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FOHBIE PY3bsl!

Heckoneko cnos 06 ocobeHHOCTAX yueOHuKa.

Matepuan, KoTopsii Bbl OyZeTe H3yuaTh, pasfaeleH Ha YeTHIpE napa-
rpaga, a naparpadbl — Ha MyHKTHI.

Kaxcpiit MyHKT HAYMHAETCS M3JIOKEHHEM TEOPETHYECKOTO MaTepHa-
na. HekoTopsie myHKTBI cOAEPKaT JONONHUTENbHBIH MaTepHal noy pyopu-
KOM «J11g TeX, KTO XO4eT 3HATh OonbIue». '
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Pybpuka «IIpumepsl pemieHus ynpaxHeHUH» MMOMOXKET BaM O3Ha-

by

KOMHTBLCS C OCHOBHBIMH BUJIaMHU YNPaXXHEHHEH, crocobaMu UX pelIeHUs
¥ HayYHT [IPaBHIIbHO 3aMHUCBIBATD PEILEHHE.

bbb

Tpo4KTaB TEOpPETUYECKUH MaTEpHall 1 NOpasMBICIHB Hajl 0OpasLaMu

pelIeHMs 3a/a4, JKENaTeabHO CHayala pellaTh YCTHBIE YIpaxKHEHHs U 00-
Jiee NpocThie 3aaud (ypoBeHb A), a 3aTe€M NEPEXOaHTh K GoJiee CIOKHBIM
(yposenb b). 3anaqu ypoBus B — Ju1si caMbIX CMEKANUCThIX, TEX, KTO XO-
4Y€T YMETh U 3HATH GonbLe U nony4aTh CaMbIE BBICOKHE OLICHKH. ,Hﬂﬂ HEKO-
TOPBIX 3a]a4 3TOI0 YPOBHA NIPHBOAATCA PEIUCHHA.
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Jlns camocToATeNEHON paboTEl JoMa pEKOMEHAYIOTCA 3afiauy, HOMepa
KOTOPHIX BHIIEIEHH LBETOM (Hanpumep, 182 ).




Pybprka «YnpaxueHus 1Sl NOBTOPCHMS» TOMOKET NepHOAMYECKH
MOBTOPSTE OCHOBHBIE BHJIbl YIIPaKHEHHUH.
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ITocne u3yyenus naparpada Bbl CMOKETE NOBTOPUTH M CUCTEMATH3U-
poBaTh MarTepuall, 4aB OTBETHLI HA BOMPOCH! M PEIIMB 333244 B KOHLIE 1apa-
rpada.

CBoH 3HaHHS MOXHO MPOBEPUTH, PEILMB 3a/IaHUS JLIST CAMOITPOBEPKH.

Hckpeune xenaem ycnexa!



HEPABEHCTBA

CyujecTByeT MHOIO 3a3a4, NPH PEIICHUH KO-
TOPBIX HY)KHO CPaBHHUTE HEKOTOPbIE YMCIA MIli
BEIHUNHBI, HANTH 3HAYCHHS NEPEMEHHOMN, YI0B-
JIETBOPSIOLLME HEKOTOPOMY HEPABEHCTBY.

B srom naparpade Mbl BbISCHItM CBOHCTBA YHC-
JIOBBIX HEPABSHCTB, KakK JI0Ka3blRaTh HEPABEHCTBA,
YTO Takoe HEPABEHCTBO C MEPEMEHHOI U CHCTeMa
HEPABEHCTB C MEPEMEHHON, Kak pelart HEpaBeH-
CTBA H MX CHCTEMBI.
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: §1. Hepasericmesa

BERR Yvcnosuie HepaseHcTBa

1. YucnoBbie HepaBeHcTBA, Brl 3HaeTe, YTO 3anMcH
—;'- > %; -5>-7
ABJIAIOTCA PUMEPaMH 4UCI08bIX HepaseHcne. Bbl HaydMIIHCh CPABHMBATHL HaTy-
pansHele yKcna, IpobH, pauHOHAIbHbIE M IEHCTBHTENbHBIE YHCIIA.

Hzpectro, uyro 25> 17. Haiinem pasHocts seBoil # Npapoil yacTedl 31oro
HEpaBEHCTBaA:

25> 17; 032>02;

25 — 17 = 8 > 0 — pa3HOCTh NONOKHTENBHA.
Haiinem pasHocte neBoii 1 npaBoi yactei HepaseHcTsa 7 < 10:
7 —10=-3 < (0 — pa3sHOCTL OTPHLATENLHA.
W3 paBenctsa 15 = 15 umeem:
15 — 15 = 0 — pasHocTe paBHa HYJIO.
CnenoBarensHo, CYLIECTBYET 3aBUCHMOCTB MEXIY COOTHOLIEHHAMM <»,
«<», «=» M 3HAYEHHEM Pa3HOCTH JIEBOH W Npapol yacTel COOTBETCTBYIOILETO He-
paBeHCTBa (PaBeHCTBa). Ty 3aBUCHMOCTE BHIPAXKAeT OnpefieNIeHHE.

Yucno a 6oavuie ucaa b, ecau pasHoCTs @ — b — NOAOKHTEb-
HOE YHC0;

YHC/I0 @ MeHbuie YHCaa b, eclin pa3HoOCTh 4 — b — oTpHUATE/Ib-
Onpeodenenuel .

HOe YHCI0;
yHci0 a pasHo wuucay b, ecam pazmocTe a—b paena

HYyJI0.

Tak kak pasHocTe uMcen d ¥ b MoxeT ObiTh MO0 NONOKMTENLHOH, KOO
OTPHUATENBHOMH, MO0 paBHa HYNO, TO s NI00OBIX YKcen @ U b BHITIONHAETCS 0HO
M TONIBKO OJIHO M3 TPEX COOTHOLWIEHHH: a > b,a<bumia=>b.

3 .
Hcnonw3ys pnanHoe onpejieneHue, CpaBHHM YHCna 7 H % Jlns 3Toro Haii-

JAEM HX pasHOCTh:

3.9 _32-79__3
7 2 722 7-22

3 9
PasHOCTE AaHHBIX UMCEN — YHCIO NONOKHTENbHOE, I03TOMY RN
CnepnoearensHo, [/s cpaBHeHMs ABYX uucen @ M b poctarouno obpasopaTh
Pa3’HOCTH @ — b Y BBIACHUTE, ABISETCS OHA MOJNOKUTENLHBIM YHCTIOM, OTPHLATENb-
HBIM ypciioM Wix HyneMm. Eciu a—b> 0, 10 a> b; ecim a —b <0, 10 a < b; ecnu

a-b=0st0a=b.
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Ha xoopauHaTHOM npsAmoil Gonbluee uHCHO M300paXxaloT TOYKOM, KOTOpas
NIEXNUT DpaBee TOuKH, n3obpaxatoielt MeHpinee YMcno (cum. puc. 1).

a>h a<h

>
D9
-
=
=
>89
-

Puc. 1

B nepaBeHCTBaX HCNOJIb3YIOT 3HAKM: «<» — MEHBILE, «>» — Donslue, «<» —
MEHbLIE WM paBHO (He Gonblue), «>» — Gonslue WK paBHO (HE MEHBLUE).

HepapeHcTBa, 06pazoBaHHbIe TIPH MOMOLLH 3HAKOB «<» HIIH «>», HAa3bIBAIOT
cmpo2uM HEPABEHCTBAMH, @ HEpaBeHCTBa, 00pa30BaHHbIE TIPH NOMOUIM 3HAKOB
«<» UIIN «>», HA3BIBAIOT HECMPOZUMI. ‘

U3 onpepenenus cOOTHOWEHWH «Doblue», «MEHBLIE», «PaBHO» CIEAYET,
yrog>b,eciua—-b>0,a<b,ecima—-b<0.

YucnoBele HEpaBEeHCTBA MOrYT OblTh @epibiau W Heeepnbimu. Hauphmep,
5<8; 1,2 >-1 — Bepusie HepaBeHCTBa, 21 > 30 — HeBepHOE HEPABEHCTBO.

2. loxazaTejbcTBO HepaBeHCTB. Jlokaxem, YTo npu NoboM 3HAYEHMM ¢

CNpaBed/IMBO HEPABEHCTBO
ala-4)<(a- 2%

(Ewe roBopsT: AOKaXeM HepaBeHCTBO a(a —4) < (a -2)%)

Ins 3toro obpaszyem pasHoCTH JIEBOH M IpaBoit YacTeill HEPABEHCTBA M Tpe-
obpasyem ee:

a@a-4)-(@a-2V=d" -4a-d +4a-4=-4.

Taxk kak pasHocts a(a—-4) — (a - 2 OTPHLATENILHA TPU JTI0O0M 3HAYEHMH d,

TO HepaBeHCTBO a(a—4) < (a— 2)2 CNpaBeJuINBO TaKXKe NpH J1I060OM 3HAYEHUH 4.

I ]
1 ot Y paiLau teHs @ ‘

Ynpaxnenue 1. Jlokaszars HEPaBEHCTBO %+ 2 22, ecnna>0,b>0.
a

e O6pasyeM pa3HOCTSH NIeBOH M NpaBoii yacTell HepapeucTsa 1 npeobpasyeM ee:

a,b_,_da+b’~2ab_(a-b)
b a ab ab
PasHoCTs MBI IPEACTABIIM B BUAE APOOH, YUHCIHTENS KOTOPOH HEOTPHUATENEH,

TaK KaK OH fAB/AECTCA KBaJparOM HEKOTOpPOro 4Mcia, a 3HaMEHATElb NMONOKHTENICH

KaKk [pOM3BEIEHHE MOJIOXKHKTENLHBIX uMce). TloatoMmy 3ta apobe, a 3HaUMT M pas-



8 §1. Hepasencmea

a b
HOCTH, HEOTPHLIATENBHBL %+ a._ 2 >(. CnenoBaTeNnsHo, HEPABEHCTBO 3 +—22
a a

CIPABEIMBO NPH JIIOOBIX MONOKUTENBHEIX yicnax au b, ©

Ecnu B NokasaHHOM HepaBeHCTBE MPHHATH, 4TO b =1, TO moay4yum BepHoe

HEPABEHCTBO:

a+122,mea > 0.
a

Hrak, cymma 08yx nonosicumensHbIx 63aumMHo 06pammsix sucen ie meHvuie 2.

Ynpaxucnue 2. Jloxasars nepasenctso 9+ b >+Jab, ecnua>0,b>0.
2

®06pa3yem pa3HoCTE JIEBOIT M NPaBOH yacTeil HEPABEHCTRA M npeobpasyem ee;
2
o Jg )
>0.

2

a+b_Ja—b=a—2JE+b:(JE
2 2

Crnenoarensuo, £ ;b >Jab. ®

JUist ONOXHUTENBHBIX Yucell a U b uncso ab HasbiBalOT MX cpedHum 2eo-
Mempuveckum (MIH cpednum nponopyuonanshiviv). Hepasencreo

a+b
——2+ab ,rnea>0,b>0,

CIPaBEJUTHBO M MPY JHOOBIX NOJIOHUTENBHEIX Yuchax a u b. Iloatomy cpednee apudh-
MenmuyecKoe 08yxX HONONCUMENbHBIX YUCEN He MEHbILE UX CPEONE20 2COMEmPUYecKO20.

Ynpauenne 3.Jjokazars, yto nepasetctBo 104’ —6a +2ab+b? +2>0 cnpa-
BEJUIMBO NPH JIFOOBIX AEHCTBHTENBHBIX YHUCAAX @ U b.
®10d’-6a+2ab+ b’ +2=(9a"~6a+ 1) + (@’ + 2ab + b)) + 1 =
=@Ba-1+@+b’+1.
Tak xak (3a — l}2 >0, (a+ .'?)2 > 0 opu 100bIX AEHCTBUTENBHEIX YHCHAX d | b,
T0Ba- 1)’ +@+b’+1>0. ®
Tpumeuanue. Ipu noKa3aTEIHCTBE HEPABEHCTBA TPH TIOMOMIH ONPEAEEHHS COOT-
HOILEHIT «D0Mbilie», «MeHbIle» WM «PABHO» Pa3HOCTH NIEBOH M NPABOi YACTH HEPABEH-
CTBA HYXXHO 1Ipeodpa3oBarh Tak, 4To0bl MOXKHO GbLTO OUPEAETHTD 3HAK Pa3HOCTH.
Beipaxerue, nonydenroe nocne npeobpasopatyi, IPHHUMAET HEOTPHIATE b
HbIE 3HAYEHKS, €CJIM OHO SBIAETCA, HATIPUMEp, CyMMOH, POH3BeNieHHEM MIIH YacT-
HBIM HEOTPULATEIILHBIX YYCEN, YETHOM CTENeHRI0 HEKOTOPOTO BEIPAXEHHS | T. I,
Beipakenye npuHIMaeT oTpuuaTelbHbIe 3HAYCHHS, €CITH OHO SB/ISETCS CyMMOM
OTPMLATENBHBIX YHCEN, POM3BE/IEHHEM HIIH YACTHBIM YMCEJT PA3HBIX 3HAKOB M T. 1.
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i

CITAU

1. CpaBHMTE C HYJIEM PasHOCTB JICROH M IPaBOii HacTei BEPHLIX HEPABEHCTB:
a)m<n; 0)p=gq; B)8>y; k<5
2. Ussectro, uto a > b. Moxer nu pazHocte a — b paBusatscs: -5; 0; 2; 0,017
3. Cpapuure uvcnaa v b, b v ¢, @ u ¢, OTMEUEHHBIE TOYKAMH HA KOOPAMHATHO#H
npsaMoii (puc. 2).
b a C
%
Puc. 2
e [ =t 7
V. LA 5
o h L™ L= NV oY f"ﬁ
4. CpaBHuTe YMClIa X M Y, €CNIH Pa3HOCTE X — y paBHa 8; 0; —1,5.
5. Cpasuvre yncnamun,ecmim—-n=-3;m-n=3.
6. OTmeTsTe Ha KOOPAMHATHOH NPAMOM TOYKH, COOTBETCTBYIOILME YMCIaM p. g
ur,eciip<rr<gq.
7.  OtMeTbTe Ha KOOPAMHATHON UPAMOH TOYKHM, COOTBETCTBYIOLME YUCHaM d, b

Heecame>b, b>a.

Cpasnume wucaa:

8.

10.

11.

12,

3 15 1 11 3
= W= 0) - n04; —— K==
25 "% i Y3 " 7,
1wl 7. 3. 1
a]3u7. 0) “H 5’ 5)3140.3.
3 2 4
3anuiuuTe B NOPAAKC BO3PACTAHMSA YHCIA: 57377
1 4 2
3anuiuuTe B Mopsaake yOsBauus qucna: 3 I-l—; 2

CpaBuuTte 3HaueHus Bolpakennit S(@+2)—2a w 3a-4 npua=-3; a=0,1.
Hokaxsire, ato npH noOOM 3HAYEHUH @ 3HAYEHHE NIEPBOTO BBHIPAKEHUS
Gonble COOTBETCTBYIOIIETO 3HAYEHIS BTOPOTO BhIPAKEHHS.
Cpasuure 3uayenus seipamenniit 6(b—2) +4bu 10b+ 1 npub=-0.1: b=0.
Hokaxmre, yro npy n:06oM 3HaveHnd b 3HAYEHHE TEPBOTO BHLIPAKCHHSA
MEHBUIE COOTBETCTBYIOLLETO 3HAYEHHS BTOPOro BBIPKEHMA.
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,Hoxamcume HEpasenCmeo.

14. a)2a-3)+5a<7a+8; 6) (a—4)a+5) >d +a-30;
8) (b—5)” > b(b — 10); ) aa+7)<(a+3)a+4).
15. a)12b+8>4b+ 8(b-0,5); 6) 20 + 13x +3 < (2x + 5)(x + 4);
B) (b-3)b+3)>b - 14.
16. a)d’ +b’>2ab; 6) > + 9> 6a;
B) m(m + n) > mn; N2y’ -21>(y+5)(-5).
17. a)4+ b’ >4b; 6) x(x +2) > 2x—3;
B)a(a + b) + 1 > ab.
LY | v ‘:"ﬁ":“q
b4 D Lo
&
18. CpapnuTte ymcna:
1 1
a) \E—Jg " \/_‘_5+J§‘ 6) \B"\E H \/§+Ji
,Hoxmme Hepaeencmeo:
19. a)dbc<4b* + % 6) 2n + 1)°>8n;
B)d’+2a<174° + 10a + 1; r) b’ + 10> 6b;
nNd-4a+b*+2b+5>0; €) 2% — 6xy + 9y — 6x + 10 > 0.
20. a) 9 —3xy+y > 3xy; 6) (5-3y)23yy-2)+1;
B) 8b(3b - 10) < (5b - 8)’; ) (a+1)>4a-1;
B X +6x+y -2+ 10>0; e)5a° +4a—2ab + b* +2>0.
3¢ _1 Y,
<= <=
2. N5 5% N r 2
22. OnpepenuTe 3HaK YKCIIA X, €CIIH H3BECTHO, YTO:
a) 8x < 3x; 0) Tx > 4x; B) 2x < -3x; r) —10x > -2x.
%e H@ 1
AY N e | =] v
PR 'A% L=JL=J !’!g |
I
ﬂo:{aatcume HGpﬂBEHCmBO:
23. a)d+b’+222a+b); 6)a’ + b’ > ab;

B) 2d’ + b* + 1 > 2ab + 2a;
) d* + 56 +dab + 4 > 4b;

4 4
-r)m3n+mn3£m +n;

e)1+2d°>ad’+24°.
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24. 2) ab+122Vab; 6) #ab <(Va+\b) ;

2 2
B) b "%JEE; r) 4 43 >2.
2 Va* +2

Yxazanue. 8) Tpu onpeneneqHuy 3Haka pasHOCTH JIEBO¥ M NpaBoii HacTed BOCNOAbL-

2
3yHTech TOXAECTBOM b3+5:(sjb2+4) +1.

25. JloxakuTe HEpaBEeHCTBO bilf+%>l+%' ecnna>0,b>0,a#b.
a a
D — ———
F‘ripa%«ﬁenuﬂt Ans m?a of ele?
| |
26. Peuute ypasHeH#e:
4x X 1
- =3x-5; +——=3=.
a) (x—S5)(x+ 1)=3x-5; 6) 5 +——5=33

27. HaiiguTe 3Ha4E€HHUE BHIPAKEHHS:

) VI§-50+ 3B, 6) ((v2-3) .
V2 V2+\3

28. Oreu B TpH pa3sa ctapiue cbiHa. Yepes 6 ner cymma umcen NeT OTUA W ChiHA
Oynet pagHa 68. CKONBKO JIET ChiHy ceifvac?

29. Cembs COCTOMT M3 OTLiA, MaTEPH M TpeX cbiHOBeH. BeeM Bmecte um 90 ner. Pas-
HOCTBH B BO3pacTe chiHOBeH cocTaeisieT 2 ropa. Yucno ner matepu Ha 10 Goneiue
Yycna NeT chIHOBeH BMecTe. PasHOCTL YHMCHa NIET 0TI M MATepH PaBHA YHCITY
ner cpeaero ceiHa. Ha ckoneko ner Math ctapiie MiajLiero cbiHa?

Al Csoitctsa uncrosbix HepaseHcTs
Ceoiicmeo 1 I Ecama>b,710 b<a.

Hoxazamenecmeo. Ecnn a > b, 10 a— b — nonoxurensroe 4ncno. [portu-
BOMIONOXKHOE eMy 4HCIO —(a—b)=b—a sBIfeTcs OTpHLATENBHBIM. Tak Kak
b-a<0,Tob<a.e

Ceoiicmeo 2 Ecnna<bub<c,10a <c.

Hoxasamenvcmeo. Tlo yenosuio a<b v b < ¢, nostoMy a—b u b— ¢ — orpuna-
Tenbhble yicna. Cymma aByX OTpHUUATENBHBIX YHCEN SBIAETCS OTPUUATEIBHLIM YHC-
JioM, noatomy (a—-b)+ (b—-c)=a-b+b-c=a-c<0.Takkaka—c<0,T0a< C.®
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I'eoMeTpuyecKas HNMOCTPaLHs CBoficTBa 2 IPeJCTaBIEHa Ha PUCYHKe 3.
a b ¢ x
Puc. 3

AHaJIOrHYHO MOXHO JI0Ka3arh yTeepaeHne: ecma >bub >c,10a>c.

o Ecim k 06eMM 4acTAM BEPHOro HEPaBEHCTBA NPHOABHTE
Ceoiicmeo 3 P pa P

OIHO M TO 7K€ YHCJI0, TO NOJYYHM BEPHOE HEPABEHCTBO.

Hokazamenvcmeo. Ilyete a <b 1 ¢ — moboe uncno. Jlokaxem, uto a+c<b+ec.
Pacemorpum pazHocts (a+c)—(b+c)=a+c-b—-c=a-b. Tak kak a<b, To
a—b < 0. Cneposatensho, (@ +¢) - (b+¢) <0, nodromya+c<b +c.

AHanoruyHo IIpoBOOMTCS NOKa3aTeNbCTBO AR cnydad a > b w nroboro
4HCHa C. @ _

Cnedcmsue. Ecau nekomopoe ciazaemoe hepenecmit u3 00HOU Yacmu 8epHo-
20 Hepagencmea & Opyzylo, USMeHus Hpu 3MOM 3HAK CAG2AEMO20 HA HPOMIBONO-
ROXHCHBLH, MO RONYHUM 6€PHOE HEPABEHCMEO.

Horazamenvcmeo. IlycTs a< b+ ¢ — BepHoe HepaBeHCTBO. IIpubaBum K
oboHM ee uacTAaM YMCNO —¢, NOMY4HM BEPHOE HEPaBEHCTBO a + (—¢) < b + ¢ + ()
WM a—c< b, Wtak, ecnu nepeHecTH cnaraeMoe ¢ B JIEBYIO HacTh HEPaBEHCTEA,
H3MCHHB €ro 3HaK Ha TPOTHBOION0XKHBIN, TO NOJy4HM BEpHOE HEpaBeHCTRO. &

Ecnv o6e 4acTH BepHOro HepapeHCTBA YMHOXKHMTHL HIIM
pa3geMTe Ha OAHO H TO Ke NOJIOKHTEIBHOE 1MCIO0, TO
MOJy4HM BEPHOE HEPABEHCTBO,

Ceoiicmeo 4 Fcnu ofe 4acTH BEPHOro HEPaBEHCTBA YMHOMKHMTE HIH
pa3feNMTs HA OAHO M TO e OTPHUATEJLHOE YHCIIO H M3-
MEHMTL 3HAK HEPABEHCTBA HA NPOTHBOMOJOKMBIH, TO
NOJIy4HM BePHOE HEPABEHCTBO.

Hoxaszamenvcmeo, Ilycth a < b. JlokaxeM, 4To ac < bc, ecam ¢ — TONOXKH-

TeNbHOE YHUCTIO, 1 ac > bc, €CNU ¢ — OTPULATENLHOE YHCIO. PacCMOTPUM pasHOCTh:
ac —bc = c(a - b).

Ilo ycnosuio a <b, noyromy a—b<0. Ecnu ¢>0, T0 B npousseneHun
c(a —~ b) neppblii MHOYKHTEL NONOKHTENLHBIA, 8 BTOPOH — oTpuuarensueii. Ilo-
stomy c(a — b) < 0. B nannom cayuae ac — be < 0, oTkyna ac < be.

Ecin ¢ <0, 10O npousseneHue c(a —b) NONOKMTENBHO KaK NpOM3BENEHHE
JIBYX OTpHLATEIBHBIX MHOXHKTEICH. Toraa n ac — be > 0, otkyaa ac > be.

AHalOrH4YHO MPOBOAMTCS NOKa3aTeNRCTBO, ECNIH UMCEM HEPABEHCTRO a > b.
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CripaBeUlMBOH SIBNETCA M 4aCTb CBOHCTBA, KacaroLiascs JieneHus obeux
yacTeil HEPaBEHCTBA HA HEKOTOPOe YHCIIO, TaK KaK JieIEHME MOKHO 3aMEHHTh YM-
HOXEHHEM Ha YHCNO, 00paTHoe NeNUTeNio. ¢

|
Cneocmeue. Eciu a u b — nonoxcumeawhvie wucaa v a < b, mo Y >—.
a

b

Jokazameabemeo. Pazenum 0be 4acTH HepaBeHCTBA a < b Ha NONOXKMTENDL-
Hoe uucio ab. Tomyaum:

a b 1
ab ab’ b °

ITO ClEeCTBHE MOXHO UCTIONL30BaTh ApH CpaBHEHHH YHCEI, OﬁpﬂTH bIX Hdh-

HbiM. Hanpumep, rockonbky V2<2.10-L> 1

|
N

3ameyanue. [Ipoiinoe HEPaBCHCTBO ¢ < b < ¢ MOXHO 3anucath B BUJE JBYX

1 11
- — i

HepaBeHCTB: a < b v b<c. Ecnu a<b n b < ¢, 10 Ans moboro uucna m cripasen-
JIMBbI HEPABEHCTBA: a+mM<b+mub+m<c+m, oTkypraa+m<b+m<c+m.
Hrak, ecny ko BceM HacTsIM BEPHOTO ABOWHOrO HePaBEHCTBA NPHOABHTL OHO U TO
e YUCNO, TO TIONYHHM BepHOE BOHHOE HEPaBEHCTRO.

AHanornyHo MOXHO 060CHOBATL YTBEPKIEHHS:

ecnma<b<cum>0, 10 am< bm < cni,

ecnia<b <cnum<0, 10 am > bm> cm. To eCTb cm < bm < am.

:
' .rh'pm]et}mﬁp%mwuu'ﬁ '@l
\ L | | il

Ynpasucaue 1. Y3BecTHO, uto —1 <x < 3. Ouenure 3nauenne Bblpa}l(euuaﬁ

a)x-3; 0) —x, B) 2x—5.

e a) IlpubaBumM ko Bcem HacTAM HepagencTBa —1 < x < 3 sucno -3, nonyuum:
~1-3<x-3<3-3, orkyna—4<x-3<0.

6) YMHOMHM Bee YacTH HepaBeHcTRa —! < x < 3 Ha ~1, nomyunm:

l>=x>-3, mum-3<-x<l.

B) YMHOKMM BCE 4acTH -34JaHHOTO HEPABEHCTBA Ha 2, HOAYYHM:
~2 <2x < 6. Tenepsb npubasumM KO BCEM yacTsM NOJTYYEHHOTO HEPABEHCTBA YHCHO
=5, nomyunm: -2 -5<2x~-5<6-5, o1kyma-7<2x~-5< l.¢
Yupasxuenue 2. [10xazats, 410 a+1>d+aecma>-1.

e Obpasyem pasHocTs JIEBOI 1 DIpaBO¥ yacteil HepapeHcTsa v npeobpazycem ce:

a+1-d—a =(@-d)+(1l-a)=d@a-1)-@-1)= (a-D@-1=
=(@a-Da-)a+1)=(@-1)’a+1).
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3HayeHus BbIpakeHHs (a ~ 1)? sBnsroTcs HeoTpuuatenbHeMi. [To ycnosuo a > -1,

npubaBiM K 06eHM YaCTsM 3TOro HepaBeHCTBa uHcno 1, nomyunm: a + 1 > 0. TToatomy

(a-1)*a+1)>0.
Cﬂqaosmmﬂo,ecnnaz—l,mnep&mmmah 123+aﬂmercsnepuuu. L]

7 e

winy

30. CpaBHuTEe YMCNAX H Y, ecnn‘x <3ui<y.
31. HseectHo, 9yT0 I < n. Kakue W3 aaHHBIX HEPABEHCTB ABJIAKOTCS BEPHBIMU:
aym+7<n+7, o)ym-7<n-7; B)m+3>n+3;
r) 3m<3n; n) =3m < -3n; e) %*:%?
OrteeTsl 0BOCHYITE.
; gt
-¥pc+e¢|-|hA H
] & W
32. HzBectHo, 4TO @ < b. 3anmHumTe BMECTO «¥» 3HAK «<» HIH «>» TaK, 4TOOHI
NOJIYYHIOCE BEPHOE HEPABEHCTBO:
a) Sa * 5b; 0) —7a *-Tb; B)—a *-b;
T
33. BwmecTo «» 3anHILNTE 3HAK «>» HIH «<» TaK, YTOOH! ObLIO BEPHEIM YTBEp-
KIEHHE:
a)ecnn a <-5,T0-5 *q; 0)ecnu-2>ava>b,T0-2*b.
34. MHssectHo, uT0 a <b. Henonksys cBoiicTBa HEpPaBEeHCTB, 3ANMWILHTE BepHOE
HepaBeHCTBO, KOTOPOE MOJYHHM, €CIH:
a) k obeuM yacTsIM HepaBeHCTBa NpubaBUM uKceno —2;
6) obe yacTH HepaBeHCTBa YMHOXHM Ha 3;
B) 00e YacTH HepareHCTBA YMHOXKHM Ha —1;
r) obe YyacTu HepaBeHCTBA pasfeNnuM Ha 5.
35. HMseectHo, yt0 X >y. Mcnone3ys cBo#CTBa HepaBeHCTB, 3alHMILHTE BEPHOE
HEPaBEHCTBO, KOTOPOE NONYUNM, €CIH:
a) K obenm yacTaM HepaseHcTBa mpHOaBHM yKcno 9;
©) 13 obenx yacteil HepaBeHCTBA BLIYTEM YHCTO —3;
B) o0e YacTH HepaBeHCTBA YMHOXUM Ha —3;
r) obe yacTH HepaBEHCTBA pa3enuM Ha -3,
36. HszeectHo, ut0 3,2 < @ < 3,4. OueHuTE 3HAYEHHE BBHIPAKEHHA:

a)a+4; 6) 2a; B) 3a—2.
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37. WseectHo, uTo 1,4 < ¢ < 1,6. OuennTe 3HaU€HNE BIPKEHWS:
ayc-1;° 0) 3c; B) 2¢ + 3.
! e T =
m%eﬂb B R
I L] %
Hoxaxcume ymeepxcoenue:
38. a)Ecmiac>bcuc>0,100>b;
6) ecm %c% ne<0,10a>b.
39. a)Ecnman>bnun<0,Toa<b; 6)6Cﬂﬂ%<%nn>0,ma<b.
40. Cpasuute uncna a 1 d, eciu:
a)a<bud>b; 0)b-a<0ud-b<0.
41. CpasnuTe uncna m H Kk, ecnu:
aym>nuk<n; O)m-n>0un-k>0.
42. Cpaenute uKMcna = H g, ecriO<b<auc>0.
a
43. CpaBHute uHcna L -;-;:, ecnnO<a<buc>0.
a
1 1 1
44. 3anuumte B nOpsaKe yOBRIBaHHUS uucna — , 3 W —, €CJIH BCE OHH NMOJIOXKH-
a C
TensHEl M a > b, b >c.
45. MW3sectHo, 4T0 -2 £ x < 5. OlieHHTE 3HAYEHHE BHIPAKEHHS:
a) 1,5x-3; 0) —x: B) 1,5-3x.
46. WseectHo, 4T0 0,5 < € < 2. OLEHNTE 3HaYEHHE BHIPAKEHHS:
1. 3. -2
3) ¢’ 6) & ).~
47. W3BecTHO, 4T0 2 < y < 3. OueHuTe 3HaYeHNE BHIPAKEHHA:
a)-y; 0)-2+1; 5) %
48. OuenuTe nepiuMeTp KBajapara co cropoHoit b cm, ecnu 3,8 < b < 4,2,
49. Ouenute NEpPUMETP PABHOCTOPOHHETO TPEYFONBHHKA CO CTOPOHOH a 1M,
ecnn 1,7<a< 1,9.
L
W th B T
)
g 9‘“"}.
50. JloxaxuTte yTBEPXKACHHE:

a)ecnma<bub<ct0a<c;
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6)ecmma<b. b<cuce<d 0a<d:
B)ecma>buc <0, 10 ac < be;

1. 1
r) eciv @. b — oTpHLaTeNbHbIE YHCTA M a < b, TO E>3'

51. JlokaxuTe HEpaBeHCTBO a° + 8 > 2a° + 4a, ecmi a > 2.

el

52. Pewmnte ypaBHeHHe:

7x =11 3x’+13 14 2 2
a =18; + =2=.
)3 5 9 9 %9 3
53. Peuinre cHCTEMY ypaBHEHHI:
3x+2y=8, 0.5x+0,2y=2;
a) 0) '
x—y=-9, 2x—y=-1

54. Cwmewanu 30%-# n 40%-it pacTops cynb(aTHOH KHCIOTHI H TOMYYHIIH
200 1 34%-ro pacteopa. CKOABKO TNTPOR KAXKIAOTO W3 PACTROPOB HCMOME30-
pam?

55% Hmeercst 110 nuctop 6ymarn. M3 HHX HyXHO ciuiMTh Tetpaau 1o § u 1o
10 micToB B Kaxaoi. CKONBKO MOXHO CLUIMTh TETPAAEH Kaxaoro suja’?

CrnoxeHvie » yMHOXeHUe YMCNOBbIX HePaBEHCTB.
OueHKa 3Ha4YeHun BbIPaXesnun

PaccmotpuM neficTeus, lcmeﬁue MOXHO BBITIOIHATH HaJl BEPHEIMH YUCIIOBLI-
MH HEpaBeHCTBAMM.

1. Cnowxenne 4nca10BbIX HepaseHcTe. Bo3bMem BepHble YHCTIOBLIE HEPaBeH-
CTBa C OMHAKOBBIMM 3HaKaMM: —3 <4 u 5 < 7. CnoxxuM 3TH HepaBeHCTBa NOUNEHHO.
TMomy1ny BepHOE HEpaBEHCTEO TONO KE 3HaKa, a UMEHHO: -3+ 5 <4 +7wm 2 < 11.
B o01uem cnyuae cripaBenvBo Takoe CROHCTRO:

EcaM no4jieHHo CI0KMTh BEPHBIE HEPABEHCTBA OJHOIO
Ceoiicmeo 5 3HaKa, coXpanue MX OOLHHA 3HAK, TO NOJYYHM BEpHOe
! HEPABEHCTEBO.

Hoxazamenecmeo. Ilycts a < b v ¢ <d. Hyxuso nokasats, yto a+c<b +d.
YroBbl NIONYHHTH CYMMY @ + ¢, ipubasuM k 06eMM YacTsM NEPBOTO HEPaBEeHCTBA
YHCIIO ¢, @ YTOOBl NONYUNTH Cymmy b +d, npubaBuM K OBEHM uyacTsM BTOPOro
HepaBeHcTea 4nc:10 b. IoayuuM Bephble HeparencTBa: a +c<b+c,b+c<b+d.

I'lo croiicTBY 2 ¥3 1TOCNEIHUX JBYX HCPaBEHCTR CHENyCT, YToa +c < b +d.
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AHANOrM4YHO MOXKHO JIOKa3aTh, ytoecnna>buc>d. oa+c>b+d. ¢

2. YMHOKCHHME YHCIOBLIX HepaBeHCTB. Bo3bMeM BepHbIE HEPaREHCTBA:
7>2 u 5>3. lounenno nepeMHOXHUM uX. llonyuuM BEpHOE HEPABEHCTBO
7-5>2-3unu35>6.

MourenHo nepeMHOMUM HepaiencTea —3 < 1 ¥ —4 < 6. Tlonyuum HesepHoe
HepaseHcTRO 12 < 6.

B nepBoM ciyuae BCe YMCHA JAHHBIX HCPABEHCTB ObIIM MONOXHTENLHBEIMH.
BO BTOPOM -— MONOXHTENBHEIMK M OTpHLATENbHBIMM. JlOKaxem ciiefyroniee

CBOMCTRO.

EcaM no4ieHHO nepeMHONHTL BEPHBIC HEPABEHCTBA O/1-

. HOr0 3HaKa, JICBBLIC U NMPaBbLI¢ YACTH KOTOPBIX — NOJO-

Ceoiicmeo 6 s
KHTEAbHBIE YMCIA, COXPAHHB NPH 3TOM HX O0IMH 3HAK,
TO NOJIYYHM BePHOE HEPABCHCTBO.

Jokazamenvcmeo. Tlycts a<b u ¢ <d, tpe a, b, ¢ v d — NONOXUTENLHEIE
yucsa, Hyxno jokasats, 4to ac < bd. YMuoxum obe yacTi HepaseHcTBa a < b Ha
MONCKUTENLHOE YMCIIO ¢, a 00e 4acTH HepaBeHCTBa ¢ < d — Ha NONOXUTENbHOE
yncno b. IoayunM BepHbie HepaBeHCTBA: ac < be, be < bd. [lo ceoiicTBy 2 U3 no-
CIEJIHMX ABYX HEPABEHCTB CNENYET, UTO ac < bd.

AHanoryyHo MOKHO NOKa3aTh, yTo e a>buc>d,raeda, b, ¢ v d — no-

TIOMKHTENLHEIE YHCHA. TO ac > bd. ®
Cnedcmeue. Ecnu a < b, a u b — nonosicumenvhbvie Hucia, h — HAMypaiv-
Hoe wncno, mo a” < b

]'Jpn JIOKa3aTeNbCTBE CIE/JICTBHA JOCTATOYHO B3SITh # HEPaBEHCTB 4 < b n

MOYNIEHHO UX NEPEMHOXHTS.

3. Ouenxa 3naqeHuii BHIpaskeHHH. Pacemorpim nipumep.
Ipumep L flano: 11 <x< 141 1 <y < 2. OueHuTs:
a) CyMMY X + y; ©) pa3HOCTh X — y;

B) NPOU3BEAEHHE XY, r) yacTHoe =
; y

® a) OueHuM cymmy X + y.

Tpumenum K nepaseHcTeaM 11 <x 1 1 <y CBOHCTBO O MOMICHHOM CHOXE-
Hun HepaseHcTs. Tonyuum: 12 < x + y. Tlp#MeHHM 910 JXe CROCTBO K HEpaBEHCT-
BaM x < 14 u y < 2. INonyunm: x +y < 16. Pesynwrar 3anuiueM B BHAE JBOHHOrO

HepaBeHceTBa 12 <x+v < 16.
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CoKpalleHHO 3TH Npeobpa3oBaHys 3aIMCHIBAIOT TaK:
ll<x<l14
+
l<y<2
12<x+ y<]16.
Obyas cxema OYeHKU CYMMBL UMeem MaKoil 6uo:

a<x<bh
c<y<d

atc<x+y<b+d.
6) OueHnM pazHOCTh X — Y.
3Has, KaK OlLEHHBAETCA CyMMa, TPEACTABMM pPasHOCTh X —Y B BHJIE CYMMEI
x + (-y). CHauana OleHUM 3HaueHHE BBIPAKEHHS —y. YMHOMXMB BCE 4YaCTH Hepa-
BeHcTBa 1 <y<2 Ha -1, nonyunm: —1 >~y >-2 um -2 <-y<-1. CornacHo
CBONCTRY O NOYJIEHHOM CIOYXEHHH HEPaBEHCTB NONYHHM:

11<x<14
+
—2<-y<-1

9<x—y<l3.

Obwas cxema oyerku pasHOCMU uUMeen Maxoti Uo:

a<x<bh

c<y<d
a—d < x-y < b-c.

B) OLeHuM mpou3BeaeHHE XY.

Tockonbky 11 < x< 141 1 <y <2, To x 4 y — nonoxurensHele uucna. [pu-
MEHHM K HepaBeHCTBY 11 <x u 1 <y cBOHCTBO O MOUNEHHOM YMHOXEHHH Hepa-
BeHcTB. [onyqaum: 11 < xy. IlpumennM 310 e CBOHCTBO K HEpaBeHCTBaM x < 14 u

y<2. Monyunm: xy< 28. Pesynerar sanuilleM B BHOE JBOHHOrO HEPABEHCTBA
11 <xy<28.

CoxkpaliesHo 2TH npeobpa3oBaHs 3aMHCHBAIT TaK:

9 Ill<x<l4
lI<y<2
1< xy<28.
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Obwasn cxema oyenku npou3eeoeHus uMeem maxoi 6uo:

i a<x<b
c<y<d (@>0,b>0,c>0,d>0).

' ac <xy<bd
r) OLeHHM 4acTHOE X

TlpencTaByuM YacTHOE ~ B BHJE TPOU3BENEHNS x-l. Tockoneky 1 <y <2,
y y

1 1 1 1 o
10 2> L5 L o 7 < =< 1. CornacHo cBoHCTBY O MOYNEHHOM YMHOXEHHH He-
y

1 y 2

PaBEHCTB NOMYYHM:

ll<x<l14

TO €cTh 5,5 Xt
y

Obwas cxema OyeHKu YacmHo20 umMeem maxou euo:

a<x<bh

o o

Sefofrbephspeirptat 1 H )

Yupaxuenue 1. Jlokasars nepasenctso (m+n)(mn+1)24mn, raem>0,n>0.

a+b
¢ lcnone3yeM H3BeCTHOE HEPABEHCTBO =9 >+ab ,rpe a>0, b>0. 3aru-
LIEM 3TO HEPABEHCTBO IS YMCEN M W N, @ TOTOM — Jnd yncen mn v 1. onydnm

DBa BEPHBIX HEPABEHCTRA:

LA =+/mn; ”m;!zv'mn.

2
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VnMHO¥HM 00€ HaCTH KaX/10I'0 HEpaBeHCTRA Ha 2:

m+n22mn:  pn+122mn.

[MouneHno NCPEMHOMIIB ITH HEPABECHCTRA, MONYUHM:

(m+n)(mn+1)>4mn. o

Hpumenanue. Ilpu noxasate)ibCTBe HEpaBeHCTBA U3 1pUMepa 1 MBI HCTIOND-

30BaJIH H3BECTHOC HEPABCHCTBO, MOKA3aHHOC paHee. OcobeHHOCTh HUCTIONbL30BaH-

HOTO cNnocoba 0KAZATCIbCTRA HEPaBEHCTB COCTOMUT B TOM, YTO:

1) zamuceieaem Heckoabko NEPABEHCME, OOKA3AHNBIX PAHCE;
2) nepemuoncue (uni CROJNCUE) IMit HEPABEHCIMEA, NPUXOOUM K 0OKa3bleae-
MOMY HEPABEHCMGY.

R

56.
5.

59.

Cnoskute H nepeMHOKBTE NOUNEHHO HepaBeHeTBa S >3 u 7 > 4.

Bosseaute 0be yacTu HepaBencTsa 2 < 3 B KBajIpar; B Ky0.

IMomyunm 11 BEpHOE HEPABEHCTBO TOTO € 3HAKA, MEPEMHOXKHB TOUICHHO
HepaBencTBad > -2 u 1 >-3?

TMosiy4nm 11 BepHOE HEPABEHCTBO TOTO JKE 3HAKa, BO3BEAS B Keajpat obe
4acTH HepaeeHcTBa —3 < 27

_¥|:u+auhﬁ 1 "W i
n

Cnodicrme nounenHo nepaseHcmea:

60. a)-7>-9u9>4; 013<251-34<-173;
B)25<32u-1,7<-09.

6l. a)-ll<-9u-3<T7; 0)-0,1>-03u1,2>08.

Hepemnoocome nounenno nepasencmea:

62. a)08<12us5<T, 0)7,2>35u0,5>04.

63. a)025>0,1ul2>8; 0)03<05ull<l18.

64. Bossenure B kpagpar obe 4aCTH HEPABEHCTBA:
a)9>7; 0)09< 1,2

65. MHssectHo, uro 2 <a <4 n -5 < b <-2. OuennTe 3HAYEHHE BRIPAKCHHA:
a)a+b; 0)a-b.

66. MssectHo, yro 0.5<x<2 1 2<y< 3. OlEHUTE 3HAUCHHE BLIDAKCHUS: X + )}

X—Y; Xp.
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67. Masectro, yro | <a <3 u 0,2 < b <0.5. Ouennre 3Ha4E€HHE BHPAKEHIA:
a)a+b; 0)a-b; B) ab.

r 0 ¥

Yte're 5
i i

68. Hseectno, uto 3 <a <5n 7 <h <9 OuennTe 3HAYCHNE BHIPAKCHMS:

a
a)a+ 2b; 0) 2ab; B) b

69. HM3sectro, uro 4 <x <5 n 8 <y < 10. Ouennre 3HaueHNE BBIPAKEHMS:
a)2x-y; 0) 0,5xy; B) % ;

70. Ouenute nepumerp TPEYIoNBHHUKA CO CTOPOHAMH d M, b JIM, € AM, €CiIH
2<a<2l; 16<b<l7; 09<cec< 1.

71.  Ouenute miowajls KBajpara co CTopeHoil b eM, ecnu 1,1 <b < 1,2,

72. Ouenure riepHMETP ¥ MUIOLIAAb NPAMOYTONIBHHKA CO CTOPOHAMH a cM U b ¢M,
ecnn3S5<a<4; 2<h<2

Hoxaxcume nepagencnieo:

73. a)(@+b)(b+c)c+a)>8abc,ecnna>0,b20,020;
0) (p+2)g+2Xp+¢q) 2 16pg, ecnui p 20, ¢ >0;
B) (a+ b)(ab +4)>8ab,eciua>0,b>0.

74. 2 +aX1 +bX1 +¢)> 8Jabc .ecnma>0.b>0.c>0;

6) (@ + Da+1)> MJE.CCJIHGEO.

75, a)Ja+ 1) ,ecina>0; 0) (X +1)+
X

-

1
=2.
7 +1

gy _‘__ S E—Eﬂ

T ¥
! ‘.""ﬂ h T
I LATH
A Y. s 1

76. JiokaxuTe HEPAaBEHCTRO:
a)a+ b+ +d*> dabed, ecnua>0,b>0,¢c>0,d>0;

6) (1+a)(l+a,)..(1+a,) 22", econ dy, Goy ..., Ay — MOJIOIKHTEIBHBIC YHC-
J1a, NPOU3BE/ICHUE KOTOPBIX paBHo 1.

77. [Hokaxure HCpaBeHCTBO a+b+ L+ }I =24,ecnuna>0,b>0.
a 2

1
78. Jlokaxure, wtoecima+b=1,10 g’ +b* =2~

o0
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e
& ' I ||| I |

79. Haiigute BCE 11€/1BIE PELUEHHSA HEPABEHCTBA:
a)2<x<T; 0)-1<y<6; B) -5<x<3.
+2 _ad° -4 1

a@-2a+1 a-1 a-2

80. VYnpoctuTe BeIpakeHlie

81. 3adaua Jiinepa. Jise kpecThsiHKN npunecny Ha peiHok 100 sni, onHa Gone-
1€ APYroi; MPOAasas uX No pasHeIM HeHaM, 06e KPecThstHKH JIEHET BEIPYYH-
su moposny. Torza neppas ckaszana Bropoii: «Ecau Obt y meHst ObnN TBOM
siiina, 51 66! BEIpy4Ymna 3a nux 15 kpeiiuepos». Bropas orsetnna: «A ecnu 6bi

TBOM siiilia ObUTH Y MeHs, 51 Ob1 BEIPYYHNa 32 HHUX 6% kpeiinepa». CKOnbKo
siui| ObLNO y K108 KpeCThsiHKK?

82. Kuwxublii Marasus nonydmsi ydebuuxku no ¢usuke u marematuke. Korna
66110 npopano 50% yvebnukos no marematuke 1 20% yuebHukoB no $puzu-
Ke, 4TO BMecTe cocTaBHiIo 780 KHHI, TO OKa3a/10Ch, 4TO y4eOHHKOB 10 MaTe-
MaTHKE OCTA/loCh B TpH pasa Goneiue, yem no ¢usuke. Ckonbko y4ebHHKOR
Mo MaTeMaTHKe Mony4Yun marasuu?

Il HepageHcTBa ¢ oaHOM NepeMeHHOV.
Yucnosbie NpoMeXxyTKu

1. lousiTie 0 HepaBeHCTBE ¢ OJHOM mepeMeHHOl H ero pemeHuM. Pac-
CcMOTpUM HepaseHcTBO 2x + 5 > 11. TIpn ogHuX 3HAUYEHUAX X JAHHOE HEPABEHCTBO
MpeBpalliaeTcs B BEPHOE YHCIOBOE HEPABEHCTBO, MPH APYTHX — B HeBepHoe. Ha-
[IpUMeEp, MPH X = 5 MOJIyYHM BEPHOE YHCIIOBOE HepaBeRCTBO 25+ 5> 11; 15> 11,
anpu x = | monyYuM HeBepHOE YHCIoBOe HepaBeHcTBo 2+ 1+ 5> 11; 7> 11.

Ecnu Hy»HO HaitTH BCe 3HaY€HHst X, NPH KOTOPHIX HEPaBEHCTBO 2x + 5> 11
SIBNSIETCS BEPHBIM, TO COBOPAT, YTO HYKHO pewumb HepaBeHcTro 2x + 5> 11, co-
JepaKalllee OIHY NEPEMEHHYIO X.

Ilpu x = 5 nepasencTso 2x + 5 > 11 apasercs BepHbIM. [ 0BOPAT, 4TO uMCTo 5
SIBJISCTCH peuieHueym JaHHOTO HEepaBeHCTBA MM yO061emeopaen NaHHOMY Hepa-
BEHCTBY.

PelneHreM HepageHCTBA ¢ OHONH NMepeMeHHOH HA3LIBAKT 3HA-
Onpedenenne| venue nepeMeHHOM, NMpespauiaioliee ero B BepHoe YHCI0BOE
HepaBeHCTBO.
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Pewuims Hepasencmeo 3Hauum Hailmu 6ce €20 pewenus ui 0okazanme, 4mo
petenuil Hem.
HepaBeHCTBO ¢ 0fHOM nepeMEeHHOH MPEeUMYLIEeCTBEHHO UMeeT BecKoReuHoe

MHOXeCTBO pewienui. Tak, pelueHusiMi HepasexcTBa 2x + 5 > 11 sBasttoTest ynucna

1 . .
3,5; 4; 5; 5; U T. 1. MHOMeCTBa pelICHHH HEPAaBEHCTBA HHOTAA MOYKHO 3aMHChi-

BaTh B BHOE Y1CNOBbIX HPOMENCYMKOE.

2. Yucnorbie NPOMeKYTKH. PaccMOTPHM HECKONBKO TIPHMEPOB.

1) HepaserctBy -2 <x<3 ynoBaerBOpsiioT Bce JeHCTBHTENBHBIE 4YHCna
6onpiue —2 U MeHbIUE 3, TO ecTh BCe ASHCTBHTENbHBIE YHCNA, NeXKalHe Ha YHCNO-
BOM MPAMO# MEXAY ukcnamu —2 1 3. MHOXeCTBO BeeX uucel, yAOBIETBOPSIIOLHMX
JIBOMHOMY HEPaBeHCTBY —2 <X <3, Ha3BIBAIOT WUCIO6bLM HPOMEXCYMKOM HNH
MpOCTO Hpomexcymkom U 0003Ha4aloT (—2; 3) (YHTAKOT: «MPOMEXYTOK OT —2 110
3»). Ha koopauxaTHOH npsAMO# ero u3obpaxaroT Tak:

3 3 x

Puc. 4

ITpoMexXyTOK 3alUTPHXOBHIBAIOT, TOYKH -2 u 3 H300paxawT «nycrhl-
MH» («BBIKONOTBIMH» ).

Yucno 2,2 ynoeneTsopsieT ABOHHOMY HepaBeHCTBY —2 < x < 3, a uucno 4 emy
He ynosnetBopset. ['0BopaT, 4To YHCno 2,2 npunadaedcum npoMexyTky (-2; 3), a
YHUCNO 4 MY He HPUHAONEHCUM. _

2 223 4 X

Puc. 5

- 2) HepasenctBy ~2<x<3 ynoBiaeTBOpAIOT Bce AEHCTBUTENBHBIE 4HCNA,
KOTOpbI€ JieXar Mexy YHCNnaMu —2 U 3 WM paBHbl YHcnaM —2 unk 3. MroXxecTso
Takux uncen 0603HayaloT Tak: [—2; 3] (YHTAIOT: «MPOMEXYTOK oT —2 1o 3, BKNIO-
yad —2 1 3»). Ha koopaunatroil npsimoit ero nzobpaxalor Tak:

oy 3 X

Puc. 6
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3) Muoskectsa 4Kcesl, YAORIETBOPSIOILMX JBOFHBIM HepapeHcTsaM -2 < x < 3
H -2 < x <3, 0003HAYAKT COOTBETCTBEHHO [—2; 3) B (=2; 3] (YMTAKOT: «IpOMEKY-
TOK OT ~2 J10 3, BKMo4as —2» U «IPOMEXKYTOK OT —2 J10 3, BKiKouas 3»). 11 npo-
MEXYTKH uz?ﬁpax{alo'r Ha KOOPAHHATHOM MpPAMOii TaK:

#fW/ﬂw
-2 3 X -2 3 X

Puc. 7 a Puc.7 6
4) HepaseHCTBY X >4 yaoBieTROPAIOT BCE HEicTBUTENbHBIE uncna Gonbite
4. Ha xoopauuatHOii npaMoii 311 yucna u300pakaroT TOYKaMH, JIEXKaLUHMH Clipa-
Ba OT TOYKH € KOOP/AKHHATOH 4. MHOMXeCTBO uncen, yI0BNETBOPAIOIMX HEPABEHCT-
BY X > 4, n306paKkaloT MOMyNpsAMO#, HaXOILEHCs CMpaBa OT TOYKH € KOOp/MHa-
Toii 4 Ge3 3710i TOYKH (cM. puC. 8). Takoe MHOKECTBO Ha3bIBAIOT MPOMEKYTKOM OT
4 10 nnroc beckoHeYHOCTH 1 0003HauaKoT (4; +o0),
LA,
4 X
Puc. 8
MmrokecTBO YMCEN, YAOBIETBOPAIOIIMX HEPAaBEHCTBY X =4, n3obpamaior
nonynpamoit (M. puc. 9). 310 MHOMecTBO 0003HAYaloT [4; +e0) (YMTAIOT:
«IPOMEKYTOK OT 4 [0 ntoc GECKOHEHOCTH, BKIO4aA 4» ).

W/ﬂ '{W@% f'ﬂ ,
4 X
Puc. 9

5) MuoxecTBO 4Hces, YIOBIETBOPSIOWNX HEPABEHCTBY X < 8, 3allMCHIBAIOT
(—2; 8) M 4MTAOT «MPOMEKYTOK OT MHHYC OeckoneyHocTH Ho 8». MuoxecTno
Yucen, YAOBICTBOPAIOUIMX HEpaBeHCTBY X < 8, 3aumchBalorT (—eo; 8] B uMTalOT:
«NPOMEXYTOK OT MHHYC OeckoueynocTi A0 8, Bkaouas 8». Ha koopaunarnoii
NPAMOH 3TH YKCIIOBBIE [POMEXYTKH H300paXaloT TakK:

8 x P X
Puc. 10 a Puc. 106
6) MuoxxecTBO Beex NEHCTBHTENBHBIX YKHCEN H300PAXKAKT BCEH KOOPAWHAT-
HOI NpsMOil U 0003HaualoT Tak: (—oo; 409).

3. O0venunense u nepeceveHHe YHCJIOBBIX HPOMEKYTKOB. PaccMoTpum
Jsa npomexytia: [-1; 4) u (2; 7).

Prc. 11
Ilpomexcyrox [-1; 7) obpa3syior Bce uucna, DPUHHALISKALHE [IPOMEXYTKY
[~1; 4) v npomexxyTky (2: 7). F'osopst. uto tpomeskyTok [—1; 7) seusiercs o6ve-
Ouneruem poMexyTkoB [—1;4) u (2; 7). 3anuceisator: [-1; 43 (2; 7) = [-1; 7),
e «\U» — 3HaK O0bEIHHEHUH.
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O0beaHHeHHeM YHCI0BBIX MPOMEXYTKOB Ha3bIBAKT MHOKECT-
Onpedenenue |BO BCeX HHCE, MPHHALIEKAMMX X0TH ObI 0OTHOMY H3 3THX NPO-
MEKYTKOB,

Tpomexyrok (2; 4) obpasyrot Bce oblme Yucha U3 npoMexyTkos [-1;4) u
(2; 7), T0 ecTr Bce uMcaa, MPHHAATEKAILKME KAXIOMY M3 MpoMexyTkoB [-1;4) n
(2; 7). Tosopsit, 4ro npoMexyTok (2;4) sBRAEICS nepeceyenuem TPOMEXKYTKORB
[-1; 4) u (2; 7). 3anucwiBatot: [-1; 4)N(2; 7) = (2; 4), roe «» — 3HAK [EpecedeHHs.
Ilepeceuennem “MHCIOBBLIX MPOMEKYTKOB HA3LIBAKT MHOXKECTBO

Onpedenenue
BCeX HHCeJ, NPUHALNKALINX KAXKIOMY U3 ITHX NMPOMEKYTKOB.

BEEETE [
' | Lo 3 a‘rﬁlﬁcmpnf!

|

OO6beMHeHHEM W MEPECcCUeHHEM IBYX YHCAOBBIX MPOMEKYTKOB MOIYT ObITh HE YH-
CNOBHE MpoMexyTkH. PaccmoTtpum, Hanpumep, npomexyTiu [-2; 1] 1 (3; 4). Yucen, npu-
HaANexarnx o0oMM 3THM MPoMEXXyTKam, HeT (em. prc. 12). Tloatomy rosopart, uTo nepece-
YCHHEM 3THX MPOMEKYTKOB ABNAETCH Mycmoe mHoxcecmeo. Ero 0603Ha4a0T CUMBONOM
«@». 3anmnceisaiot: [-2; 1]M(3; 4) = &. O6benunernem npomexyTkoB [-2; 1] 1 (3; 4) aens-
erca MmumkecTBo [—2; 1]U(3; 4), He ABAfI01IEeCs YUCNOBbIM IPOMEXKYTKOM (OHO «COCTOMT»
13 IBYX MPOMEXYTKOB).

L

2 1 3 4 X
Puc. 12
Jns npomexytkoB [-2; 1] u [1; 400) MHOXECTBO OOWMX HMCEN CONEPAHMT TONBKO
OHO 4ueno — qucno 1 (om. puc. 13). Takoe mHoxecTBO o6o3Havator Tak: {1}. 3anuceiBa-
wt: [-2; 11N[1; +0) = {1}. Jlerko waitty, uto [-2; 1JU[1; +00) = [-2; +).

2 lm\mx

Pue. 13

T i

q

Yupamuenne L.Yyazars, navMenbiiee U Haubonbliee IeHCTBHTEILHBIE YHCIIA,
NPHHAIEKALLHE MPOMEXCYTKY: .

a) [-%: 1‘01]; 0) [-2; 3); B) (—o; 4,8]; r) (5; +00).
®3) -—% ; 1,01; 6) —2; raubonpluero nelCTBUTENEHO YHCNA, MPHHANEXKALLE-

T0 3TOMY MPOMEXYTKY, HeT. (10 cnemyer u3 Takux coobpaxenuid. [lpeanono-
KHM, 4TO m — Hauboneinee yucno u3z npomexytka [-2; 3). Tak xak m <3, To
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MOXKHO pacCMaTpHBaTh NMPOMEXYTOK (m7; 3), nroboe YHCNo U3 KOTOPOTo GonbiLe M.
CnenoBaTenbHO, YHCNO n Ha NPOMEXyTke [-2;3) He aABndercs HAWOONBLUMM.):
B) HaUMEHBIIETO YHCNA HET; 4,8; r) HY HAUMEHBLIETO, HH HAUGONBLLIETO YHCEN HET. ®

Vnpaxuenue 2. OTMETHTh Ha KOOPAWHATHOH NPAMOH MHOXKECTBO YHCeN, YAOBE-
TBOPSIOLMX HEPABEHCTBY, M 3aMHCaTh 3TO MHOKECTBO B BHIE MPOMEXKYTKA
1M OObEIHHEHUs TPOMEXYTKOB: a) [x| < 5; 6) [x] > 5.
® a) Moxgynem Yucna x SBNSETCH PacCTOSHHE OT Hayaja OTCYeTa 10 TOYKH,
n3obpaxatowei YHCNOo x Ha koopauHaTHOH nmpsaMoii. [ToaTomy pelnennaMu 1anHO-
rO HEPABEHCTBa ABISIOTCS YHCIIA, COOTBETCTBYIOUME TeM TOYKAM KOOpAWHATHOH
NpAMO#, KOTOpBIE JIEXAT OT HaYana OTcyYeTa Ha PaccTOsiHUK He Gonbiue 5.

— gl Gy
-5 0 5 ®

CrnepnoBaTenbHO, PEIIEHHAMI HEPABEHCTBA Y] <5 ABNAOTCA Bee YMCHa, npH-
HaJnexawue npomMexyTky [-5; 5].

©) Peennsmu HepaBenctea |x] > 5 aBnsiorcs Yucna, KOTOPEIM COOTBETCTBY-
10T T€ TOYKH KOOpP/JHHATHOH NpsAMOH, KOTOpHIE NEkaT OT Hauama OTcYeTa Ha pac-
CTOSHUH He Menbiie 5 (Bonbiue 5 UM paBHOM 5), TO €CTh 3HAYEHHS X, YJIOBIETBO-
PSIOLLME HEPABEHCTRY X < —35 HIIH HEPABEHCTBY X > 5.

-5 0 5 d
CnenioBaTensHO, MHOMXECTBOM peLleHuil nepasencTsa |x| > 5 spisercs obbe-
JIMHEHHE MPOMEXYTKOB (—co; —5] 1 [5; +o0), TO €CcTh (—o0; —5]U[5; +c0).

Ye r’%
1

83. Kakue 13 uncen -Z; -3 ; 0; 0.5; 4 snsoTCs pelueHHaMH HepaseHeTsa 3x + 1> 27

84. Hazoeute npoMexyTkH, H300paXKeHHbIE Ha PUCYHKe 14,
el ey BV /7711 /1 AL 227
2 h. X B | 5 X

a) 0)
RN G UL,
i T 2 X

B) ")

Puc. 14

85. Kaxkue us yucen -3; —1: 0; 1,7; 4 npunanerxar YHCNOBOMY MPOMEXKYTKY:
a) [-2; 4); 0) (-3; 4); B) (-1; 5); r) [-3; +2)?
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86. VYxkaxute 00BEOMHEHHE M MEPECCYEHHE NMPOMEXKYTKOB, H300paXEHHBIX Ha
pucyHke 15.

W—- S,
0 6% i, 4 £
a) 0)

Puc. 15

t ] t
AV A "1
7 A
& W

87. Kakwe mn3 uucen —4; 0,5, 8; 10 sBnsioTcsd peLIEHMAMH HEPaBEHCTBA
3(x-2)>2xc+ 17

88. Haiigure Tpu niobbie pewieHus HepaBeHcTBa —5x + 1 < 3x.

Ommembnie Ha KOOPOUHANHOU HPAMOU APOMENCYMOK:

89. a)[-2:4); 0) (—=; 3); B) (2; +°); r) (3; 7).

90. a)[-1;3]; 0) (2; 6]: B) [3; +00); r) (=oo; 1).

Ommemvme Ha KOOpOUHAMHOU NPAMOL MHOXNCECMEO uucen, yO08nemeopaiuiee

HEpaseHcmey, U 3aNUULLME MO MHONCECHIBO 6 6UOE HPOMENCYNIKA:

91. a)x>3; 0) x>4; B)-1<x<3; rl<x<s.

2. ax<-1; 0)x>5 8) 0 <x <6; r-l<x<4.

93. Haiinure, eciu BO3MOXHO, HauGonsLuee HaTypa/ibHOE YMCNO. NpUHA/JIeNa-
1ee NpoOMEexyTKY:

a) (-7; 8); 0) (—=; 3); B) (-15; -3); r) (—oo; 7.
94. 3amuwmte BCe yenbie YUCNa, MpHHATIEKALHE MPOMEXKYTKY:
a) (-1;9); 06) [5; 12); B) (-4; 10]; r) (0; 7).

Vxaocume, ecau eo3mosicno, naumenviuee u haubonviee wucia, npuxaonexcaujie
HPOMENCYNIKY:

95. a)[5; 11); 6) (8; 20}; B) [-3; +eo); r) (=} 2).

96. a)(3;8]; 6) [-4; 5] B) (—; 3]; r) (0; +e°).
Ommemuime na KOOPOUHAMKOL NPSMOTE HPOMENCYMKU U HatiOume ux obveduHeniie
u hepeceuenne:

97. a)[-1;2]u(1;3); 0) [3; 4) u [2; +00);
B) (—o=; 5) u [0; 2J; r) (—oo; 1] 1 [2; +<).
98. a)[4;0)u[-2;2); 0) (—co; 5] u [1; 6].
[ —1 T - ; : -

——— «
] o \’?efc L |: ::‘. .

7 L] :l-l ¢
| i o

Ommemvme rna KOOPOUHAMHOU HPAMOT MHOXCECMEO Yiicel, YOOBIEMBOPAIOUUX HEPABEHCM -
8Y, U 3anuwutime Mo MHONCECNBO 6 UOE NPOMENCYMKA ULNH OBLEOUHEHIUSA RDOMENCYMKOE:
99. a)|q<3; 6) |x{>4; B) |x] <3.5; r) ) > LS.
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100. a) > 1: o) |x] < 2,5: B} | < 1.5; ) [x] > 0,5.
101. 3apuiumTe NATH YKCEN, NPHHAVICKANMX IpoMexy TRy (0,1; 0,2).

st ||

102. Pewmnte ypasuenue:

a)7(2x—1)—5x=11+303x~2); 6) 1X=2 - Sx+l _3x-6

20 5 4
103. Tlpu Kakux 3HA4YEHHAX @ 3HAYEHHUE APOOH PABHO HYIIIO:
z_ al—5 al—-2
gy e =23, 6) i : B) 7zl | ?
a+7 a+5 a -3a+2

104. Briagunk sHec B 6aHk 5000 rpu. Yacte mewer on monoxun 1og 7% 1010~
BLIX, a OCralbHbic — non 6%. Yepes ron obinas cymma newer yBenuuunach
Ha 315 rpy. CKoNBEKO ACHET BHEC BKIAAYHK 11071 7% roaosbix?

105. 3adava Bxackapu (useecmnozo unduiickozo mamemamuka XII 6.). U3 MHO-
/KECTBA YHCTBIX [BETKOB JoTOca ObUIM mpHHECEHE! B xeprry: Llinse — Tpe-
ThSl 4aCTh 3TOT0 MHOXECTRa, BuitHy — nsras, ConHily — wiecras, yernep-
TYI0 4acTh NoNMyyH] bxasahu, a OCTalbHBIE — HICCTH HBETKOB — NOTYYHI
noyTeHHBIH YunTens. CKONBKo ObLIO HBETKOB?

IEEMl Pewenine HepaBeHCTR ¢ OfHON NepeMEHHON.
PaBHOCHNbHbIE HEpaBEHCTBa

3apaua. OnHa CTOpOHA Y4acTKa MpSIMOYToNbHOH (OPMBI HA 5 M JuHHEE
Jpyroi. Kakumu MoryT ObiTh CTOPOHBI YYacTKa, yTo0Bl st €70 OrPAKIEHHS XBa-
THIO CCTKH JUTHHOM 46 M?

Ilycrs anMHa MeHblUEH CTOPOHBI Y4acTKa paBHa X M, TOra JUlMHa GOnb-
el — (x + 5) M, a nepumerp yuactka — 2(x + x + 5) = (4x + 10) (m). To yeno-
BHIO MEPUMETP He npesbiiaeT 46 M, nosromy 4x + 10 <46.

Yrobrl naliTh cTOPOHEI YyacTKa, HYXKHO peliuTh HepareHeTBO 4x + 10 <46 ¢
OHOH MePEeMEHHOI x.

Ipu pemennn nepaseHcTBa ero upeobpaszyioT, 3aMmeHsas Golice HPOCTHIMY
HEPABEHCTBAMU C TEMHM JKE PCLICHHSMM,

Hepagencmea. umeloujue oOHu u me e pewenus, Ha3bI6AIOM PUGHOCUbHbI-
mu. Hepasencmea, ne umeroujiie pewenuii, maKice Ha3pléaom PABHGCUTaHbIML.

3ameHy HEpaBeHCTBa PABHOCHIIBHBIME €My HCPABCHCTBAMH BBLIMONHAKT Ha
OCHOBAaHHH TaKKX CBOHCTE:
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1) ecnu evitnonnusne moycoecmeernsie Npeobpa3neanua HeKOMOpoll Hac-
My HEPAGEHCMEH, KOMOPHIE He MERAINM OOnycmumsle IHUNCHUS NEPEMEIHOi,
MO NOAYUHM HEPAGEHCMBO, PAGHOCIIBHOC OUHILOMY;

2) ecnu U3 0OHOU HACHU HEPaBEeHCMBN NEPCHECHIN 8 OPYZYIe HacHb Cd-
20eMOC, HIMCHUE €20 THAK Hil npmrma(ma.'nmcnuﬁ, mao mmyqumz Hepaseucmaa,
PUBHOCHUABHOE DAHHOMY;

3) ecnu obe wacmu HeEPUGCHCHISU YMHONCHME AN PDA30CIUMb HI 00HO 1
mae Mee ROTONCHMCIbHOe YUCTo, mo n(myumu ne;mst’m:maﬂ, pammcauwoe
OaHHoOMY;

4) ec.tu 0be wucmu HEPUAGCHCMEN YMHONCHING UK PA3OCAUML HU OOHO U
1O JICC MHPUKAMETbHOE YUCTO [ NPI IMOM UZMEHUMb 314K HEPUGCHCMEA HA
HPOMUGONONLONCHDLI, O ROAVYUM HEPACCHCIGO, PASHOCUALHOE OUNILOMY.

Henonesys 911 cBOHCTBA. PELIMM HEPABEHCTBO:

4x + 10<46.
Ilepenecem cnaraemoe 10 u3 NeBoi YacTH HCPABEHCTBA B NpaBYK C HPOTH-
BOIONOKHBIM 3HAKOM, HOJIYYHM HCPaBEHCTBO
4x<46- 10,
PaBHOCHIIBHOE 3allaHHOMY HEPABEHCTRY.
B nipaeoii uactu Hepaperctsa 4x < 46 — 10 upusenem noiobHele cnaraemele,

NOJTY YUHM:
4x < 36.
Pa3nenus 06e yacTH mocneaHero HepaBeHCTBa Ha 4, NOJNYYHM HEPABEHCTEO
x<9.

Cnepoarensno. HepaseHcTBO 4x + 10 < 46 paBHOCHNRHO HepareHCTBY X <9, 1
eMy YAOBNETBOPAKT Bee yucna de Oonviue 9 (em. puc. 16). MuOXecTBO perieHuit
JaHHOT'O HEpaBeHCTBa MOYXHO 3arkcarh B BUAC YHCTIOBOrO [IPOMEXyYTKA (—oo; 9].

- N
g x
Pue. i6

Bepuemcst k 3apave. JInuHy MeHbluel crOpOHBI y4acTKa Mbl 0003HAYMIM
uepes x M. T10CKONBKY ATHHA CTOPOHB! BBIPAXKAETCS MONOXKHTENBLHBIM YHCIOM, 10
X MOXET MpUHHMATE 3Hauenust u3 npomexytka (0; 9]. Wrak, Menblas cropoxa
yu4acTKa He [OJDKHA TpeBbIaTh 9 M, GonbLIas e CTOPOHa Ha 5 M JUTHHHEE Hee.

4x+ 10 <46, (1)

—

— |

Peluas HepaBeHCTBO
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Myl nepeHecny cnaraeMoe 10 13 neBoit yacTH HEPaBEHCTBA B NPABYIO € NPOTHBOMOAMKHLIM
3HAKOM H NOJyYHSIH HEPAaBEHCTBO
4x<46-10. (2)

JokaxeMm, uro HepaseHcTea (1) 1 (2) paBHOCUNBHBL.

Ilycts x = a — noboe peieHne HepaseHcTsa (1), Torna 4a + 10 < 46 — Beproe yu-
cnosoe HepaBeHcTBO. [lepenecem cnaraemoe 10 M3 neBol 4acTH HepaBEHCTBA B MPaByIo,
H3MEHHB €r0 3HAK Ha MPOTHBOIIONOXHEI, [ONYYHM BEPHOE YHCJIOBOE HEPABEHCTBO
4a < 46 — 10. U3 Toro, 4To nocne/iHee HEPaBEHCTBO AB/IAETCSH BEPHBLIM, CIEAYET, 4TO YHCIO
a ABASETCS pellieHHeM HepaBeHcTsa (2).

[lycte x = b — moboe peienne HepaeeHcTea (2), Torna 4b <46 - 10 — pephoe un-
cnosoe HepasBeHcTBO. [lepenecem cnaraemoe —10 W3 npaBoil 4acTi HEPABEHCTBA B JIEBYIO,
M3MEHHB €r0 3HAK Ha NPOTHBOIONOXKHEIA, IOMYYHM BEPHOE YHCNOBOE HEPABEHCTBO
4b + 10 £ 46. U3 1010, 4TO NnocjielHee HEPABEHCTBO ABAAETCA BEPHBIM, CNEAYET, YTO YHCIO
b sBnserca penieHneM HepaseHcTBa (1).

Me1 nokazanu, 4ro moboe pelueHre HepapeHCTea (1) ABIAETCA pellieHHEM HEepaBeHCT-
Ba (2) u moboe penieHre HepaseHcTBa (2) sBaseTCA peliendeM HepaseHctsa (1). [Toatomy
3TH HEPaBEHCTBA HMEIOT OJIHH H TE K€ PellieHHs, TO ECTh ABJAIOTCSH PABHOCHILHBIMH.

PasHocunbHOCTE HepaBeHCTB 4x < 46 — 10 v 4x < 36, a Takie HepaBeHCTB 4x <36 1

x <9 goKa3LBaOT aHAONHYHO.

o = S——.

dduuuannnls]

Vanpamuenne 1. Pemts vepasenctro 3(Sx— 1) + 10> 7 — 2(1 — 6x) u oT™MeTuTh

Ha KOOpPJIMHATHOH NpPAMOIl MHOXXECTBO €0 PeLLCHHH.
e PackpoeM ckobku:
15x-3+10>7-2 + 12x;
NEpEHeceM CllaraeMele, COACPXKallue NEPEMEHHYI0, B IEBYIO 4aCTh HEPABCHCTRA, &
OCTa/IbHBIC — B NPABYIO 4aCTh:
15x-12x>7-2+3-10;
NpHBEAEM NONOOHBIE CiaracMbic:
C Bxyad
pa3nenum obe YacTH HEpPaBeHCTRA Ha 3:
2

e
2

e L L Ll
-2
3

2 2
OTtseT, x> 3,1«11111( 3 ) @



5. Petuenue nepasercme ¢ 0onon nepemennoii. Pacnocwivnme nepagencmea 31

3t—-1 2t )
Vnpawuenne 2. Pelunte HepaBeHCTBO T_ESI' OTMETHTE HA KOODJHHAT-

HOM l’]pﬂMOﬁ MHOM¥ECTRO €Tr0 pemeHHi»i H 3anHcares 310 MHOMKECTBO B BH/JAC

YHCOBOro NpoMexyTKa.

e YMHOKMM 06€ yacTy HepaBeHCTBA HAa HAUMCHBLUMH OOHIMI 3HAMeHaTens
Jpo6eii, BXOASIIKX B HEPABEHCTRO. TO €cTh Ha | 8. [Tomyunm:

18-%—18-%218; 9r-3-41<18; O—41<18+3; 51<2l; 1<42.
A,
42 t

Orner. (—; 4,2]. @
3x—1

Vnpawxuenne 3. Peumts Hepasenctso —2 < <5.

® YMHOXKHM BCEC 4acTH HepaBeHcTBa Ha 2. 4 <3x—-1<10.
ITpubasum KO BCEM YaCTAM HEPABEHCTBA YHCIIO 1:

4 +1<3x~-1+1<10+1; -3<3x<I1I.
Pa3snenum Bee uacTH HepapeHCTBa Ha 3, nonyumum: —1<x < 3%.

Orger. —1<x< 3g , HIIH [-l; 32] ..
. 3 : 3

¥Ynpaxuenne 4. Peliuts HEpaBeHCTRO:

a) [2x-3|<5; 6) 3x— 1] <—4; B)|2x—1|>5.

¢ a) Peluenusmu HepaseHcTBa |2x — 3| < 5 sBnsKOTCS YHCIA, YAOBIETBOPSIO-
1K€ ABOHHOMY HEPABEHCTBY

-5<2x-3<5.
IpubaByM KO BCEM YacTsM HEPABEHCTBA YUCIIO 3, MOAYYHM:
2<2x<8.
PazjienuM Bce 4acTh HepaBeHCTRA Ha 2:
-1<x<4.
— Ul
| 4 X

Orser. [-1; 4].

6) Mostynb uKcna — YMCIIO HEOTPHLATENBHOE, MO3TOMY MOAYNb 4YMCNa HE
Mmoxer ObrTe MenbLue ynena —4. Hepasenctso |3x — 1] < —4 He uMeeT perueHHi.

Ortser. Pewuenuii Her.

B) BeipaxkeHue 2x— 1, cTosmee noa 3HakoM MOAY/S, JOKHO NMPHHHUMATE
3HA4YCHHUSA MeHbIUE —5 uian 6onewe 5, Urak, 2x— 1 <-Sumu 2x— 1> 5.
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Eciy HYXHO H4HTH BCE 3HAYEHWs X, YAOBJIETBOPAIOILHE HCPABCHCTBY
2x — 1 < -5 unu HepaBeHCTBY 2x — 1 > 5, TO rOBOPAT, YTO HY>KHO PEILHTH COGOKYH-
2x—1<-5;
2x-1>5.

Peluas Kaxi0e HEpaBEeHCTBO COBOKYTHOCTH, NONYYHM:
2x<-5+1;, |2x<-4; |x<-2;
[21>5+l; [2x>6; [x>3.
PeLueHusMH COBOKYITHOCTH SIBJIAIOTCS 3HAYCHMSA X, YIORMCTBOPAIOIIHE HEpa-

HOCMb HEPABCHCTB, KOTOPY¥¥0 3alUCLIBAIOT TAK! [

BEHCTBY X <—2 WA HCPABCHCTRY X > 3,

<3 3 X
OtBeT. x<—2 unu x> 3. (OTBeT MOXKHO 3anMcaTe H B BHJAC 0OBC/IMHEHMs
HpPOMEIKYTKOB: (—o0; —2)U(3; +00).) ®

r_l _____ e s : I : E_ - e [__[ T : ['
1T i BinE
106. PaBHOCH/IBHBI 1 HCpAaBEHCTRA:
a)5x+1>0us5x>1; ©6)3x<O0ux<(; B) 2x>0unx>07
107. Obocuyiite paBHOCHIBHOCTE NpeoOpa3oBaHMii NpPH PELIEHHH HEPABEHCTRA:
3x-2>1; 3x>1+42; 3x>3; x>1.

e obomerA |
l Iyl?o?_e']‘_b’A - __| I. =l |

Pewume HEPAGENCEO, OMMEMBME MHONCECMEO €20 pewenuﬁ Ha KOOp()UHﬂmHOﬂ

——

np&uoﬁ U 3ANUHUIME IMO MHOICECHBO 6 BUOE YUCTOG020 npomexcymka:

108. a) x-5>0; 6)x+7<0; B)x—3,2<0; rx+53>0.
109. a) 2x < 5; 6) 3x > -15; B) —3x <-36; r)-0,5x<0.
110. a) 5x -3 <0; 6)d4x—7>11; B)2x-9<5+x; r)19-x>5+6x.
111 2) x-2 <0; 6)x+3,5>0; B)5x>15; N-2x<5

n)-0,8x>0; e)B8x—12<0; #)3x+11>5 3)3x-13>Tx+3.
112. Pewinte HepaBeHCTBO 9x — 5 > 4x + 3. 3anumuure TpH 3HAYEHHs X, ABISHO-
IIMECs PEIICHHAMH 3TOTO HEPaBEHCTRA.
113. Pewunte nepaBenctBo 11 —2x < 15—4x. SBISIOTCS M PELICHHSMH 3TOrO
HepapeHCTRa yHcna —3; 07
Pewume nepasencmeo:
114. a)4(x-3)+ 1 =12 -3(1 - 2x); 0) 9 —2(5 + 3x) < 4(1 - 2x);
B) 4a— 12(3a—- 1) < 16(1 —a); rN5Sx+3)-3(1-x)>1-3x.
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115. a)7(x-2)+20<4(x-3)-9;
B)z+ 10<5(2z + 7) + 14(5 - 2).

6)23-y-32+y <y
) Sy-(v+3)-4(2-y)<9.

x 3 o 20 ot m
116. a) 7 >0: 6) 3 <0; B &L g 2

75 2x—1 x+7 x=5
117. “)Tr >0; 0 <l B 2L NTF >4
| e — g —i = I‘ “"—i £| _._.i___. ] — |
} o | y ) B-! i
'_ |_ | | I | i & %
Pewwume nepaserncmeo:
118. a) 250(x - 3) > 500(x + 1) + 750;

1 9 11, 2x+1_2x-3 _ 1

8) 55G3x+D+35<76%+ R4 6 12

119. a) 90(x — 12) + 180(x + 6) < 270;

Pewwme 06oiiroe HEPABEHCMBO:
120, a) —-1<3x+4<5;

8) 2<7-;20S6;

121. a) -1<7+2y<4;

3y+2£5_

?

B) U<

Pewuwme neposencmeo:
122. a) [5x-9| < 7;

B) Jd4x — 15| <-2;
123. a)|2x-7|<1;

l-x_l+x, 7

30 15 T60°
0) 0<2-5x<7;

8—x
2<—=<2,
r) —2< 2 <

6) 4<8-3x<10;

3-—-x

<3.

r)2<

6)[11-2q>3:
Dhk+1>0.
6) |1 —-4x>5.

124. OcHoBanre paBHOGeapeHHOro TpeyroneHWka pasHo 7 cM. Kakoit moxer
6biTh DOKOBas CTOPOHZ ITOrO TPEVTOJBHHKA. €CIIH €r0 NEPHMETP MEHbLle

NEPUMETPa PABHOCTOPOHHETO TPEYTOIBHUKA cO CTOPOHOM 9 cM?

125. Onma ctopona npsmoyronsuuka Ha 11 cm kopoue apyroi. Kakoit moxer

ObiTh HHA G0JIbLIEH CTOPOHEBI NPAMOYTOJILHUKA, €CIIH ero nepuMerp 60ib-

LIC NIEpUMETPA KBaJpara co cropoHoi 18 cm?

-
|

e

| T

T
Yposens B ; e
Py e [ RReE.8

126. Peumre HepaBeHCTRO:
a)Spyr- 3] <9+ 2x-3|;
B) 4 —[2x + 9| > 3(|2x + 9| - 4);

2 Kpaeuyk B. Anrebpa. 9 kn. YuebHuk

6)|1-2(x+6)|>11;
r) |1 —4x + [x] <-2.
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127. Jlokaxkurte papHOCHILHOCTb HEPABCHCTB:

a)30x-5<120 u x-5<4; ﬁ)%(x+3)2%x u2x+3)>x.

S e B TR T
e i O

128. Pewmre ypasienue:
a)-1=5; 6) |3x + 4| =8; B)Ix+ [ =-7.

129. Tlo Teyenuio peku KaTep npoiues 3a 7 4 TAKOH MyTb. KOTOPbIH OH MPOXOJUT
3a 8 u nporus Teyenns. Haiiiure ckopocts TeyeHHs PeKH, €CIM CKOPOCTh

Karepa B crosyeil Boae papHa 30 km/u.

130. Cymma nudp nsysnaunoro umcina papua 8. Ecim upprl yucina nomMeHstsb
MECTaMH, TO MONYYHM YHCIIO, KOTOPOE MEHbLIE jiannHoro Ha 18. Haiigute
JAaHHOE YMCIIO.

131. B croBe Mama npou3BONLHO MEHSIOT MecTaMu Jige GykBbl. Halinure Bepost-
HOCTh TO0, YTO MOCIIE ITOFO CHOBA MOAYYHTCSA CIOBO MaMA.

B Nvteiinbie HepaBeHCTBa C OAHOW NEPEMEHHOM
PaccMOTpHM HECKONIBKO TIPUMEPOB.
Itpuvep L.Pewnts HepasencTro 2(6x + 5) + 3x <40,
®12x + 10 + 3x <40;
12x + 3x<40-10;
15x < 30;
X<2

MuoxecTBOM peLCHHI HEPaBEHCTBA ABJIAETCH YHUCHOBOI NPOMEKYTOK (—o0; 2].
Ortger. (—0;2]. ®
Ipuniep 2 Pewnts HepasercTso 4(3x + 7) — 9x > 20 + 3x.

¢]2x+ 28 — 9x > 20 + 3x;
12x—9x — 3x >20-28;
0-x>-8.
I1pu moboM 3HayeHMH x 3HAYEHHE NIEBOH YacTH HepaseHcTra () - x >—8 paBHO
HyJI0, & Hynk Gonbiue —8. [TosroMy MHOXKECTBOM peLleHHi TaHHOTO HEpaBEHCTRA

SABJIAETCS MHOXECTBO BCEX JIEHCTBUTENILHBIX YHCE], TO €CTh MPOMEXYTOK (—o00; +00).
O1BeT. (—oo; 402), ®
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Ipumep 5. Pewnth HepaBeHCTBO 14x + 17 < 8x + 6(x + 2).

o 14x+17<8x+6x+12; 14x—-8x—6x<12-17; 0-x<-5.

Hepagenctpo 0 - x < — 5 He uMeeT pelneHui, Tak Kak NpH nio0oM Xt 3HayeHHe
ee JIEBOH YacTH paBHO HYJIK), & HYJIb HE MCHbBIUE —5.

Onrger. Pewenuii ger.»

B pesynsrate npeobpa3zoBaHHil Mbl TPUBEIIH MEPBOE HEPABEHCTBO K HEpa-
BeHCTBY 15x <30, BTOpoe — K HepaeeHerBy 0 - x > —8, Tperbe — K HepaBeHCTBY
0-x<-5. HepapencTsa Takoro BM/ia HABIBAIOT NUHEHHBIMU HEPABEHCMEAMYU C
00HOTU NEPEMEHHOI.

Hepasencrsa Buaa ax > b, ax > b, ax <b, ax <b, rae a u b — Hexoropwie
H3BCCTHBLIE YHCJA, A X — NePeMeHHast, HALIBAKT JHHCHHVMY HEPAGEHCMEaMY
¢ 00HOII nepemennoil.

Ecnu a # 0, To ans pelsenys MMHEHHOrO HEPABEHCTBA C OIHOM HEPEMEHHOM
HYXHO pazie/MTh 00€ yacTH HepaBeHCTBa Ha «. Ecnu a =0, 1o mmu pewenuem
HEPABEHCTBA ABJISETCS M0OOE YMCIIO, MM HEPABEHCTRO HE HMEET PELLEHHIA.

Belem Clietyiole 0CHOBHBIC LIATH PELLIEHHsS HEPABEHCTR:

1) ecau nepasencmeo codepacum Opobu, mo obe wacwu HepaseHcmea yMHO-
acaem Ha kauvenvull obwuil snavenamens Opobeti, BXO0AUUX 6 HEPAGEHCMEBO;

2) eciu 6 HEPABEHCMBA ecb CKOOKU, MO PACKPHIBAEM UX;

3) nepenocum crazaemvie, codepaicanque nepemenHyio, 8 0Oy uacme HEPa-
6eHcmea (KaKk npasuio, € 1eeyi0), a Ciazaemule, He COOEPACaufue REPEMEHHOI, — 6
Opyayio uacne (Kak npasuio, 6 RPasyr); $

4) npueodum nodobusie ciazaevie;

5) ecnu nonyuunu nunetinoe nepasencmeo u koaghihuyuenm npy nepementot
He paeen Hynio, mo 0eauM Ha nezo obe uacmu HEPaceHcmea;

6) eciu koshhuyuenm npu nepemennoll pasen Yo, MO HEPABEHCINEO Uil
He UMeem peweHutl, Wi €20 PeweHueM AGIAeMes 1oboe Yucio.

| Tiowwopss pewers ymppuerni

i . |

Ynpuwuenne 1. Haittu o6nacts onpepenenust gpyHxumuu y =+/8—2x.

e Obnacte onpeaenenus GyHKUMM 06pa3ytoT T€ 3HAYEHHs X, NPU KOTOPbIX
BblpakeHHe 8 —2Xx NPUHMMAET HEOTPHLATE/IbHbIC 3HauyeHus. ClefoBaTe/lbHO,
HYKHO pellidTh HepageHCTBO 8 — 2x = 0. Tlonyunm:

-2x>-8; x<4.
O6nacteio onpezienenus QyHKLMH SBIAETCA MPOMEXKYTOK (—oo; 4].
OtBer. (—==; 4].¢
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Vipaxueune 2PelunTs HepaBeHCTBO (a + 3)x < 5 ¢ napaMeTpoM a.
ePacemorpum Tpu enyuas: 1) a +3<0; 2)a+3=0; 3)a+3>0.
1) Ecnm a +3 <0, 10 ectb a <3, T0, pasacnup obe 4acTH HEpaBEHCTBA HA
5
a+3’

§1. Hepagericmea

OTPHUATENBHOE YHCIIO a + 3 NOJIy4YHM: X >

2) Ecim a+ 3 =0, 10 ecth @ =3, T0 nomyyum HepaseHcTso 0 - x <5, peude-
‘HHEM KOTOPOTO sBiIseTCs N0boe Ynucio.

3N Ecmiag+3>0.t0ectha>-3, 10X< — PPTL

5
Oteer. Ecim a <=3, 10 x> *'"—3; ecnu a =-3, T0 pelIeHHEM HCPaBEHCTRA

5
SBAAETCH NHO0E YUCNO; €CU a > —3, TO X < ﬁIS &

e e : = = e e s s S
| T - : Ve I [
{ & ¥ | I
I REEE %
132. Peuunte HepaBEHCTBO:
a) 2x < §; 6)3x>6; B) Ox > 11;
r)Ox<-7; n) 0x<8; e)Ox>-3
[ i I T DU I T_ __*5-“—,‘-:*-}-
| ~?’poniei1h«fr\—[—1 -
L e | i e 1 I o 1 i ¥ x _!
Pewume nepasencmeo:
133. a)9(x—- 1)+ 5x<17x—11; 6) 8x—5(x + 2) = 3x;

B) 7(1 —2x) + 5x>4 - 9x;
134.2) 9y —-4(1 + 2y) <y-T,
n)y~7(y+ N<S5-6(y+2);

2% 4y
4: —_——y>7-
135. a) 5 3< 6) ¥ :
136.2) 22 —-4x<0; @) a.da p 1.;

r) 10a-4@+3)>5+6a
6) 7(2x—-3)>10+2(2x - 1):
r)3(5+x)>11+8(x—2)'.

)—-—3£>wl Hyg<x,

D% 6

x X
B) <3 ) +

137. Ilpu kakMx 3HAYCHUAX X ¢yﬁxum y = 3(5 — 4x) npMHUMAET OTPHLIATENBHBIC

3HaYenus?

138.1Ipu kakux 3Ha4deHMsX X QYHKIMA y =

3HayeHus?

5

X
NPUHUMAET HeOTpHIIATENbHEIE
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Hatidume obaacme onpedenenus ¢hyHryuu:

139. a)y= Vx-3; 6)y= V2x+6;
B)y=V3-X; Ny=J7-2x.
140.2)y = VBx-12; 6)y= VA5,

_.__[ — ____E____:__j_:___;__.__;T___._______ _Tl__ R -
_ . Sl ] fodot L BN
Pewume nepaeencmeo:
4+3y S5y-13 y
141. -5y20:; 520 sed.
a) 3 y ) T YEy
x+3 _ 2x-1 3a—-1 2a+35
Xty : .2 ~a<3
br=Sme g, 8 03 —§ 25
- 5-3y a 2q
3 8) 2L~y ST 2y L
142.a) 3 Y Y 6) 4 g He<
B) le—8<31+12; r) _y+l+2y—l<y'
2 6
143. a) x’ + 3x — 8 < x(x + 2); 6) (x—3)2>2-Tx.
144.2) x(x— 5)>X* —4x +1; 6) x(x +4) < (x + 3.
145. 11py KakuX 3HAYCHUAX X 3HAYCHHE JPOCH —- S_ MEHBILIE COOTBETCTBYIO-
1HEro 3Ha4YCHUS npobu 2,4x+34
0,6y+5

146.11pu kakux 3HAYCHHAX y 3Ha4YeHUE ApobH _,_:-3___ 6Gonelie COOTBETCTRYIO-

LLEr0 3HAYCHHS APO6H %}i ?

147. Haiiaure o6nacrs onpenesickus GynKLuMH:

{2 1 -1
A)y=-(9-1x);  &)y=F-77%: B;sz%——?_

148. Cropona tpeyroibHuka 12 cM. Kakoil MoxeT GhiTh BbICOTa TPEYTONbHHUKA,
MPOBEICHHAN K 3TCH CTOPOHE, €CNH €0 U0/ lb MCHBLIE TA10MAAH NpAMO-
YIONhHMKE CO CTOPOHAMHM 7 cM U 9 cm?

149.OcHoBaHKEM OpPSIMOA MPU3MEL SBISETCS TPEYTOMBHUK CO CTOPOHAMH 6 CM,
7 cM u 8 cM. Kakoii MoxkeT GbITE BBICOTA MPHU3MBL, €C/TH MI0Ma/1L e¢ OOKOBOH
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TOBEPXHOCTH MEHbLIE MUIOLAAN GOKOBOH NOBEPXHOCTH HPSMOYrOJLHOro
napasienenune/d, OCHOBAHWEM KOTOPOro SBISCTCS NPSIMOYTOJBHHK CO CTO-
poHaMM 5 ¢M 1 6 M, a ero BeicOoTa paBHa 7 cM?

150. TypucThi MIAHUPYIOT COBEPLIMTS MPOTYNKY MO PeKe Ha MOTOPHOM JIojKe #
BepHyThCs Ha Oazy He nozxke yeM yepes 5 yacoB. Ha xakoe paccrosHse ol
MOTYT OTIUIBITL OT 623b1 NO TEUCHUIO PEKH, ECIIH CKOPOCTh NOKH B CTOsHEH
Bojie 15 kM/u. a ckopocth Tedenms pexu 3 km/u?

e |
L l '

o I __L..__J.,.,,.J I O O 7.

Pewwime nepaeencmeo:
151. a) 2x-3a<4-Ta; 0)3x+a)-2=Tx—-a.
152. a)(a+2)x> I; 0) 2a+3)x>a.

153. CymecTytOT JIM 31a4CHUA @, NPH KOTOPBIX HEpaBeHCTRO a(x + 1) < (2a + 3)x
HE UMeeT perucHuii?
154. CyiiecTBylOT JM 3HAYCHHMA @, NPH KOTOPBIX PELICHHEM HEPaBEHCTBA
(a2 +2a - 3) - x> a + 3 asnaercs moboe uucno?
! 5 T 6 - ! 1
— t— +—— YnpaxHeHus ;111;1 NOBTOPEHUR - i
T A Il U ! ! A Oy o O I
155. Pewmre cucreMy ypaBHEHM:
Tx+12y=41; 5 3(x+y)-11y=6,5;
8x+3y=4; 10x—4(x-y)=17.

156. lleny na 6oruHku cuusunm Ha 10%, a notom eme Ha 20%. [locine nmyx
YUEHOK OHM cTanu crouts 90 rpH. Kakosa HavaneHas ueHa 60THHOK?

157*%, Halinure fiBa TAKMX HATypajbHEIX YHCHA, PAsHOCTH KBAIPATOB KOTOPBIX
pasua 133.

188. [pesnexumaiickas sadaua. B knetke naxoparcs dasausl v kponuku. Mssect-
HO, 4TO ¥ HUX 35 rosioB v 94 Horu. CkoiekO B KIETKE (DAa3aHOB M CKOJBKO

KPONUKORB?

B Cvctembl nuHetLIX HEPAaBEHCTE C OQHOK NePeMEeHHOI

1. IousiTie crcTenmbi HEPABEHCTE ¢ 0/1HOI 1IePEMEHHOI 1 ee peLleHH .

3anaua. OzxnHa xo3siika kynuia Ha peiHke 10 Kr NOMUIOPOR W 3amiaTiia 3a
Hux 6onbiue 18 rpH. Bropas xo3siika Kynuna Takue e NOMHIOPEI ¥ 3alUlaTHIIa 33
5 kr MenbLie 14 rpu. [To kaxoi 1eHe NOKyNany NOMUAOPLI XO3sHKH?
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IMycTe nena 1 kr noMuaopoe x rpH., Toraa 10 kr crost 10x rpu., 4to no yc-
TOBHIO 3aaa4u 6onbLue 18 rpu., To ects 10x > 18,

SKI NOMUJOPOB CTOAT S5XTFPH., YTO 0[O YCIOBHI0 3aJayl  MEHbILE
14 rpn., 70 ecTb Sx < 14.

Uro6bl peluTh 33184y, HYXKHO HalTH T€ 3HAUCHHUS X, MPH KOTOPBIX BEPHBIM
Oyzaer kak HepaseHcTBo 10x > 18, 1aK ¥ HepaBeHCTBO 5x < 14.

Eci¥ HY)XHO HalTW T¢ 3HaueHHs NEPEMEHHOH, KOTOpBIE VAOBIETBOPSIOT
JIBYM HEPaBEHCTBAM, TO FOBOPAT, YTO HYXKHO pewime cucmeMy nepaecitcms. J1is
Hallei 3a0a4l CHCTEMY 3aNHChIBAFOT TaK:

10x>18;
5x <14.
x>18:
PeiuuB kaxn0e U3 HEPABCHCTB CHCTEMBI, TONYYUM: 28
x<2,8.

Cnepnosare)ibHO, 3HAYCHHUA X IOMKHBI YOBIETBOPATE Yenosuio 1,8 <x < 2.8,
To ecTs leHa 1 kr nomugopos 6onsiue 1 rpa. 80 K., 1o Menbire 2 rpH. 80 k.
10x >18;
S5x <14,
MOCKOJBbKY KaXKD0€ M3 4MCHOBbIX HepapeHCTB 10-2> 18 u 5-2 < 14 sensercs

3HaueHue x = 2 SABNSETCSA pelieHHeM 060X HEPABEHCTB CHCTEME!

BEPHBIM. Takoe 3HaueHue x Ha3bIBAKT PEUEHUEM CUCMEMbI HEPABEHCME.

PeuleHneM CHCTEMEI HEepPaBeHCTB ¢ o/1HOMH nepemelmoi’l Ha3bl-

Onpedeaenue | BalOT 3HAYEINE NEPEMEHHOM, NpH KOTOPOM BHITNOJIHSIETCS

KAXK10€ N3 HEPABEHCTB CHCTEMBLI.

Pewiumb cucmenty nepasencme 3nauum Halimu ece ee pewenus iy Ooka-

3amnb, YMOo uxX Hem.

2. Pemienne cucreM JHHeHHBIX HEPABEHCTB € OAHON nepemennoil. Pac-

CMOTPUM NPHUMEPHL.

2x+3<11;

[Tpsviep 1. Pewyts cUCTEMY HEPAaBCHCTB
Y Hep x+6<5.

* Peinum KaXKA0¢C H3 HCPAaBCHCTB CUCTEMbI:

2x+3<1l;, [2x<11-3; [2x<8; |x<4;
x+6<5; x<5-6; x<-1; |[x<-1.



46 §1. Hepasencmea

OTMeTHM Ha KOOPAWHATHOH MPAMOM MHOKECTBO YHCEN, YIOBIETBOPSIOIHX
[IEPBOMY HEPAaBEHCTBY MOCHEIAHEH CHCTEMBI, — MPOMEKYTOK (—oo; 4), H MHOXECT-
BO YHCEJ1, YAOBIETBOPIOLINX BTOPOMY HEPaBEHCTBY, — NPOMEKYTOK (—oo; 1].

RN .
7} 4 x

OGIMMH pellieHHIMH HEPABEHCTB ABIAIOTCS 3HAYCHUS X, NpMHAUICKAIME
00€HM TTPOMEIYTKAM, TO €CTh X NEPeCedeHHIO: (~oo0; 4)M(—eo; 1] = (—o0; 1].
Ortger. (—e; —-1]. ®
3x+4<6;

[ipnsmep 2. Peliuth CHCTEMY HEPABEHCTB
o Y Hep 2x+72 4.

{3.1:{6—4; {3142; x<§;
L ]
2x24-7;, |2x2-3; i,

Ha koopyuHaTHOM OpsaMOH OTMETHM MHOXECTBO 4MCES, YIOBNETBOPSIOMIMX

2
HepaBeHCTBY X < 3+ H MHONECTBO HHCel, YIORNETBOAIONIX HepaBeHeTBY X > —1.5.

R
4% 2 .
3

OGLHHMH PEILEHHAMH HEPaBCHCTB ABNAKOTCHA 3HAYCHHA X, NIpHHA/IeKalHe

2
TIPOMEKYTKY [—1,5; 3)

(9

Orser. [— L5; %] .®

4x+1>09;
ITpumep 3. Peitithb cCTEMY HEPABEHCTB

8—x>11.
4x>9-1; 4x>8. [x>2
g {-—x >11-8 {-—x>3; {x<—3.
Ha xoopauHaTHOH NpSAMOH OTMETHM MHOXKECTBO 4YHCEJ, YLOBIETBOPHIOLMX

HEPABEHCTBY X > 2, ¥ MHOXECTBO 4YMCell, YAOBNETBOPSIOLIHX HEPABEHCTBY X < —3.

AR y "
3 2 X

OOLuKX pelreHHi HEPaBEHCTRA HE HMEIOT.
Ontser. Peuwtennii ner. ®
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CrielloBaTenbHO, CHCTEMY JIMHCHHBIX HEPABCHCTB C O/IHOMH NEPEeMCHHOI MOKHO
PELIHTh, MCHOTE3YS CIETYIOLLY IO CXEMY:

1) pewiaem kascooe HepaseHcmeo cucmembl;

2) ommeuaes MHONCECINEO Peuenttl Kaxicoo2o HEPABEHCHIBA HA OOHOL KOOp-
OUHUNHOU NPSIMOL;

3) Haxodum nepecenente MHONCECME pewtentll HePaGeHCnie U 3ANUCHIeaeM
MHOCECMEO PEMEHUT! CUCIMEMbL € BHOC NPOMENCYMKA AU COOMEEMCMEYIOUe20

HEPAGEHCINEA.
Ilpumeuariue.
) x<a;
1. Ecnu cuctema HepaBeHCTB NPHBOANTCH K BUAY <p Tea < b, 10 pe-
x<b,

IUEHMSIMH CHCTCMBI SBASIOTCA X < d, TO €CTh X MCHBIIE MEHbBLLIErO W3 uMcen g U b.

X >dl.
2. Eciiu cucreMa HEpaBeHCTB TIPUBOAMTCA K BHAY P rae a > b. To pe-
x>b,
IHEHHSIMNW CUCTEMBI ABSIOTCA X > @, TO €CTh X 00jIbilie DOIBLIEro W3 uwceli a u b.

l-— B 1. T_f el F o bal o 1 ] W =
) A O X I 3 7 I

]__ 1 [ el | “?e

Hpuwep 4. PewmTs nepasenctso [x + 1) + v - 2| < 6.

® Haiigem 3Hauenms X, NPH KOTOPLIX 3HAYEHMS BBIPAKEHNH, CTOMIMX NOJ 3HAKOM
MOMYIS, PaBHb HYJIO:

x+1=0, x=-1I; x=-2=0, x=2.
3uavensn x = —1 u x = 2 pazduBAIOT KOOPAMHATHYK) NPAMYIO HA TPH NPOMEKYTKA.

. . an

2 2 X

Pacacp{\e“ MOAY DA HA Ka#I0M W3 NPOMEKYTKOB H PELLnM COOTBETCIBYRILLES HEPABEHCTBO.

1) x <—1. PN X NPUHALIEKNT NPOMERYTKY (—o2; —1), YTO COKPaLIEHHO 3GNHCHIBAK
Tak: v€ (—oo; —1) (35aK «€» UMIa10T: «IPHHAAAEKHT» ). [Ipn Takux 3HAUCHHNX X BRpOREHUE
X+ | npynuMaer oOTpuLATENLHBIE 3HAYEHHA, NOITOMY |x+ || =—x- |; snipamenue x—C
TAKKE NPUHAMAECT OTPHUATENBHBIE 3HAYECHIA, NI03TOMY |x — 2] = -x + 2. Tora nepascHCTBO
v + 1] + |x - 2] < 6 Gyiter nmets Bua —x — | —x + 2 < 6. PemniM noayuenHoe HEPABEHCT BO:
~“2x<b+1-2; -2x<5; x>-25.
Kpome roro, 3HAYCHHS X A0/DKHBI YA0BNETBOPATL HEPABEHCTBY X <—l, @ 3uaumr, u

x<-—I;

CHCTEME HEPABEHCTB
pa x>-2,5.

MuoecTBOM peLeHNi 3TOH CHCTEMbI ABNKETCHA NpoOmC-

xyTok (-2,5; -1).

2)-1<x<2, uau xe[-1;2). 3uaueHns BoIPAKCHNA X + | NpH TaKUX 3HAYEHHAX Y
HeOTpHUATENLHB, NE3TOMY |v+ 1] =x+ |; BBIpaskense x -2 NPUHUMAET OTPHLATENBHHIE
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3HAueHus, NosToMy |x—2|=-x+ 2. 3ajanHoe HepaseHCTBO HA Hpomexytre [-1;2) 6Ge3
3HAKA MOZLYNS HmMeeT BWA: X+ 1 —x+ 2 < 6, otkyaa 0 - x < 3. PetuenusiMu rocneiHero Hepa-
BCHCTBA ABNAKOTCA NKObe uMena. [osromy see uncnza w3 npomexyrka [-1; 2) senawores
pelucmmmn 3a0AHHOIO HCpHBCIIC’I'BH.
3) x> 2, unm x€ |2; +e<). Ha 370M npomexcyTke BEIpaKeHus x + 1 1 x — 2 NPUHHMAKT
HEOTPHUATENBHBIC 3HAYCHNS, NOITOMY |x + || =x + |, |x — 2] = x — 2. 3agaunoe HepaBeHCTBO
. Ha NPOMEXYTKE [2; +o0) Be3 3HaKA MOIYNS 3anuweTes Tak: x+ 1 +x—2 <6, orkyna 2x < 7,
b, oo P 1
3HaueHHs X A0IKHBI YAOBNETBOPSTH NBYM HEpaBeHCTBaM: x> 2 u x< 3,5, 70 €cTb
X2
cHcreme { 1<35, MHOKECTBOM PELCHHH KOTOPOli ABnseTCa npomexyTok [2; 3,5).
HtaK, MHOXECTBOM pCILEHHH 3aJ2HHOTO HEPABEHCTBA ABNseTcA 00beAMHEHME Npo-
mexykos (—2,5; —1), [-1; 2) u [2; 3,5), 10 ecTh npomexxyTok (-2,5; 3,5).
LN 77
25 1 2 3.5 &

Oreer. (-2,5;3,5). #

]

LT petet oot irpeepget- £

Vipamuenwe 1JIpu KaKuX 3Ha4eHHUsX X MMECT CMBICI BEIpakeHue V2x+9++5+x ?

.|

—

®JlaHHOE BHIPAKEHHE HMEET CMBICI TIPH TEX 3HAYEHHSAX X, NPH KOTOPBIX Kax-
[10€ M3 BRIp@XEHMI 2X + 9 U 5 + X IPHHUMAET KeoTpHIlaTenbHbie 3HaYeHus. [TosTomy

2x+92(;

HCKOMBIC 3HAYCHHA X JOKHB! YIOBICTBOPATE CUCTEMY HEPAaBEHCTB {5+ x>0

PetunM nolryueHHYIO CHCTEMY:
2x+920; |2x=2-9; [x=-4,5;
S5+x20; x2-5 |[x=2-5.

LU
. 4 SN K3

Ll

OOumMH peLieHUAMM HEPABEHCTB ABIAKTCA 3HAYECHHMS X, YIOBIETBOPSIOIIHE
HEPAaBEeHCTRY X = -4.,5.
Otpetr. x2-4,5. @
Vupamuenne 2Peuints HEPaBeHCTBO i;j >0.
¢/lpobe nonokMTENEHA TONLKO TOT/A, KOTJA €€ YHCIHTENb 1 3HAMEHATENb
HONOKHTENBHEL WM Kora oun oba orpuuarensibl. [loaTomy peurenne panHoro

HEPaBEHCTBA CBOJMTCS K PELICHHIO [IByX CHCTEM HEPaBCHCTR!
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{3‘—2>U; {x—2<0;

x+1>0: x+1<0.

PeweHnsiMu nepsoll CHCTEMBI SBISAIOTCA 3HAYCHHS X, YAOBICTBOPAIOUIHE
HEPABEHCTBY X > 2, a BTOPOH — HepaBeHCTBY X < —1.

Otsetr. x <-1 wm x> 2. (MuoxecTBo pelieHH MOXHO 3anMcaTh B BHAEC
0OBLEAMHEHHSA JIPOMEXYTKOB: (—oo; —1 W (2] +e0).)e

3aveuanue. Pelienve nepasenctsa (x - 2)(x + 1) > 0 Takke conures K pe-
LIEHMIO ABYX CUCTCM, PUBEAICHHBIX B NIpenbiayuiem npumepe. Ilostomy MuokecT-
BOM PELICHMI FTOT0 HEPABEHCTRA TAKIKE ABAAETCH (—o0; —1 W H(2; +o0).

Ynpamnenne 3. Pewnts asotitoe Hepagenctso 4 < 3 —2x <9,
e Jlaioe ABOHHOE HEPABEHCTBO MOXHO 3aIACATH B BUE CHCTEMBI
3-2x>4;
{3 -2x<9.
Penmm cucremy:
3-2x>4; —-2x>4-3; —2x>1 x<-0,5;
{3—2,\739; {—Zx <9-3; {—sz 6; {x2—3.

N = X

Orteer. [-3; -0,5).¢
3aMeTHM, HTO JIBOMHOE HEPABEHCTBO B YIPAKHEH}MH 3 MOKHO pelllath M Ha
OCHOBaHWH CBOMCTB PABHOCHMIILHOCTH HEPABEHCTB (CM. NYHKT 5, ynpauenne 3).

e

3x<0;
x+7>07?

160. Ha pucynke 17 oTmeteHsl MHOXKECTBA PEILICHHH HEPAaBEHCTB cHCTeMbl. Bep-

159. Kakwe us uncen —4; 0; 5 sIBISIOTCA PELLICHHSMI CHCTEMBI HEDABEHCTB {

HO JIM 3aNKCaHO MHOXKECTBO PEILEHHIT CHCTEMEI?

LU, NN, i,
SV M i

3 A A
(4; +e2); peLIeHni Het,
a) 0)
LU UMMMMNNN
M§W . s 4 6 X
(-4 17; (=<3 6].

B) _ r)
Puc. 17
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R T A

161. Kaxwue u3 uncen —3; 0; 5; 11 sBnstorcs pelleHHSMH CHCTEMbI HEPABCHCTB

4x—-11>1;
7-3x<8?
162. fAsasieTca nn YUCHO —2 pellieHKHeM CHCTEMBI HEPABEHCTB!
3x-1<0; 4-3x20; Tx+8<3;
S5x+9>1; 6x-11<3; 4x+5>27
Pewume cucmemy HepaseHcne:
163 x23 , x<-2; x<4 x>4;
« %) x>5; ) x<3; 8) x=-1; ) x<-3.
” x5 x<5;
165.2) ) x<-L ®) n xz-1.
T6& 120; g -2x <& 4x <20; —4x210;
3 Mx=5>0  ® |2x+d>0 3x—15>0.
x+7<0; x=92=0; 3x+6<0; 9—-4x<0;
166.a 0) <0
x<15; -x>2 5-2x>0; 3x+120.
4x+6<7x Llx—-2>1,4x-3; 21-5x<8+2x;
167. a) )
>10-5x; 4-9x<1-2x; 3x+7,7<1+4x.
) 14—6x>3x+2; 2-7y>10y+3; 8x+5<x;
168.9) 111x—35 20 415; 5y+1.226-3y: ™ |10x+14<2x+13.

169. Pewre cucreMy HEPaBEHCTB M yKaKHTe HAHOONBIIEE LEN0€ YHCIO, KOTOpOE
ABJIACTCA €€ PCLICHHEM!
3-4y<19; (8-4x<0; 5-4x<1T;
6y<IlL; 4x—-1<24-x; 3<23-5x

170. Haiiute HarypaisHbIe pellieHHs CHCTEMBI HEPaBeHCTB!
3x+8<23; - |20-4x=2-12; 15-x>14;
4x+11>3; Tx+9 > 30; S5x+12<-8.
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T LT T bbb L LTI

I ==t
| Yposens B | .
| ! e Rl HERNY:Y

Peurume CUHCHICMY HEPABEHCME!
5(3-x)+4(2x—6) > 2x-T; 8x—9-3(4x—12) <2x+17;
171.
" 11x—17(1+2x) <11-14x; 14(x~1)~19x+31>1-2x;

9(x+2)-7.2(2x+1)21.8+09x  [35-(y-L5)<6-4y;
g 10x-6,5(x-2) <L5x+1; 0 y(y—2]—(_y”‘+4)<1—6y.

11x-5(2+3x)> x—8; 11-3,2(x—-0,5) <2,8x+3;
172
M 17(1-2x) +10x <1-4x; ) 14,52-3(x-L5)<13+0,8x
2y-1
%-%d; y— y3 <4
173, 01" 6) 1 5o
=21 =<2
.3 4 . L 5
4x-1 [ +
| 3 —x£4‘ ) 2y 3 <6
B r)
2x-X>1; 2959,
] 73 (278
ﬂqq 0524], 5__3_.))1__21,
174.a) y ~ a 0) ) 6yl
k4——2'20; Q <l
1 .
3(2-3x)+0,5>3; 2 11<3x—8;
175. a) | 6) 47
16-2(6x-1)<0.6: 1242,5x> 3,30 +2.
2 7
17-%(18x+1) >5x+1=; (7-0,6(5x+2) <10;
176. a) L 9 i
4).‘—],] >9},+2\,4; 1,2.1‘4—3)2,8.1.‘—‘],8.
6x+1
177. Ilpu Kakux 3HAYCHUAX apPryMEHTa 3HaueHHs PYHKIHH y = 5 NpuHaiie-

Hat apoMexyTky [-3; 1?7
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1—4x
178. Tlp# Kakux 3HaYEHHAX apryMeHTa 3HayeHus (YHKLMHA y = = HonbLie

—2, HO MeHbLlIE 47

Pelurime HEPaeeHCmeo,
179. a) (x-3)(x+ 1) <O 0)(x—1)(2x+35)=0;
x+2 1-2x
i ; <
®) 55 D gmax="
q
180. ) (x-2)2x-5) <0; 6) if_l >0.

181. Haiinure obnacte onpeneneius GhyHKI#u:
a) y=Jﬂ—m: 0) )'=J4T.x+\/5——4x.

182. llpu xaKux 3HAYEHHAX X HMCET CMBICIT BhIPAKEHHE:
a) V3-5x+/x+9; 6) Vx-8—-3x—6?

183. Tloe3n pBmercs ¢ HEKOTOPOH CKOPOCTRIO. ECNM O yBENHUMT CKOPOCTL Ha
10 kM/4, To 3a 4 4 npoiijeT MeHbiue, MeM 260 kM. Ecnu ke oH yMeHbLIMT

CKOpOCTDb Ha 5 kM/4, TO 32 5 4 mpoiieT Honbiue, weM 240 k. Kakolt morna
OBITE CKOpOCTH Noe3aa’?

B T Y Sy s v v e e s v e
| % YpoBeH BL} e b ]L :
| | 25 e
184. Peinure HepaBeHCTRO!

a) x|+ [dx - 1] < 3: 0) |2x + 5| - |3x — 6] > 4

B)3x+[x—1|<7; 1) [6-3x-(3x-5)> 1.
185. Pernnte cuctemy HEpaBeHCTB ¢ NapaMeTpoOM a:

x+a<h; dx+az=21;
. {31(3(:; {5x—a<8‘

186. Cwmerwamu 2 kr 30%-ro pactsopa CepHOM KMCNOTHL ¢ 3 K IpyIoro pacteopa
ITOH e KMCIOTHI M NOITYYMIIHA PacTBOP, NPOIICHTHOE COflepXaHHe B KOTOPOM
cepHo#t kucnotel Gonsuie 36%, Ho Menbiue 42%. CkobKo NPOLEHTOB CEp-
HOM KUCIIOTHL COZlepKan BTOpok pacteop?

| | o e R R i [
ERSNnn = pewnn | ||
B e
187. Haiinure 3nauenue Gpynximu v =4 — 2x° mpy x = 0; x = -3; x = 3. Ilpoxoautr
nu rpaduk 310 QyHKIuH Yepes Touky A(4; —28)?
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188. Tloctpoiite rpadmk QyHxLm:
a)y=2x-2; 0) _v:—%x+2.

189. Haijinure 3mHauenwe k, npu kotopoM rpadmku QyHKWHd y=kx+4 u
y = 0,5x — 2 nepecekarorces B TOYKE, PACONOKEHHON Ha ocu abeumec.

190. Haiiaure Tpy nocnenoBaTe bHBIX HATYPAABHLIX HACAA, €CNM M3BECTHO. YTO CyMMa
KBaIparoB HaUMeHbLIEro i Haubonkilero tucell B 5 pas Gonbliie TPETHEro YHChAa.

B T e i W S i 1 Ii ¥ =3
‘— i I HTEepeCHO 3HaTb : l 5,
o1 Gl D SR S HEEES

Kak H3BCCTHO, BOBHHKHOBCHHE HMCEI OGYCJ'IOBJ'ICHO II()TPCﬁHOCTHMH HpaKTH-

yeCKoM IeATeNIbHOCTH Yenoseka. [lpumenenne urcel TpeboBano ymMeHMs HX CpaB-
HuBaTh. Jlenars 370 0K HayuHIMCh MHOIO THICSYENETHH Hazal.
FEuwe B «Hayanax» Epknuaa cyrybo reomerpudecky 66110 060CHOBaHO Hepa-

a+b

BEHCTBO >+/ab , rae a u b paccMaTPHBANIMCH KaK JUTMHBL OTPE3KOB.

PaccmoTpuM reoMeTpHHeCKYH0 IUTHOCTPALMI0 HEPABEHCTRA ﬂer—sza_b , The
a>0.b>0.

Ha otpeske MN juiuHol a + b Kak Ha Aua-
MeTpe HOCTPOMM HONYOKpYXHocTh, O — e€e
uentp, MK = a, KN = b. IlpoBenem nepnenanKy-
nsipel PO u LK k npsimoit MN, tae P u L — tou-
KM MNOMYOKpyskHoCTH. Tpeyronsuuxk MILN —
npsiMoyronstblit (ZL =90°), LK — ero BricoTa,

nostomy LK = VMK -KN = Jab .

Otpesox PO — pajuyc n0IIyOKPyHOCTH, To3Tomy PO = %MN =

a+b
5 -

Tockonbky PO > LK, T0 "Jz’b > \ab .

310 M3BECTHOE HEPABCHCTBO MEXY CpelHHM apH¢M€THqCCKHM H CpeaHHM

I'e()l\ieT‘pH'-ICCKHM ABYX TMONOAHTENBHBIX HHCEN, KOTOPOE MOXKHO pacnpoCTpPaHWTE
Ha Cﬂy'-lﬁi:]’ 00JIbLIEr0 KONHYECTRA HHUCEN, HA3bIBAIOT €LE HePABEeHCHIGOM Kou.
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Ortocrén Jyi Kowd — u3sectublii (paHuysckuii
MaremarHk. Ou sinsercs agropom Oonee 800 pabor no
apH(METHKE U TEOPHH UKCeN, anrebpe, MaTeMaTHUECKOMY
aHannzy, TeopeTHHeCKoH M HeOeCHOH MexaHuke, MaTeMa-
Tuyeckolt puzuke v T. 0. buiam nepuoaw, korza Koww
Kaskylo Henesito noaapan B [lapuakckyto Akagemuto Hayx

HOBYIO mateMaTHueckyio pabory. Ckopocts, ¢ Kakoil Ko-

K OEPEXOAMN OT OJIHOT'O NPEAMETA K APYyroMy, ITO3BOIM-

Orwocren Jlyn

na eMy NPONOKHTH B MATEMATHKE HEMANO HOBBLIX HYTEil. Kot
MHOrMe TeopeMbl, OMNpeleNeH s, MPU3HAKH HOCHT €ro (1789 - 1857)
MM,

ITpuBesem ewle JiBa U3BECTHBIX HEPABCHCTBA, KOTOPHIE, KAK H HEPABEHCTRO
Koil, HCrone3yroT Al JI0Ka3areIbCTBa MHOTHX MaTeMaTHUECKUX YTBEPXKIIeHHH,
B HAaCTHOCTH, 15 IOKA3aTeNbCTBa JJPYrHX HEPABCHCTE.

Hepasenemeo Kown — Bynsaxoeckoo:

non

(a7 +a +...+a’ ) (B +b} +...+b}) > (ab, +ab, +..+ab,) .

A€ Uy, Ao, ...,y by, ba, ..., b, — Mr00ble NelicTBHTENBHBIE YKCTA.

O B. A. byuskoeckom umtaiite B pyOpHke «OTeyecTBeHHbIE MaTEMATHKI».

Hepasenemeo Bepuyaau:
U +x)">1+nx,
rje x Z —1, n— HatypaibHOE HMCIO.
ko6 Bepuyaam — iBelUapCKHii MareMaTHK.
npodeccop bazensckoro ynupepcutera. OcHOBHBIE €ro
paloThl NOCBSLIEHE! MaTEeMATHHECKOMY aHanuly, Ho
ocoDoe BHHMaHME yYEHBIH yAeNsl TEOpWH BEPOSTHO-

creii. Hemano teopem #aszpaHel ero nmetem. beprynu

STkob6

TIONOAKH HAYAI0 OUHOMY M3 Pa3tenoB IPUKAALHOL )
T . bepuysum
MareMarikd — MareMaTH4YeCKOH CTaTHCTHEE. {1654_ t7()5)
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Bonpocer i ynpaskuenus st nopTopenns §1

Korna usicino a Gonsiie umucna b, MeHsiLe Yucia b, pasio umciy b?

Kak pacnoitoxeHsl Ha KOOPAMHATHOH NPSIMO# TOYKH, COOTBETCTBYIO-
uHe uncnam a v b, ecnma < b; a > b?

Kakue HepaBeHCTBA HA3BIBAIOT CTPOIHMM: HECTPO: HMU?
CdopmyanpyiiTe CBOHCTRA HUCNOBBIX HCpaBeHe 1B. Jokanarme ux.
Coopmy:py¥ire CBOHCTBO CINOKEHHSE YHCNOBBIX HCPABCHCTB, AOKa-
KHTE €ro.

Chopmynupy#ite CBOCTBa yMHOXKEHHS YHCNIOBLIX HEPABEHCTB. 10Ka-
IKHUTE €T0.

Chopmynupyiite CIeACTBHE M3 CBOHCTBA YMHOKEHHS YWCIIOBBIX He-
PaBEHCTE.

[TpuBesmre nprMephl HEPABEHCTE € ONHOMN NEPEMEHHOIH.

Yro HazmiBaloT pelleHHeM HEpaBeHCTBa ¢ OJHOI nepemenHoi? Yro
3HA4MT PELIMTh TAKOE HEPABEHCTBO?

10. IlpuBeaire npHMEPH YUCAOBBIX NPOMENYTKOB.

11. Kaxne HepaBeHCTBa Ha3bIBAIOT PAaBHOCHIBHBIMH?

12. Copmynupyiite CROHCTBa paBHOCHILHOCTH HCPABEHCTB.

13. Kornia HepapeHCTBY ¢ O;{HOH NepeMeHHON 00pa3yr CHCTEMY Hepa-

BeHcT?

14. Y70 Ha3LIBAIOT PEHICHHEM CHCTEMbI HEPABEHCTB C OHOH NepeMeHnoi?
15. HazogwTe 1uary petlienins CUCTEMBI JIMHEHITBIX HEPABEHCTB C OIHOH Tie-

PEMEHHOM.

Aoxaxcume HEPUBEHCMEBO!

191. a) (4a + 3)* > 48a; 6) 4b +2) < (b+3) - 2b;
B) 2a’ + b* + ¢ > 2a(b + ¢); r)a3+b2+cg+322{a+b+(');
m +n’ a’ +a+2
a) ———— >m+n-1; €e) _'722.
- Vo' +a+l
( 1 1 _
192. a) |a+— b+—J >4 ecimma>0.b>0:
b a

) [l+

sl

> |m

) =8 ecmix>0,y>0,:>0;

B) X + _\.‘2 =8, ecmux+v=4:
r) @’ + b+ >ab+ac + be; DX+YV+1>2x5+x+y.
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193. Boipenue u3 TpeEXuiieHa KBaapar ABy'ieHa, JOKAKHTE HEPABCHCTRO:

a) Y +4x+5>0;
B) X + 2xy + 2)° > 0;

6) @’ — 10a + 30 > 0;
r)xz—xy+y220.

194*.B xakom cinyvae katep 3arpatut Gonelue BpeMenu: ecnu npoiner 30 km no
TeyeHuio peky M 30 kM npoTue Tedenus wiau ecnu npoiiner 60 kM B crostyeit
Bojic?

195*,[Tpa katepa, UMEIOLIHE OMHAKOBYIO CKOPOCTH B CTOSMEH Boze, MPOXOASAT MO
JABYM pa3HbIM pekaM OJMHAKOBOE PAacCTOSHHE MO TEYEHWIO pekd H BO3Bpa-
LAoTes B Te MYHKTHI, H3 KOTOPBIX BHILINK. B kakoit pexe Ha 3T0 ABMIKEHUE
notpebyercst 6oablie BpeMeHH: B peKe ¢ ObICTPBIM TEYEHUEM HIIM B PEKE ¢
MEUICHHBIM TedeHueM?

196%. [Tokaxure, uTo Anst n060ro TpeyrosbHuka ABC BRINOJHAETCS HEPABEHCTBO
AB + BC — AC < 2BM, rpe M — npouzeonbHas Touka ctoponst AC.

197. Ouenute 3HaY“ECHUE BEIPAKEHHSI:
a)a-2b,ecni-3<a<-25; 1,5<b<2;

6) —;— +3b,ecmu l<a<1,2; 03<b<04.

198. Ouenure qnvny | cpenHed JHHUM TpaneuMu ¢ OCHOBAHMSMH a M b, ecinu

T4<a<75u4,8<b<49.
199. OtMetbTe HAa KOOPAUHATHOH NPAMOE NPOMEKYTOK:
a) [-1.5;2); 6) [3: 4<2); B) (—e0; —T]; ey (2 7):

HazoBute, ecnu BO3MOXKHO, HAHOONbIIICE M HAMMEHbBIIEE YMCIa, NpUHale-
JKaniue 3a]aHHOMY TPOMEXKYTKY.

200. SBnsiercs nu umcno 1,999 pewenmem Hepasencrsa x < 2? Haiipure nioboe
uncno Goneie 1,999, ynoenersopsiolliee [aHHOMY HEPABEHCTBY.

Pewume nepasercmeo:

201. a) 11(x+7) — 14x < 37+ 13x; 6)0,3x—1,1(4 -2x)>7,5x + 1,6;

B) %(l—9x)—§(4—10x}<4—;-+2x: 0D (-=5)0+3)—y">3y+17.

2y-1 Sy 3y-1 2a+9 Y9a
) +—= I T >d,
11-3x  8+3x l+2y . _4y-5
—_ >3- -1 ;
R L T
203. a) |x-3| < 18; 0) [2x+7]>9;

B) 1~ |x+ 2| <2(]x + 2|+ 5);

D)1 -4 +pf<-2.

204. Haiiaure BCE HATYpaIbHBIE YHCNA, YIOBICTBOPSIONIME HEPABEHCTBY:

a)8-3(x+1)>-10;

6) 7-3y>2v-23.



Bonpocwt u yapaxcnensi 0. nogmopenun § 1 31

20s.

206.

207.

208.

12-5x
3 6oJiblLiE COOTBETCTBYIO-

IMpu kaxux 3nauenHsx x spavenue JApobu

UIEro 3HaYeHus ApooU 4x+3 ?

Haiigure BCe 3maueHusi ¢, NPH KOTOPBIX YPABHEHHE MMEET OTPULIATENbLHBIN

KOPEHB:
a)5x-2a=0; 0) x—7=3a;
B x+9=4a+3; )1 -2x=3a+>5.

YueHHKy HYXHO KYNMTH KHMI'Y, KOTOpasi cTout 3 rpH. 20 K., ¥ HECKOJIBKO
terpaneit mo 80 k. Kakoe HanQonbluee KONHYECTBO TETPAICH MOMKET KYNHThH
YUEHHK, €ClIM Y Hero ecth 9 rpu.?

M3 Kuepa B PosHo Beiexan artobyc u aguraics co ckopocthio 70 km/iu, a
yepes yac Beiell 3a HUM Bblexas aBToMoOuib. C Kakoii CKOpOCTBIO [OKEH
exarb aBTOMOOUIIB, 4T0OkL forHaTh aBTo0YC A0 ero npubertust B PoBlo, eciu
paccTosinie Mexy 3Tumu ropopamu 320 km?

Pewume CUCMEMY HEPABECHCME!

3x+4>x+2; 2x<
2% 0 =Tx<l; 6) -3x<7-12x
) X' +3<0; N 3x° +5>0;
B 3x—2(x+7) <ox; "2,5x-0,15<0,6x+0,8;
3x+2,4<*‘"5”; (x- 3) x+3) 2 9x+5x%;
0 2-31 8 . 2
Fiekl s s 22k x+ 4‘_"'
2
X1 2K oo
FHI<FH+4 (2x-1) +5> 4% +3x,
x) ' 3)
|,4+%£x; 0,6(x—5)+L4x<6x-1.
[3x>0; 4x<0;
210%. a) {—2x<0; 6) 15x>0;
| x+5>0; x-7<0;
5x<10: (x+5<0;
< .l
; o: 3x > 27,
bac: < 'y <
®) : R —2x>12;
2x° +3>0;
| x<0.
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211. Haiimre MHOXKECTBO HEOTPHLATELHBIX YHCET, YIOBICTBOPSIOUINX CHCTEMY

212,

213.

214.

215.

HEPABEHCTE!

[7y—2(y*6]$5y+9;
¥ li2y-2(3-2y) <2(y-2);

PemuTe jiBoiiHOE HepaBeHCTRO:

a)-3<2x+35<1;

3+2y
5

B) —1< <3;

Pelusite HepaBeHCTBO:
a) (x-2)2x-3)<0;

) x+2]+|x-2|<6;

O+y 2y-1
ﬁ}[ 9 3
I +4

1-——<0.
9

0)3<2-x<9;

r)2<‘—;’£<3_

0)B-x4-2x)>0;

1-x
D7 2
e)|[4x+2|—|x—6]>1.

=0,

JUtina npsmoyroneHOro ydactka 12 M. Ecinu miMpuiy 3T0ro y4acTtka yBeiu-
yuTh Ha 1.5 M. T0 Mnowas craser Gomeie 90 M%. Ecnu e mmpuHy yuacTka

) i
yMeHbLIHTL Ha 0,5 M, TO miomank craHer Menble 72 M~. Kakoii MoxkeT 66T

LUKMPHHA y4acTKa?

bak nmeer Gopmy npsMoyronpHOro napanieienuneaa, OCHOBAHHEM KOTOPO-
TO ABIAETCA KBajApar co ctoponod 2 M. Ecnu peicotTy 6Gaka yBelMYHTH Ha
0,6 M, To 06BeM Bee e Oyner Menbie 24 M, EcIH xe BoicOTy Gaka yMeHb-
mmre Ha 0,2 M, 10 oObeM Gyner Goislue 20 M. Kakoii MoxeT GbiTh BbICOTA

aToro Daka?



3aoairun Oas camonpocepiu Ke J

10.

11.

12. PemwuTe cHCTEMY HEPABEHCTR {

3ajanus 1w cavoupopeprn Ne 1

Vposens 1

H3Bectho, uto a < b. KakoMy 13 uncen Moxer ObITh paBHa pasHocTs a — b:

a) 6; 6) 0.03: Bj-1.2: r) 0?
HzeecTHo, 4TO X > y. VKaXuTe BepHbIE HEPABEHCTBA:

Ax—-2>y-2; 6)-x>-y; B) 5x < 5y; N2x+1>2y+1.

PeLienneM Kakoro HepaBeHCTBA SBIAETCS YHCIO —3:
a)Sx+1>0; 6)-x+7>0; B)-2x-1<0; r)x+8 <07

Kakoii npoMexyToK OTMEUEH Ha PHCYHKE:

L T2

3 X
a) (oo 3); 6) (-3; +eo); B) [3; +o); r) (—o0; -3]?
MHoXkeCTBOM penieHuii HepaBeHcTBa 3x + 6 < 0 apnseTcs:
a) (o1 -2]; 0) (—==;-2); B) (=2; +o0); 1) [-2; +eo).
y 3x+1<7;
MHOXeCTBOM peleHHii CHCTEMBI HEPABEHCTR dy>_p BISEICH:
a) (—eo; ~1); 6) [-1;2]; B)(-1;2l; D)2 +eo).

Ypoecsn 2

CpaBHuTe yHcna:

al 52 3
a}A.3n2?, 6)-0,5u 9

HspectHo, uro @ < b. Hcnonesyst pasnbie CBOHCTBA YHCIOBLIX HEPABEHCTB,

sanuumTe 3 BEPHBIX HCPABCHCTEA.

H3smepus anuuy a ¥ mupuHy b npsaMoyronbHUKa (B CAHTHMETpax ), HALUIM,

yro 2,1 <a<2,2u1,7<b<1,8. Ouenure:

a) IepUMETp NPAMOYTOJIBHHKA; 0) oAk MPSMOYTONBHUKA.
O1mMeTbTe HA KOOPAMHATHOI NPIMOH IPOMEKYTOK:

a) (4 7]; 0) (3; +e2).

Peluute HEpaBEHCTRO:

a) 3x< 12; 0)5+4x> 6.

6y >-24;
2y+3<8.
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13.

14.

Is.

16.

17.

18.

19.

21.

22,

24.

Ypeoeeno 3
Jloka)xure HepaBeHCTBO:

a) Bm—-1HGm+ 1)>9m’ - T; 6) x>+ 8x+19>0.
3Had, ut0 4 < x <5, 2 < y < 3, OLIeHUTE 3HAYEHHE BhIPAKEHUSI:
a)x+y; 6) 3x - 0,5y

Pelunre HepaseHcTBO:

DG+ )-Ex+5<l+an 6 1 1<
Penmire npoiiHoe nepaBeHcTBO —1 < 4"-7‘_3 <0.
Pemure cucreMy HepaBeHCTB:
Moo
){3+3,2x2?—-l,8x; " 7>
a
>4 : ;
S5+6x=24,5+4x; 2)‘_}+l>‘3'

3

Typucrsl HOmAKHB NPOHTH HEKOTOPOE PAcCTOSHUE Ha MOTOPHOH JIOAKE MO
TEYEHHUIO PeKH i BepHYThest. CKOpOCTh TeueHHs pekd 3 KM/Y, CKOpPOCTh JIog-
Ku B crosyeit Boge 15 kM/u. Ha kakoe paccrosHue MOTYT OTOHTH TYPUCTSL,
4710081 TIPOTYSTKa MIack Oonbiue 3 4, Ho MeHblue 4 y?

Yposenv 4
JlokaxuTe HepaBeHCTBO:
a) (@ + 1)(d" + 1) > 4a; 6)a’ +2b" +3>2a + 4b.
3nan, ut0 0.6 <a <0,7, 0,4 <p < 0.5, onleHUTe 3HAUCHUE BBIPAKEHYS:

) 2 a
a)a -b, 0) B

Pelunte HepaBeHCTBO:
a) |3x-0,5]<3,5; 0) [2x+ 1|> 1.

0,2(5x—l]+%(3x+1)<x+5,8;
Haligure ueneie perieHust cHCTEMbI HEPaBEHCTB
1
8x--7~6(6x—2) - 83

Haiizure o6nacts onpenenenns hyHkumuu:

3) y=x+3-4-3x: 6 y=2%-4

x—2
HBa TypucTa npolum myTs U3 nynkra A B myskr B. [lepeslit TypucT nepsyto

NOJIOBHHY BpeMEHH JIBUTAJICs CO CKOPOCTBIO ¥, @ BTOPYIO NOJIOBHHY BpEMe-
HH — €O CKOpOCTBEO ¥z, BTOpOit e TypuUCT MepBy1o NonoBHHY NyTH LIEI CO
CKOPOCTLEO T, & BTOPYIO MOJIOBUMHY NYTH — CO CKOpOCThI0 U K10 M3 Hux
3arpaiiil MCHBIIE BPEMEHH Ha NYTh U3 NYHKTa A B IYHKT B, ecil U # 0,7



Y KBA/IPATUYHAS
" OYHKLUS

Mopenvpys peansHbi€ NPOLECCH NPH 1O-
Motuu GyHKLMH, ZOBONBHO 4acTo NPUXOAAT K
TaK Ha3biBaeMOH KBaapaTW4yHOH (YHKUMH,
YaCTHHHBIM CITy4aeM KOTOPOH SBNSETCH YyiKe
usyuennas GpyHKLMs ¥ = X',

B a1oM naparpade Mbl U3yuuM: YTO Takoe
KBapaTuyHas (PyHKLMS. KaKoBbI €€ CBOKMCTBA U
rpauk: 4TO TaKOE KBaAPaTHYHOE HEPABEHCTBO,
Kak peLlars KBaapaTHYHbIe HEPABEHCTBA, HCXO-
A5 W3 CBOMCTR KBaaparuyHo# (yHKumm.
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BEM ©yHxums. O6nacTe onpenenexus,
obnacTtb 3HauYeHun, rpachuk byHKLUN

B 7 knacce Mbl Ha4aIH W3VYaTh OJHO W3 BAKHEHIIHMX MOHATWI MaremarH-
KH — nonsrue GyHKumm.

1. Yro Taxoe hyuxuus. HaroMHuM, 4TO0 MEpEMEHHYIO y HA3BIBAKOT (yHK-
uHel OT TIEPEMERHON X, €CIM KaXcOo.my 3HAYCHHIO LIEPEMEHHOI X COOTBETCTBYET
eduncmeennoe 3\adente nepemMcHuoil y. [Ipu 9T0M nepeMEHHYI0 X Ha3bIBAIOT He-
3A6UCUMOIT NEPEMENHOT, WITH GP2YMEHMOM, A TIEPEMEHHYI0 ¥ — 3a6UCUMOI nepe-
MeHHOt, WIH iyuryuel (0T apryMeHTa x).

Ecnu nepeMennas y sBisgetcs (yHKUMEHR OT apryMeHTa X, TO 3alHChLIBaloT:
¥ =fix) (uuTar0T: ¥ paBHo f o1 X). 3nauenue GyHKIH NpH X = Xy 0003HAYEIOT ye-
pe3 fixg). Tak. ecin QyHkuus 3anana Gopmynoit y = 2x — 3. TO MOXKHO 3aNHCATH:
Six) =2x - 3. Torpa, nanpumep, fil)=2-1-3=-1, f2,5)=2-25-3=2.

2. Obnacre onpeneiseHust u obnacrs 3nagenuit Qpynxumn. MuoxkecTso
3HAYCHUH, KOTOpbIE MPUHUMACT HE3aBHCHMAsH TIepeMeHHas (apl'yMEeHT), Ha3LiBaloT
obracmelo onpedeacnus (GYHKUMM; MHOXKECTBO 3HA4CHWil, KOTOPHIE NMPUHUMAET
3aBHCHMAs liepeMeHHas ((yHKLMs), HA3BIBAIOT 00.2ACMbIO 3HaYeHT (P HKUIHH.

O6nacte onpexpencHusi PpyHkumu y = flx) oboznauaror D(f) uan D(v), a 06-
nacte 3HaueHuit — F(f) nmm E(y).

Tak, obnactbio onpeaesieHys THHEHHOH QyHKUMH f{x) = 2x ABISCTCA MHOXKECTBO
BCCX. ACHCTBMTEARHLIX Huced, To ecTh DIf) = (—e<; 400). MumKECTBOM 3HAUYEHUIT ITON
by HKLIM TaKKe SBISCTCH MHOXKECTBO BCEX ACHCTBUTCLUBIX uHce:!: E(f) = (~oo; +o0),

Ecau ¢yHrums sagana GopMyoi 3 = fix) u He YKa3aHO, KAKME 3HAUCHHS MOMXel
IPUHMMATE apryMEHT, TO CHMTAIOT. 4TO obnacTeio onpenelieHis (PYHKUHH SBISCTCS
MHOKECTBO BCEX JICHCTBHTEABHEIX YHMCET. MPH KOTOPBIX BblpakeHKE flx) HMEET CMBIC.,

Ecin seipakenue flx) sBasercss MHOTOYNEHOM, TO OOSACTHIO OIPENE/IeHHs
(yHkuun y = flx) sBAACTCS MHOKECTBO BCCX JICHICTBMTCABHBIX HMCET; ecau flx) —
pauronabHas Apole, To 00aacThio onpeneineHus (PyHKUHH SBISIETCS MHOXKECTBO
BCEX /ICHCTBUTENBHBIX YMCLIT, KPOME TCX 3HAUCHWIT X, NPH KOTOPBIX 3HAMEHATENb JIPO-

e
Ou pasen Hymo; eciii QyHKumst 3a7ana Gopmy:10i ¥ =/ f(x) , 1o oGaacTsro ompese-
nenus (hyHKIMU SBJAETCS MHOKECTBO BCCX NEHCIBHTEABHBIX 4MCEN, MPH KOTOPBIX
BBINONHAETCS HepareneTso fix) = 0.

2
PaccmorpuM, Hanpumep, dyHkumio y= ——. Boipakenue HMecT

2
x-3 x=3
CMbICH TIpH BCEX 3HayeHHax x. kpome x=3. Tloatomy o0macTeio onpesiciieHus
970l QYHKIHMH ABASETCS MHOKECTBO BCCX JACHCTBUTENBHEIX YMCE, KpoMeE X =3,
TO €CThb D(y) = (—o=: 3)(3: 4eo).

3. I'papux pynxumn. /pagiuxom Gpynkumy Ha3biBaioT Gurypy, COCTosIy 0
H3 BCEX TOYEK KOOPAMHATHOH NMNOCKOCT#, abCiiechl KOTOPBIX paBiibl BCEM 3Haue-
HHSIM apryMEHTa. a OPHHAThl — COOTBETCTBYFOLHM 3HAUEHUSM (JYHKIIHIL
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8. @ynryus. Obaacmny onpedeienis, oéaaemn snauenuii, cpaux ryuryun

I'padukn QyHkuui, KOTOpbie Ml M3yuand B 7 1 8 Knaccax, a Taixke ux 00-

JacTH onpeacnerHus 1 obnacru 3HaYeHKii [IPHBEICHK! B TaﬁJ'IHLlC.

{
(1 _«7
] + XY =
X L |0 e :/
I
- sghod |
q=A
\ 8
l
d
Hrogedell 4898 vrrogeden errogdaitud sewkdu ¥ewedn
. ; HHMIRDHE
(oo *0] (oo 0] (oot 10)N(0 too-) 9 (004 t0e-) st
(o 20] (o4 0w (co+ 20)N(Q ee-) (00+ to0-) e I e
Xh= 4 X=A c%«..ﬂ:ﬂ% L. TR 0%y sriindgp
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Ha pucynke 18 wuzobpamer rpacgux 12}, | L
Qynkuuu y = flx), obnacTeo onpeneneHus 5 [
KOTOpOiH fBJISETCH MNpoOMexyTtok [-2;4]. | ~ _’i‘_)r__
Touka M(2; 4) npuHannexut rpaduky. Iro ;/"-"'“ H N ——'——
3HAUMT, YTO NpH x =2 3uavenue Qynkumy | | | 1] 3 \ 1]
pasHo 4: fi2) = 1 1 \___

OuEBWJIHO, YTO HANMEHbIlICe sHaucHue | | | I ¥ _i_'.‘ ’
¢yHkupm pasro —1. DTo HauMeHsLIEE 3Ha- ] __i__ T ﬁ—._k\ i
yenue QyHKUMA NpuHuMaeT npu x=4. Han- __ | | | | I
Gonbliiee 3HaueHHe (YHKLUM PABHO 5 ¥ foc- 3=21=1100 4 1 ——‘—Ii—"" . i
turaercs npu x =(. Obnacrrto 3naueHui _": o l-] _, | B
yHKIMI ABISETCS TIPOMEKYTOK [~1; 5]. Puc. 18
[ ' 18 0 [ TN TEERNT R 4
-+ [AnA Tex, KTo XoueT 3HaTh GonbLe &
i S P B 1 O | 1* . ‘T (1

4. 3apanue Gynkuun Heckonbkumu (opmynamu, CymecTByiorT (QyHKUHH, KOTO-
phie Ha OTAENBHBIX HacTax ofnacTu onpenenenus 3a1al0TCa pasheiMu Gopmyaamu. Hanpu-
Mep, ecnu ynkups y = fix) 3anana B Buge

2x+3, ecnu x <~
fx = X', ecnn—l1<x<2;

4, ecin x > 2,

TO 3TO 3HAYMT, YTO NpH x <-]1 s3HauyeHus (YHKUHM HYIKHO HCKare no Qopmyne
fix)=2x+ 3, npn -1 <x <2 — o dopmyne fix) = x*, a npu x > 2 — no popmye flix) = 4.

Tak, i-2)=2-(-2)+3=-1; A =F=1; fi5)=4.

Y100l nocTpoHTs rpadyk Takoil yHKUKK (cM. puc. 19), HoCTATOYHO HA MPOMEXKYT-
ke (—oo; —1] mocTpouth rpapuk ¢yHkuuy y =2x + 3, Ha npomexyTre (-1; 2] — rpaduk
yHKuuK y = x” 1 Ha NpOMEyTKe (2; +o0) — rpadmk GYHKUHH y=4.

H -

EERAR. " AREEE
—:." ‘|_—.__—]<|”_'_’_t I, .l:___i__.; "i

Puc. 20
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J { I y d

OnucannbiM crocoboM MOXKHO 3anarth B GyHKumMio y = |x|:

x, ecnn x>0
ry= —x, ecnu x <0,

I'padmx dynkumn y = |x] uzobpanen na pucynxe 20.

5. 'padux pynkuuu, GopMyna KoTopoki COAEPHKUT aPryMedt Noja 3HAKOM Moay-
sim. Moctpoum rpaduk dysxkumu y = x— 1| + [x + 1.

Haiinem 3HaueHus X, NP KOTOPBIX 3HAYEHUS BHipaweHuil x — 1 u x + 1, crosiuux nos
3HAKOM MOAYNS, PABHBI HYJHO:

x-1=0;x=1; x+1=0;x=-1.

3uauenus x=-1 ¥ x= 1 pa3buBalOT KOOPAHHATHYIO MPAMYIO HA TPH MPOMEXYTKa
(cMm. puc. 21).

" s "l
| i x
Pnc. 21

YuureiBas ONpeaeIeHne Moyns 4Kcna, nony-

HUM: . .

ecmn x<-1, 10 x—1<0, x+ 1 <0, noaromy
=1=~x-1,|x=1]=~(x+ 1) n

y=—(x—1)—(x+1)=-2x;

ecnn -1<x<l, ro x-1<0, x+1>20 w
y=-(x-1)+(x+DH=2

eecnu x> 1, 10 x-120, x+1>0 wu
y=(x=-1+(x+1)=2x

Yrobr nonyunTs rpaux 3aAaHHON (GyHKUMH,
CTpOHM Ha mpomexkyTke (—ee; —1) rpadur QyHkuuu
y=-2x, Ha npomexyrtke [-1; I) — rpadux dyHrxumu
y=2 u Ha npomexyTke [1; +e0) — rpadmx dyHkuMH
y = 2x. MckoMbiii rpaduk H3oGparxeH Ha pucyHke 22.

: Tl O N T e N P : S R ) D A0
5 i - : v | |G
| k B i ﬂpmepbl! piwenlunl ynpa)x?-ief-mu i f’f

| | | (P
' I
Vipasnenne 1. Haiita o6nacts onpegenenus Qynxuny y =v4 - 2x + o

» O6nacte onpenencHus (yHKUWH 00pasyloT T€ 3HAYEHUs X, NPH KOTOPbIX
BoIpaxkeHHe 4 — 2x NPHHUMAET HEOTPULATEILHBIE 3HAYCHHSA, a BhpaXKeHue 2 —
nonoxutebHble 3HadyeHus. CleloBaTesbHO, HYXKIIO PELIMTh CHCTEMY HEPABEHCTB

4-2x=0; .
2% >0. OJTyYHM:
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—2x=>2-4. [x£2
x>0 x>0.
7 7

Y
0 2 *

O6nacteio onpenenennsa GyHKUMM sBnsieTes mpomexyTok (0; 2].
Orper. ((;2]. »

S
YctHo
|

| i s

217.

218.

219.

220.

. OyHKUus 3anaHa Gopmynon fix) = %

a) HaiiauTe snavueHue Qyukumy npy x = 11 x = 3.

6) Vkaxure obnacts onpezieneHust (pyHKIMH.
Dynxums 3a71a1a Gopmynoi fix) =x°, rae -1 <x<4.
a) Haiipure: f1); A3).

0) Vkanarre obnacts onpezieneHys GyHKIMR,

Oyukuus y = flx) 3a1aHa Tabnuueis:
X -2 -1 0 1 2

fix) -4 -1 0 -1 4
a) Haimre: f{-1); f2). : Y 3 i
6) [lpn Kakux 3HAYEHHAX apryMenTa ‘—jr*'— | ILS 1T =.
3HaYeHHe (PyHKIMH paBHO —47 i1
B) Ykaxute 00nactb onpeienesus u | I\ | | !4"'
obnacTh 3HaueHUH QyHKUIMM. : |3
Ha pucynxe 23 wusobpaxeH rpadui H
byHKUMHE p = flx). 1IN !] ¥
a) Haiigure: fi-3); f0); A1); A2). _
6) Vxaute obnacth onpeiencHus W R 1_0_uf_-_3_ﬁ: T‘“
00nacTk 3HAYCHWI (DYHKIMH. bl 1y A T

Puc. 23

Kaxopa obnacts onpenenenis GyHKIHK, 3a1aHHOH HopMyIoi:
a)y=2"+1,me0<x<1; 0)y=-x+5;
B)y s y=2J37

x—-1
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I F
|
]

. T s et
% | -YposeHu-A | il
]......J_ 1 I i _I Y] e ke _! | ;'-rl.
221. Oynkups 3a1aHa hopmyaoi fx) = 2x* — 2. Haitmre: R0); A=3); fl4).

222. ®ynxuma 3anaua gopmynoit fx) = 5 —x°. Haitzure: f-1); f); f10).

x+5

223. HaiiguTe 3naucHue QyuKiuy y = ~_3 PHx= -1
224. ®ysxumg 3a1ana Gopmynoi fix) = 6x — 1. Hailmire 3navenns x, pu KOTOPBIX:
a) fix) = 11; 0) fix) >-19.
225. Dynxnus 3a1aHa hopmyinoii fix) = 3x + 2. Halianre 3HaueHus x, pH KOTOPBIX:
a) flx)=17; 0) fix) < 4.
Tlpoxodum au apaghux hyrrkyuu yepes dannyro mouky:
226. a) y =4x - 5; A(3; 6); )y =x - 3x; B(2; -2)?
227 a)y =2x + 8; M(4; 16); 6) y = 4x —x*; N(2; 2)?
Hatioume o6aacrnv onpedenenus hynryu:
3 .. __4 . W B
228. a))—zx_g. 0)y= 236" B)y= Vx—8; Dy=+2-x.

4 5 .
29.a)y= m; 0)y= 264 B)y=V4-x; nNy=+2x+8.

- Hocmpotime epadhux pynxyr:

230. a)y=-3x; 6)y=2x-3;, B)y=5-4x Ny=-7x

231.8)y =2x; 6)y=-x+3; B)y= —%x.

Haiioume abcyuccol mouex nepeceuenus epaguroe (pyukyuii 6e3 nocmpoentis
camux 2paghuKos:
232, a)_)'zxzuy=5x—4; ) v=x"—xuy=-x+09.
233.y=2-xuy=x.
234. Haiinure KOOpIMHATHI TOUKH TiepecevcHust rpaduka GyHKumn y=-3x+9 ¢
OCBI a0CLMCC; OCLEO OpJIMHAT. ;
235. Haiijinte KOOpJMHATHI TOUKH nepeceueHus rpaduka GpyHkimm y =2x+ 16 ¢
OCBEO a0CIMCC; OCHK) OPAMHAT.
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T hopad e L L L LT P
:_LL!L_ ypf '15 _JLTHLW

Haiioume obnracme OHPEO&T&HU)E Gyrryuu:

236. a) y = 1. 06) y= :

1 .1 S R
2x—4  x+3° X =5x+6
B) y =+-2x-8; r) y=+1-4x;

L. o y-Jx
Jx+3° x+1°

237. 8) y=—2tL . g y=Ja-3x; B) y =v5x+L.

X +8x-9

n) y=

238. Iloctpoiite rpaduxu GyHKUMH y D uy =4 — 2x. Haiijre KoopiMHA b
x

TOUEK TIEpeCeHeHHs THX rpa(uKoB.

il
239, Tloctpoiite rpapurn GyHKunid y =‘;‘ n y = x — 3. Haiiyjptre KoopnuHatsel

TOUEK NepeceUeHMst STHX rpaukos.
240. Tlpu KaKHX 3HAYEHHSX apryMEHTa 3HaveHye (PYHKUHH y = X +6x-2 paBHO:
) 5;6)-11; B) -15?
241, TIpH Kakux 3HAYEHHsIX apryMeHTa 3Hauehne QyHKIMH y = X* — 2X + 5 paBHo:
a)8;0)4;B)-1?
242, TlpHHALTIEXHT T4 YHCI0 5 06NacTH 3HAUEHHi GyHKLIM y = 3x° — 2X + 67
243. Tlpsimas y = kx + b npoxomut yepes Touku M(—1; =2) 1 N(2; 4). Haiizure k u b,
244. Bojy HEKOTOpOe BpeMst HarpeBain. 3aBMCHMOCTH e¢ Temriepatyph ! (B °C)
12t+16, ecmu 0<t<7;
o1 BpemeHu T (B MuHyTax) 3aana tak: (1) = 100, ecin 7<1<10;
-27+120,ecnu 10 < T<16.
a) Haiinure: «(5), 1(9), 1(15), HauanbHyr0 ¥ KOHEYHYO TEMIIEPATYPhI BOJILL.
0) Kakoii usnyeckuii cMbicn HMEET npoLiecc, ONUCHIBAEMBIN (yHKUMeET 1(T)?
B) [ocrpoiite rpadux dyHkuun (T), Beibpar ynobHeie Maciitabbi Ha OCSX
KOOpPJIMHAT. '
247, Teno nBHXETCA NMPAMONHHEHHO. 3aBHCHMOCTD npnﬁueniinfo UM 1ytH s (B
2,51, ecnn 051 <2
MeTpax) OT BpeMeHH ¢ (B CeKyhax) 3ajana tak: s(f) = 15,  echu 2<1<4;
3r—T7,ecni 4<1<6.
a) Haiinure: s(1); s(2); 5(3.9); s(4); s(6).
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0) C kakoil CKOpOCTBIO JBHFajloCh TENO B TE€YEHWE MEPBEIX JIBYX CEKYHI[;
MeK /1y BTOpOIi M UeTBEpTOi CEKYHIAMH JIBHXEHHS, MEX]Ty YeTBEPTOii i 1uec-
TOU CEKYHAAMH JIBIIKEHU? SIBNAETCs NH IBHIKEHHE TENa paBHOMEPHEIM?

B) [Iocrpm»rre rpauk d)ymclmu s(1).

4 A [T T P
L=t I | y | |
1 | ; po eHb B :
L] | ? |
246. Haiinure o6nacth onpeenexus q)ymcunn:
x—1 J_ x
a4) y=——=—-v3x+2: 0)y=
) J1-0,1x ) Px+2 |x|
Nocmpotime 2pagpux ymnrynu:
.x 2 Sx+4 X+ X,
= & 0 =
58] = ©=2x hy= x—1 x+1°
B) )erx_z—Bx, rae x > 0; r) y=Jx7+3x, roex <0.
x*, ecnm x=-; i,ecnﬂ x<2unm x22;
248- a}}‘ ﬁ)y: X
x+2, ecnr x<-l; X, ecni—2<x<2.
249. 5) y=|2x—4|+[2x+2|; 6) y=|x—3-|x-2;
B) _\’=|x—l|+|3x+]|; r) y:|x+l|—|2x—4l.

4x+12, ecan x £-2;
250. Jlana qynkums fx) = x*, ecnm —2<x<l;
1, ecnmx2l.
a) I'loctpoiite rpaduk 310k QyHKUHN.
0) Pemmre ypaBuenne flx) = 2.
251. a) [loctpoiite rpaduk pyHkuun y = |x —4{ +|x + 2| :
©) Haiinure BCe 3Ha¥eHMst g, NpH KOTOPHLIX YpPaBHEHHE |x— 4| + |x+2| =a
MMeeT JiBa KOPHS; He UMeeT KopHeit. CyIlecTByOT 1 3Ha4eHUs a, IpH KOTO-

PBIX YpaBHEHHE UMEET TONBLKO OJIHH KOpeHb?

IFEARERETEREIEDFER ENEENRE
| yopancienn ann nosTopesm |

252. 3a 300 r konder u 500 r nevenss sarnatiny 7 rpu. 60 k. CKONBKO CTOHT
1 kr KOH(}ET 1 CKONBKO | KT 11eueHbsi, eciu 4 Kr KoH}eT Aopoke 5 Kr neve-

Hbs Ha 8 rpR.?
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253. 3aogua uz Azbyxku JI. H. Toncmozo. K Gouke nojseneHsl ipe TpyObl, U3
obenx Tpyd Boaa teuet B 60uky. H3 oaHoil 1pyOw Bosa Hanonmsget O0UKY 3a
24 muH, U3 ipyroit — 3a 15 muH. Ewe B Gouke ecTh AbIPKa; yepes AbIPKY Bes
BOAa 13 nonuoi Oouky BerreueT 3a 2 4. Hanmonnutes nu Gouka U kak Obic1po,
€CcnH NycTHTh Bofy M3 00enx TpyO W Bona Oyner BHITEKaTh U3 ALIPKA?

254. Peuidte ypaBHEHHE:
36 ., 36 _,. 3 5x

4 s
x+3 x—15  x+1§5 B) x+3  x—1

255% OpH U3 KOpHeil ypaBHenns x° + 2x” —9x + ¢ =0 pasen —2. Haiinute oc-

a) =-2x; 0)

TalbHBIE KOPHU TOFO YPaBHEHHH.

Bl CeoiictBa hyHKkuMRA

1. Hysn dynkumn. IpoMexyTKH 3HEKOHOCTORHCTEE. PaccMOTpUM QyHKLIHIO
v = fix), rpauk koropoii u3obpamen ua pucynke 24. Ilpu x =1, x = 4 wim x = 6 3Have-
1S (PYHKLMM PaBHbI HYI0. TaRie 3HAUEHHA apIyMEHTa X HA3biBAKOT HVIAMY (hyHKiulL.

Onpedencnue 3HavyeHHs APIYMEHTS, NPH KOTOPLIX 3HAYeHHe QYHKUHH paB-
HO HYJ110. Ha3BIBAKT HYAAMH QYHKUMH.

Hynem ¢yHknuu y=x— 2 sBIS€ICS TONBKO O[HO 3HAYEHME X, @ MUMCHHO:
X =2, TaK Kax 3HaueHne GyHKIMM paBHO HYNIO TONABLKO NIPU X = 2,
Urtobe! HaltT Hynu GyHKIHH v = fx), HYKHO pellHTh YpaBHeHHe f{x) = (.
e

1=
1
]
]
]
]
1
1
]
]
]
]
]
]

b o e

N

Pne. 24
@ynkums y = flx), rpaduk kotopoit uzobpaxeHn Ha pucyHke 24, Ha npoMe-
KyTkax [-3;—1) v (4: 6) npMHHEMAeT TONBKO OTPMLATENBHbIC 3HAUCHMS, 8 Ha MPO-
MexyTkax (—1; 4) u (6; 7]

TONBLKO MONOKHTENBHBIE 3HaueHus. Bee 3ti npome-
WKYTKH Ha3blBaIOT npoyexcymkamy 3nakonocmoaHemea QyHKuun v = fix).

2. Bozpacranue, yoOoiBaume QyHkuMu. PaccMorpum  rpadumic  GyHKuMM
y =fx) Ha pucynxe 24. Ha npomexytke [-3; 2] rpadgHk «ijer BEEpX»: PH YBEAM-
YeHMH 3HAYEHHH X M3 3TOTO [POMEXKYTKA COOTBETCTBYIOUIHE 3HAYCHUN (QYHKLHH
yBenuuypatotcs. - Hanpumep, BO3LMEM 3HAuCHMS apryMeHTa Xx;=-3 H



cr

X2 =1, Tora X, > 1. Tak KaK fix)) = fi-3) = -2, a fix,) = fi-1) = 0, 10 fix) > fxa).
BonbiieMy 3HaUEHUI0 apryMeHTa (X2) COOTBETCTBYET Oonbiiee 3HayeHue (hyHKUHH
(f(x3)). ToBopsiT, uto Ha npomexytke [-3; 2] dyukuus y=fix) sospacmaem (Mnu
sensemcen eospacmeioweti). Takosa e oHa # Ha npoMmexyTke [5; 7].

Ha npomescyTke [2; 5] rpadmk ¢gyHKumy y = flx) <HIET BHU3»: TIPH yBEAHYe-
HHA 3HaYEHWH apryMeHTa COOTBETCTBYIOLLME 3HA4€HMd QYHKUHMM YMEHBLLIAMOTCS,
F'oBOpsT, YTO Ha TOM NpoMexyTke ¢QyHkuus y = fx) ybovieaem (Unu sensemcs

yéviearouyeit).
DYHKUMI0 HA3LIBEIOT BO3pacTalonieil H& HEKOTOPOM HpOMe-
WKYTKE, €CJIH 109 J00LIX ABYX 3HZYEHMIl APryMeHTa M3 3TOro
NpOMERYTKS Go/ibIIeMY 3HAYECHHIO APTYMEHTS COOTBETCTBYET
Ooabiee 3uaYeHHe PYHKIMU.

Onpedenenue : Py

PyHKUMI0 HA3BIBAIOT YOBIBAIOILEH HAa HEKOTOPOM MPOMEKYT-
Ke, ec.ii AJist J0BIX ABYX 3HAYeHME apryMeHTa U3 IT0ro npo-
MeKYTKa 0OJbINEMY 3HAYEHMI0 ZPTYMEHTE COOTBETCTBYET
MeHbllIee 3HaYeHHe QYHKIMH.

Ecnu ¢ynkuMs Bo3pacTaeT Ha Beelf 00NacTH OnpesieNieHHs, TO ee Ha3bIBaloT
sospacmaiowelt (hynryuett, ecnu xe QyHkuua yoviBaeT Ha Beeil 061acTH onpene-
JIEHUS, TO €€ HAa3HIBAIOT VOblgtowel (hyHKyueti.

Hanpumep. Ha pucyhrke 25 uzobpaxen rpapuk Gpynkupn, odnacTbio onpeje-
TieHHA KOTOPOit sBfsieTCst TpoMeskyTok [—1; 5], O1a (yHKiiHs sBNsieTcst BO3pacTalo-
LleH, TaK KaK OHa BO3pacTaeT Ha Beel obnactu omnpenieneHus. OyHKuHs, rpadMk
KOTOpo# M300paxeH Ha pucyHke 26, spnsercs yObIBarOILEH, Tak Kak OHa yObiBaeT
Ha Bceii obnacrH onpenenenns — rpomexytke [—1; 5].

Bospacraioiumi, HanpuMep, sSBisioTes QyHkouu y = 2x, y =Jx (ux rpadwm-
KM BCErjla «MIyT BBEPX»), @ YObBatomiMH — (QyHKuHn y = —2x, y = —x (1ux rpaduxu
BCEr/la «HAYT BHH3»). @ynkuus y = fx), rpadguk koropoi n3obpaxkeH Ha PUCYHKE
24, He sBIseTCs HY BospacTawowiei, i yosBaroweil. Ona TONbKO BO3PAacTaeT WM
yOBIBAET Ha OTNIENBHBIX IPOMEKYTKaX.

3 Kpaeuyk B. Anrebpa. 9 kn. YyebHuk
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-
N

k
DyHKUMH Y = = rie k>0, yObiBaeT Ha KaxaAOM U3 NPOMEXCYTKOB (—e; 0) U
(0; +o0), HO He sBNgeTcd yOmBarowiei. JlelcTBUTENLHO, OHA He YObIBaeT Ha Beeil 00-

sracTy onpepeneus (—eo; O A(0; +o0), Tak Kak ApH X2 > x| (cM. puc. 27) uMeeM: y; > yi.

FEVYREATAERE ™
' Tex, KTO XoueT snafe Gantue
ﬂiﬂ 1T?x IKTP 11 || IT | :

3. Yernnbie v HeyeTHBIe QyHKUMH. Paccmorpum PyHKLHIO fx) =X, ce rpaHk H300pa-

- 7
sked Ha pucyske 28. Tak kak ans n060ro 3HayYeHHS X BHIMOMHACTCS PaBEHCTBO (—x) =4, 10
fl=x) = flx). Oynkumio fx} = x* HAIBAIOT YeniHoil.

Pynkumio y = fix) Ha3LIBAOT Y€THOH, eCiH JUIS JIl0GOro 3HaYeHHs X 13
Onpedeaerue | 061ACTH €€ ONpe/ieIeHUs 3HAYEHHE —X TaK/Ke NPHUHALIEKHT 0bnacT
onpefeeHNs H BLIMOIHACTCH paBeHcTBo fl-x) = f(x).

O6nacte onpeneacHUs HeTHOH QYHKUNH CHMMETPHYHA OTHOCHTENBHO Hauala Koop-
JIMHAT, TAK KaK BMECTE CO 3HAUEHHEM X OHA COICPHHT H 3HAYECHHE —X.

Ipaghux vemmot ghymxyra cummenpuyer omuocumeibHo ocu y (cM., Hanpuaep, puc. 28).
ROITOMY JUIf OCTPOEHU 1paduKa YeTHOH QYHKLMHM OCTATOMHO NOCTPOMTD YacTh rpaduka s
x>0, 2 NOTOM CHMMETPHUHO OTOOPA3HTE 3TY YaCTh OTHOCHTENBHO OCH Y.

Ha pucynke 29 uzobpanen rpaguk pyHkumy fix) = x'. Tak Kak 7ina noGoro 3HaueHns
X BBINOJNHAETCA PABEHCTRO (=2) = —(x), T0 fi=x) =—(x). Oynkumo fix) = X' HasBIBAIOT He-
YemHOU.

Dyukumio y = f(x) Ha3BIBAOT HeYeTHOH, eclti Ans Moboro 3HaveHns x
Onpedeirenne | w3 0b6nacTu ce onpenedeHusi 3Ha4YeHHe —X Takske NpHUALICKHT obnac-

TH ONpe/ie1eHHs W BLINOIHsETCsE paBeHCTBO fl-x) = —f(x).
)

)

-
—
-

-

=
-
-

~-=vtp A-x)
Pue. 27 Puc. 28 Puc. 29

Obnacme onpederenus u 2paghux HENEMHOU hyHKYUU CUMMEMPUYHBI OMHOCUMETbHO
Hauara koopdunam. Tlostomy nns noctpoeHus rpaduka HeueTHOH (QyHKLHH JOCTATOMHO
NOCTPOUTD 4ACTh rpaduka ans x > 0, a NOToM CHMMETPHYHO 0TOOPA3HTL 3Ty Y4CTh OTHOCH-
TEJILHO Hauajla KOOPOHHAT.

Paccmorpim dynkumio fix) = 2x+ 3. ObnacTs ee onpenesnexHs — MHOMKECTBO BCEX fieki-
CTBHTENBHBIX HHCEN — CHMMETPHYHA OTHOCHTC/IBHO Hauana Koopauuar. [na atol QyHKumn
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fi=x) =-2x + 3. Pasencrra fix)=fx) ¥ fl-x) =—fix) He BLIMONHAKTCA JUIA BCEX 3HAYEHWH X,
Hanpusep, s x =1 (f{1) =5; A=) = 1; fi-1) #A1) u fi-1) #-f1)). Ira QyHxumus ve asasercs
HH YETHOH, HH HEYETHOM.

Oynxums flx) =/x , rfie x> 0, TaloKe He ABNFETCH HH YETHON, HU HEETHOM, TaK Kak 061acTh
onpesenesus GyHkLHH (fpoMeyTok [0 +09)) He CHMMETPHYHA OTHOCHTENLHO Havasa KOOPAHHAT.

Hmoez. Umobbt uccaedovsams (ynkyueo y = fix) Ha vemmnocmb, HYJICHO:

1) kaiimu vBracme onpedetens yrKki 1 GHIACHLIMD, CUMMEMPUYIA U OHQ OMHOCU-
MENBbHO HAUCIA KOOpOuHant;

2) ecru obracmb oNpedeIeHisl CUMMEMPUYHA OMHOCUMETBHO HANANA KOOPOUHAM, MO
Haxooum fi-x):

) ecu 014 106020 Hauenua x w3 obrachu onpedelentia (YHKiuY BbINOAHACNICS PaBeH-

cmeo fi-x) = fix), mo ¢ynryus seisemes wemnot;

6) ecu ona 106020 3navenus x uz obiacmu onpedeneHus QYHKIUU EbINOTHAEINCA PABEH-

cmgo fi-x) = —f{x), mo ymriyus sersemcs nevemnoi;

B) eciiu Xoms Obt Ot 00H020 3nauenua X uz obiaciu onpedenenus (yHKyuU Hit 00HO U3

INK PABEHCINE HE BLINONNAEINCS, MO (DYHKYUA He AGTAEMCA HU YEIMHOU, HU HEYEMBOTL;

3) eciau O&H{M‘iﬁb nnpe{)ar.’enm He CHMMEMPUYHA OMHOCUMETBHO HAYAIQ mr)p()wmm, mao

chynrtjuA He SABRACMCA MUt HETMHOT. HU HEYEHTHOTI.

& [ R 1 - -

E s '=' i | | T =
} | I'Ipnmepbi pemeumr ynpamuemTu S - - £
- ,_ T - 1 ] | 1 1« V%
Yupanseme . ‘Hau‘m Hynu lbymcumi y=x"—8x+ 12.

e Pewum ypasHenue ¥ -8x+12=0:

D=(8P-4112=16; x=8-2.3. 5 8t4_g¢

2 2

TariM obpasoM, GyHKUMS UMEET 1Ba HYJIs: X =2 U x = 6.

Oreer. 2; 62
Yupuwsnenne 2. Hokasars, uro Gynkuus y=x>~1 BO3PaCTaET Ha NPOMENKYTKE

[0; +o2).

o [IlycTb x; M X, — JiBa OPOH3BONBHBIX 3HAYEHHS APTYMEHTA M3 [IPOMEXYTKA
[0; +eo), NpHUEM X2>X), @ Y1 H ) — cmnchuylouu{'e UM 3HAuYEHUS (QYHKLUH, TO
eCThy, = x,2 -Ly= x,f — |. TokaseM, uto y» > ;. [liist 97010 paccMOTPHM pasHOCTb
Yo-n=(x-D-(x-1)= 0 - x* =0-x)0x+x).
Tak KaK x;> xj, TO xz — x> 0. 3HayeHust X; v X NPHHALIENKAT MNPOMEKYTKY
[0; +<2), noaTomy x; > 0, x2 > 0 (TOCKONBKY X2 > X1} M X + X2 > 0.
Torna:
a=x)2+x1)>0; y2-yi=00-x)2+x)>0; y2>y.
Bonbuiemy 3HaueHHIO apryMeHTa u3 npomexxyrka [0; +ee) COOTBETCTBYET
Gonkinee 3nauenve QyuKiyy. CrenoBaTenbHo, GyRKIWs y = X" — | Ha IPOMEXyYT-
ke [0; +eo) BO3pacracta
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;?p‘:;l Sl -‘z_..[_I{’.‘THOf:I HJIM HEYETHOH SBNSETCH QYHKLMSA: o o
a) fx) =+ 3x; 6) ) =x" + % B) fix)=x"+1?

»0nacTRI0 ONpeneneHyst Kaxka0ii U3 IaHHbIX (QYHKLUH SBIAETCS MHOXKECTBO
Beex neiicTBuTenkHBIX yHcen. [TostoMy obnacte onpeneneHust KamaoH (yHKUHW
CHMMETPHYHA OTHOCHTENLHO Havana koopaxHar, [lis noboro 3HaueHus x uMeeM:

B flx) = (%) +3(X) = = 3x=—(C+ I =—fx); dynkips  fix)=x" +3x
ABIAETCA HEYETHOM;

6) fI-x) = (=) + (=x)” = x* + X = flx); Dynrust fx) = x* + X sBseTCs 9ETHOI;

B) fl—x) = (—x)’ + | ==’ + 1. BosbMem x = | u maiinem: fil) =2; fi-1)=0.
BunumM, uto fi-1) # f{1) u fi-1) £ A 1). @ynxums fix) = X + | He SBNSIETCS HH YeT-
HO#, HH HEYETHOH.

Ortser. &) HeyeTnas; §) ueTHas: B) HY 4ETHAS, HH HCUETHAA, o

I ot : T + i i
o i LRl obah d kel e )
256. Ha pucynke 30 uzobpaxen rpaduk Gynkumy f = f{T), Xxapakrepu3upyloumi
H3MEHEHHE TEMIEPATYpPhl TeNa B TEUCHHE 7 MHHYT.
a) B xakve MOMeHTBI BpeMeHH TeMniepatypa tena pasusaack 0 °C? Ykaxure
Hymi GyHkuHH f = fi1).
0) B Teuenne Kakux POMEXYTKOB BpeMEHH TeMIepatypa Tena Obia nono-
KMTENbHOM; OTpHLATENBHOH? Ha kaknx npomexyTkax QyukuMs 1 =f{T) npu-
HHMMACT MOJOKMTENBHBIE 3HAYEHUS: OTPHLIATENLHBIC 3HAYCHMS?
B) B TeucHme kakux NpOMEXYTKOB BPEMEHM TeMIlEpaTypa TeNla BO3pacTana;
yOpiBania? Ha kakux npomexxytkax QyHkuus ¢ = f{T) Bozpacraer; yObiBaeT?
r) Kakoeo Hauboneiuee (HaumeHblnee) 3nauenne Temneparypst tena? Kako-

BO Haubonbiee (HaUMEHbILee) 3HaYeHHe QyHKLUKH [ = f{T)?

1°C &
8.-
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257. Ha pucynke 31 uzobpaxen rpaduk dyuxuun y=fx), rue -2,5<x<4. Vka-

WHTE:

a) Hym (QyHKLHM;

0) NPOMEXKYTKH 3HAKOTIOCFOSIHCTRA (DYHKLIHK;
B) [IPOMEXYTKH, HA KOTOPBIX (PyHKLHs Bo3pacTaeT; yOBIBAET;

r) HauOONbILEE ¥ HAWMEHBLICE 3HAUEHHS (PYHKLHH.

ya
44

_§ 3 g 0
S o A

-2+

Pue, 31

Puc. 32

258. Ha pucynke 32 usobpaxen rpaduik dyukimn y = fix), roe -3 <.x < 5. Viaxure:

a) HynH QYHKLMH;

0) NpOMEXKYTKH 3HAKOTIOCTOSHCTBA (DYHKIUK:
B) NPOMEXYTKM, Ha KOTOPHIX (PYHKIMs BO3pacTaer; yObIBaeT.

Hatdume nynu hynryure:
259, a)y=2x-4;

ry=x"—6x+8;

260. 8)y=6-2x;

X~

X

6)y=x"+2x-8;

B)y=(x-1)x+2);

x—1
e)'u—Jr —x'
@)= 2x+1

YEx=2

Hocmpoume epaghux dhvuxyure. Hatioume ee nymi. Ykaxcume npoyescymku 3Harono-

cmosnemea (yuxyun. HAeisiemes i oannas (hynkyus eospacmarowyets; ybviecroufet:?

261. a)y=2x;
262. ) y=0,5x-1;

0) y=3x-3;
6)y:~2x—2.

B) y=-05x+1.
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263. Haueprure rpaduk Q)ym(uun, oﬁﬂaCTuo onpeneneHus KOTOpOH sBIsAeTCH
npoMexyTok [—2; 4], utobbt QyHKUmMA:
a) Bospacrana Ha npomexytke |-2; 0] n yOrpBana na npomexyrke [0; 4];
6) yOrisana wa npomexytke [-2; 1], Bo3pactana na npomexytke [1;4] u
uMena qga Hyn: x =0 nx=3;
B) Oblia BO3pacTarolleil ¥ HMeNa OIMH HYNTb — YHCJIO 2.
264, Haueptute rpadmk dyHkupm, obnacteid onpeneneHuss KOTOPOH SBISETCS
mpoMexyTok [—1; 6], yToOR (yHKUMS:
a) yOeiBana Ha npomexytke [-1; 4], Bospacrana na npomexyrke [4; 6] u
MMeNia OfIMH HyJb: X = 1;
0) ObL1a yObIBatOILEH M MMENa OfIMH HYJb -—— YKCHO 3;
B) Gblna Bo3pacTalolleii 1 He nMena HyJeid.

Haitioume nynu ¢hynryuu:
£ o

265. gy | [ 6) y= S - .
R i b= X' =5x+6 x-3

__._...__l - B) =]
e e y
2 X

266. a)y=—x2+4x_- 1; 6) y= - _—x—l-

Tocmpoiime epagpux yrxyuu. Henonvsysn zpaghuk, ykasxcume: a) npomedcymru
3naKonocmosHcmea hynkyuu: 6) nPOMENCYMKU, Ha KOMOPLIX (hyHKyus go3pacma-
em; ybeieaem. Heasiemcst iu Oannas yHKyus YemHotl; Hewemnou?
i
x+2,ecnn x <-—1;
267. a) y=——2~; 0)y= ixt, ecm—1<x<I;
x
2—x,ecnn x> 1.

r—J\r—2,t‘:(:ﬂn x<~1;

268. a) y=%; 6)y=91"1 ecm-1<x<I

x—2, ecoim x 21,

HemHoit unu HevemHotl sensaemcs (OyHKyus:

269. a)y=x" - 4x’; 6)y=x"-x; B) y=x>—2x;
W _ X+l __2 §
270. a)y=4x+x 0)y=x'-1; B)y=x+1;
1 2x
= =1 = . =9
Ny=-x-1; nNy=77_7i Oy="7. 5"
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271. Jlokaxure, uto QyHKums y = x° yGLIBaeT Ha poMexyTke (—oo; 0].

|
1

272. Jloxkaxure, yro (yHkums y=kx+ b spnsercs Bospacramowei npu k> 0;
yosiBaroleH npu k < 0.

273. a) Oyukums v = fix) sBnsercs Bospacrarouiei, a Gpynkims y = g(x) — yOuiBai-
wei. JlokakHre, 4ro ypaBHeHHE flx) = g(x) umeer He 6osiee 0JHOro KOPHSL.

6) Pewunre (ycrHO) ypaBHeH1e Jx =10-9x.

274. ObGnacteio onpenenenns 4YerHo (yHkiHH y =f (X) SBNSCTCH MHOXKECTBO
BCEX JIEHCTBHTENLHLIX uucen. llocrpoiire rpadmk yroit (yHkumn, ecnu
fix)= Jx npu x > (). 3anaitre Qynkumio y =fix) Gopmyiioii Ha MHOM€ECTBE
BCEX JICHCTBUTEIIBHBIX YHCEI.

275. a) ®yHKkims y = f(X) SBIACTCS YETHOI M HMEET HEYCTHOE KOIMYECTBO HYJICH,
Hokaxwure, 4to uncno () sBisercst HyJeM 310l (yHKUHH.

0) Haiisiure Bce 3nauenns a, MpM KOTOPBIX ypaBHeHme x' —40” +4a” —1=0
HMeeT TpH KopHs. Haiiure 911 KopHH.

EESENNGaNdscshEea e

276. Jloxkaxure TONJ/ILCTBO:

8) (m . ﬂ)(l i ;_z) =i
m+n m
i 1 X +16y° i
+ : +1l|=—.
0 [x—4_1- x+4y] [f -16y* ) x
277. Haiinwre 3Hauenue BLIpaXeHHs:

a) 2+48-232; 6) (V17 -3)(VI7 +3);

) (243)(3-3)-5: i |(5-3) +|(1-¥3)"

278. 3aoaua Bxackapu. loxaxure, 4ro J 10+ J’E + \/4_(} + J{% = \E + \E + \E ;

279. Paccrosinue mexay nyakraMu A u B no mocce pasno 135 kM, a no xenesHoit
popore — 120 xm. ArromoOuib BeiEXaT W3 yHKTa A Ha 10 MuH pankne,
4eM rnoesfl, ¥ npuOLn B MyHKT B Ha 8 mMun nosxe. Haiiaure ckopocrs apro-
MoOMIst, ecnn oHa Ha 10 KM/4 MEHbLLIE CKOPOCTH Noe3/a.



NGAOPANTHN AN YUK A

AT MKOB PYHKLIMK

1. I'padux ¢pynxumn y =f(x) +n, rae n > 0. Ilycts umeem rpadmk dyHK-
1MK y = X%, @ HYX)HO NOCTpouTh rpadmkn dynkiwmit y =x" +2 1 y=x* — 3. Cocra-
BUM TabnuLy 3HaueHU 3THX QYHKUMI 4715 HEKOTOPBIX 3HAYEHUH apryMeHTa:

x -3 -2 -1 0 l 2 3

y=x 9 4 1 0 1 4 9

y=x+2 11 6 3 2 3 6 11

y= _rz -3 6 1 -2 -3 -2 1 6

Jna moboro 3HayeHUs X 3HAYEHME
(yHKIMH yz.x2 + 2 Ha 2 6onpllle COOTBETCT-
BYIOLIEro 3Ha4€Hus (PYHKUMH y:x2 , @ 3Ha4e-
HHE (PYHKIHU y=x2 —3 Ha 3 MeHsllie COOT-
BETCTBYIOLLETO 3HA4YEHHA PYHKIMH ¥ =x". (U3
TabauLb! 3T0 JETKO YBU/IETh JUIst BRIOPAHHBIX
3HaYeHHii x.) :

Mostomy rpaduk QyHKumi y =X + 2
MOHO TIONYYHTh [IPH NOMOLLM NapajlielbHO-
ro nepesoca rpaduka GyHKUHK ¥ = X" BIOJb
OCH y Ha 2 epnHMLBI BBEpX (CM. puc. 33). I'pa-
¢ux  QyHKIMH y=x"—3 MOXKHO MONY4HTh
IpH MOMOUIKM NapaulefsHoOro NepeHoca rpa-
duka Qynxuwpn y=x" BEoas OCH y Ha
3 eMHKLB] BHH3.

Ecim ¢dyukumio y=.\'2 3anMcarth B BUJIE
y=£ix). 70 Qyskimm y=x’+2 u y=x"-3
Oynyr ¢ynkumsimp Buga y=flx)+n, rae
1n>0,aunmenno: y=flx) + 2uy=fx)-3.

Boobuue, epahur hyryuu y = fix) +n, 20e n > 0, moxcHo nonyuume us 2pa-
ura yrkyuu y = fix) npu novMowu napaiienvHo2o nepeHoca 0onb 0cu y Ha
n edunuy esepx; epapux ynkyuu y = fix) —n, 20e n > 0, wodxcno noayuume uz
epadhuika ynryuu y = fx) npu novowu napanienvtozo nepeHoca 6ok OCU ¥ Ha
R eOUHUY BHU3.
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2. IN'paduk pyukuun y = f(x = m), roe m > 0. INycts umeem rpapux QyHk-
LM V=X, @ HYX)HO NoCTpouTE rpadmku QyHKumi v = (x — 3 ny=(x+2). Co-
craBuM Tabimuy 3HaueHmit atux QyHKuMil A1st HEKOTOpbIX 3HaYeHUi apryMeHTa:

X i | s ) 8 o1 |2]3
y=x2 0

y=(x—3) a1 | o
o2’ AT 1| o

M3 rabnuust BuaHo, yro rpadmk byHkumm y = (x — 3)” MOXHO NONYUNTH M3
rpaduka GyHKUMM y = X° PH NOMOLH IAPALIETBHOIO NEPeHoca BAOL OCH X Ha
3 epmuHLb! Brpaso (puc. 34).

I'paduk Gynxumm y = (x + 2)° MOXKHO NOAY4MTE M3 rpaduka GYHKIHH y = x°
NpH MOMOLIN Napale/IbHOrO NepeHoca BIOJb OCKH X Ha 2 eMHMLE] BIeBO (pHc. 34).

Ecnun ¢yHkumio y = X 3aricath B BUJE y =fi(x), T0 QyHKUHH y = (x — 3)g H
y=x+ 2)° 6ynyT pynxuusimu Buaa y = flx + m), roe m > 0, a nmenso: y = flx — 3)
ny=fix+2).

Puc. 34

Boobiue, epagux ynkyuu y = fix —m), 20e m >0, modicno nonyuums u3s
gpaghura dynxyuu v = f{x) npu nomouu napanieabHoz0 nepeHoca e0oe OCU X Ha
m edunuy enpaeo; pagux ynkyuu y = fix + m), 20e m > 0, MOIHCHO noryuume u3
gpaghura gynyuu y = f{x) npu nomowu napaniensHo2o nepeHoca 800aL Ocu X Ha
M eOUHlY BNERD.



VKL

3.I'pagur Qynkuun y=flx +m)+n,
rnem>0,n>0.

Paccmotpum (yHKUMIO y = (x — 54 0 B
Ee rpadMK MOXHO IOIY4HTB, €C/IH OCYILecT-
BUTE MapajinenbHeiii nepeHoc rpadmk Qynk-
LMK Y =x B/AOJB OCH X Ha 2 €IMHHIIBI BIPABO,
4 noToM BAONE OCH y Ha | enuHMuy BHM3
(puc. 35).

4. I'papmx dyukusn y = —f(x). Tlycts umeem rpaduk QyHkim y=x°, a
HYKHO MOCTPOMTE rpadMK (QyHKUMH Y =—x’. CoCTaBUM TabJIUILY 3HAYEHMH FTHX
(yHkumH s HEKOTOPBIX 3Ha4YeHHH aprymenTa:

x 212 | a 0 1 2 3
¥ =_x2 9 4 1 0 1 4 9
y=—x 9 | 4 | -1 0 wd -4 | 9

Suauennsi (QYHKIMH y=-X [POTHBOIONOMKHBI
COOTBETCTBYHOLLMM 3HAYECHHSIM (JYHKUMU Y = x". Hoaro-
My KaXas Touka rpaduka QyHKIHH y=—x" CHMMET-
pHYHa COOTBEICIBYMOLUEH TOuKe rpaduka QyHKUMH |
y:x2 oTHOCHTENEHO ocH x. Hampumep, touka (2; —4) e
rpajguka (GyHKIHH y=-x* cummerpuuna Ttouke (2;4)
rpadmka GyHKUMM y = X* OTHOCHTENBHO ock x. Ciesto-
BaTeNbHO, rpaduK (PYHKIMH y = —X° MOKHO MOJy4YHTh

u3 rpaduka QyHKIMH y =X NpHU NOMOLIM CHMMETPHHU
OTHOCHTEJILHO OCH X (puc. 36). Pac. 36
Ecim ¢ynkumio y = x” 3anucarh B BHjE y = f{x), TO

bynkums y =—x° 6yer GyHkumeit Busia y=—f(x).

Boobiue, zpaghur hyrryuu y = —f(x) mozcno noayuume us zpadura gynkyuu
¥ = flx) npu nomowju cummempuy omHOCUMENLHO OCU X.
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5. padux ¢pynxkumn y = af(x), rae a > 0. INycre umeem rpadux QyHxumn

y =x%, a HyHO MOCTPOHTh rpadukn GyHKIMH y=2Y" 1" ¥ =ix2. Cocrasum Ta6-

2
JIMLY 3Ha4eHuit 3TiX QyHKUMi Uit HEKOTOPBIX 3HAYEHHH apryMeHTa:
X -2 -1 0 I 2
y=x 1 0 I
y=24 8 2 0 2 8
o ; 1 1
y= 5 % 2 5 0 > 2

Jlnst 06010 3HaueHuns x 3HaYeHne (GyHKUHH y = 2 B 1Ba pasa Gonslue co-

|
OTBETCTBYIOLIErO 3HaueHHs (PYHKLMH Y = X°, a 3HaueHne GyHKIMH y = 5% B aBa
pas3a MeHbIlieé COOTBETCTBYIOLIEro 3HaueHus (QYHKuMU y=x". (U3 1abnmnup 510

JIEIKO YBHIETH /1151 BHIOpaHHEBIX 3HAYEHHiL X.)

Pue. 37
MNoaromy rpadmi QyHKIHH y = 2x” MOXHO MOMYSHTD U3 rpaduka QYHKLHHA ¥ =X,

pacTsiHyB MOCIEHHIt OT OCH X B J1Ba pa3a, a rpaduk QyHKUun y = %IZ MOMHO TOiTy-
qiTH W3 rpauKa GYHKLHMH y = X°, OKaB NoCTe/IHHi K OCH X B 1Ba pasa (cm. puc. 37).
Eciv Qysxumpo y = X° 3amicaTh B BHAE y=f(x), 10 dyHKm y=2x" n

y= %xz Gyayr QyHKimsMu Braa y = afix), tae a > 0, apmento: y=2fix)n y = %f(.!f) :



Il \3 G "",:J.' NI _l“f K
Boobuie, zpagux ¢ynryuu y = afix), 20e a >0, MoxcHo noayuums us 2pagu-
Ka ynryuu y = fix), pacmanye nociednuti om ocu x 6 a paz npu a > 1, u cocae ezo

doocuxe L paznpul<a< 1.
: a

' [infA Tex, KTO XO4eT 3HaTh Gonblue
| i | i

6. l'padnk dpynkunn y = [f(x)l. [To onpenencHuio MOAYIA YUCTa HMEEM:

f(x), ecnu f(x)=0;

y=|fizl= {~f(x), ecnm £(x)<0.

Taxum o6pazoM, eci f{x) > 0, To 3nauenus Gyrkunn y = [f{x)| 1 y = fix) pasHeL. ecin
fix) <0, To 3HaYeHHs 3TUX (DYHKUMI SBASIOTCS MPOTHBOMONOXHBIMK uncnamu. [Toaromy
rpaduk GyHKIHE ¥y = [f{x)| MOXHO nONY4YHTE Tak: cTpouM rpaduk PyHKimK y = fx) U Ty ero
Y4CTh, KOTOpas HaXOAMTCS HIKE OCH X, CHMMETPHYHO OTODpakaeM OTHOCHTEJIBHO 3TOH OCH.

I Y

Ha pucynke 38 usobpaen rpadux Qyrkumm y = |(x — 2)* - 1]. CpaBHure ero ¢ rpa-
duxom Qymxumm v = (x — 2)* — 1 (puc. 35).

7. I'padnx pynxumn y = f(lxl). Ormerrm aBa cBokicTBa TaHHOH QyHKUHU.

1) ®ynkuns geasercs detHoi. [efictBuensho, H3 Toxaectsa |-x| = || cnenyer, uto
anst noforo 3HaueHus x U3 06nacTy ee onpeenenus BuioatAercs paseHcTBo fil-x]) = fl).
CnenoBarenbHo, rpadmk GyHKuHH CHMMETPUYEH OTHOCHTENBHO OCH Y.

2) Ecnvi x 2 0, 10 v = fixl) = fix). Tlosromy npu x > 0 rpapmr GyHximu y = filxl) cos-
nanaer ¢ rpagHkoM QyuxiHy y = fix).



10. Hpeoopazosanus cpudhuros hronsuin :

Takum obpasom, rpapux dyHxkunn y=f|xl) MO.)(.(HO NOCTPOUTE Tak: CTPOMM YacCTh
rpauka pyHkuus y = fix) pns x > 0; BLINONHHE CHMMETPHIO TOCTPOEHHOH 4aCTH OTHOCH-
TEILHO OCH y, TIOJy4aeM BTOPYHO yacTh rpaduka nns x < 0.

Ha pucynke 39 uzobpaxen rpadmx ¢yukitan y = (|x| - 2)* - 1. Cpasuure ero ¢ rpa-
dHKOM QryHKUHH y = (x — 2)* — 1 (puc. 35).

1 npuwlequ peLIEeHUs ynpaXHeHUi

Vi sesnere | octponts rpadmk Gyrxunmn ¥y =vx+2+1.

Crpoum rpaduk (QyHKHHH sz; . [MapannensHo nepeHoCHM €ro BAONBL
OCH X Ha 2 e/IMHULLI BJIEBO, 4 NOTOM BAONL OCH y Ha | enuunny seepx. [Tonywaem

HcKoMBIH rpaduk (puc. 40). .

5
r —
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Jienne 2 Hocrpouts rpadmk Gynkunm y = 2 ol

< T
. TocnenopatensHO CTPOUM rpadUKH ClieyoLIHX (QyHKIMIA:
Dy=x5 2)}!:—12; 3}y:—x2+2,'r0ecrby=2—x2.
I'paduk dynxipm y = 2 — x” n3obpaken Ha pucynke 41. ..
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Vupwksenne 3 Hocrponrb rpauk GyHKUMH y = ".l'l— 1|
= TocnepoBareNbHO CTPOMM IpaMKH CAEAYFOIMX (YHKLIMI:
Dy=; 2)y=p-1; 3y=IH-1l-
I'padpuix Gpynkunu y = ||x| — 1| u300pakeH Ha pHCYHKe 42. »

L e el W] l[_.i.l':f,'_
A O 8 v I A R Y

280. Ha pucynke 43a uwﬁpameuu rpabuku Qyskumit y=fix), y=fix)+a n
y=fix)—b, a Ha pucynke 436 — rpaduxn Qyukumii y =fix), y=flx-a) u
y=f{x+Db). Haiinurean b.

- P | P T '+_-_T”*I
—L{‘ l%{ ﬂ%”i {_l }1 ‘ ! H A
Tlocmpoiime epachux hynkyuu:

281. a)y=x2+ I, = @) y:sf;~3: B)y:(x—S)z; NDy=(@+ %
282. a) y=+/x+2; 6)p=x-5, B y=(x-1)>

!!'lf} [T [t
e A

Hocmpoume zpagbuk dyuryuu:

283. a)y=(x—1)"+2; 6)y=(x+3)"-1;
B) y=+x-2-1; 1) y=vx+4+4.

284. a)y=4-x'; 6) y=—(x +2)5

B) y =—(x +3)’ + 4; r y=—Jx—4+2.
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285. a)y=(x—2)2—3;

286.

287.

289.

2N,

291.

B) y=—(x-3)%

4
= — 2'
a) y x+ s
a) y=2Jx;

1
=1 _12
a) y e ;

0) y=vx+l+1;

y=—(x+1)7+5.

_ 4
f) y"x—Z'
0) y=%x2.
1
0) )’=EW/;-

Iocrpoiire rpaduk dyrkimn y = (x + 3)° — 1. Mcrions3sys rpadmk, Haiimire:

a) obnacte 3naueHui QyHKUMH;

0) Bce 3HaYEeHUs X, MPH KOTOPEIX (DYHKUMSA NPHHUMAET OTPHLATEIBHBIE 3Ha-

YeHHsI,

B) NPOMEXKYTOK, Ha KOTOPOM QyHKLUHs YOBIBaeT.
Toctpoiire rpadux GpynHkumm y = (x — 2)’ — 4. Vicnionb3ys rpaduk, naiiaure:
a) obnacrs 3HadeHui (PyHKUMK;

0) BCe 3HAYEHMS X, IPH KOTOPBIX (DYHKI{Hs NPHHUMAET NOJIOXKHTEIILHBIE 3Ha-

YEHWAS

B) NPOMEKYTOK, Ha KOTOPOM (DYHKIHs BO3pACTaeT.

TMoctpoiiTe B 0AHO# cHcreme Koopauuat rpauku Gynkuwmin y=+x+1 u

y=-x%+2,5. Ckonbko KopHeii umeet ypasteHue Vx+1=—x>+2,5?

Pewume zpagnivecku ypasnenue:

292, a)(x-2)" =+/x;
293. Vx+3=4-2x.

e

[ 1]

fi——1i

294. Yloctpoitre rpaduk QyHKiHm:

295.
" KOpH3.
296.

a)y=p*-4
0 y=|x-2;

6)y=|x+1°-1}
my=3-|x-3;

B)y=(q-1)%
e y=3-|x-3|

5 2
Haiiaute Bce 3nauenms g, MpH KOTOPHIX ypaBHenwe |1 —x'| = a umeer Tpu

Ckonbko KopHeit umeer ypashenue 1 — |1 — ||| = a B 3aBucHMocTy 0T 3Haye-

Huit napamerpa a?
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T Ynpaxueuus pns :nom'lopeuupi' 1 =§‘—

297. Paznoxute HA MHOXHTENH:
a) 2a— 6 + ab - 3b; 6) x>+ xy — 2x - 2y.

298. TlycTb X, M X, — KOPHH ypaBeHns 2x° — 7x + 2 = 0. He peiuas ypasnenwe,
HalauTe 3HaYeHHWe BbIpaKeHHs (X +X2)° = X322,

299% He peiuas ypasHenne x* + 4x —7 =0, COCTaBbTe NPUBENEHHOE KBaJPAaTHOE
YpaBHEHHE, KOPHH KOTOPOro Ha eIHHHLLY MEHbLUE KOPHEH TaHHOTO YPaBHEHMS!,

300. [IBa rpy3oBHKa OIHOBpeMEHHO BhleXanu 13 (Gabpuku Ha 6a3y, HaXO/IAILYHCH
Ha pacctosHuH 96 kM oT (abpukn. [leperiii rpy3oBuK npubeit va 6asy Ha
10 Mun panbine, yem BTOpOH. Haliiite CKOPOCTH 1EPBOTO IPY30BHKA, €CIIH
ona Ha 8 km/4 Gonpilie CKOPOCTH BTOPOTO.

B Oyuxysn p = av

Pacemorpum npumep. Ilyere Teno csobonHo nanaet. [TyTe S, npolineHHbIN
TEJIOM 3a BPeMsl I, MOXHO HaWTH 110 Gopmyre
g’
S= B
re g — yckoperue cBoGoaHoro ranerns (g = 9.8 m/c?).
Ilepeitns x mpuHATHIM 0003HaUeHHAM aprymeHTa M (QYHKLUMH, TIOIY4YHM
¢ysKumio, KoTopas 3anaetcs GopMynoii Buaa y = ax’, rae a # 0.

o
\ \
y
i

LR
R
"

ol

[N
a

/

i
3 -
A y

§
\




i, dryiriuen y = ax nl

Ha pucynkax 44 u 45 nzo6paxens rpaduin gyukumii y = 1%, y = 2x°, y = %xz.

1
y=-24 y= —Ex"‘ , KOTOpBIE SIBNAIOTCH YacTHRIMK Cilydasme (QyHKIIHN p = ax’

1 1
1,2, =,—2u —.
npu @ paeo 1, 2, 5 -

Ipaduk dyrkipm y = ax’, rae a # 0, kak u rpaduk QyHKIMK ¥ = X', Ha3bIBa-
10T hapabonoi.

®yuxums y = ax’, rae a # 0, nMeer TaKue cBOiCTBA:

1. Obnacmeio onpedenenus YyHKyUU AGHAECH MHONCECMBO 6CeX OeliCmEU-
MeNbHbIX YUCeN.

2. Ilpu a > 0 obracmuto snavenuit hynryuu aeasemcs npoatescynok |0; +eo);
npu a < () — npoaearcymor (—e=; 0).

3. I pacpux hynxyuu — napabona.

4. Ecau x =0, 1o y = 0. I'padhuk npoxouut uepes touky (0; 0). D1y Touky
HA3bIBAIOT GepudtiHoil Tapabolipl.

5. [pu a > 0 Bce Touku napaboskl, KPOME ee BEPLIMHEL, PACTIONIOKEHB! BBILIE
ocu x; npu a < 0 — wwke 370# ocn. I'oBopsit: npu a > 0 éemeu napaboner nanpas-
Jniembt 66epx; npu a <0 — eHu3.

6. Ilpu a >0 ¢yuxyus eospacmaem na npomescymre [0; +o0) u ybvrgaem na
npomescymre (—oo; 0. ITpu a < 0 ¢hyukyus 6ospacmaem na npomesicymre (—e<; 0]
u ybvicaem na npomedicymre [0; +eo).

JlokazatenbcTBO cBOicTBa 6 mpuBeneHo B pyOpuke «Jlis Tex, KTo Xouer
3HaTh GonbLIe».

7. OyHKUHA y = ax’ sensercs yemnou, Tak Kak Ju1st 110000 3HaYEHHA X BEINOIHAETCS
2 2
paBeHCTBO a(—x)” = ax”. I paghuk hynryuu cussmempuyern OmnocumeIbho ocy y.

- AnA TeX, KTO XO4eT 3HaTb Gonblue |
' -3 =
el
Jlokaxem, 9o yHKUMA Y = ax” npH a > () Bo3pactaet Ha npomexyTke [ +ee).
Ilycte x| M x; — 7IBa NPOM3BOJIEHBIX HEOTPHUATENBHBIX 3HAYCHHA apryMeHTa. MpH-
YEM X;> X}, @ ¥, M ¥, — COOTBETCTBYIOIIME MM 3HAuEeHUs (DYHKUHMH, TO €CTb Y, = @i ,
2
¥, =ax; . [Tokaxem, 4ro ¥, > yy. JIng 31010 paccMOTPUM pa3HOCTb:
2 2 2 2
y—y= axy —ax; =a(x, —x ) =a(x, —x)x +x).
Tak kak 0 < x) < x2, TO x2— x> 0 M x5+ x> 0. Yunrwsag, uto a > 0, Hmeem:

a( =6 0% +x)>0; 3,-y1>0; y2 >y
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bonblweMy 3HayeHHIO apryMeHTa cooTeeTcTByeT Oonblee 3HaueHue ¢yHkumn. [lo-
aToMy TipH @ > 0 GyHKUMs ¥ = ax’ Ha npomexyTke [U; +o2) BO3pAaCTaeT.

To, 4to dyHKUMA ¥ = ax” npu a > 0 yGbiBaeT Ha npoMexyTke (—oo; 0], nokasbiBaeTcs
aHanoruyHo.

YctHO i
301. Kakossl cBOHCTBa QYHKUMH:
a) y=24% 6) y =-2x2
! I } -+
= YpoBenb A
| .

302. Mpunapnexutr nu rpaduky dysxuuu y =8x> Touka: A(2;32); B(3;24);

C(-1; -8)?
Tocmpotime epagpux hynrcyuu:
303. a) y = 3% 6) y=%x2; B) y=—1,5.
304. a) y = 2,5%% 6) y=—1x".

4

305. Tocrpoiite rpaduk Gysxumun y = —2,5x°. VKaxute FIPOMEXY TKH, Ha KOTOPEIX
(byHKUMA BO3pacTaeT; yORIBaET.

306. Toctpoiite rpaduxk dyHkuuy y = 1,5x°. YKamuTe NpOMEKYTKH, Ha KOTOPEIX
QynKinus BO3pacTaeT; yObiBaeT.

0 0
‘ 1 | i'T?I | "5

» |

307. I'paduk dynkuun y = ax’ npoxomut Yepes Touxy M(2; —2). IMoctpoiite rpa-
UK 370H QyHKIMM.

308. T'paduk Pysxunn y = ax’ npoxommut uepes Touky N(0,5; 1). Ipoxomut mwn
9TOT rpauk yepes Touky K(-4; 64)?

Pewume spaghuvecku ypasuenue:

309. a) —::-12::1-; 6) ——xz_—.'\/;.

; (O
310, —x" =
2).

RES



/2. sadpamunas :f.:;'.-': Hits
Yposenb B

311. Tloctpoiire rpadmk QyHKIMU:

25t 942
2) y =l 6 y=22
x =1

312. JlokaxwuTe, uto GyHKIS y = ax” nph a < 0 y6LIBaeT Ha npoMexcyTke [0; +eo).

E----‘ynpé)ﬁHEHHH ANA NOBTOPEHUA | |
e I B e T e O AR O

313. Tloctpoiite rpadmk GyHKIHM:

a)y=(x-15)% 6)y=(+1)7-2.
314. JlokaxuTe HEPABEHCTBO:
a) X +4x+5>0; 6) 4x” —4x +1>0.

315*.I1epByto uacThk nyTH aBTOMOGHIIE €XAT CO CKOPOCTBIO @ KM/4. BTopyio yacTs
MYTH OH €XaJl B JIBa pasa JOoNbILE CO CKOpocThio b KM/, Haiigute cpefHion
CKOpPOCTE aBTOMOBHI1.

316*.TpeTs nyTH aBTOMOOWIIL €XAJT CO CKOPOCTBIO @ KM/4, a OCTABIUMIHCH MyTh —

co ckopocThio b kM/u. Haiinure cpeuioro ckopoctsk aBToMobmIIs.

BEFE Ksappatuunas dyHkuus

1. lTonsTe xBagpaTHuHoii gynkumun. Pacemorpum npumep. Tlycrs Telno
JBHXKETCS MPAMOJIMHEHHO BIOJIBE OCH X C YCKOPEHHEM a,. Eciin B Haya/bHbIH MO-

MEHT BpEMEHH OHO HMEJIO CKOPOCTH Uy, U HAXOIHIJIOCH B TOYKE C xoop,cmnamii X
TO KOOpPAHHATY X Tella B MOMEHT BPEMEHH I MOXKHO HAITH 1o lI]OpM}’J e

,_a.!rrz 3 -
xX= 2 +y, [+ Xx,.

B uactHOCTH, eciu a4, = 4, Uy, = 7, x5 = 50, 10

x=28%+ 71+ 50.

Qopmyna x = 27 + 7t + 50 3amaer (yHKLMIO, KOTOPYIO Ha3BIBAIOT KEadpa-
MUYHOT.

Keadpamuunoii ghyrxyueii Ba3p1BaloT PYHKIHIO, KOTOPYIO MOK-
Onpedenenud wmo 3apats Gopmynoii Bupa y =ax® + bx + ¢, Tie X — HE3ABHCH-
Masi nepeMeHHtas, a, b u ¢ — HekoTopble uncia, npuiem a # 0.

Tak, y=32"-2x-1, y=2+3x, y=-27 + 1, y=x%, y=-1,24* — xsajipa-
THYHbIE QYHKLHH.



§2. Keaodpamusias (hyurtian

84

rpaduKoM KBa/IpaTH4HON (QYHKIMK y=2x2—8x+?. Hns otoro mpeobpazyem

KBaZpaTHHIl TpexuneH 2x” — 8x + 7 Tak:

2% —8x+7= 2(12 —4x+%) = 2(J.cE -2-2-x42-2 +%) =

= 2((;:—2)2 —%) = 2(x—2)* 1.

3anucaB KBapaTHEIH TpPeX4JieH 2x* —8x+7 B Buge 2(x—2)° -1, TOBOPSIT,
YTO K3 JaHHOIO KBALPATHOTO TPEXWIEHa BBIAEIMIIH KBApaT ABy4wiena x — 2.

Boobiie, 6s10enums u3 Keadpamuozo mpexunena ax® + bx + ¢ keadpam 06y-
waena 3Hauum 3anucame ezo 6 ude alx —m)* +n, 20e mu n — HEKOmOopbie Yucid.

Wrak, KBagpaTHunylo QyHKimio y=2x" — 8x + 7 MOXHO 3anate (opMysioit
y=2(x— a1, [loaToMy ee rpadmk MOXKHO MONYUHTB, eclU rpaduK QYHKUHH
y=2x" mapajuleNbHO TIepeHeCTH BONb OCH X Ha 2 eIMHMIBI BIPaBo, @ TIOTOM

BOME OcH y Ha | einnnLly BEU3 (puc. 46).

Puc. 46 Puc. 47
Paccmorpum  o6upit  ciyyail. ITycte wmMeercs kBaaparHuHas (yHKLs

)
y=ax” + bx + c. BeleinM W3 KBaapaTHOrO TpexwieHa ax’ + bx + ¢ KBaapar JBy-

YJieHa:

2 2
ﬂx2+bx+c'=a(x2+£x+£)=a x2+2x-i+(i) —(—é—) +£ =
a 2a \2a 2a a

a

_ bY B -dac)_ ( b)z b’ —4ac
_a[()HZa) 4aq® J—a JL+2a 4a



. Aaadp T
[ostomy
y=ax’+bx +c=a(x-m)’ +n,
b’ —4ac

]
mem=——, H=————,

2a 4a

CrnenosaresisHo, rpaduK GyHKIHN ¥ = ax’ + bx + ¢ MOXKHO MOJIYYHTE M3 rpa-
drKa QyHKIMK y = ax’ NpH MOMOLIM JIBYX MapauieTbHBIX NEPEHOCOB BIOb Oceil
koopzmuar (cM. puc. 47). I'paguxom pyrxyuu y = ax’ + bx + ¢ sersemes napabona.

b _ b’ —4dac £ .
, H= , Ha3BIBAIOT GEPUIMHON FTOMN
2a da

napaboinsl. Ee ocero cummempuu ssnsercs npsmas x = m. Ilpu a > 0 eemsu napa-

Touky (m; n), tne m=

b6onvl Hanpasnenwl eeepx; npu a < 0 — enus.

Koop/muaTs! Bepumebl napaGojisl MOXKHO HaHTH 110 GOpMyJIam

b

m=—— n=—£ rie D = b* —4ac
2a’ 4a’ ?
WK 1o Gpopmyliam
m:—i, n=am’ +bm+c
2a
(opawiHaTa n BepiUMHEL apaboNTEl SBIAETCS 3HAYECHHEM KBAJPATHYHOH (QYHKUHH NpH
x=m).

3. IToctpoenne rpaduka KBaApaTHHHON GYHKUHH. PaccMOTpHM KBanpa-

THYHYH QYHKLHIO
y=X+4x+3.

Tak Kak X +4x + 3=’ +dx+4—-4 43 = x+2°-1, 10 rpaduK 3TO#
(yHKIIH MOXHO TIONYUNTH W3 rpadwKa GyHKIMK y = X° IPH NOMOLLK JBYX [1apa-
NEJIbHBIX TIEPEHOCOB: BHOJML OCH X Ha 2 €[MHHLBI BIEBO M BAOJL OCH y Ha
1 eauumiy BHM3 (cm. pHc. 48).

MapaGony, seastowyiocs rpadpukoM GyHKumm y=x>+4x + 3, MOXKHO NOCTPO-
HTh W TaK:

1) Hax0/IUM KOOPAHHATH! BEPIUMHBI TIapabolib:

m= il —-i_ =—2 — abcumcca BepIUIMHDL;

n=(2"+4-(-2)+3=-1 — Op/IMHATAa BEPLUNHBI.

2) Haxo#KM 3HaueHHst PYHKLHH TPH HECKONLKHX LEJbIX 3HA4YeHHAX X, OIIn3-
KHX K abCLIHCCE BEPUIMHDL:

x | 54| 3] -2/]|- 0 1
y 8 3 0 -1 0 3 8

3) ormMevaem nalieHHbE TOYKH HA KOOPAMHATHO!N MIIOCKOCTH M COC/IMHAEM

HX IIaBHOH JiuHKel. TTonyyaem uckomyro mapadony (puc. 49).
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Puc. 48 Puc. 49

4. ITonoxenne rpapuka xpagparHyaHoi Qyuxumn. B tabnuie nokasauo
noJioxenne rpaduka GyHkumn y = ax’ + bx + ¢ B 3aBHCHMOCTH OT 3HAKOB Ko3(hu-
LMEHTa @ M IMcKpUMAHanTa D KBapaTHOro Tpexwiena ax + bx + c.

D>0 D=0 D<0

iy ¥ 1} \Ji)’

x=x, 0 B 0 ;
¥y .Vi}

X=X e

of x 0 X

a<(




fFaadpamne st (foyarc s 87

ITpu D > 0 napabona nepecekaeT ock X B iByX To4kax; npu D = () — kacaer-
cs1 9To# ocu; ipu D < ) — He nMeeT ¢ ochbio x 0B1LHX TOYeK.

- Mpumepb! pelueHna ynpax+HeHmnn

pasnenne | Moctponts rpadmk dynkumu y =—2x° + 8x — 9. Mcnone3ys rpa-
(UK, HaiTH:
a) obnacTh 3HaueHWI QYHKLHH;
0) NPOMEIKYTOK, Ha KOTOPOM (PYHKI[MSI BO3pAcTaeT; yOLIBaeT.
* Halinem KOOpAMHATE BepIIHHBI Tapaborbl:

.
T~ 2-0)

=2; n=-2-2+8-2-9=-1.

CocraBum Tabnuuy 3HaueHuit QyHKIIMK

———

ik

JUIsl HECKOJIBKHX 3Ha4YeHHH X:

x 0 1 2 3 4
y| 9| 3]-1|-3]|-2 r
T

O1MmeTHB TOYKH, KOOPIOHHATH KOTOPBIX
ripeficTapiieHsl B TabJiHile, Ha KOOPAHMHATHOM T
INMIOCKOCTH H CO€NHHHE HX [JIABHOM nmmeii, ;i
+

noJlyuaem HCKOMBIi rpaduk (puc. 50).

M3 rpadmxa ciepyeT: a) obnactsto 3Haue-

HHIT QYHKLUHH SBIISETCH NPOMEXYTOK (—oo; —1];

0) dynkuMs  BO3pacTaer Ha  MPOMEKYTKe J

(—eo; 2] u yOBIBaET HA MPOMEXKYTKE [2; +0). @ ] Puc. 50

Yupusnense 2.IToctponts rpaduk GyHKumY y = (x — 1)(x - 3).
e['padpukomM paHHOW (yHKUMH sIBNsiETCH >
napabona. Hymamu ¢ymxkims y=(x— D(x—3)
apnsitores xp =1 u xp, =3. Hynu napaboner cum-
METPHYHB! OTHOCHTEJILHO €€ OCH, T031oMy abc- /
! A

3

_ 143 _

LMcca €€ BEpIIMHBl  PaBHA m——2——2 I
i

1

(cepenMHe OTpe3Ka ¢ KOHLAMH B HYNsX (yHK-

1
s \-/ E

Puc. 51

LIMH).
HaxoanM opsiHHaTy BepLUIHHEL:
n=02-12-3)=-1.
Ocp v napabona nepecekaet B Touke (0; 3).
I'padux ¢pynxumn nsobpaxeH Ha pucynke 51. @
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T ——— 1
npmanenne & Jokasark, 4to (QyHKOMs y:Ex2 —3x+5 NUpPMHHMAET TOJIBKO

MOJIMKUTENIBHBIE 3HAYEHHS, H HAHTH HAUMEHBlIIee 3HavYeHHe q)YHKU,PlH.

- 1.2
“ HaxopuM KOOpIHHATLI BEPLIMHE! Napabonsbl Y =§x —3x+5:

me—LB=_3 3 — abcumcca BEPUINHEL, n=i.3-3.345=1 — opan-
2a 51 2 2
2

HaTa BEpPLIKHEL

Tak Kak BETBH ﬁap&ﬁOJ'[bl HalpasJIEHbl BBEPX, TO 3HAYCHHE KB&,IIpaTH‘lHOﬁ

¢yHKUMK NpH X =m =3 sBIseTCA HAHMEHBIIMM. JTO HaHMeHbILEEC 3HAUEHHE

1
=7 MONOKHTEILHO, NOITOMY KBaIpaTHHas (QyHKLHS TPHHUMAET TOJIBKO TO-

NOMKHTENBHEIE 3HaYeHus. ©

317. Ha pucynke 52 uzobpaxena napabona, sB-
nsomascs rpaQHKoM HEKOTOPOW KBaapa-
THUHOH QyHKIMHK Y = ax’ + bx + c. Ykaxwute:
a) 3HaK KO3QpHLUHEHTA a;

0) KOOpAMHATH BEPIUMHEI napabons;

B) OCh napaboikl; _
I) HyJI1 KBanpaTH4HOH (QyHKIDH: — e
) FIPOMEXY TKH 3HAKOIOCTOSHCTBA DyHKLHK;
€) IPOMEKYTOK, Ha KOTOPOM KBaJpaTH4Hasl
(ynk1Ms Bo3pacTaeT; yORIBaET;

) HAUMEHbILEE 3HAYEHHE KBaApaTHUHOM !
QyHKIHH K 3HAYEHHE X, [TPH KOTOPOM (YHK- Pue. 52
Uy TIPHHMMAET HaHMEHBLUEE 3HAYEHHE;

3) 3HaK Ko3dpduumeHTa c.

P
L

318. Beepx HWIM BHW3 HanpasJieHbl BeTBM napabolisl, sBMIsOLIEHcH rpadyukoM
(yHKIHH:
a)y=2"-5x+4; 6) y=—5x" +2x + 3; B) y=—x" +x?



YposeHs A

319. Haitnute KOOpaMHATH BepIMHEI 12paGoEl y = 2x” — 6x + 3. [epecekaet JH
aTa napabona ock x?
1. Haitanre Hynm dyukimm y = x° — 2x — 8. [Tepecekaet mi rpadmk 310ii GyHK-

MK och x?
TMocmpotme epaghux Gynxyuu:
321. a) y=x"+2x-3; 6) y=—x"+4x; B) y=2x"—4x+3.
a)y=x"-2x+2; 6)y=—x"—4x-3; B) y=-2x" + 8x.
YposeHb B
Tocmpoiime zpagux ynkyuu:
» ; wlz 2.1,
323. a)y =37+ 6x—5; 6) y=gx —Zx+33
B)_}I:—?_xz—4x+6; r)y=(x+ )(x-3).
a)y =4x’ - 4x - 3; 6) y =37 — bx;
B) y=—-]i—x2—x+4; 1) y=(x+4)(x+2),

325. Tloctpoiite rpadwk pynkum y = x” + 6x + 5. Vcnons3ya rpadux, naiiaute:
a) o0nacTe 3HaYeHHH (GYHKLIHH;

0) BCe 3HA4YEHMs X, NMPH KOTOPHIX (YHKIMSA MPHHAMAET OTPHLIATENILHbIE 3Ha-

YEHHA,

B) IIPOMEXYTOK, Ha KOTOpOM QYHKLMA YOBbIBaET.

TocTpoiite rpaduk (ynkumn y = 4x — x°. Vicronesys rpaduk, Haiiaute:

a) obJiacth 3HAUYCHMI QYHKIHH;

©) BCe 3HAUEHHs X, NIPH KOTOPHIX (PYHKIHS APHHUMAET TOI0XKHTENIBHBIE 3Ha-
YeHHS;

B) [POMEXKYTOK, Ha KOTOPOM (PYHKLIMS BO3pacTaeT.

Haiioume xoopouname! mouex nepecevenus npamoi u hapabonvl:

327. a)3x-y=4,y=24"-6; 6) 2x+y=-T;y=-3x-9x + 3.
Ix+y=-2;p=4x" +5x+ 1.

Pewwme zpaguvecru ypasnenue:

329. a) x? -2x+2=1: 6) -2 £3x46=+x.
X
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330.

331.

332.

e 3,
L -3x= i

Joxaxute, 410 (yHKUHs y.—-xz + 5x + 7 NpUHHMAET TOJILKO TOJIOMKHTENb-
uble 3HaucHns. Halijiute HaumeHbliee 3HayeHue 310l PyHKIMH.

2
ITpn xakom 3Hauenun x TpexuneH --3x~ + 6x +2 npunumaer sanbolbiee
snauenne? Haiiaure 210 panboneliee 3HaueHHe.

a 2
. Haliaure Hanmensiiee 3navenne GyHxumm y = 2x” — 6x — 2.

Joxanaite, UTO TpEXHIICH D A THT NPUHMMACT TOJILKO OTPHLIATENIBHEIC
snauenus. Haiinute HanGoneliee 3auesne 3TOro TpexuiieHa.

JlokaxuTe HepaBeHCTBO:
a)3a’ - 6a+4>0; 6) -2¢’ + 8¢ -9 <0.

N—— e
|

336.

Ilpn xaKux 3HaueHUsX ¢ ¥ b BEpLINHOI IaHHONH NapaboJibl sABIAETCA JladHas
TouKa A?

1
a)y=x"+bx+c, A(4;2); 6) y=ax’+bx-1; A(l; §) :
TIocrpoiite rpadmk GyHKIMN:

X —4x’+x. x'=5x" +4

a) v=——""; 1) s T s
B ) ¥y==—03 7

B) ¥ = -5 ) y=x"—4x+3;

n) y=[2x" - 8x +6; ) y=|-2¢" + 8 - 6].
HaiiuTe Bee 3HaueHHs @, npyu KOTOPLIX Mapabona y = 1,54 + 6x + 2a pacmno-
JI03KEHA HaJl OCBIO X.

ITon yrnom x ropusoHTy OpoLiieH xaMeHb, KOTOpBI, ABHrascek no napabone,
ynai depes 4 ¢ Ha paccTosHHH 24 M OT HauwaIBEHOTO Mosoxenus. Ha xakoii
BrICOTe OB KameHs Yepes | ¢ nocne 6pocka, ecnu Hanbonpllas BLHICOTA, HA
KOTOPYI0 OH MOAHSIICS. paBHa 6 M?

Yro0wl 0CTaBnsTh Ha HOUL KOPOB Ha nactOrile, NACTYXH PeLUIN OTPaIuTh
Hd HEM Y4actok mpsmMoyronsHo# ¢opmel cetkoit panpnoll 200 M. Kaxosnl
JIOIDKHBE OBITH CTOPOHHEL yYacTKa, yToOb ee roiaasr Osi1a naubonnimeii?
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341. a) Haiijure naumensiiee suauenne Gpyuxumu y = v4x—2 +2x° —2x .

6) Petmre ypasnene v4x—2 +2x* —2x =—0,5 - V2x" —x .

342. a) Haiijre sanbonsliiice 3HaUeHKe BRIPAXKEHU ——————.
) P 45" —8x+5

6) Peunte ypasHenue =4++x—1

4x° —8x+5
MR RN e pn m
Yo v npstoponwn |||

343. Ynpocrtaure BoipaxeHue:
(2a’b)’ -4ab®

213y2 _(_313)2)3

2aby’® 0 18x°y"
344. Peuinte HEpaBEHCTBO:
a)4x—9>2x +7; 6) X +x-1>2 +5x+15;
B) Lgégx_a,; r) 2x - 4)(x + 5) <0.
345. PemnTte ypasHeHHe:
a) 3’ +2x-1=x—-6x-9; 6)x'-4’-5=0;
B)* X — 3| -4=0; r)* xlx] - 4x + 3=0.

346. [lga ctpoute:si, paboTtas BMECTE, BO3BENM CTEHBI Aoma 3a 20 aueil. 3a ckoJb-
KO AHeH po3sen Obl CTeHbl Ka}(Iplil U3 HUX, paboTas OTAENLHO, eCNU H3BECT-
HO, YT0 Nepeniii MOXET 3T caenath Ha 9 jiHell OpiCTpee, yeM BTOPOi?

347%.B HexOoTOPOM rOpOJIe KA Iblil JECATHIH MATEMATHK — MY3bIKAHT, & KaXIbli
OJMHHANNATHI My3bIKaHT — Martematik. Koro B roposie Gonbilie — My3bi-
KaHTOB MJIi MaTeMaTHKOB?

1 1 .
348%.Kakue 3HaueHNs MOYKET MPUHHMATE BBIPAKEHHE X + 2 ecim 4x” + =127
X x

349%, JlokaKute, YTO ypaBHEHHE ax’ + (a + b)x + (b —a) =0 nmeet xots OB ORMH
KOpeHb J11s mo0bIX 3HaYeHHni a u b.
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10.
11.

§2. Keadpamuunas dynryun

Fajianus jasi camenposepku Ne 2

Yposene |
Yemy paBHo 3pavucuue Gynkimm fix) = 2x° — 5 npu x = 4:

a) 11 0)3; B) 27, r)-277
Hynem ynkign y = 5x + 8 signsiercs:
a) 1,6; 0)-1.6; B) —16; r) -0,625.

Kakoii u3 rpaduxos spisiercs rpad koM QyHKun ¥y = Jx-12

VkaxuTe yTBepX/ICHHS, BepHbte 115 QyHKIHH y = 3

a) rpadurom GyHKMHA siBNgeTCs Napabona, BETBH KOTOPOIT HAIPaBIICHEl BHI3;
0) Qynxuua Bo3pacTaer Ha mpomexyTke [0; +eo);

B) (yukums yOriBaer Ha npomexyTke [0; +o0);

r) rpadyK QyHKUMH CHMMETPHYEH OTHOCHTENILHO OCH .

VYkaxuTe KOOpJANMHATH BEPLIHHEI napabonkl y = ¥ —4x+6:

a) (-4: 6); 0) (4; 6); B) (2;2); r) (-2; 18).
Ha kaxoM pricyske n300paxeH rpadux ¢pyskuun y = x° — 2x?
B) J
1 X
Yposens 2

Haiiaure obnacts onpenenenus ¢pynkuun ¥ = V5—2x.

Haiinute nynu dynxuun y = x° + 6x — 16.

Ioctpolite rpadux ¢yuximu y = (x — 2P 1. Hcnonesyst rpagux, Haiijure
obnacte 3HaueHHi QyHKUIH.

Tpoxopwt i rpaduk dyHkumn y = —2x° yepes Touxy (1,5; 4,5)?

IMocTtpoiite rpadguk GyHnxuun y = P2y Hcnonn3ysa rpauk, Haiante npo-
MEXYTOK, Ha KOTOpoM QYHKUHs Bo3pacTaer; yObiBaer.
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] )

I2.

13.
14.

15.

16.

17.

18.

19.

20.
21.

}'Iﬂ (68PE D 3
Haiimmte o61acte onpeneiieHus GyHkunn y = /12 —2x ++/4x+6.

Hpnaaanexur an yncno 3 obnactu 3naueHnii Qynxupn y = X+ 15x + 487
IMocrpoiite rpaduk ynxmm y = —2x" + 4x + 6. Ucnonezys rpaduk, naimn-
Te: a) obnacTe sHavenud dyHkuuK; 6) Bce 3HAYECHUS X, NPH KOTOPLIX (yHK-
M5 [PHHUMA3ET OTpULATEeNbHbIE 3HAYEHHS; B) MPOMEXKYTOK, HA KOTOPOM
¢yHkuHs yObiBaeT.

Ipu xaxom 3Havenny x QyHxims y = 3x° + 12x — 20 npUHUMAeT HaWMeHb-
wee 3Hauenre? Haliyre 310 HauMeHbllee 3HaUEHHE.

Hokaxkure vepasencTo 3x” — 3x + 1 > 0.

Yposeun 4

Jx

Haiinure 06nacts onpenenerus pyuxumu ¥ = V9—x + ————.
3x -19x+6

Hokaxure, 4T0 QYyHKUHS y = 3 yObiBaeT Ha upoMexyTre (0; +0).
X

Ioctpoitte rpaduk dynkuau y = |2x — 4| — 4. Ucnonesys rpaduk, Haiimre:
a) o6sacTe 3unaveHnil GyHKUMK: 6) BCC 3HAYEHNMS X, NMPH KOTOPBIX (yHKLHS
NPUHAMAET OTPULIATENBHBIE 3HAYEHUA.

4
2x* —8x+9
TTpu nomouy rpaduxos (pyHKUHMIH yCTAaHOBKTE, HMeeT W KOPHH YpaBlEHHE

—%12 +2x-—1 =+x+1L

Haiinute nanbonpluee 3Hayenue QyHKUMH Y =

HepaBeHCcTBa BTOROW CTENSHU C OHOW lepemMerHOoN

. Hepageuctra Buja

ax’ + bx + ¢ >0,
a +bx+c<0,
ax’* + bx+c¢>0,
ax’* + bx + ¢ <0,

rJie X — nepeMenHas, 4, b, ¢ — HEKOTOPbIE uucna, npudeM a-# 0, HazLIBarOT Hepa-

6eHCMBaMY 6MOPOIL CIeneny ¢ 0OHON nepemenHoll (WIN KeaopamHbiMu HepaseH-

cmeamu).

Hanpumep, 2x”— 3x+ 1 > 0. X +ax+5<0— KBAJIpaTHbIE HEPABCHCTBA.
PelleHue KBaJIPaTHBIX HEPABEHCTB MOXHO CBECTH K HAXOMIEHHIO MpOME-

HYTKOB, Ha KOTOPBIX KBaapaTHuHas QyHKUMS y = ax’® + bx + ¢ IPHHUMAET TONO-
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HUTENIBHBIE, HENONOMKUTENLHBIE, OTPHLATEIEHBIC WM HEOTPHUATENbHbIE 3HA4Ye-
Hus. PaccMOTpHM npHMeEpSL.

Ipuvep |. PemnTs nepaseiictso 2x° +x - 1> 0.
e PaccMOTPUM KBAAPATHYHYIO QYHKUMIO y = 2X° + X — 1.

Ee rpa¢ukom siensiercs napabona, BeTBM KOTOpOH Harnpasie-

HEl BBEpX. BhIsicHNM, nepecekaer nu mapabona oces x. Jns

3TOr0 peiiiM ypaBHEeHHe 2> +x—1=0. Ero kopHsmu siBJisi- I\ 0

1
wicad x1=-1, = 7 Hrak, napabona nepecexkaeT ocb X B Puc. 53

1
ABYX Toukax ¢ abcuuccami —1 W 7
Cxematuuecku wu3o0paxkaem napabony Ha KOOPAWHATHOH TUIOCKOCTH
(puc. 53). U3 nocrpoenHoro rpadguka BUAMM, UTO (GYHKLHA TPUHUMAET MOJIONKH-

TEJLHEIE 3HAYEHHS, ECIIN X IPUHAIENHUT HPOMEXYTKY (—oo; —1) HIIM NPOMEKYTKY

(-é—,-l-w) (Ha 2mux mpomexyTkax mnapabona pacrAojoXeHa BHILE OCH X).

Cl1e10BaTENbHO, MHOXKECTBOM PELIEHIH 33)JaHHOTO HepaseHcTsa 2X° + x — 1 > 0

1,

ABnAeTCA (—oo; —1 )U( >

e

i
5 —oo; —l -_—
Ortser. ( )U(2

tec) o

Ucnone3ys cxemaruyeckoe usoOpaxenne napabonel y= 2% +x-1 (em.
pHc. 53), MOXKHO 3anucarTs 1 MHOXECTBA peLIeHnii cneayonux HepaBeHCTB.

Kommenmapuii. Bo MEOXecTBO pellie-

i Mnoacecmen HHH BKJIOUEHBLI BCE 3HAYEHUS X, fApH
epaseHcmeo
P peutenuil KOTOPBIX (hVHKLA ) = 20 +x-1 npu-
HUMAET:
2 . L.
20 +x-1>0 | (=o-1 ]Ul:i.‘l""’) HEOTPULATENbHBIE 3HAYEHHS
2 1
2x"+x-1<0 2 OTPHLIATENLHLIC 3HAYEHMS

B
2% +x-1<0 [—k

B =
PR

HENONMOMHUTENEHLIE 3HAYEHNA
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Iipumep 2. PelwnTe HEPABEHCTBO 3x*+14x-820.
e [paduxom Qysxmum y =-3x" + 14x — 8 smsiercs "

napaGona, BeTBH KOTOpOil Hanpasnessl BEH3. Pemms ypas-

Henme —3x° + 14x — 8 = 0, nonyuum: x; = %: x; = 4, Toaro-

2
My napabona nepecexaer oCb X B TOUKax ¢ abcupccamu 3

mi2 4y X
u 4. Cxemanmeckd u3oOpaxaeM JiaHdylo napabony /‘ \

(puc. 54). OyHkuMS NPUHMMAET HeOTpULATENIbHBIE 3HAYE- Puc. 54

HHSI, ECITH X TIPHHAANEKHT MPOMEKYTKY [% 4] . 70T npo-
MEXYTOK H SBIISICTCA MHOMKECTBOM PEILCHHI HEpaBeHCTBA.

Otser. [2; 4] . ®

3

Ipuniep 3. Peiuuts HepaBeHCTBO:

a)x’—2x+3>0; 6)x’ - 2x +3 <0.

e ['paduxom Qyskipm y =x" — 2x + 3 siBnsercs napaGona, Vi
BETBH KOTOPOii HanpaB/eHs! BBepX. Ypasnenne x” — 2x + 3 = 0 He
HMeeT KopHeid, Tax kak D=(-2)’— 4-1-3=-8<0. Crenona-
TenbHO, mapabona He nepecekaer ock x. Cxemariyeckn n306pa-

waeM a1y napabony (puc. 55). QyHKUMA [IpH BCeX 3HAYEHHAX X
[PHHHMAET TMONOKHTENBHBIE SHAUEHHSI. —a=

TOITOMY MHOXKECTBOM peliiehmii HepaseHeTsa x* — 2x +3 > () Puc. 55
ABIISACTCA MHOXECTBO BCEX JEHCTBUTENBHBLIX HHCEN, TO €CTh
(—o0; +00), @ HepaBeHCTBO X° — 2x + 3 < 0 pelllenuii He HMeeT.

OtBer. a) (—o0; +0); 6) peLuenuii Her. @

Hmoe. Hmober pewime nepasercmeo suda
2
a’ +bx+¢>0, al +bx+c<0, a’ +bx+c¢>0 nwm ax’ + bx + ¢ <0,

rje a # 0, MOXHO pacCMOTPETh KBAIPATHYHYIO (DYHKUMIO y = ax’ +bx + ¢ n:

1) nakitn vynu GyHKLH;

2) ecnu kBaspartHyHas GpyHKuMs UMEET JIBa HYJIS, TO OTMETHTh MX TOYKaMU Ha
OCH X M Y€pe3 ITH TOYKH CXEMATHYeCKN NMPOBeCTH napaGorny y = ax’ + bx + ¢, BETBY
KOTOpPOIi Hanpasliesbl BBepX NpH a > 0 1 BHM3 npu a < 0;

eciny KBazpatuuHas QyHKLHMA MMeeT OJIH Hylib, TO OTMETHTL €10 TOYKOMH Ha
OCH X M CXEMaTH4YeCKU NpoBecTH napabony, KOTopas KacaeTcsi OCH X B 370l TOUKE;
BeTBH napabobt Harpaesesbl BBepX Npu g > 0 1 BaM3 npu a < 0;



eCiii KBajpaTH4Has (QyHKUHA He MMEeT HYJEH, TO CXeMaTHYeCKH MpOBECTH
napaboly, pacnoNoXeHHYI0 B BepXHEH IONYIIOCKOCTH BETBAMY BBEPX mpH ¢ > 0,
B HIDKHE MONYTNOCKOCTH BETBAMHI BHU3 1IpH < (;

3) HaiiTi Ha OCH X NPOMEXKYTKH. Ha KOTOPBIX 3HAYEHHs GVHKIMH V=ay’ + bx + ¢
YIOBJIETBOPAIOT COOTBETCTBYIOIEMY HEPABEHCTBY.,

Mpumepb! pelieHus ynpaxHeHnn

L PewnTsb HepaBenctBo 3x (2 —x) >x° + 6x — 8.
[lepenecem cnaraeMble W3 NpaBoii YacTH HEPABEHCTBA B JIEBYID, H3MEHHB
HX 3HAKH HA MPOTHBOMOJIOXKHEIE, H YIIPOCTUM MONYYEHHOE B JIEBOIH YaCTH BHIpaKe-
Hue: 6x -3 —x —6x+8 > 0; 4’ +8>0, Paspenum obe yacTu NOCneIHero He-
paBeHCTBa Ha —4, MOJIYYUM HEPABEHCTBO
2 <2<,
I'paduxoM KBampaTHYHONH (YHKLMH y =X — 2 sBIs-

erca napabona. BeTBu KOTOpOH HarpaslieHbl BBepX. Ypas-

2
nenne x° — 2 =0 umeer KopHU x| = —2 u Xy = V2. Cre-

JOBATENBHO, napaﬁona nepecexaer OCbk X B TOYKaAX C abc-

LUCcCcaMu —\E H \E Nzolpaskaem cxemaruueckn 5Ty
napaboiy (puc. 56). MHOXECTBOM pelieHHii HEpaBeHCTBa

x> =2 < 0, a 3HAYNT. U 3AZAHHOTO B YCIIOBHH HEPABEHCTBA.

ABJIAETCA IIPOMEKYTOK (—\E : 2 ).
Omser. (—/2; V2).

Haiiti oGnacts onpenenenus Gpynximu y = vVdx — 2x°.

Obnacte onpenenenns Gynxuun oOpasyroT T€ 3HAYECHUS X, MPH KOTOPBIX
TO/IKOPEHHOE BRIp@XKenHe 4x — 2x° NPUHIMAET HeOTPHUATEILHEIC 3HAYEHHS.
Pewum nepasenctso 4x — 2x° > 0. [paduxom ¢yHk-
un y =4x —2x° sensercs napaGona, BETBH KOTOPOH Ha-
npasiieHbl BRU3. YpapHeHne 4x —2x° =0 MMeeT KODHH:
x1=0u x, = 2. Cneposarensuo, napabona nepecexaer ock x
B Toukax ¢ abcuuccamm 0 u 2. M300pakaeM cxeMaTHYecKH
oty napabony (puc. 57). HepasenctBo 4x — 2x° > 0 Bbinod-
HACTCA, €CIIW X MpuBaatexuT npoMexytky [0; 2). 3to n
ecrb HexoMas 00nacTs onpeaeneHus.
Orser. [0; 2].
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. . x+1
Vupamuenne 3. Haiitn o6nacts onpeenennst GyHKUnH y = /x’ +3x -4 + ———.
Ja—x
e OGnacte onpenenenns Gynkiuuu obpasylor T€ 3HaYEHHsL X, KOTOPHIC ABJIs-
KOTCS PELLEHMAME CHCTEMbI HEPABEHCTB

x*43x-4=0;
4-x>0.

Koprsivu ypasaenys x” + 3x — 4 = 0 sBistorcs uncna —4 n 1. Tak kax BeTBu
napaGoiibl ¥ = X° + 3x — 4 HaNpaBlicHE BBEPX, TO MHOXECTBOM PellieHHii IepBOro
HEpaBEHCTBA CHCTEMHEI ABNAETCH MHOXKeCTBO (—o0; —4)U[1; 4+o0).

Peuinm Bropoe HepaBeHCTBO cucremsi: 4—x>0; —x >—4; x<4. (~w; 4) —
MHOXECTBO peLIenyii BTOpOro HepaBeHCTBa.

OTMeTHM Ha KOOPAWHATHOH NMPAMOI MHOMECTBA pelieHni 000HX HepaBeHCTR.

LI W @fﬁ_/%
R R T TR i
4 I -

OOmme  penieHHs  HEPaBEHCTB  CHCTEMbI  00pa3ylT  MHOMECTBO
(~o0; —4]U[1; 4).

Orset. (-o0; 4]U[1; 4). e

Vuopamuenne 4. Peliite HepapeucTBo Jr-1 (.1‘2 +2x —8) =0.

® Bripaxenue Jx—1 umeer cmpicn npu x > 1. [ToaToMy peliends 1aHHOTO
HEPABCHCTBA JIOJKHBI TPHHAJLTE!KATH POMEKYTKY [1; +00).

Tax xax Muoxurens Jx—1 NpHHUMAaeT TONLKO HEOTPHUATeNbHble 3Haye-
HUS, @ MMeHHO: x—1=0 mpu x=1. Jx—1>0 npu x> 1. T0 paccMoTpum aBa
cnyyas:

1)x=1. Torna nonyuum Beproe Hepaseuctso 0>0. Cnenosarenso,
x = 1 — peleHne HepaBeHcTsa.

2) x> 1. Torpa MHOMHTENL X —1 — NONOXKUTENLHBIH, B JAHHOE HepaBeH-
cTBO OyjeT BHITMOIHATLCS, €CM BTOPOH MHOXHTENL HeoTpHuarenbHblid. Hmeem

x>1;
CHCIEMY HEpaBCHCTB: PewuB a1y cucremy, Hailigem peLicHMs:
&
x +2x-8=0.

x=2.
Orser. {1}U]2; 4c0). @

4 Kpaeuyk B. AnreGpa. 9 kn. YuebHuk
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x' —4x-5
k-2

¢ JlpoGb B JIeBOIi YacTH HepaBeHCTBA MMEET CMBICH pH x # 2. Tak kak npu

X #2 3namenarens ApoOu MONOXKHTENEH, TO JIAHHOE HEPAaBEHCTBO OyzeT BHIMON-

HATBCS, eCii X° — 4x — 5 < 0. MHOXKECTBOM pellieHHii KBaIpaTHYHOrO HEpaBeHCTBa

ABNAETCA NPOMENKYTOK [~1: 5], MCKIIOUHB B3 HErO HHCIO 2, MONyYHM MHOXKECTBO

Yupaxueune 5.Pelints HEPaBeHCTBO <0.

peilienuii JasHoro Hepasencrsa: [—1; 2)U(2; 5].
Ortser. [-1; 2)U(2; 5].
I' BECAEErTRENEN SR

[ 28 b NEENEE

350. Ha pucyuke 58 nsoGpaxen rpaduk dynkwin y=x° —x — 2. Hazosure Muo-
JECTBA peLleHUii HepaBeHCTR:
) -x-2>0; 6)x’ -x-220;
B) XX —x—2<0; )x’—-x-2<0.
351. Ha pucyske 59 n3oGpaxen rpadux pynkuun y = x° + 2x + 1. Hazosnre muo-
MWECTBA peLleHHH HEPABEHCTB:
A’ +2x+1>0; 6)x +2x+1>0;
B) X +2x+ 1 <0; X +2x+1<0.
i ¥

Puc. 58 Puc. 539 Puc. 60

352. Ha pucynke 60 usobpaxen rpadguk Gynkuun y =x" — 4x + 5. HazoBure MHO-
JeCTBA PellleH il HepaBEHCTR:
a)x’ ~4dx+5>0; 6)x* 4x+5>0;

B) X —dx +5<0; Nx —4x+5<0.

o2 S FE
™ ____ﬂ?_ﬁ____r[____ti »% a4

Peunime Hepasercmeo:
353. a) X’ +3x—4<0: 6) X +3x—4>0; B) 2x* - 3x < 0;
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N-x-2x+3>0; m -2 +5x-3<0; €2’ -8>0.

334. a) X’ + 6x+8>0; 6) x> +5x-14<0; B) X"+ 6x + 7 <0.
355. a)xz+x—6<0; 6)3x2—I0x+3>0; B}—-2x2+4x>0;
) +4x-3<0; Nx —3x+2>0; e)-3x"+3>0.
Haiidume muoocecmeo pewenuil hepaeencmesa:
356. a)x>>0; 6)x>>0; B) X* < 0; r)x*<0.
357. a) 2x* > 18; 6) -3x">0; B) X° < 2x; r) —2x° < 3x.
358. a)x’>4; 6) X< 1; B) —2x* >-2; r) x* < 5x.
T T T T T T ] T | T
O NG ; Ll .
e s L

Pewurme HeEpageHCcmeo:

359. a) x> —0,4x - 0,96 < 0; 6)x +x-1>0;
B) -50x” + 250x — 300 >0; D)3 -2x+3<0;
1) =+ 3x— 10<0; e —%x2+2x—320.

360. 2)*-02x-12>0; ﬁ)xz—%x+ <0;  B)—8x+40x—56 <0.

th|—

361. a) 2x— D(@2x+ 1)>2(x +0,5)%
0)(x—-3)(2x+3) <x(x+1);
B) (> = 2x) - (X* - 2x - 6)* > 0;
N 2x-DGx+2)-Bx-D(x+4)<2x-2.

x*=3x x+1_x-14 2¢-3 1-3x" _x 7
A TF BT @ " " 6 “u W
363. ) x(2x+3) < (2x +3)(2x— 1); 6) Bx— 1) — (x— 1) > 4(x + 4);
x*-1_x+3__2. x"=3x+2 3-x _8x+9 1
O 7T ¢ - 3 "6 ‘9 3% a

364. a) Peunre HepaBencTBo 8x° — 8x +3 > 0.
0) okaxxute HepaBeHCTBO 8> —8x+3>0.
365. Tpu KaKux 3HaueHmsix x KBaupaTHBIi Tpexunen —x° +x — 0,21 npuauMaer
OTpULATENIBHBIE 3HAYEHHS?
366, Tlpu KakuMX 3HAuYEHHAX X KBajpaTHBI Tpexunen X + 2x + 0,75 npuHMMaer
HEOTPHLIATENIBHBIE 3HAYEHHS?
Hauidume obracme onpedenenus yHKyuu:

367. a)y=12-4x—x"; 6)y=+V3x'+4x+1; B)y=+x’-5x+7.
8. a)y=Vx'-2x+3; 6)y=v24-10x-x".
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369.

370.

371.

37s.

376.

I' ; i i _[ ; ..|
14

bl .*.

Pewnte nepaBeHCTB0:

a) (0 + 1’7 - 10x +9) > 0;

B) \/.:’ ('~ 9x-90)<0:

LT (L[] w
PHHHH

|

-

e ¥

| :

= = Lot

6) | x|(x*—x-30)>0;

N J(x=2)2x+3) 20,

) ¥20x° — 41y +20 <0 o .__’.___go;
JIR 4+3x- ¥
®) (2x =YW —6x+5>0; 3) X430V +x-12 2 0;
) .x“'+3.1‘-—4so; i xt=2x-15 b
IJ: + ]I lr {;]
Pennite cucTeMy HepaBeHCTR:
){xZ—Zx—24>U: - 2x+3<x: )]i2+x£6
a . B )
14-2x20, x*<2x+8 143:-- x 20.
Haitnure obnacte onpenenchns GyHKmum:
1 I+ v'x —-12
a) y= —+230-3x; 6) y = ATNY X e
NI5=2x— %" VI2—x—"
2x 1
B) y = = :
\f"l —1lx+5 I-tf—‘-'l

. Haiiaure Bee 3naueHus «, npu koTopbix Hepapenctso (2¢ — 1)x° + 2ax

. Haiiznte Bee 3navenus a. npu KOTOpKIX ypanHeyue:

a) e (a+ Dx+ a’ =0 umeer J1Ba Pa3HBLIX KOPHS,
6) X"+ (2a + Dx - 2a— 1 = 0 e umeer KopHeit;
B) a4 (= ay +a+ 1 =0 umeer xots OB OUH KOPEHB.

A +3x+1-2a<0; 0)x +3x+1-2a<0;

BBIIMTQAHSAETCH 11PH BCEX AEHUCTBHTENBHLIX 3HAUEHHAX X.

I T R i
—t— _L‘ 21 I
¥ Jr—-l & ){npamﬂemlim 'quﬂ_rciﬁopc?ﬂua FTT
Cokpainre apolm:
v ai =4t mt—n’
a) ———: ) ————.
2a+4c ) 3m’ —3mn
: S 2
JIOKasKuTe TOKAECTBO [1+ 5 I J; oty
& x+y x+y

. Haiigure Bee 3Hauenms a, 0pu KOTOPHIX HEPABEHCTBO HE MMEET PEIICHUi:

2
B)ax —4dx+a>0.
+a+3<0
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377. llocrpoiite rpaduk ypaBHEeHUA:

a)x-2y=4; 6) -3x + 2y =—6.
378. Peumre cucieMmy ypasHeHHIL:
[-“‘ 2y=3; 6 [2x-4y =10 ; 5x—4v=0:
2 13*'— y=2 ) ]_4—r— Iy =10 ° 15}(4-2_\' =3.

379%.Pemnnre vparucHHe:
a) (3 +1) =203y +1)-8=10; 6) (x* +5x) =2(x" +51)-24=0.
380. 3a cmeny 2 mMactepa B 6 yueHukos nroiosuar 72 serain. CRoIbKo Acrajich
H3rOTOBHI 33 CMEHY O/IHH Macrep M CKOIbKO O/IHH YUeHHK. eciid 3 MacTtepa
U 5 YUCHHKOB 1IPH TOIt e MPOM3BOAUTEIBHOCTH 338 CMEHY MOIYT H3M010BHT
76 aeraneii?

| i TR N A S S T T N T i r i

! 1 J | | ! 1 | { 'I i } ol
i_i l'_ 3 HITEix, TKTIb )FG'TE‘F'SHa'II'b jﬁaﬂﬁme = Jl ] wig
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AL PeuicHue HepaseHTTE METOLOM MHTEPESNDE

I. Meron unrepsanop. Perinm HepaseHcTso
(r+ Dx-—-2px—-4)=>0.
Jlas aroro paccMoTpuM iy HKLHIO
fix)=w+ Hix—-2)x-4)

H HATICM 3HAYCHAS X, TPH KOTOPBIX OHA NPHHITMACT NONOANTENbIbIE 3Hauenns. Obnacibio
onpeaescHIA 370 (y HKUHH SBAAETCH MHOMECTRO BCEX JCHCTRUTENBHBIX 4HCEd, a HySisi-
Mu —— anena —1, 2 w 4. Hy:sm pastuparor 061acTh olpeieNiehist Ha YeThipe NpoMeKyTKa:
(—oor - 1), (=11 2), (Z: 4) ui (4; +ee). Ha xaxaom 13 3THX NPOMENYTKOB KamAblH H3 MHOWKHTE-
neil npomspeacHns (x + 1)(x — 2}y — 4) iveeT onpeaeneHrblil 3HAK. 3HAKH MHOKHTCAEH 1
3naxy nponssencHns (x + 1)ix — 2)(x — 4) = fix) npeacrasieHbl B Tabmue.

Muosmmrens| (—oo; —1) =12 (2.4) (4: +o2)
x+ 1 = + + +
x-2 - + +
x-4 - - = +
fix) - + = +

Crenoraie.ibao, PyHKLUMA (1Y) IPHENMAET NONOANTENbHBIC 3HAYCHHSA HA MPOMCHKY TKaX
(—1; 2) u (4 +o0). Ioyrony MHOKeCTROM pelienirii nepasencisa (x + Dx — 2} x — 4) > 0 spns-
eres (—1; 20(d; +oo)

OrMeTHM HA KOO iiarioll npssol mvam dymausm fiv) =+ 1Mx - 2)x -4} y ee
FHAKH Ha npoMeky Tiax (—eo; —1), (~1; 20 (20 4) n (4 o) (pue. 61). Ha kamaom u3 atax
NpOMEXYTKOB (IVHKLINS COXPAHSET 3HAK. A Npk nepexosie uepes Hayenns —1, 2 n 4 (nyan
Gynkumm) ee 3Hak noodepento menserca. Ha paitnem cnpaea npomesyTke (4; +e0), Kak
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BHIHO M3 Ta0muupl, GyHKLMA f(X) NTPHHUMAET NONOKUTENbHEIE 3Ha4YeHuA. [ToaTomy 3HaKu
dyHxtmn flx) Ha NPOMEAKYTKAX MOXKHO DBUIO HAHTH TaK: OTMEYaeM 3HAKOM «+» 3HAK (yHK-
LMK HA KpaHHEM CTIpaBa MpOMEXYTKe (4; +e°), @ MOTOM, HCTIONL3YS CBOHCTRO HepeloBaHus
3HAKOB, OMPEAENsEM 3HAKH (PYHKUMM Ha OCTATBHBIX TPOMEXYTKAX, ABHIAsCH CTIPABa HaNeBo.

OnucannbiM cnocoboM MOXHO HalfTy 3Hak¥ GyHKLMY BHIA
Jo) = (= x))(0r — x2). (% = X),

rAe Xj, X3, .., X, — HEKOTOpBIE MOMAPHO Pa3fHYHBIE YUCIIA, HA NPOMEXYTKaX, KOTOpHE Ol
PENENSIOTCA HYJIAMM 3TOH (DYHKUMH. 3Has 3HAKM (YHKLUMH HA TIPOMEXYTKAX, MOMKHO 3anu-
calk MHOXXECTBa PeLCHNH HEPABEHCTR

(x = xp)(x = x3)...(x — x,) > 0,

(x —x }x — Xg)..(x — x,) <0,

(x—x1)(x — x2)...(x —x,) 2 0,

x—x)x —x)..(x —x,) <0

)

Hpumep L. Pewnts Hepasenctso (x + 3)(x + 2)(x - 6) < 0.
® OrmetyM Ha KoopAuHaTHOH npamoil Hymm QymHkumy fix) = (x + 3)x + 2)(x— 6) —
yucna =3, -2 u 6. OrmeTum nanee 3HakK QyHKuMH Ha 0Opa3oBaHHBLIX TPOMEXYTKaxX (Ha
KpaiHeM CrpaBa — 3HaK «+», Ha OCTAIBLHBIX MPOMEXKYTKAX — TaKWe 3HAKH, 9TOOH!, NBHia-
ACH CTIPaBa HANEBO, OHHU YEPEAOBAINCE).

MHOXeCTBOM pelleHHii HepaBeHCTBa ABIAETC 00BEAMHEHHUE TIPOMEXYTKOB (—os; —3)
u (-2; 6).

Orset. (—eo; —3INA-2; 6)@

PaccMOTpeHHBIH B NpHMepe METON pClIeHMS HepPaBEHCTB HA3BIBAKOT MEmMOOOM UM-
mepeanoe.

Yrobu! petumTh HepaBeHCTBO Bra (1) METONOM MHTEPBAIIOB, HYXKHO:

1) oTmMETHTB Ha KOOpPAMHATHON NPAMOH HyIH GYHKUMHM fX) = (x — x)(x — x2)...(x — x,);

2) ormeTnTe 3Haku QyHKuMM Ha O6pa3’oBaHHBLIX NMpOMExyTKax (Ha KpaiiHeM crpa-
Ba — 3HAK «+», Ha OCTAIbHBIX MPOMEXYTKAX — TakHe 3HaKu, YToOBl, ABMrAACk CrpaBa
HAJICRO, 3TH 3HAKH YE€PEAOBAIMCE);

3) BLOpas MpOMEXYTKH, Ha KOTOPBIX (GyHKLMA f{X) NpuHKMaeT 3HAUEHUA COOTBETCT-
BYIOLIEr0 3HaKa, 3anucath MHOXECTBO pEllleHUi HEPABEHCTBA.

MeTos MHTEPBAIOB MOXKHO TIPHMEHMTH TIPH PELUEHHU He TOJNBKO HEpaBeHCTB BMAa
(1), Ho u HepaBeHcTs, KOTOpBIE yTeM NpeoOpa3oBaHHil CBOAATCA K OHOMY W3 HEpaBEHCTB
aroro pupa. Pacemorpum npumep.
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IIpssep 2. Perunts HepaBeneTBo (1 — 20)(x* —3x—4) <0.
o [IpuBenem naunoe HepapeHcTBO K BUAY (1). [lna 3Toro B BuipaxkeHun | — 2x BhIHECEM
33 CKOOKM MHOMMTEND —2, a KBAIPATHLH TpeXwieH X -3x-4 PasNoNMM Ha MHONKHMTCIH:

1
—2(1 - 5)(): +1)(x—4)<0.
Paznenus ofe yacTH HepaBeHCTRA Ha —2, MOMy4YHM HepaBeHCTRO Bua (1):

(x+ I)(x—%)(x—él)ZU.

OrMeTHM Ha KOOPAMHATHOM NpsiMoit Hynu (yrkumn f(x) = (x + l)(x thl!‘)(x —4) u

ee 3HaKK Ha 06pa30BaHHBIX MPOMEXKYTKaX.

W

I 1 4 v

Ha npomexykax (—I: %) u (4; +e0) hyHKUMA flx) TPUHUMAET TTONOKHTENLHBIE 3HA-

1
YeHud, a npu x=-1, x= ZeX= 4 — snavenue (. [Morromy fix) =0, ecnm x npuBagiexuT

.1
npomexytky | —L 7 | Wm NpoMexyTKy [4; +o0).

I
Ortser. [—li 23 U4 +e0). ®
Ecni B HepagencTBax (1) He Bee uMcia xy, X, ..., X, ABNAKOTCS MI0MIAPHO PABTHYHBIMY,
TO PACCMOTPEHHBIA ANrOPHTM OMpeneNeHis 3HakoB PyHkUun f(x) = (x — xp) (x —x2)...(x —x,)
[pHMEHATE Henb3da. Criocod peleHns TaKNX HepaBeHCTB MOKA3aH B CIEAYIONIEM TpuMepe.

[Ipumep 3. Pewunts Hepasenctso (x + 0,5)(x — l)z(x -3 <.
e OTMeTHM Ha KOOp/IMHATHOH NpAMON Ry (ynkumm fix) = (x + 0,5)x - ’x-3nu
e¢ 3HaKy Ha 06pPa3OBAaHHBLIX MPOMEXYTKaX.

e i I s

0.5 1 3 4

Ha kpaiinem cnpaea npomexyTtke (3;+4c0) BCE MHOKMTENM NPOM3BEAEHMA
(x+0,5)(x— 1))(x=3)" sBagIOTCH NONOKMTEILHEIMM, TOITOMY HA 5TOM TPOMCIKYTKE
fix) >0. Jlpurasch crpasa HaneBO NMpW TiEPEXojie uepes 3HaueHne x =3, GyHKkuus MeHseT
3HaK, T4 KaK MEHSET 3HaK MHOXUTEb (¥ — 3), ABAAIOWMICA HEYETHOI CTETIEHBIO ABYHIEHa
x —3. Tlpn nepexope yepes 3HayeHue x = | 3Hak GyHKUMM HE MEHSETCH, TAK KaK He MEHseT-
¢ 3HaK MHOXuTENs (x — 1)°, SBiAIOLErocs YeTHOH cTenenbio aBywiena x — 1. pu nepexo-
jie uepes 3HaueHne x=-0,5 (yHKUMA MEHseT 3HAK, TAK KAK MeHSeT 3HaK MHOXHTCIb
x + 0,5 — nevernas (nepsas) cTeneHn aBy4iesHa x + 0,5.

Oreer. (-0,5; 1) (1;3). »
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2. Pewiesine NpoOHLIX PaHHOHAJILHBIX HepaBeHCTB. Meron HHTEPBAJIOB MOXHO
TIPHMEHATB M TIPH PEIIEHHH APOOHBIX HepaBeHCTB. PeliuM HepaBencTBO

G Dx=2) (2)
x—4 '
PaccmoTpum dyHKUMIO f(.r) = %‘1

1) Haiinem obnacte onpenenchns ¢ynxkumun: x -4 £ 0: x# 4.

2) Haiinem Hyiu dyHkumu: xy = —1; x, = 2.

3) OTMEeTHM Ha KOOPAMHATHOH NPAMOIl TOYKH, COOTBETCTBYONIHE unciam —1, 2 v 4.
e+lfx=2)

x—4
JIEM TaK e, KK M 3HaKW upowssenenus (x + [)x —2)(x - 4).

3HaKu 4acTHOIro Ha npoMekyTkax (—o=; —1), (=1; 2), (2; 4) u (4; +<=) onpene-

i 2 4 x

(x+1Xx—-2)
x—4
kax (-132) #u (4;+c0). Tlo31OMY MHOMECTBOM peElUEHMii HepaBeHCTBa (2) sBnAeTCH

Dynkums fix) = TPMHUMAEET TIONIOMKMTENILHBIE 3HAUEHUA Ha NIPOMEXYT-

(15 2)(4; +2).
ITpianep 4. PElMTL HEPaBEHCTBO ﬁg =1,
x+2

o [TpuBeneM NaKHOe HEPABEHCTBO K HEPABEHCTRY, JICBOI YaCTEH) KOTOPOTO SABJAETCA
Jipobk, a MpaBoi — HyMNb:
4-7x +1<0; 4-Tx+x+2 <0-

626 <, 6D ¢, 2150,
-

x+2 x+2 : +2 77 x+2 +2
Hysniem dynkuuu fix) = ;:; apigercsa x = |5 npu x =--2 31a QyHKUNA HE onpeaerne-

Ha. OTMETHM Ha KOOPIMHATHON NPAMOH TOYKM, COOTBETCTBYIOLLME yucsiam —2 u |, a takke
3HaKH (QyHKIMM Ha O0OpasOBAHHEIX NpOMEXyTKax (Ha KpaiHeM crpaBa — 3HaK «+», Ha
OCTaNbHBIX TPOMEKYTKAX — TaKue 3HAaKM, 4TOOMI, JIBMrasck CIpaBa HajleBO, 31M 3HAKH
HEPEAOBAIIUCE).

2 | :

X—
x+
Hbie 3Ha4cHus, a npu X = | — 3nauenumc (). [loaToMy MHOXECTBOM pelieHHi HepaBeHCTBa

Ha npomesxyTkax (—ee; —2) 1 (1; +e2) (yskuns f{x) = ; NPUHUMAET NOAOIKHTECI b=

ABIAETCS OOLEIMHCHNE NPOMEKYTKOB (—oo) —2) 1 [1; +e2).

OT1BeT. (—o0; 20 U[1; +22). »
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e = > T
Ypo B | i |
| ol
Peuwrime nepasencmeo:
381. a) (x—4)(x +6)<0; 6) (x + D(x +3.5)>0;
B) (v —Dx-2Xx-3)>0; rNx(x-5x+3<0;
A x+x+Dx—1)x—-3)>0.
382. a) (x-2)(x-3)<0; 6) (x +3)(x-0,5)x-5) = 0;
B) (x - 5)x—1)x+2)x+4)<0.
383. a) (2x— D(x+ D >0; 0)(6-3x)(5x+3)>0;
B) (dx -8)Y3—-x)x+ 1) <(); r) -x(2x — 5)(-3x + 3) <0.
384. a) (x° - 4)(x +4) > 0; 6) (2 —x)(9%" ~ 1) <0.
385. a) (4x— 16)(2 —x) <0; 6) 3x + 2)(> - 9) > 0.
i+l _ . (-Dx=8) . 1-2x .,
by 3) %3 0; 9 x+2 >0; 5) (x+3)—4)
3 ”. 2x-1 _ .. e
#Lw "2 % B =
x=7 2x—1 Sx+3
—_—>(; 3 <l
¥ en  Viel” ")
389. a)x —4x” 4+ 3x>0; 6)x’ —x —4x +4<0;
B) (X +6x—16)(x" ~1) <0; r) (x —6x+5)0x° -4)20.
390. a) (x+8)° (x+6)' (x—1)<0; 6) (A" -D*Gx*+2x-1)>0.
391. Haiyurre obnactb onpenelnichys (QyHKLMI:
a) y=4( —3x+3)(x =3x=10); 6) y=y/(x—D)(x+2)x’—16).
392. Pewmte nepasenciso (x — 1){x —a) <0 ¢ napametpom a.

Pewnime HepaseHCmeo:!

' —Tx+10 _ (x—=10x* =8x+12)
. a) 2 < gy 2AX “RT e s 6
S ) 252 0;
8) _{__4_-"":5<0; r) — 6-x >().
(x—1) (x —6x+10)2x-1)
X—x—6 _, 2 I
¥ =%-0 7, 2 L
) =1 %) x=1 x+l %
L s & Ly 2 3
B) x—2+?2'<_1'+2’ N x x+2).r+1'
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T T e

2x+y=3;

395. Peunte rpad)uyeckd cucTeMy ypaBHeHUi '
2x—3y=-1.

396*. Halimyre 3HayeHHE BLIPAXKCHHA:
4

4 4 4
+ + ot =
VB+/4 V1248 Vi6+412 V36 ++32

397. Ha oOpabotky onmoit seranu nepsomy pabouemy TpeGyercs spemMenn Ha 6 MUH

MeHslIe, deM BropoMy. Ckonbko netaneii oOpabarteiBact Bropoit pabouuii 3a
7 4, ecnu nepbIi 3a 370 BpeMst 00pabaTeiBaet ha 8 nerasieit Ooisiue Broporo?

398% Bacceitn, k KOTOpOMY MOABEAEHB! ABE TPYObL, yepes neppyto TpyOy HanoH-
ercs BONOW Ha 5 4 OkicTpee, Yem uyepes Bropyto. Eciu chadana OTKpLITh BTO-
pyto 1pyOy, a yepe3 8 4 OTKpBITE ¥ NeEpBYI0, TO OacceilH HAMONHKTCH 2a
18 u. Kakosa emkocTh Gacceiina, eciu 3a 5 4 yepes nepsyto 1py0y u 3a 4 4
yepes Bropyto TpyOy B cymme mpoxonut 20 m* soaw?

EEEM Cvicrembl ypasHenuin ¢ aByms nepemeHHbIMU

l. YpaBHenus ¢ AByMs nepeMeHHBIMH. [1yCcTh M3BECTHO, YTO TMIIOTEHY3A
NpAMOYTONBHOTO TPEyronbHuka pasua 25 cM. Ecny [iMHY OIHOrO K3 KareToB
0003HAYUTE YEPE3 X CM, @ BTOPOro — Hepes J CM, TO HOJIYHHM PABEHCTBO

P +yt =25,
cofieprkallice iBe repeMennsle X i ). Takoe paBeHcTBO, KakK W3BECTHO, HA3BIBAIOT
ypasteHuem ¢ 0eyms nepemenrbiMy (HIIH YPABHEHUEM C ABYMS HEW3BECTHBIMUK).

Vpapuenus x* — y = 0, 2x — Sy=Lxy=Lx+y= 3.1:3_'»‘2 TAKKE ABIAOTCH
YPaBHEHUAMU C IBYMS NEepeMeHHbIMH.

Jlepoii yacTbiO ypaBHEHHs 5 — ¥ = 0 ABnsercs MHOTOUNEH BTOPOH CTENeHN, a
NpaBoi — HyJNb. Takoe ypaBHCHKE Ha3bIBAIOT YPaBHEHHEM BTOPOI CTENeHH ¢ IBY-
M3l flepeMEeHHBIM.

Vpasuenns 2x — 5y = 1, xp = | u x + y = 3x)” saBnsoics COOTBETCTBEHHO
YpaBHEHHAMM NEPBOH, BTOPOI ¥ YeTBepTOll CTenenei.

Hanomuum, UTo peutenes ypaBHeHHs ¢ ABYMS NePEMEHHBIMH HA3BIBAIOT 11aPY
3HAYEHHI MEPEMEHHBIX, NPl KOTOPBIX YPABHEHHE NPEBPALLAETCS B BCPHOE YHCITOBOE
pasencrpo. Tak, ypasuenue X +3° =25 npux=3, y=4 NPEBPaLAeTCs B BEPHOE tn-
croBoe paseHcTso 3 + 47 =25, IMoaromy mapa 3maueHuil nepeMenHbIX x =3, y=4
SABAACTCS PEliEHHEM yPaBHCHUS! X + V7 = 25. 10 pelleHue 3anuchiBatoT el U Tak:
(3; 4). PerueHusiMu ypaBHenus £+ y2 =25 senaoTcs Taoke napel (-3; 4), (4; 3), (0; 5),
5 0)nr
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Ecnu Ha KoOpAHHATHOR MIOCKOCTH OTMETHThL BCE TOUKH, KOOPAUHAThLI KOTO-
PhIX ABNAIOTCH PELIEHUIMM HEKOTOPOrO YPaBHEHHs C JIBYMsS [EPEMEHHBIMH, TO
NOJY KM 2paghuk 3TOro ypaBHeHus.

Tak, rpadukom ypasenus 2x—5y=1 "
spnsieTcs  npsmas, rpaQHKOM  ypaBHEHHs
x4+ )% = 25 — OKpYXHOCTb panmyca 5 ¢ IeH-
TpOM B Hayaje koopauuart (puc. 62). Ypashe-

1
:
/
HHS xz—y=0 H Xy =1 paBHOCHIIBEHBLI YpaBHE- ﬁ! I 30X

HUIM p=x° U p= % INostomy mx rpaduka-

MK ABJIFHOTCH COOTBETCTBCHHO napaﬁoﬂa H

runepbona. :
Prc. 62

2. I'padmueckuii cnocod peienus cuerem ypaBnenwii. B 7 xnacce mbi
paccMaTpuBali pasHbie crioco0bl PEIEHUS CHCTEM JIMHEHHBIX ypaBHEHUWH: rpadu-
yeckuit cnocob, crnocobbl noacTaHoBkk, ciaomkenus. [ycrb HYXHO pellHTEL cCHCTEMY

x* +y2 =25;
y=5-x%,

oba ypaBHEHHs KOTOPOH ABIAIOTCA YPABHEHHAMHK BTOPO# CTeNeRH.

+

Puc. 63
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[Noctpoum B onmHoit cHeteMe koOpAMHAT rpaduky o0OWX ypaBHCHMI cHCTE-
il (puc. 63). Ipadukom ypasitelms x° + y° = 25 ABASETCA OKPYKHOCTb, a rpadu-
KOM ypapHenus y =5 —x° — mapa6ona. D4 rpadukn MMEIOT 3 oGLIMX TOUKM:
A(0: 5). B(-3:-4) n C(3; —4). Jlerko 1poBepHTb, 4T0 KOOPAUHATHI KaXIOM H3 ITHX
TOYEK SBIIFIOTCH PCILEHMSMH KaK MEpPROTO, TAK M BTOPOTO YPaBHEHUH CHCTEMBI.
[Toaromy cucrema umeer 3 pewerus: (02 5), (-3; - u (3; 4).

Ymoodst pewime cucmemy VpaeHenuti ¢ 0eyMsi NePeMeRHbIMl 2pagieckuy
CHOCOOOM, HYICHO ROCHPOUMb 2PaUKY YPAGHEeRUll CUCMEMbl 6 OOHOU CUCIMEME
KOOPOUHAM U Haiml KOOpOUHAMe! 00X MOYEK 30X SPauKos.

3. Pemuenue cucrem ypasHeHmii. Ecnm B cucteme ypasHenuit ¢ nsyms nepe-
MEHHBIMY OiIHO A3 YPARHEHWH ABNSeTCs ypasHEHHeM [epBoi CTENEHH, TO TaKyio
CHCICMY MOYKHO PEHIMTb CHOCOOOM HOOCMAHOGK.

3x—y=12;

Flpuriep L.Peiunth cucremMy ypaBHeHu#
AP 3x% + y? = 28.

eBrlpasiM U3 HEPBOTo YPaBHEHHS NIEPEMEHHYIO ) UCPE3 IICPEMEHIYIO X
—p=-3x+2;, yp=3x-2
TMogerariv Bo BTYOpOE ypasBHeHHe BMECTO V' BhIpaKeHHe 3x —2 M peumm
NO.Jy4eHHOE YPaBHACHHE € O/IHOH 1epeMEHHON X
3¢+ (3x-2Y=28: 3+’ —12x+4-28=0;
127 - 12x-24=0; ¥-x-2=0; xy=—Il;:=2.
[lo gopmyne ¥ = 3x — 2 naxosum:
Wm=3x-2=3(-)-2=-5; »=3x»-2=32-2=4
Mrak, cucrema nnveer ana peitienus: vy =—1, yy =-5: x,=2, »=4.
Orser. (-1:-5).(2: 4). ¢

Pemast cucmenry Ypacrentiic CRICOGOM HOOCHUAHOBKU, HYHCHO:

1) BBIpA3KTL U3 HEKOTOPOTO YPABHCHHS CHCTEMBI OHY MEPEMEHHYK) YEDE3
APYTYI0;

2) MOACTABHIH MOAYHEHHOE BLIPAKEHNE B APYro¢ ypaBHCHHE BMECTO COO1-
BETCTBYIOLUCH NepeMetHOi;

3) pemInTh NeAYHEHHOE YPaRHEHHE ¢ 0AHOH MepeMeHiloi:

4) HailTh COOTBETCTBYIONMLE 3HAYCHUC APYTOH NepeMeHHOIL.

e ey =10
iTpaviep 2 et b cicreMy ypasenuii ]

| xy =3.
SYMHOKMV BYOPOS VPABHEHUE ha 2 M CHOKHM C [ICPBBIM YPARHCHHEM, 110, 1yUHM:

.. 3
N4+ 2xv+ v = lo.



15. Cucmenxst ypasnenn ¢ OgyM:A nepeMennoimy 109

QOrcroa: (x +y}2 =16x+y=4mwmx+y=—4
IM1ak, BO3MOXKHEIL j1Ba CIy4as.
) {“y - {“":4_‘“ x-P-3=0; P dx+3=0;x = I; ;=3
xy=3; x(4-x)=3; : T S T
n=4-1=3; y»,=4-3=1 (1;3),(3: 1) — peutenns cuctembi.
x+v=—4 |[y=—4-1x: :
2 { L { C HAx-x"-3=0: ¥+4x+3=0;
w=3: x(—4-x)=3;
x3=-1; x4=-3. 1=-4-(-1})=-3: yy=-4-(-3)=-1.
(=1;-3), (-3;: —1) — peuienus cucTEMbL.
Orper. (1;3),(3; 1), (<1: -3), (-3;-1). @
3avevanus. 1. Cucremy U3 npuMepa 2 MOXKHO PCILATH CIIOCODOM 1O/ICTAHOB-

3
KH, BbLIpA3HB H3 BTOPOro ypasilehus NMEPEMEHHYIO y HECPE3 NCPEMEHHYIO XX V= —.
FI x

Jx +y=a,
2. Pemnast cucreMy ypaBHEHH#l Buna l b fjic @ 1 b — HEeKoTOphie
Xy =0,

H3BECTHBIE YKCTd. MOKHO KCIIONB30BaTh Teopemy, oOpaThyto Teopeme Buera. Taxk,
x+y=4;

pemas npuMep 2. Mbl NOTYHHIH CHCTEMY { 3 Ha octopaHum ynomMsHy10it
v =3

TEOPEMBI YHCITA X W ¥ ABJSIOTCA KOPHSIMH KRAAPATHOTO ypaBHEHWs F—41+3=0.
Pemne ypasuenue, naiinem: 1y = 1; 1 = 3. Torsa nape uncen (1:3) u (3; 1) — pe-

IJECHHS IAHHOW CHCTEMBL.

HENECESHEERANENSNIENE
-L | Ansa Tex, KTo XouYeT 3HaTh Gonﬁmejly [IJ
p PR T T e s T ]
[.t_\’-'{Zf‘:
5

[puatep 3. Pennrrs cuciemy ypapaenuii 4 ’
!3 W=t =14
L

v

* lonoRnm: X1V = n, P TTomaywitm crneresy miHelyBIX VPaBHE Wi

u—o=3
3u+20=14,
DELIEHHEM KOTOPOH saBaseTes i =4, ¢ = |. Bosepamascs K samene, noayamm:
rX\':4'. _[,‘-." = d:

Y=y 1,\': T

!';
Ly

L
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Peiue nocnefHOK cucTeMy cnocoboM MOACTAHOBKH, Haltaem: x; =2, vy =2: xp =2,
ya=-2.

Ortper. (2; 2), (-2; -2).»
xy—x=135;

Ipuvep 4. Pewutb cuct eHHH
I [ H H CMY YD‘dB" HHH {x_]‘j _1},2 =560

xy—x=35;

¥ (xy = x)=560.
YPaBHEHHE Ha nepBoe (Tak Kak xy —x = 35, 10 xy — x # 0 v va xy - x aenutb Moxuo). [Nomy-

® 3anuuiem AAHHYH CHCTEMY TaK: { Pasnenum nouneHHo BTOpoE

YUM: yz =16, otkyna y; =-4, - =4.
IMopcTaBum 3TH 3HAUEHHA ¥ B MEPBOE ypPaBHEHHE CHCTEMbE:
2
4x—-x=35, x;=-7; 4x—x=35 = “5'

4

Orser. (-7; -4); (u%; 4) .

. | 4 f I 1 I | I | T A R e
| oo prwonen i
L I i L : =

Yupamnenue 1. TIocTpouTts rpaduk ypasHeHust y = \}4—.‘[2.

©

® Tak KaK npy JOMYCTHMBIX 3HAYCHUSX X BHIp@KeHHe \4—x° mpunuMaer
HEeOTpHLEATENbHbBIE 3Hauens, To y > 0. [loaTtoMy aaHHOE ypaBHEHHE PABHOCHIIBLHO
TAKUM JIBYM YCHOBHSIM: J° =4 — x°, ¥> 0 umi x> +y° =4, y> 0. CnenoBaressHo,
rpauKOM ypaBHEHHS SIBASETCS MOJIYOKPYKHOCTb pajuyca 2 ¢ LEHTPOM B Hayale
KOOp/IMHAT, HAXOAALLAACH B BepXHEH nonymiockocTH (puc, 64).¢
Yupamucine 2. [Toctpouts rpadmk ypaBHesus |2x —y| = 2.

® Ecnn monyns uscna paseH 2. TO 9THM YHCIOM siBisietcs 2 unm -2, Utak,
2x - y=2 num 2x — y=-2. [loaromy rpadpvkom ypaBHEHus ABJISKOTCS [IBE MIPAMbIE,
3alaHHBIC YpaBHEHUAIMH 2x — y=2 1 2x — y=-2 (puc. 65).®

e

Phic. 64 Puc. 65



15. Cucmeyipl ypagnennin ¢ gy qepesMenisiig Il

L |x+2xy=5;
Vapaxuenne 3. PEIIHTL CUCTEMY ypaBHeHUI 2=,

o [IpubaBym K 11EPBOMY YPaBHEHHIO CHCTEMBI BTOPOE YPABHEHHE, NONYUHM:
x+3y="7, orkyna x =7 - 3y. Iloacraeue BMeCTO X BhIpaxkeHue 7 — 3y BO BIOPOE
ypaBHEHHME CHCTEMBI, TOJTYYHM:

3y—20(7-3y)=2; 3y—14y+6°—2=0;

6y2—lly—2=0: W =—lg; wm=2.

x|:7—3‘(—é)=7%: x;=7—3'2=]-

Ortger. (7%:—%). (1;2).

P

399. Slensercs s peleHyem ypasHeHus X2 +y = 10 mapa unces:

Ax=3y=1; 0) (-2; 6)?
. e +y =17:
400. sBnsercs nu pelICHHEM CHCTEMBI YPaBHEHMI x fapa Jucen:

Ax=-1y=4; 6) (1;4)?
‘ SRERERRSY

S eeeep

Iocmpoiime epagpux ypasrenus:

401. a) 2x-3y=6; 6) X’ +y°=09; B) 2’ — y=0.
402. ) x-2y=2; 6)x’+)’ =4,
Pewwmme epachuvecku cucmemy ypaerenui:
x+y=2; x—-y=2 Tyyi=1;
403 2) {7 0{, " SR
y=x3 Xy =4 y=x+1.
2x—y=0; 1yl =0
404. a) . g ¥ TV =Y
y=x; x+y=3.
Pewume cucmenmy ypaenenuii:
'=3x-2; x=2y+1; I +yl=7;
40s. 20 ) ﬁ){ : B 7
y=x,; I_}‘+}’=4; y=2_‘r;
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x+v=2 ) x—y=1I ) ety =4
e
o) xv=1: & Xy =-28; x+y=2,
y=x+1; _,\'-|-y2 :9; 2x— }’22;
406. a) ¢ 3 6) B)
06 ) {_{_\;:.x*; {‘r+2)‘:9; x_\-'—l-2y=0.

) |

Pewwme zpaghuuecrku cucmeny ypasnenuii:

e xt = 2x=0; ¥ —y+1=0; [¥-y=0;
a07. 2 1T TREG g 1Y 7Y B) |
r—y=-2; X +y =5; ‘LJ;—)-:U.
=x —2x+1; )’:\/_; 42y=T,
408. a) {7 1 81,
y—x=I; X +y =2 x4+ y =10.
409. Hcnonssys rpadyiku ypagHenui, Hailjinre KOMMYECTBO PEHICHHI CHCTEMBE
ypaBHeHHii:
X +y =4 ¥ +y =9 =-1
a ) B) y
y=x"-2x+2; =l y=4—x
Pewmme cucmesty ypacrenui:
x+v+1=0; Ix
410. 6) ,
a X+ 2xy+v=9; ) 1,\ -3xv=2v' =§;
[xz-Sy:-ld; 2x—-y=1L
B) LR r)
|2x+3y=3; (x=1)y+2)+x2 +3=2xy:
x+y=4 7x+} 5;
M5 3. e) X
x oy ,\+y x
X +y' = 25; X+2y+xy =10
411. a) 4 . 7, 6)
x =y =T x4+2y-ay=12;
xv+2x=5 [x’+7x—\r— ;
B av =3y =-06; ") 1;’ +x—2v=0.
[
x i
a12. 204" » el
Lolog 2 by
P x=y x+y



I5. Cucmentor ypasrenui ¢ 06PMA REPEMEnbiIu

13

413.

X424+ =1

a)
2x=-3y=2;

=2xy+v =4,

"
){4x+3y=l;

v

T

%) {3‘2 + v =26:

xy=35.

c x—4 =3y
) @x+D)(y—1)=6xy:

.r +xy=10:
r) 2
__xyz_
2.7 _,
Xy
l 2
X
) x4x =
3 xy=12.

||

A

415.

416.

417.

Mocrpoiite rpadux ypapHeHus:

a) viVa—x =0,

B) | -x"=0;

6) v —y| =

y-%
r)

Pewunte rpadmueckn cucTeMy ypaBHEHMIL:

xy =2
a) 2
{(x+l)‘ +y=0;

S

x+\r2

Pewmnre cucremy ypaslieHuii:

xv'—x=2y,
a) p
Xy© = y=3x

{x"' + v =10;
B) 2 ?

x—y=L
ﬁ) 2 2
(x=2) +y =125

x +(y— 3) =9
(x=3) +y’ =9.

v +3xy=-3

x+y-2xy=3;
r)
xy(x+y)=2;

(=2 +(y—4)

{x ~6xy+ 9y =225;
0)
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VT & {(2x+y)2—2(2x+y)=15;

n)
2 —226; 2x+2xy+y=11I;
X
5+E:1- x—2y+_x+2y:E’
w®){y x 3) ¢x+2y x-2y 3’
X2 +3xv-5y* =20; 3x-5y=17;
-y =8 X —y* =56
H) 4 2.3 K) 2 2
x —xy =72 X +xv+y =28.

418. Haiiimre BCE 3HAUCHUS d, MPH KOTOPLIX CHCTCMA YPaBHEHWI MMEET 3ajaH-
HOE HNCIIO PELICHHI:

y+2_.‘&'=3', xl-]-yz: 5

a . 1 peiuenne; 0) 2 peuicHus;
AT -xy=aq; x+y=a
)i—l.\.‘i:O; _r2+y2 =qa;

B) 1 , 2 peuienns; r) 4 peuieHns.
X+y=a xy=1;

L et

419. YnpocTuTe BHIpakKeHHE:

& 3ab+6b’ . 6) x-5,
at -4’ x_JE ’
6, a+3 a +3a. 9 3a—c (18a—9¢
B) i 3a-0 " r) 3a+£—2“_c-[9a2_(_2—20+c ;
420. HzeecrHo, uto 1,5 <m < 1,7. Ouennre 3Ha4€HHE BbIPAKCHHS:
a)2m—4.8; 6) -3m; B) 4,5 - 2m.

421. Kopuu x; ¥ X, ypaBHeHus X +px+12=0 YyI0BIETBOPSIOT YCIIOBHKO
x1 —x2 = 1. Haiinure p, ecnu p > 0.

422. KoTten MOXHO HanmoOJHWTL BOJIOM yepes Jisa KpaHa — A u B. Hanonxenue
KOT/Ja uepe3 KpaH A amutes Ha 11 muH jgonsine, yem yepes kpad B. Ecin
OTKPBITL 00a Kpaua, To koten 3anonxutes 3a 0.5 4. 3a kakoe BpeMsi MOXHO
HanoNHKUTE KOTEN Yepes OiuH KpaH A?

423*, Hexotopoe paccTosiHue aBTOMOOHIIL IpoEXai ¢o CkopocThio 60 km/y. ITocne
3TOr0 paccTosHHE Ha 75 kM OoJIbLIE OH Mpoexan co CKOpOcThio 75 km/u, a
OCTanbHO# MyTh, KOTOpLIH Ha 135 KM KOpoYe NHpoHAEHHOro, — €O CKOpO-
cThio 48 kmfu. Haiijinte Bech myTh, €cii CpelHsfA CKOPOCTH aBTOMOOMISA
60 KkM/4.
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BB Pewenue 3anau npu nomowm cuctem ypasHeHuit

PaccmoTpymM npHMepsl.

Janaua 1. M3 nByx NyHKIOB, paccTosiyie MExiy KOTOpbIMM 18 kM. BbiLUIM OJHOBpE-
MEHHO HaBCTpeuy JIpYr Jpyry ABE rPYMIbl TYPUCTOB W BCTPETHIIMCH Yepes 2 u.
HaliTu cKOpOCTb OBMXKEHMSA K&KHOH TpyImbl, €CAM MEPROIl JUIsS TPEOAONCHUs
BCETO MyTH MEXy MyHKTamm TpeOyertcsi Bpemenn Ha 0,9 u Gonbiue, yem BTOpoi.
@ TlycTs CKOPOCTH NEPBOI IPynisl TYPUCTOB X KM/4, @ BTOPOH — y KM/,

IMpyunsl BCrpeTmikch Yepes 2 4, MO3ITOMY [0 BCTpeuu Nepeas rpyina npotuia

nyTs 2x KM, a BTopasi — 2y kM. Bmecte onn npouisin 18 km. [Monyuaem ypasnenue

2x + 2y =18.

Urobwl npoiTH BeCh MyTh JUTMHOH 18 KM, NMCPBO#H TPYyNIE HYMXHO 18 4, a

X

BTOpO# — % u. Tak kak mepeo¥i rpyine Ha 310 HyxHo Bpemenn Ha 0,9 4 6onb-

. 18 18 _ i
e, YeM BTOpOH, T0: —=— ? =0.9. [Monyuaem cucTemy ypaBHEHHH:

2x+2y=18:
18_18 49
x y

ITo ycnoeuto 3agaun x>0 u y > 0. [Tostomy, ymHoxme obe 4acTu BTOpOro
YPABHEHMS HA XY. NOIYUUM:
2x+2y=18; xty=9 y=9-x;
{l 8y—18x=0,9xy; {ZOy —20x = xy; {ZOy —20x = xy;
2009 — x) - 20x = x(9 — x):
X —49x + 180; x;=4; x,=45.
Ecrmx=4,Toy=9-4=5.
Ecmn x = 45, 10 y = 9 — 45 = -36 — He ynoBneTBOPSET HepageHCTBy y > 0.
Ortger. 4 kM/u; 5 kM/u.®
3usaua 2. Call W Oropoj, MMEKWT NPSMOYTONbHYI0 (opmy. dmina cana va 30 m
MEHBUIE JJMHEL OTOpola, Npy 3ToM ero mmpiHa Ha 10 M Goabie WHPHHE
oropopa. Haiiti pasmepbt caga, ecnu ero nuowans 900 ™%, a moLaak oro-
pona — 1200 M.
® [lo ycnoBuio 3aga4un cocraBisiem Tabnuigy.

Jnuxa HInpuua [nowans

Can XM yM xy =900
Oropoxn (x+30) ™ (- 10)m (x + 30)(y — 10) = 1200
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Hontyuacn cucrenmy ypasuenmii:
xv =900:
{(.1 +30)(y —10) =1200.
Peiumn 3Ty cuctemy:
xy =900; (
{ —10x4 30y -300=1200; {9[)0 10x+ 30y -300=1200:

xv=900; ¥(3y—60)=900:
—10x +30y =600 _r—3y = —60; x=3y—-60:

3y’ — 60y — 900 = 0; yl— 20v—-300=0; v, =-10; y, = 30.
3HaueHue v, HE YAOBACTBOPAET YCIOBHIO 3a/1a4u (1IHPHHA C4/1a HC MOXET BHIpa-

Harhes oTpunareasteiM yuenon). Mosromy: y =30; x=3v-60=3-30--60=30.

Orzer. 30M 30m. @

424.

42

oh

426.

427.
428.

129,

430.

431.

I
Lo
]

-

) { ] ] TJ}*"“'

TRt

3a2 kr K.nl'yﬁHHKH U 3 Kr 4epelieH 3ariatiii 33 rpH., a 3a 4 Kr kiyOuuKu 1 2 K1
ueperieH — 38 rpH. CkojibKko ¢TOUT 1 KT KTyOHHMKM U cKOBbKO | K ueperueH?

¢ 3

- 3a 8 Terpazeit u 5 anpOOMOB 3annatnnd 9 rpH. CKONBLKO CTOMT OJIHA TETPalb

1 CKONBKO OfIMH anbOoM, ecin 4 Terpamy netesne 6 anbO0oMoB Ha 4 1pH.”?
Hakiaute cTopoHb nNpsMOyro.abHHMKa, nepumerp koroporo paseH 30cm, a
nJomaae — 56 om’,

Cynma aByx umcen paena 11, a nx npouseenerine — 28. Haiimire ym uncaa.
Paznocts aByx uncen pasua 10, a cymma ux kpanparos — 82. Haiiaure »1n
yHCna.

Tlpousecnenne AByx unces pasHo 64. Haiiute o1 uncaa, et 0AHO K3 JiHX
Ha 12 Goakiwe jpyroro.

CyMna ABYX 4Mcen paBHa 2, a pasuocTe uX keaaparos — 6. Haitawre yru
4HCAd.

Haii;iwie ¢Topotibl NPAMOYTONBHIKA, HEPHMETp KoToporo paecn 28 am, a
nuarodans — 10 am.

- llepumerp npaMoyronpiiMka pager 26 oM, a cymMma UI0MIACH KBaApaTos,

2 e
NOCTPOLHNBIN HA ABYX €r0 COCEIHMX CTOPOHAX, parHa 89 cv™. Haiipure cto-
POHBL I'l[\ﬂ\i")ymﬂbﬂlllﬂ

433.

‘! i : : { r | [ | i e JE.H;. _'..___fﬁ_
| [ ‘ i
i

H |

| 1] YposeHbE t— |
o |
Cmenias 20-!lp0liCH'l'HbIH u GO-npouelmlmﬁ PAcTBOPHI KHCNIOTHI, OMYYH:IH

= L. .i i | S S

800 T pacisopa, counepkatery 30% kucrorsl. CKOALKO TPAMMOB KA/ 010
pacTBopa cMerain?
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434.

436.

437.

439.

444,

141,

3a mayky neuarHoi Gymary u 3 ansbowma 3anaatwiu 25 rpu. Iocne roro kak
Oymara nopeuesena Ha 10%, a ansG6omb nonopoxaam Ha 20%, 3a 3 nauku
Oymaru u 2 anvboma 3anmarunu 39 rpu. KakoBa nauanenas neHa nadkm Oy-
Maru 1 ofiHoro ansGoma?

HssectHo, uTo 3 GaHku kpacku n 2 Gankn naxa croumm 90 rpn. Ilocne Toro
Kak Kpacka nogeuiesena Ha 10%, a nak — Ha 20%, 3a 4 GaHKH KpackH H
1 Gamky siaka 3annatnay 60 rpH. Kakosa Guiia HadaanHas ueHa HaHku kpac-
kH 1 GaHku axa?

M3 ropona 4 B ropon B, pacctosane Mexy kotopbiMu 210 kM, oHOBpeMei-
HO BLICXaan Jsa asToMoOuHns. Ckopocrs opHoro w3 Hux Ha 10 km/u Gonsiue
cKopoctH apyroro, Giaronaps weMy OH npuexan g ropox B na 30 mun ObicT-
pee. Haiinure ckopocTs Ka)aoro aBToMOOHIS,

JlBa skckaBaTopa, paboras BMecTe, BuIpbUIM KoTIosaHl 3a 7 4 30 muH. 3a ka-
KOE BPEMs MOXKET BhIPbITb KOTA0BAH KX AR JKCKaBaTop, paboTas oTAenbHO,
€CIIH O;HOMY M3 HUX HYJKHO Ha 3TO BpeMEHH Ha 8 u Qonblue, HeMm Jipyromy?

:. Jlga tpaxtopa, paoTas BmecTe, BCHaxany nojie 3a 2 avs. 3a CKONBKO AHeH

MOKCET BCNaxaTh BCE T0jie Kaibli TpakTop, paboTas OTACABHO, €CNH O/iHH
M3 HUX MUMKET CAICIATh 3T0 Ha 3 ;1 ObIcTpee. yem apyroii?

M3 Gaswl oTapXa 0/IHOBPEMEHHO B MPOTHBONONOMHLIX HAMPABIEHHSX BbI-
ULTH JiBe Tpynmnel TypHe1oB. Yepes 3 u paccrosiHie Mexay HuMu Obuio
21 kM. Haiiante ckopocts Kaskioi rpymiisl, €CH W3BECTHO, 4970 NYThH M-
HOH 6 KM of1Ha 3 HUX TipoxoauT Ha 30 MuH ORICTPEE APYTOi.

Paccrostine mexay roponamu A w B pasvo 480 km. M3 yrux roponos opno-
BPEMCHHO HaBCTpeuy ApYI JIPYry BBHIUIK MRa noesfa. Yepes 3 y apuikeHus
1M 10 BCTpedn ocTaBatock npoiity eme 60 kM, [Hailmre ckopocrt Kaxaoro
N0e3/1a. €CNH PACCTOSIHIE MEXLY ropoamu 4 1 B o/tii U3 HUX NPOXOAMT Ha
2 y BricTpee, UM BTOPO.

J1Ba BenoTHreIMCTa BLICXANH OAHOBPCMECHHO M3 ityHKkTOB A M B HaBcrpeuy
Apyr npyry. Yepes uac OHM BCTPETHANCH H, HE OCTAHABIMBASCH, MPOAOIIKU-
211 eXaTh ¢ HpeALLTY MU ckopocTayu. s M3 HUX npuOBUl B NyHKT A Ha
27 mun pansiue, uenm jipyroit — B nynk: B. Haiixanie ckopocts kamaoro

REAOCHIICANCTA. CCIIH PACCTOAHNE MCHAY NYHKTAMH 36 KM.

M3 ropoga A B ropoa B. paccrosHue Meay Koropbimi 120 ki, seiexal me-

TOUMKIUCT, @ yepe3 40 Muu HaBcipedy eMmy H3 roposa B — aBToMOOHIIb,
MotouukaucT B ropos B u aeromoGiit B ropod A npuOeLin 0/iHOBPEMEHHO.
Haiiaure cKOpocTi MOTOUMKINCTA 1 a8TOMOOIIS, €C/IM MOTOUMKIMCT 3d 3 4
npocsxaer Ha 90 kv S0 suie, Yem artoMoetiiak 3a 1 4, ¥ CKOPOCTL aBTOMO-

Onns we ipestinaet 126 kaify,
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443

445.

447

Pesepsyap eMKOCTHIO 25 M’ MOXHO HANOJHMTL BOXON 4epes /iBa kpaHa 3a
2 4. Ecnu niepseie 10 M” Bozibl niponycTis yepes nepeiii kpat, a OCTaTLHY 10
4acTL — 4€pPe3 BTOpOH, 1O peseppyap Oyner HanonHeH 3a 4 4. Kakoit 06bem
BOAL! MPOXOIMT Yepe3 KaK/bli KpaH 3a | u?

HBoe pabounx, paGotast BvMecTe. MOry1 BBITONHWTH HEKOTOPYI0 paboTy 3a
10 4. Ecnu cHavana nepsbiii paboumii BEIOIHUT NIONOBHHY poBOTEHL, a MOTOM
BTOPO# — OCTaBLIYIOCS YacTh, TO pabora GyneT BemoHeHa 3a 22 4 30 MuH.
3a Kakoe Bpems KaxabiH paGoumit, paGoras OTHENLHO, MOMKET BEITIOJHUTH
Bcio pabory?

Kaxaplit n3 1ByX NpHUHTEPOB rieyataer TeKerosui  (ain  o6nemMom
36 crpanuy, Tlepsriii npuHTep HaneuyatTan 6 CTpaHMIL 3a TO e BpeMs, 3a KOTo-
poe BTopo# Haneuatas 5 crpaHuil. CKONBKO CTPAHUI( NEYATAET KaXIbIi [PHH-
TCP 32 MUHYTY, €CJIM NEPBLIN 3aK0H4YM poboTy Ha 1.5 MuH GricTpee BTOpOro?
Orent u cpiH MOTYT MoKpacuTs 3a6op, pabotas BMecTe, 3a 4 4. 3a CKOJILKO

BPEMCHH MOXXET MOKPacuTk 3a00p Kan¢ablid 13 HEX, paboTtas OTAEALHO, €Ciu

OTLYY I TOTO, YTOOB! NOKPAcHTh % 3abopa, Hy>HO BpemeHH Ha 1 4 Gonb-

1
1€, 4em CeiHy, 4ToOBl noKpacHTs — 3abopa?

4 2
[nowane npsmoyronsHuka 4200 cm”. Eciu JulMHY NpsSMOYronsHUKa YBEIN-
4uTh Ha 50 cM, a LIHPUHY YMEHBUIUTE Ha 25 ¢M, TO IUTOLIAAE HE H3MEHHTCS.
Haliaute cTOpOHEI IpIMOYToibHMKA.
Heckonbko y4eHnkoB noaenman noposHy mexiay coboii 90 s6nok. Ecnu 6w
YUYEHHKOB ObUTO Ha 3 MEHBUIE, TO KOKIBIH M3 HUX noyuni Ol Ha 1 96noko
Gonbine. Ckoinbko ObU10 YUeHUKOB?

I

450.

_1'|i]y¢JHh[rBl( T T e
T PR T T

bacceiin MOXHO HanonHuTL BOZON MPH NOMOLM /BYX HacocoB. Ecmu nep-

o n 11
BBl HACOC BKIMIOYKTL Ha J 4, @ IOTOM BTOPOH — Ha 7 4, TO HAMQIHHTCS 30

Oacceiina. ITocne Toro, 4yToObl HaNONHKUTE Gaccelin, HYXHO euie 5 4 obieii

paboTer 000MX HAacoCOB. 3a CKONMBKO BPEMEHHM MOMXCT HamnONHMTEL Gacceiit
Kaxabli Hacoc, paboTas oTaensHo?
Jleym paGouum ObUIO MOPYHEHO M3TOTOBHMTHL MAPTHIO OJIMHAKOBBIX JIETANCH.

ocne Toro kax nepeeiii npopa6otai 7 4 U BTOPO 4 4, 0Ka3a710Ck, YTO OHH

5 .
MSTOTOBI/N & BCEX JiCTancil. [popabotas BMecte etie 4 4, OHH ONPEAEIH-
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451.

452,

453.

454.

1 i
JIH, 4TO UM OCTA10Ch H3rOTOBHTH E BCEX JICTallei. 3a CKONBKO BPEMCHH

neprblii pabounii, paboTtas OTAENBHO, MOXKET H3TOTOBHTL NAPTHIO ACTanei?
Karep 3a 42 mud npouien 5 kv no o3epy ¥ 11 KM no pexe, BnagaromieH B 3TO
o3epo. Halire ¢ckopoCTs kaTepa B CTOSYEH BOJIE, €CIIM OH 3a 2 4 MPOXOANT 110
TeyeHno peku Ha 10 kM MeHbLIe, YeM 32 3 4 NPOTUB TeYeHUS.

Paccrositne MeXJly npucraHsmu A W B, HaXOJFLMMHCS HA pEKe, paBHO
33 km. MoTopHas nojka uyTr U3 A B B w nasan npoxoaut 3a 3 u 20 MuH.
Haiinure cKopocTh TEUEHHS PEKM, €CIIH W3BECTHO, 4TO NoAKa 11 KM 1o Teye-
HUEO peKH 1 9 KM NIPOTHB TeUEHUs npoXoauT 3a 1 u.

HeckoiibKO €aMOCBANTOB NCPEBEITH LUeOCHb, NPENHAZHAYCHHBIH NS CTPOM-
TeNLCTBA A0pOry, 3a 14 aueit. Bee caMocsainl ienany exeaHEBHO OIMHAKOBOE
KOJTMYECTBO XOJIOK, NEpeBO3s 3a Kaxjiyio 1o 5t mebHs. Ecian Obr camoceanor
6B110 Ha 4 Gobie M KAKABIN Jenan Kakasli ienb Ha 1 xonky Oonbine, To 1ie-
Oexp ObL1 Obl nepesesed 3a 10 nuei. Ecnu 661 camocpanos ObL10 Ha 10 Gonbuie
n KaXJIBIH nenan exenresHo Ha 2 xoaku Gonplue. 1o wmebexs Obul 61 nepese-
3eH 3a 7 Axeil. CKonbKo Obino ¢amMOCBalioB, CKOIBKO XOAOK BHITIONHS KX /IbIH
W3 HKX 32 OfIHH JIEHB M CKONBLKO TOHH 11€0Hs ObLi10 nepeseseHo?

W3 npyx nyHkTtoB A M B, paccTosiHiE MEXK/y KOTOPHIMH 24 KM, OTHOBPEMEH-
HO HaBCTpeuy ApYr Apyry Belexaiu npa aeromoGuns. [Tocne Bctpeun apro-
MOOHIIb, BRIEXABLUMH K3 MYyHKTa A, npuOBI1 B IYHKT B yepe3 16 Mun, a BTO-
poit aBTomMOOMIL — B NYHKT A uepes 4 muH. Haliiute cKOpOCTH Kamaoro
aBToOMOOUIIS.

— T T T

I'I'i]fi'Ii'!'Ii']E'_'i’ """ [
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455.

456.

457.

458.

Berancnure:
a) (5" :5'% 6) (47°) - 47, B) (47 277,
Pas3noxure Ha MHOXKHTEJIH:

a)(a—b)2+%a—%b; ﬁ)azm+b2—abm—ab.

,[loxammc, YTO 3HAYCHHME BbIPAKCHHSA

8a 1000 ( __2a )
2a+5b  4a’ -25b*° 2a-5b
paBHO 4 NpH KaX10M AOITYCTHMOM 3HA4YCHUH g M b.

Peiunre ypagHeHHe:
a)3x—5+3x+5:l, 3 + 4 _ 1

6 ;
8 & 2 ) Frax+d -4 x-2

459%, [lokaxxute HepaBeHCTBO:

a) 2a° —4ab + 4b* > 0; 6)a’—4da+b’-2b+6>0;
B)2d° +2b* +2>2ab+2a +2b; ) a+b°>d’bi(d +b).
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ITapabona umeet pan urTepecHbx coiicTs. Ipeacrarum cebe, uto napado:a
MOXKET oTpakaTh CBeroBbie gyvu. Ecny Ha napabony Gyaer nanath HyuoK jyyei
fapauienbHo ee OCH CHMMETPHH, TO II0CIie OTPaXEHHs! OHU NpoiiayT Yepes ofHy
TOYKY. KOTOPYIO Ha3biBaioT (GoxkycoM napabonbl (Ha pUCyHKE — 310 Touka F).
HaoGopor, ecnu B Qokyce napadonbl HOMECTHTL HCTOYHUK CBETA, TO Hy4H, OTpa-
3MBUIMCH OT napabosnbl, NOHAYT NapaieibHo ee OCH CHMMETPHH.

i

_

Ha stom cpoiicTe napaGoilb! OCHOBAaHO CTpOEHHE napabOnHYecKuX 3epKal.

[ToBepxHOCTL TAKOro 3epKana noiyyatoT BCIEACTBHE BpallleHHs napabonsl BOKpYr
cpoeil ocH. [lapabonnueckye 3epkaia HCHOAL3YIOT HPU CO3UAHUM MPOKEKTOPOB,
TENECKONOB, aBTOMOOHABLHLIX dap u T. 1.

Tlpu onpeneneHHbIX YCHOBUSIX KaMeHb, OpOLUIeHHBIH HOJT YTAOM K TOPH30HTY,
IBHKETCA «I110 napabone». To e MOXKHO CKa3dTh M O NYLISYHOM CHaps/le.

Bonpocs! i ynpazkuenys ;115 nogropenys § 2

1. Yro naseipator ynkuueii? Kakoss! cnoco6el 3aaanus QyHkimm?
2. Yro HaspiBatoT 06MACTHIO ONpelleNneHHst M 00IaCThIO 3HaueH i (yHKkumuu?
3

. Yro raswiBatoT rpadmkom dyHKIHK?

o

Yro HaseisatoT nyaamu GyHKinn? Haiinure nynu Qyskunu y = x° — 4.

n
v

Kakyro dyHkLmio HaspBarOT Bo3pactatolieil Ha NpoMexyTKe: yObiBaro-

wei? Mpuseanre npumepsr.

6. Kak, ucnonssys rpadmk GyHkumy y =x% noctpouTh rpaduk GyuHKimm:
y=xX 43 y=(x—1)5 p=@x=17 +3; p=—2

7. KaxoBbi cBoHCTBA (ByHKLMY ) = ax”?

8. Kakyto dynkumio HaseiBaloT KBajpatHunoi? Yto ssasercs rpadukom
KBaapaTHyHOi QYHKLUHHK 1t KAK €70 NOCTPOHTD?
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460.

9. Kak pemator ksaaparueie Hepasevctea? OOBAicHUTE 3TO HA NpHMepe
HepaBencTBa X + 2x — 3 < 0.

10. Kak pewmrs cUCTEMY YPaBHEHUI ¢ ABYMS llepeMeHHbIMH Ipaduteckum
cnocobom?

11.Kax peumts cHCTEMY ypaBHEHHI € ABYMS MEPeMEHHBIMM criocof0oM
MOJICTAHOBKH ?

Oyukuus 3a1aHa Gopmyod flx) = 2x° — 4.

a) Haiinure: fi-2); f0); fi2).

0) Haitaure 3nauenus apryMeHTa, COOTBETCTBYIOLLHE 3HAYEHAIO (yHKIMH: —2; 5.
B) [Tp KaKHX MOJIOKMTENLHBIX 3HAUCHUSX X 3HaueHHe (DyHKUMH B JiBa pasa
OoJibIne 3HaYEHMA apryMeHTa?

461. Haiipure obnacte onpenenenus QyHKLMK:
_ox+1 . e 1 ; —__s..
y=g O y=0— i B y=V3-5x
r) y=~3x+12; o) y=+; e) y=+9-3x+ L
Vx'=Tx+12 2x+6
462. [Mpunamiexur a4 uncio 12 obnact 3HaueHnd GyHKIHN:
a)y=-x+3; 6)y=-x" +10; B) y=x" - 12x +44?
Hocmpoitime epaghux hymyuu:
463. a)y=2x-1; 6) y =-3% B) y=0,25x", e ~2<x<2.
464. a)y=2"-1; 6 y=2-1, g) y=—vx+1.
465. a)y=(x- 1.5); 6) y=vx+2; B) y:}%'
466. a)y=(x+2)>—2; 6) y:ﬁ+2; B) y=—vx—3+2.
467. a)y =x*—6x+5; 6)y=3x+9x+6; B) y=-2x +2¢x— 1.

468. I'padur pyHxLMH y = ax’ HpUXoAMT Yepes Touky A(-2; —2). Haitmire a v no-

469.

470.

crpoitre rpaduk Qynkuun. Ipoxomir iy ot rpadgmk yepes touky B(4; -8)?

I'padux dpyHkUHE ¥ =}—£-§ npoxonut uepes Touky M(1; 2). Haiipure k n
noctpoiite rpaduk Gynxuud. [poxomur au 1ot rpadguk yepes Touky N(4; 1)?
Tlocrpoiite rpaduk dyHKUMK y = x” — 4x + 3. Vcnons3ys rpaduk, Haiiawre:
a) 00J1acTh 3HaYCHHH (Y HKLHH;

0) BCe 3HakdeHus X, MPH KOTOPHIX (YHKIMA NPHHIMAET OTPHilaTelbHbIE 3Ha-
YEHHA,

B) HPOMEXYTOK, Ha KOTOpoM (pyHKIIHA yObIBaET.
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471. Tloctpoiire rpaduk GyHKIUH y = —x* = 2x + 3. Micions3ys rpaduk, naiiaute:
a) obnactb 3HaueHUl GyHKIMH;
0) Bce 3HayeHus x, MPH KOTOPBIX (DYHKLUA MPUHUMAET OTPHLIATENILHBIE 3HA-
YeHHS;
B) NPOMENKYTOK, Ha KOTOPOM (YHKLIHA BO3pacTaeT; yObIBaeT.

472. Tloctpoiite rpaduk dyHknuu y = © =4 Hcnone3ys rpadmk, mainure o6-
niacTb 3HaYeHUH GyHKUMH. ABnsercs nu JavHas GyHKIHA YeTHoH?

Hocmpoiune zpaghux hynryu:

3 2x-3,ecnu x<1; ~6 x+1, ecnu x<0;
. A y = 3 ) =
2 x*—2, ecnu x> 1; L} 1-x, ecnu x> 0;
—4, ecmm x<-2; —-x—-1, ecnu x<-—1;
B) y= —x*, ecnu —-2<x<l; r) y={Vl-x’, ecmu 1< x<1;

x—2, ecm x21; x—1, ecnu x>1.
2 , )

474%.a) y=%+x‘; 6) y=x‘+2|x—l|;

8) y =[x +4a; B y=vr —4x+4;

[x]

. T S|
H)Y—xa e) y=x

lx—1I°
475. Haiianre koopauHatsl ToHek niepecedeHus rpahuxos QyHKLHIA:
a)y=3"-3x+luy=-x+2; 6) y=x'—-2Xx-S5Suy=-X+4x+3.

476. Ilpu nomMoLiH rpaguKoB GyHKIMIT onpepenute, HMEET K KOPHH ypaBHeHWe:

a) —x-3=~x+4; 6) X’ +2x=+x—1; B) 42 =4-2x.

477. Pewinte rpaduuecku ypaBHeHue:
a) (x— 1) = Jx-1; ﬁ)2—x2=\/;; 3}356?=x2—2x+6.

478*.Onpenenute KONHYECTBO KOpPHEH ypaBHeHwus [2|x] — 1| = x — a B 3aBHcumMocTH
OT 3Ha4YeHUH napameTpa.
Peuwime repasercmeo:

479. a)x’<25; 6) x> > 25; B) —x* + 100> 0;

02— Tx<0: -2 +3x<0: ) —%xz+3x20.



Bonpocw u yapaxcuenus s nogmopenas § 2 123

480. a)x* -2x—-8>0; 6) x> —4x+5<0; B) 3x* +4x -7 <0.

481. a) (x - 3)(x+3)>2(x + 3); 6) (x—2)(@dx+ 1)< (x+ 1) +3.
x+1 x _x*4+2x, Bpa % Bp v B E
482. a) 1= -2 >E 05 6) 5 (* -4)-1¢(x-4)< e
483. a) (x-2)(x+4) <0; 6) (3x-1D(2x-4)=0;
B) (x—8)(x— 1)x+3)(x +6)>0; NEx-7DC3x+ 1D(2-x)=0.
484%.a) (2 - 3x) (2 + Tx + 12) < 0; 6) JOxr— 12 - x)(x+2) 20.
485*.a) (x + 6Wx* —x—20 > 0; S g

0)
Vil +x-12

486. Haiinure mpoMexyTKH 3HAKOMOCTORHCTBA ByHKuMH y = 2x° — 11x + 5.

487. Pewnte cucTeMy HEPABEHCTB:

x' =7x-8>0; x*—2x23
A {45—3x20. ) 1% ~2x-8<0.
488* Haiigute BCe 3HaueHUs mapaMeTpa, NPy KaXIOM H3 KOTOPBIX HEPaBEHCTBO
BBIMIONHSAETCH A1 BCEX 3HAUEHM X:
a) 4+ 2x+a>0; 6) m’+ (m - x+m—-1<0.
489*.Halinure Bce 3HaueHHUs ¢, NPH KaXJOM H3 KOTOPbIX CyMMa KBaJpaToB KOp-
Hell ypaBHEHUA X —ax+a-1 =0 sisercs HauMeHbLLei.

490*.I1pu KakHx 3HaYeHUSIX MApaMerpa d CyMMa KBaJpaToB KOpHEH ypaBHeHHs
¥’ — ax + a*— 3a - 2 = 0 apnsercs naubonbiueii?

491. Tocrpoiite rpadHK ypaBHeHUS:

a)y+x —4=0; 6) X+ (y+2)=4; B)* x” — |y| = 4.
492, Pemvre rpadguyuecky CHCTEMY YpaBHEHHI:
2_2x—y=0; y=2x" -1, x=y|=L
SRl 6) o | .
x+y=2; y—x=0; x +y =1
Pewuime cucmemy ypasnenuii:
2x—-y=0: x+3y=1;
493. a) | 61 . 2
X +y=3 X +dxy+y =1

32 -2y* =4 x=2y=3;
.
dx+3y=2 (x=2)(y+2)=x" +2xy;
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2x+y=06; x+y=3
Wi, 3, 95 4 1 _
2x 2y x+2 y-2
x+xy=10; 23 y?=5;
194%2) 1, & [+
Yy txy=15 1x_1‘—.t-y+l:0:
) x'+y' =35 (x+y) =5(x+y)+4=0;
B) r .
xy(x+y)=30; (x—y)y —(x—y)—-2=0.
S93% [IpH  KaKMX ZHAuYeHMAX m Jsa  ypapHeHHs 2 —(Am+2x+12=0 u

496+,

497,

498,

499.

500.

S01%,

502%.

4x% — (9m ~ 2)x + 36 = 0 umeroT O6LLHiT KopeHb?
Haiiagre Bce 3naueHns napamerpa, pH KaxKIoM W3 KOTOPbIx CHCTeMa ypas-

. fax?=3y* =24;
HCHHH - HMEET TCJIBKO 0AHO PEIUEHHE.
ly=2x4m=0

L
[lepumeTp NpsAMOYroibHMKa paBeH 28 cM, a miowagp Ha 12 ¢’ Gobule
NIOWANK KBAApaTa, CTOPOHA KOTOPOIO paBHA MEHBLICH CTOPOHE APAMO-
yro:ibHiKa. Haitnute cropoHst npsyoyronsHmuka.

Ilpoussenenne ARYX MOAOXKHTENbHBIX uucen B 16 paz Conbine HX cyw-
mbl. Haiipure 911 unena, ecau nepsoe ducio Ha 20 GonbLie yTpOeHHOTO
BTOPOro 4Mcna.

B 3aze 6bu10 160 MecT, paCHONOKEHHBIX OIMHAKOBLIMU piaamit. TTocie Toro
KaK YHCJIO MECT B KaXk/IOM pAAY YBENUYHIH Ha 2 M MpuUOABMIM eLie OIHH
pan. crano 210 mecr. Cxonbko psinoB ctano B 3ajie, €Cnu uX KOIWYECTBO
Gonblile KONHYeCTBa MECT B OfIHOM psaay?

W3 nyskToB A H B, paccTosiHie MEKTY KOTOpbiME 150 KM, OIHOBpEMEHHO
HaBCTpeuy ApYr OpYry BbleXain MOTOLMKIMCT M Benocuneaucr. Hepes npa
yaca oHM BCTPETHINHCH M, HE OCTaHABIHBAACK, NPOACIDKHIH JBHKeHHE. Mo-
TOLMKANCT Npubsin B AYHKT B Ha TpH 4aca paHblie, 4eM BENOCHNENHCT B
nyHKT A. Haligute cKopocTb BeNOCHTICHHCTA.

W3 nByx ropenoB 0AHOBPEMEHHO HABCTpEUy ApYr ApYyly BhHIEXalH 4Ba aBTo-
MOOMAA W BCTPETIIHCH Yepe3 2 4. 3a KaKoe BpeMs [ipeON0eeT My Th MEXIy
repoiaMu Kaxabli aBTOMOGH!Ib, €Cii fepBelii aBToMoOMIL 3a 1,5 u 1 BTO-

" 2
PoOK 3a | u BMecte NpEeOONERAdT - 3ITOro Ily'l'lri?
a

MacTtep M yueHuk, paGoras BMecTe, BLUNOJIHSIOT 3ajanue Ha | 4 Ouictpee.
yeM mactep, pabotas onus, Ho Ha 0,5 4 gonkuie, YCM MAcTEp 1 11Ba y4eHHKA.
3a KaKoe BpeMs BRINONHMT 3TO 331aHHE OAUH YYEHHK, paboTas oTneabHo?
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5.

™

10.

11

IaAa8HA LR CAMORPOBEDKRM No 3

Ypoeeny 1

"
Kakoe u3 yicen ssiscres petieHueM HepaBeHeTra x~° — 5 < 0

a) 3; 6)-3: B) -2: r)2,5?
VKaxuie MIOXKCCTBO PCIICHUH Hepasenc:pa x° < 9:

a) (~oo; 3); 6) (—eo: -3);

B) (-3;3); F) (—e0; =30 A3; +o0).

5

Ypasuenne x° + 2x — 3 =0 umeer kopuu 3 H 1. YKakHTE MIIOXKECTBO peuic-
- 7

HHI} HepasedCcTBaA X~ + 2x — 3> 0

a) (-3 1k 0)[-3: 1L
B) (—o0; —3]U[1; +eo); 1) {—00; —3)(1; +o0).
5 [xz +v° =10,
[{H.K?.!.q H3 nap YHCE aBNACTCH pEIHcEll'!CM CHCTEMEI )’paBlleHHH 1 "). 5 %
y—2x ="
a) (3; 1); 6) (3:-1); B) (-3: 1); r) (-3:-1)?
. {f +y=5; .
Pt‘.ll.[HT(’.‘ CHC’]‘CM}' )‘paBHeHHH | " yKa}KHT(’.‘ BﬂpH bIH OTBCT:
)s =xX—
a) (-3:4); (2, 1); 0) (3; 2): (-2: -3);
B} (-3;-4); (-2;-3): B3 22 1)

Cron u 4 cryna crost 350 rpH., npudenm ctos nopoxe cryina na 100 rpu.
Halijinre 1IeHY cTona M IeHy OHOTO CTY 4.
Hycte cton cTouT x rpH., a cTya — v rpH. Kakas cuciema ypasHenui coor-
BETCIBYET YCAOBHIO 331241 ?
x+4y=350; _ [x+4y=350; . [4x+y=350; . [4x+y=350;
a (1) B) r) )
yox=100;  |x—y=100:  |y-x=100:  |x—y=100.

3"‘;‘:{3(;(:": b 2

Peute nepasenctso x° — 3x — 4 > 0.
TToctpoiite rpadmk ypastienus x° + ' = 16.

Peruute rpaduiueckn cuctemy ypaBHe it 1[ ik
(2vx—-y=0
X 4+2y=5;

Pemure cucremy ypaBHenHii {
yv—x=1.

Haiiaure jipa uncna, cyMMa KOTOPBIX paBHa {2, a NPOM3BCACHHE — 35,
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12.

13.

14.

15.

16.

17.

18.

19,

21.

Ypoeens 3

Hatigure obnacrs onpesienieHus GyHKIHH y = V=4x?-Tx+2.

x'—6x+8>0;
Pemmre cuctemMy HepaBeHCTB

3x—-2<5x+4.

R Pry'=8
Perunte rpaduyecky cCUCTEMY YPaBHEHHI | "
xT—y=2

x+d4y=1;
Pewyre cucteMy ypaBHEHHI | | N 6 _ 1

x Sy '

MacTep u yueHHK, paboTtas BMecTe, MOTYT H3roTOBHTEL 60 OIHHAKOBBIX ACTA-
neit 3a 12 4. Ecyiu 661 MacTep H3rOTOBMII TNONOBHHY BCeX JieTaNel, a rnocrne
HEero y4eHNK — OCTa/bHEIe AeTallH, TO Ha 3TO 3aTpathiu Ou 25 u. 3a Kakoe
BpeMsl H3roTOBHT NapTUIO aeranell macrep, paboTas oliMH, €CIH M3BECTHO,
YTO OH 3TO cacuaeT GricTpee, ueM yueHuk?

Yposens 4

-
J3-2x"

Haiiute Bee 3Hauenns a, IpH KOTOPLIX ypassckue x° —(a—2)x—3a+6 =0

Haiizmure obnacts onpefienenus yHkuuyn y=v6x” +5x—4 —

He UMEET KOpHEH.
X +9y* =13;

Pewnte cuctemy ypasheHuH
xy=2.

:r2+(y—2)2 =9;

y+p|=a

Ckonbko pelleH’H HMEET CHCTEMa ypaBHEHHH npua=0;

a=5?

V3 myHKTa A B NYHKT B BBIEXal MOTOHMKIHCY M JIBUFANCsA cO CKOPOCTBHIO
40 xm/4. B To xe BpEMS HaBCTpeUy €My M3 IMyHKTa B BbleXal BEJIOCUTIEAHCT
H, npoexas 4 KM, BCTpeTUncs ¢ MoToLHKIHcToM. Korna MOTOLIMKAHCT npu-
ObLT B MYHKT B, BeIOCUINEAHCT HAXOAWACA Ha paccTOsHHU 15 KM OT myHKTa
A. Halizure paccrosiine MEX Ay MyHKTaMH U CKOPOCTh BEMOCHITEANCTA.



SJEMEHTHI
NPUKJIAJTHOM
MATEMATHKH

Hukakoii 10CTOBEPHOCTH HET B Haykax Tam,
i€ HENb3s NPUMEHUTH HU OIHOH M3 MaTema-
THYECKUX HayK, U B TOM, YTO HE UMCET CBA3H C

MaTeMaTHKoOH.
Jleonapoo oa Bunvu

B 3tom naparpade Mbl BCNIOMHUM MPHKAANHOE
NIpUMEHEHNHe MaTeMATHKH, a TAKXKE BBISCHUM, YTO
TaKoe CllyuaitHoe coObITHE, BEPOATHOCTb CNyHaii-
HOTO COOBITHS, YTO W3Y4aeT MATEMaTHYECKas CTa-
THCTHKA.

Npoveair- |
nocmb. g,
i.oa

Rt

t Y 3 04 3 o6 7T B 4 W lwu
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R IER Matemaruueckoe MoaenuposaHue

Bawm, BepoATHO, YxKe NPUXCAHNOCh BUASTh MOJENH JIOJIKH, CAMOMeTa, aBTo-
MOOMIif, U3rOTABIMBaTh Mojlend KyDa. npsimoyrosisHoro napamieienunena. Kax-
Jlasi MOJieNb, B 3aBHCHMOCTH OT ee Mpe/iHaszHaueHHda. otobpaxaer onpeneieHube
CBOHCTBA OpUrHHana.

Mamenamuueckas modenb — 3TO OIIHCAHHE HEKOTOPOI'o peabHOro o0beKTa
WK TIPONECCa Ha A3bIKE MaTeMaTHKH.

B npenstayHx kiaccax [js MOAENMPOBAHUS PEAlbHBIX MPOLUECCOB Mbl UC-
NOAL3OBAIN ypaBHeHHs, HEPABEHCTBA, CHCTEMbl YPaBHEHHMIT 1 HEPABEHCTB, (DYHK-
HUH M T. T,

Pewente 3apayu U3 moboif oTpacnn ¢ HCHONB30BAHHEM MaTEMaTHKH 1peay-
CMATpHBAET CilEAYIOLIME TPH JTana:

1) popmynHpyIOT 33134y Ha A3bIKE MATCMaTHKH, TO €CTh CTPOAT MaTeMaTH-
YECKYI MOJeJib;

2) pewaoT nony4eHHyH MaTeMaTHISCKY10 3aa4y;

3) 3aMuchiBalOT MaTeMaTHYECKOE pELIEHHE Ha H3bIKe, HAa KOTOpoMm Obina
chopMyIMpoBaHa UCXoAHas 3a1a4a.

PacemoTpiM HeCKonbKo MpUMEPOB.

[praep 1. Hafity, ckoneko norpelyercst KBaaparHHIX NIHTOK CO CTOPOHOM
15 eM, 4ToDBI NOKPBITE MMM NON BAHHOH KOMHATHI, pasmepbl Kotopoii 3,3 M X 2,8 M.

Tocmpoum mamemamuseckyo modensv 3adauu. IlycTs Ans MOKpeITHA Mona
tpebyercs x mnutok. [Tiomans opmoii rumrtku pasma 0,15 - 0,15 = 0,0225 (M),
mom@ank x mantok — 0,0225x Mz, a rnowans nona — 3,3-2,8=9,24 (MZ). [Tno-
ajib BCEX MAHTOK JOMKHA OBITE HE MEHbILIE IO N [Tona:

0,0225x > 9,24.
[TonyueHHoe HepaBeHCTBO U ABIAETCH MATEMATHUECKON MOJIEIBIO 33124 M.
Peumm mamemamuveckyio 3adauy, 10 €CTb HEPABEHCTBO:
0,0225x29,24; x=>9,24:0,0225; x2=41046).

3anuuem nozyuentvlil pesyibmam Ha Azbike HCXOOHOH 3adayu: 4Tobbl Ho-
KpPHITh [Of, HYKHO He McHee 411 nauTok.

B yciioBru nanHO# 3aja4M MCMONb30BaHbl HEMATeMATHYeCKHE NMoHsTHA, Ta-
KHe 3aJ1auy Ha3blBAOT npuknadnbiyy. YHcnopoe 3HaueHHe OTBeTa julsl MpHKIAA-
HHIX 337124 B OONbLUIMHCTRE cinyuaeB OblBaer npHOIMKEHHBIM.

[ipitvuep 2. Ha peoctat BoiBenu Hanpssxenue 22 B, Korna nanpsikenue yse-
nuunim Ha 10%, a conpoTHBiaeHHe peocrata YMEHbIIWIH Ha 9 OM, TO cuna Toka B
peocrare yBenuuunack Ha 1,1 A. Haiitu nauansHoe conpotuBneHue peocrara.
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loc TPOUM MAMEMAriiecKyio MO0€eab 300aul. ﬂycn. Ha4albHOE COlpoTHBIEe-

HHe peocTaTta paBHANOCH X OM, a HayallbHas CiJia TOKa — y A. Tak Kak HauaiibHoe

HanpskeHue paBHsuiock 22 B, to 22 = yx (U = IR — 3akon Oma juist yyacTka Lienu).

Korna nanpsokenue crano 22 - 1.1 = 24,2 (B) (yBenuunan Ha 10%), a conpo-

THBAeHHE cTano (x—9)Om, To cuna Toka crana (y+ 1,1) A. [lonyuaem:

242 =(y+ 1,1}(x—9).

MaremaTHuecKoi MOAENbIO 3a/1a4UH ABAACTCA CHCTEMA ypaBlICHHﬁ:

xy=22;

(x—9)(_v.+1.1)=

24,2

Petinivt nonyuernyo Mamemamuyeckyio 3a0ayy.

xy=22;
(x=9)(y+L1)=24,2;

Xy =22
22-9y+1,1x—9.9 = 24,2

xy=22,
Llx-9y=12,1;

xy =122
xy=9y+1,1x-9,9=24,2;
Lix—12,1
x‘i

9

LIFA-12,1x=198; x*—11x—180=0;

Xy=-9, ;=

20.

Uncio -9 ycnoBnio 3anauu He Y/IOBAETBOPSET.

1,1x-12,
YEITE T

=22;

l-

3anuuier pesvivmam Ha A3bIKE HCYOOHOU 3a0ayu: HAYaibiloe CONpOTHBE-

Hue peoctaTa paeusiaocs 20 Om.

NMpumep 3.U3 nyukTa A B IyHKT B BBICX@) BEJIOCHNEAMCT M JABUFAJCS CO

CKOpOCTBIO 20 KM;‘-I, a 4epes nonyaca BCJied 3a HHM BbIEXa/ MOTOLIMKIAKWCT H ABH-

rasics co ckopocTbro 36 kM/4. Yepes CKONMBKO BPpEMEHH 110CTE BhI€3/1a BENOCHEIH-

€Ta ero JIOFOHUT MOTOLHKIHCT?

MoXHO HOCTPOMTL pa3sHBIE MaTemarH4yec-
Kue Mogen 3toi 3agauu. [loctpoum Matemaru-
YECKYH) MOIE/b ApU MOMOLUM rpadguKoB (yHK-
umit. 3a tu Benocuneauct npoener 20f kM, a
MOTOLMK/IKCT. ABurasch Ha 0,54 meHsiie, 3a
(r—0,5) 4 npoeaer 36(s —0,5) km. Ha pucynke
66 w3obpaxeHs rpadukd (yuxumnit =20t u
s =36(t - 0,5). BepaxkarolHe 3aBUCHMOCTD pac_-
CTOSHMH, [POIAEHHRIX BENOCHIIEAUCTOM H MO-

TOUHKJIHCTOM. OT BPEMEHH JIBHMKEHUA BENOCHUIC-

5 Kpaeuyk B. AnreBpa. 9 kn. YueBHuk

SRV
4u y

L
1

A0

0.5)
201

S b
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negucta. YTobpl OTBETHTE Ha BONPOC 33]a4M, HY)KHO HaWTH abCIIMCCY TOYKH mepece-

yeHus rpadukoB pyukuuH. M3 pucyHka naxoaum, uro t = 1,1 4. Urak, MOTOLMKIHCT

Fuemennot RPUKIAONOT MUMEMANINKY

JIOTOHMT BENOCHOEAHCTA NpHOIKM3UTENBLHO Yepes 1,1 4 noclie Bele3aa BEJIOCHNELHCTA.

| SN G S T T I
‘I Eﬁnﬂ rex qomﬂeTaﬂaTméemﬁwp
TR T

Vicropust HaykH 3HAeT HEMaIO NPHUMEPOR, KOTMid B paMKax YIa4yHO MOCTPOEHHOH Mare-
MAaTHYECKOl MOLeNH MpH NOMOILLKM BhitMCIeHKH YIABAIOCh NMPEeAyCMOTPETh CYLIECTBOBAHHE
HOBBIX (PH3MuECKHX ABneHni M 00beKTOB. MBI yXKe NpHBOAMNK ONMH M3 TAKMX MPHMEPOB:
OMMpasch HA MaTeMaTHYEeCKHEe MOJIeNH, acTpoHoMHl JDk. Ajamc (Aurnust) B 1845 rony u
V. Jlesepbe (Ppanuns) B 1846 romy He3aBUCHMO IPYT OT pyra MpHILH K BHBOMY O CYIECT-
BOBAHHM HEM3BECTHOM TOrNA €Il MIaHeThl W yKasaiu ee mecrononokedue. Ilo pacueram
V. Jleeepre actponom I'. I'anne (Fepmanus) Hawen 31y naanety. Ee nassann HentyHom.

Anrnuiickuit Gusux I1. Jlupak 8 1928 rony nonyuus ypaBHeHHe IBHXEHHS INEKTPO-
Ha. M3 peleHus 3TOro ypaBHEHHs CNENOBANO CYLIECTBOBAHME JNEMEHTAPHON YaCTHIBL,
KOTOpas OTAHYAETCA OT INEKTPOHA TONBKO 3HAKOM 3NEKTPHUYECcKOro 3apsaa. Takylo HacTuly
8 1932 ropy otkpeun pusuk K. J1. Aunepcon (CLLIA) 1 Hassan ee no3UTPOHOM.

MeTon MaTeMaTHyeckoro MOJIENTHPOBAHHS UIPAET CYIECTBEHHYIO pONb B Kopabne- U
aBMACTPOMTENLCTBE, IKOHOMHKE U T. M.

LI 1] |
R 0 0 5 O e

|
Hocmpoume MamemanuyecKkyo Mooeis 3ada!m (503505):

El F

Yﬁﬂg

| B

503. B 3ane 400 mect ans sputeneil. Bee psilel MMEKOT 0JMHAKOBOE KOJIUYECTBO
mect. CKOMBKO psiIOB B 3aJle M CKOJILKO MECT B KaXKIAOM psiny?

504. B zane 400 mecr ans 3puteneil. Yucno psuos Ha 9 -Menblie yncia MecT B
Kaxa0M psifly. CkoJlbko psifioB B 3aJle H CKOJILKO MECT B K&XKIA0M psiny?

505. Vuenuk Kynun meckonbko Tetpajeit no 80 k., 3al/IaTMB 32 HMX MEHbLUE
3 rpu. CkonbKo TeTpajei OH MO KyNHTE?

EEWNNEON NN
ENEERER Eolo ]

Hocmpotime mamemamuueckyro modenv 300a%u v pewume 3a0auy (5067 525):

P S
l
S

506. B 100 r TeikBBI copepxuTcs 8 Mr puramuta C. CKOJNBKO HYKHO B3STh ThIK-
Bbl, 4r00b! nontyunts 100 mr Butamuua C?

507. Uz 10 kr cemsau nbHa nony4aioT 3,7 kr macna. CKONBKO Macla nony4qar 3
150 xr Takux cemnu?

508. YToObl CLIMTE KOCTIOM, ucnosib3oBaym 3,2 M Tkauu. Kakoe Hanbonbliee ko-
JTHYECTBO TAKHX KOCTEOMOB MOHO CIUWTh, HMest 60 M 3To# e TkaHu?
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509.

510.

512.

MoTouuKaucTa?

Macca 100 zepen Goneiue 80 r, a macca 50 Takux ke 3epeH He MeHbLue 35 T.
Kakoii Mmoxer OBITh Macca oiHOro 3epHa?

Ot kBagpaTHOIO JIMCTA MECTH OTPesaliu noJiocy wupuHoi 25 cm. Haiipute
HayaJbHBIE pa3sMephl JIKCTA, €CNK TUIOLAAE €r0 4acTH, 00pa3oBaHHOM noclie
oTpesanHs nonockl, pasHa 4400 cum’.

ABTOMOOHIIL NPEO/IONIEBAET PACCTORHUE MEMLy ABYMS ropoaamu 3a 2,2 4,
JABHrasch co ckopoctrto 60 km/y, Ha cKonbko HY»KHO YBENHYHTE CKOPOCTH
aBTOMOGHA, 4TOOBLI OH NPEOONIEN 3TO PACCTOsHHE 3a 2 u?

W3 nyukra 4 BeleXan MOTOLMKIMCT, a Yepe3 1,5 4 Bcnen 3a HUM — aBTOMO-
Ounb. Ckopoctk aBroMoOHia paBua 80 kM/4, a CKOPOCTH MOTOLMKIHCTA —
40 km/u. Yepes Kakoe Bpems noclie CBOEro Bble3da aBTOMOOHINL JIOrOHWUT

[ Hi

TT T :
| nyBeHbsi

_ .

517.

[UaH6bl W3rOTABMHBAKT W3 KBAaJpaTHHIX 3arc roBok co cropoHoi 60 mm. Ka-
KOii 1O/DKHa GBITH JUTHHA JINCTA CTANH, YTOOLI M3 HEro MOKHO OBUIO H3roTo-
BUTE 52 3arOTOBKH, €CiiM WHpHHa Nucta 300 mm?

W3 npsMoyroibHOro MHCTA JKECTH pPasMepoM 48 cv
30 cM X 48 M  Hy)KHO H3IOTOBHTb OTKPBITYH _i J’j

Kopobky. Jljis 3Toro no yrnam apsiMoyrojibHHKa
BBIPE3alOT KBaJpaThl, 4 NOTOM 3aruGaroT Kpas _
nucta (puc. 67). Kakoit pomxsa GbITh cTopoHa et 1_,
BBIPE3aHHOr0 KBalpara, 4roOH Miollajs IHa b—l

30 em

kopoGku passutack 1008 cm’? ol

LlInprHa KoMHaTBI MEHbILE ANHEL] Ha 1 M W anarowany — Ha 2 M. Haiinure
IOIa (b KOMHATHI,

Komnbtotepublii K1y nnanupyer paborars 94 B nenb u 00cnyxusars 38 wieHoB
Ki1y6a. ObciyKuBaHue KaxJ10ro NoceTUTeNs Kyda JI0/DKHO MPOHCXONTL E3KeIHER-
HO 32 OT/IENBHBIM KOMITBIOTEpOM Ha MpoTshieHny 1,5 u. Kakoe HaumeHbinee Komiue-
CTBO KOMOBIOTEPOB HYXXHO Ki1yGy, 4T0OB 00C/TY:KHBATH CBOMX NOCETHTENEH?

Ban ¢ menpiunM auamerpom nenaet 3a MuuyTty Ha 400 obopoToB Gobiue
coBepiuaet oavi 06opot Ha 0,2 ¢ OuicTpee, ueM BaJl ¢ OOIBILIMM AHAMETPOM.
Crkoneko 000pOTOB NeNnaeT Kax/iblii Bal 38 MHHYTY?

C nepBoro yuactka cobpanu 2880 1, nieHulipl, a o BTOPOro, oAb KO-
Toporo Ha 12 ra meHeine, — 2160 1. Haiinure nnoiaie KaXaoro y4acrka,
€CJTH U3BECTHO, YTO C KayA0ro rektapa Nnepeoro yyactka cobpaiH nilieHHLb!
Ha 4 u Gonblue, 4eM € KaXA0T0 NeKTapa BTOporo.
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519.

KaTtep npolLuen no peke NyTk OT NPHCTaHH A 10 NpHcTaHHd B U BEPHYJICS Ha-
3an. Ero CKOpOCTh B ctosiuel Bone 18 KM/4. a CKOPOCTh TeYeHMs pPeKH —
3 km/u. M3BectHo, 1o Bpemsi JBMkeHHs Katepa meHbuie 2 4, so Gosbiue
1,5 4. KakoBbIM MOKET OHITH pacCTOSHUE MEKIY NPUCTAHAMH?

i [t

Ve sachoass 1
J O (=]

v

s s

520.

521

522,

523.

524.

525.

Jlns onpepenenus rmy6GuHbl NOA3eMHOTO KoJloala crneneosior 6pockil Ha HHO
KonoAla KaMeHb u depe3 4 ¢ ycusllual 3ByK 0T ero nageHus. Hailaure rny-
OuHy Konoplia, cuuTtas., YTo cKOpocTk 3ByKa 340 m/c. a kaMeHb npH NaaeHuu
3a NepBbie ! ¢ nposeTaeT 5£° M.

Tennoxon or Kuepa 1o Xepcouna uner 5 cyTok, a or Xepcoua no Kuesa —
7 cyTtok. CkonbKo cyTok OyaeT naeith miot oT Kuesa o Xepcona?

Tlon crosinky aBromoOunel Hy)HO OTFTOPOAMTL NPsAMOYroJbHBIH YyacTok. B
HaJlMYHK ecTh MaTepuan As orpaxienus amiHod 300 M. C opHO#M cTOpoHBI
YuYacToK Jo/KHa OrpaHHuMBaThk 3aBoxckas crena. Kakumu noipkubl OBITE
CTOPOHBI y4acTKa, 4To0b! ero niomaas Obl1a HanbosnpLel?
Hy»Ho HM3roTOBHTE OKHO, uMeiolllee QopMy NpsMo-
YrOJIbHUKA, JONOIHEHHOro MolyKpyroM (cuM. puc. 68).
Ilepumerp okna momkeH Obith paBHEIM (4 + ) M.
Kakumu nomsubt” ObiTE CTOPOHB! NPAMOYI'OJIBHHKA,

YTOOBl OKHO nponycn(}a.no HauOoliblilee KONHYECTBO
cEda) Puc. 68
['py3, obimas macca koroporo Goibiue 40 T, Ho MenbLe 60 T, JOMKHE nEpe-
BE3TH HA aBTOMOOMIIAX, 3arpyxas ux nopoeHy. B mocnepmuii MomeHt /s
TIEPEBO3KH I'Py3a BLIIEIHIN HAa 2 aBTOMOOKIIS MEHBLIE, MO3TOMY Harpy3uiiu
Ha Kax/1bii apToMoOune Ha 1 T rpysa OoJbLIE, yem mIaHHpOBANM paHee.
Hailyiute maccy rpysa.

Cesuika obopynosana siiiukom, Bmernatommum 250 kr 3epua. Kakoii pomkna
OBITh LIMPHHA 3aXBaTa CERIKH, YTOOB! NPH CKOPOCTH 3,2 KM/Y H HOPME BEICe-
Ba 125 kr 3epHa Ha | ra 3epua B siuunke xpariio Obl He Oonblue, 4eM Ha 2 U
paboThl cessiki, a npu cKopocTH 4 KM/4 ¥ Tako#M ke HOpME BbiCEBa — HE
MeHblie, Yem Ha 1,25 u paGorbi?

526.

Pewurs HepaBeHCTBO:
a) (2,5x+ D(4x - 3) - 5x(2x+ 7) < 4;
6) (3—4x) - (Bx— 1)2x+9)—11>0.
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527. M3BecTHO, uT0 S <X <61 9 <y < 10). OucHUTE 3HAUECHHE BEIPAKEHHS:
a) 2x; 0) x—y: B) x +2y.

528. Ilpn kaxux sHauennsix k rpaduk GyHKUMn ¥ = X — 8x + 5 + k HMeET C OChIO X
o1y of1lyso Touky?

529. Crxonpko MuHautpoB 50%-ro pacteopa cynbharHoi KUCIOTH HYKHO CMe-
watk ¢ 10%-M pacTBOPOM 3Toii ke KMCAOTHL, uToOs! nonyuure 200 MUILIH-
MTpoB 25%-ro pacteopa?

IEEM NpouenTHbie paccueTsl.
®opmyna CNoXHbIX NPOLEHTOB

1. 3apa4yn Ha npouentTsl. Bol 3HacTe, YTO NPOLEHT — ITO OfjHA COTas, TO

1
1% =——-=0,0l. :
ecTh i X Torna
15 P 100
100 0,15; p 1 100% 7 1

Bbl Hay4MIIHCE TAKKE pelllaTh OCHOBHEIE TUIBI 334a4 HA NPOLEHTH], 2 KMEH-
HO: HAXOAMTh NPOLEHTH OT YHC:ia, YHCHIO 110 €ro HPOLeHTaM, MPOLEHTHOE OTHO-
LLEHHE JIBYX YUCEL.
Hanomuum:
1) umobur naiimu p% om wyucna @, HYHCHO UCIO @ YMHOXNCUMb HG Opobb
P .
100’
2) umobul natimu wucio, p% KoOmopoeo paeHo b, HyHcHO wucro b pazoerume
B,
H

Ha Opobe 100

3) umobubr nalimu, CKORLKO HPOYEHMO8 COCMUBTSEem yucno a om yuecna b,
HyJcHO pazdenumsy a Ha b u sanucame pesynoman e npoyenmax.

Hanpumep:
1) 15% or yucna 75 paBHO 75-]—5 =11.25;
100
2) uncnom, 15% koroporo pasuo 75. sBasercs 75 : % = 751-;00 =500;

3
3) npouenTHoe otiiolieHne uuces 32 u 160 pasno 1326 =0,2=20%.

PaccmorpuM Gosiee CHOXKHBIE 38/1a4H Ha MPOLEHTHI.
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3apaua . 3umuss Kyprka cromna 200 rpu. Bechoil ueHy KypTKu CHM3WIM Ha
10%, o npojiann ee TONBLKO TOrAd, KOrja HOBYIO LIEHY CHM3HMIM €LIE Ha
10%. Ha ckonbko 1pOLIEHTOB Li€Ha, 0 KOTOPOH MPOJaiH KypTKy, MeHbilie
Ha4yanbHOH?
Pewenue. Tlocne rnepBoro CHWXeHHs LeHy cHu3HiIn Ha 200 - 0,1 = 20 (rpn.),
H Kyprka ctana crouts 200 — 20 = 180 (rpw.).
Iocne BTOpoOro CHMXEHUs LieHy yMenbiund Ha 180 - 0.1 = 18 (rpu.). B pe-

3yNILTATE ABYX CHHIKEHHI LieHa KypTKH yMeHblumnack Ha 20 + 18 = 38 (rps.).

38 rpH. ot 200 rpH. coctasnser: —2%%-100% =19%.

CrefosarelibHo, HayalbHYEO UEHY CHHU3WNK Ha 19%.

Orger. 19%.¢

Ilpu peuwerun 37oit 3afauu HYXXHO OBUIO HAXOAMTb NPOLEHTHL OT 4HCIA H
NPOLEHTHOE OTHOLUeHWe ABYX uucel Lleny kyprkm nocne cumxenust Ha 0%

MOYKHO OLIJIO HAHTH TaK:

—200-19 —» ( _ﬂ): 0,9=
200~200-705=200-{ 15| =200-0,9 =180 (rp.)

Ecau yucno a ymenbuums na p%, mo nonyyum yucio a {l —-l%)-].

p
Ecnu vucno a yseauuumn na p%e, mo nonyuum wucio a(l +—|.

100
3azaua 2. Brknaguuk cHsn co ceoero cuera B 6anke 20% Bcex IeHer, a Ha clie-

Aytoiuui jieHb cusn 10% ocratka. [locne storo ua ero cuery ocTanoch

360 rpu. Croneko pexer 6b110 Ha cuery chayana?

Pewenue, TlycTb Ha cueTy BkIaJynka cHayana Obno x rpu. [locne nepsoro
cHATUA neHer na cuery ocranock 100% — 20% = 80% pnexer navanpHOI'O BKIaja.
M3 HoBoit cymmbl 66110 chaTo 80% - 0,1 = 8% HayankHOro BKIJIAaa.

Bruiagumk chsut 3a iea pasa 20% + 8% = 28% HauaneHOro BKIaja, a Ha cye-
Ty octanock 100% — 28% = 72%.

360 rpn. — 72%
x rpu. — 100%
360-100
x=—— = 500 (rpn.).

Onser. 500 rpu. e
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3apaua 3. Ecte aBa cinasa ¢ 30 u 10-npouieHTHRIM copepxanieM mMenu. CKoObKO

KWIOrpaMMOB Kax(Ioro CIjlaBa HYXXHO B3fTh, YTOOB! NOJIY4HTEL 6 KI' HOBOTO

cniasa ¢ 15-npoleHTHEIM copepxanueM meau?

Pewenue. Tlycte Hy)xHO B35Th X KT niepsoro criiasa (¢ 30-npoueHTHbiM co-
JepkanueM Menu). Torza BTOpOro criaBa Hy»kHo B3a7h (6 — x) kr.

Mepsreid cias conepxut 30% menu, a Bropoit — 10%. Tlostomy x kr nep-
poro craaea cogepxar 0,3x kr meau, a (6 —x) kr BToporo cninasa — 0,1(6 — x) kr
menu. Hosoiit cninae nomxken copepxkare 0,3x + 0,1(6 — x) kunorpaMMoB MejH.

C npyroH cropoHel, 6 KI' HOBOTO cCriaBa HOJDKHbI copepxaTh 15%, winu
6-0,15=0,9 (xr) meau. lNonyyaem ypaBHeHue:

0,3x +0,1(6 —x) = 0,9.

Pewuus ypaBHenHe, Haiizem: x = 1,5.

Wtak, uyxuo B3ste 1,5 kr mepeoro crnaea u 6-—1,5=4.5 (xr) Broporo
cruiaBa.

Ortser. 1,5 kr; 4,5 kr. ®

2. (Dépmyna NPoOCTBIX NPOUEHTOB. PaGorHHKam (PUHAHCOBBIX yupeXIeHHH
NPHXOJHTCS MPOBOAMTE PAacyeThl, CBA3AHHBIE C HAYHCICHHEM TNPOLIEHTHBIX JEHET.
PaccmoTpHM TakHe 3a1a4n B 001Lem ciiydae.

Ilycth GaHk Hauucnser BKIAIHHKAM €XEMECTIHO )% OT BHECEHHOH CyMMBbI.
Knuenr BHec Bknag B pasmepe Ap rpy. HyxHo HaiiTH, kakas cymma Gyzer Ha ero
CHETY Hepes 11 MeCSLIEB.

Hauucnas xaxapiit mecsiu no p% ot Ap rpH., 3a h MecslieB OaHK HAYMCIAET

pn% oT Ay rpH. w4, 1%(1) rpy. Hepes n mecsilieB KIHEeHT Oyaer HMeTh Ha cHeTy

pn pn
+A — = I+—
&t 1e0 Au[ 100] (rpu.).
O603Ha4HUM 3Ty CyMMy Uepes A, Torua nonyaum Gpopmyny
pn
A, = 1+ ~—] ,
Aa[ 100

KOTOPYIO Ha3kBaloT ghopmynou npocmeix npoyermos. 1o sroit opmyiie npousso-
JUAIT pacyeTbl, CBA3aHHbIE C HA4YHCNIEHHEM IeHH, amopru3almeil (M3HocoM) mexa-

HH3MOB, H3MEHEHHEM LIEHLI H T. M.

3. ®opmyaa ciokHBIX npoueHToB. [lycTe BKNamuuk BHeC B GaHK Ao rpH.
nop p% roposbiX. CymMMy Ag FpH. HA3KLIBAKOT HAYANBHbLM KANUMATOM.
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= : P
Uepes roJi 0aHK HaYMCIHT eMy p%. HIH A(,-W [PH. HPOYEHMHBIX OeHes.

Torpa Ha cuery Bknaa4vka cranei Ha p% aeuer Oosibiile, a IMEHHO!

00 ( i
+A, === 14+— ) — IR
Au A‘ ] A() L 100] (l"pl-[ ) HapaujeHnbliy kanuman

3a cnenyroumi roj1 emy OyiyT Ha4MCiIEHb! p% OT HOBOM CYMMEIL. DTa cCyMMa

YBEIMYUTCS Ha p% ¥ COCTABUT

2
14 14 P
+—=— (| l+——= | = A,| 1 +—| (rpn.).
A“( 100,/ 100 '\"100) VP
_p n
Uepes n €T HapallleHHbIH KanuTaj COCTABUT A, (] + m) IPH.
Wrak, navansHblit kanural Ay, MOJIOKEHHBIH B OaHk noa pY% roaosulx, Yepes
1 JIET CTAHET HAPALUEHHLIM KaITHTANOM A, HCHHCAAEMBIM MO GopMyie:

et

KOTOPYFO Ha3bIBAIOT (DOPMYAOH CROMNCHBIX NPOYEHNIOG.

’ S o e

| popt pepighu ypajoien 11— &5

Vnpanuene 1 CTOMMOCTE HEPEAIMIOBAHMOIO TOBApa Hepe3 Kaxipie S JHed
YMEHBLIAKT Ha 2% 0T HauanbHOil ctoumocTH. CanTas, 4To HavanbHas CTOH-

MocThb cocTasisina 400 rpH.. BEIMHCANTE CTOHMOCTE ITOFO TOBapa: a) Ha 6-i
JitHB; 0) Ha 16-i1 nedb; B) Ha 26-i geHn.

olld O-H JIEeHHL CTOMMOCTH TOBapa yMEHBLIAT Ha 2%; na 16-if eHp —

YMEHBIAKT TPOEKPaTHO HA 2%; Ha 26-it AeHE — YMEHBIIAKOT NSTHKPATHO Ha 29,

Hoaromy 1o Qopmyie HPOCTBIX [IPOLIEHTOR NONYYHM:

2 ]
A, = 400(1 - T&E) =392 (rph.);

_ 2-3
0) Ay = M[l—ﬁ) =376 (rpu.);

s B S
B) As = 40{](1—:——3 ) =360 (rpH.).
100 Pl .
2 0 o, . o,
¥ upasknenne 2»BKH3111IHK BHee B Oank 20000 rpu. noa 14% ropoBuix  CKONbKO
Aener Oyner Ha cueTy BKIaI4uKa yepes 3 ropa?
ol 10 hopMy e COKHBIX MPOLIEHTOB HAXOANM:

A =20000(1 +0,14)" = 2963088 (rpu.). o
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T

530. Haiigwure:
a) 20% ot 10; 0) 150% ot 20.
531. Haiiaute uncno:
a) 10% koToporo paBHsl 7, 6) 50% xotoporo paelu 15.
532. HaiiguTe npoleHTHOE OTHOLLEHHE YHCEI:
a) 5u 25; 6) 60 1 30.
YpoBehslA b

| |

537.

538.

541.

M3 monoka nonyvaror 23% cnnsok o Macce. CKOMbKO KWIOrpaMMOB CIH-
BOK MOKHO nony4sts W3 250 kr monoka?

MaruuTthblii xkeie3Hsak cogepxut 70% xeneza no Macce. CKONbKO TOHH e~
nesa copepxar 11,7 T MarHnTHOro xenesuska?

bponza — cnnag, conepxawmnit 85% menu v 15% onosa. CKOABKO MeaH U
0J10BA HYXHO B35iTh, 4TO0B! 1ony4uTs 240 kr 6poH3e1?

M3 800 r coiporo msica nonyunnu 520 r Baperoro. CKoNbko NMpOUEHTOB Mac-
CBI IOTEPSATO CHIPOE MACO Npy Bapke?

B ebi6opax npunsuin yuactue 588 w3 640 w3bupateiteii cena. Ckonbko npo-
LieHTOB W30Upareeit npHHAIK yyacTHe B Beibopax?

CKoNnbKO rpaMMOB COJIH HYXHO B3$1Tb, 4TOOBI NpHroToBuib 15%-ii ee pac-
TBOp, WMes 340 1 Boaw!?

CKOJIBKO rpaMMOB BO[bL HYXKHO B3ATh. 4TOOLL NpurotoButh 30%-i pactBop
conu. uMes 360 r conu?

3a HecBOEBPEMEHHYI) ONNATY A0Jra HauucastoT 3% Neuu 3a KaXALIH AcHb
Heonnarbl. Kakyro cymmy npujercs vnnaturs uepes () guel nocne cpoka
yisnarel 500 rpu. nonra?

Hoebtit komnbtorep kynuau 3a 3200 rpu. Kaxablii rol Ha ero aMOpTH3aLUIo
npuxoaurcs 10% or nwavanbnoil uerbl. Ckoapko Oyner CTOWTh KOMITbIOTEP
yepes 4 roga?

Brxnapuuk BHec B Gank 2000 rpu. noa 11% roaoewix. Ha ckonkko Gonbiue
BHECEHHOII CYMMbl OH CMOET NoJyyYH1b AeHer Yyepes 3 roaa’

Bruiaguuk guec B 6ank 1000 rpu. non 10% roaoesix. Kakasa cymma Gyner y
HEro Ha cuery uepes 3 ropa?
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544. B smBape npeanpustie u3rotorusio 750 eanuni npoaykimu, B espaie —

545.

546.

547.

548.

549.

Ln
tn

551.

552.

tn

n

800 emmBmL, B MapTe — T80 eauHuiL.

a) Ha ckonbko MpoueHToB YBENHUHIOCEH POW3BOJICTBO TIPOJIYKLIMH B (eBpa-
JIE 110 CPAaBHEHHMIO ¢ AHBapem?

0) Ha ckonbko npolleHTOB YMEHBLIWIIOCEH NPOH3BOACTRO MPOAYKLHH B MapTe
110 cpaBHEHHO ¢ (eBpanem?

3apabotHyro nuaty paGoyero Aga pasa yBEIWYMBAIH Ha OJIHO H TO XKe YHCII0
rnpouleHToB, W H3 cyMmbl 800 rpH. oxa Beipocna no 1058 rpu. Ha ckonbko
NPOLIEHTOR YBEHYMBAIH 3apabOTHYI0 ITaTy KaX/bii pa3?

Ilpu wakoii npoueHTHOH cTaBke B MeECHLl OT HayallbHOW CYMMBI BKJIaJ
2000 rpu. yBermmuuTest 3a roa 1o 2240 rpu.?

Ha crynuTenssomM 3k3amene no mateMarike 15% aburypHeHTOB He pellm-
JIt BEPHO HU OJHOH 3anauu, 144 aburypHeHTa PEeLHIH HEKOTOpBIE 334auH €
ouMOKaMH, @ OTHOLLEHHE TEX, KTO PELUMJI BCE 3a[a4H, K TEM, KTO HE peLInl
BEPHO HY ofHOM 3ajaun, coctaBnseT 5 : 3. Ckonbko abuTYpHEHTOB CHABAIN
9K3aMeH 10 MaTeMaTHKe?

Puc coneprxnt 81% Genkos, xupoB K yrieBojoB. benkos comepxur Ha 5%
Oornblue, a yrnesonoB — Ha 74% Oonelue, yeM xHpoB. CKOJILKO IPaMMOB
GenkoB, *HPOB 1 yriesoaoB oTaenbHo conepxat 400 r puca?

Bxnaguuk siec 8 6ank 11500 rpu. Hacre pener on nonoxun noa 16% rojio-
BbIX, a OCTa/lbHble — 10/l 14% ropoebix. Yepes roa cymma neHer, BHECEH-
HBIX Noa 16% romoBeIX, Crajla paBHa CyMMe aCHET, BHECEHHBIX noa 14%
ropoeblX. Kakyro cymmy Brec Bknaguuk noj 16% ropoesix?

. Bknanumk Brec B 6ank 3000 rpu. Yacte pener on nonoxun nox 16% ropo-

BBIX, @ ocTalbHbie — 1noji 15% roposeix. tepes rog npubblib OT CyMMSI Jie-
Her, BHeCceHHLIX non 16% ronoswix. okasaiack Ha 170 rpH. Gonblue npHObIH
OT CyMMEl, BHeceHHOH nojl 15% rojoeeix. CKoNbKO AeHer BHEC BKJIAJYHMK
noj1 16% ropoBeix?

Y106l nonyunte 1001 48%-ro pactBopa a30THOH KHCIIOTH, CMEILAJIH
40%-#t pactBop 210# KucaoTh ¢ 60%-M pacrBopoM. CKOJIbKO JIMTPOB Kakao0-
ro 13 PpacTBOPOB MCIOJIE30BAIIH?

Kakyo MHHHMaNBHYO CyMMY HeHEr Hy»HO BHectH B Gank noa 10% ropo-
BBIX, 4TOOB! Yepe3 3 rona nony4uTs 6osbiie, yem 50000 rpn.?

. Bknaguuk rec B 6ank 40000 rpu. nog 10% ropoBeix. Kakyro npu6euis oH

nony4HT Hepes 4 roga?
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555.

556.

557.

558.

559.

560.

S61.
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HeKapue HY>KHO 33KYIWTh MOACOJIHEYHOE Macno. Oﬂ,lia llmpMa npeanaraer

MacCJIo no 5 I'PH. 38 JIMHTP H 8% OT CTOMMOCTH BCETO KYIUIEHHOro macia 3a

TPaHCIOPTUPOBKY, a Bropas — no 4,5 rpH. 3a autp u 10% 3a tpancnopTu-
poBky. B kaxoii ¢ppMme BeIroaHee noxkynarhb MoJiCoiHeMHoe Macio?

B cooTBeTCTBHH ¢ TpeGOBaHHAMM arpOTEXHHKH 3€pHO HYKHO 3aChiaTh Ha
JANUTENbHOE XpaHeHue 1py BiaaxkHocTH 14% (KonauuMoHHOE cocTosHue). Ha
CKONLKO TPOLEHTOB YMEHBIIUTCS Macca coOpaHHOTO 3epHa, HMEFOLIEro
BI&XKHOCTE 24%, NpH I0BEAEHHH €0 10 KOHHIIHOHHOTO COCTOSHUA?
Hmeercs 500 kr xenesnoi pyabt. [locne ypanenus us pyast 200 kr npume-
ceil, copepxkauimx 12,5% xenesa, npoleHTHbIE CopepIKaHus Kxee3a B IoNy-
YeHHOH W HayanbHOM pynax ctanu otnuyarees Ha 20%. Kakas macca xenesa
6bl1a B pyne cHayana?

Crnas 3onora ¢ cepebpom, copepxaiunii S kr cepebpa, cnnaBunu ¢ 15 kr
cepebpa. IlpoueHTHble copeprkaHusi 30/10Ta B HAYAIBHOM W TONyYEHHOM
cruiaBax on4atTes Ha 30%. Haiignre maccy HayasnkHOro cnnaea.

[locne ycopeplueHcTBOBaHWA TEXHOJIOTHH TNPOM3BO/IMTENILHOCTL TpyHa Ha
npeanpusitud yBenuyunace Ha 20%. CKoNbKO NPOLEHTOB COCTABISET Tpe-
Jbizlyiias NpouW3BOAUTEIbHOCTL OT HOBOW?

INpopomxuTensHocTe paGoyero aHst ymeHblIunach ¢ 8 4 1o 7 4. Ha ckonbko
MPOLIEHTOB HYXHO MOBBICHTb POH3BOAUTENBHOCTE TPYA, 4TOOH! YBENWYUTE
JHEBHOH BbINYCK MpOyKLuK Ha 5%7

Lleny ToBapa cuuuiu Ha 10%, a noToM HOBYIO LieHy ToBbicunu Ha 5%. Ha
CKOJBKO MPOUEHTOB W3MEHHNIACH HaYalbHas LieHa Nnoclie AByX MepeoLeHOK?
Bknagumk BHec B 6aHKk HEKOTOPYH) CymMMy JieHer. tlepes roa eMmy HadvCliIH
npouentel, 4to coctaBiuno 420 rpu. [MpuGasus 580 rpu., BKIAIHHK OCTABMII
JEHbIW €lle Ha rof. B KoHle cnemyrollero rofa cHOBa ObUIM HAaYHCIIEHbI
NPOLIEHTEL, H Ha CueTy BKIagdvka crano 4560 rpH. Kakas cymma Obina cHa-
yana BHeCeHa Ha cuer, ecnu ona Goneie 1000 rpu.?

N S | I T
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562.

Pewnyte cucTeMy ypaBHEHWH:

) x—-y=2; 6) Axy+x=-2;
a
}-2 -3 =2xy; 6X)'+y =-2,
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563. YnpocTHTe BHIpaXKeHHE:

?.__b—l
ﬂi 122 : 6) 2 - e .
(a7 +b™") X Hxv+y” Yy -x

a) .

Xty _x‘hyil(l I+y)

564. Cxo/bKO TPEX3HAYHBIX YHCEJI MOXKHO 3anucats npu nomoum uudp 0, 2, 5, 9,
eclH:
a) Kaxayro uudpy MOXKHO HCMONBL30BATEL TOMBLKO OMH pas;
©) uudpm MoryT NOBTOPsITHCH?

565%. U3 nyHkra A B nyHKT B BIIEN TyPHCT W JIBHFIcA CO CKOPOCTHIO 4 KM/4.
Uepes yac Beniesl 3a HHM BBILLEN BTOPOH TYPHCT M JIBHTANCA CO CKOPOCTBIO
5 km/4, a etle yepes Hac U3 NyHkTa 4 BhleXal BEINOCHIIEANCT, KOTOphIii, 0b0-
THaB BTOPOIO Typucta, depes 10 mun nocne 3toro obornan u nepporo. Hait-
JIWTE CKOpOCTE BCIOCHNIEMCTA.

566*. Peuite nepaBenctro |x — 3| < a.

IEEM Cnyuaitbie cobbitus.
BepoATHOCTL Criy4anHoro co6biTus

1. Cayvaiinbie coObITHA. B Ku3Hu MBl [JOBONBHO YacTO CTAJIKHBaeMCs C
cOOBITHAMH, TEYEHUE KOTOPLIX NpeaBMICTh HeBO3MOMkHO, Hanpumep, nonbpocus
MOHETY, Halepesl Henb3s CKaszaTh, KAK OHA YNaleT: BBEPX OpJIOM WIH PEIIKOI.
BeinumMas Hayrag IapHK W3 JIOTOTPOHA, HEJIb3S CKA3aTh 3apaHee, Kakoe HWCio
Oyner va Hem nanucano. Ilonoiiid K ocraHOBKe, HENL3S MPEAYTalaTh, CKOABKO
MMHYT NPUICTCS XK, 1aTh HYXKHBIH TpaHcnopr.

EcTe cobbiTHS, BCE BO3MOXKHEIE Pe3y/bTaTbl KOTOPBIX MOXHO TPEIyCMOT-
petb. Tak, nocne nonbpaceiBanys MOHETE 0023aTENBHO NPOU30HIET OLHO U3 IBYX
BO3MOKHBIX COOBITHIL: «BBINANET OPEl», «BhINAJET pellKay. 3apaHee HEH3BECTHO,
KaKoe u3 3TuX cOOBITHIT NPOM30HJIET, NOITOMY HX HA3BIBAKT CAYYAiHBIMU CObbL-
muAMU. '

JIoboe cobbiTHE MPOUCKOAMT RCNEACTBME HCNBLITAHHMA (MITH HabloneHHs ).
Ecnu w3 naprun netaneil BeibuparoT Hayraa 5 netaneil 413 KOHTPOIA KayecTsa, To
BbIOOp Jetaneii — HCNbITAHUE, HATMYME CPEM BBIOPAHHBIX JieTajicit ojHoi Gpa-
KOBaHHOH — cobhITHeE.,

Cobbrtust Oynem oboznavats SonbinuMu OyksaMu natuuckoro andaswta A, B, C
u T. . Bynem paznuuars anemeHTapHbie H CIOKHBIE coBbiTHS. PacecmoTpum npumep.

IonbpackiBaioT urpaneuelii Kyouk. Ha ero Bepxmeii rpany MOMXET BuINACTh
uneno 1, 2, 3, 4, 5 unu 6. Utak, MOKET HPOH30HTH OIHO H3 LIECTH COORITHI:

Ay Bamaner yucno 1; 2

A BRINAJET YHCIo 2;



19. Cayuaitnvie cobvimus. Bepoamuocmo.cayuainozo coboimus 141

Az: BHInanet yneno 3;

A BHINEIET YHCHO 4

As: BBINAAET YHCI0 5;

Ag: BRINAAET UuCHo 6.

ITH cOOBITHS WMEHOT CHIEAYIOIME CBOHCTBA:

1) BcnejicTBME KaXKOTO MCIBITAHMA OABO M3 ITHX COOBITHIT 00sA3aTE BHO
npousolner;

2) HUKaKHe JIBa H3 HUX HE MOTYT MPOM30ITH BMECTE;

3) cobbITHA SBNAIOTCH PABHOBO3MOXKHBIMH (CPEIM HMX HH OJIHO HE WMeeT
MPEUMYILECTB B NOSBICHUH [IEpe APYTHMH).

CoOviTHsl, MMEIOLIHE TPH TAKUX CBOHCTBA, HA3BIBAKOT MEMEHMAPHBIMU CO-
OvlmusiMI, W CAVYAAMU.

MoHO roBopHTE 0 pe3yabratax noubpackiBanyis HIPaIbLHOrO KyOHKa, KOTO-
phle He ABIAIOTCS 3MEMEHTapHBIMK coObITHAMH. Hanpumep, BbiageHUe 4eTHOTO
YHUCNA, NOABAEHUE YHCIa MEHbLLE 4, nosiBJIeHHe oHoro 3 uucen 1,2 uam 3 v 1. 1.
Takune cobuITHs Ha3zbIBAKOT crodcHbIMY. Kaknoe cnokHoe CoOHTHE MOKHO pa3mo-
WKUTh Ha anemeHTapHble. Ilycth 4 — ymoMsiHyTOE BBILLE CIOMHOE cOOBITHE
«BHINIAZIET YeTHoe ynucio». CobbitiHe 4 MOXKHO pasiionMTh Ha IEMEHTapHEE CO-
ObiTHs Az, A4, A («BEINATET HHCIO0 2%, «BBINAIET YHCIO 4», «BBINAZET YHCHO 6»).
I'osopat., uto cobbiTHIO A chocobicneyiont 3 3neMeHTapHble coOBITHS A, Ay, Ao,
wim 3 ciyyas As, As, Ao

ﬂ()cﬁm&epmg,u Ha3uIBaOT C(}ﬁh[TI'{C., K(]T()p()c BCACACTBHEC JIAHHOIQ HCILITA-
HHS 00A3aTEABHO JIOIDKHO NPOM3OITH, 8 HeGOIMOMNCHBIM — CODBITHE, KOTOpOE He
MOMET TPOH30HTH.

Hanpumep, nocne nonbpackiBanng urpajibHoro Kybmka xots Obl OIHO M3
yucen 1, 2, 3, 4, 5 win 6 obs3aTeNsHO BBINAAECT, a YHCAO 7 BHINACTE HE MOJKET.
TMoatomy cobbiTHe «BbinageT oaHo w3 uncen 1. 2, 3, 4, 5 unu 6» ssasercs 1ocTo-
BEPHBIM, @ CODBITHE «BHINAAET YMCIIO 7» — HEBO3MOKHEBIM.

2. BepositHocTh cityyaitnoro cobuirus. [lycts B kop3une cetb 40 5610k, W3 HEX
25 kpacuuix W 15 3enensix. Hayran w3 xkop3urs Oepyr oaHo sibnoko. Obo3Haunm Oyk-
BOH A cobhiTHe «BRIHYTOE A0II0KO — Kpachoe», a OykBoii B — coOpiTne «BLIHYTOE
Abnoko — 3enenoe». KpacHerx #0110k 0ofblie. YeM 3enenblx. Tlosromy Oosblie BO3-
MOYHOCTe# («1IaHCoB») NpouH30iTH HMeeT colbrrie A. Bo3MoXnoCcTH oCyIecTBIeH!s
COOBRITHIL A 11 B XapakTepu3y10T HEKOTOPBIMH HHCIIAMH, KOTOPHIE ONPCIEIISIOT TaK.

B xop3une ectb 40 s610K, NOITOMY BCEX Cily4aeB B3iTh 0JHO s610K0 — 40.

CobriTuio A cniocobeTeyroT 25 cllyyaeB — CCIIM BHIHYIIH OHO M3 25 KpacHbIX s0-

NOK, a cobermiio B — 15 cayqaen. Bo3amOXHOCTE nosigieHus cobhITHA A Xapakre-
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H3YIOT YHCIOM 22:2 a cobpTHst B — yucnom B3 ITH YKCIa HA3BIBAKOT
i 408 40°8 B

eeposmuocmsivu cobertnii A n B. 3anuceirator: P(A) :%

P(B) :% (P — nep-
Bas OyKBa NaruHCKOro ciiosa probabilities — BepoOSITHOCTD).

J BeposiTHOCTLIO cilyuaiiHoro cofbiTHSl A HA3LIBAOT OTHOlle-
Onpedenennel HUe YHCIA PABHOBO3MOMKHLIX CIy4aeB, CNOCOOCTBYOIIMX CO-
OBbITHIO A, K YHCY BCEX BO3MOMKHBIX CIY4ACR,
Hrak,
P(A)=",

n
rie n -— obllee 4HC0 PAaBHOBO3MOXHBIX CIIyYaes, 1 — YHCIO Ciy4aes, crnocob-
CTBYIOLHX cOOBITHIO A.

Ecnu cobbitie A4 sipisercs AOCTOBEPHBIM, TO eMy criocoOCTBYIOT BCE N BO3-

n
MOXHHIX ciyyaes, [Ins Takoro cobutuam =nu P(A)=—=1.
n

0
Ecnu cobuimie A aBngercs HepO3MOXKHBIM, Tom =0 U P(A)===0.
n

Ecnu cobritie A cnyyaiiHoe, TO eCTh TaKoe, KOTOPOE MOMKET NPOU30MTH HIK

HE UPOH3OHTH, TO €TO BEPOATHOCTE YIOBIETBOPSIET HepasencTry: 0 < P(A) < 1.
Tavi Lt P11k P . a0 r""i'"'“ch
| i Fpm.reﬂbl peiueHua yﬂpT)KHeHHA €
BN G O I

Yopaxuenne 1. KakoBa BepodTHOCTb TOT'0, HTO noclie noadpackiBaHus HIPAILHO-

ro Kkybuka BblITafieT Yy1ceno, Kkpatioe 27

o Ilycrb cobuite A — Brinager uucno, kparuoe 2. Ilocne nonGpacuiBatus
HrpanbHOro KyOMKa MOXET BhINAacTh Ntodoe u3 weetu uncen 1, 2, 3, 4, 5 unn 6,
noaromy # = 6. CobbiTuio A cnocobereyrot 3 cnyyas — ecnu Beinaget uuciio 2, 4

unu 6, nosromy m = 3. Cnepoatensho, P(A) = % = % ®

Yupamucune 2. B naprun n3 1000 neraneit ecre 600 neraneii nepsoro copra,
370 — mroporo 1 30 Gpakosanubix neraneii. Kakosa BepoATHOCTb TOTO, YTO
Hayra/ BblOpaHHas netans Oynet HebpakoBanHoi?

o Ilyctb cobuthe A — Brbpanuas jerans nebpakosannas. B naptum ecth

1000 peraneit, nosromy n = 1000. HebpakoBanneix netaieii ects 600 + 370 = 970,

noatomy m = 970. Cneposatensho, P{A) = % =0,97. e
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Vupamucnue 3. B anmke nexat 5 Terpaeii, u3 vux 3 B KieTKy ¥ 2 B JIMHElKY.

Vyenuk Gepet nayran use terpaau. Kakopa BepoATHOCTH TOTO, YTO CPEAH

HHX OyneT xoTs Obl 01Ha TETPab B AHHEHKY?

o [lycte cobuite 4 — cpenv BeIOpaHHbIX TeTpanel Oyner xots Obl onHa
TETpaab B JuHeiiky. O603HauuM TETPAaM B KNETKY: K, K2, K3; TETPaIH B JIHHEHKY:
. 1. Hocne Buifopa aByX TeTpajeil BO3IMOXKHBI CIEYIOIIHE CIIYYau:

Ki, K2; K, K3t KA KpaJiag

Ko, K3} K2, li; K2y

K3, Iy K3, 1125

Jy, T,

Beex nap Terpazeii, a 3HA4YMT, BceX BOIMOKHHIX ciyuaes, ecth 10, noatomy

n=10. Cobrituio A cnocoberryror 7 cnyqaee (K, Jy; Ky, oy Ko, 113 Ko, /o K3, Ay;
7

K3, /123 Jly, M), noatomy m = 7. Cnepoparensno, P(A) = 10 =0,7. ®

- ; T T o
L1 . o .

567. buartnoHuCT NPOU3BOAMT 5 BRICTPEJIOB 110 5 MulleHsm. TTpH Kax oM BbicTpe-

|
!___
|

ey i e |

Jie OH MOJKET NonacTk B MHUIEHb, 8 MOKET M He nonacte. Kakoe u3 ykasan-
HBIX COORITHIT SIBASIETCS CYYAHHBIM; HEBO3MOKHLIM; JOCTOBEPHBIM:

a) OH nonajeT B 4 MHIIICHH:

0) OH He MoNajeT HU B OJIHY MHUIIICHD;

B) OH ronazer B 6 mMuileHei?

568. B ypue umeercs 5 6enslx 1 5 uepHbIX mapop. benble mwapel MMEIOT HOMEpa
or | no 5, a uepusie — ot 6 10 10. M3 ypHbl Hayraj BhIHUMAKOT OJIMH 1LAD.
PaccMoTpumM cobBbITHS:

a) BHIHYTHIIT Wap Oyaetr umetk HoMep 3;

©) BeIHYTHIET 1iap 6yaeT umeTs Homep 7;

B) BBIHYTHIH 11ap Oyner Oenbim;

r) HoMep BLIHYTOTO 1iapa Oynet KparteH 4.

Kakue u3 1aHHbIX COBBITHI ABJSIOTCS 3EeMEHTapHbIMH; cloxHbBIMM? Hazo-
BUTE BCE HIEMEHTapHBle cOObITHA ITOTO MCnbITaHus. Kakue anemeHTapHbie
cOOHITHS (Cllyyan) criocoGCTBYIOT Ka#/10My H3 NaHHBIX CIIOKHBIX cOOLTHI?

569. U3 ngtu uucen 2, 3, 5, 10, 15 nayraa uibuparot onso uncno. Kakosa sepo-
STHOCTB TOT'0, 4TO BEIOpaHHOE YHCII0 OKaKeTCs:

a) yHcaoMm 3; ©) unciom 15;
B) YETHBIM; r) HeYeTHHIM;
11) ONHO3HAYHBIM; €) JIBy3HauyHbiM?
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570. ns notepen ebimyutenst 1000 6uneros, 400 13 KoTopbIX — BRMIPLILIHBIE. Ka-

571.

572.

573.

574.

575.

576.

571.

578.

KOB& BEPOATHOCTH TOIO, YTO OJIMH KYTUIEHHbIH OHIIET OK&XKETCH BHIMIPLILIHBIM?
M3 ypuhi, B KoTopoit 5 6eibiX 1 10 kpacHbIX WapoB, HAYra] BEIHUMAIOT OIHH
wap. Hakinyre BeposTHOCTE TOTO, 4TO BEIHYTBIN (LAP OKaxkeTcs OenbiM.

B kop3uHe umeetcs 3 Oeitblx rpuda, 7 colpoexek u 8 macnart. Kakosa sepo-
ATHOCTb TOTO, YTO HAYTall BIHYTHIH W3 KOp3uHB rpub Oynet ceipoexkoii?
KakoBa BeposiTHOCTB TOr'0, HTO MHOCAE NOAGPACHIBAHMS MIPATBLHOTO KyOUKa
BhINAJECT:

a) yucho 4; 6) uncio 8; B) UKCII0, HE paBHoE 4.

B kowenske ecTh 6 MoHET no 5 k. M 2 moHeTw no 50 k. Hakinwre eeposit-
HOCTB TOI'C, 4TO HAayTa/l BhIHYTas MOHeTa OyaeT MMeTh HOMHHAT:

a) 50 k.: 0) 5 K.: B) 10 K.

B suuuke umeetca 50 namnoyex, w3 uux 2 6paxoannsie. 3a6pain 20 vebpa-
KOBaHHBIX namrioyex. Kakopa BepOATHOCTH TOI0, YTO MOCHE ITOr0 Hayrajl
B3fTas JamMrio4ka Oy.er OpakosaHHoi?

B Baze vimeerca 12 mokonagueix kouder v 15 nenennor. M3 nee Hayran
B3ANH 2 KOH(ETH, KOTOphIe 0Ka3anuch ulokosiaauemu. [locne sroro u3 passl
B3sJIM Hayraz ewle ofHy Kouety. KakoBa BepoATHOCTE TOTO, UTO 3Ta KOH-
teta OKAKETCA OKONAAHOH?

MMaprus n3 60 wsnenuit umeer 5% Gpaxa. Haitnure BeposTHOCTH TOTO, 4TO
Hayral B3atoe usenue Oyner bpakopanubim. Kakum Oyner oTBET. eciu Ko-
JnnyecTBo Beex jevanci Oyaet pasno 807 Caenatite BrBOL.

2 o .
B napke pacrer 360 nepesbeB. U3 HUX g — Xeoiinsie. Haiinute Beposit-
HOCTL TOFO, YTO Hayrajl yKasaHuoe jaepeBo OyieT xpodnniM. Kakum Gyner

OTBET, €CJIH KONWYeCTBO Beex jieperbeB Oyaer papno 4507 Caeilaiite BLIBOI.

Vho

i A

579.

580.

B ypue umeercs 25 0AMHAKOBLIX LUAPOB, NPOHYMEPORAHHBIX YHCIaMH OT |
no 25. Uz ypuwl nayraa Gepyt oaun wap. KakoBa sepOsTHOCTEH 1010, YT
HOMEp LLIapa OKAKETCS: :

a) mensiue 10); 0) KpaTHbiM 3;

B) KpaTHbiM 2 1 3; r) KpatbiM 2 win 37

Haiijiure BepOsATHOCTE TOIO, YTO HAYTAR B3ATOE ABY3HAYHOE HCIO OKAKETCS:
a) Golisiie 90; 0) kpatHbiM 10;

B) KpaTHeiM 25; r) Menbe 10.
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581.

582.

583.

586.

588.

Ha cknaje ects wu3uenus MeprOro W BTOPOIO COPTOB, NPUYEM W3IEIMI
BTOpOro copta k 1,5 pasa Gonblue, yem nepeoro. Hailuure BeposTHOCTE TOTO,
UTO HayT4a/l B3STOE U3IENTHE OKaXEeTCH U3/ieNIHeM NEpBOTO COpTa.

Kauectro netaneii npoepsior aga KoHTponepa. Ilepeblii KOHTpoaEp npose-
pun 55% scex netaneid, a sropoit — 45%. Hayraa 6epyr oany getans, Ka-
KOBa BEPOSTHOCTE TOIO, 4TO €€ NPOBEPAN BTOPOil KoHTposep?

B nepgoii Kopobke nexat kapTouku ¢ Homepamu ot | 10 3, a Bo BTOpOi — oT
4 no 6. U3 kax:1oit kopoOku depyT Hayraa no onHo# kaprouke. Haiijnre sepo-
ATHOCTB TOI'0, 4TO CYyMMa HOMEPOB BHIOpanHbIX KapTouek Oyuer pasua 7.

W3 uyethipex uncen 2, 3, 5 u 6 nayran BeIOMpAlOT ABa YNCHA. MPH TIOMOLIN
KOTOPBIX 3aryChIBAIOT MNpaBHibHY0 Apobb. Kakoea BeposSTHOCTH TOTO. HTO
91a pobb OKAXKETCH COKPaTUMOi?

Ha 1pex kaproukax Hanucano no oaHoit oykee: M, O, C. Kaprouku nepeme-
IUMBAKOT ¥ packiaasieaioT B psjl. Kakosa BepostHOCTL TOTO, 4TO 0Opasyercs
ciopo COM?

Tpu npyra Kynuiw OWieTsl HA CAMOTIET B OTHOMY PSily KPECes U3 rpex MecT
H cnydaiinbiM obpasom 3ananu 3tv mecta. Haifjnte seposTHOCTH TOTO, UTO
Kax/iblii W3 JIpy3ei 3aHsul CBOE MECTO.

Has cOopku TeaeBH30poB nonyynan 900 MUKpPOCXeM OT IBYX MOCTABLUKMKOB.
BepostHoctb TOro. 4to Hayrall B3sras MHKPOCXEMa NOCTYNWIA OT MEPBOTo
nocrapimka, paepsa 0,6. Cronbko MHKpocxeM MNOCTYNHIO OT Kam/0ro
NoCTaBLHKA?

B knacce 28 yuennkos. BeposTHOCTE 10r0. 410 HaYrajl yKasaHHbIH yUeHHK OKa-

- 3! '
HETCA NEBOUKOH, paBHa 7 CKONBbKO B Kacce JIeBOYEK M CKOJIBKO MAlibYUKOB?

Ypoketn|B e

I A

589.

590.

591.

592.

Yuenuk 3a0bn nocnenue Tpy UHQpL hoMepa Hy»HOro Teiedona. [Tomus,
ato 3TH uudpsl pasibie, oH nabupaer ux mayraa. Habiaure BepostHOCT
TOro, yTo HadpaHHbe UMQPLI ABIAIOTCS NPABUITLHBIMH.

O HeKOTOpPOM TPEX3HAYHOM KOAE M3BECTHO, HTO: OH HE COAEPIKUT Luppbt O,
1. 2, 3 v 4 nudpsl KoAa Moryt noBTOPsTLCA. KakoBa BEPOSTHOCTB TOFO, HTO
HAYraj Ha3BaHHbIil KOJI € TAKMMH CBOIICTBAME COBNANET € NaHHLIM?

Ha natn kaproukax nanucano no onwnoii 6ykee: A, E. C, H. 4. Hayran oany
3@ HpYTOoil BEIDHPAIOT TPH KAPTOYKH i PACKNABIBAIOT B Psifl B MNOPAAKE M0sIB-
aenus. Kakora BeposiTHOCTE TOTO, wi¢ oOpasyercs cnoro CAJ?

Hcenonnsyst undpet 1, 2, 3, 4 1 § e 6oace oanoro pasa. Hayra nuyT HEKO-
TOpoe Tpex3Haunoe yucno. Haiire BeposaTHOCTE TOro, 4TO 9TO YHCIO OKa-

HETCH YCTHBIM.
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593. Haiigute BEpOATHOCTH TOTO, YTO HAyrajl B3sATOE TPEX3HayHoe Yucno Oyner
KpaTHbIM 2 MM 3.

594. Ilapriio getajieit W3roTARIMBAIOT HA JBYX cTaHkax. BeposTHocTh HM3roToB-
nenus GpakosaHHOM erany Ha neppoM ctanke pasua 0,02, a Ha BTOpOM —
0,025. Cpeau 500 neraneii, u3 kotopeix 300 H3rOTOBRIEHO Ha NEPBOM CTaHKE
u 200 Ha propom, Hayral BHIOMpaloT ofiHy jetans, Kakosa BepoOsATHOCTD TO-
ro, 4to BelOpannad Jetalb OKaxeTcs OpaKoBaHHON?

595. B kiacce 29 yuenukos. Ha 3KCKypcHIO B My3eit xounn 24 yueHHKa, B My3e#
u 300MapKk — 16 yYEHHKOB, @ 2 YYCHUKA He XOJMITH HW B My3eH, HH B 300-
napk. KakoBa BeposiTHOCTE TOro, Y4TO Hayraa yKasaHHbIH YYCHHK Kiacca Xo-
JUA1 Ha IKCKYPCHIO B 300napK?

596. OpnHorpeMeHHO MOAOPacHIBAIOT JBa MIpalbHBIX KyOHMKa. KakoBa Beposit-
HOCTB TOTO, YTO BHINAAYT YHCNA. CYMMa KOTOPBIX HE MeHblie 77

597. Mouety nonbpaceiBaloT ueThipe pasza. KakoBa BEPOSITHOCTH TOTO, HTO
«open» BEIMANET: a) ABa pasa; 6) XxoTs Ol gea paza?

i | | F_‘ ] S | “1""‘1——7"_7 | O ) T l _"‘ ['"
: -~ Ynpax st ANS NOBTOPEHN
ANEEA AR RN
598. [loctpoiite rpaduk GpyHKumn y = 2x° — 3x.

599. Peiuvite HepaBEHCTBO:

a)x’ —4x—5<0; 6) —4x* — 4x +3 <0.
600. Cokpatute npo6b:
a—49 x=3
a) —; 0) 5.
) Ja+7 ) X —x-6

b+3 b-3 2 +18

: HE 3aBHCAT
b-3 b+3] 9-p?

601. JlokaxuTe, 4TO 3HAYECHHS BLIPAKEHUA
OT 3HaueHuk b.

602%, Marematuk Lies fomol no Gepery peku MPOTHB TEUEHHs! CO CKOPOCTHIO B
nonTopa pas3a Gonbluel, Yem CKOPOCTE TEYEHHs PEKH, Niepka B pyKax Huisiny
U maiky. B HekoTOpkIi MoMEHT BpeMeHH OH OPOCHI B peKy LIy, rnepemy-
TaB €€ C NAJKOi, H NPOACIIKIAN JIBUraThcs C TOH e CKOpoCThio. Yepes neko-
TOpoe Bpemst OH 3aMeTHIT otHOKy, Opocun B peKy najiky W nobexai Hasal co
CKOpOCTBIO, B JiBa pa3a Oonblieii, yem wwen pasbiie. OH JOrHan HuiAny, Bel-
HYM €e M3 BOBI M MOLLeN OPOTUB TeYeHUA PEKHU ¢ NMPEUBIIYIeli CKOPOCThIO.
Ipoiigsa 10 mun, OH yBHAEN Nanky, nisBLIyto 1Mo pexe. Ha ckonbko paublie
OH nipuiiest Gbl loMoH, ecnii OB He NeperyTall NAIKY ¢O LANoH?
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I Cratuctuueckue pavHbie

1. CraTucruyeckne Habaoaenns. Bol, BeposTHo, He pas ciiblllaK naHHbie
0 COCTOSIHMH fOTOJBl B PA3THUHEIX YIONKaX MNaHers, 0 pe3ynsTarax BbIGOPOB,
COUMANILHBIX OMPOCOB W T. N. IT0 cmamucmuyeckie Oanrible. CTaTHCTHYECKHE
JIaHHBIE [TO3BONSAIOT HE TONBKO OXBAaTHTh KAPTHHY HEKOTOPOTO BOMPOCA HA JaHHOE
BpEMS, HO W MIaHHpOBaThL HeobXxoaumbie JekcTeus na Oyayuiee. Tak, cratueTuye-
CKME JIaHHBIE O 3aHATOCTH HACENEHUs MO3BONAIOT ONPEEIUTh, KaKoe KOTMYECTBO
CHELUMAIUCTOR W KaKoi KeanuUKauuW clejyer TOTOBHTh, B KAKOM pErHoHe
clelyeT CTPOHTL TO HITH HHOE NPELIPHATHE, U T. 1.

Mertourl cbopa, 00paboTKH, HHTEPIPETALIMK PasHOOOPA3HBIX JaHHLIX W3y4YaeT
OTJENbHBIN Pa3/Ie]l NPHKIATHOH MATEMATHKY -— MAMEMGMUYECKaa CHamucmuKd.

Ilycte HYIKHO HCCNENoOBaTh CEMbM TOpOJA [0 HEKOTOPOMY IPH3HAKY
(HanpMep, pacrpeaeNuTb CEMBH TI0 KOJWYECTBY JETel, 110 BEMHYHHE MECAYHOTO
MaTepHaJlbHOTO N0XO0[a ha OJHOCO 4ieHa CeMbd M T.M.). Jlns 3Toro mMoxHo
NPOBECTH CHAOUHOE HADNIOAEHHE — MOCETHTh KaXIY!0 CEMbIO H BBIACHHTH MHTE-
pecyiotiide Hac Boripockl. MoxHo niposecth BebopouHoe Habnioienue — Hccre-
JIOBaTh TONBKO YacTh CEMEH M NO pe3ysibTaTaM UcCNeloBaHHs CHENaTh BLIBOJL O
BCeX cembsix ropona. [TpH 3TOM COBOKYNHOCTE ceMeii, oToOpaHHBIX Ast nabniose-
HUSl, HA3BIBALOT GBLOOPOYHOLI COBOKYNHOCIbIO, HITK TIPOCTO 66lOOPKOIL.

B obuwem cnyuae 8pt6opka — ITO COBOKYIHOCTh OOBEKTOB, OTOOPaHHBIX 1A
Habmonenus. Jnst Toro yro6bl 1Mo AaHHEIM BLIOOPKH MOXHO GO CYAUTDh O CBO¥-
crBax Beex 0OBEKTOB, HEOOX0aMMO, uToOK BRIOOPKa NpaBubHO oTOOpaXxana 3T
croicTBa. 310 obecnieurpaeTcs B MEPRYIO ouepenk clydaiHocTeio 0T6opa, Korda
BCe 0OBLEKTHI UMEIOT OJIMHAKOBYHO BEPOATHOCTS I10NACTh B BHIOOPKY.

2. O6pafoTKa CTATHCTHYECKNX JaHHLIX M cnocodbl nX nogayu. Paccmot-
PUM [IPHMEPHI.

Ipumcep 1. B ornene xenckoit obyBH B TeueHHMe TpeX [uell NpoBOAMIM
HccreIoBaHHE JUIA W3YUEHHs Chpoca Ha ompencieHHbie pasmepel o0ysu. 3a 3TH
AaHW OBL10 npojiano 22 napel 00yBH ClIEAYIOLLKX Pa3sMEpoB:

38: 36; 38: 37; 40: 38; 36; 35: 35; 39; 37; 40; 41; 37; 39; 36: 38; 37; 37; 38; 39; 37.

Pacrionoxum 3TH faHubie B nopsazike HeyOwisanus pasmepos: 35; 35: 36; 36:
36; 37:37:37:37:37;37. 38;38:38;38:38; 39:39: 39; 40;40; 41.

Tonyunnu Tak Ha3eIBAEMBIH panscuposantelit pso nanubix Habmogenns. Ou

cogepxuT 7 rpynn pasmepoe o0yBH. 3HaueHue KaXOH TPYMNbl HA3bIBAKOT
eapuaHmoti, a 4ACN0. TIOKAa3hIBAIOIIEE, CKOJIBKO pas BCTPEYAETCH BapHaHTa, —
yacnomoil COOTBETCTRYOLIEH BapuaHThl. B npuMepe uMeeM Takue 7 BaApHaHT:

35; 36; 37; 38: 39; 40; 41.
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Bapuanta 35 wmeer uactoty 2 (35-H pasMep BCTpevaercs ABa pasa);, BapHanTa
38 — wacrory 5: sapuanta 41 — uacroty 1.
Pesynbratel HabmoieHHs y10610 NpefcTaABHTE B BHIE TAKON TabiinLbL:

Paswep 35 36 37 38 39 40 41
Yacmoma 2 3 6 5 3 2 1

Yro0bl BA3yanbHO OXBATHTD JIaHHBLe HAOMIOLEHHS, TOCTPOMM HA KOOPIHHAT-
HOH NIIOCKOCTH TOYKH, abCLMCCHl KOTOPHIX paBHbl pasMepam o0yBH (BapHaHTam),
a Op/IMHATBI ~— COOTBETCTBYIONIEH 4acToTe pasMepa, H COCAMHUM COCEIHHE TOUKH
otpeskamu (puc. 69). [MonyuenHyro NoManyro Ha3LIBAIOT HOJUSOHOM YACHON.

Yacmoma

64
54
44
31
2+
i 4

0 34 35 36 37 38 39 40 41 42 Pasuep

Puc. 69

Jlna narnsaHoro wiobpameHns AaHHBIX HaOJIOJEHUS MOMKHO HCTIONb30BATh
u auarpammy (puc. 70).
: Yacmoma

6+ s
54 e
4]

1ol 0s

0 37 38 39 40 41 Pazuep

Puc. 70
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I'padmueckre n300paskeHUs NMO3BOJISIIOT BH3YajlbHO OXBATHTL BCH) COBOKYTI-
HOCTh JIAHHBIX M COCTABMTH KAPTHHY HCCheaoBanus B UesioM. Tak, u3 pucyHkos 69
1 70 BiiHO, 4TO BOMBIUKM CHIPOCOM NONB3YeTCH Kenckas 00yeb 37 1 38 pasmepos.

Hpumep 2. Pacemotpum Tabnuiy, B KOTOpoi yKasaHo, N0 Kakoil LeHe H
CKOJIBKO OBLTO 1poJiaHy apOy30B Ha PLIHKE 33 OJIHH JICHb.

Lena za [ ke,
2PH.
Macca npodan-
HbIX apbvsos, ke

1-1,2 1,2-1.4 1,4-1,6 | 1,6-1.8 1,8-2

80 100 75 55 30

Ilo tabnuue onpeaensem, 4to apOy30B, LEHA KOTOPBIX HAXOAMTCA B HHTEP-
sane ot | rpu. po 1,2 rpu., 6bwo npogano 80 kr. I'oBopsT, 4TO NEpBOI CTPOKOH
TabIMLbl 3a7aHbl uHMEPEANL! LEHb', a BTOPOH — Yacmomel 3THX MHTEPBATIOB
(mMacch! apOy30B, NPOJIAHHBIX MO 1IEHE COOTBETCTBYHIMX UHTCPBAJIOB).

Jnst rpadmueckoro 300paXkeHHs NaHHbIX TAKOTO HabMONEHHS HCTIONb3YIOT
2UCMOoZpammy, KO10py CTPOAT Tak: Ha 0cH abcLuce 0TMEYaloT 3ajainHble HHTEp-
Bajbl M HA Ka/JIOM M3 HHMX, KaK Ha OCHOBaHHM, CTPOAT NPAMOYIONbHHK, BBICOTa
KOTOPOI'0 paBHa 4acToTe COOTBETCTBYHOIIEro HHTepBaa (puc. 71).

Maccea, ke

100 +
80+
60+
404
201

0 I 1.2 14 1.6 1.8 2 Uena opu.

Puc. 71

Paccmotpum ipyroi rpadutieckuii crocod n3obpaxkenus JaHHBIX YTOTO HA-
6sropenns. Ha ocu abeypec CHOBa OTMETHM 3a/aHHBie HHTepBansl. K cepennpam
ITHX HHTEPBATIOB NpoBeIeM MePIeH MKy Nsipht, NJIHHA KOKA0TO U3 KOTOPLIX paBHa
HacToTe COOTBETCTBYHOLIEro HHTepeaia. CoeIMHUB KOHLBI COCEJIHMX MepneHIHKy-
JIAPOB OTPE3KAMH, NOIYUHM JOMaHY (puc. 72), KOTOPYH Ha3blBaKT HOIHCOHOM
YdCcnmont MHTEPBAJIBHOTO pacipeelleHns JaHHbIX.

E'[lrrepna.'lu ueH Moxuo 3anasath tai: [10 1.2 [1.2: 1.4); [1,4: 1,6); |1,6; 1.8); [1.8: 2]. Lpu Takom
3AMAHHH NOHATHE, Ky /1A HYIKHO OTHOCHTE 3HAUCHHE BEJMYHHBL, COOTBETC IBYICLLES OAHOMY W3 KOH-
LOB MHTEpBana.
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Muacca, ke
100 +

RO+

60+

0 LU 13 LS L7 19 Uena opn.

Puc. 72

Hmoe. lannpie naGmozennii ynobrno npeactasnsTs B Buje tabnuy u rpadu-
YeCKHX H300paKeHH.

Hns rpadmdeckoro uzoGpamenus JaHHBIX, KPOME YK€ PacCMOTPEHHBIX CTY-
MEHYATBIX JHarpamMmM, FTMCTOTPaMM, TTOJIMTOHOB YacTOT, MOXKHO HCTIONB30BaTh JPY-
THE BHJIBI IHArpaMM (KpyroBeIe, THHEHYATHIE), rpaduKy.

3. Cpeanue 3nauenusi. PaccMoTpum npumep.

[pumiep 3. B Teyenwne mas yepes nels, HaOmoaasd 3a TEMNEPaTYpoi BO3Lyxa
B IMOJIHOYE, n()JTy‘lHJlH CJ'[CJ[leII[HC JAaHHKBIC!

3TCH42 CA2 ;) 37 C: I¥C 2 6 806 82 6°C; BP0 1006 11°G;
12°C; 1126 129G 120 6,

Haiinem cpesmee 3nadenue temneparypel. Jlast atoro cymmy 16 3naueHui
TeMIepaTyphbl pasjiennm Ha 16:

i S 3+4+4+3+3+5+8+8+6+8+10+11+12+11+12+12 _ 120

; 16 6 o

CHeﬂOBa’mﬂhHO, MOXKHO CKa3arh, 4TO CpC}lHﬁH '|‘{:Ml1cpa‘1ypa Bn3,uyxa B 110J1-
HOYb B Mae Obina 7.5° C.

i Cpednum sHaueruem n NAHHBIX Xy, X2, ..., X, BBIOOPKU (MK cpeanum apud-
| METHYECKHM JAHHBIX BRIGOPKH) HA3BIBAIOT YHCIIO
|
o
Xr=—"
H
IlpesicTaBuM pesynbTaThl HaGJNIONEHHA 3a TEMIEpaTypoii BO3/AyXa B BHJE
TabIHIIBL

240 3 4 5 6 8 10 11 12
Yacmoma 3 2 1 1 3 i 2 3
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VuureiBag, yro 3Hadenve 3° C umeer yactoty 3 (noBropsercs TpW pasa),
snavenne 4° C — vyactory 2 M T. jL., CPEJIHIOI TEMNEPATYPY MOXKHO OO HalTH 1
TaK:

g 3-3+4-2+5-1+6-1+8-3+10-1+11-2+12-3 _ 120

‘ i6 FT e

Ecru B Beibopke 13 i 06BEKTOB BapHaHTa X; BCTPEYAETCsl 1) pa3, BapHaHTa
Xo — H Pas. .... BAPHAHTA X — Ny Pa3, TO CPeIHEe 3HaUeHHE BHIOOPKH HAXONAT MO
dopmyne
xn +xn, .4+ xn

X= 1
n

rmen +ny+ ... +ng=n.

: N 5
hi_i% L[ ! P 8 |

603. B Tabnuue npencrasiensl pesyiibTarhl onpoca 258 cemeit 0 pasmepe mecsiy-

HOro MarepHalibHOrO J10X01a Ha OJIHOTO 4YEoBEKa:

Mecsiunwviii doxod
cembii Ha 0OH020 Yucno cemeti IIpoyenm cewei
Yen06€eKd, ZpH.
Jo 200 34 13,2
200 — 400 52 20,2
400 — 600 72 279
600 — 1000 70 27,1
1000 u Gonbie 30 11,6
Hroro 258 100

a) Croneko cemeli umetot goxon 200 — 400 rpusen?
6) Cronbko mpouenTos cemel umeror goxoxa 400 — 600 rpusen?
B) Kakoli noxon umeer nanbosnbiiiee KOIHIECTBO CeMEi?

604. Ha muarpamme (pmc. 73) nokasaHa ypoxaiiHOCTE 3€PHOBBIX Ha OIBITHOH
cranuuu B Teyenne 10 ner. Ha kakoii roll npuxoanrtes nanbonelias yposxaid-
HOCTH? HAaUMeHbIIasg?
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M poxcan-
nocmv, 401 40
ed 4 3_(?
0[]
30+ A ] . o
23 B B
204 18 16
10+
0

I 2 3 &% 3 % ¥ & 9 10 fodi

-

]1 BeHLA E*@ J
N ki

605,

607.

608.

B mara3uHe 3a Henemo ObLTH NPOaHbl KOCTIOMBI CAEIYIOIUX pa3Mepos: 48,
46. 52, 44, 48, 50, 54, 46, 44, 48, 50. 52, 52, 50, 48. 50. 48, 46, 48. 54, 50,
48, 54. 50, 48, 46, 48, 52. 3anumure parXKPOBAHHBIA Psijl JAHHBIX pa3mMe-
poB. Ckoarko obpazosantocs BapHant? Haliaure yacTory xaxaoi BapyHaHThL.
Cocrasbre Tabanuy BapHant 1 4acToT. [TocTpoiiTe NONUIOH YacToT.

B 20 ¢epmepckux xo3siicTBax paidoHa ypomanHocTh NUeHLb! (B /ra) Obi-
na cneayromeii: 33, 28, 30, 41, 30, 34, 36, 30, 38, 36, 28. 29, 32, 30. 38, 36,
41, 42, 38. 30. 3anmunte pamkupoBanHbii pan aanHeix. Crkonbpko o0pasosa-
noce Bapuant? Haliaure yacrory xaxioit sapmantel. CocraBeTe Tabniuy
BapHanT H 4actot. LIocTpoHTe N0JKTon 4acror.

Jlst pewtenya 3a1aun 6 YYEHHKOB HCIOAB30BAMH BpeMenn: 12 mum; 7 Muu;
9 vy 8 vur: 10 Mun: 11 My, CKonbko BpeMEHH B CPEAHEM HCRONB30BAl
OAMH YUYEHHK LIS pelleHs 3anaun?

OnnHu 1 Te e JeTaNN U3roTaBAMBAIOT HA ABYX CTAHKAX. NPOH3BOAMTENLHOCTD
KOTOPBIX 0fHHaKoBA. KonnuecTBo OpakoBaHHBIX ACTANCH, H3rOTOBICHHBIX HA
KazK;IGM CTAHKE 3a IHK paboueii He ey, npejicTaBieHsl B TadAULIE.

Anu nedean 1 2 2 4
I-1t emanor 5 8 7 4 8
2-u cmanox 6 6 5 7 9

Ckonbko OpakOBAHHBIX JAETANEH 32 jICHb B CPEAHEM M3rO1aBMTHBAIM HA Kak-
Jiom cradke? Kakoii u3 crankoB pabortaer kayecteennee?
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609.

610.

Yrolbl HAlTH CPEHIO MAcCy Kodana kanmycThl, Hayraia B3 20 ko4aHoB,
MAaCChl KOTOPHIX OKa3a/IMCh:

2.8 kr; 2,8 kr; 2,9 kr; 3.1 kr; 3.2 kr; 3,1 kr; 3,3 kr; 3,2 kr; 3,2 kr; 2,8 K1}

3.5 kr: 3.4 kr: 3.4 kr; 3,2 kr; 2,8 kr; 3.3 kr; 3.6 kr; 3.7 kr; 3,1 kr; 3.6 Kkr.
HaiianTe cpeaniolo Maccy KoyaHa KarmycThl.

Ipu otkopme 8 ryceit OpinK 3a(uKCHPOBAHBI CAEAYIOILHE MPHPOCTH MACCHI
3a ceMb aHed: 410 r; 370 r; 420 r; 400 r; 380 r; 370 r; 390 r; 400 r. Haitnure
Cpefnuid MPUPOCT MAcChl OAHOW MTHLLI 38 ITH JIHH.

T T e "’-‘..ﬁﬁ
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611.

612.

613.

614.

Buibopoynas mpoBepka MafbX NpeAnpustHii ropoma o 1pHOBUISIX 3a ToA
aana ciefylolme pe3yabTarhl:

lodosas npubeie, muc. 2pH. 9 10 | 11 12 13 14 15

Koauvecmeo npednpusimui 3 6 2 5 6 2 1

TloctpoiiTe nonuron YyacTotT nolyueHHLIX nanHelx. Haiiaute cpentioro rogo-
BYI0 NPHOBLIL OIHOTO NpEeNNpPUATHE.

Vyurteinb (GUKCHPOBaN KOMHMYECTBO OLIMOOK, AOMYLUECHHBIX YYEHMKAMH Ha

KOHTPONBHO#H paboTte. BBlay momyueHs! clie/iy ioLie pe3y IbTarhl:
Konuuecmeso owibok 0 1 2 3 4 5
Koauuecmeo yuenuxos 3 11 6 5 3 2

TlocTpoiiTe NOAMIOH 4acTOT NOAYYEHHBIX NaHHbIX. CKOABKO OUIMOOK B Cpel-
HEM MPHUXOIHTCH HA OXHOTO yYyeHHuKa?

lIpoiasen Ha phblHKe, 32KYIIMB ONTOM JHMOHB), MPOAAET X MOWITYYHO 11O
crenyioueH nexe:

50r—-60r—70k.:

60r—70r— 90 k.;

70r—-80r— I rpu. 10 K;

80r—-90r1 — 1 rpu. 30k.;

9Or—-100r — 1 rpn. 40 k.2

100r-120r — 1 rpn. 50 k.;

Cocraspre Tabiauy fannbix 3a1aqn. [locTpoiiTte rucrorpaMmy H MOJIMIOH HACTOT.
Pacnipesiesienne KOpoB oHOTo epMEPCKOro X03sHCTRA 110 FOAOBOMY HAAOI0
MOJIOKa 3a/1aH0 Tabiuuei:

Toooeoit Hadoti, melc. k2 1-2 2.3 34 4-5

Koanvueemeo kopos 20 8 8 4

TMocTpoiite rucTorpaMmy M NOJKHIOH YaCTOT JAHHOTO PACTIPE/IENIEHNA.
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615. BospactHoii coctas pabouux npeanpusATHs 3aiaH Tabnuue:
Bospacm pabouezo 18-28 28-38 38-48 48-58
Komiuecmeo paboyux 12 20 10 8

[octpofiTe rucrorpaMMy ¥ MOJMIOH YaCTOT NAHHOTO pacnpeneneHms.

616. 1lo pesynbTaTaM KOHTPOJILHON paboTHl YUEeHHMKH Klacca MOMyquiH Cleay-
e onenkn: 2 6amna — 1 yuennk; 3 6amma — 1 yuennx; 4 Gamna — 2 yde-
Huka; 5 6amnoB — 3 yuenuka; 6 6amnos — 2 yueHuka; 7 6aaioB — 4 y4enu-
Ka; 8 6awioB — 5 yuennkos; 9 6anno — 2 yuyenuka; 10 6annos — 5 yuenu-
koB; 11 Gamnoe — 2 yuyenuka; 12 GammoB — 1 yuyenuk. Haitaure cpenHioo
OLIEHKY 33 KOHTPOJIbHYO paboTy.

617. Cnopremen npouseen 40 BeicTpenos no MuileHH u BeiOun 10 oukos 18 pa3s,
9 oukoB — 10 pa3, 8 oukoB — 6 pa3 u 7 oukoB — 6 pa3. CKONBKO OYKOB B
cpenHem BrIOMBA COPTCMEH NPH OJHOM BEICTpene?

618. Haiigute cpenumii pocT YY€HHKOB Balllero Kjacca, a Takke cpejiHuii poct
Y4EHHKOB, KOTOPBIE B CIIMCKE KIIACCHOTO XYpHala umerot nomepa 1, 5, 9, ...
(kaxapiii cnefyroumii Ha 4 Gonslue npensifyiuero). CpaBuute HalineHHBIe
CPEIHHUE 3HAYEHHS.

619. 3a suBaps, (eBpaib W MapT NPEANPHATHE BBIMYCTHIO COOTBETCTBEHHO 750,
810 u 891 emunmiy mponykuuu. Hailmre cpenmuii Meca4HBIN NPUPOCT BbI-
NMYCKa NPOAYKUNHH B NMPOLIEHTAX.

v O S P T g R B Lk Sl
._-‘ |'__‘__“__. I_' ly { i | [ | | | o ._
F—1 | . HANA-ROBTOPEeHUA
0
620. Ynpoctute BhIpaXKeHHE:

x— +
a) MQ, ecma>0,b>0; @) —xyy_‘
b+Ja_b x x+y,j;

621. Pemnre cucteMy ypasHEHRIL:

x,y 13 x 3 _ 5
‘_+_—'__; T e
a)yy x 6 G)sy x 6
xX+y=3; x’—y*=5.

622. Haiijite Bce 3HAauenws @, MPH KOTOPHIX ypaBHemne X —2ax+3a—2=0
HuMeeT KOpHH. Haiiante 3TH KOpHH.

623*, Dckanartop METPO MOAHMMAET MACCaXHpa, CTOAILEro Ha HeM, 3a | mun. M
IO HEMOJBHXXHOMY 3CKaNaTOpy, NaccaXup nojHuMaercs 3a 3 MuH. 3a Kakoe
BpeMsl ACCaXKup MOAHHMETCS, Ui BBEpPX MO ABIKYILIEMYCs 3CKanatopy?
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Teopus Bepostaocreii. CiyuaiiHblii Xapakrep coObITHIi, MPOLECCOB OTME-

yanu eie B apesHye pemena. Jlpesnerpeuecknii ¢unocod Smmkyp (341 — 270 rr.
J10 H.3.) CUMTAl, 4TO Chy4ail CBOWCTBEHEH caMoil NPUPOJIE ABIEHMIA, W, CllE/[OBa-

TeNbHO, cyvaiiHoCTh 06bekTHBHA. BBiH MONBITKK co30aTh MaTEMATUYECKHI MOJI-
X0/l K W3YYEHHUIO CITyYaifHbIX COOBITHH, ONHAKO MEpBbIE MATEMATHYECKHUE PACUETHI
BEPOATHOCTEH MOABUIIUCH B MHCbMEHHBIX IOKYMEHTaX TOMLKO B cepenune XVII B,

B 1654 rony Bcst nayunas (M He Tonbko) obuiectsennocts [lapika 3aroso-
puna 0 BO3HHMKHOBEHMM HOBON Hayku — Teopuu BepositHocteil. OCHOBH 3T0H
Teopun ObIH 3aM0:KeHBl HEe B HAY4HOH paboTe. a B mepenucke Mexay JByMA W3-
BECTHBIMH (ppaHLy3cKuMH MaTemaTukamu bresom IMackanem (1623 — 1662) 1
IMbepom Pepma (1601 — 1665) o noBoay 3amaun, KacalouleHcs Urpbl B KOCTH.
Boofuie, k nepseiM 3a/1a4aM TEOPHM BEPOSTHOCTEH OTHOCATCS 3a/1a4uH, CBS3aHHBIC
C a3apTHLIMH MIPaMM, O4EHb NONYJSIPHBIMU B cpenHeBekoBoil Espone. C pesyns-
Tatamu Tlackans v epma 03HAKOMMIICH FOJUAHACKUI (QU3MK W MaTeMaTHK Xpu-
crual [roiirenc (1629 — 1695), nanucapumuil paGory «O pacyetax npu asapruoii
urpe». Ty pabory cumraloT nepBoit KHUOit N0 TEOPHH BEPOSTHOCTEH,

Pelenne 3aay, CBA3AHHBIX € MONYASPHBIMH a3apTHRIMH HIPAMH. TONBKO
noby»nano BO3HUKHOBEHHE TEOPUH BEPOSTHOCTEH, KaK B CBOE BPEMSI H3MEPEHHE
nnow@eil Bo Bpems 3eMisiubix paboT noGyx o K BOSHHKHOBEHHIO FEOMETPHH.

Ceroaus Teopust BEPOATHOCTEN pa3BUIIACh B YHUBEPCANBHYIO TEOPHIO, HAXO-
JSLLYIO NPHMEHEHHE BO MHOrHX ciepax uenoBeyeckoil nestensHOCTH. Ee mupoko
HCIIONB3YIOT B 3KOHOMHKE, TPAaHCNOPTE, MPOH3BOACTBE, CTATUCTHKE, BOCHHOM Jie-
sie. CoBpeMeHHOE NMPUPOACBENCHUE IMPOKO HCMONBL3YET TEOPHIO BEpOATHOCTEH
KaK TEOPeTHUECKY10 OCHOBY B 00paborke pe3ynbTaToB HabmoAeHu,

MaremaTHyecKan cTaTHCTHKA. « CTATHCTHKA 3HACT BCE» — TAKMMH CIIOBa-
i/ Hauunaercs Bropas wacte pomama W. Mnnga u E. [lerpora «Jlsenamuars
cTyneeB». YToOBI NOAYEpPKHYTH 3HAYEHWE CTATHCTHKYH B MOBCEAHEBHON JKU3HM,
NPUBOASAT TNPUMEpP TNPOrHO3MPOBAHHS PE3YNLTATOB NPE3MAEHTCKUX BBHIOOPOB B
CLIA B 1936 rogy. Torma kanmmparamu Ha BeiGopax Obutn @. Pyspenst W
A. Jlanmon. Pegakums OZHOTO BEChMa MOYMTEHHOrO jJKypHajla pellwsia MpOBECTH
onpoc usbupareneit no tenedonnomy cnpaBouHuKy. 1o Beeil ctpane Gwui0 paso-
cnano Gonee 10 MIUIMOHOB OTKPBITOK ¢ NpockOOoit naspathk Qamuinio Oynyuero
npesugerTa. Bekope sxypnan npoundopMuposan, yro Ha Oynyumx Buibopax npe-
supeHTom CHIA ¢ Gonbiumm nepesecom Oyner uzbpan A. Jlanaon.
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Mapannensnetii onpoc nposeny couronoru k. Mannan w 3. Poynep, omspa-
ACH HA BHIOOPKY, HACHHUTHIRAIOLLYIO TONLKO 4 THICAUN pecrionieHToB. HecmoTpa Ha
TO YTO pejakuua >KypHana onpocuna 10 munnuoHoB uzbuparencH, HCTpaTHB
GoNbILKME CPENCTBA HA PACIPOCTPAHEHHE OTKPBITOK, cOop 1 0O6paboTKy fanubIx, ee
IIPOrHO3 OKa3ancs oWMOOYHBIM, TAK KaK ONHPaICHd HA TOYKY 3pEHHS TONLKO TeX
usbupareneii, y koro 6wvin tenedon. INporHos ke coumonoros novry cosnan ¢
pe3ynbTaTaMi BHIOOPOB.

Tlepsoie cratHCTHYECKHE HechedoBaHua ObUIM NMPOBENEHB B AHIIHM W
I'epmansin. B cepenunre XVII B. B AHIHH BO3HKMKIIO HAYYHOE HAMpaBieHUE, MoNy-
YMBLLIEE Ha3BaHUE «IOJMTHYECKAs apupmernka». Ero ocrosanu V. Ilertu (1623 —

1687) u k. Ipaynt (1620 — 1674), KOTOPHIE HA OCHOBaHWW U3y4eHHs HH(OpMa-
LHH O MAaccoBBIX OOHIECTBEHHBIX MPOLECCAX MBITAIMCH OTKPHITH 3aKOHOMEPHOCTH
obuectBennoi xku3nu. Hapsjty co wkonoif «monutudeckoil apuMETHKH» B
Aurnum pa3zBHBalach LUKOJA ONWUCATENBHOW CTATUCTHKH, B [epmanuu —
«TOCYHApCTBOBENEHHS». Pa3sBhuiue «TONUTHYECKOH apuMeTdKkH» M «rocy-
JapcTBoBefleHns» crnocoOCTBOBAO MNOSABIEHMIO HAYKH CTaTMCTHKM, TepmuH
«CTATHCTHKA» MPOHCXOJIMT OT JIATHHCKOI'O CNOBA Slarus, KOTCPOE B NEPEBOJIE 3Ha-
YHT «COCTOSTHHE» (BeLLeH, sBreHuit).

CoBpeMEHHYI0 MATEMATHYECKYIO CTATUCTUKY XapaKTePH3UPYIOT KakK HayKy o
npuAMUY pewientil 8 ycaoeusx weonpeodeaenrocmu. Ee 3anada 3akaiodaetca B
cozgaHiu Metonos cOopa v oOpaloTKM CTATHCTHHYECKHX AAHHBIX AJIS MOTYyYeHUs
HAaY4YHBIX W MPAKTHYECKMX BLIBOJIOB.
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Bonpochi ¥ ylipakHeHus JLi1s noBTopenus § 3

1. Tlpusejnte npuMepsl MATEMATHYECKHX MOAENEH.

2. HasoBuTe OCHOBHBIE 3Talbl pelleHus MPUKIAHBIX 3a/1a4.

3. 3anuwnre GOpPMYIY CIOMHBIX POLEHTOB.

4. TlpupenuTte NpUMeps! clyyaiiibix cOObITHIA.

5. Kakoe coObITHE HA3bIBAIOT JOCTOBEPHBIM? HEBO3MOXKHBIM?

6. UTO Ha3BIBAKOT BEPOATHOCTBIO CIYHAHHOIO COOLITHS?

7. TlpuBeaHTE PUMEPBI CTATHCTHYECKUX HAGNIOICHHIA.

8. Kakue cyuiecTBytoT criocoOrl NpeACTaBNeHns CTATHCTUYECKHX JaHHBIX?
9. Kak nocrpouts nonuron yacror? Ipusemure npumep.

10. Kak nocrpouts rucrorpammy? IpuBeante npumep.

11. Kak HaiiTh cpejiHee 3Hauenue Buibopku?

Hocmpotime mamemamuyeckyio MooOeib 3a0auil ¥ peuwime 3aoauy (624—629):

624. Ilnowans komHaTtel 14 Mz, a ee jumna Ha 0,5 m Gonblue mmpunsl. Haipnte
pasMepbl KOMHATHI.

625. Katep npowen 30 kM no TeyeHno pexu 3a 1,5 4, a 32 KM NpOTUB TeYeHHT —
3a 2 4. Haiiinre ckopocThb Katepa B CTOS4EH BOAE 1 CKOPOCTH TEUEHHS PEKH.

626. Macca 6eronnoro 6roka 350 kr. Ckonbko TakuX GNOKOB MOXKET MEpeBe3TH
aBToMOOWIIL, FPY30MOALEMHOCTE KOTOpOro 5 17

627. ABTOMATHYECKHMIT CTAHOK M3IOTOBHN mapTHio neranei. [locne ycoepiienct-
BOBaHMA CTAHKA TaKyIo e NapTuio Jietanieit on usrotoeun s 1,05 paza Guict-
pee; TaK KaK 3a Yac M3roTaBiuBal Ha 5 peraneii Gonslue, yeMm pamHbLue.
CKonbKo feTaneil B yac Hadan W3roTaBiuBaTh CTaHOK?

628. Boennas KojiouHa BO BpeMs 1OXOAa JABMKETCH CO CKOPOCTBIO 5 KM/4, pacTts-
HYBLIHCH N0 gopore na 400 M. KoMauaup, Haxomauuics B XBOCTE KOJIOHHEL,
MOCHITAET MOTOLMKIIHNCTA C MAKETOM B rOJIOBY KONMOHHBEL. MOTOLHKIKCT, Bbi-
MOJHWB MpUKa3. cpasy Bosepailaercs. Haitaure, yepes kakoil npomexyTok
BPEMEHH [0CNE MMOMVHEHHUS MAaKeTa MOTOUMKINCT BEPHETCH K KOMaHHpY,
€CITH ero CKOpoCTh paBHa 25 km/4,

629. Jlnsi Kaxmoi cenbeKOXO3aHCTBEHHOM KyNbTYPhI ONPEIENSOT ONTHMAIBHOE
KOMMYECTBO pactenmii Ha 1 ra. [1oaToMy nepes MoceBoM HYKHO PACCHUTHI-
BaTh HOPMY BLICEBA — MacCy CEMSH, KOTOphlE HEOOXOAUMO BEICEATH Ha 1 ra
nons, 4robwl obecrnednTh HyKHYI0 rycToTy pactennii. Haiinwre Hopmy Bhi-
CCBa CEMSH DIUEHMLBI, €CITH H3BECTHO, YTO HA | ra JOMKHO pacti 6 Mnk pac-
tenuid, macca 1000 3epen cocrasusier 40 r, uscrora cemsiH — 97%, a BCXO-
wecTs — 93%.
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Pewume 3a0avii.

630.

631.

632.

633.

634,

Brnajiyuk BHEC B 6aHK HEKOTOPYEO CYMMY JIEHET M YEPE3 TOf MOCHE HAYHC-
nenns 15% ropoeuix umed Ha cyety 2300 rpu. Kakyio cymmy BKAaJHHK BHEC
B Oank?

JlnuHa nepBoit CropoHs! TPEYrofibHUKa cocTapnaet 75% UIMHB! BTOPO# M HA
20% 6onbiue MHBL TpeTbeit. HalianTe gavubl CTOPOH TPEYronbHHKA, eClu
€ro nepumerp paseH 38 cm.

Cmewann 30%-it pactBop ceproii kucnotbt ¢ 10%-m pacTBopoM 3TOH Ke
kucnorsl ¥ nonyunin 300 ¢ 15%-ro pacrsopa. Ckoneko 10%-ro pactBopa
KHCJIOTHI TIPH 3TOM HCIIONB30Bann?

Kakyio cymmy HeoGxonumo BHectH B Gank noa 14% ronoBeix. 4tobbl uepes
2 ropa va cuery Obuio 6498 rpu.?

[lpupoct BHIMYCKa NPOAYKIHK Ha 3aBOJE MO CPaBHEHWIO C MPEAbIYLIHM
roJIOM 3a NEpBRLIA roy cocrasun 5%, 3a Bropoi — 8%. Kakum npomken ObiTe
MPOLEHT NPHPOCTA BHIMYCKA MPOAYKLUHM 33 TPCTHI roa, Yiobsl cpenynii ro-
JIOBOW MPUPOCT 3a TPH rosa paBusics 7%

635*.Mopckas Boaa copepxut 5% conu. CKonbko NPEecHON BOJibl HYXHG J100a-

636.

637.

638.

639.

640.

BuThb K 30 Kr MOPCKO#, 4r06BI KOHIIEHTPALMs CONKM ymenbtuunacek Ha 70%?
Mmeercs 10000 Gunetor notepen. 1250 Gunerop sBnfOTCS BHIMIPhILIHBIMU.
KakoBa BEpOATHOCTL TOTO, YTO OAMH NpHOOpETeHHbIH OUNET OKakeTcs
BbIMI PhILUIHBIM?

Ecte 10 kaproyek, npoHymeposanubix yncnamu ot | no 10. Hayraa Gepyr
OIHY KapTo4uKy. KakoBa BEpPOATHOCTE TOTO. YTO HOMEP KapTOYKH OKAXKETCA:
a) bonbLue 5; 0) menbiue 15;

B) KpaTtHeIM 3; r) kpatHeiM 2 1 37

2 4
B sumike nexar naMnodkH, U3 HHX 9 WMeroT Molaocts 60 B, e MOLI-

nocts 100 Br, ocranenrie — mowpoctsk 150 Br. Kakosa BepositHocTh TOTO,
41O B3ATasd Hayraa namnoyka Oyjier umers Mmouocts 150 Br?

Ha nonke niexxat TeTpaam B KIETKY M B JIMHEHKY, NpUieM TeTpajeii B KIeTKy
B 1,2 paza Goneiue, yem TeTpaaeil B auHelky. Hailoute BeposaTHOCTS TOrO.
YTO B3ATasA HAYTaA TETPaib OKAKETCH TETPaALIO B JIMHEHKY.

Tecr cocrout uz 10 3apanmii. K kaxaoMmy 3afaHuio NMpefioKeHO HEThIpe
BApHaHTa OTBETA, OJIMH M3 KOTOPHIX ABISETCA BEPHLIM. YUEHHK 3HaeT Bep-
HHIE OTBETHI K 9 33/laHHAM W HE 3HAET K OMHOMY 3871aHHI0, NOITOMY Hayraj
BRIOHpaeT 418 Hero BapuanTt orBeta. Haiijmire BeposTHOCTB TOrO, 4TO Yyye-
HHK BEPHO OTBETHT HA BCE 3aJlaHNs TECTA.
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641.

642.

643,

644.

645.

646.

647.

B neppoii ypHe umMeroTcs mwaphl ¢ Homepamu ot 1 go 4, a BO BTOpoit — ¢
HoMepaMH oT 5 10 8. M3 Kaka0l YpHE! HAYraj BEIHMMAIOT 1O OJTHOMY Luapy.
KakoBa BepoATHOCTE TOTO, YTO CyMMa HOMEPOB BHIHYTBIX LIapoB Oyzer pag-
Ha 9?

Oner 3ammcan Ha fmcre Gymard HEKOTOPOE TPEX3HAYHOE YHCIIO U CooBLImII,
41O cymMMa uu(p 4ucia pasHa 9, nH(pLl ABIAIOTCH HEYETHBIMH M MOTYT TIO-
BTOpsiTHCA. KakoBa BEPOATHOCTE TOTO, YTO HAYra ]l HA3BAHHOE MHCIIO C TAKH-
MH CBOICTBAMH COBMAJET € YHCIIOM, 3anucannbsiv Onerom?

OpnoBpemeHHO NOaGPACHIBAIOT TPH MOHETHL. KakoBa BEPOSTHOCTE TOTO, 4TO
BHINA/ET: '

a) TpU «opna»; 0) 1Ba «opyia» W «peLlKa»?

Ha onmumnuane mo MatemMatHKe BEPHOE PELICHHE KDKAO0H 331344 OLIEHHBAIOT
7 6anamu. Konmyectsa 6auioB, NOMYyYEHHBIX YUEHHKAMH 3a pelleHHe nep-
BOW 3a1a4M, CJIEAYIOLINE:
3,0,7,2,1,0,3,7,7,5,7,2,3,4,1,2,6,7,7,0,4,5,7,7,4,2,0,0, 1, 3.

a) 3anuIUnTe paHXUpPOBaHHBIH pan JaHHeX. Cronbko 06pa3oBaioch BapH-
ant? HaiinmTe 4acTOTY Ka)K/10i BapHAHTEL.

6) CoctaBbTe Tabnuiy BapHaHT M 4acToOT.

B) TocTpoiire NOJUroH YacToT.

r) Haitoute cpeasee konuuecTBo GalIoB, KOTOPOE MPUXOAWMTCS HA OQHOTO
YUYEHHKA.

JlaHHBIE HCCIEAOBaHHSA NMPOAOIDKHTENHHOCTH paboThl SMEKTPHYECKHX JlaM-
MOYEK MPHUBENEHBI B TAOIMLIE:

Ipodonscumenvrocniv

22,1 | 2,122 | 2223 | 2324|2425
pabombl, mbIC. Y.
Komyuecmeo navnouer 2 8 8 5 2

TMoctpoiite rucTorpaMmMy M MOJIMIOH YacTOT JIAHHOTO pacnpeieneHns.

B TeueHue cemu aHelt Maprta npoBoamiuchk HabmoaeHus 3a TeMmnepaTypoit
BO3/lyXa B mofgeHb. BeiiM monyuenrl cnenyrouwme pannsie: —4° C; —4° C;
-2°C; 0°C; 0°C; 1°C; 2°C. Haiimute cpenHee 3HAayYeHHE TEMIEpaTyphl
BO3JlyXa B MOSAEHB 33 3TH JTHH.

Ha ypoke (u3kyneTypbl yuutenbt (PMKCHPOBAN KONHYECTBO MOATATHBaHWi
YYEHHUKOB Ha TypHHKe. BEUIN monyyeHs! cleaylomHe pe3yibTaThl:

Kommecmeo noomseueanuii | 4 6 7 8 9 12 14

Komuecmeo yuerurxos 1 2 4 4 2 1 1

CKONBKO MOATArHBAHMI B CPETHEM NMPHXOJUTCH HA OHOTO yyeHHKa?
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3.

P tasiasi 0 1 cavonposepku Ne 4

Yposenn |
Oreu crapiue ceiHa B 5 pa3. CKOJBKO €T ChIHY, ecy #M BMecTe 36 net?
[lyctb cbiny x net. Kakoe 13 ypaBHEHHI SIBAsieTCs MATEMaTHYECKOH MOZENbI0
91Ol 3aaaun’?

a) §+x:36; 6) Sx+x=36; B) x+5+x=36; r) x+x-5=36.

KakoBa ckopocTh KaTepa B cTosiueil BoAe, ecil OH [POLLEN PACCTOSHHE MEX-
Jly NPHCTaHAMHE 110 TEUEHUIO Peku 3a 2 4, a NpoThB Tevexnsi — 3a 3 u? Cko-
pOCTBb TeyeHust pekn 2 km/u.
ITycTe ckopocTh katepa B cTosiuel Bojie x Km/u. Kakoe U3 ypaBHeHHH coOT-
BETCTBYET YCIIOBHIO 3a1auu?

2 222522, 6) 3(x+2)=2(x—2):
B) 2(x+2)=3(x—2) ; r) 3x=2x+2.

Briiaguuk Brec B 6ank 900 rpu. noa 15% roaoseix. Ckosnbko rpysex Oyner
HayucrieHo OaHKoM yepes roa?

a) 60 rpu.; 6) 1035 rpu.; B) 135 rpu.; r) 6000 rpn.

W3 caxapHoli ceekibl npu nepepabotke nonyuarr no macce 16% caxapa.
Cxonbko TpefyeTes LHEHTHEpPOB CBEKJIbt, 4To0bI nonyunTth 128 1 caxapa?

a) 800 u; 6) 20,48 u; B) 204.8 1 r) 80 1.

M3 xopoOku, B kotopoit umeetcs 15 navek uasi nepeoro copra U 19 nadek
4as BTOPOr0 COPTa, Hayraj/l BHIHUMAIOT O/IHY nayky. KakoBa BeposiTHOCTb
TOTO, 4TO 370 By/ieT nayka yas nepeoro copra?

I B) le: r) ﬂ

34° 34 15

Cnopremen npobexan no gopoxke crajnoda 4 kpyra o 400 m. Ha kaxublii

15
a) Es ﬁ]

KpYI OH MoTpariid cootBeTcTBeHHO 62 ¢, 64 ¢, 64 ¢, 58 ¢. CKonbKo BpeMeHH
B CpeHeM TPaThJ1 CrIOPTCMeEH HA MPeoiofieHue 0AHOoTo Kpyra?
a) 64 c; 6) 63 c; B) 62 c; r)58c.

rsagetin 2
W13 nynkta A B nyHk1 B asTomo0uib exan co ckopocThio 60 km/4, a BO3Rpa-
wasicsi co ckopoeThio 90 km/u. Beero s nopore on 6but 5 1. Ckoibko Bpeme-
HH eXal aBTOMOOWIL W3 NyHKTa A B nyHKT B?
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8.

9.

10.

11.

12,

13.

16.

Ilepumerp npsmoyronshyka 96 cm. Hadiaure anubet ero crbpou, eCny ofjHa
u3 Hux Ha 40% Gonelite npyrofi.

3apaboTHyto nnaty pabouero npa pasa noBeiiamu na 10%. Kako# Gyner
3apaboTHas niara pabotero nocne 3THX MOBbILIEHUI, €CiIH HAYAbHAS 3apa-
6otnas nnata 6emia 1000 rpu.?

B koHreiinepe Haxomstcs kodeBapku, 30 n3 Kotopex Oenoro usera, 10 —
rony6oro u 10 — kpacnoro. Kakopa BeposTHOCTb TOTO, YTO HAYra/ BHIHYTas
W3 KoHTelnepa kodeapka OysieT kpacHoro 1peta?

Tocne p3pelnBanns Maccer 10 oBewl okasanuck cnexyromnmu: 35 kr, 37 kr,
34 kr, 35 kr, 40 kr, 38 kr, 37 kr, 35 kr, 36 kr, 36 Kr. 3anuuIHTe paHXHPOBaH-
HEIH psf fanHBIX. CocTapbTe TabNuily BapHaHT M HactoT.

Ypogeens 3

W3 nyuktoB A u B, paccTosinie MexJy KOTopbiMH 240 kM, OJIHOBpeMEHHO
BBIeXanH npa aBTomobunda. Ecnu apromobuim OyiyT ABHraTecs HaBCTpedy
JIpYr Apyry, 1o Bcrperartcs yepes 2 4. Ecnu ke oun OyayT exatb B OHOM
HaNpaBNieH!H, TO aBTOMOGHITb, BHIEXaBIINIA U3 MyHKTa B, JIOrOHHT aBTOMO-
Guiib, BHEXaBUIMI H3 myHKTa A, depes 12 u. Halinute ckopocTh Kaxaoro
aBTOMOOHIIA.

Kycok cinasa mend B uuHka obiueit Maccoil 72 kr conepxut 45% mean.
CKOMBKO KUIOrPaMMOB MCIH HYXHO NPUOaBUTH K 9TOMY KYCKY, 4TOOH TIO-
Ny4uThb HOBBIH crizias, coneprxatinuit 60% menu? '
Bruagunk Brec B 6ank 5000 rpu. niog 11% ropoenix. Kakyro npuOBLIE OH
tonyuut vepes 2 ropa?

Iaptuio petaneii usrotroBuik Tpoe pabouux., npuyeM nepebiil pabounii u3ro-

2 3 . 2
TOBWJI — BCEX JIETANIEH, BTOPOH — » TPETHH — OCTAJIbHBIE. Kakora BEPO-

10
SATHOCTB TOTO, YTO HAyraj B3STYIO €Tailb H31'0TOBMI TpeTUHi pabounii?

YpoxaliHOCTE MUICHHLBL B X035iicTBax paiioHa Oblia ciie/lyroien:

Vpoowcai .

: iﬁﬂ”‘”‘”‘”"’"’b 25-30 30-35 35-40 40-45
Konitwecmeo

XOAUCIE 5 8 7 4

IMocTpoiiTe rHcTOrpammy M MOJTUTOH Yac ToT AAHHOIO PacTIpe/iesieHUs.

6 Kpaeuyk B. Anrebpa. 9 kn. YuebHuk
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Vposenn 4

17. [ipa Tpaxtopa, pabotas BMecTe, MOryT Benaxarh mosne 3a 8 4. Eciu onuu

1 &
TpaKTOp BCMalleT cHauala 2 nosisl, a NOTOM ApYroi — ocTanbHOE 10J€, TO
Bce nofe Oysier BcnaxaHo 3a 15 4. 3a ckonbkO BpEeMeHH MOXeT BcriaxaThk
rojie Kaxablii TpakTop, paboTas oTaenbHO?

18. Lleny ToBapa noseicuny Ha 10%. Ha cKONbKO NPOLIEHTOB HY)XHO YMEHBLIHTD
HOBYIO 1I€HY, 4TOOb! NOJY4HTh HAYaNbHYH0?

19. Kakyio MHHMMalBHYI0 CyMMY JIeHel HYXkHO noaoxute B O6ank non 14%
roJioBeIX, 4T00HI Hepe3 3 roaa nony4ute 6onbwe 20000 rpu.?

20. OnHoBpeMeHHO 107I0pacHBAIOT ABa MrpanbHbeiX KyOuka. Kakosa seposit-
HOCTb TOT'0, YTO BHINAAYT YMCIa, POU3BEACHHE KOTOPbIX MeHblle 157

21. Ha copesropatinu Goratbipei (JUKCHPOBAIN KOJIMYECTBO MOJHATHI LITAHIH
maccoii 150 kr. beimy nonyyexs! cleayoLHe pe3ynbTaThl:

Konuyecmeo noousmuii 4 5 6 7 8

Komwecmeo 6oeamvipeit 3 2 4 4 2

Iloctpoiite nonurod yactTot AanHoro pacnpesienenusi. CKonbko NOAHSTHH B
cpe/iHeM NPHXOAKTCs Ha ofHoro Goratsips?



YUCJOBbBIE
NOCJIEAOBATEJIBHOCTH

TepmuH «noCAENOBATENLHOCTEY HCTIONB3YIOT,
KOFAa TOBOPAT O PacrnoyioXXeH!K yYEHHKOB B e~
PEHre, OYEPEAHOCTH 1HeH HEeNeNH, PacoNoKEHHH
KOMaH1 B TypHUpHON TabauLe U T. n.

B stoM naparpade Mbl BhISCHHM, 4TO Takoe
4UC/I0Bas N0CNEN0BATENLHOCTb, B YACTHOCTH, YTO
Takoe apuhmMeTHuecKas ¥ reomerTpuuecKas Ipo-
rpeccuy. KaKOBBI WX CBOWCTEA. HAY4YHUMCS UCTIONIb-
30BaTh CBOICTBA YNOMSHYTBIX MPOrpeccHit npu
PeLLeHHY MPUKIAAHBIX 3aa4.

1:1:2:3:5; 8; ... — nocaeiopareibioCThb

2:5: 8. 115 145 ... — apudmerHucckas nporpeccus
(Kazkn0e YUCilo, HAUHHas co BTOPOro,
na 3 SoubliIe 1HpeablayIero)
= 2560 18:54: 162: . . — reomerpuueckas fiporpeccus
(KOK.10€ YHCI0. HAYHHAs CO BTOPOIO,
B TpH paza OoitbLie Npeislayero)




§4. Hucroenie nocaedosamenocing

Yucnosble nocnenoBaTenbHOCTY.
Cnocobbl 3apanus nocneposaTtenbHocTen

L. HucnioBele nocnenosaTe sHOCTH. PaccMoTpUM HECKOABLKO NPUMEPOB.
Ipumep 1011 10ACONHYX 32 JICTO «BHINUBAET» B cpejiHeM 250 1 BOMIbL
CKronbKO BOJIb! «BBIIBIOT» 3a feTo 1, 2, 3, 4, 5 noaconHyxos?

Konmuectso nojiconnyxop | 1 2 3 4 )

O61eM BOABI B NMHTPaXx 250 | 500 | 750 | 1000 | 1250

Tonyumnm:

Bo BTOpOii CTpoKe NOMYYHIH HECKOJLKO YHCEN, 3aMCAHHBIX B OIPE/EIEHHOM
nopsaiKe. FOBOPAT. NO:2yUnM Hociedoeamenvhcemn yucer: 250; 500; 750; 1000; 1250,
B KOTOPOH Ha NepBOM MeCTe CTOMT uHcio 250, na Bropom — 500, ra nsrrom — 1250,

B 3T0M npuMepe KaicioMy HaTypaitbHOMY HHeLy OT 1 0 5 BKIUIOYMIRIBHO COOt-
BETCTBYCT OfHOIO YHCJIO M3 yKasaHHOH mocnesoBarenbHOCTH. MrTak, simeem ¢yHk-
1110, OONACTBIO OHPEAENEHHS KOTOPOH SBASETCH MHOXKeCTRO yucen 1.2. 3.4, 5.

Ipumep 23anucate B nopsiake Bo3PacTaHHsi HATYPAIbHSIE YHCHA, 3ALHCH
KOTOpBIX OKaHyuBaercs Hupoii 2.

Hoayuum nocaedveameavnocme uncen 2; 12; 22; 32; 42; ... B KOTOpoii Ha
TIEpBOM Mecte CTOMT HNCHI0 2, Ha BTOPoM -— 12, Ha TpeTheM — 22 U T. 1.
Mecio 1 2 3 4 5
YUneno 2 12 22 32 42 | .-

B yToM nprmepe KaAdoMy Ha1ypalbHOMY YHCTY H COOTBETCTBYET OJJHO YMC-
10 U2 yKa3aHHOH 110C.1e10BaTeNbHOCTH. TaK, HaTypaipHOMY HCNTy 6 cOOTBETCIBY-
et ykco 52 IToil ocneforatentHOCTH, unchy 7 — yucio 62 u 1. a. Ciaenosa-
T€1bHO, UMeeM (QYHKUHIO, 00RACTHIO OnpeaeileHHs KOTOPOH SBISETCS MUOKECTBO

BCEX HATYpallbHBIX YHCEN.

IocneaoBaTebHOCTEI0 HA3EIBAKWT (YHKIHIO, 381aHHYI0 HA
Onpedeaerue
MHOKeCTBE BCEeX WM HEPBBIX 1 HATYPAJbIBIX YHCEIN.

Yuena, obpasyiomue 1ocnenoBareiibHOCTb, HA3LIBAIOT Y2eHaMu HOCIe006a-
meabHocmy. ECiIi MocnefoBaTe/IbHOCTh MMEET KOHEYHOE YMCilo “IEHOB, TOIaa ee
Ha3BIBAIOT KOHewHOl nociedosamenvtocmuio (npuviep 1). Ecuu rociesoBareib-
HOCTS, UMEET OECKOHEYHOE YHE0 YaeHOB, TO €€ HA3LIBAIOT HECKOHEeYHON nocnedoea-
mefibHocnbio (NpUMeEp 2), a B 3aMHCH 310 II0KA3LIBAIOT MHOTOTOMHEM HOCHE TIOCE/-
HET'0 3AMMCAHHON0 YfIEHA I0CE/I0BATENBIIOCTH.

U [punejiem ewwe IpHMEPBI N0CAET0BATENLHOCTER:

4; 8; 12; 16; ... — nociie10BaTeI-HOCTE HATYPAILHEIX uuces], KparHbix 4;

1

1.1 .
’ 3 ’ Z: 75“; --- — MNOCIENOBATEIIBHOCTD NPaBUJIbHBIX JipOﬁCH ¢ yuciauTenem 1

B | =
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—~1: =2; -3; —4; ... — nocnenoBareabHOCTh OTPHLIATENBHBIX LEIbIX YHCEeT;
0,1; 1,1; 2,1: 3,1 — nociegoBarelbHOCTh, COCTOALIAs M3 UETHIPEX YIEHOR;
7.7, 7. 7; ... — MOCAEAOBATEILHOCTD, BCE YIEHH KOTOpOi paBhbl 7.

YeTeepras 10C/€/I0BATENBHOCTE KOHEYHAs, OCTajbHble — GecKoHeuHble.

B o0wem ciyuae uneHsl MOCHEAOBATENBHOCTH, Kak MpaBuio, obozHauaior
marrenbKuvK OykBamu ¢ MHIekcamu BHU3Y. Kaxabiit MRJieKe yKa3blBaeT Nopsako-
Bbiii HOMEp '/IeRa nocnegoBaTessHocTy. Hanpumep, NepBblit WieH NocjieloBaTellb-
HOCTH 00C3HAYAKYT @), YHTAKOT «d 1IEPBOE», BTOPOH — ¢o, YUUTAIOT «u BTOPOE», YJIEH
MOCHIEA0BATC/ILHOCTH C HOMEPOM A COO3HAYAKOT ¢, M “UTAKT «a 34HOoe». CaMy no-
C/IEN0BATCALHOCTEL 0003HAYAIOT (d,,) H 3ANUCLIBANOT: &y; ¢z} Q3; Ay ... . Unen as Hasbi-
BAIOT CHIEAYIOLIMM 3@ @3, 8 YEH 63— NPEIbLLYLLIHA YWIEHY dj.

Harmpumep. paccMoTpuM nocrieioBatenbHocTh (@) 1 3; 5; ... — nociepoBarcis-
HOCTE HOUETHRIX HATVpaThHLIX uKcen. B Heit ¢y = |: a>=3; un =5; ... . HUnen nocseosa-
TEABHOCTH 6> = 2 SBAAETCA NPEABIAYLLIMM HACHY ¢; = 5 M 1I0CASYIOI MM 38 WISHOM @) = 1.

2, Cnocolbi 3ajanus nocienosateabnocteii. Yrobw 3auath riocseoBa-
TEIBHOCTh, HYAHO yKa3aTh Cnocod, npH noMouy KOTOPOro MOXHO HaHTH 000
ec wieH. CyLecTBYOT pasausHbie CriocoObl 3a1aH1s N0CAE10BATEABHOCTEMH.

1. llociie10BaTENBLHOCTL MOMKHO 3a1ATHL ONUCIHUEM cliocoba onpeIesieHus ¢
unenos. Hanpumep, nycrs 3aiana 1ocneiopaTenbHoCTh, Y1eHAMH KOTOPOH SBNs-
HOTCH peluTend yvcna 15, 3anMcaHHpie B NOPSUIKE BO3pACTaHHA. 3Ty Mocienosa-
TENBHOCTE, OIHCAHHYIO CJI0BAMM, MOX:HO 3anucath Tak: 1; 3; 50 15,

2. KoHe4nylo nocjiefloBaTelbHOCThL MOXKHO 33/1aTh, MEPEYUCIUE €C WICHbL.
Hanpumep, (b,): 54; 1; 33; 27.

3. [TocnenoBaTeIbHOCTE MOXKHO 3a[aTh Hmabauyet, B KOTOPOU HaNpOTHB K-
AGFO Y4IEHA HOCHE0BATELHOCTH YKa3bIBaloOT ero HOpsIKoBbIi Homep. Hanpuwvep.,

n I 2 3 4 5
ay -2 1 -4 1 -6

4. ITocnenoBarenbHOCTL MOXKHO 334aTh (YOPMYAOL, N0 KOTOPOH MOXKHO Hal-

TH M0G0t 4neH Moc/IeAOBATENbHOCTH, 3Has <ro Homep. Hanpumep, nocnenosa-

TEABHOCTh HATYPalbHKIX uMCei, KpatHblX 3, MOXKHO 3azate (opmyno a, = 3n:

% 1
110CNENI0BATENKHOCT] YHcesl, 0OpaTHLIX HaTYPATLHBIM, — (OPMYNOH by, = = Ta-
KHe (OpMY!bl HA3BIBAKT eLe GopMy1aMU H-TO HiIeHa 110C1e/I0BATeIbHOCTH.

. - P
[TycTs nocnesoBaTensHOCTL (€,) 3a71aHa GopMynoii ¢, = 3n — n”. [loxcTasisas
BMECTO 1 arypanehble uucna 1, 2, 3, ..., noay4um:

a=3-1-1"=2; =3:2-22=2; ¢3=3-3-3=0;....
TMoatomy (¢,): 2; 2, 0; ...
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5. IlocnenoBateABHOCTE MOXKHO 331aTh TaK: CHayaja yKasaTb IEPBBIH MM
HECKOJIKO NEPBHIX 4JIEHOB MOC/E/I0BATENBHOCTH, a NOTOM — YC/OBHE, MO KOTO-
POMY MOKHO OMpeAenuTh NoOoH wWieH nocnenoBaTeNbHOCTH, 3Has NPCIBIAYILHE.
Takoii criocod 3anaHnA NOCIEOBATENILHOCTH HA3BIBAIOT PEKYPPEHMHbIM.

Hanpumep, HaliieM HECKONBKO 4iE€HOB NOCNENOBATENbHOCTH (&), MEPBHIA
yrieH KOTOpOH paBeH -1, Bropoii — -3, a KauIelid HOCNeaylyii, HaynHas
TPETHLEr0, paBeH NPOU3BENCHUIO NBYX Npeabiayux. [onyunm: a; = —1; a = -3;

a=ara=(1)(-3)=3;

ay=a;-az=(-3)-3=-9;

as=ay ay=3-(-N=-27uT1. N

VcroBus, onpeIeIOIMe ITY NIOCIEN0BATENBHOCTD, MOXKHO 3aITicars Tak: a; =—I;
ay =-3; Gpyp = @ * Gpyy- POPMYITY, TIPH MOMOLIE KOTOPOET JIFOGOH WieH MOCe/I0BaTe b
HOCTH MOXKHO HAlTH yepes Npe/biIyLiie, HA3HIBAIOT PEKVPPEHMHOY Qopmynoil.

PaccmotpenHBie Boillie NOCTEA0BATENBHOCTH SBAAIOTCH YUCI06bLMY HOCAE00-
BAMENLHOCHIAMU, TAK KaK UX 3eMeHTaMH saBsioTcs yucna. CylecTByioT U apyrie
nocneaoearenkHocTH. Hanpumep, nocnesopateNbHOCTE NEpeay Ha KaHajle Telfe-
BHIICHUA. MOCAENOBATENBHOCTE (DYTOONBHBIX KOMaH/1 B TYpHUpHOH Talilnile v T. 1.
B naneheiiieM O6ynem paccMaTpHBaTh TOJIBKO YHCIOBBIE MOCNENOBATENIBHOCTH.

T
LI .IJ*M"T’T" , 1

i
I
Yuapamuenuce §. 3anucats wecTs NepBLIX WIEHOB NOCHEN0BATENbLHOCTH HATYpallb-

HbIX YHce, KOTOPEIe NpY JIeJieHHH Ha 3 NaloT OCTaToK 2.
® [lepBbIM HaTypaJbHBIM YHCIIOM. KOTOpOE MpH JIeeHHH Ha 3 1aeT OCTATOK
2, smasiercs yueno 2. Cneayomum aBiIserces 4ueno 5 — ono Ha 3 Goselile 2, nasis-
nie 8 — Ha 3 6onbie 5 1 1. 1. [Tostomy nonyunm: 2; 5; 8; 11; 14; 17.
Orser. 2; 5;8;11; 14; 17®
Ynpamuenne 2. 3anucate dhopmysly n-ro yieHa IocienoBaTeNbHOCTH (X,) HATY-
paibHBIX uKcen, Kotopsle Gonbure 8 U npy ieNeHdy Ha 9 AaloT ocTaToK 7.
® [lepBrIM HaTypalbHbIM YHCIOM, KOTOpoe Gonbuie 8 v npu nenennu Ha 9
JaeT ocTaTok 7, aensiercs ukcno 16. Ero moxuo 3anmcats Tak: 16 =9 - 1 + 7. Bro-
puiM OyzieT uncno 25, KOTOpoe MOKHO 3anHcaTe Tak: 25 =9-2 +7, TpethiM —
34=9-3+7 u 1. n. Torna ¢opmyna n-ro ujeHa HCKOMOH HOCIEIOBATENBHOCTH
(x,) Oyznet umets BHI: X, =9n + 7.
OtBeT. X, =9 + 79
Yupawuenne 3. [TocnenosatensHOCTb 3a1aHa Gopmynol x, = 3n’ - Tn. SAsnsercs
JIH 4/IeHOM 3TOi NOCHeA0BATENBHOCTH YiCno 67
® UYucno 6 Oyfer uieHoM 9TOil MOCNEA0BATEABHOCTH, €CAH HAHAETCA TaKOH

HOMEP 1, 410 X, = 6, To €cTh 3n” — 7n = 6. [Nonyuaem ypasHenne: 3n” — Tn— 6 =0,
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2
oTKya my=3; np = -3 Yucno ~73 He ABIAETCH HATYPAILHEIM, a N0ITOMY HE
mOkeT ObITH HOMEPOM 4WIEHA MOCEROBATENEHOCTH. Clie/ioBaTeNbHO, YHCno 6 sB-
NifeTcs TPETBHM H/IeHOM 3aJ1aHHOk MOCIef0BATENBHOCTH.

Ortger. [la. o
Vinpasuenue 43an¥cath TpH NEPBBIX WieHa MOCNENOBATCIBHOCTH (4,), €cnH
a1 =2, Qpyy = 3a,— 2. ]
ollpy n=1 no dopmyne ay =3a,—2 nomyunm: a;=3a-2=3-2-
-2=4,Ilpun=2nonyunm: a3=3a;-2=3-4-2=10.
Otger. 2;4;10. »
I S T T
| :’.\ol i f —! T |
| ! |
648. Jlawa nocnepoBareneHocTh: 0,1: 7; 0,2; 8: 0,3; 9.
a) CKoNBKO YIeHOB HMEET 3Ta 110CAE10BATENBHOCTE?

6) HasoBuTe TpeTuii uieH NocnenoBaTenbHOCTH.
8) Kakoil Homep uMeeT uneH nocneioBaTeNbHOCTH, paBHEIi 0,37
r) Kakoii ufien nocnefoBaTenbHOCTH SIBASETCS MOCTEAYIONUIMM 32 THCIIOM 8
npensRy M ey 77

649. Jlana nocnenoBaTenbHOCTb HATYPAIBHBIX YMCEN, KpaTHbIX 10:

10; 20; 30; 40: 50; ...

a) Hazoeute nepBhIii, 4eTBEPTHIH U BOCEMO#1 WieHb! 3TO# MOCNE/IOBATENBHOCTH.
0) Kakoii HoMep HMeeT YfeH 1ocNeIoBaTeNbHOCTH, paBHbIH 707
8) Kakue 4neHsl Mocne/ioBaTeNIbHOCTH HAXOAATCs Mexy yucnamu 30 u 90?
r) Kakoti opMyIioii MoHO 33/1aTk 3Ty MOCHEN0BATENBHOCTE?

650. ITocnenopatenkHocTh 3ajana Gopmynoil x, =n+ 5. HazoBute TpH mepBeIX
YJIeHa NOC/Ee/J0BATENBHOCTH.

651. HasoBHTe HECKONBKO IEPBbIX YIEHOB MNOCAEA0BATENBHOCTH KBAJPaTOB HATYy-
paNbHBIX YHCEN.

- I CTTT R T TT

TP

652. Jlana nocnenoBatenbHOCTD (¢,). 3anuiuute:

e ;;:____.E

a) WieH Tocie/IOBATeNbHOCTH, NOCHAEAYOILN 32 Ci<) ¢y

6) wienH rocne0BaTeNbHOCTH, TPEBLIYLEWIN Cy; C4;

B) 4JIE€HbBI 110CHENIOBATENBHOCTH, KOTOPRIC HAXO/HTCA MEXIY €3 M C7; € K Crya.
653. 3anuumite nepebie WECTb YIEHOB TI0CNIEI0BATENRHOCTH HATYPAIBHBIX YKCEll,

KpatHbix 4. Kakol Homep HMEET uiieH Nocie/I0BaTeNBHOCTH, paBHBIH 16?
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654. 3anuuuTe NEpBBIE NHTh YICHOB MOCHAENOBATENBHOCTH Ky6OB HATYpaslbHBIX
uncen. Kakoii HoMep UMeeT WieH NocneI0BaTeNbHOCTH, PaBHEIH 277
655, 3anuuTe nepebie NATH YEHOB MOCHENOBATENBHOCTH HATYpaJlbHBIX UHCEN,
KoTOpHIE:
a) JIensTCca Ha 5;
0) npu jleneHuu Ha 5 a0T ocTaTok 1;
B) IpH JIENIEHHH HA 5 [IAl0T OCTATOK 2.
656. 3amuunTe HepBbie YETHIPE WEHA MOCAEN0BATENIBHOCTH HATYPANBHEIX YHCES,
KOTOpbIE:
a) gensites Ha 7,
0) npu nefeHnH Ha 4 HalOT OCTATOK 3.
657. INocnenopateneHOCTE 3a1ana Gopmynoii a, = 5n” ~ 1. Haitaure: ag Q.
658. TlocnenomatenbHocTh 3aiana Gopmynoi b, =3n + 5.
a) HaiianTe yeTHIpe NepBbiX Yi€Ha 3TOi NOCNEN0BATENBHOCTH; JIBeHALATHIH
YIIeH.
0) Ykaxute HOMED wieHa Mocnel0BaTe;IBHOCTH, paBHoro 20).
659. [locnenoBarensHOCTS 3aaaHa GopMy:I0ii ¢, = 2n — 7.
a) Haiinwte 1pu nepebix 4iiena 370l NoCeoBaTeNBHOCTH; NATHANLATHINA WieH,
6) Kakoit HoMep HMeeT uiieH NoCeI0BaTENLHOCTH, paBHblil 1937
y B %"r
g
660. 3anuiuuTte Bce uieHb M0CNE/IOBATENBHOCTH, 38AaHHOH (GopMynoii:
a)a, =) 1<n<T;
6)b,=n"-5n,1<n<3;
B)c,=3"" 1<n<d.
661. TlocnenopatensHocTk 3a1aua GopMynoii X, = 5 + 3n”. Haiizurte Homep uicHa
focneioBaTelbHOCTH, pasHoro: 305; 680.
662. TlocneoBatensHOCTb 3aaHa GOPMY.IOH y, = 2n° — Sn — |. SlBnseTes nu une-
HOM T0H 1ocne/IoRaTebHOCTH uncno 1; ukcno 1172
63, TlocnenoBatebHOCTD 3a1aua opMynoii x, =n" —7n + 1. SIBasieTcs v wne-
HOM T HOCAE/I0BATENBHOCTH uncno —11; uncno 37
664. 3amumte GopMyny n-ro "UieHa NMocneqoBaTeNbHOCTH HATYpallbHbIX YHCel,
KoTopeie Goilbilie 3 U NpH ieieHuH Ha 7 JaloT ocTaTok |: ocTaTok 2.
665. 3anumute QopMyny n-To uleHa NOCNCAOBATEIBHOCTH HATYpPabHBIX YHCEN,

KoTophIe Goblie 6 M Npu ieNieHuy Ha 11 JaioT ocTaTok 5; ocTaTok 3.
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Samuauume namo HEPBLIX Y1EeH08 HOC.‘IQOORG!?IC’JIbHOCmu, eciu.

666.

667.
668.

a) a, =-3; pe1 = 2a,+ 1; 5) 0= 2; Cy = _%; Cni2 = Cn* Cug1 — 5;
a) b1 =35; by =-2by; G) =1L %=2 X2 =X+ X + 1.
3anuukTe pekyppeHTHY10 GopMyITy U HailiuTe YeThipe NEepBLIX YieHa noce-

JlOBaTENbHOCTH, NEPBLIA WieH KOTOpoH paBeH —2, BTOpod — 3. a Kaxawii no-
CAeAyoLMH, HauMHAs! C TPETHETO, PaBeH KBAAPATy CyMMBI [IByX NPEABULYIIHX.
3anuiuute peKyppeHTHylo GopMyay W HalaHTe YeThlpe MEPBLIX WieHa To-
CrIeIOBATENHHOCTH, nepBblii 4IeH KOTopoil paBeH 3. a Kaxawlil nocnenylo-
UMH YjleH, HaYHHas CO BTOPOro, PaBEH YMEHBIIEHHOMY Ha €/IUHHLLY KBapa-

1T T
-

0 |

HaiipuTe nepsele nlects 9ieHOB NOCAeNOBATENbHOCTH, 3a1aHHOH (opMynoit
5
I+=, ecu n — ueTHoE;
= n

2—p, €CIH 7 — HEYETHOE.
TlocnenoBarembHOCTh 3anaHa Gopmynoii b, = 2n° - 13n + 1. HaitmTe Home-
pa TeX YNEHOR [10CNE/I0BATEILHOCTH, KOTOPBIE HE MPEBHILLIAIOT 8.

669,

TY TIPE;IBIAYLLIETO YeHA.
R Ee e R
i { bk --Mposﬁm:-
670.

ﬂ‘, =

671.
672.

. . . _ 2n
OO6wuit uneH nocneaoBaTeNbHOCTH 3aaaH GopMynoit X, = il [Tpu kakux

3HAYEHUSIX 1 MOZIYJIL Pa3HOCTB X, — 2 Merbie 1077

| R T e R B

| . .
] Y HeHUR-ARs-noBTopeHus
; | '| ]

673.

674.

675.

676.

Pa3iokuTe Ha MHOXHUTENH TPeX wieH:
a) 9x” — 10x + 1; 6) x" - 5x* - 36.
Haiiure oOnacte onpesienenus $pyHKUWH:

) y:\’ls_lﬁx'; 6) y=Vx'+x-2.

TpaHwero Hauan peith MepBeif Oynbaosep. Yepes 2 u K HeMy NPHCOEAHHHII-
csi pTopol, 1 uepez 8 u obwieli paGotel oHu Bbipbian 80% Tpanilen. 3a
CKONHKO BpeMEHH MOr Obl BHIPBITH TpaHILEK KaxAblH Oyjbp/I03€P. €Cln us-
BECTHO, YTO NEepBOMY JUisi 9Toro Tpebyercs Ha 5 u Gonpiie, YeM BTOpomy?
Pewute ypaBHeHHe C+3x+a= 0, ecnn @ — abeuucca BEPIHHBI NAapaboibl
y=(x+10Y-1.
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P Apvidmetuyeckan nporpeccus u ee CBOICTBA

Cp{:}.llrf YUCIIOBBIX TOCTE/IOBATENLHOCTEH BOKHYIO POIL WrpatoT nocncloBa-

TEABHOCTH, KOTOPBIE HASLIBAIOT apHPMETHLECKOIT 1 TEOMETPUUECKON NPOIPECCHSIMH.

Mpumep 1] pynna TyprcTos NOAHMUMARACH Ha rOpy B Teuekne 4 u. 3a nepsolii

YaC TYPHMCTHI TIpoLLin 2,5 KM, a 3a Kk crenyrouwii — ua 0,5 kv meHbilie, Yem
3a npeastayimii. Kaxkoi myTe Npoxoanau TypHCTLE 38 KaXUbiil Yac ABKOKeHUs 7

3a nepsbrit yac TypucTsl npowwau 2.5 kM, 3a BTopoit — 2,5 — 0,5 = 2 (km), 3a
Tperuii — 2 — 0,5 = 1,5 (km). 3a ueTBepThiii — | KM.

IMonyumiu KOHEHHYIO TIoCeoBaTeNhHOCTL ukces: 2,5; 2; 1.5; 1, B koTopoii
Kaablil nocnenyrommii wieH, HauuHas co BTOPOIO, paBeH NpeablaylieMy, Cho-
JEHHOMY C OJIHMM W Tem e urcniom —0.5.

[Tpumep 23amcars 110CHIENOBATENBHOCTE HATYPAIBHBIX YHMCEJ, KOTOpbiE

IPM AeNeHyH Ha 3 naroT ocTatok 1.

[onyuum:

1;4;7; 105 13; 165 19; 22; ...

B 37oit nocneaosatentHocTy NMoboil uneH. HAulHAas cO BTOPOro, paBeH Ipe-
JBITYIIEMY, CIOXKEHHOMY C OAHUM U TEM e YHUCIIOM 3.

Kaxaas M3 paccMOTPEHHBIX MOCHeNOBATENBHOCTEH ABIACTCA NPUMEPOM
apudmMeTHyecKol Mporpeccui.

pHMeTHYeCKOH NporpeccHeil HA3LIBAIOT NOCIEN0BATEILHOCTE,
Onpednenue Kaxablii 4jieH KOTOPOii, HAYWHAA CO BTOPOI0, PABEH NpeabLTy1Le-
*ay YLJIEHY, CJIOZKEHHOMY € O/THHM H TeM 7K€ YHCJIOM.

370 4UCNO HA3BIBAIOT PASHOCMbIO apuhmemuyeckoli npoepeccuu U 00o3Ha -
10T OykBoit d (d — Hauanenas Oykea natuHcKoro cnosa differentia — pasHocTs).

Hrak, ecnu umeetcs apudmeTteckas nporpeccusd ay; as; as; ..., T0 o = a, + d,
a3=a; +d; ..., TO €CTh U1 M0BOro HATypaIBHOTO /1 BEITIQJHAETCS PABEHCTBO

Uney =ap+d.

3 onpenenenys apudmMeTHHECKOl MPOrpeccuy CASAYeT, YTO Pa3sHOCTE MEXK-
oy 106BIM €¢ YICHOM, HAYMHas CO BTOPOTO0, W MPEABLIYNMM HICHOM paBHA OJIHO-
MY M TOMY e uucny — pasHoctv d, To ectb Gy —a; =d, a3 — ax = d, ... . Utak,

: py — Ay = d.

Bepro 1 Hao00poT: ecnu B HEKOTOPOM YHCIOBON MOCNEAOBATENLHOCTH Pa3-
HOCTE MEXIY MOoOBIM €€ YJICHOM, HAYMWHAs CO BTOPOro, ¥ NpEABIAYIM YIEHOM
paBHa OIHOMY ¥ TOMY K€ YMCIY, TO Takas MoCne/l0BaTeNbHOCT ABNACTCH apud-
METHYECKOM 1POrpecCHeii.
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ApudMeTHIECKHE NPOIPEcCHrt MOTYT ObITH KOHEUHBIMH (puMep 1) U Becko-
HeuHbIMM (npumep 2).

Ytobsl 3a/1aTh apU(IMETHYECKYIO NTPOIPECCHIO, JOCTATOYHO YKa3aTh ee nep-
Bbiil YleH U pasHocTh. Torpa Kaxaeli NOCACAYIOUKH YieH MOXHO BBIYHCIUTH NO
NPEABIIYILEMY 10 PeKyppenmuot hopayne a,, = a, + d.

B tabnuue npusenierl npuMeps! apHGMETHHYECKHX NPOTPECCH [N HEKOTO-
pbIX 3HaUenu a) u d.

a d ApumeTHUECKas NPOrpeccHs
| 2 1:3:5:7:9; .

0 -2 0;-2;4;-6;-8; ...

5 0 815558 58

1,1 -0,5 1,1; 0,6; 0,1; -04; -0,9; ...

Paccmotpum ceoticmea apughmemuyeckoii npoepeccu.

1. B apudmeruueckoii nporpeccuut 1; 3; 5: 7; 9; ... Ka/Iplil uneH, HAYHHASN
€O BTOPOTO, SBNSETCSH CPENHUM apHPMETHUECKHM JIBYX COCELHHX C HAM HIICHOR:

3=——: S:M; ?zﬁ;....
2 2 2

TIlokaxemM, uTo Takoe cBOiicTBO HMeeT Mobas apHPMETHIECKas! TPOTPECCHs.

[Tycte umeetcs: apudmetuueckas nporpeccus (a,) ¢ pasHoctsio d. Torma s
BaTypalbHBIX 3HAYEHUH 1> 1 BLINONHSIOTCH PABEHCTBA: G, — Gy =d, Qi —ay=d.
Orcrona: a,—a,_y = Quyy — Gy, 20, = Q) + Qe

— an—i + a’n-rl

a, 3
Ceoitcmeo 1. 6ol unen apudmerHyeckoli nporpeccHn, HAMHHAA €O

BTOPOIO, SIBJISAIETCH CPEAHHM apHPMETHYECKHM ABYX COCEAHHX ¢ HHM “JIEHOB.
C 31uM cBOCTBOM apu(MeTHHECKOH NPOTPECCHU U CBA3aHO ee Ha3BaHHE.

2. PaccMOTpUM KOHEUHYIO apu(pMeTHHECKYr0 MPOrpeccuio (x,), MMEIONYIo
7 unenoe: 3; 5; 7; 9; 11; 13; 15. Haiinem cymmy kpaifHuX uieHOB NpOrpeccHd u
CYMMBI HIIEHOB, PaBHOOTCTOSHIIMX OT KpaiftHHX:
n+x=3+15=18;
x+x=5+13=18;
x3+xs=7+11=18;
X +x3=9+ 9 =18.
Cymma nioObIX ABYX 4NIEHOB apH(METHUECKOH NpOrpecchH, paBHOOTCTOS-
LIMX OT ee KpailHuX 4IEHOB, paBHA CYyMME KpalHHX WIECHOB.



172 §. "ucaveme noc1edoes UM CTLHOCH

H(,n()ﬂmyem ITH woﬁpameuuﬁ 051 POU3BONIBHON KOHEUHOI ctpﬂdmemue—
CKO#i TIPOrPeccyH a,; as; ...; d, C PasHoCTbIO d.
Iycts a; + a, = m. Torna:
a,+a, ,=(a+d)+(a,—d)=a +a,=m;

a,+a, ,=(a,+d)+(a,,—d)=a,+a, ,=murt. n
.
a; a-d, a,+2d, i a,—2d, a,—d: a,
a? + au
a, t+a,
a ta,

Ceoitcmeo 2. Cymma JIH00BIX JBYX 4IeHOB KOHe4YHO#H apu(MmeTHYeckoii
APOrpecCHH, PABHOOTCTOSLIHX OT €€ KPaiiHHX YJIEHOB, PABHA cyMMe KpaiHuX
YJIEHOB 3TOH NPOrpecCcHH.

1 e
t lemepbl pemel-mn ynpa)KHeullm

e

Yepanuenue THaliTu pasHOCTL ¥ TpeTHH uneH apu()METHHECKOH NPOrpeccHu
(@) L L2 ...
sB 310# nporpeccud a) = 1, a; = 1,2. [Toatomy:
d=ay-a,=12-1=02; as=a:+d=12+02=14.
Oteer. 0,2;14. »

Vnpasaicune 2Spagercs nu nocaenoBarensHocts uucen 3: 0: —3: —6; -9 apud-
METHUECKOH rporpeccueii?
«0003HaYMM HJIEHBI 3aaHHOM MOCIENOBATENBHOCTH:
a;=3; a=0; us=-3; uy=-6; as=-9.

Haiijlem pa3sHOCTbL NOCHENYIOLIETO W NPEALIAYILETO YICHOB NOCNEN0BATENb-
HOCTH:

a-—-a,=0-3=-3;

i—a;=-3-0=-3:

a;—ay=—6-(-3)=-3;

as—a; =-9 — (-6) =-3.

Tak Kak nomyyeHHbie ba'si I0CTH PaBHbI OHOMY M TOMY K€ YHCNy —3, TO 3Ta
110CNEI0BATENLHOCT ABNACTCS apUMETHHECKOH Nporpeccueil.
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Vopawuenne 3.Mexay yucnamu 7 M 15 BCTaBUTL Takve HKCNO, YTOOB! BCE TPH
1iicna oOpazoBaIN apHIMETHYECKYIO IIPOTPECCHIO.
s[lycTh X — HCKOMOE YHCIIO, TOTA MOCHEA0BATENLHOCTE 75 X; 15 — apu-
MeTHYecKas nporpeccus. Bropoil wien apU(METHUYECKOit NporpeccHn SBISETCS
T+15
CpesHUM apu(METHHECKUM TIEPBOTO H TPETHLETO WIEHOB: X = =5 = 11.
Orgert. 11, ©
[ | | e =41 | P T
| | | i | ! ] l | '
AR IR G S ERE  T)  g BE s R O OR YL A

677. HBﬂﬂer(:ﬂ M apumMeTHYECKOIT NporpeccHel noceoBaTeNbHOCT:

a) 1;2:3:4; 5; ... — 1ocnenoBaTeNLHOCTE HATY PAaJbHBIX YHCET;
0) 2; 4; 6; 8; 10; ... — nocneoBATEBHOCTE YETHBIX HATYPAILHBIX YHCEI,
B) 1;4;9; 16; 25; ... — nocienoBareNbHOCTb KBA1PAaTOB HATYPabHbBIX YHCETT;

) —1;-2;-3;—4;-5; ... — nocneoBATENEHOCTE OTPHULIATENBHBIX LIEbIX YHCen?
678. Yxaxkure NepBHIH wiel 1 pasHOCTb APUPMETHIECKOH TIPOrpeCcCHH:
By 2eq2% .8 06)0,7;1;1,3;...;
B) 6;5.5;5; ... 0)-9;-7;-5: ...
679. Haiigure neperie 4eTkIpe wieHa apimeTHUeCKOH Iporpeccht (a,), B KOTOPOH:
a)a =5,d=2; 0)a=7,d=-
680. Haiijure werBepTriit unen apuMeTHIECKOH NPOTPECCHH:
a) 7; 115 15; .. 0)13;10:7;....
681. Haiinute pa3HocTs ¥ MepBhIii YileH apu()METHYECKOH NPOTPeccHu:
a)a;4:7;..; 0)a;5:3:....
: o T W

!I T 'Il 1
] T

| E I
| ol ¥poBe+r-b
1 | ! ] [> 1 ﬁ
682. 3anmiuwTe nocleqoBATENBHOCTE HATYpaibHbIX yHcell, KpaTHeIX 6. fApnsercs
JIH 3T MOCEA0BATENLHOCTE APH(NETHYCCKOM nporpeccreii?
683. Haiigure pazHoCcTh, TPETHH N YETBEPTHIH YNeHbl apHHMETHYECKOH NpOrpec-
cH (a,), B KOTOPOIi:
a)a, =5;a,=8; 0)a =-2;a,=-5:
B) a; =0,78; a, = 0,78; N a =-9.1:a,=-8.L
684. Haiijinre nepBuie YeThipe HicHa apuMeTHYECKOH NPOIPECcHH (d,,), B KOTOPOi:
a)a =10;d=5; 6)a;=4,5;d=-045.
685. Haiijite pa3HOCTh ¥ NATEIH YieH api)METHHECKOH IIPOrPECCHH:
a)14: 1,7;2; ... 0) -3;-2,8:-2,6; ... .
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686. Haiiaute pasHOCTL 1 9€TBEPTHII YiEH apH(METHYECKOH IPOIPECCHH:
&) 105 T3 1555wt 6) V245;2+3: V2415 ...
687. Haiijmte Bropoii uneH apuhMeTUHECKOI NIPOrPecCcHH:
a)-5:a;—-13; ... 6) V5:an 4-5; ...
688.  Haiismte mectoii unen apudMeTHUECKOH NPOrPEcCHH, eCIH NSTHIE U cellb-
MOii €e YNeHbl COOTBETCTBEHHO PABHbL
2) 4.8 17.8: 6)-16.8 1 22.
689. Yerseptotii wied apudmetuueckoil nporpeccun paseH —15. Uemy pasna
CyMMa TPEThEro U NSATOro YWIEHOB ITOH nporpeccuu?
690.  Jleestoiit unen apu)MeTHHECKO nporpeccud paseH 23. Uemy pasHa cymma
BOCBMOTO M JICCATOIC YJIEHOB TOH Nporpeccuu?
!. Dl ] 1t
b i
: & |
691. fABnsroTcs MM NoCNEnOBATENBHEIMH WieHaMH apUMETHYECKOH NpOrpeccuut
yHClia:
2) 7+V5: 9+25; 10435, 6)4; (V3-1);4-4437
692. Mexay umcnamu -5 M —11 BeTaBbTe TAKOE 4MCII0, YTOOB! Bee TpH uucna 06-
pasoBaliv apuPMETHUYECKYH) ITPOrPECCHIO.
693.  Haiimite BTOpO# M YeTBEpPTLI UileH apu(METHUECKOIT IIPOrPECCHH:
a)1;¢;09; ¢...; 0) —\E; as; 345; Vo ST
694. Tlepselit u ueTBepThll wieH apu@pMeTHHECKOH NPOrpeccH COOTBETCTBEHHO
pasuel 3,8 u 7,5. Halmure cymmy nepBbIX HeTbIpeX HACHOB 3TOH mporpec-
cuu. )
695.  Oner, Ierp, Cepreit u Auapeii nosunu peiby. KonnuecTsa noiiMaHHbIX #Mu
peIOHH 0DOpazyioT apudmeTuyeckyro nporpeccuio. Menbie Beex pblOMH —
9 — noiiman Iletp, a 6onbine Becex — 18 — Oner. Ckonbko peiGHH noiMamu
Cepreit i Anapeit eMecte? CKoibKO Beero priOuH notimany peGsira?
696. Tlpu kaxux 3HaueHwsx m uncna 2, 2m —30 u m — 8 sBAsAOTCH TPema 1ocie-
JIOBaTeNbHLIMY YleHaMu apudmeTHUECKOH nporpeccut?
697.  Haligure Tpetuii unen apudmernueckoil mporpeccuu (x,), eciu X, = 73 u
X, :5\6.
—T———1—T T T T T T T T
| Yposen B || "
I B Ilri [ I o
698. Ilateiit uneH apudMeTHUECKOM Nporpeccuu paseH 2,5. Haligute cymmy nep-

BbIX JIEBSITH 4WIEHOB 3TOH FNpOrpeCcCcHH.
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699. iicna, onpeienstompe rpajlyCibie Mephl YITIOB TpeyronLHUKa, 08pasyroT apud-
METHYECKYHO NporpeccHi0. Haliaure cpeftHuii 10 BENUUHHE yros TpeyTro/ibHIKA.

700. Yucaosbie 3Hak€1Hsi AMAMETPOB N TH LIKUBOB, HACAKEHHBIX Ha OMH Bal, 00pa-
3yI0T apu(METHYECKY0 nporpeccuio. JIMamerp HaUMEHBINETO HIKUBA PABCH
34 cm, a nanboneiiero — 46 cm. Haiiure anaMeTphb! OCTANBHEIX TPEX LHIKUBOR.

B - Yogasenn s foBTopsHtn

701. Yro Gosnure: 2v/3 wwam 10 ?
702. Pemute cucTeMy YpaBHCHUE:
a+4d —(a+2d)=-4; 3x42y=-3;
a 0
) (a+d)(a+3d) =-3;
703. Pewnte ypaBHeHue:
2
a) ¥ +6x-7=0; 6) x+63x ~7=0.
704. B mOMeHT OTYaNMBAHMS NIOAKH OT NPUCTAHHM Y OJIHOTO M3 NACCAKHPOR yriana

¥-y?=-8

B BOAy uwisna. Jlonka, npoiinsg 4 KM no TeueHUIO, pa3sBepHynach M Ha pac-
CTOSIHMHM 2 KM OT NPHCTaHW HacTUrna musy. KakoBa ckopocTs HUSIIBI OT-
HOCUTeNBHO Gepera, eciv CKOPOCTH JIOAKH B cTOs4EH Bone 6 km/u?

BEER ©opmyna n-ro unexa apudgmeTuyeckoit nporpeccum

Urobbl 3a1aTh apHMETHHECKY ) TIPOrPECCHIO, JOCTATOMHO YKa3aTh €€ NepBbIii
4JeH H pa3HOCTD, a TIOCAEytoLHe YnEeHb! MOYKHO HAMTH 110 (opmyne a,. = a, +d.

Harnpumep, HaiiieM HECKONBKO fIEPBBIX 4IEHOB apH()METHUECKOH mporpec-
cuu, B Kotopoii a; =4,d =3.

Tonyuum:

m=a;+d=4+3=T7,
az=a+d=7+3=10.

Jlanee MOXHO HAlTH ay, as U T. 1.

YroObl HaliTH 4yneH 3Toil fporpeccHM ¢ OONbIIMM TOPA/IKOBBIM HOMEPOM,
HATpUMEP, dsg, HYIKHO BHHIONHHTE MHOTO BbMMMcTeHMiH. [ToaToMy BRIMMChEHME
YJIEHOB apH(METHYECKOH MPOrpeccHu 1o GopMyne d,, = a, +d 4acTo spnsercs
HeyZ0OHBIM.

Haiinem Gonee KpaTkuil MyThk BBIYHCAEHHSA A-TO HieHa apH(METHYECKOIl
mporpeccun (a,).

[To onpeaenenuio apupMeTUHECKOH NPOrPECCHE TIOMYTHM:

m=a+d,
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a,=a,+d =(q,+d)+d =a, +2d,
a,=a,+d=(a,+2d)+d =a, +3d.

3ameuaem, 4TO B dTUX popmynax koadduuuent npu d Ha 1 MeHbLIe niopsil-
KOBOTO HOMEpa HMCKOMOro HiieHa mporpeccuu. Tak, as=a; +4d, ap=a;+ 19d.
Hrtak, moxem 3anvcarhb:

a,=ay+(n—1)d.

[onyuennywo (opmyiy HasblBaIOT popmyaoti n-20 wiena apugpmemuyeckoi
Hpozpeccuu.

e

Vnpaxuense . Halitu nesatoiii unen apudmeruyeckod nporpeccuu (a,): 5; 4,2;
2, ¥ -
s meem: a, =15. Haiinem pasnocts nporpeccun: d =4,2-5=-0,8. Torna
ag=am +8d=5+8"(-0,8)=-14.
Otger. —1,4.0

Viipaskaenue 2, Haiitu nepeif unen apu)meTHueckoi nporpeccuu (a,), B KOTO-
poii d =-2, ag =93. g
s Wcnonesys gopmyny n-ro yiexa apup)MeTHHECKOI Nporpeccuy npu 1 = §,
nonyuum: 93 =a; + 7 - (-2). Otcrona a; =93 + 14 = 107.
Otger. 107.2

Ynpakuenue 3. Ssmsierca nu uucno 181 unerom apuMeTHIECKOI NPOrpeccuy, B
kotopoi a; =3,d=5?
¢ Yucno 181 Gyler uneHoM IPOrpeCCUH, €CIH CYUIECTBYET TAKOE HATYpallb-
HOE YMCNO 1 — MOPAAKOBLIA HOMEpP wWieHa nporpeccuu, 4to a, = 181. Tak kak
a,=aqy+mn—-1d, 1o 181=3+(m—1)-5. Peumim mnonydeHHoOe YpapHEHHE:
181 =3+ 5n—5; 183 =5n: n=36.6. Yncno 36.6 He sABNAETCH HATYPAIBHBLIM. 110-
atomy aucno 181 e sipnsieTcs uneHoM AasHON apudMeTaecKoil nporpeccuu.
Orteger. Het.

Ynpaxuenne 4. HaiiTu nieperlit uien U pazHOCTL apu(METHUECKOH Nporpeccuu
(a,), ecny cymma BTOpPOTO ¢ NATOrO €€ uieHoB pasHa 20, a pa3HOCTh AeBATO-
TO M TPETLETO 4NeHoB pasya 18.
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o [lo ycnoBuio uMeeMm: @; + as = 20, ay — a; = 18. 3anucas uneHel as, ds. do ¥
a; no ¢Qopmyie n-ro uneHa apu(pMETHHECKOH Nporpeccuy, NMONY4HM CHCTEMY

YPaBHEHMiA:

o+ d+a+ad=20; 20,+5d =20; [2a415=20:

a,+8d-a,~2d=18. =" |64 =18; d=3 Bl
Ortger. 2,5; 3¢

et j4 -
e :_JAT |

i $ & !

705. 3amminute Gopmyny n-ro uieHa apupmeTHuecko nporpeccui (a,) ¥ Haitu-

T€ @)y, €CNu:
a)alzll,dZ%; 0)a, =-3,d=-4.

706. Haliaute poceMuauatelii uneH apuhmMeTHHeCKOI NPOrpecCHu:
a)1:1.3:1.6; ... 0)3:1:-1: ...

707. B apudmeriueckoii nporpeccuu (a,): ¢, =0,5; d =2. Haiywre a; . q;;.

708.  Bammumte GopMyITy £-T0 WieHa apu(me THIECKOM NPOTPeccrit (a,) U Hal1Te ag:
a) 7.8;8,9;10; ...; 0) -6; -13; =20, ... .

709. Haiinurte nepselii wieH apu(p)METHIECKOH MPOTPECCHH, €CIM €e PasHOCTh U
JIEBSATBIU WieH COOTBETCTBEHHO PABHBL
a) 0,5; 3; 6) 0,2; -2.

710. Haligure nepehii wien apudmernueckoil nporpeccus (a,), eci:

a)d=2,5;a“:ll; ﬁ} d:_%; Hm(;:U.
Hairdume nopsdkoeuiii Homep 4ieHa a, apuMemuieckot Rpocpecci, eciu:
711 a) g, =3; d=-5; a,=-37; o) q=-7, d=2; a,=8l.
712, a)q =% d=7: a,=71; 0) aq =-20: d=3: a,=-2.

| ERNRER S

k... \ Hb | =

N P A

713. Spasercsi v wieHoM apudmerHyeckoi mporpeccun —2; —5; —8; ... 4mcno
-84, urcno —152?

714, Slensetcst sim uncno 130 wienom apH(MeTHUECKOH NPOrPeccHH:
2)4;7,10;...; 0) 23; 34, 45; ...7

715. Jlomauast cOCTOMT M3 JIBEHAILATH OTpe3KoB. JlnKua nepeoro oTpeska pasHa
25 cm, a KaK10r0 NOCMEAYIOIEro — Ha 2 M MEHBIIIE, YEM TIPE/bLIYLIEro.
Kaxoga juiiHa camoro KopoTkoro oTpeska’?

Y
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716.

717.

718.

719.

720.

Ha#iante nepBuiil uied v pasHOCTE apuPMETHUECKOH Mporpeccuu, cciim ee
YeTBePTLIH 1 ACBSTEIH YWieHbl COOTBETCTBEHHO PaBHE! 16 1 41.

Haiipute pa3iocTe U NATHANUATLIH 4YieH apu()METHUECKOH NpoTrpeccun, ec-
71 €¢ TPETHH wiicH paser Y, a cyMMa IIATOr0 1 JIEBSTONO WIEHOB pasHa 2.
Haiiaure pepsitolii wien apudimerudeckoil nporpeccun (a,), eciu a; =9,
ap=-17.

Haitnute nepsolit uneH M pasHocts apumerHueckol nporpeccuu (c,), Lis
KOTOpO#i ¢; + ¢ = 10, €3+ ¢4 = 31.

Mesxy uncnamu 8 M 63 BcTaBeTE HETHIPE HMCHA TaK. YTOOH OHH BMECTE €
JIAHHBIMK YKciaMid 00pazosain apuMeTHIECKYO POrPeccuio,

721. Mexay urcnamu 2 ¢ -6 BcTaspTe TPU HUCNA Tak, YTOOB! OHM BMECTE C naH-

HBIMK 4HCAaMH 0OpazoBany apupMeTHHECKYIO TIPOrPECcCHIO
T et
Ypo b &

722. Haligute mnepBeli OTpUMLATENBHBI 4ileH apuMETHUECKOH TMporpeccHy
125005004

723. Haiigute neppblii NOAOKUTENBHBI uieH apUQMETHYECKOH MPOrpeccHH
—90; -85,6; ...

724. CKONBKO MONOKUTENBHBIX YICHOB B  apU()METHYECKOH NpOrpeccHH
28;27,7;..7

725. Jaue! age apudMeruyeckiie nporpeccut (x,): 7; 26; ... u (3,): 3; 8; ... . Hait-

726.
7217.

728.

729.

JIMTE HaUMeHBILHA 061 UneH 3THX TMPOrpeccHii.

[
| _
TIpUHALNEXUT N 9MCTO —2 0GNACTH 3HAUEHHMIT (yHKIMH Y = X+ Sx + 47

Pemnte HepareHCTRO:

a) 3’ —=10n+7>0; 6) (21-x)(2x+3)>0.

H3 ypHbl, B KOoTOpOit HMeeTcst 15 wapos, MpoHyMEpOBaHHBIX uMcnamMu oT |
Jo 15, wayran einuMaroT oaus wwap. Halute BeposTHOCTE TOTo, YTO HOMEP
BBIHYTOrO [apa OKaXXeTcs JienuTenem yucna 15.

,HOKEI?KHTC, HTO 3Ha4€HHE BBIpAXMECHNA \‘xi +51y+ yl’ SBNAECTCA LENBIM YHC-

x=2y=-5;
nom, eciu (x; y) — peitieHHe CHCTEMBI YPaBHEHUI
- Bx+y=6.
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28 ®opmyna cymmbl nepBbIX N YNeHoB
apudmeTUyeckon nporpeccun

Ipsviep. Hajimi cymmy sarypaishbix dnces ot 1 10 100 BRIOUHTENBHO.
3anuuieM cyMy § aHHLIX YHCEN AByMsA criocofami: B NOpsiIke BO3pacTaHHsl
¥ B NOpsAKe YOBIBAHUS ClIaraeMbIX 1 TIOYJICHHO CIIOXKHM T0:Yy4€HIIBIE PABEHCTRA:
S=1+ 2+3+...+100

t S=100+99+98+ ...+ 1

28= 101+ 101 + 101 + ... + 101

CyMMbl TIap UYMCeNl, PACTIONOKCHHBBIX APYr MO/ [pYroM B IpashIX 4acTAX
YTHX paBEHCTB, PABHEI ONHOMY M ToMYy e uucny 101; Tarux nap 100. [Toaromy
285=101- 100.

Crecsonn S = E"zﬂ = 5050.

Hrtak, cymma seex HaTypalibHbix udcest ot 1 o 100 BrarountensHo paBHa 5050.
OtmeTHM, YTO TOCNENOBATENBHOCTL HATYpalbHBIX uucen L; 2; ...; 99: 100
ABNsETCH apu(MeTHYecKoil mporpeccueii (a,), B kotopoit ay = 1;d = 1; n= 100.
HcnonezyeM paccMOTpeHHBIH criiocol ans seiBoaa (POpMyibl CyMMBL S, nep-
BBIX 1 YNIEHOB JI000H apu(METHUECKOM NPOTPECCHM dy; A ... Oy .. .
3anuinem:
S,=at+a,+a +..+a,;
SH :al'l +au—| +aﬂ—2 +“'+al *
CJ10%UM MOUNEHHO 3TH PABEHCTRA, NONYYHM:
28, =(a,+a,)+(a, +a,,)+(a, +a,,)+..+(a, +q,).
Ilo croiictey 2 apudmeTHUECKON Nporpeccy cyMMa KaKabiX JBYX WIEHOB,
B3ATHIX B CKOOKH, paBHa @ + a,. TakMX cyM ecTb 1, TIO3TOMY:

25, =(a, +a,)-n.
Orcrona
a +a
PR s Sl W 1)
" 2

Ecnu B 310ii (hopMysie BMECTO @, TIOACTaBHTH BhIpaxkeHue @, +(n—Dd, 1o
[ONYYHM:

¢ ata +(n-1)d e 2q, +(n—l)d_

i ) 2 H.
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=20 tn-1Md _

S, 3

(2)

Dopmyael (1) u (2) Ha3BIBAIOT opryravu CyMMbl NEPELIX N YIEHOE GpUdd-
MENUYECKOT NPOZPECCUl.

HERERwSarsnRERNE T REEEL -
| Tprmepp pepern ynpawsenn | ()

Yupumnesne 1 Halitn cyMMy nepBelX Aepars wieHOB apuMerHucckod npo-
rpecenu (a,): 3;7; 11: ...
el-it cnocob. Umeem: a,=3, d=a,-a,=7-3=4. Hailinem ay: ao=3+
+ & - 4 = 35. Tlo dopmyane (1) naxonum:

5,=222.9=171,

2-11 cnocod. 3nas, uto a; = 3, d = 4, no gopmyne (2) HaxoauM:

S.,=%ﬁ-9=m.

Orser. 171.

Yapanwmenne “HaifTi cyMMy HEUETHBIX HATYpalbHsIX YHCel, HE MpeRbIuaoImX 71.
alleyeTheic HAaTypaneHsIe Ycna 00pasyrT apHMETHYCCKYIO MPOrPeccHio
1; 3: 5;..., B koropoit ay=1,d=2, a,=1+(n—-1)+2=2n-1, Haiine™, kakoii
MOPANKOBLI HOMEp uMeeT uiieH 71 3t1oil nporpecenm: 71 = 2n — 1: n = 36. Cnepo-
BATEBHO, HYXXHO WCKaTh CyMMY NEPBBIX TPUALEATH IUCCTH HICHOB NMPOIPECCHH.
Hmeem:

1471

=———36=1296.
5 2

36

Orser. 1296. &

Vapaxaenne 3Haiity cymmy narypanbeix ymce: ge Gonbuwe 105, koropele 1pu
necieHud Ha 9 parot ocratok I,
eHaTypaibHEIE UMCAA, KOTOPBIC NPH JeleHuu Ha 9 narT octatok 1, 0bpasy-
KT apH(MeTHYecKyo nporpeccuto (a,): 1: 10: 19; ... B xotopoit ¢y =1, d=9,
a;=1+9n~1)=9n-8. Haiinem. cKONbKO YWICHOB JTOi MPOIPECCHH HE MPEBbI-
waror 105. [Tns aroro pentum nepasencrso a, < 105:
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On—-8<105; 9n<113; :1512%.

CiieioBaTensHo, HYXKHO HMCKATH CYyMMY HCPBBIX JBCHAIUATH WICHOB TPO-
rpeccun. Umeem: g =1+9-11=100; §,, =1—+§—09--]2=606.

Otser. 606. =
Yupanecaerre {Haittn nepBstii wicH apudmernieckoii nporpeccuu (g,), eciu
CyMMa BTOPOIO M ABCHAALATOro ¢¢ 4icHoB paBHa 20.4, a cymma NEpBEIX
oauHHaauarts — 121,
Tlo ycnosuro mMeeMm: dp +a12=20,4; 8, =121. HUcnonesys ¢opMmynsl
71-T0 4i€Ha W CYMMsI NCPBBIX It HICHOR apH(IMCTHHCCKOH MPOrPEeCCHH, MOMYHUM
[a,+d+al+1ld=20.4;

CHUCTEMY YPaBHCHHIA 12‘3\ +10d - Orcrona:

{2(,1, +12d =20,4; {ﬂ, +6d =10,2; {d =-0.8 s
15.

(a,+5d)-11=128; |a +5d=11; |a+5d=1 “'~
Ortser. 15. ¢

Vipaspenye SCROABKO HYKHO B3ATH HMEPBBIX WICHOB apH(METHUECKOH Ipo-
rpeccun (a,), B kotopoii a; = 2; d = 1. utodet Hx cyMma pasHsiacs 907
*Mcnonesys Gopmyny cyMMBI NEPBLIX /1 WICHOB apU(hMETHYECKOR 11Iporpec-
2a,+d(n-1)

2:241-(n-1
cu S, :—-—-z—-n . nonyuum: 90= —,’()-
n+3In—180=0; n; = -15, n, = 12. Kopeub ny = —15 He yaosnetBopsier YCIOBHIO

n; 80=mn+3) n

3aaauu. CnenoparensHlo, 1= 12,

Oreer. 12, e
i . et

T S A T T
L [T B 0 00 o . b

By

1T

730. Haiinnte cymmy nepBbIX OMHNAALATH 4IeHOB apU(METH4ECKON nporpec-

CHU, ECITH:
a)a, =22;a,=-1; 0)a, =5;a,=15.
Hationume cvynmy nepevix n unenos apupmemumeckou npozpeccuu (a,). ecru:
731. a)a,=8;d=4;n=5; 0)a=-01;d=-0.1;n=9.
732.a)a,=1,5,d=2;n=§; 0)a=5d=-3n="T.

733. Haifysre cyMy lepBbIx ACATH YIEHOB apH(IMETHYECKOI Nporpecciu:
a)3;9;15: ... 0)-23,-2.5,-27: ....



182

3. Yuc1o861¢ ROCTICO0same. 16nocit

734.

735.

Haiimure cyMy NeprbiX JICBATH YACHOB apHMeTHUECKOH 11Por peccn:
a)l1:59;..; 0)-1;-2;-3; ..
Haiiayre cyMmy HEPBBIX [SITUACCATH HATY PANTbHEIX YMCE.

736.  Haiigsrre cymy NCPBLIX COPOKA HaTYPaibHBIX YHCEIL.

737. JlauHbl CTOPOH MATHYIONBHUKA 00Pa3ylOT apH(METHUCCKYIO HPOTPECCHIO.
Haiiaure nepuMerp naTHyrojibHHKE, CCIIM JUIMHA €ro caMoil KOpOTKOIf CTo-
poHel paBHa 4 cM. a camol uHHOI — 12 oM.

738. CymMMa nepBbIX IISSTH WICHOB apudmeriueckoil nporpeccum (a,) pasha 25.
Hailnure naTelii 4wicH nporpeccu, ecnv ay =-5.

739. ¢ yMa NCPBEIX OCBATH YICHOB apH(METHYCCKOM mporpeccun pasua 126, ne-
BATHIH uneH papen 54, Haiinure neppelii wieH a1o# nporpeccuu.

i ' I : -ﬂ-:-ﬂ-
Y - 5 |
& % I

740. Ha#ipute cymy HEUCTHBIX HATYPAIBHBIX YHCEHT HE OonsLic 81.

741, Haiiamre cyMy 9eTHBIX HATYpabHBIX uHces Ke Gombuie 100.

742, Haiinure cymy HaTypailsHBIX YHCET, KPaTHBIX 7 M He Gosblue 145,

743. Haiijnre cyMy YeTHBIX HaTypajJsHBIX 9kcen oT 24 1o 120 BKIIOYHTEIIBHO.

744.  Haiinute cyMy HCHETHBIX HATYPANbHBIX Yuces 07 17 710 117 BRAIOUMTEIBHO.

745. CKOABKO HYKHO B3fiTh TNCPBBIX 4IEHOB APHPMETHHCCKOH IMpPOrpeccuu
16; 14; ..., wtobs! uX cyma ObL1a papHa —4347

746. Haiinute nepeslii wien M pa3sHOCT: apuPMETHYECKOI Tporpecchu (a,), ecnu
tip 233; Sg = 88.

747. Haiipmre pazHocTs apudmeTnycckoii mporpecchd (a,), ccnm ag = 0; Sjp = —18.

748. Halinure cyMy NepBeIX ACCATH YICHOB apu(MCTHHCCKOH NPOrpecCHM, M-
TBIH M BOCBMO# YIEHBI KOTOPOIH COOTRETCTBCHHO paBusl 12 n 27.

749.  Iewsrrenii unen apu(METHYCCKO# Mporpeccuy Gonbliie YeTREPTOTO B TPH pasa,
4 uX cymma paeHa 20. Hailinme cyMy NepBoiX BOCEMH YJICHOB IPOTPCCCHM.

750. Dkckaparop BIPBLI TPAHIUCKO JUTMHOM 375 M, npHyeM 3a nepesii ICH OH Bol-
peut 50 M, a 3a KaXKABIH crenyOWMil — Ha 5 M Gonbuie. 4eM 32 NPCABIAYLLHIA.
3a CKONBKO JIHEH YKCKaBATOP BuIPLUI TPaHLeo?

|‘ LT T 1d [

| Ypomeny B 4

i L I i % !

751. Haiinure cymy MepBBIX JBajUaTH HATYpAIHHBIX ABY3HAYHBIX YMCEN, KOTO-
phI€ MpH JeNeHUU Ha 3 aawTt ocTaTok 1.

752. HaHaute cyMMy HATYpailbHbIX TPEX3HAYHBIX YHCEN, KpaTHBIX 4.
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4 ) T !

753.

754.

755.

756.

757.

PR TR — -1

Haiiaure cymMy wicHOB apH(MCTHYECKOH MPOrpecCcHH € ACBATOrO 10 aBaiia-
TLIN BKIHOYHTEIRHO, CCITH NEPBBIH WieH HPOTPCCCHH PascH 5, 4 pasHOCTh — —2.
Hainure cymmy JCpBEIX 71

4) YETHBIX HATYPAIbHBIX HYHCCT, ) HEUETHBIX HATYPATBLHBIX HUMCE!L
Haligure HaTypansHOE HYHCIO, KOTOPOC B 5 pa3s MEHbLIE CYyMMbI BCEX HaTy-
PANBHBIX YHCEH, EMY TIPEAIIECTBYHONHX.

Pemure ypaBHECHHE:

a)6+ 11+ .+ (1 +5n) =111 (n— HatypaneHoe YuCi0);

) (x— )+ (x=3)+ ... +(x—27)=350.

st nonueky 10 aepeBbeR, paclonoKEHHBIX B PAl HA PACCTOSIHUM 3 M Apyr
OT ApYT4, CAZOBHHK JUIA KOKIOr0 ACPEBA OTAENLHO NPHHOCHT BCAPO BOjIbI
U3 KOJIOAUQ, pacnofioKeHHOTo B TOM e pamy B 10 M ot mepeoro nepesa.
CKOMBKO BCETO METPOB NMPOHIET CAT0BHUK, YTODBI MOJMTE BCC ICPEBHA U BO3-
BPaTHTLCA K KONOALY?

T—TF T T I T

st

758.

759.

760.

761.

Toctpoiire rpaduk (yHKImH y = —2x” + 8x. Mcronbys rpaduk, Hafinure:

a) obnactk 3Ha4CHUN (PyHKLIHH; '

©) BCe 3HAYCHMA X, HPH KOTOPLIX (PYHKIHS IPHHHMACT OTPULIATEIILHEIC 3HA~
YCHHS;

B) MPOMEKYTOK, Ha KOTOpOM (yHKIIMS BO3pacTaeT; yObIBACT.

Ckoneko kwiorpaMmmoB 9%-ro n 12%-ro cnnapos cepeGpa HYKHO B3AThH,
yto6b! nomyunts S0 Kr cnnasa, copeprxaruero 10,8% cepeGpa?

JlokamHuTe HePaBCHCTRO:

a)Qa— 1Y >d-1; 6) a’ +16b>8a°\b.

Pewiute cucremy ypasHensuii:

) 1-2—2_),:2:‘}‘; %) x=2y=1;
x+y=2 X +2=y +2xy.
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leomeTpuueckan nporpeccus n ee CBOUCTRA

B OnaronpHATHEIX YCIIOBHAX HEKOTOpPBIC DAKTEPHH pasMHOAAKTCS TAK, YTO
HX KONWYMECTBO ynpausaercs kaxcasle 30 MuuyT. [ToaroMy, eciii nepBOHAYAIBHO
Obtnna onHa Gakrepus, To nx Oyner:

yepes 0,5 u 2

yepes | u 4
uepes 1,5 4 8
yepes 2 4 16

Bo BTopoM ctonbue moayuywid nocienoBatensHocTs uncen: 2: 4; 8; 16; ...,
Kbl 4eH KOTOPO#, HauMHas CO BTOPOro, papeH NpeNsayIuEMy, YMHOKEHHO-
My Ha yHcno 2, Takas Nocne0BaTEIBHOCTD ABNACTCSA NPHMEPOM 2€0MEMPULECKOL
npozpeccu.

! TI'eomerpHyeckoii mporpeccHeil Ha3LIBAKOT HOCHEA0BATEb-

! HOCTH OTIHHYHBIX OT HYJA YHCeN, KaKIbli Yien KOTOpOi, Ha-
YHHAS CO BTOPOro, paBeH MpelbiaylieMy, YMHOKEHHOMY Ha
O71HO H TO JKe YMCJI0.

Onpedenenn .

DTO 4HCNO HA3BIBAKT 3HAMEHAMENEM 20Mempuyeckoil npopeccuy W 000~
3HayaloT OykBoii ¢ (HauaneHan OykBa QpaHiy3cKOro CnoBa gwoti — 4actTHoe).

Hrak, ecim mMeeM reoMerpHaccKyto nporpeccuio by by; bs; ..., o bo= by + g:
by=b; - g; ..., 10 ecTb IN% MOGOrO HATYPANBHOFO 11 BBIOAHACTCS PABCHCTBO

bui—l = bn ty.

W3 onpeneneHms reoMeTpHIYECcKoi POrpeccuy CIEAYET, YTO YaCTHOE OT AeTie-
Hug 000ro e¢ yjieHa, HauuHas co BTOPOro, Ha NPEABLIY LM UeH paBHO OIHOMY H

b, b

; ] W |
TOMY K€ YHCILY — 3HAMEHATCIIIO ¢, TO €CTh: b =q; 3 =q; ....Hrak, !‘;—* =gq.
1 2

]

BepHo 1 Hao0opoT: ¢cn B HEKOTOPOH NMOCNEAOBATENLHOCTYH YACTHOE OT J1e-
JICHUs 110D0r0 ¢e YJICHa, HAYWHAS CO BTOPOTO, Ha NPCABILYILMI YWICH PABHO OJHO-
MY M TOMY JKC YMCIy, TO TaKas NOCJICAOBATEALHOCTD SIBIACTCA MEOMETPHUCCKOH
IIPOrpeccucii.

leomeTpHueCKIE NPOIPECCUH, KaK H apUPMETHYECKHE, MOTYT ObITh KOHEYHDI-
MH Y OECKOHEYHBIMH.

Uro0sl 3a0aTe NEOMETPHYECKYHO NPOIPECCHI0, HOCTATOYHO YKa3aTb €€ rep-
BbIH YJICH M 3HAMCHaTCNL. Torma Kaxabii N0CHEAYIOUMIi WICH 10 NpeblayILeMy
MOXKHO BBIYHCIHTSE 10 pekyppermioi ghopmyae b,y = b, * q.
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B talbiue npuBeaeHs NPUMEPB! FEOMETPUYECKHX TPOTPECCHii /1 HEKOTO-
poiX 3HaUCHuH by 1 g.

b q I'eomeTpHueckas nporpeccus
1 3 1;3;9;27;81; ...
1 =2 1;-2:4;-8; 16; ...
1 v da Lo Ly
2 2 2" }-1 2 L] 45 8 3 ese
-7 1 =1.-1,-7; -1, 7. ...

PaccMoTpuM ceoticmea 2eomemputieckou npozpeccuu.
1. B reomerpuueckoit nporpecens 1; 3; 9; 27: 81; ... kpaapar Kak10ro yie-
Ha, HaYMHasA CO BTOPOTO. PAaBEH HPOU3BCICHHIO IBYX COCCANMX C HHM YWICHOB:
Fel 9y 99=3-27; 272981 ...
[oxakem. 410 Takoe CROHCTBO HMCCT M0das reOMETPHYCCKAs TIPOTPECCHL.
[lycts umeeTes reomerprueckas nporpeccus (b,) co snameHarenem g. Torna
b

Lo=g, I;” = q. Orclopa: —2—-=-"L.
b

fpy n > | BRIDONIHAKTCS PaBCHCTBa: b

b =b

" n-1

KBanpatr n000ro 4yneHa reoMeTpHYecKol Nporpeccus,

Ceoticmeo 1 HAYMHAas CO BTOPOro, PaBeH HPOH3IBENEHHMK) IBYX COCEa-
HHX ¢ HUM WIEHOB.

Ecnu Bee 4iieHB reOMETpHYCCKOIl MPOrpeccHn ARISIOTCS NONOKUTeNBHBIMH

b,,, cnenyer, uto b, =.(b,_, -b,,, . Cnesosa-
TCIEHO, KAXK/IBIH 4JICH TAKOH NPOIPCCCHH, HAYHHAR CO BTOPOTO, SBIISETCS CPEJIHIM

HHCNaMH, TO K3 PaBCHCTBA bj =b

FCOMETPUUCCKUM JIBYX COCCAHMX ¢ HMM wiieHOB. C 3TAM CBOHCTBOM reomeTpHyc-
CKO# POrpecCHU M CBA3AHO €¢ Ha3BAHME.

2. PaccMOTPHM KOHCYHYIO IeOMETPHYECKYIO MPOFPECCHIO (X,). CoepRalilyKo
HieeTk wneHoB: —1; 2; -4; 8; —16; 32. Haiinem npoussenetne kpaiHUX *ICHOB 310§
NPOrpeccHy W NPOU3BEACHHE YJICHOB, PABHOOTCTOSIINX OT KPaifHHX:

X X% =(-1)-32=-32;
X, - x, =2-(-16)=-32;
x,-x, =(—4)-8 =-32.

BuauMm, 4to MpoM3BENCHHS WICHOB IPOTPECCHH, PABHOOTCTOSIIMX OT e

KpaifHHX 4iCHOB, 0JHHAKOBL! M PABHEI [IPOU3BCACHHIO KPAIHHX YICHOR,
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Hcnonb3yem 31H co0OpaskeHUs s NPOM3BOJILHON KOHEYHOH reoMeTpHuc-
cKoii mporpeccunt by; b; ...; b,
IMycte b, -b, =m. Torna:

b b,
IbZ.'bﬂ—I: |€'_ql:b"b”:m1 b]'bn-zz 24 " ql =b2.bn—I:m1u--
b b
Bi Beg bgs s =B % b,
1 g g q q
I bb, l
bb,
b'b,

IlpousBeneHne AHGHIX 1BYX 4IeHOB KOHeYHOH reoMeTpn-
Ceonicmeo 2 YecKoH Mporpeccun, PaBHOOTCTOAIIMX OT e€e KpadHuX
YJIeHOB, PABHO HPOM3BelleHH 0 KPAHHHX JICHOB.

RERE =S ———— .

Yupamdenne [ Hallth sHamenatens v TPCTHI WICH TCOMETPUYCCKOI nporpec-
cun (by): 15 1,5; ... .
B atoii nporpecein by = 1, b, = 1,5. [Toaromy:

b, 1,5
g=7-=77=L15 b =bg=15-15=225.
1

Orger. 1,5; 2,25, »
1
Vupamuenue 2.Jlokasars, 4t0 nocnegoparenssocts 8; —4; 2; —1; 3 SIBJISETCS]
reOMETPUHECKOS POrPeCCHEid.
|
©O0603R29MM WIEHBI NOCICAOBATENLHOCTH: by = 8; by =—4; b3 =2; ba=—1; bs = g

Haiinem wactHbie oT mencHus MOCHACAYIOIECTO YICHA TOCICAOBATCIBHOCTH
Ha OpeAbIAYLLHIH:
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b _-1__1.
b, 2 2
b Lp=-1L
b, 2 2

1
Tak kak NOMYYEHHBIC YACTHBEIE PaBHbl OJTHOMY M TOMY XC UYHCILY —E, TO
NaHHAA NnoClnenoBaTe/ibHOCTE ABIACTCA [‘E»OM&TPH‘{CCKOE npmpeccueii CO 3HaMe-

HaTesieM ——;— &
Vnpaxuense 3. Hajity BTOpoii tWieH reoMeTpHYecKoii nporpeccun: —4; by; —25; ... .
¢ ComtacHo cBolictBy | reomeTpueckoli nporpeccuu b; =bb, =(-4)-(-25)=100.
Otcrona by, = 10 unu by, =-10.
Otser. 10 pin —10.°
:'__l[_' e = | i | | | i T
] [ emp i

762. SlBnsieTcs M reOMETPHYCCKOH NpOrpeccHei nocne10BaTe bHOCTD:

a) 5; 25: 125; 625; ... — nocnienoBareILHOCTE HATYPAIBHBIX CTCICHEH Ynca 5;
0) -3; 9; =27, 81; ... — NoCneaOBATEIbHOCTE HATYPATBHBIX CTENCHCH Yncna —3;
B) 1; 8; 27; 64; ... — nocneioBaTeNsHOCTE KYGOB HATYPATBHBIX YHCE?
763. Yxaxuic Nepeblii 4iCH M 3HAMEHATENb FEOMETPHUYCCKOM NPOrpeccHn:
a) 1:-5;25:...; 0)9;3:1;...;
7.1
B) —6; -6;-6; ...; rN7; 5; Z: -
764. Haiinute neppbie TpH tIieHa FEOMETPHYECKOM Aporpeccud (b,}), B KOTOPOiL:
ayb;=3;¢9=2; 0)b=5.g=-2.
765. HaiiguTe ueTBepTHIil UneH reoMeTPHYECKOH NPOrpeccHu:
a)2;6;18; ...; 6)-9;-3;-1:....
766. Haligyure 3HaMeHaTelis M NCPBLIH YICH TCOMETPHYCCKOH NPOrPEeCCHH:

a) b;; 4; 16; ...; 0 b;6:3; ...

O— e
Yposent A {;

3armuuume nepevie yemeipe unena 2eomempuyeckol npoepeccuu (by), 6 komopoii:

st _ 1
25 17w
768. ayb,=4;9=-2; 6) b =-3;¢g=0,2.

767. a) b= 51 =2: 6) b, =



188 §4. Yucroeme nociedoeaineabrocii

769. Haiigure 3HaMCcHATENb, TPETUH M 4ETBEPTHIH WICHB TE€OMETPHYECKOH XpO-
rpecesis (b)), B KOTOPO§:

a) by =5;b.=10; 6)by=3;b,=-03.
770. Haiigure 3uaMeHaTcNb H NATHINH YICH FEOMETPHYECKON MPOIPECCHH:
4)3:9;27; ... 0)-64: 16;4; ... .
771. Haliznte 3HamMeHatTenh M SCTBEPTHIH YWICH reomMerpuyeckoit porpeceu:
a)2;-6:18: ...: 004;2:1: ...
772, Hailigure sTOPO WiICH reOMETPULECKOH HPOrpeccHi:
a) -36; by; -9; ...; ©) 0,7: b,; 0,063, ... .
773. Haitii ¢ miTniil 4neH reoMetpadeckoii mporpeccu (b,), eciu:
ayb,=3.b,=175; 0) by =-8:; by =~18.

774. Uemy pasio NpOM3BE/JCHKE ILECTONO M BOCBMOIO UJIEHOB FCOMETPHUCCKOM
FIPOTDECCUM, €CITH €€ cCbMOH wiien pasen: —8: 1,87

[ it
Vi

| m |

775, SIBIIOTCS JIM TIOCIEAOBATCABHBIMII YAEHAMH I'COMCTPHUYECKOH HLPOITECCHn

E Soi= il ?
4 3
776. SIBAsoTCs 11 HOCICAOBATEIHHBIMM YICHAME T€OMETPHYUCCKOH FIPONPECE M YKMCTIA:

25

y s
a) 3'% 3" 316, @) 355—; 1=

: e
3HaYCHMA: a) 1ge; 6) sing, rae o = 3 o=

5

T777. VismepeHns UpAMOYTOJILHOTO Napaiieicnunena oOpasyior reoMeTprHCCKyIo
nporpecero. Haitnute oOsem Napaiienenunena, €ciiy ero HauMexsLice ped-
po pasno 2.5 cM. a nauGonbuiee — 10 em.

778.Bo3pact oTna, cTapllero U Mmiajliero cblHoBeH 06pa3yloT reoMETPHUECKYHO

nporpeccHio. CKoALKO /CT CTApIICMY CBIHY, €Cily OTwy 32 roja, a Maajiue-
My ceiy 2 roga?

779. Halinure Hen3BECTHBIE YAECHB! KOHEYHOH reoMeTprueckoit nperpecen:

3

a) 1; bo; 49; by; 0)8:x: 2w L B) by: %;bg; g;b;,.

2 5
780.Mexcay uncnamu 1 1 3 BeTapsTe TAKOE YMCHO, 4TOOK BCE TPU YHCIA 00paso-
BATH r€OMETPHYECKYIO ITPOTPECCHIO.

e

781. Yucna 1, x, y sBASKOTCA OAHOBPCMEHHO NMOCAEAOBATEILHBIMU YIICHAMH apH(-

METHYECKON U reomeTpuyeckoii nporpeccuii. Haiasre x u v.
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782. Tperuii uncH reoMETPHYECKOi rporpecein pasen 2. Haiinure npousseaenme
NEPBLIX 1IHTH YICHOB 3TON IPOTPECCUH.

]
i

— 7 S S
|

i A
1] Yapagugrn Al 1]

783. Bolancnnte:

2_ o ‘23 32(} _5_319
— 0 ;
a) = }) o
784. Peninmre HepareHCTRO:
2) 1= 2x-1)<6-5x g 2ol =2
3 o

785. Opana cTopoHa NPAMOYTONBHHKA B TPH pasa Gonblie, a BTOpas Ha 4 ¢M Mellb-
e cropodst Kpanpara. Haifaure nnowane xeanpara, ccny oxa Ha 10 oM’
G012 MIOMAH NPIMOYTOIBHUKA,

786. Halinute Bce 3HaucHMs d, NPy KDKIOM W3 KOTOPBIX HCPABEHCTRO
X’ = 2ax + 4a > 0 BEUIOAHSETCS 1Sl BCEX ZMATCHHI X.

I3 ®opmyna n-ro unena reomeTpuueckoit nporpeccum

Yrobb! 321aTH FEOMETPUUECKYIO MPOTPECCHIO (b,). AOCTATOYHO YKA3ATh €€ NepBHlii
4JIeH U 3UaMEHaTe b, a CEIYIONIME YWICHB! MOXKHO HaliTh no ¢opmyae by, = b, - g.
Hanpuwmep, sainniem NecKoibko NEPBEIX YWICHOB ICOMCTPHYECKOI nporpec-
CHM, B KOTOpOil by =5. ¢ = 2:
b, =5:2=10;

b, =10-2 =20:

Jlanee moxcHo Halitu by, bs 1 T. A.

YroOe1 HalTH urieH 3TOH NMporpeccuu ¢ BONBIIMM TOPAIKOBEIM HOMEPOM. Hil-
npuMep, bsp, HYKHO BBINOJHUTE MHOTO Betaucneruii. [ToyroMy Bruicnenne uesos
rCOMETPHYCCKO HpOIPecchi 110 QOPMYIIE by, = b, * ¢ HACTO SBASETCS HEYIOOHBIM.

Haiisen Oonee kparkuit nyThb BHIVMCTICHHS A-10 WIEHA TeOMETPHUCCKOI Mpo-
rpeccun (b,) co 3HaMenarcieM g,

ITo onpeeaenio reoMeTPHHECKON MPOrPECCHH HMEENE:

b, =bg;

b,=bg=byg ¢~ L‘,q"

b,=bg=bq -q=bg'.
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3ameyaem, 4T0 B 3THX QOPMYNaX NOKa3aTeb CTENEHH YMCHa ¢ HA SAMHMILY
MeHbllie TOPS/KOBOr0 HOMEpa WMCKOMOro urieHa nporpeccuu. Tak, bs=bigh:
by = b1g". Witak, Moxxem 3anucats:

b,. = blq"' l.

TonyueHHy0 (OPMyYIY HA3BIBAKT (OPMYNON N-20 YNEHA 2e0MEMPULECKOU

npozpeccuu.
"]"F"_i_T'ﬁ"T N

Rieps{ pputon ynopmrepsti || ()

Ynpamnenne 1. Hajitu wecroii wien reoMeTpryeckol nporpeccu (b,): 2; 10; 50; ... .
® Hmeem: by =2;g=10:2=5.Tornabe=b,-q =2-5 =6250.
Ortser. 6250.°

Yupamuenne 2. Hajiru 1epBblii uieH reomeTpHueckod nporpeccuu (b,), ecnu
b;=32,g=-2.
© Vcnonbsys Gpopmyay b, = big"™ npu n =7, nomyunm:
32=b(-2)% 32=b,-64; b=0,5
Oreer. 0,5.°

Yopaauenae 3. Hajfru 3HameHaTenb reomerputieckoii nporpeccu (by), B KOTO-
poii by = —-12, by = -108.
® Hcenonssys Gopmysy n-ro wieHa reoMeTpH4eckor nporpeccuu, nomyuum:
bo = big® =-108, b; = big® = -12. Orciona:

bg' 108,
12 Y q'=9; g=-3 wm ¢=3.

blqb

Oreer. -3 win 3.2

T T T =
Y HI:‘A Fi

. g i b O

787. Haiipre yeTBepThiii uieH reomeTpHueckoi nporpeccuyt (b,), B KOTOPOI:
a)by=6;,qg=2; 0) by =-2;9g=0,1;

B) btzé; g=-3: r)by=-64; g=

Ml—-
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A !

788. Ilocnenosarenshocts (b,) — reomerpuueckas nporpeccus. Haiinure:

1

a}bﬁ,(:1:.1111!9.:2;.9:l 0) by, eciu by =36;g= =

9 L
B) by,eccm by = 1; g =-2; r) bs, ecim by = 100; g = 3.
789. Haiinute wecToii YneH reoMeTpHYECKOil IPOrpeccHH:
a)-32;16;-8; ... 6) %; 15725 0
790, Halinnte naTeiif uien reoMeTpu4eckoil porpeccum:
a)l;3;9;...; 0)2;-4:8; ...
Haiidume nepeviil uren ceomempuveckoii npozpeccuu (b,), 6 komopoii:
5 1
791. a) bg=243;g=3; 0)b.=——; g=—.
a) bs q ) by 320 95
792.8) by = 128: g = 2; 6) by=—oe; g=—v.
’ ° 625 5
793. 3anonuunte tabnuity, eciu (b,) — reoMerpuyeckas nporpeccHs.
by q n b,
3 3 3
0,6 3 54
-2 9 256

794. Haﬁnmé 3HaMeHaTellh FeOMeTPHUECKO# NporpeccuH (b,), B KOTOPOIi:
a) bs=32, b;=8; 6) bg =-27; by =-243.
795, Haiinute 3namenartens reomerpudeckoii nporpeccu (b,), B koropoii by = 10.
b, =0,1.

B B i el R

796. Haiinute nepslil uneH reomerpH4eckol NPOTPecCHy, eCliM €€ YETBEPTHIN H
HIECTOH YWJIEHB! COOTBETCTBEHHO pasHbl 9 u 81.

797. Tperuil ujleH TeOMETPHUECKOH NPOTPECCHH C ONMKHUTENBHBIM 3HAMEHATE-
nem paseH 16, a cymMa nepseix nByX uieHoB pasHa 12. Halinure nsiroii
YIieH NPOrpeccuH.

798. Haliqure 1wecrokt uneH reomerpuueckod nporpeccuu (x,,), ecnu x; + x3 = 10,
Xo=-4.

799. B kBajpar co CTOpOHO# 8 CM BrMCAaH KBA/APAT, BEPUIMHAMH KOTOPOIO SABJIsi-
KICs CepeIMHBI CTOPOH JaHHoro kBaipara. Bo BTOpoil kBaapar Takum ke
o0pa3om BIMCaH TPETHil KBaApaT M T. /1. JloKakuTe, YTO YHCIIOBBIE 3HAYEHHMH
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800.

IIOLIA/CH 3THX KRaApaToB 00pa3yioT reOMeTpUYEcKyo NPOrpeccHio, U Haii-
JWTE IUI0LA1b NATOTO KBaipaTa.

B paBHOCTOPOHHMI TPEYroJILHHUK, CTOPOHA KOTOPOTo 24 cM, BOMcaH Jpyro#
TPEeYroNbHUK, BepIIMHAMH KOTOPOTO SIBASIOTCS CEpellHHbl CTOPOH NaHHOIO
TpeyronkHuka. Bo BTOpoit TpeyronsHHUK TakuM ke oOpa3oM Bnmcal TpeTHii
TPEYrOABLHHK M T. . JIOKAKXHTE, YTO YUCIIOBLIE 3HAUEHUA MNEPHMETPOB 3THX
TPEYronbHUKOB 00Pa3yl0T T€OMETPHUCCKYIO POrPeccHio, U HaiiauTe nepu-
METp NATOro TPEYroJIbHHKA.

801.

802.

803.

Haiigure yetsipe uncna, oOpasyioliye reoMeTpHUecKyro MporpeccHio, B Ko-
TOPOH pa3HOCTL MEXAY MEPBLIM M BTOPHIM YlleHamu paBHa 28. a pa3HoOCTb
MMy YETBEPTHIM M TPEThUM U/IeHaMH paBHa —252.

Tpu yncra o6pasyer KOHEUHYH reomeTpudeckyio nporpeccuio. Cymma BTO-

3
poro M TPETLEro uMcesi paBHa 4. ECIIM NepBOe YHCIIO YMHOXHTL HA =, TO

9
HOBas TpOiKa umcei 00pa3yeT KOHEUHYIO apU(METHYECKYIO MPOrpeccHio.
HaiiguTte unenst reoMeTpHueCcKOi ApOTpeceuu.
Yerwipe yucna obpasyioT reomerpuueckyio nporpeccuio. Ecnu Kk nepBoiM
nByM uHcnaM npubaButh o 1, a K TpeTeeMy W H4ETBEPTOMY — COOTBETCT-

BenHo 4 m 13, T0o HoBas uerBepxa umces1 o0pasyer apH(PMETHUECKYIO 1PO-
rpeccuio, Haiiute uncna, obpasyioiiye reoMeTpHUECKY10 POrpeccHIo.

¥ip I DETO

804.

805.

806

807.

VYnpocture Bepakenue:

x"}‘z(.' 4¢* a+b' @ —ab+b’

7 0) ——: —
2y yx m —n" (m +u)'

a)

Pewunte HEPaBCHCTBO:

a)@zn; 6) (r+3)2 - 64 <0.

[TpH KakuxX 3HAYCHUSX /N OfiMH H3 KOpPHEH ypaBHEHHS 8¢ — 6x+m =08 Ba
pasa Goneiue apyroro?

Hz  Baxwaauiickoli pykonucu . Halmute HaTypajibHOE YHCNO, KOTOpOE NpH
YBENHYCHHH Ha 5 M yMEHbLIenHH Ha 11 A3eT NONHBIC KBaApaTht.
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BF1ER Dopmyna cymmbl NepBbLIX N1 YNEHOB
reoMmeTpU4ecKon nporpeccum

Hyets by; by, bs; ... — reomerputeckas nporpeccs, 3HaMeHaTelb KOTopoii

paseH g. O6o3HauM uepes S, CyMMY MEPBBIX 1 WICHOB 9TOH NPOIPECCHH, TO GCTh
S, =bi+by+bs+...+bh,, +b, (1)
YMHOXHB 00€ 4acTH Y70r0 paBCHCTRA Ha ¢, HOJYYHM:
Sqg=bg+bg+ ..+ b, ,qg+byg.

Ilo onpenenenmio reomerpuyeckoi nporpeccun: byg = by; by = by,

b..1g=b,. Torna:

Sg=b+bs+ ...+ b, +byg. (2)
Briutem nounenHo u3 parencrtea (1) paseHcTso (2), noayynm:

S, =S.qg=b+b,+b,+..+b, —(b2 +b,+...+b, +b"q] =b -byg;

Sn (] T q) = bl "b"q

Ecomg # 1, 10

L
S = i 3)
b _b n
Vuuregas, uto b, =bq""', nonyunm S, = ]_f Hrax
—g" b(q" -1
‘":b_,(l q") WITH S,‘=i'—""}'- 4)
1-¢g qg—1

Dopmy:sl (3) 1 (4) HazeiBaOT hopmynaMu cyMsMbl HEPELIX N YIACHOE 2C0MEN-
PHYECKOU NPOZPpeccu.

Hpu g =1 kaxaplii 4ieH reoMeTpHYecKOii nporpeccuu pasen b, noyToMy
S,=n-b.

|| pmep pousnsn yrpauoni || )

Vupasxuenne 1. Haitty cyMMy BOCEMU NEPRBIX YJICHOR TEOMETPHYECKOM [IPOrPEC-
cuwu (b,): 3;-6; 12; ...

b(-q"
o Mmeem: b, =3; QZ—_?’E:—-Z. Torza no Qgopmyse S, :%-—) Haxo-

3-(1—(-2)")  3-1-256)

= =-255.
1+2 3 2

oM S, =

OtBer. -255. o

7 Kpasuyk B. Anrebpa. 9 kn. YuebHuk
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Vupamuenne 2. Halitu nepseiii unen reomerpuyeckoil nporpeccun (b,), ecnu
YETBEPTHIH €€ WICH B TPH paza GoblIe TPETHEro, a CyMMa NepBLIX NSTH die-
HOB pasHa —12,1.
® Tak kak by = 3b3, 10 ¢ = 3. Io ycnoemio §s = —12,1, noatomy:
_ a5
_12,1= %3__’,; ~12,0 = 121by; b =-0,1.

Orser. -0,1. ©
—;——[ T 1 ‘ [ ' _""-f*—_.,; -+

| f _
_________lLJ [ yﬁmeﬁ'bl EERPN

808. Haiinure cymMy nepBhiX IIECTH UI€HOB reoMeTpHucckoil nporpeccuu (b,), B

KOTOpOi:
a)b =-3;g=2; 0) by =0.5;,g=-2.
Haiidume cymaty nepevix n unenos 2zeomempuseckoi npozpeccuu (b,), € komopoti:
809. a)by=-1;g=-5;n=35; 6)b|=—64;q=—%;n=8.
810. a)by=4;g=3;n=4; 0)b=1;9g=-2;n=6.
811. Haijute cyMy nepBbiX LICCTH WIEHOB FEOMETPHYECKOH IPOrpeccHi:
a)Z; -1; %; 0)-5; 10;-20; ....
812. Habinure cymy NEpRBIX MSTH YSEHOB FeOMETPHUCCKOH TIPOrpeccHm:
a)3;-6;12;...; 0)0,2,0.6; 1,8; ....
=. EMEERT W ] ‘ ' 'T 1 ¥
| | Yposetb B (ol o
! | pos | T 1 1
i | 5 E L B J_ B S S S R P SN

3 2 5 1
813. Haiiaure nepsslii 4ieH reomMeTpuyeckoi nporpeccuu Co 3HameHaTeneM g

21
€CJIH CyMMa IEPBLIX BOCBMH €€ YWICHOB paBHa la

§14. Haiinure nepBeii 4ieH reoMeTpHYecKoii 1porpeccHH, B KOTOpOi q=%,
S7=254.

815. Haiinure cymmy wieHoB reomerpuueckoil nporpeccuu (b,) ¢ TpeTsero 1o
BOCHEMOHM BKJIIOUHTENLHO, €CIIH: -
a)b =2,g=3; ) by =-16;4=0,5.

816. Haiinute cyMy uneHOB reoMeTpuueckoil mporpeccuu (b,) ¢ 4eTBEpTOro 1o
BOCBMOM BKJIIOUHTENBHO, eciin by = 5; g =-2.

817. JlokaxuTe, 4TO n0C/IEAOBATEALHOCTD, 3a1aHHas (GopMynon x, =2 - 3", senserca
TEOMETPUHECKOH NPOrpecCHeH, M Hak e CyMMYy TIEPRBIX ILIECTH €€ UJIEHOB.
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|
|
818.

819.

820.

821.

822.

823.

824,

825.
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| ||1i I||‘||]l‘mwi
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I SN DA L] I T

Pa3HocTe MeX1y NATHM M TPETBMM HJICHAMH MeOMETPHYECKOH MPOrpecCHH
pasHa 36, a pa3HOCTh MCX/IY TPETEUM M nepBeiM — 9. Haiimute cymmy nep-
BbIX BOCBMH HJICHOB 3TOH [MPOrPecCcHN.

Tpu uucna, cyma kotopeix pasua 21, o6pasyror apudMernueckyio nporpec-
cuto. Ecnin M3 Broporo yucna Beiuects |, k TperbeMy npubaruts 1, a nepsoe
YHUCIIO OCTABMTHL OC3 M3MCHEHMS, TO HOBas Tpoika umcen o0pasyer reomer-
puueckyro pporpeccuio. Haiimure wucna. ofpazyiompe reoMerpuyeckyio
MPOTPECCHIO.

Haiigure BOCEMOH 4lleH reoMETpHYECKOii nporpeccuu (b,), ecnmm by =3 u
MPH HEKOTOPOM HATYPaILHOM M BBHIONHAKTCSA pareHCTBa b, = 96, S, = 189.
CymMa ilepBbIX TPeX 4JIeHOB I'€OMCTPHUYECKOH MMPOrpecCHu C MONOKHTEIIb-
HBIM 3HaMexatenem pasua 14, a cymma WieHOB € TPETLEro M0 [ATHIH BKIIIO-
unrensHo — 3,5. Haiiure cyMMy repBbIX NSTH YI€HOB POTPECCHH.

| ! IBEH | i |

i | i | | T ] I
o | ianameHuﬂnnﬂ-nOBi*opeHua - | i —
I O N A e LE 2. § |1 ] sl
¥npoctute BeipaxeHue:

a) | S S 6) 1 3. 1 O

J6-2 Je+2' Va+3  B+V2 V24
IMocTtpoiite rpaduk GyHKIM:
a)y=x2u5; 6))'=.=.2+6x+10.

Peiiute HepaBeHCTBO:
a) Sx +m>0; 6 2-1<q,
x+m

rze m — CyMMa NepBbIX IIATH YWISHOB apU(MeTH4eCKoH nporpeccun: 1;—2;
-5; ... :

Ha 3aBope /uisi M3roTOBNEHHS OIHOTO 3JIEKTPOARMUIATENS THNA A MCHOJIL3Y-
10T 2 Kr Me[IH M | KI' CBHHIIA, @ HA U3MOTORJIEHUE OJIHOTO JIEKTPOABHraTeIs
THna B — 3 kr meam U 2 Kr cBuHI@. CKONMBKO 3MeKTpoaBHrarencii kaxioro
THra OBLIO W3TOTOBJIEHO Ha 3aBOJIE, ECJIH M3BECTHO, YTO BCEI0 HCIIONBL30BaITH
130 kr meau u 80 kr cBuHa?
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fPled Cymma 6eCKOHEYHOM reoMeTPUYEecKon NPorpeccuy,
B KoTOpOM |g]| < 1

lycrs croponst npamoyronsiuka ABCD pasuet 1 em 1 4 eM (puc. 74). Ero
HJIOmatk paena 1 - 4 = 4 (cm’).

4 cM

4

Br;/_/ AN

o
=,
e

5N

A N
Puc. 74

POs D

Haiipem nnommais 3Toro HpsMoyrosiLHHKa HHaYe.

Ogpeskom MN. coenmnsgiolmmM cepeinHbl IPOTUBOTIONMKHLIX cTopon BC n
AD npsmoyronsHHuka, pasjieniM ero nonogam. IMaowazn obpazorRiHHBIX FPsSMO-
yronsuukoB ABMN u NMCD pasubi 1o 2 ev” kakaas. OBpasoBaHHbiii cipara npsi-
MOYTONBHHK CHOBA Pa3CinM NONoAaM, CoeAMHUB cepeauntl K 1 P npoTHBONOIoK-
HBIX cTopoH. [Tnomam oOpazoBanHbX npamoyroisHuxoB NMKP w PKCD pasun
no 1 cm” Kakjas, AHaNOTHYHO obpazoBannbii npamoyronsHuk PKCI) ciora pasje-

1
1M nonoam otpeskom 1.5 Ha IBa NPAMOYTONBHHKA C II0LAAAMN [0 3 CM M T. L
Haiigem cymmy nnowaneil npamoyronshukor ABMN, NMKP, PKTS n 1. 1.

Yncnosoe 3HaucHue CYMMEI MIOLIAaeH 3THX NpsAMOYTrONEHHKOB paBHO CyME YHCell

1 5
2; 1; ;... . NlocneposarensHocTs 2; 1: ;... ABiseTCs 6eCKOHEUHOM reomeTpHue-

2

b3 | =

b=

CKO#H nporpeccHeii, nepBeIf wicH KOTopoil pageH 2, a 3HaMeHaTelb —
Haiizem cyMMy NEpBBIX 71 YJICHOB 3TOH MPOrPecCHi:

2(1—(%” 2(1—;,—,) 4_(1_% B 0

S = — = 2,,

n=2"
- 1 2

2 2

Ecnu yHeno n craraeMsiX CyMMEL S, HCONPAHHYCHHO YBCIWYUBAETCH, TO 3HA-

1 1
—— npHONMKaeTCs K HYIIO, & pasHOCTh 4——— NpHOIHXKACTCS K
2 2n -2

yeHHe pobu v

yucny 4, roropar: cmpeminics K qcay 4. UHeno 4 Ha3pBakT CyaMoll beckoney-

< & 1 ) 1
nou 2zeomempuqecroll npozpeccuu 2; 1; —; ... n 3anuceBaot 2+1+—+...=4.
2 2
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Htak, cymma naouajeil npamoyronsHukor ABMN, NMKP, PKTS u T. .
paBHa 4 om’, 10 ecTh PaBHa M:0MAaAH APAMOYrosibHUKa ABCD.
0600111M paccMo i PeHHBI APUMED.
[lycre by; by by, .. — mobas GeckoHeuHas TEOMETPHYECKAs PeIPEccHs, B
KOTOPOH |g] < 1.
CyMMy WCPBBIX # 4JGHOB 3TOH NPOrpeccHH BHIYHMCHASAIT 1o (opmyie
" b| —b!q“ ae
S, = —}—q— [ipeobpasyem Bepa:keHHME B ipaBoii 4acTy MOCACAHEI'0 PABCHCTRA:
bl lbl n ¥
e T_E-ﬁl q". Tak kax jg| <1, To npy HEOIPAHHYEHHOM YBEIHYEHMH N
MHOKHTEL ¢ CTPEMHUTCA K HYINO, @ 3HAYMT, K HYJIH CIPEMHTCS H NPOU3BEAEHHE

b
~——-¢". Torna cymma S, CTPEMUTCS K 4MCITY ﬁ

Uncno HA3LIBAIOT CYMMOU DeckoHeyHoll 2e0MempPuUIecKoll RpoZpeccuu

co snamenameiem jgl < 1 u sanucuBaior: by + by + by + ... = . Obo3HaunM

I-¢
Ty cymmy yepes S. Tornpa
_ b
"1
Tomyuennyro QopMyJsty Ha3BIBAIOT hopynoll cyMvibi BECKOHEYHOU 2eoMeri-
puueckoit npozpeccuu, € komopoii gl < 1.

I

i e || ()

Vapamucnne LHalti cymmy GeckoHeurnoli reomerpudeckod nporpeccuu (b,):

6:-2; ....
—2 1
@Jlo ycnoBuw by =6; b, =-2, Torna ¢ :F =g Mmeem reomerpuue-
I
CKYK nporpecchio, B kotopoit Jg| < 1. Tlo dopmyne § = " A HAXO/IUM:
-q
G gl g3 9 45
o) 3 4 2
3

Ortger. 4,5. @
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I

HA A

826. Haiiante cymmy GeckoneyHoi reoMeTpuueckoii nporpeccun (b,), B KOTOpOii:

_ 1 _ il
ayb=7,¢= 3 6) b =-100: ¢ = 50°
Haiidume cyvmy 6eckoneunoti zeomempuyeckoil npozpeccu:
1 8
827. a)3; I; 35 0) -10; —4; R
B) 32;-16;8; ...; r)4,2;0,84; 0,168; ... .
10 1,1
828, | [ e 0)9;-3:1;...;
Rl !
B) —6; -4; —2.: r2;1,5; 1,125; ....

3 3 reey
829, 3adaua Apxumeoa. Haiinwre cymmy OeckoneuHol reomerprueckoii mporpec-

2 3
CHH l+i+(i) +(i) Fi

ERENEEERr T E AT ENENER
EEBDREE |_‘f”° e ,! L

830. Haiizure cymmy GeckoHeuHOM reOMETPHYECKOH NPOrpeCCHH:
a) 3W7: \FI 6) 244/3; _%@;""

Hatioume nepevtit unen Geckoneunoti 2e0Mempuyeckoil npozpeccuu, 6 Komopoii:

1
5 §=28.

831. a)QZ%; §=50; 0) 42—2

832. a)q=%; S=-14; 6)(}=%;S=96.

833. Haiinure 3namenatens ¢ (|g| < 1) reomerpuueckoit nporpeccun (b,), ecnu
b, =80, S =100.
Haiidume cymmy, ecau crazaemeie sienstomest wienamu GeCcKOHeuHOl zeomempuyie-

cxo:}npozpeccm:

834. a) 212 + El— + 2% ois 6) -+ 2022+ (W <))
. 11 1 ,

835 a)l-3+ 7 -7 +.3 6)l+a+a+a +..(al< ).

836. Haiinure umcro 4ieHoB apudMETHYECKOH POIPECCHH, TIepBblil WiCH KOTO-
poii pagen 5, a pasHocth — 1, el CyMMa BCeX ee UJIGHOB paBHa CymMMe
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6ecKOHEeUHO#H IeOMETPHYECKOH 1IPOrpeccHH co 3HaMeHateNeM |¢| < 1, Bropoii

: 5 3 11
M TpeTHH 4JICHBI KOTOPO#H COOTBETCTBEHHO PaBHBI 15; 7] ]34—9.

| T e T e [ E
| | !-Ypol'aeHbe- |
| | e L&

837. Cymma GeckoneyHOi reoMeTpHYECKOii mporpeccus co 3HamenareneM |g] < 1

parna 3, a cyMMa KeajpaToB ec¢ 4ncHoB paena 4,5. Haiijjure nepebiil wien u
3HAMECHATEJb IPOIPECCHM.
838. 3eoaua depua. Hoxaxure, 410 ecnu § — cymma GECKOHEUYHOI TeOMeTpHye-

38 g b
cKoii mporpeccus co 3namenarenem |g| < I, 1o 5 Sb = -i-'-,
— )
| 2

839. B keajpar co CTOPOHOH 4 CM BIHCAHA OKPYKHOCTH, B OKPYXKHOCTH BIIMCAH
KBajIpat, a B KBa/IpaT CHOBA BIIHCAHA OKPYIKHOCTE U T. A. Haiime:
a) cyMMYy IoLlanei Bcex KBajpaToR:
6) CyMMY JUIHH BCEX OKPY)KHOCTCH.

e S ey T

T T T e G Tl
- I YnpakHenus ans foe 5
| 0 0 i

a’-b7 a'b’
ﬂ_l b7 a+b

B

840. VYnpocrure BHpakeHUe M HAWJMTE €ero 3HaYeHHE TpH

a=2"bp=3"

841. 3 nocienoBateibHOCTH HATYPAILHLIX YHCENl, KPATHBIX 3 W He NpeBBIIAI0-
wpx 100, nayran epibupaior onno umciio. Hakaute BeposTHOCTE TOIO, YTO
9TO YHCIHIO OKAKETCS KPATHBIM 5.

842. bpurana paGoumnx 3a HeckonbLKo Aweit usrorosnna 400 peraneil. Ecnn Ob1 pa-
Ooure H3roTarnHBaIM 3a Jienb Ha 20 peraiei Gonsine, To 3aKonunan O pado-
Ty Ha O/IMH JleHb panbine. CKONLKO netancH H3roTapnuBaiy pabouue 3a ojiuH
JieHs?

ax+3y=35;
843*. T1pu Kaknx 3Ha4YCHHAX @ cUCTema ypasHEeHUH He uMeeT petiie-

. 2x—y=
HMi? y
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SV B8 PelueHyie 3apa4, CBA3AHHBIX C
apupMeTUHECKON 1 reOMETPUYECKON NMporpeccuamm
1. Borancnenue cymm. Mzyuast apudMeTHHECKYK) W TEOMETPHYECKVIO [po-
rpeccHH, Mbl BLIMHCAAIN CYMMBI IICPBBIX /1 HX "JICHOB. H3sectHo TAKWKE, KaK HAWTH
cymMMy GECKOHEYHOH reOMCTPHUECKOR NIPOrpeccHu co 3namenarenem |g| < 1. Opwa-
KO CYLLCCIBYIOT 3ajlaYii, peliasg KOTOPBLIE NPUXOIUTCH HCKAaTh CYyMMBl "THCEN, HE 00-
PAsyrOIHX HH apH(QMETHYECKYIO. HH FEOMETPHUECKYIO fiporpeccHu. Takue cymMmbl
HHOrJia MOXHO HaHTH, IIpEOﬁpaCi()BaB OnpenencHHbLIM 06]’)11'30]“ HX CllaraemMeic.

Hpumep 1. Haiirs cymmy l%+3i+5%+...+13%.

o O003HA4MM 3TY cyMMY depe3 S 1 3anMineM ee Tak:
1 1 1 |
S=l1+= |+ 3+ - |+ 54 [+ 4| 13+-= | =
( 2) ( 4} [ +8) ( 123)

11,1 1
= (143454 +13) # | 2424244 .
W35 4.413) (2 2’3 +128]

B nepsrix ckobkax 3amicana cyMma YiCHOB apH(METHUECKOW NPOTpeccHu
(a,), B xotopoit a; =1. d =2. Hatimem, kakuM 110 CYeTy 41€HOM ITOH IpOTrpeccHH
sBisieTcs 9ucho 13:
B=a+nh-D-d, 3=1+@n-1)-2; n=7.
Vtak, B epBbIX CKOOKAX 3afllCcaHa CyMMa TIEPBBIX CEMM WIEHOB apHMeTH-
4ECKOIl 1IporpeccHH.
Bo BTOphIX cKoBKax 3anucaHa CyMMa MepBbiX CEMM UNeHOB IeOMerpHYECKOi

nporpeccuu (b,), B KoTOpoi b = % q= % Ucnonesys Gopmynbl cyMmEl Tep-

BLIX /1 4/IEHOB apM()METHUECKOH H TEOMETPHYECKOH [IPOTpeccHii, HaXoaum:

__1__[,_( 1_ ))
JAe18 o BN NB ) e 13T 0107

2 -1 128 128
2

127
OrTser. 495._8‘ e
2. OOpauienve OecKOHEMHBIX NEPHOIMYECKMX JecsTHYHbIX apobeii B
00bIKHOBEHHY 10 Apo0b. PaceymoTpiM npumep.

Ipusep 2, 3anncats uncie 0(7) & Buae 0OLIKHOBERHOH ApoGu.
# beckoreuny1o aecatunyio fpoGe 0,(7) = 0,777... 3anuiuem B BUE TaKOH CyM-
mbl: 0,(7)=0,7 + 0,07 + 0,007 + ... . Cnaraemsie 0,7; 0,07; 0.007; ... — wiens Hecko-
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HEUNOI TCOMETPHYECKO# nporpecchu ¢ nepsbiM winenom 0.7 W 3Hamexatenem g = 0,1

. _ 07 07 7 _ 1
(lg] < 1). Cymma 370it nporpecenu: S = —01-09-9" Toaromy 0(7) = 0"

Orser. % °

3. Pewuenivie ypasuenuii. PaccMorpum npumep.
Hpumep 3. Pewnts ypasuenue
4x + Tx + ... + 25x = 290.
B KOTOpOM K03 dmiimentnl 4, 7. ... , 25 obpasyroT apudMeTHIecKyro npor peccHio.
e amuiutem ypasHeHue Tax:
@d+7+..+25) - x=290.

B ckobkax zammcaHa cymMMa fepBbIX 4ICHOB apH(METHYECKOH TPOrpecchi, B
kotopoil a, =4, d=3. Haitiem kosimuectBo uileHOB. Ilycts umcno 25 seasercs ee
n-m witenom. Io dopmyne n-ro unena 25 = 4 + (n— 1)-3, oTKyna noayumum:

21=(n—-1)3: 7=n-1; n=8.

Hrak, B crobkax 3anicana cyMma rnepsuix 8 qieHoB apuMeTHUeckoi nporpec-
cup. Torna noayumum:

4425

8-x=290; 20 -4x=290; x=125.

Otser. 2,5. o

g e

Vnpasienne 1. 3anncars uncno 3,1(23) B Bue 00bKHOBEHHO Apolu.

=T

3

e Uncio 3.1(23) = 3,12323... 3anuiieM B BUIC TAKOH CyMMBL:
3,1(23) =3 + 0,1 + 0,023 + 0,00023 + ....

Craraemste 0,023; 0,00023; ... — wiienb 6€CKOHEUHOH IeOMETPHUCCKOM
nporpeccuu ¢ nepsuivd wienoM 0,023 u suamenarenem g =0.01 (Jg| < 1). Cymma
0,023 0,023 23

ITOHR NpOT peccHM paBua: § = T——O, 01~ 0,99 ~ 990" Toatomy

o, L, 23 5122 s6l
3,123 =3+ 10+ 990 = 7990 = ~495°

61
OrseT. 3:@5. °
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Ynpaxknenne 2.PeiuuTs ypaBHEHHE:
(x? = x)+(x* =3x) + (x> = 5x) + ...+ (x* = 71x) = —1260.

® 3anHiieM ypaBHeHHe B BHAE:
P+ X+ 4 x)—(1+ 345+ ..+ 71)- x=—1260.

Bo Bropoix CxofKax 3arucaHa CyMMa NepBLIX /1 WIEHOB apuMETHYECKOH 1po-
rpecchu, B Kotopoi a; = 1, d=2. Haiinem n. Tlycrn uncno 71 asasercs ee n-m une-
nom. [To dopmyne n-ro wiena 71 = 1 + (n — 1)-2, orkyna n = 36. YuuTsiBas, 410 B niep-
BbIX CKODKax 3amucaHa CyMMa TPWILATH IIECTH ClIaraéMbIX, Kax#(Ibil U3 KOTOPBLIX

paBeH X, MOy HM:

36x2—1+771-36-x=—1260; 36x* —36-36x + 1260 =0
X =36x+35=0; x;=1; x,=35.
Orser. 1;35. =

Yupasuenne 3. Haiiru cymmy 9+99+999+...+99..9.
npa

#0O603HayHM faHHYI0 CcymMy uepe3 S. 3afMcas craraeMeie B BHIE
9=10-1, 99= 101,999 = 10* - 1 u 1. 1., nomy4mm:

S=10-D+10* -D+10* =) +...+ (10" 1) =
= (104+10° +10" +...+10") —n.

B ckofkax 3alHcaHa cyMMa TEpPBbIX 1 WICHOB IMeOMeTpHYeCKoi MporpeccHu
(b,), B xoTopoit by = 10, g = 10. Hoaromy:

100-10") _10"™'-10-9n

P e ikl A

1-10 9
Orper. 10"*'—10—9;;_ .
9
i I Js 5] S [ e
1Y | I 2 :
e el Pau

3amauume 6 6uode 0bbLIKHOBEHHOI OpPObU YUCIO:

844. 2) 0,(6); 6) 1,(3); B) 3,(12); r) 0,(25);
@ 1,2(3); e) 0,1(13); *®) 5,25(7); 3) 0,13(24).
845. a) 0,(15); 0) 3,(7); B) 6,1(3);

r) 2,24(1); ) 0,02(5); e) 1,1(20).
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Buivuciume cymmy:

846.

oo F ol 1
. A) 15+12+1‘§+...+1§E,

6) (22 -1°)+(4 -3 )+..+((@2n)’ - @n-1)’).

1 1 1, .1 1
Pewume ypaenenue:

848. (2x—100)+(4x—100) +...+(18x—-100) = x* — 100.

849.
850.

X+3x+5x+...4+21x = x" +120.

Illap katuTCcst no nmosoromy xenody. 3a nepsyio cexyuay o npoiuen 0,2 m, a
3a Kaxnyw nocienyrouyro — sa 0,1 M Oonblue, yeM 3a OpefBUIYILYIO.
Kakoe paccrosiHie npoiuen wap 3a eBITyI0 ceKyHay?

i. Ceobopno najalomiee Teno 3a MEPBYIO CEKyHAY npoxopHtr 4.9Mm, a 3a

KXY nocnenyowyo — Ha 9.8 m 6onbine, yem 3a npeasinyinyio. Kakoe
paccTOgHHE NPONAET TEIO 3a WECTYIO CEKYH/IY TIOCIIE HaYala najeHus?

852, Tlocne pexoHCTPYKLHH CTAHKOB B IIEXy 3 n€pBblil peHn Harotosuiu 40 neranel, a

853.

Janee B TeHeHue Mecsila Hauald M3roTaBNMBaTh KaxIbH NeHb Ha 3 netamu 6onb-
Lie, 4eM 3a MpefbUIyLIui NeHb. 3a kakoi neHb paboTel OyaeT W3rOTOBIIEHO
100 peraneii? 3a ckonpko ouei B Luexy Oynet narotorieHo 178 peraneii?

Ilpu Topmoxenun asromMOGMIb 33 NEpBYIO CEKyHmy mpoexat 15w, a 3a
KayKaylo MOCNeAyIoylo — Ha 3 M MeHblie, YeM 3a npeapiaynyio. Haitaure
TOPMO3HOH TYTh aBTOMOOHIISL,

854. B tpeyrontuuke ABC nposenu cpesiHion0 THHMIO A C; NapaluiensHO CTopo-

0 O | Ty |

He AC. B tpeyronohike A BC) cHoBa 1poBesM cpenHiol NHHuI0 A2C)
napannensHo A Cy, B T. 1. Halinure Beicoty mrecToro tpeyronsHuxa, npose-
JIEHHYIO ¢ BepIUHHbI B, ecnu Bbicota BH Tpeyronshinka ABC pasha 16 cu.

e I 1 Gk e T S N H*Tw'

855. Haiinurte cymmy, rie n — HarypalbHOe HHCII0:

2,2 2 .y 8058 3 Gkl "
ettt 1.2 +2-22+3-2 + ..+ n-2%
V{3*33 @n-Dn+1)’ 9 "
B) [+11+111+...+11...1.
HPZI'!
Vkasanus. a) 3anumnTe cnaraemble B BHAE pasHOCTH IBYX apobeit. Hanpumep.

% = % - ; 0) Obo3nausTe cymmy uepes S. Haiinute 25, a notom pasHocts 25 — S.
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856. PewiuTe ypaBHEHHME:
a)l+x+xX+0+...=3 (M <1);
3x+4

6) (1+3+.. +(2x—1))+L3 S5+ 4= )="’5~x—Ha'ryPaﬂbH0e-

857. JlokaxunTe HEpaBEHCTRO, Ie B — HATYpaIbHOE YHCIIO:

1 1
bt + S -{v i —
13735 n—D2n+l) -

1 I 1 J2n+1
o + =+ ..+ = < :
) Je3 3445 V2n-1+2n+1 2

858. [lBa Tema ABMXKYTCS HABCTPEYY APYT JAPYry M3 OBYX TOUEK, PACCTOAHHE MEXK-

ay koropbimMu 127 m. TlepBoe Teno NBHIKETCH PaBHOMEPHO CO CKOPOCTHIO
5 m/c. Bropoe, Kotopoe Hauallo UBUrathcs Ha 3 ¢ ro3ixe nepBore, 3a nepsyio
CEKYH/Ly HPOLLIO 5 M, a 3a Kaw/1yI0 [IOCHeNyIonly1o — Ha 2 M OoliblLe. YeM 3a
npebyiyiyio. CKonbKo Bpemern OyaeT IBUraThest BTOpoe Tefno 10 Berpetu?
859. Artmocdeproe napiense ymenbwaercs Ha 10% c yBenmuueHueM BBICOTH Ha
700 m. Kakopo armocdeproe napneHue ha BhicoTe 2,8 KM, €cllM Ha BepriunHe
3.anpyLa (Bh[(.()'l‘a Hal ypoHem mopst 5600 M) oHo pasno 50 xlIla?

| Yopesogrymafppropenm |||

860. Haiinute obnacts onpenencuns Gynkipin ¥ =+x+m, rae m — HauGomb-

LinH KOPEHDb YPaBHEHUA xX*—4x-12=0.
2n-3<3n+5:

861. Haiinure nenple pelieHHs CHCTEMBI HEPABEHCTB
o 6-n>4(n+3).

862%. Tlpu Kakux 3HaueHusIX @ ypaBHeHue X— 6 = 3(x — @) UMeeT OTPHLATENbHbIH
KOpeHD?

863. Bruajrink Brec B 6ank HekoTopylo cyMmy noj 15% roposeix 1 uepes 2 ropa
umen Ha cuety 2645 rp. Kakyio cymmy BHec BKiaauuk B GaHk?

| s\l

= T 1
L *n epecHo i{g‘: ‘

CnoBo wipozpeccus» NPOUCROANT OF IATHHCKOTO CIIOBA «Progressio» v 3na-

HUT «QGuUHCeHIe 6neped» (KaK U CIIOBC «iiporpecc» ). Bnepsrie 3TOT TEPMHE BCTpe-
yaercs B paborax puMckoro yueHoro bosuna (V-VIB.).

Ilporpeccri Kak yacTHbIE BHAB YMCIOBBIX MOCHEfOBaTelLHOCTEH RCTpeya-
1otest B nanupycax 1l toicsyenietus no d. 9. IlepBble 3ajaum Ha OporpeccHy, fo-
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HIEJUIIHE JIO HAC, CBA3aHB! C XO3HICTBERUON MEsTe/IbHOCTHIO, @ MMCHHO — ¢ pac-
fipe/ieNieliieM NpoAyKTOB, pa3ieNioM Hacae/IcTsa U T. .

Jlpesneiileii 3apayeil Ha NPOrpeccHH CYHTAIOT 3aJady M3 ErirercKoro mna-
mipyca Axmeca Paitnia o pacripeaenenny 100 mep xneba MexTy nsThiO HOABMH
TaK. 4TOOBI BTOPOH MOJYYMIT HAa CTONLKO GoMblue NEpBOTO, Ha CKOJILKO TPETHH
nony4Hin Goasilte BTOporo W T. o. B 210# 3a1a4e peur uaer o6 apudmernuccekoi
fIPOrpeccHH. CyMMa IEpBBIX NATH 4neHos koTopoit pasua 100,

B oiHOR 13 3a1a4 TOr0 Manupyca npeaciasiena GopMya epBoro uneHa
apu(pmMeTHIecKoil IPOIPECCHH, KOTOPYIO B COBPEMEHHOH CHMBOMKE 3aiTMCHBAIVT
Tax:

a=%~(rw—l)%.

/1€ @ — NEPBbLii YWIEH, i1 — YUCI0 WIEHOB, § — cyma nepBHIX 1 4netos, d — pas-
HOCTB NPOrpeccHn. Y oeluTecs, 4yto 31a Gopmyia BepHa.

C BHIYMCACHHWEM CyMMBI YJICHOB apu(pMerHyeckoil NporpeccHH cBs3aHa Ta-
Kas MHTEpPeCHas McTopHs. Y M3BecTHOro Hemenxoro marematuka Kapia Taycca
(1777--1875) ewe B mikone oGHapyXKuiIMCE ONECTALIHE MaTeMaTH4YeCKue crnocod-
Hocri. Kak-To yuuTens NpeinoXkuli yueHWKaM HaiTH CyMMYy MepBHIX Cra Hary-
pansHeiX yMcen. EaBa ol ycnen npountark YCAOBUE 3ajlaud. Kak maneHpkuii [a-
yce noansan pyky: «['oropo». Beck Kiacce ObU1 IOpaKeH CKOPOCTBIO, C KOTOPOH OH
nposen nopcyer. Kax cunran I'aycec?

M3paBra Goimbinofi nouynspHOCTEI0 TOAB3YETCH 3aJjada-fereHia. Koropas
OTHOCHTCS K Hauajy Hawe# spel. MHauiickuii uape Hlepam nossan k cebe uzodpe-
TATENS UIPBE B aXmarkl, cBoero nojianHoro Cery, YToGH HArpaauTh €ro 3a U30-
Gpetenue. Korna u3obperatemio Npeiaokuy caMoMy BHIGpaTh Harpaty. oH 1o~
NPOCK:T 33 MEPBYIO KIETKY LWAXMaTHOH JI0CKK JaTh emy | 3epHo MiieHMibl. 3a BTO-
py1o -— 2 3epua. 3a TpeTbio — 4y T. 1. Oxazanocsk, 4o 1aps BE CMOT BLINOILHTH
npocsOy Cethl. 3a nocienniow, 64-10, KICrKy MaXMATHON JOCKM HPUILIOCH Ob1
ornath 2% 3epen nuueHyibl, a 3a BCe KICTK — KOJHYECTBO 3€PEK, PABHOE CyMMe
4ICHOF TeOMCTPHHECKON nporpeccui: 1; 2: 2% 2% 2% Ma CyMMa paBHa
2% _ | = 18446744073709551615. Takoe KOMMHYCCTEO 3€PeR TMLCHHIBE MOKHO
cebpars ¢ mnouaau, uphbansurenkHo B 2000 pa3 Gonblue naowany Beeii nosepx-
HOCTH 3eMaH.
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§4. Huciaosoie nociedosame biocmu

8.
9.

Bonpockr  ynpaxuenust s nosropesus §4

[IpuBeayTe MPUMEPBL MOCICAOBATEILHOCTEH.

Yro Hazpisalor apupmerTudeckoii nporpeccueit? Ilpupenute npumepnt
apu(MeTHYeCKUX MPOrpecCHi.

Kak HaiiTh pasHocTs apH(MeTHiecKoif nporpeccum?

C(boﬁM)'an}'ﬁTe CBOHCTBA apHMETHIECKOH MIPOrPECCHH.

Sanuumite Gopmysty n-ro wiesa apu@MeTHUECKOH NPOrPeCcCHH.

To kakum opmynaM BBEIMMCIISIOT CyMMY TIepBBIX R ulleHOB apH(me-
THHECKOH nmporpeccun?

Uto Ha3pIBAlOT reomeTpudeckol nporpeccueii? I[lpupennre npumeps!
reOMETPHYECKHX MPOTPeccHil.

Kak HaiiTy 3HamMeHaTeNnb reOMeTpHUecKo NporpeccHu?
Chopmynupyite cBORCTBA reOMETPUYECKOH MPOrpeccuH.

10. 3annumre GopMyITy n-ro 4ieHa reoMeTpHYECKoi NPOrPECCHH.
11.Tlo kakuM opMynaM BEIYHCIHIOT CyMMY TIEPBBIX 1 YJIEHOB T€OMETPH-

JeCKOH nporpeccum?
p

12.11o kakoil opmyiie HAXOHNAT CyMMY OecKOHeuHOH reoMeTpHYecKoil

NPOrpeccHH Co 3HaMeHareiem gl < 1?

864. Haiiaute uneHsl 1OCIENOBATENBHOCTH (d,) C TPETHEroO MO LUECTON BKIIOYH-

TEJBHO, eClH:
a)a,=4-3n% 6)a,=3-(2)".

865. TlocnenosarensHocTs 3a1aHa (GopMynoi x, =n’ — 6. SIensercs 1 uneHoM

9TOH nocnenosarenbHocTy yicao 138; urcno 1507

866. 3anuiuKTe NEpBLIE YETHIPE WICHA NMOCIEA0BATENBHOCTH (@), €CITH:

a) @

=-5; tpy =2u, + 3; 0)a,=3; a4y =5: a,.2 = 5,01 — 24,

o 2
867. Haiipute nopsakoBble HOMEpa WIEHOB MOCNENOBATENBHOCTH @, =h" —5n,

JUISL KOTOPBIX BEITONIHAETCH HEPABEHCTBO @, + 6 < 0.

868* Haiinte HauMeHbLUMH YJIeH MOc/IeNOBATENLHOCTH X, = 20 — 3, JIsi KOTOPOTo

BRINOJIHSAETCH HepaBeHCTRo |x, — 7] < 3,2.

869. Ssnsiorcs nH umcena —-12. 11, -9 nocnenosarenbHbIME YWieHAMH apHQMeTH-

YecKoi nporpeccun?

870. Haiizute pa3HoCTE H YeTBEpTHIH e apudMeTHYECKO NPOTPecCHH:
a) 15:19; 23; ..; 0)1,2:-1.3: -38... .

871. 3amuuute QopMyTy n-ro wieHa apudmerHdeckoit nporpeccus (a,):
a) 13;1;-11; ...; 0) 4;-3.5;-3; ...
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872.

873.
874.
875.

876.

877.

878.

879.

880.

881.

882.

883

Haiipute pasnocth apH(pMeTHYECKOH nporpecchn (a,,), ecnu:

A ay=16.a; =4, 0) as= 10; ayy =-24.

B apudmeTHdeckoi nporpeccHH (x,): x; =—8; x9 = 27. Haiinure xs.

Haiiante nepumeTp nATHYTONBHHKA. €CJIH H3BECTHO, YTO JUIMHA OIHOH €ro CTo-
pOHBI paBHa 7 cM, & KKI0# nocaenylowei — Ha 2 cm Gonbiue npensiayiueii.
AsTomobuiL nocne crapra 3a Mepeyo cexyHay npowen 1,75 m, a 3arem yse-
JIHYHBAN CKOPOCTH, MPOXOAS 3a KAy MOCHEAYIOIYI0 CEKYHOY Ha 3,5 M
GonpLue, tem 3a npeabiaynyro. Kakos nyTk npolen aBToMo0mIbL 3a 5 ¢?
3anonuute TabnuLy, ecnu (a,) — apupMeTHUECKAs IIPOTPECCHS:

a d a, n S
0,1 0,2 22,5
-0,6 9.5 17
-2,5 11 0

Haligute cymMmy nepBeIX OECATH YNEHOB apH(IMETHYECKOW MporpeccuH (a,),

eclH az = 6; ag = 26.

Cxonbko HYXHO B3sTh WieHoB apu(meriueckoi nporpeccuu —100; -80; ...,

4TOOBI HX cyMMa 6bi1a pasHa 6007

Passoctb apudMeTHyecKoii nporpeccHu paBHa 2,1, a cymma nepseIX MATH €€

uneros papHa 0,5. Haiiaure:

) NepBHIil YWIeH MPOrPeECCHH; ©) nsreli Ynen nporpeccHu.

Haiinire cymmy twieHoB apHdmeTHueckoit mporpeccun 7; 215 35: ... ¢ ness-

TOrO Mo ABAALATEL MEPBBIH BKIKYHTENLHO.

Haiigure cymmy Beex:

a) HaTypanbHbIX ukcen ot 11 no 101 BrmouHTENBHO;

0) nBy3HAYHKIX YMCell, HE MPEBLILLAIMX 75;

B) HATYPANLHBIX YHCEN, KpaTHBIX 3 H He npeBhIlatomux 121;

) HEeYEeTHBIX HATYPaJIbHLIX YHCEN, He npeBbluarllHx 125;

1) YeTHBIX HATypalbHbIX yucen ot 70 mo 170 BKANOUUTEIEHO;

€) JIBy3HaUYHBIX YHCEN, KOTOPBIE MPH J€IEHHH Ha 7 AT 0cTaToK 1.

Haiinute cymMMy mepBbix LIECTH 4IEHOB apH()METHHUECKOH NpOrpeccHH ¢

fIEPBHIM YIEHOM X H Pa3HOCTBEO Y, €CITH (X; ) — pelIeHHE CHCTEMBI YpaBHe-
2x+5y=-6:

HiH x+3y=-4.

SIBNsOTCH JIH (IOCNIENOBATENbHBIMH YNEHAMM MEOMETPHYECKOH ApPOrpecCHH
yucna 2; 0,8; 0,327
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884. HaitguTe 3HaMEHATENb H YETBEPTDI HAEH reOMETPHUYECKOH NPOrpeccHH:
a) 5; 20; 80; ...; 0)1.6:04:0,1; ... .
885. HaiiauTe naThiii WieH reOMETPHYECKOH MPOTPECCHU:

)13 .. ) 2, —:....
5 5
5 i 9
886. Halimre 3namenarens reomerpuueckoil mporpeccun (b)), ecnu b, = 2—5:
_ 8L
> 625
887. Haiigute cymmy nepBbiX BOCLMH WICHOB reOMETpPHUECKO#H nporpeccru (b,),
1 1
ecnu b, Feggs GReGs

888* Haitaute uetnipe qucna, odpazyioliue reOMETPHHUECKYIO [POTPECCHIO, €CIH
CyMMa KpaiHHX uieHoB paBHa —126, a cyma cpemnux — —30.

889*.Karer paBHOOEAPEHHOIO APAMOYTONLHOIO TpeyrosibHuka paeH | cm. Tuno-
TEHy3a ITOTO TPEYTONBHMKA SIBIISIETCA KATETOM APYroro paBHODEpPEeHHOro
PSMOYTOMBLHOIQ TPEYroNbHuKa i 1. . HaiijuTe AHHY rMnoTeHysbt J1ecsTo-
'O TAKOT'O TPEYTOALHUKA,

8907*.Cymma Tpex uuceit, 00pasyoiUx apu(PMeTHYECKYEO NPOIPECCHIO ¢ HOTMKH-
TeAbHOM pa3sHOCTLIO, paBha S 1. Eciu u3 9Tux uucesa BhINECTH COOTRETCTBEH-
HO ymcna 1, 7 u 8, 1o nonyuus TpH uncia, 00pasyroiine reoMeTpHYeCKYIo
nporpeccuio. Halipute yuciia, oSpasyroiiie apHPMETHEECKYIO NPOIPECCHIO.

891*.Tpu uncna, U3 KOTOPLIX HEepBoe GoAbLIE TPETLEro Ha 9, BAALOTCA NOCNeI0-
BATENBEHBIMM YieHAMH reoMeTpHYecKoli nporpeccudt. Ecim u3 BTOporo uunena
BBISECTE 7, K TpereMy npubasuth |3, a neppoe octaBuTh 6€3 M3MeHEHUIH. TO
HoBas Tpoiika wicen obpaszyer apudmMeTuueckyto nporpeccuio. Haiante
Yucaa. oOpazyloLHe [EOMETPHYECKYH) MPOTPECCHIO.

892. Haiizure cymy 6eckoHeuHOIt TeOMETPHUECKOH [IPOTpeccHu:

8):1.5; 0,58 5 6) 3-2: @

893. Ilepesiii wicH 1 cymMa BECKOHEYHOH reOMETPHYCCKON ITPOrPeECCHH CO 3Ha-
meHarteneM |gl < I coorBeTcTBEHHO paBHbE 16 1 9,6. 3anuuinTe TPH NEPBBHIX
4jieHa HTOH MpOrpeccHi.

894, Sanwiure B BHIC 0OBIKHOBEHHOI ApobHU HUCHO:

a) 0.(8); 6) 0,(12); B) 51,(3); r) 14.(1);
n) 1,3(2): e) 0.4(3); x) 0,1(12), 3) 24,35(2).
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895. Pacemotpute pucynok 75. Ha 6uccextpuce OK |,

yrna xOy ormeuena touka M(8; 8). U3 Totiku Y4

B
M na ocm KOOpAHHAT ONYIUEHb! NEPIEHAHKY-

nsipel MA v MB, B pesynrTaTe uero obpa3osali-
cst kBajipat OBMA. M3 Touku M,. koropas sB- B,

M,

JIfieTes cepeiMBoi jimarodann OM, croa ony-

LIEHBl MepneHAMKYAsIpb Ha OCH KOOPAMHAT H

cHOBa ofpaszosancs kBaapar, u 1. i. Haityure: (@, A, g4 X7
a) MIOLLA/b WIECTOrO KBAAPATa; Puc. 75
6) cymMMy 1iowagei Becex TakHX KBaaparos;

B) CyMMY MEPUMETPOB BCEX TAKMX KBAJPATOB.

896. Hau tpeyrombumk ABC co cropodamu 13 cm, 14 eM u 15 em. Tpeyronsuuk

AB,C) nogoben Tpeyroneuky ABC ¢ koa(duLHEHTOM TI0A0OUS % Tpe-
yroneank A:B,C; noaoben tpeyroibunky A B;C) ¢ Takum ke koadduimen-
ToM nogoGusi, u . i, Haligure:

a) CyMMY MEPUMETPOB BCEX TAKWX TPEYTONbHHKOB;
6) cymy Momaneit BecexX TakMX TPEYroibHUKOB.
897%, Haiiiute cymmy, e n — HatypajibHoe YHcao:
1 1 1

N 1559t T Gshamsn
1 2 3
FrE Ity

898%*, Peiunte ypaBienue:

A l-x+xX—x +..=5 (|.ri<l);

6) 1+4+47+..+(3x—-2)=145, x — patypansHoe 4ncIO.

899. [Noctpoiite i pagMK QyHKUNM Y = (X — my’, ecan m — NepBbIi MOIOKHI €Ab-
HBIH 4lieH apupmeTudeckoi iporpeccun: ~81; -77; ... .

900. Pewsite HCPAREHCTBO X — 3x + m > 0. eciin 71 — nepBblii WieH reoMeTpHye-
croil nporpeccunt (b,), B koTopoit by = 16, g =-2.
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3ananus AJs camonposepku Ne 5

Vposene 1
1.  Haiigute pa3sHocTs apumMeTHYECKO# porpeccuy §; —2;-9; ... .
a)-3; 0) 3; B) -7: r)7.
2. Haiigure nsreii @ien apudmeruieckoi nporpeccuu (a,), ecnm ap =-5;
d=3.
a) —7; 0)7; B) -17; r) 17.

3.  Haiigute cymMmy MepBBIX ICBSTH wiicHOB apudmeruueckoil nporpeccuu (a,),
eciii a; = 2; ag = 6.
a) 4; 0) 18; B)-18; r) 4.

4. Haiigute yerseprbiil uieH reoMmerpudeckod nporpeccun (by), ecmi by =-2;

‘i’:E-

a) %; 0) _%; B)4; r) 4.

5. Halijure cymMMy nepBeIX 1ISTH YI€HOB IeoMeTpudeckoit nporpeceuu (b,), B
KoTopol by =-5; g =2.

a) 160; 0) 155; B) -160; r) -155.
6. Haiymre cymMmy OeckOHeuHO#H reoMmeTpHyeckod rnporpeccun (b,), eciu
1
bl =2:q —-‘3‘.
L. ; : 4
a)g. 0) 3; B) 6; r) 3"
Ypoeens 2

7.  Haiisure pecsitoiii wieH apumMeTHYECKOH NPOrpeccHu:
a) 10,2; 8,2; ...; 0) -3.5;-5,5: ...

8. Haiijure cyMMy niepBbIX MSTH 4WiCHOB apudmeTHyeckod mporpeccuu (x,),
ecmx; =2,d=-3.

» - . 3
9. Haiinure yeTBepTHI YWICH FEOMETPHYUCCKON NMporpeccuy 3; BCLERE

10. Haiigute cyMMy nepBbIX MATH YICHOB FeOMETPHYEcKoi nporpeceun —4; —8; ... .

4
11. Haiiaure cymmy GeckoHeunol reoMetprueckoi nporpeceun: 12;4; =5 ... .
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ypoeens 3
Spnsiercst m uncno —32 unenom apudmernueckoii nporpeccus (a,), B KOTO-
poii a; =-8;d =-2,47
Haiinure nepepiii uied u pazHocTh apuMeTHUECKOH nporpeccu (a,), eciii
a) + ag=-12,6; as—a; =-9.
Haiiinte cyMMy BeeX ABY3HaYHBEIX HHCEI, KOTOPHIE NP NIENEHHH Ha 3 JIaloT
0CTATOK 2.
HatinuTe nepBelif 4ieH ¥ CyMMY NepBEIX CEMH YJICHOB T€OMETPHYECKOH Hpo-
rpeccud (b,). ecnu by = 192; g = 2.
3anmwmTe B BUAE oObIKHOBEHHBIX Apobeit yucna: 0,(4); 5,(53).

Yposens 4

Haiiure YCI0 NONOXKHTENBHBIX YJICHOB apu()MeTHYecKoi nporpeccuu 91;
89,5; ....

Haiigure cymMMy nepBbIX ABAALATH YIEHOB apu(MeTHYECKOH INporpeccuu
(a,).ecmi as = 1; §g=—1,2.

Pewmte ypapnenne: 105 — (7 + 12 + ... + (2 + 5x)) = 20, rne x — Hatypaib-
HOE YHCNO.

CyMMa Tpex repReIX WIEHOB TeOMEeTPHUECKOM nporpecch pasxa 13, a Tpe-
THii ee uneH Ooneiue neproro Ha 8. Hailijmte 3HaMenartens 310l nporpeccuy.
Tpu uucna, #3 KOTOpEIX TpeThe paBHO —8, 00pa3yloT reoMETPHYECKYIO 1Po-
rpeccuio. EcnM BMecTO TpeTbero 4Mcna B3sith —0, TO HOBad TPOHKa umcen
obpasyer apndmernueckyio nporpeccnro. Halpure umcna, obpasyioime
FEOMETPHYECKY 0 TIPOTPECCHID,
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3AJIAYM 3A KYPC AJITEBPBI 9 KJIACCA

901. Cpapnute wncna:

2 5 7 2
z ; o : 1. 1=,
a) 7 n0,3; 0) i -0,85; B)0,7(4)mu 9 r)1,I9mu 5

902. Jlokaxwure, at0 7 —+5 > -

1
V7445

903. Brinensisi M3 TpexwicHa KBaApaT JIByUSieHa, JOKKHTE HEPaBEHCTBO:

a)a’ —a+3>0: 6)4b° - 4b+1,9>0.
904. Jlokaxkure HEPABEHCTRO:

a)y' +2y° - 4y > -2; 0) _}'3 +8y+x*>8(x—4);

B) (a’ — b))’ > 4ab(a - b)’; r)2x* +1>28 + 22

905. [loxaxxure HEPAaBCHCTRO:
a) (a - l)4 +(b-D'>2a- I)z(b— l)z;ﬁ) (@ + IXa+4)> 8% e a>0:

1
1+a+az+a324a\f¢;: rVb+——>2>1,
X ) aJb

+b

a
906. Jlokaxwure, yro ecnia< b, 10 a< <b.

907. Mssecrdo, ui0 2< a<4, 5 < b < 6. OueHuTe 3HaucHns BuIPaKCRUN a+ b, a— b,

a
ab, 5
908*.Ilena OpuiinaHTa IPONOPLIMOHATBHA KBAPATy ero Macchl. JIokaxire, 4to ecim
OpriLIMaKT pa3/IeNniTh HA HECKOABKO YaCTeH, TO €10 CTOMMOCTE YMEHBLIHTCS.
909%. [lokaxure, 410 CyMMa JIHAIOHANEH BBIMYKIOTO SeThlPCeXyroibliKa Gosbiie
CYMMBI JABYX €T0 NPOTHBOMONOKHEIX CTOPOH.
910% JIoxaxure, 9T0 B AH000M TPEYroOibHHKE HAHMEHBIICH SBASCTCH [d BHICUTA,
KOTOpas NpoBejicHa K Hanborkiuei cropone.,

Pewume nepasercmeo:
911. a)2(1 -3x)>7-x;
6) —20(x + 3) = 2(3 - 10x);
B) 1,7 <03(4x-2)+0,5(1 - 3x) + 2,7x;
r) 0,9(1 +x)> 1.3(x~5) - 0.2(10x - 1) + 2.4.
3x—4 8-3x 2x-5

= 4:
3 2+x>4; o) 3 1

B) S(x—1)(x+1)—7x>5x; r) (3x-2) +14<9¢ + 11

912. a) >1;
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913. HaiijMre HauMeHBLICE LIEAOC YUCIO, SIBISIONIESCH peleHUeM HCPaBCHCTBA
T(2x —3) - 46+ x) >-19.

914. Tlpy kakux 3HAYCHUAX X UMEET CMBICIT BBIPaKEHHE:
X, —

a) V4—5x; 6) \-(4x—7); p) YOEL

915. Pernrie cucTeMy HEPABCHCTB:

) {KH‘—““Z); 2322l 9 {‘zx—lfz(zx-n(mu;

4 -3
2x>4—(x+7); 3(x-3)+1>0; X +4<x(x-2).

916. Penmnie nBOHHOC HEPABEHCTBO:
a) -2<1-5x<4; 6) 0,9<3-2x<1,5; B) 4<3(x—4)<5.

917%.Pennire HepaBEHCTRO:
a) [4x-9<3;  6) [12-5x23: B) [7-8x>-6; 1) |x+[x+2|>3.

918. Tlpy Kakux 3HAYCHUSIX X 3HAYEHUSI BHIPAKCHHS 7 — 4X MPUHAICKAT MPOME-

WYTKY:
a) (—oo: —1]: 0) (-2; 3); B) (0; 2]; r) [4; +c0)?

919. Ilpy kakux 3HaYEHUAX apryMeHTa 3HaueHusi (YHKIMM _\'=i(5.x—l) npu-

HaAneKaT npoMesKy Ty (—oo; 317

X
HC MCHBLLIC COOTBCTCTBYH)-

920. Tlpn Kakux 3HaYCHHUAX X 3HAYCHHUE JIPpOOH i

1-3x
IMEero 3HaueHus APodu B ?

921%. Tlpn KakyX 3HAYCHUAX ¢ YPABHCHHE HMEC? TIOSOKHTENBHBIA KOPEHb:

x—4 x-2a 3x-9 a-—x
= - s = A
N3 2 0= 3

922. Tlpu KaKuX 3HAYCHMSAX NEPEMCHHON X HAiET CMBICI BBIPAKEHHE:

J ; Bx—17
a) 2x-34—— 6) V4x—8+12-3x: ) y2x-7,

x-L5' x—5
923. Haiinnre obnacts onpejienenus GyHKIMH:

a) v= 2x 3 6) vy=+/12-4x; B) ¥= VX' —E—E

x—2 T N 3-x
r) y=——————=" ) y= 4-3x-x == e) y= »
J—x +7x-12 Vx st

e il c
924, Tpuuauiexku: mn yuciio 5 obnaciu 3savesuit QyHkuuu y = 2x — 2x + 97
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Hocmpotime zpaghux chynkyuu:
925. a) y=2Jx—1;

NDy=20x+1)-

926. a)y:xz-3x+2;

6) y=—_

m y=1-+x-1;

6)y=2x"+4x+72; B)y=

2
B) ¥ —-T2+2
€) y=%\/x+4.

3% + 6x + 5.

927. I'paduk (pyHKIMM y = *+a nepecexaer ock y B Touke M(0; —4). Hailiure a u
noctpoiite rpaguk ¢ynxunn. Ipoxomur mi aror rpaduk sepes Touky N(3; 5)?
928. TMocrpoiite rpaduk QyHkmy y = x* — 6x + 6. Vcnonssys rpaduk, Haiiaute:

a) 00nacTs 3HAYEHUH (PYHKIHM;

6) NpOMEeXyTKH 3HAKOMOCTOSTHCTBA (DYHKLIMK;

B) TIPOMEXKYTOK, HA KOTOPOM (YHKLIHA BO3pacTaeT; yObIBaeT.

929. Smnsercs an nanHas GyHKUMS YETHOH; HEUETHOH?

a)y=5-2% 6)y=-

Hocmpotime zpaghux chymnryuu:

2

2—x°, ecmi x <—1;

X' =2x-2, ecrm x> —1;

930. a) y= {

xX—x'-2x.

* ;=
931%.2) y e

B) y= [.xz —5x+4|;

B)y=x2+x.

4x+16, ecm x<—2;

6) y=42x", ecm—2<x<I;
2, ecrmu x>1.
|x —ll
0) y“-x +

r)y= |x2 —5]x|+4|.

932. Hpu nomomn rpadukos GyHKumii onpejiennte, HMEET K KOPHH YpaBHEHHE:

a) x’ +4x+l=JJ_c;

933. Peimre rpaduyecku ypaBHeHHE:

8) —Jx-1=x*-5;

0) —x* +2x=+/x—0,5.

6) XX =2x+1= 2
X

934* Haiiute KomuecTBo Kopeli ypasHeuns [2Jx] —x’| =b B 3aBMcMOCTH OT

3Ha4eHi napaMeTpa.
Pewume nepasercmeo:
935. a)x’ < 121;

B) x> — 1,5x < 0;

n) -2x" +4x + 6 < 0;

936. a) (2x + 1)” + 2 < (4x - 3)(2x + 3);

6) x> > 2.25;

) x> —5x-36>0;

e)5x* +3x—14>0.

6) (x — 4)(x + 4) > (2x + 5)(x - 4);
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X +2x
B) G
937. a) (2x— D(x+2) <0;
B) x(x— 1,2)(x + 1.5)(x+2)>0;
938%.2) (x°— x — 2)(0C +x - 2) <0;

X +§X>(}

>x+2;

939. a)

B) L?+I>x,

X 4+5x+6
x+2

941%.a) [2x - S|Vx* —7x+10 < 0;

940*.a) >0;

x+1
) x* 12(‘fibr+3]_— 1

) (x— D(x-4)(x +10)=>0;
N@-xGx+152+x)>0.
6) (= 3x + 3)(®—3x +2) > 0.

3x—4 2
0 <%

(=D +x— 2())
X+ +x— 42)

6) (x+2W15-2x—x" 20.

0)

942. Jlana dynxis fx) = 4x” — 9x + 5. Haiiure Bee 3HAYCHNS X, IPH KOTOPBIX:

a) fix)>0;

943. PewmHTe cHCTEMY HEPaBEHCTB:

x> x:
a)
{9—4,5}(20;

6) fix) <O.

X =3x<70;
2x+24 < x*.

944. Haiimre Bee 3HAUEHNS @, TIPH KOTOPBIX ypaBHenve x° + 2ax + 3a + 10 = 0 ne

HUMCET KOpHEeH.

945% Haiiymte Bce 3nHaueHus b, NPH KOTOPHIX HEPABEHCTBO bx*+4x+bh-3<0

BBITNTOJTHSCTCA IPH BCCX JCHCTBUTENLHBIX 3HAYECHUAK X.

946. Peumnte rpaduuecky cucTeMy ypaBHEHUE:

i {yzz—f; {y+\f

y—x

xt+y=0;

Pewnme cucmemy ypaenenui:
x=2y=0,
947. a)

£ +(y-2 =5;
3x—y=4;
B) Z+i=3:
Y
. X’ +3xy=4;
948+, a :
4y +xy=0;

y=[-2;
-1; & +y =4.
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4y —4y=0;

949%, Ilpu KaKHX 3HAUCHUAX 11 CUCTEMA YpaBHEHMI uMeeT TpH

peurenns? y=[x-m

950%*, Haiijiwre Bee 3HAUCHHS NapaMetpa, NPH KakKIa0M W3 KOTOPhIX CHCTEMA yPaB-

=D =D =1
HEeHHi 5 5 MMEET TONIBKO 0HO peliicHHE.
(x—a) +(y—-1)" =1

951. Cymma KBaapaToB ABYX NONOKMTEABHLIX Yncen Ha 0,5 Gonbme MX yasock-
HoH cymmel. Haiignte 311 mnicaa, eciiy neppoe 4o Ba 2 MEHBLIC YTPOCH-
HOI'0 RTOPOro YHCna.

952. Bokpyr crnopTHBRHO#H 1110manky, uMetoneit Gopmy 11psMoyronbHHKa, NpoJIo-
WeHa Jopokka wupuHoii 3 M. Halignre paiMepn! nnomaaky. eciy e nno-
Majb ¥ NIoWank JOPMKKH pasusl 216 M Kavias.

953. Paccrosinpe o1 MyHKTa A j10 NyEKTa B TCMI0X0/1 IpoxoiuT 2a 3 4, a paccros-
Hue ot B 1o A — 3a 4 u. Haliaute ckopocTs Tenioxona B cTosye Boze, ecim
12 KM 10 TEYEHHIO PEKH K 6 KM NPOTHB TEUYCHHS O NMPOXOANT 3a 50 MuH.

954. JIpa TpakTopa pazHoi MOLUHOCTH. pabo)as BMecTe. MOI'YT BeHaxark 1none 3a

2 &
4 amsi. Eciin ofws TpakTop senamer 3 1Oils, & APYroff — OCTANbHYIO YacTs,
TO Bee nose Oyier BenaxaHo 3a 8 [HeH. 3a CKO/BKO AHCH MOXKCT BCnMaxarhb
nosie KOKIb TpakTop. paborast 013eNEHO?

955. Ogma 1py6a nHanonusier Gacceiin Ha 2 u qombiie, a Apyras — ua 4,5 4 ,101b-
HIe, 4eM HANONHAKT €ro HBE TPYOBI, OTKPHITHIC OHOBPEMEHHO. 3a KaKoe
BpeMst MOXKET HanoAHuThL Haccedin kKaas Tpyda ore1bHO?

956*. Tlo RYM CTOpOHAM fIPSMOro yIia B HaNpPariCHUH K €ro BePilIMHE JABWKYTCS
ABa Tena. B HAYabHBIH MOMEHT TENO A HAX0;MI0Ch Ha paccrosiivn 60 M o1
BCPUIMHEL, a Tesio B — na pacctosnny 80 m. Hepes 3 ¢ paccrosnue Mexay A
u B papnstock 85 M. Haiiaure cKOpocTh kaX 1010 Tena, ecii BCPLIMHB yria
OHM JAOCTHIIIH OHOBPEMCHHO.

957*. M3 jByx ropoaoB HaBeTpedy APYT APYrY BBIILTH ABa NOC3/A, fPHYEM BTO-
poii noes Beiled Ha | 4 nosxe nepsoro. Berpernnuce noesna nocepeipiHe

nyTn mMeskiy ropopamu. Hepes 2 4 nocsie BLIX0a NEpBOro 1oe3aa paccros-

7
HHE MEXIY HHMM COCTABIAIC 12 PACCTOAHMS MEKIY Fopojami. 3a Kakoe
BpEMA Kailbiii HOE3L POHACT MYThH MEXITY roponamm’?
958%.CyMma ABYX TPEX3HAUHBIX YNCET. 3aIMCAHHBIX TEMH ke [H(ppamii, HO B 00-

patHoM nopsaxe, pasna 1252. Haiante 311 uncna, ecii cyma iHp Kaxao-
ro u3 HuX pasHa 14, a cyma ksaapatoB unp passa 84.
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959.

961.

962.

965.

967.

AJILITHHUCT MOAHAICS HA BEPLINHY I'Oph 3a 12 y. BTopyo MonoBHHY TyTH OH
LIEN CO CKOPOCTHI, KoTopas na (0,5 KM/4 MeHbLIe CKOPOCTH Ha TNICpBOH T010-
BuHe. Coyckaschk TOH 3e JOPOroH, anblMHACT NPOXOAN! 33 Yac Ha 2 kM Doib-
LUE, YCM A NEPBYIO MOROBHHY TYTH BECPX, U 3aTparua Ha cnyck 2 4 40 Mun.
Kaxo#i myTe npouues anbnuHUCT, NOAHHMAACEH HA BEPIIMHY TOPHI?

6
Ha COPEBHOBAHUAX 110 CNOPTHBHOMY OPUCHTHPOBaHHK nocie l'lJHHllllla ‘2_5

BCEXx CIIOPTCMCHOB Ha JIUCTaHIMHK OCTaBa10Ch 6onmeie 37 CNIOPTCMCHOR, a

7
1ocic (PHEUIA —— BCEX CIIOPTCMCHOB — MCHBLIIC 3? CIOPTCMCHOR. CKU.'“)—
25 w

KO CTIOPTCMEHOB MPUHMMAIO YYacTHE B COPEBHOBAHMAX?

Brnajunk sHec B 6auk 4000 rpy. noa 15% roposeix. Kakas cymma dvner y
Hero Ha cueTy uepes 3 roga?

Jlom ctanm iByX coptoB cojiepkur 5% u 40% Hukens. Cxonbko notpebyer-
¢ JIoMAa KaxJoro copra, yYtobwl nonyumte 140 T cranmu, copepikauiei
30% uukeis?

3a croa v yerkipe cTyna samnatinu 220 rpH. INocse Toro kak cross noaere-
Be:u Ha 5%, a ctynbs — Ha 10%, 3a ABa cToNa M (ICCTH CTYbCB 3aILIATHIIHN
352 rpu. Kaxoii 6pu1a HayansHas neHa 03Horo ¢ronia 1 ofiHoro cryna?

Ha nByx crankax obpabartbiBaror omHakosbie netamd. [lpows3BosMTensHOCTE
nepBoro craHka ua 40% Gombiue Npou3BoMIEEHOCTH Broporo. CKoabko neta-
Jieit 6110 00paboTano 3a cmery a KaKAOM CTaHKe OTAENLNO, €CIIM NCPRBIT pa-
Goran B 31y emeny 6 u, BIopoii — 7 4, W oHH BMecTe 06pabotaiu 616 aeranei?

B usetouriom mMarasure ecthb 30 po3 kpacHoro usera M 15 — denoro. Kaxosa
BEpOATHOCT TOTO, YTO B3fTas Hayraa po3a Oyzer kpacHoTo upeTa?

W3 11 ¢pyrbonok ¢ womepamu ot 1 g0 11 Hayran Oepyr omuy ¢ytOonky.
Haiimre BeposTHOCTS TOTO, 4T0 HOMEp B3sitoil QyrGonku Oyaer:

4) YETHBIM HHCIIOM; 0) HEYECTHBIM YHCIIOM;

B) [POCTHIM YHCIIOM; r) COCTARHBIM YUCIIOM.

Haiinure Beposi sHOCTE 1010, 410 B3STOE Hayraj TPEX3HayHoOe uMcno Oyaer
HMETH BCE OIMHAKOBEBIC LIA(PSL.

Ha ynuue Hazapusi Slpemuyka B rioc;1e10BaTe/IbHOCTH BO3PACTAHMS HOMEPOB
pacnofoesl CieAYIOIME J0MA: TPCXITAKHBIN, DAHOITAKHBIN, JIBYXITaK-
HEIH, NATHAITAKHEIA, JAEBATHITAKHBLI, USTASTOKHBIL. ABYXITAXKHbIN, OgHO-
ITAKHBIA, OJITHOOTAMKHLIN, ABYXAITAXKHBIH. OJIHOSTAXHBIN, MITHITAKHEIH, 115i-
THATAXKHBIH, 1CRATHITAXKULI.

a) 3anunaTe pamkuposaHueiii psa JannbiX. Cronbko ofpasosanoch sapu-
ant? Haliure HacToTy Kaw10H BapHaiiThl.

6) Cocrasrte Ta0HIy BapHAHT M HacTOT.

B) [locTpoiiTe MOMIHUTOH YECTOT.
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969.

670.

971.

972.

973.

974.

975.

976.

971.

B depMepekux Xo3sicTBax paioHa ypoxkainHocTs pxku Obina cnefiyioniei:

Vpoorcaiinocmw, y ¢ 2a 20-25 25-30 30-35 35-40

Konuvwecmeo xozsiicme 6 12 9 3

[TocTpolTE THCTOTPaMMY H MOJIMIOH YacTOT IRHHOTO paclipeieNieHus,
Macce! 10 apby3os cootsercrBeniHo papubl: 4,8 kr; 3,9 kr; 5,2 kr; 4,1 kr;
4,2 xr; 4,1 kr; 5,3 kr; 5,2 kr; 4,2 xr; 4,8 kr. Halinure cpejiHion Maccy OfHO-

ro apbysa.

Haiinute nepBeie nsth 9IEHOB NOCNEAOBATENEHOCTH, 3a1aHH0d (opMymnoii:
2

a)a,=(-5)""n; 6) b,=3n"~5n+1.

Haiiiie nepsoic mecTs WICHOB NOCNE/I0BATENLHOCTH (X,), 3aJaHHON peKyp-
peHTHO#H Qopmynoit: x; = 1; X2 = 2; Xy = 3%, + 2x,,.

Haiinure Takoe uncno x, 4yrobet unucna x + 2, 3 - 2x ¥ 4x Gulny nocnenosa-
TENBHBIMM WICHAMH apU(METHUYCCKOH 1TPOIPECCHH.

TINocneosatenLHOCTS, 3anannas GopMynoi a, = 5n — 7, sensercs apudmeri-
yecko# nporpeccueil. Haiianre:

a) NEPBHI 4NeH M Pa3HOCTb TIPOTPECCHK;

0) cyMmy nepBbIX JIBCHAAUATH YIIEHOB ITPOrPeccyH.

Bo epeMs netHel akuMM pacnpoiaki 3MMHHX LUANOK [pejpHHHMATE!Ib
Ka/BIH JICHb CHMJKAN IICHY Lianku Ha 5% ce HayalbHOH CTOMMOCTH —
200 rpn. CroNbKo WAnoK npojan npeanpuHHMAaTeNb, €Clid Kak/bH neHs OH
npojasai 1o 2 Wanky ¥ 3a Bech Pealli30BaHHbli ToBap Belpytni 2640 rp.?
B apudimernyeckoii nporpeceun (a,): ag = 0,8; a;; = 2,8. Haiinure:

a) nepBbIi YICH W PasHOCTEL NPOTPECCHH;

0) nBanuaTte Nnepsslil YieH Nporpeccu;

B) CYMMY NEPBHIX WECTHANALATH YIEHOB IIPOTPECCHH.

CyMMa nepBIX M8TH Y4NEHOB apuMETHYECKOH NPOrPECCHN MEHbLUIE CYMMBI
nocnenyroumx nst yneHos Ha 50. Ha ckonbko pecsteiii uneH nporpeccyn
Oonblue BTOporo unena?

ANLITHHKACT, TIONHUMAACE HA FOPY, 3a NEpBLIA 4Yac AOCTHT BhicoThl 400 M, a
3a Ka)(IBlH NOCNeAYIOUME Yac NogHUMANcs Ha 25 M MeHblle, YeM 3a Ipe/ibl-
JAyHIKMHA. 3a KaKoe BpeMs OH JIOCTHIHeT BEicoThl 1750 M7

2
979%, Yucna az, b n cz, rae a>0, b>0, ¢ >0, apnsioTCH NOCNCAOBATENLHBIMM

1
a+b’ a+c

uneHaMy apudmernyeckoii nporpeccuu. Jlokaxure, 4To Yucna

H TAKIKE ABIAKOTCA MOCNCAOBATCIbHBIMH 4YJIICHAMM c':ip]-‘]d)MC']‘H‘ICCKUﬁ

b+c
MPOrPecCH.
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980. Haiigute 3HAMeHATENb U NICPBHII YICH FEOMETPHYECKON MPOrPECCHH, CCTH:

a) b, =§: b, =¥: 6) bz =-T; bs = —63.

981. 3amuumte QopMyny obuiero wieHa NOCNENOBATENLHOCTH TI0 W3BECTHBIM
TICPBBIM YNICHAM:

111 1 1 1 1 1
a §| 6. 5;’;, 8_1, 0) E, :1‘, g. E, ey
1 4 9 16 .
B) ﬁ; E; @': ﬁ: vy r)2:510;17;....

982. Haiiyiute Bee Takue uMena m, 4tobnl yMcna \Efﬂ, dm -2 U 5\/§m (] RAHT
110CEN0BATENLHBIMM WICHAMH I'COMETPHYECKOH MPOrpecCHH.

983. Hailaute neppeiii wWieH ¥ CyMMY NEpBBIX LUECTH JICHOB T€OMETPHYECKOl
nporpeccHy (b,), B Kotopoii b; = 128, g = -2.

984. Kaxpii u3 nstv MncToB OyMary paspesaiy Ha 5 yacTedl, oToM KaxIyio U3
NOJYYMBLIMXCA YacTeli cHoBa paspesand Ha S yactedt v T. 1. CKONBKO yacTeit
6yMary nosysar rocne YeTblpex paspe3aHni?

985. CymMa Tpex nepBbiX YJICHOB apH(METHYECKOIM nporpeccHi pasHa 54. Ecnn
13 BTOPOTO 4iCHa BHIYECTE 9, @ M3 TPeThero — 6, TO HOBLIE TPH YJieHa 0bpa-
3Y10T FeOMETpHUECKyY10 nporpeccuio. Haiinute nepeeie Tpu dnena apudme-
THYECKOH MPOrpeccun.

986, Haiinure 3namenartenh reoMeTPHYECKO# NPOrPECCHN, €C/IH TPETHL, YeTREp-
ThIH M IIECTOI ee wiIeHB! ABNAITCS 10CIe/IOBATEILHBIMY YieHaMH apuive-
THUYECKOH MPOrpeccHi.

V2, V2,

987. HaiiquTe cymmy DeCKOHEUHOH TeOMETPHYECKOI IPOIPECCHH: V2; TZ; R

988. 3anuiunTe B BHOE Oﬁblxuoqguﬂoii JApobu unco:
a) 3,1003); 6) 0,0(85).

989. Pewmte ypasHenne: _
a) (3+2x)+(4+4x)+(5+6x)+...+(20+36x) =549;

0) (J§x+ l)+(\f§x+2)+ ...+(J§x+ 17] =255.
990. Haiinure cymmy:

T AT oy
a) 1+sin—=+sin” = +...+sin" = +...;
6 6 6

2.3 2., .3
o (3+3)(F3)FF)
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3AJIA4YH NOBBILLIEHHO! CJI0KHOCTH

K § 1. Hepacencrmca

991. JlokaxuTe HEPABEHCTBO:

2 2

a) (a+ b)Y < 8(a’ + b): 6)a+bs%+%, e a>0,b>0;

B) (@ —b*Wa'-b" )< (@' -b"); 1) (@’ +b)Na' +b*)=(a’ + b)Y .

2. Jlokaxute, Ut Ui moboro JCHCTRHTENBHOTO 3HAYEHWS o BHIIIONHAETCSH
HepaseHeToo 3(a' + @+ 1) > (@ + a+ 1)

993, Jlokasasre, 4To A71d MOOLIX NOMMKHTEIBHBIX YnCen a, D u ¢, NponIBenct e
KOTOPbiX PasHO 1. BBITIONHAETCS HEPABEHCTBO ab + bec +ca+a+b+ ¢ > 6,

994, Nokawute., 4o (1 + a))(1 + @) ... (1 + a,) = 2", roe ay, as, ... . @, — NMOIOKH-
TENLHBIE YHCTIA M ddds ... 4, = 1.

10 41 - 107" 41
102" 41 107 41 °

995

Kakoe u3 Byx umncen Gonpliie:

9%- HOK&)KHTC. Y10 JAns J‘]K]GOTO Ha‘]y‘paJIBHnr‘O 1 BERINIOJIHAC TCH Ht‘paBeHI:'l‘]sﬂf
111 | ,
A 13 Taatag™ +n-(n+1)<l‘

>J_l

’J S o v e

st >
B) n+l PR R ™

11 1
l}l—z ?+3—2+ .+n—1<..2

997. Nokawxwute, uTo 115t MFOGOTO }Ia'[ypam,uoro R BRINIONHACTCH HEPABEHCTBO:
a) \/n+l+\}n—l<2«[£; \/- <Vn+l-+n-

998. JLlist MOAOKMTENBHBIX YMCEN d ¥ b 1 OTPHUATENBHOIC YHCAA ¢ (¢ # —a) BhI-
NONHAIOTCH HepaBeHcTBa a < b u ac < be. Jlokaxure, 4To s 3THX 4HUCeEN

a-b  b-c  c-a =0

a+b b+c c+a

999. Jlokaxure, yro npu nOObIX 3HAYEHHAX X U Y COOTBETCTRYIOILME 3HAYCHUS

BBINOIHACTCSA PABEHCTBO

. w 3 3
BLIDAARCHHNA X + V' M X + ¥ UMEKT OJHHAKOBBIE 3HAKH.

1000.1Tycte a, = \’2+\[ 2+4..4+2 (KBA/IPaTHLIH KOPEHB MOBTOPSAETCH R pas).

JloKaxwuTe, 4T0:
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- 2-a, 1
a)a,<2; 0) a, = J2+a,,: B) v >

1001. Peunite ypagsieHtie ¢ ABYMst HEM3BECTHBIMMU! o + __\/____ =
X Y

1002. Yscaa 1, 2, ..., 9 pasObuam Ha TpM TpyniiL 0 Tpy Ymcaa B kaxiaoi. Iycts M—
HauGonpIbeEe 13 NPOU3BENCHIH Yucen o/ IHo# rpynel. Jokawure, yro M>72.

1003. Yeteipe poibaka — A, B, Cn D — aoBuan poiby. Puibaku B ¥ D nofimanm
BMECTE TAKOE e KOaudecTBO phibnl, kak A w C. Peidak A noiinan Gonbiue
pri6eL, ueM pridak C, Ho A ¢ D nolimain verbine pribsl, vem B u C. Cxoisko
pLIOH noiMa Kax Akt pribak, eciu peibak B neitman 3 peiGunst?

1004. Heckonbko pedat cobupanu rpubnr. Opun u3 uux uamen 6 rpubos, a oc-
TaneHbie — 10 13 rpubos. B caejtyonnii pas koauuectso peldst ObLit0 npy-
UM, ¥ O:4uH U3 HUX Hawen 5 rpubor. a ocransHeie — no 10 rpubos. Ckons-
ko pebat cobupaan rpubki B Nepseiil pa3 ¥ CKOIBKO BO RTOPOH, €Cny KOJM-
4SCTBO cOOpaKHkiX TpUboB B 0foux ciyyasx Guuto oguHakosuM? HsecrHo,
yro 910 uncioe 6oneite 100 u menriue 200.

1005. Penivite HEpaBEHCTRO C NAPAMETPOM:

a) avx > 0; 6) (b"—b—-6)x<b’+3b+2.
1006. Pemute HepaBeHCTBO:
; L [2x=1
a) Ix—2|+|x—3|2|x—4!‘ 0) l 'x <l.
x(x-D<x’=2a;
1007. [Ipn KaKuX 3HAYEHMSIX @ CHCTEMA HEPABEHCTB S5 HUMEET
a-xz
€/IUHCTBEHHOE pernenne?
x—2<a’;
1008. Toxaxure, 4TO CHCTEME HEPABEHCTB 5 HMMCET pELICHHE MPH JIt0-
X>Za

OBIX 3HAYCHMAX d.

K § 2. Keadpamuunas hynxuus

1009. 1locrpoiite rpaduk Gpyukumm:
-1
x=1"'

r) y=vx+20x+1+2.

a)_\-':’,?x[;{—.x:—l; 5) y:lxz__ll

3 —1 |
!i“;--_-«-iv—j,\

L 1

B) Y=
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1010. Tlpu kakux 3uadeHWsIX NapaMerpa a CyMMa KBaapaToB KOpleid ypaBHEHHs
¥ —ax + &’ - 3a—2 = 0 sBIseTcsn HanGOIbINeH?

101 1. Hatizyre 3HaUEHHUE X, TIPH KOTOPOM BEIPAXKEHHE (X — D+ -2+ +(x= 10)°
MPUHHMAET HaUMEHbILIEE 3HAYCHHE.
i

X =2x+4

1013. Pemure HepaBencto (07 + 2x)° — 2(x* + 2x) - 3 > 0.

1014. [Tpy kakuX 3HaYCHHSIX @ HEPaBeHCTBO (x —a)(x —a—2) >0 BeImOIHsAETCS

1012. Haiinpre nanboieliee 3HaueHHe QyHKLUHN y = —|x- I] :

TPH BCEX 3HAYEHHAX X, YOBIETBOPSIOIIMX HEPAaBEHCTBY X — 4x + 3 < (0?
1015. Iapabonsl y = P~QRa+Dx+1nx =y2 - (2b + l)y—1 nepecexawrcs B
YETBIPEX TOUKAX. JIOKAKMTE, YTO ITH TOUKM JIEKAT Ha ONHOM OKPYKHOCTH.
1016. Ilocrpoiite rpadwk Gyrxumm y = x*—3[x] + 2. llpy KaKux 3HAYEHHIX X BEI-
MONHAETCs HepaBeucTBo X° — 3 +2 > 17
1017. Haiizute Bce 3naueHms napameTpa g, MpH KaiA0M H3 KOTOPEIX ypaBHeHHe

x - Zﬁ(a ~3x+a’ —3a—2 = 0 umeer xoTs1 GBI OIWH KOpEHb.
1018. Haiiqmte Bce 3HaYeHMst @, UPH KaOKIOM U3 KOTOPHIX HEPABEHCTBO
x* = 2(a - )x + 4a < 0 BumonHseTes npy Beex 0 < x < 1.

1019. Ckonbko KopHeil umeeT ypashenne x+1 = | +a B 3aBucuMOcTH OT 3Ha-
yeHui a?
1020. TTpy KaKuX 3HAYEHWAX a ypasHenue —x” + 2x —a = |1 — |x|| He umeer kopHeii?

1021. Peiunte cHCcTEMY YpaBHEHMiA:

{x{x+y):8(}; £+ v =2x-3y+9;

X2x-3y) =80, 27 +2)* =5x=Ty +19;

& x+y=4; P +y =19:
(+y")(x* +y’y=280; oy +8)(x+y)=2;

)

{r 2x+1+1=2y; x+y+,/ =14,
e)
|q=1-%

){3;: +xy=2y* =0; ){3,6 2xy =160;

X +y +xy=84
X 3
27 -3y +y'=-1; 2 _3xy—2y* =8§;

Y(z+x)=10; x+y+Zz &;

x(y+2)=5; x2+y -2z2=2
)
Z(x+y)=13; =1.
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2 2
i . | Xy =125
1022. Haiigure BCce 3HaYEHMA @, [IPH KOTOPLIX CHCTEMa ypaBHEHHIH Y
ax—-y=3a-4
MMEET €IMHCTBEHHOE PELIEHHE.

1023. Haiizmte Bee 3Hadenus mnapameTpa a, NpH KDKIOM U3 KOTOPEIX CHCTEMA

X' +y’ —dax~2y=3-4a’";

2

aBHEHHH
A ¥ +y -2ax-2y=—a’

MMEET €JIUHCTBEHHOE PEIIEHNME.
2 2
x +y =8

B -
(y—ax)(y—av2)=0

1024. Cxonpko pelielde MMEET CHCTEMA ypaBHEHHH
BUCHMOCTH OT 3Ha4ehHit a?
1025. Haiijtrre Bce 3HauyeHds napaMerpa a, NpH KamiaoM W3 KOTOPHIX CHCTEMa

y=[2x—1]+|5-24;

YPABHEHHUI aMeeT GECKOHEYHO MHOTO PelllcHHuil,

}J =
1026. Haiizute Bce 3uakenusi napaMerpa a, OPH KaKAOM W3 KOTOPBIX CHCTEMA
A+l=a

YpaBHEHHH |X— _v| _le+ }| =2

HMEET YEThIPE PeIeHMs.

1027. lgce paGoumx, pabotas Bmecte, uarotosuan 150 netaneis. Ecim Obi 00a
pabounx pabotany ¢ nPOU3BOAUTENBHOCTRIO AEPBOrQ paboyero, 1o Jyisd U3-
FOTOBJEHUS 3THX JICTanei UM HYKHO Obino 6w BpeMesy Ha 0,5 4 MeHbLIE.
Ecnu 6p1 oHu paboTany ¢ NPOU3BOJMTENILHOCTER) BTOPOre pabouero, To s
M3rOTOBJIEHMs petanedl MM noTpebosanock Gbl BpeMern Ha 0,75 4 Goasine.
CKONBKO fieTalei W3roTaBIMBal 3a yac Kaaslit pabounii?

1028. K Gacceiiny noaseneHo Tpu Tpyosl. Ecnu OTKpbITE OZIHOBPEMEHHO TIEPBYIO
1 BTOPYH TPYObL TO GacceifH HANONHMTCS BOJOH 3a 2,4 4, eciin NepByio U
TPeThio — 3a 3 u, ecni BTOPYIO U TPeThio — 3a 4 4. 3a KaKoe BpeMsi Harlo-
HHTCH GACCEH, €CJIH OIHOBPEMEHHO OTKPHITEL BCE TpH TPYOBI?

1029. Pesepsyap obbemom 1000 11 nanonusiercst B0k yepes ape TpyOet. [lepeeie
800 51 Hanonasorest yepes obe Tpy6et, noToMm 120 1 -—ToNHKO Yepes NEpBYo
1py0y, a nocnenuue 80 1 — TOJMBKO uepe3 BTOpyio. Ilpu 9T0M Bpemst Hanod-
HeHust Ha 2 4 6ONIbIle BpeMeHH HaroiHeHust NPy IBYX OTKPHTHIX Tpybax u
Ha 13 4 MEHBLIE BpEMEHH HATONHEHUA TONBKO Yepes BTOpyio Tpy6y. Cromb-
KO JIMTPOB BOJIBI IIPOTEKAET Yepe3 nepByro TpyOy 32 yac?

1030. J1pa newexoaa uayT HABCTPeUY APYT APYTY U3 MyHKTOB A 1 B. 1lepBolit Bbl-
uien u3 nyHKTa A Ha 14 mosxe, 4eM BTOPOW M3 IyHKTa B, u npm BCTpEYE
OKa3ajiock, YTO OH upomien Ha 6 KM Menblie, 4eM Bropoi. He octanaBinBa-
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ACh, MELIEXO0/H MPOACDKNIIH CBOE ABMKCHHE, ¥ MEPBHIH MPHOLIL B nynkt B
uepes 2,5 4, a Bropoil — B A uepe3 0,8 4 nocie erpeun. Haii-wre ckopocts
KOKI0r0 Newexo/a.

1031. Mimerorcst 1Ba ABY3HauKbIX Yncaa. Ecal K nepsomy umc:iy npumnncars crpa-
Ba BTOPOE YHCHO, a notom ewe undpy 0, To noiyyum NATHIHAMHOE HHCHTO,
KOTOpOE FpK ACIEHUM Ha KBa/IpaT BTOPOrO YHCIA JIaeT HETIoiTHOE YacTHoe 39
1 octatok 575. Ecan k nepBoMy uMcIiry npunucarh CApara Bropoe YHe:A0, TO
NOAyYHM HeTBIPEX3HaYHOoe YUCHo. KoTupoe Ha 1287 Gonbuie YeThpex3Hay-
HOTO YHCJI, KOTOPOE NOIYYUM, €CHIH KO BTOPOMY HYMCITy HPUINMIIEM Clpasa
nepsoe ukceno. Halaure ¥y ABy3Haunbie unca.

1032. B pexy Bnanaet nputok. Karep oTX0A#T OT OyHKTa A, Pacio;ioReHNOro Ha
APHTOKE, WieT Mo Teuehnio 80 KM j10 BAJCHUS NPHTOKA B peKy B nyukre B,
a moToM MAET BBepX No pexe ne nynkra C. Ha nyte ot A no C on 3arpatui
18 u, na obparupif nyts — 15 u. Hailaure pacctosanme o1 B Ao C, ecnm us-
BECTHO. YTO CKOpPOCTh Karepa B ctosyei Bose 18 kM/roj1. a ckopocTs TeueHMs
peku 3 km/u.

1033. Mactep M y4eHHK 3a 3 JUisi M3TOTOBUIH IAPTHIO AETaneil, BRCHss Julsl IT0-
FO €XEAHCBHO MO HECKONBKO uyacoB. B nepselit Jens, paboras BMmecre, oum
wroToBwIM 14 neraneit. Bo BTOPOH Aenk pabotan Toaeko yyenuk. OH usro-
ToBui 14 aeranelt, npopabotas Ha 5 1 Gonblue, eM B nepBhii acHb, Ha Tpe-
THii IeHb poboTa NPO/Io/KaIach CTONBKO BPEMEHH, CKOIBKO M BO BTOPOH, HO
CHayaila paboTanu MacTep M yueHHK BMECTe, msrotosus 21 jietams, a no-
TOM — TOABKO MacTep, uiroroBuB 20 geranei. Ckoipko aeraneii 3a yac uz-
FOTABIMBAl MAacTep M CKOJBKO yueHHK?

K § 3. Daevenmot npuxaaconoi vamencmuru

1034. I'pyrua yyewnKoB y4acTBOBANA B JILIKHOM Kpocce. I Ipotieirt yueHHKOB. BHIION-
HHBIMMX HOPMAaTUB, OKaszalcs B npejenax ot 94,2% ao 94,4%. Haitnwre nan-
MEHBIIEC BO3MOAHOE KOJIMHECTBO YUEHNKOB, YYACTBOBABIIMX B KPOCCE.

1035. MoTopHas 107(ka Npomina Fo peKe w3 MyHKTa A B MYHKT B # BepHysiack Ha-
3an. Ecim Gbl ckopocTs N0KH B CTostuel Bojie Obina B 1Ba pasa Goiblue. T0
Ha 3TOT MyThb NOAKA 3arpaTHIa Ow Bpemeru 1ia 60% menviue. Halmre orHo-
UIEHHE CKOPOCTH JIONKH B CTOSNCH BOAE K CKOPOCTH TEUEHHA PEKH.

1036. lpoasanusmpoBaB paboty 1BYX npeanpusitail 3a 4 rona. 6u0 yeratosic-
HO, 4YTO OHH H3TOTORMSH OJIMHAKOBOE KOAMYECTBO TPOJIYKNHU 33 [(EPBLIi
FO[, a TaKie 3a YeTRepThiH roa. Ha mepBoM npeanpusTiy UpHpOCT BNy CKA
ApOAYKLnK 33 Kbl ron 61 pared 10%. TIpupoct BriMycka NpoayKiuu



Judaun ROSHILUCHRON CAONCHOCITU 225

Ha BTOPOM MPEANPHATHY N0 CPABHEHHIO C TIPEABRIYILHAM [OAOM COCTABMIT: 33
BTOPOH rojt 5%, 3a Tpetnit — 10%. Halinpte npoueHT npupocTa BelTycka
MPOAYKITHH 33 YETBEPTHIH 01 HA BTOPOM NPEANPHATHH.

1037. B cocyne conepkutcst V Kr p-npoleHTHOre pactsopa cony. M3 cocyaa Boi-
JHMBAKOT @ KI' CMECH M JONHMBAIOT CTOMBKO 3Ke BOAEI, 06pa3oBaHHEIi pacTBOp
nepeMemnmealet. Takyro npoueaypy NOBTOpsIOT 5 pa3. Hailiaure npoueHTtHoe
cojlepXaHue coJin B 006pa3soBaHHOM PacTBOpPE.

1038. U3 1Byx KyCKOB MeTaifia Maccoil | K& M 2 KT, COJEpKaLUHX MeJlb, C/IENANN
JiBa HOBBIX Kycka: mepBrlit maccoit 0.5 kr conepxur 40% Mmenn, a BTopoii —
maccoii 2,5 kr conepxut 88% menn. Halinute nponeHTHOE coiepiKaHue me-
JIH B NEPBOHAYANEHEIX KyCKax.

1039. Hmerotest Tpu crutasa. Ilepeeiii cnmas conepxur 60% antomunust, 15% memm
¥ 25% wmaruus, BTopoii — 30% mMenu u 70% marumsi, TpeTHii — 45% aio-
MHHUA ¥ 55% marnuf. M3 9THX crmaBoB W3rOTOBUIM HOBBIM CHIaB, cOiep-
warmi 20% meau. Kakoe HaumeHslnee n kaxoe Hanbospiliee NPOLEHTHOE
colieprKaniie AMIOMHHES MOXKET OBITH B HOBOM cnjiase?

1040. Cxopoctk TeueHus pexu GoMbIle CKOPOCTH TedeHns npuToka. M3 nynkra A,
PaclONOKEHHOTO B MeCTE BAAAcHMsl IPHTOKA B PEKY, OMHOBPEMEHHO OT-
NpaBJsIOTCs JABa KaTepa: NEPBhIA BBEPX MO PEKE, 8 BTOPOH — 110 MIPUTOKY.
I'lpoiins no 10 kM, katepa cpasy otrparmsitorcs B oOparHeli myTe. Kakoi u3
KaTepoB MepBeIM NpUlyeT B MyHKT A: MIBIBYIUHE 10 PEKE WK TNbIBY LML
o MPUTOKY, €CIIM CKOPOCTH KaTepoB B cTOsIGH BOAe ofnnakosa?

1041. /Iga cnopTcMeHa GeraioT no OaHOH Kpyroeoit gopokke. [lepBeiii criopremer
npoberaer Kaxapli Kpyr Ha 5 ¢ 6picTpee, Yem BTopoi. Eciu criopreMeHsl Hay-
HyT npober ¢ obLiere crapra OAHOBPEMEHHO H B 0AHOM HANPaBIeHHH, TO OKa-
wyTes pasoM depes 30 c. Uepes kakoe BpeMsi OHH chemTcsi. ecim noderyt
OJIHOBPEMEHHO ¢ ODLIETO CTApTa B MPOTUBONOJIOMNKHBIX HAMPaB/ieHMsMX?

K § 4. Yucrosote noc.edoganie. itvnociinn
1042. Haiinute cyMmy BCEX TPEX3HAYHBIX YMCEN, KOTOPBIE:
a) KpartHel 3;
©) npu nenenny na S 1aoT oCTaroK 1;
B) HE JedATCH HA Ha 2, Hu Ha 3.
1043, Bepro nut. uto cyMMa BeeX TPeX3HAUHBIX YHCEN, KOTOPHIE HE JCIATCS HH Ha
2, HY Ha 3. paBHa CyMME TPEX3HAUHBIX YHCEJI, KOTOPBIE AEIATCs Ha 67
1044. Haiizre cyMMy NIEPBBIX NATHAALUATH 4IEHOB apudMeTHYecKoi mporpeccun

(a,), ecnm a; + ag + ag = 12.

8 Kpaeuyk B. Anrebpa. 9 kn. YuebHuk
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1045. MoryT nu uHcia V2, V3 u /5 6bite unenamu omHoi apudmeTHUecKoii
nporpeccun?

1046. [TonoxurensHbie Yucna a, b, ¢ 06pazyT apudMETHIECKYIO MPOIPECCHIO.

1 1 I
B , 4TO , ’ TaKke o0pasyror
€pHO /M, 4YTO 4Hcra JBade: Brve’ davdb pasy
apudMeTHIECKY10 nporpeccHio?

1047. U3BecTHO, YTO NMpy JI0OOM HATYPANLHOM 1 CyMMa MEPBBIX A WIEHOB HEKO-
TOpOii apudMeTHIECKOH POrPECCHH BRIYUCISIOT MO GopMyrie Sn= 4n*-3n.
Haiinure TpeThii 4i1€H MPOrpeccHy.

1048. CyMMy 0EpBBIX 1 WICHOB MOCHEAOBATENBHOCTH BBIYMCIHIOT MO (opmysie
Sn=3n’. JlokaxuTe, YTO 3Ta NOCHEAOBATEBHOCTE SBIAETCS apudmeTHye-
CKO¥i IporpeccHeit, U HallauTe €€ pasHoCTb.

1049. CymmMa 4eThipex MEpBRIX YIEHOB KOHEYHOH apHpMETHYECKOH mporpeccuu
paBna 56, a cymmMa uetkipex nocieaanx — 112, Haiigute uncno yienos npo-
rpeccun, eciu NepBbIi ee unex paseu 11.

1050. Hajinyte yHcno 4neHOB KOHEYHOH apuMeTH4ecKOoH MpOrpeccuH, B KOTO-

]J(}ﬁ OTHOIIIEHHWE CYMMbl [EPBBHIX CEMH YWICHOB K CYMME IIOCJIECIHMX CCMH

2
YJieHOB PABHO =, @ OTHOLIEHHE BTOPOTO Yiiena K neppomy — 2.

1051. Umerotcst Tpn apudMETHUYECKHX NPOTPECCUH, MEPBBIC YIE€HB! KOTOPLIX paB-
HBbI HYJIIO, & pasHocTH — cooTketcTBeHHO 931, 63 u 1083. Haiinute vomep
HAMMEHBINENO, OTAMYHOIO OF HYJsl, 4ieHa MepBOil NPOrPECCUH, KOTOPHIM
BCTPEYALTCA B IBYX JPYTHX MPOrPECCUsX.

1052. Hmetorcs TpH apudMETHIECKHX APOIPECCHI, NEPBbIE WICHB! KOTOPBIX paB-
HBI HYJIO, @ pasHocTH — cooTBetcTpenHo 400, 9604 u 30625. Yersepras
nporpeccHs MOCTPOEHa N3 NMOCNENOBATENBHBIX 00LIMX UleHOB MEPBBIX TPEX.

 Haitaure ee PasHOCTh.

1053. Haiipure ueteipe pensix 4mcna, obpasyroume apuMeTHIeCKy0 nporpec-
CHIO, €CTiH HanOOIbLIEE U3 HUX PABHO CyMMe KBa/IPaTOB BCEX OCTa/IbHBIX.

1054. Tpu kakux 3HaUCHWsX @ ypaBHenme 1+2+ . +x =

a+2x
=5 MMCET RaTypaib-

HbIH KOpeus?

1055. Peinute ypaBHeHHe x*+x*—a =0, ecnu M3BECTHO, YTO IO KOPHM ABINIOTCS
TpeMsi MOCTENOBATENBHEIMHA YlieHaMH apudMeTHUECKOI NPOrpeCCHM.

1056. Haiinute Bee 3nadenus p ¥ r, IIPH KOTOPLIX YpaBHEHHE X+ p—x+r=0ume-
eT TPH KOPHS, o6pasylowe apuMeTHIECKyH0 MPOrpeccHio ¢ pasHOCTHIO 1.
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1057. Haiigute TpH NONOKHUTENBHBIX YHCIA, OOPA3YIOILKE FEOMETPHYECKYO Nporpec-

CHIO M B CyMME COCTaB/stoLIME 21, ecni cyMMa oOpaTHBIX MM 4iceN paBHa I_?f

1058. Haiiapre cymMy Beex pasHbeIX 3HaMeHareneif reoMeTpHyeckux Mporpeccuii, B
KOTOpbIX KaXblil 1UeH, HAYNHAA C TPETHETO, PABEH CYMME JBYX MpeNbIIYLIHX.,

1059. Tpu nonoxkuTenbHeIE YKcna 00pasyioT apudmeTHueckyro nporpeccuto, Tperhe
yucno Goneuie nepporoe Ha 14. Ecnn TpeThe 4MCAO 3aMEHHTH €ro CyMMOM
AEPBBIM, & APYTHE ABa YKCHA OCTABUTE 63 N3MEHEHHi, TO NOMYUMM reOMeTpH-
4yeckyio nporpeccur. Haiinute cymMmy uncen apuMETHUECKOM MpOrpeccHn.

1060. Tpu uucna obpazyroT reoMeTpHUECKyIO mporpeccuio. Ecim Tperke umcno
YMEHBIINTE Ha 64, To nonydum yucnia, obpasyrouie apuMeTHIECKyr0 apo-
rpeccuto. Ecii e noToM BTOPOi 4IeH HOBO# NPOTPeCCHH YMEHBIIMTH Ha 8,
TO NONYYHM FEOMETPHYECKYI0 nporpeccuto. Halinure 3tk upcna.

Hozuueckue zaoavuu

1061. Ha xpaitnnx knetkax nonocel 1 x 20 crost 6enad w yepnas duxu. Mak-
cuM, a 3a HuM O5ier no ouepeny NepeNBUTaoT CBOK (DMIUKY HA OAHY WIIH
JBE KIeTKH Breped nubo Hasaf, eclM 3TO BO3MOXKHO (NEpecKaKuBaTh Yepes
duiky Hemb3ss). [IpourpeiBaeT TOT, KTO HE MOXKET NEPEABHHYTh CBOIO (Il
ky. Kak nomxken wirpate Ouer, 4Tobs1 nobeauts?

1062. YuebHHK cOCTOMT U3 Tpex pasaenos. Homepa nocneinux CTpaHMil BCex pas-
JIENIOB HBIBIOTCS YETHBIMM TPEX3HAYHBIMM YMCIIaMHM, B 3alIHCH KOTOPBIX MC-
NIOJIE30BAHBL AEBATE PazHBIX LKQp, KpoMe Hynd. K2Koe HauboNkLIee Kopde-
CTBO CTPaHMIl MOXKET COZIepkaTh BTOPOi pasnen yuyebuuka?

1063. Ipu asope koponst Aprypa cobpanuck 6 peiapei. M3BECTHO, UTO KaKIbiH
U3 HMX MMeeT cpelld MPUCYTCTBYIOIMX He (onee ABYX BparoB. JIOKaXHTE,
YTO phinapeit MoxHO pasMectuth 3a Kpyrieim Crojiom Tak, 4To HM OJUH M3
HUX He OyJIeT CHAETH PAIOM CO CBOM BParom.

1064. Moxno nu mHokecTBO nepeeix 100 HarypansHeiX uucen pasOMTh Ha
25 rpynn Tak, utofel B kax/0it rpynne Gputo no 4 uncna, OO U3 KOTOPBIX
paBHsAnocs Obl CpeIHEMY apMPMETHUYECKOMY TpeX OCTalBHBIX uncen?

1065. Ha ctone nexar MOHeTHI 110 25 koneek 63 nanoxkeHust. JlokaxuTe, 4TO Haii-
JIeTCst MOHETa, KacaroLascst He 6omee Tpex Apyrmx MOHET.

1066. Bo Bce kietkn Tabauubl 25 X 25 BrucaHsl HEKOTOPBIE Yncna. 3a OOuH 1ar
MOKHO M3MEHATH 3HAKH BeeX uucen Jwoboi crpoku wnu moboro cronbua.
MKHO 1M 32 HECKONBKO TAKHX LIAroB IOOUTECS TOTO, YTOOK CyMMBI YKCEN
KasK/0H CTPOKH 1 KaKa0ro cTonbua ObimH HeOTpHIIATeTbHBIMK ?
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OTEYECTBEHHBIE MATEMATHKH

Hzeecmuoe Hepasenemeo Kouwit — Byus-
KOBCKO2( — HE COUHCMBENHOE ZHANIINEbHOE 00C-
muxcenve Buxmopa Bywsxosckoeo. Beudy eeco-
MO20 6KIA0A € pazeumie meopui (f&'pﬂﬁ?ﬂ”(}f}'ﬂﬂ;,
CHICIMUCTRUKY,  MAMEMAmMu4ecko2o  ananusa  on
bl u3bpaAn NOYENMHBIM YICHOM GCeS VIHUeepCHme-

mos yapckoii Poccuu. Temepbypeckasn Axadesis

B.HI\"TDP SIKOBIICBHY HUVK npz;(jm.‘()w:a HpeMun 1Ment: Byﬂ}ﬂ{f}ﬁ’cﬁf{)-

ByHsikoBCKuii 20 -— 3a HawIyyie pabomel 1O MAmMeManiuKe.
(1804 — 1889)

Poymness Buxrop bysskopckuit B ropone bap (Bennwukas obni. Ero
OTEL —- MOANONKOBHUK KOHHO-TNONBCKOTO VAAHCKOTO NOIKA — YMEP, KOTAA ChiHy
men 5-it ron. Hadanrsnoe ofpaszoBanue Bukrop bynskoecknii nonyaun B Mockse
B aome rpaga Topmacopa, kotopulid Owim gpyrom ero ofua. B 1820 ropy
16-nernuit byuaxkoBckuii BMecTe ¢ chliHOM rp. TopmacoBa roexai 3a rpaniiy.
Crnauana oH 6pan qactieie ypokn B KoGypre, notom nepeexan B Jlosanny, rie
HOCEIan JIeKUMM 110 MaTeMarTHKe B aKajeMuM, 3aTeM Ha NPOTDKEHHH JABVX Jiel
yusicst B [lapuke, rie B TO BpEMsi MpenonaBany TakMe M3BECTHLIC YUYEHBIE, Kak
Jlannac, ®ypoe, Hyaccon, Koy, Amnep u npyrue. Tau e B 1824 ropy yenemso
3aIMTHI JIOKTOPCKYIO JUCCEPTALMI0 M MOIyuus CTelleHb JOKTOpa MareMarHye-
ckix Hayk Ilapmkckoro ynuBepcutera. : ’

‘B 1826 roay Bukrop BynsxoBckuit mepeexan B IlerepOypr, rae nouru
40 ne1 npenojaeai MaTEMaTHKY M MEXAHMKY B IPakIaHCKUX W BOEHHBIX y4eGHBIX
3apefcHusiX, B vactHoctn B IlerepbyprckoM ymupepentere. Ha mporskennn
25 net (1864 — 1889) 6pin BuLe-npe3uienToM TletepOyprekoil AkaneMun Hayk,

Bukrop Bynsikopckuit — agrop 6onee 100 nay4ynpIx paboT U3 pa3zHeIX passie-
NIOB MareMaTHKM, B YaCTHOCTH, TEOPHH YHCell, MATEMATHYECKONO aHaIN3a, TEOPHH
BepusTHOCTEH, cratncTukn. Ero «JlekcHKon MareMariki» cTal OCHOBOH yCTaHORB-
TERMsi poccHiickolt matemarnyeckol repMiHonorui. Bukropa bynskoBckoro cum-
TAKT OTHOM TEOPHH BeposiTHoc1 el B napekoi Poceun, Tak Kak ero «OCHOBH Ma-
TEMaTHYECKOH Teopun BepostHocreit» Gbiin repBeIM IonHeM nocobuem no Teo-
PHH BEPOSTHOCTEH 12 PYCCKOM Si3hIKE.
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IOpuit Mumpornoneckuii — uzeecmnutil yue-
HBLT 6 06AACMU MAMEMAMULECKO20 aHAIU3A. AKa-
demux Hayuvornanwiot akadevuu nayk Yepauno
(1961), szacayxcennriii Oesimeaw Hayku YCCP
(1967), aaypeam TDocydapemeennoit npemuu V-
paurbl 6 06sacnu nayku u mexuuxu (1996), Fepotr
Vepauner (2007).

B 1958~ 1988 22. soszaaeisin  Hucmumym

10puii Adekceesnt Mamemamuky Akademu HayK Yrpavint.

Mutponoibeknii
(1917 — 2008)

Opuit Mutpononbeknii poaunca 3 supaps 1917 rompa B cene Mlnmaxu
(Foronerckuii paiion [MonTasckoii ofnactu). B 1932 rony 9KCTEPHOM OKOHUMI
cemiietky B Kuene m nomen paGorart na KueBckmii KoncepBublii 3ason. B
1938 ropy oxonumn 10-i knace cpenyeit WKONB ¥ Torna e noctynun B Kues-
cKuif rocyaperBennslit yunBepcuter HMenu T. I'. Illepdetiko Ha MexaHnko-mare-
marndeckuil GaKynbTeT.

B romsr Bennkoit OrevectBenHoil Boinbl HOpuit Mutpononsckuit Obln Ha
dpoure. 3a Goepile 2acnyru HarpaxaeH aeyMs opaenamu Kpachoit 3se3apt n me-
nanstmu. [ocne pemobunusatmu, ¢ 1946 rona, pabotan B Akanemuu nayk Ykpau-
HBI. CHayajla cOTpynHukom B WMHcTHTyTE crpoménmoﬁ mexanuku AH YCCP;
noror B Uneturyre matematuku AH YCCP npomen nyTe OT cTapiliero HayyHoro
COTPY/HHKA Jio nupekropa uHeTuTyTa. OnHospemenno ¢ paboroit B Mncturyre
MareMaTHKy OH BO3ITIABNISN B Npe3nanyme AKaieMun HayK YKpauHbl psii OTAche-
HUH: QU3NKO-MATEMATHYECKUX HAyK, MaTe€MaTuKH, MEXaHMKM M KHOEpPHETHKH,
MAaTeMaTHKH 1i MEXaHWKH. BbIll AEHCTBUTENEHEIM YUNEHOM Psifia HHOCTPaHHBIX AKa-
JNIEMHI HayK.

Hayuusle pesynsrarsl HOpus MutponosisCKoro BOILIM B MHOFOYUCIIEHHEBIC
(pYHIAMEHTANBHBLIE OTEYECTBEHHBIE 1 HHOCTpaHHbIe u3fanus. OH aBTOp CBHIIE
750 nayusbix pabot, cpean Kotopex — 53 mMoHoOrpadwuM, M3MAHHBIC B MHOTHX
si3bIKax MHpa.

Havunyw paboTy y4yeHBI ycnemmo coBMeman o neparormveckon. Iourn
40 ner [Opuii MuTpononbekuii 4HTan NeKUWH HA MEXaHUKO-MaTeMaTUHeCKOM
haxyspieie posHOro VEHBepeuTera. Upeit ero ySeHHKOr —— 25 nokropos H 6o-
nee 100 kanaunaroB GH3IMKO-MareMaTHYECKHX HAYK.
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CBEJIEHHS U3 KYPCA AJITEBPbI OCHOBHOM 1LIKOJIbI

3.

6.

Yucaa

Hamypanenele wucna: 1, 2, 3, 4, ... . MHOXeCTBO HaTypaibHeiX ukcen 0bo-
3HayaloT Oykeoit V. _
HatypanbHple umclia, NPOTHBOTIONOKHBIE UM uncna u yuciio 0 (Hyns) obpa-
3YIOT MHOXECTBO yensix yucen: ..., —4, -3, -2, -1,0, 1, 2, 3, 4, ... . Muoxe-
CTBO HenbIX yucen 0bo3Hauatot Oyksoii Z.

Hesnbie u apobHbie yucna 0OpasyoT MHOXECTBO payuorarbHbix yucen. O6o-
3HAYAKT 3T0 MHOXECTBO OykBoi Q.

Jlioboe paumoHanbHOE YMCHO MOXHO TNPEACTABUTHL B BHE JApobu 21, rjae
n — LENOE 4YUCIIo, n — HaTypalbHoe. PauuoHanbHbie yKcna .\a(‘m:m;1 npe-
CTaBHTh TAKHeE B BH/E OECKOHEUHBIX MEPUOIMHECKHX AeCATHYHBIX Jpobeii.
Hanpumep:

e % =5,00..=5,(0); %: 0,2500... = 0,25(0) ;

~2 - 0,66..=-0,(6); 22 =1 =2 833..22,8(3).
3 6 6
PaipionantHele W MppalHOHabHEIE YKuca o0pa3yoT MHOXECTBO Oelicmeu-
menbrolx yucenn. O603HayaoT 310 MHOXECTBO OyKBO# R.
Hppauronanehblie Yucia MOXHO NPENCTABMTL B BHIE OECKOHEYHBIX Here-

PHOJIMYECKHUX JIECATHUHBIX Apobeit.
Hanpumep: 2 =1,41421...; 7t=3,14159...; 2,010010001... .

Cmenenn

CreneHblo uKcna a ¢ HaTypanbHBIM 1OKa3aTeneM n, 6ombiuum 1, HaspiBawOT
NPOM3BENEHHE I MHOXKUTENEH, KXKIbIH W3 KOTOPBIX PaBeH a.
Crenenblo yMcna g ¢ NokasareneM | Ha3pIBAIOT CAMO YMCIIO 4.

no_ 3 1_
a =ga.anpuneN,n>1; a =a.

n
Crenenb uncna a, He papHoro 0, ¢ HyTeBbIM TOKa3aTeNieM pasHa 1.
=1 (a#0).
Ecmv a # 0 u n — HatypansHoe 4yucio, 1o
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10.

11.

12.

Hanpumep: 27 = 2—13 :% - 5= —;— . 3anucs 072 He UMeeT cMbica.

Ceoticmea cmenenu ¢ yenbim ROKA3amenem:
Ans moboro a # 0 ¥ NpOU3BOJILHEIX LIEJBIX 72 ¥ 1 BBITIONHAIOTCS PABEHCTBA:
am ‘aﬂ = am-l—n;

m no___m-n,

a":a" =a"";
(¢") =a™;
Juig mobsix a # 0, b # 0 1 MPOK3BOMEHOTO LEJOTO /2 BRITIONHSAIOTCS PaBCHCTBA:

(ab)' =a"p™;

LR
b b

Bupasicenun. Toxncoecmeennvie npeoopazoeanus evipaxncerui
BripaskeHHs, cocTaBNieHHbIE M3 YHCEN, 3HAKOB JIEHCTBUH M CKOOOK, Ha3biBa-
10T YHUCITOBBIMH.

Bripaxkenus, cOCTA4B/ICHHBIE M3 4MCENl, NEPEMEHHBIX, 3HAKOB JEHCTBHI M
CKOOOK, Ha3bIBIOT BRIPDKEHHUSIMH C TIEPEMEHHBIMH.

Hanpumep: 1,5; 7+ 32; (32-2,7)- 0,32 — yucnoesie BHpaXEHNS; d; abz;
—18¢”; 3a + 10 — BBIpakeHus C NEPEMEHHBIMH.

b, s 4. 3
=+ T+
47 b
Lenoe suipasicenue Hpobnoe evipasicenue

Payuonanenvie eoipascenus

lenoe eelpaxeHue He COACPXMT JIeHCTBUS JielieHHs Ha BBIPAKEHHE C Tepe-
MEHHOH.

Tab? — odwounen 7ab* + ¢ + | — mrozounen

Ljenvie suipadicenus

Jlea BHIpaXKEGHHS HA3BIBAIOT MONCOECHIBEHHO DGEHBIMU, €CITU TIpU JHOOBIX
JIONYCTUMBIX Ul HUX 3HAUEHMAX ITEPEMCHHBIX UX COOTBCTCTBYIOIUHE 3HAYEC-
Hus paBHEL

PaBeHCTBO, BEpHOE MPH BCEX JIONYCTHMBIX 3HAYECHUAX [EPEMEHHBIX, BXOJIs-
IMX B HETO, HA3LIBAIOT MONCOECMBOM.

3aMeHy OJJHOTO BBIPAKEHHS TOXIECTBEHHO PABHEIM €MY BBIPAKCHUEM HA3BI-
BaIOT MONCOECMEEHHBIM NPeobpa306aHUeM 6bIPANCEHUA.
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13. Tlepemuoxkum oHowIeHs —3a’b u dab':
-3a’b - 4ab’ = (-3 - 4) - (da) - (bb") = -12a’D".
Bosseziem oHO4Nes —5a°hb B Ky6:
(-5a%b)* = (-5)* - (a%)* - b* =-1254°P°.

14. Cnoxmum MHOrowIeHs! 4a” — 6a+ 5 u -2a° +3a + 2:

(4> —6a+5)+ (2a° +3a+2)=4d’—6a+5-2a" +3a+2=2a"-3a+1.
Beiurem u3 MEOTOUNEHA 4x” — 4x + 7 MHOTOWIeH 2x° — 3x + 5:
(AP - Ax+ (2 =3x+5) =4 - 4x+T-2" +3x-5=2"—x+2.

15. YyoOBl YMHOXHTE O/IHOYIEH HA MHOTOY/IEH, HYXHO OJJHOWIEH YMHOXHTL Ha
KaKIBiH “WIeH MHOPO'/IeHa U NOJIyYEeHHBIE [IPOU3BEEHHS CIIOKHTE.
Hanpuwmep: 2a(a” —3a +4)=2a-a" +2a- (-3a) + 2a- 4 =2a’ - 6a’ + 8a.

16. Y106H yMHOMKUTE MHOTOUYJIEH HA MHOTOUIEH, HYXXHO K&XIBIH YIE€H OTHOTO
MHOTOWIEHA YMHOXHTH Ha KAX[biil WIeH APYroro MHOTOMJICHA W MOIyYeH-
HbIE IIPOU3BE/ICHHS CIIOXKHTE.

Hanpumep:  (24° +b)(2a-b)=2d"-2a+2d* - (-b)+ b* - 2a + b - (-b) =
=4a’ —24d%b + 2ab’ - b’
17. DopmyIbl COKPAILEEHHOTO YMHOXKEHHS:
(a-b)a+b)y=d" b
(a+bY=d +2ab+ b
(a—b)’=d’—2ab+ b
(a+b)’=a’ +3a°b + 3ab’ + b°,;
(a-by =a'-3a’b+3ab’ - b’.
18. Cnocobur pasnosiceHust MHOZOUNEHOB HA MHONCIHMEU:
a) BEIHCCEHHE OBILEro MHOXHTEIA 3a CKODKK:
2a’b — 8ab’ = 2ab - a - 2ab - 4b = 2abla - 4b);
0) rpynnupoBKa;
b'n+y* —bny— by = (b'n— bny) + (> — by) = bn(b - y) +
+y(y-b)=bn(b-y) - y(b—y)=(b-y}bn-y);
B) no Qopmynam:
@ — b =(a-b)a +b);
a’+2ab+ b = (a+b); @ —b =(a-b)(d +ab+ b,
@ -2ab+ b = (a—b); @ + b =(a +b)(d" - ab+b).

19.  Ocnosnoe ceoticmeo Opobu. Jlns niobeix umcen a, buc, rpe b0 c#0,

BBHIONHACTCS PABEHCTBO: 22
b bc
20. Cnoxenue Apobei ¢ ONMHAKOBBIME 3HAMEHATCIIAME!

a ¢ _a+c
$+==

b b b
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21.

22,

24.

Berunranue gpobei ¢ OMHHAKOBEIMH 3HAMEHATENAMM:

8_e.a-¢
b b b
Cnoxerue 1 BBIMHTaHHE APOGCH ¢ PA3HBIMH 3HAMEHATEISMK:
4 b
d'y & _adtbe
b~ d bd

YmuoxeHue apodei:

Jenenue npobeii:
ad _ad

a_c

b d b c¢ be 5
Keaopamnvim Koprem U3 YMCNa @ HA3bIBAIOT TAKOE HHCIIO, KBAAPaT KOTOPOro
paBeH a.

Apuchmemuueckum xeadpamuvim Koprem U3 uucna a (0603Ha4aoT Ja ) na-
3bIBal01 TAKOE HEOTPHIIATENBLHOE HYHCTIO, KBaAPAaT KOTOPOTO PaBeH d.

Hanpumep, JU, 36 =0,6, Tak kak yucno 0,6 HeoTpHIATENLHOE U 0,6” =0,36.

PaBCHCl'BO \/; :b ABIAETCA BepllbIM, CCJIH BBITIOJIHAIOTCA JIBa YCIIOBHAL
2
Db>0:2)b =a.

CgoiicTsa apu)meTHYeCKOTO KBAAPATHOTO KOPHS:

1) Yab=a-\b (a>0,b>0); 2) J%=% (a=0,b>0);
3) Ja* =d|; 4 (Va) =a,@>0).

Vpaenenusn u ux cucmenn:

PaBeHCTBU C HEHU3BECTHBIM 3HAUCHUEM NEPEMEHHOH Ha3BIBAKT YPABHEHUEM C
00HOU NEpEMERHOT, WIN ypasHeNnueMm ¢ OOHUM Hel36ECHbIM.

3HayeHue NepeMEHHOM. MPHU KOTOPOM YypaBHEHHE IPespallaercsi B BEPHOE
YHCIIOBOE PABEHCTRO, HA3bIBAIOT KOPHEM, WIN pelteHiiem Y PaBHCHMS.

PewiTh ypassenue 3Ha4unT HAHTH BCE €0 KOPHU WM JOKa3aTh, YTO KOPHEH
HET.

MHOXKECTBO 3HAYEHHH NEPEMEHHOH, IPH KOTOPBIX HMEIOT CMBICH BLIPAMNE-
HUS, CTOFIIME B JICBOH ¥ MPABOM 4YacTAX ypaBHEHUs!, HA3BIBAKOT 0Oacmb)
donyemumulx snayenuli (cokpawenno OJ13) ypasHeHus.

JlBa ypasHeHHs Ha3bIBAKOT PAGHOCUTLHBIMU, €CTIM OHW UMEKT OAHU M Te
e KopHH. J[Ba ypaBHEHUS, HE WMEIOLIHE KOpHEH. TaKXe CHMTAIOT PABHO-

CHJIBHBIMH.
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27.

OcHosnbie ceoticmea ypasHe Ut

1) Ecny B HEKOTOpOii YacTH YpaBHEHHA BHIIIOTHHTEL TOXIECTBEHHOE Mpeobpaso-
Banue, He usmenarorime OJ13, To nomy4uM ypaBHEeHHE, PaBHOCHILHOE JAHHOMY.
2) Ecm HeKOTOpOE criaraeMoe NEPEHECTH U3 OJIHOH YacTH YpaBHEHUs B JIpY-
rylo, W3MEHHB €T0 3HaK Ha NPOTHBOMNOIMKHBIH, TO MOJNYYHM YpaBHEHHE,
PaBHOCHIIBHOE JIAHHOMY.

3) Ecnu 06e yacTu ypaBHEHHs YMHOXUTH WITH Pa3fieNuTh HA OJIHO U TO XKe
OTIIMYHOE OT HYJIS YKCIIO, TO MONYYHM YPaBHEHUE, PABHOCHIBHOE JaHHOMY.
Vpasuenue Buga ax = b, rie a w b — HEKOTOPBIE U3BECTHHIE YuCha, a X —
NepeMEHHas, Ha3bIBAKOT JIUHEUHBIM YPAGHEHUEM C OOHOU NEPEMEHHOU.

Koagpurmenrs Kopuu
a#0 L €/IMHCTBEHHDIH KOPEHb
ax = b — nuHelHoe e
YPaBHCHHC a=0ub+0 KOpHeH Het
KOpHEM SBJISETCS M000e YMciIo
a=0ub=0 (ypaBHeHue umeeT OeckoHeY-
HO€ MHOXECTBO KOpHei)

%

VpaeHenne Buna ax + by =c, T1e a, b U ¢ — HEKOTOpBIE U3BECTHHIE YKCNA
(koo duiMeHTE! YPaBHEHUS), X U y — TNEPEMEHHBIC, HA3BIBALOT JUHELHbIM
YpagHeruem ¢ 08YMs NepemMeHHbIMIU.

Pewenuem nuueitHoTo ypaBHeHMs C ABYMS IEPEMEHHBIMHU HA3BIBAIOT Mapy
3HAYEHHUH NMEPEMEHHBIX, NPH KOTOPBIX YPAaBHEHHE IMPEBpALLE@ETCs B BEPHOE
4HCIIOBOE PABEHCTRO.

Ecnn Hy»)HO HaiiTH ofLiee pellieHue JBYX YPaBHEHUH, TO FOBOPAT, HTO HYX-
HO PELLUTE CUCMEMY YPABHEH .

{ax+by =c;

mx+ny=k

— CHUCTeMA JIMHEHHBIX YPaBHEHUH.

Petuenuem cucteMbl TMHEHHBIX YPaBHEHHH C IBYMs MEPEMEHHBIMH Ha3biBa-
10T Mapy 3Ha4eHUH MepeMeHHEIX, ITPH KOTOPhIX KAXI0€ YPABHEHHE CHCTEMBI
MpeBpallacTcs B BEPHOE HYUCIIOBOE PABEHCTBO.,

a b
Ecnu — #— , To cucTeMa UMeeT OJIHO PelleHHE;
m n

a_ b _ c "
ecI —=—+# % TO CHCTEMA HE UMEET PELIEHMH;
m n
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a_ b _c¢ 5
ecIM —=—= % TO CUCTEMa MMEET GECKOHEHHOE MHOKECTBO PeLleH .
m n

29. Crioco0el peuieHust CHCTEM JIBYX JIMHEHHBIX YPABHEHMil ¢ JIBYMS I1€pEMEH-
HBIMH.

a) Chocob nodcmanoeKi.

2x+y=3 [y=3-2x y=3-2x; [x=2;
Hanpuwmep:
. 3x-2y=8; (3x—-2(3-2x)=8;, |7x=14; y=-L
0) Cnocob croacenus.
{3x+4y=12: X2 6x+8y = 24; 3x+4y=12;
Hanpumep:
2x-3y =-26;|x(-3) ~6x+9y =178; 17y =102;
3x+4-6=12;, |[x=-4;
y=6 y=6.
B) Ipaguyeckuti cnocob.
Ha S5x-2y=11;
HUMep:
2 o x— 3y_ =-3
Crporm rpadmky 060MX ypaBHEHHH CHCTEMBL. 3
Sx-2y=11 x—3y=-3
X | 3 x -3
y | 3| 2 y L]0
M(3; 2) — Touka nepeceueHus rpadHkos.

Petensue cucremer — (3; 2).

30. VpasHeHue Buaa a’*+bx+c=0, rae x — nepemMenHas, a, b, ¢ — HEeKOTo-
PBI€ H3BECTHBIC YHCTIA, NpUUeM @ # (), Ha3LIBAIOT KEAOPAMHBIM YPACHEHUEM.
HerionHbie KBa/ipaTHbie YPaBHEHUS:

b
a)ax +bx=0,m1eb#£0; xax+b)=0; x=0x=""_;
2 C C c
) ax’’+c=0,tne c£0; ¥ = — > eom ~ >0, To xu:-_i:,’ug; ecin
< ”
—— < (0, To KopHeii Her;
a

B)ax’=0; x=0 (wm x, = 0; x,=0).
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31.

32.

35.

36.

®opMyia KOPHEH KBa1PpaTHOIO ypaBrekus ax’ + bx + ¢ = 0:

1,2

:7hb§@,r,1eD=bz—4ac.
a

DopMyna KOPHE#i MPHBEIEHHOLO KBAPATHOIO YpaBHeHus: X + px + ¢ = 0:

p. (Y

Teopema Buema. Ecnu x;, X, — KOPHHU NPHBEIEHROTO KBAJIPATHOTO YpaBHE-

11m12+px+q:0.'mx. +X=-p; X" X2=g.

Ecim X1, X2 — KOPHH TIOJIHOTO KBAJPATHOIO ypasHeRus ax’ + bx + ¢ =0, 10
¢

x+x—-b‘xx—
1772 a‘l:—!a

Ecnu x|, X — KOpPHH KBa;IpaTHOTO TPEXUIICHA ax’® + bx + ¢, TO
ax’ + bx + ¢ = a(x — x)(x — x).
Cucrtema AByX YpaBHEHHid ¢ IBYMs IEPEMCHHBIMH,
3x—-y=2; y=3x-2 y=3x-2;
37 +y =28 [3x%+(3x—2) =28; |12x* —12x—24 =0,

P—x-2=0; x1=-1; =2; y,=-5; ,=4.
Pewiennsa cucremer: (—1; -5); (2; 4).

Yucrosovie nepasencmiea

Yuc:io a Gonbwe Yncna b, ecnu pasHOCTE @ — b — YUCHO NONOKHTEIBHOE;
YUCIIO ¢ MeHbUIe Yuchia b, eclu pasHOCTh @ — b — YMCNIO OTPHLATENBHOE;
YKCII0 @ PaBHO HKCITy b, €CHH pasHOCTL @ — b paBHa Hy .

Ceoticmea 4uCN06bLx HEPABENCHIE:

Decma<b,10b>a;

2Qyecmma<bub<c,0a<c;

3 ecnna < bum— moboe uucno, Toa+m<b +m;

4)ecin a < bwum >0, T0o am < bm:

S)ecnima< bum<0, 10 am > bm,

6)ecnma<buc<d, toa+c<b+d,

TNecma<buc<d raea,b, ¢, d — noioxKuTeNbHBIE HUCIA, TO ac < bd;

1 _1
8) ecnu a < b, Tne a, b — nONEXUTENBHBIC YHCIA. TO — > 5 ¥

a
9) ecnit a < b, tne a, b — nonoxMTeNLHBIE YHCIA, /I — HATYPAIBHOC MHCIIO,
104" < b
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Hepasencmea ¢ oonoi nepemenrioit

37. HepaBenctsa Buaa ax > b, ax> b, ax< b, ax < b, rae a, b — HeKOTOpHIE H3-
BECTHBIE YHCIIA, @ X — IEpEMEHHAs, HA3BIBAIOT AUHENHBIMY HEPASCHCIEBAMI
€ OOHOTI NEPEMERHON.

38. Pemuenne nunelHbiX HEPABEHCTB C OJIHOM NEPEMEHHOI.

e YL,
D[5x>12; x>24. 24 X (2.4; +e3)
FRARNRR RN
2)|-3x>9; x<-3. 3 Y (o0 3]
3)[0-x<2. MHOKECTBO BCEX JACHCTBUTENBHBIX YUCEIL: (—o0; 429).
4)i0-x<-1. Peluennii Hert.

39. Penrenue CHCTEM JIMHEHHBIX HEPABEHCTR C ONHOH NEPEMEHHOI.

3x+4<6;, [3x<6-4; (3x<2:
2x+724; |2x=24-T;, |2x>-3;

2 2
—L5£x<§,wm {45;—}

40. HepageHcrsra Buja
ax* +bx+¢>0, a’ + bx+ ¢ <0,
ax2+bx+c-20, ax’ + bx+ ¢ <0,
Tue x — nepemMeHHas, a, b, ¢ — HEKOTOpbIE H3BECTHBIC YMCIIA, npuyeM a # 0,
HaspIBAIOT HEpageHCmeaMii 6MOpoll CHIENeHU € OOHOU HepeMeHHOU, WIH
KeaopaniHblMy HepaseHCmeamu.
41. Pemenue KBaApaTHELIX HEPABEHCTB.

Mnoacecmeo TI'paghux pynximn
. 7
peuLCHull y=2¢ +x-1

1) | Hepasencmeo

2 +x-1>0 (—m;—l)u(%;+w)

=

Wex-120 (—W:—l]uiré;-z-oo] \

Bl

=T

N 0
2 +x—1<0 (—l;%)

27 +x-1<0 [~h-
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Mnooicecmso I'pagpux pyrnrcyuu
2) | Hepasencmeo peuieruii y=-3x+14x-8
J
L 3x° + 14x-8>0 (%;4)
2 2
F3x"+ 14x-8>0 5:4
2 2
F3x°+ 14x-8<0 g U(4; +e0)
= ]2 4 x
327 + 14x - 8<0 [—w:-g-]u[4;+oo) 3
Muoacecmeo I'pacpux pynryuu
3) | Hepasencmso i y=x-2x+3
T
X¥-2x+3>0 (—e0; +00) '
¥ -2x+320 (—o0; +00)
X -2x+3<0 pelLeHHi HeT
#-2x+350 pelueHuii HeT - a—
Dynuyun
42. Tlepemennyro y HasbiBaroT QYHKIMEH OT IEPEMEHHON X, €CITH KAXNCOOMY 3HA-

43.

YEHUIO IIEPEMEHHOM X COOTBETCTBYET 00HO 3HauyeHue nepemenHoi y. Ilpu
3TOM TNEPEMEHHYIO X HA3bIBANOT HE3AGUCUMOU NepeMeHHOU, WIH apzyMeH-
mMoMm, & NEPEMEHHYIO Y — 3a6UCUMOU NepeMerHoU, Wi (DyHKyuet; 3a11Chi-
Bator y = fix). ’

MuoOXecTBO 3HAYEHHWH, KOTOpBIE NPHHUMAET HE3aBUCHUMAs IlepeMeHHas
(aprymeHT), Ha3bIBAIOT obnacmeio onpedenenus (YHKUHM, MHOXKECTBO 3Ha-
4YEHUH, KOTOpbIE NPUHUMAET 3aBHCHMAas nepemeHHas (QyHKLMA), Ha3BIBAIOT
obnacnwio 3navenunl Gyvkuuu. O6nacte onpemenenus QyHkuun y = fix)
obosnayatot D(f) unu D(y), a obnacts 3uauennii — E(f) wia E(y).

3Ha4YCHHs AprymMeHTa, NPH KOTOPLIX 3HAYeHNEe QYHKLMH PABHO HYJIIO, HA3bI-
BAKOT HYAAMUY (DYHKUMH.

QYHKUMIO HA3bIBAIOT GO3PACMAIOWEH HA HEKOTOPOM MPOMEKYTKE, €ClIH s
mobbIX IBYX 3HAUEHHII ApryMeHTa U3 3TOTO NPOMEACYTKA OOJIBILEMY 3HAYEHHIO
aprymeHTa cooTeeTcTBYeT Ooibluee 3HaYeHHe yHKIMU.

DYHKUMIO HA3LIBAIOT JObleaiouell HA HEKOTOPOM NpPOMEXYTKe, €ciiv Jyis
MoOBIX JIBYX 3HAYEHUH apryMeHTa M3 3TOro POMENKYTKa OONBLIEMY 3HAYUCHUIO
ApryMEHTa COOTBETCTBYET MCHBIIEE 3HAUEHHUE (hYHKILIH.

QyHKUMIO y = f{x) HA3BIBAIOT YemuoU, €Ci JUis IOOOro 3HaYeHHs x U3 06-
NIaCTH €€ Ofpe/IENeHHs 3HAYeHHE —X TAKIKE NPUHA/UIEKUT 001aCTH ONpe/iene-
HMsl U BHINIONHAETCA paBeHCTBRO: fl—x) = flx).

Qyuximio y = fx) HA3LIBAWT HeyemHoll, eciu s Jo00ro 3HAYEHUs X U3
obnacTu ee onpeeneHns 3HaYEHWE X TAKKE MPHHAIEKUT 00acTy orpe-
JIESIEHHs U BBIMONHAETCA pareHCTBO: fl—x) = —fx).
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47. CsoiicTBa (PyHKUHIA.

ObnacTp Obnacts Bo3spacranue,
Tuns omnpeeneHns 3Ha4YEHHH o e Herwocrs yObiBaHue Ppagpax
opu b # 0, —
puoE npu k>0, —
b L e, BO3pacTaloLIa;
y=hkx+b k#0 (—0; +o0) (=00} +0) X === | HH HEYETHAA,; 5 Hatl; npsaMas
k B npu k<0, —
npu b=0, —
yOniBatoLasn
HeueTHas
nipu £ > 0 yObiBaeT Ha
Ka)KA0M M3 TIPOMEXKYT-
k KOB (—0; 0) 1 (0; +e0);
P k#0 [ (=0; 0)U(0; +o0) | (—o0; 0)U(0; +0) | Her HEYeTHas | oy £ < 0 Bospacraer | rMmepdona
Ha K&KIOM H3
MPOMEKYTKOB
(—e0; 0) u (0; +o0)
yObIBAET Ha MPOMEKYT-
y=x (~0; +20) [0; o) x=0 YeTHasA ke (—wo; 0], BospactaeT | napaGona
Ha NMpoMexyTKe [0; +o0)
HH YeTHas, BETBb
= s+ s+ =
y=1x [0; +e0) [0; +w0) x=0 .. BO3pacTaoilas napaGonsl
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49.

5L

52,

Hpoyenmer
Tpoyenm — 2o onna cortad: 1% =0,01.
[lpu petuenuu 3aj1a4 Ha NPOLEHTHI MOXKHO MCTIONB30BATH CREYIONIHE YTBEP-
W IeHust 1 GOpMYyJIBI:

1) uro0bi HaliTi p% OT uuCna, HYHKHO 3TO YHUCIO YMHOXKHTE Ha npobn l—g—g—;
2) yToOBI HaiiTH Yucno, p% KOTOPOro paBHO b, HYXHO 4ucio b pasnenuTh Ha
P .
) - P
ApoSe 760
3) yToObl HaiTH, CKOJIBKO NPOLEHTOB COCTABIIAET YKUCAO @ OT Yucnia b, Hyx-
HO pa3fenuts @ Ha b v 3anucarts pesyJIbTaT B [IPOIICHTAX;

4) A = &{Hr%) — ¢opMyna CIONKHBIX NPOLIEHTOB; Ay — HauadbLHLIA

Kanurtan, 4, — Hapaluem{uii KarnHTall 3a 1 JI€T, p — FOAOBLIE NPOLICHTLI.

Bepoamnocme ciiyuaiinozo cobstinsn
BeposTHOCTHIO city4aifHoro coObiTusi A HA3LIBAKOT OTHOLLEHHE YUCIA PABHO-

BO3MOXKHBIX CITy4acs, cnocoBCTRYIONMIX COOBITHIO A, K YHCITy BCEX BO3MOXK-

m
HBIX ciydaeB: P(A)= = rje n— obuee YUCNO paBHOBOIMOXKHEIX CllyYa-
€B, M — YUCIO cly4aes, criocobeTryioniux cobbriio 4.

Ilpozpeccuu
Apuchmemuneckoli npozpeccueli HA3BLIBAIOT IOCIE/IOBATENLHOCTD, KaXIbiH
4JIeH KOTOpOH, HAaYMHasi cO BTOPOro, paBeH NPEALIAyIEeMY WICHY, CIOXKeH-
HOMY C OFTHHM H TEM XK€ YHCITOM. ’
Apudmernieckas nporpeccus (a,):
ay;, b=a+d, a3=a,+d, ...,a,,,=a,+d, ...

a, =ay + (n— 1)d — dopmyna n-ro unena apugMETHIECKOH TPOrpecCHH;
g ata, o 2a, +(n-1)d y— (opMYITBI CYMMBI HEPBBIX 71 Wie-
o e R 2 HOB aPH(PMETHUCCKOM ITPOTPECCHH.

leovempureckoii npocpeccueli Ha3BLIBAKWT [10CIEA0BATENBHOCTL OTIIMUHBIX
OT HYJIA YHCe)l. KaXKhiH YieH KOTOopoii, HauKHAas CO BTOPOro, paBeH Ipeibl-
AYNIEMY, YMHOXEHHOMY Ha OJIHO H IO %€ YHCIIO.
I'eomerpryeckas nporpeccus (b,):

bi; by=by-g; by=b,- G s b =byq; ..
b, =bg"" — Gopmyna n-ro unena reoMeTPHIECKOI NPOTPECCHU;

o M B OpMyJIa CyMMBI IIEPBBIX 71 YTEHOB TEOMETPHHECKOH
" 1-g TIporpeccHu;
. b dopmyna cyMMbl GeCKOHEUHOM FeoMeTpHUECKOH
1-g nporpeccu, B Kotopoii |¢| < 1.
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OTBETHI U YKA3AHUA

§1
26.a)0; 7; 6) -—l%; 4, 27.a)37; 6)0. 28. 14 ner. 29. 26 ner. 52.a)-3;3; 6)-3,75; 4.
53.a)(-2:7); 6)(2;5). 54.120n, 80n. 55.5 u 7, 10 u 3 wm 0 u 1l rerpapeii.

78. Vkazanue. Vicnoms3ys papeHcTeo o + 2ab +b*= | M HepaseHcTBO a” — 2ab + >0,

JOKa)kMTe CHayana, uto a’ +b* 2—;—. 81. 40 u 60 sanu. 82. 1440 yueGuukos. 102. a) Kopreii

uet; 6) 6. 103. a) 7; 6) 5; B) -2. 104, 1500 rpx. 105, 120 ygeroe. 114. a) x < -10; 6) x < 2,5:
B) a>—i—; Nx>-1. 115, a)x<-9; 6) y>0; B)z<19; 1) y<2,5. 116.a) x> 0; 6) x< 0

B)x<14; r) x> 3%. 117.a)x>0; 6) x < %; B)x>1; r)x>17. 118. a) x<-8§; 6) x> 1,25;

201

B)x<—4.119.a) x < 1; 6) x<-1,5. 120. a) [*1—3—,5) ; 0) (=1; 0,4); B) (=0,5; 5,5]; r) (0; 16).

121. a) (4;-1,5): 6) [—%; lé) ;  B) [-*_3;

6) (—oo; 4JU[T; 400); 1) (oo —Ip(=1; 4e0).  123.2) [3;4];  6) (—oo; —INA(1,5; +o2).
124. bonbie 3,5¢cv u  mMewbwie 10cm. 125, Bonewe 23,5cm.  126. a) (0; 6);

:9%]; CD(21:-13].  122.8)(04:32);

6) (<03 —11]U[0; +o); ) (6,5:-2,5); ) pewennii wer. 128.6)—4; 1%; B)-3,5.

129. 2 km/y. 130.53. 131. % 133.a) x> %; 0) pewenuli  Her; B) moGoe 4wHCno;

r) pewenuii  wHer. 134, a) Pewenuit  wer; 6)x>29; B)moboe wumcno; r)x<4.

135.a) x < 2%; ) y< —3%; B)a< 1,6; r)x>18. 136.a)x>0; 6)a< —1%; B)x>12;

N x< 4%. 137.x> 1%. 138.x< % 139, 8) [3: 40); 6) [3; 4o9); B) (<o S); 1) (co%; 3,5].

140. a) [4; +<2); 0) (—==; 0.5]. 141.a) y < %; 6) moboe uucno; B) peweHuil Het: r) a < 16,5.

142. a) Pewennii Het; 6) peluenuii Het; B) moboe uucno; r) y > 2. 143, a) x < 8; 6) x> -9.

144. a) x <-1; 6)x>-4,5. 145. x> —Sé. 146. y > —-l%. 147. a) I:%;+oc); 6) (—o=; 4];

B) [22; +<). 148. Menpwe 10,5 cm. 149. MeunsLie 7% cum. 150. He Gonelue yeM Ha 36 kM.

151.a) x<2(1 —a); 6) x < a—%. 152. a) Ecnma <2, t0x < 1 €CTH a = -2, TO pelle-

a+2

HUH HeT, ecnu a > -2, To x >

;B)ecnna<-1,510x< -L;ccnnaz—l,s,mx—A
a+2 2a+3 ;
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moboe umcno; eciw a>-1,5, To x> 20a+ 3" 153. Her. 154. [la, wanpumep, a=-3.

155.a) (-1;4); 6)(2,7;02). 156.125rpn. 157.13 u 6; 67 u 66. 158.23 dasaua,

12 kponukos. 166. a) (—==; =7); 0) pelienui HET; B) (—=; -2]; r) (2,25; +o).
167. a) [3%#‘”]: 0) (%‘ 3%]; B) [6,7; +=0). 168. a) (_‘“’3 l%]; 0) peluennii  HeT;
B) (—*w; —%] . 169. a) (—4; l%]; 1;6)12;5];5:8)(-3;4);3.170.a) 1, 2;3;4;6) 4, 5,6, 7;
8; B)Takux pewenuii wHetr. 171.a)(2; +=<); ©) [l%; 5%); B) (—=o; -6); 1) (-ﬂo; %] .
13

5
174. a) (—6; 8]; ©) (—==; 1,5). 175. a) Pewennii wer; 6)(7; 12,5). 176. a) (~e=; -0,7);

172. a) Pewuenwuii ver; 6) ( ;12%] . 173. a) (-=<; 8]; 6) (—=; 11); ) [0,6; 13]; r) pewuennii veT.

6) (-1,4;3). 177. —2%£x5—§~. 178. (—2:};1%). 179. a) (-1; 3); 6) (~o0; -2,5]U[1; +0);

B) (—o2; —2)0A(3; +e); 1) [0,5;2). 180.a)(2;2,5); 6) (—oo; =3]\A1; +e<). 18L.a) [-5; 3];
6) (—eo; 1,25]. 182.2) 9<x<06; ©6)x>8 183.0r 53km/4 nmo 55 kMm/u.

184. a](—%;%); 6) (1; 7); B) (=== 2]; 1) (—m; 1%) 185.a) Ecnu a£2,5, 10 x<a, ecin

a>25, 10 x<5-a; 6) echu a<-3, To peleHnil HeT; ecnH a > -3, To l;a £x<8;a.

186. Ot 40% no 50%. 189. k =—1. 190. 1; 2; 3. 194. Ecnu Oynet asurarbes no T€YEHHIO H

npoTHB TeueHHs peku. 195.B peke ¢ ObicTpeiM TeueHueM. 197.a) -7 <a-2b<-5,5;
0) l,lc%+3b<l.44A 198.6,1 <l<62. 20l.a)x>25; 6)x<-1,2; B)x>-56;, r)y<—64.
202.2)y< 14;6)a< 1,2, B) x> JJ% ; 1) moboe uucno. 203, a) (—15; 21); 6) (—oo; —BJU[1: +=3);

9
B) (—oo; +o0); r) pewnenuii wer. 204.a)1; 2; 3; 4; 6)1; 2; 3; 4; 5, 6. 205. x<-25.

206.a)a<0; 6) a< —2%; B a<l5 ra> —-l% . 207.7 rerpaneii. 208. bonbiie
89,6 km/u. 209. a)(—%;-i-M); ﬁ}(l%;+m); B) pelenyii HeT; r) (—eo; 0,5]; A) pewennii

Her, ) (—eo; —T); %) [1,75; +0); 3) [—%g] 210. a) (0; +c0); 6) pewenuii ner; B) (0; 2);

r)(-9;-6). 21l.a) [0; %J 3 B)(5;400). 212.a)[-4;-2); ©6)(-7;-1); B)(-4;6];
r) (-20;-13). 213.a)[1.5;2]; 6) (—o=; 20i(3; +o);  B) (=3;0).  ©) (=05 11U(3,5; +2);
m} (=3; 3); e) (—o=; =3)(1; +¢2). 214. OT 6 M 110 6,5 M. 215. Or52mMa054m
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3adanus ons camonposeprku N 1
1.). 2.a), ). 3.6). 4.1). 5.6). 6.5). 7.a) 2% > 2%; 6) 0,5 >—-g-. 9.7.6<P<80;
357<85<39. 1l.a)(4;+<); 6) (i; + w) L 12.(4:25). 14.2)6<x+y<8;
6) 105< 305y <14, 15.8) (oo o) 6) (11 40). 16, | L3 17. 2 [(0.8: ooy

\4 4]

6) (10; +0). 18.21,6 km<S<288 kM. 20.2)0,11 <’ —b*<033; 6)12<< <175,

o

21.a) [—I; I%} 1 6) (—oo; —1N0; +00). 22.2; 3; 4; 5. 23. a) [—3; 1%1; 0) [l%: 2] WA(2; +e0).
24. Tepeslii.

§2
228. B) [8; +0); 1) (—oo; 2]. 229. B) (—=; 4]; 1) [-4; 4+e<). 232.a) 1;4; 6)-3;3. 233.-2; 1.
235, (-8; 0);  (0; 16).  236. a) (—oo; 30 A=3; 20 A(2; +00);  B) (—oo; 20(2; 3)(3; +eo);
B) (~oo; —4]; 1) (-o; 0,25]; n) (=3; 400); €) [0; +e0). 237 a) (—oo; —NA=9: INAL; +oo);

0) (—D"‘. l—.:]:n) [-0,2; +o0). 240.2a)-7; 1. 6)-3; B) Takux 3Ha4YeHMH X He CYILECTBYeT.
241.a)-1; 3; ©)1; B)rakux 3vaueHuii x He cynlecTeyer. 246. a) [—%; 10):

0) (--%:3]U(3; +02). 250.6) —2,5; —-\‘?2 251. 6) Ipu @ > 6 — pBa KopHA; npu a < 6 — Kop-
Heil -Her; YPaBHEHHE HE MOXKET MMETh TONLKO OJMH KopeHb. 252, 12rph.; 8 rph.
253, Hanonuures 3a 10 mun. 254.2)-2; -1; 6)-3; 75; ®)-1,5; -1. 255.-3;
3. 259, e) Hyneii Het. 260. 6) —4; 2; B) -0,5. 265. 6) —1; 3; B) 1. 266. 6) 2. 269. r) Hu uer-
Has, HM HeyeTHas: A) HeyerHas: €) uernas. 270. r) Hu uernas, HM HeuycTHan; M) HeTHas;
e) neverHas. 273.6) 1. 275.6) a=1 unu a=-1; kopuu: -2, 0 u 2. 277. a) 2; 6) 14; B) 3;
N4 279.90km/u.  289.3) [1; +eo); ) (-4;-2);  B) (—e=;-3].  290.a) |-4; +eo);
0) (—o=; O)A4; +2<); B) [2; +=). 292.a) 1; 4; 6) -2; 3. 293.1. 295. a = 1. 296. [Ipu ¢ < O unu
a= 1| — nga kopha; npu a = 0 — 1pu xopus; NpH 0 < g < 1 — uersipe kopHs; nppa> 1 —
kopreit Her. 297.a)(a-3)b+2); 6) (x+))(x-2). 298.11,25. 299.x"+6x-2=0.

a+2b

300. 72004 308l 315 2 awa 316, b

2a+b
6) (-5; —1); B) (—=:-3]. 326. a) (—==; 4]; 6) (0; 4); B) (—o=; 2]. 327. ) (2; 2); (-0,5;-5,5);

KM/, 325 a) [4; +eo);
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11y .
0) (1: -9); ('33;—5)- 328. (-0,5; -0,5); (-1,5;2,5). 329.a) 1;6) 4. 330.0;4. 332.x=1;

5 — nauboneiuee 'sHaquné. 333.-6,5.334.-0,875.336.a) b=8; c=18; 6) a = —l%; b= 2%.
338.a>3. 339.4,5 m. 340. 50 v; 50 m. 341. a) -0,5. Vkasanue. Haiifute 3uavenue x, npu
KOTOPOM HAMMEHbLLEE SHAYEHHE TIPUHUMACT KEPATHLIH TpexXuieH 2x° — 2x, U JOKaKuTe,

HTO TPH 3TOM 3KC 3HAYCHHH X HAHMCHBLUICC 3HAYCHME MNpPHHUMACT M jaHHas ('I.)YHKHIIH.

2
6)0,5. 342.a)4; 6)1. 343.a) %;; 0) —“;—f. 344.a)x>8; BG)x<—4; B)x>42;

r)-5<x<2 345.2)-2:6) —/5:5; B)—4; 4; ) I; 3: —2—+/7. 346.36 u 45 puei.
347. MysasikanTos. 348. -2; 2.

3aoanusn onn caswitposepku Ne 2
1.8). 2.6). 3.8). 4.0), 1). 5.8) 6. a). 7. (—=; 2,5]. 8. -8; 2. 9. [-1; +=) — obnacTe 3Haue-
Huii. 10. Het. 11. Bospactaer Ha npomexkyTke [1; +e0); yOriBaeT Ha npoMexyTre (—oo; 1].

12. [-1.5: 6]. 13. JTa. 14. a) (—o<; 8]; 6) x <—1 unu x> 3; B) [1: +o). 15. x=-2; -32 — nau-

I 1
MeHBlLICE 3HayeHue. 17. I:U;glu(;;ﬁ) C(6;9]. 19. a) [4: +0); 6) (0;4). 20.4. 21. He

HMECT.

353.2) (4; 1), 6) (coo;~4)ALs 4o, B)(0; 1S);  M)(=3; 1) ;) (eo; IYA(LS; 4o9);
€) (—oo; —20AH2: +o2). 354. a) (—oo; —4|U[-2; 402y, 0)[-7:2]; B) (~oo; —1JU[7; +o2).

355.a) (-3:2):; 6)(—""‘? %)U(f*i*"’“); B) (0;2); 1) (—oo; 1JU[3; 42); ) (003 HULZ; 4e2);
) [-1; 1]. 358.2) (—oo; ~20A2: +e0); 6) (<15 1); ®)[-1; 1]; 1) [0:5]. 359.2) [-0.8; 1.2];

6)[—°°; _I:‘E]U[_I;‘EHM]; B) [2:3]; r)pewenuit wer: ) (—oo; 4+c0);  €)3.

360. a) (—oo; — 10 (1.2; +=<);  6) pelueHnii  HeT;  BY (—es; 4+0<).  361. a) (—e;—0,50(L,5; +ook
. 1
. | %\E_.; %«fg 3

1.2
6) (-3; 5% B) (o3 —)U(3; 4o0); 62. 8) (=5 2)(2; 4<<); 6) [--1-3-: 5)-

363. a) (—eo; —L.5JU[1; +0); 6) (—e0; 1N A2; +22); B) l—%; l]; 1 (1; 4). 364. a) (—o=; +2).

365.x<03 mm x>07. 366.x<-1,5 wm x>-05. 367.a) [-6:2]; m(—M;—‘}U[’%?+°"):
B) (—oo; 40). 368. a) (—wo; +o0); 6) [-12: 2]. 369. a) (—oo; 1]U[9: +0); 6) (—eo; —SPA6; +0);
B) 10; 15]; 1) (oo ~L,SJUI2; +<); ) 0,8; 1,25; €) (-3;0); ) (5; +e0); 3) {-4}U3; 42K
n) [—4; —1y(-1; 1j; K) (—oo7 —3)(5; 6ILA6; +o). 370. a) (—o; —4)y(6: 71
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6) (-2;-1]u(3;4); B) [0:2]. 371.2) (-5;2]; 6) (431 B) (=5 ) A—4; 0,505: +2).

372.9) —%<a<l; 6)-25<a<-05; B) ‘3‘32J§sa5‘3+32‘5. 373.a)a£-——g-;

2
6) a<-: mya<-2. 3’?4.aﬁﬂ 375.0) 952C. 6) MR 338 4y (1 1)

8 2 ) 27 3m
0) (1;-2); B)(1;-1). 379.a)-1; I; 6) —6; —4; —1; 1. 380. 12 u 8§ neraneii. 381. a) (—6; 4);
6) (—==; =3,51U[-1; +=2); B) (I; 2)U(3; 400); r) (—oo; —3]UL0; 5];

m) (== —DU(=2; INA(3; +==). 382.2a) (2;3); ©) [-3; 0,5]U[5; +22); B) [-4; -2]U[1; 5].
383. a) (—oo; —1)A0,5; +02);  0) [-0,6; 2;  B) (—1; 20(3; 4+, F) (—oo; O] 15 2,5].

384. 3) (4; 22 +; 0|53 |ulze). 385. 8) (—os; 21U14; +oo);

6) (—3:—%)U(3; +) 3868 13) 6) (2 DUE +e) ) (o -305: 4).
387.a)(1;2,5); 6) (—1;2); B)(—o0;—1,5)[—1; +eo). 388.a) (1; 5 A7; +e<); 6) (-0,4;-0,25);
B) (—o0; OJA(3; 400).  389.2) (0; DU3; +eo); 6) (—oo; 2]U[152];  B)(-8; -1l 2);

1) (—o=; =2]U[1; 2]U[5; +o0). 390. a) {-8}uI-6; 1]; 0) (‘“";—I)U(%? ‘)U(li +eo).
391. a) (—os; 2] 5; +2); ) (—o0; —41U[=2; 11U[4; 400). 392. Ecin a< 1, 1o (a; 1); ecnu a= 1,
TO peweHuii wet; ecan a>1, o (1;0). 393.a)(=3; 20 (2; 5); 6) (—e=; D(1; 2]UL6; +<2);
B) (-1 DU 5); 1) (0,561 394. a) (-5; —1)A(1; +<0); ﬁ)(—w:—l)U[-ﬁ:O}U(I:w);
B) (-2; 2); r) (-2; — 1) (0; 2). 395. (1; 1). 396. 4. 397. 20 neraneii. 398. 60 . 404. a) (0; 0);
(2;4); 6) (0;3); (3: 0). 405. a) (1; 1); (2; 4); 6) (3; 1); (=3; -2); B) (13 2); (=15 =2); 1) (15 1);
) (4 =7); (7;-4); €) (0; 2). 406. a) (0; 1); 6) (9; 0); (5; 2); B) (1; 0); (=2; —6) 407. a) (1; 3);
(=2; 0); 6) (-1; 2); (1; 2); ) (0; 0); (1; 1). 408. a) (0; 1); (3; 4); 6) (1; 1); B} (=35 -1); (3;-1);
(~1:3): (1:3). 409. a) Jlga: ©) uetnipe; B) Tpu. 410. a) (=2; 1); (5;-6); 0) (8;2); (2;-1);

B) (3;-1); H%ﬁ%); nN5-3) (238 w22 (10;-6); € (1:3); %3%)

411. a) (-4; -3); (4;-3); (—4; 3); (4; 3); ©) (4; 1); (2;2); B)(1;3); (7%:*1%); r) (-4; 3);
(1;-2). 412.a)(1; 1); ©)(6;2). 413.a)(1;0); (0,2;-08); 6)(1;5); (5;1) (-1;-5)%
(=5; ~1). 414. a) (4; 2); 6) (1; -1); (1,75; -0,75); B) (2; 1); (0,25; -0,75); r) (-2; -3); (2; 3);

4
w (~5i-28)1:2: 933 w0 -1 (212): 9 Gian @) (3 -4x (4:-3)

417. a) (0; 0); (%JE; JE); {—%Jg;—\ﬁ); 6) (12;-1); (—12:1); (4.5:-3.5); (-4.5:3.5)
B) 3; 1); (3;-1); (-3;1); (3;-1); (1;3); (1;-3); (=1;3); (-1;-3); 0 (1;-2); (-2 1)

2-35:2+5) 2+B5:2-B5): w [%:*2\{3_'} [-%;2\{5); e (1: 3);

(1,5:2); %) (4;2); (-4:-2); 3) (4 -1); {9%;2%); m) (3 1) Bi-1); (35 1) (3i-1)
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3b .
a-2b’

6) x+5; B) %; r) 3a - c. 421. 7. 422. 66 mun. 423. 415 kM. 424. 6 rpi.; 7 rpu. 425. 50 k.;
I rpH. 426.7 cM; 8 oM. 427.4; 7. 428.9 v —1 w1 w-9. 429, 16 1 4wt —4 1 —16. 430. 5 u
—3. 431. 8 nm; 6 M. 432. 8 om; 5 cm. 433. 600 r; 200T. 434. 10 rpH.; 5 rpH. 435. 10 rpH_;
30 rph. 436 70 km/u; 60 xkm/u. 437.204; 12 4. 438. 3 gus: 6 nueit. 439. 4 kmfa; 3 kM/u.
440. 80 km/u; 60 km/u. 441. 20 km/u; 16 km/y. 442, 60 km/u; 90 km/u. 443. 5 M 1 7,5 M° unm
6,25 M n 6,25 M. 444. 15 u; 304, 445.4,8 ct/mue; 4 cr/Mun. 446.6 4 124, 447.70 cM;
60cm. 448. 18 yuenukos. 449.254; 20u. 450.184. 451.25km/u. 452, 2 km/u.
453.20 camoceanos; 6 xopok; 8400 T. 454.60 km/u; 120 km/u. 456.6) (a — b)(am - b).

K) (4;2); (-2;-4). 418. a) a=—045; 6) ~V2<a<V2: B)ya>0; r)a>2. 419.a)

458.8) 3i 6) 1. 460.8)2. 461.1) (- )4 +); € (3531, 475.2) (1; 1); (—%;2%};
6)(-1;-2); (4;3).477.a) 1;2; 6) 1, B) 2. 478. [Ipu a < —1 wiu -0,5 < a < 0,5 — aga kopHA;
npu a =—1 vnu a =-0,5 — Tpu kopus; npu -1 < a < —,5 — ueTsipe Kopus; npu a = 0,5 —
omui KopeHb; mpu a>0,5 — kopuel Her. 479.a)[-5:5]; 6)(~o0; —5)U(5; +oo);
B) [-10; 101, 1) (0;7);  m) (-5 0035 40);  €)[0;9]. 480 a) (~eo; —2)U(4; +e);

6) (—oo; =5]U[1; +22);  B) (“2%;])' VLR N0=p 5)[3_5{5;“2\(1‘{]'

482. 2) (-2; 4; 6) (0,5 1). 483. 2) (-4; 2); 6) == %]U[Z;w):
) (o 63 DB 4oy, 1) (i %Hl%: 2]- 484. a) [~4;-3]U[0:3];

6) (—=; =2]U[L; 2]. 485. a) (-6; —4)A(5; +<0); 6) (3; +<0). 486. Ha mpomexyTKax (~oo; 0,5)
U (5; +o°) GyHKUMA NPHHKUMAET TONOXHTENbHBIE 3HayYeHHs, Ha npomexyTke (0,5;5) —

oTpuuatensHeie 3uavenus. 487. a) (—o; —1)0(8; 15]; 6) (-2; —1]Ul3;4). 488.a)a> 1,

6) m<-—%. 489.a=1. 490.a=3. 493.2) (-3;-6); (1;2); 6)(1;0); (4;-1); B)(2;-2);

@452 0 (5-1x: (Fi-18) w2325 ©75:45) © @3 @ -1). 4949 253y

2;3); 6)(1;2) (1) (1;-2) (1) B)(Z3) (3:2); N0 1):;(3:1); (1,52,5)
(1,5:-0,5). 495.m=3. 496.m=4, m=-4. 497. 6 cm, 8 cm uiu 1 cm, 13 cm. 498. 80; 20.
499. 21 pap. 500. 25 km/y. 501. 3 y; 6 u. 502. 6 u.

3adanusn onn camonposeprku Ne 3

L. B). 2. B). 3.B). 4. 1). 5. @). 6. 6). 7. (—oo; —1)(4; +2). 9. (0; 0); (2; 4). 10. (-3;-2); (1; 2).

11.5; 7. 12 [—2;%]. 13, [-3; 2)u(4; +22). 14.(2; 2); (-2;2). 15.(5;-1); (-0,2;0,3).

L1

16.20 4. 17. [—oo;—l—]u[i; 2]. 18.-10<a<2 19.(2; 1); (-2;-1); (3;%); (—3;-—2-

3 3]
20. 2 pewenus npu a = 0; 3 pewenus npu a = 5. 21 20 km; 10 km/u.
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§3
508. 18 kocmiomor. 509. Ot 0,7 r po 0.8 r gxisouvrensHo. 5100 80 cm x 80 cm. 511, Ha 6 km/u.

512.1,54. 513.66cm. S514.3cM. 5151207, 516. 7 komnstotepos.  517. 600 ob/MuH;
200 06/muH. 518.120ra u 108 ra wam 72ra v 60ra. 519.01 13,125km sio 175 km.
520. =72 m. 521. 35 cyTok. 522,75 m; 150 m. 523.2 m: | M. 524. 49,5 1. 525. Ot 3,125 ™ 510

4 M BKAKHYHTENEHO. 526.a) x> — 2 - f) x< % 528.k=11. 529.75 mn. 535. 204 kr;

36 kr. 536.35%. 537.91,875%. 538. 60r. 539.840r. 540.650 rpH. 541. 1920 rpH.

542.73526 rpn.  543. 1331 rpu.  544. a) 6% %; ©6)2,5%. 545.15%. 546. 1%.
547. 240 aburypuenrop. 548. =00 r; = 85 r; =149 r. 549. 5700 rpn. 550. 2000 rpH. 551. 60 n;
40 n. 552. 37566 rpu. 553. 18564 rpu. 554. Bo propoii ¢pupme. 555. =11,6%. 556.212,5 kr.

557. 25 kr unu 10 kr. 558. 83% %. 559. 20%. 560. Ymensluunack Ha 5,5%. 561. 3000 rpu.

562.a) (1;-1); (-1;-3); ©) (*'-.1711]; (—— —) 563.6) . 565.20 km/u wiM 7 kmfu.

566. Ecin a <0, 1o petennii vet; ecnv a> 0, 70 3 -a<x<3 +a. 573.0) 0: B) 6 574.a) 2
[ 2 11 2. 2 . T
- e 0. 575. ¢ 15 576. 5 577. 20 20° 578. 99 579. a) 25° 0) 75° B) 25°
580 )'“' 0) vy LE )0 581Z 582.— 5831 584.l 585l

=0 35° O jgr Wiagt D0Sls 382 o Mg Bhig Mg

5
720°

6)

e -hlw

r) 25"

I
586.

g- 587.540 u 360 muxpocxem. 588. 12 nesouex u 16 Manbumkos. 589.

e 1 2 3 11 19 7
590. 125 591. - 592. 5. 593. 5 594. .. 595. 0. 596. 15 597.) g s‘ 6) 1 ]6

599.a) [-1;5]; ©) (—eo; —1,SRAH0,5; +o0).  600. a) Jr_z—?; 1) ?_1—2 602. 37,5 muH.

609. 3.2 k1. 610. 392,5r. 611 11,6 teic. rpsi. 612. 2 onmbxu. 616. 7,5 6atnos. 617. 9 ou-

koB, 619. 9%. 620. a) g; 6) - .621.a) (2:3): (3:2):6) (-3;-2); (3;2). 622. a< |
Vr+y

wi a>2; x,=atvVa’ ~3a+2. 623.45¢. 625.18 km/u; 2 km/y. 626. o 14 Gnoxkos.
627. 105 peraneii. 628.2 muH. 629. =266 kr. 630. 2000 rpn. 631. [12cm; 16 cm; 10 em.

1 3
632. 225 r. 633. 5000 rpu. 634. 8%. 635. 70 kr. 637. a) 5; 0 1; B) lf) r) I_Iﬁ 638. %

5 1 1. 3 o .
639. & . 640, —. 641. 4 642. 10" 643. a) 3 6) 3 646. —1° C. 647. 8 nograrusaHumii.
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3aoanus ons camonposepku N 4

1.6). 2.8). 3.B). 4.a). 5.6). 6.B). 7.34. 8.28cm: 20cm. 9. 1210 rpe.  10. -;‘

3
12. 70 xMfu; 50 km/u. 13. 27 kr. 14. 1160,5 rpu. 15. 10 17.24 4 u 12y unu 204 u 134
23

6 21. 6 nopnsTHiA.

20 mun. 18, 911—1% - 19. 13500 rpu. 20.

§4
656. a) 7; 14; 21; 28; 6) 3; 7; 11; 15. 659. a) -5; -3; —1; 23; 6) 100. 661. 10; 15. 662. Her:
Ja. 663. Ma; ner. 664. Tn+ 1: Tn + 2. 665. 11n + 5; 11n + 3. 666. a) -3; -5: -9; —-17: _33;

1 s
0) 2; —5;—6; -2.7. 667. a) 5; -10; 20; 40, 80:6) 1, 2; 4, 7, 12. 669. b, =3; b,,, =b, —1;
1 1 b
3; 8, 63; 3968. 670.1; 3‘2-; -1; 21; -3; IE' 671.1; 2; 3; 4. 5, 6; 7. 672.n> 19.

673.2) (9x - D)(x—1); 6) (x=3)(x+3) +4). 674.a) (—==3); 6) (—=—2]U[L+e)
675. 25 4; 20 4. 676.-5; 2. 684. a) 10; 15; 20; 25; 6) 4,5: 4; 3,5; 3. 685.2)0.3:; 2.6; 6) 0,2;

-2,2. 686.2a)2,5; 18; 6)-2: J2-1. 688. a)6,3; 0)2,6. 690.46. 691.a) Her; 6) na.

693. a) 0,95; 0,85; 6) \5; S\EA 695. 27 puibun; 54 puibunsl. 696.m = 18. 697. 6\6
698.22,5. 699. 60°. 700. 37 e, 40 cm, 43 cm. 702.a)a =3, d=-2;
a=5; d=-2; 6)(1;-3), (4.6.54). 703.2)-7;'l; 6)1. 704.2 km/u. 707.12,5; 28,5.
708.3)a,= 7,8+ 1,1(n - 1); 16,6; 6) a, =—6—T(n—1); -62. 710. a) -14; 6) 11. 712. a) L1;
6) 7. 713. Her, pa. 714. a) [1a; 6) ver. 715. 3 cm. 717. -2; —15. 718. -1, 719. -7, 3. 720. 19;

30; 41; 52. 721, 0; -2; —4. 722. -1,5. 723. 2,4. 724. 94. 725. 83. 728. %. 732. a) 68; 6) —28.
734, a) 153; 6) —45. 736. 820. 737. 40 cm. 738. 15. 739. —26. 740. 1681. 741. 2550. 742. 1470.
743. 3528. 744. 3417. 745. 31. 746. -3; 4. 747. 3. 748. 145. 749. 48. 750. 6 mneir. 751. 770,
752.123300. 753.-264. 754.a)n(n+ 1); 6)n’. 755.11. 756.a)6; 6)39. 757.470m.
758. a) (~o0; B]; 6) x< 0 unm x > 4; B) (~o5; 2]; [2; +00). 759. 20 kr; 30 r. 761. a) (3:-1);
(5;-3); 6) (~1;-1); (7; 3). 771. a) -3; -54; 6) 0.5; 0.5. 773. a) —15 wm 15; 6) ~12 uanm 12.
774.64; 324, 775.a)Jla: 6)wer. 776.a)Jla; 6)ma. T77.125cm’.  778.8 rer.
779.8) b =7: by =343 umn by =-7; by = 343: 6) x=4: v= L um x =4, v=-L;B) b =3;

3 3 3 A
by= 4> bs = % unu b, =-3; b3=—z; b5=—‘l‘-6. 780. wﬁ HIH \5 781 x=Ly=1L
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782. 32. 783. a) 2; 6) —6. 784. a) (—oo; 1); 6) (2; +co). 785. 25 cM”. 786. 0 < a < 4. 790. a) 81;

1
6) 32. 792. a) 2; 6) 3. 794.2a) -2 unu 2; 6) -3 wam 3. 795.-10 nau 10. 796.-5 WK %

797. 64. 798. —64 wm —— . 799. 4 cm% 800. 4.5 cm. 801. 7; —21; 63; —189 unu —14; —42; —126;

2¢° (a+b)(m+n)
-378. 802.09; 1,5; 2,5 unu 9; 3; 1. 803. -3; -6; —-12; —24. 804. a) PO 6) ———.

m-—n
805. a) (—W; -%]U(O: +o0); 6)(-11;5). 806.m=1. 807.20. 810.a)-160: 6)-21.
812.a) 33; 6)24,2. 813.2. 814. 128. 815.a)6552; 6)-7,875. 816.-440. 817.2184.
818.765 wnu -255. 819.12;6;3 unu 3;6; 12. 820.384. 821.155. 822.a)2; 6) L.

1
824. a) [5; +==); 6) [525) . 825. 20 u 30 snextponpurarencii. 829, 1%. 830. a) 4,5\5 3

gt 4+2‘F - 831. a) 20; 6) 42. 832. ) —12; 6) 16. 833. ; 834.

L}

1

1 1 2
6) - 836.12. 837.2; 3. 839.a) 32 cm: 6) (8+4V2)7 oM. 840. 36 8L

, 7 56 43? 5
7 . . a=-6. - : B el . a) — -
842. 80 erascii. 843.a=—6. 844.) 155 €) —oo: W) S 225 D 3305 3458 33
7 217 23 119 511
31, g 62: )22l g =, g 1i2 7
6) 355 B) 672 : 1) 25005 W) gog ¢ © lggg . 846.a) 921 6 n(2n+ 1), 847.259.
848.10; 80. 849.1; 120. 850.1m. 851.539m. 852.21; 4. 853.45m. 854.0,5cm.

n 10" ~9n —10
855.8) 5.1 81

859. =76,2 klTa. 860. [-6: +x). 861.-7: 6. —5; -4; -3 2. 862.a<2. 863. 2000 rpu.

2
6) 2r4+](n = l) +2 B) 856. a) E ) 6) 7. 858.7c.
864. a) -23; —44; —71; -104; 6) —24; 48; —-96; 192. 865. Jla, ver. 866.23) -5; -7; —-11; -19;
6)3; 5; 19; 85. 867.2;3. 868. 5. 870.2) 4; 27; 6)-2,5; —6,3. 871 8) @, = 13- 12(n -

6) a, =4 +0,5(n — 1). 872.2) -3; 6) -2. 873.7. 874. 55 cm. 875.43,75 m. 877. 160. 878. 15.
879.2)-4,1; 6)4,3. 880.2639. 881.2) 5096; 6) 2805; B) 2460; r) 3969; n) 6120; €) 741.

1 1 3
882. —18. 884. a) 4; 320; 6) 4 0,025. 885. a) 81; 6) m 886.—% Wi . 887. lé; .

1
888.-1; -5; -25; -125. 889.320!\4. 890.6; 17; 28. 891.-3; 6; —12. 892.a) 2—;

32 64
= ZJ_ . 893. 1 3 894.:1)9,6)3,‘,3}51 ;r)14-——;;1)l—,e)—

6)

37 317

K) Zan 330 1 3) 24900

895. a) — 6) 85—-n)64 896. a) 84 cm; 6) 112 cv’. 897.a) —— 4”“,
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3aoanusn oan camonposepku No 5

1.B). 2.6). 3.B). 4.6). 5.r). 6.6). 7.a)-7.8; 6)-215. 8.-20. 9. —:;-.

10.-124. 11. 18. 12. Jla. 13.12; -3. 14. 1635. 15.3: 381. 16. g; gg 17.61. 18. 108.
19.5.20.-14 unu 3. 21. -18; -12; -8 wiu -2; -4:; -8.

3adayu 3a Kype areeopu 9 Kiacca

911. a) (—e=:—1); ©) peweHnii HeT;, B) [é +°°) o) (30 4w).  912.a) (4,25; +o);

7% =3 5 2.l
o (=) w3 o ie=) oo (-2 o 1)
B) (—<0; -2).  916. a) (-0,6; 0,6]; 6)[0,75; 1,05]: B) [5%: 5%] . 917.1) (—oo; 2.5

0,5; +e0). 919.x<26. 920.x< 1%— . 921.a)a>08;, 6)a>-3,75. 922.a)x>1,5;
6)2<x<4;, B)352x<5; x>5. 923 a) (—eo; =3 A=3; I)U(]; 4+=2);  6) (-==; 3];
B) (—oo; —2]U[6; +o2); 1) (3; 4); m) (0; 1]; e) [3; 3,5). 924. Her. 932. a) Her; 6) n1a. 933. a) 2:
6)-1. 934.Ipu b <0 kopueii Her; npu b=0 — 3 kopua: npu 0<b <1 — 6 KopHeii;
npy b=1 — 4 kopus; npu b>1 —2 kopHs. 936. a) (—oo; ~2)(1,5; +==); 6) [-1; 4);

B) (o )i o), 1) [—}lg] 937.2) (2:05; 6 [-10; 1]U[4; +oo);
B) (—o<; —2)U(~-1,5; O A1,2; +o0); r) (—eo; -51U[-2; 4]. 938. a) [-2; —-1]U[1; 2];
6) (—oo1 1)U(2; +20). 939. 8) (-2; O)(1; +0); 6) (-2; 8); B) (o5 —1)U(1; 4); 1) (o0 AU
(25 +e0). 940. a) (-3; 20 A=2; +c0); 6) (-7; -S]i(—4; 6). 1. a) {2: 5}; 6) {-5)]-2: 3]
942.a)x< 1; x> 1.25; 6) 1 <x<1,25. 943. a) (0; 2]; 6) [-7; -4)u(6:; 10].
944, 2 <a<5. 945.b<-1. 946.3) (-1; 1); (2;-2); 6) (1;0); B) (=2;0); (0;2); (2;0).
947.3) (2, 1); (04;-02); 6)(-1;1); (2-1): B)(Z2): (— —22) ) (-2: 2);
(-0,5; 1,25). 948.a) (2: 0); (=2:0): (4:-1); (-4:1). 6)(-5:-8) (Z:-1); m) ( i1 );
(V2:-1); (—V251); (V25-1); 1) (-2; -2 (3%;—1%). 949. m=0. 950, a=0; a=4.
951.2,5 u 1,5. 952. 18 m; 12m. 953.21 xmfu. 954. 6 nueit; 12 mmeii. 955, 54; 7,5 4.

956.3m/c; 4mlc. 957.8u; 6u. 958.824 u 428. 959.8 kM. 960. 50 cnoprcMEHOB.
961. 6083,5 rpu. 962. 40 ; 100 1. 963. 100 rpu.; 30 rps. 964. 336 neraneii; 280 neraici.
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2 5.6 5. 5 oo L _4
965. 3" 966.51)“1 ﬁ)“s B) I r) e 967. 100" 973, x 9" 974. 6) 306.

C=JE N}

976.a) 1.2 04: 6)6.8; B)28.8. 977.16. 978.5u. 982.m=-2; m= 5. 983.2;-42
984. 3125 yacreii, 985.3, 18. 33 wm 27, IR, 9 986. 1; iizis . 987. ?\5. G86.a) 1;

6) 23.9%0. a) 2; 6) 1%_

3adauu noeviteNiO CIONCHOCINU

996 B) Pewernne, [1py n= | nmeeM HepaBeHCTBO T Z-,
. + £

| 1 1 | 1 1
ucrione3yem meron yeunewws.. Tak wak ——>—, ——>—, ., >
4 ol n+l 20 n+2 2n n+n 2n
1 i | 1 F I [ . |
- — tot —>—-n=—; ) ¥Vxazanue. =2 {n(:'—l)_r'—i a- Yme n> 1.
n+l n+2 2n  2n 2 £ : :

apismouieecs sepHeiM. [lpn i > |

™o

+1,n -
101. x = 1; y = 1. Veazanue. loxaxiite, uto —J“— 22 npu x> 0, npuyem )‘—;E—= 2 ronb-
X Jx

ko rpu x = 1. 1003. 2, 3, 1 u 0 puiGun. 1004, 14 ¢ 18 manvuukor. 1605, a) Ecan a =, 1o

penienuii Het; ecnn @ >0, 70x>0; 6) ecnub<-2unu b >3, 10 X< % seciit b =-2 i
T

b=3, 70 x— moboe uucno; ecnn -2<b<3, 10 x2 :it% 1006. a) (—o; U[3: +o0);

3+J§, 3-45_  3-45 0 3+5
2 2 2 2
1017.a<4 vin > 5. 1018. a<-1.5. 1019. llpu a < -1 vnu a=1 — 0luH KOperib; NpK

6)[ ) 1007. a=-2. 1010. a = 3. 1011, x=5,5. 1012. -}; 1013. (—==; -3 {1 V[ 1: 4o0).

1004, a<-1 wmn a>3. 1016, x<

—1<a< 1 — nBa kopns; npu a> 1 — kopHeii Her. 1020.a > 1. 1021. a) (8; 2); (-8; -2);
6) (1; 2); (2,5, -1,5); B) (15 3); (3; 1); 1) (2; 3); (35 -2): ) (0; 1); €) (25 8); (85 2); ) (2; 3);

(2:-3) 9) (825 (8-2): (5:-85% (589w (Z:3:0): (-Zi-2i-6)iw 3:1:2)
{1 3; 2). Vrkazanue. ) CnookHB NepROE ypaBHEHHE CHCTEMDL C TPETBHM YPaBHCHHEM, YMHO-
JKEHHBIM CHAYAna Ha 2, 4 NOTOM Ha —2, NOAYYHM: X — v =22; x + y = 22z, 1022, a = -0,75.

1023.a=-3; a=-1: a=1; a=3 Viasanwe. Cucremy MOKHC 32nucare 5 Buje

(x—2a) +(y-1'=4;
[leppoe ypaBHEHHE CLCTEMBI ONMPEACHACT CKPYWHOCTH pajiyca
{(x—a)’ +(y-1 =1.

ry =2 ¢ uenTpom B touke Oy(2a; 1), a BTOpoe ypaBHeHe — OKpPYIHOCTHL panuyca rp =1 ¢

nentpoM B Touke Oy(a; 1). Ciictema Gy/ieT MMeTh OO pelleHHe TOra W TONLKC TOTHa,
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ko O,0-=r + rp (BHEILHEE KAacanie Okpymuoecteil) wi O,0; = ry —r2 (BHY1peHnee
kacanuc). 1024. Tpu |af > 2 v a = 0, — 2 pewcrns: npu la| = 2 win || = V3. — 3 pewe-
HIiSl, NPH OCTANBHBIX 3Hauenusx a — 4 pemenvs. 1025.0=4. 1026.a=1 win a=2.

1027.30 u 20 jcrancii. 1028.2+4. 1029.60 4. 1030.4 kwii: 5 xofs. 1031.48: 35.
1032.210 kv 1033.5 u 2 gerami.  1034.35 ywermkos. 10352, 1036. 15--%.
21

- 5
1037. pl p ’-W %. 1038, 10%; 100%. 1039. 15%; 40%. L040. Karep, ribisywumii no npu-

a
v
Tory. 1641 Ge. 1044, 60. 1045. He wmorvr. 1047.17. 1048.6. 1049.11. 1650, 13.
1051. 172. 1052, 24010000, 1053.-1; O; 1; 2 wm 0; 0; 0; 0. 1054. a =Kk - 1), rne & —

1 3 1 1 3 2 i
HarypaikHoe yucno. 1055, ——3--_\2:': 3 73 -L“"\{_ (npr @=—=). 1056.r=0, p=0.
- - ¥ Fa
Viazanuwe, Eom a—1, a. ¢+ 1 — HCKOMBIC KOPHM, TO HMEET MECTO TOMKIECTBO

x—(a-x-a)x--(a+ 1)) :_r1+p:\1—g.' +r. 1087. 3, 6, 12. 1058, 1. 1059, 42. 1060, %

592. % W 4, 20, 160. 1062. 744 crpamans. 1064. Her. 1066. a.



254

IIpedmemnuotit yrasamens

MNPEAMETHBINA YKA3ZATEJIb

BepostHocTs cnyuaiinoro cobuitus.. 141

THCTOrPaMMa...oeieviceceerereceeeeaenes 149
I'padui QYHKLMH c.coerreiecceaeaees 56

— KBQ/IPaTHYECKOH .....ceeevneenree. 84
JloKa3aTensCTBO HEPABEHCTS.............. 7

Marematiyeckoe MosenupoBaste. 128
MeTo UHTEPBANOB. ....ccovverrerreernnnes 101
HepasenctBo

— C OflHOH NEepeMeHHOM..............22

— KBAAPATHOEC ...ovverersrinsnarassonasans 93
— JIMHEHHOE................ .35
— YUCTIOBOE. ...oeuiorarussessussisiaiansnesn 6
Hynu QyHKIMH ..o 64
O6nacTs onpenenenns GyHKLHHY...... 56
~—— 3Ha4EHHI PYHKIMH ............... 56
Ouenka cymMmBbl, pa3HOCTH,
MPOM3BEEHHSA, YACTHOT O ..vemvrvenan 17
ITpeoGpazopanus rpadeixkos Qyuxumii 72
TTONUIOH YACTOT .eveeeeresscsaccaneenenenas 148
INocnenoBatenbHOCTD -......cv.e..e..... 164
— GeckoHeyHasl
— KOHe4YHa#d
— CIOCO0H 33JaHH. ....ceeveeee 165
IMporpeccus
— apPUPMETHYECKAS ......ccvueueenee 170
— TEOMETPHYECKA. .-cvvrrernmrnenns 184
— BeckoHeuHas reomeTpryeckas . 196
ITpouenTs 133
—TIPOCTHIE s ammas 135
~—— CITOMKHBIC ..o evmeenracnraeeneneans 136
Peluenue HepaBeHCTBa C OiHOM
TIEPEMEHHO . cseessenscstrsmvossssivsnssnssnssnn 22
— CHCTEMBI HEPABEHCTR.............. 39

— CHCTCMbl YPaBHEHMI............ 106

CaoiicTea
— apudmernyeckoi nporpeccun . 171
— reOMETPHYECKOH NMporpeccHy 185.
— PYHKIMH oo 64
— YUCHIOBBIX HEPABEHCTB ........... 11
Cucrema
— HEPAaBEHCTB ¢ OIHOH
NEPEMEHHOM .....cvveveicirnrnirnee... 38
— YpaBHEHHE ¢ IBYM#A
TIEPEMEHHBIMH. .ceveeeeeeeinnreiieenaes 106
CrnoxeHue YHCIIOBBIX HEPABEHCTB.... 16
CpeliHee 3Ha4YEHHME. .......cuveeeeeceecs 150
CTaTHCTHYECKHE IAHHBIC................ 147

YMHOKEHHE YUCIIOBBIX HepaBeHCTB .17

Dopmyna
— R-T0 YjleHa apU(PMETHYECKOI
TPOTPECCHH ...ueermreermrenrisesennens 176
— n-T0 YJieHa TeOMETPHYECKOM
[POTPECCHM ...ovvverameensnrsisssssssnsen 190
— CYMMBI MIEPBBIX 1 YIEHOB
apudmeTHYecKoil nporpeccuu.. 179
— CYMMBI MEPBRIX N YIEHOB
reoMeTpHYeCKOH Mporpeccuu... 193
— cymmbi GeCKOHEYHOH
PeOMETPHYECKOH rporpeccHu... 197

Dyukius T rol) 56
— BO3pacTarouas, youisawowas .65
— KBaJpaTHYHAA ......oe..u.u........ 83
— YeTHas, HeYEeTHa ...................006

HUCTIOBLIE TPOMEKYTKH ...................23



COJAEPKAHME

§ 1. HEPABEHCTBA
1. UHCNOBBIE HEPABEHCTRA....ueevererensraseranns earneeresetaeeasaeeanas 6
2. CBOMCTBA YHCTIOBBIX HEPABEHCTE ....evviureeciriierieereeeeeiaieseesesesseseessnesessnesaee. 11
3. Cnoxenne H yMHOMXKEHHE YHCIOBLIX HepaBeHCTB. OLeHKa 3HAYeHM
BEIPAIKEHUH: - osasissisenasiivnsdvinivvaviohs s coasoisivamsss ois st orsinoi i susatiaiasisn danmasnmensasaes 16

4. HepaseHcTBa ¢ 0[1HO# nepeMeHHON. Uncnossie MpoMexy Tku
5. Peluienie HepaBeHCTB ¢ OIHOM riepeMeHHON. PaBHOCH IBHBIE HEpaBeHCTRa ... 28

6. JluHeiinbie HePaREHCTBA C OJHON MEPEMEHHOM ....c.oviieiccirecreeeie e 34
7. CHcTeMEI IMHEHHBIX HEPABEHCTE C OJTHOH MEPEMEHHOM .....vecuenrenrnnen. 38 .
Bonpoce! u yrpaxHeHHs 4718 HOBTOPEHMA § 1. 49

§2. KBAJIPATHYHAS ®YHKIHs
8. ®dyukuus. Obnacte onpenenexus, obnacts sHa4ennit, rpaduk GyHKumm .. 56

9, CBOHCTBA QYHKIHH ..ecveeerrecraeacciesrecscemesnens sl g
10. IlpeobpaszoBanns rpaMKOB QYHKLMH ..cevereeieseeieeeeeeee e 72
T DRI 3w B0 it st A s 80
12. KBagpaTHUHAA QYHKIMS ...ovvvrrerererrmssrrsseiessmsssseene e see e e e ssemessens s ensenn s 83
13. HepaseHcTBa BTOPOH CTENEHH € OHOH NEPEMEHHOM ...v..eveeeeeeeeecrcericnnas 93
14. Pemienne HEPABEHCTB METOAOM HHTEPBAMOB ...cveuricisasnscsninsressnsssnssnns 101
15. Cucrembl ypaBHeHUH € JIByMs [TepeMEHHBIMU 106
16. Pewenue 3aaa4 npy MOMOILH CHCTEM YPABHEHUH ...c.vcvenevveviriinencennans 113
Bonpocs! ¥ ynpaxHenus A18 TOBTOPEHHS § 2 oooveeeeceeer e 120
§3. QJIEMEHTBI IPUKJIATHONH MATEMATHKHU
17. MaTeMaTHYECKOE MOACITHPOBAHME .....c..euveemenermrenrinsssinesnsssessanssssssssnsassss 128
18. [Ipouentrie pacyetsl. GOPMYINa CHOKHBIX TPOLUEHTOB ....vevreeceemesencenns 133
19. Cnyyaiisbie coObITHS. BeposTHOCTS CiiyuaiHOro coOBITHS ................. 140
20. CratdcTHYeCKHE JaHHBIE............. P Y T e e 147

Borpock!  ynipakHerH#s 1U1st ToBTOpeHNA § 3 e 157

§4. YUCJIOBBIE NOCJNENOBATEJILHOCTH
21. Yucnossle nocienoparebHOCTH. CriocoObl 3aaHns NoclenoBatebHoCTel. 164

22. Apu(METHUECKAS MPOTPECCHS H €€ CBOMCTBA woevevererrereeeererescreserarasane 170
23. ®opMyna n-ro WieHa apUMETHUCCKOH MPOIPECCHH w.vnnnnnrriiinienne 175
24. dopMyna cymmbl TIEPBBIX /1 4IIEHOB apH(pMETHUECKOH Mporpecch..... 179
25. leomeTpHUECKast POTPECCHSI H €€ CBOMCTBA .ouvvvvvmeereciiniie v 184
26. PopMyna n-ro 4NeHa FEOMETPHYECKOH [IPOTPECCHH wovrnrrniirirree 189
27. ®opmyna CyMMEI [IEPBbIX 1 YIEHOB FEOMETPUYECKOH MPOrPECCHH ...... 193

28. Cymma GeckoHeuHOM reoMeTpHYECKOi IPOrPecchH, B KoTopoii |g| < 1 .... 196
20. Pelnenne 3aa4. CBA3AHHEIX C apu(}me'mqecxoﬁ H

FEOMETPHYECKOM MPOTPECCHAMH ....cveeesersesesesmsesesesssssmessressas st sssnmsseseeens 200
Bonpock! ¥ YNIPAKHEHHA 11 NOBTOPEHHA § 4 cooveveiennmniiicice 206
3anauy 3a Kype aNTeOphl O KIACCA.....cvuvsveurmcecreee st 212
341241 MOBBILEHHOM CIOMKHOCTH. ........cceeverrereremseseresemrer et e st et 220
OTEYECTBEHHBIE MATEMATHKH ...............ecverassssssesseesssss s tin s mss s st aas st 228
CaejieHUst M3 KYPCA ANTEOPbI OCHOBHOM LKOJIBL 1.vesreesstsesssstintmaieni e 230
OTBETBI M YKA3BHHI .ottt bns e e s e 242

TTPEIMETHBIN YKAIATEIIb curerenrentitiiiniisesiaacsscsensssesess s s s st 254



VYyebHoe uznanue

Bacunuii Pocmucaasoeuy Kpaguyk
Mapus Bacunwesna Iudpvunan
Tlanuna Muxatinoena Anuenko

AJITEBPA

Vyebuuk nns 9 knacca

Pexomendoean Munucmepcmeom obpasoéanun u hayku YKpaunst
(npuxaz Ne56 om 02.02.2009 zooa)

H3jaHo 3a cyeT rocy1apcTBeHHBIX CPEACTB.
IMponaxa zanpeuena

Penaktopu: Apocaae Fantwr, HApocnae Ipununn, Cepzeti Mapmueimox
JlurepatypHoe pepaktuposanne Okcanel [Jaswidoeoti, Mapeapumer Buneuyx
Obnoxka Ceemuanst Lemuar

lognucan B neyate 27.07.2009. Gopmart 60x90/16. bymara odcernas.
Ieuare ofcernan. 16 yon. ney. nuct., 15,97 yu.-uzn. auct. Tupax 61049.
3akas Ne09-368.

Penakuus razerthl «llinpyaunku i nocibnukn». Cengetensereo TP 189 o1 10.01.96.
46020, r. Tepuonons, yi. [onecckas, 6a. Tei. 8-(0352)-43-10-31, 43-15-15, 43-10-21.
Daxc 8-(0352)-43-10-31. E-mail: pp@pp.utel.net.ua
www.pp.unel.net.ua



ﬂ

o
b =3
N s
o E——
—
e
=——:
; o
m|....ll9
O e
o




