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Yeancaemoie ynawueca!

B srom rogy BbI IPOMOJIMKUTE M3yUYaTh ONHY K3 BaKHEHIIINX
MaTeMaTHYeCKNX AUCIUIINH — ajaredpy. Ilomo:xker Bam B sTOM
yueOHUK, KOTOPBIN BbI JEePIKUTE B PyKax.

Ilpu m3ydyeHmu TeopeTHUYECKOro MaTepuajaa obpalraiiTe BHU-
MaHNe Ha TeKCT, BbIJEJIEHHBIH KHPHBIM Hmipudrom. Ero mamo
3aIIOMHUTD.

O6paiiafiTe BHUMaHNE W HA YCJIOBHBIE 0003HAUYEHM:

7] [
/ | — HaZl0 BAIOMHUTS; ﬁ& — YIpasKHEHMsA IS TIOBTOPEHNMS;
< 7
o+ -

)
¢ ) — BOIIPOCHI ¥ 3a/jaHus K maparpadam;

B' — pyopuka «Pelnre 1 mogroToBbTech K M3yUYEHUIO HOBOTO
MaTepuaJia;

1 — 3ajaHue [Jid KJIaCCHOI paboThl; 2 — IJIsi JOMAIIlHel paboThI;

\/ — pyopuka «MaTemaTuKa BOKPYT HAC»;

@ — pyopuka «MuTepecHbIe 3aJaUKU AJd HEJCHUBLIX» U JO-

' MMOJHUTEJIbHBIA MaTepUaJ;

m — VYOpaKHEeHUA HAYAJIBHOTI'O YPOBHA;

@ — CpeJHEro ypoOBHA; E — JOCTaATOYHOI'0O YPOBHA;
—
'A — BBICOKOI'O YPOBHA; E — IIOBBIINI€HHOM CJIOKHOCTH.

IIpoBepuTh cBOU 3HAHUA U IIOATOTOBUTHCS K TEMaTUUECKOMY
OIIEHMBAHWIO MOXKHO, BBITIOJIHAA 3aMaHusA «Jlomamnraelr caMoCTOA-
TeJbHOUN PabOThI» M «3aJaHusA IOJs IPOBEPKU 3HAHUMI». B KoHIIe
KasKJoli TJIaBbl €CTh YIPAKHEHUA JJisd ee IIOBTOPEHUA, a B KOHIIE
yueOHMKA — «3aJaHus IJA IIPOBEPKM 3HAHUU II0 KypCy aaredpnl
9 KJjacca». «3aJauu TOBBHIINIEHHON CJIOMKHOCTHU» IIOMOTYT IIOATO-
TOBUTHCA K MaTeMATHYECKOU OJUMIIHMALEe W YIJIyOuTh 3HAHUE Ma-
TeMaTuKU. B yueOHUKe TaKiKe eCcTh IPHUMep BapHaHTa aTTecTallu-
OHHOII IMCbMEHHOU paboTHI.

WM3yueHHBIN B IIKOJIE TEOPETUYECKUII MaTepuaJ 00s3aTeIbHO
mpopabaTsIBaiiTe JoMa.

B yueGHuMKe wuMeeTcs OOJBIIOE KOJMYECTBO YIIPAKHEHUH.
BoabIInHCTBO M3 HUX BBl PACCMOTPUTE HA YPOKAX U BBIMOJHSISA
IOMAIITHIOI0 PaboTy, OCTaJibHbie PEKOMEHAyeM BaM BBIIOJHUTH
CaMOCTOSITEIbHO.

WurepecHsle (paxkTbl M3 HUCTOPUU MATEMaTHKMU, O €€ CTAaHOB-
JeHUW U PasBUTHUM KaK HAyKM BbI Halimere B PyOpuke «A eire
paHBbIIIE...».



Yeancaemoie ywumena!

IlpenyiaraeMblii y4eOHHK COAEPIKUT MHOI'O YIIPaXHEHUMH; B
0OJIBIIMHCTBE ImaparpadoB yopakKHeHHUs IIPeACTaBJICHBI «C 3alla-
com». IToaToMy B 3aBHUCHMOCTH OT IIOCTABJIEHHON IIeJIM, YPOBHSA
MOATOTOBKY YyUaIUXCA, CTeleHu AuddepeHmUanuy yueGHOIo
mporecca 1 T.II. UCIOJB3YyiHTe NX HA YPOKaxXx, BO BHEYPOUHOI pa-
6oTe 1 B KauecTBe JOMAIITHEro 3aJaHusd.

HomoHUTeIbHbIE YIPaKHeHUA PYOPUKU «3amaHUSA IJs IIPO-
BePKM B3HAHWUI» MIpeJHA3HAUEHBI IJd ydYallllxXcsd, KOTOpble Ha
YPOKe paHbIlle IPYTruX CIPABUJINCH C OCHOBHBIMU 3aJaHUSAMMU.
IIpaBuUIBHOCTE MX PEIIEeHUS YUYNUTEJb MOJKET OIEHHUTh OTAEJLHO.
ViopakHeHusa s HOBTOPEHUS IJIAB MOYKHO MPEIJIOMKUTL yua-
IIIMCSA Ha 0000IIAINUX YPOKAX MM IIPYU IOBTOPEHUUN U CHUCTe-
MaTH3aluy yuyeOHOro MaTepuaja B KOHIe yueOHOro roga. B KoH-
e yuyeOHHKA IIpelCcTaBjJeH o0pasel] BapHMaHTa aTTeCTAIMOHHONI
OUCbMEHHOU paboThl. 3aJayul IIOBLIIIIEHHON CJIOMKHOCTU U «HTe-
pecHbIe 3aJaUuKM JJIs HEJEeHUBBIX» CMOI'YT YOBJETBOPUTH IIOBBI-
IIEHHBIN NHTEpeC yUalluxca K IpeaMeTy 1 OyAyT CIIOCOOCTBOBATH
UX IOATOTOBKE K Pa3JUYHBIM MaTeMaTHYeCKUM COPEBHOBAHUIM.

Yeaixcaemoie podumenu!

Ecau Barmn pebeHOK IPOMIYCTUI OMNH UJIX HECKOJIBKO YPOKOB aJ-
re6pbl, TPEIJIOKUTE €My CAMOCTOATENIHLHO TPopaboTaTh STOT MaTe-
puay mo yueOHuKy. CHavaja eMy HYKHO OyZeT IIPOYMUTATh Teope-
TUYECKHUN MaTepuajl, U3JIOKEeHHBIN ITPOCTBIM AOCTYIHBIM SI3BLIKOM
U COIEp:Kallliii MHOI'O0 IPUMEPOB peIlleHUsd 3aJaHuil, a 3aTeM —
BBIOJHUTD MTOCUJIbHBIE €My YIParKHEeHUA U3 MPeAJ0KeHHBIX B CO-
OTBETCTBYIOIIIEM TeMaTHUeCKOM maparpade.

ITpu mayuenun Kypca aarebpnl 9 Kjacca BhI MOJKETe IIpejJsa-
raTh pPebeHKY [IOIMOJHUTEJIbHO PeIllaTh AOMa YIPaKHEHUs, KOTO-
pble He pacCMaTpPUBAJINCh Ha YPOKe. JTO IIOMOKET eMy JIydlie yc-
BanMBaThb MaTepuaJ.

HNayuenune ka0l TeMbI 3aBEepIIIaeTCI TeMaTUUYECKUM OIleHUBA-
uuem. Ilepen ero mpoBeJeHUEM MPEIIOKUTE PEOEHKY BBIMTOJHUTH
3amaHuA «JloMammHel €aMOCTOATEeJIbHOM pPabOThI», IIPEICTABJICH-
HbBIe B (hopMe TecTa, U «3aJaHuA A MPOBEPKU 3HAHUI». JTO IIO-
MOJKET eMy OCBEKHUTH B IIaMSATH OCHOBHBIE THUIBI YIPAKHEHUH U
KauyecTBEHHO ITOATOTOBUTHLCSA K TEMATUYECKOMY OITeHUBAHM’IO.



[ wabo 1
HepaBeHCTBA

B aTon rnaBee Bbl:

D BCMOMHUTE YNCIIOBbIE HEPABEHCTBA, ABOVHbIE HEPABEHCTBA;
D NO3HAaKOMUTECH C MOHATMAMM O0ObEeAMHEHUS U Nepeceve-
HUS MHOXECTB, JIMHEWHbIMW HEpPaBEHCTBaMW C OAHOW nepe-
MEHHOW N NX CUCTEMaMMU;

D y3HaeTe 0 CBOWCTBAX YMCMOBbLIX HEPABEHCTB;

D HayuuTecb pellaTb NMHENHbIE HEPaABEHCTBA C OOHOW Nepe-
MEHHOW N CUCTEMbI JIMHENHBLIX HEPABEHCTB C OAHOW NEPEMEHHON.

R
‘I YU CJIOBBIE
°* HEPABEHCTBA
B IIpeJbIaAYyIINX KJjacCaX BBl HaAYUYMJIMCh CPaBHUBATh BCEBO3-

MOMKHBIE YHMCJIa W 3allMChIBATh Pe3yJjbTaT MX CPaBHEHUA B BHUE
PaBeHCTBa MJIM HEPABEHCTBA C IOMOIILIO 3HAKOB =, >, <. Hampn-

2
mep, 0,4 = g; -2 > —11; 5 < 7. BrIpakenue, 3aInucaHHOe CJeBa

OT 3HAKa HEpPaBeHCTBAa, HA3BIBAIOT J€60Il 4acmvl0 HepaseHCcmad,
a BHIpa’KeHUe, 3allCaHHOe CIpaBa, — NPAsoll Yacmbvio Hepasen-
cmea. Tak, B mociefHeM HepaBEeHCTBE JIEBOW UYaCTbI0 HepPaBeH-
CTBA ABJISETCS YKCJO 5, a IPaBOM — YMCJ0 7.

HepasencTBo, 00e YacT KOTOPOTO — UMCJIA, HA3LIBAIOT YUCJO-
8vlm HepageHcmeom. Hanpumep,

1,2 > -0,8; J2 < 2; 0,1<%; J7 + 2 > 8.

oA mio0BIX OBYX YHMCeNS @ M b mMeeT MeCTO OJHO UM TOJIBKO
OIIHO U3 COOTHOIIEeHUH: a > b, a < b unu a = b. Panee B 3aBucu-
MOCTH OT BHAa umces (HaTypaJibHbIe UMCJa, AECATUYHBIE ApPo6wu,
O0OBIUHBIEe ApPOOM € OJMHAKOBLIMM WJIU PA3HBIMU 3HAMEHATEeJId-
MU) MBI MCIIOJIb30BAJIM TO WJIM WHOE IIPABUJIO CPABHEHUSA UMCEJI.
VY nobuee 66110 OBI METh YHUBEpPCAJbHOE IPABUJIO CPABHEHUA.

WsBectHO, uTO 5 > 2. PaccMoTpuM pasHOCTH JIEBOW W ITPABOU
yacTeil aToro HepaBeHcTBa: 9 — 2 = 3 > 0, pasHOCTb IIOJIOMKU-
TeabHa. PaccMaTpuBas pasHOCTH JIEBOW M IpaBOil vacTeill Hepa-
BeHcTBa 3 < 7, moanyuaem: 3 — 7 = —4 < 0, pa3sHOCTb OTPHUIIATE]Ib-
Ha. PaccmaTrpuBas B paBeHCTBe 4 = 4 Pa3HOCTDH JE€BOUW W IIPABOM
yacrei, MOJYyYUM, YTO PA3HOCTL paBHa HyJi0: 4 — 4 = 0.




IMABA 1

HpI/IXO,T.[I/IM K onpeaeﬂenum CPpABHEeHUA Hucell.

ﬂ\ a>b,ecinma—b>0;
4 a<b,ecima—b<0;
a=b,ecima —b=0.

IIpumep 1. CpaBHUTH g u 0,6.
5
Pemenue. Paccmorpum pasHOCTh umcel 9 u 0,6:

5_g6.2_3_25-21 2

222 <o,
9 9 5 45 45

5
PasHocTs oTpunarenbHa, 3HAYUT 9 < 0,6.

OTrBer. g < 0,6.

HanmomuanMm, 4TO Ha KOOPAWHATHON IIPSIMOM TOUYKA, COOTBETCTBYIO-
miasgd MEHBIIIEMY UYMCIY, JIEXKUT JieBee TOYKM, COOTBETCTBYIOIIEH
6oabpiemy umciay. Ha pucyHrke 1 TOuKa, COOTBETCTBYIONIASI UHCIY
m, JIEXKUT JIeBee TOUKM, COOTBETCTBYIOIIIEl UNCIIY 77, IO9TOMY m < I.

m<n

L L >
m n
Puc. 1
YucioBble HEPABEHCTBA OLIBAIOT 8ePHbLLE U HEBEPHbLE.

5
Hanpuwmep, 9 < 0,6; J2 > 1 - BepHbIE UNMCJIOBEIE HEPAaBEHCTBA,

3

1,8 > 2; g < —0,1 — HeBepHBIE YNCJIOBbIe HEPABEHCTBA.

Kpome 3HarKoB > m <, HaA3LIBAEMBIX 3HAKAMU CMPO2020 He-
pasencmea, B MaTeMaTHKe TaKiKe WMCIOJB3YIOT 3HAKU < (UHUTa-
IOT: «MEeHbIIle MW PABHO» WJHN «He 00JbIlie») U > («DOJbIlle MIU
PaBHO» WJIN «HE MEHbINEe»). 3HAKYW > U < HA3BIBAIOT 3HAKAMU He-
cmpozozo Hepasencmea. HepaBeHcTBa, KOTOPBIE COZEPIKAT 3HAK
> uau <, HA3BIBAIOT CMPOZUMU HEPABEHCMBAMU, a Te, KOTOPHIe
coZiep;KaT 3HaK 2 WU <, — HeCMpPOoZUMU HepaseHCcmeamu.

N3 ompemeneHusaA COOTHOLIEHUN «OOJbBINE», «MEHBIIEe» U
«paBHO» IOJIyuyaeM, uto @ = b, ecima — b 2 0, ua < b, ecan
a—-b < 0.

PaccmorpumM, KaK ¢ IIOMOIIBIO ONMPEAEJeHUSI CPABHEHUA UMCEJT
MOXKHO 00KA3bl8aMb HepaseHcmaa.

6



HepaBeHcTBa

IIpumep 2. [JokasaTh, 4TO IpU JOOOM 3HAUEHUU 4 UMEET Mec-
To HepaBeHCTBO (a — 3)2 > (a — 2)(a — 4).

IloxasaTesabcTBO. PaccMOTpUM PasHOCTh JIEBOM W IIPABOM
yacTell HEpAaBEHCTBA U YIIPOCTUM ee:

(a@a-32-(@a-2)a-4)=a%2-6a+9—-(a®2—-2a—4a + 8) =
=a2-6a+9-a2+6a—-8=1>0.

Tak xak (a — 3)2 — (a — 2)(a — 4) > 0 npu Jr060M 3HAUEHUN a,
TO IIPHU JII000OM 3HAUYeHHHN a MMeeT MeCTO HepaBeHCTBO (a — 3)2 >
> (a — 2)(a — 4), uro u TpebGOBASIOCH TOKABATH.

YcioBue mjs mpuMepa 2 MOYKHO ObLIO c(hOpMYJIHUPOBATE IIPO-
e, HAIIPUMeP: JOKa3aTh HepaBeHCTBO (a — 3)2 > (a — 2)(a — 4).

IIpumep 3. Ilokaszats HepaBeHCTBO 2(x — 8)< x(x — 6).

HokasareascTBo. PaccMoTpuM pasHOCTH JIEBOM W HPaBOM
yacTeil HepaBeHCTBA U YIIPOCTUM ee:

2 —8) —x(x —6)=2x — 16 — x2 + 6x = —x2 + 8x — 16 =
=—(x2 — 8x + 16) = —(x — 4)2.

Tak xak (x — 4)2 > 0 npu a06oM 3HaYeHHH X, To —(x — 4)2 < 0,
CiaemoBaTesbHO, IO OIIPEeIeIeHII0, HepaBeHCTBO 2(x — 8) < x(x — 6)
BEPHO IIPH JIIOOOM X, UTO M TPeOOBAJIOCH JOKA3aTh.

Ilpumep 4. [ToxasaTs HepaBeHCTBO x2 + 4x + y2 — 6y + 15 > 0.

IloxasaTealbcTBO. B JIeBOll YacTu HepaBEHCTBA BBIIEINM
KBaAPaThl IBYYJICHOB:
t+4x+y?-6y+156=(x?+4x+4) -4+ @y2-6y+9-9+15=
=(x+22+(@y-3)2+2.

IIpu n06bIX 3HaueHUAX x n y: (x + 2)2>0u (y — 3)2 > 0.

A smaunt, (x + 22+ (y-3)2>0,a(x+22+(@y—-3)2+2>0.

CnemoBarensHo, x2 + 4x + y2 — 6y + 15 > 0, uto u Tpebosa-
JIOCH JIOKAa3aTh.

HanomuwnwMm, yto ymcsio Ha3BIBAIOT CPEeOHUM apugmemu-

yeckum uucesr a u b. II1a HeOTPUIIATEJIbHBIX YMCEJ @ U b UMCIO0
\ab Ha3LIBAIOT UX CPEOHUM 2e0MeMPULECKUM.

IIpuvep 5. JlokasaTh, UTO cpenHee apu@MeTHUYECKOe IBYX
HEOTPUITaTeJbHBIX UMCeN a U b He MeHbIle UX CPeIHero reoMer-
puueckoro (Hepaserncmseo Kowu):

a+bd
2

IloxasaTeanbcTBO. PaccMoTpuM pasHOCTH JIEBOM M IIpa-
BOIl uYacTell HepaBeHCTBAa M IIpeobOpasyeM ee, YUUTHIBAs, UTO

\/E=\/E-\/5/:mﬂa > 0,b = 0. INoxyuum:

> vab,roea = 0,b > 0.




IMABA 1

a+b_m:a—2@+b:(\/5)2_2\/(;_\/5_,_(\/5)2:
2 9 D)
_ (a - by

2

> +ab upu m00e1x a = 0, b > 0, uTo 1 TPeboBaIOCH JOKA3ATh.

>0 piua ao6eix a 2 0 u b > 0. CiregosaTelbHO,

a+bd

OTMeTI/IM, YTO 3HAK PaBEHCTBa B HEPaABEHCTBE Kotz Boamo:xeH

b Jab.

MoHaTns «bonblue» U «MeHbLUE» MOSIBU-

W NUCb OOQHOBPEMEHHO C MOHATUEM «PABHO».
Ewe c gpeBHUX BpeEMEH B NpakTU4eCKon aesi-

TENbHOCTM 4YernoBeka BO3HWKMNA MOTpebHOCTb CpaBHMBAaTbL KOMMYECTBO
npegMeToB, AMNVHbI OTPE3KOB, NMOLAAN YYacTKoB U T. M. Tak, Hanpumep,
HEeCKONbKO HepaBEeHCTB NPUCYTCTBYET B BbigawolleMcst Tpyae «Hayvana»

OpeBHerpedeckoro marematuka Eeknmaa (ok. 356—-300 go H. 3.). B yact-

+ b
> ‘Jab reometpunye-

TOTJa U TOJBKO TOrga, Korga a = b. Ecau a # b, To

HOCTU, TaM OH [OOKa3blBaeT HepaBeHCTBO

CKUM METOLOM AJ11 MONOXMTENbHbIX Yncen a un b.
YT06bI OLIEHNTb OTHOLLEHWE AnuHbI Kpyra C k ero gnameTpy d (noaxe
Ha3BaHHOE YNCIIOM TT), APYron ApeBHErpevecknii uank n matemaTnk Apxm-

1 1
mMen (ok. 287—-212 o H. 3.) ncnonb3oBasn HepaBeHCTBO: 37—2 < g <3=

d 7

[MpuBbIYHbIE HAM CUMBONbI ANS 3aMMCU HEPaABEHCTB NOSBUMNMCH NULLb
B XVII-XVIII B. 3Hakn > n < BnepBble UCNOSb30Ban aHMUNCKUA MaTtema-
Tk Tomac Xappuot (1560-1621) B pabote «[lpakTvka aHanMTN4ecKkoro
nckyccteay, onybnukosaHHon B 1631 rogy, a 3Hakm > n < — B 1734 rogy
dopaHLy3cKkmii MatemaTuk n actpoHoM lNbep Byrep (1698—1758).

Kpome HepaBeHcTBa KoLum oTMETVM elLLie 1 Takne U3BECTHbIE HEpaBEHCTBA:

1) HepaBeHcTBO bepHyrnnu.

1+ x)* > 1+ ax,rge x > -1, o — uenoe vucro.
2) HepaBeHcTBO Yebhbiwésa.

a4 t+a,+...+a, b+by+...+0b

3 a,b; + agby +...+a,b

n-n

b

n n n
rme a,, a,, ..., a,, by, b,, .., b, — nonoxutencHble 4ucna, npuyem
a < ay, < ...<a,b <b <..< b,

3) HepaBeHcTBO Kowu—byHsAaKko8cKoz20.

2 2 2\(H2 2 2 2
(a7 +a5 +...+a5)bf +b5 +...+b7) > (a;b, +asb, +...+a,b ),
rae aq, a,, ..., a,, by, by, ..., b, — ntobble ymcna.

MocnegHee HepaBEeHCTBO [oKa3anu  dpaHLy3CKui  MaTemaTuk
O. J1. Kowu (1789-1857) n Haw 3emnsk B. A. ByHskoeckud.
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Buktop Axkoeneeuy byHsakosckun (1804—1889) po-
avnca B 1. bap (ceryac — BuHHuMukas 0bn.). Yuunca no
bonbLuen Yactu 3a pybexom, B OCHOBHOM BO OpaHuumu,
roe ero GnvpkaniwmM HactaBHUMKOM Obin cam Kol
B 1825 rogy B lNapwxckoM yHuBepcuTeTe ByHAakoBCkMI
3aLMTUIT OMCCEpTaLMI0O U MOMyYnri CTEMNeHb AOKTopa
Hayk. Ero wuccnepoBaHus kacanucb obnactu npu-
KnagHom MaTemMatvku W MaTeMaTuyeckon U3NKK.

HepaBeHcTBa

B 1826 rogy oH nepeeaxaeT u3 Mapwka B MeTtepbypr n
Ha4YMHaEeT NpenogaBaTb MaTeMaTUKy U MEXaHWKY B M3BECTHbIX HA TO BPEMSI
y4eOHbIX 3aBeJeHUNsIX, OQHOBPEMEHHO 3aHNMasick nepeBodoM padot Kowum

C (opaHLy3cKoro.

o

4 ? 1. HazoBuTe JeByi0 1 IIpaBy yacTu HepaBeHCTBa —b > —10.
~/ 2. IlpuBenure nmprMephl YUCIOBLIX HEPABEHCTB.

3. ChopmynupyiiTe onpeneeHe CpaBHEHUS YKCEJI.

4. Kakue HepaBeHCTBa Ha3bIBaioT crporumu? Hecrporummu?
5. ChopmynupyiiTe 1 JOKAKNUTe HEPABEHCTBO MEKIY CPE-
HUM apu(pMeTUYEeCKUM M CPEeIHUM IeOMETPUUYECKUM IBYX
HEOTPUIATEJbHBIX Ynces (HepaBeHCTBO Korim).

iﬁ Ha4YQAbHbIM YPOBEHb

1. CpaBHuTe uncja:

1) 0,8 u 0,7; 2)-1,2 u —-1,25;
4)—én—§; 571 u 3;
7 7
2. CpaBHHuTe uucJa:
1)1,8 u 1,9; 2)-1,3 u —1,27;
4)—EH—Z; 5)4 u x;
8 8

3. (Yemmuo). BepHO i HEPABEHCTBO:
1) 2,7 > -3,1; 2) 0,5 < -3,17;

4) 4,1 < 4i; 5) -7,1>-7,19;
10

4. CpaBHute unciaa a u b, eciau:
1)a—-b=5; 2)a - b=0;

3) 1g u g;
3 3

6) —2,31 u O.

3)é u ZE;
5 5

6)0 u —3,71.

3) 7,8 > 7,08;
6) 5,05 < 5,5?

3)a—-b=-T.

5. CpaBHuTe umncja m U n, eCJId Pa3sHOCTb M — N paBHA:

1) -18; 2) 1,7;

3) 0.




. MABA 1

@ CpeAaHUM YPOBEHb

6. Kakoe m3 yuces X Uau y MeHBIIIE, €CJIU:

Dx+4=y; )y - 2 =ux;

y+2=x; 4H)x-3=y?

7. Kakoe u3 umnces a uiau b 00JbIle, eCan:

1)a—-T7=b; 2)a + 3 = b;

3)b+2=a; 4)b-5=a?

8. OTmeTbTE Ha KOOPAMHATHOM HPAMOM TOUYKHM, COOTBETCTBYIOIIIE
yucjaaM m, n M p, ecim m < n u p > n.

9. 3anuinure B IIopAagKe BO3pacTaHUA YucJa.

4 3
5

3

- —-— —0,1; 0; — -1,2; 0,7.
7 8

10. 3anuinnTte B IOPsALKe YOBIBAHUS UHCJIA:

3

-1,2; Z; 0; —0,99; 0,8; —0,6; 0,51.

11. Kakue us ciaenyoIiX HePaBeHCTB BEePHBI IPHU JIIOOLIX 3HAUE-

HHUAX X!

1) x2 > 0; 2) x2 > 0 3)x+1>0;
4) x2+ 1> 0; 5) (x — 3)2 > 0; 6) (x + 4)2 > 0;
7 x> —x; 8) —x < «x.

12. Joxa'kmuTe HepaBEeHCTBO:
1)3m + 5> 3(m — 1);
3)(a+ 1(a—-1)<a?

13. JlokaKkuTe HEPABEHCTBO:
1) 2a — 3 < 2(a — 1);

3) (x + 2)(x — 2) + 5> x2

14. JoxkaKkuTe HEPABEHCTBO:
1) x2 + y2 > -2xy;

3) a(a + b) ab;

15. loxa'KkuTe HEPABEHCTBO:
1) m2 + n?2 2mn;

3) e(c — d) > —cd;

>
>

>
>

@ AOCTATOYHbIM YPOBEHb

16. CpaBHuTe umcJa:

1
1\/3—21/1 ;
) \/5+2

10

2)plp—2)<p® -2p+T;
4) x(x + 2) > 2x — 1.

2) c(c + 2) > 2 + 2¢ — 3;
4) 3m — 2 < m(m + 3).

2) p(p — 6) = -9;
4)m? +5m +4 > m.

it +2) > -1
4) p2 - 11p + 36 > p.

1



HepaBeHcTBa

17. CpaBHure umncJa:

1 1
. 2)4 + V15 u
J3 +1 ) 4

18. JToxakuTe HepaBEeHCTBO:
1) a® + 10a + 26 > 0; 2) 8a < a2 + 20.

19. HokrakuTe HEPaBEHCTBO:
1) b2 -4b + 7 > 0; 2) —2b < b2 + 2.

20. IlycTs x — mpousBoJsibHOE ymcao. CpaBHUTE ¢ HyJeM 3HAUEHUE
BBIDAKEHUS:

1) x2 + 5; 2) (x-1)2-3; 3)(x- 73
H—(x+92% 59+ (x-12%  6)(x— 12+ (x - 22
21. Jloxaskure, uro: 1) x3 —3x2 + x -3 > Ompu x > 3;
9y 3

> —— ecau a > 0.
a+ 3 a—+1

22. Iloxaxure, uro: 1)m3 + m2 + bm +5 > 0O npu m > —1;
2) p <p+1
p+7 p+8

,ecau p > 0.

iz BbICOKMI YPOBEHb

23. JlokasKkuTe HEPaBEHCTBO:
Hm2 +4m + p?2 +2p +5 > 0;
2)a% + b2 > 4(a + b) - 8;
3Am2+n2+12>m+n+ mn;
4)a% + b2 +c2 > 2a+b+c) - 4.
24. J11s KaKI0ro IMOJIOKUTENIbLHOr0 3HAUEHUA 4 JOKAMKUTE, UTO:
1) a3 + 2a2 + a > 0; a3+ 12>a%+ a;
3) (a + 1)? < 4(ad® + 1); 4) ab — a® + at > 0.

25. JIjis KasKaoro OTPUIATEeIhHOI'0 3HAUEHHUSA P JOKAMKUTE, UTO:
1) p? + 10p? + 25p < 0;

2)1 - p3 > p - pa

26. Horasxkure, 4TO:

7a 8b
1) — + — > 4, roe a u b — 4yucyja OJHOTO U TOTO JKe 3HaKa;
2b  Ta
3m 5n
2) — + —— < -1, rme m U n — Yucja PasHBIX 3HAKOB.
5n  12m

11.



. IMABA 1

27. lokaxure, 4TO:
DE+2 > 9 tea>0,b>0;
b a

a

2 +
)b

2<—2,r,uea<0,b>0.
a

28. CpaBHHUTe 3HadeHHe BBIpaKeHHUM m3 + nd3 m mn(m + n),
ecli m U n — MOJIOKUTeIbHEIe Yncya, IPUIeM m # .

29. K raxxmomy us umcen 2, 3, 4, 5 mpubaBUJIM OZHO M TO JKe
yncio a. CpaBHUTe IPOM3BEeHNE IIEPBOr0 1 YeTBEPTOro M3 II0-
JIYUEHHBIX BBIPAXKEHUI C IPOM3BEJEHNEM BTOPOI'O U TPETHErO.

ﬁ& yI'IpO)KHeHI/IFI AN MOBTOPEHUA
- -

@ 30. Pemurte ypaBHeHUe:
1) 2x2 - 8x — 5=0; 2) 5x2 - 2x — 3 =0.

31. ITocTpoiiTe rpad@uK QYyHKIINN:
1)y =3x — 5; 2D)y="17; 3)y=-0,2x.

iE 32. TpaxkToOpUCTHI MOJKHBLI OBLIM BCIaXaTh IIOJIE TLJIOMIAAbIO
40 rexkrapoB. Ka:XOpiii meHb OHM BcIaxXuBaJu Ha 1 rexTap
00JIbIlle, UYeM ILIAHNPOBAJIOChH, M IIO9TOMY 3aKOHUMJINA IIaXOTy
Ha 2 OHS paHbIe CPOKa. 3a CKOJBbKO JTHEH TPaKTOPUCTHI BCIa-
XaJu moje?

E 33. BrrunciuTe 3HaueHUE CyMMBI:
1 + 1 + 1 + o+ 1
G+ B+ e Jao+an

\i MartemaTtmka BOKpyYr HAC

34. [Ina cTpoWTENHCTBA rapa’ska MOKHO HMCIIOJIB30BATh ONWH U3
IBYX TUIOB (yHIaMeHTa: 6eTOHHBIN MaAM TeHoO0J0uHbIN. [[1a
eHOOJOYHOTr0 (pyHIaMeHTa HYKHO 3 KyOoMeTpa MeHOOJIOKOB U
6 MmeikoB 1emenTa. {15 6eTonHOoro yHmaMeHTa HYKHO 3 TOH-
HbBI m1e0Hsa 1 30 memKoB nemenTa. Kybomerp 11eHOGJIOKOB CTO-
ut 780 rpH, medbernb — 185 rpH 3a TOHHY, a MEIIOK IIeMeHTa
crout 65 rpu. Kakosa OymeT cTOMMOCTh MaTepuaja, €CJai BbI-
OpaTh caMblil melneBbIi Tull GyHzamMeHnTa?

12



HepaBeHcTBa

g\ PeLunte 1 NOArOTOBLTECH K M3YYEHUIO HOBOTO MATEPUAAQ

35. IlpounraiiTe 3amuch:

1)a<T; 2) b > -8; 3) x < -2
4) m > 0; 5) 2 < x < 3; 6)0 <p < 5;
7 3<c< 5 8) 5<y<T.

36. BepHo Ju yTBep:KIeHUE:
1) eciu a = b, T0 b = a;
2)ecima=b,b=c, T0a=c;
3) ectu @ = b u p — a000€ UMCIO, TO @ + p =b + p;
4) eciii a = b u p — ymr060e ynuCIO, TO A — p =b — p?

37. CpaBHuUTE UnCIa X U Y, €CIIU:

1)x<0,y>0; 2) x>0,y <0;
3)x>0,y<0; 4) x < 0,y > 0.
@ MHTepeCHble 30AQ4KHN AAS HEASHUBbIX ﬁ

38. BoauTesb IIaHUPOBaJI IIPEOJ0JIeTh IIyTh 13 ropoaa A B ropon B
co cKopocThbio 60 KM/4, a BO3BpaIlaThbCsI Ha3ad — CO CKOPOCTHIO
80 km/u. Ho, BosBpalasch Ha3aJ 1 IPoexaB IMOJOBUHY IIYTHU C
3aIJIAHUPOBAHHOUN CKOPOCTHIO, OH CIeJiajl OCTAHOBKY AJIsI HOY-
nera. KakoBa cpeqHssa CKOPOCTh B ONMMCAHHBIN B 3ajaue IIPO-
MeXKYTOK BpeMeHu?

S OCHOBHBGIE CBOICTBA
° YHCJOBBIX HEPABEHCTB

PaccmoTpuM cBoiicTBa UMCIOBBIX HEPAaBEHCTB.

ﬂ\ CgoiictBo 1. Ecaua>b, mob<a;
& ecau a < b, mo b > a.

HorkasareanbcTBo. [lockoabky a > b, To a — b > 0. Torga
—(a —b) <0, H0 (@ — b) =b — a, mosTromy b — a < 0. Crnenona-
TeJbHO, b < a.

AmnanmoruuyHo OyaeM paccyskIaaTh U B cayuae, Korga a < b.

ﬂ\‘ CgoiictBo 2. Ecaua>bub>c, moa > c;
& echrua<bub<cec, moa<ec.




IMABA 1

HokxasarteabcTBO. IIo yeaoBuo a > b u b > c. IlosTomy
a-b>0ub—-c>0,7.e.uyucaraa — b ub — ¢ — MOJOKUTEJIL-
Hel. PaccmoTpum pasHocTts a — c. Umeem: a —c=a—c—b + b =
=(a—-b)+ (b —c) >0 (rak Kaxk uncaa a — b u b — ¢ — TOJNOKHU-
TeabHBI). IlooaTOMYy a > c.

AmnajiornyHo paccy:kaaeMm, Korga a <bu b < c.

T'eomeTpuueckasa MJIIOCTPAI[MsI CBOMCTBA 2 IIpeJcTaBJieHA Ha
pucyHkax 2 u 3.

a>b,b>c a<bb<c
. ° ° > . ° ® >
c b a a b c
Puc. 2 Puc. 3
ﬁ . CpoiicTso 3. Ecau a > b u p — aroboe wucno,
S moa+p>b+p.

HorkasareascTBo. Ilo ycaoButo a > b, 3Hauut, a — b > 0.
Paccmorpum pasuocTs (a + p) — (b + p) u mpeobpasyem ee:
(a@a+p)-b+p =a+p-b-p=a-bb>0,
cjemoBaTeNbHO, @ + p > b + p.

ﬂ‘ Canencrsue. Echrua >b+m,moa— m>b.
o

HorkasareabcTBO. Tak kKak a > b+ m, Toa — (b + m) > 0,
T.e.a —b—-—-m>0.Hoa - b - m = (a — b) — m, nosromy
(a — b) — m > 0. CnegoBarenbHo, a — m > b.

W3 sToro ciaencTBus umeem:

ﬂ \ €ecnu HeKomopoe cnazaemoe nepenecmu u3 00HOU wacmu éep-
4~ HOzo Hepasencméa 6 OpYzyio, U3MEHUE NPU IMOM €20 3HAK HA
NnpPOMuUGONnONL0HCHBLL, MO NOLYHUM 6ePHOE HePAEEeHCME0.
V\ CgoiictBO 4. Ecnua >bup >0, moap > bp;
& ecrua>bup<0,moap < bp.
HokxasarteabcTBo. IIycts a > b, Torga a — b > 0. Paccmor-
puM pasHOCTh ap — bp m mpeobpasyem ee: ap — bp = p(a — b).

Ecau p > 0, To p(a — b) > 0, a 3uauur, ap > bp;
ecau p < 0, To p(a — b) < 0, a 3Hauur, ap < bp.

a 1 1
Tak xKak — = g - —, TO, 0003HAUUB p = —, IOJYUYUM, YTO aHAa-
q q
JIOTUYHOEe CBOﬁCTBO umMeeT MECTO W B CJy4dae OeJIieHud 06e1/1x gac-
Tell HepaBeHCTBA HA OTJIWYHOE OT HYJIS YUCJIO §.

14



HepaBeHcTBa

CiiemoBaTe IbHO,

ﬂ“ eciu 00e wacmu 6epHO20 HEPABEHCMEA YMHOI UMb ULU
4 pa3fdeaumv Ha 00HO U MO e NONOHCUMENLbHOE HUCLO,
mo NoAYywum 6epHoe HePABeHCME0;
eciu 06e wacmu 6epHO020 HEPABEHCMEA YMHOMI UMb ULU
pasdenums Ha 00HO U MO JHce OMPUUAMenbHOe YUCTO U
u3meHumov 3HAK HepPA8eHCMEa HA NPOMUEONOLONCHLLU,
mo noiywum éepHoe Hepa8eHCmao.

ﬂ‘ CJIeI[CTBI/Ie.ECJII/Ia>O,b>OI/Ia>b,T01<1.
@ a b

HokasaTeJuabcTBo. Pasmesum ob6e yacTu HepaBeHCTBaA a > b

a b 1 1 1 1
Ha TOJIOYKUTEJIbHOe YKuCio ab: — > —; Torga — > —, T. €. — < —,
ab ab b a a b
IIpumep 1. Javo: m > n. CpaBHUTS:
1)m+1un+1; 2)n—-5um-5; 3)1,Tm u 1,7n;
4) -m u —n; 5)-10n u —-10m;  6) % u g.

Pemenune. 1) Ecim K o0euM uacTAM BepHOTO HepaBeH-
cTBa m > n npubaBMM UYMCIO 1, TO II0O CBOMCTBY 3 HOJYYUM:
m+1>n+1.

2) Ecau K 00emM yacTsiM BepPHOTO HepaBeHCTBa m > n Ipuoa-
BUM UYMCJIO —5, TO II0 CBOMCTBY 3 IIOJyYMM BepHOE HEPABEHCTBO
m-5>n—-5rtT.e.n—5<m-—5.

3) Ecau 06e yacTu BepHOTO HEPABEHCTBA M > 1 YMHOMKUM Ha
IMOJIOXKUTEJIbHOEe Ymcao 1,7, To IO CBOMCTBY 4 HOJIyYUM BepHOE
HepaBeHcTBO 1,7m > 1,7n.

4) Eciz 00e yacTu BEpHOTO HEPABEHCTBA M > 1 YMHOMXUM Ha
OoTpHUIlaTeIbHOE YKCJO —1, TO MO CBO#CTBY 4 MOJyUYHMM BepHOE He-
paBeHCTBO —m < —n.

5) Eciu obGe yacTu BEpHOTO HEPaBEHCTBa M > N YMHOMKUM Ha
orpunaresbHoe umcyo —10, To MO cBOUMCTBY 4 HOJyYMM BepHOE
HepaBerncTBo —10m < —10n, T. e. —10n > —10m.

Pertenre Takux ympaskHeHWI MOMKHO 3amucaTh Kopoue:

m>nl-(-10)
-10m < —-10n;
-10n > —-10m.

6) Ecau obGe uacTu BepHOrO HepPaBEHCTBA m > n pas3mej M Ha

TOJIOKUTEJNbHOE YKMCJIO0 8, TO IO CBOMCTBY 4 IOJyYHMM BepHOEe He-

m n
PaBeHCTBO E > —,

8
15



TTIABA 1
OrBer. 1)m+1>n+1; 2)n—-5<m-5;
m

3) 1,7m > 1,7n; 4) -m < -n; 5)-10n > ~10m; 6) n

> —,
8

HamomuuM, 4TO B MaTeMaTUKe €CTh U 080ilHble UUCJ/O8ble He-
paseucmsa: a < b <c,a < b<c,a<bs<ca<bs< c. Ha-
mpuMep, ABOMHOE HEPABEHCTBO a < b < ¢ 03HAUYAeT, YTO OJHOBPE-
MEHHO MMEIOT MecTO HepaBeHCTBA @ < bu b <c. Tak Kak a <bmu
b < ¢, To ms JAF000OTO YMCJA p IO CBOMCTBY 3 MMEIOT MeCTO Hepa-
BeHcTBaa +p<b+pub+p<c+p,T.e.atp<b+p<c+p.

Takum o6pasoM, ecau KO BCeM YaCcTAM BEpPHOTO ABOWHOTO He-
paBeHCTBa MpuOABUTH OJHO U TO K€ UMCJIO, TO HOJIyUYWMM BepHOEe
JIBOITHOE HEPaBEHCTBO.

Paccyxpasa amanmornyno, mojaydaem:

ecima <b<cup>0,710ap <bp < cp;

ecima <b<cup<O0,T0ap>bp>cp, T.e. cp<bp<ap;

1 1

eciu a, b, ¢ — moMoKUTENbHEI M @ < b < ¢, TO — > — > —,

a b ¢
1 1 1
T.e. — < =< —,
c b a

PaCCMOTpeHHBIe HaMM CBOMCTBA UMCJIOBBIX HepaBeHCTB MOMHO
HNCIIOJIB30BaTh OJIA OUEHUBAHUA 3HAYeHUlL 6praJl€€HUft.

ITpumep 2. OueHUTH IEPUMETP KBaJgpaTa CO CTOPOHOH a cM,
ecau 3,2 <a < 3,9.

Pemenue. Tak Kak nmepumerp P KBagpaTa HaxXoLAT 110 Gop-
myse P = 4a, To Bce wacTu HepaBeHcTBa 3,2 < a < 3,9 HYKHO
ymHOXUTH Ha 4. [osryunm:

3,2 -4 <4a<3,9 -4, rorga 12,8 < P < 15,6.

CrnemoBaTenbHO, IIEPUMETP KBaapara OoJblre uem 12,8 cMm, HO

MeHbIle uem 15,6 cMm.
OrBerT. 12,8 < P < 15,6.

ITpumep 3. Hano: 1 < x < 5. OLeHUTh 3HAUEHUE BBIPAKEHUA:
1) x + 2 2)x - 3; 3) 6x; 4) —x;

X x 1
5) —; 6) ——; 7)3x — 1; 8) —.
) 15 ) 10 ) ) x

Pemenwue. Ucnonesya ¢opmy 3anucu, OpeosKeHHYIO B 3a-
JaHuu 5 mpumepa 1, moaydmm:

1 1<x<5|[+2 2) l1<x<5|-3
1+2<x+2<5+2 1-83<x-3<5-38;
3<x+2< T, 2 < x-3< 2

16



3) l1<x<5]| 6
1-6<6x<5-6;
6 < 6x < 30;

5 1<x<5]:15

4)

HepaBeHcTBa

1<x<5]| (-1
1-(-1) > x-(-1) > 5-(-1);

-5 < —x < -1

6) 1<x<5|:(-10)

1 x5 1 x 5
15 15 15’ -10 = -10 = -10’
1 x 1 1 x 1
— < — < = —— < m— < -
15 15 3 2 10 10
7) 1<x<5|-3 8 1l<x<b
11 _ 1
1-3<8x<5-3|-1 17275
3-1<3x-1<15-1; 1 1 1
2 < 8x -1 < 14; 5 %"

Orser. 1)3<x+2<7T; 2)-2<x-3<2
3)6 < 6x < 30; 4) -5 < —x < -1
5)i<i<l; 6)_1<_i<_i;

15 15 3 2 10 10
1 1
N2 <3x—-1< 14; 8- < —< 1
5 x

y 2 1. ChopmynupyiiTe 1 HOKAKUTE CBOMCTBA YMCJIOBLIX He-
*/ PpaBeHCTB W UX CJIEACTBUA.
2. IlpuBeguTe MPUMEPHI JBOMHBIX YMCJIOBBIX HEPABEHCTB.

3. ChopmysmpyiiTe CBOWCTBAa ABOWHBIX YMCJIOBBIX Hepa-

BEHCTB.

iﬁ Ha4YQAbHbIM YPOBEHb

39. 3amnuiure BepHOEe HepaBeHCTBO, IIOJydaloleecs, eCJI:

1) Kk obeuM yacTsM HepaBeHCTBa —2 < 5 mpubaBuUTH —b;
2) u3 obeux yacTeii HepaBeHCTBA 7 > 3 BBIUECTH 1;

3) 00e yacTu HepaBeHCTBa
4) o6e yacTu HepaBeHCTBA
5) o0e yacTu HepaBeHCTBa
6) 00e yacTu HepaBeHCTBa

-2 <9 yMHOXUTH Ha 3;

-5 > —-10 ymMHOXUTH Ha —2;
8 > 4 pasmeauts Ha 2;

3 < 18 pasgenuTrs Ha —3.

17.



. MABA 1

40. Sanumwure NOJyYeHHOE BEDHOE HEPABEHCTBO, €CJIU:
1) k¥ obeuM yacTsIM HepaBeHCTBa 7 > 5 mpubaBuUThH 8;
2) u3 obeux yacreii HepaBeHcTBa 0 < 8 BBIUECTH 6;
3) obe uacTu HepaBeHcTBAa 12 > 4 yMHOXWUTH Ha 3; Ha —1;
4) obe yacTu HepaBeHcTBa 15 < 18 pasmenuTs Ha 3; Ha —3.
41. (Ycmno). CpaBHUTE X U Y, €CJIU:

1) x <5, 5<y; 2)x>2,2>y.

W Coeannit yposeHs B

42. Ns306pasuTe HAa KOOPAUHATHOMN IPAMOM TOUKH, COOTBETCTBYIO-
e unucjaam a, b, ¢, d, e, ecim: a > b, b>c,d <c, a <e.

43. UsBecTHO, uTO M > n, p < n, t > m. CpaBHUTE:
1) p u m; 2)pmut; 3)nut.

44. CpaBHUTE YUCJIO @ C HYJIeM, €CJIU:
)a>b,b > 1; 2)a <b, b<-2.

45. CpaBHHUTe UHUCJIO X C HYJIEM, €CJIN:
Dx<y, y<-3; 2)x>y,y>5.

46. UssecTHO, uTOo X > y. Kakum sHakom (> maum <) HY'KHO 3a-
MEHUTH 3BE3[I0YKY, YTOOBI TOJYUUTh BEPHOE HepaBeHCTBO:

Dx+2=y+ 2 2)x -3 *y—3; 3) 1,8x * 1,8y;
4) —x * —y; 5) —2,7x + —2,7y; 6) X« Y9
3 3
47. Nawo: a < b. CpaBHUTE:
Da-Tub-71; 2)a+3ub+3; 3) 1,9a u 1,90;
4) —a u —b; 5) —0,8a u —0,8b; 6) Lul.
5 5
48. NsBecTHO, uTo 1 < p < 2. OnleHUTEe 3HAUEHNE BHIPAIKEHUI:
)p+3; 2)p -4 3) 12p;
9% 5) -p; 6) ~3p.
49. NasBecTHO, uTOo 2 < m < 10. Ouenure 3HaUeHNE BBIPAMKEHUS:
1)m + 1; 2y m - 2; 3) 3m;
1) %; 5) —m; 6) —7m.
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HepaBeHcTBa

50. CpaBuuTe umncja:

l)lné,ecnna>0,b>0ua<b;
a

1 1
2)— u —,ecium >n, m U N — HOJOKUTEIbHBI.
n

m

51. CpaBuure uncia:
l)lnl,ecnnx>5; 2)11/11,ecm/10<b<2.
x 5 b 2

52. CpaBHUTE ymcia:

l)lnl,ecm/l0<a<9; 2)1H1,GCJII/IC>3.
a 9 c 3
53. OmeHuTe 3HAUEHNE BLIPAYKEeHU 1, ecau 10 < a < 20.
a

1
54. OmeHuTe 3HaUeHNe BhIpaKeHUA —, ecau b < x < 10.
x

iE AOCTATOYHbIM YPOBEHb B |

55. CpaBHHTE UHCJIO @ C HYJIeM IIPU YCJIOBUU, UTO:
Da+2>b+2ub > 0,3; 2)a-3<p-3up<-0,7;

3) 7Ta > Txux>8; 4) -9a <-9% ub > 13.
56. CpaBHUTe YMCJIO X C HYJIeM IIPH YCJIOBUU, UTO:
Dx-5<y—-bdmy<-1; 2)x+T7>a+Tua 2 1
3)2x>2pup>0,17; 4) —x > —-tut < -2,5.
57. Bepuo 1 yTBepKIeHIE:
1 1 1. 1
1) eciu a > 5, To — < =3 2)ecnu a < 5, 10 — > =?
a b a

58. UssecTHO, uTO X > y. CpaBHUTE, €CJIU 3TO BOZMOIKHO:
Dx+2uy; 2)y—-3ux; 3)x+1u-y+1;
4) -xu -y + 8; 5) —(x + 1) u —y; 6)x —1uy+ 2.

59. UsBecTHO, uTO a < b. CpaBHHUTE, €CJIN 3TO BO3MOYKHO:
1)a — 2 u b; 2)b+ 3ua; 3)—a+2wu-b+ 2;
4) -b - T u —a; 5) —a u —(b + 3); 6)a+3ub-1.

60. UssectHo, uro 1,2 < x < 1,5. OneHuTe 3HAYEHNE BHIPAYKEHIA:

1) 2x + 0,7; 2) 5 — x; 3)%— 1; 4) 2 — 10x.
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61. HsBecTHO, uTO 0,8 < a < 1,2. OneHnTe 3HAUEHNE BLIPAKEHNA:

1) 3a — 0,2; 2)4 - a; 3) % + 3; 4) 10 - 5a.
62. OneHuTe 3HAUEHNE BLIPAKEHUA:
1)@,ecm/12<a<5; 2)#,ecnn—1<a<2.
a 3a + 4

63. OmneHuTe 3HAUEHNE BBIPAKEHUA:

1) @, ecau b < x < 10; 2)
x

,eciu 2 < x < 4.
2x — 3

64. IlepuMeTp PaBHOCTOPOHHErO TpPeyroJabHUKa paBeH P cm. OreHu-
Te CTOPOHY a (B CM) 3TOr0 TPeyroJabHUKa, eciau 12,6 < P < 15.

65. Macca ueTbIpex OJUHAKOBBIX MEITKOB C CaXapoM pPaBHA M Kr.
OrenuTe Macey p (B KT') OTHOTO TAKOI'0 MeIlTKa, ecau 192 <m < 204.

i‘z BbICOKMIM YPOBEHb

66. CpaBHure x u y, ecjau:

Dx+2>m>y+ 3; Dx-2<p<y-3.
67. CpaBuure a u b, ecau:
)a+3<c<b+2; 2)a—-7>d>b-5.
68. NsBecTHo, uTo 1 < a < 2. OuenuTe 3HAUEHNE BBIPAYKEHUSI
12
7 -3a
69. NsBecTtHO, uTOo 2 < b < 5. OueHuUTe 3HAUEHWE BBIPAKEHUA
27
13 - 2b°

6
70. UsBecTHO, uTo —2 < x < 2. OmeHNUTE 3HAUEHNE BHIPAKEHUS —.
x

ﬁk YNPOXXHEHNS AAS MOBTOPEHMA
- =~

@ 71. BemmosHuTE AeficTBUA:

1)x+3y_x+2y; 2) 1 N 1 :
3x 2x m(m +n) n(m + n)
2
3) 3P _3p H—L . 5
p-2 a-5 b5-a
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iE 72. Pemnrte ypaBHEHUE:

xX+3 x+2  x+95, 2)§_ x  x+2
x+1 1-x x2 -1 x 2-x x2-2x

73. JlokaskuTe, uTO 3HaueHHe BbIpaskeHus 81° — 240 gparno
yucay 31.

E 74. Yucna x; u X, — KopHH ypaBHeHus 2x2 —3x—10 = 0. He pe-

mas ypaBHeHUsd, HajiuTe 3HAUEHIe BRIDAKEHUT X7 + Xx2.

Martemartmka BoKpyr HOC

75. HesaBucumas sKCIIepTHas J1abopaTopus ompeneisdeT pedTunr R
OBITOBOM TeXHUKM Ha OCHOBE KOd((PUITMEeHTa IIeHHOCTHU, PABHOT'O
0,01 ot cpenueir menbl P, mokasaTeyeil QyHKIMOHAIbHOCTH F,
KadecTBa @ u musaiina D. KasKabIil U3 moxkasaresell OleHuBaIOT
menabiM uncgoM oT 0 mo 4. VITOrOBBIM PEATUHT BBIUMCJISIOT IO
dopmyise R = 4(2F + 2Q + D) — 0,01P.

B Tabauiie npuBeneHbl CpeqHAA IleHa 1 OLeHKA KayKI0ro U3 II0-
KasaTesell IJid HEeCKOJbKUX MOJeJell KYXOHHBIX KOMOAMHOB.
Cpenu mpenacTaBlI€eHHBIX B TaOJIMIle OIpenenTe MOJENN C ca-
MBIM BBICOKUM M CAMBIM HU3KHM PEeHTHHTaMH.

Mopennb Cpenasaa | PyHKIIMOHAIBHOCTD, | KauecTBo, | [Qusaii,
KombaliHa | meHa, I'pH F Q D
A 2800 3 2 4
B 3000 3 3 3
B 3150 4 2 4
T 3400 4 3 2

lononnumenvrnoe 3adanue. IlompoOyiiTe pemuTh 3amgady, HC-
OJIb3Ys SJIEKTPOHHBIE TAa0AUILI, Hanpumep Excel.

@ UHTepecHbIe 30AQ4KM AAS HEAEHUBBIX ﬁ

76. 1) BcmomuuTe anredpanuecKue IIOHATUS U 3alUIINATE UX B
CTPOKHU KPOCCBOPIA, I'le HEKOTOPhIe OYKBEI yiKe ecThb (cM. c. 22).
Eciu masBanusa moHaATHil OyAyT 3anucaHbl BEPHO, TO B BLIJE-
JICHHOM CTOJIOIle IIOJIYUYMTCS HAa3BaHKE I'OPbl — CaAMOIl BBICOKOM
TOUKMN Y KPauHbl, a 13 OYKB B 3aKPAaIlleHHBIX KJIETOUKAX MOKHO
Oy/ZeT COCTaBUTL Ha3BaHINE PEKHU, IIPOTEKAIOIIeH 110 TEPPUTOPUU
Yipaunsl. Hatinure sty HasBaHMA.




IMABA 1

C

2) Ucnonwb3ysa AOMOJHUTEJNbHBIE WMCTOUHWKUN WH(GOPMAaInuM, B
yacTHOocTH HHTEpHET, cobepure cBeleHusa 06 3TuX reorpadu-
YeCKUX 00beKTax.

E MMOYJIEHHOE CJIOKEHUE
° ¥ YMHOKEHUE HEPABEHCTB

IIpomoa:xuM paccMOTpeHME CBOMCTB HePaBEHCTB.

HomycTrM, MMeeM [Ba BePHBIX HEPABEHCTBA OJHOIO 3HAKA:
2<bwu3<7.CioxuM ux JieBble YaCTU, UX IIPaBble YACTU 1 MEXK-
Iy pesyJbTaTaMl 3aIluIlleM TaKol ke 3HaK: 2 + 3 < b + 7. IToxy-
YHMM BepHOE UKCJIOBOE HEPABEHCTBO, Bellb, AeHCTBUTENBHO, b < 12.
IeiicTBre, KOTOPOE MBI BBIMOJHWJIN, HASLIBAIOT NOUJLEHHbLM CJ0-
JHceHuem HepageHcma. 3aMeTUM, YTO TMOUJEHHO CKJIAIbIBATh MOK-
HO JIMIITh HEpaBEeHCTBa OJHOT'O 3HAKA.

, CpoiictBo 5 (mouseHHOe cioxkeHWe HepaBeHCTB). Ecau
d a<buc<d,moa+c<b+d.

HoxasaTeabcTso. KobeuMm uacTssM HepaBeHCTBaA a < b Ipu-
6aBUM YMCJIO C, a K 00erM UacTsIM HepaBeHCTBa ¢ < d — 4umcJo b,
MOJIYYMM JBa BEePHBIX HepaBeHCTBA: a + ¢ <b+cuc+b<d+b,
cjemoBaTeNbHO, @ + ¢ < b + d, uTO U TPebOBAJIOCh AOKAa3aTh.

AnajoruuHo moxasblBaeM, UTO ecaum a > b mw ¢ > d, TO
a+c>b+d.

CBoiicTBO 5 COpPaBEAJIMBO ¥ B CJIyyae MOUYJIEHHOTO CJIOKEHUSA
6oJiee UeM IBYX HEPABEHCTB.

ITpumep 1. CTOPOHBI HEKOTOPOTO TPEYroJbHUKA PaBHBI d CM,

b cm u ¢ cm. OneHuTb mepmMeTp TpeyroJbHUKa P (B cM), ecau
2,1<a<2,3; 2,6<b<2,7; 3,1 <c<3,5.
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Pemenue. [IpuBeseM COKpAIeHHYIO 3aMNCh PEIICHUA:
2,1 <a<23
To5<b<27
T31<c<35
7,7<a+b+c<8,5. Takum obpasom, 7,7 < P < 8,5.
OrBerT. 7,7 < P < 8,5.

CBOMCTBO, aHAJIOTMYHOE IIOYJIEHHOMY CJIOKEHHUIO ABYX u OoJee
HEPaBeHCTB, CYIIIECTBYET U JJis YMHOMKeHUs. [louIeHHO YMHOMXUB
BepHbIe HepaBeHcTBa 2 < 7 um 3 < 4, MoOJy4YnM BepHOe HepaBeH-
cTBO 2 - 3 < T -4, Begp 6 < 28. Eciu ke IMOUJIEHHO IEPEMHOMKUTD
BepHBIe HepaBeHcTBA —2 < —1 m 2 < 8, moayuum —4 < —8 — He-
BepHOe HepaBeHCTBO. OTMETHM, YTO B II€PBOM ciiydae obe dacTu
HepaBeHCTB ObLIMN IOJOKUTEJIbHBI (2 1 7; 3 u 4), a BO BTOPOM —
HEKOTOpbIe ObLIM OTpUIATeNbHBI (—2 1 —1).

, CsoiicTBO 6 (mOuNeHHOe yMHOMKeHWe HepaBeHCTB). Ecau
4 a<buc<d,2de a,b, c,d— nonoxumenvHvie Hucaa,
mo ac < bd.

HJokasaTeabcTBO. YMHOKUM 00e HacT HepaBeHCTBa a < b
Ha TOJIO}KUTEILHOE UKCJIO C, a 00e YacTyu HepaBeHCTBa ¢ < d — Ha TIOo-
JIOXKHUTENBLHOE YMCJIo b, IMOJyUnM JBa BEPHBIX HepaBeHCTBa: ac < bc
u be < bd, ciemoBaresibHO, ac < bd (1o coiicTBy 2). lokasano.

AHaOTMYHO MOKHO JOKas3aTh, UTO ecju a > b u ¢ > d, rae a,
b, ¢, d — TOJIOKUTEIbHBIE UHCJa, TO ac > bd.

OTmeTuM, UTO CBOMCTBO 6 CIIpaBeAJIMBO U IJid 0ojiee ueM ABYX
HEPaBEHCTB.

v CrnencrBue. Ecau a u b — moxokuTeabHbIE UNCia, IIPH-
\
4 uem a < b, To a® < b", THe n — HATypaJbHOE YHUCJIO.

HorkasarTeabcTBO. [lepeMHOKUB TOYJIEHHO 7 BEPHBIX He-
pasencTB a < b, rme a > 0 u b > 0, moayuum a” < b".

C moMOIIbI0 PACCMOTPEHHBIX HAMU CBOYMICTB MOJKHO OYEeHUBAMD
cymMMYy, pa3HOCMb, NPousgederHue N LacmHoe yucel.

IIpumep 2. Hawo: 10 < a < 12, 2 < b < 5. OueHure 3HAUECHTE
BBIDAYKEHUA:

1) a + b; 2) a - b; 3) ab; 4) %.
Pemenwne.1) 10 <a <12
2<b<b

12 <a+b< 17
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2) YToObI OIIeHUTh PAa3HOCTh @ — b, IPeJCTaBUM ee B BUJE CyM-
MbI: @ — b = a + (—b), HO cHauaja OIeHUM BBIpaKeHue —b.

YMHOKUB Bce yacTu HepaBeHcTBaA 2 < b < 5 Ha ymeno —1 u
W3MEHUB 3HAKM HEPABEHCTBA HAa IIPOTHBOIIOJIOYKHBIE, ITOJIYYMM:
-2>-b> -5, 1. e. -5 < -b < —2. Takum obpasomM,

+10<a<12
-5 < -b < -2
5<a-b<10
3) 10 <a <12
* 2<b<b
20 < ab < 60

a
4) Yro0bI OLEHUTH YaCTHOE o IpeAcTaBUM €T0 B BUIE IIPOM3-

1
. OmeHuM BLIpaKeHUe Z Ecau 2 < b < 5, TO

><1O<a<12
1 1 1

. Takum obpasoM, 5 p 2

2<£<6
b

S =

a
BeIeHUs: 3 =a-

< <

1
2

S| =

N | =
S =
ot =
O | =t

Orser. 1)12<a+b<17; 2)5<a—-b<10;
3) 20 < ab < 60; 4)2<%<6.

C IIOMOIIIBI0 PACCMOTPEHHBIX CBOICTB MOYKHO TaKiKe AOKa3bI-
BaTh HEpaBEHCTBA.

1 1
IIpumep 3. HokasaTb, uTo (X + Y) [— + —j > 4, ecau x > 0,
x oy

y > 0.

Pemenune. K KaaIoOMy MHOKUTEJNIO JIEBOM YAaCTH HepaBeH-
CTBa IPUMEHUM HEPAaBEHCTBO MEKAY CPeIHUM apudMeTHUYeCKUM
U CPeIHUM reoMeTpuyuecKuM (HepaBeHcTBO Koirm), moayuymm:

1 1

— + —
Y s fgow ¥ L1
2 2 x y

Hcnonbaysa csoiictBo 4, 00e YacTH KayKAOro M3 ITHUX Hepa-
BEHCTB YMHOKUM Ha 2, TIOJYIUM:

1 1 1
x+y = 2Jxy u ;+;>2 x_y
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HepeMHO?RI/IM 9T HEePaBE€HCTBA IIOYJIEHHO:

x+y =2 2Jxy

X

1,1, ,[1

x y Xy
(x+y)( l) 4\xy - /i

x y Xy

1 1
Takum o6pasom, (x+y)[— —J > 4, uro U TPebOBATIOCH [I0-

x Yy

Kas3aThb.

)\ 1. Yro mompasymeBarOT IIO[ ITOUIEHHBIM CJIOXKEHHEM Hepa-

BEHCTB?

2. ChopmynupyiiTe um HOOKAKUTE CBOWMCTBO IIOUJEHHOI'O
CJIOKEHUS HEePaBeHCTB.

3. UTo moapasymeBaiOT mOJ ITOYJIEHHBIM YMHOKEHVEM Hepa-
BEHCTB?

4. ChopmynaupyiiTe U ITOKaKHUTE CBOMCTBO IIOWJIEHHOTO
YMHOKEHUS HEPABEHCTB.

5. ChopmMyIupyiTe CJIEACTBME W3 CBOMCTBA IIOUJIEHHOTO
YMHOKEHUS HEPAaBEHCTB.

O

m Ha4YaAbHbIM YPOBEHb

77. Ciroxure IMOYJEHHO HEPABEHCTBA:

1)3<9u 10 < 14; 2)-2>-5m3>0.
78. Cnoxxure mOUYJIeHHO HEpaBEHCTBA:

1)8>3mu 10> T7; 2)-3<-1m-5<1.
79. IlepeMHOKBTE IOUJEHHO HEPaBEHCTBA:

1)3>1ubd>2; 2)7<10m 2 <5,

80. IlepemMHOXBTE TOUJEHHO HEPABEHCTBA:
1)5<7ul<10; 2)7T>3ub>1.

81. (YemHuo). Ilonnyuum iz BepHOEe HEPABEHCTBO, IIEPEMHOYKIB He-
PaBeHCTBA IIOYJIEHHO:
1)-2<-1ub<17; 2)0>-3ul>-5?




. MABA 1

@ CpeaH1i ypoBeHb B

82. Omnenure sHaueHre BuIpasKeHusd a + b, ecun:
1) 3<a<bul0<b<T; 2)2<a<Tu-10<b < -8.

83. OmeHure 3HaAUeHNEe BLIPAYKeHUS M + N, eCJu:
1N3<m<Tul<n<2 2)3<m<-2u-5<n<-1.

84. OmenuTe sHaueHNe BBHIPAKEHUS XY, €CJIN:
D1iI<x<2ubd<y<10; 2)3<x<4,5ul<y<10.

85. OmneHuTre 3HaueHNe BhIPaKeHUA cd, eCJn:

1)2<c¢<10u 1,5 <d < 2,5; 2)%<c<11/13<d<8.

86. MsBecTHO, uTO 1,4 < J2 < 1,5; 2,2 < J5 < 2,3. Onenure:
1) V2 + 5; 2) J10.

87. Omnennrte 3HaueHMHe BbIpakeHusda 2a + b, ecoim -1 < a < 4
nu2<b<a3.

88. Omnenure 3HaueHme BBIpaskeHUusa 3x + y, eciu 2 < x < 3
ul<y<H?.

89. OuenuTte 3HaUYeHUe BBIpaKeHUudA pZ, ecau 2 < p < 3.
90. OmneHuTe 3HaUYeHUe BHIpaXKeHHd m?, ecau 1 < m < 5.

91. UssecTHO, uTO X > 3, Yy > 4. BepHo au, 4TO:
Dx+y>T; 2) x + y > 6; 3)x +y>8;
4) xy > 12; 5) xy > 13; 6) xy > 10?

©  Aocraroumsii yposeHs T—

92. UsBecTHO, uTO X < 3, y < 4. Bepno Jsu, uro xy < 12?

93. UssectHo, uTo -3 < x < 4, 1 < y < 4. Ouenure 3HaUYeHUE

BBIDAKEHUA:
1) x —y; 2) 83x — y; 3) 2y — x; 4) 2x — 3y.
94. UssecTHO, uTo —2 < a < 0, 3 < b < 5. OneHure 3HaueHHUE
BBIDAYKEHUA:
1) a — b; 2) 2a - b; 3) 3b — a; 4) 4a — 5b.
95. Mano: 5 <a <10, 1 < b < 2. OnieHuTe 3HaUEHNE BHIPAKEHU:
a 4b
1) 3; 2) v
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96. Hano: 2 < x <4, 1 <y < 5. OueHnure 3HaYeHNE BHIPAKEHUA:

1% 2) 5V,
y 2x

97. Onerure nepumetrp P (B ¢cM) IpAMOYTroJbHUKA CO CTOPOHAMHU
acmMmubcewm, ecau 2,3 <a<2,5; 3,1 <b<3,7.

98. Onenure nepumerp P (B cM) paBHOOEAPEHHOTO TPEYTOJbLHUKA
C OCHOBaHMEM X CM M OOKOBOII CTOPOHOM Yy cM, ecau 10 < x < 12;
9 <y<11.

99. Omenure mepy yria A tpeyroabauka ABC, ecau 50° < £ B < 52°,
60° < /C < 65°.

"Z BbICOKMI YPOBEHb

100. Jauo: a > 4, b < —3. Jloxkaskure, 4TO:

Da-b>T; 2) 2a - b > 11;
3) 5b —a < -19; 4) 6b — 11a < —-60.
101. Haumo: m > 6, n < —1. JlokaxXure, 4TO:
I)m-n>T; 2)3m — n > 13;
3) 2n — m < =8; 4) 4n — 5m < —34.

102. [JoxaxuTe HepaBEHCTBO:
1) (23 + y)(x + y3) > 4x2y2, ecm x > 0, y > 0;
2)(m+6)(n+3)(p+2)>48\/7,ecm/Im>0,n>0,p>0;
3)a+1)b+1)c+1)>32,eciua>0,b>0,c>0wuabc=16.
103. JloxaxxuTe HepaBeHCTBO:
1) (mn + 1)(m + n) 2 4mn, eciu m = 0, n > 0;
2) (a + 2¢)(b + 2a)(c + 2b) > 16\/_abc ecima 2 0,b 20, c > 0;
3 (x+3)y+3)(z+3)>T72,ecitmx>0,y>0,z>0wu xyz=3.

104. Joka:kuTe HepaBeHCTBO, ecau x > 0, y > O:

1)x+l+y+l>4; 2)(1+x+lj(1+y+lj>9.
x Y x y

ﬂ YNpaXHEHUA AAS MOBTOPEHMS
- =~

@ 105. BrimosnHuTe AeficTBUA:
4c? —4c+1 c+1 p-2 . p-2
5¢ + 5 2¢ -1 m? +2m  5m + 10

1

27.
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iE 106. Ilocse cmemuBaHUA 6-IIPOIEHTHOTO UM 3-IIPOIEHTHOI'O
pactBopoB coam mouayumiau 300 r 4-mpoIeHTHOro pacTBOpAa.
ITo cKOIBKO TPaMMOB KasKIOTO PACTBOPA CMeIaaun?

52 2
NGRS )

107. Briuuciaure:

12 - 6x

lj 108. IToctpoiiTe rpadhuKk GYHKIUUA Y = .
x2 - 2x

s

Matematmka BOKpYyr HAC

109. 1) ITetp IleTpoBuu nIpuoOpPesS aMepUKAHCKUN BHEIOPOIKHUK,
COUIOMETP KOTOPOTO IIOKA3hIBAET CKOPOCTh B MUJISAX B Uac.
Awmepurkanckaa muiaa paBHa 1609 m. Haiigure ckopocTs BHe-
IOPOKHUKA B KMJIOMETpPax B Yac B TOT MOMEHT, KOrJa moKasa-
HUA crnugoMerpa paBHBI 60 muias B yac. OTBeT OKPYIJIUTE IO
JECATHIX.

2) YTo0BI YIPOCTUTHL BBINIeyKa3aHHBbIE BBIYKUCIEHUS, IleTp
ITeTpoBuu pemna ymMHOMKATh IMOKasaTeau cumaomerpa Ha 1,6.
Haiinure abcomoTHYI0 TOTPEnIHOCTh (B KM/4) TaKOTO cIiocoba
BBIUMCJIEHU, €CJI CIUAOMETP moKassiBaeT 70 MuJIb B uac.

g‘\ PeLLmTe 1 MOATOTOBLTECH K M3YYEHMIO HOBOTO MATEPUAAQ

110. Asasiercsa au ymcao 2 KOPHEM YPaBHEHUA:

1) 2x — 1 = 5; 2) x2+ x = 6;
3)3x—-7=-1; Hx2+x+9=2x+T;
5) x3 + x2 + x = 14; 6)~8 _ 100

x_

111. Bepno sz HepaBeHcTBO 25 — x > 20 mpu x = —5; 3; 5; 11?

112. J[na Kakaoro HepaBeHCTBA HAWAWTE ABA TaKWX 3HAUEHUA X,
IPU KOTOPBIX OyIeT BEpHBIM HEPaBEHCTBO:
1) x =2 5; 2) x < -2; 3x+7>09;
4) x — 3 < 0; 5) 2x = 9; 6) —3x < —-12.

113. Kakue u3 BBIpaKeHUII NPU BCeX 3HAUEHUAX MepPeMeHHOU
MPUHUMAIOT IIOJO0KUTEJbHOEe 3HAUeHNWe, a KaKue — HeoTpHulla-

TeJbHOe:
1) x2; 2) (x — 3)2 + 1;
3) (x + 5)2; 4) (x + T)2 + 112
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m MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

114. (Vxpaunckas mamemamuyeckas orumnuada, 1962 2.). Hatigu-
Te 3HAUeHNe BhIpaskeHHs a® + b3 + 3(a3bh + ab3) + 6(adb? + a2b3),
rae a u b — KopHu ypaBHeHus x2 — x + ¢ = 0.

E’] HEPABEHCTBA C IIEPEMEHHBIM.
° PEIIEHHE HEPABEHCTBA

Paccmorpum mepasemcTBo 2x + 1 > 11, comep:kaiiiee mepeMeH-
Hyo. IIpu ogHMX 3HaUEHMAX HepPeMeHHOI X HepaBeHCTBO oOpailra-
eTcA B BEPHOE UMCJIOBOE HEPABEHCTBO, a IIPU APYTUX — B HEBEPHOE.
JlelicTBUTEILHO, €CJIM BMECTO X IIOACTABUTH, HATIPMMED, YUCIO 8,
To nostyyuM 2 - 8 + 1 > 11 — BepHOe HEPABEHCTBO, €CJU Ke II0JCTa-
BUTH UMCJO 4, TO IOJYyYNM HeBepHOe HepaBeHCTBO 2 - 4 + 1 > 11.
B Takom ciyuae roBOpAT, UTO UUCJIO 8 ABIAETCA peuleHuem Hepa-
gencmea 2x + 1 > 11 (mnu uucio 8 ydosremeopsem HepageHcmMay
2x +1 > 11), a yncjio 4 — He ABJIAETCSA ero pemreHueM (MIu Yuco 4
He ydosaemaopsem Hepasencmay 2x + 1 > 11).

Tax:ke pemreHusMu HepaBeHcTBa 2x + 1 > 11 aBisaroTcs, Ha-

npumep, uucyaa 34; 5,5; v90; 7% UT. IO

i V\ Pewenuem Hepasencmea ¢ OTHON epeMEHHOH HA3BIBAIOT
4 Takoe 3HaUeHWE IIEPEeMEHHOI, KOTOpOoe OOpaliaeT ero B
BEpPHOE YMCJIOBOE HEPABEHCTBO.
Pewwiumv nHepagencmeéo — o3HauyaeT HAWTH BcCe €ro peiie-
HHUS WJIN JOKA3aTh, YTO PEIIeHUI HeT.

1
IIpumep 1. Pemuth HepaBeucTBo: 1) Vx > 0; 2) 21 < 0.
X% +
Pemenue. 1) \/; 2 0 opu Bcex x = 0, mpuuem f = 0 Torga
U TOJBKO Torga, Korma x = 0. 3mauumT, pellleHueM HepaBeHCTBa
\/; > 0 aBasieTcs J000€e IIOJOXKUTEIbLHOE UHCJIIO.

2) x2 > 0 npu ar060M 3HaueHHUH X, moaromy x2 + 1 > 0 mpu

1
aio6oM x. CiemoBaTesbHO, 3HAUEHNE BBIPAKEHUA 21 TaKxe Oy-
x4 +

IeT IOJIOMKUTEJIbHLIM IPH JIO0OM X. A 3HAUUT, IPU JHOOOM 3HA-

YeHUU X HEepaBeHCTBO
uMeeT perieHnn.

< 0 aBiserca HeBEPHBIM, T. €. He
x2 +1

OrBerT. 1) JIto60e unciio, 6GoJbIiliee HYJIsI; 2) HET PEIIeHun.
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. MABA 1

1. IlpuBenuTe IpUMEpP HEPABEHCTBA C OJHOI IIE€PEMEHHOI.
2. YTo Ha3BIBAIOT PEIleHEM HEPaBEHCTBA C OJHOM IepeMeHHOn?
3. UTo o3HauaeT peIInuTbL HepaBeHCTBO?

iﬁ Ha4OAbHbIM YPOBEHb B |

115. (Vemmno). SIBnsercsa au pelreHrneM HepaBeHCTBA X > 3 UMCJIO:
1) -2; 2) 5; 3) 2,7; 4) 0; 5) 3,01; 6)17?

116. SfIBnseTcsa au perreHneM HepaBeHCTBA X < 7 YUMCJIO:
1) 8; 2) -2; 3) 0; 4) 4,7; 5) 8,1; 6) 13?

117. 3anumwure Tpu JIOOBIX PeIleHus HepaBeHCTBa X < —2.

118. 3anumunuTre Tpu JOOBIX PEIIeHKUs HepaBeHCTBa X = 4.

W Creanuit yposetis S

119. Kakne w3 umcen OyayT pellleHMeM  HepPaBeHCTBA
x2+3x <83+ x:

1) 2; 2) 0; 3) —4; 4) 1; 5) 3; 6) —3?

120. Kakne w3 uwmces OyAyT  pelleHHEeM  HepaBeHCTBa
x2+ 4x > 6 + 3x:

1) 4; 2) 0; 3) -3; 4)1; 5) 2; 6) —1?
121. Sannmmure ABa JMIOOBIX PellleHHs HepaBeHcTBA VX — 1 > 3,

122. 3anummure gBa JIOOBIX pelleHHd HepaBeHCTBa VX + 2 < 7,

1
123. Haiimure Bce HATypasbHbIE PEIlleHNs HepaBeHCTBA 155 <x<19.

iE AOCTATOYHBIN YPOBEHb - .

. 20
124. HaiiguTe Bce Iejble pelleHus HepaBeHCTBa — < —8.
x

. 30
125. Haiigure Bce Iiesible pellleHuA HepaBeHcTBa —— < —7.

x

126. PemnnTe HepaBeHCTBO:
1) x2 > 0; 2) —x2 < 0; 3) x2 > 0;
4) x2 < 0; 5) (x — 1)2 > 0; 6) (x — 1)2 > 0;
7) (x — 1)2 < 0; 8) (x — 1)2< 0; 9 x2+9<0.
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127. PemnTe HepaBEHCTBO:
1) (x + 2)2 > 0y 2) (x + 2)2 > 0; 3) (x + 2)2 < 0;
4) (x + 2)2 < 0; 5)%+13<O; 6) x2+5>0.
x

iz BbICOKMIM YPOBEHb

128. PemuTe HepaBeHCTBO:

2
nE*r2 . 05 9n*=3 <o 3)(’”1) > 0,
x + 2 x -3 x
2
1 2 _1)2
4)("+ j > 0 5 X8 o, 6 =D <o,
X X X
129. PemnTte HepaBEeHCTBO:
2
nx=3. X7 g, 3)(’“1] > 0,
x -3 x+ 7 x
_1)2 _ a2 2
4)[x 1) > 0 5 F =3 o, 6) FD°
X X X

& YNPAXHEHUS AAR MOBTOPEHMS
- -

E 130. YmopocTuTre BbhIpakeHUe:
1) (8 +5)2 - 6.5; 2) N7 - 2)2 - 9.
'E 131. [JokaKuTe TOKIECTBO:
x2+x:(x X +x2+1j_ x
(x — 1)2 x-1 x+1 x2-1

x -1

iz 132. ITocTpoiite rpaduk ypaBHeHus |x — y| = 3.

\7 MaTEeMATHUKA BOKPYT HAC

133. Huaronanb sKpaHa TejeBu3opa — 48 mo0iMOB. 3amuIiuTe
IJINHY JUAroHaJy SKpPaHa B CAHTHMETPaX, €CJAN U3BECTHO, UTO
onWH miouiM paBeH 2,54 cM. PesyabTaT OKPyIJuTe OO IIEJIOTO

qypcJjia CAaHTUMETPOB.
i .



. IMABA 1

g\ PeLunte 1 MOArOTOBLTECH K M3YHEHUIO HOBOTO MATEPUAAC

134. I'me Ha KOOPAMHATHOH IIPAMOI JeKaT YMcja, eCJIU OHMU:

1) GonbIie umcia 5; 2) menbIle yucaa 3;
3) GosbIrie umcsaa 5, HO MeHbIe yucaa 9?

135. YKaKnTe HECKOJIbKO 3HAUEHUI IepeMeHHOIi, yIOBJIeTBOPs-
IOIUX HEPABEHCTBY:

1) x < -2; 2) x > 3; 3) -2< x<3; 4) -2 < x < 3.
136. Mexoy KaKMMU IIEJBIMU UKUCJIAMU COAEPIKUTCA UHCJIO:

1) V2; 2) V55 3) V13; 4) /32
137. HasoBuTe 3/ieMeHTHI MHOXKECTBA:

1) A={4; 7; 10}; 2) B ={A; O; 1}.

138. 1) IIpuBenuTe mpuMepbl KOHEYHBIX 1 OECKOHEUHBIX MHOKECTB.
2) Kak Ha3eIBAIOT MHOXKECTBO pellleHuil ypaBHeHUs |x| = —47?

139. HazoBure 00IIIre 3/ieMeHTHI MHOXKeCcTB A u B, eciiu
A={1; 3;5; 7} u B={2; 3; 4; 5}.

@ UHTepecHble 30AQ4KM AAS HEAEHMBBIX ﬁ

140. TlepByio TOJIOBUHY OYTHU IEINIEXOM IBUTAJCA CO CKOPOCTHIO,
Ha 25 % Ooablie 3amaaHupoBaHHO. Ha CKOJIBKO IPOIEHTOB
MOJKeT OBITh Tellephb yMeHbIleHa 3allJIaHMPOBaHHAsS CKOPOCTh
Ha BTOPO# MOJOBWHE IIYyTH, YTOOBI B KOHEUHBIH MIYHKT OH IPU-
ObLJI B Ha3HaUeHHOe BpeMs?

§ YUCJIOBBIE ITPOMERKYTEHU. IIEPECEYEHUE
° U1 OBPBbEJUHEHWE MHOKECTB

MHoskecTBO pelleHnil HepaBeHCTB YI00HO 3aIlIMChIBATD C IIOMO-
MIBI0 YUCAO0BbLX NPOMEHYMKOE.

IIpumep 1. PaccmoTpum naBoiiHOe HepaBeHCTBO —4 < x < 1.
Emy ymoieTBopsAoT Bce umca 0ogablie —4 u MeHbIIe 1, TO ecThb
qucJia, JiesKaliue Ha KOOPAWHATHOU MPAMOU MeXay uuciamu —4
u 1. MHOXeCTBO BCeX YHCEJ, YIOBJIETBOPAMIOIIUX HEPABEHCTBY
-4 < x < 1, Ha3BIBAIOT YUCJO06bLM NPOMEHYMKOM, UIU IIPOCTO
npomexcymrom, ot —4 n1o 1 u o6osuauaior: (—4; 1) (uuraioT: «mpo-
MEXYTOK oT —4 10 1»). UToOBI IIOKA3aTh Ha KOOPAMHATHON Mps-
MOHM 9TO MHOYKECTBO, €TI0 BBIJEJAIOT IITPUXOBKOM, KAaK IIOKa3aHO
Ha pucyHke 4. IIpu sToMm Touku —4 um 1 M300paKaIOT «IIYCTHIMU»
(M1 «BBIKOJIOTBIMU» ).
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Yucao —1 ymoBiaeTBopsaeT HepaBeHCTBY —4 < x < 1, a uucyo 2
eMy He yIOBJeTBOpseT. B TakoM ciydae TOBOPAT, UTO UYmcyo —1
OPUHALJIEKUAT TPOMEXYTKY (—4; 1), a uncyio 2 — He IpUHAIJIE-
sKut (puc. 5). CiremoBaTeabHO, JI000€ UYIMCJIO, YAOBJIETBOPAIOIIEe
HepaBeHCTBY —4 < x < 1, mpuHAIJIEXKUT IPOMEKYTKY (—4; 1), u,
Hao00opoT, JII000e YHCI0, MpUHaIIeKalnee IPoMexKyTKy (—4; 1),
YAOBJIETBOPAET HepaBeHCTBY —4 < x < 1.

v’// O > :'/ / oO—o—>
—4 1 —4 -1 1 2
Puc. 4 Puc. 5

IIpumvep 2. [IBoiiHOMY HepaBeHCTBY —4 < x < 1 ymoBieTBOpH-
IOT He TOJIbKO BCe uucJia, OoJibllne, yeM —4, u MeHbIIue, yem 1,
HO U camu umeaa —4 m 1. MHOMKeCTBO dTHUX UMCesS 0003HAUAIOT
[4; 1] (uuTaroT: «IpoMe;kyToK oT —4 mo 1, Baouasg —4 u 1»).
B sTomM cayduae Ha KOOPAMHATHON IIPAMOI BBIAEISIOT IIPOMEKY-
TOK Mexkay umciaamMu —4 u 1 BMecTe ¢ aTuMu dyuciaamu (puc. 6).

& A > & 6 >
—4 1 —4 1
Puc. 6 Puc. 7

ITpumvep 3. MHOKeCTBO UMCEJI, YAOBJIETBOPAIOIINX IBOMHOMY
HepaBeHCTBY —4 < x < 1, obosmauaior: [—4; 1) (umraioT: «Ipo-
MEXKYTOK oT —4 mo 1, BKJoUasa —4»). ITOT IPOMEKYTOK H300pa-
JKeH Ha pHUCYHKe 7.

IIpuvep 4. MHOKeCTBO UUCeJ, YAOBIETBOPAMIOIIUX ABOMHOMY
HepaBeHCTBY —4 < x < 1, o6osunauaior: (—4; 1] (uuTaroT: «mpo-
MeXYyTOK oT —4 mo 1, BKJiouas 1»). OTOT IIPOMEKYTOK M300pa-
JKeH Ha pUCYHKe 8.

/ /
H * > & >
—4 1 2
Puc. 8 Puc. 9

IIpumep 5. HepaBeHcTBy X > 2 yIOBIETBOPAIOT BCE YMCIA,
GosbpIllie, YeM 2, TO €CThb YWCJAa, JeKAalllie Ha KOOPAMHATHOMH
OPsIMOM cupaBa oT umucia 2. MHOMKeCTBO 3TUX YMceJ 0003HAUAIOT
(2; +00) (UUTaIOT: «IPOMEKYTOK OT 2 IO ILIIOC OECKOHEUHOCTI »)
U n300PaKaT JYYOM, BBIXOASAINM U3 «IIYCTOH» TOUKU C KOOD-
nuHatout 2 (puc. 9).
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IIpumep 6. HepaBeHcTBYy X = 2 yIOBJIETBOPSAIOT BCE UYUCJA,
6oJibilivie, ueM 2, 1 camMoO uucjo 2. MHOXKeCcTBO dTHUX uuces 000-
3HavaioT: [2; +00) (UUTAIOT: «IIPOMEXKYTOK OT 2 [0 ILIIOC 0ecKo-
HEUYHOCTH, BKJOUAA 2») U M300PAKAIOT JIyUOM, JIEKAI[UM CIIpa-
Ba OT TOYKM C KOOPAMHATON 2, BKJIOUasd Ty TouKy (puc. 10).

& .7 iz
4 4

2

Puc. 10 Puec. 11 Puc. 12

IIpumep 7. MHOKeCTBO umMCes, YIOBJIETBOPSIOIIAX YCJIOBUIO
x < 4, 3aIUCHIBAIOT Tak: (—°°; 4) (YUTAIOT: «IPOMEKYTOK OT MHHYC
0eCKOHEUHOCTH 10 4»). OTO MHOYKECTBO M300paskeHo Ha pucyHke 11.

IIpuvep 8. MHOKECTBO UMCEJ, YAOBJIETBOPSIONINX YCJIOBUIO
x < 4, 3anmchIBaIOT Tak: (—°; 4] (UMTAIOT: «IIPOMEKYTOK OT MUHYC
GeckoHeUHOCTH 0 4, BKJIIouasd 4»). M3o6pakeHo oHO Ha pucyHke 12.

TakuMm o6pasom, ecju KOHEI IIPOMEXYTKA HNPUHAIJIEKUT
OPOMEXYTKY (HampuMep, AJisi HECTPOTOr0 HePaBEHCTBA), TO 3TOT
KOHeIl, 3aKJIYal0T B KBaJpPaTHYI CKOOKY, BO BCeX OCTaJbHBIX
caydadax KOHEIl 3aKJIYAOT B KPYIJIYIO CKOOKY.

MmuosxecTBO Bcex umces wu3o0pakaeT BCA KOOpAMHATHAA
nopaMas W ero 3amuchiBaioT B Bumae (—o°; +00). MHOXKecTBO, He
cofepsKaIiee HU OMHOTO UmMcJja, 0003HAYAIOT CUMBOJIOM J U Ha-
3BIBAIOT NYCMbLM MHOHNCECMEOM.

Hanxg mHOMKecTBaMM MOYKHO BBITIOJIHATL HEKOTOPBIE JEHCTBUA
(onepayuu). PaccMoTpuM ABa U3 HUX: nepeceieHue u o0seduHeHue.

\ Ilepeceuenuem mnozxecme A u B Ha3bIBAIOT MHOKECTBO,
4 KOTOpOe COCTOMT W3 9JJIE€MEHTOB, IPHHANJIEKAIMMX KaK
MHOSKECTBY A, Tak U MHOKeCTBY B.

IlepeceueHre MHOKECTB 3AMMUCHLIBAIOT C IIOMOIIBIO
cuMmBosia M. W300paskaTh IlepeceuyeHre MHOYKECTB
ymoOHO B Bume quarpamMm OJitiepa—Benna (puc. 13). e
ITpumep 9. Ecau gansl MmHOMKecTBa A = {1; 2; 3},
B=1{234uC=1{6;7,10AnNB-=1{2; 3 ANnB=C
AnC=03. Puc. 13

epeceueHuem HUCLOBbLX NPOMEHYMKOE HAIHIBAIOT

wii

4 MHOKeCTBO, KOTOPOE COAEP:KUT BCe YMCJa, IPUHANJIexRa-
mue KaK OTHOMY IIPOMEKYTKY, TaK U IPyromy.
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IIpumep 10. [-2; 4) N [0; 6] = [0; 4) (puc. 14).

| ANB ;
/7
| |
2 A /
( AN\ ! AN
-2 0 4 6 2 3 4 6
Puc. 14 Puc. 15

IIpumep 11. IlpomexkyTku (2; 3) u [4; 6) He mMerOT OOITUX
Touexk (puc. 15), mosToMy MX MepeceueHUeM SBJIAETCS IIyCTOe
MHOJKECTBO. 3alucaTh 9TO MOKHO Tak: (2; 3) N [4; 6) = O.

ﬂ , O6vedunenuem mnosxcecmeé A n B Ha3bIBAIOT MHOKECTBO,
4~ KOTOpOe COCTOMT M3 BCeX 3JeMEHTOB, IPUHAJJIEeKaIIuX
XOTsI ObI OTHOMY M3 MHO:KecTB A uau B.

A sanucu O0BeIUHEHWS MHOMKECTB MCIIOJb3YIOT CHMBOJ \U.
Mzo6paxxarsh 060beJUHEeHNE MHOMKECTB TaKKe yOoOHO B BHAe ua-
rpamm ditaepa—Benua (puc. 16).

IIpumep 12. Ecan mansl muHOMKecTBa A = {1; 2; 3}, B = {2; 3; 4}
uC={6;7,m0AuUB={1;2; 3;4}; Au C={1; 2; 3; 6; T}.

| A UB i
. [ |
| |
V. I
N NA\N o
AU B -2 0 4 6
Puc. 16 Puec. 17

ﬂ‘ Ob6veduHnenuem HUCLO6bLX NPOMENYMKO6 HABHIBAIOT
& MHOKeCTBO, KOTOPOe COCTOMT M3 BCeX 4NcCell, IPHHAAJIe-
SKaIUX XOTA ObI OMHOMY U3 3THX IIPOMESKYTKOB.

IIpumep 13. [-2; 4) U [0; 6] = [-2; 6] (puc. 17).

OrmeTyM, YTO OOBeIMHEHVEe IIPOMEKYTKOB HEe BCEerga SBJISETCS
mpomesxkyTkoM. Hanpumep, mHOKecTBO (2; 3)U [4; 6) He aBIaseTcsa
npoMe:xKyTKoM (puc. 15).

&)\

¢

O

1. IlpuBenuTe IPUMEPHI YNCIOBBIX IIPOMEIKYTKOB PA3HbBIX BH-
JIOB, 3aIMIINATE NX 1 M300pasuTe HA KOOPAMHATHOM IPSIMOIM.
2. Yro Takoe IepeceueHrie MHOYXECTB; YHCIOBBIX ITPOMEXKYTKOB?
3. Uro Taxoe oO0BeAUMHEHNE MHOMECTB; UMCJOBBIX IIPO-
MEKYTKOB?
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. MABA 1

m Ha4OAbHbIM YPOBEHb B |
141. M3o06pasuTe Ha KOOPAUHATHOM MPAMOI IIPOMEKYTOK:

1) (=25 1); 2) (-4 2] 3) [1; 5); 4) [3; 7];

9) (=05 3); 6) [4; +o0);  T) (=°°; 0]; 8) (55 +0).
142. N3ob6pasuTe Ha KOOPAUHATHOM MPAMOI IIPOMEKYTOK:

1) [4; 6); 2) (-1; 7); 3) [3; 41; 4) (0; 2];

5) (=3; +°);  6) (=05 4];  7) [0; +0); 8) (—o0; —-1).

143. SanuiniTe TPOMEKYTKH, N300paKeHHbIe HAa pucyHKax 18—21.

& % > Z o >
-3 2 =7
Puc. 18 Puc. 19
& > & —>
3 1 4
Puc. 20 Puc. 21

144. 3anuiinre IIPOMeXKYTKM, M300paKeHHbIe Ha PUCYHKax 22—25.

Z * > & 66—
3 -2 5
Puc. 22 Puc. 23
g, S & X
T 10 g 0 g
Puc. 24 Puc. 25
W Coeannit yposeHs B

145. M306pasuTe Ha KOOPAMHATHOIN IPAMOI M 3aIUIIUTE IPOMe-
JKYTOK, 3aJaHHBIA HEePaBEHCTBOM:

1) x > 3; 2) x < —8; 3) x = —1;
4) x < 2; 5)1,8< x < 2; 6)2,5<x<31;
7) 3,9 < x < 4; 8) 7 < x<17,01.

146. M306pasuTe Ha KOOPAWHATHOM NPAMON W 3alUIIUTE IIPO-
MEeKYTOK, 3aJJaHHBII HepaBEHCTBOM:

1)x =25 2)x<4,5; 3)1,8<x<5; 4)1,9<x<4.
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147. (Ycmno). Ilpunaginesxut au mpomekyTry [—1,01; 1,02] uucio:

1) -1,1; 2) 0,9; 3) 1,03;
4) -1,11; 5) 1,015; 6) —1,009?

148. 3amnumiuTe Bce IieJible YNCJa, IPUHALICHKAIIE IIPOMEKYTKY:
1) (2;1); 2)[-1,8; 2]; 3) (35 4); 4) (-2,6; 1,6).

149. Kakue HaTypaJbHbIEe UKCJIa IPUHALICKAT IPOMEKYTKY:
1) (-0,1; 4,9 2)[1;V5);
3) (=35 0,7]; 4) [2; 3,99)?
150. 3anuinTe ABa MMOJIOMKUTEJbHBIX W JBa OTPUIIATEIbLHBIX UKC-
Jla, TPUHAAJIEKAIUX IIPOMEKYTKY:
1) (=25 7); 2)[-1; 1].
151. Haiigure HauMeHbIIIee I[eJI0€ UYMCJIO, MPUHALJIEKAIee IPO-
MEeXYTKY:
1) (0; 8); 2) (=55 2); 3) [4; 7); 4) (0,5; +0).
152. Hatigure HambOoOJbINIee IeJIO€ YMCJI0, IIPUHAIIeKaIlee mpo-
MEXYTKY:
1) (=2;9); 2) (=905 4,5);  3)[0;17,2];  4) (-1; 0,99).

153. Haiigure nmepeceuenue u oobenunenre Mmaoxxkects C u D:

1) C={1; 2; 7}, D ={1; 2; 38}; 2)C={*, D={%1}

3)C =0, D={7; 8 4) C = {a; 6}, D = {B; 3}.
154. Hatigute mepeceueHne 1 o0beIMHEeHNEe MHOXKecTB A u B:

1) A={7;8; 9}, B=1{6; 7; 8}; 2)A={A; O}, B={U}

3) A ={a; B; o}, B={; 4) A ={4; 7}, B ={1; 3}.
iE AOCTATOYHBbIV YPOBEHb B |

155. IIpunagnexkut au npomexkyTry (1,6; 4,5] uncio:
D3 2410, 3)V12; 4217
156. IIpuHamgiexuT Ju TPOMEXYTKY [2,5; 6,1) uunciio:

1)V5;  2)V18; 3) V15; 4) \/39?

157. N300pasuTe IPOMEKYTKY HA KOOPAUHATHOM IIPAMOI 1 3aIlN-
IIIATe UX IIepecedyeHue:

1) [-2; 3) u [0; 4]; 2) [-5; 4] u (=2; 1);
3) (=03 2) m (—°°; 3]; 4) (=035 4) u [0; +00);
5) [2; 3) u (2; 8); 6) (=2; 1) u (2; 5).
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158. Mz300pasuTe IPpOMeKYTKI HAa KOOPAMHATHOI IPAMOM U 3aIIH-
IINTEe UX IIepeceueHne:
1) (=1; 8) u (05 9); 2) (-2; 4] u [1; 2);
3) (=905 1) u (=2; 3); 4) [1; 5) u [6; +00).

159. N306pasuTe IpOMeKyTKH Ha KOOPAUHATHOM IIPAMOIL 1 3aIN-
IINTe UX O0bLeNUVHEeHUe:

1) (=3; 1) u (0; 4]; 2) [0; 1) m [-2; 1];
3) [3; 8) u [4; 5]; 4) (=05 3) u [2,8; 4);
5) [1; 3) u [3; 5]; 6) (0; 1] u (25 +00).

160. M300pa3uTe IPOMEXKYTKY HA KOOPAUHATHOM IIPSIMOI 1 3aIu-
IIINTe UX 00beaHeHue:

1) [-2; 3) u (25 5]; 2) (2; 4) u [2; 10);
3) (=05 0) u [0; 1]; 4) (=05 4) u (3; +9).
161. Haiigute nmepeceueHnne u o0beInHeHe MHOMKeCTB A u B, ecou:
1) A — MHO:KecTBO mesuTeseii uucyaa 18,
B — MHOMKecTBO menuTesei unciaa 12;
2) A — MHOKeCTBO KOpHeli ypaBHeHna x2 + 2x — 3 = 0,
B — MHOecTBO KOpHeii ypaBHeHus |x| = 1;

3) A — MHOKeCTBO IIPOCTHIX UMCeJ, MEeHbIIUX 15,
B — MHOXeCTBO HATyPaJbHBIX YETHBIX umcesl, MeHbIIuX 10;

4) A — MHOKeCTBO KOpHell ypaBHeHus x2 = 9,
B — MHOKeCTBO KOpPHEH ypaBHEHHA VX = —3.

162. Haiigure nmepeceueHue u oobeaquuenne muaoxxkects C u D, ecyn:

1) C — MHOKEeCTBO JBY3HAUYHLIX HATYPAJbHBIX UKCEJ, KPATHBIX
yueay 15,
D — MHO’KeCTBO ABY3HAUHBIX HATYPAJIbHBIX YKMCEJ, KPATHBIX
yucay 30;

2) C — MHOKeCTBO KOpHell ypaBHeHus x2 = 16,
D — MHOKecTBO KOpHeii ypaBHeHus x2 + x — 20 = 0;

3) C — MHOKeCTBO HEUeTHBIX HATypPaJbHBIX unces, MeHbImux 20,
D — MHOKXeCTBO IPOCTBIX UMCeJ, MEHbIIUX 12;

4) C — MHOeCTBO KOpHeil ypaBHeHus |x| = —2,
D — MHOXeCTBO KOpHell ypaBHeHus 3x + 6 = 0.

U BbiCOKMIM YPOBEHb

163. HaiiguTre nepeceueHue u o0befUHEHUE:

1) MHOKeCcTBa HATYPAJbHBIX UMCEJ U MHOKECTBA IEJbIX UUCEJT;
2) MHOKEeCTBA IeJIbIX UMCeJl M MHOMKECTBA PAIlMOHAIBHBIX UHCEJI.
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164. Ilycte A — MHOKECTBO UETHBLIX HATYPAJbHBLIX uucea, B —
MHOJKECTBO HEUEeTHBIX HaTypaJbHBIX uuceg, C — MHOKECTBO
HATYypPaJIbHBIX UYKCEJ, KPATHBIX YUCJY 3. 3aNUIINTE C IIOMO-
IO 3HAKOB OIlepaIuii HaJ 9TUMU MHOMKeCTBAMHU MHOXKECTBO:

1) HaTypaJIbHBIX UHCEJI;
2) HaTypaJbHBIX YKCEJ, KPAaTHBIX YHCIY 6;
3) HeUeTHBIX HATYPAJIbHBIX UYKCEJ, KPATHBIX UHCIY 3.

165. Ilyecth A — MHOKECTBO YeTHBIX HATypPaJbHBIX Umcea, B —
MHOYK€CTBO HEUETHBIX HATYpPaJbHBIX umcela, C — MHOMKECTBO
HATYpPaJbHBIX UYKCEJ, KPATHBLIX YMWCJY 5. 3alHUIINTEe C IIOMO-
1[I0 3HAKOB OIlepallnii HaJ STUMU MHOMKeCTBAMHU MHOXKECTBO:

1) HaTypaJabHBIX YHCEJ, KPATHBIX YUCIY 2 UJIHU D;
2) HaTypaJbHBIX YKCeJ, KpaTHBIX uucay 10;
3) HEeUETHBLIX HATYPAJIbHBIX UKCEJ, KPATHBIX UKNCIY 5.

_@& YNPAXHEHUS AAS MOBTOPEHMS
- -~

E 166. CoxpaTture ApoOb:

)m2—5. 2) Jm - Jn
m+x/g’ m—2\/%+n'

iE 167. Moraxkure HepaBeHCTBO (x + 5)(x — 9) < (x — 2)2.

1

168. Ha neperoune mauuoit 120 KM moes3n ABUTaJICA CO CKOPOCTBIO
Ha 10 KM/4Y MeHbIIIeli, YeM OOBIYHO IO PACHHCAHUIO, U IIOTOMY
omo3gaj Ha 24 muH. C KaK0# CKOPOCTBIO MOJIMKEeH ObLI ABUTaTh-
cs TI0e3] 10 PacIrCaHUuIo?

— . 1 1
'J 169. Haiinure 3HaUueHNE BBIPAKEHUI X + —, €CJIN X2 + — = 34.
x x

8\ PeLunte 1 NOArOTOBLTECH K M3YYEHUIO HOBOTO MATEPUAAQ

170. HaiiguTe KOpHU JUHEHHOTO YPaBHEHISI:

1) 2x = 6; 2) 6x = -12; 3) —4x = 160;
4) -5x = -20; 5)0x =T; 6) Ox = 0.
171. Peiure ypaBHeHUE:
1)2x -3 =3x + T; 2)2(x-3) =T(x+2)-1;

x+1 x-2

2 3

2.

N20x-3)-(x+2)=1-3x; 4)
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172. fdABasroTcs I PaBHOCUJILHBIMI YPaBHEHU:

*

1) 3x =12 u x +7 = 3; 2)2x =18 mw x +1 = -8?

MartemaTtmka BOKpyYr HAC

173. Ha pucyHKe u3o0paskeH rpaduK Ipoliecca pa3orpeBa ABUTa-

TeJis JIeTKOoBOTo aBToMobOuisA. Ha ocu aberuce oTIosKeHO BpeMs
B MUHYTaX, IPOIIeaIlee ¢ MOMEHTA 3allycKa ABUTaTesA, Ha OCU
opAuMHAT — TeMIepaTypa ABuraresas B rpagycax Ileabcus.

ITo rpacdury ompemenure:

1) Ha Kakoii MUHYTe TeMIlepaTypa ABUTaTe/Js HOCTUIJIA 3Haue-
Husa 60 °C;

2) ckoabKO MUHYT HarpeBajcsa aeurareab oT 40 °C go 90 °C;
3) CKOJIBKO MUHYT oxJaknajcs asurareab oT 90 °C go 80 °C;
4) Ha CKOJIBKO I'DaJyCOB HarpeJjics ABUTATEb 3a IIePBble TPHU
MUHYTBI.

T, °CA

90 1
801
70T
60 1
50 1
401
30T
2071
101

-

0| 1 2 3456 78 91011 ¢ vMun

B MHTepeCHbIe 30A04YKU AAl HEAEHUBBIX ﬁ

174. Pemure ypaBHeHUE:

40
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HepaBeHcTBa

JINHENHBIE HEPABEHCTBA C OJJHOH ITEPE-
°* MEHHOH. PABHOCUJILbHBIE HEPABEHCTBA

. HepaBencrsa Buga ax > b, ax > b, ax < b, ax < b, rue x —
nepeMeHHasi, @ MU b — HEKOTOpbIe UMCJIa, HA3BIBAIOT JU-
HellHbLMU HepageHcmeamu ¢ 00HOU nepemenHou.

Ecau a # 0, To 006e yacTu HepaBeHCTBA MOYKHO pas/ieJUTh HA @,
YUuThiBasd IIPM 3TOM CBOIICTBO YMCJIOBBIX HepaBeHCTB, TO €CTb eC.Ju
a > 0, mo 3Hak HepaseHcmEa ocmasasem 6e3 U3MeHeHUll; ecau e
a < 0, mo 3Hak HepageHCcMBA U3MEHAEM HA NPOMUBONOJOHCHBLIL.

IIpumep 1. Pemuts HepaBeHncTBo: 1) 2x > 18; 2) —3x > —15.

Pemenne. 1) PaznmenuB obe yacTu HepaBeHCTBa Ha 2, IIOJY-
ypm: x = 9. Takum o6GpasoMm, pellleHHeM HepaBeHCTBA SABJISAETCS
IPOMEKYTOK [9; +09).

2) PaszgenuB o0e uacTy HepaBeHCTBA HAa —3 W M3MEHHUB IIPU
9TOM 3HAK HEPABEHCTBA HA IIPOTUBOIOJIOMKHBIN, IMOJyUUM: X < 5,
TO eCTh X € (—°°; H).

OrBerT. 1) [9; +20); 2) (—90; 5).

OrMeTHM, YTO OTBET MOKHO OBIJIO 3amucaTh U TakK:

1)x>29; 2) x <b.

. HepaBencTBa, uMeromue OJHM M Te K€ PelIeHUs, HA3BI-
BalOT paéHocunvHbimu. HepaBeHcTBa, He HMMeIOIINE pe-
LIIeHUH, TaKMXKe SIABJITIOTCA PA6HOCULbHBLMU.

151 HEpaBEHCTB C IePEMEHHBIMU MMEIOT MECTO C80ilcmaa, To-
IOOHBIE TeM, KOTOPhIe CIpPaBEeJINBLI 1 IJIs YPaBHEHUI:

, 1) eciiu B 11000M YaCTM HEPaBEHCTBA PACKPBITH CKOOKH
MJIM IPUBECTH IOJO00HBIE cjaraemMble, TO IIOJYyYUM Hepa-
BE€HCTBO, PABHOCUJIbHOE JAHHOMY;

2) ecti B HEPAaBEHCTBE IEPEHECTH cjIaraeMoe M3 OJHOH ero
YacTH B JAPYTyl0, U3MEHHB €ro 3HAK HA IIPOTHBOIIOJIOKHBIM,
TO MOJYyYMM HEPABEHCTBO, PABHOCWJILHOE TAHHOMY;

3) ecau 00e YACTH HEpPaBEHCTBA YMHOKHTh MJH pasie-
JUTHh HA OMHO U TO Ke TMOJIOKMTEIbHOE YHCIO0, TO IOJYy-
YHM HEPABEHCTBO, PABHOCUJIbHOE JAHHOMY; €CIH Ke 00e
YacTH HEPaBEHCTBA YMHOKUTH WM PA3NEeIUTh HA OXHO H
TO K€ OTPHIATEIbHOE UYNCJI0, UBMEHHUB IIPU 3TOM 3HAK He-
paBeHCTBA Ha IMPOTHBOIOJOKHBIN, TO MOJYyYMM HepaBeH-
CTBO, PAaBHOCHJILHOE JaHHOMY.
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Yro6bI penuTh ypaBHEHNE, MBI IPUBOJNM €r0 K PABHOCUJIBLHO-
My eMy, HO 0oJjiee IIPOCTOMY YPaBHEHNIO. AHAJIOTUYHO, I0JIb3YSICh
CBOIICTBAMU HEPaBEHCTB, MOJKHO peIllaTh X HEePaBEHCTBA, IIPUBO-
IA UX K 0oJiee IPOCTHIM HEePaBEHCTBAM, UM PABHOCHUJIbHBIM.
x+2 x+6 x
- - >

3 6

Pemenune. YMHOXXKUM 00e yacTu HepaBeHCTBA HA HAUMEHb-
minii o0IMUuil 3HaMeHaTeJdb Apobeill — umcao 6, Jajee YIPOCTHUM
€ro JIeBYIO YacCTh U IIepeHeceM cjaraeMsule ¢ IIepPeMeHHOM B JIEBYIO
YacTh HEepPaBeHCTBA, a 0e3 IepeMeHHOIl — B IIPaByIo.

6(x +2) 6(x + 6) S 6 x

2 3 6

3(x + 2) — 2(x + 6) > x;

3x +6 —2x —12 > x;

3x —2x —x 212 — 6;

0x > 6.

ITonyunin HepaBeHCTBO, PABHOCHILHOE HcxogHomy. OHO He mMe-
€T pellIeHNii, TaK KaK IPHU J000M 3HAUCHUHN X JeBasd YacTh HEPABEH-
cTBa OyJeT paBHAa HYJII0, a HepaBeHCcTBO 0 = 6 ABIsAETCA HEBEPHBIM.

IIpumep 2. Pemuts HepaBeHCTBO

OrBerT. Pemenuii Her.

Ilpumep 3. Pemuts HepaseHcTBo (x + 8)2 — x2 < 6x + 10.

Pemenue. PacKpoelB CKOOKM, ITOJIYUMIM:

x2 4+ 6x+9—x2<6x+10.

Pemrasa panee, umeem: 6x — 6x < 10 — 9; To ecTp Ox < 1.

ITocmenHee HepaBEeHCTBO PABHOCUMJILHO MCXOAHOMY UM SBJISAETCS
BEPHBIM IIPU JI000M 3HAUEHUU X, TAK KaK IPU JOO0M 3HAUEHUU X
ero JeBas 4dacTh OyJeT paBHa HYyJ0, a HepaBeHcTBo 0 < 1 aBis-
ercsa BepHBIM. Takum o6GpasoM, pellleHMeM HepaBeHCTBa OyIeT
J1000€e YKCJI0, a 3HAYUT, MHOMKECTBOM pPeIleHull sIBJIseTcA IIpo-
MEeXYTOK (—00; +00),

OrBerT. (—00; +00),

W3 npumepos 2 1 3 MOKHO cIejlaTh BBIBOI, UTO

ﬂ\ HepaserncrBa Buga Ox > b, Ox > b, Ox < b, Ox < b WM
4 He MMeIOT PelIeHMil, MM X PelleHne — J000e YHcIiIo.

IIpumep 4. [Iynd KayKAOTO 3HAYEHUSA M PEIIUTHL HEPABEHCTBO
mx — m?2 < x — 1, roe x — IepeMeHHAas.

Pemenue. YToObl TpUBECTH HEPABEHCTBO K JIMHEMHOMY, TIe-
peHeceM cJjaraeMmble, cofepsKalljue IlepeMeHHYIO, B JIeBYI0 4acTh
HepaBeHCTBAa, OCTaJIbHbIe — B IIPaBYIO YacCTh:
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mx —x <m?—1;

(m—-1x<m?-1.

3HaueHUe BBIpaKeHUsI m — 1 IJIg pasHBIX 3HAUEHUI M MOMKeT
OBITH IOJIOMKUTEJbHBIM, OTPUIIATEIBLHLIM WJIN HYJEBBIM, II0O9TOMY
PaccMOTPUM OTAENbHO KAaKABIN M3 9TUX CJIyYaeB:

I)m-—-1>0; 2ym—-1=0; 3)m-1<0.
1) Ecimu m — 1 > 0, 7. e. m > 1, TO, pa3ziesiuB JIEBYIO U IIPABYIO
YacTH HEPaBEHCTBA Ha IIOJIOXKUTEJIBHOE YUCJaIo m — 1, mosydmm:

m2 -1
X < —
m-1
‘< (m—l)(m+1);
m-1
x<m-+1.

2) Eciru m — 1 =0, 1. e. m = 1, mosyuyuM He mMelOIllee perlie-
Hui HepaBeucTBo 0 - x < 0.

3)Ecimum —1<0, 1.e. m <1, To, pa3mesuB JEeBYIO U IIPABYIO
YyacTy HEpPaBeHCTBAa HaA OTPUIlATEJbHOE UMCJ0 m — 1 U u3MeHUuB
3HAK HEPABEHCTBA HA MPOTHBOIOJJOMKHBIN, IIOJYyUNM:

m2 -1
x> —;
m-1
x>m+ 1.

OrBer. Ectu m <1, T0 x > m + 1; eciu m = 1, To pemieHuit
HeT; ecau m > 1, Tox <m + 1.

)\ 1. Kakmne HepaBeHCTBA HA3LIBAIOT JINHEHHBIMU HEPABEH-
CTBAMH C OJHOI IIepeMeHHOI?

2. IlpuBeguTe IpUMEPLI TAKNX HEPABEHCTB.

3. Kakme HepaBeHCTBa HA3BIBAIOT PABHOCUIBHBIMM?

4. ChopmyaupyiiTe CBOMCTBA HEPABEHCTB, WCIIOJIb3yeMbIe
IUIS PEIlleHNs HePABEHCTB.

5. UTo MOXHO CKasaTh O pPEIIeHWAX HEePABEHCTB BHUIA
O0x > b; 0x 2 b; 0x < b; 0x < b?

O

iﬁ Ha4YaQAbHbIM YPOBEHb
175. (Yemnuo). Kakue u3 HepaBeHCTB ABJIAIOTCS JUHEHHBIMU:

1)%x>—5; 2)2x2-3>0; 3)-3x<6; 4)L<3
X

176. (Yemno). PaBHOCMJIBHEL JIU HepaBeHCTBA:
D2x-7>4ul2x>4+ 7, 2)3x>9mux < 3?
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177. PaBHOCUJIBHBI JIM HepPaBEHCTBA:
D3x+2>5u3x>5+ 2; 2) 5x <10 m x < 2?

B Creanuit yposetis -

178. PeriinTe HepaBeHCTBO WM M300pa3uTe MHOKECTBO €ro pelle-
HUHA Ha KOOPAMHATHOM IPAMOM:

Dx+723; 2) x — 5 < 2;
3)x+9<-17; 4) x — 7 > -8.
179. Pemnre HepaBeHCTBO U M300pas3suTe MHOYKECTBO €ro pelie-
HUU Ha KOOPAWHATHOU HPSIMOI:
1)x -5 <6; 2) x +7>-9;
Nx-T7T21 4) x + 7 < -5,
180. Haiigure Bce pelreHuns HepPaBEHCTBA:
1) 4x > 8; 2) 8x < 72; 3) —9x > —63; 4) —x < 5;
5) 5x =2 11; 6) 6x < 1,2; 7) —18x > -27; 8)-3x <0
181. PemunTe HepaBeHCTBO:
1) 6x > 12; 2) Tx < 42; 3) —x > —8; 4) —12x < 24;
5) Tx < 13; 6)4x > 1,6; 7)) 12x < -18; 8) —-9x = 0.

182. PemuTte HepaBeHCTBO:

1)1x>—2; 2)Ex<10;
3 9
3)—lx<—6; 4) —§x>—21.
4 7
183. Haiigure Bce pellleHus HepaBeHCTBA:
1) 1x < -38; 2) Ex > 18;
6 3
3) —§x < -12; 4) —zx > 42.
8 6

184. PeruTe HepaBeHCTBO M YKAKUTE TPU JIOOBIX YKCJIa, SABJSIIO-
IIUXCS €70 PEUIeHUIAMU:

1) 3x < 12; 2) 2x = 0;
3) —5x > —35; 4) 4x < —13.
185. Haiigure MHOXECTBO peIIeHUil HepaBeHCTBAa:
1) 0,2x > 8; 2) -0,7x < 1,4;
3) 10x < —1; 4) —8x > 0.
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186. HaiiguTe MHOKECTBO peIIeHUI HepaBeHCTBAa:
1) 0,3x > 15; 2) -0,2x < 1,8;
3) 100x > —-2; 4) —5x < 0.
187. PaBHOCUJILHELI JIU HepaBEeHCTBA:
1) 2x > 8 u —x < —2; 2)3x<6umx+1<3?

188. PaBHOCUJIBHEI JIM HEPABEHCTBA:
DS5x<b5u-—x=>-1; 2)2x>8umx—1<5?

189. Ilpu Kaxux 3HaUeHUAX X QYHKIUA Yy = —4X IPpUHUMAET 3HA-
YeHUA:
1) 6onbIe uem —8; 2) meHbIte yem 12?

190. Pernnre HEpaBEeHCTBO:
11+2x>7T; 2) 3 — bx < 2; 3) 3x + 8 < 0;
4)9-12x>0; 5)6+x<3—-2x; 6)4x + 19 < bx — 2.
191. HaiiguTe MHOKECTBO PeIIeHUI HepaBeHCTBA:
1)1 +6x<7T; 2) 6x +1 > -3; 3) 3 - 2x = 0;
4) 6 — 15x < 0y 54+x>1-2x; 6)4x + 7< 6x + 1.
192. IIpu Kakux 3HAYEHUAX X QYHKIUA Yy = 2X — 3 IPUHUMAET
OTpUIATEIbHbIE 3HAUEHUS?

193. Ilpn kakux 3HAUYEHUAX X QYHKIUA Yy = 5 — 2xX IPUHUMAET
MMOJIOXKUTENbHBIE 3SHAUCHU?

194. HaiiguTe MHOXKECTBO PeIlleHnii HepaBeHCTBA:

1)4 — x> 3(2 + x); 2) 3(1 — x) > 2(2x — 2);

3)2(8+x)+ (4 — x) < 0; 4) —(2 - 3x) + 4(x + 6) < 1.
195. Perinre HepaBeHCTBO:

1)4(1 + x) < x — 2 2)2+x >26(2x - 1);

3) —(2x + 1) > 3(x + 2); 4) 5(x + 8) +4(1 — x) < 0.

196. HaiiguTe o0aacTh onpeneaeHnsa QYHKIINN:

1
Dy =+Jx + 2; 2)y =

]

197. Hatigure obaacTb onpeeneHud QyHKIINN:

— 1
Dy =~vx-1; z)y:\/m

198. Pernnre HEpaBeHCTBO:

3 _1<o; 2) 2% | x> 16.
4 3
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E AOCTATOYHbIM YPOBEHb |

199. Ilpu KaKuMx 3HAYEHUAX @ HEPABEHCTBO ax < 4 MMeeT TO Ke
MHOJKECTBO peIlleHnii, YTO U HepPaBeHCTBO:

1)x<é; 2)x>é?
a a

200. ITpu xKakux 3HaUYeHUAX b HepaBEHCTBO bx > 7 WMeeT TO Ke
MHOMECTBO peHleHI/Iﬁ, YTO 1 HEPaBEHCTBO:

1)x>z; 2)x<z?
b b

201. CocTraBbTEe TaKoe HEpaBeHCTBO BHUIa ax > b, UTOOBI MHOKe-
CTBOM €0 PeIIeHuil ObLI IPOMEKYTOK:

1) (3; +0); 2) (=005 1).
202. Haiimure Bce HaTypaJabHBIE PEIlleHUs HepaBeHCTBA:

1) x(x +2) — x2>4x — T; 2) (x + 5)(x — 5) < x2 — bx.

203. Haiinure Bce HaTypaJbHbIEe PeIlleHNs HepaBeHCTBA:
1) (x+1)2—-x22>6x—-09;
2) (x — 1)(x+ 2) <x2—-3x + 11.

204. Haiigure HauMeHbIIIee IIeJIOe pPellleHre HepaBeHCTBa:

1)x+3_£<0; 2)x+1_1—5x>
4 3 2 5
205. Haiinure HamboJIbIlIee IIeJIoe pellleHre HepaBeHCTBA:
1)x+2_£>0; 2)x—1_1—4x<
7 5 3 2
206. HaiimnTe MHOYKECTBO peIlleHNII HepaBeHCTBa:
1) 2(3x + 1) — 8x > 3x; 2)x+§>37x+2;

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

207. PeminuTe HepaBeHCTBO:

1) 3(2x + 1) — 6x = 5; 2)4(x + 1) — 3x > —(2 — x);
3)x—§<2?x—1; 4) 6(x + 1) — 3(x + 2) < 3x.

208. [IauHa OgHOM M3 CTOPOH HMPAMOYroJibHUKaA paBHa 8 cm. Ka-
KOBa MOJKHA OBITH JJIMHA BTOPOI €ro CTOPOHBI, UTOOBI IIJIO-
mafb IPAMOYTOJbHUKA ObLIa MeHbIIe 96 cMm2?
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p— -
'J BblCOKMIM YPOBEHb

209. IIpu Kakux 3HAUYEHUSIX @ KOPEHb YPABHEHUSI:

1) 4x — 7 = a ABIAETCA YUCJIOM MOJIOKUTEIbHBIM;
2) 5 + 2x = 3 — a ABIAAETCA YUCJIOM OTPHUIIATEIbHBIM ?

210. CyirecTByeT Ju Takoe 3HaUYeHUWE @, IIPU KOTOPOM:
1) HepaBeHCTBO ax > 2 He MMeEET PeIleHui;
2) pemrenueM HepaBeHCTBa (a — 3)x < 7 OyzeT Jir060e YKUCIO?
B cryuyae mosoKUTENIHLHOTO OTBETA YKAKUTE 9TO 3HAUEHUE .

211. Ilpu Kaxux 3HaUueHUSAX b ypaBHEHUE:
1) x2 + 6x — 2b = 0 He UMeeT KOpHeii;
2) bx2 — 4x — 1 = 0 uMeeT IBa PA3IUYHBLIX KOPHA?

212. TIpu KaKuxX 3HAUYEHUAX 4 yPaBHEHUeE:

1) x2 + 8x — 4a = 0 uMeeT ABa PA3JIMYHLIX KOPHS;
2) ax?2 — 6x + 1 = 0 He uMeeT KopHeii?

213. [oa Bcex 3HAUEHUI @ PEIINUTe HEPaBEHCTBO:
1) ax > 3; 2) ax > 0; 3) ax < 0; 4) —ax < 5.

214. OrHollleHMe OBYX HATypaJdbHBIX UMCeJa paBHO 2 : 5, a ux
cymMma menbIrne uucyaa 171. Kakoe Hambosnbllee 3HaUeHWE MO-
JKeT IPUHUMATL MeHbIlee U3 9TUX YUCEeJ?

215. OrHolreHre ABYX HATYpPaJbHBIX UYMCeJ paBHO 3 : 2, a UX
cymma 6oJablire unciaa 83. Kakoe HauMeHbIIlee 3HAUEHE MOMKET
MIPUHUMATEL 00JIbIIIee U3 9TUX UUCEJ?

ﬁ& YNPaXXHEHUS AA MOBTOPEHMS
- =~

@ 216. HaiinuTe 3sHaueHNEe BBIPAYKEHUA:
1) V2(J50 — V/8);  2)V52 - 245 3) (V10 — VT)(W10 + V7).

217. PemiuTe cucreMy ypaBHEHUIA:

1) x+y =28, 2) 3y —x =1,
2x —y = 1; 2x + 5y = 20.

iE 218. Typuct mpomabll 5 KM HA MOTOPHOH JIOAKE BBEPX IIO
peKe u BepHYJICA Ha3aj Ha miaoTy. Halifure CKOPOCTh TeUEHUA,
ecJIM Ha ILUIOTY TYPUCT ABUTAJICS Ha 2 U MOJIbIllEe, YeM Ha JIOTKE,
a coOCTBeHHAsA CKOPOCTH JIOAKU paBHa 12 Km/4.
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219. JokakuTe, YTO 3HAUEHUE BBHIPAKEHUA

( 1 N 1 j . 2 _a

a? -4a+4 a2-4) @-22 a+2
He 3aBUCHUT OT 3HAUEHUs IIePEeMeHHOI.

l’ﬂ 220. ITocTpoiiTe rpadux QPyHKIIUU

8, ecim x < 1,

8
y=<—,ecmu 1 < x < 4,
x

x — 2, eciu x > 4.

MaTtemaTtMka BOKpYr HAC

A

=

221. CeMmbsa M3 UeThIPEX UeEJIOBEK ILIaHHPYyeT IoexaTh u3 Kuesa
Bo JIbBOB uJM Ha Ioe3ne, MK Ha CBOeM aBToMoOuie. Buier Ha
moes3n Ha ogHOro uesioBexka ctouT 240 rpH. ABTOMOOMJB pac-
xoayeT 8 guTpoB OensuHa Ha 100 KMIOMETPOB IIYTHU, PACCTOS-
HUe IO IITocce MeKIy ropomamu paBHo 540 KM, a meHa OeH3MHA
cocTaBiysgeT 22 TPH 3a JUTP. Bo CKOJBKO 000iigeTcAd ceMbe ca-
MBIH JeIleBbIf BAPUAHT TAKOTO IIyTeIIecTBUS?

g\ PeLunte 1 MOArOTOBLTECH K M3YHEHUIO HOBOTO MATEPUAAC

222, Haiigure nepeceueHre IPOMEKYTKOB!:
1) (205 5] u [3; +0); 2) (—o0; 3] u [5; +0);
3) (=003 3) m (=% 5; 4) [3; +0) u (5; +0).

223. YraxuTe TpU 3HAUCHUA X, SBJIAIONINECT PEIIeHUIMU KaK-
JIOTO M3 ABYX HEPaBEHCTB OSHOBPEMEHHO:

1)x<2wux=>2-3; 2)x>-b5ux>T,;
x<0umx>-T; ) x<2ux<A4.
@ MHTepeCHble 30AQ4YKHN AAl HEAEHUBbIX ﬁ

224. B yemmmoHaTe mo 6acKeT0OJSy TIPUHAMM ydacTume 6 KOMaH,
KasKIasi 13 KOTOPEIX IpoBeja mo 4 BCTpeul ¢ KayKI0H 13 OCTAJb-
HBIX KOMaHI-ydacTHuIl. Huubux B 0ackerbose He ObiBaeT. Ms-
BECTHO, UTO IATh KOMAHJ BBINIpaau cooTBercTBeHHO 80 %,
60 %, 55 %, 40 % u 35 % wu3 o0IIero KoJMYeCTBA IIPOBEIEH-
HBIX MU BcTpedu. Kakoe MecTo 3amsAia Iectasd KOMaHIa W Ka-
KOI y Hee IIPOIEHT 1oben?
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ﬁ CHCTEMBI JJUHEHHBIX HEPABEHCTB
° C O/HO¥ IEPEMEHHOI, X PEINEHHE

Paccmorpum 3amauy. Beaocumenuct 3a 2 U mmpeojoJieBaeT pac-
cTrosgHMue, OoJbiee ueM 24 KM, a 3a 3 4 — pacCTOAHMNE, MEHbIIIee
yeMm 39 KM. HafiTu CKOPOCTEL BeJIOCHUIIEINCTA.

Permtum ee. IlycTh CKOPOCTL BeJIOCUIEINCTA paBHA X KM/d,
TOrZa 3a 2 U OH IpeojojeBaeT 2xX KM, a 3a 3 ¥ — 3x kM. Ilo ycio-
BUIO 3amauu 2x > 24 u 3x < 39.

Hawm my)xXHO HaliTu Takve 3HAUEHUS X, IPU KOTOPBIX BEPHBIM
OymeT KaK HepaBeHCTBO 2x > 24, TaK u HepaBeHCTBO 3x < 39, To
€CTh HYXHO HaWTH oO0I[He pellleHus o00ouX HepaBeHCTB. B Takom
cayuae o0beIUHSAIOT HePABEHCTBA B CUCTEMY M I'OBOPSAT, UTO HYXK-
HO pewumbs cucmemy HepageHcmas:

2x > 24,
3x < 39.
Tax kak ob6a HepaBeHCTBa — JIMHEIHBIE, TO MOJYUUM CUCMeEMY

JUHEUHbLX HepaBeHCcma ¢ 00HOll nepemMeHnHoll.
PemuB Kaykmoe n3 HepaBeHCTB CUCTEMBI, UMEEM CUCTEMY:

x > 12,
x < 13.
3HAUUT, B3HAUEHWE X [JOJYKHO YAOBJIETBOPATH YCJIOBUIO:
12 < x < 13.
CiiemoBaTesibHO, CKOPOCTH BeJocHUIeAncTa Gosbiiie ueM 12 KM/,
HO MeHbIle ueM 13 KM/4.
Yuciao 12,6 yooBiIeTBOPSET KaXKAOMY 13 HEPABEHCTB CHCTEMbI
2x > 24,
3x < 39.

W peilicTBuTEIBEHO, KaXK/I0€ U3 YMCIOBLIX HepaBeHCTB 2 - 12,6 > 24
u3- 12,6 < 39 aBasgercsa BepHBIM. B TaKOM ciiydyae TOBOPAT, UTO
ypcygo 12,6 — pellreHne HaHHOI CHCTEMbl HEPABEHCTB.

, Pewenuem cucmemv. Hepagencmeé ¢ 00HOU NepemMeHHOU
4 Ha3bIBAIOT 3Ha4YeHHe IIepeMeHHOI, IPU KOTOPOM BEePHBIM
SBIIAETCA KaKJgoe U3 HepaBeHCTB CHCTEMBI.

u u MY — O3HAY Hau
. Pewwumds cucme O3HavYaem HaAlmu éce ee peuleHus
4 unu doxkazamv, imo peuleHul Hem.
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ITpu pelenuu cucTeMbl HEPABEHCTB IIeJeCO00pPasHO Ipuaep-
"KUBATHCA CJHEAYIOIIEH IIOCJIeq0BaATEJIbHOCTH NeHCTBUI:

ﬂ“ 1) penruTh KakI0€ U3 HEPABEHCTB CUCTEMABI;

4 2) OTMETHTh MHOJKECTBO DPeIIeHWH KakIoro H3 Hepa-
BEHCTB HA KOOPAMHATHOM IIPSIMOM;
3) HaAliTH mepeceyeHNEe HTHX MHOKECTB, KOTOpPoe H OyImer
MHOSKECTBOM PEeIIeHUI CHCTeMBbI;
4) 3anmcaTh OTBET.

IIpumep 1. PemuTs cucTeMy HepaBEHCTB:
3x + 2 < 11,
4x - 5 < -1.
Pemenue. Ilocremenno 3saMeHAA KayKJoe M3 HEPABEHCTB
CHCTEMBI eMy PaBHOCHJIBHBIM, HO 00Jiee IIPOCTHIM, MOJYUNM:
3x + 2 < 11, 3x < 9, x < 3,
4x — 5 < —1; 4x < 4; x < 1.
OrMeTM Ha KOOPAWHATHOHN NMPAMOIN MHOMKECTBO UMCEJ, YIOBJIET-
BOPSAIOIIMX HEPABEHCTBY X < 3, U MHOXKECTBO UICEJI, VIOBJIETBOPSIIO-

mux HepaBeHCTBY X < 1 (pmc. 26). MHOKeCTBOM PeIIeHU CHCTEeMbI
SIBJISIETCS TIEpeceUeHre STUX MHOMKECTB, TO €CTh IIPOMEXKYTOK (—o°; 1].

% e >

N
1 3

Puc. 26

OrBerT. (—90; 1].
Orser B npuMepe 1 MOKHO 3anmcaTh U Tak: X < 1.

IIpumep 2. HaiiTu Bce IieJsible peIlleHUsl CUCTEMbI HEPaBEeHCTB:
(x +1)2 — x(x + 4) > 5,

A
2 3
Pemenue. Halizem cHauajia Bce pelleHnss CUCTEMbI:
x2 +2x+1-x2 —4x > 5, —2x > 4, x < -2,
3x + 2x > —-30; 5x > —-30; x > —6.
Z 77
N S\\N\\y
-6 -2
Puc. 27

50



HepaBeHcTBa

OueBUAHO, PEIIEHNEM CHUCTEMBI SIBJIAETCSA IPOMEKYTOK (—6; —2).

Temepp HalimeM Bce IleJble UNCTIa, TPUHALJJENKAIINE DTOMY
opoMe:KyTKY: —5; —4; —3. Takum o0pas3oM, IeJLIMU PeIleHUuAMHI
CHUCTEMBI ABJISAIOTCA yncia —b; —4; —3.

OrBerT. —5; —4; —3.

IIpumep 3. Pemurs cucreMy HEpaBEHCTB:
0,2x -5 > 0,
0,3x — 6 < 0.

Pemeunue. Umeem:
0,2x -5 > 0, 0,2x > 5, x = 25,
0,3x — 6 < 0; 0,3x < 6; x < 20.
OTMeTHUB MOJIyUeHHBIE PeIlleHWs HepaBeHCTB CHUCTEMBI Ha KO-
opauHaTHOI mpsaMoi (puc. 28), BUAMM, UTO OOIHMX TOUEK Yy HUX

HEeT, a 3HAYHUT, IIepeceueHreM IIPOMEKYTKOB SABJSAETCA IIyCTOe
MHOKecTBO. CienoBaTeIbHO, CHCTEMA PEIlleHnil He nuMeerT.

6 0\\ >

20 25
Puc. 28

Y,

OrsBerT. Pemmenuii uer.

IIpumep 4. Pemursh HepaBeHCTBO 5 < 2x — 7 < 9.

Pemenue. Ilepenumniem ganHOe IBOMHOE HEPABEHCTBO B BHUIE
CHCTEeMBI HEPaBEHCTB:

2x — 7 > 5,
2x -7 < 9.
2x > 12, x > 6,
2x < 16; x < 8.
Taxum obpasom, 6 < x < 8, To ecThb X € (6; 8].
OrBer. (6; 8].
Perrenve MOXKHO 3amucaTh 1 TaK:
5<2x-7<9 |+7
12 < 2x < 16 : 2
6 < x < 8.

A oTBeT MOKHO TaK:Ke IIPeNCTaBUTh B Bume: 6 < x < 8.

Pemmm aTy cuctemy:




. MABA 1

{ ? 1. IlpuBeguTe HIpUMEP CUCTEMBI JUHEHMHBIX HEPABEHCTB
C OOHOI IIepeMeHHOM.

2. Uro Ha3hIBAIOT pelIeHNeM CUCTEeMBI HEPABEHCTB C OJHOM
mepeMeHHOoH ?

3. Uro o3HauaeT pPemnuTh CUCTEMY HEPABEHCTB C OJHON IIe-
peMeHHO0H?

O

iﬁ HOYOAbHbIM YDOBEHb B |

225. (Yemuo). fABnsarorca jau umcaa —2; —1; 0; 1; 2 pelmeHusaMu
CHCTEeMbI HePABEHCTB:

x < 2, x < 3, x =2 -2, x <1,
1) 2) 3) 4)
x < 0; x = -1 x > 0; x > 8?
226. (Ycmmno). fABnsercsa au uuciyio 2 pelieHrueM CHUCTEeMBbI:

{Zx > 3, {x > 2, {x <0, {x > -9,
1) 2) 3) 4)

x < 4 3x < 1; 3x = 0; 5x < 117

227. fABnsercs au ymcao —1 pelreHreM CHCTEMBbI:
x > 0, x < 0, x =2 -1, x < -1,
1) 2) 3) 4)
x < 2 x > -2 x < 3; x > 3?7
B Creanuit yposetis -

228. Permiure cucteMy HEPaBEHCTB:

x > 4, x > 4, x < 4, x < 4,
1) 2) 3) 4)
x > 8; x < 8; x < 8 x > 8.
229. PemiuTe cucTeMy HEpPaBEHCTB:
x > 3, x > 3, x < 3, x < 3,
1) 2) 3) 4)
x > b x < 5 x < b x > b.
230. HaiimnTe MHOKECTBO PeIlleHUI CHUCTEeMbl HEPABEHCTB:
3x > 6, 3x < 21,
1) 2)
—4x > —-12; -3x =2 -6
1
0,2x > 1, 25 <%
) 0,5x < 1; 4 1
’ ’ gx < b,
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231. PemiuTe cucteMy HepaBeHCTB:

bx < 15, 5x < b,
1) 2)
—4x < 8; —Tx > —-28;
1
—x <
0,1x > 3, xs2
3) < 4)
0,2x X 5, Zx < 5.
8
232. HaiinyuTe MHOYKECTBO PEILeHUI CHUCTEeMbl HEPABEHCTB:
x—-3>1, x -7 < =2, x+2 < -1,
1) 2) 3
x — 6 < 3; x—2>8; 2x = -14.

233. PemuTe cucTeMy HEPaBEHCTB U YKaKUTE ABa YMCJA, ABJIAIO-
IIuecsa ee PeIleHuAMU:

)3x+1>5x, 2) L,ox +1 > 3x — 2,
5,2 — 2x < 0,6x; x—2< 4 - 2x;
9-x < 6x + 2,

3)

x +8 < 11.

234. PeminTe cuCTeMY HEPABEHCTB U YKAMKUTE JBA UYMCJIA, IBJISIIO-
IIecs ee pelleHuAMu:

1) x + 4 > 3x, )6x—1<7x+2,
1,4 - 0,2x > 0,5x; x+1,8 > 2;
{1,5x -1> 6,5x — 2,

x+6>2-3x.

235. Pemiure nBoiiHOE HEpPaBEHCTBO:

1)3 < 8x < 9; 2)—1<§<4;

3)0 < x-1< 5 4)11 < x + 7 < 13.
236. PemiuTe nBOiiHOE HEepPaBEHCTBO:

1)2 < 2x < 10; 2)—2<§<1;

3)10 < x -5 < 12 4)7 < x+1 < 8.

237. HaiinuTe Bce Iejble pellleHUsa BOMHOTO HepaBeHCTBA:
1) -2 < 2x < 4 2)1,3 < x -2 < 2,7.
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iE AOCTATOYHBIM YPOBEHb -

238. PemiuTe cucteMy HEepPABEHCTB:
){2,6+x> 5(x +1) - 6, 2){1,2(3—x)—6> 0, 8x,
2(x - 0,4) — x < 3x — 0,5; —-2(1 - 4x) — x < 5x.
239. PemiuTe cuctemMy HEePaBEHCTB:
1){2(x+3)—4<x—8, 2){—(x—2)—3(x—1)<2x,
6x +1 > 3(x + 1); 12 - (x - 3) < bx + 5.

240. IIpu KaKuUX 3HAUYEHUAX X Kakaad ns @yHrnuii y =0,3x — 1,8
nuy=0,2x — 1,2 npuHUMaeT HeoTpUIATEeIbHbIe 3HAUECHUA?

241. HaiiguTe Bce Iiejible PEIeHUsS CHCTEMbl HEPABEHCTB:

X x+1
— > s
1)45 6
20x +1) + 5 > 3(x — 5) + 14;
X +3 g1,
2) 2

(x+1x -2 < x(x —3) +6.

242. Haiimure Bce IeJble PEIeHNsI CUCTeMbl HEPABEHCTB:

x _ x-3
_> N

1)72 3
3(x+1) -5 < 2(x - 3) + 4
3x -1 <x_2

2) 4

(x-2)x -5 2 x(x +1) - 29.

243. HaiinuTe HanMeHbIIIee 1[eJI0€ YHCJII0, SIBJISIOINEECs PelleHneM
CUCTEMBI:

52x - 1)+ 3 > 2(x - 1) + Tx,
6(1l-x)+2 > 3(x+1) - Tx;
3x + 2

2) 2
(x +5)(x-3) 2 x(x —1) - 21.

> 2(2x + 1),

244. HaiignTe HamboJbIllee I1eJI0€ YMCJIO, ABJIAIOINEeCs PellleHreM
CHUCTEMBI:
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5(1-x)+3 > 2(x + 1) — 2x;

5x +1
2) 3
(x + 2)(x —5) > x(x +1) - 10.

b {3(2x — 2+ T > 4(x - 1) - 18,

> 42x + 1),

245. Haiimute 006acTh JOIYCTUMBIX 3HAUEHUIT ITePEMEHHOI B BBI-
paKeHUM:

1
1)V2x + 7 + 1 - bx; 2)./0,3x - 6 + ———.
) J ) e

246. Haiigure o0sacTsb onpeneaeHns PYHKITHAM:
1)y = V10 — 2x + /3x + 18;

9y - —1 1 [3x+0,06.

2x - 0,8
247. Haiimure MHOYKECTBO peIlleHUi AJBONHOTO HepaBeHCTBA:
No<X_1<yg 2) -2 < -%X 13 <4
3 2
35 < 2X*1 4 4)0<1_32x<8.

248. PemuTe nBOHOE HEPABEHCTBO:
1)—1<§+1<0; 2)3<—§+1<7;

3x2—1<5; 4)2<1—5x

3)4 < < 9.

iz BbICOKMI YPOBEHb

249. PemiuTe cucTeMy HePaBEHCTB:
1){2(x—1)—3(x—2)+x< 0,
1,3x(x - 2) - 0,4 < x(1,3x — 3);
2,5x - 0,58 — x) - 1,6 < «x,
){x + 2,1 > 1,52x — 1) — 2x;

£+£+7>5_x
3){2—x>2x(x—3)—x(2x—5), 4 2 3 6
5—-10x < 3x(2x — 4) — x(6x — 2); x—%<§+4.
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250. PemiuTe cucteMy HepaBeHCTB:
4(x — 3) — (x + B) > 3(x - 2),
){Z(x + 3) — 5(x — 6) > 4(x — 2);
2) {G(x - 1) -3 < 2(8x — 4),
x(x —2) > (x + 3)(x — 3) — 11.
251. Haiigure 06iacTh OIpeAeJeHNsT (PYHKIIHN:

Dy =vx -3+ 1 + 1 ;

Ji—x x2-25
2y -Ex-8+—F . T
V1o - x  J0,2x - 1
252. Hatimure O3 nmepeMeHHOM B BRHIPAKEHUN:

Dvx -2 + ! + 1 H

J6 —x  x%2 - 16
2)VBx —6 + —> 4 a .
V8 -x J0,5x - 1,5

253. OgHa cTOpoHA TPeyroJbHHKA paBHa 4 cM, a BTopas — 5 CM.
Kakoit qjnubsl MOKeT ObITH TPEThsI CTOPOHA TPEYrOoJbHUKA IIPK
YCJIOBUM, UTO €ro mepuMeTp MeHbIe 15 cm?

254. Ilpu KaKux SHAUEHMAX a 00a KOPHA KBaJpaTHOTO ypaBHe-
Hua x2 — (a + 1)x — (a + 2a2) = 0 mensbine uucaa 1?

255. Tlpu Kakux sHaueHUSAX a 00a KOPHA KBaJpaTHOTO ypaBHe-
HUA x2 — (2a + Dx + (a?2 + a) = 0 6oubine ynucaa 3?

ﬁ YNPOXKHEHMI AAL MOBTOPEHMS
- -

m 256. NssectHO, uTO @ > b. CpaBHUTE:
a-2u b- 2 2) 2,1a u 2,1b;
3) —a u —b; 4) -8a u —8b.

257. HaiimuTe MHOYKECTBO PeIlleHNi HepaBeHCTBa:
1) -5x > 15; 2)7 — x <11 — 3x.

iE 258. Ioxaykure HepaBeHcTBO x2 — 8x + 19 > 0.
259. Hano: 10 < x < 20; 2 <y < 5. OueHuTe 3HAUEHNUE BBIPAYKEHUA:
1) 2x — y; 2) X,
y

—
lJ 260. IIpu KaKux 3HAYEHHAX m ypaBHeHHe mxZ + 4x — 8 = 0
He MMeeT pelleHuii?
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A

~ MaremaTtrka BOKPYr HAC

261. [ama m Marma BMecTe IIPOIAJILIBAIOT TPAAKY 3a 24 MUHYTHI,
a ogHa Mamra — 3a 40 MuHYT. 3a CKOJIBKO MUHYT IIPOMNAJILIBAET
rpaaky oxma Jlarma?

B UHTepecHbIe 30AQ4KM AAS HEAEHUBBIX ﬁ

262. (HayuornaavHasa oaumnuada CIIA, 1979 2.). Pemure ypas-
HeHHe X{ + x5 + X5 + ...+ x4y = 1599 B menbIX yHCIaX.

Homawnaa camocmoamenvnas paboma Ne 1

Kascdoe 3adanue umeem uemuipe sapuanma omeema (A-T),
cpedu KomopvLx MoabKo 00UH 8J5emcs NPasuibHuviM. Boibepume
NnpasuavbHbliL 6aPUAHM omaEema.

iﬁ 1. Kakoe u3 unces ABJIAeTCSA pellleHMeM HepaBeHCTBa 3x > 77
A. -2; B. 0; B. 5; T. 2.

2. YRaxXuTe IIPOMEKYTOK, N300parKeHHbIH Ha pucyHKe 29.
& 2 N A.[-1; 2]; B.[-1; 2);

-1 2 B. (-1; 2); T. (-1; 2].
Puc. 29
3. Kaxoe u3 HepaBeHCTB ABJISETCA JUHEHHBIM C OJHOU IIepeMeHHOMi?
1

A.3x2 > T; B.2+1>0; B. <3; TI.-3x > 8.

2 + 7

@ 4. V3BecTHO, UTO a > b. YKaKuTe BepHOEe HEPABEHCTBO.

A.%<§; B.a+3<b+3; B.-a>-b; T.-2a<-2b.

5. Pemure HepaBsencTBo —3x < —15.
A. [5; +o0);  B. (=905 5]; B. [-5; +00); . (=005 =5).
x-2<17,
2x > —4.
A. [-2; 3); B. [-2; 9); B. (—o0; —2]; I'. (9; +o0).

6. Pemure cucTemy HepaBeHCTB {

iE 7. VKa)KuTe BBIpaKeHUe, MPUHUMAIOIee II0JOKUTEeNIbHEIe
3HAUEHUS IPU JIOO0M 3HAUCHUU X.

A. —x2 B. x2; B. x2 + 2; I. (x + 2)2
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8. UsBecTHO, uTOo 2 < a < 5 u 1l < b < 3. Oenure 3HaueHUEe BbI-
pasxkenus 4a — b.

A.5<4a - b <19; B.7<4a -b<17;
B.-1<4a - b < 4; T'.9<4a+ b < 23.

9. YkaKuTe 4mcyo, He MpUHAIIeKallee IIPOMeXKYTKY [2,5; 3,6).

A T; B. J14; B. 21; T. J11.

2
— 30
lJ 10. OmenuTe 3HaUeHNe BBIPAMKEHUS ﬁ, ecanm 1 < x < 2.
- 2x
A.3l < 30 < 4E; b. 30 > 0;
3 5 - 2x 7 5 - 2x
B.15 < 30 < 30; I'. 10 < 30 < 30.
5 - 2x 5 - 2x
11. HaiiguTe oGyiacTh ompenaeieHusd QyHKIIUN
1 1
=Jx -2+ + .
y J8—-x x2-9
A. [2; 8); B. [2; 3) U (3; 8];
B. [2; 3) U (3; 8); I'. (2; 3) U (3; 8).

12. Ilpy kakux B3HAueHHAX c¢ ypaBHeHume 2x%2 +4x —c =0
He UMeeT PerreHuni?

A. Takux 3HaUeHUI c He CYIIECTBYET; B. ¢ <-2;
B. ¢ < -2; . ¢c>-2.

3ATAHUS 1JI IPOBEPKU 3HAHUM K § 1-7

iﬁ 1. SIBnaeTca u pelleHueM HepaBeHCTBa X + 2 > 7 4mco:

1) 6; 2) -2; 3) 0; 4) 10?
2. 3anuIinTe IPOMeKyTKHU, U300paskeHHbIle Ha pucyHkax 30—33:
$722 . Z 6 >
-1 7 -3

Puc. 30 Puc. 31
& > & © >

5 2 9

Puc. 32 Puc. 33
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3. Kakue us HEpPpaBEHCTB SABJIAIOTCA JUHENHBIMU C O,Z[HOfI HepeMeHHOfI:

1)-2x2 > 6; 2)-2x >6; 3)2+3<6; 4)%>6?
—4X

@ 4. NsBecTHO, uTO X > y. CpaBHHUTE:

Dx+2uy+2;, 2)2xu2y;, 3)—xu-y; 4)—4xu—4y.

5. Periure HepaBeHCTBO:
1) 2x > 8; 2)3x —4 > x + 8.

x+3 <5,

6. PemuTe cucTeMy HepaBeHCTB:
4x > —4.

E 7. Hamo: 5 <a <10 u 2 < b < 4. OueHuTe 3HaUEHNe BHIPAYKEHUA:
a
1) 3a - b; 2) —.
) ) b
8. lloxka)xuTe HepaBeHCTBO: a2 + 6a + 10 > 0.

iz 9. Haiigure obiacTsh onpeneaeHus QYyHKIIUN:

y=~x-1+ 1 1

+ .
JT-x  x%2 -4

IlonoanumenvHovle 3a0aHus

E 10. Hoxakure wuHepaBeHCTBO (a + 1)(b + 4)(a + b) > 16ab,
ecimag > 0, b = 0.

11. IIpm KakuX B3HAUeHUAX a ypaBHeHHe ax2 —2x —8 =0

He UMeeT KOpHeH?

Ynpasxicnenua onsa noémopenus 2naewt 1

K§1

@ 263. WsBecTHO, uTo m < n. MoKeT Ji1 pasHOCTL M — 1 ObITH PABHA:
1) 2,7; 2) m; 3) 0; 4) -3,8?

264. [ToxasKuTe HEPABEHCTBO:

1) 5(m — 3) > 5m — 16; 2) x(x +10) + 2 > 10x;
3)(@-T(a+10) < (a+4)a-1); 4)p(p-6)<(p-3%
5) (m — 2)2 > —4m; 6)p+1<@.
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iE 265. Kaxkue n3 HepaBeHCTB BEPHELI IIPU JIIOOOM 3HAUYECHUU a:
1) (2a + 3)(2a - 3) < 4a? + 2a;
2) (8a — 2)(8a + 2) < 49a2 + 0,6;
3) (8a — 1)2 > 3a(3a — 2);
4)7 > (3 - a)3 + a)?

266. [loraskurTe HEPABEHCTBO:

) (m + 1) > 4m; 2) (4b — 12 > —8b;
2

) P H-"m <1
2 m2 +1 2

267. CpaBHUTE YKCJIO M C HYJIeM, €CJIH:
1)2m < 3m; 2)m > bm; 3)-m < -3m; 4)-4m > -5m.

ij 268. [loxasKuTe HEPABEHCTBO:
H)m2 +n2 -2m—-4n+5 > 0; 2)2x2 — 10xy + 25y2 > 0.

269. CpaBHUTEe BBIpAKEHUA:
1) a® — b3 u ab(b — a), eciu a > b;

2)m2+n21/1%,ecm/1m+n=1.

270. Paccrosinmue Me:kIy TopoaoM u mepeBHed paBHo 20 kM. OqunH
U3 BEJIOCUIIEINCTOB C MIOCTOSAHHOIN CKOPOCTBIO IIPOeXajl U3 Jepes-
HU 0 TOPOJa M BepHYJICSA Hasald. BTopoil BeJocumeaucT exaJ 13
JepPeBHH J0 IOPOoJa CO CKOPOCThIO, Ha 1 KM/4 GOJIBbIIIEl CKOPOCTU
epBOTO, a BO3BpAIlajicsa Hasaj CO CKOPOCThIO, HA 1 KM/4 MeHb-
mreii ckopocTu ImepBoro. KTo m3 BeJIOCHIIEUCTOB IOTPATUI Ha
IOpPOry MeHbIIle BpeMeHu?

271. CpaBuuTe ILIOIIAAL KBaJpaTa, CTOPOHA KOTOPOTO paBHA
6 cM, ¢ ILTOMIA[bI0 ITPOM3BOJILHOTO IMPSAMOYTOJbLHUKA, MMEIO-
I1ero Takoi JKe IepuMeTp, UYTO U KBajpart.

K§2
iﬁ 272. B xaxux HepaBEeHCTBAX BEPHO IEepeHecJHr cjaraeMoe us
ONHOII YaCcTH B APYTYIO:
)m+2>5 2)p-7<2, 3)9>¢t-T7, 4)10 < a + 5,
m > 5+ 2; P <2+7; 9+ 7 >t 10 -5 < a?
@ 273. 3aMeHuTe 3BE3M0UYKY 3HAKOM > HJIN < TaK, UTOOBI yT-

BepXKIeHre OLIJI0 BEPHBIM:
ecoup >-—-2,70-2*%p; 2)ecau?2 <a,a<b,T02*b.
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HepaBeHcTBa

274. CpaBHUTe ynucia:
Dx+buy+decimx<y; 2)m—2up-— 2, eciu p > m;
3) —m u —n, eciu m > n; 4) 12a n 12b, eciu a > b;

5) -3k u —3p, eciu p < k; 6) % u %, ecimd 2 c.

@ 275. NsBecTHO, uTO a > b. PazMecTuTe M0 BO3PACTAHUIO UKCJIA
a+3; b—-—3; a+1; a; b—1; b.
276. UssecrtHo, uTO X > y > 0. CpaBHUTE:
1) 8x u 5y; 2) 3x u y; 3) 3x u —y; 4) —5x u —2y.
277. Ouenure 3HaUYeHUE BhIpAMEHUs, ecan 1,7 < \/5 < 1,8:

1) -24/3; 2)3+43;  3)4 - 53; 4)?—%.

278. UsBecTHO, uTO @ > 5. CpaBHUTE C HyJIeM 3HAUCHIE BhIPAYKEHUSI:
1) 2a - 10; 2) 835 — Ta.

.‘A 279. OneHuTe 3HAYeHUe BLIpaXkeHUA |x|, ecou:
1) 3 <x<-1; 2) -7 <x<1.

K§3

m 280. BrlmosHUTE IOUYJIEHHOE CIOKEHE HEePABEHCTB:
Dx<3uy<-3; 2)a>5u b>"1.

281. BrImoJiHNTE MOUYJEHHOEe YMHOMKEHNEe HepPaBeHCTB:
1)ym>2un>1; 2)0<p<3uw0<gqg<b.

@ 282. Onenure 3sHaueHUEe BBIPKEHUA:
Dab+2,tnel <a<bu2 <b<T;
2) p?2 — 3, rme 2 < p < 4.

iE 283. BepHo 1 yTBepKIeHUE:

1) ecim x > 2, To x2 > 4; 2) ecaim x < 2, TO x2 < 4;
3)ecm/1x>2,'rol<l; 4) ecoim x < 2, Tol>l?
x 2 x 2

284. OuenuTe ILIOIALb KBagpaTa ¢ mepumerpom P cMm, ecau u3-
BeCTHO, uTo 36 < P < 40.

285. CpaBHUTE, €CJIM 9TO BO3MOMKHO:
1)3m +2nu 12, eciu m > 3, n > 2;
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. IMABA 1

2)b—-3au0,ecaua>8,b<6;
3)x—-3yul,ecmux<8,y<0;
4)p—4qu9,ecaup <8, q> 1.

TZ 286. Ouenure 3HaueHUEe BBIPAKEHUA:
1) a2 +2a+ 5, ecitu 0 <a < 1;
2) x2 —4x, ectu 1 < x < 2;

3)1+%, eciu 10 <a <20, 56<b<10;
a

4)L—7, ecim 1 <m<2, 0,3<n<020,5.
mn

287. CpaBHuTe X U Yy, ecau x > a® + b2, y < 2ab.

288. OmenuTe IIOMIALb IPIMOYTOJbLHUKA C HepUMETPOM P cM u
CTOPOHOM a cM, ecau 20 < P < 30, 5 <a < 6.

289. lorasxkuTe HEPABEHCTBO:

1)(x+2y)(i+lj > 4, tne x>0,y > 0;
2x y

2) [LZ + pnj[iz + mnj(% + pmj > 48, rme m > 0,
m p n

n>0,p>0.
K§4
iﬁ 290. Kaxue us uucen —2; —1; 0; 1; 2 ABnAIOTCA pelIeHUAMU
HepaBeHCTBA!
1) x <1; 2)x < 1 3) x> 1; Hx =217

@ 291. 3anuminTe TPU UYMUCIA, ABJISIOIINECS PEHIeHUAMUN KakK
HepaBeHCTBa X < 5, Tak WM HepaBeHCTBa x > 3.

292. Kakue us uncesa —1; 0; 3; 5; 7 yI0BIeTBOPAIOT HEPABEHCTBY:

1)l+x>2; 2)Jx + 2 < 3?
X

iE 293. HaiinuTe Bce HaTypaJbHbIE PEIIeHWA HEepaBEeHCTBA

1<£<5.

X

—
lJ 294, Kakue u3 pemenuii ypasHeHusa x5 + 2x2 — x — 2 =0
ABJIAIOTCSA pellleHUAMM HepaBeHcTBa X2 + 4x + 3 < 07?
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HepaBeHcTBa
K§5

iﬁ 295. 3amnuiiuTe TPU JOOBIX UMCJIa, MPUHALIEKAIITAX IIPOMe-
KYTKY:

1) (—4; 5); 2) [-2; T); 3) [3; +0);
4) (=03 7); 5) [1; 17]; 6) (—oo; —1);
) (45 9]; 8) (5; +0); 9) [-10; -9].

@ 296. HaiiguTe HamMeHbIlee UM HamOOJbIIIee IleJble YMCIIAa,
MPUHALIEKAIE IPOMEKYTKY:
1) (=7;8); 2)[-2;3,8); 3)(-0,2; 4];  4) (-2,99; 1,98).

2 1
E 297. 3anuinuTe TPU UYNCJIA U3 IPOMEKYTKA [—?; —?}

298. Mo:xHO U HaAWTM HAMMeEHbIllee U HAUOOJbIlee YuCJia, IIPU-
HaJIekalue mpomMexyTry [1,6; 1,8)?

—

W} 299. Haiigure mepeceuenme u o6 beINHEHTE MHOKECTB:

1) palnmoHAJBHBIX U AEeMCTBUTENbHBIX UKCEJ;
2) HATypaJbHBIX YHCEJ, KPATHBIX UYHCIy 3, U HATYpPaJbHBIX
YucesJ, KPaTHBIX yucay 9.

K§6
m 300. PemiuTe HepaBeHCTBO:
Dx-320 2)x+5<0; 3)x+2>0; 4)x-6<0.

@ 301. PemmuTe HEpaBEeHCTBO M YKaKUTe JIOOBIX OBa IEJBIX
Yymcia, ABJAIONINECs eT0 PeIleHusIMU:

1) —4x > 12; 2) 3x < 0; 3) -5x < -15; 4)2x > -T.
302. HaiinuTe MHOXXECTBO pPeIlIeHN HepaBeHCTBAa:
1)1 + 8x < 9; 2)4x — 7> 0; 3)2 +6x < 5+ Tx;

4)4x+7 2 6x+1; 5)3x > 5x+1; 6)4+11lx <5+ 12x.

303. PeminTe HepaBeHCTBO:

1y 2% g, 2% > o 3) 4% | o
5 7 3

1) 2% <o, 5 Et2 5y 6) 2% < 1.
8 20 2

304. IIpy KaKWxX 3HAUEHUAX X 3HAUeHWEe BBIpasKeHUA 2x + 3
MeHbIIIe COOTBETCTBYIOIIEr0 3HAUEeHUA BhIpaskeHus 4x — 77

¥

305. IIpu xKakuMx 3sHAUEHUAX Y cymMMa Japobeit u % 6osnirre 107
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. IMABA 1

iE 306. PeminTe HepaBeHCTBO:

1) 6x2 > 48 + 3x(2x + 4);

2) (x + 6)(3x — 8) > 20 + 3(x2 - 1);
x-2 x+1 < S5x

3)

4 3 12’
3x -1 x+1
4)x-1< + .
3 2
307. Haiigure HauMeHbIIIEe I[eJI0e 3HAUEHNe X, P KOTOPOM 3Ha-
bx — 7
yeHMNE ApPoouU MeHbIIle 3HAYEeHUA APo0u 3

308. Haiimure obsacTh ompeaeseHus QYHKIIUA:

Dy = Been-8 2y T2

309. [Iiuza ogHOM CTOPOHBI IPAMOYTOJIbHIKA paBHa 6 cm. Kakoii
IOJI’KHA OBITH JJIMHA APYTOM CTOPOHBI, UTOOBI IMEPUMETP IIPs-
MOyTroJibHUKA npesbimiaa 30 cm?

lj 310. IIpu KaKUX 3HAUEHUSX @ ypaBHEHUe:

1) ax? + 2(a + 1)x + (a + 3) = 0 He UMeeT KOpHeIi;

2)ax?2 — (2a + 1)x + (a + 2) = 0 uMeeT gBA PASINYHBEIX KOPHA?
311. PemnTe HepaBeHCTBO IJIsI KAXKAOr0 3HAUYCHUS (!

1)5 +ax > a - 3x; 2)3(a —x) <9 - ax;

3 (a+ Dx>a2-1; 4) (@ -4x < a-2

312. Cuooprcmenka mnpomssesia mmo mwuineHn 10 BoicTpenos. 3a
KasKIbII MeTKUI BBICTPEJ €l HaCUUTHIBAIOT 3 OUKa, a B ciIyuae
mpomaxa M3 pesyJbTara BbeIUHTAIOT 1 ouko. M3BecTHO, UTO
cIopTcMeHKa HaOpaJa Oosee 17 ouxkoB. Kakum MoxxeT OBITH
KOJINYECTBO €€ MEeTKUX BBICTPEJIOB?

K§7

2x > 4,
3x < 12
uymeso: 1) 3;  2) 2,7; 3) 1,7; 4) -1,8; 5)3,9; 6)4?

@ 314. HaiignTe MHOKECTBO PEIIeHUN CHUCTEMBLI HEPABEHCTB:

iﬁ 313. fIBsisercsa su pelleHHEM CHCTEMBI HEPABEHCTB {

1
x-3 >0, x-7<0, 4x > -4, g > b
) 2 3 4)
x+5 > 0; x+8>0; 2x < 6; 1
—x < 1.
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HepaBeHcTBa

315. Perrture cucTeMy HePABEHCTB U YKAXKUTE TPHU YUCJIA, SIBJISIO-
IMecs ee PeIleHUIMU:

2x — 1
<
3x +2 > x + 4, 9x+2 > x -1, 3 5,
D« 3)
— < -1 3x —1<1-2x; x
3 — < 1.
7
316. PeminTe nBOiiHOE HEpPaBEHCTBO:
1)4 < 8x < 24; 2)1 < f%-< 2
3)0,1 < x+1<1,1; 4)7,9 < x -2 < 8,1

iE 317. Haiimure HaTypaJbHbIE PeIleHns CUCTeMbl HEPABEHCTB:

2x+3>3x+4 x(x —1) > (x + 1)2,
1) 5 8 ’ 2)vx  «x 7
3 - 2x > 5(x — 5); 23

318. Ilpu KaKux 3HAUEHUSAX X:
1) sHaueHue AByUIEeHA 2X — 5 TPUHAIIECKUT TPOMEKYTKY [—4; 2);

2) 3HaueHUe Apoou d IPUHAAJIEKUT MpoMeKyTKY [0; 4]?

319. PermiuTe cucteMy HepaBeHCTB:

-9 < -x < -5,
1

4x -1 < 0, 2)
2 < 2x < 6 5 < zxé_

320. CyMmMa HATypaJbHOTO UMCJA C YABOEHHBLIM CJIEAVIOIIMM 3a
HUM 4ucJIoM 00Jblne ueM 57. CyMMa 3TOT0 JKe YKCJa ¢ YTPOEeH-
HBIM IIPeABIAYIIINM YMCJIOM MeHbIle ueM 74. Haiimure sTo Ha-
TypaJbHOE YMCJO.

321. HaiinuTe Bce pellleHUsI CHUCTEMbl HEPABEHCTB:

x> 1, 2x > 8, x-17>0,
1)x > 8§, 2)<3x < 36, 3)<—x > -8,
x < 11; -x < -5 2x - 15 =2 0.

E 322. Ilpu KakuxX 3HAUEHUAX G CHCTeMa UMeeT DelleHUs:
3x > 15, x+a =2 0,
1) 2

x < a 3x < -6?
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MABA 1
323. Pemiure cucteMy HepPaBEHCTB:

X > 2, x > 6’
1) 2)
x < a; x > a.
324. Haiigure 3HaueHus a, IpU KOTOPBIX OAWH U3 KOpHeil ypaBHe-
HEuA x2 + x + (a — a?) = 0 MeHbIIIe HYId, a Apyroil — 6oJsire 0,5.

325. Hatimure, mpu KaKUX 3HAUEHUAX 4 00a KOPHSA KBaJApaTHOTO
ypasHeHusa 6x2 + (5a + 2)x + (a2 + a) = 0 mpuHALIEXKAT IIPO-
mMexyTRy [—4; 0].

326. KomnuecTBO eOUHUI] HEKOTOPOTO ABY3HAYHOTO umcja Ha 1
0OJIBINIe KOJHMUYECTBa ero JecATKOoB. Haiigure sTo umcio, ecan
OHO GoJibIlie 45, HO MeHbIIIe 66.

duckanbHasg matemaTuka’

FocypapcTBeHHbIN GroakeT YKpauHbl — 3TO nnaH hopMmpoBaHus m
ncnonb3oBaHns MHAHCOBbLIX PECYPCOB Ans obecneveHus 3agay u yHk-
LA rocyaapcTea, KOTOpble OHO OCYLLECTBNSET 4epes opraHbl rocyaap-
CTBEHHON BMNacTh MU MECTHOro CaMOynpaBfieHUs B TeYeHue OOKEeTHOro
nepuoga. OCHOBHbIM UCTOYHMKOM (POPMUPOBaHWS rocbromxera, B YacT-
HOCTMW HanonHeHus ero AoxodHOU Yacmu, SIBNAKOTCS HAMNOrN.

Hamxoru — 310 00si3aTebHBIE TIJIATEKU, KOTOPble DU3UUECKUE
U IopUINYecKre JUIA JOJKHBI IEPEUNCIATh B rOCYIapCTBEHHBIH
6ro1:xeT. PasMep u CpOKM yILIATHI HAJIOTOB YCTAHABJIMBAIOTCA 3a-
KOHOJIaTeJIbHO W MEepUoAWYecKM IepecMaTpuBaioTcsa. Pasmep Ha-
JIOTOBBIX HAUWCJEHUI (CMmaska HAJ0za) MOMKET YCTaHABINBATHCS
Kak B IIPOIlEHTaX, TaKk U B abcoatoTHOH cymme. Haumbosiee Beco-
MBIMHU IJISA TOXOLHOM 4acTHu OIOAKeTa SBJSAIOTCI HaAJl02 Ha 006a8-
serunyto cmoumocmv (HIC) u edunstii coyuanvusiic 63noc (ECB).
HIC nmartur moxymnareas mo craBke 20 % OT CTOMMOCTU TOBa-
pa (ycayru), Ho yuer u mepeunciernue HJIIC B rocymapcTBeHHBIH
OIOIKeT OCYIIeCTBJAeT Ipoxasel (Hajsoroswlii arenrt). ECB Bau-
MaeTca ¢ paboromatesieii mo craBke 22 % oT douga 3apaboTHOIM
maarei?. JIOXOAHAA YaCTh IOCYJApCTBEHHOIO OIO[KeTa TaKiKe 3a-
BUCHUT ¥ OT APYTUX BUIOB HAJOTOB, B YaCTHOCTU, HAJOTa HA JOXO-
Ibl (PUBUUYECKUX JIUII, aKI[M3HOTO HAJOra, MOILIWHBLI, HAJOTa Ha
IpUGHLIL MPENIPUATUAN, TPAHCIOPTHOTO U 3eMeJIbLHOTO HAJIOTOB U
T. . (HalifuTe AeTaJdbHYI0 MH(GOPMAIIMIO O Pa3HBIX BUIAX HAJO-
TOB B YKpauHe CaMOCTOATEJbHO).

1 Ta, 4TO MMeeT OTHOIIEHNE K HAJOrOBOA MOJUTHKE IOCyAapCTBa.
2 CraBKHU HAJIOTOB yKa3aHHI 10 cocTogHuio Ha 2017 rog.
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HepaBeHcTBa

ITonpoOyiiTe caMOCTOATENHLHO PEILINTL HECKOJLKO 3a4ad, CBA-
3aHHBIX C HAJIOTOOOJIOXKEHIEM.

1. B Vkpaune B 2015 romy HaAJIOT000J0XKEHUIO IIOIJIEIKAIN
15 888 aBTromobOuieit, a B 2016 rogy — 138 249 aBTomoOmIeii.
CraBKa TPAHCIIOPTHOI'O HAJIOTa HA KayKAbIil aBTOMOOWJL COCTAaB-
asama 25 000 rpu B rox. HackoabKo 0ojbIlle MOCTYILIEHUII 3a
CcUeT TPAHCIOPTHOI'O HAJIOIra IIOJYUYMJI IOCYAAPCTBEHHBIN OIOIMKEeT
Yrpauusl B 2016 roagy mo cpaBHenuio ¢ 2015 rogom?

2. CraBKka HaJOra Ha 3eMJII0 cocTaBiasdeT 3,66 rpa 3a 1 M2, HO B
HEKOTOPBIX HACEJEHHBIX IYHKTAX STOT HAJOT MOXKET HAYNCJIATH-
cA C ompeniesIeHHBIM KO3(h(GUIIMEeHTOM, HAaIpUMep: B KYPOPTHOU
mectHocTu Kapnar, Bgoab mobepekuit Yeproro u A30BCKOTO MO-
peli, B IyCTOHACEJIEHHBIX O0JIACTHBIX IIEHTPax MU T. II. HacKoIbKO
O6osbIIMM OymeT pasMep 3eMeJbHOro Hajora B Kuese mo cpaBHe-
Huio ¢ Ofeccoii 3a 3eMeJbHBIH yuacToK ILTomanbio 250 M2, ecau
B Kuese u Ogecce a5 cTaBKU 3€MeJILHOT'O HAJIOTa JeHCTBYIOT KO-
s GuImeHTsl MOBLINIeHuA: 3 — 1 KueBa u 2 — gis Oxmeccn?

3. 3a MCIOIb30BAHHBIN B CAJIOBOM JOMUKE Tra3 ceMbsa IleTpeHKo
yILIaTHIa CyMMY, YKa3aHHYIO B JOTOBOPE C IPEeAIpUSTHAEM, IIPeIo-
CTaBJAIONIMM ycayru rasocHab:xkenusa. HIIC mpu sToM cocTaBuiI
134 rpu. Kakaa cymma (6e3 HIC) yxasaHa B JOTOBOpe ra3ocHaO-
JKeHUSA CaJoBOr'0 JOMUKA 3TOI ceMbu?

4. Cembss KopanbuykoB 3a HOa0ph 2016 roma mosyuymia OT
Ykprenekoma cuer Ha cymmy 48 rpH. CKOJBKO cpeacTB Oyner
nepeuncieno B kauectse HIIC mociie omiaaTsl aToro cuera?

5. Boennsrit coop B 2016 roxy cocraBua 1,5 % ot 3apaGoT-
HOU mJyaTel. B ceMbe u3 Tpéx ueJOBeK paboTaioT Bce. 3apaboTHAasd
miarta oTriia cocrasiaser 5400 rpu, matepu — 4800 rpH, a chiHA —
4200 rpu. Kakyio o0IIyo cymMMy BOEHHOI'o cOopa YILIATAT dJie-
HBI 3TOII cembu 3a Mecsal? Kakymoo o0Iyio cyMMy BOEHHOTO cOopa
yILIaTUT ceMbsa B Teuenue Bcero 2016 roma, eciu ux 3apiiiaTa 3a
9TO BpeMs He MeHAJIach?

6. Yunatue 18 % mHasora Ha [OXOABI (PUBMUYECKUX JIUIT U
1,5 % BoeHHOrO cOOpa CO CBOeil 3apabOTHOM ILIAThI, OXPAHHUK CY-
nepMmapketa moayumia 4508 rpu. Kaxos pasmep 3apabOTHON IIIATHI
y oxpanauka? Cxoabko ECB erxeMecsuHO IIepeurcaseT BiajeJielr
ATOTO CyImepMapKeTa B TOCYJapCTBEHHBIN OIOKeT 3a Cay:KO0y oxpa-
HBI, eCJU B Hell paboTaloT TPU OXPaHHWKA U HaUaJbHUK OXPaHbI,
3apaboTHadA mIaTa Koroporo B 1,2 pasa GoJibIite 3apab0THOM ILIATHI
OXpaHHUKa?
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[ waba 2
KsaapaTuniHas oyHKLLUS

B aToli rnase BbI:

D no3HaKoMMUTECH C KBagpaTUYHOW (PyHKUMER;

D y3HaeTe, 4YTO TaKoe Hymnu OYHKLMMK, NMPOMEXYTKN 3HAKOMO-
CTOSIHCTBA, BO3pacTaHusi U yobiBaHusA byHKUMK; HanbonbLuee
N HaMMeHbLUee 3HaYeHns DYHKLNK;

D HayuuTecb BbLINOMHATL Npeobpa3oBaHus rpadmka pyHK-
UuKn; CcTpouTb rpaduk KBagpaTUYHOW OYHKUUK; peLlaTb
KBaZpaTHble HEPaBEHCTBA U CUCTEMbI BYX YPaBHEHWIA BTOPOWA
CTeneHn ¢ ABYyMS NEPEMEHHbBIMMU.

g ®YHRIIUA. OBJIACTD OIIPENEJIEHUA,
° OBJIACTh 3BHAYEHH U TPA®UK ®YHKITUN

B 7 Kiacce BBI HauaJM M3ydaTh OJHO M3 BAXKHEHIIINX MaTeMa-
TUUYECKUX IOHATHUHN — MOHATUE PYHKIINU.
Hamomuum, uto

ﬂ“ dynryuel (WM GYHKYUOHALbHOU 3A6UCUMOCTIbIO) HA3BIBA-

4 10T TaKyl0 3aBHCHMOCTH, IIP KOTOPOW KAaMAOMYy 3HAYEHUIO
HEe3aBHCHMOW IIePeMEHHOH M3 HEKOTOPOrO MHOKECTBA COOT-
BETCTBYeT eTUHCTBEHHOE 3HAUeHNe 3aBHCHMOIl IepeMeHHOM.

HesaBucumyio IepeMeHHYIO ellle HAa3BIBAIOT aGpP2YMEHMOM,
a O 3aBUCHMON IepeMeHHOII I'OBOPAT, YTO OHA SABJIAETCH (PYHK-
yueitl sToro aprymenra (unu npocto ¢dynknueir). Hanpumep, eciau
y=x2+ 2x — 3, T0 y ABIsAeTCA PYHKI[MEH apryMeHTa X.

3aBHCUMOCTb IEPEMEHHOM Y OT IIePeMEHHON X 3aIKCBHIBAIOT B
Buze: y = f(x) (duratoT: «y paBHO f oT x»). CuMmBoJsioM f(x) o6o3Ha-
YaroT 3HaUeHVe (QYHKIMU AJI1A SHAUYEHUA apryMeHTa, PAaBHOTO X.

ITpumep 1. Paccmorpum dyHKIMIO ¥y = 5x + 2. MoyKHO 3ammcarh,
uro f(x) = bx + 2. Haiizem, Hampumep, 3HaueHWe (QYHKIUU IJIS
x = —3, To ectb HaiimeMm f(—3). Umeem: f(-3) =5 - (-3) + 2 = -13.
Haiigem smauenme 5TOH (PYHKIIMM B TOUKAX, KOTOphklie paBHBI 0;
a; b — 1. ITonyuum: f(0)=5-0+ 2=2;

f(a) = ba + 2;
fb—1)=5b-1)+2=5b—- 3.

OrmeTuM, 4yTO B 3amucu y = f(x) BMecTO [ MOKHO HMCIIOJIB30-

BaTh U Apyrue GYKBBL: g, O, Y U T. II.
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KBagpartuyHasa yHKLMS

ﬂ“ Bce 3HaueHusa, KOTOpPbIe MPUHUMAET He3aBUCHUMAS Iie-
4 peMeHHada (aprymMeHT), o0pasylOT o6racmbv onpedeneHus
dynruyuu.
Bce 3HaueHusA, KOTOphle MPUHUMAET 3aBHCHMAas Imepe-
MeHHasdg, 00pa3yloT 061acme 3HaweHUL QYHKUUU.
Haubonvwum 3HaweHuem (HYHKYUU HA3BIBAIOT HAHU-
0oJIbIlIee YMCJIO0 U3 00JIACTHM 3HAYEeHUN (PyHKIUU, a HAU-
MeHbULUM 3HAYeHUeM (PYHKYUU — COOTBETCTBEHHO HAW-
MEeHbIIIee TAK0e YHMCJIO.

O6sacTes onpenesnenusa GyHKIuUM y = f(x) 00IYHO 0003HAYAIOT
D(f), a obmacts sHauenuii — E(f).

Ecin pyuxnua sagana GopMyJioil W IIpU 3TOM He yKasaHa ee
00JIacTh OIlpeJesieHus, TO OyJeM CUUTATDL, YTO 3Ta 00JIACTH COCTO-
UT W3 BCeX 3HAUEHHUI apryMeHTa, IIPH KOTOPBLIX (opMmysa PyHK-
MY MMEET CMBICII.

ITpumep 2. HafiTu ob6jacTh onpeeieHus (PYHKI[IN:
1) f(x) = x2 — 2x + 3; 2) g(x) = ——.
x -8

Pemenue. 1) Bopaxernne x2 — 2x + 3 mMeeT cMBICA NIPH

JA1000M 3HAYEHUUW X, IMOITOMY OO0JIACTH ompeeseHUA (QYHKIUU —
MHOKEeCTBO BCeX YHCeJ, T. €. IPOMEXKYTOK (—00; +00),

1
2) BuipasxeHue P— MMeeT CMBICJ TP JI0O0M X, KpoMe YUC-

Ja 8, mMosToMy 00JIaCThIO OIpeAesieHns (PYHKIUU SBIAETCA MHO-
JKecTBO (—20; 8) U (8; +0o0).

OTrBerT. 1) (—00; +00); 2) (—o0; 8) U (8; +0).

OTBeT MOKHO OBLJIO 3alMCATh eIlle U TaK:

1) D(f) = (-00; +0); 2) D(g) = (-°0; 8) U (8; +9).

ITpumep 3. HafiTu obsacTh ompenesieHus 1 00JIaCTh 3HAUEHUHN
dyrrnun: 1) f(x) = 2 — x2;  2) g(x) = Jx — 2 + V2 — x.
Pemeunue. 1) Obnacreio ompemesnenuss (GyHKIuu f(x) Oymer

IIPOMENKYTOK (—00; +00), UToOBI HANTHU 00JIACTb SHAUCHUN DYyHKIUN,
OIIEHUM BBEIpasKkeHUe 2 — x2 [ Bcex 3HaueHUi x. MMeeM:

x2 >0 |- (-1
<0 |+2
2-x2 < 2.

Taxkum obpasom, f(x) < 2 mpu J060M 3HAUYEHUH X, TO €CTh 00JIa-
CThIO 3HaueHUH GyHKIUU f(x) OymeT mpoMesKyToK (—°; 2].

—x2
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2) Ob6nactb onpeneneHusa GyHKIIUU g(X) COCTOUT U3 TAKUX 3HA-
YeHUH X, IPU KOTOPBIX BBIPAKEHUSA X — 2 M 2 — X OSHOBPEMEHHO
OIPUHUMAKIOT HEOTpUIlATEebHBIe 3HaUeHUA. CiiejoBaTeIbHO, YTOOBI
HAWTU 9TH 3HAUYEHUS, HAJO0 PEIIUTL CUCTEMY HEPABEHCTB:

x—-2 =20, x = 2,
OTKYya MOJYYUM, UTO
2—-x =2 0 x < 2.

OueBUIHO, UTO PEIIeHUEM CUCTEMBI SBJIAETCS YMCJIO 2, a 3Ha-
YUT, 00JIACTh ompenesieHusA (GYHKIUU Z(X) COAEP:KUT JIUIIL YKC-
Jgo 2. UTo0Onl HaiTH 00JaCTh 3HAUEHUN 5TON (PYHKIMHU, JOCTATOU-
HO BhIuucauThb g(2). Umeem: g(2) = J2-2++42-2=0.

Orser. 1) D(f) = (-0% +00), E(f) = (-o0; 2]; 2) D(e) = {2},
E(g) = {0}.

OrmeTuM, YTO HAMGOJLIIMM 3HaueHmeM (QyHKIuH f(x) = 2 — x2
SABJISIETCS YMCJIO 2, & HAUMEHBIIIEro 3HAUeHNsI Y Hee He CYIIeCTBYET.

HamomuumMm, uto

V“ 2pagukom (yHKYuU HA3HIBAIOT MHOSKECTBO BCEX TOYEK

4 KOODAWHATHOH ILIOCKOCTH, Aa0CIMCCHI KOTOPBIX PaBHBI
3HAYEHUAM apryMeHTa, a OPAUHATHI — COOTBETCTBYIOUIAM
3HAYEHUAM (PYHKI[MH.

IIpumep 4. ITocTpouts rpaduk Gyuxnuu f(x) = |x|. ITo rpadu-
Ky HaiiTu HauboJIbIllee M HaMMeHbIllee 3HAYCHUS (PYHKIIUH.

Pemenue. O6nacTsio onpeaenenus GyHKnun f(x) = |x| apua-
eTcs MHOYKEeCTBO Bcex umcesi. 1Io ompemeseHHMIO MOIYJA YHCJIA
umeeM: |x| = x, eciu x > 0, u |x| = —x, ecin x < 0. CremoBaTenb-
HO, GYHKIHIO f(x) = |x| MoxxHa 3ammcars B Buge:

x, eciu x =2 0,
f(x) =
-x, ecau x < 0.
I'padpuk »sT0l1 (GyHKIMEM HA IITpOMeE-

KyTKe [0; +0°) coBmamaer ¢ rpadu-

KOM (QYyHKIVU y = X, & Ha IIPOMEXXKYTKe YA /X&\

(—=20; 0] — ¢ rpadukoM QYyHKIIUH Y = —X. Y
I'padbuk dysxmuu f(x) = |x| uzobpa- 1

JKeH Ha pucyHKe 34. OueBUIHO, YTO HAM-

MEHBIIIMM 3HaUeHMEeM 39TOl (QYHKIIUNI ol 1 ;

saBasiercss umcyo 0, a HanbOJIbIIIEro 3Ha-

YeHUs He CYIIIeCTBYET.

OrBeTr. Haumenblilee 3HaUYeHUE Puc. 34
dyurmunm — 0, HanbOJBIIIETO HE CYIIe-
CTBYeT.
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Haunnasa ¢ XVII B. ogHMM 13 BaXkHEMLIMX
W MaTemMaTn4eckux 1 obLieHayYHbIX NOHATUN AB-
nsetca noHATMe pyHkumm. OHO cbirpano u no-

HblHEe Urpaet 6onbLUY Porb B NO3HAHUKU peanbHOro Mupa.

Mpoes dyHKUMOHaNbHON 3aBUCMMOCTU BOCXOAMUT K APEBHOCTU, OHA CO-
OEPXKUTCS YKe B NEepBbIX MAaTeMaTUYeCKU BbIPAXKEHHbIX COOTHOLLUEHUSIX
Mexay BenMyMHamu, B NepBbIX NpaBunax 4eNCTBUN Hag YMcnamu, B nep-
BbIX (POpMynax Ansl HAXOXAEHUS MoLaam U obbemMa TeEX UMK NHbIX K-
ryp v Ten. BaBunoHckue yyeHsle, koTopble 4—5 ThiCSY NET Hasag HaLumu
Ans nnowanmn Kpyra pagumycom r rpy6o npubnukeHHyto dopmyny S = 3r2,
YCTaHOBUNN TEM CaMbIM, MYCTb U HECO3HATENbHO, YTO MMOLaab Kpyra SB-
nsetca oyHKUMEN OT ero paguyca.

Mpumepamn TabnuyHo 3agaHHbIX PYHKLMI ABASOTCA acTPOHOMUYe-
Ckne Tabnuubl BaBUNOHSH, aHTUYHbIX FPEKOB N UHAWUWLEB, Tabnuubl KBa-
ApaToB 1 Ky6oB Yncen, Takke NPUMMEHSABLUMECH BaBUNOHAHAMM.

$lBHOE 1 BnonHe co3HaTernbHOe NpuMeHeHne NoHATUSA PyHKUMKn 6epeT
csBoe Hayano B XVII B. B CBA3M C NPOHMKHOBEHWEM B MaremMaTuky naen
nepemeHHbIx. B «eomeTpum» [ekapta u B pabotax ®epma, HbloToHa 1
JlenbHmua noHsaTNE PYHKUUM UMENO, MO CYTWU, UHTYUTUBHBLIA XapakTep u
ObIno cBsi3aHO NMMBO 3 reoMeTpuYeckuMn, NMMBoO ¢ MeEXaHUYECKMMU Npea-
CTaBMNeHVAMU: OPAMHATBl TOYEK KPMBbIX — PyHKLUUKM OT abcumce; nyTb K
CKOPOCTb — (PYHKLMM OT BPEMEHU 1 T. N.

Pene Jlexapr Ilvep Pepma  Hcaak HuioToH Tordpun
(1596-1650) (1601-1665) (1643-1727) JleiiGHmII,
(1646-1716)

YeTkoro npeactaeneHnss noHaTus doyHkumm B XVII B. ele He 6bino,
OOHaKo MyTb K NEPBOMY TakOMy OMpeAeneHuio nponoxun LekapT, koTo-
pbli cucTematmyecku paccmatpuBan B cBoen «leometpum» (1637 r.)
NYLWb Te KPUBLIE, KOTOPbIE MOXHO TOYHO MPEACTaBUTbL C MOMOLLLIO ypaB-
HEHW, NPUTOM NpenmyLlecTBeHHO anrebpanyeckux. MNocTeneHHo NoHs-
Te OYHKLUM CTano OoTOXOECTBNATLCH TakMMm 06pa3om C NOHATUEM aHa-
NIUMUYeCcKo20 8blpaxeHusi — popmynbl.

CnoBo QyHKyus (OT NAaTUHCKOIO functio — COBEPLUEHNE, BbIMONIHEHMWE)
HemeLuKni matematuk JlenbHuy ynotpebnan ¢ 1673 r. B cmbicne posu (Be-
nMYMHa, BbINOMHAKLAsA TY UNK UHYIO byHKUMIO). Kak TepMyH B COBpPEMEH-
HOM CMbICIe BblpaXeHne «PyHKUMSA OT x» CTano ynoTpebnsatecs JIenoHu-
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uem n . BepHynnu. Haunnas ¢ 1698 r. JlenbHuy BBEN TakKe TEPMUHBbI
rnepemeHHasi W KoHcmaHma. Ona o603HaYeHns NPOU3BONbLHON (PyHKLMM
oT x NoraHH BepHynnu npuMeHan 3Hak ¢x, HasbiBas ¢ xapakTepucTukomn
pyHKUMK. JleiibHUL ynoTpebnsin x', x? BMECTo COBPEMEHHbIX f,(x), f,(x).
Owvinep obo3Hayan yepes f : y, [ : (x + y) TO, YTO Mbl ceryac ob6o3Ha4aem
yepes f(x), f(x + y), a ’Anambep nucan yxe Tak: fx unu f(x), To ectb
npuvLen K COBpeMeHHOMY 0603HaYEHMIO (DYHKLIMK.

ABHoe onpegeneHne yHKumMM 6bino Bnepsble AaHo B 1718 . ogHUM
N3 YY4EHMKOB U COTPYAHMKOB J1elbHMua, BbigaloWwmumMcst LWBENLLAPCKUM Ma-
TemaTukom NoraHHom BepHynnu: « PyHKUnen nepemMeHHON BENNYMHBI Ha-
3bIBatOT Konm4ecTBo, o6pa3oBaHHOE KakMM YrogHo criocobom 13 aTton ne-
peMeHHOM BENNYUHBI N MOCTOSAHHBIX.

JleoHapg Ovinep, Bblgatowmiics yueHuk oraHHa BepHynnu, B cBoel pa-
bote «BBeneHne B aHann3 6eckoHeqHbIX» (1748 r.) HECKOMbKO YTOYHWI Onpe-
AeneHue ceoero yuntens. Onpegenenue J1. Orinepa macut: «PyHKUms nepe-
MEHHOIO KOnM4yecTBa €CTb aHanuTU4YecKoe BblpaXKeHue, COCTaBMEHHOe
Kakum-rnnbo obpasomM M3 3TOro KONMMYECTBa M YMCEN MU MOCTOSHHbBIX KOMn-
YecTB». Tak NoOHMManu yHKUMIO Ha NpoTskeHun noyvTn Bcero XVIII B.

Horaun Jleonapn Bepnapp Ilerep I'ycTas
Bepuynin direp Bouabiano Iupuxe
(1667-1748) (1707-1783) (1781-1848) (1805-1859)

B XIX B. ngen dvinepa nonyymnu ganoHenwee passutue. MNoHaTue
PYHKUMM Kak 3aBUCUMOCTU OOHOW NEPEMEHHON OT APYron BBEN YeLUCKUA
maTtematuk b. bonbuaHo, a 0600LWwun — HeMeLkuin matemaTuk dupuxne.
B 1837 r. oH Tak cchopmynupoBan obLiee onpeaeneHme NOHATUSA OYHK-
unn: «y ectb hyHKUNSI NEPEMEHHON x (Ha OTpe3Ke a < x < b), ecnu Kax-
OOMY 3Ha4YeHMIO x (Ha 9TOM OTpPEe3Ke) COOTBETCTBYET COBEPLUEHHO Orpe-
OeneHHoe 3HayeHue y, npuyem 6e3pasnumyHo, Kakum obpasom
YCTaHOBMNEHO 3TO COOTBETCTBMUE — aHANUTUYECKOW (DOPMYION, rpadomKom,
Tabnuuen nnbo gaxe NPOCTO CroBaMm».

MMeHHo Takoe onpeaeneHne NoHATUS OYHKLUN B COBPEMEHHOM YKO-
pOYEeHHOM BapuaHTe BCTpevaeTcs B 6OMNbLUMHCTBE LUKOMbHbIX y4ebHMKOB,
B TOM YuCrie 1 B 3TOM.
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{ ? 1. Yrto HaswIBalOT QyHKITUEH?
2. Kakyio mepeMeHHYIO0 Ha3bIBAIOT HE3aBUCUMOI IIepeMeH-
HOM (apryMeHTOM), a KaKy — 3aBHUCHMOI?
3. Yro Ha3BIBAIOT 00JIACTHIO OIpeaeeHnus QYHKITUN?
4. YTo Ha3bIBAIOT 00JaCTHI0 3HAUEHU (QYHKITUHU?
5. Uro HaswIBalOT rpadukoM QyHKIHM?

g

iﬁ Ha4YaAbHbIM YPOBEHb B |

327. (Yemmuo). @yurmusa 3agana ¢hopmyioit y = 3x — 7. HasoBure
€e He3aBHCHUMYIO IIePEeMEeHHYI0; 3aBUCUMYI0 IEePEeMEeHHYIO.

328. Haiigure:

1) £(2), f(0), f(-1), ecnu f(x) = 2x — 3;
2) g(0), g(2), ecam g(x) = x2 + x;

3) o(-2), ¢(3), ecam o(x) = .
x+1

329. Haiigure:
1) g(1), £(0), g(-3), ecau g(x) = —x + 1;
2) f(0), f(—1), ecau f(x) = x2 — x;
x+ 2
x -2
w CpeaHUM YPOBEHbD .

330. t(x) = x2 — x + 5. Haitgmre t(—1) + ¢(0) + #(1).
331. g(x) = 2x2 + 3. Hasigure g(0) + g(1) + g(2).

3) y(3), y(—1), ecam y(x) =

2

332. Hawno: f(x) = Jx + x, g(x) = r - . CpaBHure:
x
1) f(0) u g(1); 2) f(4) u g(3).
333. Iamo: f(x) = x — Jx, g(x) = 22x . Beruuciure:
x4 +1

1) (1) + g(3); 2) f(9) — g(1).

334. HaiinuTe obyiacThb onpeneaeHnusa QYHKIIUN:

1) f(x) = 5 - 8x; 2) g() = >

3) p(x) = x2 + 2x — 3; 4) g(x) = Jx + 9;
3

5) f(x) = Y _5 6) y(x) = ox 1 8
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335. Haiinure o6sacThb onpeneaeHUsT PYHKIIIN:

1) g(x) = 3z + 1; 2) f(x) = -2,
X
3)t(x) = 7 — a3 4) f(x) = x2 — 8x — 19;
X
5) g(x) = <13 6) o(x) = PP

336. HaiinuTe 3HaueHMe X, NpPU KOTOPOM 3HauYeHWE (QYHKIIUU

y = %x — 5 pasno: 1) 4; 2)-5; 3)0; 4)-1.

337. Ilpu kakoMm 3HaueHUU X 3HaueHUe GyHKINU Yy = 7 — 3X paBHO:
1) 1; 2) 7, 3) 0; 4) —-5?

338. IlocrpoiiTe rpapuk QyHKIIN:

Dy=2x-T; 2)y =3; 3)y=—§; 4y = Jx.
X

339. IlocTpoiiTe rpad@uK QPYHKIIWIN:
Dy=38x-5 2y=2;  By=--2  4y=-z
X

340. Ha pucynke 35 msobpaken rpaduk ¢yHKnum y = f(x), o6-
JIACTD OIIPeJieJIeHUsT KOTOpPoi — mpoMeXyTok [—3; 3]. Hatigure:

1) /(=3), f(-1), 1(2);

2) smauenue x, ecau f(x) = -1, f(x) = 2,5;

3) HauboJblllee 1 HaMMeHbIllee 3HaAUeHUA (HYHKIINN;
4) obsracTh 3HAUEHUI QYHKIIUN.

YA
41
31

2__
\1--
32 —}\2 ){ 3 3419 12 3&&
-2 21

Puc. 35 Puc. 36

RY

341. Ha pucynke 36 msobpakeH rpadur GyHKiuu y = g(x), 00-
JIACTD OIIpelesIeHUsI KOTOPOii — mpoMeKyToK [—2; 4]. Hatigure:
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1) g(=2), 2(0), 2(3);

2) smauenue x, ecau g(x) = 1, g(x) = —1,5;
3) HauboJblllee ¥ HaMMEHbIIlee 3HAUYEHUA (QYHKIIUN;
4) obyacTh 3HAUEHUN PYHKIIUU.

@ AOCTATOYHbIN YPOBEHb

x2 +2x -5

342, TIpoxomutr ju rpadpuk QyHKIUU g(x) = Q1 uepes

Touky: 1) A(0; 5); 2) B(1; -2); 38) C(2; 7); 4) D(-1; —-3)?

343. Ilpunamne:xut Jgu rpadury QyHrIuu f(x) =

TOUKA:
1) A(2; 2);

2) B(0; -5);

x2 +8x -5

344. Haiimure obyacTh onpeaeseHusa QyHKIITAN:

Dew) = 5
5

3) p(x) = m,

5) gx) = >

7) o(x) = M%;

9) f(x) = V3x - 6;

x2 +2x - 8

345. Haiigure 006J1acTh onpeneeHuss PyHKIIMIN:

3
D@ = 55
4
DO o
5
R e et

7) g(x) = M%;

9) f(x) = V2x + 6;

+1

3) C(-1; -7);  4) D(1; 0,5)?
mﬂm:;%T
Vi) =2 1 1 2x2— 7
6) f(x) = M%;

5
8) t(x) = m;
10) f(x) = %.
2)8(x) = 7

3
D) = x—1+3x+6;
2

mﬂm:M%T

4
8) f(x) = m;

8

10) f(X) = ﬁ.
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346. Mana pysrnusa: f(x) = {x2, ecoim -2 < x < 1,
\/;, ecaim x = 1.

Haiigure f(—3), f(—2), f(0), f(1), f(4).

347. NsBecTHO, uTO g(x) = kx + I, mpuuem g(2) = -1, g(-4) = 17.
Haiigure k£ u l.

5—x, ectu x < -2,

348. UsBecTHO, uTO f(x) = kx + [, mpuuem f(1) = -4, f(-2) = -13.
Haitigure k u [.

iz BbICOKMIM YPOBEHb

349. Haiigure 06JiacTh 3HAUYECHUN (PDYHKIIUM:

1) f(x) = Jx - 5; 2) g(x) = 3 - Jx;
3) t(x) = |af + 2 4) g(x) = |x| - 3;
5) f(x) = x2 + 5 6) p(x) = 9 — x%

350. IlocTpoiiTe rpaduk GyHKIIANI:
-x — 2, eciu x < -3,
1) f(x) = 31, ectu -3 < x < 2,
x—1, ectm x > 2;

6
—, ecau x < —2,
x

2) f(x) = 41,5x, eciu -2 < x < 2,

6
—, ecam x > 2.
x

351. ITocTpoiiTe rpadpuk QyHKIIUU:

x + b, eciu x < -2,
f(x) =<8, ecim -2 < x < 3,

6 — x, eciu x > 3.

352. Haiinure obJsiacTh ompeneeHunsd (pyHKIUU W IIOCTPOMTE ee

rpaduk:
x2 -9 6x +12
1) f(x) = ; 2 = —;
) 1) =~ )80 = -
x2 +4x + 14 x| - 2
3) p(x) = —-—; 4) y(x) = .
Y o) = == W@ =y
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353. Hatinure 00J1acTh ompemesieHns (DYHKIIMH 1 IIOCTPOITe ee rpaduK:

2 _ 1 16 —
D@ = = 2) g(x) = 0 =8

x2 - 2x°
ﬁ yl‘lpO)KHeHMﬂ AAA MOBTOPEHNA
-

@ 354. Brruucaure:
1) 68 : 6° : 36; 2) (75 - 492) : T10; 3) 106 : 1002
iE 355. Yucsao —3 saBiasgeTca KOpHEM ypaBHeHHUd x2 + 2x — ¢ = 0.
Haiigute Koa(pdunmeHT ¢ u BTOPoil KOpPeHb YPaBHEHU.

Nva — \/E va b
356. YmpocTuTe BhIpakeHue - N
\va va + \/5 a

e
'J 357. CroabKO KOpHell ypaBHeHud x3 + x2 — 4x — 4 = 0 aBaa-
I0TCA peIleHUAMHU HepaBeHcTBa x2 — 4 < 0?

\5/ MaTemaTuka BOKpYr HOC

358. B 2016 rogy HaJior Ha IPUOLLIL cocTaBaAn 18 % sapaboTHOI
miaatel. Kpome Toro, nm3 3apaboTHOM MIaThl yaepsxuBaau 1,5 %
BOeHHOro cbopa. B Hexoll KOMIAHMHM 3apIljaTa MeHeIKepa Co-
craBiasana 5200 rpu. Kaxkyio cymMMmy Iosyday MeHEIJKep IIOCJie
yIJIaThl HAJora Ha MPUOBLIb M BOEHHOTO cbopa?

g‘\ PeLumTe 1M MOArOTOBLTECH K M3Y4YEHMIO HOBOTO MATEPUAAC

359. Haiigure Hyau QYHKIIUN:

Dy=2x-6; 2)y =3x+24; 3)y = x+1; 4)y = 7 .
7 x+1
360. Kaxasa gurypa siBisgercsa rpapuroM QyHKIIUN:
1)y = 4x; 2)y=é; y=38x-T7;
x
)y = x% 5)y = -3; 6)y = Jx?
361. ITocTpoiiTe rpaduK QPYHKIHAA:
1)y = -3x; 2y = 2 9y =2
x
8
Yy =-= 5)y = x% 6) y = Vx.
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Kz

MHTepeCHHe3GAGHH4AAﬂHeAeHMBHX

B

362. 3agymay HEKOTOPOe HaTypaJbHOEe [OIBY3HAUHOE UYMCJO.
CopaBa K HEMY JONMCAJIMN TAKOEe K€ UMCJIO M W3 IIOJYYEHHOTO
4uycia BHIWINM KBaApaT 3agyMaHHOrO umciaa. Ilorom aTy pas-
HOCTh pasgenuau Ha 4 % oT KBaapara 3aJyMaHHOI'O YMCJIA,
BCJIEZICTBYE Yero HeIlOJHOe YACTHOE M OCTATOK OKA3aJMCh PaB-

HBI COOTBETCTBEHHO IIOJIOBHHE

3aJyMaHHOI'O YyHucJjia 1 3agyMaH-

HOoMYy uucay. HaliguTe 3agyManHOe YHCJIO.

CBOMCTBA
* ®YHKIIUH

B

Pacemorpum dpyuKnuio y = f(x), rpaduk KoTopoii m3obpaskeH

Ha pucyuke 37. Ilpu x = —2 win

x = 3 3HaUeHVEe PYHKIIUU PABHO

HyJa10, TO ecThb f(—2) = f(3) = 0. B TakoMm cayuae 3HaueHUA apry-
MEHTA HA3bIBAIOT HYJAAMU PYHKUUU.

y“/\
4372 -1 101 2 3\ 4*

_2--

Puc. 37

ﬂ-‘_ 3HaueHHe apryMeHTa, IPH KOTOPOM 3HAYeHUE (PYHKIIUU

@)

PaBHO HYJI0, HA3bIBAIOT HYleMm PYHKYUU.

OueBMAHO, UTO HYJU (DYHKIIUU ABJISIOTCA abCICCaMU MOYeK
nepecevenus zpapura GYHKUUU ¢ 0CbI0 abCcyucc, a OPIUHATEI 9TUX
TOYEK PaBHBLI HYJIO, TAK KaK TOYKH JIesKaT Ha ocu abcriucc.

CrnemoBaTesbHO, UYTOOBI HAWTH HYJAU QYHKIIUU Y = f(Xx), HYKHO

pemuth ypasaenue f(x) = 0.

Ipumep 1. Hafitu aynu pysxmuu h(x) = x2 — 2x — 8.

Pemenue. Pemum ypaBHeHue x2 — 2x — 8 = 0, moay4um:

x; = —2; x, = 4. CiegoBaTennHO,
OrBerT. —2; 4.

-2 u 4 — gyau QyHKIUA.

T'padpuk, m3obpakeHHBINI HA pUCyHKe 37, mepeceKaerT och ab-

crucce B Toukax (—2; 0) u (3; 0).

IToT Tpad@uK IepeceKaeT TakyKe WM och opamHAT B Touke (0; 1).
AGcicca TOM TOUKM pPaBHA HYJIIO, BEOb TOUKA JIEKUT HA OCH OPIU-
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Har. CjemoBaTesibHO, OPAMHATA MOYKU NepecedeHus zpagura QyHk-
yuu y = f(x) ¢ ocvio opduram pasHa umcay f(0), To ecTb 3HAUYEHUIO
(byHKIMY N1a 3HAUEHUA apryMeHTa, PABHOTO HYJIO.

Ilpumep 2. Ha#fiTm TOuKM mepeceueHuss rpadura GpyHKIIUH
Mx) = x2 — 2x — 8 ¢ ocAMU KOODPAMHAT.

Pemenne. Tak kak —2 u 4 — wyau pyurnouum y = h(x), To ee
rpaduk mepecekaer ochk abciuce B Toukax (—2; 0) u (4; 0).

Tak xax h(0) = 02 — 2 - 0 — 8 = —8, To rpaduk (QYHKIUHU
y = h(x) mepeceraet ochk opamHaTr B Touke (0; —8).

Hynu dyuxnum y = f(x) (puc. 37) pasdéuBaioT ee o6acTb omnpe-
IeJIeHUsT — IPOMEXKYTOK [—4; 4] — Ha Tpu mpome:xkyTKa: [—4; —2),
(—2; 3) u (3; 4]. Ina sHaveHUlr x U3 IpPoMeRKyTKa (—2; 3) TOUKHU
rpaduKa JieKaTr BBIIIe ocu abciuce, a A 3HAYEHUH X U3 IpoMe-
KYTKOB [—4; —2) u (3; 4] — Hmke ocu abemucc. CiegoBaTeabHO,
Ha mpoMe:kyTKe (—2; 3) QPYHKIUSA ODPUHUMAET IOJOKUTETbHbBIE
3HAUYeHUus, TO ecTb f(x) > 0 mpu x € (—2; 3), a HA KaKIOM U3
IpoMeKyTKOB [—4; —2) u (3; 4] — oTpunaTesbHble 3HAUEHUA, TO
ecTb f(x) < 0 mpu x € [-4; —2) unu x € (3; 4].

ﬁ\ IIpoMesKyTOK, Ha KOTOPOM (PyHKIMSI COXPAHAET CBOI 3HAK,
|/ Ha3BIBAIOT NPOMENYMKOM 3HAKONOCMOAHCMEA QYHKUUU.

IIpome:xkyTru [—4; —2), (-2; 3) u (3; 4] ABIAIOTCA IPOMEKYT-
KaM¥u 3HAKOMNOCTOSHCTBA GYHKIUM y = f(x), rpaduK KOTOpPOIL
n3o0paskeH Ha pucyHKe 37.

Paccmorpum, Kak MeHseTcs (YBeJIUMUYNBAETCS MM YMEHbBIIIAETCS)
3HaAUeHMe 3ToM (PYHKIUU IPK M3MEHEHNM 3HA4YeHUH X oT —4 1o 4.

W3 rpacpuka Bugum, 4TO ¢ yBeJMUYEHNEM 3HAUYeHUH X oT —4 mo 2
3HAUEHUA Y YyBeJMUMBAIOTCA (rpadUK «CTPEMHUTCA» BBEPX), a C
yBeJIMUEeHUEM 3HAUeHUN X OT 2 J0 4 3HAUEHWS J yYMEHBIIAITCA
(rpadur «cTpemMurcsa» BHU3). ['0BOPAT, UTO HA mpoMekyTKe [—4; 2]
byHKIIUA 803pacmaem (Mau SBJSAETCS 8o3pacmaruieil), a Ha MIPoO-
MexXyTKe [2; 4] dyHKua yovieaem (Wim ABISAETCA Yyobléaouleil).

ﬂ\ DyHKIUIO Ha3BIBAIOT 603pacmarouieli Ha HEKOTOPOM IIPO-
4 MeKyTKe, eCiM Ha 9TOM IIPOMEKYTKE 0O0JbIIeMy 3HAYEHUIO
apryMeHTa COOTBETCTBYET 0oJblllee 3HAUeHHE (DYHKIIVH.
DYHKINI0O Ha3BIBAIOT YyOblé6atouell Ha HEKOTOPOM IIpoMe-
JKYTKe, eCJIM HAa 3TOM IPOME:KYTKe OOJbIIeMy 3HAUYEHUIO

apryMeHTa COOTBETCTBYeT MeHbIllee 3HaueHue (PyHKIIHMH.
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YA

f(xg) 1~
f(x) 1+

YA
fx) -

f(xp) 1

]RY

Puc. 39

CrnemoBaTesibHO, IO OIIpeneJie-
HUI0, QYHKIMIO ¥ = f(X) Ha3BIBAIOT
BO3pacTamIleii Ha HEeKOTOPOM ITPO-
MeXyTKe, eClIU JJIs JIOObIX X; U X,
M3 3TOT0 IPOMEXKYyTKa, TaKHX, UTO
X, > X,, IMeeT MeCTO HepaBeHCTBO:
f(xy) > f(xy).

Ha pucynke 38 mzobpakeH rpa-
dur pyaxmum y = f(x), Bo3pacrTa-
omeit Ha [a; b]. IIpu stom [a; b]
Ha3BIBAIOT NPOMEICYMKOM 603pac-
maHua QYHKUUU.

AHaJI0TU4YHO, IO OIIpPeJeIeHHUIO,
dyuKIUIO Yy = f(X) HA3BLIBAIOT yOBI-
BaloOIeil Ha HEKOTOPOM IIPOMEKYT-
Ke, eCIu JAJA JIO0BIX X; M X, U3
9TOr0 MIPOMEKYTKa, TaKUX, UTO
Xy, > X,, AMeeT MeCTO HepaBeHCTBO
f(xy) < f(x,).

Ha pucynke 39 mszobpaskeH rpa-
bur dysrmumu y = f(x), yb6pIBaio-
mie#t Ha [a; b]. IIpu atom [a; b] Ha-

3BIBAIOT NPOMENCYMKOM YObl8AHUSL QYHKUUL.

BrisiciuM, KakuMu cBOMCTBaMHU 00JaJal0OT HEKOTOpPbIe M3 pa-
Hee M3YUYEHHBIX (QYHKITUHA.

IIpumep 3. Paccmorpum cBoiictBa GyHKIuUmM y = kx + I,

rae k # 0 (puc. 40 u 41).
YA

y=kx+1 (k>0)

YA
y=kx+1 (k<0)

=)
™
|~

Puc. 40

x 0 ! x
k

Puc. 41

1) O6sacThio ompefieieHUA M OOJIACTHbI0 3HAUEHUUN QYHKIIUU
SIBJISIETCA MHOJKECTBO BCEX UHCeJI.

2) Haiigem Hynu QyHKIUU, pemiuB ypaBHenue kx + [ = 0, mo-

JYYUM, YTO X = % — eIUHCTBEHHBINA HYJIb QYHKIIUU.
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3) Haiimem mpoMe)KyTKM 3HAKOIIOCTOSHCTBA (QDYHKIIUH.
IIyecte £ > 0. Pemwus HepasBeHcTBo kx + [ > 0, mosyuwmm:

l l
x > —E. CrnenmoBarenbHO, y > 0 ipu x > —E.

l
Pemue mepasencTBo kx + I < 0, moayuum: x < _E' CaenoBa-

l
TeJbHO, Yy < 0 mpu x < %

Ilyecte £ < 0. Pemwus HepaBeHcTBo kx + [ > 0, moaydwmm:

l l
x < o CrnemoBaTenbHo, y > 0 mpu x < o

l
PemuB mepaBencTBo kx + [ < 0, momyuum: x > S Cruemosa-

TeJlbHO, Y < 0 mmpu x > —é.

4) ITpoBepum ¢pyukiuio f(x) = kx + [ Ha Bo3pacTanue U yObIBaHUE.
ITycts k> 0 u x, > x,, TO ecTb X, — x; > 0. Torma f(x,) — f(x,) =
=(kxy+ 1) — (Bx; + 1) = k(xy — x;) > 0, Tak Kak & > 0 x, — x; > 0.
CiaemoBaTesbHO, Ipu k > 0 pyHKIINA Ha (—00; +00) Bo3pacTaer.
ITIycts £ < 0 u x, > x4, TO ecThb X, — x; > 0. Torza f(x,) — f(x,) =
=(kxy + 1) — (kx; + 1) = k(x5 — x;) <0, Tak Kaxk £ <0 u x, — x; > 0.
CraenmoBatenbHO, npu kB < 0 @yHKIIUA Ha (—°°; +00) yOBIBAET.

5) HauboJsbI11eT0 M HaMMEHBIIIEeT0 3HAUYeHUN Y (YHKIIUY HeT.

k
IIpumep 4. PaccmoTpuMm cBoiicTBa QyHKIMu y = —, e kB # 0
x
(puc. 42 u 43).

yA YA
k
vo B0 y=2 k<0
X
0 " 0 x
Puc. 42 Puc. 43

1) Ob6nacTeio ompenesieHUA U O0JIACThIO 3HAUEHUHN (GYHKIIUU
SIBJISIETCS MHOJKECTBO BCEX UMCeJI, 3a MCKJIIUYeHNeM HYJI.
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k .
2) ITockoabky ypaBHenue — = 0, rge k # 0, pelrenuii He ume-
x

k .
eT, To y QyHKIIUU y = — HEeT HYyJe.
x

3)HyCTBk>0.TOI‘AaE>OHpI/Ix>OI/IE<OHpI/Ix<0.
x x

CrnemoBarenpHO, y > 0 nmpu x > 0wy < 0 npu x < 0.

Hyc'rbk<0.Tor‘,uaE> OHpI/Ix<OI/IE<OHpI/Ix>O.CJIe-
x x

moBaTesbHO, Yy > 0 mpu x <0 umy < 0 mpu x > 0.
k
4) Ilpu k£ > 0 pyxrnua y = — yObIBaeT Ha KaXKJAOM U3 IIpOMe-
x
KYTKOB (—20; 0) u (0; +00). IIpu k£ < 0 pyHKIUA §y = k BO3pac-
x
TaeT Ha KaXKJIOM 13 MPOMEKYTKOB (—20; 0) u (0; +0o0).

5) Haubousbiiero u HauMeHbBINEr0 3HAYEHUN (PYHKIIUA He MMEeT.

Ilpumep 5. PaccmoTpuM cBoiicTBa pyHKIUN y = x2 (puc. 44).

1) O6sacTh ompeneseHUAa QYHKIIUM — MHOKECTBO BCEX UMCEJI.
O6sracTh 3HAUeHUIT — mpoMeRkyToK [0; +09).

2) VYpasrenue x2 = 0 mmeer efuHCTBeHHOe pemieHne: x = 0.
CrnenoBaTenbHO, uncyo 0 — eTMHCTBEHHBIN HYJIb QYHKIIUA.

YA YA
y =
_Jx
y =
1+ 1t
ol 1 x ol 1 x
Puc. 44 Puc. 45

3)x2>0mpu x#0, To ectb y > 0 ipu x € (—°; 0) wm x € (0; +0).
OTMeTUM, UTO He CYIIeCTBYeT TaKMX 3HAUEHUHN X, MPU KOTOPBIX
y < 0, MOCKOJLKY HepaBeHCTBO X2 < () He MMeeT pelleHui.

4) dyuknua y = x? yObIBaeT Ha mpoMexkyTKe (—o°; 0] u Boa-
pacraeTr Ha mpoMexyTKe [0; +00),

5) HaumensbIiniee 3HaueHne GyHKIIUYU PABHO HYJIIO, HAUOOJBIIIE-
ro — He CYIIeCTBYeT.

IIpumep 6. PaccmoTpuM cBoiicTBa QyHKIMU y = Jx (puc. 45).
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1) Ob6nactb ompenesieHus M 0O0JACTb 3HAUEHUUN (QYHKIUU —
npomMexkyTok [0; +09).

2) YpaBHeHmEe Jx = 0umeer eIVHCTBEeHHOe pertenmne — yncJo 0,
KOTOpOe SABJAETCA HyJeM (QyHKIIUHU.

3)\/;>0np1/1x>0, To ecThb §y > 0 mpu x € (0; +0). Her
TaKUX 3HAUEHWH X, 4TOOBI MMEJO MEeCcTO HepaBeHCTBO y < 0, Tak
Kak HepaBeHCTBO VX < 0 He uMeeT peleHUIi.

4) dyHKIUA [ = \/; BOo3pacTaeT Ha ImpoMeKyTKe [0; +o0).

5) Haumenbitiee sHaueHue QyHKiiuu — uywmciao 0, HanbosbIie-
IO — He CYIIeCTBYeT.

CucreMaTu3MpyeM CBOMCTBA 9THUX (PYHKIIUI B TAOJIUITY.

CBoiicTBa HEKOTOPBIX JJIEMEHTAPHBIX (DyHKI[HI

DyHKUMA

CBOMCTBO

y=kx +1

y=—
x

k>0|k<0

E>0 ‘ E<O0

7B

O6JiacTs ompe-
JeJIeHns

(—00; +0)

(=205 0) L (0; +00)

[0; +o0)

O6JiacTsh 3HA-
YeHU N

(003 +0)

(=205 0) U (05 +0)

; +00)

Hynn pysK-
nun

He CYIIeCTBYIOT

IIpomexxkyTKTI
3HAKOIIOCTO-
sHCTBa, y > 0

l
x> -—=
k

x>0 x<0

IIpomexxkyTKI
3HAKOIIOCTO-
aHCcTBa, Yy < 0

ITpomerxyTru
BO3PACTAHUSA

(—0; 0),
(0; +00)

[0; +o0)

; +00)

IIpomesxyTKT
yOBIBaHUSA

(—0; 0),
(0; +00)

(=o0; 0]

HawubGoubiiee
3HAYeHUe

pysKRIAA, Y0y

Haumensbiiee
3HAUeHUe

byurIUY, Y, o0




. IMABA 2

y 2 1. Yro HABLIBAIOT HYJIAMU QYHKIIUHN?
&/ 2. YTo Ha3BIBAIOT MPOMEKYTKAME 3HAKOIOCTOSHCTBA (DyHKIVI?
3. Kaxkyro QyHKIMI0O Ha3hIBAIOT BO3PACTAIOIIell Ha HEKOTO-
POM IIPOMEKYTKe, a KaKyio — yObIBAIOIIei?
4. Ucnons3ysda pUCYHOK 37, 00BACHUTE, KaK IO TPauKy
GYHKIIMY HalTH ee HYJIU, MPOMEKYTKN 3HAKOIIOCTOSIHCTBA
¥ MPOMEKYTKM BO3pAaCTaHUS M YOBIBAHWUA.

5. Chopmynupyiite cBoiictBa hyurnuit y = kx + 1 (kR # 0),
y =E(k¢0),y:x2ny = Jx.
x

m Ha4aAbHbIM YPOBEHb ]
363. Haiinure Hyau QyHKINN:
Dy=2x; 2y=2-5x 3y=-x(x-2); 4)y=—
x+1
364. Haiimure Hyu QyHKIIUN:
y=8x; 2y-5x+4; 3B y-axx+3); 4)y=>_1
X

365. (Ycmmuo). Kakoii — Bodpacramlreil uiu yobIBAOIEN — ABJIA-
eTcsa QYHKIIUA HA CBOEHN 00JIACTH OIIpeNe/IeHUs:

Dy=2x+T7 2 y=-3x; 3)y = Jx; 4)y:%x?

366. Kaxoit — Bo3pacraloieil ujiy yObIBaroIIel — ABIAsETCSI PYyHK-
muA Ha IPOMEXKyTKe (—00; +090):

1) y = —2x — 5; 2)y=§x; 3)y=-0,01lx; 4)y=5x+13?

W  Creanuit yposers -

367. Obuactrio onpenenenua GyHKIuu y = f(x), rpaduK KoTOpoit
n3o0parkeH Ha pucyHke 46, aBasercs mpomekyTok [—3; 3]. Ilo
rpadukry HaiiguTe: 1) HyIUM QYHKIINN;

2) IpOMEKYTKM, Ha KOTOPBIX (PYHKIIUS HPUHUMAET IIOJIOMKU-
TeJbHbIE 3HAUEHUS, U IPOMEKYTKM, HAa KOTOPHIX OHA IIPUHU-
MaeT OTpHUIlaTeNbHbIe 3HAUEHUS;

3) IPOMEXKYTKY BO3PACTAHUS U IIPOMEIKYTKY YObIBAHUA (DYHKITHII;
4) 3HaAUYeHUE X, IPU KOTOPOM (PYHKIMA IMPUHUMAET HAUOGOJIb-
Iree 3HAUYEHWE, M caMo HamboJiblllee 3HAUeHME (DYHKIUU; 3HA-
YyeHUe X, MPU KOTOPOM (YHKIINA NPUHUMAeT HAUMeHbIIIee
3HaAUeHNe, U CaMO HauMeHbIllee 3HaueHne QYHKIIUN.
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v
21 21

1__ 4
l\l t = t +—> + /l\k\‘ t +—>
321N 123« —3/—2-19__ 1\/23 x

421 2

<
>
>
>

Puc. 46 Puc. 47

368. O6macTbio onpenenenusa Gy y = g(x), rpaduK KOTOPOI
u3o0paskeH Ha pucyHKe 47, aBiasercsa npome:kyTok [—3; 3]. Ilo
rpadukry HaiguTe: 1) Hyam QyHKIIUN;

2) TIPOMEKYTKHU, Ha KOTOPBHIX (GYHKIIMS TPUHUMAET IOJIOMKU-
TeabHbIE 3HAUEHWS, M IMPOMEKYTKM, Ha KOTODPHIX OHA IPUHU-
MaeT OTpUIlaTeJbHbIe 3HAUEHI;

3) IIPOMEXKYTKY BO3PACTAHUS U IIPOMEKYTKI YObIBaHUSA (DYHKIIHM;
4) 3HaueHue X, IPU KOTOPOM (DYHKIIUA HPUHHMAaeT HauOOJb-
Iree 3HaUYeHWe, ¥ caMO HaubOoJIbIliee 3HaUeHUe (DYHKIIUU; 3Ha-
yeHHE X, NPU KOTOPOM (YHKIMA NPUHHMAaeT HauMeHbIIee
3HaueHUe, ¥ cCaMO HamMeHbIllee 3HaueHrne QyHKIIUU.

369. Haiinure uyau GpyHKINHN (€CJIU OHU CYIIIECTBYIOT):
Dy=5x2+1); 2)y=+vx—-2; 3)y=v9-x2; 4)y=+x2+5.
370. Haigure Hyau QPyHKIUU (€CaIU OHU CYIIIECTBYIOT):

Dy=4(x2+9); 2)y=3+x; 3y=va2-1; 4)y=+x? +4.

371. Ilocrpoiite cxemaTuyecku rpadur GyHKmuu y = g(x), obia-
CTBIO OIIpeNeJeHUsT KOTOPOM sSABJseTCA MPOMeKyTok [—3; 5],
TaK, 4TOOBI: 1) HyJeM QYHKIUU OBLIJIO UMCJIO0 2;

2) Hynamu QyHKIIUY ObLiu uucaa —1 u 4;
3) dyHKIIMS Bo3pacTasa Ha mpoMexXyTKe [—3; 2] u yObiBama Ha
npoMme:kyTKe [2; 5].

372. TlocTpoiiTe rpadmk GYHKIINYU U OIUIINUTE ee CBOICTBA:
1) y=2x—4; 2)y =-0,5x + 2.

373. IlocTpoiiTe rpaduK PYHKINKA 1 OMUIINTE €e CBOMCTBA:

1) y = —-3x + 6; 2)y:%x—1.

[ Aocrarousiin yposeHs - .

374. He BbIIOJHSAA IMOCTPOEHUA, HAWANUTE TOUKHU IIePEeCeUeHUs C
OCAMU KOOPAUHAT rpapura QyHKIIMMN:
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2+2x-3 x| -1 Va2 -2
ny="""00 ;2)y=x/x+2;3)y=|| ;y ="
x-1 x+1 x

375. He BBIIOJIHAA MOCTPOEHUS, HAWANTE TOUKU IIePEeCEUeHUs C
ocAMHU KoopAmHAT rpadura GyHKIINN:

2 _ _
1)y:w; 2)y = Jx + 9;

x+1
|| - 2 Jx? + 3x
DYy ="—"723 Yy = ——".
x -2 x
376. IlocrpoiiTe rpaduk GYHKIUY ¥ OMHUIINTE ee CBOMCTBA:
6 8
Dy =—; Dy =-—.
x x
377. IlocTpoiiTe rpaduK QPYHKIINK U ONUIINTE €e CBOMCTBA:
4 10
Dy =—; Dy =-——.
x

U BbICOKMIM YPOBEHb

378. CKoabKO HyJIel nMeeT PYHKIIUA:
1) f(x) = x(x% - Dy + 2; 2) g(x) = (¥ - 4)/|x| - 37
379. CroJbKO HyJel nMeeT PYHKIIUI:

1) f(x) = x(x2 - 9)J|x| - 4; 2) g(x) = (x2 - 9) /|| + 22

380. IlocrpoiitTe rpaduK PYHKINY U OMHUIINTE €€ CBONCTBA:

8
—, ecau x < -2,
x

1) f(x) = {2x, ecim -2 < x < 2, 2) g(x) = x + |x|

8
—, ecam x > 2;
x

381. IloctpoiiTe rpaduK QYHKIIMU U OMUIIKUTE €e CBOHCTBA:

6
—-—, ecanm x < —2,
x

1) g(x) = {-1,5x, ecmu -2 < x < 2, 2) f(x) = x — |x|.

6
——, ecau x > 2
x
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ﬁk YAPOXKHEHUS AAS MOBTOPEHMS
- =~

@ 382. CpaBHure uncia:

1) 243 u 13; 2) 32 u 24/3; 3) 37 u 8.

iE 383. Pemiure HepaBeHCTBO:

2—x+3—x<5x—3; 2)3<1—2x

1Y)
10 5 4 3

< T.

384. N3 Xepcoua B sKuToMup BLIEXasu OJHOBPEMEHHO IBa aBTO-
mobussa. OguH M3 HUX IBUTAJCA CO CKOpocThbio Ha 10 KM/u
0oJIbIlle, YeM APYyroi, a moromy npubel1 B sKuTomup Ha 1 u
paubiie. HalimuTe CKOPOCTh KasKIOTO0 aBTOMOOMUJISA, €CJIU pac-
CTOAHMNE MeXIy ropogamu paBHo 560 Km.

Tz 385. KopHu x; u X, ypaBHeHUA x2 — bx + ¢ = 0 yooBieTBODA-
0T yCJIOBHIO 83X, = 2Xx,. HaliguTe 5T KOpHU 1 Koa(hPuUIuUeHT c.

~ Maremartrka BOKpyr HaC

A

386. ¥V Borgana ma cueTy B MOOMJIBHOM TeJiedoHe ObLI0 42 r'pH, a
mocyie 3BoHKA AuteHe ocrtasoch 38 rpH 50 Kom. CKOJIBKO MUHYT
IUIJICS PA3TOBOP, €CJAU OfHAa MUHYTA PasroBopa CTOUT 25 KoiI.?

g‘ PeLumte 1 MOArOTOBLTECH K M3Y4YEHMIO HOBOTO MATEPUAAC

387. 1) ITocTpoiiTe B OGHOU cucTeMe KOOPAWHAT rpadpuru QyHK-
mui Yy = 2x, y =2x -3 u y = 2x + 4.
2) TlapanneabHBI U 9TU TPaPUKU?
3) Kak u3 rpadpuxa pyHrnuu y = 2x nonyduTh rpadur GyHK-
muu y = 2x — 3?
4) Kak us rpadura QyHKRIINUHT y = 2x TOJYUYUTh IpaduK QyHK-
nun y = 2x + 47

@ MHTepeCHbIe 30AQ4YKU AAl HEASHUBLIX ﬁ

222 221 | 444 443

388. CpaBuure npobu .
333 332 666 663
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‘| IIPOCTEMIINE IPEOBPASOBAHHUS
°* TPA®HUKOB &YHKITHI

Panpmie BBI cTpomsin TOJBKO TpauKM QYHKIUHA BuIa
k
y=kx+1l, y=—, y=x% y=+Jx u y= |«
x

PaccmoTpum HekoTOpble mpeoOpasoBaHusA rpaduxa GYHKIUU
Yy = f(x), KoTopble 3HAUUTEJIHHO PACIIUPAT TepedeHb (QYHKIIUM,
rpa(bmcn KOTOPBIX MBI CMO€M IIOCTPOUTE.

1. IToctpoenue rpacdura dpynxkuuu y = f(x) £ n, rue n > 0.
IIpumep 1. ITocTpouTh B OAHOM cHCTEME KOOPAMHAT I'paduKU
(byHKuHﬁy=\/;,y=f—2ny=\/;+3.

Pemenue. CHavyasa cocraBuUM TaOJUIy 3HAUEHUN KasKIOH
U3 JAHHBIX QYHKIUA IJs HECKOJIbBKUX 3HAUEHUN apryMeHTa:

; x| o | 1| 4] 9] 16
y = Jx o | 1| 2| 3| 4
y=x-2 | 2| -1 0 1 2
y=vx+3 | 3 | 4 | 5 | 6 | 7

W3 Tabauiibl siCHO, YTO AJIS OJHOTO M TOTO Ke 3HAUeHUS X 3Ha-
uyeHre QyHKIUU y = Jx - 2 Ha 2 MeHbIlIe, a 3HauYeHne (PYHKIUNI
y = Jx + 3 Ha 8 Gombire COOTBETCTBYIOIIEI0 3HAUCHUA (PYHKINHU
y = \/; ITosTomy rpaduk byHKIUUN Yy = \F — 2 MOJKHO IIOCTPOUTDH
oyTeM IlepeHoca KaKJou TouKu rpadura QyHKIUM Yy = \/; BOOJb
ocu y Ha 2 eIWHUIILI BHUS3, a rpaduK QyHKIUU y = Jx + 83— ny-
TeM HepeHoca Kaknoil Touku rpadura GyHKIUM y = Jx Brosn
ocu y Ha 3 enMHUIIBI BBepX (puc. 48).

S

—2
B
)/1 9 x
-2

Puc. 48

ol R W R ®
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Taxum obpasom,

/\ AJIS TMOCTPOCHUA rpaduka pysknmun y = f(x) + n, n > 0,
4 mocrartouHo rpadur dysrmun y = f(x) mepeHecTH BIOJb
OCH Yy Ha n eJUHUI] BBEpPX;
I TOCTpoeHuA rpacdura pyskmuu y = f(x) — n, n > 0,
IocTaTouyHo rpadur GyHKnum y = f(x) mepeHectu BIOJIb
OCH Yy HA N egJUHUI] BHUS.

3ameuaHue. BmecTo mepeHoca rpauka (DyHKIIUU BBepX (BHUI),
MOXKHO IIE€PEHOCUTDH OCh X HA TO K€ PACCTOSHNE B IPOTUBOIIOJIOMK-
HOM HAaIIpaBJICHUHU.

2. ITocTtpoenue rpadura pyuruuu y = f(x = m), rme m > 0.

IIpumvep 2. IlocTpouTh B OAHOI cucTeMe KOOPAMHAT Ipa@uKu
GyERmUG y = x2ny = (x — 2)2.

Pemeunune. Cuauana coctaBuM TaOJAUIy 3HAYEHUHN KayKIOH
W3 DJAHHBIX QYHKIOUN OJIs HECKOJbKUX 3HAUCHUU apryMeHTa:

y x -3 | -2 | -1 0 1 2 3 4
y = x2 9| 4 1 0 1 4 9 16

~ ~—] ~—] ~—] ~—

y = (x — 2)2 25 | 16 ™9 ™4 ™1 ™0 ™1 ™4

1 Kamaoro x = x, 3HaueHue QyHKIuM y = (x — 2)? paBHO
3HAUYEeHUIO PyHKIUN y = x2 0py x = x, — 2. B TabanIe 3To COOTBET-
CTBHE MTOKA3aHO CTPEJIKAMU [AJA 3HAUeHUN QyHKIui y = (x — 2)2
mpu x = —1; 0; 1; 2; 3;4 u y = x2mpu x = —3; —2; —1; 0; 1; 2
COOTBETCTBEHHO.

CiemoBaTenbHO, €CJIU BCe TOUKHU rpaduka QyHKIuM y = x2 me-
peHecTH BAOJIb OCH X Ha 2 eIWHUIILI BIIPABO, TO IOJYUYUM I'padur
bysroum y = (x — 2)2 (puc. 49).

IIpumvep 3. IlocTpouTh B OAHOI cucTeMe KOOPAWHAT rpaduKu
Gysrmuit y = x2u y = (x + 1)2.

Pemenue. Cuauama cocraBuUM TaOJUIly 3HAUEHUU KayKIOH
U3 JaHHBIX QYHKIUA I3 HEeCKOJbKUX 3HAUEHHUII apryMeHTa:

- x | 3| 2| -1 0 1 2
y = x2 9 4 1 0 1 4
y=(+1)2 | 4 1 0 1 4 94| 16

Paccy:xkmasa, kak B mpumepe 2, OpugeM K BBEIBOAY, UTO IpaduK
Gyurnun y = (x + 1)2 MOKHO IOJYyYUTH IIyTeM IepeHoca rpaduka
byHKOUN y = x2 BAoab ocu x Ha 1 eguHuny Biaeso (puc. 50).
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Puc. 49

Taxum obpasom,

ﬂ‘ IJs1 mocTpoenud rpadurka pysknuu y = f(x — m), m > 0,
2 nmocratouHo rpadurk ¢yHrnuu y = f(x) mepeHecTu BIOJb
ocHM X Ha m eXUHUI] BIIPABO;
Iad mocrpoenus rpadura dbysrnuu y = f(x + m), m > 0,
nocratouyHo rpacdur dyHKumum y = f(x) mepeHectu BIOJb
ocH X Ha m eIWHUIL BJIEBO.

3amevanue. Bmecto mepenoca rpadpuka QyHKIUY BiIeBO (BIIpa-
BO) MOJKHO II€PEHECTH OChb J Ha TO JKe PACCTOSIHMWE B IIPOTHUBOIIO-
JIO’KHOM HaIpaBJIeHUU.

3. ITocTpoenne rpadura pyakuun y = —f(x).
IIpumep 4. ITocTpouUTsb B OSHOM CHCTEME KOOPAMHAT I'padUKU
byHRIUN §y = Jx y = —Jx.

Pemeunune. CHauasma cocTaBuUM TaOJUIly 3HAUEHUIN TAHHBIX
GYHKIIUN OO HeCKOJbKUX 3HAUEHUN apryMeHTa:

y e¥ 0 1 4 9 16
y= Jx 0 1 2 3 4
y = —Jx 0 -1 -2 -3 -4
W3 Tabauner BuamM, YTO 3HaUeHUA (DYHKIUU Y = —\/; IJIS Of-

HUX U TeX Ke 3HAUeHUH X IIPOTHUBOIIOJIOMKHBI COOTBETCTBYIOIITNM

3HaUeHUAM (QyHKIUU Yy = \/; I'padburku stux QyHKIUiT n300pa-
JKeHBI Ha puUcyHKe 51.
Eciu mpoBecTm oOTpe3KH, COEIUHSAIONINME TOUYKH T'paduKoB

byHRIUN §y = \/; ny = —\/; JIJIs OSHOTO M TOTO JKe 3HAUeHUS X
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(ua puc. 51 oHU MOKa3aHbI MYHKTUPOM AMA X =1, x =4 ux=9),
TO OCh X OyJeT MX CPEeIUHHBLIM IMEePHeHANKYIAPOM. B Taxom ciay-
yae TOBOPAT, UTO rpadUKU CUMMEMPUYHbL OTHOCUTEIHLHO OCHU X.

Puc. 51 Puc. 52

Toukun A u A, Ha3BIBAIOT CUMMEMPUYHbLLMU OTHOCUTEILHO
npAMou I, ecau nmpAMas | ABASETCS CPeAVHHBIM NEPUEeHIAUKYJIA-
pom oTpeska AA, (puc. 52).

CiiemoBaTe IbHO,

ﬂ\‘ rpadukn pysrnuii y = —f(x) u y = f(x) cuMmMeTpuIHSBI OT-
2~ HOCHUTEJBHHO OCH X.

4. IlocTpoenue rpacdhuka pyuxuuu y = kf(x), rme k > 0, k = 1.

IIpumep 5. IlocTpouTh B OZHOI cucTeMe KOOPAMHAT Ipaduru

dyrrnuit y = |x|, y = %|x| uy = 2|

Pemeunue. Cuauama cocraBuUM TaOJUIy 3HAUEHUUN KayKIOH
U3 JaHHBIX QYHKIUA I HEeCKOJbLKUX 3HAUCHUI apryMeHTa:

y x| -3 | -2 | -1 0 1 2 3
y = |« 3 2 1 0 1 2 3
y = l|x| 3 1 1 0 1 1 3

2 2 2 2 2

y = 2|« 6 4 2 0 2 4 6

1
IIpu mo6om x 3HaueHUe QYHKIUU Y = §|x| B 2 pas3a MeHb-
IIIe COOTBETCTBYIOIIEro 3HAYEHUA (PYHKIUU Y = |x|, a 3HaueHUe
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byHRIUN Y = 2|x| B 2 pasa 60JIbIlIe COOTBETCTBYIOIIEr0 3HAUECHIA

1
QYHKIIUN Y = |x| ITosTomy rpadur GyHKIUN y = §|x| MOKHO

IOJIyUUTh IIyTeM CyKaTusd rpadura QyHKIUU Y = |x| BJIBO€ BIOJIb
ocu y (puc. 53), a rpaduKk QyHKIUU Y = 2|x| — IyTeM PacCTAMKe-

HudA rpadpura QYHKIUN Y = |x| BIBOE BIOJIb ocu Yy (puc. 54).

YA
EON
4t A
Y/
3" P <
y Y
4 2-- 4
1 1__
4-3-210[ 1 2 3 4x
Puc. 53 Puc. 54

Taxum obpasom,

ﬂs‘ Ias mocrpoeHus: rpadurka ¢pynkumuu y = kf(x), rme k > 0,
4k # 1, nocrarouno rpadurx dbyHrmuu y = f(x) pacranyTh
BIOJb ocu Yy B k pa3, ecau kB > 1, uam cixkaTh ero BHOJIb

ocu Yy B %pas,ec.lm 0<Ek<l1.

BreinmosHsas mociiezoBaTeNbHO ABa M 0ojiee IIpPeoOpa3sOBaHUIM,
MOXKHO CTPOUTH rpaduku pyHruuit y = f(x + m) + n, y = —kf(x),
rae k > 0, u gpyrue.

IIpumep 6. IToctpouTs rpadur dyHKmuu y = |x — 2| + 3.

Pemenue. 'padur dyaxnun y = |x — 2| + 8 MomxHO moay-
YUTH IyTeM IepeHoca Tpaduka GYHKIUH y = |x| BLOIb ocu X Ha

2 egUHUIILI BIPABO, a 3aT€M — BIOJIb OCH J HA 3 €IUHUIIBI BBEPX.
I'padur nsobpaskeH Ha pUCYHKe 55.

IIpumep 7. IloctpouTh rpaduk GyHKIUU Yy = —2\/;.

Pemenue. Iloctrpoum rpadhuxk pyHrmuu y = \/; Pacranys
ero BABO€ BJOJIb OCH Y, HMOJy4YuM rpaduk (pyHKOIUU Y = 2\/;.
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T'padburu dyHKIUit y = 2Jx u y = 2/x CUMMETPUYHBLI OTHOCH-
TeJabHO ocu X. IlocTpoeHme M300pakeHoO Ha PUCYHKe 506.

yA YA %\ﬁc
4 4

\ PN 21
S 14

) ) ;
3 \4\\ -1+
7 -2
)
1..
—t > —4
of 1 2 x
Puc. 55 Puc. 56

E 5. ITocTpoenne rpadura gynrnun y = [f(x)|.

ITo ompepesieHnI0 MOAYJIS YKCJIA TMEEM:
f(x), eciu f(x) = O,

FGo| = {—f(x), ecin f(x) < 0.

CiemoBaTesbHO, IOJIS TeX 3HAUEHUI X, mpu KOTOpwIxX f(x) = 0,
COOTBETCTBYIOIIME 3HaueHus GyHKNui y = f(x) u y = |[f(x)| pas-
HEBI, 4 IOTOMY [JIS TAKUX 3HAUCHUU X rpapUKM 5TUX PYHKIIUHA
coBmagaoT. A Tex sHaYeHWH X, mpu KOTOpwIX f(x) < 0, coor-
BeTCTBYIOIIMe 3HaUeHUA GYHKNuit y = f(x) u y = |f(x)| apaaiorcsa
IIPOTUBOIIOJOKHLIMA YNCIAMUA, HO3TOMY IJA TAKMX 3HAYEHUH X
rpa@uKy 9TUX PYHKIUA CUMMETPUYHBI OTHOCUTEILHO OCH X.

ﬂ“ JIna moctpoenus rpadguka dynxnuu y = |f(x)| nocraTouno

4 mocrpouts rpadur dbysrmun y = f(x) u Ty ero yacrs, Ko-
TOpaA JEKUT HUKE OCH X, CHMMETPUYHO OTOOPA3UTH OT-
HOCUTEJILHO 3TOH OCH.

ITpumep 8. ITocTpouTs rpaduk dbyarmuu y = |0,5x — 2|.

Pemeunwne. Ilocrpoum rpadpur dpyuxnum y = 0,5x — 2. 3arem
Ty €ro 4acTh, KOTOpAas JIEKUT HUKE OCH X, CHMMETPUYHO OTOOpa-
3UM OTHOCUTEJLHO 3TOM ocu. I'papuk m3obpakeH Ha PUCYHKe 57.
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]RY

Puc. 57

i ? Kak, monbsysachk rpadhukom GpyHKIUU Yy = f(x), IOCTPOUTH
~/ rpaduk pysknun y = f(x) £ n, rage n > 0; y = f(x = m), roe
m > 0; y=—f(x); y=kf(x), tne k >0, k= 1?

iﬁ Ha4OAbHbIM YPOBEHD B |

389. (Yemno). Kakoe npeobpasoBanne rpappuka QyHKOIUHA y = X2
HYKHO BBINOJIHUTH, YTOOBI MOJMYUYUTDH I'paduK QYHKITUN:

Dy=x"+2; 2) y = x? = 3; 3)y=(x—2)%
4)y = (x + 1)% 5) y = —x2%; 6) y = 2x2?
B Creanuii yposeris I
390. ITocTpoiiTe B OAHOI cuCTeMe KOOPAMHAT rpa- 8 Y
GUKU QPYHKIUI:
Ny=-x, y=—x+3 uy=-x—2;
2)y=\/;,y=\/x—2 uy=+x+3.
391. ITocTpoiiTe B OOHOI cHCTeMe KOOPAMHAT rpa-
UKy QyHKITUNA: x
Dy=x, y=x+2u y=x— 3; 012
y=|x, y=lx—1u y=|x+ 3|
392. Ha pucyuke 58 msobpaxkeH rpauk QyHKIINN
y = x3. IlepeHecuTe ero B TeTpagb U B TOH Ke
cucTeMe KOOpPAWHAT KapaugalllaMy PasHoro 1se-
Ta MOCTPoOUTe rpadpuku GPyHKIIHUIMA:
1)y=x3+1; 2)y=x3 - 2;
8)y = (x—3)% 4)y=(x+2)3 Puc. 58
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393. Ha pucyHke 58 usobpasken rpadur ¢pyaxnuu y = x3. Ilepe-
HecuTe ero B TeTpajib U B TOMH »Ke CHUCTeMe KOOpArHAT KapaH/a-
IIIaM1 Pas3HOTO I[BeTa IIOCTPOUTe IrpadUKU (PYHKIIUHA:
Dy=x%+3; 2)y=x3-1;
3)y=(x—2)% 4) y = (x + 1)3

394. (Yemno). Kakoit ns rpaduKoB Ha pucyHke 59 cOOTBETCTBYET
byHKIAN:

Dy =+x-4
2)y = Nx + 2;
3y =+Jxr -4 111
4)y = Jx + 22 _
X
—2 v
-3
-4
Puc. 59
[ Aocrarousiit yposeHs B
395. IlocrpoiiTe rpadpur QyHKITMN:
Dy=(x—-1)2+3; 2)y =4 - x%
3)y=(x+2)2-5; 4hH)y=(x+3)2+1;
5)y=-3+ (x — 2)% 6)y=—x2-1.

396. IlocrpoiiTe rpadpur QyHKIUN:
Dy =+vx-2+1 2)y = 2-x;
8)y=-2+x+1; )y =Jr+4+2
5y =x-1-3; 6)y = —Jx — 1.

397. IloctpoiiTe rpaduk GyHKIIHNN:

1) y = 3lxl; 2) y = —4lxf;
3)y = 3l Hy =05

x|.
398. IlocrpoiiTe rpaduk QyHKITUM:
1
1) y=3x%  2)y=-2x% 3)y =0,25x2; 4)y = —gxz.

95.



. IMABA 2

399. (Vemuo). Kakoit u3 rpad@ukoB Ha
pucyuke 60 cooTBeTcTBYeT (PDYHKIIAM:

1) y = —2x% 2)y = %xz;
3y = —%xz; 4) y = 2x2?
400. ITocTtpoiiTe rpadhur GyHKITUN:
6 6
Dy=—-1 2)y=——.
x x -1
401. ITocTpoiiTe rpaduK QyHKIIAN:

Dy-1+2; 2y--2_
x x+1

402. Tana mapa6osa y = x2. Sanumure
ypaBHeHUe IIapaboJibl, KOTOPYIO IIO-
JydaTr U3 JaHHOHI IIyTeM IepeHoca:
1) Ha 3 eIMHUIILI BBEPX;

2) Ha 4 eIUHUIILI BHUS;

3) Ha 2 eTUHUIILI BJIEBO;

4) ma 5 egUHUIT BIPABO;

5) Ha 2 eIWHUIILI BIIPABO 1 Ha 3 eIu-
HUIIbI BBEPX; Puc. 60
6) Ha 1 eguHuMIly BJeBO 1 Ha 4 eqJUHUIILI BBEPX;

7) Ha 3 eIWHUIBI BIIPABO 1 Ha 1 eTUHUITY BHUS;

8) Ha 5 egWHUII BJE€BO U Ha 5 eIWHUIl BHUS.

403. Tlocrpoiite rpaduk Gyrrmun y = (x + 1)2 — 4. Ilo rpadury
Hatigure: 1) Hyau QyHKIuu; 2) obsacTb 3HAUCHUH GQYHKIIUAN;
3) sHaueHus X, MPU KOTOPBIX (PYHKIMS MPUHHUMAET OTPHUIlA-
TeJIbHbIE 3HAUEHU;
4) TpoMeXXyTOK BO3pacTaHUs (YyHKIIUU.

404. Tlocrpoiite rpaduk pysrnuu y = (x — 2)2 — 1. Ilo rpadury
Haviaure: 1) uyau pyurmum; 2) o6JacTh 3HAUEHUN PYHKIINN;
3) sHaueHUs X, IPU KOTOPBIX (MYHKIIUA NPUHUMAET IIOJIOKHU-
TeJbHbIE 3HAUEHUA; 4) IPOMEKYTOK yObIBAHUA QYHKIIUU.

i:! BbiCOKMIM YPOBEHb

405. Pemure rpadpuuecku ypaBHeHUe:

1)1+é:\/x—1;
X
W2l - 1= +12
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406. PemuTe rpapuuecKku ypaBHeHUe:

_9 .. o2
1)\/x+1—x 1; W2 (x-22=|x+4.

407. Iloctpoiite rpaduk GyHKIUU Y = X ;
x J—

. x+5

408. IlocrpoiiTe rpaduk GyHKIUU Y = 1
x +

a 409. 1) IocrpoiiTe rpaduk GyHKIUU Yy = |22 — 4.
2) ITonpaydAchk rpadmKoM, HAUANTE BCe 3HAUYEHUSA A, IPU KOTO-
PBIX ypaBHeHUe |x2 — 4| = a UMeeT POBHO TPHU KOPHA.

ﬁk YAPAXKHEHW AAS MOBTOPEHMS
- =~

@ 410. PasnoknuTe Ha MHOMHUTEIN KBAJAPATHBIN TPEXUJICH:
1) x2 + 3x — 4; 2) 2x2 — x — 10;
3) —x% - 2x + 8; 4) -3x2 + x + 2.

iE 411. PemnTe cucTeMy HepaBeHCTB
(x+4)(x—4) - (x—3)(x+1) < -3,
2x -5
9

iJ 412. x, u x, — KopHU ypaBHeHud x2 — 6x + 3 = 0. He pemas
X x

yDaBHEHUS, HAWNTE BHAUEHNE BBIPAKEHNH —2 + —L.

x x

1 2

> - 1.

S

Martematmka BoKpyr HAC

413. ABTOMOOUJIb, ABUTaBIINMCA B MOMEHT Hauajia OTCUeTa Bpe-
MEeHHM CO CKOPOCTBIO U, = 28 M/C, HauaJl TODMO3UTE C IIOCTOAH-
HBEIM ycKopeHueM a = 7 m/c2. Uepes t ceKyHJ IocJe Hadajaa
TOPMOXKEHUA OH IIPeOJIoJIeJl DPACCTOAHWE S = Uyt — %tz (™).
OmpegennTe, 3a KAKOEe BpeMsi C MOMEHTA Hadyajla TOPMOXKEHU
aBTOMOOMJIL Ipeomosies 42 M.

g\ PeLLMTE 1 MOAFOTOBBTECH K M3YHEHMIO HOBOTO MATEPUAAC

414. BoifennTe KBaApaT ABydYJeHa M3 KBaJAPATHOTO TPeXuJeHa:
1) x2 —4x +3; 2)x2 +2x; 3)-x2 -2x -1; 4)x2 + 6x — 2.
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415. PemnTe ypaBHeHUeE:
1) x2 - 2x = 0; 2) 4x2 - 36 = 0;
3)2x2 - bx + 2 = 0; 4)3x%2 + 2x - 5 = 0.
416. Ona pyuxnuu f(x) = x2 + 4x — 5 maiigure:
1) 1(=2); 2) f(-1); 3) 1(0); 4) f(1).

417. 3aBepIlluTe yTBEPKICHIE:

1) «T'padpukoM QyHKIUU y = X2 ABJIAETCAH...».

2) «BeTBu napa6oJbl y = X2 HAIIPABJIEHBL...».

3) «®ynKmua y = x2 yObIBaeT HA IIPOMEKYTKE...».
4) «®yuKnua y = x2 Bo3pacTaeT Ha MPOMEXKYTKE...».

@ MHTepeCHble 30A049KHU AAS HEAEHUBLIX ﬁ
1 .
418. WasBecTHO, uTOo X — — = 1. HaiiguTe 3HaueHue BLIPAKEHUA:
x
1 1
3 _ T, 4 L =
1) x ey 2) x* + e

‘I ®YHKIUA y = ax2 + bx + ¢, a = 0.
° EE TPA®UK U CBOINCTBA

Onuoii M3 BaxkHeHINX (PYHKIUN B Kypce MaTeMaTUKHU SBJIA-
eTcsa keadpamuynas QYHKUUA.

\ ®yukuuwo Buga y = ax? + bx + ¢, roe x — mepeMeHHas,
4 a, b ¥ ¢ — HeKoTOpBIe umMcia, mpuuyeM a # (0, Ha3BIBaIOT
Keadpamuunol gynryuei.

MaremaTuueckue MOAeJ N MHOTUX PeajbHBIX IIPOIIECCOB B pas-
HOOOpPa3HBIX cdepax HeATEJbHOCTH UeJiIoBeKa ABJSIOTCA KBajapa-
TUYHBIMU GQYHKIUAMU. B IIepByIo ouepensb sTO KacaeTcsd HayKHU, B
YaCTHOCTH (DUBUKU U SKOHOMUKH, a TaK:Ke TeXHUKH.

Hanpumep, Telo IBUKETCS ¢ yCKOPeHHMeM a M/c2 m K Hada-
Jly OTCUeTa BPpeMeHH ¢ C IPOILIO PACCTOAHUE S, M, UMesd B BTOT
MOMEHT CKOpocTb v, M/c. Torma saBMCHMMOCTL PpAaCCTOAHUA S
(B MeTpax), MPOMIEHHOTO TEJOM, OT BpeMeHU ¢ (B CEKYHIaX) IIpPu
DPaBHOYCKODEHHOM [ABM)KEHUU 3ajaeTcsa (hopMyJIoi:

at?
s = 7 + Uot + 8y-
Torga, ecau a = 6, v, = 2, s, = 10, To s = 3t2 + 2t + 10.
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3amaua. 3aBUCHUMOCTb MeXKJy IJIOMIAAbI0 MCIIOJIb30BAaHHOM
3eMJIM ¥ BaJIOBBIM JOXOomoM m3 pacdyera Ha 10 rexrapos
CEeJIbCKOXO3SUCTBEHHBIX Yyroauili B (hepMepCKOM XO3AMCTBE JIeCOo-
CTEeIHOI ITOJIOCHI MOYKHO BBEIPA3UTh PyHKIuUEH y ~ —1,5x2 + 9x + 9,
rIe X — IUJIOMIAJb CeJIbCKOXO3AMCTBEHHBIX yroauii (B ra), y — Ba-
JoBo# poxon Ha 10 reKTapoB CeJIbCKOXO3AMNCTBEHHBIX yroauii (B
Thic. TpH). C Kako¥ mJjoIaau X03ANCTBO OyAeT mMeTh HauOOJb-
myoo npubsib? Kaxkosa 6yaer sTa npuoObIIb?

Pemenue. B popmysne pyHKIIMM BBIZEJIUM HOJHBLIA KBajapar:
-1,6x2+9x+9=-1,5(x2-6x-6)=-1,5(x2—-6x+9 -9 —-6)=
=-1,5((x — 3)2 — 15) = 22,5 — 1,5(x — 3)?,

TakuM o0pasoMm, y ~ 22,5 — 1,5(x — 3)2.

ITonyuenHoe BhIpaKeHHe IPUHMMAET HaWOOJbIIee 3HAUECHUE
mpu x = 3. CiemoBaTelbHO, XO03AHCTBO MOJYUYUT HAUOGOJBIIYIO
NPpUOBLIL C ILIOIIAAN B 3 reKTapa.

Pasmep npubbsLiu — 3HaveHune pyHKOuu y = 22,5 — 1,5(x — 3)?2
mpu x = 3, To ecThb y = y(3) = 22,5 — 1,5(3 — 3)2= 22,5 (ThIC. TDPH).
CiemoBaTesibHO, HAUMOOJbIIAS IPUOBLIIL cocTaBUT 22,5 THIC. I'PH.

OrserT. 3 ra; 22,5 ThIC. I'PH.

PaccmoTpuM cBoiicTBa KBaApaTHUUHON PYHKIUU U ee rpaduk.
Haunem c ee wacTHOrO cayuas.

Ilyctes B hopmyne kBagapatwuHoiut ¢pyHKIum b = ¢ = 0, Torga
nMeeM QYHKIUIO y = ax?.

I'padpurom dyHKmumM y = ax2, rae a # 0, asnsgerca mapabosa
C BepIIMHOM B HadaJjie KOOPAMHAT, BETBU KOTOPOM HAaIpaBJEHBI
BBepPX, ecau a > 0 (puc. 61), u BHU3, ecau a < 0 (puc. 62). 3Ha-
venne y = 0 1A QyHKIUK y = ax? ABIAETCA HAMMEHBIINM, €CJIU
a > 0, u manboapmum, ecau a < 0.

Y Iy
y=ax?,a>0 0 _
x
0 ;c y=ax2,a<0

Puc. 61 Puc. 62




IMABA 2

CI/ICTeMaTI/ISI/IpyeM CBOICTBA B BHUae TaGJII/II_U:I.

CsoiicTa pynkuuu y = ax?, a = 0

a>0 a<0
06J1acThb oIpeneIeHns (—00; +00) (—00; +00)
O61acTh 3HAUEHUIT [0; +o0) (=003 0]
T'padpux napab6oJia ¢ Bepmiuuoit (0; 0)
Hamnpasienue BerBei BBEPX BHU3
Hynu dpyaxnunm x=0
IIpoMeXyTKM BHAKOIIOCTOSHCTBA, (—o0; 0), _
y>0 (0; +00)
IIpoMeXyTKM BHAKOIIOCTOSHCTBA, _ (=205 0),
y<0 (0; +00)
BospacTaer Ha IPOMEKYTKe [0; +00) (—00; 0]
V6bIBaeT HA IPOMENKYTKE (=005 0] [0; +o0)
Hawuboabiiee sHauenne QyHKINN - 0
Haumenbinee 3sHaueHre QyHKIUN 0 -

Tenepb paccMoTpuM QYHKIUIO Yy = ax? + bx + c¢. Beigenum us
TpexuneHa ax? + bx + ¢ KBaApaT ABydWwiIeHa: ax? + bx + ¢ =

5 b c b b2 b2 c
alx?2 + —x + — -+ = | =
a a 4a?2 a

alx? +2x - — + ——
4qa2
( sz 2 4ac - b2
all|x + — +
2a

2a
4a
2
Taxum obpasom, y = a[x + —]

4ac — b2
+ —
4qa2

4ac — b?

+ =

4a

_ 4ac - b?
4a

O6o3HauUB , TOJYYHM, YTO

y=a(x—x)+uy,.

CrnenoBaTenbHO, rpa@UK (QYHKIIUU Y = ax? + bx + ¢ MoxKHO
MOJIYYUTh U3 TpaduKa QYHKIUU y = ax? ¢ IIOMOIIBIO ABYX IIPe0s-
pasoBaHUiI — MEePEHOCOB BAOJb KOOPAUHATHLIX OCEI.
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Ipadur pyurnuu y = ax? + bx + ¢ — mapa6oJia ¢ BepIINHON B
2
ToukKe (Xx,; y,), Te X, = —i; Yy, = dac - b7 (puc. 63).
a 4a

Ecau a > 0, BeTBu mapaboJibl Hapas-
JIeHBI BBepX, ecau a < 0 — Buu3. BerBu
mapabosbl CHUMMETPUYHBLI OTHOCHUTEIHLHO
npaAMoi x = x_,. B srom ciaydae rosopsr,
YTO ImpAMad X = X, ABIAETCA  O0CbIO
cummempuu napaboss: (puc. 63).

OrmMeTuM, 4YTO a0CI[MCCY BEPIIMHBI IIa-

Y)

s | pabojbl yAOOHO HAXOAUTh II0 (hOpMYy.Je
0 X, x _ b _

X, = ———, a OpAMHATY Y, IIOJICTABUB

Puc. 63 HalifleHHOe BHAaYeHUe X, BMeCTO X B GopMy-

ay y = ax® + bx + ¢, Takum o06pasom Yy, = y(x,).
IIpu mocTpoeHnuu rpadura pyaxnuu f(x) = ax2 + bx + ¢ cie-
IyeT coOJIONAThL TaKYIO IIOCJIeIOBATEIbHOCTh JeHCTBUIL:
\ . b
\ 1) HaliTH KOOpAMHATHI BepIIMHBI Napaloibl X, = ~35’
& a
y, = [(x,) 1 0003HAYNTH ee HA KOOPAMHATHOM IJIOCKOCTH;
2) MOCTPOUTH ellle HeCKOJHKO TOYEK MapabdoJibl M CTOJIBKO
e TOYeK, CHMMeTPHYHBIX MM OTHOCHTEJbHO NPAMOi X = X _;
3) coeTUHHUTH MOJydeHHbIE TOUKHU TJIABHON JINHHEH.

CucreMmaTusupyeM CBOICTBa B Bue TaOIUIIBI.

CgoiicTBa Gynknuu y = ax2 + bx + c,a = 0
a>0 ‘ a<0

O6JiacTh ompeneIeHus (—00; +00)
O6acTh 3HAUEHUIR [y, +°°) (=205 y,]
T'padpux napabojia ¢ BepIIMHOR (X ; Y.)
HampaBienue BeTBeit BBEPX BHU3
Hynu dysxnunm KOpHHU ypaBHeHHd ax2 + bx +c¢=0
BospacTaer Ha IPOMEKYTKE [x,; +°0) (=005 x,]
VO6bIBaeT Ha IPOMEXKYTKE (=005 x,] [x,; +00)
Haub6osnbitiee sHauenne QyHKIINN - Ys
Hauwmenbiriee 3HaueHUe GHyHKIIUT Yy -
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. IMABA 2

Ilpumep 1. IToctpouts rpaduk GyHKIuT f(x) = x2 —4x — 5 u
omnmcaTh ee CBOMCTBA.

Pemeunue. 'padpurkom pyHKIUU ABIAeTcA mapadoja, BeTBU
KOTOpOIi HampaBJieHbI BBepx. HafimeM KOOpAMHATEI €€ BePIINHBI:

b —4

xB:_%:—ﬁzz’ y,=flx)=22-4.2-5=-9,

Taxkum obpasom, Touka (2; —9) — BepmumHa mapabosisi. Torga
npaMasi X = 2 ABJSETCA OChbI0 CUMMETPHUM I1apaboJbl.

CocTaBuUM Tabauily 3HaUeHUN GQYHKIUUN OIS HECKOJbKHUX IIap
TOUeK Mmapabojibl, CUMMETPUUYHBLIX OTHOCHUTEJHLHO €€ OCH CHUMMe-
Tpum (OJarogaps CHMMETPHUM OPAMHATHI B KayKION Takoil mape
OyIyT OMUHAKOBEI).

x -2 | -1 0 1 2 3 4 5 6
y 7 0 -5 | 8| 9| -8 | -5

OTMeTHM BepIINHY HapaboJbl ¥ TOUKM M3 TaOJUITBI Ha KOOPAU-
HaTHOH miIockocTu. CoeIMHNM UX IIJIABHOM JIMHUEI M MOJIyYMM Ipa-
bux dyaxnum f(x) = x2 — 4x — 5 (puc. 64).

4

Puc. 64

OmnuieM CBOMCTBA 3TOM (PYHKI[UN:

102



KBagpartuyHasa yHKLMS

1) D(f) = (=005 +00);

2) E(f) = [-9; +0);

3) mynu ¢pyurmIun: x = -1 u x = 5;

Hy>0mpux <-1wmwmx>5; y<0mpu —1 < x <-5;

5) pyHKIIMSA Bo3pacTaeT Ha MPOMEXKYTKe [2; +O°) m yOBIBaeT
Ha IPpOMeXyTKe (—20; 2];

6) nanmenbIlee 3HaYeHne QyHKOUU: y, . = —9.

IIpumep 2. Beprmmuoii mapa6ousl y = ax? + 8x + ¢ sABiagercs
Touka A(—2; 4). Hatitn Ko3dGunmeHTs a u C.

Pemenue. MbI 3HAEM, 9TO X, = — 2—, a o YCJOBHIO X, = -2,
a

8
Torga —2 = 50 orkyza a = 2. Tak Kax rpad@uxk QYHKIUU IPO-
a

xoauT uepe3 Touxky A(—2; 4), To, MOACTABUB KOOPAUHATHI TOUKU B
dbopmysay pyHKIIMU, IOJYUYUM BEPHOE PABEHCTBO:
4 =2 -(-2)2+8-(-2)+ c, otkyzma c = 12.
OrBeT.a=2;c=12.

)

1. Kaxyo QyHKIIMIO Ha3LIBAIOT KBALPATHUHOM ?

2. ChopmyupyiiTe cBOiicTBa MYHKINU Y = ax2.

3. Kak HasbpIBaioT rpaduK KBaAPATHUUYHON (MYHKIIUN 1 KaK
ero cTposaT?

4. Chopmynupyiite cBoiictBa GyHKIUU y = ax2 + bx + c.

O

m HO4YOAbHbIM YPOBEHb

419. (Yemmnuo). Kaxkasa us GyHKIUN ABIAeTCA KBaIpPaTUUHO]:

1) y = —2x2; 2)y = —2x + 5;
1
3) y =5x2 - 3x; 4Hyy=—-——;
)Y )Y 3x2 -2x+5
5) y = 3x3 — 2x2 + 5; 6) y=2x2+ 3x —9?

420. Bpioumunure GyHKIIAN, ABJIAIONINECA KBAIAPATUYHBIMMU:
Dy=4x-7; 2)y=4x2-Tx+5; 3)y=3x%
4) y = 2x3 — 3x + 5; 5)y:i+l—l; 6)y=9x2-T7.

x2 x 7

421. I'padukomM Kakoii u3 (PYHKIUN ABIsgeTca mapabosaa? Yka-
JKUTe HalpaBJIEHWE ee BeTBEH.

1)y:§; 2)y=6x2-T; 3) y = —6x2+ 5x + 5;
x
4)y=6x—-17; 5) y = 0,01x2; 6) y = —0,2x2 — 5x.
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. IMABA 2

422. TIpunagnexur ju rpadury GyHKIunM y = x2 — 3x TouKa:
1) A(0; 0); 2) B(1; 2); 3) C(2; —3); 4) D(-1; 4)?

423. TlpuHagaexur au rpadury GQyHKIuM y = x2 + x Touka:
1) A(0; 1); 2) B(2; 6); 3) C(1; 2); 4) D(-1; 1)?

424. TloxkaxuTe cxeMaTHUUYECKU, KaK PACIOJIO}KEH B KOOPIMHAT-
HOM MIJI0CKOCTU rpaduK (PyHKIIUN:

1) y = 10x2; 2) y = —15x2.

425. TlokamuTre cxeMaTHUUYECKU, KaK PACIOJIOMKEH B KOOPIMHAT-
HOI ILIOCKOCTHU rpaduk GyHKITUU:

1) y=-7x2%; 2) y = 5x2.

B Creanuit yposetis S

426. Nana pyurimua f(x) = %xz. 1) 3amosHUTE B TeTpaau TaOJIUILY:

x 0 t1 *2 13 14 *5
f(x)
2) moctpoiiTe rpaduK QyHKIINN;
3) mafinure mo rpadury f(—1,5), f(2,5), f(4,5);
4) maiiguTe mo rpaduKy 3HaueHUS X, OPU KOTOpbIX f(x) = 1,

f(x) = 3,5;

5) HaliiuTe IPOMEKYTKY BO3PACTAHUA U yObIBAaHUSI QYHKIIUN.

427. Nana pysrmua g(x) = ixz. 1) BamosrHUTE B TETPAAW TAOIUITY:

x 0 +1 +2 +3 +4
g(x)

2) moctpoiiTe rpaduK QyHKIIUN;

3) maniaure o rpadpury g(-2,5), g(1,5), £(3,5);

4) HaliguTe MO rpa@uUKy 3HAUEHHUA X, IPU KOTOPBIX g(x) = 1,
8(x) = 2,5;

5) HaliiuTe IPOMEKYTKYU BO3PACTaHUA U yObIBAaHUS (QDYHKITUN.

428. He BBIIONHAA HTOCTPOEHUS, HAWANTE KOOPAMHATEHI TOUYEK
mepeceueHna rpaduka QyHKINN y = —2x2 ¢ IPAMOIL:
1) y = -8; 2)y =10; 3) y = 4x; 4) y = —6x.
429. He BBINIONHAA IOCTPOEHUA, HAUANTE KOOPIUHATHI TOUEK IIe-
peceueHnus rpaduka QyHKIUYU y = 5x2 ¢ NIPAMOIL:
1) y = 20; 2)y =-5; 3) y = 10x; 4) y = —5x.
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430. OnpegennTe HaIpaBJeHNe BeTBel, HAWANUTe KOOPAMHATEI
BEPIINHLI M IOCTPOHUTE cXeMaTHuUYeCcK! rpaduK KBaIPATUUHON
byHKIIUN:

Dy=x2-8x+7T; 2)y=—x2+ 2x - 3;
3)y=0,2x2 - 0,4x + 2; 4) y = —2x2 + 6x — 3.

431. OnpenmenuTe HaIpaBJieHHWEe BeTBeH, HaWAUTEe KOOPAMHATEI
BEPILMHLI ¥ IOCTPOMTE cXeMaTHUYeCKM IpaduK KBaApPaTHUYHONR
QYHKIIUN:

1) y=38x2-12x + 7; 2) y = —2x2 + 8x — 3.

432. He BLIIOJHAS IIOCTPOEHUWA, HANANUTE TOUKHU IIepecedyeHm’s
rpapuKka KBaJpaTUUYHON (PYHKIIUU C OCAMU KOOPAUHAT:

1) y = x2 - Tx + 10; 2) y =2x%2 - x - 3;
y=—x2+8x+9; 4) y = —8x2 — bx + 2.

433. He BBITIOJIHSAA TOCTPOEHUSA, HAUAWTE TOUYKU II€pPecedeHmus

rpaduka KBaAPATUUYHOU (PYHKIIUU C OCAMU KOOPAUHAT:

1) y = x2 + 4x — 5; 2)y=-5x2—-6x — 1.
434. TloctpoiiTe rpa@uK QPyHKI[MUN:

1) y = x2 - 2x; 2) y = —x2 + 6x;

y=x2+4x + b; 4)y =—-x2+ 2x + 3.
435. ITocTpoiiTe rpaduK QYHKITHAN:

1) y=x2+4x; 2) y = —x2+ 2x;

y=x2+2x + 3; 4)y =—-x2+ 4x — 3.

iE AOCTATOYHbIM YPOBEHb |

436. Ilocrpoiite rpaduk ¢pyrrnun f(x) = x2 + 2x — 3. Ilo rpadu-
Ky Haiigure: 1) f(1), f(-2,5), f(1,5);
2) sHaueHudA X, IPU KOTOPBIX f(x) = 5, f(x) = -4, f(x) = —2;
3) HyIu QYHKIIUU;
4) pemtenus HepaseHcTB: f(x) = 0, f(x) < 0;
5) HauboJibIliee ¥ HaUMeHbIIlee 3HAYCHUA QYHKIUU;
6) obsacTh 3HAUEHUI QYHKIINN;
7) IPOMEKYTKY BO3PACTAHMUS U MPOMEMKYTKY YOBIBAHUA (QYHKITHAMN.

437. TlocTtpoiiTe rpadpur pyarnuu g(x) = —x2 + 6x — 5. Ilo rpa-
Gury maigure: 1) g(1), g(2,5), g(4,9);
2) 3HaueHUsd X, IIPU KOTOPBIX g(x) = 4, g(x) = -5, g(x) = 2;
3) Hyau QYHKIINU;
4) pemenusa HepaBeHCTB: g(x) > 0, g(x) < 0;
5) HauboJibIliee 1 HaUMeHbIIIee 3HAUCHUA QYHKIUU;
6) o0stacTh 3HaAUeHUIT QYHKIINN;
() TPOMEKYTKY BO3PACTAHUSA M IIPOMENKYTKY YOBIBAaHUA (QhYHKITIH.
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438. I'paduk KBaAPATUUYHON PYHKIIMK — mapadoja ¢ BepIINHOH B

1
HavaJjie KOOPAWHAT, IIPOXOIAIINAs Yepe3 TOUKY A[—Z; gj 3a-
JauTe 3Ty QPyHKINIO (GOpMYJIOM.

439. IlocrtpoiiTe rpad@uKk KBAAPATUYHON (GYHKIWU U IO Ipadury
HalguTe 00JacTh 3HAUEHUH QYHKIIUU, HYJIW (QYHKIUHU, IIPO-
MEeXYTKHM 3HAKOIOCTOSHCTBA W IIPOMEXKYTKU BO3pPacCTaHUS U
yObIBaHUA (QYHKIIUN:

1) y = —4x2 + 8x; 2) y = 2x2 — 8x + 6;
3)y=(x— 1)(x - 5); 4)y=2(x + 1)(x — 3).

440. TlocTtpoiiTe rpaduK KBAAPATUYHON QYHKINU U HO rpaduKy
HalinuTe 00JIaCTh 3HAUEHUHN (QYHKIINU, HYJIW (PYHKIWH, IIPO-
MEXKYTKH 3HAKOIOCTOSHCTBA M TPOMEKYTKM BO3pACTaHUA U
yObIBaHUA QYHKITUU:

1) y = 2x2 — 6x; 2)y=-3x2+ 12x — 9.
441. Tpadur pysKnum y = ax? + 2x + 3 IPOXOAUT UYepe3 TOUKY
B(1; —5). Haiigute KoauiueHT a.

442. Tpadur GyHKnumu y = 2x2 + bx + 5 NPOXOAUT UYepe3 TOUKY
A(1; 9). Haiigure KoapduiiuenT b.

443. Tlpu KaKux B3HAUYEHUAX b OChI0 CHUMMETPUU I1apadoJIbI
y = x2 + bx + ¢ 6yzmer npamas: 1) x = —1; 2) x = 5?
Bausier su Ha oTBeT 3HaueHue Koaduiuenra c?

444. Tlpy KaKOM 3HAUEHMM 4 OChI0 CHMMETPUU HApPadOoJIbI
y = ax? — 6x + 7 6yzmer mpamas x = —1?

445. Haiigure TOUKHU I1apaboJIbI:

1) y = x2 — 6x + 10, y KoTOpBIX abcmucca paBHA OPAUHATE;
2) y = x2 — Tx + 8, y KOTOpBIX abcmucca U OpAUHATA — IPOTH-
BOIIOJIOKHBIE UHCJIA.

446. Haiigure TOUKU IapabOJIbI:
1) y = x2 — 5x, y KoTOpHIX abciiucca paBHA OPAMHATE;
2) y = x2 + 2x — 10, y KoTOpeIX abcmucca W OpAUHATA — IIPO-
THBOIIOJIOMKHBIE UICJIA.
447. JlokaKkuTe, UTO BCE TOUKU IMapaboOJIbI:
1) y = x2 — 2x + 3 sexaT BEIIIE OCH X;
2) y = —x2 — 4x — 5 IeRAT HUMKE OCH X.

448. Haligure TOUYKHU IepecedyeHua mapabosisl y = 2x2 — Tx + 13
¢ mpamo#t y = 2x + 3.

449. Haligure TOUYKM IepecedyeHuss mapabosisl y = 5x2 — Tx — 3
c mpamo#t y = —x — 4.
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450. Teso, magmaroiiee Ha 3eMJIIO, 3a ¢ C IIPEOJOJEBAET PACCTOS-
gt? 9
HUEe S M, T[e S = 5 g ~ 10 m/c?. Uepes KaKoe BpeMs TeJO
IOCTUTHET IIOBEPXHOCTH 3€MJIH, €CJAH B HAUYAJLHBIA MOMEHT
OHO HaxXoIuUTCA Ha BbIcoTe 560 M?

U BbICOKMI YPOBEHb

451. W3 nyKa BBIIYCTUJIM CTPEJY BEePTUKAJIbHO BBEPX C HAYAJID-
HOU cKopocThio 50 M/c. 3aBUCUMOCTh PACCTOAHUA S (B MeTpax)
OT CTPeJIbl 10 3eMJIM OT BpeMeHM mojieta f (B CeKyHIax) sajma-
erTca dopmysaoit s = 50t — 5t2. IlocTpoiiTe cxeMaTHUUYeCKH T'pa-
UK 5TOM 3aBUCUMOCTH U II0 HEMY HaWIUTE:

1) xaxoit HanbOoJIbIleil BbICOTHI JOCTUTHET CTPeJIa;

2) IpoMeKyTOK BpeMeHU, B TeUeHNe KOTOPOTo OHA JieTeja BBepX,
¥ TIPOMEKYTOK BPEMEHU, B TeUueHKre KOTOPOro OHA Tajjajia BHUS;
3) uepes CKOJIBKO CEKYH/ II0Cje IIycKa CTpesa yiaja Ha 3eMJIIO.

452. Msau noadpocuan BepTUKAJILHO BBEPX C HAUAJIBHOI CKOPOC-
TbI0 15 M/c. 3aBUCHMOCTh pacCcTOAHUA A (B MeTpax) OT Msdya
0 3eMJIM OT BpeMeHu ImoJieta ¢ (B ceKyHaax) 3agaercsa ¢hopmy-
Jgoit h = 15t — 5t2. TlocTpoiiTe cxemaTudecKu rpaduK dToi 3a-
BHCHMOCTH U II0 HEMY HaiguTe:

1) xaxoit HanbOJIbIlIe#l BBICOTHI JOCTUTHET MAY;

2) IPOME;KYTOK BpeMeHU, B TeUeHre KOTOPOr'o OH ABUTAJICS BBEPX,
U IIPOMEXKYTOK BPEMEHM, B TeUeHre KOTOPOr'o OH IafaJl BHU3;

3) uepes CKOJIBLKO CEKYH] MOcJie IoA0packIBaHUSA MAY yIaa Ha
3eMJIIO.

453. Ilpu xakux sHaueHuAx b u ¢ Touka N(5; 7) ABiaseTca Bep-
IMUHOM mapabossl y = x2 + bx + ¢?

454. Tlpu Kakux 3HaueHUsAX a um ¢ touka M(—3; —13) aBiaserca
BEPIINHOK mapabossl y = ax? + 12x + ¢?

455. Toura M(3; —2) sBaseTca BepIIMHON mapabomusl y = ax2 + bx + c,
mepecekaroieii ocb opauuat B Touxke N(0; 7). Haligure 3maue-
HUA Kod(PdumueHTos a, b u c.

456. IIpu KakoM 3sHaueHHM ¢ HauboJIbIllee 3HaUeHUEe (PYHKIIUU
y=-x2+ 6x + ¢ pasHO 16?

457. Ilpu KaxoM 3HAUYEeHWM C HaWMeHbIlee 3HAUeHHe (QYHKIIUN
y =x2 — 4x + ¢ paBHO 4?

458. Ilpu KaKuX 3HAUYEHUAX ¢ QYHKIUA Yy = x2 + 8x + ¢ mpu Beex
SHAYEHUAX X IMPUHUMAET TOJBKO IOJOMKUTEJIbHbIE 3HAUEHUA?
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459. TIpu KaKuX 3HAYEHUAX ¢ QyHKIua y=—x2 + 2x + ¢ 1mpu Bcex
3HAUEHUAX X IPUHUMAET TOJIBKO OTPUIIATE/IbHBIE 3HAUCHUA?

ﬁ 460. Ilocrpoiite rpadur GyHKIUN:

1) y = x2 — 6|x| + 5; 2)y = |x2 — 6x + 5.
461. IToctpoiiTe rpaduK QPYHKIMIA:
1) y = x2 — 4)x| + 8; 2) y = |x2 — 4x + 3|.

ﬁ% YNPOXKHEHUI AAS MOBTOPEHMS
o+~

@ 462. IloctpoiiTe rpaduK GyHKIIUN:
1)y = Jx + 2; 2y = Jx + 2.

iE 463. HaiizuTe KOOPAMHATBHI TOUYEK IepeceueHus rpaduKoB
byHKIIMIT:
1) f(x) = 3x2 u g(x) = —6x; 2) p(x) = x2 + x m y(x) = 2.

464. Haiigure 06JiacTh omnpeaeeHns PYHKIIIN:

3+
1)y:—x- 2)y = Jx — 5.

b
3x2 +2x -5
465. He BBIIIOJIHASA IIOCTPOEHUSI, HANAUTE KOOPAUHATEI TOUYEK IIepe-
. 6 .
ceueHudA rpaduroB GyHKIUN y = — u y = x + 1. IlocTrpoiiTe rpa-
x

GuKnu 7aHHBIX GYHKIIUNA 1 OTMEThTEe Ha HUX HalJeHHbIE TOUKMU.

lj 466. Pemure rpadguuecKu ypaBHeHUe VX + 3 = 4 2.
x

467. Haiinute HyIu QYHKITHUN:

1) f(x) = (x — D(x + 2|« - 85  2) g(x) = x(x - 3)1/|x| - 2.

.
468. Bo Buemrnem HesaBucumoM olienuBaunuu (BHO) mo matema-
TUKe, cocroaBinemca 12 uioumsa 2015 roma, mpuHAJIKN ydacTue
121 716 uenoBex. 3amarnue N 30 mMpaBUJILHO PEIIUJIU TOJBKO
6,06 % ot uucaa yuacTHuKoB. CKoIbKO yuacTHUKOB BHO mpa-

BUJIBHO perruan sagaaue Ne 307

Matematmka BOKpyr HAC

8“ PeLunte 1 NMOArOTOBLTECH K M3YHEHUIO HOBOTO MATEPUAAC

469. Kaxue us uucen —2, —1, 0, 1, 2 aABIAOTCS pPeIIeHUIMHU He-

paBeHCTBa:
1) x2 + 2x — 3 > 0; 2)x2 +x -2 < 0
Hx2+x > 0 4) x2 - 38x < 0?
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470. Pemurte ypaBHeHUE:

1) x2 - 3x — 4 = 0; 2) -2x2 + 3x + 5 = 0;
3) x2 + 18x = 0; 4)4x2 -9 = 0.
B MHTepeCHble 30AQ4YKHN AA HEAEHMUBbIX ﬁ

471. Ha Kaxoe HaTypaJbHOE UMCJIO HYXKHO pasneauTs umciao 180,
4TOOBI OCTATOK OT JNeJieHusA coctaBuia 25 % oT uacTHOTO?

Homawnaa camocmoamenvrnas paboma Ne 2

Kasxcooe 3adanue umeem yemvipe sapuarnma omseema (A-I),
cpedu KomopwvLx moJsbKo 00UH A8J5emcs npasuivHulm. Buibepume
npasuabHbLL 8apuaHm omeema.

iﬁ 1. Dano f(x) = x2 — x. Haiigure f(-1).
A. -2; B. 0; B. 2; T. 1.

2. Yro6sl mocTpouTh rpapur GyHEmuM y = x2 + 2, Hy»KHO Iepe-
HectH rpaduK QyHKDUN y = x2 HA 2 €UHUILL...

A. BI€EBO; B. BBepx; B. BHUs; T'. Bopaso.

3. YKaKuTe KBaAPaTUUHYIO0 (PYyHKIIHIO:

1
A y=-2x2+3x+T; B.y=—""-—
Y Y= —2x+5
B.y=x3-2x2+3x+ 1; T.y=x*-2x2+ 3.
@ 4. Haiigure nyau GyHKOuu y = x2 — 4x.
A. 0; B. 4; B. 0; —4; T. 0; 4.

5. YKaKuTe B3HaueHUWe X, IIPU KOTOPOM 3HaueHume QYHKIUU
y = 2x + 5 Oymer paBHO 7.

A.7; B. -1; B.1; T.O0.

6. He BBIMOJIHAA IOCTPOEHWSA, HANUTE BCe TOUYKU IME€PeCeUeHUs
rpadukoB QyHKIMi y = —3x2 u y = 9x.
A. (0; 0); B. (0; 0), (-3; —27);
B. (0; 0), (—3; 0); T. (0; 0), (3; 27).

iE 7. IlocrpoiiTe cxemarudecku rpaduk QyHKIMu y = —x2 + 2x — 3
U YKaKuTe 00JIacTh 3HAUEHUI 9TON (PyHKIIUH.
A. (%05 =2); B. [-2; +0);
B. (—o0; —2]; I. (—o0; 2].
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., 1
8. IlocTpoiiTe cxemaTuyecKu rpaduk QYyHKIUU Y = 5 x2 — 4x

U YKAXKUTE IIPOMEXKYTOK BO3PACTAHUSA 3TOM (PYHKI[VUI.

A. (=005 4]; B. [-8; +00);
B. [-4; +0); T. [4; +00).
1
9. VrasKuTe 00JIaCTh OIIpeIeIeHU S HKIUNA ) = ——.
pen GyHKIL Y m
A. (005 9); B. (—00; +00);
B. (=05 9]; I. (=205 —9).

iz 10. Yraxxure obylacTb 3HAUEeHUN QyHKIUU y = 4 — %|x|
A. (=5 4);  B.[4; +0);  B. (-; 4]; I'. (=005 +00).

11. Ilpu Kakux 3HaueHUAX a u ¢ Touka M(—1; 4) aBiasAeTcsa Bep-
MUHOHN mapaboasl y = ax? + 2x + c?
A.a=1, c=3; B.a=1,c=05;
B.a=1, c=-5; Ia=-1,c="1.

(x2 - 9), /|x| -4,
X

12. CkoabKO HyJeH nmMeeT GPYHKIUA Y =

A.1; B. 2; B. 3; T. 4.

3ATAHUS NJI5 IPOBEPKH 3HAHHUN K § 8—11

m 1. Ina pysxnun f(x) = x2 + x HaifiguTe:

1) f(0); 2) f(-1); 3) 1(2); 4) f(=3).
2. Kak us rpaduka QyHKIuYU y = x2 MOJIyuYnuTh rpadur QyHKIAN:
Dy=x%+5; 2) y = (x + 5)??
3. Kakme 13 QpyHKIIUNA ABISIOTCA KBaAPATUUYHLIMI:
1
1)y = x2 — 4x; Dy = ——;
)y VY= i
y=x3+x+3; )y = x2 + x + 3?
@ 4. Hatigure HyJIu QyHKITAN:
Hy=-2x+7; 2) y = x2 - 5x + 6.

5. ITocTpoiiTe rpadur GyHKIIUNI:
)y =+vx - 3; 2)y=\/;—3.
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6. He BHIIOJIHAS IIOCTPOEHUs, HaHAUTe KOOPAUHATLI TOUEK Iepe-
ceuyeHns rpaduKoB QyHKIuA y = —4x2 u y = 2x.

iE 7. Haiinure 06yacTh onpeneleHna (DyHKIIAN:
15x 1

D f(x) = ————; 2) g(x) = ——.

) 1(x) 2x2 +3x -5 ) () V8 — 2x

8. IlocrpoiiTe rpadur bysrmunm y = x2 — 2x — 3. Ilo rpadury
HaWuTe:
1) o6nacTh 3HaAUEHUN QYHKIIUH;
2) IPOMEeKYTOK BO3PaCTAHUS U IIPOMEKYTOK YOBIBaHUSA (PYHK-
I[MH.

i:! 9. Ilpu Kakux sHaveHuAx b u ¢ Touxka A(2; —1) aBiaseTrca Bep-
muUHOHN mapabouasl y = 2x2 + bx + ¢?

ﬂOﬂOﬂHumeJlebLe 3a0aHus

E! 10. Pemiure ypaBHeHHEe VX — 2 = E + 1 rpacpuuecku.
x

11. Ckonbko Hynel umeer QyHKIUA [(x) = x(x2 — 1),/|x| - 27

‘I 2 . KBAJPATHBIE HEPABEHCTBA

ﬂ\ HepasencrBa Buma axZ + bx + ¢ > 0, ax2 + bx + ¢ > 0,

L ax? +bx +¢<0,ax?+ bx + ¢ < 0, rre x — nepeMeHHas,
a, b 1 ¢ — HexkoTopsie yuciaa, nmpuuem a + 0, Ha3BIBAIOT
K6adpamHnsvimu HepageHcméamu (HIU HepaGeHCMEAMU
6mopoil cmenenu ¢ 00HOU NepemeHHOow).

Hampumep, KBagpaTHBIMU ABJIAIOTCSA HepaBeHCTBA:
2x2+3x—-5>0,4x2-82>0, 7Tx2—-9x <0, x2—9x + 17 < 0.

Pemenusa KBajpaTHBIX HEpPaBeHCTB MOMKHO paccMaTpu-
BaThb KaK IIPOMEXKYTKM, Ha KOTOPBIX KBaapaTuuHad QyHK-
nua y = ax? + bx + ¢ OPUHUMAET MOJIOMKUTEJbHbIE (IJI
HepaBeHCTB ax2 + bx + c¢ > 0), HeoTpunareibHble (IJA Hepa-
BeHcTB ax? + bx + ¢ > 0), orpunareibHble (419 HepaBeHCTB
ax? + bx + ¢ < 0) U HemOJOXKUTeIbHBIe (AJA HepaBeHCTB
ax? + bx + ¢ < 0) smHauenuda. CiefoBaTeJbHO, UTOOLI PEIINUTH
KBaJpaTHOE HEPaBEHCTBO, AOCTATOYHO HAWTU COOTBETCTBYIOIIHE
MPOMEKYTKH 3HAKOIIOCTOSHCTBA KBaAPaTUYHON (QYHKIIUU.
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Ilpumep 1. Pemuts HepaseHcTBo x2 + 3x — 4 < 0.
Pemenue. Paccvorpum Qyuknuo y = x2 + 3x — 4. I'padurom
ee OymeT mapaboJia, BeTBHM KOTOPOM HAaIlpaBJe€HLI BBepPX. BBIACHUM,
IlepecekaeT Jiu mapaboJia ochk X, pellinB ypaBHeHUe x2 + 3x — 4 = 0.
Iomyunm: x; = 1; x, = —4 — HyJu QyHKIUH, TO eCTh Mapabosa mepe-
CeKaeT ochb X B TOUKax c abciuccamu 1 m —4. CTtpoum cxemaTuye-
CKM rpapuK maHHOU (HYHKIIMU, 3HAA ee HYJIN
YA ¥ HampasjeHHe BeTBeil (puc. 65). ITo rpadury
\ / ompeenasieM, 4TO (PYHKIUA LIPUHUMAET OTPHU-
1 ; IaTeJbHbIe 3HAUCHUS IPU X € (:4; 1). Cienmo-
BaTeJIbHO, MHOXKECTBOM DEeIIeHUI HepaBeHCTBA
x2 + 8x — 4 < 0 aBnsaerca npomeskyTox (—4; 1).

OrBerT. (—4; 1).

Puc. 65 ITpumep 2. PermuTs HepaBeHCTBO:
1) x2 4+ 3x — 4 < 0; 2) x2+3x—4 > 0
3)x2+3x—-42>0.

Pemenue. Paccmorpum cxemaTuueckoe u3oOpaskeHUe rpa-
buka pyaxknuu y = x2 + 3x — 4 (puc. 65).

1) HepaBenctBy x2 + 3x — 4 < 0 yIOBJIETBOPAIOT Te Ke 3HA-
YeHHs X, 4TO W HepaBeHCTBY X2 + 3x — 4 < 0, a TakKe 4mC-
jga —4 u 1 — wyam QYHKIHH, TO €CTh Te 3HAUEHMS apryMeHTa,
[P KOTOPBIX 3HaYeHHe QyHKOuU y = x2 + 3x — 4 paBHO HYJIO.
3HauuT, MHOKECTBOM pellleHuil HepaBeHCTBa x2 + 8x — 4 < 0 aB-
JsieTcs IpoMesKyTok [—4; 1].

2) Us pucyHka 65 Buaum, uyro QyHKIUA y = x2 + 3x — 4
OPUHUMAET IIOJOMKUTEJIbHBIE B3HAUEHUA npu X € (—0; —4)
mwim x € (1; +00). MHOKecTBOM pellleHWI HepaBeHCTBA
x2 + 3x — 4 > 0 aBugercsa o0beJUHEHNe 3THX IIPOMEKYTKOB,
TO ecThb (—0; —4) U (1; +0).

3) HepaBeHcTBY x2 + 3x — 4 > (0 yIOBJIETBOPAIOT Te JKe 3HA-
YeHHS X, 4YTO M HepaBeHCTBY x2 + 3x — 4 > 0, BKJOUas HyJIH
dbysrmum y = x2 + 3x — 4, To ectb uncaa —4 u 1. Takum oGpa-
30M, MHOYKECTBOM peIlleHUi HepaBeHcTBa x2 + 3x — 4 > 0 aBuda-
ercd (—o0; —4] v [1; +00).

OrBer. 1)[—4; 1]; 2) (=905 —4) U (1; +o0);

3) (005 —4] L [1; +00).

OrMeTuM, UTO AJIA HPEAJOMKEHHOI'0 CIIOCO0a peIleHusl HU II0-
JIOJKEHIE BEePIINHLI Hapabojibl, HM PaCIOJIOKeHHe I1apaboJibl OT-
HOCHUTEJbHO OCH I 3HAUEHUS He MMeIoT. BasKHO JUINL 3HATH ab-
CIIMICCHI TOUEK IepeceyeHusA mapadoJibl ¢ OCchl0 X (HyJau QYHKIIUN)
U HaIlpaBJieHIle ee BeTBell (BBepX WU BHU3).
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Taxum oOpasoM, pelllaTh KBaJpaTHbie HEPABEHCTBA CJIELyeT B
TaKOH II0CJIefOBATEJIHHOCTH:

ﬂ\ 1) HaxoAMM KOPHH KBAaJAPATHOrO TpexujeHa ax? + bx + ¢
4 (ecim OHM CyHIECTBYIOT);
2) eciIu y HepaBeHCTBA CTPOTUM 3HAK (> MM <), TO KOPHU
KBaJIPaTHOTO TPEXYJIEeHA OTMeYaeM Ha OCH X «BBIKOJIOTHI-
MH» TOUYKAMu (OHM OYXyT MCKJIOUYEHbI M3 MHOKECTBA pe-
IIeHWii HEePaBE€HCTBA); €CJIM — HEeCTPOrui (> miam <), TO
KOPHH OTMeYaeM 3aKpalleHHbIMHU TOYKAMH (OHH OyAyT
BKJIIOYEHBI B MHOJKECTBO PelleHNii HepaBeHCTBA);
3) cxemaTuyecku crpouM rpadux pyHKnuu y = ax? + bx + ¢,
YUUTHIBAS HAIIpABJI€HHE BeTBeil MapaboJbl M TOUKH ee
IepecevYeHns C OChI0 X (ecii OHM CYIIEeCTBYIOT);
4) HaXO0OMM HA OCH X IPOMESKYTKH, HA KOTOPBIX (PyHKI[Ms
y = ax? + bx + ¢ yIOBIeTBOpPSET JaHHOMY HEPaBEHCTBY;
5) 3amuchIBaeM OTBeT.

ITpumep 3. Haiitu o6;1acTsb onpeseneHusa QYHKIUAN y = \/3x — x2.

Pemenue. O6iacThio onpenenennss JaHHOH (GYHKIIUU SBJIA-
eTcs MHOXKEeCTBO pellleHuil HepaBeHcTBa 3x — x2 > 0.

1) KopEu KBajgpaTHOrO TpexujeHa 3x — x2 — uncaa 0 u 3.

2) OrmeuyaeM KOPHM Ha OCU X 3aKpAIlleHHBIMU TOYKAMU, TaK
KakK 3HAK HepaBeHCTBA — HECTPOTHUIi.

3) CxemaTuuecKu CTpouM Trpadur QyHK-
mum y = 3x — x2. 9to mapaboJa, ImepeceKa-

omas ock X B Toukax 0 u 3, BeTBU KOTOpOM 0 3
HampasJieHbl BHu3 (puc. 66). x
— x2>
4) HepaBeHctBo 3x x 0 mmeer MecTo Puc. 66
opu x € [0; 3].
Orser. [0; 3].

IIpumep 4. PemnuTs HepaBeHcTBO X2 — 6x + 9 > 0.

Pemenue. 1) Kopess ypasaerusa x2 — 6x + 9 = 0 — uucyo 3.

2) OrMeuaeM TOUKY 3 HA OCH X «BBIKOJIOTOM», IIOTOMY UTO 3HAK
HepaBeHCTBa — CTPOTHUM.

3) CxemarudecKu cTpouM rpadpur GyHKmum y = x2 — 6x + 9.
JTo mapaboJia ¢ BEPIIUHON HA OCU X, €e BeTBU HaIpaBJeHbI BBEPX
(puc. 67). C ochbio X OHa MMeeT eIWHCTBEHHYIO OOIIYI0 TOUKY —
TOYKY 3 (roBOpPAT, UTO mmapaboJia KacaeTcs OCHU X).

4) 3 pucyuka 67 BuguM, 4TO PYHKIIUSA IPUHU-

MaeT II0JIOMKUTEeJbHbIe 3HaueHUs IIPH J0oM 3Ha-
yeHUU X, Kpome x = 3. AMeeM MHOJKECTBO peIlle-
HUU HepaBeHcTBa: (—o0; 3) U (3; +00). 3

OrBeT. (—90; 3) U (3; +0). Puc. 67
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IIpumep 5. Pemmuts HepaBeHCTBO —x2 + 2x — 7 < 0.

Pemenue. Ypasuerue —x2 + 2x — 7 = 0 KopHe#l He uMeer,
rak Kak D = 22 — 4 - (-1) - (-7) = —24 < 0. CaemoBaTenabHO, Ia-
pabosna y = —x2 + 2x — 7 He mepeceKkaer och X. BeTBu mapa6oJibl
» HaIpasJeHBl BHU3 (puc. 638).

x Tak KaK Bce TOUKM MapaboJbl Je:KaT HUMKe
ocH X, TO MHOKECTBOM peIleHWH HepaBeHCTBa
—x2 + 2x — 7 < 0 aBasdercsa MHOKECTBO BCeX
yuces: (—o0; +0o0),

OTrBerT. (—00; +00),

Puc. 68

Ilpumep 6. PemuTsh HepaBeHCTBO —Xx2 + 2x — 7 > 0.

Pemenue. I3 pucyuxa 68 BuaumMm, 4TO HU OJHA M3 TOUEK
mapaboiibl He JIEXKUT BBIIIIE OCH X M He IPUHAMJICKNUT €, I09TOMY
HepaBeHCTBO —x2 + 2x — 7 > 0 He UMeeT peIlleHUH.

OTrsBerT. Her pemennii.

x2 + 2x > 0,
x2 +x-12 < 0.

Pemenune. PemenusvMu cucreMbl HEPABEHCTB SBJIAITCA
o0IIie pellleHUs HepaBeHCTB cucTeMbl. CiieJoBaTEIbHO, UTOOBI
HaAWTU perieHusi CUCTEMbBI, HYJKHO PEIIUTh OTAeJbHO KaKIoe 13
HepaBeHCTB U HAWUTHU UX OOIIUe PerIeHns.

MHuoxKecTBOM pelleHnii HepaBeHcTBa X2 + 2x > 0 aBiIdAeT-
ca (—o0; —2) U (0; +°0). MHOKecTBOM pellleHNII HepaBeHCTBA
x2 4+ x — 12 < 0 aBnserca [—4; 3] (pemmuTe 5T HepaBeHCTBA ca-
MOCTOSATEJIBHO).

Nz06pasuM Ha KOOPAWHATHON IPAMOII HOJYUYeHHBIE MHOMKE-
cTBa perteHuii (puc. 69). MHOXKecTBOM peIleHUil CUCTEMbI OyaeT
uX mepeceveHue, To ecthb [—4; —2) U (0; 3].

ITpumep 7. Pemurh cucTeMy HEPaBEHCTB:

-4 -2 0 3
Puc. 69
OrBerT. [-4; —2) U (0; 3].

{ 2 1. Kakue HepaBeHCTBA HA3LIBAIOT KBAAPATHBIMU?
~/ 2. Kak pemmuTh KBaJipaTHOe HEPaBEHCTBO?
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iﬁ Ha4YaAbHbIM YPOBEHb

472. (Yemnuo). Kakue n3 HepaBeHCTB ABJIAIOTCSI KBaIPATHBIMU:

1) 2x + 3 > 0;

4) 9x2 — 3x3 < 0;

2)3x2-Tx—52>0;

5) x2 + Tx < 0;

N
x2 — bx
6) x2 + 9 > 0?

3) < 0;

473. Kakue us uncen —3; 0; 2 SBAAIOTCS PeNIeHUSIMU KBaJpaTHOTO

HepaBeHCTBa:

1) x2 — x > 0;

Dx2-—x+2>0;

3)4x2+3x—-1<0?

474. Kaxue us unceya —2; 0; 1 ABIAOTCA PEIICHUAMYI KBaAPATHOTO

HEPaBEHCTBA:
1) x2+ x > 0;

2) x2 + 6x + 8 < 0;

3)3x2-x+2>0?

475. Vcnonb3ysi cxeMaTHUecKoe Mu300paskeHne rpapuxa (QyHK-
v y = 2x2 + 3x — 5 (puc. 70), 3anUIIKTe PEIICeHUA HEPABEeH-

cTBa:

1) 2x2 4+ 3x — 5 > 0;
3)2x2+3x -5 <0

\_/

2) 2x2 + 3x — 5 > 0;
<0

4)2x2+3x -5

/ N\

Puc. 70

Ry

/A

Puec. 71

476. Ucnonn3ysa cxeMaTHuecKoe muso0paskenme rpadpuxa QyHK-
mun y = —x2 + 2x (puc. 71), 3anumuTe peIIeHNs HEPABEHCTBA:

1) —x2 + 2x < 0;
3) —x2 + 2x > 0;

@ CpeAHMH YPOBEHD

477. Pemnre HepaBeHCTBO:
1) x2 — 38x > 0;
3) —x2+ 8x < 0;

478. PemnuTe HepaBeHCTBO:
1) x2 — 6x < 0;
3) —x2 4+ Tx > 0;

2) —x2 + 2x < 0;
4) —x2 + 2x > 0.

2) x2 + bx < 0;
4) -x2 - Tx > 0.
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479. PeminTte HepaBeHCTBO:

1) x2-16 < 0; 2) x2 — 4 > 0;
3)—x2+12>0; 4) 25 — x2 < 0.

480. PeminTe HepaBeHCTBO:

1) x2 — 36 > 0; 2) x2 - 100 < 0;
3) —x2+ 64 <0 4)9 —x2>0.

481. HaiinuTe MHOKECTBO PeIIleHNI HepaBeHCTBA:
1) x2 — 3x — 40 > 0; 2) x2 — 8x + 15 < 0;
3) —x2+ 6x + 7<0; 4) —x2 — 5x — 4 > 0.

482. HaimuTe MHOKECTBO PeIlleHU HepaBeHCTBA:
1) x2 - 7x + 12 < 0; 2) x2 — 2x — 24 > 0;
3)—x2—x+6 > 0; 4) —x2 + 3x + 10 < 0.

483. HaiinuTe, Ipu KaKuX 3HAUEHUAX X KBaJPaTHBIN TPEXUJIeH:

1) x2 — 5x — 6 IpUHUMAET IOJIOKUTeTbHbIe 3HAUCHUS;
2) x2 + x — 12 npuHUMaeT oTpUIlaTeIbHbIe 3HAUEHNUA.

484. HaiiguTe, Ipu KaKUX 3HAUEHUAX X KBaJPATHLINA TPeXUJIeH:

1) x2 — x — 2 IpUHKMAET OTPUIATEILHBIC 3HAUYCHUS;
2) x2 + 2x — 8 IpPUHUMAaET MOJOKUTEeIbHbIE 3HAUCHNUA.

485. PermiuTe HepaBeHCTBO:
1) x2 < 4; 2) x2 > 100; 3) x2< Tx; 4) —x2 > —3x.

486. PeminTe HepaBeHCTBO:
1) x2>9; 2) x2< 1; 3) x2 > 4x; 4) —x2 < —b5x.

B Aocrarounsiil yposeHs .

487. PermiuTe HepaBeHCTBO:
1) x2 4+ 2x — 7 > 0; 2)x2-x—-8<0.

488. PeminTe HepaBeHCTBO:
1) x2 — 4x — 3 < 0; 2)x2+x-52>0.

489. Haiimure obsacTh ompeaeseHnsA QYHKIIUN:

1
1 = VJx2 + 2x - 3; )Yy = ———.
)Y ) V12 — x — x2

490. Haiinure obJyiacTh onpeneaeHUA QYHKITUN:

1
1 =38 — x2 + 2x; )Y = ————.
) ) Vx2 +4x -5
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491. HaiiguTe MHOKECTBO peIIeHUI HepaBeHCTBAa:

1) x2 + 10x + 25 > 0; 2) 25 — 20x + 4x2 < 0;

3)9x2-6x+1>0; 4) x2 - 8x + 16 < 0;

5) —x2 - 2x -1 <0; 6) 10x — x2 — 25 > 0;

7) —25x2 + 30x — 9 < 0; 8) —49x2 — 70x — 25 > 0.
492. HaiiguTe MHOMKECTBO PeIlleHUI HepaBeHCTBAa:

1) x2+ 8x + 16 < 0; 2) 25x2 — 10x + 1 > 0;

3)9 —6x + x2< 0 4) 100x2 — 120x + 36 > 0;

5) 2x —x2—-1 > 0; 6) —64x2 — 112x — 49 < 0;

7) —86x2 + 60x — 25 > 0; 8) —x2 + 16x — 64 < 0.
493. HaiiguTe Bce Iesible pellleHNsS HepaBeHCTBA:

1) 2x2 — 5x + 2 < 0; 2)9x — 2x2 — 4 > 0.
494. HaiinuTe Bce Iiesible peIlleHUs HepaBeHCTBA:

1) 2x2 — 7x + 3 < 0; 2)4 - 11x — 3x2 > 0.
495. Perinre HepaBeHCTBO:

Dx2+x+72>0; 2) x2 - 2x+ 5 < 0

3) —x2-2x — 9 < 0; 4) —-3x2 +4x — 5> 0.
496. PemiuTe HepaBeHCTBO:

1) 6x2+ x + 1> 0; 2) x2-38x+ 7< 0

3) —x2 +4x -9 <0; 4) —x2 - 2x — 5 = 0.

497. [OoxaxkuTe, YTO IPU JIIOOOM 3HAUEHUU X MMEET MECTO Hepa-
BEHCTBO:

1) 3x2—x + 1> 0; 2) 6x < x2 + 10.
498. HaiiguTe HamMeHbIIIee IIeJioe pellleHre HepaBeHCTBAa:

1) 4x2 + 11x — 20 < 0; 2) —-8x2+ 11x + 34 > 0.
499. Haiigure HanboJIbIIIEE IIEJIOE PEIleHe HePABeHCTBA:

1) -8x2 - 11x + 14 > 0; 2) 12x2 + 16x — 3 < 0.
500. PemiuTe HepaBeHCTBO:

1) 2x2 — 8x < 2(x — 1); 2) 4x(x + 2) > b;

3) x(x — 8) > (2x — 1)%; 4) 3x(x —2) + 1> (x — 1)2.

501. PemuTe HepaBeHCTBO:
1) 4x(x — 1) < 3; 2) (x + 2)2 < 2x(x + 3) + 5.

502. HaiinuTe obyiacTh onpeneaeHusa QYHKITUN:

2 —
Dy=-v? s 2x+8+—Ly gy-dErx-2

x -2 x -2

" .
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503. PemiuTe cucteMy HepaBeHCTB:

x2+7x-8<0, 2x2 + 5x — 3 > 0,
1) 2)
x > 0; 2x — 6 > 0.
504. Pemute cucteMy HEPABEHCTB:
2x2 + 5x — 18 > 0, )x2—10x—24<0,
x < 0 2x — 16 > 0.

U BbICOKMIM YPOBEHb

505. Haiinure Bce Ilesble peIlleHUS CHUCTEMBbI HEPABEHCTB:
)x2—6x+8>0, 9 x2 +2x -3 > 0,
0< x<T; x2 +x-6 < 0.

506. Haiimure Bce Iejble PEIeHNsI CUCTEeMbl HEPABEHCTB:

)x2—4x+3>0, 2) 222 +Tx -9 > 0,
-1 < x < 6 x2 -9 < 0.
507. PeminuTe HepaBeHCTBO:
2 _ 2 _
1)x 8x+15<0; Z)x + x 2>0.
(x — 4)? lx - 2|

508. Haiimure o6JacThb MOOIMYCTUMBIX 3HaUEHUH II€epPeMeHHOMR

1
B BhIpaskeHHH VX2 — 9 + ——,
V4 + 3x — x2

509. Haiimure o6iacTh ompeaeeHUsT PYHKIINN
1
Yy = ————+ V8x — x2 — 15.
x2 - 16
510. IIpu KaKMX 3HAYEHUAX @ ypaBHeHUe He MMeeT KOpHeii:
1)x2—-(a—2)x+4=0; 2) (a + 1)x2 + 5ax + 3a = 0?
511. Ilpu KaKuX 3HAUEHUSAX d YPaBHEHNE MMEET [Ba Pas/IMUHbIX KOPHSI:
1) x2 — ax + (2a — 3) = 0; 2) ax?2 + (3a — 2)x + a = 0?
512. Ilpu KaKuxX 3HAUEHUAX 4 YPaBHEHUE:
1) x2 — (a + 1)x + 9 = 0 He uMeeT KOpHeii;
2) ax?2 + (2a — 1)x + a = 0 uMeeT ABa PA3IMYHLIX KOPHA?
513. Ilpu KakuX 3HAUEHUSX M PellleHreM HepaBeHCTBA SABJIAETCS
arob6oe uucio: 1) x2 — (m + 2)x + (8m + 1) > 0;
2D)mx2—4x+m+ 3 <0?
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ﬂ YNpOXHEHUA AAF MOBTOPEHMS
- =~

@ 514. Ilocrpoiite rpadpuk dyaxmun y = —x2 + 2x + 8. ITo rpa-
bury HaiguUTE:
1) obsacTh 3HaUYEHUN QPYHKIIUN;
2) IpoOMeXyTOK BO3pacTaHUsS (YyHKIIUU.

E 515. IMokaskure, uro 26x2 — 10x + 2xy + y2 + 2 > 0 mpu I100BIX
3HAYEHUAX X U Y.

516. OgHuUM U3 KOpHeil ypaBHeHHud x° — 2x2 — x + a = 0 aBadercsa
yucyo —1. Haiigure ocTanbHBIe KOPHU 3TOTO YPaBHEHUA.

\7 Martemartmka BoKpyr HAC

517. BalOyiike Mapuu IpomucaiIn JIEKapCTBO, AEHCTBYIOIee Bellje-
CTBO KOTOPOr'o HY:KHO npuHuMAaTh o 0,5 r 3 pasa B IeHbL B Tede-
Hue 14 gueii. B oguoii ymaxoBke — 10 TabjeToK JieKapcTBa, IO

0,25 r meiicTBYIOIIEr0 BelllecTBa B Kaykaoi. Kakoro HamMeHbIIIero
KOJIMYECTBA YIIAKOBOK JIEKAPCTBA XBATUT HA BeCh KyPC JeueHua?

g\ PeLumTe 1 MOArOTOBTECH K M3YYEHMIO HOBOTO MATEPUAAC

518. fsnserca au mapa umcen (—1; 2) pereHreM CUCTEMbI YPaBHEHMUIA:

1){x+3y=5, 2{3y—x=7,
4x — 5y = —-14; 4x + by = 5?
519. Pemnure cucremMy ypaBHeHUI rpaduuecKu:
{2x + Ty = -3, 2) {x + 5y = -16,
3x—-y="1; 3x — 2y = 3.
520. PemiuTe cucteMy ypaBHEHUI CIIOCOOOM IOACTAHOBKM:
1) {x + Ty = -5, 2) {Sx + 4y = —19,
3x — 4y = 10; Tx —y = -3.
521. Pemure cucteMy ypaBHEHHUII CIIOCOOOM CJIOMKEHU:
1){3x+2y=2, 9 {7x+5y=11,
5x — 2y = —-18§; 3x + by = —1.
@ MHTepeCHbIe 30AQ4YKHN AAl HEAEHUBbIX ﬁ

522. MsBecTHO, uTO UmMciaa a, b uvJa + \/_ — panuoHaJbHBI. MoK-
HO JI YTBEPKIATh, UTO UMCJIa \/E u \/5 TaKiKe PaloOHAJIbHBI?
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o -I 3 PEIITEHUE CUCTEM YPABHEHUWH BTOPOH
o CTEIIEHH C IBYMS IIEPEMEHHBIMH

B 7 xjacce BBI pemrajy CHCTEMbBI IBYX JUHEHHBIX ypaBHEHUHN
Cc IByMs IepPeMeHHBIMU, TO €CTh CHCTEeMbI, B KOTOPBIX 00a ypasB-
HeHUA UMeT BUj ax + by = ¢, roe a, b, ¢ — uncaa, x u y — nepe-
meHHBIe. TakoBoi, HaAIpUMep, SIBJIAETCS CHUCTEMAa:
x + 3y = 2,
11.

2x -y

Hamomuum, uTO pewenHuem cucmemvl YypasHeHnuil ¢ 08yms
nepemenHHbvLMU HA3bLEAIOM MAKYK Nnapy 3HAYeHUll NnepemMeHHbLX,
npu Komopulx Kadx0oe u3 YpasHeruil cucmemvl obpaw,aemcs 8
8epHoe yucnosoe pasencmeao. Tak, pelreHreM BBHIIIEIPUBEIEHHOM
cucTeMbl ABJseTcsa mapa uwmcesa (5; —1), To ectb x = 5; y = —1.
HeiicrBurensro: 5 + 3 - (1) =2 uw 2 - 5 — (-1) = 11 — BepHBIe
YHCJIOBBIE PABE€HCTBA.

YpaBHeHUE ax + by = ¢ IPU YCIOBUU, UTO XOTA OBl OAUH U3
K03(dUIIeHTOB a Uil b He paBeH HYJII0, HA3bIBAIOT YpABHEeHUEM
nepeoit cmenenu ¢ 08ymsa nepemeHHbviMu. Ero MOXKHO 3aMeHUThH
DPaBHOCUJIBHBIM €My ypaBHeHUeM ax + by — ¢ = 0, JeBasg 4acTh
KOTOPOTO — MHOTOUYJIEH CTAaHAAPTHOTO BHMJIa NHEePBON CTEIIEHU C
IBYMsA MepPeMeHHBIMU, a IIpaBasd — PaBHA HYJIIO.

Tak MOKHO OIPENEJUTh CTENEHb JI000r0 YPaBHEHUS C JBYMA IIe-
PEeMEeHHBIMH (a TaK:Ke U ¢ GOJIBITINM KOJIMYECTBOM HMepeMeHHbIX). [lis
9TOT0 JOCTATOYHO 3aMEHHUTh ypaBHEHIE PaBHOCWJILHBIM €My ypasB-
HEHUEeM, JieBas 4acTh KOTOPOr0 — MHOTOWIEH CTaHJAPTHOTO BHIA, a
mpaBas — HyJb. CTelleHb MHOTOUWIEHA U OYIeT CMeneHv0 YpasHeHUS.

Tak, manpumep, x2 — 2xy + y2 — 1 = 0 — ypaBHeHHe BTODOIX
crenenu. YpasHenue (x2 + y)2 = x* + 3y? + 7 paBHOCUJIBHO ypaB-
mernnio 2x%y — 2y?2 — 7 = 0 u, cienoBaTebHO, ABIAETCA ypaBHe-
HUEM TPEeThEeH CTeIleHH.

PaccmorpumMm cucTeMbl ypaBHEHHUII ¢ ABYMsS IepeMeHHBLIMH, B
KOTOPBIX OJHO MJU 00a YpaBHEHUS SABJISIOTCS YPaBHEHUSMH BTO-
POl cTeleHu, U CIIOCOOBI PEIlleHUs TAKUX CUCTEM.

1. Pemtenne cucTeM ypaBHEHU BTOPOM CTENEHU C ABYMSA
nepeMeHHBIMH rpaduyecKu

CucreMbl ypaBHEHUI BTOPOII CTENEHU C ABYMS II€epPeMeHHBIMU
rpaduyecKy PeIIaloT TaK Ke, KaK M CHCTEMbl ABYX JIMHEHHBIX
YPaBHEHUH C IBYMSA IIepPeMEeHHBIMU.

HamomMHuuMM moc/iegoBaTEJbHOCTh AEMCTBUUN [OJA PEIIeHUs CU-
cTeMbl YpaBHeHUI rpad)uecKu:
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ﬂ“ 1) mocTpouts rpacuku ypaBHEHHI B OXHOHW CHCTeMe KO-
4~ opauHaT;
2) HalTH KOOPAMHATHI UX TOUYEK IlepeceueHuss Wjiam yoe-
IUTHCS, YTO TPA(PUKN HEe UMEIOT OOIIUX TOYEK;
3) ecau KOOPAMHATHI TOUEK IepecedeHusi — Iiejble YncJa,
TO BBIMOJHUTH MPOBEPKY; €CIH HET — HAWTH pPEelIeHHus CH-
CTeMBbI IIPUOIUKEHHO;
4) 3anmcaTh OTBeET.

B orsimume or suHENHOrO ypaBHEHUA, rpauKOM KOTOPOTO SAB-
JsdeTcsa mpsaMasi, rpaduKU ypaBHEHUUN BTOPOIl CTEIIeHU MOBOJLHO
pasuble. Tak, HanmpuMmep, rpa@uK ypaBHEHUA y = x2 (MM PaBHO-
CHJIBHOTO eMy ypaBHeHHus y — x2 = 0) — mapa6oua, rpaduK ypas-

6
HeHUdA Yy = — (MU PaBHOCUJIBHOTO €My ypaBHeHUus xy = 6) — ru-
x

mep6oJia, a rpaduk ypaBHeHuS x2 + y2 = 4 — OKPY’KHOCTb.

IIpumvep 1. PemmuTs rpadmryecKku cucTeMy ypaBHEHU:
x? + y? = 16,
x+y = 4.

Pemeunue. Iloctpoum B OgHOU cucTeMe KOOPAMHAT rpadUKU
ypaBHeHu# x2 + y2 = 16 w x + y = 4 (puc. 72). I'padur mepso-
ro ypaBHEHUS — OKPYKHOCTL C IIEHTPOM B HauaJie KOOPAWHAT U
paguycom 4. I'padur ypaBHeHUs x + y = 4 — npamad, IPOXOAA-
masg uepe3 touku (—1; 5) u (3; 1). I'padpuku umeroT aBe oOIIITIE
Touxu (0; 4) u (4; 0). IIpoBepKoii yoexxmgaemMcs, UTO 9TH HAPbI UU-
ceJl — peIeHns CUCTEMBI.

YA

Puc. 72
Orser. (0; 4), (4; 0).
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2. Peurenue cucreM ypaBHEHHii BTOPOIl CTEIeHM C ABYMS
mepeMeHHBIMHU CII0COO0M MOJACTAHOBKHU

Eciu B cucreme ypaBHeHU# ¢ AByMs NePEMEHHBIMU OTHO U3
ypaBHEHUN ABJACTCA YPaBHEHHEM II€PBOI CTEIeHM, TO TAKYIO CH-
CTeMy JIEFKO PEIINTh cnocobom nodcmarnosku. HamoMHuM mocJie-
JIOBATEJIbLHOCTE AEHMCTBUM STOT0O CIIocoda:

ﬁ‘ 1) BHIpa3uTh B ypPaBHEHUHU IIEPBOI CTENEHW OTHY Iiepe-
MEHHYIO 4epe3 IPyryro;
2) moacTaBMTH IOJyY€HHOE BBIpaskeHHe BO BTOPOE ypaB-
HEHNE CHCTEMbI BMECTO COOTBETCTBYIOIIEH IePeMeHHOW’;
3) peluTh MOJy4YeHHOe ypaBHEHUE C OJTHOM IepeMeHHO;
4) HAWTH COOTBETCTBYIOIIHE 3SHAUECHUA BTOPOM IE€pEeMEeHHOW;
5) 3amucaTh OTBeT.

IIpumep 2. PemuTs cucteMy ypaBHEHUM:

Permrenune. Boipasum nmepeMeHHYIO X yepe3 EPEMEHHYIO J 13
BTOPOTO YpaBHEHUA: X = 5 — 3y.

IToxcTaBuM moJyueHHOE BBIpaskeHUE B IIePBOe ypaBHEHUE BMe-
CTO X, TIOJIYYMM ypPaBHEHUE C IepPeMeHHOU y:

3y* - (5 - 3y)y = -
Ilocne ympomeHuit moxyunMm ypaBHeHme 6y — 5y + 1 = 0,
1

KopHHU Koroporo y; = 0,5; y, = 3

ITo dopmyne x = 5 — 3y HalizeM 3HaUEeHUA X, COOTBETCTBYIO-
e MOJYYeHHBIM 3HAUCHUSIM V-

=5-3-0,5=3,5; x2=5—3-%=4.

Takum 06pa30M, CHCTeMa uMeeT OBa pPelIeHudA:

ObdopMuUThH pellleHre B TeTPAAU MOMKHO TaK:

3y2 —xy = -1, |x=5-3y, x =5 — 3y,
x+3y =5 3y? —xy = -1 (3y® - (5 -3yy = -L;
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x =5 - 3y, D=1
6y2 — 5y +1 = 0; yl=0,5;y2=%
_1
{y=035’ y_3,
_ iR 0% .
x=5-38-0,5 e_5_3.1
3
{x=3,5, ¥=4
o5 WIn 1
y=2., Yy 3

1
Orser. (3,5; 0,5); (4; gj

3. Pemrenue cucreM ypaBHEHUIl BTOPOM CTEIIEHU C JBYMSA
nepeMeHHBIMH CIIOCOO0M CJIOKEeHUSA

Kak u mia cucrem AByX JMHEMHBIX yYpPaBHEHWI ¢ AByMsA Iiepe-
MEHHBIMI, 9TOT CIOCO0 MCIIOJIL3VIOT, €CJU B Pe3yJbTare MOYJIeHHO-
I'0 CJIOKEHHUS YPaBHEHUH CHCTEMbI HOJyUYAeTCA YPaBHEHMNE C OJHOM
mepeMeHHOI.

. {x + xy = 20,

IIpumep 3. Pemuts cucreMy ypaBHEHUMH:

x — xy = —10.

Pemeunue. CiroXuM HOUJIEHHO YpaBHEHHUS CHUCTEMBI, IIOJY-
yum: 2x = 10, To ecThb x = 5.

IloxcraBuB HalifeHHOE 3HAUEHHNE X, HAIIpUMeEP, B IIePBOE yPaB-
HeHUe CHUCTeMBbl, moayuum: 5 + 5y = 20, To ecTsb y = 3.

Takum obpasom, x = 5, y = 3.

OdopMuTh pelieHre B TeTpagud MOKHO TaK:

x + xy = 20,
{x—xy:—lO;

2x =10,

x = 5.
x = b, x = b, x = b,
{5+5y=20; {5y=15; {y:S.
OTrsBer. (5; 3).
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L x%2 +2xy = 21,
IIpumep 4. PemuTs cucteMy ypaBHEHUN:
x+xy =9.

Pemenue. YMHOXXUM BTOpOE ypaBHEHUe Ha —2:
x? + 2xy = 21,
—2x — 2xy = —18.
CJI0UM IIOYJIEHHO YPABHEHUA CUCTEMBI, IIOJaydYnM: x2 — 2x = 3.
Nmeem ypaBrenue: x2 — 2x — 3 = 0, KopHE Koroporo: x; = —1, x, = 3.

Haiinem cooTBeTcTByMOIME WM 3HAYEHUWSA Y, MOACTABUB HAUAEH-
HbIe 3HAUEHUSA X BO BTOPOE ypaBHEHUE MCXOIHOI CHCTEeMBbI:

1) nyers x = -1, Torga -1 —y =9, T0o ecTh y = —10;
2) mycts x = 3, Torga 3 + 3y = 9, TO ecTh Y = 2.
OrBerT. (-1; —10), (3; 2).

4. PenreHue cucreM ypaBHEHHUIl BTOPO#H CTENEHHU C IBYMA
IMepeMeHHBIMH C MTOMOIIBI0 3aMEeHbI ITepeMeHHBIX

HekxoToprle cucTeMbl ypaBHEHUIT BTOPOI cTelleHH (a TaK’Ke CHU-
cTeMbl, KOTOPHIE COZeps;KaT ypaBHEHNe BBICIINX CTelleHeil) ymo0-
HO PeIllaTh, UCIOJb3ysS 3aMeHy ITIepeMeHHBIX.

L |x+y+xy =11,

IIpumep 5. PemuTh cucrteMy ypaBHEHUM:

xy(x + y) = 30.

Pemenue. Bregem 3ameny: x + y = u, xy = v. llonyuum cu-

CTEeMY ypPaBHEHUH BTOPOI CTENEHU C MePEeMEHHBIMU U U U:

u+v =11,
uv = 30.
Pemur sTy cuctemy crnocodoM MOACTAHOBKU (CAeJIAlTE 3TO cAa-

MOCTOATENIBHO), IOJIYUUM U,y = D, U; = 6 U u, = 6, v, = 5.
Bepnemca xk nepeMeHHBIM X U Y:

u =95, x+y =25,
1) eciu TO
v = 6, xy = 6.
Pemus sTy cucremy, mOIyduM: X; = 2, y; = 3; X5 =3, Y, = 2;
u = 6, x+y =6,
2) ecin TO
v = b, xy = 5.

Hmeem elmmfe gBe maphl 4nMcesa: X3 = 9, ys = 1; x, =1, y, = 5.
OTser. (2; 3), (3; 2), (55 1), (1; 5).
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Euwle B opeBHEBaBUIOHCKUX TeKCTax, AaTu-
W pyembix |-l TeicayeneTMammn go H. 3., BCTpeya-
NoCckb Hemaro 3afad, CBOAMBLLUXCS K cUCTeMaM

ypaBHEHWI BTOPOK cTeneHn. Bot ogHa u3 Hux.

5
3apgaua. l1owadu d8yx ceoux Keadpamos s CIIoXKUIT U rosyqun 25 1o

2 By
CmopoHa 8mopozo keadpama pasHa B CMOPOHBI Nepeozo u euwle 5. Had-

mu CmMOPOHbI amux Keadpamoe.
Cucrema ypaBHEHWUN K 3aja4ye B COBPEMEHHOW 3anvcu UMeeT BUL:

2
= —x + 5.
Y73

UToObI €€ pelunTb, aBTOp BO3BOAUT B KBaZPAT MEBYIO U NpaByo YacTu
BTOPOrO YpaBHEHUS:

y2:§x2+?x+25

1 NOACTABNSAET HaliAEHHOe 3HauYeHNe BbIPAXEHNS Y2 B MepBOe ypaBHEHWE:
1éx2 + 6Ex = i
9 3 12

[lanee aBTOp peLlaeT 310 ypaBHEHWE, HAXOAS X, a 3aTEM Y.

OunodaHT, He umest 0603HaYEHNI ANsi HECKOMbKUX HEU3BECTHbLIX, NP
peLleHnn 3agaun BoibMpan HEU3BECTHYIO BEMMYMHY TaK, YTOObI NpMBECTU
pelleHne cncTtemsbl K pelleH1nio eanHCTBEHHOIo ypaBHEHUS.

3apgaua. 3anucame 0ea 4Yucna, ecriu U3eecmHo, Ymo ux cymMma pae-
Ha 20, a cymma ux keadpamos — 208.

COBpeMeHHbIe MaTemMaTuK1 cBenn Obl 9Ty 3agavy K CUcteme:

x +y = 20,
x? + y? = 208.

Ho [nodhaHT B ka4ecTBe HEM3BECTHOM BEMNMYMHBI BbIGUPAr NOSIOBUHY pas-
HOCTW MCKOMbIX YMCEN 1 Momyyar (B COBPEMEHHbIX 0GO3HAYEHNSIX) CUCTEMY:

1
E(x - y) 2,

10.

%u+w

CHavana cknagblBasi 3TM ypaBHEHWS!, @ 3aTeM BbluMTas NepBOe U3 BTO-
poro, AnodaHT nony4van, yto x = z + 10, y = 10 — 2, n noacTaenNAn Han-
[OEHHble BblpaXXeHNsi BO BTOPOE YpaBHEHNE UCXOOHON CUCTEMbI:

x2 + y2 = (z + 10)2 + (10 — 2)2 = 222 + 200,
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4TO6bI MONYYNTb YPaBHEHWE C OAHON nepemeHHoit: 222 + 200 = 208,
otkyaa 2 = 2. (QuodhaHT paccmaTtpvBan NuLlb HeoTpULATENbHbIE YKCha,
MO3TOMY KOPHS 2 = —2 He Nony4yun).

Torpa x = 2+10 =12, y =10 - 2 = 8.

B XVII-XVIII BB. npyeMbl peLUEHNs1 CUCTEM FNIMHENHBIX YPaBHEHUI B 06-
LLieM BuAe C NOMOLLbIO METOAA UCKIHOYEHNSI HEU3BECTHBLIX paccMaTpuBanm
matematukn Pepma, HotoToH, JlenbHuu, drnep, beay, Ilarpaxx v gpyrue.

Brarogaps metogy koopauHar, kotopbin npegnoxunm B XVII B. Pepma n
[exapT, nosBMnacb BOSMOXHOCTb peLlaTb CUCTEMbI YPaBHEHUIA FpaconyecKu.

YPaBHEHUS C ABYMS IePEeMEeHHBIMIU.
2. Kak pemuTts cucTeMy YPaBHEHU ¢ ZBYMS IIePpeMeHHBIMU
rpaduyecKmn?

3. Kak pemuts cucTreMy ypaBHEHU ¢ ZBYMS IIePeMeHHBIMU
coco6oM moacTanoBKu? Coco0oM ciioKeHusA?

/ ? 1. O6bAcCHUTEe HA IpUMepaxX, UYTO HA3LIBAIOT CTEIEeHBIO
-

m Ha4aAbHbIM YPOBEHb 1
523. fIBaserca nu mapa umcesn x = 2, y = 1 pellieHUeM CUCTEMBI
YPaBHEHU:
x2 +y% =5, x2 - y% =3,
1) Y 2) Y
x—-y=1 x+y=4?
2x2 +y = -1,
524. fIBngerca Jim pelIeHWEM CHUCTEMBI mapa
x+y=-2

uyucea: 1) (1; —3); 2) (0; —1)?

W Croeannit yposeHs I

525. IlocTpoiiTe rpaduk GpyHKINT y = x2 — 4. C momoiso rpadu-
Ka peIllnuTe CUCTEMY YpaBHEHMUIL:

:x2—4’ = 2—4, = 2—4,
nY 9)¥ =~ g)¥ =7
y=x+2 y = 3x; y =x — 6.

526. IlocTpoiite rpadpuk Gyaxknuu y = —x2 + 1. C momombio rpa-
duka perrnTe cCUCTEMY YPaBHEHU:

-x2 +1, = —x2 +1,
1){‘” ¥ 2){y ¥
y=x+1 y=x+2.
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527. PemuTe rpadpuuecKu CUCTEMY YPaBHEHMUI:

x2 +y2 =9, xy = 4, x2 + y2 = 25,
1) Y 2) 1™ 3) y
x -y =3; y = 4x; xy = —-12.
528. Pemure rpauuecKu CUCTEMY YPaBHEHMH:
x2 + y? =4, xy = 6, x2 + y2 = 25,
1) Y 2) ™Y 3) Y
y—x =25 y = 6x; xy = 12.

529. PemiuTe criocob60M MOACTAHOBKU CHCTEMY YpPaBHEHMIi:

x = 4y, x2+y =0,
Dy, 2)
y“+x+ 3 = 0; y =2x - 3.

530. PemiuTe cmocoboM IIOACTAHOBKM CHUCTEMY YPABHEHUIA:

y = —2x, x =4y — 5,
1) 2)
x2+y-8=0; y2 +x = 0.

531. Pemure cucremMy ypaBHEHUIA:

- X = 1’ X — = 1,
17 2) y
xy = 12; x2 + y2 = 25;
x+y=3, + 2x = 3,
R 47
x2 - y?2 = 3; x2 +y2 = 5.
532. HaiimuTe Bce pelIeHUsI CUCTEMbl YPaBHEHUI:
— X = 2’ X — = 1’
17 2) y
xy = 8 x2 + y? = b;
xX+y=2, -3x =1,
3 y 47
y? —x? = 4 x% + y? = 53.
533. PermiuTe crrocob0M CJIOMKEHIS CHCTEMY YPaBHEHMII:
x+y? =3, 2 +y=1,
1) ) 2) )
x -y =1 —-x% + 4y = 19.
534. PemuTe c1ocob0M CJIIOMKEHUS CHUCTEMY VPABHEHUI:
1)y+xz=10, v+ x =2,
y—x2 = -8; -y2 + 2x = "1.

- .
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iE AOCTATOYHBIM YPOBEHb - .

535. PemiuTe rpapuuecKky CUCTEMY YPaBHEHUH:

1 x2+4x -y =0, 9 x2 + y? = 14,
x+y+4:0; y=x2+2.
536. PemuTe rpauuecKy CUCTEMY YPaBHEHUH:
x2 +6x—y =0, x2 +y? =9,

1 y 2) Y
xX+y+6=0; y =x%+38.

537. IlocTpoiiTe cxeMaTUUeCKu rpa@uKu YpaBHEHUN CUCTEMBI U
OIIpeieINTe KOJUUYECTBO €€ PeIlleHuH:

xy = —4, x2 +y?2 =9,
1) ) 2)
y-x° =2 xy = 1.
538. Pemure cucteMy ypaBHEHWUIA:
2 2 _
4y? + xy = 22, Ay =2
1 2) y
x + b5y = 13; x+5:5;
x+ 2y = 6, tTV=ES
3)9 , . =12 4)<1 N 1 7
x X =12; —+—=_——.
yry x y 12
539. PemiuTe cucteMy ypaBHEHMH:
2 2 _
342 — xy = 2, x4 + y® =13,
1) 2)1x
x—2y =1 —+y =3
3
x+2y =1, rry=o
31 ., 2 _ 11 4)<1 1 1
x% — xy — = 11; ———=—.
Y-y x 56

540. He BbIIOIHASA IIOCTPOEHUSI, HAWAUTE KOOPIMHATHI TOUYEK
nmepeceueHudA: 1) mpamoil x + y =5 m mapabGossl y = x2 — T;
2) okpyxuoctu x2 + y2 = 34 u runepbossl xy = 15.

541. Pemiure cucteMy ypaBHEHUI:

x+xy =5, x2 +y? = 29,
1) 2) 5 )
x—xy = 2 x? — y? = -21;
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3 2y2 + xy = 36, 8 x2 - xy = -4,
y2 + xy = 20; 3x2 - 2xy = 7.

542. PemuTe cucTeMy ypaBHEHUH:

1y [y + o 13
y-—xy = -2 3y? — x? =11,
3x2 — xy = 10, xy + 2y? = -1,
3 Yy 1) Yy Yy
x2 —xy = 2 3xy + y2 = -8.

iZj BbiCOKMIM YPOBEHb

543. Pemtute cucteMy ypaBHEHUH:

1 2xy — x =10, 2) 2x —xy —y =13,
2xy —y = 9; x+xy—2y = 2.
544. PemuTe cucTeMy ypaBHEHMH:
1 3xy + x = 8§, 9 x + xy + 2y = -9,
3xy +y =T; 2x —xy —y = 2.
545. PemiuTe cucreMy ypaBHEHUIA:
13
x+y+xy =05, £+E=—,
_ 6 2)jy «x 6
xy(x +y) = 6; -y =1

3%“+yﬁ—mx+w+1=m -y xry _ 15

4)9 x + x -2 4
-y +3@-p-4=0 DY g

4x + by = 3.
546. Pemwure cucreMy ypaBHEHMUH:
x_¥y_3 (x—yP2 +4x-y)+4 =0,
<y x 6 2) 2 _ o 3.0
Xty =5 (x +y) (x +y) = 0.
x2 + y2 = 14,
e 547. Ilpu KaxoM 3HAUEHUU @ CHUCTEMAa ) UMeeT:
y=x%2+a

1) eguHCTBEHHOE peIlleHue;
2) POBHO TpHU peIeHus?

- .
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_@& YNPAXHEHUS AAT MOBTOPEHMS
- -

1-2x <
5
549. Temmoxon IPOILIbLI 24 KM II0 T€UEHHUIO PeKH Ha 2 4 ObICT-

pee, uem 60 KM mpoTuUB TeueHus. Haligure CKOPOCThL TeUeHU,
ecau coOCTBEHHASI CKOPOCTh TEIJIOXOoha paBHA 22 KM/U.

iE 548. PemiuTe HepaBeHCTBO —3,4 < 4,8.

'A 550. Iloctpoiite rpaguk GyHKIUN Yy = w
X
4

~ MaTemaTtnka BOKpPYr HAC

551. Yacruoe mpeampuaTue «Yebypallika» IPOU3BOIUT AETCKUeE
UTPYIIKY U IIPoJaeT ux 1o newne p = 50 rpH 3a egunuily. Ilepemen-
HbIE 3aTPaThl HA eIUHUILY IIPOM3BOAMMOIL IIPOAYKIINN COCTABJIAIOT
v = 30 rpH, a TOCTOAHHBIE 3aTPAThI IIPEIIPUITHUI COCTABIAIOT
f = 70 000 rpu B Mecsr. MecsauHasi omepamuoHHAs MPUOBLIbL
npegnpuATuAa (B TPUBHAX) BBUHCASAETC 1m0 GopMyJe
m(q) = q(p — v) — f. OupezenuTe HAUMEHBIIUN MECAYHBIH
00'beM TpPOM3BOACTBA ¢ (€IUHUIl HPOAYKIIUU), HIPU KOTOPOM
MecsYHasd ollepalMoOHHAaA IPUOLLIb IPEANPUATHAL OyaeT He Me-
"Hee 30 000 rpH.

g\ PeLumTe 1 MOATOTOBBTECH K M3YYEHMIO HOBOrO MATEPUAAQ

552. Pemiure 3amaun ¢ IIOMOIIbIO CHCTEMBI YPABHEHMIH.
1) IBe TeTrpagu M OOWH KapaHAAIl BMecTe cToAT 24 T'pH, a
onHa TeTpanb M aBa Kapampgaria — 21 rpa. CKOJIbKO CTOUT
OJHA TeTPasb 1 CKOJbKO — OAUWH KapaHmali?

2) Jlogka 3a 1,5 u OBMIKeHUS II0 TEUEHHUIO PeKH 1 2 U ABUKe-
HUSA IPOTUB TeUeHUs mpeojosieBaeT 62 KM, a 3a 3 U ABUKEHUS
B crossued Boze M 1 U gBMIKEeHUSA IPOTHUB TeueHuss — (0 KM.
HaiiguTe cobCcTBEHHYIO CKOPOCTD JIOOKH 1 CKOPOCTH TEUEHUS PEKU.

@ MHTepeCHbIe 30AQ4YKU AAl HEAGHUBBIX ﬁ

553. (Kuesckasa mamemamuieckas oaumnuada, 1989 2.) Ilycrs
a, b, ¢ — moyoKUTEJbHBIE Uncaa. [JoKaXXUTe, UTO

a+bd b+ec a+c 1
+ + < —+
a2 +b2 b2 +c2 a? + c? a

+

S| =
o |
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‘I CHUCTEMA JBYX YPABHEHMII C JBYMSI
° [IEPEMEHHBIMH KAK MATEMATHYECKAS
MOJIEJTh TEKCTOBBIX U ITPHKJIA/THBIX 3ATIAY

HamomuuM, uto B 7 KJjacce BBl pelllaji TeKCTOBBIE 3alauu
C TIOMOIIbIO CUCTEM JHHEHWHBIX YpaBHEHWU B TAKOW MOCJIeIOBa-
TE€JIBbHOCTH, KOTOPYIO MOXHO MCIIOJIB30BATh 1 OJIA PEIlleHNA 60.7166
CJIOKHBIX 3a/ad:

, 1) 0003HaUNTL HEKOTOPHIE [1BEe HEM3BECTHbIE BEJIUYNHBI
4~ TmepeMeHHBIMH (Hampumep, X U ¥y);

2) B COOTBETCTBUM C YCJOBMEM 3aJdaYHM COCTABUTH CHCTEMY
YPaBHEHHUIi;
3) peluTh MOJIyYeHHYI0 CHCTEMY;
4) IPpOBEpPHUTHh COOTBETCTBME HaliIecHHBIX 3HAUYEHHUN Iepe-
MEHHBIX YCJIOBHUIO 3a/1auM, OTBETHTh HA BOIPOC 3aTadu;
5) 3amucaTh OTBeET.

Paccmorpum onmH M3 caMbIX HPOCTBIX IIPUMEPOB, B KOTOPOM
crucTeMa ypaBHEHUU C ABYMs IIEPEMEHHBLIMHU SIBJISETCS MaTeMaTH-
YeCKOIl MOJIeJIbI0 TEKCTOBOI 3aJauu.

3amaua 1. Cymma OByX umcesJ paBHa 8, a MX IIPOU3BeIeHUE
paBHo 15. Hatitu aTu yucia.

Pemenue. OGo3HAUMM HeM3BECTHBIE UHCJIA 4Yepes X U Y.
Torma x + y = 8; xy = 15. Imeem cucreMy ypaBHEHUIL:

x+y =28,
xy = 15.
PemuB cucremy (cmesiafiTe 9TO CaMOCTOATENBHO), IOJIYUUM:
x=3;y=5ummx=25;y=3.
CiemoBaTeIbHO, ICKOMBIE UHCJIA — 9TO 3 U O.
OrBerT. 3 1 5.
OTmMeTHM, UTO 3Ty 3amauy, KaK UM HEKOTOPBIE IIOCJEAYIOIIue

B 9TOM Iaparpadge, MOXKHO PEHIUTh M C IIOMONIbI0 YPABHEHUA C
OJTHOM TIEpeMEeHHOM.

Cucrema ypaBHEHUI ¢ IBYMs IIEPEMEHHBIMU MOMKET CIY:KUTh Ma-
TeMAaTUYeCKOM MOMEJbI0 IIPUKJIASHON 3agaun. HamoMHuM, UTO IpH-
KJIaJHbIE 3aJaul — 9TO 3aJaui, KOTOPbIE COAEPIKAT HeMaTeMaTuue-
CKUe IOHATUS, HO MOI'YT OBITh PEIIeHbl METOLAMMI MATEMATHUKI.

Hamomuum Takske, 4TO HPUKJIAAHYIO 3amady IeJeco00pPasHo
peIaTh B TaKOM IIOCJIEIOBATEIHHOCTH!
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ﬂ“ 1) chopmyaupoBaTs 3amady sI3bIKOM MaTE€MaTHKH, TO €CTh
4~ TIOCTPOMTH MAaTeMaTHYECKYI0 MOJeJb 3aXauu;
2) pemmnTh MOJyYEHHYI0 MaTEeMaTHIECKYIO 3a1a4y;
3) mpoaHaAJIM3UPOBATHh OTBET U C(POPMYJIMPOBATH €ro Ha
sAA3BIKE MCXOMHOIN NMPUKJIATHON 3adauM.

3amaua 2. Ilmomaab 3eMeJBLHOTO yYacTKa IPAMOYTOJLHOM
dopmsel paBHa 60 M2, Eciau JauHY 3TOTO yYaCTKa YMEHBLIIUTH HA
1 M, a MUPUHY YBEJWUYUTH HA 2 M, TO IOJYYUM 3€MeJbHBIN
y4acToK ILomaznbio 72 mM2. HaliTu JIMHY OrpaskAeHHs JAHHOIO
y4acTka.

Pemenue. IlycTts AinHa JaHHOTO yYacTKa PaBHA X M, a IH-
puHa — y M. Torga mo ycisoBuio xy = 60. Ilocie ymeHbIIeHUSA
IauHBI Ha 1 M oHa cramer paBHa (x — 1) M, a mocje yBeamue-
HUA IIUPUHBI HA 2 M oHa cTtaHeT paBHa (y + 2) m. Ilo ycaoBuio:
(x — 1)y + 2) = 72. CocTaBUM CUCTEMY YPaBHEHMI1:

xy = 60,
(x—-1Dy+2) =72,
IIpeo6pasyem BTOpOe ypaBHEHIE CHCTEMBI:
xy = 60,
xy +2x —y—-2="72.

Tak Kak u3 IIepBOTO YpPaBHEHUSA CHUCTE€MBI HM3BECTHO, UYTO
xy = 60, To Bo BTOpOEe ypaBHEHNE BMECTO XY IoacTaBuM uucio 60.
Ilonyuwnm:

xy = 60, xy = 60, x(2x — 14) = 60,
60 +2x —y -2 =172 y = 2x — 14; y = 2x — 14.

YIpocTuM mepBoe ypaBHeHHe cucTeMbl: x2 — 7x — 30 = 0. Ero
KopHH: x; = 10; x, = —3. Unucnao —3 He yAOBJIeTBOPsAET yCJIOBUIO
3amaui, TaK KaK JJIMHA YYACTKA He MOYKeT ObITh OTPUIATEIbLHOM.
Taxum obpasom, aamHa yyacTka paBuHa 10 M, 1 MOKeM HAWTU ero
mupuny: 2 - 10 — 14 = 6 (m). Temeps HalieM AJUHY OTpaKiae-
Hua: 2(6 + 10) = 32 (m).

OTrBerT. 32 M.

3amaua 3. I3 nyHKTa A BhINIeJ mmeirexon. Yepes 50 MmuH moc-
Jie 9TOr0 OTTyZa Ke B TOM JKe HaIlpaBJeHWHN BhIeXaJ BeJIOCHUIIe-
OUCT W AOTHAJ IIellexXoJa Ha pacCcTodHMM 6 KM OT IyHKTa A.
HaiiTu cKopocTh meImiexola M CKOPOCTL BEJIOCUIEANCTA, €CJIU
BeJIOCUIIeAUCT 3a 1 U mpeomoJseBaeT Ha 1 KM OoJIbIlle, UeM IIeIlle-
XOon 3a 2 4.
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Pemenwue. IlycTh x KM/4 — CKOPOCTH Ielllexofa, Yy KM/4 —

6
Besjocunenucra. Torma memrexof IIpeojoJies 6 KM 3a — 4, a Be-
x

6
JIOCUIIEJUCT — 3a — 4. Ilo ycJyioBHMIO IeIexoj ObLI B JOpOre Ha

5 6 5
50 MuH = E Y QOJIbIIIEe, YeM BEeJOCHUIIEINCT, IIO3TOMY — — — = —

y 6
Besmocunenucr 3a 1 u mpeogosieBaeT Yy KM, a IeIIexoj 3a 2 4 —
2x kM. Ilo ycnoButo y — 2x = 1. Ilosmyuaem cucremy ypaBHEHUIA:

6 _6_5
x y 6’
y— 2x = 1.

Pemup ee (cmenaiiTe 3TO CaMOCTOSTENBLHO) M YUYTS, UTO IO
cMbicay sagaun X > 0 my > 0, momyuum: x =4, y = 9.

O BeT. CKOpocTh memexona — 4 KM/4, BeJocumeaucta — 9 xm/d.

y ? 1. ChopmynupyiiTe mIOCIEZOBATEIbLHOCTh MEHUCTBUUM OJIs
./ pellleHUs TEKCTOBBIX U NPUKJIATHBIX 3a/a4 C IIOMOIIbIO
CHCTEMBI YPaBHEHMI.

2. O0bsaAcHNTE, KaK C IIOMOINBIO CHCTEMBLI ypaBHEHUM
pemieHbl 3amgaum 1—3.

iﬁ Ha4OAbHBIM YPOBEHb B |

554. (Yemmno). Ilycts X ¥ y — HEKOTOpPBIE YKCJIA, PA3HOCTH KOTO-
pBIX paBHaA UuCcJy 5, a mpousBeneHme — umcay 6. Karkasa us
IaHHBIX CHUCTEM YPaBHEHUII COOTBETCTBYET YCJIOBUIO 3aavuu:

+y =25, -y =6, -y =25, +y =6,
1) x+y 2) xX—-Yy 3) x—-Yy 1) x+ty
= 6; = b; = 6; xy = 5?

B Creanuit yposetis -

555. CymMa ABYX uuces paBHA —3, a UX IMpousBeeHne paBuo —28.
Haiinure stTu umcia.

556. IIpousBemenue AByX uuceJs paBHo —12, a ux cymma paBHa 1.
Haiigure sTu umcia.

557. PasHocTh ABYX umcCeJ paBHA 3, a pa3HOCTH KBaApPaToOB 6OJIb-
II1ero ¥ MeHbIero uucea pasua —21. HaiiguTe sty umcia.
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558. PasHocTh ABYX HATypaJIbHBIX UIMCeJ paBHa 2, a CyMMa HX
KBajaparToB pasHa 52. Haiigure sty umcia.

559. IlepumeTp 3eMeJIbHOI'0 yUacTKa HIPAMOYIOJbHOI (DOPMEI pa-
Ber 100 M, a ero mromanes — 600 m2. Halignre JIuHy 1 IIAPU-
HY 3TOTO yYacTKa.

560. CymMa MOBYX COCEIHMX CTOPOH HPAMOYIOJbHUKA pPaBHA
18 cm. Haligure aTH CTOPOHBI, €CJIM ILJIOIIAAb IPAMOYTOJIbHU-
Ka pasHa 80 cm2.

561. Cymma KaTeTOB MHPSMOYTOJBLHOTO TPEyroJbHWKa paBHa 17 cMm.
Haiinure KaTeTsl, ecjau TUIIOTEHYy3a TPEYyroJbHIKa paBHA 13 cM.

562. IlepumeTp NOPAMOYTOJBHOTO TPEYroJbHUKaA paBeH 24 cM.
HaiiguTe KaTeThl 5TOr0 TPEYroJLHUKA, €CJAU €ro TUIOoTeHy3a
pasua 10 cm.

[ AocrarouHsiit yposeHs - .

563. Cymma nByxX umces paBHa 15, a pasHOCTb 00PATHBIX MM YU-
ces pasua 0,1. Haiigure sty uymcia.

564. PasHocTh ABYX umceJ paBHA 3, a CyMMa OOpPAaTHBIX MM UHCeJ
pasua 0,5. HaifiguTte sTu umcia.

565. Hailimure aBysHauHoe 4YMCJIO0, B 4 pasa OoJblllee CYyMMBbI
cBoux 1udp 1 B 3 pasa GoJiblllee IPOU3BEAECHIS CBOUX IUMP.

566. Haiimure nBy3sHauHOe 4YMCIO, KoTopoe B 1,5 pasa OoibIiie
npousBefeHusa cBouxX u@p 1 B 4 pasa GOJIbIIEe UX CYMMBI.

567. Kaxapiii 13 ABYX HPUHTEPOB IOJIKEH HAlledyaTaTbh TEKCTO-
BbIl (haiim oobemom 120 crpanuii. IlepBuiii mpuHTEP 3a OAHY
MUHYTY HedaTaeT Ha 2 CTPAHUIIBI MEHbIIIe, YeM BTOPOM, W TO-
ToMy paboras Ha 3 MuH AoJibline. CKOJBKO CTPAHUI[ B MUHYTY
meuaTaeT KayKAblii mpuHTep?

568. Bo BpeMs suMHUX KauuKyJa fHa u O SOKHBI OBLIN PEIUTh
mo 60 zamau. fAHa exxegHeBHO pemrajsia Ha 1 3agauy 0oJbIlle, YeM
Oms, 1 MOTOMY CIpaBMUJACh C 3afaHueM Ha 2 nHs pambiae Oum.
CKOJIBKO 3aaU eKeJHEeBHO pelraja KaykIas 13 IeBoUeK?

569. NmeeTca aBa KycKa KabOeJsiss pasHBIX Mapok. Macca mepBoro
KycKa paBHa 65 Kr. A BTOpoIi, KOTOPBIN Ha 3 M AJMHHeEe Iep-
BOTO M KaKJBIA METP KOTOPOrO Ha 2 KT TdAMKeJjee KaKIOoro MeT-
pa mepBoro Kycka, uMmeer maccy 120 xr. Hafigute IInHBI 5THUX
KYCKOB.
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570. B kunoreatrpe Onlmo 320 MecT, pPacHOJOXKEHHBIX
ONVHAKOBBIMU pAgaMu. Ilocjie KAaIuTaJIbLHOTO PEMOHTA YHCJIO
MEeCT B KaKJOM DPAAY yBeJWUUJOoch Ha 4 m mo0aBuJIcA erre
oIuH pAx, a mecT ctaao 420. CKOJIBKO PALOB CTAJ0 B KMHOTE-
aTpe, ecau UX ObLIO OoJabIiie yem 157

571. JIBa aBTOMOOMJIS OSHOBPEMEHHO BhIeXaJu U3 IYHKTOB A u B
HaBCTpeuy APYTr APYI'Yy U BCTPETHUINCH uyepes uac. Iloce sToro,
HE OCTaHaBJIWBAafACh, OHUW IIPOAOJIMKWJIN JIBUTAaThbCSI C TON Ke
cxKopocThio. OauH 13 HUX IPUOLLT B ropod B Ha 35 MuH moaixe,
yeM BTOpPOii B ropon A. Hafigure cKOPOCTh KaKI0TO 13 aBTOMO-
OouJieii, ecau paccTosgHue Mexay ropogzamu 140 xm.

572. JIBa BeJiocHIIEAUCTA BbIeXaJH HaBCTpeuy APyT aApyry us KueBa
u Bosapku, Haxomsch Ha paccrosHuu 30 xKMm. Uepes uac oHH
BCTPETUJUCH U, He OCTAHABIUBAACDH, IPOJOJIKUIN IBUIKEHNE C
TOH e cKopocThio. OauH 13 HUX NpuObLI B Boapky Ha 50 MmuH
moa:ke, ueM aApyroii B Kues. Haligure CKOPOCTh KasKA0TO BEJIO-
CUTIeIUCTA.

573. U3 cesa AGpUKOCOBKA B cejio BuIlleHKM, paccTOsIHIE MEXKIY
KoTopbIMu 9 KM, BhImiesa meriexon. Yepes 30 muH us cena Bu-
IIIeHKX HaBCTPeUy eMy BbiexXaJl BeJIOCUIIEANCT M BCTPETHUJICS C
nerrexonom uepes 30 MuH 1mociie cBoero Bhlesna. Haiigure cko-
POCTEL IIeIllexo[a M CKOPOCTh BEJIOCHUIIEANVCTA, €CJIM IIeIeXO]
IPeoIoeBaeT PacCTOSHIE MeXKIY ceJaMu Ha 2 4 15 MUH J0J1b-
1I1e, YeM BEeJIOCUIIeIVICT.

574. Nuaronanp mpamoyroiabHuKa paBHa 10 cm. Ecam omny us
ero CTOPOH yBeJMYUTH HAa 9 CcM, a APYI'yIO OCTABUTHL 0e3 m3Me-
HeHUM, TO JUATOHAJb YBeJUUUTCA Ha 7 cM. HatiguTe mepumerp
MCXOIHOT0 IMIPAMOYTOJbHUKA.

575. Tunorenysa NIPSMOYTOJHLHOI'O TpPeyroJbHHUKa paBHa 13 cM.
Eciu oguH u3 ero KaTreTtoB yBeJIWYHUTh Ha 4 ¢cM, a IPYroi ocra-
BUTH 0e3 M3MEeHEHUI, TO I'MIIOTEeHY3a HOBOI'O TPEYyroJbHUKA OY-
Jer pasHa 15 cm. HaiiguTe mioiagb MCXOSHOTO TPEYTOJbHUKA.

i:! BbiCOKMIM YPOBEHb

576. [IBa KpaHa, OTKPBHITHIX OJHOBPEMEHHO, HATIOJNHAIOT 0acceiH
3a 2 4. 3a CKOJIbKO YaCOB HATIOJTHUTCA O0acCcelH uepes KaKIbIi
KpaH OTAeNbHO, €CJU Uepes OOUH M3 HUX TPeTh Oacceiima Ha-
noaugercda Ha 1,5 u mosiblle, yeM IIecTasl 4acTh OacceiiHa ue-
pe3 apyroi?
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577. Orer u culH, paboTasgs BMeCTe, BBIMOJHAIOT HEKOTOPOe 3aza-
Hue 3a 6 mHell. 3a CKOJILKO JHEH MOYKET BBLIIIOJIHUTH 3TO 3aa-
HUe Ka)KILIi M3 HUX, padoTas OTAEJbHO, €CJIH CBIHY IJIA

4 .
BBIIIOJTHEHU A 5 3aJjaHUSA HYKHO Ha 8 mmHeill GOJIbIe, UeM OTILY

2
IS BBIIIOJIHEHUS 5 samaHus?

578. N3 nyuxkToB A 1 B, paccrosuue Mexxay KoTtopbiMu 10 KM, 0of-
HOBPEMEHHO HaBCTPeUy APYT APYrY BBIILIK ABA Ieinexona. Yepes
1 u uMm ocTasochk mpoiiTu A0 Berpeun 1 KMm. Ecau Obl oguH 13 1e-
IIIeXO/0B BBIIIEJ HAa 15 MUH paHbIIle, TO BCTPEUYA COCTOSJIACH OBbI
Ha cepenuHe myTu. HaiimuTe CKOPOCTh KAXKIOTO U3 MEIeX0I0B.

579. U3 n1ByX rOpoAoOB, PacCTOSHIE MeXIY KOTOPhIMHU (2 KM, Ha-
BCTpeuy APYT APYTY BbIEXAJHW OBA BEJIOCHUIEANCTA U BCTPETHU-
JIUCh HA cepeluHe IYyTU, IPHUUYEeM OAUWH M3 HUX BbleXak Ha 1 u
paubire Broporo. Eciu ObI BeJIOCHIIEQUCTHI BBIEXAJIU ONHOBPE-
MEHHO, TO BCTpeTuJauch Obl ueped 2 u 24 muH. Haiigute cko-
POCTH BEJIOCUIIELUCTOB.

580. MoTopHas JoAKa MPOIJIbLIA 33 KM IO TEUEHUIO PEKU U BEp-
HyJack oopaTHo 3a 3 u 20 muH. HafiguTe cOOCTBEHHYIO CKOPOCTh
JIOOKY M CKOPOCTH T€UEHUS PEKH, eCJIU M3BECTHO, uTo 11 KM 1o
TeueHUIo 1 6 KM IPOTUB TeUeHUs OHa IpeojoJieBaeT 3a 50 MuH.

581. U3 nyuxkToB A u B, paccTosHne MeXIy KOTOpbIMu 18 KM,
OJTHOBPEMEHHO HABCTPEUy APYT APYTYy BhIEXaJW IBa BeJIOCHUIIE-
mucra. BesocumenucT, BbIeXaBIIMHM M3 IYHKTA A, IpuObLII B
nyHKT B uepes 24 MuH mocJje BCTpeuu, a BTOPOA BEJIOCUIIEIUCT
npubsll B MyHKT A uepes 54 MuH mocie BcTpeum. Haitinmre
CKOPOCTH BEJIOCUIIEIUCTOB.

{
ﬁt yI'IpO)KHeHI/Iﬂ AAA MOBTOPEHNA
- -

@ 582. PemiuTe HepaBeHCTBO:

1) x2 + 5x > 0; 2) x2 - 2x - 15 < 0.
583. Haiigure peleHus cuCTeMbl YPaBHEHUI:
x—-y =2, x+y=09,
2)
x2 + y2 = 34; x2 —y2 =9,

V9 — x2?

iE 584. Haiigure o6sacTh ompemeaeHna QYHKIIUNA Y = 3
x pa—

lj 585. Burumciure: (\/5 + 26 - \/5 — 2J6)2
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/ Martematmka BoKpyr HAC

586. B mome, B KOTOPOM KUBYT IepBOKJaccHuita Hararra u crap-
miekygaccuuk Cepreii, 9 sTaell M HECKOJBKO HOAbe3noB. Ha
KaskaoM sTaske 1o 4 xBapTupbl. Harallla »XKuBeT B KBapTHUpe

Ne 91, a Cepreit — B kBapTupe Ne 170. B KakoMm moanesne u Ha
KaKOM 3TaKe JKUBET KaKALIN 13 Hux?

@ MHTepeCHbIe 30AQ4YKU AAl HEAGHUBBIX ﬁ

587. YupocTuTe BhIpaKeHUe:
2016 - (2017° + 20178 + 20177 + ... + 20172 + 2018) + 1.

Homawnaa camocmoamenvrnas paboma N 3

Kasxcooe 3adanue umeem yemvipe sapuarnma omseema (A-I),
cpedu Komopwvlx MoabKo 00UH S8a5emcs NPasuibHuiM. Buibepume
npasuabHbLlL 8apuAHmM omeema.

m 1. Kakoe us HEepPaBEeHCTB ABJIAETCA KBaAPaTHBIM:

A. 2x%2 - 3x3 > 0; B. 7x2 - 9x + 12 < 0y
.;<0; I.2x—-9>07?
3x2 - 2x + 7

2. VKa:KuTe UHCI0, HABJIAMIOIIeeCA pelleHHeM HepaBeHCTBA
x2—-2x—-3<0.

A. -2; B. 2; B. 4; T. -1.
x+y =5,

x2 — y2 = 15.
A. (1; 4); B. (5; 0); B. (-4; 1); T. (4; 1).

3. YKaxKuTe pelleHne CUCTeMbl YpaBHEHUH {

@ 4. Pemmure HepaBercTBo x2 + 2x < 0.
A.[-2; 0]; B. (—o0; 2] U [0; +20); B. (-2; 0); T.[0; 2].

. | XY = 2’
5. Pemture CHUCTEeMYy ypaBHEHUUN {xz n yz - 10.
B. (3; 1), (-1; -3); I. (1; 3), (-3; —1).

6. CyMmMa KaTeToB IIPAMOYTOJBHOTO TPeyroJbHMKa paBHa 21 cwm,
a ero mwiomangs — 54 cm2. HaiinuTe MeHBININI KaTeT TPeyTroJbHUKA.

A. 8 cm; B. 12 cm; B. 10 cm; I. 9 cm.
- .
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iE 7. HatiguTe 06aacTh onpeaeseHuss GYHKIIUN [ =

V6 —x — x2
x+1

A [-3; -1) U (-1; 2]; B. (—00; +0);

B. (-3; -1) U (-1; 2); T.[-3; 2].

8. VI3 1ByX IIYHKTOB, PACCTOSAHNE MEXKIY KOTOPBIMU 6 KM, OIHO-
BpPeMEHHO HABCTpeuy IPyr IOPYTY BBINIJIN [OBa MHeliexoma u
BcTpeTuauch uepesd 1 u 12 muu. HaimuTe cKopocTh Ilemrexona,
miefIIero ObICTpee, €CJaM Ha Bech IIYTh OH IOTpaTMJa Ha 1 u
MEHbIIIe, YeM BTOPOM.

A. 2 xm/u; B. 2,56 km/u;  B.3 km/u; TI. 4 Km/u.

9. He BBIIONHAA IOCTPOEHUA, HAWUTE BCE TOUKU IIePeCeUYeHU:d
npaMoit x + y = 3 u mapaboas y = x2 + 1.

A. (15 2); B. (15 2), (=25 5); B.(-1;4), (2;1); TI.(2;1),(5; —2).

. . |x—2xy = 6,
lJ 10. YraxuTe Bce pellleHns CUCTEMbl YpaBHeHUH
y— 2xy = 3.
A. (2; -1, (1,5; —1,5); b. (-1; 2), (-1,5; 1,5);
B. cucrtema He MMeeT peIeHUI; I.(2; -1).

11. Haiimure Bce 3HaueHUs 4, IIPU KOTOPHIX ypaBHEHHE
x2 + (2 -a)x +9 = 0 uMeeT ABA PA3INYHBIX KOPHA.

A. (-4; 8); B. (-00; —4] U [8; +0);
B. (-90; =8) U (4; +0); I. (005 —=4) U (8; +0).

12. MacTep u y4yeHUK, paboTas BMecTe, BHITIOJHAIOT HEKOTOPYIO
paboty 3a 6 u. PaGorass caMOCTOSATEIbLHO, MACTEP BBIIIOJIHSIET

1 1
g yacTh paboThl Ha 3 U OBICTpEE, YeM YUEHUK g YacTb PaboThI.

3a CKOJBKO YACOB BBINIOJHHUT 3Ty PabOTy yUeHUK, ecJid OyneT
paboTaTh cCaMOCTOATEIbHO?

A. 9 u; B. 10 u; B. 12 u; T. 15 4.

SAITAHHUSA IJIA IIPOBEPKU 3HAHUH K § 12—14

iﬁ 1. Kakue u3 HepaBeHCTB SABJIAIOTCA KBaAPATHLIMU:
1) x2+ x3 -3 > 0; 2)x2+3x -3 20
1

3) 4x — x2 < 0; 4) ——— <07
4x — x?
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2. Kakwue us umuces —1; 0; 1; 2; 3 ABAAIOTCA peIIeHUAMI HepaBeH-
crBax2—x— 2> 0?

x+y =4,
3. fBasiercA JUM pellleHMEeM CHUCTeMbl yPaBHEHUH {

mapa umucen: 1) (4; 0); 2) (1; 3)?

x2 +y2 =10

@ 4. Petrtute HEPaBEHCTBO:
1) x2 — 3x < 0 2) x2 —Tx — 30 > 0.

x-y=1,

5. Periure cucteMy ypaBHEHHU
x2 + y2 = 25.

6. IlepumeTp HpPAMOYIOJbLHMKA paBeH 24 cM, a ero IJoOIagb —
35 cm2. HaiiguTe cTOPOHBI IPAMOYTOJILHUKA.

V8 —x2 4+ 2x

@ 7. Haiinure 06aacTh onpeaesieHUs GYHKIIUN Y = 1
x pa—

8. U3 gByX IYHKTOB, PACCTOAHNE MEMXIY KOTOPLIMU 24 KM, OT-
MPaBUJINCh OJHOBPEMEHHO HaBCTPeUy APYr APYTY BeJOCHUIIe-
OUCT W IIeIeXOJ W BCTPeTUJIMCh uepes 2 u. Halimgure ckopocTh
KaKIOro M3 HUX, €CJU BeJIOCHUIEAMCT IIOTPATUJI Ha BeCh IIYTh
Ha 3 4 MeHbIIle, YeM IIeIlexo/I.

9,
4.

3xy — x
3xy -y

—
'J 9. Pemmure cucremMy ypaBHEHUH {

,ZIOT’LOJLHumeJle,ble 3a0aHus

.
(. 10. Haiizure, mpy Kakux 3HAUEHHAX 4 He MMeeT KODHeil
ypasHeHEe x2 + (a — 3)x + 4= 0.

11. JIBa pabouux, paboTas BMeCTe, MOTYT BBIIIOJIHUTH HEKOTOPOE
saganmue 3a 12 4. 3a CKOJIBKO YaCcOB MOJKET BBINOJIHUTEL 9TO 3a-
naHuve KasKIbIli paboumii, paboTas OOWH, €CJIU OTJHOMY M3 HUX
IJIS BBITIOJTHEHUWS YEeTBEPTH 3aJaHUA HEOOXOAWMO Ha 5 U MeHb-
e, YeM APYTOMY AJiS BBIIIOJHEHUS TPeTH 3aJaHusda?

Ynpasxcnenusa onsa noeémopenusn znaéwv 2

K§8
iﬁ 588. Haiigure:

1) /1), f(2), f(-4), ecnu f(x) = x2 - 1;
2) g(-2), g(0), g(1), ecau g(x) = x3 + 8.

139




. IMABA 2

@ 589. Vkaxure Taxoe 3HaueHme X (ecou OHO CYIIIECTBYeT),

IpU KOTOPOM 3HaueHne GpyHKIuU g(x) = 6 paBHO:
x
1) 6; 2) 1; 3) 0; 4) —-100.
590. IIpunagmesxut au rpadury GyHKIUN y = Sx — 7 TOUKA:

1) A(5; —18); 2) B(0; —7); 3) C(-1; —-12); 4) D(1; 2)?

591. IlocTpoiiTe rpaduK QyHKIUU Yy = , Tme —3 < x < 3,

2

x4 +1
IpeIBapUTENbHO 3al0JHUB B TeTPaau TAOJUIYy ee 3HAUCHUI:
x -3 -2 -1 0 1 2 3
Yy

iE 592. IIpuBegure mpuMep QYHKIINHU, 00JIaCTHIO OIIPeAeeHUs KO-
TOPOHA ABJISETCS:
1) MHOK€eCTBO BCEX UHCEJ;
2) MHOJKEeCTBO BCceX YHCeJl, KpoMe uucja 3;
3) MHOJKEeCTBO BCeX UmceJi, KpoMe umuces 2 u 9;
4) MHOJKECTBO BCEX UWCeJI, He MEHBIIINX Yucja 5.

593. Teyio gBUrajoCh IMPSIMOJIHUHEHHO. 3aBUCUMOCTh IIPOIIEHHOI0
UM PaccToAHUA S (B KM) OT BpeMeHu ¢ (B U) 3ajjaeTcs Tak:

4¢, ecim 0 < t < 2;
s(t) = 48, eciu 2 < t < 3;
3t — 1, ecim 3 < t < 4.
Haiigure s(1), s(2), s(2,5), s(3), s(4).
594. Ipunagae:RxnuT IU 00JACTHA 3HAYEHMH QyHKIuMU y = x2 + 2x
yucao: 1) 0; 2)-3; 3)-1; 4)8?

E 595. HaiinuTe obsacThb onpeneieHus QYHKIAN:

-3 __Tx _ :
1)f(x)—2|x’+x2, 2)g(x)—2_l, 3)(p(x)—1+l,
X X
1) g0 =~ 5) w®) = —
1 1+
[+ [
1 1
6) p(x) = NP R ) o(x) = J—x2;

8) f(x) = V-a2 — 2x — 1; 9) g(x) = Jx + J-x.
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596. HaiiguTe 06JsiacTh 3HAUEHUN (PYHKIIUN:

1) f(x) = Vx — 1 + 1 - x; 2) g(x) = —(x - 1)?;
3) o(x) = V4 — x2; 4) g(x) =

22 +1
I
x2 +2x+5

5) t(x) = Vx2 + 9 - 5; 6) f(x) =

597. Haiinure obJiacTs ompefeeHnsd (PpYHKIUM W IIOCTPOMTE ee
rpaduk:

oy

3 2 _ _
D@ = S0 EES g e -

oy

K§9

iﬁ 598. Boaspacraroieii nan yObIBaloIIel Ha KaKI0M M3 IIpOMe-
KYTKOB (—°°; 0) u (0; +90) apiadeTca QyHKIIUA:

8 6 0,01 7,51
Dy=— 2)y=-—  3y=- ; 4y = ?
X X X X

@ 599. He BBIIIOJIHSA IOCTPOEHHUA, HAWIWTE TOUKM IIepecede-
HUA rpaduka QYHKIINYU ¢ OCIMU KOOPAUHAT:

1) fx) = 2x — 43 2) gx) = 3 x = 6;
3) p(x) = x2 — 2x — 3; 1) y(x) = =1L,
x+ 2

iE 600. Haiinure Hyau QyHKIMU (€CIAM OHU CYIIECTBYIOT):
1)y=x4_1; 2)y=l+ LI 3)y = xJx - 10.
x

x2 +2x - 3 x -2

601. HaiinuTe mIpOME)KyTOK, HAa KOTOPOM 3HAUeHUS QOYHKIIUN
f(x) = 8x + 6: 1) moJI0KUTENBHBI; 2) OTPUIATEJIbHEI.

E 602. IlocTpoiiTe rpad@uk GYHKIINYM U IIEPEUNCIUTE ee CBOMCTBA:

8
1) g(x) = E; 2) f(x) = 2|x| — 6.
K§ 10
iﬁ 603. Kax u3 rpaduka GyHKINN ¥ = [x| momyanTs rpaduk hyHKIIHI:
1) y =[x + 4; 2)y = x| - 3; 3)y=l|x+2;
4) y =|x - 8f; 5) y = —|xf; 6) y = 3|x|?

b .
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@ 604. ITocTpoiiTe B OAHOM cricTeME KOOPAUHAT rpaduKy QyHKITIHA:
Dy=2x,y=2x-3,y=2x + 3;
2)y=x%y=(x—-2)% y=(x+ 20>

iE 605. ITocTpoiiTe rpapuK QYHKIMN:

Dy=lx-1+2; 2)y=3- ) y=lx+2-1;
)y =—|x| - 1; 5)y=—-4+|x—2; 6)y=|x+ 1]+ 3.
606. IlocrpoiiTe rpapuk QyHKIMM:

Dy=3n y-iVm By --m Hy- -

12

- 4.
x + 3

E 607. IlocrpoiiTe rpaduk GQyHKIUU Yy =

Ilo rpadury Haligure:

1) obGsacTh 3HaUEHUU PYHKIUU;

2) HyIu QYHKIIUU;

3) IPOMEKYTKU BO3pACTaHUA QYHKIIUU;

4) TpOMeKYTKU yOBIBaHUA DYHKIUU;

5) 3HAUEHUA X, OPU KOTOPHIX (DYHKIUSA TPUHUMAET IIOJIOXKHU-
TeJbHbIE 3HAUECHUS;

6) 3HAUEHUA X, IPU KOTOPBIX (PYHKIIUA IPUHUMAET OTPUIIATEIb-
Hble 3HAYEHUA.

ﬁ 608. 1) ITocTpoiite rpaduk dyaxnuu y =[x — 1| — 2|.
2) ITonbaysick rpaduKoM, HANAUTE TaKue 3HaAUEHUS a4, IPU KO-
TOpHIX ypaBHeHue |x — 1| — 2| = a umMeeT PoBHO TPU KODHA.

K § 11
iﬁ 609. Beepx mau BHM3 HAIpaBJeHbI BETBU I1apaboJIbI:
1) y=38x2-2x + T; 2)y=—-x2+5x+9;
3) y = —5x2; 4) y = 0,01x2 + 5?

@ 610. IIpunagnexur iu rpadury Gyakmun y = 20x2 Touka:
1
1) AN2; 40); 2) B(-0,1; 2); 3) C(—/5; —100); 4)D(§; 5]?

611. HaiinuTe KOOpAUHATHI BEPIINHBI I1apad0JIbI:

Dy=x2+2x-T; 2) y =—-3x2+ 9x + 4.
612. Haiinure Hyau KBaApaTUYHOU QYHKITUU:

1)y =x2 + 4x + 3; 2)y=—-2x2 - 3x — 1;

3)y=x2+2x - 8; 4)y:x2—§x+%.
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613. IlocrpoiiTe rpaduk GyHKIIUN:
1) y = x2 — 4x; 2) y = 2x — x2;
y=x2-2x+ 3; 4)y =—x2+ 6x — 8.

@ 614. Ilocrpoiite rpadpuk Gpyarmun f(x) = 2x2 + 4x.
ITo rpadukry HailinuTe:
1) f(1), f(=0,5), f(=2,5);
2) 3HaueHUA X, MPU KOTOPEIX f(x) = 6; f(x) = —2; f(x) = 2;
3) HyIu QYHKIIUU;
4) pemrernne HepaBeucTB f(x) <0 u f(x) > 0;
5) HauboJibIliee 1 HAVUMeEHbIIIee 3HAYEHUA PYHKIUN;
6) oOstacTh 3HAUEHUI (QYHKIINN;
7) IPOMEKYTKU BO3PACTAHUA U YOBIBAHUA QYHKIIUU.

615. UsBectHo, uTo TouKa A(—1; 4) npuHAAIe:KUT rpadpury QyHK-
nun y = —2x2 + 3x + c¢. Haiigure Kospdunment c.

616. IIpu KaxoM B3HaUEHMH @ OCb CHUMMETPHUH I1apadoJIbI
y = ax? + 8x + 1 npoxozur yepes Touky A(2; —3)?

617. Haiigure 06JiacTh 3HAUECHUN (PYHKIINHI:
Dy = %xz, ecau x € [-2; 4];
L
2)y = —gx , ecntu x € [—9; 3].
618. Ha mapa6one y = x2 — 3x HalijuTe TOYKH, Y KOTOPBLIX Pas-

HOCTBH OPAWHATHEI U a0CIIMCCHI paBHA 5.

619. Ilpu kaxux p u ¢ rpauk PyHKIUNA y=x2+ px + ¢ IPOXOAUT
yepe3 Touku A(—2; 22) u B(1; 4)?
ij 620. IloctpoiiTe rpaduk GyHKIIAM:
—x2, eciu x < -2,

1)y = {2x, ecim -2 < x < 2,
2

X4, ecau x > 2;
x3 + 3x2 - 4x
y=——"/+.
g 12
621. Pemmwure rpadpuuecKku ypasHeHume x2 — 4x + 3 =",
x

622. HaiignTe HanboablIee 3HadYeHne (GpyHKINT y = —2x2 + 6x — 5,

3aI[aHHOﬁ Ha IIPOMEXYTKeE:
- .

1) [0; 2]; 2) [2; 4].
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623. Ha pucynke 73 uzobpaskeHn rpaduk Gpyuxnuu y = ax? + bx + c.
ITonb3ysach PUCYHKOM, IJs KasKaoro us ciayuaeB (1—4) ykaxu-
Te 3HAKU KO03(PUIIMEHTOB a, b, ¢ m mucKkpuMuHaHTa D KBam-
paTHOro TpexuJjeHa axZ + bx + c.

YA YA yl\/ YA
7@%’ \'/ _O X
\ / 0]\ x
— — >
y° * 2) 3) R R /

Puc. 73
624. D — 1UCKpUMHMHAHT KBaAPATHOIO TpexuieHa ax? + bx + c. Wzo-

OpasuTe cxeMaTWdecKu rpaduk GyHKIMHU y = ax2 + bx + ¢, ecan:
1)a>0,b>0,c>0,D >0
2)a<0,c:0,—i>0,D>0;

b 2a
3)a<0,-—<0,D=0;

2a

4)a>0,b<0, D <0.

625. Ilpu kKakux sHauYeHUAX a QyHREIuUA y = (@ — 1)x2 + 2x + 7
IIPMHUMAaET IIOJIOKUTEJIbHbIEC SHAUYEHNA IIPU JIFOOBIX 3HAYEHUAX X7

K § 12
iﬁ 626. Ha pucynke 74 cxeMaTH4ecKHu
n306paked rpaduk QyHKIUN y = x2 — 4. \ /

A -

~
ITonbsysch PUCYHKOM, BaIUIINUTE pe- ) 9 x
IIeHUsT HepaBeHCTBa:

1) x2-4>0; 2)x2 -4 > 0;
Puc. 74
3) x2 — 4 < 0; 4) x2 -4<0.
@ 627. Pemnure HepaBeHCTBO:
1) x2 4+ 7x > 0; 2) —x2 — 5x < 0;
3)x2-1<0; 4) -x2+ 16 > 0.
628. HaiinuTe MHOKECTBO PeIlleHNI HepaBeHCTBA:
1) 2x2 4+ 3x — 5 > 0; 2)3x2-Tx—-10< 0.
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629. PeminuTe HepaBeHCTBO:

1) x2 > 0,04; 2) —x2 < —%; 3) 3x2 > x; 4) —5x2% < 2x.

iE 630. HaiiguTe MHOKECTBO peIlleHNIl HepaBeHCTBA:

1) x2 - 2x — 9 > 0; 2) x2 - 11 + 4x < 0;
3)ix2—x+1>0; 4) 6x +x2+ 9 > 0;
5) —x2 - 8x — 16 < 0; 6) x2+x+92>0.

631. PermiuTe HepaBeHCTBO:

x2 -1

1) > 5+ x; 2) (x — 4)(x — 5) < 2;

x2 -4 x-2
<

3) 6x2 — 14x + 12 > (x — 3)% )= .

632. OgHa cropoHa MPAMOYTOJbHHKA Ha 2 CM MEHbIIe IPYyroi.
Kakoil miuHBI MOKeT OBITH 5Ta CTOPOHA, €CJIHU ILIOMAAL -
MOYTOJIbLHUKA MeHbIe, ueM 35 cm2?

633. Ilpu KaKMX IIOJOKUTEJIbHBIX 3HAUCHUAX X KNMEEeT MECTO
HepaBeHCTBO x2 < 4x + 217

634. HaiinuTte Bce pemeHus HepaseHcTBa 0,8x2 + x — 0,3 < 0,

4
OpUHAIJIEKAIINEe IIPOMEKYTKY [—2; —g}

lJ 635. Ilpu Kakux 3HAUEHUAX C MHOMKECTBOM peIleHuil Hepa-
BeHCTBa x2 — 10x + ¢ < 0 ABIAETCA IPOMEKYTOK:
1) (2; 8); 2) (1; 9)?

636. 3anuinuTe ABOIIHOEe HEPABEHCTBO B BUE CHUCTEMbI Hepa-
BEHCTB U DEIIUTE ero:
1) 1 < x2 < 4; 2) 0 < x2 + x < 6.

637. I[Ipy KakuWxX 3HAUEHHSAX @ pellleHreM HepaBeHCTBa
x2 — (a®? — 2a — 3)x + a? + 2 < 0 aBasgerca MPoMeRyTOK (2; 3)?

638. Ilpu Kakux 3HaAUeHHAX m Trpabuku QyHKIHi y = mx2 — x
ny=mx+1-2m He uMeT o0ITUX TOUEK?

639. Pemnure ypasueHune x2 — 2(a — 1)x — (9a + 5) = 0 orHOCH-
TeJbHO IMepeMeHHOn X.
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640. [Ina KaxIoro 3HaUeHUs 4 PeIIuTe HepaBeHCTBO (x — mepe-
menHas): 1) x2+ x(2 + a) + 2a < 0;
2) x2 — x(a — 3) — (242 + 6a) > 0.

641. [lna Kaxaoro sHAUEHUs M PEIInTe CUCTeMY HepaBeHCTB (X —

mepeMeHHas):
x2 —x-6 >0, x2 +2x -8 <0,
1) 2)
x < m; X =2 m.
K § 13
x -y =3,
iﬁ 642, fIBnsaerca Ju pelleHWEM CHUCTEMBI napa
x2 +y? =17
quceJI:
1) (35 0); 2) (4; 1); 3) (—4; -1); 4) (-1; -4)?
@ 643. Pemiure rpapuuecKu CUCTEMY YpPaBHEHMUIA:
= 2, = — 2, 2 + 2 = 25,
nY =7 2)¥ =7 3 Y
y = 3x; X -y =2 x = 3.

644. Pemure crrocodoM IIOLCTAHOBKMU CHCTEMY YPaBHEHMUIA:

y=3x—2, x+y =8, y—2x =5,
ISR 2) 3)
x4 +y—2=0; xy =7T; xy = 18.

iE 645. Pemure rpapuuecKu cucTeMy YPaBHEHUI:

— _ 2 2 _
1){y—2(x 1)2 + 3, 2){(x+3) +(y + 3)2 = 4,

xy = 10; y = —x2 + 6x — 8.

646. PemiuTe cucteMy ypaBHEHUIi:

x+y=28, x2 + y? = 25,
14, 9 2)
x4 — 2xy + y* = 16; xy = —12.

647. HaiiguTe Bce pelleHUs CUCTEMbl YPaBHEHIIH:

){5y2+x2:29, ) {x2+2y:5,
2y2 + x2 = 1T; 5x2 + 3y = 39;
3 5
3x2 + xy = 10, ;+;:1’
{sz + bxy = —2; 9 3 5 _ 0.
X Y
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'J 648. Pemure rpaduuecKu CUCTEMY YPABHEHUIA:

y=|x—3

’ y=|x -1,
D11 2) i
ny—le; y-x2+1=0.
649. HaiinuTe Bce pellleHNUsI CHCTEMbI YPaBHEHUI:
—x -2y =1T1, x2 — xy = 6,
1) Xy — X% Yy 9 Yy
3xy —x -3y = 13; y2 — xy = -2.
650. PemuTe cuctemMy ypaBHEHUII:
x+y+£:11, x+3y x-y _ 24
1) Y 2)ix -y x + 3y 5’
Zx+y) = 24 5x + 8y = 18.
Yy

K§14

E 651. PasHocTh ABYX Umces paBHA 3, a X IPOM3BeJeHLE PaB-
Ho 10. Haiinure st umcia.

652. Cymma aByx umces paBHa 12, a pasHOCTh UX KBaapaToB — 24.
Haiigure sTtu umcia.

653. HailimuTe KarTeTbl IIPSAMOYTOJIBLHOTO TPEYTrOJIbLHUKA, €CJIU UX
cyMMa paBHa 12 cM, a IIomaasb TpeyroabHuKa — 16 cm2.

iE 654. IIpousBegenue AByX umces paBHO 20, a cymMMa IIepBOTO
YKcJia ¢ YTPOEHHBIM BTOPBHIM paBHa 19. Haiinure aTtu uucia.

655. [Iuaronanp IpAMOYroJbHUKA pPaBHA 15 cM, a ero mioianb —
108 cm?2. HafiguTe CTOPOHBI IPAMOYTOJBHUKA.

656. Cymma miomiazeii KBaJIpaToB, IIOCTPOEHHBIX HA KaTeTax
IIPAMOYTOJBHOIO TpeyroJbHUKa, paBHa 41 cm2, a Iomanb
tpeyronbHnKa — 10 cm?. Haifizure KaTeThl TpeyroJIbHUKA.

657. CymmMma KBagpaToB Iudp ABY3HAUHOrO umcjaa pasua 34. Eciau
K 9TOMY 4YHCJy IpubaBUTH 18, TO IMOJYyUYUM UKCJIO, 3AIIMCAHHOE
TeMu Ke 1udpamu, Ho B o0paTHOM nopsanke. Haiigure saTo yuc-
JI0.

658. ILiomans npaMoyroabHuKa paBHa 40 cm2. Eciu ogHy U3 ero
CTOPOH YBEJUUYUTHL HA 2 CM, a APYI'yio — Ha 1 ¢cM, TO HOJYUYUM
IPAMOYIOJbHUK mjiomaznbio 60 cm?. HaiizuTe mepumeTp Hc-
XOMHOT'0 IPAMOYTOJbHUKA.
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659. 13 ropoga A B roponx B, paccTosgHHe MeXKIY KOTOPBIMH
240 KM, OJHOBPEMEHHO BbIeXaJM ABa aBToMoOmiIs. Yepes 2 u
OKasajioch, YTO IIepBLIi mpoexay Ha 20 KM 0o0JbIlle, YeM BTO-
poii. Haiizure CKOPOCTH KaXXJOro aBTOMOOWMJISI, €CJAM Ha BeChb
OyTh HepBbIi moTpatua Ha 20 MUH MeHbIIIE, YeM BTOPOIM.

660. B mHecK0/JbKO OQMHAKOBLIX KOP3UH PA3JIOMKIUIN IIOPOBHY 24 KT
MasimHbl. Eciy ObI B KaXKAyI0 KOP3WHY KJajau Ha 1 KI' MaJIMHBI
60JIbIIIEe, TO 2 KOP3UHBI OKA3AJINCEH OBl JUIITHUMMA. CKOJIBKO OBLIO
KOpa3uu?

661. (3adaua Maxaoperna). HeckombKo uegoBeK o0eman BMeCTe
¥ II0 CUeTy MOJIKHBI ObLIM yIaaTuTh 175 muianamaroB. Okasa-
JIOCh, UTO Y JABOUX He ObLIO IIpu cebde mener. ITosTomMy Karkaomy
U3 OCTAJIbHBIX HPHUIILJIOCH YILIATHTh HA 10 MINJIINHTOB 6OJIbIIE,
yeM IIPUXOIUJIOCH Ha ero noJo. CKOJIbKO UeJoBeK 00emao?

—
',! 662. Kaxoe nBysHauHoe UHCJIO Ha 4 MeHbIIIe CYMMBI KBajpa-
TOB ero mudp 1 Ha 5 00JbIIEe MX YABOEHHOI'O IIPOU3BEIEeHMNA?

663. Ilepumerp yvyacTKa IPSIMOYTroJbHOM (opmbl paBeH 360 .
Ecau pgauny yyacTka yMeHBIINTL Ha 20 M, a IMIMPpUHY — Ha
30 M, TO mIoIIaAb YUYACTKA YMEHBININTCA BABoe. Haligure pas-
MepBI yUacTKa, €CJU ero AJWHa 00JbIlle IMTUPUHBI.

664. JIse Gpuranbi, paboTasi BMecTe, MOTYT BBIIOJHUTL HEKOTO-
poe samanue 3a 12 u. Ecau moyioBuHY paGOThHI BHEIIOJHUT IIEp-
Basi Opurajma, a BToOpas ee 3aKOHUHT, TO BcA pabora Oymer
BLITIOJIHEHA 3a 25 4. 3a CKOJBbKO YacOB MOJKET BBIIOJHUTL 3TO
3ajaHne Kaxkaas Opuraga, paboras OTAeJbHO?

665. Pabounii momxen Ownla m3rorosuTh 200 meraseii. IlepBbie
IBa OHS OH BBIMOJHSAI SHEBHYIO HOPMY, a IIOTOM €XKeIHEBHO
mesaJs Ha 4 meraau 0OJbIe, YeM IIpeaycMoTpeHo Hopmoii. ITo-
STOMY VysKe 34 JeHb OO OKOHYAHHUSA CPOKAa OBLIO M3TOTOBJIEHO
208 meraseii. CKOJIBKO JeTaJieil eyKeJHeBHO MOJIKeH ObLI [e-
JIaTh pabdoumnii mo HopMme?
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YucaoBblie
NOCAAOBATEAbHOCTMH

B aToii rmase Bbl:

D No3HakoMUTeCb C YUCIIOBOM MOCEA0BATENbHOCTbIO,
apudmMeTU4ECKON N reoMeTPUYECKON MporpeccusiMmmn; bopmy-
flaMn n-ro YneHa apugmeTMyeckon N reoMeTpu4eckon npo-
rpeccuin, CyMmbl N NEPBbIX YSIEHOB 3TUX NPOrPECCUN;

J HayuuTecb pellaTb 3a4ayv, B TOM YUCIE MPUKNagHbIe, CBSI-
3aHHblEe C apnPMETUYECKON N FEOMETPUYECKON NPOrPECCUSAMMN.

¥ ‘I YHCJOBBIE

¢ IIOCJEOOBATEJBHOCTH

IIpumep 1. 3anuimemM B NOpAJKe BO3PACTAHUSA UYETHHIE HATY-
panbHBIe uncaa: 2; 4; 6; 8; 10; ... .

ITonyuum nocaedosamenvHocms YeTHBIX HATYPAJIbLHBIX UCEJI.
Ha mepBom MecTe B Heill uwmciio 2, Ha BTOpOM — uwucJo 4, Ha Id-
oM — 10. Eciu u gajsee s3amuchIBaTh YeTHBIE HATypaJbHBIE UHLC-
Ja, TO, HaIpuMep, Ha OeCcsITOM MecTe oKakeTca uuciyo 20, Ha
corom — uymcao 200. Boobie, a1 J000T0 HATYPAJIBHOTO YKCa 1
MOJKHO yKasaTh HATypaJbHOE UeTHOe UMCJO0, CTOsAIee Ha n-M Me-
cTe. ITUM UYMCJIOM Oyaer 2n.

Yucsa, o6pasyrolire Iocjaef0BaTeIbHOCTb, Ha3bIBAIOT COOTBET-
CTBEHHO II€PBBLIM, BTOPLIM, TPETbUM, YeTBEPTHIM U T. . YJIeHAMU
nocnedosamenvHocmu. YaeHbl IIOCJIENOBATEIBLHOCTA IIPUHATO
obo3HauaTe OyKBaAMM C HHAEKCAMM, YKA3bIBAIOIIUMMU IIOPALKO-
BRI HOMED 4WieHa IociefoBaTeabHOCTH. Hanmpumep: aq, a,, as,
ay, ... (UUTAIOT: «a TepBoe, 4 BTOPOE, G TPeTbe, 4 UYeTBEepPTOoe»
u T. A.). B mamem npuwmepe a, = 2, a, = 4, a3 =6, a, =8, ... .
YieH mociyiefoBaTEIBLHOCTH ¢ HOMEPOM 71 HA3BLIBAIOT N-M UJeHOM
nocnedosamenviocmu u obosHavaioT a,. Camy mociegoBaTesb-
HOCThb NIPUHATO 0003HAYATH (a,).

PaccmoTrpuM nBa coceiHUMX UJieHA IOCTIEMOBATEIbHOCTHA C HO-
mepamu k u kB + 1, a umenso a, u a, ,. 4ien a, , Ha3LEIBAIOT
caedyruum 3a a,, a 4ieH a, — npedvl0yuum K a, .

ITockobKy B IOCJIEZOBATEIBLHOCTH UYETHBLIX HATYPaJIbHBIX
yucesJ Ha N-M MECTe CTOUT UYHCJIO 271, TO MOYKEM 3aIncaTh, UTO
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IMABA 3

a, = 2n. Takum ob6pasom, UMeeM POPMYLY N-20 LleHa Noc.1edosa-
MeAbHOCMU YeMHbLX HAMYPAJLbHLLX YUCEeL.

JTa II0CJIeA0BATEIbHOCTD COIEPIKUT OECKOHEUHOE YMCJIO YJIEHOB.
Taxyro mocJiefoBaTeIbHOCTL HA3LIBAIOT OecKoHeuHoil. B 3ammcu Gec-
KOHEUHOI II0CJIe0BATEILHOCTH II0C/Ie IIEPEUNCICHIS HECKOJbKUX ee
IIEPBBIX YJIEHOB CTaBAT MHOI'OTOYME. ECJII/I JKe IIOoCJed0BaTeJIbHOCTDb
COZIEP>KUT KOHEUHOE UMCJIO YJIEHOB, TO €€ HA3LIBAIOT KOHEYHOIl.

IIpumep 2. ITociiemoBaTeILHOCTD ABY3HAYHBIX HATYPAJILHBIX UN-
cex 10; 11; 12; ...; 98; 99 sasiaserca koHeunoii. OHa comepsxut 90
4YJIeHOB 1 MOXKeT ObITh 3aJaHa (GopMyIoil n-ro unena: a, = n + 9.

3Hasa QopMyJay n-ro djaeHa IIOCIeLOBATEJIbHOCTH, MOXKEeM Hali-
TH JI000I ee UJjeH.

IIpumep 3. IlocrenoBaTenbHOCTD 3asana popmysoi b, = n? — n.
Haiirem HeCKONBKO ee 4leHOB: b, = 12 — 1 = 0 — mepBHIil YjeH,
b, = 72 — 7 = 42 — cexpMoit, by, = 202 — 20 = 380 — gBajUATHI,
b100 = 1002 — 100 = 9900 — corsrii.

dopmysaa n-ro ujaeHa SIBJIASETCS MOCTATOYHO YAOOHBIM, HO He
€IVMHCTBEHHBIM CIIOCO0OM 3aJaHUs MOCJIET0OBATEIHHOCTH.

IIpumep 4. KoHeUuHYIO OCJIEIOBATEJILHOCTh MOYKHO 3aJaTh ne-
peuucnenuem ee wienos. Hanpumep, (c,): 1; 8; 17; 9.

ITpumep 5. IlocsiefoBaTeILHOCTE MOXKHO 3aJaTh ONUCAHUEM ee
ynenos. Hampumep, mociefoBaTeIbHOCTh HATYPAJIBLHBIX [EJIUTE-
Jeil uymcya 18, 3amMCaHHBIX B MOPAAKE BO3PACTAHUS, BBITJIATUAT
Tak: 1; 2; 3; 6; 9; 18.

IIpumep 6. KoHeuHyI0 TOCIEI0BATENBHOCT, MOYKHO 3aJaTh U
B 8ude mabauuvt. Hammpumep:

n 1 2 3 4 5 6 7
a 4 3 1 0 -2 -5 -10

n

IlocnemoBaTesbHOCTh MOMKHO 3a7aBaThb, YKasaB MEPBBIN WA
HECKOJIbKO IIEePBBIX YJIEHOB IIOCJIEJOBATEJILHOCTH, a 3aTeM — (op-
MYJIy, IO3BOJIAIONIYIO HANTH OCTAJbHLIE YJIEHBI II0CIeJ0BaATEeIbLHO-
ctu yepesd mpeabigyiiue. Takyoo MopMyJay HAa3BIBAIOT PeKYppPeHm-
Holl, a c1oco® 3aaHMA IOCJIEN0BATEIILHOCTH — PeKYPPEHMHbLM.

ITpumep 7. IlycTs mepBEIl 4YiIeH MOCJIeJoBaTeIbHOCTH (X,) pa-
BeH 2, a Ka)KABLIM CIeAyIOIMii paBeH KBaJapaTy NpPenbIAyIIero, TO
€CTb Xy = 2, X, | = xﬁ. Torma mo n3BeCTHOMY HIEPBOMY UJIEHY MOYKHO

HaWTH BTOPOH: X, = x12 = 22 = 4, 10 MBBECTHOMY BTODPOMY MOKHO
HalTu TpeTHii: X5 = x2 = 42 = 16 u Tax gaiee.

ITonyuum mocisemoBaTenbHOCTL: 25 4; 16; 2566; 65 536; ... .

150



Yucnosble NnocrneaoBaTenbHOCTU

IIpumep 8. Haiimem TpeTuii, 4eTBEPThIN 1M HATBLINA UYJEHBI IIO-
clefoBaTeJbHOCTH (Y,), 3alaHHON PeKYPPEeHTHO: Yy, = 2, Y, = —3,
Ynta = 2yn+1 + Yn-

IMonyuwnm:

Ys =2y, +ty; =2 -(-3)+2=-4;

Yp=2Ysty;=2-(-4) + (-3) = -11;

Ys =2y, +ys=2-(—-11) + (—4) = —26.

IlocnenoBaTesnbHOCTH, PACCMOTPEHHBIE BBIIIE, ABJAIOTCA YUC-
JOBbLLMU NOCLed08AMesbHOCMAMU, TaK KaK COCTOAT K3 YMCeI.
HNuorga paccMaTpuBaioT IIOCJIeL0BATEIbHOCTH, WIEHAMH KOTOPBIX
ABJIAIOTCS BbIpaKeHUsA, QYHKIIUU U T. II. B maabHelinem OyaeMm
paccMaTpPUBATH TOJBKO UMCJIOBBIE IIOCJIEIOBATEILHOCTH.

MaTemaTukm yxe o4eHb AaBHO 3aHMMAatoTCS
W N3y4eHMEM YMCTOBLIX NOCNEA0BATENLHOCTEN.

MoHATME YMCNOBOI NOCNefoBaTeNbHOCTM
BO3HMKINO W Pa3BWNOCL 3a[0Nr0 [0 CO3AaHNA yyeHust o dyHkuun. Bort
npuMepbl GECKOHEYHbIX YMCIOBbLIX MOCIEAOBATENLHOCTEN, U3BECTHBIX

eLie B ApeBHOCTU:

1)1, 2,3,4,5, ... - nocnegoBaTenbHOCTb HATyparnbHbIX YACEN;
2)2,4,6, 8, 10, ... — nocnegoBaTenbHOCTb YETHbIX Yncen;
3)1,3,5,7,9, ... — nocnegoBaTenbHOCTb HEYETHbIX YMCEST;

4)1,4,9, 16, 25, ... — nocnenoBaTenbHOCTb KBAAPAaTOB HaTypanbHbIX YMCEN;
5)2,3,5,7, 11, ... — nocnenoBaTenbHOCTb NPOCTLIX YACENT;

6)1,— 1 l 1 l — NOCea0BaTENBHOCTD YUCEN, 0BPaTHBLIX HATYParbHbLIM.

2'3'4'5"

[lng Bcex aTnx nocnenoBaTenbHOCTEN, KpOME MATOM, MOXHO 3anucatb op-
Myny n-ro uneHa. [na nocnegoBaTenbHOCTU MPOCThIX Yncen cdopmyna n-ro
uneHa He Gbina N3BecTHa APEBHNM MaTemaTrkam... Het ee u noHbIHe!

OpHow 13 Hanboree U3BECTHbLIX SBMSIETCH YNCOBas nocneaoBaTterb-
HOCTb, KOTOPYIO Ha3blBalOT r10csiedosameribHocmbeo PuboHaqy4yu B YeCTb
utanesHua Jf1. MusaHckozo (PuboHayyu) (ok. 1170 — ok. 1250). OH nep-
BbIM paccMOTpen nocrnegoBaTenbHOCTb YMCES, ABa MNEPBbIX YNieHa KOTo-
POV — €4MHULbI U KaXKabI YIIeH KOTOPOW, HauMHas C TPETLETO, PaBeH CyM-
Me OBYX NpeablayLmnX:

1;1;2; 3;5; 8;13; 21; 34; 55; 89; 144 ... .

JInwb HeckonbKko BEKOB cnycTsa Obina HangeHa dopmyna n-ro vneHa

nocnegoBaTeribHOCTU PNGoHaYYN:

1((1+5B) (1-v)

“"‘Jg 2 2
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1. IlpuBeavTEe IPUMED YKUCJIOBOI MOCJIETOBATETHHOCTH.

2. HazoBuTe Tpu mepBBIX UJIeHA 9TOM IIOCJIEOBATEIHHOCTH.
3. IIpuBeauTe MpUMeEp YKUCJIOBOI IIOCJIEIOBATEILHOCTH, 3a-
TaHHOU (DOPMYJION N-TO YJIEHA.

4. Kax elre MOXHO 3a5aBaTh YMCJIOBLIE IIOCIE0BATEILHOCTI?
5. Kakyio mociemoBaTeIbHOCTL HA3bIBAIOT OECKOHEUHOM, a
KaKyI0 — KOHEUHOM?

Q(\)

iﬁ Ha4YaAbHbIM YPOBEHb |

666. (Ycmmno). Jana mocienoBaTeqbHOCTE: 25 4; 7; 10; 15.

1) CKoJBbKO y Hee UJIeHOB?

2) HasoBuTe mepBBI# U TOCIETHUU YJE€HBI 3TOIH MOCJemoBa-
TeJIHLHOCTH.

3) Kakoit HOMep y uJjieHa ITocjemoBaTeIbHOCTH, paBHoro 107?
4) Kakoil ujeH MIOCJIeIOBATEJbHOCTH CJeAyeT 3a UJeHOM IIO-
cJIeL0BaTeJIbHOCTH, PABHBIM 47

5) Kakoil ujieH II0C/Ie0BATEJIbHOCTH IIPEAIIECTBYeT UIeHy IIO-
cJenoBaTeIbHOCTH, paBHOMY 157

667. IlociemoBaTenbHOCTE 3a4aHa (popmyJoii a, = 5n — 1. Haiigure
HEPBBINA, TATHIA W CEAbMOU YJIEHBI 3TOM IIOCJIEI0BATEIHFHOCTH.

668. IlocnenosaTesbHOCTE 3aJaHa Gopmysoi b, = 4n + 3. Halinure
IePBLIi, YeTBEPTHIN 1 BOCHMO UJIEHBI 3TOI II0CJIEA0BATEIHLHOCTH.

669. 3anuiuTe YeThIpe MEPBHIX WIEHA MOCJEeA0BATEIHLHOCTH:

1) HeyeTHBIX HATYPAJbHBIX UMCEJ, B3ATHIX B MOPAIKE BO3pac-
TaHUA;

2) KyOOB HATypaJIbHBIX UMCEJ, B3ATHIX B MOPAAKE BO3PACTAHUS;
3) OOHO3HAYHBIX HAaATyPaJIbHBIX YMCEJI, B3ATBIX B IIOPAIKE
yOBIBAHUA.

670. 3anuminuTe MATh IEPBLIX UJIEHOB IIOCJIEeN0BATEIbLHOCTMH:

1) kBagpaTOB HATYpPaJbHBIX UNCEJI, B3ATHIX B IOPAIKE BO3pac-
TaHUA;

2) IBYSHAUHBIX HATYPAILHBIX UMCE], B3STHIX B HOPSAAKE YOLIBAHMSA.

W Creanmit yposetis -

671. HaiiguTe yeThIpe IepPBBIX UJeHa IOCIeN0BaTeJbHOCTH (X,),

3aJaHHOU (pOopMYJIOHN n-Tro ujaeHa:
2 _
1)x, =4n® - 17; 2)x, =——; 3)«x _2n-17
n+1

n3
; 4)x =—.
" n+8 ) % n

152



Yucnosble NnocrneaoBaTenbHOCTU

672. HaiifuTe Tpu IepBBIX 4YJIeHa IIOCJIefoBaTeIbHOCTH (Y,), 3a-
TaHHOI (pOpPMYJIOH n-ro YjIeHa:
nz -1 _4n-5_ 3

1)y, =2n%+ 3; 2)yn=T, 3y, i1l 4)yn:§-

673. IlocnemoBaTesbHOCTE 3afaHa (opmyJoi b, = 4n + 17. Haii-
O1Te HOMep UJeHa II0CJIeJOBATeIbHOCTH, PaBHOTO 65.

674. IlocnemoBaTenbHOCTh 3afaHa (opMyJIoi a, = 5 — 3n. Haigu-
Te HOMEpP ujeHa II0CJIe0BaTeJLHOCTH, paBHOTrO 46.

675. 1) 3agaiiTe Tabaulieil MIATH MEPBLIX UJEHOB IIOCJIEN0BATEb-
HOCTH HATYPaJbHBIX UHCEJ, KPATHBIX YUCIY 3.

2) Haiigure HOMep UjieHa STO¥ IIOCJIeJOBATEJIHLHOCTU, PABHOTO
yueay 12.

iE AOCTATOYHbIM YPOBEHb |

676. IlociemoBaTeIbHOCTE 3a4aHa (POPMYJIOH Y, = 2n2 —18n + 7.
Kakxue uz unces SBAAIOTCS YIeHAMU 9TOH ITOCJIeIOBATEIHLHOCTH:
1) 7; 2) —-29; 3) 50; 4) 79?
s umcesn, ABIAIOININXCSA YJIeHAMU MOCJIEI0BATEIbHOCTH, YKa-
JKHTEe UX HOMepa.

677. TlocnemoBaTeIbHOCTD 3amaHa GopMmymoi x, = n? — 4n + 9.
Kakue us unces SBAAIOTCS YIeHAMU 9TOI ITOCIE€I0BATEIHLHOCTH:
1) 69; 2) 68; 3) 5; 4) 67
st unces, ABIAIOIINXCSA YJI€HAMU II0CJIE0BATEJIbHOCTH, YKAa-
JKHTE UX HOMeEepAa.

678. Haiigure NATh IePBLIX YICHOB IIOCJIE0BaTeIbLHOCTH (C,), 3a-
ITaHHOU PEeKYPPEHTHO:
e =8,¢,,,=¢,—5;
2)c;,=-3,¢,.,=2-¢,+3;

3)c1=72,05=3,¢,5=Cpq T Cp;
c
1
4)e¢, =0,¢c,=-b5,¢,  ,=—2=—,
1 2 n+2 e +1

679. Haiigure NATH MEPBBIX UJEHOB IIOCIeAOBaTelbHOCTH (Y,),
3aJJaHHOHM PEKYPPEHTHO:

Dy =5y,:1=2y, -
Y
2yn+1

2)y;=16,y,=1,y,,5,=
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U BbICOKMIM YPOBEHb

680. Hatimure HamOOJBINNII UJEH IIOCJENOBATEJIHLHOCTH, 3aJaH-
HOH (hOopMYyJION n-To YJIeHa:
1) a, = 26 — n? 2) b, = —2n2 + 16n;
3)c, =17 4) y, = —n? + 5n.

681. HaiinuTe HaMMEHBIIUU YJIEH IIOCJIEJOBATEJIHLHOCTU, 3a/aH-
HOI (hopMyJIOH n-To uJeHa:
1) x, = 2n2 - 3; 2)a,=n%-8n-5.

682. Jloxaskure, dYTO TIIOCJIeJOBaTeIbHOCT: (p,), B KOTODPOI
p, = 2n2 + 6n — 5, He COAEePKUT HAMOOIBIIETO YIeHa, a IIOCIeO0-
BaTeJIbHOCTD (t,), B KOTOpOW f, = —n? —4n, He COmep:KUT HaU-

MEHBIIIeTrO 4YJIeHa.

ﬁ& YNPOXXHEHMI AAS MOBTOPEHMS
- -~

@ 683. Tosap crous 150 rpu. YUepes HEKOTOPOE BpeMs OH IIOJ0-
posxan mo 165 rpu. Ha cKOJIBKO IPOIIEHTOB BhIPOCJIA IeHa?

V5+3 V5-3
V5 -3 5+3

lj 685. Permure cucteMy ypaBHEHUIH: {

iE 684. Brrunciure:

x2 - 2xy + y? = 4,
xy + y? = 4.

MartemaTtmka BOKpYr HAC

686. [lo yCcTaHOBKU CUETUYMKOB HEKasd CEMbs 3a MOJIH30BAHUE BOAOM
exxemecsauno 1iatmia 560 rpu. Ilocse ycTaHOBKM ABYX CUETUYM-
KOB (I XOJOOHOII 1 Topsdeil BOABI) eKeMecAYHas ILjIaTa 3a
BoAy yMeHbInmaachk 0 350 rpH. OmuH cueTYMK BOIBI CTOUT
370 rpH, a ero ycranoBxa — 120 rpu. Uepes Kakoe HaumMeHbIIIee
KOJIMUECTBO MeCSAIleB SKOHOMUS Ha ILIAaTeKaX 3a BOAY IIPEBLICUT
pacxoabl Ha IPHOOPEeTeHNe M YCTAHOBKY CUETUMKOB, €CJIU TapH-
¢bI HA BOAY HE U3MEHATCA?

8“ PeLumte 1 NOArOTOBbBTECH K M3YHEHUIO HOBOTO MATEPUAAC

687. 1) 3anuIure YUCIOBYIO IOCIEI0BATEIHLHOCTD, COMEPIKAIIYIO
JecATh YJIEHOB, II€PBBIMA UJieH KOTOPOH paBeH 2, a KaKIbIi
CIeNyIOIUN — Ha 3 00JIbIIIE IPEeaLIAYIIEro.

2) anuiuTe GopMyJy 7n-TO UIeHa STOI MOCJIeI0BaATEIbHOCTH.
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688. HaiimuTe 3aKOHOMEPHOCTb U MPOMOJIMKUTE PAMS UKCEN ellle Ha
YeThIpe YnCia;

1) 42, 45, 48, 51, ...; 2)6,1, -4, -9, ...;
3) 15, 0, —15, -30, ...; 4) -13, -9, -5, -1, ... .
m MHTGpECHbIe 30AQ4YKHN AAl HEAEHUBbIX ﬁ
xy + yz = 8§,
689. Pemtute cuctemy ypaBHeHUH: {yz + 2x = 9,
z2x + xy = 5.
L —
‘I APUOMETHUYECKAS ITPOTPECCH S,
® EE CBOUCTBA. ®OPMYJIA 1n-I'O YJIEHA

APUOMETUYECKOU ITPOTPECCUUA

Paccmorpum umcIIOBYI0 IIOCI€I0BATEIBHOCTH, MEPBHINA UYJIEH
KOTOpOI paBeH 4, a Ka)KIbIH CJEAYIOIINN, HAYUHASA CO BTODOrO,
PaBeH TPEeIbIAYINEMY, CI0KEHHOMY C YHUCJIOM 3:

+8 48 +8 48 43
4; 7; 10; 13; 16; 19; ... .

Takyio mocaenoBaTeIbHOCTh HA3BIBAIOT APUPMEMULECKOll npo-

epeccueil.

y IlocireroBaTeIbHOCTD, KAMK/IbIi WIEH KOTOPOM, HAUMHAA CO
4~ BTOPOTO, PaBeH IPEeABIAYIIEMY, CI0KEHHOMY C OMHUM M T€M
sKe YHCJIOM, Ha3bIBAIOT apudmemuieckol npozpeccueil.

9TO UMCJIO HASBLIBAIOT PA3HOCMbIO aApupmemuieckoii npozpec-
cuu u 0003HauaT OyKBOU d (OT HAYAJIBHOM OYKBBI JIATHHCKOI'O
cnosa differentia — pasHocTs). 3HauuT, ecau (a,) — apupmernde-
CKas IIporpeccus, TO NMEIT MECTO PABEHCTBA:
ay=a,+d, ag=ay,+d, ag=a5+d, ....
Taxum obpasom, AJA JOO0Or0 HATYPAJIBLHOIO N MHOJYYUM pa-
BEHCTBO:
a_,=a,+d.
Torga:
d= Apiy — Ay
TO €CTh

ﬂ\ pa3HoOCTh apudMeTHUECKON NIPOrpeccCHyd MOKHO HANWTH,
4~ ecau OT J000ro 4jeHa IPOrpeccuu, HAaUYMHAA CO BTOPOroO,
OTHATH IPeIbITyIIH.
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ITycts mepBhIil ueH apudMeTHUECKOHl Iporpeccuu paBeH aq,
a ee pasHocTh paBHa d. Torga:

a,=a, +d;

az=ay,+d=(a, +d)+d=a,;+ 2d;

ag=a3+d=(a; +2d)+d=a,; + 3d;

as=a,+d=(a; +3d)+d=a; + 4d.

3aMeTuM, YTO B KasKIOW M3 IOJYUYEHHBIX (GopMyJa Koah(uIrm-
eHT y pasHocTu d Ha 1 MeHBIIIe HOPSIIKOBOrO HOMEPA UJeHa IIPO-
rpeccuu, AJA KOTOPOro 3amucaHa sta ¢opmyJaa. llelicTBUTEIBHO,
uTo0BI HAliTH a,, UMed a, U d, HyKHO n — 1 pa3 npubaBUTh K a,
unucao d, To ecTh K a, npubasuth (n — 1)d. Takum obpasom:

ﬁ\‘ a,=a, +dmn—1).
@

IMonyunnu ¢popmyry n-zo urena apupmemuyeckoil npozpeccuu.

PaccmoTrpuM HecKOIBbKO IPHUMEPOB IPUMEHEHUs 9T0M (hOPMYJIbL.

ITpumep 1. IlocmenoBaTesbHOCTE (@,) — apupMeTHUEeCKas IPO-
rpeccud, a, = 32,8, d = —0,4. HaiiTu aBajnnaTeiii ujaeH 3TOi IIo-
cJIefoBaTeJIbHOCTH.

Pemenue.

ayy=ay +d20 - 1) =a; +19d = 32,8 + 19(-0,4) = 25,2.

Orser. 25,2.

IIpumep 2. Ilpumaamge:xkuT Jau apuMeTHUYECKOH IIPOTrpeccuu
7; 10; 13; ... uuncao: 1) 82; 2) 102?

Pemenue. B mamsHOl mporpeccum a, = 7, a, = 10, Torga
d=a, — a,; = 3. 3anumeM (HOpPMyJy 7-TO UeHa dTOI IPOTPECCUH:
a,=7+3(n—-1)=38n+ 4, Toectb a, = 3n + 4.

1) Homyctum, umciao 82 sABIseTcA UIeHOM Iporpeccuu (a,).
Torma cymjecTByeT Takoe HaTypajJbHOe YHCJIO 7, 4TO a, = 82,
TO ecTh 3n + 4 = 82. Imeem ypaBHenme: 3n + 4 = 82, oTKyza
moJIyuymm, uTo n = 26.

CrnemoBaTesbHO, YMCJIO 82 ABJAETCA OBAAIATh INECTBIM UJie-
HOM apu(pMeTHUeCKOH IIPOTPeccuu, TO €CTh Ay, = 82.

2) Paccyxnpasa amanoruuno, umeem: 3n + 4 = 102, orkyzma

n:323.
3

2
HonyquHoe YHUCJIO 32§ He dABJIdeTCd HaTypaJbHBIM, a 3Ha-

quT, apudMernyecKad mporpeccus uncyga 102 He comep;Kur.
OrsBerT. 1) Ha; 2) Her.
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IIpumep 3. KyOuku cioKeHbl pAJaMH TaK, UTO B BepXHEM
pany 4 KyOuKa, a B KaXKJIOM CJIEeLYIOIeM HUMKe PALYy — Ha OJHO
M TO ’Ke KOJUUECTBO KYOMKOB OOJIbIlIe, UeM B MIPEILIAYIIIEM.
WNsBecTtHO, uTOo B IectoM pAxy 14 KybuxkoB. CKOJIBKO KYOHKOB
B TPeThbeM PAny?

Pemenue. Tak Kak B Ka)KIOM CJEAVIOINIEM PALY Ha OJHO U
TO K€ KOJNUYEeCTBO KYOUKOB 0O0JIbIle, YeM B IPEeIbIAYIIIeM, TO UILC-
Jla, paBHbIe KOJMUYECTBY KYOMKOB B psmax, 00pas3yoT apudMeTu-
YeCKYIO0 IIPOIPEecCHIo, B KOTOpPOi a, = 4, az = 14, cienosaresbHO,
HaM HYXHO HaliTu a,.

Hnsa Hayajia HalieM pasHOCTH d 9TOUM mporpeccuu. M3 dpopmy-
JIBI N-TO 4YJIeHa ag = a; + 5d momyuum ypaBHeHme: 14 = 4 + 5d,
orkyzna d = 2.

Teneps, sHad 3sHaueHUe d, HalileM ag:

ag=a; +2d=4+2-2=28.

CrienmoBaTelbHO, B TPEThEM PALY 8 KYOUKOB.

3aMeTuM, UTO HaWlTU d MOXKHO OBLIO M 0e3 MCIIOJIb30BAHUA
YpaBHeHUs, HATpuMep BbIpasuB d m3 (PopMyJibl 6-TOo WjieHa TPOo-
rpeccuu. JlelicTBUTENBHO, IIOCKOJIBKY ag = @, + 5d, TO

d:aG—az1 _ 14 - 4 _ 9
5 5

OTBeT. 8 KyOUKOB.

JlokasxeM HEeCKOJIbKO Ba)KHBIX CBOMCTB apu()MeTHUYECKOU IIPo-
rpeccuu.

ﬂ\ 1. JIro60ii uneH apu(pMeTHUYECKOH Iporpeccuu, HaUWHAA
4 co BTOpPOro, fABJIAAETCA CPeSHHM apu(MeTHUYECKUM IBYX
COCETHHX C HUM YJIE€HOB, TO €CTh

a +a
a =-21L "l rneneN,n > 2.
= 2

HoxasarTenbcTBO. Mcmoabsyem GOpMyJay n-ro ujeHa
apudMeTuUeCcKoi IpoOrpeccuu, Torga:

a, ; +a,,, :a1+d((n—1)—1)+a1+d((n+1)—1):
2 2
2a1+d(n—1—1+n)_2a1+2d(n—1)_%+2d(n—l)_
2 - 2 2 2 -
a +dn-1) = a,.

ITo omHO#I M3 Bepcuilt UMEHHO C 9TUM CBOMCTBOM apudmeTnye-
CKOU IIDOTpeccuy CBA3aHO ee Ha3BaHUE.
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V‘ 2. JIro60ii ujieH apu(pMeTHYEeCKON IPOrpeccuy, HAUYMHAS
4 co BTOPOro, ABJIAETCA CPeJHHM apu(MEeTHUECKUM IBYX
PaBHOYTAJIEHHBIX OT HEro Y4JICHOB, TO €CTh

a +a
a =-rk "ntk ynenecN,EeEN,kE<n,n > 2.
n 2

CBoiicTBO HOKa3bIBaeTCA aHAJOTUYHO IPEILIIYIIEMY CBOMCTBY.

y 3. Ecim k, |, p n s — HaTypansHbie uncia u k +l=p + s,
& Toa,ta=a,+a,.

HoxasaTeasbcTso. Mcnonabsyem opMyy n-ro uiaeHa, TOTaa:

a,+a,=a, +dk—-1)+a, +d(l—-1)=2a, +dk+1-2);

a,ta;=a, +dp-1)+a, +ds—-1)=2a; +dp+s-2).

Hok +1l=p + s, mosromy 2a, + d(k +1— 2)=2a, +d(p + s — 2),
TO €CTh @, + a; = a, + a,.

, 4. JI1o0y10 apudgMeTHUYecKyl0 NMPOTPECCHI0 MOKHO 3a/1aTh
& dopmymaou a, =dn + b, e b u d — HeKOTOpbIe YKCA.

HoxasaTeabcTBo. Ilo opmyse n-ro yieHa nMeeM:
a,=a; +d(n—-1)=dn + (a; — d).
O6Gosnauus a, — d = b, monyuum: a, = dn + b.

V‘ 5. IlocmenoBaTeabHOCTH a,, 3aJaHHaA (OPMyJOH BHUIA
4 a,=dn + b, rme b u d — HEKOTOpbIe YHCJA, ABJIACTCA
apu(pMeTHIECKOI IIPOrpeccue.

HokxasareabcTBO. PaccmorpuMm pasHocts (n + 1)-ro m
Nn-T0 YIEHOB BTOU IIOCJIEA0BATEIHHOCTH:
a,,—-a,=dn+1)+b—-(dn+b)=dn+d+b-dn—-b=d.
ITonyunm, wurTo pgaa 0OOTO 1 MMeeT MECTO PAaBEHCTBO
a,,, = a, + d. CregoBarenbHO, MOCJIEJOBATEIbLHOCTD (a,) ABJIA-
eTca apuMeTHUECKOU IIporpeccueil, pa3HocTh KOTOPOil paBHa d.

MepBble npeacTaBneHus o6 apudmeTmye-

A ewe Pauvuse... CKOW nporpeccun MosiBUNNCH elle A0 Haluen

apbl. B apeBHeervnerckom nanupyce Axmeca
(Il Teic. Ao H. 3.) ecTb Takas 3agava: « Tebe ckasaHo: pasdenu 10 mep s4-
MmeHs1 Mmex0y 10 no0bMU, pasHOCMb Xe MeXO0y KaxXObiM Ye/I08€KOM U e20

1
cocedom pasHa g MepbI». PelueHve 3agaum cBogMTCA K HAXOXAEHUIO fe-

CATW YNEHOB apumMeTnyecKon Nporpeccum:
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1 2
at+— at—, ..., a+t 2 cymMma Kotopbix paBHa 10.
8 8 8

3apaym Ha apndMeTMYECKME NPOrPECCUMM ECTb U B LPEBHEKNTANCKOM
TpakTate «MaTemaTtuka B AeBATU KHUFaX».

MepBble 13 goweawnx Ao Hac 3agad Ha NPOrpeccun CBA3aHbl ¢ 3anpo-
caMn XO3AWCTBEHHOM XN3HW 1 OBLLECTBEHHONM MPaKTUKK, Kak, Hanpuvep,
pacnpefeneHve npoayKkTos, AefneHne HacneacTsa v T. M.

Y OpeBHUX rpekoB Teopus apudmeTnyeckux nporpeccuii 6oina cessa-
Ha C TaK Ha3blBAaeMOW HernpepbIBHOW apugmMeTnieckon nponopumnen:

a-b=>b-c

3geck uncna a, b v ¢ 06pasyoT apudMeTMUECKYO MPOrPECCHUIO C pas-
c—a

HOCTbIO

Takum obpasom, Nnporpeccun paccMaTpmBanucb kak 6bl MPOaOIKEHN-
MW MPOMOPLMIA, BOT NoYeMy anuTeT apughmemuyeckas Obin nepeHeceH
C NpONopLMI Ha nporpeccun. OTO eLLe OAHa N3 BEPCUN, MOYEMy 3Ta Npo-
rpeccus nonyyunna MMeHHO Takoe Ha3BaHue.

; 2‘ 1. Kakyio mocJsiefoBaTelIbHOCTh, HA3LIBAIOT apudmMeTmuec-
&/ koW mporpeccuei?

2. Kakoe umciio Ha3bIBAIOT Pa3HOCTHIO apUPMETHUECKOI
nporpeccumn?
3. Kak MOKHO HaiiTV pasHOCTL apru(MeTHIECKOLl ITPOrpPeccui?
4. 3anuinnure GopMyay n-ro djaeHa apu@MeTHUYeCKOIl IIpo-
Tpeccuu.
5. ChopmynupyiiTe m OOKaKNUTE CBOMCTBa apudmermue-
CKOI IIPOTPECCUH.

ﬁ Ha4YaQAbHbIM YPOBEHb

690. Kakwme u3 mocsiefoBaTeIbHOCTEI SBIAIOTCS apupMeTUUEeCKU-
Mn HpOI‘peCCI/IHMI/I? HazszoBure nux HepBBIﬁ YJI€eH 1 Pa3HOCTh.

1) 2; 5; 8; 11; 2) 4; 4; 4; 4; 3) 0; 1; 5; 10;

4) 4; —4; 4; —4; 5) —5; —-4; -3; —2; 6) 0; 1; 0; 2.
691. fdBnsaerca nu apudmMeTHUECKON IIporpeccueil MOCJeN0Ba-

TeJIbLHOCTh:

1) marypaabHbIX umcesa: 1; 2; 3; 4; 5; ...;

2) KBaZpaToB HATypaJbHBIX umces: 1; 4; 9; 16; 25; ...;

3) HeueTHBIX HATypaJbHBIX umcesa: 1; 3; 5; 7; 9; .

.
*

;l; G2
6

4) mpaBUJBHBIX Apobeii ¢ uucanTeaem 1: —; —; —;

N | =
ool_r—t
N
Ot | =
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@ CpeaH1i ypoBeHb B

692. SanumnTe NATHL IEPBLIX UYJIEHOB apu(MMETUUYECKOH IIporpec-
cuu (a,), ecli U3BECTHBI ee PA3HOCTh W IIePBEHINA UJIeH:

1)a,=5,d=4; 2)a, =4,7,d=-0,7.

693. 3anuiuTe UYeThIpe MIEPBBLIX UIeHa apuUPMeTHUEecKOil mpo-
rpeccun (a,), eClIi U3BECTHBI €e PA3HOCTb U IePBLIH YJIeH:
a,=4,d=-2; 2) a, =3,8,d=0,2.

694. Haiinure Tpu CleAyOINX UjJeHa apu(pMeTHUECKOHN Iporpec-
cuu 4,2; 3,8; 3,4; ... .

695. Haiinure deThipe CIeAVIOIIUX UJeHA apUPMETHUECKON IIPO-
rpeccuu 5,7; 6,1; 6,5; ... .

696. IlocnemoBarenbHOCTh (a,) — apudMeTHdecKas IPOTPECCHUA.
Haiinure:

1) a;, ecmua, =3,d=-8; 2) a,,, ecmu ay = 2,7, d = 0,4.

697. (a,) — apudmerundeckasa nporpeccusd, a, = —15, d = 3,7. Haii-
mure: 1) ay;  2) ag;  3) ayp;  4) aq09-

698. HaiiguTe pasHOCTb, HOECATBIA M BOCEMHAIIATBHIN UJEHBI
apu(pMeTHUEeCKO IIPOrpecCun:

1) 1; %; 0; ...; 2) 0; 1,5; 3; ... .
699. Haiigure mepsbelii 4ieH apudpMeTHUeCKO# mporpeccun (a,),
ecmu: 1) a,=8,d=-5; 2)a,,=7,d=4.

700. Haiinure mepBhIii 4ieH apu(MeTHUYecKo mporpeccuu (a,),
ecmu: 1) a,=-7,d=4; 2)ag=5,d=-2.

701. HaiinuTe pasHOCTb apu(PpMeTUUECKOH IITPOTPECcCUl, IIePBBIH
YJIeH KOTOPOU paBeH 8, a OfMHHAAIATHIN — 33.

702. Haiigure pasHOCTb apu(p)MeTHUeCKOU mporpeccuu (a,), eciun
a; =-5,ay9="1.

703. Teso 3a mePBYIO CEKYHIY IIPEOIOJIEJO D M, a 3a KaKIYIO CJe-
OVIOIYyIo — Ha 2 M 00JIbIlle, YeM 3a IpeAniayinyo. CKOJILKO Me-
TPOB IIPEO0JIeJIO TeJIO 3a IIEeCTYIO CEKYHIY; 3a JeCATYIO CeKYHIY?

704. Yuamuiica npoues KHury 3a 10 mmeii. B mepBuiii AeHb OH
npountaa 40 cTpaHUIl, a B KaKIbIA CJHEOYIONINI YUTAJT Ha
3 cTpaHUIBI MEHbIle, YeM B IpeAbIayIinuii. CKOJIBKO CTPAHUII
OpoUYnTAaJ yJyalluiicad B TPeTUH OeHb; B IIOCHEeIHUI AeHb?
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iE AOCTATOYHbIM YPOBEHb B

705. Mexay unciaamu 3 u 7 BCTaBbTE:
1) oxmo umcio; 2) gBa ymcaa; 3) TPU YUCIA
TaKUX, YTOOBI OHM BMECTe C JAaHHBIMHK UYHCJIAMHU 00pasoBaIu
apudMeTUUeCKy0 IPOrPECCHio.

706. Mexay umcaamu 15 m 30 BcTaBbTe uUeThIpe TAKUX UYMCJIA,
uyTOOBI OHM BMECTEe C HAHHBLIMHM YHCJIaMM oOpasoBaju apudme-
TUYECKYIO IIPOTPECCHIo.

707. Haiigure hopmysry n-ro uieHa apupMeTHIeCKOll IIPOrpeccun:

1) 2x, 5x, 8%, ...; gm-Lt 4 m+l
m m

708. HaiimuTe mepBBLIM UjeH M Pa3HOCTh apupMeTUUecKOil mIpo-
rpeccuu (a,), ecau:

) a;g=5,a,4=3; 2) ay = 11, ay, = 43.

709. HaiiguTe mepBbIA YjeH W PA3HOCTh apu(PMeTHUUYECKOH IIPOo-
rpeccun (c,), eciu:
1) ¢y; =3, ¢35 = 6; 2) cg = —22, ¢4 = —40.

710. Comepoxur Jau apupmeTmueckKas Iporpeccusa 5; 8; 11; ...
YUCJIIO:
1) 92; 2) 1122

711. B apudmerndeckoit mporpeccun (x,) x; = 12, d = —2,5.
SBasercsa Iy 4JI€eHOM 3TOI IIPOTPECCUU UUCJIO:
1) -7; 2) —23?

712. HaiimuTe HOMep IePBOT0 OTPUIATEJIbHOTO UJieHa apuPMeTH-
4JecKoii mporpeccuu (y,), y KoTopoi y; = 12; d = —0,4.

713. HaiiguTe HOMEp IIEPBOIO IIOJOKHUTEJILHOIO 4YJjieHa apudmMe-
TUUEeCKOl mporpeccuu —95; —4,8; —4,6; ... .

714. Apudnmerndeckas Iporpeccus safaHa ¢popmynoii a, = 5n — 7.
Haitigure:

1) pa3HOCTDH IIPOTPECCUN; 2) sHaueHHe CyMMEHI a5 + a4 + a;.

715. TIpu Kakux 3HaAUEHUAX X umciaa x2 + 2, 4x — 2 u x ABIAOTCA
IOCJIeTOBATEJbHBIMY UjieHaMM apud)MeTUUYecKoii mporpeccum?

716. TIpu Kakux sHaveHusx y uncaa y + 3, 2y + 3 u y2 — 1 as-
JIAIOTCA TIOCJEL0BATENbHBIMU WICHAMHU apudMeTHYecKo mpo-
rpeccun?
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ij BbICOKMIM YPOBEHb

717. Ilpu xaxoM 3HaueHnu m uucaa m2 — 4, m, 2m +3u4m2+ 5
ABJSIOTCS IIOCJEMOBATEIbHBIMU UJeHAMHU apudMeTHUecKoi
nporpeccumn?

718. IlocnemoBaTenbHOCTh (a,) — apupMeTHUecKas IPOTPECCHUA.
Haiigure: 1) ay + a9, ecnu a; + ay5 = —37;

2) ay;, ecm aqp + ay, = 5.

719. IlocnemosarenbHOCTL (b,) — apudMeTHyecKas IPOrpeccHs.

Haiigure: 1) by + byy, ecan by + by = —25;
2) b, + by, ecm by, = 2,7.
1

b
b+c a+c a+
apudMeTHUeCKyIO0 IIporpeccuio, To uucaa a2, b2 u c? rakxke
00pasyoT apup)MeTHIECKYIO TPOrPECCHIO.

720. JoxakuTe, YTO €CJAU UUCJIA oOpasyioT

721. okaskure, uro ecan yucaa a2, b2 u c¢2 obpasyroTr apudmern-

1
s u TaKXKe
b+c a+c a+b

06pa3yT apuPMETHYECKYIO IIPOTPECCHIO.

YECKYI0 IIPOTPECCHUI0, TO YMCJIA

\f/ MaTeMATUKO BOKPYT HAC

—

722. JIns mepeBo3ku 40 ToHH rpysa Ha paccrosaue 1200 KM MOKHO
BOCIIOJIB30BATHCSA YCJIyraMy OTHOW M3 TpeX KOMIIaHWH-IIepeBO3-
YnKOB. CTOMMOCTD TIEPEBO3KU U I'PY30IOHEMHOCTS aBTOMOOMIETH
TIEePEeBO3YNKOB IIPUBEIEHEI B Tabsuie. Bo ckolbKO o0olifercsa ca-
MBIH [ellIeBbI BapUAHT II€PEBO3KHN YKA3aHHOI'o Ipy3sa?

Ilepe- CronmocTs nepeBoskn I‘pysonom,elvm(zcu
BOBUME OIHMM aBTOMOOHUJIEM aBTOMOGILICIH
(rpu Ha 100 KM) (ToHH)
A 800 3.5
B 1000 5
B 2300 12

{
ﬁ% YNPOXXHEHMA AASL MOBTOPEHMSA
- -~

m 723. YupocTuTte BhIpasKeHUeE:
39p3

1) —4p%t - (—0,5p3t4); 2)
5a

: 13p7ab.
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E 724. Pemniure ypaBHeHUeE:
1) x3 + x2 -8x -3 = 0
2) (x2 - 2x)2 + 2(x2 -2x) -3 = 0.

725. KparHo u 3HaueHue BoIpaskeHus 86 — 47 unucay 62

E 726. HaiinuTe o6yiacThb ompeneeHus QYHKIIAN:

y= V10 —9x —x2 + 2+L

x2 — 3x

g MHTepeCHbIe 30AQ4YKU AAl HEAGHUBBIX

727. ITokaskute HepaBeHCTBO (x —3)(x —4)(x -5)(x—-6)+1 > O.

‘I CYMMA 7 ITEPBBIX YJIEHOB
* APUOMETHUYECKOH ITPOTPECCUHA

PaccMoTpuM 1 mepBBIX WJIEHOB apu(MeTHUecKOil HIPOrpeccuu
(a)): aq, ay, ag, ..., A, o, a,_;, a,. O003HAUNM Uepe3 S, UX CyMMYy:
S,=a, +ta,+ag+..+a,,+a,,+a,

Haiigem dopmyny ia BEIUKCICHUS 9TOH CyMMBbI. SaIlUIIeM 3Ty
CYMMY ABa’KJbI, PA3MECTUB B IIEPBOM CJIy4yae cjJaraeMble B IIOPAI-
Ke BO3pacTaHuUA UX HOMEPOB, & BO BTOPOM — B IOPAJKe YOBIBAHUA:

S,=a, ta,+taz+..+a,,+a,,+a,;

S,=a,+a,,+ta,,+..+as3+a,+a,.

Temneps CI0KUM STU PABEHCTBA MOUYJEHHO U MOJYUUM:

— *
28, =(,; +a,)+(@y,+a,,)+ ..+, ;+a,)+ (a,+ ay). (%)

Ho mo cBoiictBy 3 m3 mpeasigyinero maparpada: a; + a, =
=a,ta, =as+a, ,=...=a, t ay TO eCTh KajKJas cymMMa B
cKOOKax paBeHcTBa (¥) paBHa a, +a,, Tak Kak 1 +n=2+n-1=
=3+n-2=...=n-1+ 2. Torga nmpaBas yacTb paBeHcTBa (*)
COCTOUT M3 71 CJIaraeMbIX, KaKJoe U3 KOTOPBIX DPaBHO a, + a,.
CiemoBaTesbHO,

2S,=n-(a; +a,).
PasgenuB o6e uacTu 5TOro paBeHCTBA Ha 2, MOJAyYuUM (hopMyry
CYMMBI 7 TIEPBBLIX YJIEHOB apHM(PMETHUUYECKOMN IIPOrPEeCCUM:

A S, =2 % 4 @)
16) 2
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Ecnu B dopmyse (1) mo dopmysie n-ro ujleHa 3aMeHHUTH @, BbI-
paskenueM a, + d(n — 1), noxyuum:
a, +a, +d(n-1)
S, = p - n,

nJjin

ﬁ\ S, :M.n. 2)
1) 2

ITonyunnu eirie onHy QPOPMYJIY IS BHIUUCICHUSI CYMMBI 71 TIEp-
BBIX UJIEHOB apU(PMeTUUYECKOU IIPOrpeccui, KOTOPOM yI00HO I10JIb-
30BaThCsA, €CJIM M3BECTHLI IIEPBLIA UJIeH 1 PA3HOCTh IIPOrPECCUM.

ITpumenum dopmyast (1) u (2) guisa pemeHud TPUMEPOB.

ITpumep 1. HaiiTu cymMMy TPHUAIIATH MEPBBLIX YJIEHOB apudme-
TUYeCcKoi mporpeccuu 4; 7; 10; ... .

Pemenue.
1-it cnoco6. Tak Kak a; =4,a,=7,T0o0d=0ay,—-—a;=7T—-4=3
uag,=a, +29d=4+29-3=091.

+
Torga no gopmyie (1): Sy, = % .30 = 4 +291 .30 =1425.

2-t cnoco6. Tak xKak a, = 4, u Jgerxo Haiitu, uro d = 3, uc-
moJab3yem Gopmyay (2):

2 29d . -
S,y = 22 g 2443601 55 _ 1405,
2 2
OrBerT. 1425.

IIpumep 2. HaiiTu cymMMy BOCEMHALIATH IIEPBBIX UJIEHOB IIO-
ciemoBaTeabHOCTH (a,), 3aKaHHON Qopmyok a, = —2n + 7.

Pemenue. IlocKkonbKy mociiefOBaTeIbHOCTDL 3amaHa Ghopmy-

noit a, = dn + b, rne d = —2; b = 7, To oHa ABAAeTcA apudpMe-
TUYECKOI Iporpeccueil (II0 CBONCTBY 5 M3 MpPeABLIAYINEro mapa-
rpada).

Nmeem:

a1=_2'1+7=5’ a18=_2'18+7=_29.
Haiigem S, g:

a; + a4

S, = L1818 =
18 2

w .18 = —216.

OrserT. —216.
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Yucnosble NnocrneaoBaTenbHOCTU

IIpumep 3. HaiiTu cyMMy BceX HATYPAJbHBIX UHCEJ, KPATHBIX
yucay 7 U He mpeBhIIaioniux 999.

Pemenue. HarypasbHble uncia, KpaTHbIe YUCJIY 7, 00pasy-
10T apu@MeTHYeCKyIo IIporpeccuro: 7; 14; 21; 28; ..., KOTOPYIO
MOXKHO 3a7aTh (hopmyoii a, = Tn.

Haiimem, CKOJBKO UYJIEHOB 3TOM NPOTPECCUU HE NPEBBIIIAIOT
yucyaa 999. IIasa sToro peiruM HepaBeHCTBO Tn < 999 u monyuum,

4yTo n < 142§.

CrnemoBaTenbHO, 142 ujeHa mporpeccuu He IpesnImiaoT 999.
Haiinem nx cymmy, To ecThb S 5.

Nmeem: a; = 7, a,,5 = 7 - 142 = 994. Torga:

Sis = %- 142 = 71 071.

OrBerT. 71 071.

IIpumep 4. VI3 aByX TOUYEK, PACCTOAHNE MEXKAY KOTOPBIMU
100 M, omHOBPEMEHHO HaBCTPeuy APYT APYTy HAUMHAIOT IBUTATH-
cA nBa ob0bexTa. IlepBbIil ABMIKETCS PAaBHOMEPHO CO CKOPOCTHIO
9 M/c, a BTOPO# 3a IEPBYIO0 CEKYHAY HPOXOAUT 7 M, a 3a KayKIYIO
cJenyIoIyo Ha 2 M 6OJbIlle, YeM 3a IPeAbIAYINyio. depes CKOJIb-
KO CeKYHJ OHU BCTPETATCA?

Pemenue. IlycTsb 00BEKTHI BCTPETATCA uYepes N CEKYHI.
IlepBerii 3a 3TO0 Bpemsi mpeogoJsieetT 9n M. PaccrosHus, KoTopbie
IIpeooJieeT BTOPOM OOBEKT 3a IEePBYIO, BTOPYIO, TPEThbIO U CJie-
OYIOIe CeKYHIBLI, 00pasyioT apudMeTHUeCKYIO0 IIPOTPECcCUIo,
KOTOpo# a; = 7, d = 2. Torja 3a n ceKyH] BTOPOIi 00BEKT IIPeo/io-
JleeT paccTossHMe S,, KOTOpPOe MOXXHO BBIUMCJIHUTE 110 (hopmy.e:

S, - 2a1+(n—1)d.n: 2‘7+2(n—1)'n _
2 2
=(T+(n-1) -n=(n+6)n=n2+ 6n.
Ilo ycaosumo 9n + (n?2 + 6n) = 100, Torma n? + 15n — 100 = 0,
OTKyfa n, = 5, n, = —20. Bropoii KopeHb He yAOBJIETBOPAET 3aja-
ye. CemoBaTeJbHO, 1. = 5, TO €CTh BCTpeUa IMPOU30iaeT uepes S c.

OrBerT. 5 cC.

Yxe B V B. 40 H. 3. TPeKM 3HaNN HECKOIbKO
A ewe DPanvuse... NPOrpeccuii N X CyMMbl, B YaCTHOCTHU:
nn +1
1)1 +2+3+...+n=¥;

2
2) 2+4+6+..+2n=n(n+1)
3) 1+3+5+ ...+ (2n—1)=n?u gpyrve.
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C BblYMCNEHNEM CyMMbl apnPMETUYECKON NPOrpeccmMm cBsi3aHa UHTe-
pecHas uctopwmsi, NpovsoLuesLlasi C Bbl4AIWNMCA HEMELKKUM MaTeMaTu-
kom Kapriom ayccom (1777—1855), kOoTOpbIN, eLle yyYacb B LUKOMeE, Npo-
SIBUN Ype3BblyaliHble MaTtemMaTnyeckme cnocobHocT. OgHaxabl yumTernb
NPeanoXun ydeHnkam HanTu CyMMYy CTa MepBblX HaTyparbHbIX YMCEn.
KOHbIN Maycc MrHOBEHHO nony4unn pesyrnbstat. OH 3aMeTun, YTO 3HaAYeHUs!
cymm 1 + 100, 2 + 99, 3 + 98, ... 0oQUHAKOBbI, @ KONMMYECTBO TaKMX CYMM
paBHo 50:

+3+...+98+99 + 100 =101 - 50 = 5050.
101 T

101
101

?“ 3anuriure GOPMYJIbl O HAXO0KIEHUSA CYMMBI 71 II€PBBIX
YJIEHOB apu(PMEeTUIEeCKON IIPOTPECCUM.

-

\

m Ha4aAbHbIM YPOBEHb |

728. Haiigure Sg — CyMMy BOCBEMHU IIePBBIX UJI€HOB apudmMeTHnde-
CKoOli mporpeccuu (a,), eciu a; = 5, ag = 10.

729. Hatigure S;, — CyMMYy J€CATH IE€PBLIX YICHOB apupmMeTunde-

CKOI1 mporpeccuu (a,), ecnu a, = 7, a;, = 15.

B Creanuit yposetis B

730. Haiinure cymMMy BOCEMHAMAIIATA TEPBBIX UJIEHOB apudMeTH-
4JecKoii mporpeccuu (c,), eciu ¢y = 17, d = -2.

731. Haiigure cyMMy ABaJllaTH IEPBLIX YJIEHOB apu(MeTHUECKOM
nporpeccun (a,), ecim a, = 15, d = —3.

732. Haiimure cymMMy IBaAllaTy IEPBHIX UJE€HOB apuMeTUYecKoi

IPOTrpPecCcum:
1) 2; -1; —4; ...; 2) 5; 6,5; 8; ... .

733. Haligure cyMMy TPUAIIATH IIEPBLIX YJIEHOB apU(PMEeTHYECKON
IPOTPEeCcCUm:
1) 5; 8; 11; ... 2) 0; —2,5; —5; ... .

734. Haiinure cyMMy IIECTUAECATH MEePBLIX YJIEHOB apudmMeTnye-
CKoil mporpeccun (x,), ecnu x, = —5n + 17.

735. Halimure cyMMy BOCBMUIECATU IEPBBIX YJIEHOB apUdMeTH-
4JecKoii nporpeccuu (y,), ecim y, = 3n — 19.
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Yucnosble NnocrneaoBaTenbHOCTU

736. Haiigute cymmy:

1) copoka mepBBIX HATYPAJIbHBIX UMCEJ;
2) HaTypaJabHBIX yucea or 1 mo 70.

737. Hatinure cymMMy AeBATHAAIIATU MEPBBIX HATYPAJIbHBIX UHCEJI.

738. [IpoBa cJIOKeHBI TaK, UTO B HUJKHEM PAAY JeXuT 15 Koo,
a B KaXKIOM CJIEAVIOIeM Ha OLHY KOJIOAY MEHbLIIIE, YeM B IIpe-
neigyimemM. CKOJIBKO BCEro KOJIOA B ABEHAAIATH pAgax?

739. B omHOM M3 CEeKTOPOB IIMpKa 14 pAg0OB, IpUUYEM B IIEPBOM
pAoy 5 MecT, a B KasKIOM CJeAyIollleM Ha OJHO MecTO 0OJbIIle,
yeM B npennigyiineM. CKOJIBKO BCEr0 MECT B 3TOM ceKTope?

B Aocraroubiil yposeHs - .

740. Haiimute cymmy:
1) Bcex HaTypaJabHBIX umcesa oT 125 mo 317 BKJIIOUNUTEIBHO;
2) BcexX HATYpPaJbHBIX UMCEJI, KPATHBIX YUCJIY D U He IPEBHIIIA-
forux umesaa 350;
3) Bcex HATypaJbHBIX UMCEJI, KPATHBIX UYUCIy 9 U He IpeBbI-
maoinux yncyaa 470;
4) Bcex ABY3HAUHBIX HATYpPaJbHBIX UMCEJ, KOTOPhIEe IPU JeJie-
HHU Ha 3 JalT B ocTaTke 2.

741. Haiigute cymmy:
1) Bcex HATYPAJIBbHBIX YNCEJ, KPATHBIX UHCJIAY 7 U He IIPEBbI-
mratomux uncia 420;
2) Bcex Tpex3HAYHBIX HATYpPaJbHBIX YKCEJ, KOTOPbIe IIPU Je-
JeHuu Ha 4 garoT B ocTtaTke 1.

742. HaiinuTe cyMMy BOCHBMU IIEPBBIX UJEHOB apuU(pMeTUUEeCKOH
nporpeccuu (a,), eCaIn:

a;=5,a;=-7; 2) a; =138, ag = 19.

743. HaiizuTe cyMMy OeCATH IIEPBLIX YJIEHOB apu(pMeTHUecKoi
nporpeccuu (x,), eCu:

1) x; = 4, x4 = =315 2) x, = 13, x, = 23.

744. Haiigure nepsbli 4ieH apu(pMETUUYECKON IPOrPECCUU, €CIH
cyMMa IIePBBIX IATHAAIIATH UYJEHOB TOHM MPOrpeccHy paBHA
375, a pasHOCTBH IIpoOrpeccur paBHa 3.

745. Haiigure pasHOCTh apu(pMeTHYeCKOll mporpeccuu (a,), eciau
a, = 7, a cyMMa BOCbMU ee IIePBBIX 4JIeHOB paBHa 168.
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746. Haiinure cyMMy HOJIOMKUTEJBHBIX U4JIEHOB apu(pMeTHUecKOoHn
nporpeccun 19; 17; 15; ... .

747. Halimure cyMMy OTPUIATEJNLHBIX UJEHOB apu(pMeTuuecKom
nporpeccuu —23; —20; —17; ... .

748. CKOJIBKO HYYKHO B3fATh IEPBBLIX UYJEHOB apu(MeTHUecKoii
nporpeccun 4; 6; 8; ..., uToOBI X cymMMa ObLiIa paBHa 2707

E BbICOKMM YOOBEHbD

749. Haiinure cymMMmy ujJeHOB apuG)MeTHUECKON IIPOTPeccuu C
IBaJIIaTOTO IO COPOKOBO¥ BKJIIOUUTEJIHHO, €CJIN IIEPBBLIN YJIEH
mporpeccuu paBeH 8, a ee pasHocTb paBua —0,6.

750. Haiimzute cyMMy 4JIEeHOB apu(@METUUYECKOH IIporpeccuu
2; 5; 8; ... ¢ mecATOro II0 ABaANAThHIN BKJIIOUUTEIBHO.

751. Pemure ypaBHeHUeE:

1)6 +10 + 14 + ... + (4x — 2) = 448;
2)33+30+ 27+ ... + x =195.

752. Pemure ypaBHEeHUeE:

)7+ 11+ 15+ ... + (4x — 1) = 297;
2) 11+ 8+ 5+ ... + x = —221.

753. Haligute cyMMy ABAALATY IEePBBIX UJIEHOB apu(pMeTHUecKoii

nporpeccuu (a,), ecniu a; + a5 = 16, aza, = 88.

754. Iz nyHKTa A BbleXayl T'PY30BUK, ABUTAIOIIMHCS CO CKOPOCTHIO
40 ¥Mm/4. OfHOBpeMEHHO M3 MyHKTa B B TOM »Ke HAIIpaBJIEHUU OT-
IpPaBUJICS JIETKOBOI aBTOMOOMJIb, 3a IIEPBBIM 4YaC IIPOEXAaBIIIHI
50 KM, a 3a Ka)KIbIIl CIEOYIONINKA Yac — Ha D KM OOJIbIlle, YeM 3a
npenbiayiuii. Yepes CKOJIBKO UaCcOB JIETKOBOM aBTOMOOMIL JOTOHUT
TPY30BUK, €CJIV PACCTOSTHIE MeXKAy TyHKTaMu A v B paBuo 135 Km?

ﬁ& YNPOXKHEHUS AASL MOBTOPEHMS
o+~

@ 755. Mexay KakKMMM JBYMsS IIOCJIEIOBATEJbLHBIMU I€JIBIMK
YpcJIaMUA HAXOAUTCS UKUCIIO:

1) V13; V7 3) 5 4) 172
iE 756. Pemiute HepaBeHcTBO: 6x — 40 > (3x — 8)(3x + 8).
757. Pemmre ypasrenue: (2x2 — 1)(x2 + 3) = x2(x2 + 7).
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Yucnosble nocriegoBaTesibHOCTU
i] 758. IlocTpoiiTe rpaduk QPyHKIINU
x3 + 3x2 +x2—4x+4

x+ 3 x-2

\7 Martemartmka BoKpyr HAC

759. K sjekTpoceTy MOAKJIOUEHBI IIPUOOPHI, O0Illee COIIPOTHUBJIE-
HHe KoTopelx R, = 90 Om. IlapainespHO ¢ HUMH XOTAT IIOJ-
KJIOUHUTH eIlle U 3JeKTpoodorpesarenb. OnpenennTe HanMeHee
BO3MOKHO€ COIpPOTHBJIeHMEe R, 5TOro oborpeBaTess, eCId M3-
BECTHO, UTO IIPU HapaJIIeJbHOM COeIUHEHNN IBYX IPOBOSHIKOB
¢ conporusierunamMu R, Om u R, OM ux o0lllee COIIPOTHUBIIEHE

R
HaxoAAT 1o Qopmyne R = L,
R, + R,
GYHKIMOHUPOBAHUS JJIEKTPOCETH e€e O00Illee COIPOTHBJIEHIIE
JOJIXKHO OBITH He MeHbITe 9 Om.

a JaJas HOPMAaJBHOI'O

S'\ PeLunte 1 NOAroTOBbTECH K M3YYEHUIO HOBOTO MATEPUAAQ

760. 3anuinuTe KOHEUHYIO IIOCJIEI0BATEJIBHOCTh, COCTOAIIYIO M3
IIIEeCTH YJIEHOB, IIePBLIA YJIeH KOTOPOU paBeH 1, a KayKIbLIN cJje-
IYIOMUH BTPoe 0OJIbIle IPeIbIAYIIero.

761. HaiiguTe 3aKOHOMEPHOCTDh U IIPOJOJIMKITE PsJ UKCeN, 3allu-
CaB UYeThIpe CJEAYIOINX YMCJIa:

1) 3; 6; 12; 24; ...; 2) 64; 32; 16; 8; ...;
3) 1; —-3; 9; —-27; ...; 4) 25 000; —2500; 250; —25; ... .
@ MHTGpECHbIe 30A04KHN AAS HEAEHUBbIX ﬁ

762. (3adava Cmengopdckozo ynugepcumema). Haiimure Bce 3Ha-
JeHUs M, IPU KOTOPHIX ypaBHeHHe x4 — 3m + 2)x2 + m2 = 0
UMeeT YeThIpe KOPHA, ABIAIOINXCA IOCIeI0BATEILHBIMY UJIe-
HaMU apudmMeTrnyecKou IIPOTPECCUN.

‘| TEOMETPHUYECKA S ITIPOTPECCHS,
°* EE CBOVMICTBA. ®OPMYJIA 71-TO UJEHA
TEOMETPHUYECKOII IIPOTPECCHH

PaccmoTpuM YHCIIOBYIO IIOCJI€OBATEJIbHOCTH, MEPBBIN UYeH
KOTOpOIi paBeH 3, a KasKIbIM CJIeNYIOIINI, HAUWHAsI CO BTOPOTO,
paBeH IpefbIAyIeMy, YMHOMKEHHOMY Ha YKUCJIO 2:
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o2 2 2 2 2
3; 6; 12; 24; 48; 96; ... .
Takyio mocieroBaTeIbHOCTh HA3BIBAIOT 2e€0Mempuieckoil npo-
epeccuetl.

ﬁ“ I'eomempuueckoil npozpeccuell Ha3BIBAIOT IIOCIEAOBa-

4~ TeIbHOCTh OTIMYHBIX OT HyJsd YHCeJl, KaKgoe M3 KOTO-
PBIX, HAYWHAS CO BTOPOTO, PaBHO NIpeabIAyIIeMy, YMHO-
SKeHHOMY Ha OFHO U TO Ke UMCIIO.

9TO UYMCJI0 HaA3LIBAIOT 3HaMeHaTeJeM TIeoMeTPUUYEecKOoH IIpo-
rpeccuu U 0003HAUAIOT OYKBOU ¢ (OT mepBOii OYKBBHI (hPAHITY3CKO-
ro ciaoBa quotient — uyactHoe). Ilosromy ecan (b,) — reomerpude-
cKas IIPOrpPeccus, TO BEPHBI CJEeAYIOIe PaBeHCTBA:
by =b1q; by =byq; by =bsq; ....
CiemoBaTeIbHO, AJIS JIIOOOr0 HATYPAJIBLHOTO N IOJIYUMM:

bn+1 = bnq‘
Torma
q = bn+1,
bn
TO eCThb

\ 3HaMeHaTeJb reOMeTPUYECKON NMPOrPeccud MOKHO HAWTH,
4 ecau d1000# 4JIeH IMPOrpeccuy, HAYWHAS CO BTOPOro, pas-
JeJIUTh HAa MPeIbITyIIHi.

3aMeTHM, UTO IIOCKOJBKY UJIEHLI FeOMETPUUECKOMN IIPOrpeccuu
OTJIMYHLI OT HYJIA, TO U 3HaMeHaTeJ b ¢ He MOXKeT ObITh PaBHBIM
HYJII0, TO ecThb q # 0.

Ecau g = 1, To reomerpuueckas nmporpeccusi OyIeT COCTOATH 13
OJMHAKOBBIX unces. Hanpuwmep, eciu b, = =5 u ¢ = 1, To momay-
YUM I'€OMETPUUYECKYIO IIPOrPEeCCHUIo:

—-5; —5; —b; —b; —b; ... .

3aMeTuM, UTO MMOJYUYEHHYIO IIOCJIeI0BATEJIbHOCTh MOYKHO TaK-
JKe CUMTaTh M apu(pMeTUUEeCcKOH IIporpeccueii, IepBhIil UjJeH KO-
TOPOM paBeH —H, a pasHOCTH paBHA HYJIIO.

IlycTe mepBEIl 4WieH TreOMeTPHYECKOM HporpeccHu pPaBeH b,
a 3HaMeHaTeJib paBeH ¢. Torga

b, = b,q;

b3 = bzq = (b1Q)q = blqz;

b4 = b3q = (blqz)q = blqg;

by =b,q = (bq%q = bg* ur. A
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Yucnosble NnocrneaoBaTenbHOCTU

3aMeTuM, UTO B KaKIOHM M3 IOJYUYEHHBIX (hOpPMYJI IIOKa3aTesb
cTeleHn umceyaa ¢ Ha 1 MeHbIle TMOPAJKOBOTO HOMEPA UJjeHa Ipo-
rpeccuu, IJs KOTOPOTro 3ammcaHa sta ¢opmyJaa. lledcTBUTEIBHO,
uTo0Bl HaliTu b,, umMea b, u ¢, HykHO n — 1 pas yMHOXUTbL b,
Ha ¢, TO ecTh b; yMHOXKUTH Ha ¢" !. MMeeMm:

oﬂ\‘ b, =b,g" .

ITonyuunu gopmynry n-zo unena zeomempuieckoil npozpeccuu.
PaccmorpuMm HeCKOJIbKO IPUMEPOB IIPUMeHeHUs 9ToM (hOpMYJIbI.

ITpumep 1. ITocremoBaTenbHOCTE (b,) — reoMeTpuyecKas IIPO-
1
rpeccud, b, = —27, g = 3 Hatitu bg,.

5
1
Pemenue. bg=b,¢%1 =b,¢° =-27 - [gj = ——,

1
OrBeT. ——.
9
IIpumep 2. HaliTu 3HamMeHaTeJ b ¢ TeOMETPUUYECKOH IIporpec-

cuu (b,), ecin by = 4, b, = 36.
Pemenue.

. by _ bg® 2
1-it cnocob. by = byq*, by = b,¢®. Torna — = ——— = ¢°
by by
b, 36
IIpu sTom b_ = I =9, T0ectb ¢2=9, orkyza ¢ = 3 mim q = —3.
5
-9 -9

P——

2-it cnocob. ... b/;\b s by ...
2 2 b7 36
Tar xak b, = bgq = (b5q)q = byq%, TO ¢° = B = T =9, oTkyna
q =3 unumu q=-3. °

OrBerT. ¢ =38 uau q = —3.

Ilpumep 3. Jlam paBHOCTOPOHHUII Tpe-
yroabHUK co cTopoHoii 8 cm. CepeauHbl ero
CTOPOH SBJISAIOTCA BEPIUMHAMMH BTOPOTO Tpe-
YrOJIbHUKA, & CePeIUHBI CTOPOH BTOPOTO SBJIS-
IOTCSA BEpPIIIMHAMM TpPeThero m T. A. (puc. 75).
HatiTu miomaab mATOTO TPEYroJbHUKA, IIO-
CTPOEHHOTO TI0 TOMY K€ IIPUHIAIY. Puc. 75

Pemenuwue. Ilycts S;; Sy; Sg; ... — II0Iaau IepBoOro, BTOPO-
ro, TPeTbEro U T. J. TpeyroabHuKoB. Haligem S,:
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2,
S, = # = 1643 (cm2).

ITocKoMBKY CTOPOHBI KasKIOTO CJAEAYIOIIEr0 TPEYTOJbHUKA SBJISA-
IOTCA CPETHUMU JUHUSIMU IPEAbIAYINEero, TO AJUHA CTOPOHBI Kaik-
JIOTO CJEYIOIIETO TPEYTOJbHUKA OyIEeT BABOE MEHbIIe NJINHBI CTO-
POHBI IIpeabIayIiero. Torma CTOpoHA BTOPOTO TPEYTOJLHUKA pPaBHA

423

4 cM, a ero mIomanb S, = 4 = 43 (cm2). CTOpoHa TpeThero

TPEYTOJIbHUKA paBHA 2 CM, Toraa S; = (cm?2). OueBug-

2
2 \/g _ \/g
4
HO, 4TO S; B 4 pasa MeHbIIIe, 4eM S,, a S, B 4 paza MeHbIIe, ueM S,
TO €CTh IIPUXOAYM K BBIBOAY, UYTO ILJIOILIAAL KAXKAOTO CJIELYIOILEro
TPeyroJbHUKA B 4 pasa MeHbIIE ILIOIALN IPEIbIAYIIEero, 1M II03TO-
My HalifleHHBIE ULCJIOBBIe 3HAUEHUA muomaneit S;; Sy; Sg; ... ABIA-
IOTCA IIOCJIEZ0BATEJIbHBIMM YJIeHAMU Te€OMETPHUUYECKOM IIPOIpecCun

CO 3HaAMeEHATeJIEM 7 IEPBBIA YJIEH KOTOPOl paBeH 16+/3. Torza

YHCJIOBOE€ 3HaAYEHUME IIJIOIAaAN IIATOIrO TPEYIOoJIbHUKA ABJIAETCA COOT-
BETCTBEHHO MATHIM UJEHOM 9TOM IIporpeccumn. 3HaLII/IT,

5-1
1 1 V3
% =5 (ZJ = 16V8 - 77 = 16 -

OTrBerT. —30M2.
16

IMokaskeM HEKOTOPbIe BAYKHBIE CB0IUCMBA 2e0Mempuieckoil
npozpeccuu.

V\! 1. KBagpar m1000ro 4jIeHa reoMeTPHMUYECKOM IIPOrpeccHm,
4 HauWHasg CO BTOPOrO, PaBeH IPOU3BEIEHUIO TBYX COCEel-
HHUX C HAUM 4JIEHOB, TO €CTh

b2 =b, b

n+1’

rmen =2, 3, 4, 5, ...

HoxasaTeabcTBo. Bocrmonbsyemcsa hopMyaoi n-ro djeHa
reoMeTpHUYecKou mmporpeccuu. Torza:

b . .b = bygn-D-1 . pg+D-1 = p2gn-2+n = p2g2n-2 —

n-1 n+1

_ “1)2 _ B2

= (g™ 1)° = b

Eciu Bce ujeHBI reoMeTPUUECKO IIPOTPECCUMU SBJISIOTCS IIO-
JIO}KUTENBHBIMY YMcaamMu, To b, = /b, _, - b, ;
YJeH reOMEeTPUUECKON IIporpeccuil, HaunHasa CO BTOPOro, SIBJISET-

cs CpeqHUM TeOMETPUUYECKUM JBYX COCEIHUX C HUM UJEHOB.
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Ilo oxHOI M3 Bepcuii UMEHHO C 9TUM CBOHCTBOM reoMeTpuUe-
CKOH IIPOr'pEecCHM U CBA3AHO ee HasBaHUeE.

ﬂ\ 2. KBagpar m1000ro 4jieHa reoMeTpHUYECKOil IIPOrpPecCHum,
4 HayWHaAsA CO BTOPOrO, PaBeH NPOU3BENEHHMIO ABYX PABHO-
YaaJleHHBbIX OT HEero 4JeHoB, TO eCTh

b2 =b, ,-b,,,, sden€N,keEN, k<n.

n

CBoiicTBO HOKa3bIBaeTCsA aHAJOTUYHO IIPEIBLIAYIIEMY CBOMCTBY.

\ 3. Ecnu k, I, p u s — HaTypaJbpHble uncaa u k + l=p + s,
& Tobk-bl=bp-bs.

OHokxasaTeabcTBoO. BocrmosmbayeMcsa GopMyJioi n-ro uieHa
reoMeTPUYeCcKOIl IPOTPECCUm:

b, - b, = bgtl - bgl-l = b2gk+D-2
bp . bs = blqpfl . bqu*I = b12q(p+s)72.
Ho k + 1 =p + s, mosTomy blzq(kﬂ)—2 = b12q(p+s)_2-

CrnemosarennHo, b,b, = bpbs.

B yxe HeogHOKpaTHO 34€ecb YNOMUHaB-

W Lwemcs nanmpyce AXxMeca cogepXutca crnegy-
olas 3agavda, B KOTOpol HeobxogmMmMo HanuTu

CYMMY 712 YNIEHOB reOMETPUYECKON MPOrPECCUN: « Y cemMu Yernoeek rno cemu

KOoWeK, Kaxxdasi Kowka cbedaem ro 7 Mbiwel, Kaxxoas Mbib cbedaem o

7 Kosocbes, U3 Kaxxdoeo Kosioca Moxem ebipacmu rno 7 Mep ssumeHsi. Kak

8€1UKU Yucsia 3moao psida U ux cymma?».

B cBoeli pabote «[lcammnt» Apxumes BnepBble conocTaBun apndme-
TUYECKYH N FTeOMETPUYECKYH NMPOrpeccun:

1, 2; 3; 4; 5 ..

10; 102; 103; 10%; 105; ...
W yKasarn Ha CBA3b Mexay HUMK, Hanpumep: 102 - 103 = 1023 = 105, To ecTb
ONst YMHOXEHMS ABYX UYNEeHOB reoMeTpUYeckor Nporpeccum A0CTaToOYHO
CMOXWTb COOTBETCTBYHOLLME YreHbl apudMeTUYECKON Nporpeccun 1 B3siTb
nornyyeHHyro cymMMy B kadecTtse nokasatens 10.

Y ApeBHUX FPEKOB TEOPUS FEOMETPUYECKMX NMPOrpeccui bbina cesidaHa
C TaK Ha3blBaeMOW HEMNPEPbLIBHOM reOMEeTPUYECKON NPonopuUnen:

a:b=">:c

B KOTOpPOW Yncna a, b n ¢ 06pasyoT reoMeTpUYECcKyo MPOrpeccmio Co 3Ha-

/c . .
MeHaTenem , [—. OTol CBA3bI0 U 06BLACHAETCA OAHa U3 BEPCUIA HAa3BaHNS
a

nporpeccun — ceomempu4yeckas.
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. IMABA 3

g ? 1. Kakyio mocienoBaTeJbHOCTh HA3BLIBAIOT T'€OMETPUUEC-
./ Koii mporpeccueii?

2. Kakoe umciao Ha3BIBAIOT 3HAMEHATeJeM TIeoMeTpuye-
CKOI1 mporpeccuu?
3. Mosker siu 3HaMeHATEJb I€OMETPUYECKON ITPOTPECCUM
OBITH paBHBIM HyJi0? Enqunuiie?
4. Kak HaiiTM 3HaMeHaTeJb reOMeTPUUEeCKOi mporpeccun?
5. 3anuinuTte (GopMyJsly n-ro UjJeHa TI'eOMeTPUUYECKOI IIpo-
Tpeccum.
6. ChopmyaupyiiTe M OOKAKUTE CBOWMCTBA TIeoOMeTpHUUe-
CKOM IIPOTPECCHUH.

iﬁ Ha4aAbHbIM YOOBEHb B

763. Kakue u3 1mocjiefoBaTeILHOCTENH SBJIAIOTCA MeOMETPUUECKUMU
nporpeccusmu? HasoBuTe ux IepBuIil UIeH 1 3HaMEHATeb.

1) 3; 6; 12; 2) 7,7, 7; 3) 1; 2; 3;
4) 8; —8; 8; 5)9; 3; 1; 6) 2; 4; 6.
764. fBasteTcs I TEOMETPUUECKOI IIporpeccrueii mocaeq0BaTeIbHOCTD:
1) HarypanbuBIX uncen: 1; 2; 3; 4; 5; ...;
2) HaTypaJbHBIX cTelleHell uucya 2: 2; 4; 8; 16; 32; ...;

3) HaTypaJbHBIX CTemeHel uueaa —bH: —5; 25; —125; 625; ...;
4) ky60oB HaTypaJdbHBIX uucea: 1; 8; 27; 64; 125; ...?

B  Creanwit yposeris I

765. HaiiguTe ueThIpe IEPBBIX UJEeHA TeOMETPUUYECKOIl IIporpec-
cum (b,) co 3HAMeHaTeIeM ¢, eCJIN:
-20, ¢ = 0,1;

1) b, =10, g = 2; 2) b,
3) by =-5,q=-3; 4)b1:8,q:%.

766. HaiimuTe HATh NEePBbIX UYJEHOB I'eOMETPHUYECKOH IIporpec-
cum (b,) co 3HAMeHaTeIeM ¢, eCJIN:

1) b, = 125, q:—%; 2) b, = 0,5, ¢ = 10.

1
767. (x,) — reomeTpuuecKas mporpeccus, X, = —, ¢ = —2. Haiigure:
1) x,; 2) x;; 3) xg; 4) x,,.
1
768. (y,) — reomeTpuUecKas mporpeccus, y; = 81, ¢ = ~3 Haiigure:

1) yy; 2) yu; 3) Y 4) y,,.
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769. IlocnemoBarenbHocTh (b,) — reoMerpudecKas IPOTPECCHA.
Haiigure:

1) by, ecin by = 1, q = 2; 2) by, ecu b1=125,q=—%;
1 1

3) b, eciu b, = 64, g = —; 4b,ecnnb=\/§, = —.

) 7 1 q 2 )4 1 q \/E

770. IlocnemoBarenbHOCTh (b,) — reoMerpuyecKas IPOTPECCHA.
Haiigure:

1) b,, ecin by = 2, g = —1; 2) by, ectn by, = —128, q = é;
3) by, ecu b, = 64, q = —i; 4) by, ectm by, = 3, g = /2.

771. HaiiguTe 1mmecToil U n-i 4jieHbI 'eOMETPUUYECKOM IIPOrPECCUM:
1) 10 000; 1000; 100; ...; 2) 3; —6; 12; ... .

772. Haiigure OATHIA U n-ii 4jeHbl TeOMETPUUYECKON IPOrPECCUN:
1) 20; 5; 1,25; ...; 2) 4; —8; 16; ... .

773. Halinure nepBblil 4wieH reoMeTpuuecKoii mporpeccuu (b,), ecam:
1) b, =40, q=2; 2) by = 27, q = 3.

774. HatizuTe MePBBIA 4IeH reOMEeTPUYECKON mporpeccun (b)), ecim:
1) b3 =100, ¢ = —2; 2) b, = 64, q = 4.

775. IlocnepoBarenbpHocTs (b,) — reoMeTpuyecKas IIPOTPECCHUA.
Haiigure b, eciu bg = 4, bg = 9.

776. MaTepuajibHasA TOUKAa 3a IIEPBYIO CEKYHIY Ipeogojeia 5 M,
a 3a KasKIYIO CJEIVIONIYI0 — BTPoe GOJIbIlle MPeabIAYIIero pac-
crosuus. CKOJIbKO METPOB IIPeojoJiejia MaTepUaJlbHAs TOUKA
3a YEeTBEPTYIO CeKyHIY?

777. JlomaHas COCTOUT M3 MIATH 3BeHLEB. IlepBoe M3 HUX PaABHO
48 cMm, a Kamgoe ciaeayroliiee BIBoe Kopoue mpenbiayiiero. Ka-
KOBAa AJIMHA IIATOro (camMoro KOpOTKOTo) 3BeHa?

B Aocrarousiil yposeHs B

778. Jloxaxure, 4TO IIOCJIEN0BaTEIbLHOCTS (X,), 3aJjaHHad Hopmy-
J0il x, = 8 - 4", ABJIAETCA TeOMeTPUYecKol nporpeccueii. Haii-
IUTe ee MEPBLIHA UJeH U 3HAMEHATEeJb.

779. Haiigure 3HaMeHaTelIb IeoMeTpuuecKoil mporpeccuu (b,),
y Koropoii: 1) b, = 12, by = 48; 2) bg =9, by, = 243;
3) bjs =16, bjg=09; 4) by, =1, bgg = —1.
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780. Haiizure 3HaMeHaTelb IeoMeTpuyecKoi mporpeccuu (b)),
y Koropoii: 1) by, =11, b;, =99;  2) by, = 27, b3 =1.

781. 3anumuTe TeOMETPUUYECKYIO IPOTPECCUI0 M3 IATH UJIEHOB,
y KOoTOopoi#l Tpetuii ujaeH paBeH 10, a 3mameHaTeJb paBeH —2.

782. 3anuinuTe reoOMeTPUUECKYI0 IMPOTPECCUI0 M3 IIECTU YJIEHOB,
Y KOTOPOM ueTBepThIi uieH pased 80, a 3SHaMeHaTe b paBeH —4.

783. IlocnemoBaTenbHOCTh (X,) — TeoMeTpUuecKas IPOTPECCHA.
., 1 1
Haiigure x., ecam x; = —, Xo = —.
5 1 3
2 8
784. IlocnemoBarenbHocTh (b,) — reomMerpudecKas IPOTPECCHA.

Haiigure b,, eciu b, = -1, by = —100.

785. IlocnemoBaTelbHOCTL (€,) — TreoMeTpHUUYeCKas IIPOrpeccus.
Haiigure:
1
1) ¢y, ecnu cg = 10, ¢; = E; 2) cg, eca ¢y = 2, cg = 8.
786. Ilog MUKPOCKOIIOM paccMaTPUBAIOT 5 KJIETOK, KOTOPHIE pas-
MHOKAIOTCS AeJIEHWEeM IIonoJjaM pa3 B MUHYTY. CKOJIBKO KJe-
TOK ob6pasyeTcs uepes OAHY MUHYTY; Uepes TPU MUHYTHI; yepes
I1ecTb MUHYT?

iz BbICOKMIM YPOBEHb

787. Mexngy uucaamu 1 u 64 BcraBbTe: 1) ommo uwmcyao; 2) ABa
YucJia TaKuX, YTOObI OHM BMECTE C JaHHBIMHK 00pPasoBajU I'eo-
METPHUUYECKYIO IIPOrPECCHIO.

788. T'eomerpudecKkasa mporpeccus (b,) COCTOUT M3 MATH YJIEHOB:

1 .
> Xy, X3, 4, x5. Halinure x,, x5, X.

789. IIpu KaxoMm 3HaAUeHUM X uncaa x + 3, 2x u Hx — 4 ABIAIOT-
CcA TOCJEeLOBATEJbLHBIMU UJEeHAMHN TI€OMETPHUUYECKOM IIporpec-
cun? Haligure stu ymcesa.

790. Ilpu xkaxoMm 3HaueHMH Yy uucia y, 2y + 3 u 4y + 3 aBu4a-
I0TCA TIOCJIEOBATEJbHBIMU UJIEHAMU IeOMETPUUYECKO Iporpec-
cuu? Haligure sT; uncia.

791. JloxaKkuTe, UTO €CJU UWCIA A, b U ¢ ABIAIOTCA TOCJea0Ba-
TeIbHBIMMU UJIEHAMU I'€OMETPUYECKOM IIPOrPecCUr, TO HMEET
MecTo paBeHCTBO: (a + b + ¢)(a — b + ¢) = a? + b2 + 2.
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792. [Ina HEKOTOPHIX YUCET X, Y, 2, HA OJHO M3 KOTODPBIX HE
PaBHO HYJIIO, MMEET MECTO PABEHCTBO:

2 2\(1,2 2) _ 2

(2% + y)(y* + 2%) = (xy + y2)=.
Hokakure, 4TO X, Y, 2 — IIOCJELOBATEJIbHBIE YJICHBI '€OMETPH-
YeCKO#l mporpeccuu.

793. ITau kBagpat co cTopoHoil 16 cm. CepeIuHBI €r0 CTOPOH SABJIA-
I0TCs BEPIIMHAME BTOPOr'0 KBAApaTa, a CepeIuHbI CTOPOH BTOPO-
ro KBajJpaTa ABJAIOTCA BepIIMHAMM TpeTbero u T. A. Haiigure
ILIOIIAAb IIIECTOr0 KBAAPATa, IIOCTPOEHHOI'0 STUM CIIOCOOOM.

ﬁ YNPAXKHEHMA AAS MOBTOPEHMS
- -~

@ 794. Berumcomre: 1) 27; 2) 46; 3) 35— 1; 4) (3 — 1)°.
E 795. Haifimure mepBblii UjJeH W PAa3HOCTh apupMeTHUecKOoi
nporpeccuu (a,), eciu:

1) a,+a,=14; a5 + ag = 32; 2)a, +a;=4; a0y =6.
796. [lokaKkuTe, UTO OT 3HAUEHUS TEPEMEHHON 3HaueHUe BBIpa-
a+3 a+1 N
20 +2 2a-2 a%2-1
E 797. VsBecTHO, 9TO X, U X, — KOPHU ypaBHEHU: 5x2 + Tx — 9 = 0.

He pemas ypaBHeHus, Haiigure xJx, + x5x.
xt -4
x2 -2

HKeHud HEe 3aBUCHUT.

798. IlocrpoiiTe rpaduk QyHKIUU Yy =

\4’ MaTemaTMKa BOKPYr HAC

799. Ilocie nokas ypOBEHL BOJABI B KOJIOAIE MOXKET HOSHATHCSH.
Ourer sacekaeT BpeMs f MafeHuA B KOJOHEI HeOOJbIINX KaMelll-
KOB U BBIUHCJIAET PACCTOSHME IO BOXBLI 1o Gopmyse k = 5t2,
rae h — paccTrosdHue 4O BOAbLI B MeTpaxX, { — BpeMsd IIaJeHUs B
ceKyHIax. B onuu u3 qHell BpeMs MafeHusaA KaMeIIKOB COCTa-
Buno 0,9 ¢, a mocje HECKOJBbKUX NOKIAIuBLIX aHeir — 0,8 c.
Ha cKo1bKO MeTpoB MOAHSJICA YPOBEHB BOIBI B KOJIOAIIE 34 9TH
oHu?

ﬁ UHTepecHbie 30AQ4KM AAS HEAEHMBBIX ﬁ

800. O mocrenosarensHOCTH (@,) U3BECTHO, 4yTO0 A; =0, a,,,=a, + n.
Haiinure opMmyny n-ro ujeHa s3TO# IIOCTIEI0BATEIbLHOCTH.
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. IMABA 3

Fﬁ E’ 1 DOPMYJIA

¢ CJIOJKHBIX ITPOITEHTOB

ByxranTepam m paboTHMKaM 6GaHKOB YAaCTO IIPUXOAUWTCA PeIIaTh
3a7lau Ha MPOIEeHThI. PaccMOTpUM 3a/jauy O HAUUCJIEHUU NPOUECHN-
H020 00x00a. C SKOHOMMYECKOMN TOUKM 3PEHUsS IPOIEHTHBIN JOXOL
MOXKHO CUMTATh BO3HATPaXKICHUEM, KOTOPOe ILIATUT JIUIIO WU yU-
peskaeHne (3aeMIUK) 3a IIOJIL30BaHME B TeUEHHUE OIIPeNeIeHHOTO
BpeMeHHU OIIpeJleIeHHON CYMMO#l CpPeICTB, IMOJYUYEHHBIX OT JPYTOro
JUIla WIN yupeskaeHus (Kpeamropa). Pazmep sToro BosHarpaskie-
HUSA 3aBUCUT OT CYyMMBI CPEACTB 1 CPOKA II0JIL30BAHUA MMMU.

3amaua 1. Briaagumk OTKpPBLI B OaHKe HeIO3UT B pasmepe
10 000 rpu mox 11 % romoBBIX (TO ecTh OaHK 00S3aH BBITLIATUTH
MPOIEHTHBIN Hoxon B pasmepe 11 % B rog oT HaYaJIbHOI CYMMBbI
BKJaga). Kaxkoil OpOLEHTHBIHA OOXOJ MIOJYUYUT BKJIATUUK UYepes
ron?

Pemenue. 11 % = 0,11, mosToMy BKJIAAUUK IIOJYUHUT
0,11 - 10 000 = 1100 (rpH) OPOIIEHTHOrO JOXOMA.

OrserT. 1100 rpH.

Ecau BKIaguUMK pelini Aep:KaTh cpeacTBa B OamKe 0OoJiee roja,
He q00aBJIAs HOBBIX CPEICTB U He 3a0upasi BJIOKEHHBIX, TO OIIpe-

JeJUTh CYMMY CPEACTB Ha CUeTy BKJIAJUNKA dyepe3 HECKOJIBKO JeT
MOJKHO C IIOMOIIIBI0 (DOPMY.JLbL CIOHCHBLYX NPOYEHMOSE.

IIycTs BKIAOUUK MOJOMKUI B 6aHK A, rpH moJ p % TOMOBBIX,
A, ellle Ha3bIBAIOT HAYALbHbLM KanumaJsom. Uepes rox 6aHK HauMC-

A
JIUT BKJIIAOUUKY % I'PH IIPOIIEHTHOI'O JOXOoJ4a. HOBTOMY Ha cuery

Agp

BKJIAAUYMUKa depes rox Oymger A, + 100

Ao(l + ﬁj TPH — Ha-

pauwjennbill kanumaan. O6osHauum A; = A, (1 + ﬁj 3a BTOpOI
A1 p
rojJ BKJIAAUUKY OyAeT HAUUCJIEHO 100 I'PH IIPOIIEHTHOTO I0OXOJa

(Bemb Temephb OAHK HAUMCIAET p % TONOBBIX OT umcaa A;), U ero
BKJAJI OyZeT paBeH:

A
A, + 2P Al(1+Lj:AO(1+Lj(1+LJ=
100 100 100 100
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Paccyxgas aHagornyHo m mpuMeHsAs (OPMYJy 1-TO UjeHa I'eo-

MeTpudecKoii nporpeccuu (b,), rne b, = Ayuqg =1+ ﬁ, npugeM
K BBIBOZY, UTO Uepe3 7 JIeT HapallleHHbIN KaluTaj OyIeT paBeH:

n
A, = Ao(l + ﬁj TpH.

Taxum obpasom,

ﬂ\‘ HAYaJBbHBIN KaINTaJ AO, BJIOSKEHHBIN B GaHK mox p %
4~ TOmOBBIX, 4Yepe3 n JeT CTaHeT HapalleHHBIM KaIluTa-
IoM A, pasMep KOTOPOTO onpenenserca o (opmy.re:

n
P
A = == .
. AO( 100)
KOTOPYIO Ha3bIBAIOT YOPMYNOL CLOHCHBLX NPOYEHNO0E.

3amaua 2. BKaagumk oTKPELT B OaHKe memo3uT Ha 5000 rpu
mox, 12 % romoseix. CKOJIBKO CpefcTB OyZeT Ha CUeTy BKJIASUMKA
yepe3 3 roga? Kaxoil IpOIeHTHBIH JOXOM IMOJYUYUT BKJIATUUK Ue-
pe3 3 roma?

Pemenue. Ay = 5000, p =12 %, n = 3. Torma:

3
12
A, =5000(1+ — | = 7024,64 .
3 [ 100] (rpn)

IIpomeHTHEIN HOXO0A MOXKHO HAWTH KaK PasHOCTb Ag — A.
Taxum obpasom, A5 — A, = 7024,64 — 5000 = 2024,64 (rpH).
OrBerT. 7024,64 rpu, 2024,64 rpwH.

ITo ¢opmyse ca0KHBIX IPOIIEHTOB MOJKHO peIllaTh U APyrue
3aJlauy, He CBfA3aHHbIE C Hapall[MBaHUEM KalluTaJa.

3amaua 3. Hacenenue ropozaa cocraBisetr 30 000 :xureneit. Kax-
OBIN IO KOJUYECTBO HacejieHus ymeHbIinaercsa Ha 0,2 % . CKoJb-
KO »Kurejei Oymer B aToM ropoje depes 10 jer?

Pemenne. Tak KaKk HacejeHNre TOPOJA €X¥KErOJAHO YMEHbBIIIAETCA
HA OJUH U TOT JKe IPOIEHT, 1 3TO IIPOIEHT OT KOJNUYECTBA HACEICHII
KasK0r0 IPEeABIAYINEro roja, a He OT HAYAJILHOIO KOJMYECTBA JKU-
TeJjieii, TO MOYKHO BOCIIOJIB30BAThCA (YOPMYJIOHN CJIOMKHBIX IIPOIIEHTOB.

Nmeem, A, = 30 000, p = —0,2 (Tax Kax HaceleHUe yMeHBIIA-
ercd, To p < 0), n = 10. Torza:

A =30 0001 0,2
100

10
j ~ 29 405 (sxwur.).
OrBerT. 29 405 xuremeii.
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{ 2 1. Yro Takoe IPOIEHTHLIN HOXOX?
5/ 2. 3anumurte GOPMYJTIy CIOKHBIX IIPOIEHTOB.

iE AOCTATOYHbIM YPOBEHb B |

801. Bruaaguuk BHec Ha menosuTHbIi cuer 10 000 rpu mox 11 %
TOIOBBIX.
1) CkoabKO cpeacTB OyZeT Ha cueTy BKJIaIUMKa uepes 3 roga?
Yepes 5 mer?
2) Kakoil MpPOLEHTHBIN [T0XOA IIOJYUYUT BKJIAAUUK uUepes
3 roxa? Yepes 5 jer?

802. BrJaguuK OTKPBLI B 0amke mAemosuTHbIH cueT Ha 20 000 rpu
mox 12 % TromoBBIX.
1) CroabKo cpencTB OyaerT Ha ero cuery ueped 2 roma? Yepes
4 roga?
2) Kakoil IpoIeHTHBIN JOXO IMOJYUYUT BKJIATUUK uepes 2 roma?
Yepes 4 roga?

803. Briuaguuk oTkpsla gemo3uT Ha 8000 rpu mox 9 % romoBuIX.
CocraBbTe (GopMyay [OJS BBIUMCJIEHUS ITPOIEHTHOTO M0X0na
BKJIATUYWKA 4Yepe3 n JeT. Bulumciamre mo 3Toil PopmyJie IIpo-
IEeHTHBIA OOXO0I IJA caydaeB n =2, n = 3.

804. Kaxyio MUHIMAaJbHYIO CYMMY CPEICTB HYKHO BHECTHU Ha Je-
nosut mox 12 % romoBbIX, 4YTOOLI uepes 2 roga MMeTh HA CUETy
6osiee 10 000 rpua? OTBeT OKPYTIJIKTE A0 I[JI0I0 UHMCJia I'PUBEHb.

U BbiCOKMIM YPOBEHb

805. Kakyro cymmy HY»KHO BHecTH Ha mgenosuT mox 10 % romgoBbIx,
YyTOOBI IIOJYUYUTEL Yepes 2 rofa IpuobLIb B pasmepe 1218 rpua?

806. Kakyro cyMMy HYKHO BHECTHU Ha AEIO3UT moxa 5 % TromoBbIX,
YTOOBI IOJYUUTh uepes 2 roga npuodsliab B pasmepe 820 rpu?

807. Tosap crout 2000 rpu. ExkemecsuHO IIeHa TOBapa CHUKAaeT-
ca Ha 3 % . Kakoii Oymer 1ieHa ToBapa uepes:

1) 3 mecsaa; 2) moaroxa?
OTBeT OKPYIJINTE O COTHIX I'PUBHMU.
808. Hacesnenue ropoga cocrasiaser 50 000 uesoBeK u eXXerogHo

ymenbiniaercsa Ha 1 % . Kakum OyzeT HacejaeHue ropoja uepes:
1) 5 mer; 2) 10 met?
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809. Kakoil mpoIiieHT rofoBBIX AOJIMKEH HACUUTHIBATHL OaHK, UTO-
OBl uepe3 TPU rofa HAYAILHBIA pa3Mep BKJIALA YBEJIUUYMNJICSA

B 1 ﬂ pasa?
125

2 CYMMA 7 IIEPBBIX YJEHOB
°* TEOMETPUYECKOU ITPOTPECCHHA

PacemoTpuM 7 mepBBIX UJIEHOB T€OMETPHUYECKOII HPOrpecCHuu
(b,): by, by, bg, ..., b b

O6osuHauum qepesnsln I/Ir)l( CYMMY:
S,=b, +b,+bg+...+0b, ;+0b,.
Haiinem dopmyay nasa BeIUMCIEHUS 9TO cyMMbI. UMmeem (yuu-

ThIBasi GOPMYJIy 7n-TO UjJeHa reOMeTPUUYECKOI IIPOrpeccun):

S,=b; +bqg+bg®+..+bg"2+bg".
YMHOXUM 00e 4acTu 3TOTO PABEHCTBA HA (:
S,q=bq+bq®+bg+..+bqg"!+ bg"
Brrutem mouseHHO M3 3TOT0 PaBEHCTBA IIPEIBIAYIIEe:
S,q—S,=(b;q+bg®+bg®+ ... +bg"!+ bg") -

- (b, +b,qg +b,%+ ... +bg" 2+ b,q" ) =b,¢" — by, =by(¢" - 1).
Taxum obpasom, S,q — S, =b,(¢" — 1) u S, (¢ — 1) =b,;(¢" — 1).
Ecau g # 1, monyuaem (popmyny cymmuvl n nepevLx 4JieHO08 2e0-

Mempuyeckoil npozpeccuu:

ﬂ\ 8, = M 1)
@ qg-1

Ecnu ¢ = 1, To Bce uyieHBI Tporpeccuy paBHBI IEPBOMY UJIEHY
u Torga S, = nb,.

3aMeTuM, UTO IHmOJyuYeHHYI0 Gopmyay (1) MOKHO 3amucaTh U
TaK:

_ b - q")
1-q °
Tak kak b, = b;¢" !, To popmysy (1) MOKHO Bammcarb U IO-
apyromy. JleicTBUTEIBHO,

bl(qn -1 _ blqn - b1 _ blqn_lq - bl _ bnq - bl

qg-1 g-1 g-1 g-1"~

S

n
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Taxum obpasom,

A 5, - ik )

n

(o) q-1

ITonyunnu errie ogHy hOPMYJIY IJIS BRIUUCIEHUS CYMMBI 11 II€PBBIX
YJIEHOB I'eOMEeTPUUECKOI Iporpeccui, KOTOPOii yA00HO II0JIb30BATHCS,
€CJIM M3BeCTHBI IIEPBLIA U N-M WIeHBI IPOrPECCUN 1 ee 3HAMEHATe b,

ITpumeHUM 5TH QPOPMYJIBI AJIS PEIleHud YIParKHeHUH.
ITpumep 1. HaiiTu cyMMy IepBBIX CeMH YJIEHOB reoMeTpudYe-
CcKoOl mporpeccuu 2; —6; 18; ... .
Pemenue. 1-it cnocob6. Ilo ycaoBuio:
by 6 _
b, 2
Torma mo gpopmye (1):
_bh(@ -1 28" -1) _ 2-(-2188)
- ¢-1  -3-1 -4
. b, -6
2-ii cnoco6. UsBecTHO, 9TO b, = 2, ¢ = b_l = ? = -3, Torga
b, =b,q® =2 - (-3)% = 1458.
ITo dhopmyme (2):
b,g —b 1458 - (-3) - 2
g-1 3-1

by =2,b,= 6, q = -3,

= 1094.

7

e — 1094,

OrBerT. 1094.

I[Ipumep 2. HafiTu cyMMy IEPBBIX IIIECTH YJE€HOB I'eOMeTpUUe-
ckoii nporpeccun (b,), ecnu by, = 8, b, = 32.
b 32
Pemenue. b, = b,q® = (b;9)q? = byq?, Torna ¢ = b—4 =5 4,
2
cJaemoBaTeNbHO, ¢ = 2 WU q = —2.
TakuMm o6pa3oM, CYIIECTBYIOT JBE€ IPOTPECCUU, YIAOBJIETBOPSA-
I0oIIMe YCJIOBUIO 3aJauu:

b 8 6 _
l)ecmmg=2,10 b =2 =—=4; S, :M:ZM;
q 2 2-1
2) ecaiz ¢ = —2, TO
b 8 _9)6 _
b, =2 = — = 4 Sq :—4(( 2) 1) = -84.
q -2 -2-1

OrserT. 252 unu —84.
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ITpumep 3. CoxkpaTuTh ApodOHL
1+x+x2+ 2% +x%+x°
x6 -1 )

Pemenue. Craraemble B UncanuTese JPO0OU SIBIAIOTCS IIOCJTE-
J0BaTeJIbHBIMU YJeHaMH reoMeTpUUecKoii mporpeccun 1, x, x2, x3,
x4, x5, mepBBIil 4JIeH KOTOPOi paBeH 1, a 3HaMeHaTeJIb PaBEeH X.
W3 ycnosus ciaenyer, uro x # 1.

Haiigem cymmy Bcex IeCTH UJIEHOB 9TOI mporpeccuu mo ¢Gop-
myse (1) 1 cokpaTuM TaHHYIO B YCJIOBUU APOOb:

1-(x%-1)
l+x+x?+ 2% +xt +x° 51 _ 1
x6 -1 x6 -1 x -1

OrBer. .
x -1

[peBHAA uHOucKaa 3agada-nereHga rma-

W CUT, YTO n3obperarens LaxMaTHon urpsbl Certa

B Harpagy 3a CBOK OCTPOYMHYIO BblAyMKY MO-

npocun y nHaunckoro Lapsa Llepama cTonbko 3epeH MLIeHWULbl, CKOMbKO

MX MOMNYYMTCS, ECNN HA NEPBYIO KNETKY LIAXMaTHOW OOCKN MOMOXNTb O4HO

3epHO, Ha BTOPYIO — [1Ba, HA TPETbLIO — YETbIPE, HA YETBEPTYIO — BOCEMb U
T. 0., NOKa He 3aMoNHATCS BCEe KMETKU.

Llapb yamBuncs, 4to n3obpetartens noxenan cTonb Marno, v npukasan
NpUABOPHBIM MaTemMaTukaM nodcyutaTb HeobxoaMMoe KONMYECTBO 3e-
peH. KakoBo ke Obinio n3ymrieHne uaps, Korga oH y3Harn, YTo He CMOXeT
BblgaTb 06ellaHHy0 Harpady, Tak kak He0b6X0AMMOE YNCIO 3EPEH PABHO

264 _ 1 =18 446 744 073 709 551 615.

UTto6bl MoNyuYnTh CTONBKO 3epeH, notpeboBanock 6bl cobpaTh ypoxkan
¢ nnowagu, B 2000 pa3 npesbillatoLLen BCO NOBEPXHOCTb 3emnun. A and
XpaHeHMWs1 Takoro ypoxas noHagobuncst 6l ambap, KOTOpbIA Npu BbICOTE
4 M v wupnHe 10 M TaHynca 661 Ha 300 000 000 kv, To ecTb BOBOE Aarb-
we, yem ot 3emnu go ConHua.

=)

3amnuiure (GopMyJabl, IO KOTOPBIM BBLIUHCIAIT CYMMY

&/ n IepBBIX YJIEHOB reOMeTPHUYECKON IIPOTPECCHUU.

iﬁ Ha4YaQAbHbIM YPOBEHb

810. Haiigure S, — CyMMy IATH II€PBBIX UJIE€HOB reOMETPUYECKON
nporpeccuu (b,), y Koropoii b, = 1, g = 2.
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811. Haiimute S, — CyMMy 4YeThIpeX IePBBLIX UJIEHOB reoMeTpUUe-
ckoii nporpeccun (b,), y Koropoii b; =1, ¢ = 3.

B Creanuit yposetis |

812. Haiimure cymMMmy IIIeCTH TEPBBIX UYJEHOB I'eOMETPUUYECKOMH
nporpeccun (b,), ecnn:

1)b1:81,q=%; 2) b,

-17, ¢ = 2;

3)b1:32,q:—%; 4) b, = 5v2, ¢ = /2.

813. Haiigure cyMMy IATHU IEPBBHIX YJIEHOB I'eOMETPUYECKON IIPO-
rpeccuu (b,), ecan:

1)b1:32,q:%; 2)b;=5,q=-2;
1
3) by =27, ¢ =~ 4) b, = 243, ¢ = /3.
814. Hailigute cymMMy UYeThIpeX II€PBBIX UJEHOB I'€OMETPUUECKOIl
IPOTPECCUMU:
1) 16; —8; 4; ...; 2) 1,5; 3; 6; ...;
3) 4; 42; 43; ..; 4)/3; 3; 33; ... .
815. Haiimure cymMMmy IIIeCTH IEPBBIX UYJEHOB I'€OMETPUUYECKOM
IIPOr'PECCUN:
1) 1,5; 6; 24; ...; 2) —4; 2; —1; ...;
3) 2; 22; 23; ...; 4) 2;2;1; ...
816. IlocnemoBarenbHOCTh (b,) — reomMerpudecKas IPOTPECCHA.
Haitigure:
1) S,, ecnmu b, = 2, ¢ = —3; 2) Sg, ecim by = -1, g = 4.

817. Ucnoabays dopmyay (2) saToro maparpada, BEIYUCIUTE CYM-
MY YKCeJ, ABJIAIINXCS II0CJAEI0BATEeIbHBIMY UJICHAMMU IeoMe-
TPUUECKOI IIPOTPECCUM:

1 1

1)1+3+9+...+729; Lyl 1o Lo
16 8 4

818. Ucnoansya ¢opmyny (2) saroro maparpada, BEIUUCINATE CYyM-
MY YuCeJ, IBIAIOINXCA MOCJIeJ0BaTeIbHBIMU UJIeHaMU IreoMe-
TPUUYECKOUN IIPOTPECCUM:

1)2+4+8+ ..+ 128; 2)%+1+5+...+625.
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819. Ha nartu yuacTkax BeIcaauau cMopoauny. Ha mepBom yuact-
Ke 16 KycroB, a Ha Kaykjgom ciaexymoiieMm B 1,5 pasa OoJblie,
uyeMm Ha npeabiayireM. CKOJBKO BCero KYCTOB CMOPOAWHBI BbI-
CaIuJy HA IATH y4acTKax?

820. OgHa 13 CTOPOH UETHIPEXYroJbHUKA paBHa 12,5 cM, a KaMX-
mas caenymoliias — B 1,2 pasa gaunzee npensiayiieii. Haigure
MepUMeTP YeThIPeXyroJbHUKA.

B Aocraroubiil yposeHs .

821. Hatizure cyMMy IIeCTH IIEPBBIX UJEHOB TIeOMETPUUECKOM
nporpeccun (b,), y KOTOPOIi:
1)b,=6,q=2; 2) by =8, q = —4.

822. HaiimuTe cyMMy OATH IEPBBIX YJEHOB I'eOMETPUYECKON IIPO-
rpeccuu (b,), y kotopoii: 1) b, =8, ¢ =4; 2)bs=27,q=-3.

823. IlocrmemoBaTenbHOCTE (b,) — TreoMeTpHYecKas IPOTPECCHA.
Haiinure:
1 1
1) S;, ecin b, = —, b, = —;
) Sg 3- %47 g

2) Sy, ecm by = 5, by =45, ¢ > 0;
3)S,, ecim by, =8, b,=2, q<0;
4) S,, ecnu by = 5, b, = 40.

824. IlocnemoBarenbHocTh (b,) — reoMerpuyecKas IPOTPECCHA.
Haiigure:
1 1
1) S., ecau b, = —, b, = —;
) Sq 273 %7

2) Sg, ecm by = 9, by =36, ¢ > 0;
3) S, ecmm b, =25,b,=1, q <0
4) S4, ectu by =1, b, = 27.

825. HaiiguTe mepBBIil 4YleH reoMmeTpuyeckoil mporpeccuu (b,),
y Kotopoii: 1) ¢ = 2, S5 = 315; 2)q= —%, S, =13.

826. Haiimure mepBBIii 4JeH reoMeTpuyeckoil mporpeccuu (b,),
y KoTopoii: 1) ¢ = -2, S5 = —63; 2)q= %, Sy =121.

827. Cokparure ApoOH:

1+ x2 +xt + 26 + 28 1-x+x2 —x% + x* — x°

H 2
x10 -1 ) x6 -1
185.
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U BbICOKMIM YPOBEHb

828. IlocnemoBarenbHOCTh (b,) — reoMerpudecKas IPOTPECCHd,
by, = 125, b, = 5. Haiinure Sj.

829. IlocnemoBaTesbHOCTE (C,) — TeOMeTpHYECKas IIPOTPecCud,
cg =27, ¢, = 3. Haiizure S;.

830. (U3 xHueu A. I'. Ilepenvmana «Husas mamemamura», 1967 2.).
OauH He3HAKOMeI MPeIJOKUJI O0orauy-MHUJIINOHEPY YTroBOP:
He3HaKOoMeIl OyAeT IIeJbIA MecCdAIl IPUHOCUTL 0oTauy eKeIHeB-
HO IIO COTHEe ThICAY PyOJieil, He mapoM, pasyMeeTcs, HO ILjaTa
mycTAIIHAsA. B mepBblil JeHb 60rad JOJIXKeH OyaeT IO YyroBOPY
3aMJIATUTH BCETO TOJBKO OJHY KOHENKY. 3a BTOPYIO COTHIO ThHI-
cAY — 2 KOHeHKM, 3a TPeThI0 COTHIO ThICAY — 4 KOIEeWKu, 3a
yeTBepTyIio — 8, 3a nATyio — 16. Y Tak poBHo 30 mHell, KasKIbIi
IeHb BABOe 0OJIbIlle MPOTUB IIPEALIAyIlero. borau cormacuics.
Kro m3 HMX mpM TakoM yroBOpe OCTAHETCS B BEIUIPHIIIE?
Yurure, uro 1 py6as = 100 komeex.

831. IlocnemoBarenbHOCTh (C,) — TreoMeTpUyYecKas IPOTPECCHd,
¢y — c3 =144, ¢, — ¢, = 48. Haiigure S;.

832. IlocnemoBaresbpHOCTh (b,) — reoMeTpuyecKas IIpPOTPeCcCUd,
bg — by = 48, by — by = 24. Haiinute S;.

833. Haiigure, CKOJIBKO 4JIEHOB reoMeTpuUYecKoii mporpeccun (b,)
MPOCYMMUPOBAJIU, €CJIH:

1) b, =15, ¢ = 2, S, = 945;
2) b, =2, b, =128, S, = 254;
3)q=3,b, =486, S, = 726.

ﬁ% yl'lpCl)KHeHl/Iﬂ AN MOBTOPEHUA
- =~
@ 834. Pemmre HepaBeHCTBO:
1) 5(x — 2) < x + 26; 2)2x2-3x—-5>0.
E 835. Haiigure cyMMy BCeX OTPUIATENBHBIX UJIEHOB IIPOrPECCUM

-4,8; —4,4; —4; ... .

\/7+3_\/7—32
Ji-3 J1+3)

836. Brruuciaure: (
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837. BriaaguuK IOJOKUJ B OAHK Ha OBA PasHBIX cUeTa CPeJCTBa
Ha o6y cymmy 60 000 rpu. ITo mepBomMy M3 HuX OaHK Ha-
ypuciaser 10 % romosBeix, a mo Bropomy — 7 % . Uepes rof
BRJAaguuk moayuns 4800 rpH npubbiau. CKOJIBKO CpPencTB OH
IOJIOMKIMJI Ha KaKIbII 13 cueToB?

p—
(. 838. Mlokamure, uTo 3HAUEHUE BHIPAKEHUS

a-20 ( a a-8
(@a-52 \a2-25 a2 -10a + 25
mpu a < —5 ABJSAETCA MOJOKUTEIbHBIM.

839. Pemnre cucreMmy ypaBHEHUIA:
Y x 1

- ’

2x 'y 2
y2 — bxy + 2x2 = 32.

\‘?/ MaTeMaTmka BOKpYr HOC
840. B Tpex camoHax MOOMJIBHOM CBA3M OAUH U TOT Xe cMapTHOH

IPOJAIOT B KPEIUT HA Pa3HBIX YCJIOBUAX. ¥ CJIOBUSI KPEIUTOBA-
HUSA IpeJCTaBJIeHbl B TabJauIle.

IMena HauansabIn Cpoxk Esxxemecsau-
Canon | cmaprdo- B3HOC KpeauTa HBIH
Ha, TpH | (B % oOT HeHsl) |(MecsAleB)| IIaTeX, IPH
Annpa 2500 15 12 200
Bera 2620 10 6 425
Tamma 2375 20 12 190

OmpegenuTe, B KaKOM W3 CAJOHOB IpumobpecTu cMapTdOH B
KPeJUT BBHITOJHEEe BCEro, M IIOCYUTANTE OKOHUATEJIHHYIO CYM-
MY, B KOTODPYIO 000#IeTcsa IOKYIKA.

B UHTepecHble 30AQ4KM AAS HEA€HUBbIX ﬁ

841. U3 nyukTa A B IyHKT B BblexaJ MOTOIHUKJIUCT. Yepes 2 u
B TOM K€ HaIlpaBJIeHUH! BbIexXaJs JIETKOBOM aBTOMOOUJIL, KOTO-
pBIil mpUOBLT B OYHKT B OJHOBPEMEHHO C MOTOIMKJIMCTOM.
Ecau 6bI MOTOIIMKJINCT U JIETKOBOM ABTOMOOMJIb OJHOBPEMEHHO
BbIeXaJu M3 IIYHKTOB A m B HaBcTpeuy Ipyr APYyry, TO OHU
BcTpeTuanch ObI ueped 1 u 20 muH. 3a Kakoe BpeMs KaKIbIi
U3 HUX IIpeojoJieBaeT nIyTh oT A mo B?
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Homawnsasa camocmoamenvnan paboma Ne 4

Kaocdoe 3adanue umeem uyembuipe eapuanma omeema (A-I),
cpedu Komopuvix moJabKo 00UH A6assemcs npasuavHuiym. BoiGepume
npasusbHbLlil 6apuaHm omeema.

iﬁ 1. ITocremoBaTenbHOCTE 3ajaHa dopmynoil x, = 3n — 7. Haii-
auTe X

A. 7; B. 14; B. -7, T. 28.

2. Yxamwure II0CJI€I0BATEIbHOCTDb, SABJIAMIINYIOCT apudmMerrye-
CKOI1 IIPOrpecCHUeii:
A. 2; 4; 6; B. 2; 4; 5; B. 0; 1; 8; T.1;3;09.

3. YKaKuTe MOCJIef0BATEJIbHOCTD, ABJISIONYIOCA I'eOMEeTPUUECKOMI
IPOrpecCcue:
A.0;1; 8; B. 4; 5; 6; B.1; 2; 4; T.-2; -3; —4.

@ 4. Teso 3a mepBYI0 CEKYHAY IIPeomoJiesio 15 M, a 3a KaKIyio
cIeAyIoIIyio — Ha 2 M 0OoJblile, yeM 3a IpeabiAyIinyo. Kakoe
paccTosiHME IIPEOI0JIeSI0 TeJIO 3a CeAbMYIO CeKYHIY?

A. 30 m; B. 24 wm; B. 3 Mm; T. 27 m.

5. Haiigure cyMMy [gecATH IIePBBIX UYJEHOB aputhMeTpUUYeCcKOi
nporpeccuu (a,), ecnu a, = 7, a, = 4.

A. -130; B. —-65; B. -100; I. 65.

6. HailiguTe maATHIi uJeH reomerpuueckoii mporpeccumu (b,),
eciu by = 3, ¢ = 2.

A. 24; B. -96; B. —48; I. 48.

iE 7. IlocnemoBaTenbHOCTD (@,) — apuMeTHdecKas IIPOrPecCus,
y KoTopoii a, = 14,5, d = —2,5. YKaxure 4ucjI0, ABJIAIOIIEeC
YJIEHOM 3TOI IIPOT'PECCUM.

A. -21; B. —22; B. —-23; I. —24.

8. Haiimure cymMMy HaTypaJbHBIX YKMCEJ, KPATHBIX YHUCIY 8 U He
npessimtaiomux 400.

A. 20 400; B. 10 600; B. 10 200; I'. 9800.

9. IlocenoBarenbHOCTH (b,) — reoMeTpuUecKas nporpeccus. Haii-
nure Sg, ecan by = 2, by, =8 u q < 0.
A. -21; B. 21; B. 63; T. -63.
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—
IJ 10. HaiiguTe HAWMMEHBIINN YJEH IIOCJIeAOBATEIbLHOCTH
x, =n?-6n-8.

A. -16; B. -17;
B. —-18; I'. ero me cyiecrtsyer.
11. IlocnemoBarenbHOCTH (2,) — apudMeTHYeCKasd IIPOrPeCcCHs.
Haiigure a, + a4, ecan ay; = —8.
A. HaliT HEBO3MOIKHO; b. —4; B. -16; T. 16.

12. IIpu Kakux 3HaueHUAX X uncaa x — 2, x + 1 u bx + 1 aBiasiorT-
¢Sl OCJIeNOBATEIbHBIMI UJIEHAMM I'€OMETPUYECKOM IPOIPecCum’?

A. 3; B. -3; B. 0,25, —3; r.-0,25, 3.

3AJTAHUS AJ IPOBEPKU 3HAHHUI K § 15—20

m 1. ITocnenoBaTesbHOCTE 3afaHa Gopmynoi x, = 4n + 5. Haiigure:
1) x40; 2) x95.

2. Kakue u3 mociiefoBaTebHOCTel ABIAIOTCA apuPMeTUUeCKUMU
IIPOTPECCUIMMU:
1) 3; 1; 2; 2) 4; 2; 0; 3)1; 3;9; 4)1; 11; 21?7

3. Kakue m3 mocJseqoBaTeIbHOCTEl SBIAIOTCA TeOMETPUUYECKUMU

IIPOrPECCUSIMI:
1) 7; —14; 28; 2) 5; 6; T; 3)4; 2; 1; 4) 3; 1; 0?

@ 4. YueHUK IIpOUYe] KHHUTY 3a 5 mgHell. B mepBblil JeHb OH IIPO-
yutag 36 CTpaHUIl, a B KaKILIHA CJAeAVIONINI JeHb UMTaJ Ha
4 cTpaHUIIBI MEeHbIIe, YeM B IpeAbIayInuii. CKOJbKO CTPAHMI]
IPOUYHUTAJ YUEHUK 3a HMOCJETHUN TeHb?

5. Haiigure cenbMOi YjieH M CyMMY OBEHAIIIATH IIEPBBLIX UJIEHOB
apudMeTHYeCKOl mporpeccuu (a,), ecau a, = 5, a, = 8.

6. HaiiguTe 1recToii 4jieH U CyMMY BOCHBMHU II€PBBIX UJIEHOB I'€O-
MeTpuyecKoi nporpeccuu (b,), ecau b, = -1, ¢ = 2.

iE 7. IlociemoBarenbHOCTD (a,) — apudMeTHyYecKas IPOrpeccusd,

a, = 18,5, d = —1,5. fIBnserca nm 4dJIeHOM BTOH Iporpeccuu
YUCJIO:
1) 2,5; 2) 57

8. Haiigure cyMMy BCceX HATYpPAJbHBLIX UHCE], KPATHBIX UuCIy 6
u He npesblnammux 540.
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—

lJ 9. Ilpu kakux 3HaueHUAX x unciaa x — 1, x + 2 u dx + 6 aABIaA-
IOTCsI ITOCJIEOBATE/bHBIMY UYJEeHAMM TeOMeTPHUUYecKOH IIporpec-
cun? Haiigure stu uncia.

,ZIOTIOJlHumeJle,ble 3a0aHus

—
lJ 10. Haligure HanboOJLIINIA UYJeH IOCJENOBATEJLHOCTU
y,=-n?+4n - 5.

11. IlocnenoBarenpHOCTH (a,) — apudMeTHUeCKas IIPOrPeCcCHs.
Haitigure a5, ecnu ag + ayy = 7.

Ynpasxcnenua dna noémopenus 2naévt 3

K § 15
iﬁ 842. IlocnemoBaTesbHOCTE 3agaHa (opmysoit a, = Tn — 19.
Haiinure:
1) ay; 2) a; 3) ayp05 4) a,000-

@ 843. 3anumiure MIATh IEPBBIX UYJEHOB IIOCJIEI0BATEJILHOCTHU
HATYPAaJbHBIX ABY3HAUHBIX YKCEJ, KOTOPHIE:

1) npu gejeHuu Ha 7 OAOT B OCTaTKe 1;
2) npu nmesieHuu Ha 6 malOT B ocTaTKe 5.

iE 844. HaiinuTe KOJINYECTBO IOJOKUTEIbHBIX UJIEHOB I0CJIEI0-
BaTeJbHOCTH a, = 15 — 2n.

845. HajiguTe nepBbIA OTPUIIATENLHBIA UJIEH IIOCJIELOBATEILHOCTH

xn: 7‘“5”.
846. Halinure HaMMeHBIIUI YJIEeH IOCaeJoBaTelbHOCT! b, = 4n — 5.

l’d 847. TlogbepuTe ogHY 13 BOBMOMKHBIX (DOPMYJI 1-TO UJIeHa II0-

CJIeoBaTeJIbHOCTU!

1)1;3;5;,7;9; ...; 2) l; E; §; é; é; el
23456

3) 1; 4; 9; 16; 25; ...; 4) 2; 4; 8; 16; 32; ...;

5)-1;1;-1; 1; -1; ...; 6)1; 3;1; 3; 1; ... .

848. IlocnemoBaTesbHOCTh 3aflaHa (HOPMYJIOH a, = nZ—4n - 7.
CKOJILKO YJIEHOB, He IIPEeBLIIIAIOINX UNCIa —2, COTEP:KUT 3Ta
IOCJIeOBATEILHOCTD?
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K § 16

iﬁ 849. fAsnserca au apudmMeTUUeCcKoii Iporpeccueii mocaesoBa-
TeJbHOCTh HATYPAJbHBIX UYKCEJ, KPATHBIX YuCay 5?

@ 850. HaiinuTe pasHOCTHL M INECTOM uJeH apudMeTuuecKoit
nporpeccun 2,7; 2,4; 2,1; ... .

851. IlocmemoBaTenbHOCTE (Xx,) — apudmeTHndyecKas IPOTPECCHUA.
Haitigure:

1) x;, ecim x5, = =8, d = —3;
2) d, ecu x; = 0, xy = —28.

852. 3apaiiTe (popmyJIoi n-ro UIeHA apu(pPpMETHUECKYIO IIPOTPECCHIO:

1) -5;-2;1; ...; 2) 7; 71; 71; e
4 2

853. JlomaHas COCTOMT M3 BOCHBMU 3BeHbeB. [[JiHa IIepBOro 3BEHA
paBHa 12 cMm, a Kakmoe ciaenyioriee 3BeHo Ha 0,5 cMm Kopoue mpe-
neigyinero. Hafimure IimMHy TpeThero 3BeHa; BOCHMOI'O 3BEHA.

iE 854. IlociemoBaTenbHOCTE (@,) — apudMeTHUeCKas IPOTpec-
cus. JlIoka)kure, 4ToO:

1) ay, = a5 + 7d; 2)a; +ag=a,+ a,.
855. IlocimenoBaTenbHOCTh (a,) — apudMeTnuecKas IPOTPECCHUA.
Haiigure:
1) ayy, ecnim a, = 8, a5 = 2;
2) ayyy, ecmm a,y = —20, d = —3.

856. CKOIBKO TOJIOMKUTEIbHBIX UJIEHOB COAEPIKUT apubmMeTrue-
ckasa mporpeccusa 8; 7,7; 7,4; ...7

857. Haiigure HanOOJIBIINHA OTPUIATEJbHBINA UJeH apudmMmeTrHye-
CKoIi mporpeccuu (a,), y KoTopoi a, = —8,9, d = 0,2.

o

',! 858. Ilepumerp TpeyroJbHUKa paBeH 39 cMm, IpuYeM AJIHUHBI
€T0 CTOPOH 00pas3yioT apuMeTHnyecKyio mporpeccuio. MoKHO
U HaWTH OJIWHY XOTsS OblI OOHO#M u3 HuUX?

859. Yribel HEKOTOPOro TpPeyroJbHHKa 00pasyioT apudmernuye-
CKyI0 mporpeccuio. I[okaskuTe, 4To OOMH U3 HUX paBeH 60°.

860. Ilepsoiii uneH apudmeTuuecKoii mporpeccuu paseH 7. Haii-
IUTEe BTOPO! M TPETHUH ee WIeHbI, eCJIU OHU SABJIAIOTCI KBaapa-
TaMU JBYX IOCJIENOBATEJbHLIX HATYPAJIbHBIX UHCEJ.
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IMABA 3

861. [oxaxkuTte, UTO ecjiu a, b U ¢ — TPU IIOCTIEAOBATEJIbHBIX UJIe-
Ha apupMeTUYeCKOl IIPOrpecCcuu, To:

2
1) ¢ = (a + 2b)? — 8ab; 2) (“ ; cj - b2 — ac.

K § 17

iﬁ 862. Haiigute S;), — CyMMy CTa IePBBIX YJICHOB apu(pMeTH-
4YeCKOH IPOrpeccuu, y KOTOpoi a; = 2, a;,, = 198.

iE 863. HaiinuTe cyMMy TATHUAECATH IEePBBLIX UWIEHOB apudme-
TUYECKO# mporpeccuu (a,), y KOTopout a; = 5, a, = 7,5.

864. HaiiguTe cyMMy BCeX IeJIBIX OTPHUIIATENLHBLIX UHCEeJ, HAUM-
Haa ¢ yncaa —20 u 3akaHumBas ymciaom —1.

865. [I1uHBI CTOPOH MIECTUYTOJLHUKA 00pasyoT apupMeTuIecKyio
mporpeccuio. Haiinure mepuMerp IIeCTUYrOJILHUKA, €CJIN CAMAs
KOpOTKas ero cropoua paBHa 10 cMm, a camas miaumHas — 20 cwm.

iE 866. HaiinuTe cymMMy IEepBBIX TPUAIIATHA UJIEHOB apudmMeTu-
4JecKoli mporpeccui (y,) ¢ PasHOCTBIO d, €CJIH:

1) y50 =15, d = 2; 2)y,=5,d=-3.
867. PasHocTh apudmernueckoil nporpeccuu (a,) pasHa d. Haii-
JIUTE:

1) d, ecnin a; = 4; S = 175; 2) a,, ecin d = 5; Sg = 196.

868. Anna B3sAsa B 6ubimoTexke poMaH o0beMoM 324 CTpPaHUIIBI.
B mepsriit gens oma npounTasa 20 cTpaHuIl, a B KaKIbIi ciie-
OYIOIUI JeHb unTajaa Ha 4 CTPAHHUILI 0OJIbIlle, YeM B IIPeIbI-
Iyiuii. 3a CKOJIBKO AHel AHHa mpousaa poMaH?

~r |

lJ 869. HaiinuTe mepBBLINI 4YjeH M Pa3HOCTh apudMeTHUecKOu
IpPOTpPeccuu, ecjau CyMMa IMEPBBIX ECATH ee ujeHOB paBHa 170,
a cyMMa IepBLIX IBAAIATH ee UjJeHOoB paBHa 540.

870. B apudmernueckoii nporpeccun (a,):
1) a; + a, = 18. Hailigute Sg; 2) a,, = 5. Hatigute S,,.
871. Haiimure cymMMy BceX HATypaJbHBIX UMCEJ, KOTOPble MeHb-
mre yncyaa 100 1 He KpaTHBI yucay 4.
872. Ympocture BhIparkeHUe:
p-p?-...-p" c2.ct.cb.... ¢
p-pd-.. pn1’ c-c2.c3-....cn

1)
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K § 18

iﬁ 873. fBisercsa U reoMeTPUUYECKOIl IIpOrpeccrei mocJjenoBa-
TeJIbHOCTh HATYPAJbHBIX cTemeHel uuciaa a (a # 0):

al, a2, a3, a4, ...?

@ 874. VizBecTHO 1Ba IIEePBBIX UjeHA IeOMETPUUYECKOU IIporpec-
cuu: 0,5 u 1,5. HaiizuTe ee ciaemyoninx yeThIpe UIeHA.

875. HaiinuTe 3HaMeHaTe/Ib lreoMeTpUUecKoii nmporpeccuu (b,), ecou:
1) b3 =8, b, = 32;
2)b,=2,b,=18 u q > 0.

876. JIi1uHBI TPEeX OTPE3KOB 00PA3yIOT IeOMETPHUUYECKYIO IIpOorpec-
cuto. Hatigure cpequuii mo BeJIUUYNHE OTPE30OK, €CJIU MEHBIITUHN
u3 OTPE3KOB paseH 1 cm, a GoJbInuii — 9 cM.

iE 877. 3anuninre OATHL IEPBBIX UYJIEHOB IeOMETPUYECKOI IIpo-
rpeccuu, Yy KOTOPOU TpeTuil M YeTBEPThIN UJIEeHBLI COOTBETCTBEH-
HO paBHHI 8 1 —16.

878. Cpenu uneHOB reoMeTpudecKoii mporpeccun (b,) ecTb Kak
IIOJIOMKUTeIbHBIEe, TAK 1 OTPUIlaTeIbHBIEe WIeHE, b, =8, b, = 72.
HaiiguTe b, .

879. Bce uneHBI TeoMeTPUYECKOIl Iporpeccuu (c,) MOJOMKUTENb-
HBI, IpuueM ¢, = 125, ¢g = 5. Haligure cg u cg.

880. Mexknay umciaamu 27 m 12 BcTaBbTe TAaKOe OTPHUIATEJIbHOE
YKCJI0, 4YTOOBI BMECTE C JaHHBLIMM OHO 00pPas3s0oBAJIO reoMeTpurue-
CKYIO IIPOT'PECCHIO.

—
l,! 881. Yucio 768 saBiseTcsA 4JIEHOM I'eOMETPHUUECKOIl IIPOrpeccuu
3; 6; 12; ... . Halimure ero HOMep.

882. IIpu xaxkom sHauvenmm x uymeaa X — 1, 3 — 3x m 4x + 1
SIBJIAIOTCA IIOCJIENOBATEJLHLIMU UJeHAMN TIeOMeTPUYecKOi
nporpeccuu? Hatigure atu yuciaa.

883. HaiiguTe mepBBI UYJeH WM 3HaMeHATeJlb I'eOMETPUUYECKOil
nporpeccuu (b)), ecum:
)b, +b;=6,b, +b,=12;
2) b, — b, =18, b, — by = 36.

884. Moryr au OJWHBI CTOPOH HPAMOYTOJbHOTO TPEYTOJbHUKA
00pa30BBIBATH reoMeTpuuecKyio mnporpeccuto? Ecam nma, yka-
JKUTe 3HAMeHATeJb TaKOM IIPOTPECCUH.
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IMABA 3

K § 20

iﬁ 885. Haiigure cymMMy Tpex IEepBBIX UJIEHOB reOMETPUUECKON
nporpeccun (b)), ecnu by = 8, ¢ = —2.

@ 886. IlocnemoBarenbHOCTh (b,) — TeoMeTpHUuYecKas IIporpec-
cua. Hatigure:
1) S,, ecnu b, = -2, q = 10; 2) S;, eciu by = —60, g = 2;
1

3) S¢, ecu by = 0,1, ¢ = —3; 4) S;, ecu b, = P q = 4.

887. Ucnonn3ysa GopMysly CYMMBI I'€OMETPHUYECKOM IIPOrpeccuu

_ bnq — bl )
n ﬁ’ IIpencTaBbTe B BHUE ﬂ;pOﬁI/I BBIpaKeHue:
1)1+p+p2+...+p8,r'qep¢1;
2)eB+c"+...+c3, rmec = 1.

iE 888. Ha miockocTw mOCTPOeHBI HATH KBaapaToB. CTopoHa
mepBOro paBHaA 3 CM, a CTOPOHA KAasKAOTO CJIEAYIOIIero BABOE
6oJIbIlle CTOPOHBI Mmpexbiayinero. Haligmre cymMmy IJolamgeit
3TUX KBaJIPaTOB.

889. JloxasxuTe, UTO IOCJIEOBATEJbHOCTD (X,), 3aJaHHasA (GopMy-
aoit x, = 0,2 - 57!, ABnAeTCA reOMeTPUYECKON IIporpeccuei.
Hatigure cyMMy IIecTH II€PBBIX €€ UJICHOB.

890. HaiiguTe cyMMy NSTH IEPBBIX UYJEHOB TeOMETPUUYECKOMH
mporpeccuu, IMEepPBBIH UYJeH KOTOpoil paBeH 1, a IATBIA pa-
BeH 81, eciiy M3BECTHO, UTO €€ UJIEHBI C UeTHHLIMU HOMEpaMMu —
OTPHUITATEIbHBI.

i;! 891. IlocremoBaTenbHOCTE (b,) — reomeTrpuyecKas IpOrpec-
cus, y Koropoii by + b, = 72, b, — b, = 18. Haiigure Sq.

892. CymMa Tpex IepBBIX UJEHOB I'eOMETPUUECKOIH IIPOTPeccuu
paBHa 14, a cymma umx KBaapaToB paBHa 84. Halimure cymmy
BOCHMU TIEPBBIX UJEHOB 3TOI HPOTPECCUU.

893. HaiinuTe mepBbIil UieH, 3HAMEHATEIb U KOJUUYECTBO IIPOCYM-
MHUPOBAaHHBIX YJIEHOB reoMeTpuuecKoi mporpeccuu (b,), ecin
b, — b, =45, b +b, =15, S, =—-63.

894. HaiiguTe reoMeTpu4eCcKyIO IIPOI'PECCUI0, KOTOPAsA COCTOUT U3
IIIeCTH YJIeHOB, €CJIM CYMMA ee YJEeHOB ¢ HeUeTHLIMUA HOMepaMu
paBHa 273, a cymMMa 4JIeHOB C YeTHbBIMU Homepamu — 1092.

194



Yucnosble NnocrneaoBaTenbHOCTU

895. (3adaua o pacnpocmpanenuu cayxos u3 kuueu JA.U. Ilepenv-
mauna «Musas mamemamurxa», 1967 2). B mpoBUHIIMATIBHBIN
ropof ¢ 50-ThICAYHBIM HAceJIEHNEM B 8 U yTpa IIpHUexaJl YKUTeJIb
CTOJIIIBI U IIPUBE3 CBEXKYI0, BCEM MHTEPECHYI0 HOBOCTb. B ro-
CTUHUIIE, TJe IIPUE3KUN OCTAHOBUJICA, OH COOOIIMI HOBOCTH
TOJBKO TPEM MECTHBIM JKHUTENAM; 9TO 3aHAJO0, CKaKkeM, uerT-
BepTh uaca. Tak, B 8 u 15 MuUH yTpa HOBOCTH ObljIa U3BECTHA B
rOpOJie BCErO TOJBbKO UETBEPBHIM: IIPUE3IKEMY ¥ 3 MECTHBIM KU-
TeasIM. Y3HAB MHTEPECHYIO HOBOCTD, KAXKABIH M3 TPeX IpaskIaH
MOCTIeITNJI PaccKas3aTh ee 3 APYyruM. OTO MOTPebOBAsO, TOIY-
CTHM, TaKyKe UeTBepTH udaca. Kamanlii u3 9 BHOBL y3HABIIHNX
moeInJCA B OJMiKaire YeTBepPTh Yaca ¢ 3 APYyrUMHU I'pakia-
"Hamu. U Tak ganee. B koropom uacy (mpuban3uTeabHO) HOBOCTh
CTaHET U3BECTHA BCEM JKUTEJAM ropozna?
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[ wobo 4

OCHOBbI KOMOMHATOPUKMY,
Teopun BepoSTHOCTEN
U CTAOTUCTUKU

B aTon rnase BblI:

D no3HaKkoMUTeCb C KOMOVMHATOPHLIMU NPaBUIaMm1 CIOXEHUS
N YMHOXEHWSI; MOHATUSIMU BEPOSTHOIO, JOCTOBEPHOro, HEBO3-
MO>HOFO COBbITUI;

D HayuuMTechb BbIUYNCIIATb OTHOCUTENbHYI YacTOTY U BEPOSIT-
HOCTb CryvarHOro cobbiTusi; NpeacTaBnATb CTaTUCTUYECKME
OaHHble B BuAe Tabnuu, guarpamm, rpadomkos.

l 2 KOMBHHATOPHBIE 3ATAYM.
* KOMBHHATOPHEIE ITIPABHJIA CJIOKEHUS
A YMHOSKEHUS

Komb6unamopuka — pasmes MaTeMaTUKH!, 3aHUMAIOIUUCS BO-
TPOCOM BBIOOPA M PACIIOJIOKEHUS BJIEMEHTOB HEKOTOPOTO KOHEUHO-
T'0 MHOKECTBA B COOTBETCTBHUHU C 3aJaHHBIMHU YCJIOBUIMU.

PaccmoTpum mpumeps! 3aaY KOMOMHATOPUKH.

IIpumep 1. CKOMBKMME cIlocO0aMM JIETKOATJIET, cCOOUpasACh Ha
TPEHUPOBKY, MOKET BhIOPATH cebe mapy CIIOPTUBHOIM 00yBU, MMes
5 map KpoccOBOK U 2 maphbl Kex?

OueBUIHO, YTO BBIOPATL OJHY M3 MMEIOIMUXCS Iap o0yBU, KPoC-
COBKHU UJU Keabl, MOXKHa b + 2 = 7 cmocobamu.

0O0600111asd, TPUXOAUM K KOMOUHAMOPHOMY NPABULY CAOHCEHUS:

V\ eciIu HeKOTOPBIii 3JieMeHT A MO:KHO BBIOpATh k, cmocodamu,
/4 aoaneMeHT B (HesaBMcHMO OT BbIOOpa dieMenTa A) — k, cmo-
cobamu, To BeIOpaTh A uau B moxkHa k, + k, ciocodamu.

ATO MPAaBUJIO CIPABEAJINBO TaKJyKe AJISA TpexX u 0oJjee 3JIeMeHTOB.

IIpumep 2. B MeHIO IIKOJBHOM CTOJIOBOM IIpeajaraeTcsa Ha BbI-
60p 4 Buma NUPOKKOB U 3 Bujga coxka. CKOJIBKO pPasHBIX BapHUAaH-
TOB BBIOOpA 3aBTPaKa, COCTOSIIEr0 M3 OJHOTO MUPOKKA U OJHOTO
CcTaKaHa COKa, MMEeTCsS y yJall[erocs 9TOM IIKOJIBI?
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— OcHosBbl KOM6VIHaTOpl/IKI/I Teopun BepOﬂTHOCTeI/I N CTaTUCTUKN

anomml___l%l % l%l I%]

Puc. 76

ITupo:koK MOKHO BBRIOPATh 4 cIoco0aMu U K KasKIOMY ITHPOIK-
Ky BbIOpaTh COK 3 cmocobamu (puc. 76). CiemoBaTesbHO, yua-
muiica umeer 4 - 3 = 12 BapuaHTOB BbIOOpa 3aBTpaKa.

00600111851, IPUXOANM K KOMOUHAMOPHOMY NPAGULY YMHONCEHUSL:

ﬁs‘ ecilM HeKOTOPbIil 3J1eMeHT A MOKHO BBIOpaTh k, cmocoda-

4 MU u Iocje KasKIoro TAKOro BbIOOpa (He3aBHCUMO OT BBI-
oopa simemeHTa A) Ipyroi sjieMeHT B MOKHO BBIOPATH
k, cnmocob6amu, To mapy 00bekToB A u B MOKHO BRIOpAThH
k, - k, cmocobamu.

aro IIPaBUJIO CIIpaBedJINBO TaKMXe OJIAd TPpeX n 0oJiee 3JIeMEHTOB.

IIpumep 3. CKOIBKO TPEX3HAUHBIX UKMCEJ MOXKHO COCTABUTDH U3
mudpp 1, 2, 3, 4, ecaiu B uwmciae: 1) nudpbl He MTOBTOPSIOTCH;
2) nudpsl MOTYT HOBTOPATHCS?

Pemenue. 1) IlepByro mudppy MOKeM BBI-

|%| I? |%| o6path 4 cmocobamu (puc.77). Tak Kak Iocjie BbI-
6opa mepBoil MUMPLI UX OCTaHETCA TPu (Bedb Iud-

pbl B HAIlleM CJIy4yae IIOBTOPATLCA He MOTYT), TO

BTOpPYIO IIU(pPy MOKeM BbIOpaTbh 3 cIocobaMmmu.
W maxowmen, TpeTbio nudpy MOMKeM BbIOpPATh W3

OCTaBIIINXCA ABYX — TO ecTh 2 cmocobamu. Cieno-
|;I |%| |;I BaTEJIbHO, KOJMYECTBO MCKOMBIX TPEX3HAUHBIX

Pue. 77

yuceJ Oyzer paBHo 4 - 3 - 2 = 24.

2) IlpumeHVM KOMOWHATOPHOE IIPABUJIO YMHO-
skeHudA. Tak Kak Oudpsl B YuCIe MOTYT IIOBTO-
PATHCA, TO KaAKAYI0 M3 IMUDP HCKOMOTO YKCJIA
MOJKHO BBIOpaTh 4 cmocobamm (puc. 78), M TOrma TaKWX UYUCEJ
oymer 4 - 4 - 4 = 64.

OrBerT. 1) 24 yncaa; 2) 64 yucia.

Puc. 78

OTMeTHM, YTO PEIINTL IIOJOOHLIEe 3amauu 0e3 IPUMeHEeHUS
KOMOMHATOPHOI'0 MPAaBUJIAa YMHOMXKEHNS MOYKHO TOJBLKO IIyTEeM IIe-
pebopa Bcex BO3MOMKHBIX BApMAHTOB UMCEJI, yIOBJIETBOPAIOIIUX
ycaoBuio 3agaun. Ho Taxkoii cmocob perieHusd SBJISIETCA CIAUIIKOM
IOJITUM W I'POMO3IKMM.
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IMABA 4

ITpuvep 4. CKOIBKO YEeTHBIX IATU3HAYHBIX UKCEJ MOXKHO COCTa-
BUTH 13 mudp 5, 6, 7, 8, 9, ecsi udpLI B YKNCIIE HE IIOBTOPAIOTCA?

Pemenue. YeTHOE IATHM3HAYHOE UYMCJIO0 MOMKHO IIOJYUUTh,
ecJsia mocJenHein ero mudpoil oyzer 6 mam 8. Yucen, y KOTOPBIX
mocJenueli apiaserca nudpa 6, oyger 4 - 3 - 2 - 1 = 24 (puc. 79),

T, LD

Puc. 79

a Tex, Y KOTOPBIX Iocaenueil apiaderca nmudpa 8, — raxkwke 24. Ilo
KOMOWHATOPHOMY IIPAaBUJIy CJIOYKEHUS BCErO UETHBIX Umces OyneTr
24 + 24 = 48.

OTrBerT. 48.

IIpumep 5. Azbyka miaemenu ABAB comep:kuT Bcero aBse OYyK-
BbI — «a» 1 «0». CKOJIBKO CJIOB B A3bIKE 9TOTO ILJIeMEHH! COCTOUT:
1) us 1Byx OyKB; 2) u3 Tpex OYKB?

Pemenue. 1) aa, 6a, adb, 60 (Bcero uetreipe cjoBa); 2) aaa,
aab, aba, ab6, 6606, 606a, 6ab, 6aa (Bcero BoceMb CJIOB).

3aMeTuM, UYTO HalJeHHOe KOJUYECTBO CJIOB COOTBETCTBYET
KOMOMHATOPHOMY HpPaBUJIy yMo:KeHHusA. TaKk KaKk Ha Kaxkaoe Me-
CTO €CTh [Ba «IPETeHAEHTa» — «a» U «0», TO CJIOB, COCTOAIIUX I3
IBYX OYKB, OymeT 2 - 2 =4, a u3 Tpex OykB — 2 - 2 - 2 = 8,

IIpumep 6. B dpyrbonbHoi KoMmamae u3 11 MrpoKoB HaI0 BhI-
OpaTh KamuTaHa u ero samecturessd. CKOIBKHUMU CIIOCO0AMHU DTO
MOJKHO CHeJIaTh?

Pemeunue. KanutanoMm MoXKHO BRIOpaTh Jiroboro u3 11 urpo-
KOB, a ero samecturesiem — Jjioboro u3 10 ocraBimxcsa UTPOKOB.
Taxkum obpasom (110 IpaBUIy YMHOXKeHus), umeem 11 - 10 = 110
PasHBLIX CIIOCO0OB.

IIpumep 7. B Crparne Yynec 10 roposioB u KaKIble ABa U3 HUX CO-
enuHseT aBuanHnsg. CKOJILKO aBUAJIMHUI B 9TOI cTpaHe?

Pemenne. Tak Kak Kakaasd aBUAJMHUA COeSUHSIET IBa I'O-
pona, ToO OSHMM M3 HHX MOKeT ObITh Jiro6oit m3 10 ropozmos, a
IpyruM — Jir00oii u3 9 ocramuxcs. CiaemoBaTebHO, KOJUUECTBO
aBuaguauii paBao 10 - 9 = 90. Ho npu 3ToM KasKay0 M3 aBUAJIU-
Huil Mbl yuan aBaskabl. ITosTomy Bcero ux oymer 90 : 2 = 45.

KomOuHaTopHBIe 3amauM HEpPaspbIBHO CBA3AHLBI C 3aJadyaMu
TEOPUHU BEPOATHOCTEH, eIlle OJHOI'0 pasiesa MaTeMaTHUKH, KOTO-
pBII MBI PACCMOTPHUM B CAEAVIOIUX Iaparpadax yuyeOHHKA.
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OcHoBBI KOM6I/IHaTOpl/IKI/I, Teopun BepOﬂTHOCTeVI N CTaTUCTUKN

B KkuTamckmx pykonucax, OTHOCSALUMXCA K
W XII=XIl B. O H. 9. BCTpeyaloTCs YNOMUHAHUSA
0 Bofpocax, 6nu3kux K KOMOMHATOPHbLIM.
HekoTopble komMbuHaTOpHble 3agaun pewanu u B [peBHen [peuunn.
B yacTtHocTn, ApuctokceH u3 TapeHta (IV B. 40 H. 3.), y4eHunK ApuctoTens,
nepeyncnui pasnuyHble KOMOWHALUU OMHHBIX U KOPOTKMX CIIOrOB B
CTUXOTBOPHbIX pa3mepax. A NMann AnekcaHgpunckun B IV B. H. 3. paccma-
TpUBan YMCNo nap v TPOeK, KOTopble MOXHO MOMYyYUTb U3 TPEX AfIEMEH-
TOB, AONycKasi X MOBTOPEHWsi. HekoTopble anemMeHTbl KOMOUHATOPUKK
Obinn n3eecTHbl 1 B MHamm Bo Il B. 40 H. 3. MHOWALLI YMEnu BbIYMCASATb
yucna, M3BECTHbIE HaM Kak KoadhpumumeHTbl opmynbl GUHOMa HetoToHa.
MosgHee, B VIII B. H. 3., apabbl HawwnM n camy 3ty opmyny, N ee Koad-
ULMEHTbI, KOTOpble ceryac BblYUCASIOT C MOMOLLBI KOMOBUHATOPHBLIX
dopmyn unu «TpeyronbHuka Mackansy.

CBOW HbIHELUHWI BUA YNOMSIHYTblE€ KOMOWUHATOPHbIE HOPMYITbl MPMO6-
penu brnarogaps cpegHeBeKOBOMY y4eHoMy JleBu 6eH MepluoHy (XIV B.) 1
dpaHuy3ckomy matematuky . SpuroHy (XVII B.).

B Il B. H. 3. cupuinckmi dounocod Mopdumpun ona knaccudmkaumm no-
HATUA COCTaBWUN CrneuuarnbHyl0 CXeMy, MOMyuYMBLLYKD Ha3BaHWE «OPEBO
Mopcupusay. Cervac nogobHble OepeBbs MCNOMb3YHOTCA AN peLueHus
onpeaeneHHbIX 3agad KoMbnHaTopukm B pa3HoobpasHbix obnactax 3Ha-
HU. HekoTopble paHee Heu3BEeCTHble KOMOWHaTOPHbIE 3adadu paccMo-
Tpen JleoHapno lMusaHckuin (PuboHavumn) B cBoen 3HameHuTon «KHure
abaka» (1202 r.), B 4aCTHOCTU, O HAXOXAEHUN HAUMEHbLLEro Habopa pas-
FINYHBIX MMPb, MO3BOMAILWEro B3BECUTb FPy3 C MN0BON LEenoYncrneHHom
MaccoW, He npesblliatoLlert 3agaHHoro Yyvucna. Co BpeMeH rpeveckmx ma-
TemaTukoB 6bInn 3BECTHLI ABE NOCINeNoBaTENbHOCTU, KaXXabl YNEH KOTO-
pbIX nofyyany no onpeaeneHHoMy npasumny U3 NpeabiayLmnx, — apugme-
Tn4eckas n reomeTpudeckas nporpeccum. A dnboHa44m BnepBbie B OAHON
M3 3agay BbIpa3us YreH MocrneaoBaTefibHOCTM Yepes3 ABa MpeabiayLLmnx,
ucnonb3yss opmysy, KOTOPYlO HasBanu pekyppeHTHon. B ganbHenwem
METOA PEKYPPEHTHBLIX POPMYI CTan OAHMM M3 MOLLHENLLMX AN peLUueHns
KOMOUWHaTOPHbIX 3agay.

Kak HM cTpaHHO, pa3BUTMIO KOMBMHATOPUKN B 3HAYMTENBHOW CTENEHU
cnocobCcTBOBany asapTHble WUrpbl, KOTOpble ObiNM OYeHb MOMNYNsPHbI
B XVI B. B yactHoCTK, BonpocaMu onpegenexHnst pasHoobpasHbix KoMou-
HaLMI B Urpe B KOCTU B TO BpeMs 3aHMManunch Takne U3BeCTHble UTanbsH-
ckne matematuku, kak [l. KapgaHo, H. Taptanbs u gp. A Hanbonee nosnHo
n3yumn atot Bonpoc B XVII B. Manuneo MNanunen.

CoBpeMeHHble KOMOMHATOPHbIE 3a4a4u BbICOKOTO YPOBHS! CITOXKHOCTM
CBsi3aHbl C 0ObEKTaMu B APYrMx oTpacnsax MatemMmaTuku: onpeaenvurensmu,
KOHEYHBLIMU FEOMETPUAMMU, FPyNnamMm, MaTeMaTUYECKO JTOTUKONA 1 T. M.

/2 1. Yro usyuaeT KomOuHATOPUKA?
©/ 2. ChopmynupyiiTe KOMOMHATOPHBLIE IIPaBUJIA CJIOKEHUS
Y YMHOKEHUS.

199




IMABA 4

iﬁ HAYOAbHbIM YDOBEHb |

896. Ha rapeisike jgexut 5 s1610K u 8 cauB. CKOJIBKUMHU CIIOCO0a-
MU C TapeJKU MOYKHO B3STh:

1) oguH QPYKT; 2) ogHO s6JIOKO U OIHY CIUBY?

897. B raacce 10 ronomreit u 15 geyiiek. CKOJIbKUMU CIIOCOOaMU
MOJKHO BBIODATh:
1) ogHOTO yuyalerocsi U3 9TOTO KJacca;
2) mapy ydJaiquxcs — IOHOIIY U JeBYIIKY?

898. KocTtiom cocTouT u3 6.1y3Ku 1 100K1. CKOJIBKO Pa3HbBIX KOCTIO-
MOB MOJKHO COCTAaBHUTBL U3 5 BUAOB 0JIy30K U 4 BHUAOB I000K?

899. B marasuue mpogaercsa 7 BUIOB PyUYeK W 5 BUAOB TeTpPamei.
CKOJIBLKMMHU CIIOCO0AMH MOYKHO BBIOpPATHL KOMILJIEKT M3 OLHOM
PYYKHY U OTHOU TeTpamm?

iﬂ CpeaHu1it ypoBeHb B

900. CKOJIBbKO YeThIPeX3HAUHBIX UKCEJ MOYKHO COCTABUTDL M3 UMD
5, 6, 7, 8, eciu 1u(ppeI B YKCIe He HOBTOPAIOTCA?

901. CKOJIBKO TPeX3HAUHBIX YMCEJ MOXKHO 3aIlCATh C IIOMOIIBLIO
nudpp 1, 2, 3, ecau uudpsl B YKCIe He IIOBTOPAIOTCA?

902. CKoJIbKMMHK CcIOCO0aMM MOXKHO BBLIOpATh IIapy M3 OILHOT'O
TJIACHOTO U OJHOT'O COTJIACHOTO 3BYKa B CJIOBe «Tpaduir»?

903. CkoabKMMHU cHmoco0aM¥ MOYKHO BBIOpaTh IIapy M3 OIHOTO
TJIACHOTO M OIHOI'O COTJIACHOTO 3BYKAa B CJIOBE «UMCJIO»?

904. CKOJIBKUMHU CIIOCO0AMU MOXKHO BBICTPOUTD B P 6 yuarmxcs?

905. 10 yuyacTHHMKOB IIIaXMATHOTO TypPHUPa HUI'PAIOT B 3aje 3a
5 maxmaTHBIMEU cToJaMli. CKOJBKMME CIIOCO0aMU MOIKHO Pas-
MECTUTh IIAXMATHCTOB 34 STUMM CTOJIAMU, €CJIU W YUACTHUKU
BCeX IapTHil, U I[BET (PUI'YP KAXKJOr0 YUACTHHUKA U3BECTHBI?

906. U3 ropoma A B ropox B BemyT 3 moporu, a u3 ropoma B B
ropox C — 2 moporu (puc. 81). CKoIbKMMHU cIIOcO0aMU IIOUTa-
JIBOH MOJKeT IpoiiTu u3 ropoga A B ropox C?

Puc. 81 Puc. 82
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907. Kaxxayro KJeTKy KBaapaTHou Tadauns 2 x 2 (puc. 82) MoXkK-
HO 3aKPACHUTh B 3€JeHbIA Mau KpacHblil 1BeT. CKOJbKMMU pas-
HBIMH CIIOCO6aMM MOKHO PACKPACUTH BCIO TAOJIUILY?

iE AOCTATOYHbIM YPOBEHb B

908. CxoabKuMHU cIIocobaMu M3 5 UJIEHOB IIPesuAUyMa cOOpaHUa
MOXKHO BBIOpaATh IIpejcemaTesia U ceKperapsa?

909. B cexnuu Jerkoil aTJeTHKW TPEHUPYETCs 8 CIIOPTCMEHOB.
CKOJIBKMMU CIIOCO0AMM MEXXKIy HUMH MOXKHO pacIpenenThb
sranbl 3ctadersl 4 mo 100 M (TO ecTh KaMKIBLIN M3 UYEThIPEX
aTJIeTOB, YUACTBYIOIIIUX B acTadere, MOJKeH IpobesKaThb OuH
U3 9TAIlOB: WU IEPBbIi, UJIU BTOPOIl, UAM TPETHUl, UIU UeT-
BePThIit)?

910. WrpanpHbIHi KyOuK”® 6pocaroT ABaKAbl. CKOJIBKO pA3HBIX Iap
yuceJ MOMKHO IIPU 3TOM HOJIyT-II/ITI:?

911. Mouery OpocaroT TpukAbl. CKOJBKO pasHBIX IIOCJTIEI0Ba-
TeJbHOCTEH BBINANEHHS aBepca M peBepca’™ MOMKHO IIPH DTOM
MOJIYUYUTH?

912. CKOJIBKO pas3HBIX TPEX3HAUHBIX YMCEJ MOXKHO COCTAaBUTH
TOJIBKO U3 HEUETHBIX IUdp, ecau:
1) mudpel B yucjae He TOBTOPSIOTCS;
2) mudpsl B YKCe MOTYT IIOBTOPATHCA?

913. CKOJIBKO Pa3HBIX ABY3HAUHBLIX UMCEJ MOYKXHO COCTABUTD, HC-
moab3ys nmudpst 1, 2, 3, 4, 5, ecau nudpLl B YKCIIE:
1) He MOBTOPAIOTCS; 2) MOTYT MOBTOPATHCA?

914. CKOJIBKMMHU CIIOCOOAMM MOIKHO CJIOMKUTDH B P 2 GeJbIX Ia-
pUKa M II0 OAHOMY YEPHOMY, KPDACHOMY U 3€JIEHOMY, ecau Oe-
JIbIE IAPUKU JOJIYKHBI PACIOJIATaThCA IO 000MM KOHITaM psxa?

915. CroapKuMu crocobaMu Ha KHU)KHOI IOJIKEe MOJYKHO paccTa-
BUTh YYeOHMKM IIO INIECTH PA3HBIM IIpeAMeTaM TaK, UYTOObI
yueOHUK II0 ajirebpe ObLa KpaliHuMm cieBa?

* Hepanvhoim kyoukom (WIN UzPANLHOLL KOCMbI0) HA3LIBAIOT KyOUK,
rpaHU KOTOPOTO 0003HaueHB! yucjaamu oT 1 1o 6.

** Agepc (B TpocTOped. — «OpeJ» WU «TrepO») — JWIeBas CTOPOHA
MOHETHI; pegepc (B IIPOCTOPEY. — «PEIKa») — o0paTHasI CTOPOHA MOHETHI.
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ij BbICOKMIM YPOBEHb

916. CKOJIBKO PasHBIX IIECTU3HAUYHBIX YKCEJI MOMKHO COCTABUTEL U3
mupp 0, 1, 2, 3, 4, 5, ecau 1u@PLI B YKCJIEe He TOBTOPAOTCA?

917. CKOJIBKO Pa3HBIX UETHIPEX3HAUHBLIX YMCEJ MOYKHO COCTABUTL
us udp 0, 2, 4, 8, ecau udpPLI B YKCIe He TOBTOPSAOTCA?

918. CKOJIBbKO Pa3HBIX NPABUIBHBIX HECOKPATUMBIX APO0OEii MOXK-
HO COCTaBUTL U3 umucesa 2, 3, 5, 7, 12 Tak, 4ToOBLI YUCIUTEIDb U
3HaMeHaTeJb B HUX ObLIN Pa3HBIMU?

919. B rypuupe «Ky6ox Baciokos» npunsagu yuactue 10 maxma-
THUCTOB, KAKIBIM M3 KOTOPBLIX CBHIIPAJ IAPTHI0 C KAaXKILIM I3
conepHUKOB. CKOJILKO IIapTHUil OBLIO CHITPAHO B 3TOM TypHHUpPE?

920. B npembep-aure mo (¢pyToosy IpuHAIN yuacTue 16 KoMaHT,
KakJasi U3 KOTOPBIX IPOBEJa II0 JBE BCTPEUM C KaXKILIM W3
conepHUKOB. CKOJIBKO BCETO MaTuel ObLJIO ChITpaHo?

921. CKOJIBbKO pasHBIX HEUETHBIX UETHLIPEX3HAUHBIX YHMCEJ MOKHO
coctaBuTh u3 1nudp 2, 3, 4, 5, 6, ecau MUPPHI B YKCIE HE IO-
BTOPAIOTCS?

922. CKOJIBKO Pa3HBIX UYETHBIX TPEX3HAUYHBIX YKCEJ MOKHO COCTa-
BUTh u3 udp 1, 2, 3, 4, 5, ecau mu@pLI B Uncje He IIOBTOPSIIOTCA?

{
ﬁﬁt YNPOXKHEHUI AAS MOBTOPEHMS
o+~

@ 923. VupocTure BhIpaKeHUe:
1) —4x(3x + 9) + 1,5x(8x — 2);
2) (x — 2)2 — (x + D(x — 1).

iE 924. HalifuTe KOOpPAMHATBEI TOYEK Hapaboisl y = 2x — x2,
cyMMa abCIIMCChI 1 OPAMHATHI KOTOPBIX paBHa 2.

925. PermuTe ypaBHEHUE:
1) 2x3 + 3x2 — 5x = 0; 2) x3 - 3x2-4x+ 12=0.
2 926. Hocrpoiite rpaduk ypasmenus |x — y| = 3.
/ Matemartmka BOKpYr HAC
927. Macrep cmopra IO JIeTKOW aTJieTUKe BO BPeMs TPEHUPOBKU

npobexan 400 m 3a 50 cexyuna. Haiimure ero cpegHow0 CKOPOCTh
Ha auctannuu. OTBeT IpeAcTaBbTe B KMJIOMETPAX B Yac.
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m MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

928. (MexncdynapoOnuotii mamemamuueckuil KOHKYpc «Keneaypy»,
2016 2.). B raacce 20 yuamuxcsa. Bce cugar sa maprTaMu II0
nBoe. PoBHO TpeTh MaJbUMKOB CHUAUT C JAEBOUYKAMU, U POBHO
MMOJIOBUHA [eBOUEK CUIUT ¢ MaabunKaMu. CKOJIbKO MAJIbUYUKOB
B KJacce?

2 CJIVUAMHOE COBBITHE.
* YACTOTA M BEPOSITHOCTH CJIYYAIHOTO
COBBITHS

JIobasa TouHasaA HayKa m3ydyaeT He caMU SBJICHUA, IPOUCXOIA-
e B OpUpOe, a UX MaTeMaTUUYecKue Mojeau. B maremaruue-
CKUX 33/Iadax YacTO PacCMaTPUBAIOT COOBITHUS, KOTOpPhIE, B 3aBU-
CHUMOCTH OT OIpeJeJeHHbIX yCJIOBUI, MOTYT WJIU IIPOU3OUTH, WU
He npousoiiTu. Takue cobbimus HA3BIBAIOT CAYLAUHbIMU.

Teopus eepoamuocmeill — pasfej MaTeMaTHUKW, B KOTOPOM
N3yUYaloTCsa 3aKOHOMEPHOCTH CIyYalHBIX COOBITHIA.

IIpenmoso:xumM, IIPOBOAAT OIIpPeAesieHHOe HCIbITaHue (9KC-
epUMEHT, HaOJIOJeHNe, OINBLIT U T. I.), MUCXOJ KOTOPOrO HEJIb3dA
npencKasaTh 3apaHee. TaKkue ucnsimaHus B TEOPUU BEPOATHOCTEH
Ha3BIBAIOT caydailiHvimu. Ilpm sTOoM 11eecoo0pasHO IIPOBOAUTH
TOJBKO TAKVe VCHBLITAHUA, KOTOPBIE MOYKHO IIOBTOPUTH, XOTA ObI
TEOPEeTUUYECKH, IIPOU3BOJILHOE KOJUYECTBO Pa3 B OJMMHAKOBBHIX yC-
JIOBUSAX.

CryuyaliHBIMU WMCHBITAHUAMHU SABJSIOTCS, HAaIpuMep, moabpa-
CLIBaHIEe MOHETHI MJIM UT'PAJBbHOr0 KyOmKa, MOKYIIKa JIOTEPEHHO-
ro ouiaera, crpeiabba MO0 MHUIIIEHW U T. II.

Taxkum obpasom,

ﬂ\ cnytuuinoe ucnslmaHue — 3TO UCIIBITaAHUE (amcnepnmeHT,

© , Haﬁ.mo,t(e}me, OIII:IT), HCXO0J KOTOPOro 3aBHCHUT OT cJay4dad
H KOTOpO€ MOKHO IIOBTOPUTHh MHOIOKPATHO IIPM OOAHUX MU
TeX e yCJIOBUAX.

Hcexomom cirydaitHOTO MCOBITAHUSA ABJISAETCA CAYYAilHOe codbimue.

VX Cryuaiinoe cobvimue — 3T0 COOBITHE, KOTOPOE NP OMHUX U
4 Tex e yCIOBUIX MOKET IIPOM30MTH, & MOKET U He IIPOH30UTH.

IIpumepamu ciay4uafiHBIX COOBITHMII MOTYT OBITh «BBIIAJEeHIE
eIUHUILI IPKU HOAOpAcChIBAaHUUN HTPAJBLHOTO KYyOMKa», «BLIIAale-

203




IMABA 4

HHUe aBepca HpU IOA0pachblBAHUUM MOHETHI», «BbIUTPHINTI 10 rpH
IPU HOKYIIKe JoTepeiHoro omaera» u T. . Takme coOBITUSA, KAK
«3akumnanme Bonabkl npu ee HarpeBanum no 100 °C» miam «yMeHb-
IIeHWe IJINHBI IIPOBOJA IIPU €ro OXJIAKIEHU!», Helb3sd Ha3BaTh
CAy4YaliHbIMU, IIOTOMY YTO OHUM — 3aKOHOMEPHEIE.

Cnyuaiinble COOBITHA, KaK IIPABUJIO, 0003HAUAIOT OOJILIITMMU
JaruHcKumu oyksamu: A, B, C, D, ... .

IIpumep 1. B Amuke jexaT TOJIbKO 0eJsible M YepHBIE IIaphI.
W3 mero mayranm BeIHMMAIOT onguH miap. Kakme us cobwiTuit A, B,
C, D ipu 5TOM MOT'YT IPOM30NTH:

A — BBIHYT OeJIbIli ITIap;

B — BBIHYT UepHBIH IIIap;

C — BBIHYT 3eJIeHBIH IIap;

D — BeIHYT map?

Pemenwue. Tak Kak u3 AMIUKA MOXKET OBITh BEIHYTO TOJBKO
TO, YTO B HEM HAXOAUTCH, TO BHIHYTH O€JBIN WJIW YEePHBIN IIap
MOJKHO, a 3eJeHbIil — HeT. MokeM TaKiKe yTBEepP:KIaTh, UTO JIO-
0ol mpegMeT, BBIHYTHI Hayraj M3 AMUKa, OymeT Iapom, IIo-
CKOJBKY TaM HeT HUYero, Kpome mapoB. CiemoBaTeabHO, CO-
ObiTusA A m B Moryr mpousdoiTu (a MOTYT M He IIPOU30INTH);
cobeiTe C He MOMKEeT MPOou30iiTH, a cobbiTme D 06s3aTeabHO
IpOU30IHIeT.

OTrserT. A, B, D.

ﬂ‘! Co6bimue, KOTOpOe B IAHHBIX YCJIOBUSX 0043aTEeIBHO
4~ mpousoiiner, Ha3bIBAIOT JOCMOGEPHBLLM.
Cob6bvimue, KOTOpPOEe B JaHHBIX YCIOBHSIX HUKOTIA HE IIPO-
M30ii/1eT, HA3BIBAIOT HE603MONCHbLM.

B npumepe 1 cobeitusi A u B — cayuaiiabie, D — J0CTOBEpPHOE
coobITre, C — HEBO3MOXKHOE COOBITHE.

IIpumep 2. HomycTuM, IIPOBOASAT CJIydyaiiHOe HCIILITAHUE, Ha-
IpuMep, CTPeJIOK CTpejseT Mo MuillmeHu. Hac mHTepecyeT, Kak
MaTeMaTUYeCK! OIeHUTH IMAHCHI CTPEJKAa IIONACTh II0 MUIIIEHU B
OHUX U TeX Ke HeM3MEeHHBIX YCJIOBUIX.

Yr0o6bI 5TO BBLIACHUTH, PACCMOTPHUM IOHATUSI YACHIOMbL COObL-
musi 1 OMHOCUMEeSIbHOU Yacmomyl cOObLMUS.

f\‘ Ecau B HeM3MEHHBIX YCJIOBHMSX IIPOBEIEHO N CIYYANMHBIX
4 ucubITaHU# U co0biTHEe A mpomzomio B n(A) caydasax, TO
yucsio n(A) Ha3BIBAIOT Yacmomol cobbimus A, a OTHO-
n(A)

n

IHIeHue — OMHOCUMEeNbHOU Yacmomou cobvimusn A.
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IIpumvep 3. McubIiTaHue COCTOUT B MOAOPACBIBAHUYN UTPAJIBHOTO
Kyouxa 150 pas moapsazn. Ilycre coObiTuem A OyneT BbINAjeHIE
mrectepku. Ilpu IpoBedeHUMN HCIILITAHUS 3TO COOBITHE IITPOM30-
mto 24 pasa. Yuciao 24 — uyacrtora coObITHUA A, a OTHOIIEHIE
ﬁ = i = 0,16 — oTHOCHUTe/JILHAA YAaCTOTA COOBITUS A.
150 25

OrHOCUTeIbHAS YaCTOTA COOBITHA MOJKET M3MEHHUThCS, eCJIU
U3MEHHUTh KOJUYECTBO HCIBLITAHUN MK IIPOBECTH APYI'YIO CEPUIO
WCIIBITAHUIN B TeX K€ YCJIOBUIX.

IIpumep 4. B pasHbBIe TOAbI Pa3Hble YUE€HBLIE IPOBOIUJIN HCIIBI-
TaHne, COCTOSBIIIEE B MHOTOKPATHOM HOAOpPachbIBAHMN MOHETHI,
U paccMaTpuBajJu coObITme A — BBINAJeHMNEe aBepca. Pe3yabTaThl
BCeX STUX HCILITAHUII NpeNCTaBJeHLI B TaOJuIle B IMOPAIKE BO3-
pacTaHUs KOJUYECTBA MCILITAHUIN.

OtHoCH-
KoauuecrBo | Konmuectso TeahHAS
N¢ | Hccaemosa- Tonnr momopa- BBINIadeHU gacTOTA

n/m TEJb SKM3HHI CHIBAHMI aBepca,

n(A)
MOHETHI, N n(4)
n
1 | K. Biobdon | 1707-1788 4040 2048 0,5069
2 | e Mopran | 1806-1871 4092 2048 0,5005
3 | B. ®ennep 1906-1970 10 000 4979 0,4979
4 | K. ITupcou 1857-1936 12 000 6019 0,5016
5 | V. H:xeBouc | 1835-1882 20 480 10 379 0,5068
6 | K. ITupcon 1857-1936 24 000 12 012 0,5005
7 |B- PoMauos-| 1479 1954 | 80 640 40 151 | 0,4979
CKU

ITonaTHO, YTO pasHbIe YUEHBLIE MCIIOJIb30BAINA PA3HbIE MOHETHEI,
HO CaMO WCHBITAHNE U PACCMATPHBAEMOE MMM COOBITHE MOXKHO
CUNTATHh OAMHAKOBBIMU. OTH MCILITAHUSA, IIPOBEJEHHLIE B Pa3HbIE
SIOXM M B Pa3HBIX CTpPaHaxX, JAOT IPUOINU3UTEIHHO OSUH U TOT
JKe pe3yJIbTaT: OTHOCUTEIbHASA YaCTOTa COOBITUS A OJM3Ka K YMC-
ay 0,5. B mamnom cayuae umcyao 0,5 HaspIBalOT cmamucmuiye-
CKOlL 8ePOAMHOCMbIO COObLMUSL.

ﬂ\ Ecau npu nmpoBeeHUH [OCTATOYHO OOJBIIOTO KOJMYECTBA

© CIIYyYaMHBIX UCIIBITAHUHN 3HAYEHHE OTHOCUTEJbHOM YaCTOThI
CIIyYailHOTO COOBITUA A CTAHOBUTCA OJM3KUM K HEKOTOPO-
My OIpegeIeHHOMY UMCIy, TO 9TO YHCJIO0 HA3HIBAIOT CIMa-
mucmu4eckoi 6eposimHocmblo codbimusa A.
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BepoarHocTh NpuHATO 0603HAYATH JJATUHCKOM OYKBOM p (IIepBas
OykBa (paHITy3CcKOro cjaoBa probabilite m maTunckoro probabilitas,
YTO B IEPEBOJIE OBHAUAET «BO3MOYKHOCTBL», «BEPOATHOCTH»). Torma
B ipumepe 4: p(A) = 0,5, unu ke p = 0,5.

IIpuxoaum K BBIBOAY, UTO

ﬁ\ BEPOATHOCTH CIYYAWHOTO COOBITUA MOKHO HAWTH C TOCTA-

4~ TOYHO OOJIBLIOI TOYHOCTHIO, €CIIM CIydaiiHOe MCIBITaHUe
IIPOBOAMTH MHOTO pa3. Uem GoJbllie MPOBENEHO MCIIBITA-
HUM, TeM 0oJiee OIM3KUM OyJdeT 3HaUeHHEe OTHOCUTEJIHLHOM
YaCTOTHI CJIYYAHHOrO COOBITHS K BEPOSITHOCTH 3TOr0 CO-
OBITHA.

Bepraemcsa k Bompocy, chopmynupoBanHomMy B Ilpumepe 2,
TO €CTh K MaTeMaTUYeCKO!l OIleHKe IITaHCOB CTPEeJIKA II0IaCTh
mo muineHu. Temeps SCHO, YTO TAKYI0 MaTeMaTUYECKYIO OIlEH-
Ky JaeT BepPOATHOCTL. UTOOLI OIIEHUTHL BEPOATHOCTDL ITOIAMaHU
cTpenka 1mo muiineHu (codbiTme A), HYKHO, UTOOBI CTPEJOK CO-
BEPIIUJI JOCTATOUYHO OGOJIBIIIOE KOJUYECTBO BBICTPEJOB (B OJHUX
U TeX Ke yCJOBUAX). Torma oTHOCUTENBbHYIO YaCTOTY cOObITHA A
MOJKHO OyJeT CUMUTATh BEePOSTHOCTBLIO IOIMAJaHWs CTPEeJKa 0
muiieHu. IlycTh, HampuMmep, B TedeHHEe HEKOTOPOTO BPEMEHU
coemano 1000 BreICTpes OB, M3 KOTOPBIX 781 oKazajica METKUM.

781
Torma OTHOCHUTENBHYIO YacCTOTY 1000 = 0,781 MOKHO cuUHTaThb

BEPOATHOCTBIO IIOIIagaHMA 3TOI'0O CTPEeJIKa II0 IZ[aHHOI‘/’I MHUIIIEHU.

Ecau usBecTHa BEpOATHOCTh COOBITUSA A, TO MOXKHO HIPUOIHN3U-
TeJBbHO OIIEHUTDH, CKOJBKO Pa3 B OIpeAesIeHHOM KOJHUYEeCTBe HC-
OBITAHUNA ITPOU30MeT cOObITHE A.

IIpumep 5. BeposaTHOCTh mOmaaHusA CTPeJKa IO MUIIIEHU PaB-
Ha 0,781. CKOJIBbKO METKHMX BBICTPEJIOB IIPUOJIU3UTEJIbHO OymeT
y aToro cTpeaka B cepuu us 50 BuICTpesOB?

Pemenue. Ilycts B cepum u3 50 BmICTpesoB OBLIO X IOMIAa-

o X
JaHNU. Tor',ua % — OTHOCHUTEJIbHAA YacToTa METKHX BBICTPEJIOB.
Ecan CunuTaTh, YTO OTHOCHUTEJIbHaAA YacToTa HOHaI[aHI/IfI HpI/I6.HI/I-

x
3UTEJbHO PaBHA BEPOSTHOCTHU, TO 50 ~ 0,781, To ecTh X ~ 39.

OTrBeT. 39 METKUX BBICTPEJIOB.
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Teoputo BEpOATHOCTEN HEPEOKO Ha3biBalOT

W «HayKow o criy4anHom». Ha MHormx npumepax
MOXHO y6eauTbCsi B TOM, YTO MacCoBble CIly-

YalHble SIBNEHUS TOXE WUMEKT CBOWM 3aKOHOMEPHOCTW, 3HaHWE KOTOPbIX
MO>XHO YCMELUHO MCMONb30BaTh B NPAKTUYECKOM OeATENbHOCTM YeroBekKa.

Ewie B ApeBHOCTU MOaN 3aMETUIN, YTO HECKONMbKO OXOTHMKOB, BpocuB
KOnbsi OAHOBPEMEHHO, MOTYT NOpPa3nTb 3Beps C BomnbLUen BEPOATHOCTLIO,
YeM OfMH OXOTHUK. DTOT BbIBOA HE Bbin HAay4YHbIM, 8 OCHOBbLIBasCs Ha Ha6-
NOOEHNAX 1 ONbITe.

Kak Hayka Teopus BeposTHocTen 3apogunack B XVIl B. Ha ee passu-
TMEe NMOBMAWANM HacyLHble NOTPEOHOCTUN HayKM 1 NPaKTUKMA TOrO BPEMEHM,
B 4aCTHOCTM B [ieNle CTpaxoBaHMUs, KOTOPOE pacnpoCcTpaHAnoch bnaroga-
ps 6ypHOMY pa3BUTUIO TOPrOBbIX CBA3EN U NyTelecTBUA. Y40OHON moae-
Nblo ANS peLLeHns 3a4ad U aHanuaa NnoHsTUIN Teopum BEPOATHOCTEN Obinn
AN y4YeHbIX a3apTHble urpbl. O6 aTom 3ameTun eule [onUreHc B CBOEN
kHure «O pac4yetax B a3apTHon urpe» (1657 r.), koTopasi ctana nepeon B
MUpe KHUIOW MO TeopuM BEPOSTHOCTEN. [lanbHenwemMy pasButmio Teopmm
BeposiTHocten (XVII-XVIII BB.) cnocobcTBoBanu pabotbl b. NMackans,
0. Bepuynnu, XJI. O'Anambepa, O. Kpera, T. CumncoHa, . depma,
T. Banieca n gp.

BaxHbI BKkNag B TEOPUIO BEPOSATHOCTEN cAenan LUBEenLapckuin marte-
matuk A. BepHynnu (1654—1705): oH gokasan 3akoH GonblIMX Ynucen B
CaMOM MPOCTOM Criyyae He3aBMCUMMbIX UCMbITAHUIM B KHUre « AHanuTude-
CKas Teopus BEPOATHOCTENY.

B 1718 r. aHrnummnckun matematuk A. MyaBp (1667—1754) onybnvkosan
KHUry «Teopus criydas», B KOTOPOW MccneaoBan 3aKOHOMEPHOCTU, Npu-
CyLuMe criy4anHbIM ABMEHNSM.

BnepBble OCHOBbI TEOPUN BEPOATHOCTEN U3NOXWUN (PPaHLy3CKMN Ma-
TemaTuk lN. Jlannac (1749-1827).

B panbHelilem Teopusi BEpOSITHOCTEN pa3BMBanach 6narogaps pado-
Tam dpaHuysa C. lNyaccona (1781-1840) n poccusaH .J1. Yebuiwera
(1821-1894), A.A. MapkoBa (1856—1922) n A.M. JlanyHoBa (1857—1918).

CBow BKnag B pa3BuTue TEOpUM BEPOATHOCTEN caenanu 1 yKpanHckme
matematuku: B.B. MHepeHko (1912-1996), N.U. TuxmaH (1918-1985),
A.B. Ckopoxop (1930-2011), M.N. AgpeHko (1932—2004).

o

(/ 1. Yro nayuaer Teopus BepPOATHOCTEHN?
~/ 2. Uro Takoe ciaydaiiHoe uCIbITaHUE?

3. Uro Takoe ciyuaiitHOe cOObITIIE?

4. Kakoe coObITHE HA3bIBAIOT JOCTOBEPHLIM; HEBO3MOMKHELIM ?
5. Uro Ha3LIBAIOT YAaCTOTOI M UTO — OTHOCUTEJILHOI YacTo-
TOI COOBITHS?

6. UTo HA3LIBAIOT CTATUCTHYECKOM BEPOSITHOCTHIO COOBITHA?
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iﬁ HAYQAbHbIM YOOBEHb B

929. (YVemno). Kakue coObITUA ABAAIOTCA CHAYUAUHBIMU:

1) mpu 6pocaHVU UTPAJBHOTO KyOMKa BHITIANET 6;

2) npu remuneparype 0 °C Bozma 3amMep3HeT;

3) norepeiiubiii 6user Beiurpaetr 200 rpH;

4) cpasy mocJyie 1 MmapTa HAcTymuT 2 MapTa;

5) dhamMuaus Hayrajg BHIODAHHOTO AeBATHUKJACCHUKA OyaeT Ha-
YNHATHCA C OYKBBI «A»;

6) IauHA OKPYsKHOCTH pazuyca 5 cm Oymer paBHa 10w cm?

930. (Yecmuo). Kakue 13 coObITHII — HOCTOBEPHEI, & KaKKWe — He-
BO3MOYKHEI:

1) cosHIle B30IiZeT HA BOCTOKE;

2) mpu OpocaHMU UTPATHLHOIO KyO0MKa KOJHMYECTBO BBLIMABIINX
OUYKOB OyzeT KpaTHo uucay 11;

3) BeIOpaHHOE HayraJ TpexX3HAaUHOe UKCJI0, COCToAIIee U3 Iudp
7, 8, 9, oyzmer 6osbie uucaa 600;

4) nBy3HAUYHOE YUCJO, cocTosAIee us nmudpp 1 u 2, Oymer Kpart-
HO umcay 10;

5) BeImazeTr OeJblil CHeET;

6) KosimuecTBO AHeli Hayraja BbIOPAaHHOTO MecdAla OymeT 00Jib-
muM, yem 31?2

931. Kaxue u3 COOBITUN CIAyUYallHbI, JOCTOBEPHBI, HEBO3SMOMKHBI:

1) BBIMTPATh MAPTUIO B IIaXMATHI ¥ PABHOTO cebe COIepPHUKA;
2) Kpokoauja OyIeT JieTaTh;

3) mpu O0pocaHWU ABYX UIPAJbHBIX KYOMKOB B CyMMe BBHITIQZET
ooabirre 12 o4KoB;

4) moe3n XapbKoB—JIbBOB OIIO37IAET;

5) 5 masa caexmyioliero roga OymeT COJHEUHO;

6) ciaenyoIuM OHeM 3a OATHUIEH OymeT cyo0oTa;

7) ciaenyiomuM AHEM 3a MMOHeAeIbHUKOM OyIeT BOCKPECeHbe;
8) maToii poKAEHUS CAydaiiHOTO BeTpeuHoro 6yaer 30 mas;

9) maToii POMKAEHUS CAYyUYAHHOT0 BCTpeuHOro Oyaer 31 mioHS;
10) 13 KOpPoOKHU ¢ 3eJIeHBIMU U UYePHBIMHU IIapaMu OyAeT BBIHYT
3eJIeHbli map?

932. IlpuBenuTe MO ABA IIpHMepa JOCTOBEPHBIX, HEBO3MOJYKHBIX,
Ccay4YailHBIX COOBLITHI.

iﬂ CpeaHu1i ypoBeHb B

933. IlepeHecuTe TabJUIy B TETpPalb U IJIS KAXKJAOrO HUCIIBITAHIS
VKAXKNTE IPUMEDP JOCTOBEPHOI'O, HEBO3MOXKHOI'O, CJIyUYaHOI'O
COOBITHA.
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N Hocro- Heso3- Cayuaii-
- HcneiTanue BepHOEe MOSKHOE HOe CO-
n/n
coObITHE | coOBITHE ObITHE
1 BrITarusanue Hayrap,
mapa 13 KOpooKu
¢ 0eJBIMU ¥ YEePHBIMU
mapamu
2 OTpeIBaHUE JHUCTKA
B OTPLIBHOM KaJieHIape
3 BrITarusanue Hayrap,
KapThl M3 KOJIOABI KApT
4 CocraBiieHre ABY3HAYHOTO
yucyaa us nudp 3 u 4

934. IlepenecuTre TA0JAUIy B TETPaAb W IJS KaXKIOr0 MCHBITAHUSA
YKaKUTe MPUMepP JOCTOBEPHOTO, HEBO3SMOKHOTO U CJIYyYailHOTO

COOBITHA.
N Hocro- Heso3- Cayuaii-
- HUcnsrranne BepHOe MOKHOE HOE CO-
n/n
co0bITHE | COOBITHE ObITHE
1 BreiTackuBanue Hayram

KOH(peThI U3 KOPOOKU
¢ KoudeTramu us 06eoro
¥ YEePHOTO IIOKO0JIaaa

2 CocraBiieHre ABY3HAYHOTO
yucia ud nupp 8 u 9

3 OmpenesieHue OaThl POXKIe-
HUS HEKOero yesoBeKa

4 OmpenesieHue uucaa gHel

Hayraj BEIOPaHHOTO roma

935. CayuaiiHoe WHCHOBITAHHE 3aKJII0UYAJOCh B BBIIOJHEHHOM
200 pas mombpachIBaHUUM UIPAJbLHOTO KyOMKa. Pe3ybTaThbl
UCHBITAHUS 3aHeceHbl B Tabauiy. IlepeHecure ee B TeTpaasb u
BBIUNCJINTE OTHOCHTEILHYIO UYACTOTY BBIMAJEHUS KaXXIOT0

ypcJa.
Yucao 1 2 3 4 5 6
KoaunuecTBO BHINAaJeHUN UMCIIA 33132 |35 |34 | 36 | 30

OTHOCHUTEJIbHAA YaCTOTA BbIIIaT€eHUA

qucJaa
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936. BeIMOJHNIN HOATH CEPUI HCIbITauuii, mo 50 mogbpackiBaHUi
MOHETBI B KaxkJoH. Pesyiabprarnsl 3aHeceHbl B Tabuuiy. Ilepe-
HECHTEe ee B TeTPaab U BBEIUKCJINUTE OTHOCUTEJbHYIO YACTOTY CO-
OBITHUSA A B Ka)KIOH M3 CEePUiA.

Cepusa 1 2 3 4 5
Brimanenue aBepca (coOsiTue A) 23 26 24 25 28

OTHOCHUTeJIbHAS YaCTOTa COOBITHA A

937. UsBecTHO, uTo B maptuu u3 1000 6aTapeek oOBIYHO moOmaja-
forcsi 3 GpaxkoBaHHbIe. KaKkoBa BepPOATHOCTH IpuobpecTu Opa-
KOBaHHYIO OaTapeiiky m3 TaKoi mapTum?

938. B saBoackoit maprtuu, HacuutbkiBalomeir 10 000 nperaneii,
15 okasaauch OpakoBanHBIMI. KaKoBa BepOATHOCTh TOr0, UTO
B3dATas HAyTajd M3 HapTUM JAeTajb O0yaeT OpakoBaHHOIM?

iE AOCTATOYHbIM YPOBEHb B |

939. (Y¥emno). CrpesioK caesajl ABa BBICTPEJa IO MUIIEHU: ONUH
pas momaj, m oAuWH pas — HeT. MOMKHO JU YTBEP:KAATb, UTO Y
9TOTO CTPEJIKA BEPOSTHOCTDH IIOMAJAHUS 0 MUIIEHU B JAHHBIX
ycuoBusax pasHa 0,5? Ilouemy?

940. YT00BbI BBISCHHUTH, KAKOH I[BET BOJIOC Y JKHUTeJell Tropona
mpeobsazaer, a Kakoii — BCTpedYaeTcsl peske BCEero, MCCJenoBa-
TeJW PASOILINCHL II0 PAasHBIM YaCTAM Topoja ¥ 3allHChIBAJIU
IIBET BOJIOC KaXXOOT'0 BCTPETHUBIIIEIOCA MM XXHUTEJA. Peaymﬂ'a-
TBHI BTOTO MCCJIEJOBAHUS 3aHECEHbI B TAOJUITY.

IIBet BOJOC IIaTeHbI GJIOHIMHBI GPIOHETHI pBIXKME

KoaunuecTBo Jromei 423 238 222 87

OrnenuTe (C TOYHOCTHIO O COTHIX) BEPOATHOCTH TOTO, YTO BBI-
OpaHHBIN HayTraj *KUTEJb TOpoa:
1) maren; 2) OproHeT; 3) He OsmouaMH; 4) He PBIKUIA.

941. B ycioBuAX IpeabIAyINeli 3agaun olieHuTe (C TOUHOCTHIO 10 CO-
TBHIX) BEPOSITHOCTD TOTO, UTO BRIOPAHHBINA HAyTal KUTEJb TOPOJA:

1) pelKuUii; 2) GJIOHIWH; 3) He IIaTeH; 4) He OpIloHer.
942, Tlpuas B KOMIBIOTEPHBIN KJIy06, Tpoe Apyseill CHAJIM TaM
cBou nuisanbel. Korma oMu yxXommiu, BHE3aIllHO IIOorac CBET, U

KasKbIi B3AJ NMIANY Hayrajn. Kakue u3 caegyOIInX COOBITHH
CcaydYalHbl, HEBO3MOYKHBI, [TOCTOBEPHBI:
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1) Ka'KIbIi B3SAJ CBOIO IIJIAIY;

2) KaKOblii yIleJa B ILIAIE;

3) Bce HameJHW UysKUe IILISILI;

4) n1BOe HaAIeN U UysKHUe ILJISAIbI, a OUH — CBOIO;
5) oguH Hames YyKYIO IJIANY, a JBOe — CBOU?

943. (IIpoexmuas desmenbHOCMb). BO3bMUTE TPOUBBOJIBHBIN TEKCT
Ha YKPaWHCKOM S3BbIKEe, BHIOEPHTE B HEM IOAPAN JIOObIE IATH
CTPOK. BBhIumcinTe OTHOCUTEIHLHYIO YaCTOTY B TUX CTPOKAX Kaik-
IOV U3 OYKB «a» U «I» U CPAaBHUTE ITOJyUYeHHbIe 3HAUCHUS.

944. (IIpoexkmuas OesmeavHocmv). Bo3bMHUTE TPOMBBOJBLHBIH
TEeKCT Ha PYCCKOM fA3BIKe, BbIOepUTe B HeM IOADAM JIOObIe Ie-
CATH CTPOK. BBIUMCINTE OTHOCUTEJIBbHYIO YaCTOTy B 3TUX CTPO-
Kax KaKmoili m3 OYyKB «p» U «(» U CPaBHUTE IIOJyUYEeHHBIE
3HAYEHUH.

945. (Vemuo). Ha ocHoBe 3amau 943, 944 pmaiiTe oTBeT HA BOIIPOC:
moueMy Ha KJaBHAType KOMIIbIOTEPa OYKBEI «a» W «P» PACIIOJIO-
JKeHBI OJIMKe K IIeHTPY, a OYKBBI «i» U «(» — OJIMIKe K Kparo.

946. IIposepuau 1000 meraseii, 13 KOTOPBHIX 5 OKaszajauch OpaKo-
BAHHBIMU.
1) CxoapKo mpuOJIM3UTENILHO OpPaKOBaHHBIX HeTajieil OyxeT B
napruu u3 1800 meraseii?
2) CKOJIBKO HpUOJIM3UTENbLHO AeTajieil ObLJIO B IIApPTHUH, €CJIH
cpeny HUX BBIABUIM 12 GpakOBaHHBIX?

947. Cpenu 200 ompoIleHHBIX KuUTedeil ropoga 198 mmernT Mo-
OMJIBHBIHA TeJie()OH.
1) CKoIbKO TPUOJIUBUTETLHO MOOUJILHLIX TeaedoHOB OymeT
y 500 ompollleHHBIX KUTeJel aToro ropoxga?
2) CKoJbKO TPUOJIUBUTENTHHO KUTEJell ropoja ObLIO Ompolie-
HO, €CJU BJAAeNbIleB MOOUJILHBIX Tele(OHOB Cpelu HUX OKa-
3ayioch 693?

i‘z BbICOKMI YPOBEHb

948. l3BecTHO, YTO OaCKETOOJIUCT cO IITpad)HOro OPOCKa IIomaja-
€T B KOP3UHY C BEePOSITHOCTBIO, 0ojbIneil uem 0,8, HO MeHbIIIelH
yem 0,83. CKOJIBKO IPUOJIM3UTEIBHO INTPadHBLIX OPOCKOB OH
BBIIIOJIHUJI BO BPeMsI TPEHUPOBKM, €CJIM IIpoMaxHyJicsa 4 pasa?

949. N3BeCTHO, UTO CTPEJIOK IIOMaJaeT B MMUIIEHL C BEPOSITHO-
CTbIO, OosbIrieit uem 0,89, HO MeubItieit uem 0,9. CKoIbKO mpu-
OJIM3UTEIHLHO BLICTPEJIOB OH CHEJAJ BO BpeMs TPEHUPOBKH,
ecsi gonycTtu 6 mpomaxos?
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ﬁ YNPOXKHEHUI AAS MOBTOPEHMS
- -~

@ 950. BrinosiHuTe geiicraue:

6a +7 4a + 8
+ .

1 5
)Za—l 1-2a

7
2)32p3n2 . .
) 82p 8 0

'E 951. He BBINOJIHSSA IIOCTPOEHUSI, HANAUTE KOOPAUHATHI TOUEK IIepe-
ceyeHNs rpauKoB ypaBHeHn x2+ y2=16 u x — y = 4. ITocTpoiiTe
rpa@UKN 3TUX YPaBHEHUII U OTMeThTe Ha HUX HalllecHHLIE TOUKM.

952. PemnTe HepaBeHCTBO:
15x + (4x + 1)(3x — 8) > (4x — 5)(4x + b) + 27.
i‘j 953. MsBeCTHO, 4TO X, U X, — KOPHU ypaBHeHus 5x2 + Tx — 9 =0.
He pemas ypaBHeHus, Haiigure x3x, + x3x;.
xt -4

954. IloctpoiiTe rpaduk GyHKIIUU Y = PRy
x p—

A

Matematmka BOKpYyr HAC

955. 1o mapra 2017 roma meiicTBOBasmM cjenyoliume Tapudbl Ha
DJIEKTPOIHEPIUIO IJIsI HACEJCHMUS:

Tapudg (xom. 3a
1 kBt 4, ¢ HIC)

Hacenenuro (B ToMm yucisie, KOTOpoe MPOKUBAET B JKUJIBIX JOMax,
000PYI0BAHHBIX KYXOHHBIMHU 3JIEKTPOILJINTAM)

00BeM MOTPEOIeHUA B MeCI],

— 3a 00beM, norpebsenusiit 7o 100 kBT - u 71,4
2JIEKTPOSHEPIUHU (BKJIIOUATEIHLHO)

— 3a 06BeM, orpedienHbii cBbire 100 go 600 kBT - u 129,0
— 3a 06'beM, mmoTpedseHHbIH cBbiie 600 KBT © u 163,8
2JIEKTPOSHEPI U

CueTunK 5JeKTposHepruu Ha 1 HOAOpA mokaswiBaa 12 615 Ku-
JoBaTT-4acoB, a Ha 1 gekabpa — 12 807 xuiaoBaTT-uacos.
CKOJIBKO HYJKHO 3aIlJIaTUTh 34 SJIEKTPOIHEPTHui0 3a HOAO0PH?
OrBeT nmaiiTe B rPUBHAX.

@ UHTepecHbie 30AQ4KM AAS HEAEHUBbIX ﬁ

956. (3adaua Siinepa). Haiimure umeio, yeTBepras CTENEeHBb KO-
TOPOTO, pasiejeHHas HaA ero IOJOBUHY W YBeJIWYeHHAA Ha
14,25, 6yzmer pasaa 100.
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2 KJIACCHYECKOE OIPE/EJIEHHE
° BEPOATHOCTH

IIpoBoguTE MHOTOKpATHLIE MCHBITAHUA IJIA OIpeNeeHUsA CTa-
TUCTUYECKON BEPOATHOCTU COOBITHSA JOCTATOYHO CJIOXKHO, & WHO-
rga — HeBO3MOXXKHO. OmHAKO BO MHOTMX IPUKJIATHBIX 3aJadax
BEPOATHOCTb MOYKHO OIIDEJIEJIUTh, UCIOJIb3Ys KJIACCULeCKoe onpe-
OdesieHue 8epoOSAMHOCMU.

PaccmoTpum mpumep.

IIpumvep 1. B amuke jexar nBa 1iapa: OeJblii M dYepHbIA. U3
AMMKA HayrajJ BHIHUMAIOT OJUWH ITap.

Paccmorpum cobGbiTHA:

A — BBIHYT OeJIbIil IIIap;

B — BBIHYT YepHBIN I1ap;

C — BBIHYT KpacHBIH II1ap;

D — BBIHYT mIap.

Kax usBecTHO M3 mpeabigyiiero maparpada, coosiTue C — HEBO3-
MOXKHOe, coObITHe D — mocToBepHOE, a coObITuA A 1 B — cirydaifHbIe.

Tak Kax 0eJbIX M YEPHBIX IIAPOB B AIIUKE IIOPOBHY, TO IIaH-
Cbl OBITH BBIHYTBHIM y YEPHOTO Iapa OyAyT TeMu Ke, UTO U Y
G6emoro. Hukakux Apyrux I1apoB B AIWKe HET, IIO3TOMY, €CJIU
WUCTIBITAHNE C BBITACKMBAHMEM IIIapa IIPOBOAUTH MHOTOKPATHO,
KakIbIii pas BO3Bpalllas Ifap B AWK, MOKHO CHeJaTh BBIBOJ,
YTO NIPUOJJU3UTEILHO B IIOJOBHHE CJy4YaeB OyAeT BBIHYT OeJIbIil
1ap 1 eile B MOJIOBUHE CIyYaeB — UePHBIL.

B mammbix ycaoBusax uwmciao 0,5 (II0I0BMHA) — 9TO CTATHUCTUYE-
CKas BEPOATHOCTH CJIYYAWHOTO COOBITUSI «BBIHYTH OEJIBIH IIIap».

9Ty BEPOATHOCTH IIOJYUYUM, €CJIN KOJUUYECTBO OEJIBIX IIIapoB,
TO ecTh 1, pazmesuM Ha KOJMYeCcTBO Bcex 1maposB (1 + 1 = 2).

CohopmynupyeM K.aaccuueckoe onpedeierue 8eposmHuocmu:
ﬂ“ 6EPOAMHOCMb CLYUALH020 cobbimus A paéna ommuouie-

J  HUI KOUuYecmea ciy4uaes, CnocooCmeyouLux noieieHuro
cobvimua A, K Koauwecmey 6cex 603MONHCHBLX CLYHAEE.

B Buzme GopmMyasl 3TO OIpeneeHe MOKHO 3aIUCATh TaK:

Oﬂ; p(A) = %

IIe n — KOJMYECTBO BCE€X BO3MOJKHBIX CJIy4aeB; m — KOJIH-
YEeCTBO CJIy4aeB, CIIOCOOCTBYIOIIUX ITOABJIEHUIO COOBITUA A.
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WHorma BepoATHOCTHL IMIPEACTABJAIOT B IIPOIEHTAaX, TOTraa
pA) =50 %.
Bosspamascs kK npumepy 1, MOKHO JIETKO HaliTH BEPOATHOCTHU

coowviTuit B, C u D: p(B) = % =0,5; p(C) = g =0; p(D) = ; =1.

Taxum o6pasoM, IPUXOAUM K BayKHOMY BLIBOIY:

ﬁs‘ éepoamnocmsv 0docmoéeprozo cobvimus paéna 1, geposam-
4~ HOCmMb He603MO0¥HHO020 cobbimus paéna 0; éepoamHocmb
CcAy1alinozo cobvimus pasna nwbomy wucay om 0 do 1.

Beposaraoctu cobniTuii A 1 B B JAHHOM MCILITAHUN OJMHA-
KOBBI, moToMy 4TO p(A) = p(B) = 0,5. Takue coGBITUS HA3HLIBAIOT
PABHOBEPOAMHBILMU.

ﬁ‘ Paenoeepo;zmnbw coovimusn — COﬁLITI/IH, BEepPOATHOCTH KO-
15) TOPBIX OMHAKOBA B TaHHOM HCIIBITAHUMU.

PaccmoTrpum erre mpuMepsl.

ITpumep 2. 3 30 yueHnKoB KJyacca 12 umeroT 1o ajaredpe OIeHKH!
BBICOKOTO YpOBHSI. KaKoBa BEPOATHOCTBH TOTO, UTO HAYTaJ BHIOPAHHBIN

Y‘-Ia]l[HfICH ITOro KJjacca mMeeT I10 a.nre6pe OII€EHKY BBICOKOI'O ypOBHH?

Pemenue. Umeem: n =30, m =12, pzm—£=0,4.

n 30
Orser. 0,4.

IIpumep 3. OgHOBpEeMEHHO OPOCHJIM OBa HUIPAJLHBIX KYyOMKA.
KaxoBa BepoATHOCTL TOr'0, YTO CyMMAa BBIIABIINX OYKOB:

1) paBHa 6; 2) mewnblire 5?

Pemenue. CocraBum TabIUIly CYMMBI OUKOB, KOTOPBIE MOL'YT
BBIIIACTH Ha ABYX UTPAJbHBIX KYOMKax, OPOIEHHBIX OJHOBPEMEH-
HO. n = 36 — KOJIMYECTBO BCEX BO3MOKHBIX COOBLITHIA.

I 1 2 3 4 6
1 | 2 | 38| 4| 5 | 6 |7
2 [ 8 | 4 | 5 | 6 | 7 | 8
3 | 4 | 5 | 6 | 7| 809
4 | 5 | 6 | 7] 8 ] 9|10
5 | 6 | 7| 8 | 9 |10 11
6 7| 8 | 9 | 10| 11 | 12

1) Umeem 5 cayuaeB, Korga cyMMa OYKOB Ha 000MX KyOHMKax

m 5
paBHa 6, mosTOMYy M =5 U p = — = —.
n 36
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2) Umeem 6 cayuaeB, KoTJa CyMMa OYKOB Ha 000X KyOMKax

menbIrre yueM 5. I[lostomy m =6 u p = m_ 6 = l
n 36 6

OrBerT. 1) i; 2) 1
36 6

IIpumep 4. B xkopobke jexxkar miapel: 20 4epHBIX, 25 3eJIeHbIX,
a ocranbHble — Oeablie. CKOJIBKO OeJIbIX ITapoOB B KOPOOKe, ecyn
BEPOATHOCTD BBITAIIIUTDL OEJILIN IIap:

1
1) paBHa i; 2) MeHbIIle yeM g?
Pemenue. Ilycth B KOpoOKe x GesbIx 1rapoB. Torma:
m=xun=20+ 25+ x=45+ x.

CiemoBaTeIbHO, BEPOSATHOCTH BBITAIIIUTH O€JIBIN IIap paBHA
x

45 + x

1) ITo ycioBuio _* 1, Torma 4x = 45 + x; To ecth x = 15.
45 + x 4

x 1
2) ITo ycnoBuio T < —. YTo0OBI pemuTs HEPABEHCTBO, YMHO-
+ x

JKuM o0e ero 4acTu Ha IOJIOKUTEeIbHOe umncyao 5(45 + x), moayumnm:
bx <45 + x, orkyma x < 11,25.

CiaemoBaTeIbHO, €CJIH BEPOATHOCTH BBITAINUTH O€JBIN ITap

MeHbIIle, YeM %, TO B KOpoOKe He OoJjiee 11 GenbIxX IIIapoB.
OTrBerT. 1) 15; 2) mHe 6oyee 11.

IIpumep 5. Brmamenern moOuabHOro TejedoHa 3a0BLT IBE IIO-
ciaenuue 1udpsl cBoero PIN-Koma, HO IOMHUT, YTO OHU pas3HLIE.
Haiitu BepoATHOCTH TOTO, UTO OH Pas30JOKHpPyeT TejaedoH C Iep-
BOU IOOBITKH.

Pemenwue. IByma mocaeguummu mudppavu PIN-koma moryt

OBITH caenyloinue Kombuuaruu: 00, 01, 02, 03, ... , 97, 98, 99.
Bcero ux 100. Ho cpemm Hux ects 10 xomOumHanuii, ¢ ogmHa-
kKoBeIMEu Iuppamu: 00, 11, 22, ... , 88, 99. Tax Kak BIameJerr

Tesed)OHA IOMHUT, UTO IM(PPHI pasHble, TO OH OyJeT BLIOMpPATh 13
90 komoOuuamuit (100 — 10 = 90). CiaegoBarensHo, n = 90. Umem
BE€POSATHOCTL TOI'0, UTO BJajejell IIOJYUYUT JOCTYI K TeaedoHy C
1

. m
TIePBOi TOMBITKYU, a 3Hauut, m = 1. Torga p = — = 90"
n

OrBer. i
90
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/ 2 1. Kak HaiiTu BepOATHOCTH CIydaiiHOro coObITUA A?

£/ 2. KakoBa BepOATHOCTh AOCTOBEPHOTo cobbliTuA? Hepos-
MOXXHOT'O COOBITUS?
3. B Kakmx 1mpemesgax MOKET WH3MEHATHCA BEPOSITHOCTD
CIYYAHOTO COOBITHSA?
4. Kakue coObITHMA HaA3BIBAIOT DPABHOBEPOATHBIMU B dAH-
HOM HCIIBITAHUM?

iﬁ HaYaAbHbIM YPOBEHb 1

957. IlpuBenure npuMep: 1) paBHOBEPOATHBIX COOBITHI;
2) coObITHUI, KOTOPBIE HE PABHOBEPOSTHLI B JAHHOM HCIILITAHWUN.

B Creanuit yposetis |

958. KaxoBsa BepOsSTHOCTL TOr'O, UTO:

1) caexytomum guem mociae 30 mapra Oyzer 1 ampeis;
2) caenyooIuM THEM IOCJe MOHEeIeJbHUKA OyAeT BTOPHUK?

959. KaxoBa BepOsITHOCTL TOTO, UTO:

1) caexgytomium guem mocie 30 ampessa Oyzer 1 mas;
2) caenyoIMUM SHEM MOCJe Cpeabl OyaeT BTOPHUK?

960. Ha Bompoc BUKTOPUHBI moayumuau 60 mpaBUIbHBIX OTBETOB,
B TOM uwmcJje u TBOHU. Ilyifg ompenesieHUs €IUHCTBEHHOTO Mo0e-
OUTEJsT Hayraj BBITATUBAIOT KapTouKy ¢ (amuameii. Kakosa
BEPOATHOCTh TOT'O, UTO IIPU3 MOJYUHUIIh UMEHHO ThI?

961. s 30 »K3aMeHAIIMOHHBIX OWJIETOB YYEHUK HE BBIYUUJ
TOJIbKO oAmH. KakoBa BepOSTHOCTH TOT'O, YTO MMEHHO 3TOT
OuJieT OH BHITSAHET Ha dK3ameHe?

962. B amuke 25 Geawbix 1mapoB u 15 uepabix. KakoBa BeposT-
HOCTH BBITAIIIUTH HAyTramg U3 AITNKAa:

1) Gesblit 1mIAD; 2) uepHBIH 1Iap?
963. B kiaacce 18 momoreit u 12 meByilieK. YuuTeab Hayran BbI-

3bIBAET K [JOCKEe OJHOro yueHHKa. KaKoBa BEePOATHOCTH TOTO,
YTO 3TO OyIeT:

1) romora; 2) nesymika?

964. fBiasAOTCA U PABHOBEPOATHBIMU COOBLITHSA:

1) A, — u3 20 xaprouex ¢ uuciaamu ot 1 g0 20 OyjeT BEITAHYTA
KapTouKa ¢ ymcjaom 1;

A, — u3 20 xaprouex c umciaamu oT 1 mo 20 OyzeT BBHITAHYTA
Kaprouka ¢ uuciaom 20;
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2) B, — u3 KopoOKHU c 3 OelbIMU U 7 UePHBIMHU IIapaMu Oyjer
BBIHYT OeJIbIii I11ap;

B, — u3 KopoOKu ¢ 3 OebIMU U 7 YePHBIMU IIapamMu OyJeT BbI-
HYT YEePHBIN II1ap;

3) C, — npu Opocanum KyOMKa BEIN4AET IIPOCTOE UUCJIO;

C, — npu 6pocaHnu KyOuKa BBINaJeT COCTABHOE ULCJIO;

4) D, — u3 KopoOKu, I'fie IOJOBHHA KapaHjalleli — KpacHEIe, a
MOJIOBUHA — CHHHUE, OyJeT BBIHYT KPaCHBIN KapaHIalll;

D, — u3 KopoOKu, I'fie IOJIOBUHA KapaHjallell — KpacHble, a
MOJIOBUHA — CHHUE, OyJeT BBIHYT CUHUIN KapaHaari?

965. MssecTtHO, uTo B naptuu u3 1000 meraseii 2 — OpaxoBaHHEBIE.
KakoBa BepOATHOCTH TOTO, UTO B3ATas HAYTajd AeTallb:
1) 6pakoBaHHAA;
2) KauecTBeHHAA?

966. B marasuHe BBIICHUJIOCH, uTO B naptuu us3 400 cmapTdoHoB
2 — OpaxkoBauHble. KaKoBa BEpOATHOCTh TOI'0, UTO HayTak BbI-
OpaHHLII 13 9TOM MapPTUU CMaPT(OH:

1) OpaxoBaHHBIIL;
2) KauecTBeHHBII?

967. B Kop3uHe 5 KpacHBIX, 3 3€JIEHBIX U 2 »KeJThIX s160Ka. Ha-
yranm 6epyT ommo si6;0K0. KakoBa BepOATHOCTH TOTO, UTO OHO
OKaJKeTCs:

1) KxpacHBIM; 2) 3eJIeHBIM;
3) KpacHBLIM MJIU KeJITHIM; 4) He KpacHBIM?

968. B xopobke 6 KpacHBIX, 3 3eJeHbIX U 1 cuHuii Kapaugaii. 13
KOpPOOKM Hayraj BHITACKHBAIOT OAMH KapaHzmaii. KakoBa Bepo-
SAATHOCTH TOTO, YTO 3TOT KapaHIAIII:

1) 3esIeHbI; 2) KpacHBbI;
3) 3eJIeHBIN WU CUHUI; 4) He 3eJIeHBIN?

iE AOCTATOYHBIV YPOBEHb B |

969. (3adaua IO Anambepa.) KakoBa BepOSTHOCTHL TOr'0, UTO IPHU
IBYX GpOCKax MOHeTa XOTsA Obl pas ymageT aBepcoM BBepX?

970. Uz marypanbHbix umces oT 1 mo 30 yuamiuiicsa Hayrami BbI-
6oupaeT onmo. KakoBa BEpPOATHOCTH TOT0, YTO 3TO UHCJIO OymeT
meauTeseM uncaa 30?7

971. KakoBa BeposSTHOCTh TOT0, UTO Hayraj BbIOpAHHOE HATY-
panbHoe uwmceao or 1 go 15 Oygmer gesaurenem uumcaa 15 mam
MIPOCTBIM YUCJIOM?
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972. lmeeM HOBBINI OTPHIBHOM KajeHAaph HEBHCOKOCHOI'O I'ojfa.
OTpniBaeM B HEM Hayraj OAWH JUCTOK. HaiimuTe BepOATHOCTH
TOTO, UTO:

1) Ha aucTKe uucio 1;
2) Ha JucTKe yucygo 31;
3) umcJio Ha JIUCTKE AEJUTCA Ha 5.

973. meeM HOBBIM OTPBLIBHOM KaJleHAAph BUCOKOCHOTO roza. Or-
peiBaeM B HeM HAayTajl OAWH JHCTOK. HaiimuTe BepOATHOCTH
TOTO, UTO:

1) Ha JUCTKe YHUCJIO 2;
2) Ha jgucTtKe uncygo 30;
3) umciio Ha JuCTKe KpaTHo uucay 10.

974. OgHoBpeMeHHO OpocuJIM OBa UIPaJbHBIX KyOmkKa. KakoBa
BEPOATHOCTH TOTO, UTO HA KyOMKaX:
1) BRImaZEeT OAMHAKOBOE UMCJIO OYKOB;
2) cymma oukoB Oyzaet paBHa 10;
3) cyMMa OYKOB He IIPEBBICUT Ymca 3;
4) cymMMa OYKOB Oy/eT YeTHBIM YKCJIOM.

975. OpHOBpPeMeHHO OpOoCHJIM OBAa WIPAJbHBIX KyOumka. Haiigure
BEPOSTHOCTH TOT'O, UTO:
1) Ha KyOuKax BBIIAJEeT PasHOe YHUCJIO0 OUKOB;
2) cyMMa OYKOB Ha KyOuMKax Oyger paBHa 7;
3) cyMMa OUYKOB Ha KyOuKax Oymer He MeHbIe ueM 11;
4) cyMMa OYKOB Ha KyOMKax OyJeT HeUeTHBIM YKCJIOM.

976. CocraBbTe TAOJHUIlY IIPOM3BEAEHUS OUKOB, KOTOPELIE BBIMALYT
Ha OBYX WMIPAJbHBIX KyOMKaxX IIPU UX OJHOBPEMEHHOM OpOCKe,
aHAJIOTUYHYIO TabJmIie cyMMbl 0UKOB (cMm. IIpumep 3 sToro mapa-
rpaga). Haiigure BepoOATHOCTH TOTO, YTO IIPOU3BEAEHNE OUKOB:

1) 6yzer paBHO 12; 2) 6ymer paBHo 11;
3) OymeT MeHbIIe 5; 4) oyzer 6oabIie 26;

977. B KopoOke JexkuT 12 cHMHMX KapaHZalleil M HECKOJIbKO
KpacHbIX. CKOJNBKO KPACHBIX KapaHalleil B KOPOOKe, ecau
BEPOSITHOCTH BBITAIIUTDL U3 Hee HAyraj:

1) cunuii kapaugam pasua 0,75;
. 2
2) KpacHBI KapaHJalll paBHA g;
3) cunuit Kapaugami 6oabire yem 0,5;
. 2
4) KpacHBIII KapaHIaIlll MeHbIIIe YeM 5?

978. B xopoOke 6 6eJIbIX M HECKOJIbKO YepHBIX IIapoB. CKOJIBKO yep-
HBIX IIIAPOB B KOPOOKE, €CJI BEPOSTHOCTh BLIHYTh M3 Hee Hayras:
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1) Geswiit map pasua 0,6; 2) uepHbI# map pasBHa 0,25;
3) Geussrii map meHbIine uem 0,5;

1
4) yepHBIHN mIap GOJILIIIE UeM Z?

E BbiICOKMIM YPOBEHb

979. B KopoOKe 3 uepHBIE PYUKM, HECKOJbKO 3€JIEHBIX U HECKOJb-
KO KpacHbIX. CKOJBKO 3€JIEHLIX PYYeK B KOPOOKe M CKOJIBKO
KpPacCHbBIX, €CJIM BEePOSTHOCTL BBIHYTH HAyral 3€JeHYI0 PYUKY
pasua 0,2, a kpacuyio — 0,57

980. B amiuke 8 6eJbIX IIJIATKOB, HECKOJHKO KPACHBIX U HECKOJIb-
KO B KJeTKY. CKOJIbKO B SAIMKE KPACHBIX ILJIATKOB M CKOJBKO
B KJETKY, €CJI BEPOSATHOCTh BHITAIIIUTDL HAayTaa KPacHbIH Iia-
ToK pasua 0,5, a B Kietrky — 0,1?

981. IOpa, HampaBasAsichk B rocTu K AHe, KynuJj Oyxer us 5 Oe-
JBIX U HECKOJBKHX KpacHBIX po3. CKOJBKO KPAcHBIX PO3 B
OyKeTe, ec/ii BepPOSATHOCTD B3sTh M3 HEro HayrajJ KPacHyio po3y
6oubitie uem 0,5, Ho mensbie uem 0,6, mpu sTOM I[BETOB B Oy-
KeTe He4eTHOe KOJIMUYECTBO?

982. B mucke yne:xkut 10 BapeHUKOB ¢ KapTodeseM 1 HeCKOJIbKO —
¢ mAcoM. CKOJIBKO BapPEHMKOB C MSJCOM B MHCKE, €CJIH BEepOsT-
HOCTB TOI'0, UTO OJMH B3ATBLII HayrajJ BapeHUK OyAeT ¢ MsJCOM,
6osbiie uem 0,2, HO MeHbIe uem 0,57

983. KakoBa BepoOSATHOCTH TOT'O, UTO BBLIOpaHHOE HAayrajg IBY-
3HAYHOe YMCJIO AeauTca Ha 37

984. Kaprouku ¢ Homepamu 1, 2, 3, 4 BeLnoxkuau B pan. Kakosa
BE€POSTHOCTL TOrO, UTO KAPTOUKHK C UETHBIMM HOMEpPaMU OKa-
JKYTCA psagoM?

985. BpocaioT Tpu MoHeThl. KakoBa BepOATHOCTL TOr0, UTO:

1) aBepcoB BuIIIaAeT 0OJILINIE, YeM PEBEPCOB;
2) BBITIQJIET ABa peBepca;

3) Bce MOHETHI YIaAyT OAUHAKOBOII CTOPOHOI;
4) aBepCcoOB BBITIAJET He 0ojiee OTHOTO?

ﬁe YNPOXHEHUA AAS MOBTOPEHMS
o -

14p2ns

902 — 6a + 1
2p8n10 :

2
) 9a2 -1

E 986. Coxparure npodn: 1)
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987. Pemnre ypaBHeHue: 1) 6x2 + 18x = 0; 2) 5x2 — 20 = 0.

iE 988. Ilocrpoiite rpaduk GyHKIMU y = —4x + x2. Vcnoabsysa
rpadpur QyHKIINM, HaiguTe: 1) o0JjiacTh 3HAUEHUI (DYHKIIHH;

2) IpOMeKyTOK BO3pacTaHUs (PYyHKIIUU.

—
lJ 989. [oxakure, 4TO 3HAUEHNE BhIpaKeHuA IIpu a < —H

a-20 a a-8
(a - 5)2 '(a2—25_a2 —10a+25j
IIOJIOXKUTEJIBHO.
Yy _x_1

990. Pemmure cucreMy ypaBHeHmit: {2X Y 2
y2 — bxy + 2x2 = 32.

\% Martematmka BOKPYr HAC
=

991. Ha rpaduke mokazaHa 3aBUCUMOCTh KPYTAIIEr0 MOMEHTA
IBUTATEJsI OT KOJHUUYECTBa ero obopoToB B MUHYTY (puc. 82).
Ha ocu a6eruce oT/IOMKEHO KOJINYECTBO 000POTOB B MUHYTY, Ha
ocu opAuHAT — KpyTrAmuii momeuT B H * M. CKopocTs aBTOMO-
ouna (B KM/4) HIpUOJMIKEHHO BbIUHCIAETCA mO dopMyJe
v = 0,036n, roe n — KOJUYECTBO OOOPOTOB ABUTATEJS B MUHY-
Ty. C KaKoll HaMMeHbIIIell CKOPOCThIO JOJIMKEH JBUTATLCS aBTO-
MOOUJIb, UTOOBI KPYTAIIMA MOMEHT OBLI He MeEeHbLIIe YeM

120 H - m? OTBeT mpeAcTaBbTe B KMJIOMETPax B Uac.
H-mA
140

120
100
80
60
40
20

0 1000 2000 3000 4000 5000 6000 06/;’[I/IH
Puc. 82

@ UHTepecHbie 30AQ4KM AAS HEAEHMBbIX ﬁ

992. I3BecTHO, UTO ypaBHeHHUe ax2 + bx + ¢ = 0 He UMeeT KopHel
u a+b+c<0. MoxHo JU OIIpefeuTh 3HaK uncyaa c¢? B ciay-
yae I0JIOKUTEJIbHOT0 OTBETa, VKAMKUTe 3HAK YMCJIa C.
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2 HAYAJBHBIE CBEJEHHS O CTATUCTHKE.
* CTATHCTHYECKHUE TAHHBIE. CHOCOBBI
IIPEJICTABJIEHHS] TAHHBIX U BX OBPABOTKH

B mpaxTuueckoil AeATEeIbHOCTH YACTO IPUXOAUTCSA COOMPATH,
o0pabaTeIiBaTh M aHAJIM3UPOBATL PasHOOOpasHble NAHHbIE, CBS-
3aHHBIE C JBJEHUSMH, IIPOIECCAMU W COOBITHSAMEN MACCOBOTO Xa-
pakTepa. 9T JaHHBIEe Ha3LIBAIOT cmamucmuieckumu. OTBeThl Ha
BOIIPOCHI, CBSBAHHBIE CO CTATHCTHYECKUMU JaHHBIMHP, IIOMOI'aeT
HAWTH Mamemamuieckas cmamucmuKa.

ﬂ\‘ Mamemamuieckaas cmamucmura — pa3ges MaTeMaTH-

© KM, U3yYaIIUN MaTeMaTHYeCKHe MeTOdbl CUCTeMaTu3a-
muu, 06p360Tl€H 1 MCIIOJb30BAaHUA CTATUCTHYECKUX JTaH-
HBIX MJIA HAYYHBIX U NMPAKTU4YECKHUX BBIBOIOB.

Cl0BO «CTATHUCTUKA» IIPOUCXOLUT OT JIATUHCKOI'O Status, 4To
IIepeBOAUTCA KaK «IIOJIOKEeHHEe», «COCTOAHUE».

IIpumep 1. Ha rocymapcTBeHHO# HTOrOBOM aTTecTalMU IO Ma-
TemaTuke 50 IeBATMKJIACCHUKOB IOJIYUYUIU CIeAyIoliye 0ajibl:
5 10 4 7 8 9 6 4 11 6
9 2 11 5 6 7 5 8 6 10
8 7 3 10 8 12 9 6 11 7
11 5 6 4 7 5 3 9 5 10
4 6 7 9 8 4 7 5 7 6

Cucmemamusupyem 3STU JaHHBIE COOTBETCTBEHHO YPOBHAM
yueOHBIX JOCTHKEHWU B BUIe TabOJUIbI: HAYaAJbHBIN ypPOBEHb
(1-3 6auna), cpemuuii yposeHb (4—6 06aJLIOB), JOCTATOUHBIA ypO-
BeHb (7—9 6aynoB), BeicOKUil ypoBeHb (10—12 6annoB). B mepBoIit
cToJibell BIIUIIIEM HAa3BAaHUA YPOBHEM yueOHBIX MOCTHKeHWM. [[asa
KaKJol OIleHKMW OyJeM [dejaTh OTMETKY UYepPTOUYKOM BO BTODPOM
cToJIOIle, B COOTBETCTBYIOIEll YPOBHIO OIlEHKU CTPOKe. B Tpertuii
cToJibel] BOHIIIEM CyMMapHOe KOJIMYECTBO YUYEHUKOB, IMOJIyUHB-
IINX OIIEHKY COOTBETCTBYIOIIIETO YPOBHS:

Yposenn yqeﬁlulmx IToacueT KoIuYecTBA Cymma
JMOCTHKeHMit YUYEeHUKOB
HauanbHbIiH [1] 3
CpenHuit LU U L 20
IlocTaTOUHBIH L L) L (T 18
Bricokuii LLLS T 9
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ITocyie 06pabGOTKM Pe3yabTATHI CTATHUCTUUYECKUX HCCJIeTOBAHUMI
IPeACTaBJAAIOT B 0ojiee HATJISAAHOM M CYKATOM BHIE, HaIIpUMep
B Bujfe TabJuIl, rpaduKoB, AUATPAMM .

IIpumep 2. IIpeacraBuM pesyabTaThl CTATUCTUUECKOTO HCCJE-
mosauus us IIpumepa 1 HECKOIBKMMU CIIOCOOAMIU.
1) B Bune mabauuybt.

YpoBeHb YUEeOHBIX TOCTHIKEHUIH KoaunuecTBOo yuammxcsa
HavanbHbI# 3
Cpenuauii 20
HocraTouHbIi 18
Bricokuii 9
7 ) 0%
Yposens yueoHbIx | Hauamb- CpenHuit Hocra- Brico-
TOCTHUKECHNI HBIT b TOUHBIN KU
KoanuectBo
3 20 18 9
yJanuxcst

2) B Bume cmoabuamoii duazpammvl, KOTOPYIO B CTATUCTUKE
Has3bIBAIOT zucmozpammoil (puc. 83).

B

KoJsimuecTBO 3 ann_u/Ixcs[
B0 ONDE DD N

CpeaHu [ocTaTouHbIN bICOKM

YpoBHU yUuEOHBIX MTOCTUKEHUMN

Puc. 83

* CrosfuaTele W KPYroBBEIe JUATPAMMBI CTPOMIN B 6 Kiacce.
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3) B Buge xpyzoseoii duazpammu. Ha pucynre 84 mpencrasie-
Ha Kpyrosas JuarpaMMma pacIpenesieHUusA KOJHMYECTBa YUaI[UXCS
COOTBETCTBEHHO YPOBHAM YUEOHBIX HOCTUKeHUH (B % ).

Cpenuuii
YDPOBEHb

Hauvanpubiii
YPOBEHb

JocTaTouHBIH
YDPOBEHb

Bricokmuii
YPOBEHbD

Puc. 84

PesynbTaThl CcTaTHCTUUYECKMX MCCJIENOBAHUII IIPEICTABJISAIOT B
BUJe rpaduKa B TeX CJIydasax, KOrjla CTaTUCTUYEeCKUe JaHHBbIE OTO-
OpaskaloT M3MEHEeHUsI HeKOTOPOil BeJIMUYMHLI B TeUEeHUE OIIpeaesIeH-
HOTO IPOMEXKYTKAa BpeMeHU (HeCKOJbKUX JHE, MeCAIEeB, JIET).

IIpuvep 3. B Tabauily BHeceHbI AAHHBIE O UHCTOU IIPUOBLIIN
MaJoro mpeAnpuATHsa (B THIC. TPH) 3a KaKIbIA M3 MHOCJIETHUX
BOCHMU JIET.

T'ox 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

IIpu6sLIb,
THIC. TPH

25,3 | 29,6 | 40,1 | 45,3 | 50,1 | 62,3 | 74,5 | 82,1

IlpeacraBuM »TH cTaTUCTUUECKUE MAaHHbIe B BUle z2paura

(puc. 85).

TBIC. A
I'pH
82,1
80+

70+
60+
501
401
30+
201
10+

>
>

2009 2010 2011 2012 2013 2014 2015 2016 | rox

Puc. 85
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IIpencraBiATs, pe3yJsbTaThl CTATUCTUYECKUX HCCJIELOBAHUN B
BUAEe TAOJUIl, AUAarpaMm, IpadUKOB MOKHO C IOMOIIBIO CHEIH-
aJbHBIX IPOTPAMMHBIX CPeACcTB, Hanmpumep Microsoft Excel niau
aHAJIOTUYHBIX IIPOrPAMM, C KOTOPLIMU BBI ViK€ HAYUYHJINCHL pabdo-
TaTh HA YPOKax MHPOPMATUKH.

%\ CpedHum 3HavUeHUeM cmamucmuieckux u3mepeHuli Ha3bl-
4~ Baror cpenHee apudMeTHYECKOe CTATHCTHIECKUX JAHHBIX.

Hamomuum, uTo6bI HANTH cpegHee apu(pMeTHUecKoe HeCKOIbKIX
ynces, HY)XHO UX CYMMY Pa3fejuTh Ha UX KOJUYECTBO.

IIpumep 4. KaxoBo cpefHee 3HaUeHVE YUCTON MPUOBLIN MaJIO-
o OIPeANIPUuATHA 32 BOCEeMb MOCJeIHUX JieT (cM. mpumep 3).

Pemenue.

25,3 + 29,6 + 40,1 + 45,3 + 50,1 + 62,3 + 74,5 + 82,1

8
= 51,1625 (TBIC. I'pH)

_409,3

OrBerT. 51,1625 TBHIC. T'PH.

B mpuBemeHHBIX BBIIIe IPUMEPAX MBI PACCMOTPEJM BOIIPOC
CHCTEeMATU3aIlNN HeOOJILIIION0 KOJINUYECTBA CTATUCTHUYECKUX TaH-
HBIX. A KaK MOXHO HCCJIEJOBATH U CUCTEMATU3UPOBATL SABJICHUA
MacCOBOTO XapaKTepa, 0OXBATHIBAIOIINE TEICAYN U 0oJIee Ucciemye-
MBIX O00'BEKTOB?

ITpumep 5. C IeHTpPaJbLHOM ILIOMIAAM HEOGOJBIIIOTO T'OPOAKa OT-
mpaBisaioTesa deTwIipe aBToOyca Ne 1, Ne 2, Ne 3 m Ne 4. MecrHasa
BJIACTh XOUeT BBIACHUTH, HA KAKOM M3 MAapIIPYTOB JOKHO OBITh
GoJIbIlle aBTOOYCOB, a Ha KaKOM — MeHbIIe. Pelrtenne aToii mpo6aeMbl
CBSI3aHO C OIpeNeIeHHBIMU 3aKOHOMEPHOCTSIMU U O0BeKTUBHBIMU yC-
JIOBUSIMU KU3HU JKHUTeJel ropogka. KoHeuHo, oTBeT MOXKHO HAWTH,
OIIPOCUB BCEX JKUTEJEll Topoia, HO 9TO CJIUIIKOM JOJTO U JOPOTOo.

Ha mpakTtuke ke genaioT 6v.00pKY, TO €CTh ONPAIIUBAIOT W3-
0MpaTesbHO HECKOJbKO JEeCATKOB MU COTEH UeJOBEK, IOCJe Uero
CUCTEMATU3UPYIOT JaHHBIE B Bume Ta0Oauibl. IlycTh, Hampumep,
6p10 omporrerHo 200 xuTesieil ropoja, IIOJb3YIOIUXCSI aBTOOY-
camm Ne 1, Ne 2, Ne 3 u Ne 4. iKuTesb, MOJIb3YIOMINIICAd HECKOIb-
KMMHU MapIIpyTaMu, OOJKeH ObLI HasBaThb MapIIpyT, KOTOPBHIM
moJib3yeTcsa darie Bcero. IlomyueHHBIE CTATHUCTHUYECKUE TaHHBIE
CHCTEeMATHU3UPOBAJIM B BUAE TAOJIUIIBI:

MapmpyT Nel| N2 | N3 | Ne4

KoanuecTBo mojib30BaTejieii MapuIpyTa 48 56 36 60
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ITonyuenHnyio Tabauily Ha3BIBAIOT YACMOMHOIL, a YUCJIa BO BTO-
poii ee CTpoOKe — uacmomamu. OTU UYWCIa TIOKA3bIBAIOT, KaK da-
CTO BCTpEUaeTCs B BEIOOPKE TO WU MHOe 3HaueHne. CymMMy 4acTOT
BCeX 3HAUYEHUU BBHIOOPKY HA3BIBAIOT 008eMOM Gblbopku. B Haiem
npuMepe 00eMOM BBIOOPKU sBJsgeTcsa uncao 200, To ecTh Koymue-
CTBO OIIPOIIEHHBIX KuTeJeii, Benb 48 + 56 + 36 + 60 = 200.

OmHuocumenbHOll wacmomoil 3HAYEeHUA 6bl00PKU Ha3BIBAIOT
3alcaHHOe B TIPOIEHTAX OTHOIIEHWE ero YacTOThl K 00beMy
BeIOOpKU. Hampumep, oTHocuTenbHas yacrora Mapiupyra Ne 1

paBHa 48 <100 % =24 %.
200

Ecuu, manpumep, ropoj moisken pacupeneantb 50 aBTo0ycos
mesxxkay maprpyramMum Ne 1, Ne 2, Ne 3 mw Ne 4, To Ha MapHIpyT
Ne 1 mesmecoobpasuo BeIAenuTh 12 aBTobycos: 50 x 0,24 = 12, To
ectb 24 % ot 50. IIpeacTaBuM OKOHUATEJIbHBIE PE3yJIbTATHI KC-
cJIeIOBAHUSA B BUOe TaOJIUIIBI:

MapupyT Ne 1 Ne 2 Ne 3 Ne 4
YacToTa 48 56 36 60
OTHOCHUTEJIbHAA YAaCTOTa 24 % | 28 % | 18 % | 30 %

KoanuecTtBo aBTO0YCOB, KOTOPOE

12 14 9 15
1es1ecoo0pa3Ho BBIIEINTh

N\

4 ? 1. Kakwe nanHble Ha3bIBAIOT CTATUCTHUYECKUMU?

¢/ 2. Yro usyuaeT MaTeMaTHUUECKas CTATHUCTUKA?
3. Kak mpeacTaBiAOT pe3yJbTaThbl CTATUCTUYECKHUX KCCJIe-
JTOBaHUI?
4. YTo B CTATUCTHUKE HA3LIBAIOT I'MCTOrPaMMOi?
5. Uro Ha3BIBAIOT CPEIHUM B3HAUEHHEM CTATHUCTUUYECKUX
u3MepeHun?
6. Uro maspiBaloT 00beMOM BBIOOPKM? YacToToil BBIOOP-
Ku? OTHOCUTEJNIbLHOH YaCTOTOUN BLIOOPKM?

O

iﬁ Ha4YaQAbHbIM YPOBEHb

993. Bo BpeMs e:KerogHOTO MeIOCMOTpa M3MepUau (B CM) pPOCT
IEeCATH CTYAEHTOK W IIOJYUYMUJHN CIEIYIOIre qaHHbIe:
169; 173; 167; 169; 172; 170; 171; 175; 164; 173.
Haiigute cpegHee 3HaueHMe 9TUX U3MEPEHUMH.

994. Usmepuau (B M) POCT JIECATH AeBATUKJIACCHUKOB, KOTOPBIE
yJyacTBOBaJlIM B KOHKypce «My»KecTBO KJacca», W IOJYyUUIU
cjeyolue TaHHbIe:

1,67;1,72; 1,68; 1,70; 1,73; 1,80; 1,68; 1,81; 1,78; 1,67.
Haiinure cpenHee 3HaUeHMe 3TUX M3MEPEHMI.
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@ CpeaH1i ypoBeHb B

995. B Tabuauile mpencTaBJIeHBI CTATHUCTHUYECKME JaHHBLIE II0 KO-
JIMYECTBY MejaJieil, 3aBOEBAHHBIX YKPAMHCKUMU CIIOPTCMEHA-
My Ha JetHux Onumnuiickux murpax. IlocTpoiiTe rucrorpaMmy
KOJIMYEeCTBa 30JIOTBIX MeJajieil, 3aBOEBAHHBIX YKPAMHCKUMU

CIIOPTCMEHaMMH.

e | 3070me | e | e’ | Beero
1996 9 2 12 23
2000 3 10 10 23
2004 9 5 9 23
2008 7 5 15 27
2012 6 5 19
2016 2 5 11

996. B Tabiuniie mpejcTaBJIeHbl CTATUCTUYECKYE JaHHbBIE 110 KOJIM-
YyecTBy MepaJjieil, 3aBOEBAaHHBIX YKPAMHCKUMHU IMKOJbHUKAMU
Ha MeXIYHAPOJAHBIX MaTeMATHUYECKUX OJUMIMNAJaxX 3a IOCJe]-
Hue derbIpe roga. IlocTpoiiTe rucrorpaMmy oOOIIero KoJIdye-
cTBa MenaJjieil, 3aBOEBAHHBIX YKPAWHCKUMMU INMKOJbHUKAMU Ha
MeKIYHApPOIHBIX MaTeMaTHYeCKUX OJUMIINAIaX.

Tox Bomoree | CCPEOPT- Bponszo- Bcero
HbIC BbI€
2013 1 3 1 5
2014 2 3 1 6
2015 2 3 1 6
2016 0 2 4 6

997. B Tabuauile mpencTaBJEHbI CTATHUCTUUYECKIE NaHHBIE IO Me-
cTaM, KOTOpble 3aHmMajaa G(GyTOoJabHAass KoMmaHZa «JlHemp»
B JeCATH TOCJEeAHUX UYeMIIMOHATaX YKpawmHbl 10 QyTboJTy.
ITo maHHBIM TAOJHUIILI IIOCTPOITE TPaPUK.

Tox 2007 {2008 |2009|2010|2011|2012(2013|2014|2015|2016
Mecto 4 3 6 4 4 4 4 2 3 3
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iE AOCTATOYHbIM YPOBEHb B

998. Ncnoabsys gaHmble TaOIUIBI K 3amaue 995, mocTpoiiTe Kpy-
rOByIO JuMarpamMMy pacipegeieHus B30JI0THIX, CepPeOpPAHBIX U
OPOH30BBIX MegaJjiel Ha JeTHux Onumnuiickux urpax 2008 roga.

999. Ucnonbsysa maHHBIe TabauIbl K 3amade 996, mocTpoiiTe Kpy-
TOBYIO JuMarpaMMy pacupemeieHus B30JI0ThIX, CepPeOpAHBIX U
OpOH30BBIX Menmajeii Ha MeXIyHapomHOII MaTeMaTHUYecKOou
oaumuuaze 2015 roxa.

iz BbICOKMIM YPOBEHb

1000. (IIpoexkmnuas deameavrnocms.) 1) CucremaTusupyiitTe B ua-
CTOTHYIO TAOJHIly AAaHHBIE BBIOOPKH O pasMepe O0yBU, IIOJY-
YyeHHLIE B pesyiabTaTe onpoca 40 »KeHIuH.

36 | 38 | 35 | 37 | 38 | 39 | 36 | 38 | 37 | 38
39 | 34 | 37 | 38 | 35 | 36 | 39 | 37 | 38 | 39
37 139 |35 |38 |36 | 38 | 40 | 35 | 37 | 36
38 | 37|39 | 36 | 38 | 35 | 38 | 37 | 34 | 36

2) Haifimure 4acTOTHI ¥ OTHOCUTEIbHBIE YACTOTHI 3HAUEHUI BBI-
OOpKU.

3) O6yBHasa ¢abpuxa IIJIAaHUPYET €KerogHo IIPOU3BOIUTD
10 000 map »xeHckoit o0yBu. Kaxkoe KosmuecTBO map o0yBH
Ka'KJ0ro pasmepa Ie1ecoo0pasHo IPOU3BOJUThH?

1001. (IIpoexkmuas deameavrocms.) 1) CucremaTusupyiitTe B ua-
CTOTHYIO TAOJHIly AAaHHBbIE BBIOOPKH O pasMepe OO0yBM, IIOJY-
YeHHBIE B pesyJsbTare omnpoca 40 My:KuuH.

42 | 39 | 41 | 43 | 40 | 42 | 41 | 44 | 42 | 43
44 | 42 | 40 | 38 | 43 | 41 | 42 | 44 | 41 | 43
45 | 41 | 42 | 40 | 43 | 39 | 44 | 41 | 43 | 42
42 | 43 | 39 | 42 | 40 | 44 | 41 | 42 | 43 | 40

2) HaiiguTe 4acTOTHI 1 OTHOCUTEJIbHBIE YaCTOTHI 3HAUEHUI BBI-
OOpKU.

3) OoyBHass (abpuka ILIaHUPYeT eKeroJHO IIPOM3BOIUTDH
20 000 map my:xcKoii 00yBu. Kakoe KOJIMUeCTBO Hap o0yBU KaiK-
IOTO pasmMepa I1eJ1eco00pPa3HO IPOU3BOAUTH?
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ﬁ YNPOXKHEHUI AAS MOBTOPEHMS
- -~

@ 1002. ITena nucsmenHoro crosia 4000 rpu. Kakoii 6yzer mena
STOTO CTOJIA IIOCJe:

1) cumsKeHUs eHsl Ha 5 % ; 2) moBbimienus IeHbl Ha 10 % ?

iE 1003. Paccrosanne me)xkny ceilamu, paBHoe 18 KM, BeJocuire-
IUCT ILJIAHWPOBaJI IIPOoexXaTh 3a ompeneseHHoe Bpemsa. Ho Tak
KaK OH JBUTAJICA CO CKOPOCTBHIO HA 3 KM/4Y MEHBLIIE 3aIlJIaHUPO-
BaHHOM, TO MOTPaTUJ Ha Aopory Ha 12 mMuH GOJbIlle, YeM TOJI-
sKeH O0bLT. C KaKOM CKOPOCTBIO €XaJl BeJIOCUIIEIVCT?

‘51004. Briaagunk  mososkmy 2 Ha ~ OAHKOBCKHIM  JEIIO3UT
~ 20 000 rpu noxg 10 % TromoBBIX.
1) Kakaa cymma OygerT Ha ero [AeIOSUTHOM CUeTe uepes
3 roxga?
2) Kakoil IpOIEHTHBLI MOXOA IIOJYYHUT BKJIATUUK Uepes
3 roma?

/.

MartemaTtmka BOKpyr HAC

1005. Hanor Ha mobasiennyio croumocTh (HIIC) B JlrokcemOypre
cocraBiaser 15 %, B Bearpuu — 25 %, a B Ykpaure — 20 % ot
mens! ToBapa. Kakyro cymmy HIIC npu nmoKymnke miaHIieTa opu-
JeTcs 3aIJIaTUTh B KaXKIOUM M3 9TUX CTPaH, ecjau ero ieHa (6es
HIC) B Beurpuu cocrasaser 31 250 ¢popunToB, a Kypc (QOpUH-
ta TakoB: 100 ¢opuuTor paBusl 0,32 eBpo u 9,17 rpuBHU.

@ MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

1006. (Kuesckas obracmHas oaumnuada W0HbLX MAMEMAMUKOS,
2016 2.). CKOIBKO CYIIIeCTBYeT TPeX3HAUHBIX UHCEJ C HeHyJIe-
BRIMU IIM(ppaMu, UMEIOINX CJeqyIoIllee CBOMCTBO: IPHU J000MH
mepecTaHoBKe IuUPpP OyaeT IIOJYyYaThCS TPEX3HAUHOE UYHCJIO,
meJssiieecsa Ha 4 6e3 ocraTtka?

Homawnaa camocmoamenvrnas paboma Ne 5

Kaxcdoe 3adanue umeem uyemovipe eapuarnma omeema (A-I),
cpedu KomopwvLx MoJibKO 00UH S8ALeMCs NPAsUibHbLM. Buibepume
npasuavbHbliL 8apPUAHM omaéema.
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iﬁ 1. B kiacce 9 manapunkoB u 10 geBouek. CKOJIBKUMU CIIOCODa-
MH MOYKHO BBIOpPATH CTAPOCTY B 3TOM KJiacce?

A.9; B. 10; B. 19; I'. 90.

2. Yxamure, KaKoe U3 COOBITUN ABJIAETCA CAYUYANHBIM.
A. Hayranm BeIOpaHHBIE CYTKU OyayT uMeTh 24 uaca;
B. y urpamsuoro Kyouka okaKeTcs IIecTh IpaHei;
B. cienymoimuM gHEM IIOCJie HATHUIBI OyaeT cybbora;
I'. mayraj BeIOpaHHOE TPEX3HAUHOE YMCJIO OyaeT KpaTHO 4ucay 7.

3. Cpenmee 3HaueHMEe CTaTUCTUUYECKUX MaHHBIX 8, 7, 9, 10 u 7 paBHO:
A. 41; B. 8,2; B. 7; I. 10,25.

@ 4. CinyuaiiHoe HMCIBITAHNE COCTOSIO B OPOCAHNU UI'PAJIbHOIO KY-
6uka u 6bL10 IIpoBenero 100 pas. Pesyabrarsl 3aHeCeHbI B Ta0JIH-
my. KaxkoBa oTHOCHUTE/IbHASA YACTOTA BRIMAAEHUS Yncia 6?7

Yuciao 1 2 3 4 5 6
KoanuecTBo BBIIaJEeHNI YMCIA 18 15 16 15 19 17
A. 0,17; B.17; B. 0,017; r.1,7

5. B Habope HOBOTOAHUX UTPYIIEK 6 KPACHBIX IIIAPUKOB, 3 OEJIBIX
u 1 xenrteiii. KakoBa BepOATHOCTH TOTO, UTO B3ATHIN m3 HabO-
pa Hayraj IIapuiK He OymeT KpacHBIM?

A. 0,6; B. 0,4; B. 0,3; r.o,1

6. Ha rpajguke (puc. 86) mokasamo, KaKue MecTa 3aHHMaJa BO-
JneiibonbHasg KoMaHga «CaTypH» B IATH MOCIEIHUX UEeMIIMOHA-
Tax obJsacTu 1o Bojeibony. B rKaxkom roxy, 2013 mam 2015,
rKomauga «CarypH» 3amsaga 0oJiee BLICOKOE MECTO?

A. B 2013 rogy; B. B 2015 rony;
B. B 2013 u 2015 rogax komauzma «CaTypH» 3aHAJA OOJHO U TO
JKe MecCTo;

I'. HeBO3MOIKHO OIIpeneJInThb

Mecto A
KOMaHbI
«Carypa» 4T
3 1
2 1
1 1
2012 2013 2014 2015 2016 rox

Puc. 86
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iE 7. B 6ackeTOO/ILHOM KOMaHIe U3 5 AeBYIIIEK HAM0 BbIOpPATh KAIIUTA-
Ha 1 ero 3amectuTessd. CKOIbKIME CIIOCO0AMHU 3TO MOYKHO CEJIATh?

A. 5; B. 10; B. 20; I. 25.

8. Cpenu 100 ompolIeHHLIX KUTEJeH HeGoJIbIIoro roposa 97 nme-
10T MoOMIIbHBIN TenedoH. Kakoe uucio 6yzer Hamboaee 0Jim3-
KHM K KOJIMUYECTBY BJaJeJIbIeB MOOHUJIBHBIX TeJe()OHOB, €CJIU
onpocutb 200 sxuTeseil aToro ropoaa?

A. 194; B. 98; B. 190; I'. 199.

9. Vuamuiicsa HasbIBaeT HayraJ OJHO M3 HATypPaJbHBIX UWCEJI OT
1 mo 24. KakoBa BepOSTHOCTH TOI'0O, UTO HA3BAHHOE YUCJO Oy-
JeT meauTesieM uucJsa 247
A. 1; B. l; B. §; T. 1

2 24 8 3

i:! 10. CKOJIbKO pasHbIX YeTHIPEX3HAYHBIX UMCES MOKHO COCTABUTH U3

mudp 0, 1, 7, 9, ecmu uGpPLI B KaXKIOM UKCJIE HE TIOBTOPAIOTCA?

A. 256; B. 24; B. 18; r.9

11. V3BecTHO, UTO OMATIOHUCT IMOIAJAE€T B MHUIIEHL C BEPOATHO-
cThio, OosbImeii uem 0,8, Ho meHbIIen uem 0,85. Kaxoe umcio
HanboJee TOYHO OTpaKaeT HPUOIHU3UTESbHOE KOJUUECTBO IIPO-
U3BeIeHHBbIX BO BpeMs TPEHUPOBKM BBICTPEJIOB, €CJH OMATIIO-
HUCT TIONaJl B MuIiess 14 pas?

A.17; B. 20; B. 22; I. 15.

12. B KopoOke 4 uepHbIE PYYKU, HECKOJBKO CHHUX U HECKOJBKO
KpacHBIX. CKOJIBKO CHHUX PYYeK B KOPOOKe, eCJu BePOATHOCTH
HayraJ BBIHYTH CHHIOIO pyuky pasBHa 0,5, a kpacHyo — 0,37
A.9; B. 8; B. 12; T. 10.

3ATAHUS MJI5 IPOBEPKH 3HAHUIH K § 21-24

iﬁ 1. Ha noake ctouT 7 cOOPHMKOB CTUXOTBOPEHUH 1 3 COOPHUKA
pacckasdoB. CKOJIBKUMHU CIIOCO0aMU C TIOJKM MOKHO B3SAThH:
1) 11000% COOPHUK;
2) cOOPHUK CTUXOTBOPEHUH 1 COOPHUK PACCKA30B?

2. Kaxue 13 COOBITUMN SBJIAIOTCS CAydYalHBIMU:
1) mpu 6GpocaHMU UTPAJBHOTO KyOMKa BBIIIAJIET 5 OUKOB;
2) miomanbk Kpyra paguycom 8 cM OyaeT paBHa 64m cm2;
3) caemyroimumM gHeM mocye 31 mexabpsa Oyaer 1 aHBapH;
4) mproOPEeTEHHBIN JOTEPEHHBIN OUJIET OKAYKETCS BHIUTPBIIITHBIM ?

3. Usmepuniu (B M) POCT MATH AeBATUKJIACCHUIL U MOJYUUIN CJe-
nyiomue manuabie: 160, 164, 158, 161, 162. Haiigure cpengHee
3HAUEHNe 9TUX U3MEpPeHUH.
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@ 4. Beinosauau nATbh cepuii mo 100 6pocKoB MOHETBI B KaiK-
nmoii. PesynbTaThl ucciieoBaHUN 3aHeCeHBI B Tab uily. Ilepene-
cuTe ee B TeTPaJb M BBIUYMCJIUTE OTHOCHUTEJILHYIO YACTOTY CO-
ObITUS A B KaXKJOH M3 Cepuii.

Cepus 1 2 3 4 5

Brimagenue aBepca (coobitue A) 47 51 50 48 53

OTHOCHUTEIbHAA YAaCTOTa COOBITUA A

5. B amuke 11 6esbIx, 4 YepHBIX U 5 3eJIeHbIX I1apoB. Hayrajg BbIHU-
MaloT ofnH 13 HuX. KaxoBa BEpOATHOCTH TOrO, UTO OH OKAXKETCS:

1) Gesbim; 2) He zeseHBIM?

6. B Tabiuily 3aHeceHbBl MecTa, KOTOpble 3ammMmaJja (GyTOoIbHAA
Komauga «MeTaaucT» B ISATH HOCJAETHUX YeMIIMOHATax obJia-
ctu mo gpyrbosy. Ilo maHHBEIM TAaGJIUIIBI IOCTPONTE rpapukK.

Tox 2012 2013 2014 2015 2016
Mecto 5 3 6 2 4

‘E 7. B ceknum miaBaHus TpeHupyerca 7 cnopTcMeHOK. CKOIbLKU-
MU crocobaMu MeKAy HUMU MOMKHO PacipefesiuTh dTalbl 3CTa-
dersl 4 mo 100 M cBOGOTHEIM CcTHJIEM (TO €CTh KaKAas M3 UeThI-
pex IIJIOBUMX, YYACTBYIOIIMX B dcTadere, IIPOILIBIBAET CBOU
aTal: WU IIE€PBLIHM, UKW BTOPOMH, UIU TPEeTUll, NI YeTBePThIii)?

8. Brermo mpoeepeno 500 geraseii, ©3 KOTOPBIX 2 OKasajuch Opa-
KOBaHHBLIMU.
1) CxoabKO HpUOJIU3UTENILHO OpPaKOBAaHHBIX AeTajieil OymeT B
naptuu u3 1500 meraneii?
2) CKoJBbKO HpuOJIMBUTENLHO OBLIO AeTajell B MapTUHU, €CJIU
cpeau HUX OKas’ajJoch 8 OpaKoOBAHHBIX?

iZ 9. B mkagpy gexut 10 3eaeHBIX, HECKOJbKO UEPHBIX U He-
CKOJIBKO CephIX IMap HOCKOB. CKOJIBKO UEePHBIX U CKOJBKO Cce-
PBIX TIAp HOCKOB B IIIKa(y, €CJy BEePOSATHOCTh B3SATh Hayraj
mapy uepHBIX HOCKOB paBHa 0,3, a ceprix — 0,27

Ilononnumenvrovle 3a0anus

—
',! 10. CKOJIBbKO PasHBIX MATHU3HAYHBIX UHCEJ MOYKHO COCTABUTH
us uupp 0, 1, 3, 7, 9, ecanu udpsI B UKcae He IIOBTOPAOTCA?
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11. M3BecTHO, UTO 0acKeTOOJIMCTKA TIIOMAJaeT B KOP3UHY CO
miTpaHOro OGpOCKa € BEPOATHOCTHIO, OoJibineir uem 0,7, HO
menbiei uem 0,75. CKOJBKO IPHOJM3UTEIBHO INTPAMHBIX
OpPOCKOB OHA BBIMOJHNJIA BO BPEMs TPEHHPOBKH, €CJIM MOMIAaJa
B KopauHy 12 pas?

Ynpaxcnenua dna noemopenus znaévl 4

K § 21

iﬁ 1007. B ranieBaJbHOM KJy0e 3aHUMAIOTCA 7 IOHOIIEH 1 9 me-
BymieK. CKOJIBKUMHU CIIOcO0aMU MOXKHO BBIOPATH M3 HUX OJHY
TAaHIEBAJIBHYIO APy OJA YYACTUA B KOHKypce?

'B 1008. CroapkuMu CIIocob0aMu u3 3BYKOB CJIOBA «TYMAaH» MOMK-
HO BBIOPATH [Mapy M3 OJHOIO TJIACHOI'O ¥ OJHOT'O COTJIACHOIO?

1009. CxroapKuMHU CII0CO0aAMM MOYKHO BBIJIOKUTH B P KPaCHBII,
OesIbIil, YepHBIA U 3eJIeHBIN mIapbi?

1010. Iz OyxkB paspesHOll a30yKM CJIOMKUJIU CJIOBO «KHHUTa».
CKOJMIbKO PAa3HBIX IIOCJEI0BATEIbHOCTEH OYyKB MOMKHO IIOJY-
YUTh, IIepecTaBAasd OYKBBI 3TOT0 CJIOBa?

iE 1011. CKoJIbKO pPa3HbIX TPEX3HAUHBIX YKMCEJI MOYKHO COCTa-
BUTH U3 rudp 1 1 2, ecau Mu@PLI B UKCIe MOTYT IIOBTOPSATHCA?

1012. CKOJIBKO MOYKHO COCTAaBUTH PA3HBIX UETHIPEX3HAUHBIX UM-
ceJi, UCIOJIb3Ysl TOJBKO HeueTHbIe IMudpPhl, ecau Mudpsl B YKC-
Jie MOTYT IIOBTOPATHCS?

1013. Cxo/JIbKO pasHBIX ABY3HAUHBIX YHCEJ MOYKHO COCTABUTD,
ucnonab3ya mudps 1, 2, 3, 4, 5, ecau mudpsl B YuCIe:
1) MOT'yT IIOBTOPATHCS;
2) He MOTYT HOBTOPATHCA?

1014. CKOJIBKUMH CIIOCO0AMM MOYKHO BBIOPATH CTAPOCTY U €r0 3a-
MEeCTHUTeJSA B Kjacce u3 28 yuaruxcsa?

1015. CkoJIbKMMHU CIIOCOOAMH MOJYKHO IIOIINTH [JABYXIIBETHBIN
(¢rar u3 IOJIOC ONWHAKOBOW INMHUPUHBI, €CJAN HMEETCS IIEeIK
BOCHbMHU Pa3HLIX I[BETOB?

1016. B psan BBIKJIAIBIBAIOT JII00BIe TPU OYKBBI 3 CJIOBA «3aKOH».
CKOJIBKO PasHbIX IIOCJIEIOBATEILHOCTEN OYKB IIPU 9TOM MOKHO
HOJYUYUTE?
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—
'J 1017. CKOJIBKO pasHbIX TPEX3HAUHBIX UMCEJ MOYKHO COCTABUTH
us mudp 0, 1, 2, 3, 4, ecaiu u@PPHI B YKMCIE HE IIOBTOPSIIOTCA?

1018. CKOJIBKO CYIIIECTBYET UeThIPEX3HAUHLIX UMCEJI, Bce IUu(PhI
KOTOPBIX UEeTHBIE U He MOBTOPSIOTC?

1019. CxoJIbKO CYIECTBYeT pas3HbIX BapHUaHTOB COCTaBJIEHUS
mudpa us deTvipex nudp, ecau qudpsl B mmudpe:

1) MOTYT TIOBTOPATHCA; 2) He MOTYT TTOBTOPATHCA?

1020. B mIKoJabHOM pacCIUCAHUU ITPEIYCMOTPEHO 5 YPOKOB B JIEHb.
CKOJIBKO Pa3HBIX BAPUAHTOB PaCIUCAaHUA Ha OOUH JeHb MOYKHO
COCTaBUTD, €CJIM B KJjacce U3y4aioT 9 mpeaMeTOB W OOUH U TOT
JKe TIpeMeT B OUH MeHb He MOKET HOBTOPATHCSI?

1021. Bo BpeMms BcTpeun 8 MY:KUYHNH OOMEHSJINCH PYKOIIOMKATUA-
Mu. CKOJIbKO PYKOIIOMKATHI OBLIO CAeJaHo?

K § 22

iﬁ 1022. Kakue 13 JaHHBIX COOBITHII CJyYalHBI, JOCTOBEPHEI,
HEBO3MOJMKHBI:
1) mepBOpa3pAIHUK MO IIaxMaTaM IIPOUTPaeT IIapTHI0 PaBHO-
MY IIO CHJIe COIEePHUKY;
2) mpu 6pocaHWYM UTPATHLHOTO KyOMKa BhIIAAET uucio 11;
3) ipu GpocaHUM ABYX MOHET OJHOBPEMEHHO BBIMIaJIeT JBa aBepca;
4) maToil POKIEHUS CJAYyUaliHOro BCTpeuHoro oymetr 1 mioHs;
5) maroii poskIeHUs caydaiimoro Bcrpeunoro oyzaer 30 ¢eBpais;
6) 13 KopoOKU, Tie JiexkaT 6 3eJIeHbIX W D KPACHBIX KapaHza-
miedt OyzeT BBIHYT KapaHJall;
7) caemyiomuM gHEM mocje 1 mexabps OymeTr 2 mexabps;
8) ciemylomum qHEM moctie 2 mexkabps Oymer 1 mexabpa?

@ 1023. IlepenecuTre TAbJAUIy B TeTPalb U AJIA KAMKIOTO HCIIBI-
TaHWS YKaXKUTE IIPUMep JOCTOBEPHOI'0, HEeBO3MOXKHOI'O, CJIY-
YaHOTO COOBITHUI.

N Hocro- Hego3s- Cayuaii-
3 HcneiTanue BepHOe MOSKHOE HOEe COo-
/1
coObITHE | COOBITHE ObITHE

1 | Bpocanue ABYX UTpaJbHBIX
KyOMKOB OJHOBPEMEHHO

2 | BeiTarusaHnue ILIaTKa U3 KO-
poOKu, T'e JeKaT KpacHbIe
U 3eJIeHble IJIATKU

3 | CocraBiieHre TPEX3HAUHOI'O
yucyaa us mupp 1, 2, 3

4 | KosuuecTBO aHell Hayran
BBIOPDAHHOTO MecAlla roja
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1024. Breiin BeInoJIHEeHBI yeThIipe cepuil mo 100 6pocKoB MOHETEI
B KaXKJ0M. PesyabpTaTsl MCILITAHUSA 3aHEeCeHbl B Tabuaumy. Ile-
peHecuTe ee B TeTpaldb M BLIUMCJIUTE OTHOCUTEJILHYIO UYaCTOTY
CcOOBITHA A B KaKJ0M Cepuu.

Cepusa 1 2 3 4

Brinmagenue aBepca (coObiTHe A) 51 50 47 49

OTtHOCHUTEThbHAA YACTOTA COOBITUA A

1025. NssectHo, uto B maptuu n3 10 000 TomoMeTpoB 9 OKaAKYT-
ca OpakoBaHHBIMU. KaKoBa BepOSATHOCTL TOT'O, YTO HAyraj BbI-
OpaHHBII M3 9TOI MAPTUU TOHOMETP OyaeT OpaKOBAHHBIM?

iE 1026. HccaemoBaTeau pPasollINCh IO PA3HBIM YAaCTAM TOPOJ-
Ka M 3alllCLIBAJIM POCT MYJKUYMH, KOTOPbIE MM BCTPEUAJIKCD,
uTO0BI BEIACHUTDL, MYKUKMH KaKOI'0 POCTA B rOpoAKe 0OJbIle, a
KaKoro — MeHbIlle. Pe3yabTaThl 9TOr0 MCCJIEeIOBAHUSA 3aHECEHBI
B TabIunILy.

Pocr, cm 0 161 | 161-170 | 171-180 | 181-190 | Bormme 190
AL 15 142 241 79 53
OIIPOIIIEHHBIX

Omenure (C TOYHOCTBHIO O COTBHIX) BEPOSATHOCTH TOTO, UTO POCT
BBIOPAHHOI'O HAyraj MY KUYMHBI 3TOr0 Iropoaka Oymer:

1) menee 161 cwm;

2) or 171 mo 180 cm;

3) 6osee 180 cm;

4) menee 181 cm.

1027. (IIpoekmuas OeamenvHocmdv.) BribepuTe ITPOU3BOJBLHBIN
TEeKCT Ha YKPAWHCKOM fA3BIKE, a B HEM — JII00bI€ IIIeCTh CTPOK
moapAan. BBI‘:II/IC.TII/ITG OTHOCHUTEJIbHBIE YAaCTOTHhI B 3THUX CTPOKAaX
OYKB «0» U «II» U CPABHUTE IOJyUeHHBIC 3HAUCHUS.

1028. B cepuu u3 100 BuICTpPEJIOB CTPEJIOK IIOHAJ B I1eb 84 pasa.

1) CKonbKO TPUOJUBUTENHHO MHOMagaHuii OymeT B cCepuu u3
150 BoICTpEIOB?

2) CKOTbKO NOpUOIM3UTEIHLHO BBICTPEJIOB CIeJaJ CTPEJIOK,
ecyu cpenu HuX ObL10 189 momamammii?

U 1029. Cepreii urpaeTt B HaCTOJbHLIII TEHHHC JIyUIlle, ueM Bacu-
JINH, TIO9TOMY BBIUI'PLIBAET IIAPTHUIO C BEPOSATHOCTHIO, 0OJIbIIEi
yem 0,6, 0 menbIneit uem 0,7. CKOJIBKO IIPUOIN3UTEILHO Iap-
THUN chIrpalu MeXKOy coboii pebsara, eciau Cepreii BBIMIpPAs
5 mapTuii?
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K § 23

@ 1030. 1) Bce siu paBHOBEPOSTHBIE COOBITHSA WMEIOT BEPOSAT-
HOCTB, paBHyio 0,57
2) IlpuBenuTe mpuMepHI IBYX PaBHOBEPOATHBHIX COOBITHII, Be-
POATHOCTL KOTOPEIX He pasHa 0,5.

1031. B sorepee u3 500 6uaeroB 50 ABIAIOTCS BBIUTPBLIITHBIMU.
KakoBa BepoATHOCTL BBIUT'PAThH B ATOH JioTepee, e€cau IIPUOO-
pectu oxguH Ouser?

1032. UrpanpHBIN KyOuK OpocatoT oamH pas. Haligure BepoAT-
HOCTB TOT'0, YTO BEINABIIIEE YKMCJIO OYKOB:
1) oymet menurtesnem umciaa 9;
2) 6ynmer He GoJibIlie ymcya 2;
3) OymeT He MeHbIe Uucaa 2;
4) 6ymeT KBaApaTOM HATypaJbHOTO YHCJA.

iE 1033. B samiuke a cuHux u b KpacHbBIX IapoB. 3 smuka 3a0u-
paroT OAMH KpPaCHLIH II1ap, a 3aTeM — 0epyT HAyraj ellie OGuH Iap.
KaxoBa BepoATHOCTH TOTO, UTO OH TOKE OKAKETCS KPacHbIM?

1034. BpocaioT aBe ogmHakoBLIe MOHeTHI. Kakoe u3 coObITHI 60-
Jiee BEPOSITHO: A — MOHETHI BLINAAYT OAUHAKOBBIMIU CTOPOHAMU
niau B — MOHeTHI BEIIAAYT PA3HBIMHU CTOPOHAMM?

1035. B xopobke 25 KapTouek, IPOHyMepoBaHHEIX oT 1 mo 25. U3
KOpPOOKM HayraJ BBITATHBAIOT OOHY KapTouKy. Kakosa BeposaT-
HOCTH TOTO, UYTO HA Hel HaINWCaHO YUCJIO:

1) 1; 2) 26; 3) ueTHOE;
4) HeueTHOE; 5) KpaTHOe uucay 5; 6) mpocroe;
7) OZHO3HAYHOE; 8) mBy3HaA4HOE;

9) B 3amucu KOTOPOro ecTh mudpa 2;
10) B 3anucu KoToporo Hetr mu@ps 17

1036. Bpocunu paBa urpaJbHBIX KyOmka. KakoBa BeposSTHOCTH
TOr0, 4YTO MOZYJb PA3HOCTH BBIIABIINX UmceJ OyaeT paseH 17

G 1037. Ha gecatu KapToukax 3amucaubl 1iudpsl ot 0 1o 9. CHaua-
Ja OepyT HayraJ OJHY KapTOYKy, a IIOTOM, He BO3Bpallas ee Ha-
3am, — emle omHy. VM3 3TMX KapTouek oOpasyeTcs IBy3HAUHOE
YKCJIO: Ha IIEPBOH KapTOUKe — JECSATKM STOTO UICJa, HA BTOPOH —
eIuHUIILI (HampuMep, eciau moayuniaock 01 — sro OymeT o3HauaTh
yucsio 1). Hatinure BEpOATHOCTE TOTO, YTO MOJYyUYEHHOE YKUCJIO:

1) xpatHO umecay 3; 2) aBiaserca geautenem 99; 3) KpaTHO
yucay 11.
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1038. Ha natu Kaproukax samucanbl Iudpsl or 1 go 5. Hayran
0epyT OLHY KapTOUYKYy, 3alIOMUHAIOT YMCJIO, 3allMCAHHOE Ha Hell,
¥ BO3BpaIlaloOT KapTOUKy Hasad. 3aTeM OIATh OepyT Hayram
oHY KapTouky. HaliguTe BEpOATHOCTH TOTO, YTO:

1) oba pasa B3sJU OHY U TY K€ KapPTOUKY;
2) B mepBBIii pa3 B3AJU KapPTOUKY € OOJBIITMM YMCJIOM, UYeM BO
BTOPO# pas.

1039. B Kopobke 3 6enbIxX, 5 UepHBIX M HECKOJBKO 3€JeHBIX IIAa-
poB. CKOJIBKO B KOPOOKEe 3eJIeHBbIX IIIapOB, €CJIU BEPOSTHOCTh
TOTO, UTO BHIOPDAHHBIA Hayraj Iap sABJseTCA OeJabIM, OOJIbIIIe
yem 0,2, a BEPOATHOCTH TOI'0, UTO OH 3€JIeHbIi1, OoJbIe uem 0,47

K § 24

iﬁ 1040. B rabauiie npeacraBieHa mHGoOpMaInd O MeCTax, KO-
TOphle 3aHMMaJa (QyTéosbHAsA KoMmaHAa «Boabab» (T. JIyIK)
B IATU MOCJEJHUX UEeMIIMOHATAaX YKpPauHbl 10 GyT6OTY.

Ton 2012 2013 2014 2015 2016
MecTo 12 13 13 9 12

Kakoe mecTo B cpemHeM 3aHuMMAajia KOMaHOa «BOJBIHb» B IIATH
IIOCJIEJHUX ‘IeMl’II/IOHaTaX?

@ 1041. ITo gaHHBIM TAOJUIILI MPEABIAYINEH 3a4adull IOCTPOUTE
rpaduk.

iE 1042. (I[IpoexkmHuasa deameavHocms.) Y3HaiiTe (U3 razeT WIU
HNurepuera) naHHBIE 0 KOJWYECTBE MAUeil, 3a0UTHIX KOMAaHIOMN
Balllero0 pPeruoHa B IIOCIEIHHUX HecATH MaTuax dYeMIHoHaTa
VYKpauusl 1mo ¢yroosay. IlocTpoiiTe rucrorpaMmMy X KPYTroBYIO
IrarpaMMy IO STHUM JAaHHBIM.

—

lJ 1043. (IIpoexkmnuas deameavHocms.) 1) Y3uaiiTe u cucrema-
TU3UPYHATE B YACTOTHYIO TAOJUIY HaHHBIE O pe3yJbTaTax IIo-
ciaeqHel KOHTPOJIbHOM paboThI IO ajredpe B BallleM KJacce.

2) Haﬂ;m're YaCTOThI 1 OTHOCHUTEJIbHBbIE YaCTOThI BLI60pKI/I.

3) Mooda évlb0pKu — 3TO 3HAUEHUNE, KOTOPOE BCTPEUAETCS B BhI-
O0opKe uaiie Bcero. Haiigure Moy BBIOOPKH.
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3AAAHUSA AASG MPOBEPKU 3HAHUM
3A KYPC AATEBPbl 9§ KAACCA

m 1. CpaBuure a u b, ecau:

1)a - b=>5; 2)a —b=-4,1.
2. 3anuinmnTe IPOMEKYTKH, N300paKeHHble HA pucyHKax 87 u 88.
& > & A >
-2 3 7
Puc. 87 Puc. 88
X+ 5 .
3. Hamo f(x) = T Haiigure: 1) f(0); 2) 1(3).

@ 4. PeriinTe HepaBeHCTBO:
1) 3x < 12; 2) 4x — x2 > 0.

5. HaiiguTe meBATHIN YJ€H ¥ CyMMY II€PBBIX IECATH UJIEHOB
apu(meTrdecKkoii nporpeccuu (a,), ecan a; = 9, d = —2.

6. UssectHo, uTo B nmaptuu u3 2000 geraseit 5 ABIsSOTCA OPaKO-
BaHHBIMU. KaxoBa BEpOATHOCTH TOr0, UTO HAayTral BLIOpaHHASA
IeTajb OKAMeTCs:

1) OpaxoBaHHOIL;
2) KaueCTBEHHOM?
x — 2y =5,

7. Pemiure cucreMm aBHEHUN
@ yyp {xz - 2xy — 3y? = -T.

8. ITocrpoiite rpadpur dyurmuu y = x2 + 4x — 5. ITo rpadury
HaliguTe:

1) obsacTh 3HaAUYEHUN QPYHKIIUN;
2) IpoMeXXyTOK BO3pacTaHUs (QYyHKIIUU.

iZ 9. Iokaxkure, uto x2 + y2 — 2(2x — y) + 5 > 0 mpu JIOOBIX
3HAUCHHUAX IePEMEeHHBIX X U Y.
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E 3adauu noBvLLULEHHOU CONCHOCMU g

K raase 1

1044. JorayxuTe HePaBEHCTBO:

1) (x® - y®)(x — y) > 3xy(x — )%

2) (x% — y?)(x* -yt < (2 - yP)2
1045. [Toxka:kuTe HEPaBEHCTBO:

1) 9x2 + 25 > 30|x|; 2) x2 —4x + 5 > 2x — 2.
1046. [JoxaskuTe, UTO IJsI HEOTPUIATEJIbHBIX 3HAUEHUH Mepe-

MEHHBIX X U §j AMEeT MEeCTO HEePaBeHCTBO:

1) x3 + y3 > x2y + xy?; 2) (x + y)? < 4(x3 + yd).
1047. I[orcamn're, YTO eCJIU X >}, TO:

1) x3 — y3 > x2y — yx?; 2) x° - yb > xty — xyt.

1048. Hoxaskure, uto ecau a = 0, b > 0, ¢ > 0, d > 0, To umeeT
MeCTO HepaBeHCTBO /(@ + ¢)(b + d) = \/_ \/_

1049. HoxaskuTe, UTO:

1)\/6+\/6+\/6+...+\/6+\/6 < 3

2)\/2+\/2+\/2 V242 <2

1050. [JokaskuTe HEPABEHCTBO: 2 . 4 : 6 . 120 1

oo T > .
3 5 7 121 11

1051. IIpomenT yuamuxcda 9-ro KJjacca, BJIAAEIONINX TPEMs HMHO-
CTPAHHBIMHU SA3bIKAMHU (AHTINNCKUM, (PDPAHIIY3CKUM K HeMell-
KKUM), HaXOAuTCs B mpegenax ot 2,9 % mo 3,1 % . Oupenenure,
KaKoe HalMeHbIIlee KOJINUYECTBO YUAIIUXCA MOYKET OBITh B 9TOM
kKJacce. CKOJMIBKO yUuall[MXCs 9TOT'0 KJIacca BJIAAEIOT TPeMs MHO-
CTPAHHBIMU A3BIKAMN?

1052. IIpaBuJIBHO JU, UTO:

1) eciu a?b < 0, To b < 0; 2) ecau %20, to b > 0;
a?
3) ectm a2b > 0, To b > 0; 4) ecnu ?<0,T0b<0?

1053. Mexxnay uucaamMu ? u ? HalguTe YKCJI0, paBHOE KBajapa-
Ty panuoHaJbHOro uncia. CKOJIBKO CYIECTBYeT TAKUX UMCe?
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1054. Kakas apo0On O6jmike K eIMHMUIE: IpaBUJbHASA MJINM 00paT-
HasA el HenmpaBUIbHAA?

1055. Pemure ypaBHeHMNe ¢ TpeMs IepeMeHHBIMU:
x+1 y+1 =z+1

+ +
NN TN
1056. [Joxa:xkuTe HepaBEHCTBO:

2 2 2
£1+x—j(1+y—J£1+2—] > 8, rmex>0,y>0,z>0.
yz xz xy

:6.

1057. UsBecTHO, uTo X > 0. Haligure HanMeHbIIIee 3HAUYEHIIE€ BbI-

2
paskermus: 1) x + é; 2) ** + 15x + 36
x x
1058. MsBecTHO, uTo y > 0. Haiizgure HanGobIlee 3HAYCHIE BbI-
Yy y2
akeHuda: 1) ———; p) P A
p ) " ) oyt + 4

1059. Hoxaxure, utoecom x +y +2=7Twu x>0,y >0,z >0,

TO \/; + \/5 + \/; < b.
1060. Haiigute obyacTh onpeneseHnusa QYyHKIIUI

y = 2 - VB(x + VB) - 2x.

1061. 15 Bcex 3sHaueHWI ITapaMeTpa m PeInTe HepaBeHCTBO:
1) 32m — x) < mx + 1;
2) 5(8m + x) < mx — 1.

1062. CymiecTByeT Ju Takoe 3HAUEHWE @, UTOOBI PEITEHUEM CH-
x < 6

’
CTeMBbI OBLT IIPOMEKYTOK:
x < a

(-0 )5 2) (-6 3) (-3 6 4) (-3 5)?

K raase 2

1063. Toraxkute, uro rpadur GyHKDUU y = (x — a)(x — b) — c2
IpU JIO0BIX 3HAUEHUSX d, b U ¢ UMeeT € OChI0 X XOTA ObI OMHY
OOIIYI0O TOUKY.

1064. ITocrtpoiiTe rpaduk GyHKITUN:
1) y = (x2 - 5)° — (% - 3)%;
2)y=(x—-1)%(x —2) — (x — 2)%(x — 1).

- .



1065. ITocTpoiiTe rpadux QPYHKIIHAIN:

3 3
Dy = = _E_z; 2)y = x2 — 2x — (V2x — 4)2

1066. IIpsmasa x = 2 ABJsEeTCA OCbI0 CUMMeTPUM rpadura QyHK-
nuu y = ax? — (a + 6)x + 9. ITocrpoiiTe rpaduk sToit QyHKIMH.

1067. Ilpu kakoM B3HAUYeHWM a4 OOJACTH BHAUEHUN QYHKIIUHN
y = x2 — 2x + a coBmagaer ¢ 06JIaCTHIO OIpeAeJeHNA DYHKIUN

Yy =+2x —a?
1068. IlocTpoiiTe rpadpur QyHKIIHAN:

g
o] - 2°

1)y =[x? - 1] - 3]; 2)y =

a
< 0 paBHOCHUJIBLHO

x
1069. okaskure, UYTO HEPaABEHCTBO

a>0
x-0b

HepaBeHCTBY (x — a)(x — b) < 0, a HepaBeHCTBO

paBHOCHUJIBHO HepaBeHCTBY (x — a)(x — b) > 0.

1070. Hcoons3yss pes3yabTaThl NPEALIAVIINEH 3aJadu, PeInunuTe

HEePaBeHCTBO:
) —"— >0 2)”+3 < 0; 3)2x_7 > 0; 4)2x_7 < 0.
x -2 x -1 x 5x +1
1071. PemiuTe HepaBeHCTBO:
1) |x2 + 3x| > 4; 2) |x2 + 4x| < 5
3) [2x2 + 5x — 4| < 8; 4) |2 + 4x — 3x? > 2.

1072. HaiiguTe MHOKECTBO pellleHnii HepaBeHCTBA:
(x2+ 4x +10)2 — 7(x2 + 4x + 11) + 7 < 0.

1073. IIpu KaKuX 3HAYEHUAX @ 00JIACTHIO onpeneaeHuA GYHKIINN

y = \/(a +1)x2 - 2(a - 1)x + (3a — 3) saBageTca MHOMKECTBO

BCeX JIEeMCTBUTEIbHBLIX UKCesI?

1074. IIpu Kaxkux 3HAYEHUAX M KBaAPATHBIH TpexuaeH
mx2 — 7x + 4m NpUHEMAaeT OTPUIIATEIbHbIC 3HAUEHUS IPH JIIO-
ObIX 3HAUEHUAX X7

x2 +ax -1

1075. Ilpu Kakux 3HAUEHUAX @ HepaBeHCTBO —— < 1
2x2 - 2x + 3

MMEeT MECTO IPH JIIOOLIX 3HAUEHUSIX X?
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1076. Ilpu Kakux 3HaueHUAX b [OBOIHOE HEPaBEHCTBO

2 _
_9<3x + bx 6<6
x2 —x+1

nmeeT MeCTO IIpu JII000M 3HaUeHUU X?

1077. CKoJbKO pelleHnii UMeeT CUCTeMa YPaBHEHUHN B 3aBUCUMO-
CTHU OT 3HAUeHUH a:

1 x2 + Y2 =4, 2) x2 + y? = a?,
X-y=a x| = 22

x+1+y+1 =8,
1078. PemiuTe cucteMy ypaBHeHUI
lx +1] = 2y - 5.
L |x2+y?-2x+3y -9 =0,
1079. PemiuTe cucTeMy ypaBHEHMIA
2x2 + 2y2 + x -5y -1 = 0.

1080. Pemure cucreMmy ypaBHEHUI:

1 xy = 15, 2) xy = -12,
X+rx+y2+y =12 2 -—x+y?+y=18.

1081. HaiiguTe BCce pellleHUsA CHUCTEMbl YPaBHEHMII:

x3 + 3 = 9, X — = 29
1) y 2) y
x+y =38 x3 —y3 = 26
x+y+z=4,
1082. Pemure cucteMy ypaBHeHHUI
2xy - 22 = 16.
1083. HaiiguTe Bce pellleHUA CUCTEMbI YPaBHEHMH:
1 xX+y+xy =171, 9 x% + y? = 34,
x2 + y? + xy = 13; x+y+xy = 23.
1084. PemiuTe cucreMy ypaBHEHUIi:
L + 2_y — 1, ; + 2xy — ﬁ,
x2+y2 -1 «x x2 + y? 5
D 4 2) 21
x2+y2+—x:22; — + x% + y? = —.
y 2xy 4

1085. C momoIpio 3aMeHBI y = MX PEIUTe CUCTEMY YpPaBHEHWUIA,
JIEBBIE UACTH KOTOPBIX SIBJIAIOTCSA OLHOPOLHBIMI MHOTOUJICHAMI:

{x2 +2y% = 17, ) {sz ~3xy +y? =3,
B .

x2 — 2xy = -3; x2 + 2xy — 2y2 = 6.



1086. [IBe TouKu ABUIKYTCS MO OKpPysKHOcTH. OmHa M3 HUX CO-
BepIIIaeT MOJIHBIA 000pOT Ha 5 ¢ ObICTpee, yeM Apyras, 1 II09TO-
My YycoeBaerT caejaTh 3a 1 MumH Ha aBa obopora OoJIbIIE.
CKOJIbKO 000POTOB B MUHYTY COBEPIIIaeT KaKaasd U3 TOUeK?

1087. [Mopora u3 myHKTa A B MyHKT B cHauaja uger BBEpX, a IIO-
ToM — BHU3 (puc. 89). TypucTbl NOZHMMAIOTCS IO HEM CO CKOPO-
cThio HA 1 KM/4Y MeHbIIIel, ueM ciryckaiorcd. Ha nyts us A B B
oHU TpaTaT 4 yaca, a Ha oopatubiil — 4 1 10 muH. C Kakoil cKo-
POCTBIO TYPUCTHI MOAHUMAIOTCA BBEPX U C KAKOM — CIyCKAaIOTCH,
ecau ajauHa goporu us A B B paBHa 14 xm?

C

Puc. 89

1088. [IBa moesna, mauHa KoTopbix 490 m u 210 M, paBHOMEDPHO
IBUTAIOTCA HABCTPEUY APYr APYrY MO IMapaJLIebHBIM IIYTSM.
MamuHuCcT MepBOT0 M3 HUX YBUAEJ BCTPEUHBIM moe3] Ha pac-
croaaun 700 M, mocJyie yero uepes 28 ¢ moes3ma BCTPETUJIHCH.
OmpegennTe CKOPOCTL KAMKIOr0 I10€3[1a, €CJIM MePBBIA M3 HUX
Ipoes3KaeT MUMO HEIOABMKHOTO HalogaTeas Ha 35 ¢ I0Jb-
I1e, 4YeM BTOPOI.

1089. 13 ogHoro Mecra B OJHOM HaIIpPaBJEHUHN OJHOBPEMEHHO OT-
MPaBUJINCH ABa MOTOIIMKJIMCTA: OAUH CO CKOpocThio 80 KM/4, a
BTOpPOI — 60 KM/u. Uepes mouaca 13 TOro Ke MecTa U B TOM
JKe HaIpaBJIeHMM BbI€XaJ aBTOMOOMJb, KOTOPBIA [JOTHAJ
IepPBOIr0 MOTOIMKJAHCTA yeped 1 u 15 MuH mocJje TOro, Kak
morHaJs BToporo. OmpegeanTe CKOPOCTH AaBTOMOOMJIA.

1090. Isa aBTOMOOMJIA BhIEXaJ OJHOBPEMEHHO 13 ABYX I'OPOIOB
HABCTpPeuy APYr APYrYy U IOCJE BCTPEUM IIPOMOJIIKUIN IBUMKE-
HUe B TOM Ke HampaBieHnrn. CKOPOCTb OJHOTO aBTOMOOMJIS Ha
30 KM/4 OOJIbIlIE CKOPOCTH APYTrOTO, M OH MPUOBLI B IYHKT
HasHaueHus uepe3d 2 U Imocje BcTpeuu. JIpyroil aBTOMOGHUIIHL
npubbLI B CBOI IIYHKT HasHaueHUs uepes 4,5 U mocje BCTPeUH.
HaiiguTe CKOPOCTH KaKIOr0 aBTOMOOMIIS.

1091. [IBa merexofa BBHIIILIN OJHOBPEMEHHO HABCTPEUY APYT APY-
ry: InepBbIfi M3 myHKTa A, BTOpoil um3 nyHKTa B. Korga onm
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BCTPETUJINCH, IIEPBLIN Ipolnea Ha 1 KM Oojbire BTOporo. Ye-
pes 45 MuH mocje BCTPeYM IEePBBIA MeIlexo] IPUObII B IIYHKT
B. Bropoii nemexoy npuiies B TyHKT A dyeped 1 u 20 muH mo-
cie BcTpeun. Halimure paccTosHue Mexay nyHKTamu A u B.

1092. Augpeii, ITerp u Cepreii, paboras BMecTe, MOI'yT IIOYH-
CTUTh Beapo Kapromku 3a 12 mun, Auapeit, Ilerp u FOpuit —
3a 15 muH, a Cepreii u Opuit — 3a 20 muH. 3a CKOJIBKO MUHYT
OHHU BBIIOJIHAT 3Ty paboTy, paboras BueTBepoOM?

1093. Tomy Coiiepy mopyumam ImoKpacurthb 3abop. Eciu on Gymer
JlejlaTh 9TO CAMOCTOATEJIbHO, TO 3aKOHUUT KPACUTh Ha 8 U m0o3-
JKe, ueM ecJix ObI mesaJ aTo BMecTe ¢ 'ekom. Eciu ke Kpacurs
Oymet ToabKo I'ek, TO BRITIOJIHHUT 5Ty paboTy Ha 4,5 u mos:xe,
yeM ecau ObI Aesiayl 3To BMecTe ¢ TomoM. 3a Kakoe BpeMs pe-
O0sTa mokpacAT 3abop, paboras BmecTe?

1094. CoiaBuam OBa cOpTa YyryHa C PasHBIM IIPOLEHTHBIM CO-
IepsKammeM xpoma. Ecii ogHOro copra B3ATH B 5 pas 6oJIbIlle,
yeM BTOPOT'O, TO IIPOIIEHTHOE COZep:KaHme XpoMa B cILIaBe 0y-
JIIeT BABOE OOJIBIIIMM, YeM ero IPOIEHTHOE COJepyKaHne B MEHb-
el u3 CIUIaBISAeMBIX uyacTreli. Eciau Ke B3ATh OAMHAKOBOE
KOJINYEeCTBO O0OMX COPTOB, TO CILIAB OyZeT cozep:karh 8 %
xpoma. OmpegeanTe IPOIEHTHOE COAEPIKAHNE XPOMA B KaMKIOM
U3 9TUX IBYX COPTOB UyryHA.

1095. B 17 u u3 cBoero JoMa HA CTAAMOH BbIeXaJ Ha BeJIOCHUIIEJE
oosenbmiuk Cepreil, IBUTasch C 3alLJIAHNPOBAHHOMN CKOPOCTHIO
¥ PaAcCUUTHIBas MpuexaTh Ha (GpyTO0oabHBIH MaTy B 18 u 30 MuH,
3a mosuaca mo ero Havasa. B 17 u 20 mun 6pat Cepresa Ilerp
sameruy, uto Cepreil 3a0bL1 OMIeT, WM II0O3BOHHJ €My Ha MO-
ounbHbIl. Cepreil TyT sKe pasBepHYJ BeJIOCUIEI U, YBEJIUUYUB
CKOpOCTb Ha 3 KM/4, moexaJy gomoii, a IleTp co ckopocThO
5 KM/u BbIIIe] eMy HaBcTpeuy. Bo Bpems BcTpeuu Iletp orman
Ceprero 0maeT, 1 TOT C TOM K€ CKOPOCTBHIO OTIIPABUJICA Ha CTa-
nuoH. B urore Cepreit mpuexas Ha craguoH 3a 20 MuUH 10 Ha-
yaja maTdya. KakoBo paccrossaue ot goma Cepres 1o cTaguoHa
¥ C KaKOM CKOPOCTHIO OH IJIAHUPOBAJ €XaTh?
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K raase 3

1096. ITocnedosamenvHocms HA3BIBAIOT 603pacmaiouieil, ecaun
KasKABIHA ee WIeH, HAaUMHAas CO BTOPOro, OOJIbIIe MPEeAbIAYIIEero.
Kaxkwne mu3 mociiegoBaTebHOCTEN BO3pacTamIIue:

1)a,=5n-7; 2)b, =3~ 4n; 8) ¢, = (1)1

6 8
Yz, = 5y, = - 6) a, = n* + Tn;
7) b, = n? 8) ¢, = n® — 8n; 9) x, = (1 - n)*?

1097. Ilocaedosamenvrocms HaA3BIBAIOT YObl8AOULell, €CIU KaK-
OBl ee UJeH, HAaUWHAS CO BTOPOTO, MEHbBINE MIPEeILIAYIIETO.
Kakue us nmocienoBaTesbHOCTe yObIBatomiue:

— n
l)cn=%n—8; 2)a, =4 - b5n; 3)bn=%;
Hx, -2 5y, = - 6)c = n? n;

n n 1
Ng,=-(n+13% 8b,=-2n*+10n; 9x, = —7?
n

1098. Haiizure cyMMy 1 IepBLIX YJICHOB IIOC/IEA0BATENbLHOCTH (X,),

1
ecin xn = m

1099. IlocrenoBaTenbHOCTh (@,) — apuMeTHUECKas IPOrPeCcCHUsd
C TOJIOYKUTENbHBIMU WieHaMU. J[JOKaKuTe, YTO CyMMa 7 Iiep-

1

BBIX WJIEHOB II0CJIe/J0BATeIbHOCTH (X,), T/e X,

n
NGOG Tt 00

1100. Mexnay umciaamu —19,88 u 19,91 BcTasieHo n unces, KOTO-
pble BMecTe ¢ JaHHBIMU 00pas3yoT apu(pMeTHUECKYIO IIPOrPECCHIO.
IIpu xaxoM 3HAUEHMU 7 PA3HOCTH STOM IIPOTPECCUM ITPWHAIJIe-

paBHa

JKUT 00JIacTU OIlpenesieHud (QYHKIUN I = \/—xZ + 7|x| - 12?7

1101. JokakuTe, YTO €CJIU 4, b U ¢ — TPU IIOCTIEZOBATEIbHBIX
wiIeHa apu(pMeTHYecKo# mporpeccuu, To umciaa a2 + ab + b2,
a? + ac + c2 u b2 + be + ¢2 B ykazaHHOM MOpAIKe TaKke 00-
PasyoT apu(pMeTHUECKYI0 IPOTPECCHIO.

1102. [JokasKkuTe, UTO €CJM CTOPOHBI TPAMOYTOJBHOTO Tpe-
YroJabHUKa 00pasyiorT apudpMeTHUeCKyI0 IPOrDecCcuio, TO ee
Pa3HOCTH PaBHA PaJUyCy OKPYKHOCTU, BIIMCAHHOIN B 9TOT Tpe-
YrOJIBHUK.
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1103. Ilycte JgaHa  TOCIENOBATEJIBHOCTh KOHIIEHTPHUUECKUX
OKpY:KHOCTEH (TO eCTh OKPYKHOCTEH, MMEeIOI1UX O0IIMii IIeHTP)
¢ meHTpoM B TouKe A(—6; 8) Takmux, uro ux paguycel R, obpa-
3YIOT apu()MeTUUYECKYIO IIPOrpPeccuio ¢ MepBbIM wieHoMm 1,6 u
passaocTtrio 0,4. CyliecTByeT Jii B 9TOH IIOCJIELOBATEJIbHOCTU
OKDPY’KHOCTDH, IMPOXOJAINAasA uepes Hauvaso Koopauuar? Ecam
CYIIleCTBYeT, TO KaKOii y Hee HOMEP?

1104. ITocrenosaTensHOCTh (@,) — apudMeTHYeCKasA IPOTPECCHUs.
WsBecrHO, 4TO Ay, + a,, = 0. Hokaxure, uro a, , = 0.

1105. B apupmeruueckoit nporpeccuu S, = S,, m # n. Jlokaxu-
Te, yto S, . = 0.

1106. 3BecTHO, UTO IpHU JIOO0OM 3HAUEHHMN 71 CyMMa 7l IIePBBIX
YJIeHOB HEKOTOPOM YMCJIOBOI TOCJIeAOBATEIHLHOCTH HAXOMUTCS
no gopmyrne S, = 2n? + 3n. JlokakuTe, 4TO 9TA IOCJIELOBA-
TeJILHOCTh SIBJIeTCSA apu(MeTHUeCKOoH mporpeccueii, u Haiigu-
Te ee Pa3HOCTb.

1107. TlocnemoBaTenabHOCTh umces 1; 8; 22; 43; ... obimagaer cie-
IYIOIIMM CBOMCTBOM — PAs3HOCTH ABYX COCEJHUX UMCeJ o0pa-
3y0T apudMeTUUYecKyi mporpeccuro 7; 14; 21; ... . Haiigure
HOMED YJIeHa II0CJIeI0BAaTEIbHOCTH, PaBHOTO 35 351.

1108. B Bospacraromieil apupmMeTHdecKoli IPOrpeccun a,, ay, Ag,
a,, COCTOAIEl U3 IeJIbIX UKces, HanOOIbIINii YleH PaBeH CyM-
Me KBaJpaTOB OCTAJbHBIX WJIeHOB. HaignuTe 5Ty Iporpeccuio.

1109. Joxakute, YTO €CJAU CTOPOHBI TPEYroJbHHKA 00pasyioT
reOMeTPUUYECKYIO IIPOrPECCHUI0, TO €r'0 BBICOTHI TAKKe 00pasyioT
reOMEeTPUUYECKYIO IIPOI'PECCUIO.

1110. ITocnenosatensHoCTh (b,) — KOHeYHas TreoMeTpHUUYECKas
S, - b, 1

nporpeccus. [Joxaxure, uro ——=% = —,

S, — b q
1111. a, b, ¢ — mocaegoBaTeJIbHBIC UJIEHBI T€OMETPUUECKOI IIPO-
a? + b2 b% + 2

rpeccuu. Iokakure, 4TO .
a c

1112. [IBe reomeTpuuecKre HPOTPECCUU HNMEIOT OAMHAKOBOE KO-
JUYECTBO UJIeHOB. IIepBBINA UJeH M 3HAMEHATeJIb IIEPBOM IIPO-

3 .
rpeccuy PaBHBI cOOTBeTCTBeHHO 20 M —, a IIePBBLIA YIeH U

3HaMeHaTeJb BTOPOIi COOTBETCTBEHHO PaBHEI 4 1 3 Ecan nepe-
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MHOKUTH YJIEHBI STUX IIPOTPECCHUil ¢ ONUHAKOBLIMU HOMEpaMH,
., 3 .
TO CyMMa BCeX IIPOM3BeJeHUH OyaeT paBHA 1582. Haiigure,

CKOJIBKO YJIEHOB B 9THX IIpOrpecCcudax.

1113. B BospacTamiieil reoOMeTPUUYECKOIl IPOTPecCur cCyMMa Iep-
BOTO M IIOCJIEJHEro YJIeHOB paBHa 257, a MpousBeeHne BTOPOro
U TOpeAlocJiefHEeT0 WiieHOB paBHO 256. Hatiaure KoamuecTBO
YJIEHOB IIPOrpeccum, ecjau uxX cymMma paBHa 511.

1114. HaiiguTre Bce mporpeccuu, KOTOPhbie OAHOBPEMEHHO SABJISIOT-
ca u apuMeTUUeCKUMU, U I'eOMEeTPUYECKUMU.

1115. Cymma Tpex TIIOCJeIOBATENBHBIX UYJIEHOB BO3pacTarolei
apudmeTrdecKoi mmporpeccuu paBHa 15. Eciau 13 mepBBIX ABYX
ee 4JIEHOB BBIUECTh IO 1, a K TpeTheMy npubaBuTh 1, TO Tpm
MOJTYYEHHBIX YMCJIa 00PasyiT TeOMETPUUYECKYIO IIPOTDPECCHIO.
Haiinure Tpu MCXOOHBIX YMCIA.

1116. Cymma Tpex umceli, 0o0pPasyioIiUX I'€OMETPUYECKYIO IIPO-
rpeccuio, paBua 91. Eciu K sTuMm umciaM npubaBUTL COOTBET-
ctBeHHO 25, 27 m 1, TO mOJAyYMM TPU UYMCIa, OOPaA3YIOIUX
apudmMernuecKkyoo mporpeccuio. HaiinuTe ceabMoil 4jeH reo-
METPUUECKOII IIPOTPECCUH.

1117. Tpu uucja o6pas3yOT reoOMeTPUUECKYIO Iporpeccuio. Eciau
KO BTOPOMY U3 HUX NpuOaBUThL 2, TO OHU 00pasyioT apudMeTH-
YyecKyio mporpeccuio. Ecau ke mmocje 9TOro K TPETheMY UUCIY
npubaBuTh 16, TO mporpeccus OMATh CTAHET reOMEeTPUUYECKOM.
Haiigure Tpu MCXOAHBIX YMCJA.

1118. IlpesupusiTue eXXerogHO YBEJINUYNBATIO 00bEM CBOEH IMPOAYK-
UM Ha OJWH M TOT JKe IIPOIEHT M 34 JBa roja YBeJUUYUJIO IIPO-
u3BOACTBO BABoe. HaiiguTe IIPOIEHT, HAa KOTOPBIN €XKeroIHO
YBEJIUNUYUBAJICA 00beM IIPOAYKIIN STOT0 HPEAIPUATH.

K raase 4

1119. Ha mosiKe BIJIOTHYIO APYT K APYTy cToAT 50 KHUT, YacTh —
mo Gu3uKe, 4acTh — II0 MaTeMaTuke. VI3BeCTHO, UTO HU OJHA
KHUTa 0 (pM3MKe He CTOUT PSAAOM C APYroi KHUTOH 1Mo Gusu-
Ke, a KaxkJasd KHUra II0 MaTeMaTHuKe 00513aTeJIbHO CTOUT PAIOM
C Ipyrodl KHUTOW mo MaTeMaTuke. KakuM MoKeT OBITHL HaM-
6oJIbIllee KOJIMUYECTBO KHUT II0 (pusure?

1120. B kBazgpare 2017 X 2017 sakpallleHbl Bce KJIETKU Ha KaK-
mout ua mmaroHasieii. Hayran BeiOupaioT onuy KjaeTky. Kaxkosa
BEPOATHOCTH TOTO, YTO OHA He 3aKparieHa?
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1121. Tenedpouusniii Homep HuKomasg cOCTOUT M3 ceMH PasHBIX
mudp. Haranbsa xouer eMy IO3BOHUTD, IIOMHS, UTO BCE ITU(MPHI
ero HoMepa pasHble, HO 3a0bljaa aBe mocienuue mu@pbl. Kako-
Ba BEPOATHOCTHL TOT'0, 4TO, Habupasa HoMep TejedOHA HaAyramn,
Haranps ¢ mepBoil monsITKM Ho3BoHUTCA Hukomaao?

1122. 13 orpeskos mauuoi 1; 3; 5; 7 1 9 cM BeIOMpAIOT Hayramn
Tpu. C KaKoOil BEpPOATHOCTBIO M3 JTUX TPEX OTPE3KOB MOXKHO
OyJeT MOCTPOUTEL TPEYTOJbHUK ?

1123. KaxoBa BepOsSTHOCTb TOT'O, UTO B SHBape BBIOPAHHOTO Hay-
rag roga Oymer mATL cyo00T?

1124. B mraxmatHOM TypHUpe ydacTBoBaso 10 rpoccmeiicTepos,
IBOE M3 KOTOPBIX — yKpauHIibl. KasKAbIf M3 rpoccMericTepoB
ChITpaJl IO OJAHOM MapTUU C KaKIBIM M3 COMEPHUKOB. JI06u-
Tesb mmaxmaT Asnekcauap CeMeHOBUY PeIuJ IOCMOTPETh OMHY
U3 mapTuii TypHUPA, BHIOpAB ee Hayraj. KaxkoBa BepOATHOCTH
TOTO, UTO B ATO¥M MAapPTHUU BCTPEUAJUCH:

1) ABa yKpaMHCKUX I'poccMeiicTepa;
2) yKpauHCKUii rpoccMericTep ¢ 3apy0esKHbIM ?

1125. Yuamuiica Hayraja BbeIOMpaeT omHo m3 umcea oT 1920 mo
2019. KakoBa BepOATHOCTH TOTO, UTO 9TO UMCJIO MOYKHO OyIeT
sammcarh B Buge 2¢ — 2b, rme a u b — HarypanbHbIe yncaa?

1126. Bce rpanu Kyba ¢ pedopom 1 M okparnensl. Ky0 pacnuinin
Ha 1000 Ky6ukoB ¢ peopom 10 cm. VI3 aTux KyOMKOB BLEIGUPAIOT
Hayran onquH. KakoBa BepoATHOCTH TOTO, UTO Y HETO:

1) oxpailieHsl 3 rpanu;

2) okpareHsl 2 TpaHU;

3) oKpallleHa OHA I'paHb;

4) Hu oxHA M3 rpaHell He oxpalieHa?
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OBPA3EIl BAPUAHTA ATTECTAIIMOHHO
IINCbMEHHO¥M PABOTHI II0 MATEMATHKE

YACTD IIEPBAA

3adanus 1-12 umerom no yemuvipe sapuarnma omeemda, U3
Komopwvtx moavko OJHH omeem IIPABUJIBHBIU. Buvibepume
npasuabHbLil, N0 8auleMy MHEHUW, 6GPUAHM O0MeEema.

1. Kakas JacThb IIOJIOCKM 3aKpaIlieHa?

g B) 2; B) =; N2

5 7 7 7

2. CKOJIbKO KHJIOTPAMMOB CYIIIEHBIX S06JIOK MOXKHO IOJYUYUTH U3
9 Kr cBeXux, ecau u3 30 Kr cBe)KUX A0JOK IIOJYUAETCS 3 KT
CYIITeHBIX?

A) 0,8 kr; B) 0,09 kr; B) 1,8 xr; I 0,9 r.
3. YKayKuTe ypaBHeHNE, KOPHEM KOTOPOT'O SABJISIETCS YUCJIO 6.
A)Ox = 6; B)bx =30; B)-5x = 30; I') 5x = -30.
4. Yupocrute BoIpaxkenue (m — 3t)(m + 3t) — m2.

A) -9t B) -3t2; B) 2m2 - 9t2; I') -2m2 — 9¢2,
5. BrinmoJsiHuTe melicTBue 32 + 2.
A) 34/4; B) 34/2; B) 44/2; T) 24/2.
5 -7
6. Brruucaure l) . (l .
4 4
A) 16; B) 4; B) %; T) -16.

7. TlocnenoBarenbHOCTS (b)) — reoMeTpruYecKas nporpeccus, b; = 14,
q = —2. Hatigute b,.

AT B) -T; B) 12; I') 16.
8. YkaxkuTe MHOXKeCTBO pellleHUil HepaBeHcTBa x2 — 25< 0.
A) (-5 5);  B) [-5; 5];
B) (=05 5];  TI') (=905 =5] U [5; +9).
m 9. Ilpamble ¢ u d mapajaieabHBI, M — HUX
\ CeKyIas. YKa)KuTe rpagycHyio Mepy yria 1.

65° A) 65° B) 105°
1 B) 115° T) 125°.

\
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10. ITo pucyHKY HalizuTe cos . A
15 8 8 17
A) —3 B) —; B) —; r)—. 17
17 17 15 15 8
11. VKaxuTe KOOPAMHATHI CePeIUHEI OTPE3KA,
KOHIIAMH KOTOPOTO ABJAITCA TOYKH ( B

K(-2; 1) u L(6; — 13).
A) (=2; 6);  B) (-2; -6); B) @; -12); T) (2; —6).

12. B kBajpar, miomagb Koroporo 16 cM2, BnucaHa OKPYKHOCTb.
Haiigure giuHy 9TOH OKPYKHOCTH.

A) 27 cm; B) 87 cm; B) 47 cm; I') 167 cm.
YACTH BTOPAS
Pewume 3adanus 13—-16. 3anuwume omeem K Kax0oMy u3 HUX.

a+7b 3 a—7b}_ 28b2
a2 —T7ab a? + Tab

13. Yopocture BhIpasKeHUe : .
4962 — a2
14. Halimure HamMeHbIlIee IleJI0e 3HAYEHMNE X, IIPHM KOTOPOM pas-
29 — 3x x+ 7

HOCTB JIpoleii 3 u 3 OyZIeT OTPUIlATEJIbHOMN.

15. Haiigure o6aacTb 3HaueHnit QyHKmunu y = 2x2 + 4x — 1.

16. IIpu xakux sHaueHUAX b BexkTOpbl M(—12; b) u 7n(3b; — 9)
KOJITMHEapHbI?

YACTDb TPETHA

Pewenus 3adanuit 17-19 donxnwvl 6bimb 060cHO8aHbL. B Hux
HYMHCHO 3anucams nocaedogameJibHvle Jozuieckue delicmeus u
NnosicHeHus, c0eiambv CCulIKU HA MamemamuuecKue (axmol, U3
KomopbLx caedyem mo uau uroe ymaeepicdenue. Ilpu Heobxodu-
MOCU NPOULLIOCPUPOBAMb DEULeHUS CXeMaMu, zpapuramu,
mabauyamu.

17. Iloesn sagepskasca B mytu Ha 30 mumu. YToOBI IPHOBITH
BOBpEeMsi, MAIIMHHCT IIOE34a Ha IeperoHe IJAWHOM 225 KM
YBeJWYUJ CKOPOCTh HA 5 KM/Y IO CPAaBHEHUIO C 3aMJIaHUPO-
BaHHONM. C KaKoll 3alJIaHNPOBAHHOM CKOPOCTBHIO JOJIJKEH ObIII
IBUTATLCA IMOEe3M?

2,
0.

19. Yriel mapaJjiaesorpamMma oTHocaTcsa Kak 9 : 11. Haiigure
YToJ MeXIY BhICOTAMH IIapaJjljieIorpaMMa, IPOBEeIeHHBIMU U3
BEPIIKUHLI TYIIOI'O yIJja.

2y — xy + x

18. Pemure cucremy ypaBHEHUN
Y+ xy — 3x
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OTBETbl U YKA3AHUA K YITPAXXHEHUAM

T'nasa 1

16. 1)/5 — 2 = ;2)ﬁ J3 >

1
\/5 J— NE)

17. 1) 3 -1 > 0 2)4+4/15 = 18. 1) Vkasauwue.
) \/g ) \/— )

a2+10a+26:(a+5)2+1.23. 2)YKa3aHI/Ie.a2+b2—(4(a+b)—8):
=(@-22+®-2%43)ym2+n2+1-(m+n+mn)=
m?2 - 2mn +n2)+ (m2 - 2m +1) + (n2 - 2n + 1)

= B . 24. 3) Vka-
sanue. Joraxure, uro (@ + 1)3 — 4(a® + 1) = -3(a + 1)(a — 1)2.
2
26. 2) Vrasamme, o+ O _(Lqy = OM IO o s 48 s
5n 12m 60mn

> mn(m + n). 29. IlpousBegeHne NepPBOTO W UYETBEPTOrO BELIpaKe-
HUN MeHbIle IIPOU3BeJeHUs BTOPOro u Tperbero. 32. 8 mueii. 33. 1,5.

34. 2505 rpu. 38. 65% KM/4. 55.1)a >0; 2)a<0;3)a > 0;4)a > 0.

56.1)x<0;2)x>0;3)x>0;4)x<0.57.1) Oa; 2) mer. 58. 1) x + 2 > y;
2)y-3<x3)x+1<-y+1;4) x<-y+ 8 5 —(x+1) <—y;
6) cpaBHUTH HEBO3MOKHO. 9. 1) a — 2 <b; 2) b + 3 > a; 3) —a + 2 >
>-b+ 2;4) -b -7 < —a; 5) —a > —(b + 3); 6) cpaBHUTH HEBO3MOKHO.

60.1)3,1<2x+0,7<3,7;2)3,5<5—-x<3,8; 8)—0,6 < g -1<-0,5;

4)-13<2-10x<-10.61.1)2,2<3a— 0,2 < 3,4; 2) 2,8 <4 — a < 3,2;
20

3)34<§+3<36 4) 4 < 10 — ba < 6. 62. 1) 4 < — < 10;
a
201 < L <1. 631)10<@<202)02< L
3a + 4 2% — 3
64. 4,2 <a <5.65.48 <p <51.66.1)x>y; 2)x <y.67.1)a <b;
12 27

<12.69.3 <

2)a > b.68.3 < <9.70.§>3mm2<—3.
7 X x

72.1)-3; 2) -4. 74. 12,25. 75. Mogens B (R = 32,5), MOlIeJIBA(R=28).

4b 8

76. T , 92. H 95125<—<102— <= < —.

oBepJa, JlHemp. erT. ) b ) TRETRET:

96.1)2 < X < 4,2)2 < 5Y 25 97 108 p<12,4.98.28 < P <34.
5 y 8 2x 4

99. 63° < LA < 70°.102. YK azaunue. Ucrnoab3yiiTe HEPAaBEHCTBO MEK-
Iy CPeJHUM apudMeTUYeCKUM U CPEeJHUM TIeOMeTPUUYEeCKHM U IIOUYJIeH-
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Hoe yMHOXeHUe HepaBeucTB. 103. CMm. ykasanue K IpeAblayIIeMy HOMe-

py. 104. Yk azanue. BocnonssyiiTeck Tem, uro x + % > 2 npu x > 0.
106. 100 r 6-mpomentoro m 200 r 3-mpomenrtaoro. 107. 42.
109. 1) 96,5 gm/u; 2) 0,63 km/u. 114. 1. 124. —1; —2. 125. 1; 2; 3; 4.
126. 1) JIo6oe umcao, xkpome 0; 2) mdroboe umcio, kpome 0; 3) Jroboe
yucyo; 4) x = 0; 5) mioboe umcyio, Kpome 1; 6) mobGoe umeao; 7) HeT
pemenunii; 8) x = 1; 9) mer pemenwuii. 127. 1) Jlo6oe uwmcio; 2) Jro-
6oe uwmcyio, Kpome —2; 3) HeT pemreHuii; 4) x = —2; 5) HeT peIllIeHUI;
6) mo6oe umcao. 128. 1) Jlo6oe umcio, Kpome —2; 2) HeT peIeHUIt;
3) nro6oe umeiao, kpome 0; 4) mob6oe uueao, kpome 0 u —1; 5) ar060€ 1I0-
JoKUTEeSbHOe unciio; 6) 1 u so6oe oTpuriaresnbuoe uncao. 129. 1) Jlroboe
yucyio, Kpome 3; 2) HeT pemreHmi; 3) Jmboe uwmcio, Kpome O;
4) ar060e uncyo, kpome 0 u 1; 5) 1r060€ MONOKUTEIHLHOE YNCI0, KpoMe 3;

6) mrob6oe orpunarenbHoe uywucio. 133. ~ 122 cm. 140. Ha 16% %.

164. 1) AUB;2)ANnC;3)BNnC.165.1)AuUC;2)AnNnC; 3)BnC.
168. 60 xMm/u. 169. 6 uau —6. 173. 1) Ha 5-it mun; 2) 3a 5 muH; 3) 3a
2 mun; 4) Ha 30 °C. 174. —4; 2. 199. 1) a > 0; 2) a < 0. 200. 1) b > 0;
2) b <0.202. 1) 1; 2; 3; 2) 1; 2; 3; 4; 5. 203. 1) 1; 2; 2) 1; 2; 3.
204. 1) 9; 2) 0. 205. 1) 5; 2) 0. 206. 1), 3) (—o0; +00); 2), 4) HET PEIIEeHUH.
207. 1), 3) Her pemenwnii; 2), 4) (—o0; +00), 208. Mensbire yuem 12 cm.
209. 1) a > -7; 2) a > -2. 210. 1) a = 0; 2) a = 3. 211. 1) b < —4,5;

2)-4<b<Oummmb>0.212.1)a>—4; 2)a > 9. 213. 1) Ecu a < 0,

3 . 3
T0o x < —; ecau a = 0, To pemeHuir Het; ecau a > 0, To x > —; 2) ecau
a a

a<0,10x<0; ectu a =0, To x — a1000e ynciuo; ecau a > 0, To x = 0;
3) ectu a < 0, To x > 0; ecitz a = 0, To pemmenuii Her; ecau a > 0, To

5
x <0;4)eciua <0, 10 x <——; ecau a = 0, To x — a000€ YHUCIO;
a

ecau a > 0, To x > —é. 214. 48. 215. 51. 218. 2 km/u4. 221. 950,4 rp=H.
a

224. Tlocnenuee, y Hee 30 % mobexm. 241. 1) 6; 7; 2) 1; 2. 242. 1) —5;
-4; -3; —2; —1; 2) 7; 8. 243. 1) 1; 2) -2. 244. 1) 1; 2) —1. 249. 1),
3) Her pemennii; 2) x < 2,8; 4) x — m060e yucao. 250. 1) Her perre-
Huit; 2) x < 10. 251. 1) [3; 5) U (5; 7); 2) (5; 10). 252. 1) [2; 4) U (4; 6);
2) (3; 8). 263. Or 1 cm 1m0 6 cm. 264. -1 < a < 0. 255. a > 3.

259.1) 15 < 2x — y < 38; 2) 2 < X < 10. 260. m < _%. 261. Ba 60 muxH.

Yy
262. Her xopueii. 265. 2), 3). 267. 1) m > 0; 2) m < 0; 3) m < 0;
4)m > 0.269.1) a3 — b3 > ab(b — a); 2) m2 + n2 > % 270. IlepBsolii.
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271. IInomans KBajgpata Ooabime. 276. 1) 8x > bBy; 2) 3x > y;
3) 8x < —y; 4) —bx < —2y. 278. 1) 2a — 10 > 0; 2) 35 — Ta < O.
279.1)1 <|x|<3;2)0< |x| < 7.283. 1), 3) [Ia; 2), 4) meT. 284. 81 <.S < 100.
285. 1) 3m + 2n > 12; 2) b — 3a < 0; 3) cpaBHUTH HEBO3MOIKHO;
4)p—49<9.286.1)5 <a’?+ 2a+5<8;2) 4 < x%-4x < -3;
3)i<l+l<i; 4)—6<L—7<—3E. 287. x > y. 288. 20 < S < 60.
20 a b 10 mn 3
293. 2; 3; 4; 5; 6; 7; 8; 9. 294. —1 u —2. 298. Haumensbiiee uucso 1,6, Hau-
6oabirero He cymiecTsyet. 307. 30. 308. 1) [11; +o0); 2) [5; 7) U (7; +0).

309. Boupire 9 cm. 310. 1) a > 1;2)a<0mm 0 <a < i 311. 1) Ecau

a
a<-3,T0x < ——; ecJu a = —3, TO X — JOOOe YHCJIO; ecau a > —3,
a +

a-5 .
TO X > 3; 2) ecnmu a < 3, To x > —3; ecau a = 3, TO PelIeHUNA HeT;
a +

ecima >3, 0 x <-3;3)ecima <-1,0x <a-1; eciu a =-1, To
pelieHuii Het; ecau a > —1, o x > a — 1; 4) eciz a < —2 wiau a > 2, TO

; ecau a = —2, TO pelreHui Het; ecau —2 < a < 2, To X > ;
a+ 2 a+ 2

ecau a = 2, To x — Jioboe uuciao. 312. 7, 8, 9 uam 10. 317. 1) 1; 2; 3;
2) HaTypasabHBIX perenuii Her. 319. 2) [8; 9]. 320. 19. 322. 1) a > 5;
2)a > 2. 323. 1) Ecau a < 2, To pemienuii Het; ecau a > 2, 10 2 < x < a;
2)ecnu a < 6, T0 x > 6; ectu a > 6, To x > a. 324. a < -0,5 unu a > 1,5.
325. 0 < a < 8. 326. 56.

x <

ducralpbHasg MaTeMaTHKa

1. Ha 3 059 025 Teic. rpa. 2. Ha 915 rpu. 3. 670 rpu. 4. 8 rpH.
5. 216 rpu; 2592 rpu. 6. 5600 rpu; 5174,4 rpH.

I'masa 2

344. 7) x — mr060e umcio; 8) (—o0; —1) U (—1; 5) U (55 +90); 9) [2; +00);
10) (—2,5; +o0). 345. 7) x — m1060e unciio; 8) (—o0; —3) U (—=3; 1) U (1; +o0);
9) [-8; +0); 10) (3,5; +0). 347. k= -3, b =5. 348. k= 3, b = —-T.
349. 1) [-5; +0); 2) (=o0; 3]; 3) [2; +0); 4) [-3; +0); 5) [5; +00);

Jb
Ja + b’
362. 50. 374. 1) (0; 3), (-=3; 0); 2) (0; \/5), (=2; 0); 3) (0; —-1), (1; 0);
4) (25 0). 375. 1) (0; —-5), (55 0); 2) (0; 3), (=9; 0); 3) (05 1), (—2; 0);
4) (—3;0).378.1)3; 2)2.379.1)2; 2) 2. 383. 1) x > 1; 2) -10 < x < 4.
384. 70 xm/u u 80 rm/4. 385. x; = 2, x, = 3, ¢ = 6. 386. 14 mu=.
388. IlepBaa mpo6pr menbine. 403. 1) x = -3, x = 1; 2) [-4; +0);
3)-83<x<1;4)[-1; +20).404. 1) x =1, x =3; 2) [-1; +0); 3) x < 1 wam
x>3;4)(—20;2].405.1)x=5;2)x=-3,x=0.406.1) x=3; 2) x=0, x=5.

6) (—0; 9]. 355. ¢ = 3, x, = 1. 356. 357. Onun. 358. 4186 rpx.
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x+4 x-2+6 x-2 6 6

407. YkasaHue. = = + = + 1.
x -2 x -2 x—-2 x-2 x -2

408. Vkasanwue. x+5:x+1+4:x+1+ 4 = 4 + 1.
x+1 x+1 x+1 x+1 x+1

409. 2) a = 4. 411. -2 < x < 5. 412. 10. 413. 2 c. 418. 1) 4; 2) 7.
438. y = % x2. 441. a = —10. 442. b = 2. 443. 1) b = 2; 2) b = —-10.

444, a = -3. 445. 1) (2; 2) u (5; 5); 2) (4; —4) u (2; —2). 446. 1) (0; 0)
u (6; 6); 2) (2; —2) u (—5; 5). 448. (2,5; 8) u (2; 7). 449. (1; —5) u (0,2; —4,2).
450. = 10,6 c. 451. 1) 125 m; 2) nmogHUMAaJIach B IEPBBIE 5 €, CIYCKAJIACh
B caenymomue 5 ¢; 3) uepes 10 c. 452. 1) 11,25 m; 2) moguuMajcs B mep-
Bole 1,5 ¢, coyckasics B ciaepyroriue 1,5 ¢; 3) uepes 3 c. 453. b = —10,
c=232.454. a = 2, ¢c = 5. 455. a =1, b = -6, ¢ = 7. 456. ¢ = 7.
457. ¢ = 8. 458. ¢ > 16. 459. ¢ < —1. 466. 1. 467. 1) -3; 3; 2) —2; 2; 3.
468. 7376 yenosek. 471. Ha 11. 487. 1) (—o0; —1 — 24/2) U (1 + 24/2; +o0);

N {1 _Zm; 1 +2\/ﬁ}_ 488 1)@ - T 2+ Ty 2) [_oo; %ﬁ} g
U {7‘1 i Jﬁ; + ooj. 491. 1) (-00; +00); 2) &; 3) (—00; 1) Y (1: + 00];
9 3 3

4) {4} 5) (=05 -1) U (-1; +%0); 6) {5}); T) (-°°; +o0); 8) .
492. 1) Her pemenunii; 2) (—o0; +00); 3) {3}; 4) (—o°; 0,6) U (0,6; +0);
5) {1}; 6) (—o0; +00); 7) J; 8) (—o0; 8) U (8; +0). 493. 1) 1; 2) 1; 2; 3; 4.
494. 1) 1; 2; 3; 2) —-3; —2; —1; 0. 495. 1), 3) (—°0; +0); 2), 4) HeT pe-
menuit. 496. 1), 3) (—o0; +0); 2), 4) Her pemrenuii. 498. 1) —-3; 2) 2.

499. 1) 1; 2) 0. 500. 1) |:%, 2}; 2) (—oc; —2,5) U (0,5; +o0); 3) (—1; - %),
4) (-005 0) U (2 +00). 50L. 1) {—%; %} 2) (-005 1) U (-1; +o).

502. 1) [-1; 2) U (2; 3]; 2) (—o0; —2] U [1; 2) U (2; +0). 503. 1) (0; 1);
2) (3; +o0). 504. 1) (-o0; —4,5]; 2) [8; 12). 505. 1) 0; 1; 5; 6; 2) —3; 1;
2.506. 1) 0; 1; 3; 4; 5; 2) 1; 2; 3. 507. 1) [3; 4) U (4; 5]; 2) (—90; —2) U
U (1; 2) U (2; +0). 508. [3; 4). 509. (4; 5]. 510. 1) -2 < a < 6;

2)0<a<%.511.1)a<2mma>6;2)a<0nnn0<a<0,4,nnn

a>2.512.1)—7<a<5;2)a<0m11/10<a<i.513.1)0<m<28;

2) m < —4. 516. a = 2; x, = 1; x5 = 2. 517. 9 ymakoBok. 522. [la.
533. 1) (2; 1), (2; —1); 2) =er pemreruit. 534. 1) (3; 1), (—=3; 1); 2) Her
pemenwuii. 535. 1) (—=4; 0), (—1; —3); 2) (0; 2). 536. 1) (—6; 0), (-1; —5);
2) (0; 3). 537. 1) Oguo perrenne; 2) uerbipe perneHusi. 538. 1) (3; 2),
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(=42; 11); 2) (55 0), (3; 4); 3) (=25 4), (2; 2); 4) (4; 3), (% —%j
539. 1) (-1; -1), (55 2); 2) 3; 2), (1,25 3,4); 3) (3; —1), (=3; 2);
4) (2; 3), (15; —10). 540. 1) (3; 2), (-4; 9); 2) (35 5), (55 3), (=35 —5), (—5; —3).
541. 1) [3,5; gj 2) (25 5), (2; =5), (=25 5), (=25 —5); 3) (15 4), (-1; —4);

4) (1; 5), (=1; —5). 542. 1) (5; %} 2) (1; 2), (15 -2), (-1; 2), (-1; =2);

3) (2; 1), (=2; -1); 4) (=3; 1), (3; —1). 543. 1) (2; 3), (-2,5; —1,5);
2) (4; -1), (2; —3). 544. 1) (2; 1), (-1%; - z%); 2) (-1; -8), (—4%; zj.

545. 1) (2; 1), (1; 2); 2) (3; 2), (—2; —-3); 3) (1; 0), (-1,5; 2,5); 4) (2; -1),
(%; gj 546. 1) (3; 2), (—-10; 15); 2) (-1,5; 0,5), (0,5; 2,5). 547. 1) a = 2;
2) a = —2. 548. [-11,5; —9]. 549. 2 km/4. 551. 5000. 552. 1) Terpaab
— 9 rpH, kapaggam — 6 rpa; 2) 18 xMm/4; 2 KM/4. 555. -7 u 4. 556. 4
u —3. 557. -2 u —5. 558. 6 u 4. 559. 20 m u 30 m. 560. 8 cm u 10 cm.
561. 5 cm u 12 cm. 562. 6 cm u 8 cm. 563. 5 u 10 maum 30 u —15.
564. 6 u 3 uau 1 u —2. 565. 24. 566. 48. 567. 8 c./mun u 10 c./MuH.
568. fAua — 6 zamau, Ona — 5 sagau. 569. 5 M u 8 m i 19,5 m u 22,5 M.
570. 21 pan. 571. 60 xm/u u 80 xKm/u. 572. 12 x¥m/u u 18 KmM/4.
573. 3 kM/u u 12 xKm/u. 574. 28 cm. 575. 30 cm2. 576. 6 4 u 3 u.
577. Orer; 3a 10 gmeit, cbiH — 3a 15 gueii. 578. 4 k¥kM/u mw 5 KM/4.
579. 12 km/u u 18 xm/u. 580. 20 km/u u 2 KM/u. YKazauue. [aa
pelreHusi TMOJYYeHHON CHCTEeMBI WMCIIOJb3yiiTe MeTOo] 3aMeHbl IepeMeH-
Hoii. 581. 18 KM/u u 12 KM/u. YKaszaHue. IIycTh CKOPOCTH BeJO-

cunenucra, exasmiero u3 A B B, — x KM/4, a apyroro — y km/4. Ilo
2
—x + iy =18,
5 10

CJIOBUIO 3amgadym wunuMeeM CUucrem aBHEHUN
v A v e 18 18 9 2

y x 10 5
584. [-3; 2) U (2; 3]. 585. 8. 586. Haranba :KUBeT B TpeTbeM IIOIHE3-
ne Ha 5 sraxke, Cepreii — B maTOM Hoabesfe Ha 7 srame. 587. 201710,

594. 1), 3), 4) Ha; 2) mer. 595. 1) (—°0; 0) U (0; +0); 2) (—°0; 0) U
o0 3Jo (G e B oo 1 0 10U (0 o0 4y (oo 1y
U (=1; 0) U (0; 1) U (1; +0); 5) (=003 0) L (05 +0); 6) (25 5) U (5; +00);

N x=0;8 x=-1; 9 x = 0. 596. 1) 0; 2) 0; 3) [0; 2]; 4) (0; 1];

5)[-2; +00); 6)(0; i} 600. 1) He cymectBytor; 2) 1; 3) 10. 601. 1) (—2; +00);
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2) (—o0; —=2). 607. 1) (-o0; —4) U U (—4; +0); 2) x = 0; 3) HET TaKuUX
OPOMEXKYTKOB; 4) (—°0; —3) u (—3; +°); 5) -3 < x < 0; 6) x < —3 min
x> 0.608. a=2.615.¢c=9.616. a = -2. 617. 1) [0; 8]; 2) [-27; O].
618. (—1; 4), (5; 10). 619. p = —5; ¢ = 8. 621. x = 4. 622. 1) —-0,5; 2) —1.
623.1)a>0,b<0,¢>0,D=0;2)a<0,6<0,c>0,D>0;3)a>0,

b>0,c>0,D<0;4)a<0,b>0,c<0,D>0.625.a>§.

631. 1) (~o0; ~3) L (T; +o0); 2) [3; 61; 3) (—oo; %} U 15 +00); 4) (—é; 2}

632. Meubire uem 5 cm. 633.0 < x < 7.634. - 1,6 < x < —%. 635.1) c=16;
2) ¢c=9.636.1)[-2; -1) U (1; 2]; 2) [-3; —1) U (0; 2]. 637. a = —2.
638.m<—%m11/1m>1 639. Eciu a < —6 unau a > 1T0x12—a—1+

++a? + Ta + 6; eciu —6 < a < —1, To pemenuii Her. 640. 1) Eciau a < 2,
T0 —2 < x < —@a; ecau a = 2, TO PellleHn HeT; ecau a > 2, To —a < x < —2;
2)eciu a < -1, 10 x < 2a wiu x 2 —a — 3; ecau a = —1, To x — Jg06GOE
unco; ecan a > —1, to x < —a — 3 uan x = 2a. 641. 1) Eciiu m < -2,
Tox <mjecan 2 <m<3, T0x < —2;ecaum >3, To x < —2 WIn
3<x<m;2)ecium < —4,T0-4<x<2;ecmm-4<m<2,Tom<x<2;
ecau m = 2, To cUCTeMa He mmeeT perrenunii. 645. 1) (2; 5); 2) cucrema
He uMeeT perreHuii. 646. 1) (6; 2), (2; 6); 2) (3; —4), (-3; 4), (—4; 3),
(4; =3). 647. 1) (3; 2), (=3; 2), (=3; —2), (3; —2); 2) (3; —=2), (-3; —2);
3) (2; -1), (-2; 1); 4) (6; 10). 648. 1) (4; 1); 2) (-1; 0), (0; —-1), (1; 0).
649. 1) (-1; -2), (-2,5; —1); 2) (3; 1), (-3; —1). 650. 1) (6; 2), (3 ;)
126 . 54

2) & 1), ( 117 11

j 651. 5u 2 miu -2 u —5. 652. 5u 7. 653. 4 cm

u 8 cm. 654. 4 u 5 niu 15 I/I% 655. 12 cm 1 9 cm. 656. 4 cm u 5 cm.

657. 35. 658. 28 cm miu 26 cm. 659. 90 km/u u 80 xm/4. 660. 8. 661. 7.
662. 25 nau 85. 663. 100 x 80 m. 664. 20 u u 30 4. 665. 20 meraseii.

I'naBa 3
676. 1) yg = 7; 2) y; = yg = —29; 3) He ABIAETCA UJIEHOM IIOCIIEHO-
BaTeJbHOCTH; 4) Y., = 79. 677. 1) x;, = 69; 2) He ABIAeTCA UTEHOM
IocJIefloBaTeIbHOCTH; 3) X, = 5; 4) Xy = x4 = 6. 678. 1) ¢, = 8, ¢, = 3,
cg=—"2,¢c,="T,¢c5=-12; 2) c; =3, cy=-3,¢c53=-38, ¢, =3, ¢y = —3;
8)c;=-2,c,=8,c3=1,¢c,=4,¢c5,=5;4)c;=0,cy=-5,c3=-5,¢c,=1,25,
c,=-0,3125.679. 1)y, =5,y,=3,y;=-1,y,=-9, y, = —25; 2) y, = 16,

i; Yy = 64. 680. 1) a; = 25; 2) b, = 32; 3) c,, = 1,

y2:17y3:89y4:16
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rae k — HaTypaJabHOe unciio; 4) y, = y; = 6. 681. 1) x; = —1; 2) a, = —21.
684. —7. 685. (0; 2), (0; —2), (-3; —1), (3; 1). 686. Yepes 5 mecsIies.
689. (1; 2; 3); (-1; —2; —3). 705. 1) 5; 2) 4 %; 5 %; 3) 4; 5; 6. 706. 18;

m=2_ 1, 708.1) a, = 39,
m m
d=-2;2)a,=5,d=2.709.1) ¢, = 45,d =3; 2) ¢, = -1, d = -3.
710. 1) Ila; 2) mer. 711. 1) Her; 2) na. 712. 32. 713. 27. 714. 1) d = 5;
2) 69. 715. x = 1 umu x = 6. 716. y;, = -1 uou y = 4. 717. m = 1.
718. 1) -37; 2) 2,5. 719. 1) —25; 2) 5,4. 723. 1) —1; —/3; V/3; 2) 1 + /2.
724. Ila. 725. [-10; 0) U (0; 1]. 726. 96 000 rpz. 740. 1) 42 653;
2) 12 425; 3) 12 402; 4) 1635. 741. 1) 12 810; 2) 123 525. 742. 1) —44;
2) 98. 743. 1) —275; 2) 192,5. 744. 4. 745. 4. 746. 100. 747. —100.
748. 15. 749. —197,4. 750. 484. 751. 1) 15; 2) -3 wm 6. 752. 1) 12;

2) —37. 753. 610. 754. 6 u. 757. 3, —/3. 759. 10 Om. 762. 6 wru —%.

21; 24; 27.707. 1) a, = —x + 3xn; 2) a, =

778. x; =12, q = 4. 779. 1)(]=2I/IJII/I(]=—2;2)(]=3;3)(]:%I/IJII/I

q= —%; 4)q;=-1.780.1)g=3umqg=-3; 2) q = % 781. 2,5; —5; 10;

—20; 40. 782. —E; 5; —20; 80; —320; 1280. 783. x, = i 784. b, = L
4 32 1000
1

wm b, = ~1000° 785. 1) ¢; = 1000; 2) ¢4, = 64 umu c; = —64.

786. 10 kixerok; 40 KiaeTok; 320 xiaerox. 787. 1) 1; 8; 64 wau 1; —8;
64; 2) 1; 4; 16; 64. 788. x, = 1, xg = 2, x; = 8. 789. 4; 2; 1 npnu
x =1, u —9; —24; —64 mpu x = —-12. 790. -1; 1; -1 mpu y = —1.
793. 8 cm2. 795. 1) a; = 3, d = 2; 2) a; = 5, d = —1. 797. —10,008.
799. Ha 85 cm. 800. a, = n(nTl) 801.1) 13 676,31 rpu; 16 850,58 rpH;
2) 3676,31 rpu; 6850,58 rpu. 802. 1) 25 088 rpu; 31 470,39 rpm;
2) 5088 rpm; 11 470,39 rpu. 803. 8000(1,09" — 1); 1504,8 rpwu;
2360,23 rpu. 804. 7972 rpu. 805. 5800 rpu. 806. 8000 rp=.
807. 1) 1825,35 rpu; 2) 1665,94 rpu. 808. 1) 47 550 uenoBek;
2) 45 219 uenosek. 809. 20 %. 819. 211. 820. 67,1 cm. 821. 1) 189;

2) —409,5. 822. 1) 682; 2) 183. 823. 1) 1%; 2) 605; 3) —10; 4) 635.

824. 1) 1%; 2) 2295; 3) —104; 4) 364. 825. 1) 5; 2) 27. 826. 1) 3;
2) 81. 827. 1) 21 ; 2) — 1 . 828. 781 mam —521. 829. 364 wau
x4 -1 x+1

182. 830. Hesumakomel, OPeIJIOMKUBIINKA yrosop. borau moJy4dmia
3 000 000 py6., a sammatuax 10 737 418,23 py6. 831. 728. 832. —22.
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833. 1) 6; 2) 7; 3) 5. 835. —31,2. 836. 252. 837. 20 000 rpu mox
10 % romoBeix u 40 000 rpu mox 7 % romoBwix. 839. (2; —2); (—2; 2).
840. B camone «I'amma», 2755 rpu. 841. JlerkoBymika 3a 2 4, MOTOILH-

1
KJvcT 3a 4 4. 844. 7. 845, x, =7 — gn 846.b,=-1.847.1)a,=2n - 1;
n
2) a, = P 1; 3)a,=n%4)a,=2%5)a,=(-1)%6)a, =(-1)" + 2.

848. 5. 855. 1) —5,5; 2) —200. 856. 27. 857. a,, = —0,1. 858. [la;

cpenusas cropoua paBHa 13 cm. 859. 16; 25 uau 4; 1. 866. 1) —420;

2) —615. 867. 1) 3; 2) 7. 868. 9 nmeir. 869. a, = 8, d = 2. 870. 1) 81;
n—nz n2+n

2) 105. 871. 3750. 872. 1) p 2 ; 2) ¢ 2 . 877. 2; —4; 8; —16; 32.

878. _% 879. ¢g = é, Cy = 2—15 880. —18. 881. 9. 882. 1; -3; 9, ecau

V5 +1
.

888. 3069 cm2. 889. 781,2. 890. 61. 891. 765. 892. 510 wium 153.

x=2.883.1)b,=1,2,q=2; 2) b, =3, q = 2. 884. MoryT, q¢ =

893. b = 3, ¢ = -2, n = 6. 894. 1; 4; 16; 64; 256; 1024.
895. B 10 u 30 muH.

I'naBa 4

904. 720. 905. 120. 906. 6. 907. 16. 908. 20. 909. 1680. 910. 36.
911. 8. 912. 1) 60; 2) 125. 913. 1) 20; 2) 25. 914. 6. 915. 120.
916. 600. 917. 18. 918. 8. 919. 45. 920. 240. 921. 48. 922, 24.
924. (1; 1), (2; 0). 925. 1) —-2,5; 0; 1; 2) —-2; 2; 3. 927. 28,8 KM/u.
928. 12. 939. Her. 940. 1) =~0,44; 2) =~0,23; 3) =0,75; 4) ~0,91.
941. 1) ~0,09; 2) ~0,25; 3) ~0,56; 4) ~0,77. 942. 1), 3), 4) Cayuaii-
HasdA; 2) JocToBepHas; 5) HeBosMoKHaA. 946. 1) 9; 2) 2400. 947. 1) 495;
2) 700. 948. 21 uau 22, uaum 23. 949. Or 55 mo 59 BBICTpEIOB.
952. (-2,5; —1). 953. —10,008. 955. 190,08 rpu. 956. 3,5. 969. %
970. i 971. i 972. 1) )— )— 973. 1) i; 2) £;

15 15 365 365 61 366

35 1 1 1 1
3—9741—2—;3—;4—.975.1—;2—;3_;4_.
)366 ) )12 )12 )2 )6 )6 )12 )2

976. 1) 5; 2) 0; 3) 5; 4) % 977. 1) 4; 2) 8; 3) meunie 12; 4) menbite 24.

978. 1) 4; 2) 2; 3) Goabmie 6; 4) 6oabime 2. 979. 3eneHpIx — 2 pyu-
K, KpacHbIXx — 5. 980. 10 KpacHBIX ILTaTKOB U 2 B KJETKY.

981. 6 xpacubix po3. 982. 3 wmam 4 Bapeuura. 983. % 984. %
985. 1) %; 2) g; 3) i; 4) % 990. (2;-2), (—2;2). 991. 72 KMm/u.

" .



992. ¢ < 0. 1003. 15 xm/u. 1004. 1) 26 620 rpu, 2) 6620 rp=H.
1005. B Jliokcembypre — 15 eBpo, B Beurpum — 7812,5 dopun-
TOB, B YKpamne — 573,13 rpu. 1006. 8 umcen. 1010. 120. 1011. 8.
1012, 625. 1013. 1) 25; 2) 20. 1014. 756. 1015. 56. 1016. 60. 1017. 48.
1018. 96. 1019. 1) 10000; 2) 5040. 1020. 15120. 1021. 28. 1026. 1) 0,03;
2) 0,45; 3) 0,25; 4) 0,75. 1028. 1) 126; 2) 225. 1029. 8 mapruii.

1033. b—_l 1034. PaBHOBeposTHBIE coObIiTuA. 1035. 1) i; 2) 0;
a+b-1 25

3) E; 4) E; 5) l; 6) i; 7) 1; 8) E; 9) i; 10) E 1036. i

25 25 5 25 25 25 25 25 18

1037. 1) & 2) L 3) 0. 1038. 1) L; 2) 2. 1039. 6.
37 30 575

3aJgauyM MOBBINIEHHOM CJIOKHOCTHU

1045.2) Yrasanue. x2—4x+5-2x -2/ =(x—-2)2-2x - 2|+ 1=
=(x -2 - 1)2 > 0. 1048. Ykasauue. PaccMoTpuTe PasHOCTL KBaJ-
paroB JjeBoi m mpasBoil uacteit. 1049. 1) Ykasaunue. 3aMeHuTe IO-
ciaemHee umciao 6 B JieBoi uvacTu HepaseHcTBa Ha 9. 1050. Ykasa-
2 4 6 120 1 3 5 119

Hue. PaccMoTpuTe X = — - — - — +voo " — M Y = — * — * — + eeu - ——.
3 5 7 121 2 4 6 120

Ioxaskure, uTo x > y, mosromy x2 > xy. 1051. 33 yuamuxca, u3 Ko-
TopbIX 1 BiazeeTr TpemMsA HHOCTpamHbBIMU sas3biKamu. 1052. 1) Her;

2) mer; 3) ma; 4) ma. 1053. Hampumep g CyiecTByeT 6eCKOHEUHOe

MHOKecTBO Takux uywmcesa. 1054. IlpaBuasnas. 1055. x = y = z = 1.
1057. 1) 4; 2) 27. Ykasauue. HcnoabayiliTe HEPABEHCTBO MEXKIY

1
CpeaHNM apu(pMeTHYeCKHM U cpesHuM reomerpuueckum. 1058. 1) re

2
+
Yxasauue. y

> 3y, nooromy — %; 2) % 1059. Yk a-
+y

saHHe.(\/;+\/;+\/2)2=x+y+z+2(1/xy+\/ﬁ+\/5) <
Xty y+z
2 2

<7+ 2[ + 2 ; xj 1060. x < 3(2 — \/5). 1061. 1) Eciu

m<-3,Tox <

3 ; ecau m = —3, TO X — Ji00oe Yucjao; ecau m > —3,

6m — 1 16m + 7
; 2)ecium < 5, TO Xx < ———; ecau m = 5, TO Hepa-
m+ 3 m-5

TO X >

15m + 7
>

BEHCTBO He MMeeT PelleHui; ecau m > 5, To X 5 1062. 1) Her;

m —
2) na; 3) ma; 4) na. 1063. Yrasanue. y = x2 — (a + b)x + (ab — ¢2).
IucKpUMUHAHT KBaZpaTHOro TpexuneHa x2 — (a + b)x + (ab — ¢?)
paBern (a — b)2 + 4c2. 1066. Yrkaszanue. a = 2. 1067. a = 2.
1070. 1) x < O mmum x > 2; 2) 3 < x < 1; 3) x < 0 miau x > 3,5;
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4)—%<x<3,5.1071.1)x<—4mmx>1;2)—5<x<1;
5+ /33 J33 -5
— nuIn <
4 4
wmm x > 2. 1072. -3 < x < -1. 1073. a > 1. 1074. m < -

3)-3,5 < x <

’

x<1;4)x<—§nnn0<x<

NG IES VRN

1075. -6 < a < 2. 1076. — 3 < b < 6. 1077. 1) Ecau |a| > 2\/5, cucremMa
He UMeeT DeIleHuil; eciu |a| = 22, cucrema uMeeT efMHCTBeHHOE pe-
IIeHNe; eCJIU |a| < 2x/§, cucTeMa MMeeT IBa PeIleHus; 2) eciau |a| < 2,
cuCTeMa He UMeeT DeIleHH; ecnu |a| = 2, cucrema MMeeT fBa pEIIeHUs;
ecyu ’a‘ > 2, cucrema mMeeT ueThIpe pemrenusa. 1078. (2; 4), (—4; 4).
239 117
146° 146
2)(4;-3), (3; —4).1081. 1) (2; 1), (1; 2); 2) (3; 1), (-1; —3). 1082. x =y =4,
z =-4. 1083. 1) (3; 1), (1; 3). YKazaHue. 3ameHa x + y = u,

xy = v; 2) (3 5), (5; 3). 1084. 1) (3; 1), (-3; ~1), (145“:1%06; 4“;306}

(_14“106; - 4“106]; 2) (2 1), (1; 2), (-1; -2), (-2; -1), (ﬁ; ﬁ}

1079. (1; 2), (— j 1080. 1) Cucrema He mMeeT DeIIEHU’IT;

53 53 5 10

(ﬁ; ﬁJ [_ﬁ; _ﬁ} L_ﬁ; _ﬁ} 1085. 1) (3; 2), (-3; -2),
10° 5/ 100 5 5° 10
(?; ?J (_g; _ﬁ} 2) (25 1), (-2 —1). 1086. 6 u 4.

1087. 3 ¥km/u u 4 xm/u. 1088. 10 m/c u 15 m/c. 1089. 100 xM™m/u.
1090. 90 xm/u, 60 xm/u. 1091. 7 gm. 1092. 10 muu. 1093. 6 u.
1094. 11 %; 5 %. 1095. 18 km; 12 km/u. YK asauue. IIyets x KM/4 —
samanupoBanuas CepreeM CKOpPOCTb, a Y KM — PacCTOSHHE OT JoMa [0
craguoHa. MIMeeMm cucTeMy ypaBHEHUIA

y = 1,5x;
yo 2%
1 N x . 3(x +8) _ 13‘
3 3(x+8) x+ 3 3
1096. 1), 5), 6), 7), 9). 1097. 2), 4), 6), 7), 9). 1098. n T 1100. 9;
n+

10; 11; 12. 1103. HTa; n = 22. 1106. d = 4. 1107. 101. 1108. —1; 0;
1; 2. 1112. 7. 1113. 9. 1114. Toapko IOCJIELOBATEJIbHOCTH OLNHAKO-

BBIX, OTJIMYHBIX OT HYyJsd, umcen. 1115. 3; 5; 7. 1116. 5103 uau %
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1117. 1; 3; 9 wum %; —g; % 1118. =41,4 %. 1119. 17.

2
1120. 2016 . 1121, i 1122. 0,3. 1123. § 1124. 1) i; 2) E
2017 20 7 45 45

1 .
125’

12

348, 64
125

2) ; )
125" 125

1125. i 1126. 1) 3)
50

OTBeTHI K 3aJaHUAM «JIOMaIIIHﬂH caMoOCTOATEeJbHaAA pa60Ta»

Ne zamanusa
11234 |5|6|7|8|9|10|11 (12
No paGoTsr

1 B|B|I'N'T|IA|B|B|A|B|T B | B
2 B|B|A|T''B|B|B|T|A|B|B|B
3 B|B|T|IA|B|T A|B|B|A|T T
4 B|A|B|I' B|T B|B|B|B | B T
5 B|I T B|A|B|B|B|A|T|B|A|T

OTBeThHI K BAPHAHTY ATTECTAI[MOHHON MMCHMEHHOW PadoThI
II0 MaTeMaTHKe
YQacmov nepsas
1|12(3(4(5(6|7|8|9/|10|11|12

X X X
X|X
X X X

|||
X

Yacmv emopas
1
13. s 14. 7. 15. [-3; +0). 16. —6; 6.
Yacmb mpembvsa

17. 45 xm/4. 18. (2; 2), (0,5; 1). 19. 81°.
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IPEJIMETHBIN YKA3ATEJD

AprymeHT 68

BeckoHeuHas 4ucJIOBas IIOCJIELO-
BaTeJbHOCTHL 150

Bepmunra nmapa6oasr 99, 101
Bribopka 224

I'padpur pyarmuu 70
I'padpuueckuii crmocod perreHuss
cucreMm ypaBHenmii 120, 121

JIBoiiHBIE UKCJIOBBIE HEpAaBeHCTBA 16
dokasaTeabCTBO HepaBEeHCTB 6
HocroBepHoe cobriTre 204

3aMeHa IepeMeHHBIX B CHCTeMax
ypaBHeHui 124

3HaKM HEeCTPOroro HepaBeHcTBa 6
— CTpOroro HepaBeHCTBa 6
3HaMeHAaTeJb TeOMEeTPUUYECKON
nporpeccuu 170

Knaccuueckoe ompejesieHne Bepo-
araoctu 213

Komb6unaropuka 196
Kom6uHaToOpHOE IIPABUJIO CIIOMKE-
Husa 196

KombunaTopHOE IpaBUIO YMHO-
sKeHua 197

Koneunas umciaoBasi mocjegoBa-
TeabHOCTH 150

JleBasi yacTh HepaBeHCTBA 5
Jluuelinble HepaBeHCTBA C OJHOIL
nepeMeHHOH 41

MaremaTnueckass craTuctuka 221

HawubGouibitiee 3Hauenre QyHKIT 69
Hawumensiiee suavenvie pyuximu 69
Hapamennsiit kanuran 178
Havanbuberit kanuran 178
HeBoamo:kHOe cobwriTe 204
HepasenctBo KBagpaTaoe 111

— Ko mexnay cpeguum apud-
METHUUYECKUM U CPESHUM I'eOMe-
TpUYEeCKuM 7

— JuHeliHoe 41

— HeBepHoe 6

— HecTporoe 6
— BepHOe 6
— cTporoe 6
— YHCJIOBOE 5

HepaseHcTBa paBHOCUJIbHBIE 41
Hynu dyaxmnum 78

Ob6snacTh ompegeeHnsaA QYHKITUU
69

— 3HauYeHUH PyHKIUU 69
O0begrHeHe MHOMXKECTB 35

— YHCJIOBBIX IIPOMEXKYTKOB 35
O6bem BeIGOPKU 225

Ocp cummerpun napabossr 101
OrHocuTeIbHAA YacToTa coObITHA 204
OrneHrBaHNe 3HAYECHUA
BeIpaskenusa 16, 23

Ilepemennas 3aBucumasa 68

— HesaBucuMas 68

ITepeceuenne mHOMKecTB 34

— YHMCJIOBBIX IIPOMEXKYTKOB 34
ITocaemoBaTenbHocTs 149
TlowreHHOe CJI0KeHVe HEPAaBEHCTB 22
— YMHOKeHUe HepaBeHCTB 23
IIpaBas uacTh HepaBeHCTBA 5
IIpenwiayruit wieH mocjenoBaTe hb-
HOCcTH 149

IIpencraByieHMEe CTATUCTUYECKUX
IOAaHHBIX B BuJe rpadukos 223

— nuarpamMm 222

— rabaur 222

IIporpeccusa apudmernueckas 155
— reomerpuueckasa 170
TIpoMeKyTOK 3HAKOIIOCTOSITHCTBA
byuruu 79

— BospacTauus QyHKIuU 79

— yObIBaHUuA pyHKIIUT 79
IIpocreiimue npeodbpasoBanusd
rpadukoB GyHKIUN 88—93
IIpomenTHsIit foxonm 178

PaBHOBepoATHEIE cOOBITHS 214
PasHocTh apudMeTUecKoi mpo-
rpeccunu 155

Pexryppenruasa ¢opmysna 150
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Pemenne mepasencTsa 29
— cucTeMbI HepaBeHCTB 49

CBoiicTBa apuMeTHUIECKON IPO-
rpeccumn 157, 158

— reoMeTPUYECKOIl IIPOrpeccun
172, 173

— HEPaBEeHCTB C IepeMeHHbIMU 41
— dyuxnun y = ax?, a # 0 100
—-—y=ax?2+bx+c,a=0101
— YMCJIOBBIX HepaBeHCTB 13, 14,
22, 23

Cucrema JTUHEWHBIX HepaBeHCTB 49
CuiegyroIuii 4eH Mocaen0BaTe b-
HocTu 149

Cayuaiinoe ucneiTanue 203
CayuaiiHoe coowiTre 203

Cmocob cooxkenusa 123

— moAcTaHoOBKU 122

Cpennee apudmeruuyeckoe 7

— reomeTpuueckoe 7

— 3HAYEHME CTATHUCTUYECKUX
usmepenuii 224

CraTucTriecKasi BEpOSITHOCTD
cobwrtusa 205

Crarucrtudyeckue manubie 221

262

Crenenp ypasueHus 120
Teopust BepoaTHocreir 203

Y paBHeHUe IIePBO¥ CTeIeHHU
¢ nBymMaA nepemenusiMu 120

dopmysna n-ro uieHa apudmeru-
uecKoil mporpeccuu 156

— — — TeOMETPUYECKOU Iporpec-
cuu 171

— — — mocJjeposaTeiabaocTu 150

— CJIO’KHBIX ITPOITeHTOB 178

— CYMMEBI 7 TIEPBBIX YJIEHOB apud-
MeTuYecKoi nporpeccuu 163, 164
————— TeoMeTpPUYeCcKOM IIpo-
rpeccun 181, 182

dyarnua (QyHKIMOHAIBHAA
3aBUCUMOCTDH) 68

— BO3pacTailasi Ha IPOMEeKYTKe
79

— KBagpatuuHas 98

— yObIBaoIasA Ha IIPOMEXKYTKe 79

YacroTra cobsiTua 204

YucioBwle IocjenoBaTebHOCTH 151
— IPOMEXYTKU 32

Yaensl mocaegoBaTeabHocT 149
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CBOWUCTBA YNCNOBbIX HEPABEHCTB

1.Ecama >b,Tob <a; ectma <b, To0b > a.

2.Bciima >bu
Ecoma <bmu

3. Ecu a > b u p — nm060e uucio, Toa +p > b + p.

4. Ecoima > bu

b>c, Toa>c.
b<e,m00a<c.

p >0, To ap > bp.

Ecimma >bup <0, toap < bp.
5. Ecima <buc<d,0a+c<b+d.

ITounenuoe
CJIOJKeHUe

a<b
+
c<d

at+c<b+d

TABJIMLUA KBAOPATOB HATYPAJIbHbIX YACEN

OT 10 00O 99

a

e

c

A EAMHMLbI

T

K

n

0 1 2 3 4 5 6 7 8 9

1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 | 2500|2601 |2704 | 2809|2916 | 3025|3136 | 3249 | 3364 | 3481
6 | 3600 |3721|3844 3969|4096 | 4225|4356 | 4489 | 4624 | 4761
7 4900|5041 |5184 | 5329|5476 | 5625|5776 | 5929 | 6084 | 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 (8100|8281 | 8464 | 8649|8836 | 9025 | 9216 | 9409 | 9604 | 9801

6. Ectma <bmuc<d, Toac <bd,
rme a, b, ¢, d — TOJIOKUTETbHBIE YKCJIA.
a<b
X
ITounennoe c<d
YMHOKEeHUEe -
ac < bd
HepaBencTBo HN3o00paskenue LD
TIIPOMEKYTOK
220207 R .
x<a G (=05 a)
V2 .
x<a a (=905 a]
— iy .
X >a a (a’ —|—OO)
— il .
x>a a [a; +20)
— QI .
a<x<b < b (a; b)
Y7772 .
a<x<b a b (a; b]
— LYy 3 .
a<x<b a b [a; b)
G .
a<x<b a b [a; b]




®YHKUMUA y = ax? + bx + ¢, EE TPA®UK U CBOUCTBA

ITpumep. f(x) = x2 — 2x — 3.

APUOMETUYECKASA NMPOTPECCUA (a,)

(a, — mepBhIii WiIeH; d — Pa3HOCTB;
n — KOJMYeCTBO WICHOB; 4, — N-I 4JeH;
S, — cyMMa 1 IepBBIX YJICHOB)

Xy == S o1 oy =f(1)=12-2-1-8 =4,
*" 22 21 vo = 1D
i x[2[-1fo[1[2]3]4
5] y|5|0]|-3/-4/-3/05

Cesoiicmsa
. D(f) = (=00; +0).

- E(f) = [-4; +0).

|
> o[ 1
_t
o
<Y
_ W N

f(x) <0, ecmm -1 < x < 3.

5. dyHKNUA BO3pacTaer, eciu x € [1; +00);
byurnua yosiBaer, ecau x € (—°; 1].

KBAOPATHOE HEPABEHCTBO

ITpumep 1. x2 + 5x — 6 > 0;
x2+ 5x — 6 =0;
xy=-6; x,=1.

x € (—90; —6] U [1; +00)

ITpumep 2. —x2 + 2x + 8 > 0;
—x2 4+ 2x + 8 = 0;
2 4 x, = -2 x, = 4.
x € (—2; 4)

d=a,,—a, Sn:a1+a”-n
a,=a; +dn-1) 2
4 - a,  +a,. S = 2a1+d(n—1).n

. Hyan ¢pysrmun: x = —1; x = 3.

. f(x) >0, ectu x < —1 wam x > 3;

FEOMETPUYECKAA NPOIPECCHUA (b,)

(b; — mepBEIN YiIeH; ¢ — 3HAMEHATeJIb;
n — KOJWYEeCTBO YJIEHOB; b, — n-i1 4jeH;
S, — cymMMa n IepBBIX YJICHOB)

b b (g" —1
q = n+l Sn = M
b, qg-1
bn = blqn_l S = bnq B bl
n
qg-1
br% = bnflbn+1
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