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FOHBIE [APY3bsl!

Heckoneko cnos 06 ocobeHHOCTAX yueOHUKa.

Marepuan, KoTopsli Bbl OyZeTe H3yuaTh, pasaeieH Ha YETHIPE napa-
rpacga, a naparpadbl — Ha MyHKThI.

Kaxcapiit MyHKT HAYMHAETCH M3JIOKEHHEM TEOPETHYECKOTO MaTepHa-
na. HekoTopsie myHKTBI cOAEPXKaT JOTONHUTENbHBIH MaTepHal noy pyopu-
KOM «J1g TeX, KTO XO4eT 3HATh OonbIue». :

1] BRE
B Joghs _ -benpblie “{u

Pybpuka «[Ipumepsl pemieHus ynpaxXHeHUH» MMOMOXKET BaM O3Ha-

]

KOMHTBLCS C OCHOBHBIMH BUIAMHU YNpPaXKHEHHEH, criocobamMu UX pelieHus
¥ Hay4HT [IPaBHIIbHO 3aMHUCBIBATD PELLEHHE.

e

Tpo4KTaB TEOPETUYECKUH MaTEpHall 1 NOpasMBICIKB HAJl 0OpasLaMu

peleHUs 3a/ay, JKenaTeJbHO CHaYyala peliaTh YCTHHIE YIpakHEHHs U 60-
niee npocThle 3a1a4u (YpPOBEHb A), a 3aTeM NEPEXOAUTH K 60JIEE CIIOKHBIM
(yposenb B). 3anaqu ypoBus B — qu1s caMbIX CMEKANUCThIX, TEX, KTO XO-
4eT yMeTh M 3HaTh OOJbllIe U MONyYaTh CaMble BHICOKHE OLIEHKH. s HeKo-
TOPBIX 33/]a4 3TOr0 YPOBHS IPUBOAATCS PELICHHS.
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Jlns camocToATeNEHON paboTEl JoMa pEKOMEHAYIOTCA 3afiauy, HOMepa
KOTOPBIX BHIEIEHH LBETOM (Hanpumep, 182 ).



PybOpurka «YnpaxveHus ISl NOBTOPCHMS» TOMOKET NepHOAMYECKH
MOBTOPATE OCHOBHBIE BH/Ib! YIIPAKHEHHUII.

(g

ITocne u3yyenus naparpada Bbl CMOKETE NOBTOPUTE M CUCTEMATH3U-
poBaTh MaTepua, 1aB OTBETLI HA BOMPOCH! M PEIIMB 333244 B KOHIIE 1apa-
rpada.

CBoH 3HaHHS MOXHO NMPOBEPUTH, PEILMB 3aJIaHUS JLIST CAMOITPOBEPKH.

Hckpenne xenaem ycnexa!



HEPABEHCTBA

CyujecTByeT MHOIO 334a4, HPH PEICHHH KO-
TOPBLIX HYKHO CpaBHld'l‘b HCK{)'I‘prle yHCHa Wit
BEIHUNHBI, HAHTH 3HAYEHUS NEePEMEHHOMN, YIOB-
JIETBOPSIOLUME HEKOTOPOMY HEPABEHCTBY.

B atom naparpade Mbl BbIsICHItM CBOHCTBA YHC-
JNIOBBIX HEPABCHCTB, Kak A0Ka3bliBaTh HEPABEHCTBA,
YTO TaKOEe HEPABEHCTBO C MEPEMEHHON M chcTeMa
HEPABEHCTB C MEPEMEHHOM, KaK pellart HepareH-
CTBa H UX CHCTEMDbI.
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: §1. Hepasencmea

BERR Yvcnosuie HepaseHcTBa

1. YucnoBbie HepaBeHcTBA, Brl 3HaeTe, YTO 3anMcH
:;'- > %; S5>-7
ABJIAIOTCA PUMEPaMH 4UCI06bIX HepaseHchie. Bbl HaydWIIHCh CPABHMBATHL HATy-
pansHele YKcna, IpobH, pauHOHAIbHbIE M IEHCTBHTENBHBIE YHCIA.

Hsgectro, yro 25> 17. Haiinem pa3snocts seBoil # Npapoil yacTedl 31oro
HEpaBEHCTBa:

25> 17; 032>0,2;

25 — 17 = 8 > 0 — pa3HOCTh NONOKHTENBHA.
Haiinem pasHocTe neBoit 1 npaBoi vyactei HepaseHceTsa 7 < 10:
7 —10=-3 <0 — pa3HOCTHL OTPHLATENLHA,
W3 paBenctsa 15 = 15 umeem:
15 — 15 = 0 — pa3sHocTs paBHa HYJIO.
CnenoBarensHo, CYLECTBYET 3aBUCHMOCTE MEXIY COOTHOLICHHAMM <»,
«<», «=» M IHAYECHHEM Pa3HOCTH JIEBOH W Npapoi yacTel COOTBETCTBYIOILETO He-
paBeHcTBa (paBeHCcTRa). DTy 3aBHCHMOCTE BHIPAXAET ONPENe/IeHHE.

Yucno a 6oavuie ucaa b, ecau pasHoCts @ — b — noAOKHTEb-
HOE YHCI0;

YHC/10 @ MeHbuie YHcaa b, ecin pa3HocTh 4 — b — oTpHuAaTeib-
Onpeodenenuel s -

HOe YHC0;
yHCi0 a pasHo wucay b, ecam pasmocTe a—b paena

HYyJI0.

Tak kak pasHocTe uMcen g ¥ b MoxeT ObiTh MO0 NONOKMTENLHOH, KOO
OTPHUATENBHOMH, TH60 paBHa HYNO, TO A1 N00BIX YKcen @ U b BHIMONHAETCH 0HO
M TONBKO OJIHO M3 TPEX COOTHOWEHHH: a > b,a<bumia=b.

3 .
Hcnonw3ys panHoe onpefieneHye, CpaBHHM YHCna 7 H % Jina aToro Hai-

JAEM HX pa3sHOCTh:

3.9 _32-79__3
7 7N 722 722

3 9
PasHocTe AaHHBIX YHCETl — YHCO MONOKHTENBHOE, 03TOMY 3 > Z
CnepoBarensHo, IS CpaBHEHUs IBYX uMcen @ U b aoctarouHo oOpa3oBath
PasHOCTS @ — b M BbISCHUTE, SBJISETCA OHA MONOXKUTENLHBIM YHCIOM, OTPHLATENIb-
HBIM ypciioM Wik HyneMm. Eciu a—b> 0, 10 a> b; ecim a - b <0, 10 a < b; ecnu

a-b=0,t0a=b.



1. Qucnoevie nepasencmea 7

Ha xoopauHaTHOM npsAmoil Gonbluee YHCHO M300paXxaloT TOYKOM, KOTOpas
NIEXUT DpaBee TOUKH, n3obpaxaloielt MeHpinee yMcno (cum. puc. 1).

a>h a<h

>
D9
-
=
ol
-

Puc. 1

B nepaBeHCTBaX HCNOJIB3YIOT 3HAKM: «<» — MEHBILE, «>» — Donslue, «<» —
MEHbLIE WK paBHO (He Gonklue), «>» — Gonslue WK paBHO (HE MEHBLUE).

HepapencTBa, 06pazoBaHHbIe TPH MOMOLLH 3HAKOB «<» HIIH «>», HAa3bIBAIOT
CcmMpo2uMy HEPABEHCTBAMH, A HEpaBeHCTBa, 00pa30BaHHbLIE LIPH NOMOUIM 3HAKOB
«<» UIIKN «>», HA3LIBAIOT HECMPOZUMIL. ‘

U3 onpenenenus cOOTHOWEHUH «DoNblue», «MEHBIIE», «PaBHO» CIEAYET,
yroa>b,ecnua—-b>0,a<b,ecnia—-b<0.

YucnoBeie HEpaBEeHCTBA MOTYT OblTh éepibiay W Heeepnbimu. Hauphmep,
5<8; 1,2>-1 — Bepusie HepaBeHCTBa, 21 > 30 — HeBepHOE HEPABEHCTBO.

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

CMpaBefIMBO HEPAREHCTBO
ala-4)<(a- 2%

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

Ins 3toro obpaszyem pasHoCTh JIEBOH M IpaBoit YacTeil HEPABEHCTBA M Npe-
obpasyem ee:

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

Taxk kak pasHocts a(a—4) —(a— 2)° OTPHLATENILHA NPK JTI0O0M 3HAYEHMH d,

TO HepaBeHCTBO a(a —4) < (451'—2)2 CNpaBeJUINBO TaKXKe NpH 1I060M 3HAYEHUH 4.

-
1 ot ayrpi teH @)‘

Ynpaxnenue 1. Jlokaszars HEpaBEHCTBO %+é 22, ecnna>0,b>0.
a

e O6pasyeM pa3HOCTH eBOH M NpaBoii yacTell HepapeucTsa 1 npeobpasyeM ee:

a,b_,_d+b'-2ab_(a=b)
b a ab ab
PasHoCTs MBI IPEACTABIIIM B BUAE APOOH, YUHCIHTEND KOTOPOH HEOTPHUATENEH,

TaK KaK OH fAB/IAETCA KBajparOM HEKOTOPOro 4Mcia, a 3HaMEHATElb NMONOKHTENICH

KaK [pOM3BEIEHHE MOJIOXKHKTENLHBIX uKce). Tloatomy 3ta apobe, a 3HauYMT M pas-
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a b
HOCTB, HEOTPHLATE/BHDL %+ E— 2 2(0. CnenmoparensHO, HEPABEHCTBO E F=
a a

CIPABEIMBO NPH JIIOOBIX MONOKUTENBHEX yHcnax au b, ©

Ecnu B NI0Kka32HHOM HepaBeHCTBE MpHHATH, 4TO b =1, To monay4yum Beproe

HEPABECHCTBO:

1
a+—22,rgea>0.
a

Hrak, cyrmma 08yx nonodsicumensHblx 63aumno 06pammsix sucen we meHvuie 2.

Ynpaxucuue 2. Jloxaszars nepasenctso 9+ b >+Jab, ecnmna>0,b>0.
2

®06pa3yem pa3HoCTk JIEBOIT M (PaBOH YacTeil HEPaBEHCTRA M npeobpasyem ee;

a+b_ o _a-2Jab+b :(‘/‘:“‘E)z -
2 2

2

Crnenoarensuo, £ +b > Ja_b d
2

Jlis nonoXUTENBHBIX qucell @ u b uncno ~ab HasbiBalOT MX cpedHum zeo-
Mempuveckum (MIH cpednum nponopyuonansiiviv). Hepasencreo

ﬂz ab ,rpea>0,b2>0,

CTIPaBEJUIHBO M MPH JHOOBIX NOJIOKUTENBHEIX Yuchax a u b. Iloatomy cpednee apudh-
MEMUYECKOE ()8}27 ROTONCUMENBHBIX YLUCEN HE MEHbIUE UX cpeﬂneea 2e0MEMPUHECKO20.

Ynpaxuenue 3-)‘_].0[(&331'5, yto HepaseHctBo 10a”—6a +2ab+ b +2>0 cnpa-
BEJUIMBO NPM JIFOOBIX AEHCTBHUTENBHBIX YHCAAX a U b.
®10a’-6a+2ab+ b’ +2=9a"—6a+ 1)+ (@ +2ab+b) + 1 =
=@a-1+(@+b)’+1.
Tak xak (3a — l}2 >0, (a+ !;l)2 > 0 npu 100BIX JAEHCTBUTENBHEIX YHCHAX d | b,
10GBa-1)’+@+b’+1>0. ®
Tpumeuanue. Ilpu noKa3aTEIHCTBE HEPABEHCTBA TPH [IOMOMLH ONPEAEEHHS COOT-
HOWIEHHH «0oMblle», «MEHbIIE» WM «PaBHO» PasHOCTb JIEBOH M TIPABOH YaCTH HEpABEH-
CTBA HYXHO 1Ipeobpa3oBars Tak, 4To0bl MOXKHO GLTO OUPEAETHTD 3HAK PasHOCTH.
Beipaxenue, nonydenroe nocne npeobpasopanyi, IPHHIMAET HEOTPHIATE k-

HBIE 3HAYEHHA, €CIIM OHO ABJIACTCA, Harnpumep, CYMMOﬁ, [IpOH3BEeIeHHeEM HJIM 4acT-

HbIM HEOTPHLUATENBHBIX YHCE], YETHOM CTENEHRID HEKOTOPOT'O BRIPAXEHMS H T. 1.
Beipaxxense npyHUMaET OTpULATEIbHBIE 3HAYCHUSL, €CITH OHO ABJAETCH CYMMOM

OTPHUATE/IBHBIX YKCE], POM3BECHHEM HIIH YACTHBIM YMCEN PA3HBIX 3HAKOB M T. [
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i

CTHC

1. CpaBHuTE C HYJIEM PasHOCTB JICROH M IPaBOil YacTei BEPHLIX HEPABEHCTB:
a)m<n; 0)p=gq; B)8>y; k<S5
2. Useectro, uto a > b. Moxer nu pa3Hocte a — b pasustsca: —5; 0; 2; 0,017
3. CpaBuute uvcnaaw b, b v ¢, @ U ¢, OTMEUEHHBIE TOYKAMH HA KOOPAMHATHO#H
npsmMoit (puc. 2).
b a c
X
Puc. 2
o R +'-—~+_} '
Y/ ay LA %
4. CpaBHuTE YMCNIa X M Y, €CNIH Pa3HOCTE X — y paBHa 8; 0; —1,5.
5. Cpasuute yncnammun,ecmim—-n=-3;m-n=3.
6. OTmeTsTe Ha KOOPAMHATHOH NPAMOM TOYKH, COOTBETCTBYIOILHE YMCIaM p. g
ur,ecp<rr<gq.
7.  OtMeTbTe Ha KOOPAMHATHON UPAMOH TOYKHM, COOTBETCTBYIOLIME YHMCHaM d, b

Heecauce>b, b>a.

Cpaenume wucaa:

8.

10.

11.

12.

3 15 1 11 3

—H 3 6) - n04; e W
5 "% e YT

1.2 7. 3 1
aJBM?' 0) “H 5’ B)3H0,3.

3 2 4
3anuiuuTe B NOPAAKC BO3PACTAHMSA YHCIA: 57377
4 2

3anuiuuTe B Mopsake yOsBauus yucna: 3 I-l—; 7

CpaBuute 3HaueHus Bolpakennit S(@+2)-2a w 3a-4 npua=-3; a=0,1.
Hokaxsre, “to np noOOM 3HAYEHUH @ 3HAYEHHE NIEPBOTO BBHIPAKEHUS
6onkwe COOTBETCTBYIOINETO 3HAYEHH BTOPOTO BLIPAMKEHHS.
CpaBuure 3uayenus spipakennit 6(b—2) +4bu 10b+ 1 npub=-0.1: b=0.
Jokaxxure, yro npu n:060M 3HaueHuu b 3HAYEHHME NEPBOTO BBLIPAKCHUSA
MEHBUIE COOTBETCTBYIOLLETO 3HAYEHHS BTOPOro BBIPKEHUA.
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Joxaxcume nepasencmeo:

14.

15.

16.

17.

a)2(a-3)+5a<T7a+8:; 6) (a—4)a+5) >d +a-30;
8) (b—5)" > b(b - 10); ) ala+7)<(a+3)a+4).

a) 12b + 8 > 4b + 8(b - 0,5); 6) 207 + 13x +3 < (2x + 5)(x + 4);
B) (b-3)b+3)>b - 14.

a)d + b’ > 2ab; 6) a’ + 9> 6a;

B) m(m + n) > mn; )2y’ - 21> (y +5)(y - 5).

a)4+ b’ >4b; 6) x(x +2) > 2x—3;

B)al(a +b) + | > ab.

%ﬁ
u:
(4]

d
R
=

18. CpapnuTte ymncna:
1 1

a) JE_Ji " J_‘_5+\E‘ 6) \B"\E H J§+Ji
}ona:»cnme Hepaseucmeo:
19. a)4bc<4b’+c% 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) 9x" - 3xy +y* > 3xy; 6) (5-3y)23y(y-2)+1;

B) 8b(3b - 10) < (5b - 8)’; (@+1Y>4a-1;

B X +6x+y -2+ 10>0; e)5a* +4a-2ab+ b +2>0.

3¢ _1 2 1
< <=

2. W52 357 N2
22. OnpenenuTe 3HaK YKHCIIA X, €CITH H3BECTHO, HTO:

a) 8x < 3x; 0) Tx > 4x; B) 2x <-3x; r)—-10x > -2x.

g™
‘ho*ae tbB b
N

Hoxaxcume nepaeencmeo:
23. a)d+b+2>2a+b); 6) d* + b’ > ab;

B) 2’ + b* + 1> 2ab + 2a; Om’n+mn’<m*+n’;

1) @ + 5b° + 4ab + 4> 4b; e)1+24°>a*+24.
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24. 2) ab+122Vab; 6) #ab <(Va+\b) ;

2 2
B) b +5>M; r) 445 >2.
2 Va* +2

Yxazanue. B) Tlpu onpeneneqHny 3Haka pasHOCTH JeBOH M NpaBoii HacTed BOCNONbL-

2
3yHTech TOXAECTBOM b3+5=(\lb2+4) +1.

25. JloxaxkuTe HEpPaBEeHCTBO b%~+%>i+% ,eenna>0,b>0,a#b.
a a
F——— gy
F’ﬁpa%«ﬁenuﬂt Ans m?a of BITHJ?
| i
26. Peuute ypasHeH#e:
4x x 1
- =3x-5; +——=3=,
a)(x—-5)(x+1)=3x-5; 6) L

27. HaiiguTe 3Ha4YE€HHUE BHIPAKEHHS:

) Vi§-50+ 3B, 6) (v2-3) ~———.
2 V2+43

28. Oreu B TpH pa3sa ctapiue cbiHa. Yepes 6 ner cymma umcen et OTUA K ChiHA
Oynet pasHa 68. CKONBKO JIeT ChiHY ceifvac?

29. Cembs COCTOMT M3 OTLA, MaTEPH M TpeX cbiHOBeH. Beem Bmecte um 90 ner. Pas-
HOCTBH B BO3pacTe chiHOBeH cocTaeisieT 2 ropa. Yucno ner matepu Ha 10 Goneiue
4HCha JieT CHIHOBeH BMecTe. PasHOCTL Ywcna ner OTLa M MaTepH paBHA YHCITy
ner cpeaero ceiHa. Ha ckoneko ner Math ctapiiie MiaLiero cbiHa?

IRl Csoitctsa uncriosbix HepaseHCTs
Ceoiicmeo 1 l Ecama>b,710 b<a.

Hoxazamenecmeo. Ecnn a > b, 10 a— b — nonoxurensroe 4ucno. [poru-
BOMIONIOXKHOE eMy 4HCIO —(a—b)=b—a sABIfeTcs OTPHLATENBHBIM. Tak Kak
b-a<0,Tob<a.e

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

Hoxazamenvcmeo. Tlo ycnosuio a <b v b < ¢, noaromy a—b v b— ¢ — otpulia-
Tenvhbie yucna. Cymma aByX OTpHUUATENBHBIX YHCEN SBIAETCS OTPUUATEIBHLIM YHC-
JioM, noatomy (@—-b)+ (b—-c)=a-b+b-c=a-c<0.Takkaka—c<0,T0a< C.®
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I'eoMeTpuuecKas HLNOCTPaLKA CBOficTBa 2 Pe/ICTaBRNIEHa Ha PHCYHKeE 3.

a b c x
Puc. 3

AHAJIOrHYHO MOXHO JI0Ka3ark yTeepaeHue: ecmma >bub >c,10a>c.

5 Ecau k 06eMM 4acTAM BEPHOro HEPaBeHCTBA NPHOABUTE
Ceviicmeo 3 P pa P

O/1HO M TO K€ YHCJIO0, TO NOJTYYHM BEPHOE HEPABEHCTBO.

Hoxazamenscmeo. Ilyete a <b 1 ¢ — moboe uncno. Jlokaxem, 4yto 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.

AHanoruiHo IIpoBOOMTCS OOKA3aTeNbCTBO AR cnydad a > b w nroboro
qHCHa C. e _

Cnedcmsue. Ecau nekomopoe ciazaemoe hepenecmit u3 00HOU Yacmu 8epHo-
20 Hepagencmea & Opyzylo, UMeHus Hpu 3MOM 3HAK CAG2AEMO20 HA HPOMIBONO-
NONHCHBLH, MO RONYYUM 6€PHOE HEPAGEHCMEO.

Horazamenvcmeo. IlycTs a< b+ ¢ — BepHoe HepaBeHcTBO. IIpnbaBum K
obOHM ee yacTAaM YMCNO —¢, NOMY4YHM BEPHOE HEPaBEHCTBO a + (—¢) < b + ¢ + ()
WK a—c< b, Utak, ecnu nepeHecTH cnaraeMoe ¢ B JIEBYIO HacTh HEpaBEHCTEA,
H3MCHHB €ro 3HaK Ha NPOTHBOIIONOXKHBI, TO NOJY4YHM BEpHOE HEPaBEHCTRO. @

Ecnu 06¢ 4acTH BepHOro HepapeHCTBA YMHOXKHMTL HIIM
pa3genMTe Ha OAHO H TO Ke NOJOKHTEIBHOE 4MCI0, TO
MOJY4HM BEPHOE HEPABEHCTBO,

Ceoiicmeo 4 Fenu ofe 4acTH BEpPHOro HEPABEHCTBA YMHOMKHTE HIH
pa3feNMTE HA OAHO M TO e OTPHUATEJLHOE YHCIIO H M3-
MEHMTL 3HAK HEPABEHCTBA HA NPOTHBOMNOJOKHBIH, TO
NOJYy4HM BePHOE HEPABEHCTBO.

Hoxazamenrvcmeo, Ilycth a < b. JlokaxeM, 4To ac < bec, ecam ¢ — TONOXKH-

TeNbHOE YHUCTIO, 1 ac > bc, €CNU ¢ — OTPULATENLHOE YHC0. PaccMOTPUM pasHOCTh:
ac —bc = cla - b).

Ilo ycnosuio a <b, nosromy a—~b<0. Ecnu ¢>0, T0 B npoussenesun
c(a —~ b) neppblii MHOYKHTEL NONOKHTENLHBIHA, 8 BTOPOH — orpuuarensueii. Ilo-
stomy c(a — b) < 0. B nannom cyuae ac — be < 0, oTKyna ac < be.

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

AHanorH4HO MPOBOAMTCS NOKa3aTENRCTBO, ECNIM UMCEM HEPABEHCTRO a > b.
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CripaBeUlMBOH SIBNsSIeTCA M 4acTb CBOHCTBA, Kacaroliascs JieneHus obenx
yacTeil HEPaBEHCTBA HA HEKOTOPOe YHCIIO, TaK KaK JieIEeHME MOAHO 3aMEHHTh YM-
HOXEHHEM Ha YHCNO, 00paTHOE NeNTHTeNio. ¢

|
Cneocmeue. Eciu a u b — nonoxcumeawhvie yucaa v a < b, mo 1 > 3
a

Hoxazameabcmeo. Pazjiennm o0e 4aCTH HEpaBeHCTRA a < b HA NONOKHTENb-
Hoe uyucio ab. Tomyaum:

a b. 1
ab“ab’ b °

OT0 clieICTBHE MOXHO MCTIONBL30BATh TIPH CpaBHEHWH dHCeN, 0OpaTHBIX AaAB-

ubiM. Hanpumep, riockoneky 2<2.10-L51

|
N

3ameyanue. [Ipoiinoe HEpaBeHCTBO ¢ < b < ¢ MOXHO 3anucaTh B BUJE JBYX

1 1_1
—. —_
3 TO €CThb 25"

HepaBeHCTB: a<b u b<c. Ecnu a<b n b < ¢, 10 Ans nwoboro yucia m cripasei-
JIHBbI HEpaBeHCTBA: a+m<b+mub+m<c+m, okynaa+m<bh+m<c+m.
Hrak, ecny ko BceM 4acTsIM BEPHOTO ABOWHOrO HepaBEHCTBA NPHOABHTL OAHO U TO
e YUCNO, TO TIONYHHM BepHOE JBOHHOE HEPaBEHCTRO.

AHanornyso MOXXHO 060CHOBATE YTBEPKIEHHS:

ecna<b<cum>0, 10 am< bm < cnt;

ecnia<b<cum<0, To am>bm> cm. To eCTs cm < bm < am.

e

Ynpasucnue 1. Y3BecTHO, 4t0 —1 <x < 3. Ouennre 3naueHne BbIpaxeHus:
a)x-3; 0) —x; B) 2x—5.
e a) IlpubaBumM ko Bcem HacTaM HepapercTBa —1 < x < 3 smcno -3, nonyuum:
~1-3<x-3<3-3, orkyna—4<x-3<0.

6) YMHOMHM Bce HacTH HepaBeHcTka —! < x < 3 Ha ~1, nomyunm:
l>=x>-3, mum-3<-x<l.

B) YMHOKMM BCE 4YacTH -34JaHHOTO HEPABEHCTBA Ha 2, HONYYUM:
~2 < 2x < 6. Tenepsb npubasumM KO BCEM yacTsiM NOJTYYEHHOTO HEPABEHCTBA YHCHO
=5, nomyunm: -2 -5<2x~-5<6-5, otkyma-7<2x-5< l.¢
VYupanxuenue 2. [10xazats, 41c a+1>d+a,eccma>-1.

e Obpasyem pasHocTs JIEBOI 1 DPaBO¥ yacieil HepapeHcTsa ¥ npeobpazycum ce:

a+l-d—a=@-d)+(1-ay=da-1)-(a-1)=(a-)@-1)=
=(@a~1a-1)a+1)=(@-1)(a+1).
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3nayeHus BbIpaxeHHs (a ~ 1)? sBsmoTcs HeoTpuuaTenbHLIMH. TTo yenoprio a>—1.

npubaBuM K o6eHM YacTsM 3TOro HepaBeHCTBa uHcno 1, nomyuum: a + 1 > 0. TToaromy

(a- 1)@+ 1)>0.
Cne,aosamnmo,eumaz—l,mnep&mmmaﬁ 1 23+aamumncpnuu. ®

7 e

winy

30. CpapHuTEe YMCNA X H Y, ecnn‘x <3ui<y.

31. HzeectHo, yT0 m < n. Kakue W3 aaHHBIX HEPABEHCTB ABJISAIOTCS BEPHBIMU:
aym+7<n+7, o)ym-7<n-7; B)m+3>n+3;
r)3m<3n; n) =3m < -3n; e) %4%?

OTBeTsl 0BOCHYITE.
i ot
-¥p¢+e«bA #
] & W

32. HzBectHo, YTO @ < b. 3amHuTe BMECTO «¥» 3HAK «<» HIH «>» TaK, 4TO0HI

NOJIYYHIOCE BEPHOE HEPABEHCTBO:
a) Sa * 5b; 0) —7a *-Tb; B)—a *-b;

33. BwmecTo «¥» 3anMILNTE 3HAK «>» HWIH «<» TaK, YTOOH! ObLIO BEPHEIM YTBEp-
KIEHHE:
a)ecnna <-5,T0-5 *aq; 0)ecni-2>aua>b,T0-2*b.

34. MHssectHo, ut0 a <b. Henonksys cBoiicTBa HEpPaBEeHCTB, 3ANHILHTE BepHOE
HepaBeHCTBO, KOTOPOE MOJYHHM, CCIH:

a) k obeuM yacTsIM HepaBeHCTBa NpubaBUM uKceno —2;
6) obe yacTH HepaBeHCTBa YMHOXHM Ha 3;

B) 00€e YacTH HepageHCTBA YMHOXHM Ha —1;

r) obe YyacTu HepaBeHCTBa pasfenuMm Ha 5.

35. Hspectno, uto x>y. Hcrnons3ys cBoiicTBa HepaBEHCTB, 3alHMILMTE BEPHOE

HEPaBEHCTBO, KOTOPOE NOAYUNM, €CIlH:

a) Kk o6enm yacTaM HepaseHcTBA MpHOaBHM ywKcno 9;

©) 13 obenx yactell HepaBeHCTBA BLIYTEM YHCNO —3;

B) o0e YacTH HepaBeHCTBA YMHOXUM Ha —3;

r) o0e YacTy HePaBEHCTBA pa3leNniM Ha —3.

HzeecTHO, uT0 3,2 < a < 3,4. OueHnTte 3HaYEHHUE BbIPaKEHWS:

a)a+4; 0) 2a; B) 3a-2.
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37. WseectHo, uTo 1,4 < ¢ < 1,6. OuennTe 3HaUeHNE BbIPOKEHNS:
ayc-1;° 0) 3c; B) 2¢ + 3.
! T —
Wi:uouei‘ibis
Hoxadscume ymeepxcoenue:
38. a)Ecmac>bcnc>0,T0a>b;
6) ecnu %c% uc<0,70a>b.
39. a)Ecmman>bnun<0,Toa<b; 6)en:nu%<%un>0,*ma<b.
40. Cpasuute uncna a u d, ecnu:
a)a<bud>b; 0)b-a<0ud-b<0.
41. CpasnuTe uncna m M k, ecnu:
aym>nuk<n; 6)m-n>0un-k>0.
42. Cpaenute uncna = H g, ecriO<b<auc>0.
a
43. CpaBHute uHcna Lu -;-;:, ecmnO<a<buc>0.
a
1 1 1
44. 3anuumte B nOpsaKe yOBIBaHHS uucna — , b M —, €CJIM BCE OHHU NONOXKH-
a [
TeNLHEI M a > b, b >c.
45. MW3eectHo, 4T0 -2 £ x < 5. OlieHHTE 3HAYCHHE BHIPAKEHHS:
a) 1,5x-3; 0) —x: B) 1,5 -3x.
46. WUseectHo, 4T0 0,5 < ¢ < 2. OueHnTe 3Ha4EHHE BHIPAKEHHS:
1. 3. -2
3) ¢’ 6) & ).~
47. H3BecTHO, uT0 2 < y < 3. OLieHHTE 3HaUEHHE BHIPAXKEHUS:
a)-y; &)-2y+1; 5) %
48. OuenuTe nepuMeTp KBaapara co cTopoHoit b cm, ecnu 3,8 < b < 4,2,
49. Ouenute NEpPUMETP PABHOCTOPOHHETO TPEYFONbHHKA CO CTOPOHON a 1M,
ecnn 1,7<a< 1.9.
[l
- B i
4
5 &ﬁ'r.
50. Jloxaxute yTBEPHKICHHE:

a)ecnma<bubs<ct0a<c;
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6)ecrma<b. b<cuc<d oa<d,
B)ecmma>buc<0,10ac<bc;
r) eciy a. b — oTpUIaTeNLbHEIE YHCTA W a < b, TO %>%.

51. Jlokaxute HepaBeHCTBO @ + 8 > 2a° + 4a, ecmi a > 2.

el

52. Peumnte ypaBHeHue:

X —11_ 3x"+13 14 2 2
x =18; + =2=.
3= 5 9 2 9% %9 3
53. Pemure cHCTEMY ypaBHEHHI:
3Ix+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 MUTPOR KAXKIOTO W3 PACTROPOB HCMOME30-
Banmu?

55% Nmeercst 110 nuctop 6ymarn. M3 HHX HYXHO ciuiMTh Tetpaau no § u 1o
10 mcToB B Kaxaoi. CKONBKO MOXHO CLUIMTh TETPAAeH Kaxaoro suja’?

CnoxeHvie  yMHOXeHUe YMCINOBbIX HePaBEeHCTB.
OueHkKa 3Ha4YeHn BbipaXesnn

PaccmotpuM neficTeus, lcmap.ue MOXXHO BBITIOIHATH HaJl BEPHEIMH YUCIIOBLI-
MH HEpPaBEHCTBAMM.

1. Cnosxenne 4ucI0BBIX HepaseHcTe. Bo3bMem BepHbIE YHCTIOBLIE HEPABEH-
CTBa C OMHAKOBBIMM 3HaKaMu: —3 <4 u 5 < 7. CnoxuM 3TH HepaBeHCTBa NOUNEHHO.
TMomy1ny BepHOE HEPaBEHCTRO TONO 3KE 3HaKa, a UMEHHO: -3 +5<4+7mwm 2 < 11.
B o01uem cinyuae cripaBenvBEo Takoe CROHCTRO:

EcaM no4fieHHO CJ0KMTH BEPHBIE HEPABEHCTBA OAHOIO
3HaKa, coXpanue MX OOIHHA 3HAK, TO NMOJYYHM BEpHOe
HEPABCHCTEBO.

Ceolicmeo 5

Hoxaszamenocmso. Ilycte a < b w ¢ <d. HyxHo nokasate, yto a+c<b +d.
Yro6bl NONYy4HTH CYMMY @ + ¢, npubaBuM K 06eMM YaCTSM MEpBOro HepaBeHCTBa
YHCIIO ¢, @ YToOBl NONYUnTH Cymmy b +d, npubasuM K oBeHM yacTsM BTOPOro
HepaBeHcTea unc:1o b. ToayuuM Bephble HeparencTBa: a +c<b+c, b+c<b+d.
I'lo crolicTBY 2 M3 MOCNEIHUX JBYX HCPAaBEHCTR CHENYCT, YToa +c < b +d.
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AHANOrH4YHO MOXKHO JIOKa3aTh, yroecnna>buc>d. oa+c>b+d. ¢

2. YMHOXKEHME YHCIOBBIX HEpaBeHCTs. BosbMeM BepHble HepaBeHCTBa:
7>2 u 5>3. lounenno nepeMHOXHUM uX. llonyuuM BEpHOE HEPABEHCTBO
7:-5>2-3um35>6.

MourenHo nepeMHOMUM HepaierncTea —3 < 1 ¥ —4 < 6. Tlonyunum HesepHoe
HepaBeHCTRO 12 < 6.

B niepBoM ciyuae BCe YMCNA JAHHBIX HCPABEHCTB ObIIM MONOXHTENLHEIMK.
BO BTOPOM -— TMONOXHTENBHEIMH M OTpHUATeNbHBIMH, JlOKaxeM clemyoulee

CBOMCTRO.

Ecau nounenxo NEPEMHONKHTL BEPHBLIE HEPABCHCTBA O11-

. HOr0 3HaKa, JCBBLIC U NMPaBbI¢ YACTH KOTOPBIX — NOJO-

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

Jokazamenvcemeo. Tlyets a< b u ¢ <d, tne a, b, ¢ v d — NONOXUTENBHEIE
yucna. Hyxno nokazars, uTo ac < bd. Ymuoxum obe yacTH HepaBeHcTBa a < b Ha
MONOKHTENILHOE YMCIIO ¢, a 00e YacTH nepaBeHcTBa ¢ < d — Ha NONOKUTENbLHOE
uncno b. IoayunmM BepHbie HepaBeHCTBA: ac < be, be < bd. [lo ceoiicTBy 2 U3 no-
CIEJIHMX ABYX HEPABEHCTB CNENYeET, UTo ac < bd.

AHanoryyHo MOKHO 0OKa3aTh, yTo ecma>bwuc>d,raeda, b, c v d — no-

TIOKUTENLHEIE YHCHA. TO ac > bd. ®
Cnedcmeue. Ecnu a < b, a u b — nonosicumenvhble Hucia, n — HAMypaiv-
Hoe wucno, mo a' < b

an JIOKa3aTeJibCTRE CIE/ICTBHA JOCTATOYHO B3SITh M HEPaBEHCTB 4 < b n

MOYNIEHHO UX NEPEMHOXHTS.

3. Ouenxa 3naqeHuii BHIpaskeHHi. Pacemorpim npumep.
Ipumep L flavo: 11 <x < 141 1 <y < 2. OueHuTs:
a) CyMMY X + y; 0) pa3HOCTL X — y;

B) NPOU3BEAECHHE XY; r) yacTHoe =
; y

® a) OueHum cymmy x + y.

Ipumenum K repaseHcTeaM 11 <x 1 1 <y CBOHCTBO O MOMICHHOM CHOXE-
Hun uepaseHeTs. [onyuum: 12 < x + v. [Ip#MeEHHM 310 e CROHCTBO K HEPaBEHCT-
BaM x < 14 u y < 2. lonyunm: x +y < 16. Pesynwrar 3anuiueM B BHAE JBOHHOrO
HepaseHcTBa 12 <x +v < 16.
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CoxpalueHHO 3TH Npeobpa3oBaHus 3aIHCHIBAIOT TaK:
ll<x<l14
+
l<y<2
12<x+ y<]16.
Obyas cxema OYeHKU CYMMBL UMeem MaKoii 6uo:
a<x<b
c<y<d

atc<x+y<b+d.
6) OueHnM pazHOCTh X — Y.
3Has, Kak OlleHMBAcTCA CYMMa, NPEICTABHM Pa3sHOCTb X —Y B BHIE CYMMBI
x + (-y). CHauana OlEHUM 3HaueHHE BBIPKEHHS —y. YMHOXUB BCE HACTH Hepa-
BeHcTBa 1 <y<2 Ha ~1, nonyunm: —1 >~y >-2 umu -2 <—-y<-1. Cornacso
CBOWCTRY O NOWIEHHOM CNIOXKEHHH HEPABEHCTB TIOJYHHM:

11<x<14
+
—2<-y<-1

O9<x-y<l3.

Obwas cxema oyerku pasHoOCMU UMeen Maxot Uo:

a<x<bh

c<y<d
a—d < x-y < b-c.

B) OLeHuM mpou3BeaEHHE XY.

Tockoneky 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. [omyqaum: 11 < xy. Ilpumennm 310 ke CBONCTBO K HEpaBeHCTBaM x < 14 u

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

Coxkpaiesro 2TH npeodpa3oBaHs 3aMHCHBAIT TaK:

y Ill<x<l4
l<y<2
1< xy<28.
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Obwjan cxema oyenku npou3ee0eHus uMeem maxoi 6uo:

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

' ac<xy<bd
r) OueHuM yacTHoe . »

TpencTaByuM YacTHOE ~ B BHJIE TIPOU3BENEeHHS x-l. Tockoneky 1 <y <2,
y y

1 1 1 _1 =
10 +>Ls Ly 7 < =< 1. CornacHo cBOHCTBY O MOYNEHHOM YMHOXEHHH He-
y

1 y 2

PaBEHCTB NOMyYHM:

Il<x<14
X1 1
—<—x<l
2y

11 _ x
—<=<14
2 ?

TO €cTh 5,5 <X<14,
y

Obwas cxema OyeHKu vacmHo20 umMeem maxkou euo:

a<x<bh

o |

bttt 5

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

a+b
® HMcnonb3yeM H3BECTHOE HEPABEHCTBO T >+ab ,rae a>0, b>0. 3anu-
LIEM HTO HEPABEHCTBO AJIs YMCEN M W N, @ IOTOM — A1 4ucen mn u 1. [onyyum

DBa BEPHBIX HEPABEHCTRA:
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VnMHO¥kHM 00€ HaCTH Kax/10I'0 HEpaBeHCTRa Ha 2:

m+n22ymn:  pm+122mn.

[Mounenno NCPEMHOMIIB ITH HEPABECHCTRA, MNONYYHM:

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

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

30BaJIH H3BECTHOC HEPABCHCTBO, MOKA3AaHHOC paHec. OcobeHHOCTh HCTIONbL30BaH-

HOTO cnocoba J0KAZATEIbCTRA HEPaBEHCTB COCTOMUT B TOM, YTO:

1) zamicpieaem HeCKkoabKo NEPABEHCME, OOKA3AHNBIX PAHCE;
2) nepemmodcus (way CRoJCUE) Imit HEpaselcmea, RPUXoOOUM K OoKasvleae-
MOMY HEPABEHCIMGY.

W

R

56.
5.
58.

59.

Cnoxute 1 nepeMHOXKBTE NOUNEHHO HepaBeHeTBa S >3 17 > 4.

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

Tlosyunm 511 BEpHOE HEPABEHCTBO TOTO JKE 3HAKA, MEPEMHONKHB MOUNEHHO
HepaBencTBa4d > -2 n 1 >-37

TMosfyunm 11 BepHOE HEPABEHCTBO TOTO JKe 3HAKa, BOBEAs B Keaapat o0e
4acTH HepaeeHcTBa —5 < 27

.¥|:w.*aauhhﬁ SR ]
|

Cnodicume nouneno nepasencmea:

60. a)-7>-9u9>4; 013<251-34<-173;
B)25<32u-1,7<-09.
6l. a)-ll<-9u-3<7; 0)-0,1>-03u1,2>0_8.
Hepemnoocome nounenio nepasencmea:
62. a)08<12us5<T7, 0)7.2>3.5105>04.
63. a)025>0,1u12>8; 0)03<05ull <18
64. Bossenure B kpagpar obe 4acTH HEPABEHCTBA:
a)9>7; 0)09< 1,2
65. MHssectno, 4ro 2 <a <4 n-5< b <-2. OuenuTe 3HAYEHHE BRIPAKCHHA:
a)a+b; 0)a-b.
66.

HssectHo, uto 0.5<x<2 1 2<y< 3. OilcHUTE 3HAUCHHE BLIDAKCHUS: X + ;
X=X '
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67. Masectro, uro | <a <3 10,2 < b <0.5. Ouennre 3Ha4CHHE BHPAKEHI:
a)a+b; 6)a-b; B) ab.

r = L]

y"ne'F.e 5
i i

68. HseectHo, uto 3 <a <5u 7 <h <9 OueHnTe 3HAUCHNE BHIPAKCHMS:

a) a + 2b; 6) 2ab; 8) %.
69. HM3sectro, uro 4 <x <5 n 8 <y < 10. Ouennre 3Ha4eHNE BLIPAKEHMS:
a)2x—y; 0) 0,5xy; B) % :

70. Ouennte nepuMerp TPEYIroNBHHUKA CO CTOPOHAMH d JIM, b JIM, € AM, €CiIH
2<a<2l; 16<b<l7; 09<c< 1.

71.  Ouenwure miowais KBajpara co CropeHoil b M, ecnu 1,1 <b < 1,2,

72. Ouenute HEpHMETP ¥ MUIOLIAAL NPAMOYTONIBHHKA CO CTOPOHAMH a cM U b ¢M,
ecm35<a<d; 2<h<22.

Hoxaxcume nepagencnieo:

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

74. a)(1 +a)(1 +bX1 +¢)> 8Jabc .ecnna>0.b>0.c>0;

6) (@ + 1)a+1)= 4ava , ecnm a> 0.

75. a)J5+-L—2.ecmla>0; 6) (X’ +1)+

Ja

L.
1

241

T B T O e e—

' | Y oberh!B s
P i | . &4 i

76. Jlokaxure HEPaBEHCTRO:
a)a +b ++d* > Wabed, ecnua>0,b>0,¢c>0,d>0;
6) (1+a)1+a,)..(1+a,) 22", ecim dy, oy -.., Ay — AOJIOIKHTEIBHBIC YHC-
na, NPOU3BEICHNE KOTOPBIX paBHo 1.

77. [Hokaxurte HCpaBeHCTRBO a+b+ L+ }I 24,ecnuna>0,b>0.
a 2

78. Jlokaxure, yto ecima+b=1,70 g’ +b* = % .
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i '"'h! S
. | i | i |

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

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

80. VYnpocTtuTe BeIpaykeHlie

81. 3adaua Jinepa. Jise kpecThsiHKN npunecny Ha peHok 100 sni, onHa Gone-
1€ APYroi; MPOAaBas uX no pasHeIM HeHaM, 06e KPecThstHKH JIEHET BEIpYYH-
su mopoeny. Torza nepeas ckaszana Bropoii: «Ecau Obt y meHst Obnn TBOU
siiina, 51 66! BRIpy4Ymna 3a nux 15 xpeiiuepos». Bropas orsetnna: «A ecnu 6bi

TBOM siiilia ObIH Y MeHs, s Obl BEIpYYHNa 32 HUX 6% kpeiinepa». CKonbKo
siui| ObLTO y KKJ108 KPeCThsHKH?

82. Kuwxublid Marasus nonyumsi ydebuuxku no ¢usuke v marematuke. Korna
66110 npopano 50% yvebnukos no marematuke 1 20% yuebnukoB no $pusu-
Ke, 4TO BMecTe cocTaBHiIo 780 KHHI, TO 0Ka3a/10Ch, 4TO Y4eOHHKOB 110 Mate-
MaTHKe OCTA/loCh B TpH pasa Goneiue, yem no ¢usuke. Ckonbko y4ebHIKOB
Mo MaTemMaTHKe MONYYUn Marasuu?

B HepasercTaa ¢ oaHoOl NepeMeHHOV.
Yucnosbie NpoMeXxyTKu

1. [TousTHe 0 HepaBeHCTBE ¢ OAHON nepeMeHHOH W ero pemenud. Pac-
CMOTpUM HepaseHCTBO 2x + 5 > 11. TIpn ogHuX 3HAUYEHUAX X JAHHOE HEPABEHCTBO
MpeBpalliaeics B BEPHOE YHCIOBOE HEPABEHCTBO, MPW APYTHX — B HeBepHoe. Ha-
[IpUMep, NPH 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»KHO HaitTH BCe 3HAY€HHst X, MPH KOTOPBIX HEPaBeHCTBO 2x + 5> 11
SIBNSIETCS BEPHBIM, TO COBOPAT, YTO HYXKHO pewums HepapencTso 2x + 5> 11, co-
IepxKalllee OfiHy NEePEMEHHYIO X.

Ilpu x = 5 nepasencTso 2x + 5 > 11 apasercs BepubIM. [ 0BOPAT, 4TO uMcno 5
SIBIISIETCS! pewuenuem NAHHOTO HepaBeHCTBa WK yooelemeopsem NaHHOMY Hepa-
BEHCTBY.,

PelneHneM HepageHCTBA ¢ OJHOMH NMepeMeHHOH HA3bIBAKT 3HA-
Onpedenenne| venue nmepeMeHHOM, Mpespauialoliee ero B BepHOe YHCI0BOE
HepaBeHCTBO.
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Pewuims Hepasencmeo sHauum Hailmy 6ce €20 pewenus ui 0okazane, 4mo
petuenuil Hem.
HepaBeHCTBO ¢ 0HOM nepeMEeHHOH MPeUMYLIeCTBEHHO UMeeT BecKOReYHoe

MHOXecCTBO pewienui. Tak, pelnenusiMu HepapencTsa 2x + 5 > 11 sBasitoTes 4YHCna

1 i
3,5; 4; 5; 55 H T. 1. MHOYKECTBa pelICHHH HEPAaBEHCTBA HHOTAA MOYKHO 3anHChi-

BaTh B BHOE Y1CNOBbIX HPOMENCYIMKOE.

2. Yucnorbie NPOMeKYTKH. PaccMOTPHM HECKONEKO TIPUMEPOB.

1) Hepaserctey -2 <x<3 ynoBaeTBOpsiOT BCe JeHCTBHTENBHBIE 4Yucaa
Gonpiue —2 U MeHbLUE 3, TO ecTh BCe ASHCTBHTENbHBIE YHCNA, NeXKalHe Ha YHCNO-
BOUM MpAMO# MEXAY ukcnamu —2 1 3. MHOXeCTBO BeeX uHhCel, yAOBIETBOPSIOLHNX
JIBOHHOMY HEPaBeHCTBY —2 <X <3, HA3BIBAIOT WUCIO6bIM HPOMEXCYMKOM HNH
MpoOCTO Hpomexcymkom U 0003Ha4aloT (—2; 3) (YMTAIOT: «MPOMEXYTOK OT —2 110
3»). Ha koopauxaTHOH npsAMoO# ero u3obpaxakor Tak:

3 3 x

Puc. 4

TTpoMexyToK 3alUTPHXOBBIBAKOT, TOYKH —2 H 3 H300pakarT «ImyCThl-
MH» («BBIKONOTBIMH» ).

Yucno 2,2 ynoeneTsopsieT ABOHHOMY HepaBeHCTBY —2 < x < 3, a uucno 4 emy
He ynosaetBopser. [ 0BOPAT, 4To YHCHO 2,2 npunadaedcum npoMexyTky (—2; 3), a
YHCNO 4 eMY He NpuHaoaexscun. )

2 273 4 %

Puc. 5

- 2) HepasenctBy ~2<x<3 ynoBaeTBOpslOT Bce NEHCTBUTENBHBIE 4HCNA,
KOTOpBIE JIEXKaT MEeXAY YucliaMi —2 U 3 WM paBHB! YucnaM —2 unu 3. MuoxecTso
Takux uyncen 00603HayaloT Tak: [—2; 3] (UHTAlOT: «MPOMEXYTOK oT —2 1o 3, BKIIO-
uad —2 1 3»). Ha xoopaunatsoit npsimoit ero nzobpaxaior Tak:

= 3 X

Puc. 6
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3) Muoxecrsa 4Kces], YAORIETBOPSIOILMX JBOFHBIM HepapeHcTBaM -2 < x < 3
H -2 < x £ 3, 0003HAYAKT COOTBETCTBEHHO [—2; 3) U (=2; 3] (YMTAKOT: «IpPOMEKY-
TOK OT ~2 710 3, BKMo4ad —2» U «IPOMEKYTOK OT —2 J10 3, BKawouas 3»). 31k npo-
MEXYTKH uz?ﬁpax{alo'r Ha KOOPAKHATHOM [IPSIMOii TaK:

#fW/ﬂw
-2 3 x By ] X

Puc. 7 a Puc.7 6

4) HepaneHCTBY X >4 yaoBieTROPAIOT BCE HeiicTBUTENbHBIE uncna Gonbite
4. Ha xoopauuatHoii npaMoii 311 yucna u300pakaroT TOUKaMH, JIEXKALHMH CIipa-
Ba OT TOYKH € KOOPAKHATOH 4. MHOMXECTBO uucen, yI0ORNETBOPAIOIMX HEPABEHCT-
BY X > 4, n300paKaloT MOMyNpAMO#, HaXOAILEHCS CMpaBa OT TOYKH € KOOp/MHA-
Toii 4 6e3 3710H TOYKH (cM. pHC. 8). Takoe MHOKECTBO Ha3bIBAKOT NPOMEKYTKOM OT
4 o nnroc beckoHeyHocTH 1 0603Ha4aKoT (4; +o0).

s

— it
4 X
Puc. 8
MHOKECTBO YHCElN, YNOBNETBOPAIOLIMX HEPAaBeHCTBY X =>4, u3o0paxaior
nonynpamoit  (cM. puc. 9). 310 MHOKecTBO 0003HaYaloT [4; +e0) (YHTAIOT:

«IPOMEKYTOK OT 4 10 niioc OECKOHEYHOCTH, BKIIO4asA 4» ).
A S

4 X
Puc. 9

5) MuoxecTBO unces, YROBIETBOPSIOIMK HEPABEHCTBY X < 8, 3alIMCHIBAIOT
(—o2; 8) M yMTAOT «MPOMEKYTOK OT MHHYC OeckoneyHocTH o 8». Muoxectno
Yyuces, YAOBICTBOPAIOUIMX HEpaBeHCTBY X < 8, 3aumchBalorT (—eo; 8] M uMraloT:
«NPOMEXYTOK OT MHHYC OeckoueynocTi A0 8, Rkmouas 8». Ha koopaumaruoii
NPAMOH 3TH YKCIIOBBIE [POMEXYTKH H300paXaloT TakK:

8 X P X
Puc. 10 a Puc. 106
6) MuoxecTBO Beex NEHCTBHIENBHBIX YKHCE H306paXaloT Beell KoopakHat-
HOM NpsMoil U 0003HaualoT Tak: (—oo; 409).

3. O6venuHeHHe u nepeceteHye YHCJIOBLIX NPOMEKYTKOB. Paccmorpum
JBa npomexyrka: [-1; 4) u (2; 7).

Puc. 11
Ilpomexcyrox [—1; 7) obpasyior Bce umcna, nNpHHALISKALHE [IPOMEXYTKY
[~1; 4) win npomexyTky (2: 7). Fosopsr. uto tpomexyTok [—1; 7) ssusiercs obve-
Ouneruem npomexytkos [-1;4) u (2; 7). Sanucesaot: [-1; 40 0(2;7) =[-1;7),
rjie «\U» — 3HaK O0BEIHHEHU.
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O0beaHHeHHeM YHCI0BBIX TPOMEXYTKOB Ha3bIBAKT MHOKECT-
Onpedenenue |BO BCeX HHCET, MPHHALIEKAMMX X0TH Ob1 0OTHOMY H3 ITHX NpO-
MEKYTKOB,

TpomexyTok (2; 4) obpasyrot Bce o6lme Yucna U3 npomexyTkos [-1;4) u
(2; 7), T0 ecTh Bce uMcaa, MPHHAATEKAILME KAXKIOMY M3 MPoMexyTkoB [-1;4) n
(2; 7). Tosopsit, 4ro npoMexyTok (2;4) sBRAETICS hepeceyenuem TPOMEXKYTKORB
[-1; 4) u (2; 7). 3anucwiatot: [—1; 4)N(2; 7) = (2; 4), e «» — 3HAK [epecedeHHs.

IlepeceuenreM HHCIOBBIX NMPOMEKYTKOB HA3LIBAKWT MHOKECTBO
Onpedenenue pec P

BCeX YHCE, NPHHAANEKALMX KAKIA0OMY H3 ITHX NMPOMEKYTKOB.

BERBERE [
e b s

OO6BeMHeHHEM W MEPECCUEHHEM JIBYX YHCAOBBIX NPOMEKYTKOB MOIYT ObITh HE YH-
CNOBHE MpoMexyTkH. PaccmoTtpum, Hanpumep, npomexyTiu [-2; 1] 1 (3; 4). Yucen, npu-
HaANexarnx o0oMM 3TIM MpPoMEXyTKam, HeT (em. puc. 12). Tlostomy rosopart, uTo nepece-
YCHHEM 3THX MPOMEKYTKOB ABIAETCA Mycmoe mHoxcecmeo. Ero o603Haya0T CUMBONOM
«@». 3anmceisaiot: [-2; 1]M(3; 4) = &. O6bennnernem npomexyTkoB [-2; 1] 1 (3; 4) aens-
erca MmumkecTBo [—2; 1]U(3; 4), He ABAfIoeeCcs YUCNOBbIM IPOMEKYTKOM (OHO «COCTOHT»
13 IBYX MNPOMEXYTKOB).

J .nn,ﬂ_

'/

-2 1 3 4 X
Puc. 12

Jns npomexytkoB [-2; 1] u [1; 40) MHOXKECTBO OBLMX HMCEN COREPAHT TONBKO
oaHO 4ueno — qucno 1 (om. puc. 13). Takoe mHoxecTBO o6o3Havator Tak: {1}. 3anuceisa-
wt: [-2; 11N[1; +0) = {1}. Jlerko waitty, uto [-2; 1JU[1; +00) = [-2; +).

2 Im\mxmx

Pue. 13

' TTTTT TR 3 =
Ll i L

e |

Yupamuenne L.Vyazarr, nauMenbiiee u Haubonbuiee [eHCTBHTEILHBIE 4YHCIIA,
NPHHATEKALIHE MPOMEXCYTKY: .

a) [-%: 1»01]; 6) [-2; 3); B) (—°; 4,8]; r) (5; +o9).
®3a) -—% ; 1,01; 6) -2; naubonpluero nelCTBUTENEHO YHCNA, NPHHANEXKALLE-

TO 3TOMY MPOMEXYTKY, Her. (JT0 cnemyer u3 Takux coobpaxenuil. Ilpeanono-
KHM, 4TO m — Hauboneinee yucno u3z npomexytka [-2; 3). Tak xak m <3, To
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MOYKHO pacCMaTpHBaTh MPOMEXYTOK (1; 3), nroboe YHCNo U3 KOTOPOTo GOnbILE M.
CnenoBaTenbHO, YHCNO n Ha NpoMexyTke [-2;3) He aBndercs HAWOONBLUMM.):
B) HaUMEHBIIETO YHCNA HET; 4,8; r) HY HAUMEHBLIETO, HH HAUOONBLLIETO YHCEN HET. ®

Vopaxuenue 2. OTMETHTh Ha KOOPAWHATHOH NPAMOE MHOXKECTBO YHCEI, YAOBIE-
TBOPSIOLUMX HEPABEHCTBY, M 3aMMCaTh 3T0 MHOXKECTBO B BHJE MPOMEXKYTKa
WK OOBEIHHEHUs TPOMEXYTKOB: a) [x| < 5; 6) [x] > 5.
® a) Moagynem uHcna x siBnsieTcs pacCTOSHHE OT Hayana OTcYeTa A0 TOYKH,
n3obparxalouei YHCNO x Ha koopauxaTHOH npsimoii. [ToaTomy peluenHaMu JanHO-
FO HEPABEHCTBA ABISIOTCS YMCIIA, COOTBETCTBYIOUME TeM TOYKAM KOOpPAHHATHOH
NpAMO#, KOTOpBIE JIEXAT OT HaYana OTcyYeTa Ha PaccTOsiHKUK He Gonbiue 5.

— gl Gy
-5 0 5 ”

CrnefoBaTenbHo, PEIEHHAMU HEPaBEHCTBA Y] £ 5 ABNsIOTCA Bee YMCHa, npu-
HaJnexawue NpoMexyTky [-5; 5].

©) Peenmsmu Hepasenctea |x] > 5 aBnsiorcs Yucna, KOTOPEIM COOTBETCTBY-
10T T€ TOYKH KOOP/JHHATHOH NpsiMOH, KOTOpHIE Ne)kaT OT Hauafla OTCYeTa Ha pac-
CTOSIHUH He Menbe 5 (Bonbiue 5 WM paBHOM 5), TO €CTh 3HAYEHHS X, YIOBIETBO-
PSIOILME HEPABEHCTRY X < —35 HIIH HEPABEHCTBY X > 5.

-5 0 5 o]
CreioBaTenbHO, MHOMECTBOM pelueHuH nepaBencTBa x| > 5 spisiercs obbe-
JIUHEHHE MPOMEXYTKOB (—eo; —5] 1 [5; +o0), TO eCcTh (—oo; —5]U[5; +c0). @

I
o L

; 0; 0.5; 4 snsnoTCS pelueHHaMH HepaseHeTsa 3x + 1> 27

83. Kakue 13 uncen -Z; —%

84. Hazoeute npoMexyTkH, H300paXKeHHbIE Ha PUCYHKe 14,

LU Ly LU g
4 5 X 29 5 X

a) 0)
R N T,
i TR 2 %

B) 1)

Puc. 14

85. Kaxkue u3 yucen -3; —1: 0; 1,7; 4 npunanear YHCNOBOMY MPOMEXKYTKY:
a) [-2; 4); 0) (-3; 4); B) (-1; 5); r) [-3; +2)?
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86. VYkaxure OOBEOMHEHHE H MEPECCYEHHC MPOMENKYTKOB, H300PAXKEHHBIX Ha
pucynke 15.

WM)—- S,
0 6% s, 4 *
a) 0)

Puc. 15

bt
y A i
o B
& W

87. Kakwe mn3 uucen —4; 0,5; 8; 10 sBnsioTcs peLIEHMAMH HEPaBEHLTBA
3(x-2)>2x+1?

88. Haiigute Tpu niobbie pelieHus HepaseHcTBa —3x + 1 < 3x.

Omuembnie Ha KOOPOUHANHOU HPAMOU IPOMENCYMOK:

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

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

Ommemvme Ha KOOpOUHAMHOU NPAMOU MHOXNCECMEO YuCen, YO08nemeopauee

HEpaseHcMay, U 3aNUULME MO MHONCECHIBO 6 6UOE HPOMENCYNIKA:

91. a)x>3; 6) x>4; B)-1<x<3; rl<x<s.

92. a)x<-l; ‘ 6)x>5; B)0<x<6; r-l<x<4.

93. Haiinure, eciu BO3MOXHO, HauGonsLuee HaTypa/ibHOe YHMCNO. MpUHA/JIeNa-
1ee NpoMexyTKY:

a) (-7; 8); 0) (-—=; 3); B) (-15;-3); r) (—eo; 7].
94. 3anuwmute BCe ENkic YUCNa, MPHHATTIEKALHE MPOMEXKYTKY:
a) (-1;9); 6) [5; 12); B) (-4; 10]; r) (0; 7).

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

95. a)[5; 11); 6) (8; 20]; B) [-3; +o0); r) (==} 2).

96. a)(3:8]; 6) [-4; 5] B) (—o; 3]; r) (0; +e°).
Ommemuine na KOOPOUHAMKOL NPSIMOTE HPOMENCYMKU U Hatidume ux obveduHeniie
u hepecevenne:

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

T

Ommemvme ra KOOPOUHAMHOU HPAMOT MHOXCECMEO Ylicel, YOOBIEMBOPAIOWUX HEPABEHC -
8Y, U 3anuwutime Mo MHONCECNBO 6 BUOE NPOMENCYMKA UL OBLEOUHEHIUSA RDOMENCYMKOE:
99. a)|q<3; 6) [x{>4 B) |x] <3.5; r) > L5.
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100. a) 4> 1: 0) v < 2,5: B} x| < 1.5; ) [x] >0,5.
101, 3apuwuTe NATH YKCEN, NPHHAVICKAMK poMexyTKy (0,1; 0,2).

sstopenust | | | | | |
1

PR

102. Pewnte ypaBHeHue:

a)7(2x—1)—5x=11+303x~2); 6) X2 = Sx+l _3x-6

20 5 4
103. TIpu Kakux 3HA4YEHHUAX @ 3HAYEHHUE HAPOBH PABHO HYITIO:
z_ al—5 al—-2
a+7 a+5 a -3a+2

104. Brianunk sHec B 6aHk 5000 rpu. Yactes mewer on monoxun 1og 7% 1010~
BLIX, a OCraibnbic — non 6%. Yepes ron obiuas cymma newer yrenuuunach
Ha 315 rpr. CKoNBEKO ACHET BHEC BKIAAYHK 11071 7% roaosbix?

105. 3adaua Bxackapu (useecmmozo unduiicko2o mamemamuxa XII 6.). U3 MHO-
/KECTBA YHCTRIX [BETKOB JNoToca ObUIM npuHecensl B xeprry: Llinee — Tpe-
Thsl YaCTh 3TON0 MHOXECTRA, BuitHy — nsatas, ConHny — wecras, yersep-
TYIH 4acTh NoMyyH] bxasahu, a OCTalbHBIE — HICCT HBETKOB — NONYYHI
noyTeHHbIH Yuntens. CKONLKO OLLI0 BEeTKOB?

IEEMl Pewetine HepaBeHCTR ¢ OfHON NEpeMeEHHON.
PaBHOCUNbHbIE HEpPaBEHCTBa

3apaua. OnHa cTOpOHa y4acTKa MpsIMOYroNibHOH (OpMBI HA 5 M JuHHee
Apyroii. Kakumu MOryT GBITE CTOPOHBI YYACTKa, YTOORI JUls €ro OrpakKIeHHs XBa-
THINO CETKH JUTHHOM 46 M?

Iycte amvna MeHbLIEH CTOPOHBI YYacTKa paBHa X M, TOIJA JUIHHA OONb-
el — (x + 5) M, a nepumerp yuactka — 2(x +x + 5) = (4x + 10) (m). Tlo yeno-
BHIO MEPUMETP He MpesbiiaeT 46 M, nosromy 4x + 10 <46.

Yrobbl HaliTh CTOPOHEL Y4acTKa, HYXKHO PeliuTh HepareHCTBO 4x + 10< 46 ¢
OJHOH MePeMEHHOI x.

Ipu pemennn nepaseHcTBa ero upeobpasyioT, 3ameHsas Goliee NpOCTHMY
HEPaBEHCTBAMH € TEMH e PEIICHHSIMH,

Hepagencmea. umeoujue 0OHu u me xce pemenus, HA3bIBAIOM PUGHOCUIbHbI-
mu. Hepasencmea, ne umeroujiie pewenuii, maKice Ha3pl6arom PAEHGCUaHbIML.

3ameHy HEpaBeHCTBa PABHOCHWIIBHBIME €My HCPABCHCTBAMH BBLIMONHAKT Ha
OCHOBAaHHH TaKKX CBOHCTE:
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1) ecnu evinonnune moycoecmeernsie Npeobpa3neanua HeKOMOpoil vac-
My HEPAGEHCMEH, KOMOPBIe He MERAINMm Jonycmumple IHUNEHNS NEPEMCINOI,
710 ROAYHUM HEPAEEHCIMBO, PABHOCUABHOC OUHILOMY;

2) ecnu u3 0OHOU HACHU HEPABEHCMBN NEPCHECHI 8 OPYZYIe HacHb Cd-
20eMOC, HIMCHUE €20 THAK Hil np(mms(mn;nmcnuﬁ, mo mm_;mumz Hepasencmaa,
PUBHOCHABHOE DAHHOMY;

3) ecnu ofe wacmiu HEPAGCHCHIEN YMHOMNCHMS UAN PA3OEINING HU 00HO U
me Mee ROTONCHMCIbHOe YUCHo, mo mmjmmu ne;mseucman, pﬂﬂﬂﬂfﬂ’ﬂbﬂﬂe
oannoMmy;

4) ec.tu 0be wucmn HEPUBCHCMEN YMHONCHING UL PA30CAUML HU OOHO U
MO Jce OMPUNAMETbHOE HUCIO U NPU IMOM HZMEHUNb 3AK HEPUGCHCMEA 1
HPORUGORONONCHBLEL, MO ROAYYUMN HCPUCCHCHIGO, PUSHOCUTBHOE OUHILOMY.

Hcenone3ys 911 cBOHCTBA. PELIMM HEPABEHCTBO:

4x + 10 <46.
Ilepenecem cnaracmoe 10 13 nesodt $acTH HEPAaBEHCTBA B NPaBYK) € HPOTH-
BOIONOKHBIM 3HAKOM, HOJNYYHM HCPAaBEHCTBO
4x<46- 10,
PABHOCHIIBHOE 3alaHHOMY HEPaBEHCTBY.
B 1paBoii yactu HepaBenctra 4x < 46 — 10 npusenem nofobHeIe cnaraemsle,

NOJTYUHM:
4x < 36.
Pa3nenus o6e yacTH mocneiHero HepaBeHCTBa Ha 4, NOJNYYHM HEPABEHCTEO
x<9.

Cnepoarensno. HepaseHcTBO 4x + 10 < 46 paBHocHnkHO HepareHCeTBY X <9,
€My YAOBAETBOPANT Bee yucna de Oonviue 9 (em. puc. 16). MuOXecTBO perieHuit
JaHHOT'O HEepaBeHCTBa MOYXHO 3arkucarh B BUAE YHCTIOBOrO [IPOMEXyYTKA (—oo; 9].

- N
g X
Puc. 16

Bepuemcs k 3apave. [InuHy MeHbluel CrOpOHBI y4acTKa Mbl 0003HAYMIM
yepes x M. J1oCKONBEKY ANMHHA CTOPOHB! BBIPAXKAETCS TIONOXKHUTENBHBIM YHCIOM, 10
X MOXET MpUHHAMATE 3Hauenust u3 npomexyTtka (0; 9]. Wrak, Menblas cropoxa
yu4acTKa He [[OJDKHA TpeBbIaTh 9 M, GonbLIas e CTOpOHa Ha 5 M JUTHHHEE Hee.

BuELANeMNA A

Peluas HepaBeHCTBO

4x+ 10<46, (1)
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MBI repeHecnu cnaraemoe 10 13 neBoil YacTH HEPABEHCTBA B MPABYIO C IPOTHBOMNONOKHBIM
3HAKOM H NOJIyYHIIH HEPAaBEHCTBO
4x<46-10. 2)

JokaxeM, uro HepaseHcTea (1) 1 (2) paBHOCHNBHBL

Ilycts x = a — noboe peieHne HepaseHcTsa (1), Torna 4a + 10 < 46 — peproe uu-
cnosoe HepaBeHcTBO. [lepenecem cnaraemoe 10 u3 neBoll yacTH HepaBEHCTBa B MPaBYIo,
H3MEHHB €r0 3HAK Ha IIPOTUBONOMOXKHBIHA, MOMYYHM BEPHOE 4YHCIIOBOE HEPABEHCTBO
4a < 46 — 10. U3 Toro, 4To nocnejiHee HEPaBEHCTBO AB/IAETCS BEPHBLIM, CIEAYET, 4TO YHCIO
a SBASETCS pellieHHEM HepaBeHcTsa (2).

[Myctb x = b — moboe peiienne HepaeeHcTea (2), Torna 4b <46 - 10 — pephoe un-
cnosoe HepaseHcTBO. [lepenecem cnaraemoe —10 w3 npaBoil 4acTi HEPABEHCTBA B JIEBYIO,
M3MEHHB €r0 3HaK Ha NPOTHBOIONOKHEIH, ONYYHM BEPHOE YHCIOBOE HEPaBEHCTBO
4b + 10 £ 46. M3 Toro, 4To nocienHee HEPaBeHCTBO ABNAETCA BEPHBIM, CNEAYET, HTO HHCIIO
b sBnserca perieHneM HepaseHcTBa (1).

Me!1 nokazanu, 4yro moboe pelueHre HepapeHCTea (1) ABIAETCH pellieHHEM HEepaBeHCT-
Ba (2) u moboe penieHre HepaseHCTBa (2) sBAseTCs pelendemM Hepaserctsa (1). [Moatomy
3TH HEPaBEHCTBA HMEKOT OJIHH H TE K€ PellieHHs, TO €CTh ABJAIOTCSH PABHOCHILHBIMH.

PasHocunbHOCTe HepaseHCTB 4x < 46 — 10 u 4x < 36, a Take HepaBeHCTB 4x <36 1

bt L6

Vapamuenne 1. Pemts vepasencrro 3(Sx— 1)+ 10> 7 - 2(1 — 6x) u oTMeTHTh

x <9 goKa3LBaOT aHAONHYHO,

I

Ha KOOpAMHATHON NPAMOI MHOMXECTBO €0 PELUCHHI.
® PackpoeM cKOOKH:
I5x-3+10>7-2+ 12x;
NEPEHECEM CNaracMel€, COIEPXKAlIHe NEPEMCHHYIO, B IEBYIO YaCTh HCPABCHCTRE, a
OCTa/IbHBIC — B NPABYIO YaCTh:
15x~12x>7~2+3-10;
NpHBEAEM NONOOHBIE ClaraeMbic:
C 3x>-2;
paszienum obe HacTH HepaBeHCTRA Ha 3:
x> =
3
e L Ll
-2
3

2 2
Otser, x > 3,1«111}:( 3 ) ]
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3t—-1 2 )
Vnpawuenue 2. Pelinte HepaseHCTBO T_ESI' OTMETHTh Ha KOOPJIHHAT-

HOM l’]pﬂMOﬁ MHOM¥ECTRO €T0 pemeHHﬁ H 3anHcars 310 MHOMKECTBO B BHJAC
YHCOBOTO NpOMeRyTKA.

e YMHOXHM 00€ 4acTH HepaBeHCTRA HA HAMMCHBLUKMH OOLIMIA 3HAMEHATENDb
Jpobeii, BXOAAMX B HEPABEHCTRO. TO €cTh Ha | 8. [Nomyunm:

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

Orner. (—=; 4,2]. @

Ynpawuenne 3. Peuuts Hepasenctso —2 < 3-5—2:-1 <5.

® VMHOXHM BCE yacTH HepaeeHcTBa Ha 2; —4 <3x—1<10.
I'TpubaBuM KO BCEM YaCTAM HEPABEHCTBA YHCIO 1:
4 +1<3x~-1+1<10+1; -3<3x<I1I.

2
Pasnenum Bee yacTy HepapeHcTea Ha 3, nosyunm: —1< x < 35.

Orser. —1<x 33% , HITH [—l; 3%] L]

¥Ynpaxuenne 4. Peuiuts HEpaBeHCTRO:

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

¢ a) Peluenusmu HepaBeHcTBa |2x — 3| <5 sBNsKOTCS YHCIE, YAOBIETBOPSIO-
1K€ ABOHHOMY HEPABECHCTBY

-5<2x-3<5.
IpubaBuM KO BCEM YacTsM HEPABEHCTBA YUCIIO 3, MOAYUHM:
2<2x<8.
PazjienuM Bce yacTH HepaBeHCTRA Ha 2:
-1<x<4.
— I
;7 4 X

Ontser. [-1; 4].

6) Mojtynb umcna — YMCIO HEOTPHUATEIBHOE, MO3TOMY MOAYNb YKCia HE
Mmoxer 6brTh MenbLue uncna —4. Hepasenctso |3x — 1] < —4 He uMeet peLueHHid.

Ortger. Peluenuii Her.

B) BeipaxkeHue 2x -1, cTosiee noa 3HakoM MOAY/S, JODKHO NMPHHHUMATE
3HAUYCHHUSA MeHbIUC —5 uan 6onkwe 5. Urak, 2x— 1 <-Sumu 2x— 1 > 5.
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Eciy HYXKHO HaiWTH 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 COBOKYITHOCTH, NONYYHM:
2x<-5+1;, |2x<-4; |x<-2
[21>5+l; [2x>6; L>3.
PeLueHusMH COBOKYITHOCTH SBJISAIOTCS 3HAYCHMSA X. YIOBMCTBOPAIOIIHE HEpa-

HOCMb HEPABCHCTB, KOTOPY#0 3aIHCLIBAIOT TAK! [

BEHCTBY X <—2 WA HCPABEHCTRY X > 3,

<3 3 X
OtBer. x<—2 unu x> 3. (OTBeT MOXKHO 3anMcaTe W B BHIC 0OBC/IMHEHMs
HpPOMEIKY TKOB: (—o0; —2)U(3; +00).) ®

T TTTTT

YctHo ' i
Ha o FAEE
106. PaBHOCH/IBEHBI TH HEPABCHCTRA:
a)5x+1>0us5x>1; ©6)3x<O0ux<(; B) 2x>0ux>07

107. Obocuyiite paBHOCH/IBHOCTE Npeobpa3opaHMii NPH PELICHHH HEPABCHCTRA:
3x-2>1; 3x>1+42; 3x>3;, x> 1.

| |
|

J__J_ W?eﬂb ‘A i % o | J. _J._. A I

Pewume HEPAGENCMEO, OMMEMBME MHONCECMEO €20 pEWEHHﬁ Ha KﬂOp()ﬂHﬂmHOi:‘

npﬂuoﬁ U 3ANUUINE IMO MHOICECIHBO 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)4x—T7>11; 8)2x-9<5+x; r)19-x>5+6x.
111 2y x-2 <0; 6)x+3,5>0; B)5x>15; N-2x<5

n)-0,8x>0; e)Bx—12<0; #)3Ix+11>5 3)3x-13>Tx+3.
112. Pewmte HepapeHCTBO 9x — 5 >4x + 3. 3anuuure TPH 3HAYCHMUs X, SBISHO-
IIMeCs pEIICHUAMH 3TOFO HEPaBEHCTRA.
113. Petunte nepaserctBo 11—2x < 15—4x. SBNSIOTCS M PELICHHSMH 3TOrO
HepageHCTRa 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); NSx+3)-3(1-x)>1-3x
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L
T

115, a)7(x-2)+20<4(x-3)-9;
B)z+ 10<5(2z +7) + 14(5 - 2).

X o
116. a) i >0: 0) 3 <0;
2x—1
117. a)%z(}; 0) x3 <0

06)23-y-32+y<y;
) Sy-(v+3)-4(2-y)<9.

; _[_(_ : g
}_H_T | y?l | i

-6 3
B) x8 <l; r)—S{ZZ.
x+7 x=5
B) 3 >1; r) 3 >4,
11

Pewunme nepageHcmeo:
118. a) 250(x — 3) > 500(x + 1) + 750;
9 & 11

—_—

I
L (3x+1
(Bx+D+=5<Z5%;

" 70

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

Pewwme 060iiHoe HEPABEHCMBO:
120, a) —1<3x+4<5;

T+2a _

B) 2< <6;

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

2x+l 2x~3 _ 1

B) =3 6 12
feoy e T
a0

93015 260

0) 0<2-5x<7;

8—x
—2<—=<2,
r) —2< 2 <

6) 4<8-3x<10;

3-—-x

B) U< <5; r)2< <3.

Pewume nepogencmeo:

122. a) [5x-9| < 7; 6) |11 -24>3:
B) |4x — 15| <-2; Dhk+1>0.

123. a)|2x-7|<1; 6) |1 —-4x| > 5.

124. OcHoBanre paBHOGeapeHHOro TpeyroneHWka pasHo 7 cM. Kakoit moxer
ObITh HOKOBAs CTOPOHA JTOrO TPEYTONBEHHKA., €CIIM €r0 NEPUMETP MeHbIUe
NEPUMETPa PABHOCTOPOHHETO TPEYTOIEHUKA cO CTOPOHOM 9 cM?

125. Onma crtopona npsmoyronsHuka Ha 11 cm kopoue apyroii. Kakoi moxer
ObiTh HMHA GoJIbLIEH CTOPOHEBI NPAMOYT'ONILHUKA, €CIIH ero nepuMerp 60ib-
LIC [IEPUMETPA KBaJpara co cropoHoi 18 cm? '

] poBth.. i |

L1 _ Ehwsies o4 bl %

126. Peumre HepaBeHCTRO:

a) 5px- 3] <9+ 2]x - 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. Jlokaxkute papHOCHILHOCTb HEPABCHCTB:

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

L Ynpaywenys an popropens
0 o o O O
128. Pemmre ypasuenue:

a)-1=5; 6)|3x +4]=8; B)Ix+ [ =-7.
129. Tlo Teuenuio pexu katep nporuen 3a 7 4 TAKOH MyTh. KOTOPbIH OH MPOXOJUT

3a 8 u nporus Teyenns. Haiiiure ckopocts TeyeHHs PeKH, €CM CKOPOCTh
Karepa B crosyei eosie pasHa 30 km/u.

130. Cymma nudp nsysnaunoro umcia papua 8. Ecim upprl yucna nomMeHstsb
MCCTaMH, TO NONYYHM YHCIIO, KOTOpOE MEHbile jaduoro Ha 18. Hadaute
JaHHOE YMCIIO.

131. B coBe Mava npou3BONLHO MEHSIIOT Mectamu sise Oykebl. Halinute Bepost-
HOCTh TO0, YTO MOCIIE ITOFO CHORA MOMYYHTCSA CIOBO MAMA.

“ INnHenHble HepaBeHCTBa C OQHOW NepeMeHHoMN
PaccMOTpHM HECKOJIBKO TIPHMEPOB.
Itpuyiep L.Pewnts HepasencTro 2(6x + 5) + 3x <40,
®]12x + 10 + 3x <40;
12x + 3x <40 - 10;
15x < 30;
x<2.

MuoxecTBOM peLIeHHI HEPaBEHCTBA ABJIAETCH YHUCHOBOI NPOMEKYTOK (—o0; 2].
Orteer. (—0; 2]. @
Hpyuniep 2 Pewnts HepasercTso 4(3x + 7) — 9x > 20 + 3x.

e]2x +28 -9x>20 + 3x;
12x-9x — 3x > 20 -28;
0-x>-8.

I1pu moboM 3HayeHMM x 3HAYEHHE NIEBOH YacTu HepaseHcTsa () - x >—8 paBHO
HyNI0, & Hynk Gonbiue —8. [To3roMy MHOXKECTBOM peLLeHMH TAHHOTO HEpaBEHCTRA
ABJISETCS MHOMECTBO BCEX NICHCTBUTENBHBIX YHCETT, TO €CTh MPOMEXKYTOK (—oo; +00).

OTBET. (—o0; +0), ®
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6. Jluneimme uepagencmea ¢ 00noi NEPemennon

Ipumep 5. Pewnth HepaBeHCTBO 14x + 17 < 8x + 6(x + 2).
o 4x+17<8x+6x+12; 14x—8x—6x<12-17; 0-x<-5.
Hepagenctpo 0 - x < — 5 He uMeeT pelneHui, Tak Kak NpH Nio0oM v 3HayeHHe
ee JIEBOH YacTH paBHO HYJI, & HYJTb HE MCHbIIE —5.
Onrger. Pewenuii get.»

B pesynsrate npeobpasopaHuii Mbl MPUBEIIH MEPBOE HEPABEHCTBO K HEpa-
BeHeTBY 15x <30, BTOpoe — K HepaeeHerBy 0 - x > —8, Tperbe — K HepaBeHCTBY
0-x<-5. HepapencTsa Takoro BM/ia HABIBAIOT JUHEHHbIMU HEPABEHCMEAMYU C
00HOT REPEMEHHOI.

Hepasencrsa suaa ax > b, ax > b, ax <b, ax <b, rae a u b — Hexoropwie
H3BCCTHBLIE YHCJIA, A X — NePeMeHHast, HALIBAKT JUHCHHVMY HEPAGCHCMEAMY
€ 00N nepemennoil.

Ecnn a # 0, To ans peiuenus miHeHHONo HEPABEHCTBA C OJJHOM NEPEMEHHOM
HYXHO pazielmTh 00¢ yacTH HepaBeHCTBa Ha «¢. Ecnu a =0, 1o mmm pewienuem
HEPABEHCTBA ABJISETCS MOOOE YMCIIO, MK HEPABEHCTRO HE HMECT PELLEHHI.

Beiemim clietyiolse 0CHOBHBIC LIATH PEILICHUsS HEPABEHCTR:

1) ecau nepasencmeo codepocum Opobu, mo obe wacwu HepaseHCmea yMHO-
acaem Ha hauvenvwull obwyuil snavenamens Opobeti, BXO0AUUX 6 HEPABEHCMEBO;

2) eci 6 HEPABEHCMBA eCtnb CKOOKU, MO PACKPHIBAEM UX;

3) nepenocuy crazaempie, codepacaugue NEPEMERRYIO, 6 OOHY Uachb Hepa-
6eHCHIBA (KaK npasuio, 8 e6yi0), a ciazaemuie, He cooepICauue nEPEeMerHol, — &
Opyayio uachs (KaK Npasuio, 6 RPAeyIv); <

4) npueodum nodobuwie crazaeivie;

5) ecau nonyuunu nunetinoe nepasencmeo u koaghihuyuenm npy nepemennot
He paeen Hynio, Mo 0eauM Ha Hezo obe uacmu HEPaeeHCmea;

6) eciu koshhuyuenm npu nepevennoll pasen Yo, MO HEPABEHCIBO Ul
He uMeem peweHutl, Ui €20 PeieHueM AGnIemes 1oboe Yucio.
a’i"!-'.!ii.i:'. ;
|l_[_ ] nqungepbg p(leuqenuﬂ ynp?mr-ler-miﬁ - 5
= 500 ) S W ) . i il
Yonpusuenne 1. Haittu o6nacts onpeaenenust GyHxumu y =+/8—2x.

e Obnacte onpeaenenus GyHKUMM 06pa3yloT T€ 3HAYEHHs X, NPU KOTOPbIX
BbIpakeHHE 8 —2X NPUHMMAET HEOTPHLATE/bHBIC 3HauyeHus. CleioBaTe/IbHO,
HYKHO pelliuTh HepageHCTBO 8 — 2x > 0. Tlonyusim:

-2x>-8; x<4.
O6nacteio onpezieneHus QyHKLNH ABIACTCS NMPOMEXKYTOK (—oo; 4].
OtBer. (—==; 4].0
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Vupamueune 2Peiunts HepaBeHCTBO (a + 3)x < 5 ¢ napaMeTpoM a.
ePacemorpum Tpu enyuas: ) a +3<0; 2)a+3=0; 3)a+3>0.
1) Ecnm a + 3 <0, 10 ecth a <3, T0, pasacnup ob¢ 4acTH HEpaBEHCTBA HA
5

OTPHUATENBHOE YHCIIO a + 3. NONyYHM: x> — 443"

2) Ecim a+ 3 =0, 10 ecth @ =3, T0 nomyyum HepaseHcTso 0 - x <5, pewe-
"HHEM KOTOPOTO fBiIseTCs N10boe Yucio.

3N Ecmiag+3>0.t0ectba>-3, 10X< — PP

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

5
sSBAAETCH NHO0e YUCNO; eCU a > —3, TO X < ﬁ:g &

| f [— ‘J’l Li I % i [
LB e R i
132. Peuute HepaBEeHCTBO:
a) 2x< 8; 6) 3x>6; B) x> 11;
r) Ox <=7, n) Ox < 8; e) Ox>-3.
s T I 2N
e w?/pon:eﬂhﬁ—l 1 e
I_ ! | | % 2cel 1 I i ! i ar'__n_l
Pewme nepasencmeo:
133. a)9(x— 1)+ 5x<17x—11; ) 6) 8x—5(x + 2) = 3x;
B) 7(1 —2x) + 5x >4 — 9x; r) 10a-4(a+3)>5 +6a.
134.2) 9y -4(1 +2y) <y-T, 6) 7(2x—3)=>2 10+ 2(2x - 1):
B)y-T(y+1)<5-6(y+2); D3(5+x>11+8x-2).
135. a}?+3<4 ﬁ)%—)’zz; )—“‘3£> 1; ) 6"'3{1
136.a)3—;—4x<(}; 6) %a%f-n.; B 2-%<-3; pI+is2.

137. Ilpu kakux HaueHusax x QyHkums y = 3(5 — 4x) NpHHUMAET OTPHUATENBHBIC
3Hauenua?

5

Ee—— X
138.1Ipu kakux 3HadeHusx x QyHxuma y = NpHHUMAeT HEOTPHLATCABHBIE

3HauyeHus?
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Hatidume obaacme onpedenenus ¢hyHryuu:

139, 8)y= ¥x-3 6)y= V2x+6:
ey = 43 ny=7-2x.
140.2) vy = 3x-12; o= S

( } I' | F! SNRE

Pewume nepaeencmeo:
443y 5y-—13
141. ~—5y20; 6 23 - Sl,
) R
x+3_ 2x-1 Ja~1 2a+5
pa X : T s —a<3
B) x > > Y ) 5 g <
: 53y a 2a
B ) e ST s = 2.
142.2) 3 7Y ¥ 6) 4 3 He<
- 1 2y—
B) 15’; 8<3x+12; )%+ yﬁ lcy,
143. a) X’ + 3x — 8 < x(x + 2); 6) (x—3)? > % - Tx.
144.a) x(x— 5)>X* —4x + 1; 6) x(x +4) < (x + 3.

5

-1
145. Ilpu xakux 3HayeHUAX x 3HAYCHHE JIPolH MEHBILE COOTBETCTBYIO-

2
1HEro 3Ha4YCHUS apobu sty

L6y +5
; — Oonbiie COOTBETCTRYIO-

146.1Tpu kakuX 3HaYCHHAX Y 3HAYCHUE APOOH

LLEro 3HAYEHUa NpobK %-X ?

147. Haiiaure o6nacts onpeaeiietus QynKiuuu:

{2 1 ]
a}y:,/—(g—ux}; B)y=5-77%: B;_,,:J—%——?_

148. Cropona tpeyroabhuka 12 cM. Kakoil MoxeT GhiTh BbICOTa TPCYTONbHHUKA,
NPOBEICHHAA K 3TCH CTOPOHE, €CNU ero TIOHId/Ib MCHBIIEC MI0MANN NPAMO-
YIoNbHMKE CO cTOPOHAMHM 7 cM U 9 cm?

149.OcHoBaHHeM NPsIMOil MPU3MEL SBISETCA TPEYTOIBHUK CO CTOPOHAMH 6 CM,
7 cM u 8 cM. Kakoii MoxkeT ObITh BBICOTA MPU3MBL, €C/IM MI0Ma/1L e¢ OOKOBOH
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TIOBEPXHOCTH MEHbLIE MUIOWAAN GOKOBOH NOBEPXHOCTH MPSMOYrOJLHOrO
napaieenune/d, OCHOBAHWEM KOTOPOro SBISETCS NPSIMOYTOJBHHMK CO CTO-
poHaMM 5 ¢M 1 6 cm, a ero BeicOoTa paBHa 7 cM?

150. TypucThi MIAHUPYIOT COBEPLIMTS MPOTYNKY MO PeKe Ha MOTOPHOM JlojKe ¢
BepHyTHCs Ha Oazy He nozxke yeM yepes 5 yacoB. Ha xakoe paccrosHue ol
MOTYT OTTIBITL OT 623b1 NO TEUCHUIO PEKH, ECIIH CKOPOCTh NOAKH B CTOsIHEH
BOjie 15 kM/u. a ckopocts Teyenms pexku 3 km/u?

e e e o o s —
kil i bl it S D S St ccllbo ] 1 9 O
Pewwime nepaeerncmeo:

151. a)2x-3a<4-Ta; 0)3x+a)-2=Tx—-a.

152. a) (@ +2)x> |; 0) 2a+3)x>a.

153. CymecTytOT JIM 31a4CHUA @, NPH KOTOPBIX HEpaBeHCTRO a(x + 1) < (2a + 3)x
HE UMeeT perucHuii?

154. CyiecTByOT JM 3HAYCHHMA @, NPH KOTOPHIX PELICHHEM HEPABEHCTBA
(a2 +2a - 3) - x> a + 3 ssnaercs moboe uucno?

. {— . YRpakHeHus Qns nosTOpeHUs
o o (P 5N | | | ‘1‘" bl My N N
155. Pewmre cucreMy ypaBHEHHH:

Tx+12y=41; 3(x+y)-1ly=6,5;
{8_x+3_v:4; » 10x—4(x—y)=17.

156. lleny na 6oruHku cuusunm Ha 10%, a notom eme Ha 20%. [locne nmyx
YHEHOK OHM cTanu crouts 90 rpH. Kakosa HavansHas ueHa 60tuHOK?

157*. Halinnte siBa TakMX HaTypaibHBIX YHCAA, PasHOCTL KBAJPATOB KOTOPbIX
pasna 133.

158. /[lpeenexumaiickas sadaua. B knerke HaxoasaTcs ¢asansl 0 Kpoiukn. Msgect-
HO, 4TO ¥ HUX 35 rosioB u 94 Horu. CkoibKO B KIETKE (DA3aHOB H CKONBKO
KPONUKORB?

m CUucTeMbl NUHERHLIY HePaBeHCTE C CAHOK NepemMeHHol

1. TlousTHE CHCTEMBI HEPABEHCTE ¢ O/IHOI 1IePEMEHHOM 1 ee pelLIeHHMs.

3agaua. OHa xo3siika Kynuna Ha peiHke 10 Kr NOMMIOPOB M 3amaruia 3a
Hux Gonbie 18 rpu. Bropas xo3siika Kynuia TAKHE XK€ NOMMIOPsI ¢ 3aIUlaTuia 3a
5 kr Menbie 14 rpu. [No kaxo# 1eHe NOKyNany NOMHUAOPLI XO3sHKH?
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IMycTe nena 1 kr noMuaopoe x rpH., Toraa 10 kr crost 10x rpH., 4o no yc-
NOBUIO 3aaa4u Oonbiue 18 rpu., To ecte 10x > 18,

SKI nNOMKIOPOB CTOAT S5XTFPH., YTO MO YCIOBHI0 3aJayl  MEHbILE
14 rpn., 10 ecTb Sx < 14.

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

Eci HyXHO HaliTh Te 3HaeHus NEPEeMEHHOH, KOTOpHIE V/ORIETBOPSIOT
JIBYM HEPABEHCTBAM, TO FOBOPAT, YTO HYXKHO pewiums cucmemy nepascitcme. J1is
HalleH 3a0a4l CHCTEMY 3aNTHCKIBAkOT TaK:

10x >18§;
5x <14.
x>L8
Peiuup xaxa0€e U3 HEPABCHCTB CHCTEMBI, TIONYYUM: 28
x<2,8.

Cnepnosare)ibHO, 3HAYCHHUA X HOMKHBI YOBIETBOPATE Yenosuio 1,8 <x < 2.8,
To ecTs ueHa 1 kr nomugopos bonsiue 1 rpa. 80 K., 1o Menbine 2 rpH. 80 k.
10x >18;
Sx <14,
MOCKOJbKY KaXKZ0€ M3 YMCHOBbIX HepapeHCTB 10-2> 18 u 5-2 < 14 sensercs

3HaueHue x = 2 SIBNSETCS pelicHHeM 060X HEPABEHCTB CHCTEME!

BEPHBIM. Takoe 3nauenue x Ha3bLIBAKT PEULEHUEM CUCMEMbL HEPABECHCE.

PeuleHuneM CHCTEMEI HEepPaBeHCTB ¢ 0/1HOH nepeMelmoi’l Ha3bl-

Onpedeienue | Bax0T 3HAYENNE NEPEMEHHOH, NMpH KOTOPOM BBINOJHSIETCH

KAXKI0€ N3 HEPABEHCTB CHCTEMBLI.

Pewiumv cucmenty nepasencme 3nauum Halimu 6ce ee pewenus iy Ooka-

3amnb, YMOo UxX Hem.

2. Pemienne cucreM JHHeHHLIX HEPABEHCTB C OAHON nepemenmnoil. Pac-

CMOTPUM NPHMEDHL.

2x+3<1l;

Hpsvep L Pewnts CHCTEMY HEPABEHCTR
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
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O1MeTHM Ha KOOPAWHATHOH MPAMOM MHOKECTBO YMCEN, YIOBIETBOPSIOIHNX
[IEPBOMY HEPABCHCTBY HOCHEIHEH CHCTEMbI, — MPOMEKYTOK (—oo; 4), H MHOXECT-
BO YHCEN, YAOBNETBOPAIOIMX BTOPOMY HEPABERCTBY, — NPOMEXNYTOK (—eo; 1].

»‘ \.»\-%\“» R R =
S 7

7} 4 x

OOCIKMMH perlieHHAMH HEPABEHCTB SBIAIOTCS 3HAYCHYH X, MPHHAIICKAIHE
00&HMM TTPOMEKYTKAM, TO ECTh KX NEPECCHEHHIO: (—o0; 4)M(—o0; 1] = (—oo; 1].
Ortger. (—e; —-1]. ®
3x+4<6;

lipnsep 2. Peulvth CHCTEMY HEPABEHCTB
PR y Hep 2x+724.

{3x<6—4; {3142; x<z:
® 3

2x24-T,; 2x2-3; o,

Ha koopanHatHOH HpsAMOH OTMETHM MHOKECTBO YHCEN, YIUOBNETBOPSIOLIMX

2
HepaBeHCTBY X < 3 + # MHOXECTBO HHCeN, YIORNIETBOpAIOLIMX HepaBeHeTBY x > —1.5.

REE—
15 2 "

3

OﬁlllHMH PEILEHHAMH HEPaBCHCTB ABMAKOTCHA 3HAYCHHA X, IIPpHHAIEKalHe

2
TIPOMEKYTKY [—1,5; 3)

9

Ortser. [— L,5; Z] ®
3

4x+1>09;
Ipumep 3. Peitinthb cCTEMY HEPABEHCTB

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

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

ARG 3 .
3 2 X

OO0uux pewenuit HepaBEHCTBA HE HMEIOT.
Ortser. Pewienmii uer. ®
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Cre/toBatensHO, CHCTEMY JIMHCHHBIX HEPABEHCTB C OJHOI NEPEMCHHON MOMKHO
PELUHTh, HCHIOITE3YS CIETYIONLY IO CXEMY:

1) petuaens kancdoe nepasencmeo cucmemsl;

2) ommeuaes MHONCECINGO Peuentl Kaxicoo20 HEPABEHCHIBA HA OOHOI KOOp-
OUHUPHOU NPSMOL;

3) Haxodum nepeceente MHONCECME pewtentll HePaGeHCnie U 3ANUCHIeaeM
MHOICCCMEO PEMEHUT! CUCIEMbL € BHOC NPOMENCYMKA AU COOMEEMCMEYIOUe20

HEPAGEHCINEA.
Ilpumeuariue.
. x<a
1. Ecnu cuctema HepaBeHCTB NPHBOANTCS K BUAY <p THea < b, 10 pe-
x<h;

IUEHMSIMH CHCTCMBI SBASIOTCA X < d, TO €CTh X MCHBIIE MEHBLLIEr0 W3 uMcen g U b.

[x>a;
2. Eciiu cucreMa HEpaBeHCTB TPUBOAMTCA K BHAY ; riae a> b. To pe-
x>b,

IIEHHSAMH CHCTEAMBI ABASIOTCA X > ¢, TO €CTh X OOJIblIe DOABLIEro M3 uvcen a u b.

r I T 1§ T 1 L. A 11 f L Ao ) T
]__ b | 1 l bl | “?e
Hpuwep 4. Pewwns nepasenctso [x+ 1) + v - 2| < 6.

® HaiigeM 3Hadenms X, NPH KOTOPLIX 3HAYEHMS BBIPAXKEHHH, CTOALMX NOL 3HAKOM
MOAYIA, PaBHln HYNH:

x+1=0, x=-1I; x=-2=0, x=2.
3nauenn x = —1 v x = 2 pazOnuBaAOT KOOPAMHATHYK) NPAMYIO HA TPN NPOMEKYTKA.

W 2

] 2 X
Packpoesm MOy 11 HA KawI0M M3 NPOMEXKYTKOB W PELLM COOTBETC IBYIOLLER HEPABeHCTBO.

1) x <—1. PN X NPUHALIEKNT NPOMERYTKY (—o2; —1), YTO COKPaLLEHHD 3GNHCHIBAK
TaK: V€ (—eo; —1) (358K «€» UMTAI0T: «PHHAAAEHHT» ). [IpH TAKMX 3HAYCHHSNX X BhIpDKEHUE
X+ | nprnuvaer oTpuLATENLHBIE 3HAaYeHHd, NOITOMY Jx+ I|=-x- |; suipamenue x—C
TAKKE NPUHAMACT OTPHUATENBHBIE 3UAYECHIA, TIOATOMY |x — 2| = -x + 2. Tor1a HepascHCTBO
[y + 1] + [x = 2] < 6 6yiter nmets Bua —x — | —x + 2 < 6. PemyiM no1yuenHoe HEPABEHCT BO:
“2x<O6+1-2 -2xr<35; x>-25.
Kpome roro, 3HAYCHHS X A0/DKHBE YAOBNETBOPATL HEPABESHCTBY X <—l, @ 3uaumr, u

x<-—I;

s R MuoecTsom peLieHni ITOH CHCTEMB! ABASETCS NPOMC-
x>-2.5.

CHCTEME HEPABCHCTE {

wyTok (-2,5; -1).

2)-1<x<2, nau xe[-1;2). 3uaueHmns BLIPAKCHNA X + | NpH TaKUX 3HAYEHHAX Y
HeOTpHUATENLHB, Ne3TOMY |y + 1] =x+ |; Bepakense x -2 NPUHUMAET OTPHUHATENBHHIE
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3HaueHus, nosToMy |x—2|=-x+2. 3ajanHoe HepaseHCTBO HA Hpomexytke [-1;2) 6Ge3
3HAKA MOZLY NS HMeeT BHA: X+ 1 —x+ 2 < 6, otkyaa 0 - x < 3. PetienusiMu rocneiHero vepa-
BCHCTBA ABNAKOTCA NKOpe ukena. [osromy see uncna w3 npomexyrka [-1; 2) senawores
pelieHnsMI 38JAHHOI0 HePABEHCTBA.
3) x> 2, unwm x€ [2; +e<). Ha 370M npomexcyTke BEIpaKeHus x + 1 1 x — 2 NpUHHMAKT
HEOTPUHUATENBHBIE 3HAYCHNS, NOITOMY |x + || =x + |, [x — 2] = x — 2. 3agaunoe HepaBeHCTBO
. H2 NpOMEXYTKe [2; +o0) Ge3 3HaKa MOLYNs 3anuweTes Tak: x+ 1 +x—2 <6, orkyna 2x < 7,
P S P
3HaueHHs X AOKHLI YAOBNETBOPSTH NBYM HEpaBeHCTBaM: x> 2 u x< 3,5, 70 €CTb
22 o
CHCTEME { X<35. MHOMKECTBOM PELLCHHH KOTOPO#i sBnseTes npomexyTok [2; 3,5).
Hrak, MHOXECTBOM pCLICHMI 33JaHHOTO HEPABEHCTBA ABNsETcA 00ObEAMHEHHE NpoO-
mexcyros (—2,5; 1), [-1; 2) u [2; 3,5), 10 ecth npomexytox (—2,5; 3,5).
LN 7
2.5 1 2 3.3 &

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

: e Fo— s
| T |

| pymeppt peyushn ynpawext | ()

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

oJlaHHOE BHPAKEHHE HMEET CMBICI TIPH TeX 3HAYCHHSAX X, NPH KOTOPBIX Kax-
[10€ M3 BRIpaXeHMi 2x + 9 u 5 + X IpHHUMAET KeoTpHlaTenbHbie 3HaYeHus. [Tosromy

2x+920(;

HCKOMBIC 3HAYCHHA x AOHKHBI YIOBIETBOPATE CHCTEMY HEPaBEHCTB {5+ x>0

Peuium nolryueHHyIo cucremy:
2x+920; [2x=2-9; [x=-4,5;
S5+x20; x=2-5 |[x=2-5.

5 4, -

Of1MMH petiieHUAMH HEPABEHCTB ABIANTCA 3HAYECHMS X, YIOBIECTBOPAIOLIHE

HEPABEHCTBY X = -4,5.
Oteer. x2-45. ®
Vupamuenne 2Pemyts HEPABEHCTBO % >0.
®/Ipobs nonokuTensHa TONBKO TOT/IA, KOLIA €€ YHCIUTEND W 3HAMECHATEND
HOJNIOKMTENIBHEL KM Korla oMM oba oTpuuatenbibl. [loaTomMy peuienne avHoro
HEPaBCHCTBA CBOJMTCSA K PEILIECHHIO IBYX CHCTEM HEPaBEHCTB!
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x—2>0; x—2<0;
x+1>0: x+1<0.

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

Otser. x <-1 win x> 2, (MHOXKCCTBO pellleHMH MOXKHO 3anucath B BHAC
0ObEIMHEHHS HPOMEXYTKOR: (—oo; —1 W(2; +e0).)e

3aveyanue. Pelienve nepasenctsa (x - 2)(x + 1) > 0 Takke ceonures K pe-
LIEHMIO ABYX CHCTCM, PMBEACHHLIX B Npenbiayuiem npumepe. Ilostomy muokecT-
BOM PELICHMH HTOT0 HEPABEHCTRA TAKIMKE ABAseTCH (—o0; —1 ) (2; +o0).

Ynpamnenne 3. Pewts asotitoe Hepagenciso 4 < 3 —2x <9,
e Jlaiioe ABOHHOE HEPABEHCTBO MOXKHO 3AIACATH B BUE CHCTEMBI
3-2x>4;
{3 -2x<9.
Peumm cHeremy:
3-2x>4; —2x>4-3; —2x>1 x<-0,5;
{3—2,\739; {—Zx <9-3; {—sz 6: {x2—3.

N N X

Oteer. [-3; -0,5).¢
3aMeTHM, HTO JIBOMHOE HEPABEHCTBO B YNPAKHEH}MH 3 MOKHO pelllath M Ha
OCHOBaHHH CBOHCTE PaBHOCHIILHOCTH HEPAaBEHCTB (CM. NYHKT 5, ynpaenue 3).

SRNEEENEEEL T T B ENE . MBI
O B

3x<0;
159. Kakwe us uncen —4; 0; 5 sIBISIOTCA PELUICHHSMI CHCTEMbI HEDABEHCTB {x +7>09

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

HO JIM 3aNKCaHO MHOKECTBO PEILeHHiT CHCTEMEI?

& //////é’«f@/ - ARDERRIRNNNY AL,
3 4N x 0 3 4)/.{.
(4; +9); PELLCHHI HET;

a) 0)
e L — %
-4 1 i
(—4; 17; (—==; 6].
B) _ )

Puc. 17
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PR

i
[

161. Kaxue u3 uucen -3; 0; 5; 11 spnsAtorcs pellleHHSAMA CHCTEMbl HEPABEHCTB

-

4dx—-11>1;
T—-3x<R?
162. SAsnsieTca nu YMCHO —2 pellleHKHeM CHCTEMBI HEPABECHCTB!
3x-1<0; 4-3x20; Tx+8<3;
S5x+9>1; 6x-11<3; 4x+5>27
Pewmme cucmemy Hepasencme:
1 x23 , x<-2; x<4 x>4
¢ &) x>5; ) x<3; B) x>—1 ) x<=3.
g x5 S
164.9) ) x<-1 B) 6 xz-1.
TEE 120; 8 -2x <& 4x < 20; —4x 2 10;
a) Mx-550, P |2x+d>0: 3x—15>0.
x+7<0 x=9>0; 3x+6<0; 9-4x<0;
166.2 0) o
x<15; -x>2 5-2x>0; 3x-+120.
167 4x+6<7x Llx—-2>1,4x-3; 21-5x<8+2x;
=) >10-5x; 4-9x<1-2x; 3x+7,7<1+4x.
) 14—6x>3x+2; 2-7y>10y+3; 8x+5<x
168.8) 1 11x—35 20 415; 5y+1,22 6-3y: 10x+14 < 2x+13,

169. Pewre cucreMy HEPAaBEHCTB M yKaKnTe HAHOONbLIEE LEI0€ YHCIO, KOTOPOE
SABJIACTCH €€ PCLICHHEM:
3-4y<19; (8-4x<0; 5-4x<17,
6y<IL; 4x—-1<24—x; 3<23-5x

170. Haiigute HarypaisHbie pellieHHs CHCTEMBI HEPaBeHCTB!

3x+8<23; - |20-4x=2-12; 15-x>14;
4x+11>73; Tx+9>30; S5x+12<-8.
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| |
|

Peurume CHCHICMY HEPAGEHCME!

5(3-x)+4(2x-6)>2x-7:
171. a)
1x—17(1+2x) <11-14x;

9(x+2)-7.2(2x+1)21.8+0,9x:
IUI“(),S(I— 2)<1.5x+1;

1x—5(2+3x) > x—8§;
) 7(1-2x)+10x <1-4x;

a a
a_a_s
173. 842 ©

174. a)

%(2—3x)+0,5>3;
s w it
!-6fq(ﬁx7 1)<0.6:

17—2(181+l}>51+13,
176. a) 9 9

dx—-1,1>9x+2,4;

177.

Hat apoMexyTky [-3; 1?7

e

Y oneTb T+

B —

8x—9-— '% 41—]2)<2x+17
0
) l4(x l) 19x+31>1-2x;

3,5- (_\,'—-IS)<6 4y;
0 )(y 2] 3 +4)<1—6y.

0)

11-3,2(x-0,5) < 2,8x+3;
4,5.1'—3(1—1.5) <13+0,8x.

0)
r) )

6) 1

2 11<3x—8;
6)17
1242.5x>3.3x+2.

(7-0,6(5x+2)<10;
11.2.1'+3>2,8.x—],8.

6x+1

ITpH KaKuX 3HAYEHUSX apryMeHTa 3HaueHMs PYHKIHH y = 5 lpuHaje-
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1—4x
178. Ilp# Kak#x 3HaYCHHAX apryMeHTa 3HadeHus (YHKLMHA y = & HonbLie

—2, HO MeHbLle 47

Peunime nepasencmeo;
179. a) x-3)(x+ 1) < O 0)(x—1)(2x+35)=0;
x+2 1-2x
% X > % 1 4-2x =
q
180. 2) (x—2)(2x—5) <0; 6) ’; : >0.

181. Haiinure obnacre onpenencius (hyHKI#H:

a) y=v2x+10-9-3x: 6) y=Va-x+5-4x.
182. Ilpu xaKkux 3HAUEHMAX X MMCET CMBICH BHIPAXKEHHE!

a) V3-5x+Jx+9; 6) Vx—8-3x—67

183. Tloe3n pBimxeTcs ¢ HEKOTOPOH CKOpocThio. Ecnu on yBeMuuT CkopocTs Ha
10 kM/u, 1o 3a 44 npoiiger Menbiue, yeM 260 kM. Ecin jke o yMeHBIIMT
CKOpOCTDb Ha 5 kM/4, TO 32 5 4 mpoizieT Honbiue, weM 240 k. Kakolt morna
OBITE CKOpOCTH Noe3aa’?

T ] ” T T
i — L Ypoaeub BL } S, ]L o
| | o .
184. Pennrte HepaBeHCTBO:
a) [ + [x— 1} < 3: 0) |2x + 5| - |3x - 6] > 4:
B)3x+[x—1|<7: 1) [6-3x-(3x-5)> 1.
185. Peinnte cuctemy HEpaBeHCTB ¢ NAapaMeTpoOM a:
x+a<s dx+az=21;
{31(3{:; ° {5x—a<8.

186. Cwmetanu 2 kr 30%-ro pacTsopa CepHOM KMCNOTHL ¢ 3 K Ipyroro pacteopa
ITOH K€ KMCIIOTHI M HOMYUYMIIH PAcTBOP, HPOLICHTHOE COAEPRaHUE B KOTOPOM
cepHo#t kucnotel Gonsuie 36%, Ho Mmenbite 42%. CkolbKo NPOLEHTOR Cep-
HOM KUCIIOTHL COZIEpKan BTopol pacreop?

SN - .._._1._ i

187. Haiinure 3HaueHue (]:»ymcuuu v=4-2mpnx=0; x= —3; x = 3. llpoxoaur
Ay rpaduk 310# GyHKIuH Yepes Touky A(4; —28)?
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188. Tloctpoiite rpahmi (GyHKimn:
a)y=2x-2; 0) _v:—%x+2.

189. Haiinure 3mauenwe k, npu kotopoM rpabmku QyHkuud y=kx+4 u
y =0,5x — 2 nepecekarores B TOUKE, PaCIiONOKEHHOH Ha ocH abcumec.

190. Haiiaure Tpy nocnenopaTeIbHBIX HATYPASBHLIX YACHA, €CNM M3BECTHO. YTO CyMMa
KBa/IpatoB HaUMEHBLIErO | HaHbOMbLero Hucel B 5 pas Gonbllie TPETHEro YHCTA.

)
4

T T T T T T T
t—t— HTepecCHO 3HaTh pp—t—] ¥
[ J 'I)e‘i: ? iy - JJ

A

-

yecKoM NeATeNIbHOCTH Yenoseka. [lpumenenne uncel TpeboBano yMeHMs HX CpaB-

Kax u3BecTHO, BO3HMKHOBEHHE HMCcen 0DyCNOBACHO NOTPEGHOCTAMH NPaKTH-

HuBare. Jlenarh 310 MOAM HayuHINCh MHOMO THICAYENCTHH Ha3al.
Ewe B «Hayanax» Epknuna cyrybo reomeTpudecks 66110 060CHOBaHO Hepa-

a+b

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

PaccmoTpuM reomMeTpHHecKyro IUTHOCTPAIMI0 HEPaBEHCTRA ﬂ“g—sza_b , TIe
a>0.b>0.

Ha otpeske MN juinHol a + b Kak Ha Aua-
MeTpe HOCTPOMM HONyOKpyxHOCTh, O — €€
uentp, MK = a, KN = b. Tlposesiem nepneHAnKy-
nsipel PO u LK k npsimoit MN, the P u L — tou-
KM MOMYOKpysHoCTH. Tpeyronsuuxk MLN —
npamMoyronesblit (£L =90°), LK

nostomy LK = MK -KN = Jab .

OTpesok PO — pajuyc n0IyOKpy,HOCTH, TIoITomy PO = %MN =

€ro BeiCOTa,

a+b
5 -

Tockonsky PO > LK, T0 ”Jz’b > \ab .

310 H3BECTHOE HEPABCHCTBO MEXLY CpedHHM apH(IJMtL‘TH'-ICCKHM M CpeaHHM

I'ﬁ()l\ieT‘pH'—lC‘CKHM ABYX MONOKHTENIbHBIX YHCEN, KOTOPOE MOXHO pacnpoCTpaHHTh
Ha CJIy'-Iﬁl‘:I 60JIbLIIEr0 KONHYECTRBA HHUCET, HA3bIBAIOT €LUE HEPABEHCHIGOM Koww.
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Ortocrén Jyi Kowd — wussectublii (panuysckuii
MaremarHk. Ou siensiercs agropom onee 800 pabor no
apH(METHKE H TEOPHH UHCeN, anredpe, MaTEMaTHUECKOMY
aHanu3y, TeopeTHueckoH H HebecHOH MexaHuke, MaTema-
Tuyeckolt puzuke v T. 0. buiau nepnoaw, korza Koww
Kaskaylo Henesito noaasan B [apwxckyo Axkagemuto Hayx

HOBYIO mateMaTHueckyio pabory. Ckopocth, ¢ Kakoit Ko-

M OEPEXOAMN OT OJIHOT'O NpeAMETa K APYyroMy, ITO3BONAM-

Orwocren Jlyn

na eMy NPONOKHTH B MATEMATHKE HEMANO HOBBLIX HyTEi. Komn
MHOIHE TEOpPEMBI, OMNPEIENCHHA, IPU3HAKH HOCAT €ro (1789 - 1857)
MM,

IlpuBeaeM elle OBa W3BECTHBIX HEPABCHCTBA, KOTOPBIC, KAK M HEPABEHCTRO
Koilg, HCrone3ylor Ans A0Ka3arelIbCTBa MHOMHX MAaTEMATHYECKHX YTBepKIeHH i,
B HACTHOCTH, 19 IOKA3aTeNbCTBA JIPYrHX HEPaBCHCTE.

Hepasenemeo Kown — Bynsaxoecko2o:

non

(a2 +a +...+a’ ) (B +b} +...+b}) > (ab, +ab, +..+ab,) .

A€ Uy, Uoy ...y @y by, ba, ..., b, — Mr00BIE NeliCTBHTENBHBIE YKCTA,

O B. A. byuskoeckom umtaiite B pyophke «OTeuecTBeHHbIE MaTEMATHKI».

Hepasenemeo Bepuyaau:
U +x)">1+nx,
rje x Z —1, n— HatypaibHOE HMCIO.
Ao Bepuyaam — BeHUapCKHil MareMaTHK.
npogeccop basenvckoro ywusepcutera. OCHOBHBIE €ro
paboThl NOCBsIEHBl MaTeMaTHHECKOMy auanuzy, Ho

ocoboe BHHMaHMe y4eHBIH yOensin TEOPHH BEPOSTHO-

creii. Hemano teopem #a3paHel ero nmetem. bephynu

S0

TIONOAKH/ HAYaI0 OHHOMY M3 Pa3ueioB INPHUKAALHOL )
T . _ bepnysn
MaTEMarikv — MaTeMaTH4YECKON CTaTHCTHKE. (1654 — 1705)
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Bonpocel i ynpaxxuenus st nopTopenns §1

Koraa uscno a Gonsite ukcna b, mexsiue yncna b, pasio uncity b?

Kax pacrnoitoeHsl Ha KOOPIAMHATHOH NPSIMO# TOYKH, COOTBETCTBYIO-
uMe uncnam a u b, ecnma < b; a > b?

Kakue HepaBeHCTBA HA3BIBAIOT CTPOIHMM: HECTPO; HMU?
CdopmyanpyiiTe CBOHCTRA HUCNOBBIX HCpaBeHc 1B. Jokanarme ux.
Coopmy:py¥ire CBOHCTBO CNOKEHHSI YHCNOBBIX HCPABCHCTB, AOKA-
JKHTE er'o.

Chopmynupyiite CBORCTBA yMHOXEHHSA YHMCIIOBLIX HEPABEHCTB, J10Ka-
IKUTE €T0.

Copmynupyiite CreaCTBHE M3 CBOHCTBA YMHOKEHHS MWCIIOBBIX He-
PABEHCTE.

[Ipuserprre ipuMephl HEPABEHCTE C OHOH NEPEMEHHOM.

Yro HazmBaloT pelleHHeM HEpaBeHCTBa ¢ OHOH nepemenHoi? Yro
3HA4YMT PEUIMTh TAKOE HEPABEHCTBO?

10. IlpuBeaie npuMepsl YUCTOBBIX MPOMEKY TKOB.

11. Kakue HepapeHCTBa Ha3bIBAIOT PABHOCHIBHBIMI?

12. Copmynupyiite CROHCTBa paBHOCHILHOCTH HCPABEHCTB.

13. Kornia HepapeHCTBA ¢ O;iHOH nepeMeHHON 00pa3ydr CHCTEMY Hepa-

BeHCTB?

14. Y70 HasLIBAIOT PEHICHHEM CHCTEMbI HEPABEHCTB € OIHOM NepeMeHnoi?
15. HazoguTe 1uary petlienns CUCTEMBI JIMHEHITBIX HEPABEHCTB C OIHOH T1e-

PEMEHHOM.

Aoxaxcume HePUBCHCMEO:!

191. a) (4a + 3)’ > 48a: 0) 4{b+2}<(b+3)3—2b;
B) 2a° +b* + ¢ > 2a(b + ¢); r}a‘)+b2+cl+322{a+b+(');
m+n’ a +a+?2
a) ———— =>m+n-1; €e) _'722.
2 Va +a+l
y [a+d)(b+1)
192, a —)( J24. ecma>0.b>0;
b a

0) [H

X y z
—](' +—)(’+—) 8 ecnx>0,y>0,:>0;
¥ Z X

B) X +_\‘228,CCJH-IX+_\’=4:
r)a>+ b+ >ab+ac + be; DX +Y +12x54+x+y.
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193. Boigenue u3 TpexwieHa KBaJpart AByWIEHa, JOKAKHUTE HEPABCHCTRO:

a) Y +4x+5>0;
B) X +2xy+2)° > 0;

6) a’ — 10a + 30 > 0;
r)xz—xy+y220.

194%.B kakom cnyuae katep 3arpatut Gonblue BpeMenu: ecnu npoiiner 30 km no
TeyeHuio peky M 30 kM npoTue Tedenus wiau ecnu npoiiner 60 kM B cTostyeit
Bojic?

195*,[Tpa xatepa, UMEIOLHE OIUHAKOBYIO CKOPOCTH B CTOSMEH BOge, MPOXOAST Mo
JABYM pa3HbIM pekaM OJMHAKOBOE PacCTOSHHE MO TeYEHWI) pekd H BO3Bpa-
LIAIOTCS B T€ NYHKTHI, W3 KOTOPBIX BHILWIK. B Kako# peke Ha 3TO ABHKCHUE
notpebyercst 6onble BpeMeHH: B peKe ¢ ObICTPBIM TEUEHUEM HIIM B pPEKE ¢
MeUTEHHBIM TeYeHUEM?

196%. [Tokaxure, uTo Anst n1060ro TpeyrosbHuka ABC BBINOJHAETCS HEPABEHCTRBO
AB + BC — AC <2BM, rpe M — npouzeonbHas Touka croponst AC.

197. Ouenute 3Ha4YECHUE BEIPAKEHHSI:
a)a-2b.ecni-3<a<-25; 1,5<b<2;

6) —g— +3b,ecmu l<a<1,2; 03<b<04.

198. Ouenure qnvny | cpepHed JHHUM TpaneuMu ¢ OCHOBAHMSMH a M b, ecnu
74<a<75u48<b<409.

199. OtMetbTe HAa KOOPAUHATHOW NPAMOE NPOMEKYTOK:
a) [-1,5;2); 6) [3: +oo); B) (—o0; —T]; ) (2: 7).
HazoeHte, ecnu BO3MOXKHO, HaHbONbBLICE H HAHMEHBLIEE YUCA, MPHHALIE-
J)Kaniue 3aJaHHOMY TPOMEXKYTKY.

200. SBnsiercs nu amcno 1,999 pewienmem Hepasencrsa x < 2? Haiipure nioboe
uncno Goneie 1,999, ynosnersopsiolliee faHHOMY HEPABEHCTBY.

Pewume nepasercmeo:

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

) 3(1-9%)—£(4-10x) < 434251 1) (/= 5y + 3) 37> 3y + I7.

2y—-1 Sy 3y-1 2a+9 Y9a
. +—== I; = >d;
202. a) 3 6 3 < 6) 5 T
11-3x  8+3x 142y ,_4y-5
>3- -1 z
Jrg s g2, L T
203. a) |x-3|< 18; 0)[2x+7]=>9;

B) 1~ |x+2|<2(]x+2+5); )|l -4x +x<-2.
204. Haiinure Bce HaTypasibHBIC YHCIIA, YAOBIECTBOPSIOUIME HEPABEHCTBY:
a)8-3(x+1)>-10; 6)7-3y>2y-23.
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205.

206.

207.

208.

12-5x
3 6osIbILiE COOTBETCTBYIO-

IMpu kakux 3nauenHsx x spavenue JApobu

UIEro 3HAYEHUs APodU ‘—1-52‘*—5 ?

Haiigute Bce 3naueHus g, NpU KOTOPBIX YPaBHEHHE MMEET OTPULATENBLHBI
KOpCHB:

a)Sx-2a=0; 0) x—7=3au;

B x+9=4a+3; r)1-2x=3a+>5.

YueHHKy HYXKHO KYNHTH KHMI'Y, KOTOpasi crout 3 rpH. 20 K., W HECKOJIBKO
terpaneit no 80 k. Kakoe HanbonblLuee KONMYCCTBO TETPA/ICH MOXET KyIHTE
YUCHHK, €CIIM Y Hero ecth 9 rpu.?

M3 Kucpa g PosHo Beiexan aBrobyc u gpuraics co ckopocthio 70 km/iu, a
yepes yac Beiie/l 3a HUM Bblexall aBroMobu:ib. C Kakoil CKOPOCTHIO [OBKEH
exarb aBTOMOOUIIE, 4T0OkL forHaTe aBTolyC f0 ero npuberrust B PoBlo, ecin
paccTosiHue Mexy 3Tumu ropopamu 320 km?

Pewmwme cucmenmy nepagerncme:

3x+4>x+2; 2x<
Cd ~Tx<l; 6) -3x<7-12x;
) X' +3<0; N 3x°+5>0;
P 3x-2(x+7) <0x; " 2,5x-0,15<0,6x+0,8;
3x+24<*‘5” (x=3)(x+3) 2 9x+5x;
n) 591 e) .
Tl x; x+ <_+2
2
X1 2% o
gt (2x-1)" +5>4x +3x,
#) 1 ? 3)
l,4+%£x; 0,6(x—5)+14x<6x-1.
[3x>0; 4x<0;
210%. a) {—2x<0; 6) 15x>0;
| x+5>0; x-T<0;
sk 210 (x+5<0;
< k3
; o: 3x>-27;
e < 5 <
®) “ L 2x>12;
22X +3>0;
| x<0.
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§1. Hepagencmeu

211. Haiimire MHOXKECTBO HEOTPHLATEILHBIX YHCET], YIOBICTBOPSIOUINX CHCTEMY

212,

213.

214.

215.

HEPABCHCTE!

[7y—2(5=*6)$5y+9;
a
l12y-2(3-2y) <2(y-2);

Peruute jiBofiHOE HepaBeHCTRO:

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

3+2y
5

B) —1< <3;

Peturite HepaBeHCTRBO:
a) (x—2)(2x-3)<0;

) x4+2]+|x-2]<6;

9+y 2y-1
il Al 3
[ R S

0)
v+4
— < (.
I 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,

Jina npsmoyronsHoro ydactka 12 M. Eciau mipuiy 3T0ro ydacTka yBseiu-
yuTh Ha 1.5 M. T0 Mnomas craser Gomeue 90 M2 Ecnu e mmpuHy yuacTxa

9 -
yMeHblIHTh Ha 0,5 M, TO mIomazak crader Mexnblle 72 M~. Kakoii Moxket 6uIThb

LUKMpHHA y4acTKa?

bak umeer Gpopmy npsMoyronsHOro napaiielenune/ia, OCHOBaHHEM KOTOPO-
ro seiAercs Keagpar co croporod 2 M. Ecnu pbicoty Gaxa yBeldMuMTh Ha
0,6 M, To 06BeM Bee e Oyner Menbie 24 M, EcIi xe BhicOTy Gaka yMeHb-
mure Ha 0,2 M, T0 obbem Gyner Goislie 20 M. Kakoii MoxeT GbiTh BbICOTA

atoro Daka?



3aoanun d:an camonpocepku Ne J

10.

11.

12.

3apanus s camonpopepry 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?
HzrecTHo, yTO X > y. VKa)HTE BEpHbIE HEPABEHCTBA:

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

Peuienyem Kakoro HepaBeHCTBa SIBISETCS YHCNO —3:
a)5x+1>0; 6)x+7>0; B)-2x-1<0; r)x+8 <07

Kaxkoii npoMexyToK OTMEUEH Ha PHCYHKE:

LU

=3 X
a) (oo 3); 0) (-3; +eo); B) [3; +o); r) (=003 -3]?
MHoXkeCcTBOM penreHuii HepaBeHcTBa 3x + 6 < 0 apnseTcs:
a) (—eo1 -2]; 0) (—o;-2); B) (=2; +o0); 1) [-2; +0).
3x+1<7;
MHOXeCTBOM peLeHHi CHCTEMBI HEPABEHCTR SIBIISIETCA:
2x>-2
a) (~eo; ~1); 6) [-1;2]; B)(-1;2l; D)2 +eo).
Ypoecn 2
CpaBHute uncna:
g o8, 5
a) -3H 7 0)-0,5u 9"

HzpectHo, uro @ < b. HUcnonesyst pasnbie CBOHCTBA YHCIOBLIX HEPABEHCTB,

sanuumTe 3 BEPHBIX HCPABCHCTEA.

HsMepuB pnuHy @ ¢ MupuHy b NpsmMOyrofeHUKa (B CAHTUMETPAX), HALUMMH,

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

a) MepUMeTp NpAMOYTOJIBHHKA; 0) nyouank MPAMOYTONBHHKA.
O1MeTbTe HA KOOPAMHATHOI NPSIMOH IPOMEKYTOK:

a) (4;7]; 6) (3; +2).

Pelunte HepaBEHCTRO:

a) 3x<12; 06)5+4x>6.

6y > -24;

Pemmure CHCTEMY HCPABCHCTB {2)) +3<8.



§1. Hepasencmesu

13.

14.

Is.

i6.

17.

18.

19.

21.

22,

24.

Ypeeeno 3
Jokaxure HepaBeHCTBO:

a) Bm—1Gm+ 1)>m* -T; 6) x> +8x+19>0.
3Had, ut0 4 < x <5, 2 < y < 3, OlieHHTE 3HAYEHHE BhIPAKEHUSI:
a)x+y; 6) 3x - 0,5y

Pelunre HepaseHcTBoO:

2)403x+1)- Bx+5)<1+4x.  6) %3—"‘ +x<0.
Penmire npoiiHoe nepaBeHcTBO —1 < 4xT'_3 <0.
Pemiure cucreMy HepaBeHCTB:
{3+3,2.x2?—-l,8x; ‘2%5‘
8) 1546x24,5+4x; 0 e B o

Typucrsl HOMmAKHB NPOHTH HEKOTOPOE PacCTOSHUE Ha MOTOPHOH JIOAKE MO
TEYCHHUIO PEKH N BepHYThCs. CKOpOCTE TeueHus peku 3 KM/4, CKOPOCTb Noj-
Ku B crosyei Boge 15 kM/u. Ha kakoe paccrosHue MOTYT OTOHTH TYPUCTSL,
y100BI MpOTyJIKa JUTHIack Oonbile 3 4, Ho MeHblLue 4 4?

Yposenv 4
JlokanuTe HepaBeHCTEO:
a) (@ + 1)(d" + 1) > 4a; 6)a’ +2b" +3>2a + 4b.
3nan, ut0 0.6 £a <0,7, 0,4 <p < 0.5, otleHuTe 3HAUECHUE BBIPAKEHYS:

2 ) a
a)a -b; ﬁ}g.

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

0.2(5x-1)+3(3x+1)<x+58
Halinure ueneie petieHust cCHCTEMBI HEPABEHCTB
| .
8x--7~g(6x—2j >x.

Haiigure 06nacts onpenenenns hyHkumu:

8) y=+x+3-yd—3x: g p=dd

x=2
Hea TyprcTa npolunu myTs U3 nynkra A B myskr B. [epsslit Typuct nepsyto

NOJIOBHHY BPEMEHH IBUTAICH CO CKOPOCTBIO T, @ BTOPYIO NOJIOBHHY BpEMe-
HH — CO CKOPOCTBIO ¥z, BTOPOi e TypuUCT MepBy1o NonoBHHY NyTH LUEI CO
CKOPOCTLIO T, @ BTOPYO TIONOBUHY NMYTH — CO CKOpOCThi U2 K10 U3 Hux
3arpaiiil MCHBILE BPEMEHH Ha YT U3 NYHKTa A B IYHKT B, ecil T # 0,7



i KBAJIPATHYHASI
~ OYHKUMS

Mopenupys peansHbi€ MPOLECCH NPH 1o-
Motuu GyHKUMH, ZOBONBHO 4acTO NPUXOAAT K
TaK Ha3biBaeMOH KBaapaTW4yHOH (YHKUMH,
YACTHHHEBIM CITy4aeM KOTOPOH SABNSETCH YyiKe
usyuenHas GyHKLMs Y = X',

B a1oM naparpade mbl U3yuuM: YTO Takoe
KBajipaTuyHas (PyHKLMS. KakoBbl €€ CBOKCTBA U
rpauk: 4TO TaKOE KBAPaTHYHOE HEPABEHCTBO,
Kak peLlars KBaapaTHYHbIC HEPABEHCTBA, HCXO-
A5 W3 CBOHCTR KBaaparuyuHo# (yHKumm.

|
LY
el
=¥




56 §2. Keadpamuunas hynxyus

BEEME dyukums. O6nacte onpenenenus,
obnacrb 3HaYeHUN, rpachuk PyHKUUA

B 7 knacce Mbl Ha4ajiH W3VYaTh OOHO W3 BAKHEHIIMX NMOMATHIT MareMaT-
KH — nonsrue GyHkumm.

1. Yro Ttakoe hysxuus. HaroMHuM, 4T0 MEPEMEHHYIO ¥ HA3BIBAKOT (yHK-
uHel OT TIEPEMEHHON X, €CIM KuXcOoMy 3HAYCHHIO IEPEMEHHO X COOTBETCTBYET
eduncmeennoe 3nadente nepeMeHuoii y. [Ipu 9T0M nepeMEHHYIO X Ha3bIBAIOT He-
3A6UCUMOIT NEPEMENHOT, WITH GpeYMEHMOM, A TIEPEMEHHYI0 ¥ — 3a6UCUMOl nepe-
MeHnOt, WITH ¢iyuryued (0T apryMenTa x).

Ecnu nepemennas y sBnsgetcs QyHKUMER OT apryMeHTa X, TO 3alMChLIBaloT:
¥ =fix) (uuTaroT: y paBHo f ot x). 3nadenue GyHKIM NpH X = Xy 0603HAYEIOT ye-
pe3 fixg). Tak. ectm ¢ynkuus 3apana Gopmynoit y = 2x — 3. TO MOXKHO 3aNHCATE:
Six) =2x - 3. Torpa, nanpumep, fil)=2-1-3=-1, f2,5)=2-25-3=2.

2. Obnacre onpejeseHust u obnacrs 3nauenuit Qpynxumn. Muoxectso
3HA4CHUH, KOTOpbIC MPUHUMACT HE3aBHCHMAsH TIepeMeHHas (apl'yMEHT), Ha3LiBaloT
obaacmelo onpedeacnus (GYHKUMM; MHOXKECTBO 3HA4CHWil, KOTOpPHIE NPUHUMAET
3aBHCHMAs liepeMeHHas ((yHKLHs), HA3BIRAIOT 00.2aCMbIO 3HaYentit (P HKUHH.

O6nacte onpegpencHusi pyHkumu y = flx) oboznauaror D(f) wan D(v), a 06-
nacte 3HaueHuit — F(f) nmm E(y).

Tak, obnacteio onpeaesieHys MHHEHHOH QyHKUMH f{x) = 2x ABISCTCA MHOXKECTBO
BCCX. AEHCTBMTEARHLIX Huced, To ecth DIf) = (—e<; 400). MumKecTBOM 3HAUYEHMIT HTON
by KM TaKKe SBISCTCH MHOKECTBO BCEX ACHCTBUTS/LbIX Yncest: E(f) = (o) 400),

Ecau ¢yHrums sagana GopMyoi 3 = fix) 1 He YKa3aHO, KAKKE 3HAUCHHS MOXel
IIPUHNMATE ApIYMEHT, TO CHMTAIOT. 4TO obnacTeio onpenelieHis (PYHKUHH SBNSCTCS
MHOZKECTBO BCEX JICHCTBHTENBHEBIX YMCEST, NPH KOTOPBIX BblpakeHHE flx) HMEET CMBICS.

Ecin seipaxenue flx) sBasercss MHOTOUNEHOM, TO OOSACTHIO OIPENE/IeHHs
(yHkuun y = flx) sBAACTCS MHOKECTBO BCCX JIHICTBMTCIBHBIX HHMCET; ecau flx) —
pauronabHas Apolb, To 00AacThio onpeneneHus (PyHKUHH SBISIETCS MHOXKECTBO
BCEX JICHCTBUTENBHBIX YMCLTT, KPOME TCX 3HAUCHHIT X, NPH KOTOPBIX 3HAMEHATENb JIPO-

e,
Ou pasen Hymo; eciu GyHKumsT 3a71ana Qopmy:10i ¥ =/ f(x) , 10 oBaacTsio ompese-
nenws (hyHKIMH SBIAETCS MHOKECTBO BCCX NEHCIBHTEIBHBIX 4MCEN, MPH KOTOPBIX
BbINONHAETCS HepareneTso flx) = 0.

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

2
x—3 =3
CMBICH NpM BeeX 3HayeHHsx X. kpome x =3. Tlootomy oOmacteio onpescrienus
970l QYHKIHH ABASETCS MHOKECTBO BCCX JACHCTBUTENBHBIX YMCE, KpoMe X =3,
TO €CThb D(y) = (—o=; 3)(3: 4eo).

3. I'papux pynxumn. /pagiurom Gpynkumy #a3biBaioT Gurypy, CoCTosiy o
H3 BCEX TOYEK KOOPAMHATHOW MNOCcKOcT#, abCiinechl KOTOPBIX paBiibl BCEM 3HaUe-
HHSIM apryMEHTa, a OP(HHAThl — COOTBETCTBYFOLMM 3HAUEHUSM (YHKIIHIL
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8. @ynryus. Obaacmny onpedeiens, o8aaemn mauenuil, 2paux yuryun

I'papyikn QyHkuui, KoTopbie M u3yuand B 7 u 8 Kraccax, a Taike ux 00-

JIacTH onpeaceHns 1 obnacru 3Ha4YeHKi [IPHBEICHK! B rabnure.

" ]+ XY = A ,,/

schod |
g =
At
mrogedell qul.a8 riroguden eirogdalind sewkdu wewkdn
‘ ; HHORDHE
(oot *0] (oo 0] (oot 10)N(0 too-) 9 (004 o) g
(@t 0] (o4 ta-) (+ 0)N(0 o) (oo toe) (oot tom) | MHaLaGRd0
Xh= 4 X=A c%«..M.HA . A 0% Y srlindgp




58 §2. Keudpamuunas ghyncuqus

Ha pucynke 18 mzobpamen rpacgux | G 5 L
Qynkuum y = flx), obnacTelo onpeneneHus I T | ; [
KOTOpOil sIBIIieTCss OpoMexyTtok [-2;4]. | | . N ' :”( Y 43
Touka M(2; 4) npuHannexut rpaduky. Iro ,/ ST S 4--]5\’- f— ——k——
3HAUMT, YTO NpH x =2 3uavenue ynkumy | | | _._ o il _ ‘\ W
pasuo 4: f(2) =4. - 4 11 \____

OueBn/IHO, YTO HanMenbluee sHavere | | | 170 | L [ L] \ |
¢yHkupm pasro —1. DTo HauMeHsLIEE 3Ha- _ :jl__ WL R ﬁ—._k\ W
yenue QyHKuMA NpuHuMaeT npu x=4. Han- __ | | | | .\ - .
Gobiiiee 3HaueHKe (GYHKLHM PABHO 5 U [oC- 32100 4 ?'——‘—i—'{" o i
turacres npu x=0. O6nacteio 3mHaueHuit | o |-] Il LS

¢yHKuMI ABISETCS NIPOMEXYTOK [—1; 5]. Pue. 18

IFENEREENNNEE RN NEr
| .Elml Tex, KTo xover 3113'&. 6t:rnb we
1 |

4. 3apanme ¢ymcl.mn HeCKoJIbkuMu Gopmynamu. Cymecreyror GyHKumMM, KOTO-

phie HA OTAEMBHBIX HacTAX 00nacTi onpeneneHus 3a1al0Tcs pasHeiMK dopmy.amu. Hanpu-

Mep, ecnu yukups y = fix) 3anana B Buge

2x+3,ecnn x < -1
fx = X', ecnm—l<x<2;
4, ecni x > 2,

TO 3TO 3HAYKT, HTO NpH x<-1 3HauYeHus QyHKUMH HYKHO uckarb 1o dopmyne
fix)=2x+ 3, npn -1 <x <2 — o dopmyne fix) = x*, a npu x > 2 — no popmyrne flix) = 4.

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

Yr1obb nocTponTs rpaduk Takod GpyHKuMK (cM. puc. 19), HOCTATOYHO HA MPOMEXYT-
ke (—oo; —1] moctpouth rpadux (yHkuuu y =2x+ 3, Ha npomexytre (—1; 2] — rpadux
yHKuuH y = x” 4 Ba npomexyTKe (2; +0) — rpaduk GyHKuAK y=4.

3
_1_.._._.. A STV Yl S, TS I |
T T AN S 9 O ) 18
| | [
11 13 J et
i T o o o e & G| =

Puc. 20



8. Myuruun. Obaacms onpeoe.ienus, 00 1acHn aauenin, padun hyuxuun 59
Al { I s y <f ]

OnucanybiM criocoGoM MOXKHO 3anarth B GyHxumio y = |x|:

x, ecnn x20;
Y= 1=x, ecan x<0.

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

5. 'padux pynkuun, GopMyna KoTopoli CONEPHKHT aPryMent NojJ 3HAKOM Moay-
sim. Moctpoum rpaduk Gysxumu y = x— 1| + [x + 1.

Haiinem 3HauyeHus X, NPUH KOTOPBIX 3HAYEHUs BhipameHuil x — 1 u x + 1, crosiuux nogs
3HAKOM MOAYNS, PABHBL HYTHO;

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

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

sy S Jac—.
. il e
-] i x

Pne. 21

Yuurblpas onpefeneHue Mofyns ukcna, nony-

HuM: . .

ecnm x<-1, To x-1<0, x+1<0, noaromy
=== 1L x=l|=~(x+ 1} u

y=—C— 1)~ (x+ ) =-2x;

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

ety x=>1, 10 x-120, x+1>0 w |
y=(x=1)+(x+1)=2x i

Yro6Ll nonyunts rpadux 3a8aHHOH (QyHKUHMH, ____i_.__J:— _
CTPOHM Ha mpomexyTke (—ee; —1) rpadur QyHkunu : i_ SRS | e
y=-2x, Ha npomexyTtke [-1; I) — rpadux dyHxumn : I’|(-'..7".
¥ =2 u Ha npomexyTke [1; +ee) — rpadux (yHKUHH
y = 2x. Mckombiii rpaduk H3oGpaxkeH Ha pucyHke 22.

T
1

T & i T 1 5

e R T W LT | %
SENEunnnisnusuwndERRL

2 : p—i. 3
Vupassuenre 1. Haiitu o6nacts onpepenenus Qynkunn y =vV4-2x + i

9 O6nacte onpeneneHus (QyHKUMM 0OpasylOT T€ 3HAYEHHS X, PH KOTOPBIX
BhIpaxkeHue 4 — 2x NPUHUMAET HEOTPULATELHBIE 3HAYCHNS, a BhIpaKeHue 2x —
noNoxuTeNbHble 3HadeHus. Cle/loBaTesbHO, HYXKIIO PEIMTh CHCTEMY HEPABEHCTB
{4*212(}.

25 >0. [Nonyuum:



60 §2. Keadpamuunas fiynrus

-2x2-4. |x<2
x>0 x>0.

77 7
N X
0 2
O6nacThio onpenenenus GyHKUuMM sBnsieTcst mpoMexyTok (0; 2].
Oreer. ((;2]. o
: T T T T— sz g

Yeri

G

216. dyHrups 3azana popmynoi fix) = %

a) Haiiaute snavueHue Qyuxunm mpy x = 11 x = 3.

6) Vkaxure obnacts onpezieneHust (pyHKIMN.
217. ®ynxums 3anaua Gopmynoii fix) =x’, rae -1 <x < 4.

a) Haiipure: f1); A3). 6) Viaxwre obnacts onpezienenns QyHKIHN.
218. Dyukuus y = fix) 3aaaHa TabnuLei:

X -2 -1 0 1 2
fix) -4 -1 0 -1 4
a) Haiimare: f{-1); f2). : ket {
6) [Ipn Kakux 3HAyeHHAX aprymMenTa | g':“ "
3HaYeHHe (PyHKIMH paBHO —47 \ | 2|
B) Yxaxute o0nacts onpeneneus W | |\ 1' !4"
obnacts 3HaueHUH QyHKIMMU, ——3

219. Ha pucydke 23 wusobpaxeH rpagmx .
GyHKUMH p = fix). L B8 ~
a) Haiigure: ~3); R0); R1); R2).

0) Yxaxute o0nacth onpejencHus M 1315711 1) BN ; Ar
obyacTh 3HaYCHUI (DYHKITHH. | 't W T
Pue. 23
220. Kaxopa obnacts onpezeneuns GyHKUMH, 3a1aHHOH (HOpMyIIOi:
a]y=2x2+1,r,uf:05.xsl; 0)y=-x+5;
B)y=—3-—; y=2Jx?

x-1
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| 0% oo R T i | e i s 2 —

= }—ypoe;eubh | &
L H P ] ] | #3%

221. ®ynkups 3a1aHa hopmyaoi fx) = 2x* — 2. Haitmre: R0); A=3); fl4).
222. ®ynxuma 3anaua gopmynoit fx) = 5 —x°. Haitzure: f-1); f); f10).

x+35

223. Haiigute 3paucHue QyuKiuy y = ~_3 MPHx= -1
224. ®yskums 3a1ana Gopmynoi fix) = 6x — 1. Hailnre 3navenns x, pu KOTOPBIX:
a) flx) = 11; 0) fix) > -19.
225. Dynxnus 3a1ana opmynoii fix) = 3x + 2. Halianre 3HaueHus x, pH KOTOPBIX:
a)flx)=17; 0) fix) < 4.
Tlpoxodum au spaghux hyrkyuu yepes daunyro mouky:
226. &)y =4x - 5; A(3; 6); 6)y =x" - 3x; B(2;-2)?
227 a) v =2x+ 8; M(4; 16); 6}y=4x—x2; N(2;2)?

Hatioume o6aacrv onpedenenus hynryu:

4
228. a))'zif:g; ﬁ)y:mi B) y=vx—8; Ny=+2-x.

4 !
22¢ i e = 3 - =X —
229.a) y 9 ax’ o)y & 64 B)y= V4-x; Ny V2x+8.
- Hocmpotime epadhux hynryuu:
230. a)y=-3x; 6)y=2x-3; B) y =13 —4x; r)y——%x.
231.8) y = 2x, O)y=-x+3; B)y= iy

2

Haiioume abcyuccol mouex nepeceuenus epaguroe hyukyuii 6e3 nocmpoentis
camux apaghuxoe:
232, a)_)'zxzuy=5x-4; G)v=x—-xuy=-x+9.
233y=2-xuy=x_
234. Haiinure KOOpIMHATHI TOUKH TiepeceveHus rpaduka GyHkumn y=-3x+9 ¢
OCBIO abCLMCC; OCLEO OpJIHAT. :
235. Haiijinte KOOpJMHATBI TOUKM nepeceuenus rpaduka GpyHkipmm y =2x+ 16 ¢
OCBEO a0CIMCC; OChK) OPAMHAT.
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Haiidume obnacme onpedererus hynryuu:
1 1 1
236. =t — =
Y= o—d T %43 WX

B) y=+-2x-8; r) y=+/1-4x;
Vx

n)y= : e)y:m-

237. a) y=%; 6) y =v4-3x; B) y =+/Sx+1.

238. Iloctpoiite rpaduxu GyHKUMH y wuld g y = 4 — 2x. Haiinre koopaMHarbi
x

TOUEK TIEpeCeteHHs THX rpa(uKOB.

239, Tloctpoiite rpapukn GyHKuniA y :% u y = x — 3. Hailymre KoopamHatsl
TOUEK NIEPECeUEHMst ATHX rpauKoB.
240. Tlpu xaKHX 3HAYCHHNX apryMeHTa 3HaueHHe QyHKuuM y = X +6x-2 paBHO:
4)5;6)-11; B)-15?
241, Tlpm KaKkuX 3Ha4YEHHSX apryMeHTa 3HauyeHHue QYHKUMH y = x> = 2x + 5 paBHO:
a)8;0)4;B)-17?
242, TlpHHALIEXHUT ¥ YACI0 5 06NacTH 3HAUEHHH QyRKLIM y = 3x° — 2X + 67
243. Tlpsimas y = kx + b npoxopuut yepes Touku M(—1; =2) u N(2; 4). Haiizmre k u b,
244. Bojy HeKOoTOpoe BpeMst HarpeBain. 3aBMCHMOCTb e¢ Temriepatypht ! (B °C)
12t+16, ecnu 0<t<7;
OT Bpemen T (B MuHyTax) 3aana tak: #(t) = 100, ecim 7<1<10;
' ~21+4120,ecn 10 < T<16.
a) Haiinure: «(5), 1(9), 1(15), HauanbHyr0 ¥ KOHEYHYO TEMIIEPATYPBI BOJILL.
0) Kaxoii usnyeckuii CMbicn HMEET NpoLiecc, ONUCHIBAEMBIN (yHKUMeET /(T)?
B) Ioctpoiite rpadux ¢yukuun 1(T), Beibpar ynobHeie Maciirabbi Ha OCsX
KOOpP/IMHAT. '
247, Teno nBHXeTcs NPAMONHHEHHO. 3aBHCHMOCTD ﬂpOﬁuCHllnm UM nytd s (B
2,51, ecnn 051 <2
MeTpax) OT BpeMeHH ¢ (B CeKyHpiaX) 3aana Tak: s(f) = {9, e 2<t <4;
3r—T,ecni 4<1<6.
a) Haiipure: s(1); $(2); 5(3,5); s(4); s(6).
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0) C kakoil CKOpOCTBIO JBHFajloCh TENO B TE€YEHWE MEPBEIX JIBYX CEKYHII
MeK]ly BTOpOIi M UeTBEepTOH CEKyHIaMH JIBHXEHHs, MEX]Ty YeTBEPTOil H 1uec-
TOU CEKYHAAMH JIBIIKEHH? SIBNAETCs NH IBHIKEHHE TENa paBHOMEPHEIM?

B) [Iocrpnu’re rpauk GyHKUHY S(1).

=1 | T I T .10 g [T T
bt 51YpoeHbB|+,' ;

CIT i T

246. Haiippre obnacth onpenienenus GpyHKuMH:

=l _ e 0=

a)y:..fl—(),lx il x+2 lxl

Nocmpotime 2pagpux ymryn:

x—2 . bl x +x.
I B X =2x 5ly— x-=1 Jt-l-l
B) )>=Jx_2—3x, rne x > (0 r) y‘—'\/;+3x, raex <0.
{xz, ecun x=—1; i,ecnﬂ x<-2unu x22;
248. a)y 6)y=1x
x+2, ecn x<-1L; X, ecnn—2<x<2.
249. a) y=|2x—4|+|2x+2|; 0) y=|x—3|—|x—2|;
B) _\’=|x—l|+|3x+]|; r) yzlx+l|—|2x—4!.

4x+12, ecan x £-2;
250. Jlana dynkums fix) = (%> ecnmn —2<x<1;
1, ecnux2l.
a) Ioctpoiite rpaduk 31oii QyHKUHH.
0) Pemmnre ypaBuense fix) = 2.
251. a) [loctpoiite rpaduk pyHkuun y = |x —4{ +Ix + 2| .
©) Haifzre Bce 3HaueHMst g, IIpH KOTOPHIX YPaBHEHHE |x— 4| + |x+2| =a
MMeeT JiBa KOPHS; He UMeeT KopHeit. CyIecTByIOT 1 3Ha4eHNS a, IPH KOTO-
PhIX ypaBHEHHE UMEET TONBKO OJIHH KOPEHL?

SAgERERAEIEnFERAEE RANE
| Ynpaxoinun anm nosropenn |

252. 3a 300 r konder u 500 r nevenss samnatiny 7 rpa. 60 k. CKONBKO CTOHT
1 kr KOH(}ET ¥ CKONBKO | KT 1ieueHbsi, ecnu 4 Kr koHdeT Aopoke 5 Kr neve-

——
|

Hbs Ha 8 rpR.?
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253. 3aoaua uz Aszbyxku JI. H. Toncmozo. K Gouke nojseneHsl ipe TpyObl, U3
obenx Tpyd Boaa teuet B 60uKy. H3 onHo# 1pyOwl Boa HanonmsgeT O0UKy 3a
24 muH, U3 ipyroit — 3a 15 muH. Ewe B Gouke ecTh AbIPKa; Yepes AbIPKY Bes
BOAa 13 monnoi Oouky BerreyeT 3a 2 4. Hamonnutes nu Gouka U kak Obic1po,
€CcnH NyCcTHTh Bofy M3 obenx TpyO W Bona Oynet BhHITEKaTh U3 ALIPKH?
254. Peurarte ypaBHEHHE:
4

a) =—-2x; 0)

36 § a6 3 Sx
x+3 x—15  =x+15

1; -2z
* B T

255% OpH U3 KOpHeil ypaBHemns x° + 2x” —9x + a = 0 pasen —2. Haiinute oc-
TabHbIE KOPHH 3TOTO YPaBHEHHSL.

B CeoiictBa hyHKUMRA

1. Hyin dynkumn. IpomexyTku 30aKonocTORHCTRE. PaccMoTpuM QyHKLHIO

v = fix), rpauk xoropoii H3obpawen ua pucynxe 24. Ilpu x =1, x = 4 wim x = 6 3uHave-
1S (PYHKLMY PaBHbI HyI0. Tarie 3HAUeHHA apryMEHTa X Ha3biBAKOT HVAAMY (hyHKifulL.

Onpedencnue 3HaveHHs APIrYMEHTa, NPH KOTOPLIX 3HAYeHHe QYHKUMH paB-
HO HYJ110. HE3BIBAKT HYIAMH QYHKUMH.

Hynem ¢yHknuu y=x— 2 sBIS€ICS TONBKO OIHO 3HAYEHME X, & MUMCHHO:
X = 2, TaK KaK 3HayeHue GYHKIMH PaBHO HYNIO TONLKO NpU X = 2,
Utobe! HaliTu Hynu QyHKIHH ¥ = fx), HYKHO pellHTh YpaBHenHe fix) = (.
Ve

I~
1
]
]
]
]
1
1
]
]
]
]
]
]

-

L

Pne. 24

Dynkums y = flx), rpadpuk kotopoi uzobpaxeHn Ha pucyHke 24, Ha mpome-
KyTrax [-3; —1) u (4: 6) IPMHUMACT TONBKO OTPMLIATENbHLIC 3HAYCHHS, 4 HA [pO-
MexyTKax (—1;4) u (6; 7] — 10nBKO NONOKUTENBHBE 3HaUeHus. Bee 3T npome-
HKYTKH Ha3blBaIOT npoMexcymkamy 3nakonocmoaiemea QyHKuun v = fix).

2. Bozpacranue, yoOoiBaume ¢QyHkuMu. PaccMorpum  rpaduic  GyHKuMM
y = fix) na pucynxe 24. Ha npomexytke [-3; 2] rpadgHk «ijer BEEpX»: IPH YBEAM-
YeHMH 3HAYEHWI X M3 3TOTO IPOMEXKYTKA COOTBETCTRYIOUIHE 3HAYECHUS (DYHKLIHK
yBenuuypatotcs. - Hanpumep, BO3LMEM 3HAuCHMS apryMeHTa Xx;=-3 H



wr

xp =1, Tora X, > 1. Tak KaK fix)) = fi-3) = -2, a fix,) = fi-1) = 0, 10 fix) > fx).
BonbieMy 3HaUEHUIO0 apryMeHTa (X2) COOTBETCTBYET Oonbiiee sHayeHue (hyHKUHH
(f(x3)). ToBopsiT, uto Ha npomexytke [-3; 2] yuxums y=fix) sospacmaem (Mnu
sensemcen eospacmeaioweti). Takosa e OHa o Ha npomexyTke [5; 7].

Ha npomesxyTke [2; 5] rpadmk ¢yHkumu y = flx) «<HIeT BHU3»: TPH yBEAHYe-
HHA 3HaYEHUH apryMeHTa COOTBETCTBYIOLLME 3HA4€HMd QYHKUMM YMEHBLLIAIOTCS,
FoBopsiT, YTO Ha TOM NpoMexyTke ¢QyHkuus y = fx) ybvieaem (UnM sensemcs

yéviearouyeii).
DYHKUHI0 HA3LIBAIT BO3pACTAIONIEHl H& HEKOTOPOM HpOMe-
HKYTKE, €C/IH 109 JI00LIX ABYX 3HZYEHMHl SPryMeHTa M3 3TOro
NpoMeERYTKS GoibIIeMY 3HAYECHHIO APTYMEHTS COOTBETCTBYET
Ooabiee 3uagenne GyHKIMU.

Onpedenenue ' by

DyHKIHIW0 HA3BIBAIOT YObIBaAIOIIEH HA HEKOTOPOM MPOMEXKYT-
Ke, ec.ii AJist o0BIX ABYX 3HAYeMMEl apryMeHTa U3 IT0r0 npo-
MeRYTKa 0OJBINEMY 3HAYEHMI0) APTYMEHTS COOTBETCTBYET
MeHbllee 3HaYeHne QYHKINH.

Ecnu ¢ynkums Bozpactaer Ha Beei 00nacTi OnpeieneHus, TO €€ HashiBaloT
sospacmaioweli hynryuett, ecnu xe QyHkuua yoviBaeT Ha Beeil 0611acTH onpene-
JIEHUs, TO €€ Ha3HIBAIOT VOblerowel ynKyuets.

Hanpumep. Ha pucyHrke 25 uzobpaxen rpapuk ynxuyu, obnacThio onpeje-
JIEHUS KOTOPOit sIBNsiETCH TPOMENYTOK [—1; 5]. D12 (yHKIHA SBNsSETCH BO3paCTal0-
UIeH, TaK KaKk OHa BO3pacTaeT Ha Beel obnactu omnpelieneHus. yHKUHs, rpadMk
KOTOpo# u300paxeH Ha pucyHke 26, spnsercs yObIBarOILEH, Tak Kak OHa yObiBaeT
Ha Bceit obnacrH onpenenenns — rpoMexytke [—1; 5].

Bospacraroiumi, HanpuMep, SBisiotes GyHkoun y = 2x, y =Jx (ux rpadwm-
KM BCErfia «MIyT BBEPX»), @ YOBIBAIOIHMH — (QYHKUHK y = —2x, y = —x (X rpadMKu
BCEr/la «MAyT BHH3»). Dynkuusa y = flx), rpaduk koropoi H3o0paxeH Ha PHCYHKE
24, He sBIsETCs HY BospacTamowei, Hi yosBarowei. Ona TONbKO BO3PAacTaeT WM
yOBIBAET Ha OTAIENBHBIX IIPOMEXKYTKAX.

3 Kpaeuyk B. Anrebpa. 9 kn. YuebHuk



§2. Keadpamusnan ghynkuis

-
N

k
DyHKLIMS Y = rie k>0, yObiBaeT Ha KaxIOM U3 NPOMEXYTKOB (—oo; () U
(0; +o0), HO He sBNgeTcd yOmBaroiiei. JelcTBUTENnbHO, OHA He YObIBaeT Ha Beeil 00-

sracty onpeaeneus (—eo; O A(0; +00), Tak Kak ApH X3 > x| (CM. puc. 27) uMeeM: y; > yi.

Terx mP )roqer maTsﬁoane
| I L1 1 ]
3. Yerusie v HeweTHbIe QyHKUMH. Paccmorpum Qynkumio fix) = 2, ee rpapHk H300pa-

- ol
sked Ha pucyske 28, Tak kak ans n060ro 3HaYCHHA X BHIMOIHACTCS PaBEHCTBO (—x) =4, 10
fl=x) = flx). Oynkumio fix) = x> HA3LIBAKOT YEMHOT.

Pynkumio y = fix) Ha3LIBAIOT Y€THOH, €CIH JLIS JIl0GOro 3HaYeHHs X K3
Onpedeaerue | 06aCTH €€ ONpeleNeHUs 3HAYEHHE —X TaKKe NMPUHALICKHT 0bnacT
onpefeieHns U BLIMONHACTCH paBeHcTBo fl-x) = f(x).

O6nacte onpeneacHHs HeTHOH QYHKUHM CHMMETPHYHA OTHOCHTENBHO Hauala Koop-
JIMHAT, TAK KaK BMECTE CO 3HAYEHHEM X OHA COIEPHHT H 3HAYECHHE —X.

Ipaghux vemnot ¢hymryr cumsempuyen omuocumeatho ocu y (cM., Hanpusep, puc. 28).
ROITOMY JUI OCTPOeHU 1paduka YeTHON QYHKLMM QOCTATONHO NOCTPOMTD YacTh rpaduka 1
x> 0, 2 nOTOM CHMMETPHUHO OTOOPA3HTE 3TY HaCTh OTHOCHTENBHO OCH ).

Ha pucynke 29 uzobpanen rpadHk Gyukums fix) = x'. Tak Kak 2ins moGoro 3HaueHus
X BBINOJNHAETCA PABEHCTRO (=x)" = —(x), T0 fi=x) =—f(x). @ynkumo fix) = X' HaswiBaOT He-
YemHOU.

Dyukunio y = flx) HA3LIBAOT HeYeTHOH, ecTH Ans M0GOro 3HaAYeHHs X

Onpedeirenne | w3 0bnacTu ce onpenedeHusi 3Ha4YeHHe —X TaKske NpuuaLieKuT obnac-
TH ONpeieIeHHs U BLINOHseTCs paBeHcTBO fi-x) = —f(x).

)

'11 )
; ¥=x

-

_
o
-

flx)
Pue. 27 Puc. 28 Puc. 29

Obnacme onpederenus u 2paghux HeNeMHOTU hyHKYUU CUMMEMPUYHBI OMHOCUMEABHO
Hauara koopdunam. TlostoMy nns noctpoeHus rpaduka HeueTHoH (QYHKLHH JJOCTATOMHO
NOCTPOUTD HACTh rpaduka ana x > 0, a NOTOM CHMMETPHYHO 0TOGPA3HTh 3Ty Y4CTh OTHOCH-
TENBHO HAuaa KOOpaHHAT.

Paccvotpum Qynkusio fix) = 2x + 3. O61acTh ee onpeneneHus — MHOKECTBO BCEX Jei-
CTBHTENBHBIX HHCEN — CHMMETPHYHA OTHOCHTC/IBHO Hauana Koopauuar. [na atol QyHkumu
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fi-=x) =-2x + 3. Pasencrra fl-x) =fx) ¥ fl-x) =—fix) He BLIMONHAKTCA JUIA BCEX 3HAYEHWH X,
Hanpusep, wa x=1 (f{1) =5; A-1) = 1; fi-1) #A1) u fi-1) #f1)). Ira QyHruma ve asasercs
HH YETHOMH, HH HEYETHON.
Oynxuma fix) = Vx| e x> 0, TaioKe He ABNSETCH Hu YETHOM, HU HEIETHOM, TaK Kak 067acTh
onpesieneHya GyHKLuH (ipomesyTok [0 +90)) He CHMMETPHUHA OTHOCHTENLHO HAYaNa KOOPAHHAT.
Hmoe. Hmobet uccredvsames dhynryrio y = fix) va wvemnocms, HyXicHo:

1) kaiimu vBracme onpecetens GyrKkI 1 GHIACHLITD, CUMMEMPUYIA Tt OHQ OMHOCU-
MEABHO HAYla mmp()wfam;

2) eciu obracme ONpedenensl CLMMENTPUNHA ORHOCUMETBHO HAYANQ KOOPOUHam, Mo
Haxooum fi-x):

a) ecimu 01 106020 3nauents x 13 obaacmu onpedetentisl YUK BbINOTHACNICA PageH-

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

6) ecu onz mobozo snaveHus x uz obiacmu onpedenenus QYHKIUU EbINOTHAEINCA PABEH-

cmeo f—x) = —f{x), mo gymryus seanemes wevemmoil;

B) cc1u X0 Gbl O 00HO20 3HAYEHUA X U3 0brachu onpedenenus QYHKIuU Hit OOHO U3

INX PACEHCNE HE GLINOTNAEINCS, O (PYHKYUA HE ARTAEMCA HU YEIMHOU, HU HEYEMBOT;

3) ecau obaacms onpedeneHUs He CUMMENPUNHA OMHOCUMENBHO HAYANA KOOPOUHAM, MO
ghynkijua He SBNAEMCA HU YEMHOU, HY HEYeHO.
T g T T T T 7T :
-+ Npumepsbi peweHns ynpaxHeHun |
ERENEREROwN ;’f b L L

o

I SN N G . A _ E :
Yupanense 1, HaliTu Hynu Qynkumm y = Y-8+ 12
e Pewum ypasHerue ¥ -8x+12=0:

D=(-8P-4112=16; x=3"%-3, x=8t4_¢

2 2
TakuM 0b6pazoM, PyHKLMsS UMEeT 1Ba By X =2 U x = 6.
Oreer. 2; 68

Yupawsnenne 2. JHokasars, uro dynxius y=x>~1 BO3PaCTaCT Ha TPOMENKYTKE
[0; +o2).
o [IlycTb x; M X, — JiBa OPOH3BONBHBIX 3HAYEHHSI APTYMEHTA M3 [IPOMEXYTKA
[0; +eo), NpHUEM X3>X|, @ Vi H ) — cmnchuyloluyfe MM 3HauEHMs (DYHKLIVH, TO
ecThy, = x/ - Ly, = % — 1. TTokakeM, ut0 y» > vy. Jli1si 370r0 paccMoTpuM pasHOCTh
Ye-n=(0-D-(x-1)= 0 - x* =(—x)0x2+x).
Tak KaK x; > xj, TO X3 —x; > 0. 3HayeHus x; U X, NPHHALIENKAT (POMEXYTKY
[0; +<2), oaTomy x; > 0, x2 > 0 (TOCKONBKY X2 > X1} M X1 + X2 > 0.
Torna:
(e=-x)+x)>0; y2—y =(-x)n+x)>0; y2>n.
BonbuieMy 3HaueHHIO apryMeHTa u3 npomMexxyrka [0; +ee) COOTBETCTBYET
Gonkiee 3nauenue Qynkiwy. CrenoBaTenbho, GyHKims y=x"— | Ha NPOMEeXyT-
ke [0; +eo) BO3pacracta
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Y apamnense ;%.,qemoﬁ HJIM HEYETHOH SBNSETCH QYHKLMSA:
a) fx) = x>+ 3x; 6) f) =x" + % B)fix)=x"+1?
»O0NnaCTRIO ONpeNneneHys Kaka0i U3 aHHbIX (QYHKLUH SBIAETCS. MHOXKECTBO

Bcex neiicTButenthblX yHcen. [Tootomy obnacte onpeneneHust KauaoH (yHKUHW
CHMMETPHYHA OTHOCHTENLHO Havana koopaxHar, [lis noboro 3HaueHus x uMeeM:

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

6) fl-x) = (1) + (=x)” = x* + X* = flx); Dynrusi fx) = x* + X sBseTCs 9€THOI;

B) fl—x) =(—x)’ + | ==’ + 1. BosbMem x = | u naiinem: fil) =2; f-1)=0.
BuiM, uto fi-1) # (1) u fi-1) # —A1). @ynkumst fix) = x° + | He ABNKETCH HU YET-
HO#H, HH HEYETHOH.

Ortser. &) HeyeTHas; 0) ueTHas: B) HY 4ETHAS, HH HCUETHAS. o

WEREE e T
= L £ _c‘?.lj_ﬁ S0 BN it
256. Ha pucynke 30 uzobpaxen rpaduk Gynkimy f = f(T), Xapakrepu3upytoumi
H3MEHEHHE TEMIIEpaTyphl TENA B TEUCHHE 7 MUHYT.
a) B xakve MOMeHTBI BpeMeHH TeMrieparypa tena pasusuiack 0 °C? Ykaxure
Hynd GyHKuHH = f{T).
0) B Teuenne Kakux MPOMEXYTKOB BpEMCHH TeMIepatypa Tena Okiia nono-

KUTENbHOM; OTpHLATENBHOH? Ha kakux npomexyTkax QyskuMs 1= f{T) npu-
HHMMACT MONOXKMTENBHBIE 3HAYEHUS: OTPHLIATENLHBIC 3HAYCHMS?
B) B TeueHne Kakux NpOMEXYTKOB BPEMEHM TEMIIEpaTypa Tena BO3pacrana;
yOpiBania? Ha kakux npomesxxytkax QyHkuus 1 = f{T) Bozpacraer; yOniBaeT?
r) KakoBo Hanbonniuee (HaiiMeHbIlee) 3HaueHHe TeMuepatypsl tena? Kako-
BO Haubonbiee (HauMenbiuee) 3Hauenye PyHKLkH I = f{T)?

1°C A

84
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257. Ha pucynke 31 uzobpaxen rpaduk tbymcuuu y=fx), rne -2,5<x<4. Vxa-

WHTE:

a) Hym QyHKUHM;

0) NPOMEXKYTKH 3HAKOTIOCTONHCTBA (PYHKLHK;

B) [IPOMEXYTKH, HA KOTOPBIX (pyHKiMs Bo3pacTaeT; yOBIBaET;
r) HanOolbILee W HAHMEHBLLCE 3HAYEHHS (PYHKUHN.

by
44

I V30
I g

-2 4+

Pue. 31

Puc. 32

258, Ha pucynke 32 usobpaxen rpaduk Qynkimn y = fx), roe -3 <.x < 5. Yiaxure:

a) HynH QYHKLMH;

0) NpOMEXKYTKH 3HAKOTIOCTOSAHCTBA (DYHKIUK:

B) NPOMEXKYTKM, Ha KOTOPHIX (PYHKLMS BO3pacTaer; yObIBaeT.

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

NDy=x—-6x+8;

260. 8)y=6-2x;

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

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

x—1

e)y= Y —x'
2x+1

B)y= ¥=—2

Hocmpoume epaghux dhvuxyure. Hatioume ee nymi. Yraocume npoyedscymgu 3Harono-
cmoanemea (yuxyun. HAeisiemes nn oannas (hyuryus eospacmarowyets; ybvlecroufet:?

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 rpaqu q)ynxuu H, DﬁﬂaCTuo onpeneneHus KOTOpOH sBIsfeTcs
npoMexxyTok [-2; 4], utobb pyHxums:
a) Bo3pacrana Ha npomexytke |—2; 0] u yOrisana na npomexyTtke [0; 4];
6) yOriBana wa npomexytke [-2; 1], Bo3pactana na npomexytke [1;4] n
uMena aga Hyaf: x=0nx=3;
B) Oblia BO3pacTalolei 1 UMENa OIMH HyTh — YHCIO 2.
264. Haueptute rpadmk dyHkumm, obnacTeio onpefiesieHnsl KOTOpO# sBAseTcs
npoMexyTok [—1; 6], yToOR yHKUMS:
a) yOeiBana Ha npomexytke [-1;4], Bospacrana na npomexyrke [4; 6] u
MMeNia OfIMH HyJb: X = 1;
0) ObL1a yObIBatOIIEH M MMeNa OfIMH HYJb -— YKCHO 3;
B) Obliia Bo3pacralolleil 1 He uMesna Hysleid.

Haitioume nynu ¢hynryuu:
£ .4

265. oy T [ 6) y= e ;
Rl i = X' =5x+6 x-3

__....__l - B) =]
Pl ¥
2 X

266. a)y=-x"+4x-1; 0) Y== "5

TTocmpoiime epagpux yrxyuu. Henonvsysn zpaghuk, ykaxcume: a) npomedicymru
3naKonocmosHemea hyrkyuu: 6) RPOMENCYMKU, Ha KOMOPLIX (hyHKyus go3pacma-
em; ybeieaem. Heasiemces iu Oannas YyRKyus Yemnotl; Hewemnou?

(x+2,ecin x <—1;

267. a) y=—%; 0)y= ixt, ecm—1<x<I;

2—x,ecnun x> 1.

r—J\r—2,t‘:(urm x<-1;
268. a)y=%; 6)y=91"1 ecm-l<x<l

x—2, ecim x 21,

Hemmoit unu Hevemmoti sensaemcs (OyHKyus:

269. a)y =x* - 4x*; 6)y=x-x; B)y=x" —2x;
1 +l 2 .
Dy=g i ny=-~< ey="7_,"

270. a)y=dx+x" 6)y=x'-1; B)y=x+1;
1 2x
r=Alx=1; = . pis it
Ny=+x-1; ny= 37 Oy="7,5"



9. Cevitcmea pynryui 71

o _[__E ] deﬂ|

2 T L] .
(_ [yi?o?e?b IBI || M

271.
272.

273.

274.

275.

Jlokaxure, 4ro GyHKums y = X° yOBIBa€T Ha NPOMENyTKE (—oo; 0]

Joxaxure, yro ¢ynxuns y=kx+ b smnsercs Bospacrawoweit npu k> 0;
yobiBaroled npu k < 0.

a) Oyukups v = fix) apnsetcs Bospactaroueii, a ynkuus y = g(x) — yOuigaio-
miei. Jlokaxure, uro ypasHenye fx) = g(x) uMeer He 6onee 0THOro KOpHSI.

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

Ob6nacteio onpejienieHns 4erHoH (YHKuHN y=J (Xx) SBISCTCS MHOXECTBO
BCEX JieHcTBHTENbHLIX uMcen. [locrpoifre rpaduk “roif (yHkumn, ecnu

fix)= \/J_r npu x > (). 3anaiire Qynkupio y =fix) Gopmyioii Ha MHOMXECTBE

BCEX JIEHCTBHTEIIBHBIX YHCEN.

a) Oynkuus ¥ = fx) ABAACTCSH YETHOIT M MMELT HEYCTHOE KONUYECTBO HYJICH.
JHokaxure, 4to uncno () spisercs HyJneM 310 (yHKUHM.

0) Haiijiure BCe 3Hauenns @, MpM KOTOPBIX ypaBHeHme x' —4x” +a” —1=0
HMeeT Tpu KopHs. Haiiure 911 kopHu.

O e i i R

277.

278.
279.

N }10 KaXHTEe TORACCTBO!

a) (m —ﬁ)-(l + ’—I) =m;
m+n m
| I X’ +16y° i
+ : +1|=—.
L (x—él_\' x+4y] [xz—lﬁyg J x

Haiiiure 3Ha4eHue BLIpaKeHns:

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

) (243)(3-45)- 5 0 [5-6) 1)’

3aodava bxacrkapu. loxaxure, 4ro J 10+ \/ﬁ + \f4_(} + J{% = \E + \@ + \E .

Paccrosinne Mexgry nyakrams A v B no mocce pasno 135 kM, a no xeneznoi
popore — 120 xm. ArromMoOuWib BBEXAT W3 LyHKTa A Ha 10 MuH pankne,
uemM noes/l, ¥ npuOBIN B MyHKT B Ha 8 mMun nosxe. Haitnure ckopocrs asro-
MoOMIIst, ecrin oHa Ha 10 KM/4 MEHbILIE CKOPOCTH Noe3/a.



B OYHKLMW

1. I'padux pynxumn y = f(x) +n, rae n > 0. Ilycte umeeMm rpadmk (pyHK-
1MK y = X°, @ HYXHO 10CTpouTh rpadukn dynkiwmit y=x" +2 1 y=x* — 3. Cocra-
BuM Tabnuny 3HaveHui 3THX QYHKUMH AN HEKOTOPLIX 3HaYeHWH apryMeHTa:

x -3 -2 -1 0 l 2 3

y=x 9 4 1 0 1 4 9

y=x+2 1 6 3 2 3 6 11

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

Hdns moboro 3HaueHus x 3HAYEHUE

(YHKIMH ) =x*+2 Ha 2 GoJbIIe COOTBETCT-

BYIOLUEro 3Ha4€Hus (PYHKUMH y:xz, a 3Haye-

HHE (PYHKIHU y=x2 —3 Ha 3 MeHsllie COOT-

BETCTBYIOLLIETO 3HAYeHHA QyHKIMH Y =x". (U3

TabAnLb! 3T0 JIETKO YBUIETH [UIsi BEIOpPAHHBIX

3HaYeHHii x.) _
TMostomy rpaduk (yHKumn y =X + 2

MOHO TNONYYHTh [PH NOMOLLM NApajlIeNbHO-

ro nepesoca rpaduka GyHKUHK ¥ = X" BIOJb

OCH y Ha 2 epuHuLBI BBEpX (cM. puc. 33). I'pa-

¢ux  QyHKIMM y=x"—3 MOKHO MONY4HTh

Ip¥ MOMOUIKM NapailefsHoro MNepeHoca rpa-

duka  dynxuwn  y=x’

3 eMHKULB] BHH3.

BOOJIB OCH ) Ha

Ecm ¢yukumio y=.\t2 3anMcarh B BWJIE
y=£ix). 70 QyHkimm y=x’+2 u y=x"—3
Oynyr ¢Qynkuusimp Buga y=flx)+n, rae
1n>0,aumenno: y=flx) + 2uy=fx)-3.

Boobuue, apahur hyryuu y = fix) +n, 20e n > 0, moxcHo nonyuume u3 2pa-
pura ynkyuu y = fix) npu novMowu napaiiensHozo nepeHoca 0onb ocu y Ha
n edunuy esepx; epapux ynkyuu y = fix) —n, 20e n > 0, modxcro noayuume uz
epadhuxa ynryuu y = fx) npu novowu napanienvhozo nepeHoca 6ok OCU ¥ Ha
R eOUNUY BHU3.
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2. IN'papuk pyukuun y = f(x + m), roe m > 0. INycts umeem rpapux QyHk-
LMK V=X, d HYXKHO NoCTPOUTE rpadmku QyHKumMi v = (x — 3 ny=(x+2). Co-
craBuM Tabmny 3HaueHmit tux QyHkumil Aist HEKOTOpBIX 3HaYeHUi apryMeHTa:

X 5| 4] -3 0 1 2 3
y=x 0
y=(x-3) N 0"
= (x+2)7 ‘;é‘j i1 0

M3 rabnuust BuaHo, yro rpadmuk dyHkumnm y = (x — 3)” MOXKHO MONYUMTH M3
rpaduka GyHKIMM y = X° TIPH NOMOLLH NAPaLIeNbHOrO HEPeHoCa BAOIbL OCH X Ha
3 epnHHLb! Bripaso (puc. 34).

I'padux dyHkumm y = (x + 2)° MOXHO NoyumnTs M3 rpadmka GyHKIHY y = Xx°
ApH MOMOLIN Napale/IbHOTO NEepeHoca BIOJb OCK X Ha 2 eIMHMLB] BIeBO (puc. 34).

Ecnu ¢ynkumio y = X 3anicath B Buje y =fi(x), 70 QyHKUHH y = (x — 3)2 H
y=x+ 2)° 6ynyT pyuxuusimu Buaa y = flx + m), roe m > 0, a nmenso: y = flx — 3)
ny=flx+2).

—

Boobiue, epagux ynkyuu y = fix—m), 20e m >0, modicno nonyuums us
gpaghura dynxyuu y = f{x) npu nomouu napanieabHozo nepenoca 800b OCU X Ha
m edunuy enpaeo; spagux yrkyuu y = fix + m), 20e m > 0, MOIHCHO nonyuums u3
gpaghura Qymyuu y = f{x) npu nomowju nApanaerbHo2o nepeHoca 800aL OCU X HA
m eQuHLY 61e60.



NN

3. I'padpur dynkuun y=flx +m) +n,
rnem>0,n>0.

PaccmoTpum (yHKUMIO y = (X — . s B
Ee rpadMK MOXKHO NOIYYHTB, €C/IH OCYILecT-
BUTE NapajnensHeiii nepeHoc rpadmk Qynk-
UMK Y = X BAOJB OCH X Ha 2 €IMHKIIBI BIIPABO,
4 noroM BAONE OCH y Ha | enuHnny BHM3
(puc. 35).

4. I'papmux dynkusn y = —f(x). Tlycts umeem rpaduk QyHxim y=x°, a
HYKHO MOCTPOMTE IpadMK (QyHKUMH Y =-x". CoCTaBUM TaOJIUILY 3HAYEHUH FTUX
(yHKLHIA 115 HEKOTOPBIX 3HAYEHHH apryMeHTa:

x =3 | <2 | « 0 | 2 3
y =x2 9 4 1 0 1 4 9
y=-x 9| 4| -1| 0 = | I

3nauennst (QYHKUMM y=-X" [POTHBONIONOKHDI
COOTBETCTBYIOLIM 3HAYECHHSIM (JYHKUMU Y =x". Mosro-
My KaXas Touka rpaduka QyHKIHH y=—x" CHMMET-
pu4Ha COOTBETCTBYHOIUEH Touke rpaduka (YHKUHH
y:x2 oTHOCHTENBHO ocH x. Hampumep, touka (2; —4)

TR
rpaduka QyHKUMM y=-x CUMMeTpHuHa Touke (2;4)
rpaduka QYHKUMH y = x> oTHOCHTENBHO ocH x. Cresto- d
BaTENbHO, rpaduk (PYHKIHH Y = —X" MOKHO MOJIyYHTh
u3 rpaduka QyHKIME y =X NpH NOMOLIM CHMMETPHHU
OTHOCHTEJIBHO OCH X (puc. 36). Pac. 36

Ecim ynkumio y = x” 3anucarh B BHJE y = f{x), TO
(ynxumst y = —x" 6yner Gpynkumeit Buza y = —f(x).

Boobuwe, epagur dhynryuu y = —f(x) moxcro noayuume us zpagura gynryuu
¥ = flx) npu nomowju cummempuy omHOCUMETLHO OCU X.
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5. I'padux pynxkumu y = af(x), rae a > 0. INycre umeem rpadux Qysxumu

y=x", a HyXHO NOCTPOUTH rpadukm GyHKUMH y=2Y" 1 Y Z%xz. Cocrasum Ta6-

JIMLY 3Ha4eHuit 3TiX QyHKUMi Uit HEKOTOPBIX 3HAYEHHIH apryMeHTa:

x 3 -1 0 | 2
y=x 1 0 I
y=2 8 2 0 2 8
] : 3 1
y=3* % 2 B 2 C

Jlnst m060ro 3HaueHuns x 3HaYeHne (GyHKIHH y = 2" B 1Ba pa3a Gonsline co-

|
OTBETCTBYIOLIErO 3HaueHHsi (PYHKLMH Y = X°, a 3HaueHne GyHKIMH y = 5% B aBa
pasa MeHbllie COOTBETCTBYIOILEro 3HadeHust (YHKUMH y=x". (U3 1abnmnup 510

JIErKO YBMAETH [71s1 BEIOpaHHBIX 3HAYEHMH X.)

Puc. 37
MNoaromy rpadmi QyHKIHK y = 2x” MOMHO MOMYSHTD M3 rpaduka QYHKLMA ¥ =X,

pacTsiHyB TOCIEHHIt OT OCH X B J1Ba pa3a, a rpaduk QyHKuun y = %IZ MOMHO TOiTy-
qiTH W3 rpauka QYHKIMH y = X°, OKaB NoCe/IHHi K OCH X B 1Ba pasa (c. puc. 37).
Eciv Qyuxumnio y = X° 3amucaTh B BHAE y=fix), 10 dyHKgm y=2x" n

y= %xz OyayT yHkaMe Braa y = afix), toe a > 0, aumenHo: y=2fix)u y = %f(.X) :



§2. Keadpamuunas hynkuun
Boobuie, spagux ¢pynxyuu y = a f(x), 20e a > 0, MoNcHO nORyuUmMb U3 2pagu-
Ka ynxyuu y = fix), pacmanye nociednuti om ocu x 6 a pas npu a > 1, u coae ezo

doocuxe L paznpul<a< 1.
. a

- ins TeX, KTO XoueT 3HaTh 6onblue f
{ | i | i |

6. F'padmk dpynkunn y = [fix)l. [To onpeziencHuio MOAYIS YHCTa HMEEM:

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

y= |f(ﬂ| - {~f{x), ecmd f(x)<0.

Taxum o6pazoM, eci f{x) > 0, To 3nauenus GyHkunn y = [f{x)| v y = fix) pasueL. ecin
£ix) <0, To 3HaueHus 3Tux (QyHKUMET ABNSIOTCS MPOTHBONMOMOKHBIMY duchamu. [Tosromy
rpadwk GyHKuHE y = [f{x)] MOXHO noy4YHTE Tak: cTpouM rpaduk QyukimK y = fx) u Ty ero
YACTh, KOTOPAA HAXOJMTCH HIDKE OCH X, CHMMETPHYHO OTODPaKaeM OTHOCHTENILHO ITOH OCH.

Puce. 38

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

7. I'padnx pynxumn y = f(lxl). Ormerim aBa cBokcTBa TaHHON QyHKUHU.

1) ®ynKuns geasercs detHoi. [eficteuensho, H3 Toxnectsa |-x| = || cnenyer, uto
ansi neoforo 3HaueHus x U3 06sacTH ee onpesienerus BuloAercs paseHcTo fil-x]) = fil).
CnenoparenbHo, rpadmk GyHKuHH CHMMETPUYEH OTHOCHTEJILHO OCH Y.

2) Ecnvi x 2 0, T0 v = fixl) = fix). Tlosromy npu x > 0 rpadur GyHximu y = filxl) cos-
nanaet ¢ rpagHkoM GyuxiHy y = fix).



10. lpeodpazosanus spachuros hyniuini T

Taxum obpasom, rpapur dysxunn y=f|xl) Mo.x.(.no NOCTPOMUTH 'iaK: CTPOMM YacTb
rpatuka pyHkuun y = fix) nns x > 0; BLINONHHE CHMMETPHIO TOCTPOEHHOH 4aCTH OTHOCH-
TEILHO OCH y, TIOJy4aeM BTOPYHO yacTh rpaduka nns x < 0.

Ha pucynke 39 uzobpaxen rpadux dynxinn y = (|x| - 2)* - 1. Cpasuure ero ¢ rpa-
HEOM QyHKUHH y = (x — 2)* — 1 (puc. 35).

1 | npun1e|:1u peLLeHUs ynpaXxHeHUiA

Vi wanenne |, Tloctponts rpaduk Qynrummn y = Nx+2 +1

Crpoum rpaduk (PyHKHHH sz.; . [MapannensHo nepeHoOCHM €ro BAONBL
OCH X Ha 2 eJIMHHULILI BJIEBO, & NIOTOM BJOSIL OcH y Ha | enuunny seepx. [Tomyuaem

HCKOMBIH rpaduk (puc. 40).
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oenne 2 HocTpouTs rpadmx QyHkimn y =2 — %,

. [MocnenopatensHO CTPOUM rpadUKy ClieyoLIHX (yHKIHIi:
I)y=x2; 2)}!:—12; 3}y:—x2+2,'roecrby=2—x2.
T'paduk dynxipm y = 2 — x° n3obpaken Ha pucynke 41. .
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Vupak: ﬂocrpomb rpaduk (b)ml\uuu y=|l - 1|
= Hucne;uoaa'x €JIbHO CTPOMM IpaMKH CASAYFOIMX (YHKLIHI:
Dy=; 2)y=p~1 3)y=Ik -1l

I'padprix Gpynkunu y = ||x| — 1| u300paxeH Ha pHCyHKe 42.

| 1 < :
N P’ﬂ"‘f'fi
280. Ha pucynke 43a usoﬁpa)xeuu rpapuxu Qyexumit y =flx), y= ﬁx)+a u
y=fix)—b, a na pucynke 436 — rpaduxn Qynxuii y =flx), y=fix—-a) u
y=f(x+b). Haiinure a n b.
1 “

Puc.43 a Puc.43 0

k WL N e L2 H poge bA, e e e e !
ey ﬁ 10 | ESEEEREEEY.Y
Tocmpoiime zpacpux r}))nm;uu.

281. a)y=x"+1; = 6) y=vJx-3; By=(-3%5 Dy=0(+l>

282. a) y=vx+2; 6)y=x-5; B)y=(x—l)2.

T T bl
t T b 4 '_"___""__'_'T n S _I :..
Hocmpoume zpaqbuk Pyvkyuu:
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)%

B)y=—(x+37+4; N y=—Jx—4+2.



1. Hipeoap

0) y=vx+l+1;

5. a)y=(x- 25 ~3:

B) y=—(x—3)% Ny=—(x+1"+35.
_4. .. __4
286. a) y—x+2, 0)y — 3
287. a) y=2x; 6) y=%x2.
TR :l_ - __—_l
28, 8) y=— -2 6) y=5x.

289. Iloctpoiite rpadmk GpyHKUMH y = (x + 3)° — 1. Ucnione3ys rpaduk, Haiimime:
a) o6sacTe 3HaYeHui QyHKINH;
©) Bce 3HaYeHHs X, NIPM KOTOPBIX (PyHKUHS NpHHUMAaeT OTPHUATENbHbIE 3Ha-
YeHIsH
B) HPOMEXYTOK, Ha KOTOPOM QyHKuHs yOBIBaeT.

290. Tocrpoitte rpadux dynkumm y = (x - 2)° — 4. Ucnonbays rpabuk, Haiiure:
a) obnacTs 3HaueHHi (PyHKUNH;
§) BCce 3HAYEHMS X, [IPH KOTOPBIX (DYHKIMS IPHHUMAET NONI0KHUTENBHBIE 3Ha-
YeHIIA;
B) NPOMEKYTOK, Ha KOTOPOM (DYHKIHs BO3pACTaEeT.

291. Tocrpoiite B onHoit clcreme koopauuat rpadukn Gynkumit y=vx+1 u

y=-x2+2,5. Ckonbko KopHeii umeet ypasteHue Vx+1=—x>+2,5?

Pewume zpagnivecku ypasnenue:

292. a)(x-2)" =x; 6) ﬁ—l=x—2.
293. Jx+3=4-2x.
T _|_ [y_;- T-—-..._....__:.B } ‘|:' - i
e —Yposetib B | -
|| Frrired 14 i
294. Yloctpoitre rpaduk QyHximu:
a)y =’ -4f; Oy=|x+ 1’1  B)y=(-1%
0 y=|x-2 ny=3-|-3; e y=[3-|-3|.

295. Haiiaute Bce 3HaueHus a, fph KOTOpHIX ypapHenue |1 —x°| = a umeer Tpu
" KOpHS.
296. Cxonbko KopHeit umeer ypashenne | — |1 — |x|| = a B 3aBucumoctu o7 3Haue-
Huii napamerpa a?
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“ 1 YnpaxHenus ans :nom'lopeuu

Si §2. Keadpumusean hyuxugus

|1 ]

| I

297. Pa3noxute Ha MHOXKHTENTH:
a) 2a— 6 + ab - 3b; 6) x* + xy — 2x - 2y.

298. TlycTb X, M X, — KOpHH ypaBrenns 2x° — Tx + 2 = 0. He peiuas ypasnenwe,
HalauTe 3HaYeHHWe BhIpaKeHHs (X +x2)2 — X X2

299% He peiuas ypasHenme x” + 4x —7 =0, COCTaBbTe NPUBENEHHOE KBAJPATHOE
YpaBHEHHE, KOPHH KOTOPOro Ha eNHHHLLY MEeHbLUE KOPHEH TaHHOTO YPaBHEHMs!,

300. [IBa rpy3oBHKa OIHOBpeMEHHO BhleXanu 13 (Gabpuku Ha 6a3y, HaXO/IAILYHCH
Ha paccrostuH 96 kM oT (abpukn. Tleperlii rpy3oBuk npubeit ra 6asy Ha
10 mMun panbine, yem BTOpOH. Haliiite CKOPOCTH HEPBOTO IPY30BHKA, €CIIH
ona Ha 8 km/4 Gofbie CKOPOCTH BTOPOTO.

(5 DyKuvn y = av

Pacemorpum npumep. Ilyere Teno csobonHo nanaet. [TyTe S, npolineHHbIN
TEJIOM 3a BpPeMsl I, MOXHO HalTH 110 Gopmyrne
_g’
S= 5
rie g — yckoperue ceobogHoro maxesns (g = 9.8 m/c?).
Ilepeitns x npuHATHIM 0003HaUYeHHAM aprymeHTa M (QYHKLUMH, TIOIY4YHM
dysKumio, KoTopas 3anaetcst GopMynoii Buaa y = ax’, rae a # 0.
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. Gyircqun y = ax %1

Ha pucynkax 44 u 45 n306paxens rpaduin gyukumii y =%, y = 2x°, y = %xz.

1
y=-222, y= —Ex"‘ , KOTOpBIE SIBNAIOTCH YACTHBIMH CIIyuasmu (GyHKIHH y = ax’

1 1
a 1,2, =,—2u ——.
npu @ paso 1, 2, 2 -

Ipaduk dyrxipn y = ax’, rae a # 0, kak u rpaduk QyHKIMH ¥ = X', Ha3bIBa-
0T napabonoi.

@yuxums y = ax’, rae a # 0, nMeer Takue cBoOicTBA:

1. O6nacmeio onpedenenus (QyHKyUU AGKAECA MHONCECMBO 6CEX OCUCMBU-
MeNbHbIX YUCEN.

2. Ilpu a > 0 vbracmvio snavenuit hyuxyuu seasemes npostescymox |0; +o);
npu a < ) — npoatearcymox: (—oe; 0].

3. I'padux pynrkyuu — napabona.

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

5. [pu a > 0 Bce Touku napaboskl, KPOME ee BEPLIMHEL, PACTIONIOKEHBI BBILIE
ocu x; npu a < 0 — wwke 370# ocu. I'oBopsit: npu a > 0 éemeu napabone nanpas-
Jnienbt 6éepx; npu a < 0 — 6Hu3.

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

JlokazaTenscTBO cBOjicTBa 6 TpHBeneHo B pybpuke «Jls Tex, k1o Xxouer
3HaTE GonkLie».

7. OyHKUHA y = ax® ABNSeTcs yemnot, TaK Kak Ju1s N10GOro 3HAUEHHA X BBITOHSETCH
2 2
paBencTBO a(—x)" = ax”. I pahux chyvixyuu cusiuempuyer omHoCUMEIbHO OCU .

1 U R R (<l
- [ins Tex, KTO Xo4YeT 3HaThL GonbLue

Jokaem, yro GyHKuMs y = ax° npu a> () BO3pacTaer Ha npomMexyTke [0; +e).
IMycte x| ¥ X, — 7IBa NPOH3BOJIEHBIX HEOTPHUUATCNBHBIX 3HAYCHHA apryMelTa. MpH-
YEM X3>X|, @ ¥} H ¥ — COOTBEICIBYIOHIHE MM 3HAYEHHS (YHKLUHH, TO €CThb ¥, = an.‘f 2
»= ax.f . [Nokaxem, uro ¥, > y,. s 97010 paccMOTPHM PA3HOCTb:
Y2=n= a-t;z _axf = a(xnz "xlz) =a(x, —x)(x% +x).
Tax Kak 0 < x; < x3, T0 X;— x> 0 M X3+ x> 0. Yunrsisas, uro a> (), umeem:

a( =605 +x)>0; 3,-y >0, y2>».
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bonbweMy 3HaYeHHIO apryMeHTa cooTeeTcTBYeT Oonbiee 3HayeHue GyHkumn. [lo-
aTOMY TipH @ > 0 GyHKUMS ¥ = ax’ Ha npomexyTke [U; +o2) BO3pACTALT.

To, ut0 yHKuMA y = ax” npu a > 0 y6biBaeT Ha npomexyTke (—eo; 0], J0Ka3biBaeTcs
aHanoruyHo.

YctHo |
301. Kakossl cBOHCTBA QYHKUMH:
a)y=2x% 6) y =-2x2
! I | I . i BPRSRE b
=1 Vp01.|=.er||b A
| _| . Aol

302. Mpunapnexur nu rpaduky dysxums y =8x° Touka: A(2;32); B(3;24);

C(-1; -8)?
Tocmpoitime epagpux pynryuu:
303. a) y =32 6) v= %x‘*; B) y = 1,54
304. a)y=2,5 6) y= —i—f.

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

306. Toctpoiite rpaduk dyuxumy y = 1,5x%. Ykaxute NPOMEKYTKM, HAa KOTOPBIX
QynKims BO3pacTaeT; yObiBaeT.

N T
] e

i - 1

307. I'padux dynxumu y = ax’ npoxoauT uepes Touky M(2; —2). Tloctpoiite rpa-
$HK 3TN (YHKIMM.

308. I'padmk Qyskumn y = ax’ npoxozmr uepes Touxy N(0,5; 1). TIpoxomut 5w
9TOT rpauK yepes Touky K(-4; 64)?

Pewume spagpuvecku ypasuenue:

309. a) —:11—12:?:‘-; 6) é—xz——--\/;

P l '1
3. Sx" =
2I

RES
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Yposenb B

311. Tloctpoiire rpadmk QyHKIMU:

258 942
a)y = x; 6 y=2-2

xt =1

312. Jlokaxwre, uto hyHKImsi y = ax’ npH a < 0 y6bisaeT Ha npomexyTke [0; +e).

-5----;Vnpémneuun.qnﬂ nba'ropeﬁm L | s 1
il N T N e - N

313. Tloctpoiite rpadmk GyHKIHM:

a)y=(x-15); B)y=(+1y-2
314. Jlokaxute HEPaBEeHCTBO:
a) X +4x+5>0; 6) 4x’ —4x +1>0.

315*.I1epByto uacTk MyTH aBTOMOGHIIE €XAT CO CKOPOCTBIO g KM/4. BTopyio yacTs
MYTH OH €XaJl B JIBa pasa JONbILE CO cKOPocThio b kM/u. Haiigute cpeiHion
CKOpPOCTE aBTOMODH]ISL.

316*. TpeTs nyTH aBTOMOOWIL €XaJT CO CKOPOCTBIO @ KM/, a OCTABIUMHCH MyTh —

€0 cKOpOcThiO b KM/u. Haitre cpeHiolo ckopocth aBToMOGHIIS.

EFH Ksanparuunas dyHkyus

1. lMonsiTne xkBagpaTHuHoii gynkuun. Pacemorpum npumep. Tlycrs Teno
ABWXETCS TIPAMOJIMHEHHO BIIOJIE OCH X C YCKOPEHHEM a,. Eciin B HauaIbHbIH MO-

MEHT BpEMEHH OHO HMEJIO CKOPOCTH Uy, U HAXOIHJIOCH B TOYKE C KOUp,[[}‘IllaTﬂl‘:I X0
TO KOOpPAHHATY X Tella B MOMEHT BPEMEHH I MOXKHO HATH 1o lI]OpM}’.Tle

2
x

x= +U, [+ X,

B uactaocTH, ecnu a, =4, Uy, =7, xo = 50, 10
x=20+ Tt +50.

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

Keadpamuunoii ghynxyueii BazpIBaloT PYHKIHIO, KOTOPYIO MOK-
Onpedenenud wmo 3apats opmynoii supa y =ax® + bx + ¢, Tl X — HE3ABHCH-
Masi nepeMeHHtas, a, b u ¢ — HekoTopble uncia, nputiem a # 0.

Tak, y=3x"-2x—1, y=x"4+3x, y= 2241, y=x°, y=-1,2x> — ksajipa-
THYHbIE QYHKLHH.
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2. 'paduk xBagparniHoil Qynkuun. BhisicHHM cHawana, 4To sBNseTCH
rpaduKoM KBajIpaTH4HON (QYHKIMK y=2x2—8x+?. Hns otoro mpeobpazyem

KBaZpaTHHI TpexuieH 2x” — 8x + 7 Tak:

20 —8x 47 = 2(12—4x+%)=2(x2 —2-2-x+22—22+%)=

= 2((;:—2)’ —%) = 2(x—2)* L.

3anuicaB KpaJpaTHHIH TpexwieH 2xX* ~8x+ 7 B BHIE 2(x - 29t -1, TOBOPSIT,
YTO K3 JaHHOIO KBAAPATHOTO TPEX4IEHa BhIAEIMIIH KBapaT ABy4iena x — 2.

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

Wrak, KBagpaTHunyo QyHKuuio y=2x" — 8x + 7 MOXKHO 3a1aTh (opMysoi
y=2(x—2)*— 1. [loaToMy ee rpaduK MOKHO TONYUNTH, ECITH rPApHK QYHKLHH
y=2x" mapauTeNbHO TepeHecTH BONb OCH X Ha 2 eIMHMILI BIPaBo, @ TIOTOM

BIOME OcH y Ha | einnniy BrU3 (puc. 46).

A \r
2 [ Y !
| } 'S

& | \ /
O I A

. i i . T

I i % 3 1

‘I' 1 ] " £
ol i i+ _\"'?'( :

PRI T, =i B e ---——-—:-— e e
!']{ | "'; M 1 \
i =, A Lot

Puc. 46 Pnc. 47

Paccmorpum  o6ummit  ciyuail. Ilycts umeercst kBaaparuuHas (DyHKLHs
y= a’ + bx + ¢. Beigennm 3 KBaJpaTHOro TpexwieHa a’ +bx+c KBajpaT JBYy-

YIieHa:

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

a

_ b\ P -dac)_ ( b)z b’ —4ac
_({(JHZa) 4a® J—a JL+2a 4a



P TEL0Y
[ostomy
y=ax’+bx +c=alx-m)’ +n,
b* —4ac
y H= "

2a 4a

CrenoBaresisHo, rpaduK GyHKIHN ¥ = ax’ + bx + ¢ MOXKHO MOJIYYUTE M3 rpa-
duka QyHKIM y = ax’ NpU NOMOUIM [BYX NMapauiebHEIX TIEPEHOCOB BIIONB OcCeii
koopzmHar (cM. puc. 47). I'paguxom yrxyuu y = ax’ + bx + ¢ sersemes napabona.

b n= b’ —4ac HA3LIBAIOT GEPULUHON FTOM
2a’ da pu

napaboisl. Ee ocero cummempuu ssnsercs npsmas x = m. Ipu a > 0 eemsu napa-

rie m=

Touky (m; n), tne m=

b6onvr Hanpasnenwvl eeepx; npu a < 0 — enus.

Koop/muaTs! Bepumsbl napaGoibl MOXKHO HaHTH 110 GopMyJIam
b

m=—2 ==L eD=tt_4
2a’ 4q TR =0 —Gac,

WK 1o Gpopmyiiam
m:—i, n=am +bm+c
2a
(opwiHaTa n BepiUMHEL 11apaboNEl SBISETCS 3HAYECHHEM KBAJAPATHYHOH (QYHKUHH NpH
x=m).

3. IToctpoenne rpaduka KBaApaTHHHOH GYHKUHH. PaccMOTpiM KBanpa-

THYHYH QYHKLHIO
y=X+4x+3.

Tak Kak ¥ +4x + 3=x"+4x+4-4+3=(x+27—1, To rpaduk 370ii
(yHKIIH MOXHO TONYUNTH W3 rpadmKa GYHKIMK y = X° IPH NOMOLLK JIBYX [1apa-
NE/bHBIX TIEPEHOCOB: BHOMBL OCH X Ha 2 €[MHHUBI BIEBO M BAOJL OCH y Ha
1 epuumiy BHM3 (cm. pHc. 48).

MapaGony, seistowyiocs rpadpukoM GyHKumm y=x"+4x + 3, MOXKHO NOCTPO-
HTh M TaK:

1) HaxXo/IUM KOOPAHHATH! BEPIUMHBI Napabolis:

m=—-L = -i_ =—2 — abcumcca BepuIMHbL,

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

2) HaxouKM 3HaueHHs: QYHKLHH TIPH HECKOJLKHX LeJIBbIX 3HAYEHHsX X, OMm3-
KHX K a0CLUHCCE BEPUIMHDL:

x | 5|1 4| 3|24 0 |
¥ 8 3 0 -1 0 3 8

3) ormevaem naiiieHHbIE TOUKH Ha KOOPAMHATHOM TUIOCKOCTH M COC/IMHSAEM

MX IIaBHOH NuHKel. Tlonyyaem uckomyro mapadony (puc. 49).
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Puc. 48 PPuc. 49

4. ITonoxenne rpapuka xpagparHyaHoi Pyuxumn. B tabnuie nokasauo
noJioxenne rpaduka GyHkumn y = ax’ + bx + ¢ B 38BHCHMOCTH OT 3HAKOB Ko3(hu-
LMEHTa @ W IMCKPUMUHanTa D KBAIPATHOrO TpeXwiena ax” + bx + c.

D>0 D=0 D<0

¥i yi \Jijf‘

x=x, 0 X 0 X
¥y YA
el o
of x 0 X

a<(
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Ipu D > 0 napabosia nepecekaeTt ock X B ABYX Toukax; npu D = () — kacaer-
cs1 9To# ocu; pu D < ) — He nMeeT ¢ ochio x 0B1HX TOYeK.

" Mpumepb! pelleHUn ynpaXHeHWil

paancnie | Moctponts rpadmk ysKuMy y =—2x° + 8x — 9. Mcnone3ys rpa-
UK, HaiTH:
a) 06nacTe 3HaueHWI QYHKLHH;
0) NpoMeKyTOK, Ha KOTOpOM (GYHKIHs BO3pacTaeT; yOrIBaer.
* Haiinem KOOpAMHATE! BePIIHHBI Tapaborbl:

-——iz— 8 — =7 2 c D Q=
2 202 2; n=-2-2+8-2-9=-1.
CocraBum Tabnuuy 3HaueHuit QyHKIUHA . '

= | T DU S SR S

JUISl HECKOJIBKHX 3Ha4YeHHH X:

x 0 1 2 3 4

|

yl|1 9| 3]|-1]|-3]|-29 i
OTMETHB TOYKH, KOOPIHHATH KOTOPBIX

rpelcTariieHsl B TabiMie, Ha KOOPIHHATHOH T

IIOCKOCTH M COEOMHMB MX TUIABHOM JIHHMEH, ;]

L

noJlyuaem HCKOMBIi rpaduk (puc. 50).

W3 rpadmka cnegyet: a) obnacteto 3Haue-

HUH QYHKUMY SBIISETCS MPOMEKYTOK (—oo; —1]; 9

0) dynkuMs  BO3pacTaer Ha  MPOMENKYTKe J

(—eo; 2] m yOBIBaET HA MPOMENKYTKE [2; +0). @ i Pnic. S0

Vupuasnense 2.ITocTponTts rpaduk GyHKupy y = (x — 1)(x - 3).
e['padukomM paHHOW (yHKUMH sIBNsiETCH 7

napabona. Hymamu Qysxims y=(x— D(x—3)

apnstores xp =1 u x, =3. Hynu napabons cum-

METPHYHB! OTHOCHTENILHO €€ OcH, To31oMy abc- /

3

143 _

lucca €€ BepliMHBl  paBHa M= 5 2 1
i

|

(cepenMHe OTpe3Ka ¢ KOHLAMH B HYNsX (yHK-

1 WE

Pue. 51

LIAH).
HaxoanM opsiHHaTy BepUIHHEL:
n=2-12-3)=-1.
Ocp v napaGona nepecexaet B Touke (0; 3).
I'padux ¢pyuxumn nsobpaxeH Ha pucynke 51. @



b T RSt TET] 3 1 =
CHmanrnEe & JTokaszatk, 410 (QyHKIMS y:if —3x+5 NUpPMHHMAET TOJIBKO

HONOMKUTENIBHBIE 3HAYEHMS, W HAWTH HAMMEHbILIEe 3Ha4YeHHe QYHKLMH.

o 1 2
“ HaxopuM KOOpIHHATLI BEPLUMHB! apaboibl ¥ =% —3x+5:

me—te3 o3 — abcumcca BEPUINHEL, n=1.3-3345=1 — opmm-
2a 51 2 2
2

HaTa BEpPLIKHEL

Tak KaK BETBH napaﬁonbl HalpasJIEHbl BBEPX, TO 3HAUCHHE ‘KBa,[lpaTH‘lHOI“‘I

QYHKUHH TIpH x=m =3 sBIseTCA HaHMeHbiIMM. DTO HaWMeHbIleC 3HAUEHHE

1
7 =7 NONOKHTEILHO, NIOITOMY KBApATHUHAS (QyHKIMS APHHMMAET TOJBKO HO-

JIOKUTESTbHEIE 3HaYeHns. ©

e

317. Ha pucynke 52 uzobpaxena napabona, sB- ' f |
nsomascs rpaQHKoM HEKOTOpOW KBaapa- | i
THUHON (QyHKIMK Y = ax’ + bx + c. YkaxwuTe: 1»1 '
a) 3HaK KO3 pHLUHENTA a; ' ?{
0) KOOpAMHATE! BEPIUMHEL napabons; |
B) OCh napaboikl;
r) HyJl1 KBanpaTH4HOH QyHKIDH: —
) FIPOMEXKYTKH 3HAKOIMOCTOSHCTRBA yHKLHK, R L
€) IPOMEKYTOK, Ha KOTOPOM KBaJpaTH4Has '
(dynk1Hs Bo3pacTaeT; yObIBaeT; ; >
) HAUMEHbILEEe 3HAYEHHE KBaApaTHUHOM i
QyHKIHH K 3HAYEHHE X, [TPH KOTOPOM (yHK- Puc. 5
UM [IPHHUMAaET HauMEHBLIEE 3HAUEHHE;
3) 3HaK Ko3dduumeHTa c.

318. Beepx WIM BHW3 HanpaslieHbl BeTBM napabolisl, sBIsFOLIeHcs TrpadykoM

yHKIHH:
a)y=2"-5x+4; 6) y=-5x" + 2x + 3; B) y=—x +x?
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YposeHs A

319. Haitaute KOOpaMHATH BepIIMHBI 112PAGOTE Y = 2x” — 6x + 3. IMepecekaet Jn
aTa napabona ock x?
'20. Haitaure Hynu gynkimn y = x° — 2x — 8. INepecekaet m rpadwmk Toit QyHK-

MK och x7
TMocmpoume 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
Iocmpotime zpaghux pymiyun:
» ; S - 1" 1)
323. a) y =37+ 6x—5; 6) y=gx' —Zx+33
B)y=—2x2—4x+6; r)y=(x+ )(x-3).
a)y =4x* - 4x - 3; ﬁ)y=—3x2—6.t;
B) y=—%x2—1+4; r)y=(+4)(x+2).

325. Tloctpoiite rpadwk pynkum y = x” + 6x + 5. cnons3ya rpadux, naiiaute:
a) o0nacTe 3HaYeHHH GYHKLHH;

0) BCe 3HAa4YEHMs X, NPH KOTOPHIX (QYHKIMA MPHHAMAET OTPHLIATENILHbIE 3Ha-

YEHHA,

B) IIPOMEXYTOK, Ha KOTOPOM QYHKLMA YOBIBaET.

Toctpoiite rpaduk ynkumn y = 4x — x°. Vicronnsys rpaduk, Haiiante:

a) obiacth 3HaYEHHI QYHKINK;

) Bee 3HAUEHHSA X, PH KOTOPBIX (PYHKIMA NPHHIMAET NOI0XKHTe bHbIE 3Ha-
YeHHS;

B) IPOMEXYTOK, Ha KOTOPOM (PYHKLIMSA BO3PAcTAET.

Haiioume xoopduname! mouex nepecevenus npsamoit u hapabonsl:

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

Pewwme zpaghuvecru ypasnenue:

329. a) ¥ -2x+2=1: 6) - L3546 =x.
X
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330. 2x -3x=x.

331. Joxaxwute, 4T0 (QyHKUHS y.—-xz + 5x + 7 NpUHUMAET TONBKO MOJIOMKUTEIL-
gble 3Hauenns. Halinure nanMensliiee 3HaYeHKe 3710l PyHKIMH.

332. 1lpu KakoM 3HaueHuw x TpexwieH —3x° + 6x +2 mpunnmMaer sauGonbiuee
snauenne? Haiiaure 210 panbornpliee 3Ha4eHHe.

333. Haiimte nanmenpiree 3paucnie Gysxumn y = 2x° — 6x — 2.

334. Jlokaxwre, UTO TPEXHICH Lo e M NPUHMMACT TOJILKO OTPHLIATENBHEIC
sunauenus. Haiinnte HanGoneliee 35aueHne 3TOro TpexuiieHa.

335, JloxaxuTe HepaBeHCTRO:
a)3d’ - 6a+4>0; 6) 2" + 8¢ -9 <.

Yosenp KA
il ] e T 1A

336. Ilpn xaxux 3HaueHMsX ¢ W b BepLIHHON IaHHON Napabolibl SBASETCA JaHHas
TouKa A?
a)y=x"+bx+c; A(4;2); 6) y=ax’ +bx—1; A(l; %) ;

337. Tlocrpoiite rpadmk QyHKIMH:

a) v= x ——4x2+x_‘ 6) y= % —25.\'24-4;
X x"—4
3
B)_»-=J;:28—5; N y=x"—44+3;
) y =26~ 8x +6; €)y=|-2x"+8)x| - 6.

338. Haiiymie Bee 3HauenHs @, npn KOTOPHIX Mapabona y = 1,5x° + 6x + 2a pacro-
JI03KEHA HAJl OCBIO X,

339. Ilon yriom x ropusoHTy Opolilen KaMeHpb, KOTOpBIii, AsHrasck no napabone,
ynaj yepes 4 ¢ Ha paccToABHH 24 M OT HauyaILHOrO MoJoxenns. Ha kakoii
BEICOTE OB KaMeHb Yepes | ¢ nocne Gpocka, ecnn nanbonbLias BLICOTA, HA
KOTOPYI0 OH MOAHSIICS. paBHa O M?

340. Yrobwr octasnsTe Ha HOUL KOpPOB Ha NactOMille, NMAacTyXH peLlUIn OTPaIvTh

Hd HEM y4actok MpamoyronsHo# ¢opmel cetkoit panpnoli 200 M. Kaxoshl
JIOIBKHEE OBITH CTOPOHH yYacTKa, yToOb ee roinaan Opi1a naubobieit?
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341. a) Haiijure naumensiiee suauenne pyuxumu y =v4x—2 +2x° —2x .
6) Permre ypasuerie 4x—2 +2x* —2x =—0,5— V2x" —x .

342. a) Haiipute panboneliee 3HaYEHHe BRIPpAXKENHA — .
) P 45’ -8x+5

—

0) Peunte ypassenue =4+vx—1.

4x* —8x+5
B B I O
B I

343. Ynpocraure BoipaxeHue:

(2a’b)* -4ab® 6 2’y -(-3xy%)’
(2aby’ 18x°y"

344. Pewinte HEpaBEHCTBO:

a)4x-9>2c+7, 6) X +x—1>x" +5x+ 15;

B) Lgégx_a,; r) 2x - 4)(x + 5) <.
345. PemnTte ypasHeHHe:

)3’ +2x-1=x*—6x-9; 6)x' -4’-5=0;

B)* X~ 3| -4=0; r)* xlx] - 4x + 3 =0.

346. [lga crpoute:si, paboTtas BMECTE, BO3BENM CTEHB! AoMa 3a 20 aneil. 3a cKoJb-
KO AHeH po3sen Obl CTeHbl Kay(Iplil U3 HUX, paboTas OTAENLHO, eCNU H3BECT-
HO, Y70 Nepeaiil MOXET 3T0 caenath Ha 9 jHeid ObiCcTpee, yeM BTOPOi?

347%.B Hex0TOPOM rOpOJIe KaX bl JECATHIH MATEMATHK — MY3bIKAHT, & KaXIbIi
OJMHHANNATHI My3bIKaHT — Martematik. Koro B ropose Gonbilie — My3bi-
KaHTOB M1 MaTreMaTHKOB?

1 2, 1 ,
348%.Kakue 3HaueHHsn MOXET NPUHHMATE BEIPOKEHHE X + P ecnu 4x° + e =127

349%, JlokaxuTte, YTO ypaBHEHHE ax’ + (a + b)x + (b —a) =0 umeet xots1 OB ORMH
KOpeHb JU1s 00BIX 3HaYeHHH a u b.
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§2. KeaOpamuunas (hynrgun

Fajpanus pas camenpesepru Ne 2

Yposene |

Yemy paBHO 3paucaue dyuximm f(x) = 2x° — § npu x = 4:

a) I1; 0) 3; B) 27, r)-277
Hynem ynxiun y = 5x + 8 sipnsiercs:
a) 1,6; 0)-1.6; B) —16; r) -0,625.

Kaxkoii u3 rpaduxos srisiercs rpadkom QyHkuun ¥ = Jx-12

VYkaxuTe yTBepX/ICHHS, BepHEie 1715 QyHKIHH y = 3

a) rpadurom GyHKMHA sBIgeTCs Napabonia, BETBH KOTOPOIT HAIPABIICHE! BHI3;
0) Qynxuus Bo3pacTaer Ha npomexyTke [0; +eo);

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

1) rpadyK QyHKUHH CHMMETPHYEH OTHOCHTENIBLHO OCH .

VKaKuTe KOOp/MHATH BEPLIHHE! napabonbl y = x° — 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 ¢pyskuun ¥ = V5—2x.

Haitnure nynu Gynxuun y = x* + 6x — 16.

Ioctpolite rpadux QGynkimm y = (x — 2¢ -1, Hcnonesys rpadux, Haiijmre
obnacte 3HauYeHHi QyHKUIH.

Tpoxopwt mi rpaduk pyHkumn y = —2x” uepes Touxy (1,5; 4,5)?

IMoctpoiite rpaduk Gysxumn y =x'—2x. Hcnone3ya rpaduk, Haliante npo-
MEXYTOK, Ha KOTOpoM (yHKuus Bo3pacTaer; yOsiBaeT.
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Ypaeern 3

12. Haiinure o6racts onpenenetns Gpynkunn y = /12 —2x +/4x+6.

13. [punaiexut au uucno 3 obnacty 3navenuii Gynxupn y = x°+ 15x + 487

14. Tloctpoiite rpaduk dyHximu y=-2x" + 4x + 6. Ucnonezys rpaduk, saimn-
Te: a) obnacTe sHauenud ¢yHkuuK; 6) Bce 3HAYECHUS X, NMPH KOTOPHIX (yHK-
M5 [PHHUMA3ET OTPULATENbHbIE 3HAYEHHS; B) MPOMEXYTOK, HA KOTOPOM
¢yuxuus yoeiBaet.

15. Ipu xaxom 3uavenuu x QyHxums y = 3x* + 12x — 20 npHHUMaeT HanMeHb-
wee 3Hauenne? Haiijre 910 HauMeHblnee 3HaUEHUe.

16. Jlokakure wepaBeHCTBO 3% — 3x + 1 > 0.

Vposeun 4

Jx

17. Haiinure o6nacte onpenenesus GyHKuuu y = V9—x +———.
3x -19x+6

18. [oxaxmre, uTo QyHKUHST y = 3 yObiBaeT Ha upoMexyTre (0; +0).
X

19. Ilocrpoitie rpadux ¢ynkuuu y = |[2x — 4| —4. Ucnionssys rpaduk, nalinure:
a) obaacte 3uaueHnil GyHKuMu: 6) BCC 3HAYEHHMS X, NMPH KOTOPBIX (yHKLHS
[pPHHUMAET OTpULIATENbHEIE 3HAYCHNS.

4
2x" —8x+9
21. Tlpu nomomy rpaduxos (yHKIHMil ycTaHOBUTE, HMeeT MU KOPHU YpaBleHHE

—%12 +2x-—1 =+x+L

20. Haiinure nanGoneluee 3Hauenune QyHKUMH Y =

Fi R HepaBeHCTBa BTOROW CTENeHU C OAHOW lepemerHoN
- Hepasenctsa Buja
ax’ + bx + ¢ >0,
a +bx+c<0,
ax’ + bx + ¢>0,
ax’ + bx + ¢ <0,
rJie X — nepeMenHtas, 4, b, ¢ — HEKOTOPLIE uucha, npuueM a-# 0, HasbIBarOT Hepa-
6eHCMBaMY 6MOPOIL CIenen ¢ 0OHON nepeMenHoll (NN KeaopamHblMy HepaeeH-
cmeamu).
Hanpumep, 20 - 3x+1>0, - +4x+5<0— KBA4JIPATHbLIE HEPABCHCTBA.
PelileHue KBaJIpaTHBIX HEPABEHCTB MOXHO CBECTH K HAXOMIEHHIO MpOME-
KYTKOB, Ha KOTOPBIX KBaapaTHuHas GyHKIMS y = ax’ + bx + ¢ NPHHUMAET TONO-
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JKHUTEJIbHBIE, HENONOMXKHUTENbHEIE, OTPHUATCIIEHBIC HJIH HEOTPHUATE/IbHBIE 3HAYC-
Hus. P aCCMOTPHM NPUMEDPBI.

ITpumep 1. Pelunth HepaBeHCTBO 2 +x-1>0.
e PaccMOTpHM KBaapaTHuHYI0 QYHKUMIO ¥ = 2X° +x - L.

Ee rpadmkom sipnsiercs napabona, BeTBH KOTOpOi Hanpagie-
HEl BBEpX. BhIiCHNM, nepecekaer nu mapabona oce x. Jns

37010 pemumM ypaptenue 2x” +x — 1 =0. Ero kopHamu sBisi- ~

1
wica x1=-1, = 7 Hrak, napabona nepecexkaer ochb X B Puc. 53

1
ABYX TouKax ¢ abcuuccamu —1 B 7

Cxematuuecku wusoOpaxcaem mnapabony Ha KOOPJHMHATHOH [UIOCKOCTH
(puc. 53). U3 nocrpoenHoro rpadguka BUAMM, UTO (GYHKLHA TTPUHUMAET MOJIONKU-

TENbLHEIE 3HAYEHHS], €CH X [IPUHAMIEKUT NPOMEXYTKY (—oo; —1) HIIM MPOMEKYTKY

(-é-,-l—oc) (Ha X mpomexyTkax mnapabona pacrojoXeHa BHILE OCH X).
Cl1e10BaTENbHO, MHOKECTBOM DELICHIH 33/ JaHHOTO HepaseHcTsa 2x° + x — 1 > 0

1

ABngeTca (—oo; —1 )U( >

+oo).
1
i

Hcnone3ys cxemartnueckoe nsoOpaxeHue napabonbl y = 2% +x-1 (em.

Otser. (—o=; —l)u( +oo) ]

prc. 53), MOXHO 3anucarth i MHOXECTBA PELIERHH CIIENYIONIMX HEPABEHCTB.

Kommenmapuii. Bo MEHOXeCTBO pelie-
/4 p
i Mruoacecmen HHMH BKJIOUEHBLI BCE 3HAYEHUS X, ApH
epageHCcmeo
P peuieHuii KOTOPBIX (hVHKLMA } = 2t e x=1 npy-
HUMAET:
a . L.
2t +x-120 | (==-1 ]U[Es‘l""’] HEOTPULATENLHBIE 3HAYEHHS
; 4
2 +x-1<0 ) OTPHLIATENLHLIC 3HAYEHMS
1
22 +x-1%<0 [—L 2 HEMONOKUTENLHBLIE 3HAYCHUSA
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Iipumep 2. PemuTs nepaBencTBo —3x° + 14 x—8 > 0.
e [paduxom Qysxmmm y =-3x" + 14x — 8 smysercs :

napaborna, BeTBH KOTOpOil Hanpasnessl BEU3. Pemms ypas-

Henme —3x° + 14x — 8 = 0, nonyunm: x; = %: x; = 4, TNoaro-

2
My napabona nepecexaer ocb X B ToUKax ¢ abcupccamu 3

1B 4 X
u 4. Cxemarmyecku wnsobpaxaeM pasnylo napaGony / ; \

(puc. 54). OyHkuMg NpHUHMMAET HeOTpULATENIbHLIE 3HAYE- Puc. 54

HUsl, €CITA X TIPHHAEXHT MPOMEKYTKY [% 4] . D70T npo-
MEXYTOK U SBIISIETCS MHOMKECTBOM PEILCHHI HEPaBeHCTBA.
Orser. [2; 4] . ®
3
Ipuniep 3. Peiuute HEpaBeHCTBO:

a)x’—2x+3>0; 6)x’—2x+3<0.

e I'paduxom dyskipm y=x" — 2x + 3 siBnsercs napaGona, .
BETBH KOTOPOii HanpaB/eHs! BBepX. Ypasnenne x” — 2x + 3 = 0 He :
MMeeT KopHel, Tak kak D= (—2}2— 4-1-3=-8<0. Cnenona-
TenbHO, napabona He nepecexaer ock x. Cxemariyeckn n3o6pa-

waeM a1y napabony (puc. 55). QyHKUMS [pH BCeX 3HAYEHHAX X
MPHHIMAET TOJIOKHUTENBHLIE 3HAYECHMNS. N Eam—

T10ITOMY MHOXKECTBOM peliiehmii HepaseHeTsa x* — 2x +3 > () Puc. 55
ABIIICTCA MHOXECTBO BCEX JEHCTBUTENBHBLIX HHCEN, TO €CTh
(—o0; +00), A HepaBencTBO X° — 2x + 3 < 0 petllenuii He UMeer.

OtBer. a) (—o0; +0); 6) peLuenuii Her. ©

Hmoe. Hmobwr pewime nepasercmeo 6uda
a’ +bx+¢>0, al +bx+c<0, a’ +bx+c¢>0 wm ax’ + bx + ¢ <0,

rje a # 0, MOXHO pacCMOTPETh KBAIPATHYHYHO (YHKUMIO y = ax’ + bx + cn:

1) nakitnn vynm GyHKuEm;

2) ecnu kBaaparHyHas GpyHKuus UMEET JIBa HYJIS, TO OTMETHTh MX TOYKAMH Ha
OCH X 1 Y€pe3 ITH TOYKH CXEMATHYeCKN MPOBECTH NapaGony ¥ = ax’ + bx + ¢, BETBH
KOTOpPOii Hanpasliesbl BBepX MpH a > 0 1 BHM3 npn g < 0;

ecny KpazpatuqHas QyHKUHS MMeeT OJH HyIb, TO OTMETHTL €r0 TOYKOI Ha
OCH X M CXEMaTH4eCKU NnpoBectH napabony, KOTopas KacaeTcsl OCH X B 3T0il TOUKe;
BeTBH napabornet Harpapsesbl BBepX Npu g > 0 1 Ban3 npu a < 0;



eCiii KBazpaTH4Has (QyHKUHA HEe MMEET HYJEH, TO CXeMaTHYeCKH MpoBeCTH
napaboy, pacnoNoXkeHHyI0 B BepXHEH IMONYTIIOCKOCTH BETBAMH BBEPX mpu ¢ >0,
B HIDKHE MONYTNOCKOCTH BETBAMH BHU3 1IpH ¢ < 0;

3) HaifTn Ba OCH X MPOMEXKYTKH. Ha KOTOPBIX 3HAYEHNS (DYHKIMH V= ax’ + bx + ¢
YNOBIETBOPAIOT COOTBETCTBYIOIEMY HEPABEHCTBY.

Mpumepb! pelieHus ynpaxHeHnn

i " PemnTb HepaBescTBO 3x (2 —x) >x° + 6x — 8.
[Nepenecem cnaraeMele W3 NpaBoil YacTH HEPABEHCTBA B JIEBYH), H3MEHHB
HX 3HAKH HA MPOTHBOMONIOXKHEIE, H YIIPOCTUM MONYYEHHOE B JIEBOH YaCTH BHIpaKe-
Hue: 6x—3x" —x° —6x + 8 > 0; —4x” + 8 > 0. Paspenum 06e 4acTu NOCAENHETO He-
paBeHCTBa Ha —4, NOJIYYUM HEPABEHCTBO
2 =2<0.
I'paduxoM KBaapaTHYHON (QyHKUEH y =X’ — 2 ABIS-

erca napabona. BeTBU KOTOpOH HanpablieHbl BBepX. Ypas-

2
nenne x° — 2 =0 umeer KOpHU x| = —2 u X= V2. Cre-

JOBaTENLHO, napaﬁona nepecexaer OCb X B TOYKaX € abe-

waccamu —J2 u 2, Nzobpaskaem cxemarnuecku 5Ty
napaboiy (puc. 56). MHOXECTBOM pelieHHii HEpaBeHCTBa

x> =2 < 0, a 3HAYNT. U 3AZAHHOTO B YCIIOBHH HEPAaBEHCTBA.

ABJIAETCA IPOMEKYTOK ( -2 3 2 ).
Omser. (—/2; V2).

Haiiti oGnacts onpenenenus Gpynximn y = Vdx — 2x°.

Obnacte onpenenenus Gyuxuun oOpasyroT 1€ 3HAYEHUs X, MPH KOTOPBIX
NO/IKOPEHHOE BBIPAXEHHE 4x — 2X° IPUHIMAET HEOTPHUATENbHbIC 3HAYEHHUS,
Pewuum nepasenctso 4x — 2x° > 0. [paduxom ¢yHk-
unn y =4x - 2x° sensercs napaGona, BETBH KOTODOH Ha-
npasiiesbl BRU3. YpapHeHne 4x —2x° =0 MMeeT KOpHH:
x1=0u x, = 2. Cneposarensuo, napabona nepecexaer ock x
B Toukax ¢ abcuuccamu 0 u 2. H3o6paxaem cxemMaTHYeCKH
oty napabony (puc. 57). HepasenctBo 4x — 2x° > 0 Bbinod-
HACTCA, €CIIK X MpuBaatexuT npoMexytky [0; 2]). Bto n
ecTb HexoMan 0bnacTy onpeaeneHus.
Orser. [0; 2].
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x+1

Vupauenne 3. Haiitn obnacrs onpeaenenust yHkunn y =/x* +3x -4 + J4__.
ik

e OGnacte onpenenexns Gynkuun obpasylor T 3HaYEHHs X, KOTOPHIC ABJis-
HOTCSA PEILCHHAME CHCTEMBI HEPABCHCTB

xt4+3x-4=0;
4-x>0.

Koprsimn ypasrerus x° + 3x — 4 = 0 sensiorcst uucna —4 n 1. Tak Kak BeTBu
napaGoibl ¥ = x° + 3x — 4 HaNpaBlicHE BBEPX, TO MHOXECTBOM PellieHHii IepBOro
HEpaBEHCTBA CHCTEMBI ABNAETCSH MHOMKeCTBO (—o0; —4)U[1; 4+o0).

Peuinm Bropoe HepaBeHCTBO cucreMsl: 4 —x>0; —x>—4; x < 4. (~0; 4) —
MHOXECTBO PeLIenyii BTOpPOro HepaBeHCTBa.

OTMETHM Ha KOOPAHHATHOH NMPAMOI MHOMECTBA pelieHni 000HX HepaBeHCTR.

TS (”iéi«W
4 I -

O6Gume  penieHHs  HEPAaBEHCTB  CHCTEMBl  00pasyloT  MHOXECTBO
(~o0; 4]JUI1; 4).

Orsert. (-o0; —4]U[1; 4). e

Vuopasuenne 4. Peliite HepageucTso -\/;‘—_l(.lr2 +2x—8) =0.

s Bripaxenue m umeeT cMeicn npu x > 1. TToaToMy pelienus 1aHHOTO
HEPABECHCTBA AOJDKHBI TPHHAJLIENKATE MPOMEKYTKY [1; +e2).

Tak xak mMpoxuTens Vx—1 NpuHMMaET TONLKO HEOTPHLATENbHbIE 3Haye-
nus, a uMeHHo: x—1=0 mpu x=1. Jx—1>0 npu x> L. To paccMOTpUM JBa
cnyyas:

)x=1. Torna nonyuum Beproe Hepaseuctso 0>0. Cnenosarenso,
X = 1 — peleHne HepaBeHcTsa.

2) x> 1. Torna MHoxHTENL /X —1 — NONOKUTENBLHbIN, B FaHHOE HepaBeH-
cTBO Oyser BHMOIHATLCS, €CIM BTOPOH MHOXHTENL HeoTpHuarenbHbli. Hmeem

x>1;
CHCTEMY HEpPaBEHCTB: A pau: Bon Pemus 31y cucremy, HaliieM pEUICHMS:

x=2.
Orset. {1}U[2; +o0). @

4 Kpaeuyk B. AnreGpa. 9 kn. YueGHuk
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Yupaxucune 5.Petints HEPABEHCTBO

x—4x—5 <0
k=2

® JIpoGb B JIEBOIi YaCTH HepaBeHCTBA MMEET CMBICH pH x # 2. Tak kak npu

X # 2 3HaMeHarenhb ilp()ﬁl‘l MONOXKHUTENEH, TO JAaHHOE HEPABEHCTBO ﬁy,uer BHITION-

HATBCS, ecii x° — 4x — 5 < 0. MuOXKECTBOM pellleHHii KBaIpaTHYHOTO HEpaBeHCTBa

ABNSETCA NPOMEXYTOK [~1: 5]. MckmiounB u3 HEro 4Mcio 2, nony4HM MHOXKECTBO

peilienuii JasHOro HepaseHersa: [—1; 2)U(2; 5].
OTBeT[ ; 2)u(2;5].

T

T T T T T TT S

=i

L

350. Ha pucyunke 58 usobpaxen rpaduk QyHKkunn y =

352. Ha pucynke 60 n3obpaxen rpadguk Gynkuum y =

el

B’C‘IEHci'

Hecrsa pel].leHHﬁ HCPABEHCTER:

a)x’ —x—
B) ¥ —x—
351. Ha pucynke 59 uzobpaxeH rpadmx ¢ysrudu y

2>0;
2<0;

6) x> -x-2>0;
r)x’—x-2<0.

WECTBA pellleHHH HEPABEHCTB:
aAxX+2x+1>0;
B X +2x+ 1 <0;

Sy

t.

6)x +2x+1>0;
r}x2+2x+l£0.

BN

2
x~ —x - 2. Haszosure MHO-

=x + 2x + 1. HazsoBure Muo-

X

Puc. 58

§ 'u*'j

Puc. 539 Pm‘ 60

HEeCTBa pel.[leHHH HepaBEIICT B.
a)x —4x +5>0;

B}x -4x+5<0;

Peunime Hepasercmeo:
353. a)x” +3x—4<0;

6) x> ~dx+5>0;
Nx —4x+5<0.

- posewwia |||

6) x> +3x—4>0; B) 2x° — 3x < 0;

X —4x+ 5 Hazosurte Muo-
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r-x-2x+3>0; m-27+5x-3<0; €2’ -8>0.

354. a) X"+ 6x +8>0; 6) x> +5x—14<0; B) X"+ 6x+7<0.

355. a)xz+x—6<0; ﬁ)&xz—IOx+3>0; B}—-2T2+4X>0;
)’ +4x-3<0; nX —3x+2>0; e)-3x" +3>0.

Haiidume muoocecmeo pewenuil Repaeencmesd:

356. a) x> >0; 8) x> >0; B) X’ <0; r) x> <0.

357. a) 2 > 18; 6) -3x" > 0; B) x> < 2x; r) —2¢% < 3x.

358. a)x’>4; 6) X% < 1; B) —2x* >-2; r) x* < 5x.

T TTTT T E_i“%
ARERNauwoEERDRERED

Pewure HeEpPaBeHCcmeo:

359. a)x*—0,4x— 0,96 < 0; 6)x +x—1>0;
B) -50x” + 250x — 300 >0; D3 -2x+3<0;
1) =2+ 3x— 10<0: e —%x +26-330.

60 a)x*-02x-12>0; 6)x - <0;  B)-8x+40x—56 <0.

U'II—

1.
5"
361. a) 2x— D(2x+ 1)>2(x+0,5)%
0)(x—-3)(2x+3)<x(x+1);
B) (x> - 2x) = (x* = 2x - 6)* > 0;
N 2x-DGBx+2)-Bx-D(x+4)<2x-2.

x*=3x x+1_x-14 2x-3 1-3x" _x T
36%) = 9~ 18 > =7 "6 24 a
363, 2)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

BT 6 =% D ¢ T 8§ <36 &

364. a) Pemnre HepaBencTso 8x° — 8x + 3 > 0.
0) Jokaxute HEpaBEeHCTBO 8> —8x+3>0.
365. Tpu Kakux 3HaueHmsix X KBaJpaTHBIii Tpexunen —x° +x — 0,21 npuauMaer
OTpULATENIBHBIE 3HAYEHHS?
366, Tlpu KakuX 3HAuEHMSX X KBaJpaTHeli Tpexunen x* + 2x + 0,75 mpusumaer
HEOTPHLIATENIBHBIE 3HAYCHHS?
Haudume obracme onpedenenus QyHKyuu:

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.

372.

ST SHERE PSS

i Jf—-IL o anaxﬂ-lenﬂm ,qﬂﬂ Tofvop?nm l—‘——!r l{

R i'I['i'?'l':i |I!h~ht
f & 1§ __T__._. o [ . -
v
Pewnte nepaBeHCT50:

a) 07+ 1’7~ 10x 4+ 9) >0; 6) | x (X~ x -30)>0;
B) Vx (**~ 9x - 90) <0 D) J(x-2)(2x+3) 20,

n) v20x° —41x+20 <0; e __1___20;
VI8 +3x— ¢

%) Cx—9WE —6x+5>0; 3) (43K +x-12 2

‘ +‘31 4<0 ii}_)._—:x—li 0-
|_1 + ll (x—6)
Pelnite cHCTEMY HEPABEHCTR:
{xz—z.x—24>u: I2x +3<x:

1]
14=2x20; } x*<2x+8:

M)

Haitynure obnacte onpenenchns GyHKmuu:

e Lyx -x-12.
a) y= —+ 206 —3x; 0) y=—+= #
VI5-2x—x \.’m

) y= # 5
° \f"l —1x+5 I-tf—4

Ha#ante Bee 3naueHus a. npu KO10phiX YpanHeHHe:

a)y —(a+ i+ a" = 0 umeer aBa Pa3HbIX KOpHSI;

6) X"+ (2a + Dx - 2a— 1 = 0 e umeer KopHeii,

B) ax” + (1 — a)x + a + 1 =0 umeeT x0T9 611 0K KOpeHb.

. Haiigure Bee 3Hauenms a, pu KOTOPHIX HEPABEHCTBO HE MMEET PEICHU:

A +3x+1-2a<0; 0)xX +3x+1-2a<0; B)ax’—dx+a>0.

. Haiiaure Bee 3naueHus ¢, npu KoTopeix Hepapenctso (2¢ — 1)x° + 2ax+a+3<0

BBINIOIAHACTCA 11pH BCEX AEHCTBHTENBHBIX 3HAUYEHHAX X.

I e i

i |- |

375. Coxpainre apoGe:
v at—4¢t mt—n’
a) ——— 0) —/m—— .
) 2a+4c 3m® —3mn
376. =

dxy ) ¥ =2xv+y?
JoKakuTe TOKAECTBO (1+ y - 1. I

x+y) x+y
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377. llocrpoiite rpaguk ypaBreHUA:

a)yx-2y=4; @) -3x + 2y =-6.
378. Peumre cucicMy ypasHEeHUI:
[x+2y=3; 3 [2x-4y=10; ) Sx—4v=9:
il | ) Vdp=p=10 Rl TR T

379*% Pemnre vparucHue:
a) (3 +1) =23y +1)-8=10; 6) (X' +5x) =2(x" +51)-24=0.
380. 3a cmeny 2 mactepa B 6 yuenukos nsroiosuar 72 seraan. CRoIbKo Acrajic
H3POTOBHIT 3@ CMEHY O/IWH Mactep M CKOAbKO OJIH y4eHMK, eclid 3 Macrepa
H 5 YUCHHKOB HPH TOI e MPOM3BOAMTECIBHOCTH 38 CMEHY MOTYT H3f010BHTh
76 geraneii?
T o s e e et T

- ; _

| !| . 1 | : 1 : 3 r . I ! !!

ir-—ﬂ|L ;-—-Jﬂnﬂ[reix, KTO )Fo'lier'smaTb j’4‘5(':)12.11.1.‘_3 Jl | s
, - S . 8 SO S A NN N D S N

D Bornos

i PeuicHwe HePaseHTTE MeTOLOM UHTE

L. Meron unrepeanos. Pelunm HEPaBEHCTRO
(r+ Dix-—-2px—-4)=>0.
Jlas aroro paccMoTpum (y HKLHIO
fix)=w+ Dix—-2)x-4)

H HATICM 3HAYCHAS X, TPH KOTOPBIX OHA NPHHITMACT NONOANTENDBIbIE 3Hauenns. O6nacibio
onpeaeNcHun 310l Oy HKUHH SBAAETCH MHOMECTRO BCEX ICHCTRUTENBHBIX 4HCEd, a Hy.is-
Mu —— anena —1, 2 w 4. Hy:sm pastuparor 061acTh olpe/ie/iehist Ha YeThipe HpoMeKyTKa:
(—oor - 1), (=11 2), (Z: 4) 11 (4; +ee). Ha xaxaom 13 37THX NPOMENYTKOB KamAblH H3 MHOWKHTE-
nieit nponsseacHns (x 4+ 1)(x — 2)(x — 4) unmeeT onpeseneHHblii 3HaK. 3HaRN MHOKUTCRE 1
3naxy nponssesenns (x + 1ix — 2)(x — 4) = fix) npeacrasienbl B Tabmiue.

Myosurens| (—oo;—1) 1.2 2, 4) (4; +c2)
x+ = + + +
x-2 - + +
x-4 - — = +
fix) - g = +

Cnenopaie b0, PyHKLMA (1Y) IPHENMAET NONOANTENbHBIC 3HAYCHHS HA MPOMCHKY TKaX
(—1; 2) u (4 +o0). Ioyrony MuOKecTROM pelieniii nepasencisa (x + Dx — 2} x — 4) > 0 spns-
erca (—1; 20(4; +eo)

OrMeTHM Ha Koopaiarioli npssod mam dyrausm fiv) =+ 1Mx - 2)x -4}y ee
FHAKH HA NpOMeky TiaX (—eo; —1), (-1; 21 (20 4} n (4 o) (puc. 61). Ha kamaom u3 atax
NPOMENKYTKOB (PVHKLIIS COXPANSET 3HAK. a IPpH nepexose uepe3s Hayvennus —1, 2 n 4 (uyan
Gyukumm) ee sHax noodepento venserca. Ha paitiem cnpaea npomesyTke (4; +e0), Kak
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BMIHO M3 Tabmiupl, GyHKLUMA f(X) NTPHHUMAET NONOKUTENbHEIE 3HaYeHuA. [ToaTomy 3HaKu
dyurtn flx) Ha NpOMEAKYTKaX MOXKHO BBUIO HAHTH TaK: OTMEYAeM 3HAKOM «+» 3HAK (yHK-
MM Ha KpaHHEM CTipaBa NMpoMexyTKe (4; +e0), a MOTOM, UCTIONE3YS CBOMCTRO 4epel0BaHUA
3HAKOB, ONPEAENseM 3HAKH (PYHKUMM Ha OCTATLHBIX TPOMEXYTKAX, ABHIAsCH CTIPABa HaNeso.

OnucannbIM cnocob6oM MOXHO HaliTy 3Haku PyHKUMH BHAA
J) = (= x)(x — x9)...(X ~ X,.),

[A€ X}, Xg, ..., Xn — HEKOTOpbIE NOMAPHO pa3fIHYHbIE YMCIA, HA TPOMEXYTKAX, KOTOPHE Ofl-
PENENSIOTCA HYJIAMM 3TOH (DYHKUMH. 3Has 3HAKKM (YHKLUMH HA TPOMEXYTKAX, MOMHO 3anu-
calk MHOXXECTBa PeLiCHNH HEPABEHCTR

(x = xp)(x = x3)..(x — x,) > 0,

(x — x1)(x = X9)...{x —x,) <0,

(x—x1)(x —x2)...(x —x0) 2 0,

x—x)x —x)...(x—x) <0

)

Hpusep L. Pewwuts Hepaserctso (x + 3)(x + 2)(x - 6) < 0.
® OrmeTuM Ha KoopAuHaTHOH npamoil Hynu QyHkumM flx) = (x + 3)x + 2)(x— 6) —
yucna -3, -2 u 6. OrmeTum nanee 3HakK QyHKuMH Ha 0OpazoBaHHBLIX TPOMEXYTKax (Ha
KpaiHeM CripaBa — 3HaK «+», Ha OCTAIBLHBIX MPOMEXYTKAX — TaKWe 3HAKY, 9TOOB!, NBHia-
ACK CTIPaBa HANEBO, OHYU YEPEAOBAITHCE).
B £ M. o

3 2 8

MHOXeCTBOM pelleHNi HepaBeHCTBa ABIAETC 00BEAMHEHHUE TIPOMEXYTKOB (—os; —3)
u (=2; 6).

Orset. (—eo; —3NA-2; 6)2

PaccMoTpeHHEIH B npHMepe METON pClIeHMS HepPaBEHCTB HA3BIBAKOT MEmMOOOM UM-
mepeanoe.

Yrobu! petumth HepaseHCTRO BHa (1) METONOM MHTEPBAIIOR, HYXKHO:

1) oTmMeTHTB Ha KOOPAMHATHON NPAMOH HyIH GYHKUMHM fX) = (x — x) ) x — x3)...(x — x,);

2) ormeTnTe 3Haku QyHKuMM Ha OGpa3’oBaHHBLIX NMpOMexyTKax (Ha KpaiiHeM crpa-
Ba — 3HAK «+», Ha OCTAIBHBIX MPOMEXYTKAX — TaKue 3HaKW, YroObl, ABMIAACH CrIpaBa
HAJICRO, 3TH 3HAKH YE€PCAOBAINCE);

3) BOpan MpOMEXYTKH, Ha KOTOPBIX (GyHKUMA flX) NpuHKMaeT 3HAUEHUA COOTBETCT-
BYIOLIEro 3HaKa, 3anucath MHOXECTBO pElIeHUI HEPABEHCTBA.

MeTos MHTEPBAOB MOXKHO TIPHMEHMTH TIPH PELUEHHU He TOJIBKO HEpaBeHCTB BHMNA
(1), Ho 1 HepaBeHcTs, KOTOpBIE yTeM Npeolpa3oBanuii CBOIATCA K OJIHOMY W3 HEpaBEHCTB
aroro eupa. Pacemorpum npumep.
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1pusep 2. Pewmts HepaserctBo (1 — 2x)(x* — 3x — 4) < 0.
o [IpuBenem nannoe HepaBeHcTBO K Buay (1). [ns 3Toro B BripaxkeHun | — 2x BrIHeceM
3a CKOOKM MHOKHWTENL —2, 8 KBAAPATHHIA TPEX4WIeH X -3x-4 PasNoNMM Ha MHONKMTCIH:

1
—2(x—5)(x +1)(x—4)<0.
Pa3nenup 06€ 4acTH HepaBEHCTRA Ha —2, AOMyUHM HepaBeHcTBo Buja (1):

(x+ I)(x—%)(x—él)z(}.

OrMeTHM Ha KOOPAMHATHOM MpsiMoit Hynu (yrxumn f(x) = (x + l)(x -~é~)(1 ~4) u

ee 3HaKK Ha 06pa30BaHHEIX POMEKYTKaX.

I 1 4 v

Ha npomexytkax (—I: %) u (4; +e0) hyHKuMA flx) TPUHUMAET TTONOKHTENLHBIC 3HA-
YyeHus, a npu x=-1, x= % , X =4 — suauenue 0. [Torromy flx) =0, ecnu x npusaLeKUT
1
npomexytky | —L 7 | wm npoMexyTKy [4; +00).

1
OTBer. [—l; 3 U[4; 4+2). @
Ecni B HepagencTBax (1) He Bee uMeia xy, X, ..., X, ABNAKOTCS TIOMIADHO PA3BTHYHBIMY,
TO PACCMOTPEHHBIA ANrOpHTM OfpenesieHis 3HakoB PyHkuun f(x) = (x — x) (x —x3)...(x —x,)
[pHMEHSTE Henb3sA. Criocod peleHns TaKnX HepaBeHCTB MOKA3aH B CEAYIONIEM TIpuMEepe.

flpunep 3. Pewunts Hepasenctso (x + 0,5)(x — l)z(x -3t <0.
o OTMETHM Ha KOOP/IMHATHON MpaAmoit Hysin Qynkuuu fx) = (x + 0,5)(x - ’x-3n
e¢ 3HaKK Ha O6Pa3OBAHHBIX MPOMEXYTKaX.

0.5 1 3 .

Ha «paiinem cnpaea npomexyTtie (3;+4c0) BcE MHOKMTENM NPOM3BEAEHMA
(x+ 05— 1)Y(x=3) sBasiores nonoXuTEALHBIMY, MODTOMY Ha JTOM TPOMEIKYTKE
flx) > 0. [lpurasch cripaea HaNeBO Npu NEpexo/ie yepe3 suauenne x =3, GyHkuMs MeHseT
3HAK, T4 KaK MEHAET 3HaK MHOXHTEIb (x — 3)", ABIAIOLMHCS HEYETHOH CTETIEHBH) JIBYuNieHa
x —3. Ilpn nepexope yepes 3Hayerue x = | 3Hak GyHKUMM HE MEHSETCH, TAK KaK He MEHSeT-
cs 3HAK MHOXuTENs (X — 1)’ ARNsiowerocs YeTHol crenenbio aByuwiena x — 1. Ipu nepexo-
jie uepes 3HaueHne x=-0,5 (yHKUMA MEHSeT 3HAK, TAK KAK MeHseT 3HaK MHOXHTCIb
x + 0,5 — nevernas (nepsas) creneHn ay4wiesHa x + 0,5.

Oreert. (-0,5; 1) (1;3). @
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2. Pewicnne po0HBIX PaUHOHAILHBIX HepaBeHcTB. Meron MHTEpBANOB MOMKHO

TIDHMEHATB M TIPH PEIICHHH APOOHBIX HepaBeHCTB. PeliuM HepaBencTBO
GHx=2) o @
x—4

_(x+x=2)

x—-4
1) Haiinem obnacte onpenenchus ¢ysrumn: x -4 0. x £ 4.
2) Hawipem Hyim dyHKumm: xy = —1; 0 =2,
3) OTMeTHM Ha KOOPAMHATHOI NPAMOIT TOUKH, COOTBETCTBYIONME Yucaam —1, 2 n 4.

Paccmorpum QyHKLMIO f(x)

e+l)x-2)
x—4
JIEM TaK e, KK H 3HaKW upovssenenus (x + [ )x — 2)(x - 4).

1 2 4 X

3HaKu 4acTHOIro Ha npoMexyTkax (—o=; —1), (~1; 2), (2; 4) u (4; +<=) onpene-

(x+1Xx—2)
-4
kax (-1;2) #u (4; +co). TTo31OMY MHOMECTBOM pELUEHMii HepaBeHCTBa (2) sBNAeTCH

Dynkumna fix) = NPHHUMAET TIOJIOKUTEIILHBIE 3HAYEHUSA HA NPOMEIKYT-

(—1; 2)(4; +22).
ITpimep 4. PeliMTL HEpaBeHCTBO 4-T7x <-1.
x+2

o [TpuBeneM NaKHOe HEPABEHCTBO K HEPABEHCTRY, JICBOI YaCTEK) KOTOPOTO ABJAETCA
Jipobk, a NMpaBoi — HyMb:

4_?‘1'+]£U; 4—?x+x+2£0; —6x+6£0; “6(1_1)50; x=150.
x+2 x+2 x+2 x+2 x+2
Hynewm dynkuun fix) = ;:; aBngerca x = 1; upu x =2 572 (hyHKUHA HE Onpeene-

Ha. OTMETHM Ha KOOPAMHATHOM NpPAMOH TOYKM, COOTBETCTBYIOLIME yuCiam —2 U |, a rakxe
3HaKK (yHKIMM Ha 0OpasOBAHHKIX NpOMeXyTKax (Ha KpaiHeM crpaBa — 3HaK «+», Ha
OCTAlLHBIX MPOMEXYTKAX — TaKue 3HaKM, 4ToOLI, IBMrasck ClpaBa HAlCBO, ITH 3HAKH

HEPEAOBAIIUCE).

IR 11 X
X
X+
Hbie 3HaYeHus, a npu X = 1 — 3nauenuc (). [109TOMy MHOXECTBOM pelueHuii HepaneHcTBa

Ha npomesxyTrax (—ee; —2) n (1; +e°) thyuxuus flx) = ; NMPUHUMAET NOAOIKHTECIIb-

ABIAETCH OOLEMHCHNE POMEKYTKOB (—oo) —2) 1 [1; +e2).

OrBer. (—o0; ~2)U[1; +<). »
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]

Pewnme nepasencmeo:

381.

382.

389.

390.

. a)

aj(x—-4dx+6)<0; ) (x+DHx+35=0;
B) v — Dx-2Yx-3)>0; Nx(x-5x+3<0;
A x+d)x+Dx—1)x—-3)>0.
a)(x-2)x-3)<0; ) x+3Nx-03)x-5=0;
B) (x - 5)x—1)x+2)x+4)<0.
a)(x— Dx+ 1D >0; 0) (6-3x)5x+3)>0;
B) (dx -8)Y3—-x)x+ 1) <(); r) -x{(2x — 5}-3x + 3) < 0.
a) (x* — d(x +4) > 0; 6) (2 —x)(9" - 1) <0.
a) (dx — 16)2 - x) <0; 6) (3x + 2)(x" —9) > 0.
x+l o (x=D(x=8) _ . 1-2x
L ein <0; 6) x+2 >0; 5) (x+3)x—4)
3 ”. 2x-1 .. e
G B v L
x=17 2x-1 Sx+3
R : 4 <l
o e UL b v By
a)x —4x” 4+ 3x>0; 6)x' —xX —4x+4<0;
B) (X +6x—16)(x" —1) <0; r) (¢ —6x+5)0x -4)20.
a) (x+8)*(x+6)' (x~1)<0; 6) (" -1)’(3x* +2x-1)>0.
Haitjirre o65acts onpenenchus QyHKLHN:

391.

392,

a) y=y( —3x+3) =3x=10);  6) y=y/(x—D)(x+2)x’—16).

Peuute nepasencrso (x — 1){x —a) <0 c napametpom a.

Pewime HepaseHCmeo:!

393.

394,

¢ =7x+10 (x=I)x" ~8x+12)
g) So—m—— () il 1
) P 5xtb O =S 2%
B):‘w<0; r) — 6-x >().
(x—D° (x” —6x+10)(2x—=1)
X—x—6 . 2 1
i e B I (I
%) =1 © x=1 x+1 %
x+1,1_ 3 | 1, 2 3
B) x—2+?2—<_1'+2’ D x+2>x+l
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2x+y=3;

r—3y=-I.

b2

395. Peumte rpaduyecky cucTeMy ypaBHeHui {

396*. Halimyre 3HauyeHHE BLIPAXKCHHAS
4

4 4 4
+ + +ot =
VB+4  V12+R  Jie+12 V36 ++32

397. Ha oOpabotky onmoii aeranu nepsomy pabouemy TpeOyercs speMeHy Ha 6 MHH

MeHsblle, YeM Bropomy. Cronbko netanedt obpabateisaer Bropoit pabouuii 3a
7 4, ecnu nepsbii 3a 370 BpeMst o0pabaTeiBaet Ha § nerasieit Oonsiue Broporo?

398% Bacceitn, k KOTOpOMY MOABEAEHB! ABE TPYObL, yepes neppyto TpyOy HanoHs-
ercs BONOW Ha 5 4 OkicTpee, Yem uepes Bropyto. Eciu chadana OTKpLITH BTO-
pyto 1pyOy, a uyepe3s 8 4 OTKpPBITE ¥ NEpBY0, 1O OacceiiH HAMONHKTCH 3a
18 u. KakoBa emrocTb Oacceiina, eciin 3a 5 4 yepes nepsyto Tpy0Oy u 3a 4 4
yepes BTopyto TpyOy B cymme mpoxonut 20 m* soaw?

EEM Cvicrembl ypasHenuin ¢ aoByms nepemeHHbIMM

l. YpaBHenus ¢ AByMs nepeMeHHBIMH. [lyCcTh M3BECTHO, YTO TMIIOTEHY3A
[PAMOYTONBHOTO TPEYronbHuka pasna 25 cM. Ecnv oauHy OHOrO M3 KareTos
0003HAYUTE YEPE3 X CM, @ BTOPOro — HEpes3 J CM, TO NOJIYHHM PABEHCTBO

Py =25,
cofieprkallice JiBe NEPEMEHHBIE X ki ). Takoe paBeHcTBO, Kak W3BECTHO, HA3BIBAIOT
ypasHeHuem ¢ 08yms nepemerHbiMy (WM YPaBHEHHEM C ABYMS HEH3BECTHBIME).

Vpapuenusi x* — y = 0, 2x — 5y = Loxy = I, x + y = 353 Tawxe spisiores
VYPaBHEHUSIME C BYMS MTepPEMEHHBIMH.

Jlepoii yacTbiO ypaBHEHUS ¥ — 1= 0 ABnsercs MHOTOUNEH BTOPOH CTENCHY, a
1paBoit — Hynb. Takoe ypaBHCHHE HA3BIBAIOT YPAaBHEHHEM BTOPOH CTEleHH ¢ IBY-
Ml [TlePEMEHHBIMH.

Vpasuenus 2x — 5y = 1, xp = | u x + y = 3x)” aBnsoics COOTBETCTBEHHO
YpasHEHUIMH NePBOii, BTOPOH ¥ YeTBepToil Crenenei.

Hanomuum, 4To peutenes ypaBHeHHs ¢ ABYMS NePEMEHHBIMH HA3BIBAOT 11APY
3HAYEHHH MEPEMEHHBIX, P KOTOPBIX YPABHEHHE NPEBPALLECTCH B BEPHOC YUCIIOBOE
pasencrso. Tak, ypasuenue x° + )" = 25 npy x = 3, y =4 NpeBpaIAeTCs B BEPHOE 4u-
croBoe pasencTso 3 + 47 =25, IMosromy mapa 3maueHul nepeMenHbBIX x =3, y=4
SABAACTCS PEIIEHHEM YPaBHCHUS! X + V= 25. 10 PelleHue 3anuchiBatoT el 1 Tak:
(3; 4). Peruennsmu ypaBHenus i y2 =25 seiaroTcs take napel (-3; 4), (4; 3), (0; 5),
50 nr.n
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Ecnu Ha KoOpAHHATHOR MIOCKOCTH OTMETHTHL BCE TOUKH, KOOPAUHAThLI KOTO-
PbIX ABNAKOTCS PELIECHUSIMM HEKOTOPOrO YpaBHEHMsi C [BYMs MEPEMEHHBIMH, TO
NOJY KM 2paghuic 3TOro ypaBHeHus.

Tak, rpadukom ypasesus 2x—5y=1 "
ApiseTcs  npsamas, rpagUKoM  ypaBHeHHs
x> + )7 = 25 — OKpYXHOCTb panmyca 5 ¢ TeH-
TpOM B Hayase koopAuHar (puc. 62). Ypasue-

1
]
/
Hust x°—y =0 u xy = | PaBHOCHNbHBI ypaBHe- ‘~! I 3 X

HUIM p=x° U p= % INostomy ux rpaduka-

MH SBJSHOTCA COOTBETCTBCHHO napaﬁona 151

runepbona. :
Prc. 62

2. I'padmueckuii cnocod peineHus cuerem ypaBHenwii. B 7 xnacce mb
paccMaTpuBali pasHbie Crioco0bl PEIIEHUS CHCTEM JIMHEHHBIX ypaBHEHuH: rpadm-
yeckHuit cnocob, crocodbbl noacTaHoBkk, ciaomkenus. [ycrb HyXHO pellIHTEL cHCTEMY

Jr2+y2 =25
y=5-x%,

oba ypaBHEHHs KOTOPOI ABNAIOTCA YPABHEHHSAMHK BTOPOH CTeNeRH.

+

Puc. 63
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[Moctpoum B ofHO# cHeTeMe kOOpAMHAT rpaduky o0OWX ypaBHCHMI cHCTe-
il (puc. 63). Ipadukom ypasitelms x° + y° = 25 ABASCTCs OKPYKHOCTb, a rpadu-
KOM ypapHenus y =5 —x° — napabona. Jru rpaduky MMEIT 3 OBLIMX TOUKM:
A(0: 5). B(-3: —4) n C(3; —4). Jlerko npoBepHTb, 4T0 KOOPAUHATHI KaIOH H3 ITHX
TOYEK SIBJISKOTCH PCIUEHHAMM KaK MEPROT0, TaK W BrOpOro ypaBHeHMH CHCTEMBI.
[loaromy cucrema umeer 3 pewerus: (02 5), (-3; - u (3; 4).

Ymoodst pewwims cucmemy VpacHenuti ¢ O6yMsi NePeMeERHbIMU 2pagieckuy
CHOCOOOM, HYICHO HOCHPOUMb 2PaUKY YPAGHERULl CUCMEMbl 6 OOHOU CUCIMEME
KOOPOUHAIM U Hatimy KOOPOURAMG! OOUHX MOYER IIMUX Zpagpuros.

3. Peinenne cucrem ypaBHenuid. Ecnn B cucreme ypasHenuii ¢ nyms niepe-
MEHHBIMK OjIHO A3 YPARHEHWH ABNSETCS ypasHEHKeM [epBoi CTENEHH, TO Takylo
CHCICMY MOYKHO PCHIMTb CHOCOHOM HOOCMAHOGK.

3x—-y=2;

Hipuriep [.Peiunth cucremy ypaBHeHuH
4R 3x’ +y? =28,

eBrlpasiM U3 HEPBOro YPaBHEHHS NEPEMEHHYIO P UCPE3 IICPEMEHIYIO X
—p=-3x+2;, y=3x-2
TMogerariy Bo BYOpOE ypasHeHHe BMECTO V BhIpakeHHe 3x —2 u peiumm
NO.IY4EHHOE YPaBHCHHE € O/IHOMH 1epeMEeHHOH X
3+ (Bx-2=28 3+ 9’ 12x+4-28=0;
12— 12x-24=0; ¥ -x-2=0; x;=—l:x=2.
[o gpopmyne ¥ = 3x — 2 naxogum:
n=In-2=3-1)-2=-5; »=In-2=32-2=4
HMrak, cucrema nveer ana peitienus: vy =—1, yy =-5: x,=2, =4
Orser. (-1:-5). (2: 4). =

Penast cucmenty YpasHentiie CnocoGoM ROOCHAHOBKU, HYJCHO:

1) BBIPA3HTL U3 HEKOTOPOTO YPABHCHHSI CHCTEMBI OAHY MEPEMCHUYK) YEpes
APYTy1o,

2) MUACTABHTH MOAYHEHHOE BHIPUKEHNHE B APYroe ypaBHEHHE BMECIO COOT-
BETCTBYIOLUCH NepeMeHHO;

3) permTh NCAYHCHHOR YPABHEHHE C 0HO# NepeMeHiIoN;

4) HailTH COOTBETCTBYIONILE 3HAYCHUE APYTOH NEPeMEHHOIL.

<3
B ey =10
ifpuvep 2 Pt b cicremy ypasaenuii ]
: L xy =3.
SV MHOKIM BIOPOE YPABHEHUE ha 2 M CHOKHY € [ICPBBIM YPARHEHHEM, 110, 1y N

. b
N4+ 2xv+ v = lo.
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Orciona: (x +)Y = 16;x+y=4wmx + y=—4.
M1ak, BOIMOXKHBL jIBa CIIyHas.
) {x+y =4 {"’:4_‘“ 4x—xX-23=0; ¥ 4dx+3=0:x,=1;x,=3
xy=3; x(4-x)=3; ’ T
n=4-1=3; y»,=4-3=1 (1;3),(3: 1) — peutenns cucrembi.
x+v=—% [v=-4-u: ,
2) { ) { Ax-x"-3=0: ¥ +4x+3=0;
xy=3; x(—4-x)=3;
x3=-1; x4=-3. 1=-4--1)=-3: yy=-4-(3)=-
(=1;-3), (-3: —1) — pewienus cucTeMbl.
Orser. (1; 3), (3; 1), (-1: -3), (-3;-1). *
3amenanus. 1. Cucremy 13 npuMepa 2 MOXKHO PCILATH CIIOCODOM NO/ICTAHOB-

3
KH, BLIpA3HE U3 BTOPOrO YpasilehHks NEPEMEHHYIO p HCPE3 NCPEMEHHYIO XX V= —
g x

. Jx +y=aq,
2. Pemas cucreMy ypaBneHuit Buna l b
Xy =0,

H3BECTHBRIE YKHCTa. MOXHO HCIIONB30BaTh TEOPEMY, OﬁpaT]i}"lO Teopeme Buera. Ta:c,

tlcan b — HEKOTOpPhiE

x+y=4;
v =3,
TEOPEMBI YHCHId X W ¥ ABSIOTCA KOPHAME KRAAPATHOTO ypaBHERWS F—41+3=0.

pemas npumep 2. Mbl HOTYHHIH CHCTEMY { Ha ocuopanuy ynomsHy10it

Pemne ypasuenue, naiinem: 1y = 1; 1; = 3. Torsa nape umncen (1:3) u (3; 1) — pe-

IJECHHS AQHHOH CHCTEMBL.

RSN AN YL )
.L nﬂ,ﬂﬂ 'rex KTO XOYeT 3uaTh Gonkiue J []‘1
. I B O
[.t_v-—-{:?
v

Hpnatep 3Pennrs cuciemy ypapaennii 4
'31- +2X 2 1q,

¥

® lonomRnm: X1V = n, i Toaywim cucresty miHeliimX YparHe nui

u-o=3
3u+20=14,
DELIEHHEM KOTOPOH sBaseTes i =4, ¢ = |. Bosepamascs K samene, noayaum:

’ xv=4 (av=d;

X
i—=k =
1;-“ i)\ ¥
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PelumB nocaefHIon CUCTeMY ¢mocoGOM MOACTAHOBKH, HalAem: x; = 2, vy = 2: x; =2,
ya=-2

Orser. (2; 2), (-2; -2).®
xy—x=35;

Hpnvep 4. Pewuth cHeTem eHui
I I u €My YpaBHeHH 2 — v =560,

xy—x=135;

¥ (xy — x)=560.
YPaBHERHE HA nepBoe (Tak Kak xv —x = 35, 10 xy — x # 0 v va xy - x aenutb Moxuo). [Nomy-

® 3anuiiem AAHHYI) CHCTEMY TaK: { Paznenum nouneHHo BTOpoe

yum: y° = 16, orkyaa y; =4, v = 4.
INopcraBym 9TH 3HAUEHHS ) B IEPBOE YpABHEHHE CHCTEMBL:
2
4x—x=35, x;=-7; 4x—-x=35 = ll;.

Orser. (=7;-4): (11%; 4) .

i
i |

R T T TR P N A T T e

[irpmiepitpeuertes yipewhe
| i L I ! = SR

%
&

o Tak KaK npy JOMYCTHMBIX 3HAYEHUSX X BbHIpDKEHHE \4—x° mpuHAMaeT
HeoTpHLATeNbHble 3HaueHus, 1o y > 0. [loatomy aaHHOE ypaBHEHHE PABHOCHIILHO
TAKHM fIBYM ycnioBusim: 32 =4 —x%, y> 0w ¥ +)° =4, y> 0. CrenosarensHo,
rpauKOM ypaBHEHHS SIBASETCS MOJIYOKPYKHOCTb pajuyca 2 ¢ LEHTPOM B Hayale
KOOp/MHAT, HAXOALLAACH B BepXHEH nonymiockoctH (puc, 64).¢
Yupamucine 2. [Toctpouts rpadmk ypaBHesus |2x - y| = 2.

® Ecnn monynb uscia paseH 2. TO 9THM YMCIOM siBisietcs 2 unm -2, Utak,
2x - y=2 umu 2x — y=-2. [loaroMy rpadpvkom ypaBHeHus ABJISKOTCH [IBC NIPSMbIE,
3aJaHHBIC YpaBHEHUsIMK 2x — y=2 1 2x — y=-2 (puc. 65).®

i____ i

HEN

Yupamnenue L. TocTpouts rpaduk ypasHeHus ¥ = N/

e

Pric. 64 Puc. 63
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L | x+2xy=5;
Vapaxuenne 3. PCIIHTL cUCTEMY ypaBHeHuH By s

o [Tpubasym K 11IEPBOMY YPaBHEHHIO CHCTEMBI BTOPOE YPABHEHHE, NOIYUHM:
x+3y=7, orkyna x =7 - 3y. Iloacraeue BMecTO X BoipaxeHue 7 — 3y BoO BIOPOE

ypaBHEHHE CHCTEMBI, IOy YHM:
3y-21(7-3y)=2; 3y—14y+6y°—-2=0;

62— 11y—-2=0: y, =—é; =2.

x.=7—3'(—é]=7%: y=7-4-2=1.

Orger. (7%:—%). 1;2). o

399. Slensiercs nn peineHMem ypasserus x° +y = 10 napa unce:

FHHH PR T T

aAx=3y=1; 0) (-2; 6)7?
. e +yr =17
400. SBnsercs nu pelICHHEM CHCTEMBI YPaBHEHMIA 1 fiapa gyucen:
Ax=-1y=4; 6) (1;4)?

| i

Ilocmpoiime epagpux ypasrenus:

401. a) 2x -3y =6; 6) X’ +)’=9; B) 2x' —y=0.
402. ) x-2y=2; 6)x’+)’ =4,
Pewmme epachuvecku cucmemy ypaerenu:
x+y=2; x—-y=2; Tyyi=1;
a03. 2) {7 3 i R
y=x,; X +y° =4; )’:IZ+I-
2x—y=0; T4yl =0
404. a) . 6~ T =%
y=x; x+y=3.

Pewmme cucmenmy ypaenenuii:

y=3x-2; x=2y+1l; 2 2 _ .
as. 20 ﬁ){ : gt =
y=x,; I_}‘+}’=4; y=2_‘r;
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.\:+y:2: ) _X—y:."ll: ) _{‘\;4—“': :4;
] e
" xy=1: . xy =—28: x+y=2.
V:/\“'"; x-{-y?' —_-9; 24"— y:?_;
406. a) ¢ 5 0) B)
. %) {A;v: X {x+2y:9; xv+2y=0.

Pewume cpachuuecku cucmemy ypasHeHui:
pa V)i

e xt = 2x=0; ¥ —y+1=0; [¥-y=0;
407, a) ¥ X 70 &1, B){
Y=y ==2; X +y =5; IJ;—)-:U.
=x —2x+1; }’:\/;; A 42y=T,
a08. » {” S e B 1,
y—x=1; X +y =2; x“+y =10.
409. Hcnonesys rpadyiku ypaeHeHuH, Hailjinre KOMMYECTBO PEHICHHI CHCTEMD
ypaBHeHHi:
X+ :4 _2 - —_].
o ) Xty =9 8) }
y=x"-2x+2; xy=I; y=4—x
Pewnme cucmesty ypaerenuii:
x+v+1=0; Ix—2y:4,
410. 0)y .
a) X+ 2xy+v=09; Jl.\ -3xy=2y" =8;
[x*-5y=14; 2x-y=1
B} 1. D9, 2 2,
|2x+3y=3 (x=D(y+2)+x* +3=2xy:
x+v=4; 2x+y=5;
A5 _3_4. € 1A 1 s
¥ ¥ x+y x
xr+y2=25; x+2y+xr=10:
aL a7 Y A
X -y =17 [x+2y~-xy=2:
Xy +2x=5 [x*+2x—-y=5,
. xy—3y=-6 e 1x‘4j—2}!:6
2.1, BB
S
az ! e
l ‘]_:2; 2 - 4 =3
X p xX=y x+y
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-2xy+ v =4,
)

4x+3y=1;

— 3 TT_______ ; f

6) {“‘2 + % =26:

xy=35.

c x—4=3y
) @x+D(y—1)=6xy:

x° +x}-10

r)
_x}?

z+z:&
y {57
e

_l.+_2.:]:

x v

415. [Mocrpoiite rpaduk ypasHeHus:

a) viVd—x =0;

B) | -x"=0;

6) lx—y| =

y-x

416. Pewmte rpaduuecky clCTeMy YpaBHEHMIL:

xy=2
a) .
{(x+ D +y=0;

S

x+\r2

417. Pewnre cucremy ypasleHumii:

xv’—x=2yv;
a) 3
Xy© = y=3x

x4y =10
B) 2 il
Xy =9

xr—y=L

6) 25, 2
(x-2) +y =25
x +(y— 3 =9
(x=3) +y =9.

0
) v +3xy=-3

x+y-2xy=3;
r)

{x ~6xy+ 9y =225;

xy(x+y)=2;
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y_ .. )
) B = {(2.r+y)‘—2(2x+y)=15;
a ¢ T

2 _ﬁzﬁ- 2x+2xy+y=11;

.

x,.2y_a x—2y x+2y _10.
w4y X 3) 4x+2y x-2y 3’

X2 +3xv-5y* =20; 3x-5y=17;

xz_),z: . x“—yﬂ:Sﬁ;
H) 4 p JEty ) K) 3 a

x —xy =172 X +xy+y =28.

418. Haiimre BCe 3HAUCHUS d, MPH KOTOPLIX CUCTCMA YPaBHEHWI MMEeT 3ajaH-
HOE HNCIIO PELICHHI:

y+2_.‘l':3; x1+y2= :

a 5 1 peiuenue; 0) 2 peuicHus;
T -xy=aq; x+y=a
y—l.ti:O; _xi+y2=a;

B) 1, 2 peuienus; r) 4 peuicHus.
X +y=a; xy=1;

S yreapenn At noomopein ||

419. VYnpocTute BHIpakKeHHE:

2) 3ab+6b’ . 6) x*-5.
a —-4p*’ x_JE ’
6, a+3 a +3a. 59 3a—c (18a-9¢ ,
B) a = a-3" 3a-9° l) da+e 2a-c [9,—32—('2 2D s
420. HzeecrHo, uto 1,5 <m < 1,7. Ouennre 3Ha4CHUE BbIPAKCHHS:
a) 2m—4.8; 6) -3m; B) 4,5 - 2m.

421. Kopun x; ¥ x, ypasHemns xX°+px+ 12=0 yIOBICTBOPSIOT YCIOBHIO
x; —x2 = |. Haiinure p, ecim p > 0.

422. Koten MOXHO HanoNHWTL BOJON yepes Jisa KpaHa — A u B. Hanonxenue
KOT/Ja uepe3 KpaH A amutes Ha 11 mun gonsine, yem uepes kpan B. Ecin
OTKPBITL 00a Kpaua, To koten 3anonxuTes 3a 0.5 4. 3a kakoe BpemMst MOXHO
HanoNHUTE KOTEN Yepes OiuH KpaH A?

423*, Hexotopoe paccrosiHue aBTOMOOHIIL IpOEXai o CkopocTeio 60 km/y. ITocne
9TOr0 paccTosiHue Ha 75 KM OoJbLIe OH Mpoexan co CKOpocTho 75 kv/u, a
OCTanbHO MyTh, KOTOpLI Ha 135 KM KOpoue NHpoHAEHHOro, — €O CKOpo-
cThio 48 kmfu. Haiijinte Beck myTh, €ciii CpelHsf CKOPOCTH aBTOMOOMISA
60 kM/4.
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B[ Pewenue 3anau npu nomowm cuctem ypasHeHuit

PaccMOTpHM npHMEpBI.

Janaua |. M3 neyx NyHKIOB, paccTosiyie MExiy KOTOpbIMM 18 km. BbILUIM OJHOBpE-
MEHHO HaBCTpeuy JpYr APYyry ABE rPYMIbl TYPUCTOB W BCTPETHIIMCH Yepes 2 u.
HaiiTu cKOpOCTb OBMXKEGHMS KDKHOH TPYImbl, CCAM MEPROIl JUIsS TMPEOAONCHUs
BCCTO MyTH MEXCy MyHKTamy TpeOyercsi Bpemenn Ha 0,9 u Gonbiue, yem BTOpoi.
@ TlycTs CKOPOCTH NEPBON IPynisl TYPUCTOB X KM/4, @ BTOPOH — y KM/,

Ipyunsl BCrpeTHikch uepe3 2 u, MO3TOMY N0 BCTpeud Mepeas Ipyvina npouiia

nyTsL 2x KM, a BTopasi — 2y kM. Bmecte onn npouisnim 18 km. [Monyuaem ypasnenue

2x + 2y =18,

Uro0Obl nmpoiiTi Bech MyTh AAMHOH 18 kM, NCprOi rpynne HyxHO 18 4, a

X

BTOpOi — % u. Tak kak mepeoii rpyine Ha 310 HyxHo Bpemenn Ha 0,9 4 Gomb-

.18 18 _ B
uie, YEM BTOpOH, TO: ?—? =0.9. [Monyuaem cucTemy ypaBHEHHH:

2x+2y=18:
18_18 49
x y

ITo ycnoeuto 3agaun x>0 n y > 0. [Tosromy, ymuoxme obe 4acTu BTOpOro
YPABHEHHS HA XV. OJY4HM:
2x+2y=18; x+y=9; y=9-x;
{l 8y—18x=0,9xy; {ZOy —20x = xy; {20y—20x = xy,
20(9 — 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 ynoBneTBOps€T HepageHcTy y > 0.
Ortser. 4 kM/4; 5 kM/u.®
baaua 2. Cag M Oropoji MMEIOT MpsMOyroibhyio (opmy. dnnua cana Ha 30 m
MEHBHIE JIMHBI OTOPOLa, MpH 3TOM ero mmpuHa Ha 10 M Gonbilne WHpHHEL
oropopa. HaliT pasmepbt caga, ecnu ero nuowans, 900 ™%, a IIoLak Oro-
pona — 1200 M.
© [lo ycnoBuio 3a1a4n coctaBnsem Tabnuigy.

Jnnxa Hlnpuua [Tnowans

Can XM VM xy =900
Oropon x+30m - 10)m (x+30)(y-10)= 1200
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Hontyuacn cucrenmy ypasuenmii:

=900
{(.1 +30)(y —10) = 1200.
Peitn 3Ty cucTemy:
xy =900; {
{ —10x4-30y—-300=1200; {900 l()t+30}r 300 =1200:

xy =900, ¥(3v—60)=900:
—10x +30y =600 .r—3y:—60; x=3y-60:

3y’ — 60y — 900 = 0; yl— 20v—-300=0; v, =-10; y, = 30.

3HaueHHe v, He YAOBJCTBOPSET YCIOBHIO 3a/1a4u (INHPHHA Caj1a HC MOXET BLIpa-
HATECS OTpHUATEaBLHLIM Yuenom). Tloaromy: y=30; x=3v-60=3 - 30-- 60 = 30.

Oreer. 30 m; 30 M. @

et

1

. !
ML aENs
R O I o e =
424. 3a2«kr K.TI'_YGHHKH U 3 Kr yepellieH 3ariatiii 33 rpH., a 3a 4 Kr kiyOunku 1 2 K1
yepenreH — 38 rpH, CKoibKo cTouT 1 KT KTyOHHKH U cKOIbKO | kI yepetien?

425. 3a 8 Tetpajeii u 5 anb60MOB 3amiatuiK 9 rpH. CKONBKO CTOMT OJIHA TETPaib
1 CKONBKO OfiMH anbOoM, ecin 4 Terpamy petesne 6 ansO0oMoB Ha 4 1pH.”?

426. Haiiaute CTOpoHB DPAMOYIOAbHMKA, NepumMeTp Koroporo pased 30cwm, a
nJomaae — 56 om’,

427. Cyuma apyx ducen paena 11, a ux nponseeuenne — Z8. Haijaute ¥tm uncia.

428. Paznocts aByx uncen pagta 10, a cymma nx ksapparos — 82. Haiiaute i
yHCna.

£29. Tlponsscnenue apyx unces pao 64. Haiiwte 514 umncna, eciiit 01O U3 HIX
Ha 12 GoakLwe jpyroro.

430. Cymma asyx uncen pasya 2, a pasHocTh ux keaparos — 16, Haiianre oru
YHCAD.

431. Haitjimie eTOpoHBI NPAMOYTONBHEKA, HEPHMETp KoToporo paeen 28 am, a
nuarodans — 10 am.

432 Ilepumerp npamMoyrofpiika pasen 26 M, a cyMMa UAOINA;IEH KBaapaTos,
UOCTPOCHNLIX HA BYX €TI0 COCEIHMX CTOPOHAX, panHa 89 cv’. Haitmire cTo-
POHBI IPAMOYTOTBHHKA,

e

I 1 _i ..L_ [ B, M
433. Cmemap 20-npouerraeiii 1 60-npoLeHTHHE PacTBOPH KHCNOTH, HOMYYH:IH

800 1 pacisopa, couepkaiery 30% kuciorsl. CKOALKO MPAMMOB Ka# 010
PacTeopa cMeain?
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434.

436.

437.

439.

444,

141,

3a nauxy neyarnoli 6ymary u 3 ansboma 3anaatwim 25 rpu. Iocne Toro Kak
Oymara noseuieeena Ha 10%, a ans6omb nonopoxaan Ha 20%, 3a 3 nauku
Oymaru u 2 ansboma 3armaruny 39 rpu. Kakoea vavanenas neHa naqkmn Gy-
Mard 1 oftHoro aasboma?

- UsBectHo, uto 3 GaHku kpacku u 2 Gamnkn naxa ctounu 90 rpu. Ilocne Toro

Kak kpacka nogeuiesena Ha 10%, a nak — Ha 20%, 3a 4 GaHKH KpackH H
1 Gamky siaka 3annatnay 60 rpH. Kakosa Guina HagaanHas ueHa HaHku kpac-
KH 1 GaHku naxa?

M3 ropona 4 B ropon B, pacctosHne Mex 1y kotopbiMu 210 kM, onHoOBpeMei-
HO BLICXaan Jisa asToMoOuIs. Ckopocrs opHoro w3 Hux Ha 10 km/u Gonsiue
CKOpOCTH pyToro, Oilaroaaps yeMy oH npuexan s ropox B va 30 vl GwicT-
pee. Hafimre ckopocTh KaXKAOI0 aBTOMOGHITS.

JlBa skckaBaTopa, paGoras BMecTe, BoIpbUIM KoTnosal 3a 7 u 30 muH. 3a ka-
KO€ BPEMsl MOXKET BLIPbITL KOTAOBAH Ka)aplil IKCKaBaTop, paborad oTAensHo,
€CIIH O;1HOMY M3 HUX HYJKHO Ha 3TO BpeMeHH Ha 8 u Qonblue, Hem Jipyromy?

:. Jlga tpaxtopa, paboTas BmecTe, BCnaxany nojie 3a 2 avs. 3a CKONBKO AHEH

MOJKET BCIAxXarh BCE MOjie KaXiblif TpakTop, paboTas O1/1CabHO, €ClH O/iHH
M3 HHX MUYKET CAIC1ATh 3T0 Ha 3 j1Hn ObicTpee. Yem apyroii?

13 Gaswl oTapXa 0/IHOBPEMEHHO B MPOTHBONONONKHLIX HAMPABICHHSX BhI-
ULTA JiBe Tpynmnel TypHe1oB. Yepesz 3 4 paccrosiHie Mexay HumMu Obuio
21 kM. Haiiaute ckopocth Kam0i rpyIiisl, €CIH H3BECTHO. YTO NYTH [1IH-
HOH 6 KM of1Ha n3 HUX 1ipoxoauT Ha 30 MuH ORICTpEE APYTOoi.

Paccrosirine mexay ropoyiavu A v B pasHo 480 k. M3 y1ux ropojioB ofHO-
BpPEMCHHO HaBCTpEYy ApVI APYry BLHIUIM IRA noe3fia. Yepes 3 4 aBuKeHHS
1M 10 BCTpedn ocTaBatock npoiity eme 60 kM, [Hailmre ckopocrt Kaxaoro
NI0€3/1a. €CIH PACCTOSIHIE MEXLY ropoiami 4 1 B o/ U3 HUX NPOXOIMT Ha
2y BricTpee, UM BTOPO.

J1Ba BENOTHIIE/HCTA BLICXANH OHOBPCMCHHO M3 ilyHKTOB A M B HaBcrpeuy
Apyr Apyry. Hepes 4ac OHM BCTPETHIHCH #, HE OCTAHABIHBASCD, NIPULOIIAH-
I eXaTh ¢ UPeABLLYHHMHI ckopocTaMi. O 13 HUX npHOBUI B NYHKT A Ha
27 mun pansiue, uenm jipyroil — B nynk: B. Haiianie ckopocts kamaoro
BEJIOCHICANCTA. €CITH PACCTOSIHME MCHLY NyHKTamMu 36 KM.

- M3 ropoyga A B ropoa 8. paccrosHue Meay Koropbimi 120 ki, seiexal me-

TOUMKIUCT, @ yepe3 40 Muu HaBcipedy eMmy H3 ropona B — aBToMO0HIIb,
MotouukaucT B ropos B u agroMoGuit B ropoi A npubstin 0/iHOBPEMEHHO.
Haiiaure cKOpocTli MOTOUMKANCTA ¥ a8TOMOOIIS, €C/M MOTOUMKAMUCT 3d 3 4
npocsxaer Ha 90 kv 50 sule, yem artoMetiiak 3a 1 4, ¥ CKOPOCTL aBTOMO-

Ouna me dpesLinact 120 kaify.
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443,

445.

447

4438,

Pesepsyap eMKOCTBIO 25 M’ MOXHO HANOJIHMTL BOXON 4epes /iBa kpaHa 3a
2 4. Ecm niepseie 10 M” Bozibl niponycTus yepes nepeiii kpat, a OCTaILHY 10
4acTL — 4€PE3 BTOPOH, TO peseppyap Oyner HanonHeH 3a 4 4. Kakoit 06bem
BOAL! MPOXOIMT Yepe3 KaK/bli KpaH 3a | u?

HBoe pabounx, paGotast BvMecTe. MOry1 BBIIONHWTL HEKOTOPYI0 paboty 3a
10 u. Ecnu cHayana nepeeiii pabounii BEINOIHUT NONOBHHY pOOOTEL, @ MOTOM
BTOPO# — OCTaBLIYIOCS YacTh, TO pabora Gyner BemomeHa 3a 22 4 30 MuH.
3a Kakoe Bpems KaxablH paGoumit, paGoras OTHENLHO, MOMKET BEINOJHUTH
Bcio pabory?

Kaiaplit u3 1ByX NpUHTEPOB rieuataer Tekerosui (ain  obnemom
36 crpanuy. Tlepsriii npunTep HaneyaTan 6 CTpaHMIL 3a TO e BpeMs, 3a KOTo-
poe BTOpo# Haneuatas 5 crpaduil. CKONBKO CTPAHUI NEYATAET KAXIbIT IPHH-
TCP 32 MHHYTY, €CJIM NEPBLIN 3aK0H4YM poboTy Ha 1.5 MuH GricTpec BTOpOro?
Oren n cpiH MOTYT Mokpacuts 3a6op, pabotas BMecTe, 3a 4 4. 3a CKOJILKO

BPEMCHH MOXKET MOKPacuTk 3a00p Kanablid 13 HKX, paboTtas OTAeALHO, eCciu

OTLYY I TOTO, YTOOBl NOKPACHTh % 3abopa, Hy>HO BpemeHH Ha 1 4 Gonb-

LI, YEM CHIHY, YTOOB! OKPACHTh % 3abopa?

[nowans npsmoyronsHuka 4200 em”. Ecim Juiminy NpsMOyronsHuKa yBesu-
4nTh Ha 50 CM, a LIMPUHY YMEHBUIUTE Ha 25 cM, TO IUIOLIaAL HE H3MEHHTCH.
Halinute cTOpoHs! paMoyroisHuka.

Heckonbko y4eHnkoB noaenunn noposHy mexay coboii 90 s6nok. Ecnu 6w
Y4EHHKOB ObU10 Ha 3 MeHbiIe, TO KK 13 HUX nmonyunn Ol Ha 1 s6n0K0
Gonbine. Croinbko 6bU10 yueHUKOB?

iy =t

0 e O
T T PP L

bacceiin MOXHO HanoHuTL BOZON MPH NOMOLK BYX HacocoB. Ecmu nep-

BbIi HACOC BKIMIOYHUTL HA 5 4, @ MOTOM BTOPOM — Ha 7 Y, TO HANONHUTCS —i%
Oacceiina. ITocne 3TOro, 4yToObl HaNONHUTE Gaccelin, HYXKHO euie 5 4 obiuei
paGoTer OO0MX HAacOCOB. 3a CKOJBKO BPEMEHM MOXCT HAmNONHMTEL Gacceiit
Ka)1bli Hacoc, paboTas oTensHO?

Jleym paGounm ObUIO MOPYHEHO M3TOTOBMTHL MAPTHIO OJIMHAKOBBIX JIETANCH.

ocne Toro kax nepeeiii npopa6otai 7 4 u BTOPO 4 4, 0Ka3a710Ck, YTO OHK

5 "
WSTOTOBIIM & BCEX JicTancil. [popabotas BMecTe etie 4 4, OHH ONPEAEIN-
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451.

452,

453.

454.

1 &
JIH, 4TO UM OCTa10Ch H3rOTOBHTH 'IE BCEX JICTallei. 3a CKOMBKO BPEMCHH

neprblii pabounii, paboTtas 0TAENBHO, MOXKET W3TOTOBHTEL NAPTHIO ACTanei?
Karep 3a 42 mud npouien 5 kv no o3epy ¥ 11 kM no pexe, BnagaromieH B 3TO
o3epo. Haliire ¢kopoCTs katepa B CTOSYEH BOJIE, €CIIM OH 3a 2 4 MPOXOANT 110
TeyeHno peku Ha 10 kM MeHbLIe, YeM 32 3 4 NPOTUB TeYCHNS.

Paccrosiiue MeXJly npucransmu A W B, HaXOJgLMMHCS HA pEKe, paBHO
33 km. MoTopHas nojika iy, U3 A B B w nasan npoxonut 3a 3 u 20 MuH.
Haiinure cKOpoCTh TEUEHMS PEKM, €CIIH H3BECTHO, 4TO NoAKa 11 KM mo Teye-
HUKO PCKH 1 9 KM NIPOTHB TEUEHUs npoxoanT 3a 1 u.

Heckoibko €aMOCBANOB NCPEBETH LueOeHb, NPENHAZHAYCHHBIH NS CTPOM-
TeNsCTBa A0poru, 3a 14 aueit. Bee caMocsainl ienany exeaHEBHO OIMHAKOBOE
KOJTHYECTBO XOJIOK, NEpeBo3s 3a Kaxiyio no 5t mebHs. Ecian Obr camoceanor
OBin0 Ha 4 Conbille M KAKABIH fenan KaKapH ieHs Ha 1 xozky Oonslue, To lile-
Oexp ObL1 Owl nepesesed 3a 10 nueii. Ecnu 661 camocpanos Obu10 Ha 10 Gonbuie
1 KaXJIBIH fenan cxenHesHo Ha 2 xoaku Gonslue. To webexs Obul 6b1 nepese-
3eH 3a 7 axeit. CKonbKo Obino ¢aMOCBAIOB, CKOJIBKO XOAOK BHITOMHSA KAXIHIH
W3 HKX 32 OfIHH JIEHB M CKONBLKO TOHH 11e0Hs ObL10 nepeseseHo?

W3 npyx nyHktoB A M B, paccTosiHiE MEXK/y KOTOPEHIMH 24 KM. OTHOBPEMEH-
HO HaBCTpeuy ApYr ApYyry Beiexaiu npa aeromoGuns. [Tocne scTpeun aBro-
MOGHIIb, BEIEXABLUMH K3 MyHKTa A, npuObIn B IYHKT B yepes 16 Mun, a BTO-
po#t aBTomMoOMIE — B NYHKT A uepes 4 muH. Haliute cKOpOCTH Kamaoro

apToMOoOHIIA.
i [ BEEETYEEERAEERE SR
- , -?’npa}xueﬂrm-p,nn NOBTOPEHUA ’— ; i
- T e -
455. Bruucnwre:
a) (5*: 5" 6) (47 - 47, 8) (@) (27
456. Paznoxxure Ha MHOMKHTEIH:
a)(a—b)2+%a—%b; ﬁ)azm+b2—abm—ab.
_ 8a __ 100p’ _(_ Zu)
457. JlokakuTe, 4T0 3HAUCHHE BLIPAKEHMS %a+56 4@ — 250 a—5h
paBHO 4 NIpH KAXKIOM JIOIYYCTHMOM 3HA4UCHHH @ U b.
458. Peiuute ypaBHEHHE:
3x-5 , 3x+5_ 1, G 3 + 4 _ 1
< g "6 2 )x2+4x+4 =4 x=2'

459%, J[loka)nTe HEPABEHCTBO:

a)2a3_4ab+4b220; 6)d®—da+ b —2b+6>0;
B) 20’2+2b2+2220b+20+2b; |") aﬁ+bﬁaazb2(a2 +b3)
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ITapabona umeet pan urTepecHsix coiicTs. Ipeacrarnm cebe, uto napado:a
MOXKET oTpaKaTh cBeropsie gyvu. Ecnu Ha napabony Gyaer nanarh HyuoK jyuei
HapamIenbHo ee OCH CHMMETPHH, TO [I0CE OTPa)KeHHs OHW MpPOHAYY Yepe3 oaHy
TOYKY. KOTOPYIO HasbiBaioT (QoxkycoM napabonbl (Ha pMCyHKE — 310 Touka F).
HaoGopor, ecnu B Qokyce napadonbl HOMECTHTL HCTOYHUK CBETA, TO Hy4H, OTpa-
3MBUINMCH OT napabonbl, NOHAYT MapaiieibHo ee OCH CHMMETPHH.

T L

K

e

Ha 9tom crolicTBe napaboilbl OCHOBAHO CTpoeHHE napabonHyYyecKuX 3epkan.

IToBepxHOCTL TAKOro 3epKana nofyyatoT BCIEACTBHE BpallleHHs napabons! BOKpYr
cBoeit ocH. [TapaGonnueckue 3epkana HCNOAB3YIOT HPH CO3NAHUH MPOKEKTOPOB,
TENECKONOB, aBTOMOOMABLHLIX dap u T. 1.

Tlpu onpezneneHHbIX YCHOBUSIX KaMeHb, OpOLLEHHBIH HOJT YTAOM K TOPH30HTY,
IABHMETCS «010 napadone». To ke MOXKHO cKa3ark W 0 NyIEYHOM CHaps/ie.

Bonpocs! i ynpaskuenust ;1.1 nogropenys § 2

1. Yro naseiator ynkuueii? Kakosb! cnocobet 3aaanus GyHkimm?
2. Yro HaspiBatoT 06MACTHIO OMpelleNeHHs M 00IacThbIO 3HauYeH i QyHKkumuu?
3

. Yro naswiBatoT rpadmkom QyAKIHK?

>

Yro HaseisatoT nyaamu GyHkinn? Haiinure nynu Qyskumu y = x° — 4.

i
.

Kakyro dyHkimio Ha3HBalOT Bo3pactatolieil Ha HpOMEeXyTKE: yObiBato-

wei? Mpuseanre npuvepsr.

6. Kak, ucnonssys rpadmk GyHkumy y =% noctpouTh rpaduk QyHKimmu:
y=X 43 y= (- 1) p= (=17 +3; p=—2

7. KaxoBbi cBoHCTBa ByHKLMY ) = ax”?

8. Kakyto ¢ynkumio HasmiBaloT KBajpathunoi? Yto ssasercs rpadukom
KBanpaTuyHOi QYHKLUHK 1t KAK €T0 NOCTPOHT?
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460.

9. Kaxk pemator ksaaparueie Hepasevctea? O6bsicHUTE 3TO HA NpHUMepe
HepaBencTBa X’ + 2x — 3 < 0.

10. Kak pewmrs cucteMy ypaBHEHHI ¢ ABYMS liepeMeHHbIMU Ipadutieckum
cnocobom?

11.Kak peuiHTs CHCTEMY YpaBHEHHH C JIByMS MepeMeHHbIMU criocoGom

MOJICTAHOBKH?

Oyukuus 3a1aua Gopmyod flx) = 2x° — 4.

a) Haiinure: fi-2); f0); A2).

0) Haitaure 3nauenus apryMeHTa, COOTBETCTBYIOLLHE 3HAYEHAIO (yHKIMH: —2; 5.
B) [TpH KaKHX MOJIOMMTENBLHBIX 3HAUCHUSX X 3HaueHHe (JyHKUHH B JiBa paza
OouibIne 3Ha4YEHMA apryMeHTa?

461. Haiipure obnacte onpeneneHus QyHKLMH:
_ox+1 . — 1 : __s..
gL Qysa——t  Hy=B-ig
Foxio 1 o_2. I
r) y=+3x+12; N)y=—/————; &)¥= 9-3x+ :
VX =Tx+12 2x+6
462. [Mpunamnexur nu uncio 12 obnacry 3HaueHnd GyHkumumn:
a)y=-x+3; 6)y=—x" +10; B) y=x"- 12x+44?
TIocmpotime epagpux hynxyuu:
463. a)y=2x-1; 6)y =-3x% 8) y=0,25x", e -2 <x<2.
464. a)y=x"—1; 6)y=%—l; Blyz—\/.;+l.
465. a)y=(x-1.5); 6) y=vx+2; B) —‘”:}%'
466. a) y=(x+27-2; 6) y=—17+2; B) y=—x—3+2.
467. a)y =x*—6x+5; 6)y=3x+9x+6; B)y=-2x +2¢x— L.
468. I'padur pyHkLMH y = ax’ HpUXOAMT Yepes Touky A(-2; —2). Haitmire a v no-

469.

470.

crpoitre rpaduk Qynkuun. Ipoxomir iu arot rpadgmk yepes touky B(4; —8)?

I'paduk GpyHkuHM ¥ =}—£-§ npoxonut uepes Touky M(1; 2). Haiigure k n
noctpoitte rpadux ¢ryuxuun. [poxonur nu Itot rpaduk vepes Touxy N4; 1)?
TTocrpoiite rpaduk dyHkLMM y = x° — 4x + 3. Fcnons3ys rpaduk, Haiiawre:
a) 001acTh 3HaYCHHH (Y HKLHH;

0) BCe 3HakdeHus X, NPH KOTOpBIX (yHKNMA NPHHEMAET OTPHIaTelbHbIE 3Ha-
YEHHA,

B) MPOMEKYTOK, Ha KOTOPOM (hyHKLIHA yObIBaeT.
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471. Tloctpoiire rpaduk GhyHKIuH y = —x* = 2x + 3. Uicions3ys rpaduk, naiiaute:
a) obnactb 3HaueHHH QyHKIMH;
0) Bce 3HaYeHMs X, IPH KOTOPBIX (PYHKLMA NPUHUMAET OTpHULIaTelbHble 3Ha-
YeHHs;
B) IIPOMENKYTOK, Ha KOTOPOM YHKLIMA BO3pacTaeT; yObIBaeT.

472. Tloctpoiite rpadux dysknuu y = 7 —d Ucnone3ys rpadmk, nainure o6-
nacTb 3HaYeHUH GyHKUMH. ABnsercs nu JavHas GyHKIHA YeTHOU?

TMocmpotime epaghux pynryu:

3 2x-3,ecnu x<1; ~6 x+1, ecnu x<0;
473. ) = % yy=
)73 x =2, ecnu x>1; ]-\[J_C.CC.HH x=20;
-4, ecim x<-2; —x-1, ecim x<-—I;
B) y= —x*, ecmu ~2<x<l; ) y={vl-x’, ecmu -1<x<1;
x—2 ecim x21; x—1, ecnu x>1.
2 )
474%.a) y=L_xI+3+x1; 6) y=x"+2[x-1;
B) y=|x3 +4I|; 1) y=+x' —4x+4;
|xl a x—1
== ExS e,
ﬂ) y X, e} y !x_ll

475. Haiianre koopauHatsl ToHeK nepecedeHus rpahuxos QyHKLHIA:
a)y=3"-3x+luy=-x+2; 6) y=x'-2x-S5uy=—X+4x+3.

476. Ilpu nomMoLiH rpaguKoB GyHKIMIT onpepenute, HMEET K KOPHH ypaBHeHWe:

a) —x—3=vx+4; 6) X’ +2x=+x-1; B) 42 =4-2x.

477. Pewnte rpaduuecku ypaBHeHue:

a)(x—l)2= Nx—1; ﬁ)2—x2=\f;; B)-x6—1=x2—2x+6.

478*.Onpenenute KONHYECTBO KOPHEH ypaBHeHus [2|x] — 1| = x — a B 3aBHcumocTH
OT 3HauYeHHUll napaMeTpa.

P eHiume uepasencmso:
479. a)x’<25; 6) x> > 25; B) —x* + 100> 0;

02— T <0 2 3 <0 ) —%xz+3x20.
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480. a)x’ —2x—8>0;
481. a) (x - 3)(x + 3)> 2(x + 3);

X2 +2x

482, a) X1 X 22x,

3 6

483. a) (x-2)(x+4) <0;
B) (x —8)x — I){(x+3)(x +6)>0;

484*.a) (x* - 30+ Tx + 12) < 0;

485*.a) (x + WX —x—20 > 0:

6) x> —4x+5<0; B) 3x* +4x -7 <0.

6) (x—2)@dx+ 1)< (x+ 1) +3.

1 1 1
ﬁ) E( i —4)-E(X—4)C—§'—%.

0) Bx-1)(2x-4)=0;
N Ex-7DC3x+ 1D(2-x)=20.
0) J(x— I2-x}x+2) =0.

x+3 >0

0) ==
Vil +x—12

486. Haiinure MPOMEXYTKH 3HAKONOCTOSHCTBA (YHKLHH ¥ = 2¢° — 11x + 5.

487. Pewnte cucTeMy HEPABEHCTB:

X =Tx—8>0:
#45-3x20.

¥=2x23
) ¥ =2x=—8<0.

488* Haiipgute Bce 3HAueHWs IapaMeTpa, NPH KAXKIOM H3 KOTOPBIX HEPaBEHCTBO
BBINONHSAETCH A1 BCEX 3HAUEHMI X:
a).12+2x+a>0; ﬁ)mx2+(m—l)x+m—1<0-

489*. Halinure Bce 3HaueHHs ¢, NpH KaXXJOM H3 KOTOPbIX CyMMa KBaJpaToB KOp-
Hell YpaBHEHUA X —ax+a-1=0 giseTcs HauMeHbLLei.

490*.I1pu KakHx 3HaYeHUSIX MapaMerpa d CyMMma KBaJpaToB KOpHEH ypaBHeHHs
x’—ax + a*—3a -2 = 0 spisercs nanGonpinieii?

491. Tlocrpoiite rpaduk ypaBHeHU:
a)y+x'—4=0; )X+ +27=4;

492, Pewire rpadguyecky CHCTEMY YpaBHEHHI:

¥ =2x-y=0; y=2x" -1
a) 0)
x+y=2; yu\f;_;=0;

B)* X’ | =4.

|x— y|=L
B)¥ R
) 2 +y =1,
Pewwime cucmemy ypasnenuii:

2x—y=0: ” {x+3y=l;

493. a){ Fo byt el

X +y=3

3’ -2y" =4 x-2y=3;
”
dx+3y=2; (x=2)(y+2)=x" +2xy;
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2x+y=06; x+y=3
‘“_L+~3—=1; 3y 4 1 _

2x 2y x+2 y-2

x +xy=10; 23yl =5;

494%.a) 4, o+

Yy txy=15 1.{\’—.\'*}‘4—1202
S x'+y' =35; (x+y)* =5(x+v)+4=0;
B_ " ¥

xy(x+y)=30; (x—y)y —(x—y)—-2=0.

S9RE,

[l KakMX ZHAYEHMSX m JBa ypapHeHus 2x° —(Am+ 2 +12=0 u
4x” — (9m — 2)x + 36 = 0 umeroT O6LLHi KopeHb?

496* . Haiiaure Bce 3naueHns napamMerpa, NpH KaKIOM W3 KOTOPBIX CHCTEMa ypas-

497,

498,

499.

500.

301%,

502%.

. [ax?-3y* =24;
HCHMIt - HMEET TONBKO OAHO pElleHKE.
]L y=2x+m=0
IlepumeTp npsimMoyroibHuMKa paseH 28 cM, a nuowaas Ha 12 e’ Goitbule
TUIOIA M KBaapard, CTOPOHA KOTOPOIO paBHa MEHbUICH CTOPOHE TPAMO-
yrozibHiKa. Haitnure cropoHsi npsivoyronsHmuka.

IlpousBenenue ARYX MONOXHUTENbHBIX uucen B 16 pas Gonbine HX cyw:
mbr. Haitjure 911 ynena, ecau nepsoe ducio Ha 20 GonbLie yTpOeHHOTO
BTOPOro 4Mcna.

B 3aze 6bu10 160 MecT, paCHONOKEHHBIX OIMHAKOBLIMU pidamit. TTocie Toro
KaK YHCJIO MECT B KaXk/IOM pAAY YBENUYHIH Ha 2 M MpuOABMIM enie OIHH
pan. crano 210 mecr. Cxonbko psinoB CTano g 3ajie, €Cnu uX KOIWYECTBO
Gonplile KoNHYecTBa MECT B OiHOM paay?

W3 nyskToB A u B, paccTosiHie MEKTY KOTOpbiME 150 KM, OIHOBpEMEHHO
HaBCTPevy ApYr OpYry BbleXajin MOTOLMKIMCT M Benocuneaucr. Hepes npa
yaca oHM BCTPETHINCh M, HE OCTaHABIHBAACH, POACIDKHIH JBHKeHHE. Mo-
TOLMKANCT Npubsin B AYHKT B Ha TpH yaca paHblie, YeM BENOCHNENHCT B
nyHKT A. Haiigute ckopocTh BenocHneiucTa.

W3 nByx ropenoB 0AHOBPEMEHHO HABCTpeUy ApYr Apyly BhHIEXATH ABa aBTo-
MOOMAA W BCTPETIIHCH uepe3 2 4. 3a KaKoe BpeMs [ipeOf0eeT My Th MEXIy
repoiaMu Kaxablid aBroMOGH!Ib, €Ccii repBelid aBToMoOMaL 3a 1,5 u 1 BTO-

" 2 5
poky 3a | u Bmecre HpeanoNeBardT ?’ ITOro myTu !

MacTtep M yueHuk, paGoras BMecTe, BLINOJIHSIOT 3aianue Ha | 4 Guictpee.
yem mactep, pabotas onus, Ho Ha 0.5 4 gonkLle, YCM MACTEp M 11BA yHEHHKA.
3a kaKoe BpeMs BBIIONHHUT 3TO 3a1aHHE OIMH YUEHUK, paboTas oTaebHO?



sadaniin st cavonpogepsn ¥ 3 125

5.

e

10.

11

Jagasud LI CAMOPOBEPRM No 3

Ypoecenn 1

"
Kakoe u3 yncen ssiscres pelieHneM HepaBeHeTra x° — 5 < 0

aj) 3; 6)-3: B)-2: r)2,5?
VKaxuie NNoXKeCTBO pelilcHuii Hepasencpa x° < 9;

a) (~oo; 3); 6) (—oo: ~3);

B) (-3; 3); F) (—eo; ~3)A3; +o0).

5

Ypasuenne x° + 2x — 3 = 0 umeer kopuu 3 H 1. YKaxHTE MIIOXKECTBO peuic-
- 3

HHIE HepasedcTBa X~ + 2x — 3> 0

a) (-3 1k 0){-3: 1]
B) (—o0; —3]U[1; +eo); 1) {—00; =3)(1; +o0).
5 [f +y° =10,
Kaxast 13 nap: qHcen ABNACTCsH pellieHMeM CUCTEMBI YPaBHeHHH 1 N " ;
y—2x=1
%) (3; 1); 6) (3:-1); B) (-3: 1); r) (-3:-1)?
. {f +y=5; .
Pelunte cneremy ypaBHEHHIH l W YKQKWTE BEPHBIH OTBE1:
y=x-
a) (-3:-4); (2, 1); 0) (3; 2): (-2: -3);
B} (-3; 4); (-2; -3): 0 (3:2);(2; 1.

Cron u 4 cryna crost 350 rpH., npudesm ctos gopoxe cryna na 100 rpu.
Halizinte 1eHY cTona u IIeHy OHOTO CTYA4.
Hycte cton cTouT x rpy., a ¢tya — vy rpH. Kakas cuciema ypasHenuit coor-
BETCIBYET YCIOBHIO 331241 ?
x+4y=350: _ [(x+4y=350; . [4x+y=350; [4x+y=350;
a 0 B) - r) ;
y—x=100;  |x—y=100:  |y-x=100:  |x—y=100.

Yijvees:e 2

Peruute nepasenctso x° — 3x -4 > 0.
TToctpoiite rpamK ypastienus x° +1° = 16.

Pewure rpadutecky cucteMy ypaBHEHNH 1{ YA
[2.1‘ —-y=0.
X 42y=5;

Pemure cucremy ypaBHenHii {
v—x=1

Halaure jqpa uvcna, cyMMa KOTOPEIX paBHa |2, a npon3BeacHue — 35,
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12.

13.

14.

15.

16.

17.

18.

19.

21.

Yposens 3

Haiinure obnacts onpenesieHus QyHKUHH y =/—4x> ~7x 4 2.

X' —6x+8>0;
Pemute cucteMy HepaBeHCTB

3x—2<5x+4.

R Xaeyl=8
Pemute rpaduyecku cMCTEMY YPABHEHWH § .
xT—y=2.

x+4y=1;
Pewyre cucteMy ypaBHeHHI | | N 6 _ 1

x Sy '

MacTtep 4 yueHHK, paboTtas BMecTe, MOTYT H3roTOBHTEL 60 OAHHAKOBBIX ACTa-
neit 3a 12 4. Ecyiu b1 MacTep H3rOTOBMII TONOBHHY BCeX JieTaNeH, a rnocne
HEero y4eHNK — OCTafbHEIe AeTallH, TO Ha 3T0 3aTpaThiu On 25 u. 3a Kakoe
BpeMsl M3roTOBHT NapTUIO peranell macrep, paboTas oliMH, €CIH M3BECTHO,
YTO OH 3TO cacnaeT GricTpee, ueM yueHuk?

Yposens 4

L
J3-2x’

Haiimite Bce 3HaueHusi g, TIPH KOTOPHIX ypassichue X —(a—2)x—3a+6 =0

Haiimure o6nacts onpegienenus yHkuuyn y =v6x” +5x—4 —

HE HMEET KOpHEMN.
¥ +9y* =13;

Pewnte cuctemy ypasHeHUH
xy=2.

:tc2+(y—2)2 =9;

y+p|=a

Ckonbko petleHHH HMEET CHCTEMa ypaBHEHHIH npua=0;

a=5?

U3 nyHkra A B nyHm B Bblexall MOTOUMKJIHCY M JIBUFalcs CO CKOPOCTHH)
40 xm/4. B To xe BpEMs HaBCTpeUy €My M3 IMyHKTa B BbleXa/ BeJIOCHTIIEAUCT
H, npoexas 4 kM, BCTpeTUNCs ¢ MoToLHKIHcTOM. Korna MOTOLIMKAHCT npu-
OBLT B MYHKT B, BeNOCUINEAMCT HAXOAWACA Ha paccTosiHuu 15 KM oT nyHKTa
A. Halizure paccrosinne MEX Ay MyHKTaMH U CKOPOCTh BEMOCHITEINCTA.
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JIEMEHTDI
NPUKJIAJTHOM
MATEMATHKH

Hukakoit 10CTOBEPHOCTH HET B HayKkax Tam,
e Henb3sl MPUMEHHTL HU OJIHOM M3 Marema-
THYECKUX HayK, U B TOM, YTO HE UMCET CBA3H C

MaTeMaTuKoH.
Jleonapdo da Bunvu

B 3tom naparpade Mbl BCOMHUM MPHKAANHOE
NPUMEHEHNHE MAaTEMATHKH, a TAKXKE BBISCHUM, YTO
TaKoe CllyuaitHoe CoObITHE, BEPOATHOCTb Cnyuaii-
HOrO COOBITHS, YTO W3Y4aeT MATEMaTHYECKas CTa-
THCTHKA.

noche. g,
1.t

{0 3 4 5 B 7T 8% 9 M Tew
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B V&R Maremaruueckoe mopenupoBaHue

Bam, BepoATHO, YxKe MPUXCAHNOCE BUOSTh MOJENH JIOJIKH, CaMOfera, aBTo-
MOOUIIA, U3rOTABIMBaTh Mojlead KyDa, npsmoyrosisHoro napamneienunena. Kax-
Jlasi MOJeNb, B 3aBHCHMOCTH OT €€ Mpe/iHaszHaueHnda. otobpaxaer onpeneieHibe
CBOHCTBA OpHrHHana.

Mamenamuueckas modenb — 3TO OIIHCAHHE HEKOTOPOI'o peaibHOro o0beKTa
WM TIPOMECCA HA A3bIKE MATEMATHKH.

B npenstayHx kiaccax [is MOAENMPOBAHUS PEANIbHBIX MPOLECCOB Mbl HC-
NOML30BAIN ypaBHEHUSA, HEPABCHCTBA, CHCTEMbl YPaBHEHHUIT 1 HEPABEHCTB, (DYHK-
HUH M T. T,

Pewente 3apay u3 moboif oTpacan ¢ HCHONB30BAHHEM MaTEMaTHKH Npeay-
CMATPHBAET C/IEAYIOLIHE TPH JTara:

1) hopmynupytoT 3a1a4y Ha s3bIKe MaTCMaTHKH, TO €CTh CTPOST MateMaTii-
HECKYI MOENL;

2) pewaoT nony4eHHy MaTeMaTHISCKY10 3334y,

3) samucpiBalOT MaTeMaTHUYECKOE pelLleHHe Ha s3biKe, HA KoTopom Obina
chopMyMpoBaHa UCXoAHas 3a1a4a.

PaccmoTpiM HeCKonbKo MpUMEPOB.

[praep 1. Hality, ckoneko norpebyercst KBaapatHHIX NIKTOK CO CTOPOHOM
15 ¢M, uTobbl MOKPBLITE MMH 105 BAaHHOH KOMHATHL, pasmepbl Kotopoi 3,3 M X 2,8 M.

Tocmpoum mamemamuseckyio modensv 3adauu. Ilycts Ans NOKpeITHA Mona
tpebyercs x mnutok. [Liomans opmoii rumtku pasma 0,15 - 0,15 = 0,0225 (M),
mnon@ane x mintoxk — 0,0225x Mg, a nnowans nona — 3,3 2,8 =9,24 ( M""). [Tno-
ajib BCEX MAHTOK JOMKHA OBITE HE MEHBLIE IUTOLA;IN [Tona:

0,0225x > 9,24.
[Tony1eHHoe HepaBeHCTBO U SBIAETCS MATEMAaTHUECKON MOJIEIBIO 33124 M.
Peumm mamemamuveckyro 3adauy, 10 €CTb HEPABEHCTBO:
0,0225x29,24; x=>924:0,0225; x2=41046).

3anuuiem nozyuenlivlil pe3yibmam Ha A3bIKe HCXOOHOH 3adayu: 4tobbl Ho-
KPHITh [1Of, HYKHO HEe McHee 411 nauTok.

B ycnoBnu nannoi 3aﬂéqn HCIONb30BaHbLl HEMaTeMaTHyeckue nousrus. Ta-
KHe 3aJ1auy Ha3blBAOT npuknadnbivu. YHcnopoe 3HaueHHe OTBeTa julsl MpHKIAA-
HLIX 337184 B OONBIINMHCTBE ciyuaeB OblBaeT npHO:IHMKEHHBIM.

Hpievuep 2. Ha peoctar BeiBenu Hanpsxenue 22 B. Korna sanpsokenue yBe-
nuuniy Ha 10%, a conpoTHBiaeHHe peocrata YMEHbIIWIH Ha 9 OM, TO cuna Toka B
peocrare ysenuuunace Ha 1,1 A. Haiitu nauansHoe conpotyeneHue peocrara.
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MMocmpouv mamevanmyeckyto mooeaws 3adaui. Ilycte HauanbHOE CONPOTHRITE-
HHe peocrata paBHsnoch x OM, a HauaibHas cHila Toka — y A, Tak Kak HayailbHoe
HanpskeHue paBHsiock 22 B, to 22 = yx (U = IR — 3akon Oma juis yyacTka Lienu).

Korna nanpsokenue crano 22 - 1.1 = 24,2 (B) (yBenuunan Ha 10%), a conpo-
THBAeHHE cTtano (x—9)Om, To cuna Toka crana (y+ 1,1) A. [lonyuaem:
242 =(y+ LLI}(x-9).

MareMaTHYECKOH MOAENBIO 3a/1auH ABASETCH CHCTEMa YPABHEHHI:

xy=22
(x-9)(y+11)=24,2.

Petiivt nonyuennyio Mamemamuyeckylo 3a0auy.

xy =122, xy=22;
(x=9)(y+L1)=24.2; |xy-9y+1,1x—9,9=24,2;
. ' Lix—12,1_
=22 =22 A
22-9y+1,1x-9,9=24,2; |L1x-9y=12,1; y_l,lx—IZ,l_

LI —12,1x=198; x*—11x—180=0;
Xy =-9, =20,
Uncio -9 ycnosmio 3anauu He Y/IOBAETBOPSET.
3anuuem pesvibmam Ha A36IKe UCXOOHOU 3a0ayu: HAYaibHoe CONPOTHBC-

Hue peoctaTa paeusiaocs 20 Om.

NMpumep 3.U3 nynkta A B nyHKT B BHICXa) BeNOCHNEAUCT M ABMralcs Co
ckopoctbio 20 KM/4, a Yepes nionyaca BCACH 332 HHM BbIeXajl MOTOLMKIHCT H JBH-
rascs co ckopocTeto 36 kM/4. Yepes cKONMBpKO BPpEMEHH 110CTE BhIE3/A BENOCH M-

CTa €ro JOroHHT MOTOI.[“KHHCT?

RN
Ju oS00 0.5)

KHE MOoAenH 3TOH 3aja4qdu. r[()CTp()HM MaremMaTH- X Wy

MoXHO HOCTPOHTE pa3’HBIE MaTeMarTHuec-
4eCKYyH0 MOJellb MU MoMoIlH rpadgukoB (yHK- '
umit. 3a tu Benocuneauct npoener 20f kM, a
MOTOLMKIKCT. ABurasch Ha 0,54 meHsiie, 3a |
(r—0,5) 4 npoeaer 36(:—0,5) km. Ha pucynke o f}'
66 wm3obpaxensl rpaduikd (Gyusumnit s=20f u
s = 36(t - 0,5). BeIpaxkatoLHe 3aBUCHMOCTD pac_- i

CTOSHMH, MPOIAEHHEIX BEIOCHIIEAUCTOM H MO- I >

TOUHKJIHCTOM. OT BPEMEHH JIBHMKEHUA BENOCHUITC-
S b

5 Kpaeuyk B. AnreBpa. 9 kn. YuebHuk
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negucta. YTobBl OTBETHTE Ha BONPOC 33]a4H, HY)KHO HAWTH abCIIMCCY TOYKM Mmepece-
yeHus rpadukoB yukuud. M3 pucyHka Haxoaum, uro ¢t = 1,1 4. Urak, MoTOLMKIHCT

JIOTOHHT BENOCHNEAUCTa NpHOnu3UTENBEHO Yepes 1,1 4 noclie Beie3aa BeJIOCHNELHCTA.

I I & 1 T L L L
Il
[ ! N [P "N 'S | ; ot

Vicropust HaykH 3HaeT HEMaIO NPUMEPOR, KOTMid B paMKax YIa4yHO MOCTPOEHHOH Mmare-
MATHYECKOl MOLeNH MpH NOMOLLKM BhiuMCIeHKH YIaBanoch NPeAyCMOTPETh CYIIECTBOBAHHE
HOBBIX (H3HuECKHX ABneHni M 00beKTOB. MBI yXXe NpHBOAMNK ONMH M3 TAKHX MPHMEPOB:
OMMpasCh HA MaTeMaTHYEeCKHe MOJenH, acTpoHoMmbl JDk. Azamc (Aurnus) B 1845 rony u
V. Jleepbe (Ppauusn) B 1846 romy He3aBUCHMO IPYT OT pyra MpHILIH K BHBOMY O CYIECT-
BOBAHHM HEHM3BECTHOM TOrIA €Ile MIAHeTHl W yKasaim ee mecrononokenue. Ilo pacueram
V. Jleeepse actponom I'. I'anne (Fepmanms) Hawwen 31y naanety. Ee nassann Hentyrom.

Anrnuiickuit Gusux I1. Jlupak s 1928 rony nonyuus ypaBHeHHe IBHXEHHS INEKTPO-
Ha. M3 pelweHns 3TOro ypaBHEHHs CHENOBANO CYLIECTBOBAHWE JNEMEHTAPHON YaCTHLIBL,
KOTOpas OTAMYAETCA OT INEKTPOHA TONBKO 3HAKOM 3NEKTPUYECcKOro 3apaa. Takylo 4acTuly
8 1932 ropy orkpeun pusuk K. J1. Aunepcon (CLLA) 1 Hassan ee no3uTpoHOM.

MeTon MaTeMATHYECKOr0 MOJIENIHPOBAHHA UIPAET CYILECTBEHHYIO PONb B KOpahne- 1
aBHACTPOMTENLCTBE, SIKOHOMHKE M T. M.

3 L 0 O
| i | 3 ‘ e et =
bt 1 ElksnEENNENE |
Ilocmpoiime mamemanmuveckyro mooens 3adawu (5037505):

a L)L

503. B 3ane 400 mect ans 3pureneil. Bee psiil UMeIOT 0IHHAKOBOE KOJIMYECTBO
mect. CKOBKO PsiIOB B 3aJle M CKOJIbKO MECT B KaXKAOM psiy?

504. B zane 400 mecr ans 3puteneil. Yucno psaos Ha 9 -Menblie yncia MecT B
KaxaoM psfly. CxoJlbko psifioB B 3aJle M CKOJILKO MECT B K&XKI0M psny?

505. Vuenuk Kynun meckonbko Tetpajeit no 80 k., 3aliIaTHB 32 HMX MEHbLUE
3 rpu. Cxonbko TeTpajei OH MO KyNHTE?

NN NN i

Hocmpotime mamemamuueckyro modenv 3a0auu u pewume 3a0ayy (506°525):

i

—1 ,2___ T o

}
]
&

1 I

506. B 100 r TeikBBI copepxuTcs 8 Mr puramuta C. CKOJNBKO HYIKHO B3STh ThIK-
Bbl, 4r00b! nonyunte 100 mr Butamuua C?

507. Uz 10 kr cemsan nbHa nony4aioT 3,7 kr macna. CKONBKO Macna noly4ar u3
150 xr Takux cemsau?

508. YToObl CLIMTE KOCTIOM, ucnonib3oBam 3,2 M Tkauu. Kakoe Hanbonbliee ko-
JTIMYECTBO TAKHX KOCTEOMOB MOHO CIUNTh, HMest 60 M 3To# e TkaHu?



I7. Mamevamuueckoe Modeauposanue 131

509.

510.

512.

Mm‘mml{:mt'ra‘?

Macca 100 zepen Goneiue 80 r, a macca 50 Takux ke 3epeH He MeHbLIe 35 T.
Kakoii Mmoxker OBITh Macca oiHOro 3epHa?

Ot kBaApaTHOIO JIMCTA MECTH OTpesalu noJiocy wupuHoi 25 cm. Haiigute
Haya/lbHEIE pa3sMephl JIKCTA, €CNK TUIOLAAk €r0 4acTH, 00pa3oBaHHOM noclie
oTpesanus nonockl, pasHa 4400 cM’.

ABTOMOOHIIL NIPEOIONIEBAET PACCTORHUE MEMXLy ABYMS ropoaamu 3a 2,2 u,
JABHrasch co ckopoctrio 60 km/y, Ha cKonbko HY»)HO YBENHYHTE CKOPOCTH
aBTOMOGHNs, 4T0OLI OH NPEOoIEN 3TO paccTosHHE 3a 2 47

W3 nyukra 4 Belexan MOTOLMKIMCT, a Yepe3 1,5 4 Benen 3a HUM — aBTOMO-
Ooune. Ckopoctk aBromMoOHis paeua 80 kM/4, a CKOPOCTH MOTOLMKIHMCTA —
40 wm/u. Yepes kakoe BpeMs moclie CBOEro Bhle3Ada aBTOMOOW/IbL HOrOHWT

| Yposens 6

I a,

517.

[UaH6bl W3rOTABMHBAKT W3 KBAJPaTHHIX 3arcoBok co croporoi 60 mm. Ka-
KOil 10/DKHA GBITH JUTHHA JIHCTA CTANH, YTOOBl 3 HEro MOKHO OBUIO H3roTo-
BUTH 52 3arOTOBKH, €ciii WMpHHa Nucra 300 mm?

W3 npsMOYyroibHOrO MHCTA JKECTH PasMepoM 48 cv

30 cm X 48 CM  HYXHO H3IOTOBHTH OTKPBLITYH _i J_I

KopoOKy. [1s 3TOro no yrinaM npsiMoyroJibHuKa
BHIPE3AOT KBaApaThl, a mMOTOM 3arubator Kpas _
nucta (puc. 67). Kakoit poymkta ObITh CTOpoHa e i e 1_1
BBIPE3aHHOr0 KBajpara, 4roObl NIolliags IHa b—l

30 em

kopoGku pasusitack 1008 cm’? it

LlIuprHa KoMHATBI MEHbILUE ANHEL] Ha 1 M W anaronany — Ha 2 M. Haiinure
IIOINA (b KOMHATHI,

Komnstotephblii k1y6 nnanupyer paborars 9y B nenb u o0cnyxusars 38 wieHoB
Kiy6a. O0cimyKuBaHue KaxJI0ro MoceTUTeNs KTy0a IOJDKHO MPOHCXOANTL E3KeIHER-
HO 33 OTAENBHEIM KOMIBIOTEpOM HA NpoTshkerku 1,5 4. Kakoe HaumeHbLLee Konvue-
CTBO KOMOBIOTEPOB HYXHO Ki1yGy, 4T0OB 0OCTYKHBATE CBOMX NOCETHTENEH?

Ban ¢ menblunM auamerpom nenaet 3a Muuyty Ha 400 obopoToB Gorbiie u
coBepiuaet oari 06opot Ha 0,2 ¢ GricTpee, ueM BaJl ¢ OOJIBbILIMM AHAMETPOM.
Ckonbko 060pOTOB fienaeT Kaxk/Ibli Baj 3a MHHYTY?

C nepBoro yuactka cobpanu 2880 1, nuieHulisl, a o BTOPOro, Moiaib Ko-
Toporo Ha 12 ra meHbe, — 2160 1. Haligure nnowaie kaxaoro y4acrka,
€CJTH U3BECTHO, YTO C KaMA0ro rekrapa rnepeoro yyactka cobpai niieHHLb!
Ha 4 u Gonblue, 4eM ¢ KaxA0T0 NeKTapa BTOporo.
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519.

Katep npolLuen no peke NyTk oT NPHCTaHH A 10 npycTasy B U BepHYyJics Ha-
3a. Ero CKOpOCTh B ctosiuel Bone 18 KM/4. a CKOPOCTE TeYEHHS PeKH —
3 km/u. M3BectHo, w10 BpemMsi JBMXKeHHs Katepa meHbuie 2 4, so Gosbile
1,5 4. KakoBbIM MOKET OBITL pacCTOSHUE MEKIY NPUCTAHAMU?

[t

g ot

ALY IS LiL i
J O =3 G

Y

520.

521

522,

523.

524.

525.

Jlns onpenenenus rmyGuHbI NOA3eMHOrO KoJloala crieneonor 6pocui Ha OHO
KonoAla KaMmeHb u depe3 4 ¢ ycnsllual 3ByK 0T ero nageHus. Hailaure rny-
OuHy Konoplia, cuuTas., YTo cKOpocTe 3ByKa 340 m/c. a kaMeHb npH NaaeHuu
3a NepBbie ! ¢ NposeTaeT 5£° M.

Tennoxon or Kuepa 1o Xepcowa uner 5 cyTok, a or Xepcoua no Kuesa —
7 cyTtok. Ckonbko cyTok OyaeT naeith mior oT Kuena o Xepcona?

Tlon crosinky aBromoOuel Hy)HO OTFOPOAMTL NPAMOYroJbHEIH YyacTok. B
HaJlMYMK ecTh MaTepuan As orpaxienus amHod 300 M. C opHoO# cTopoHbl
Y4acTOK JIO/DKHA OrpaHHuMBaTh 3apojckas cTena. Kaxumu momxubl GHTE
CTOpPOHBI Y4acTKa, 4T00B! ero noiae Obla Hanborneiei?

HyxHo HM3roTOBHTE OKHO, uMeiollee QopMy NpsMo- m
YrOJIbHHKA, JONOIHEHHOro MoIyKpyroM (cuM. puc. 68).

ITepumerp okna pnomkeH Obith paBHEIM (4 + ) M.
Kakumu nomkuet” ObiT CTOPOHB! TPAMOYI'OJIBHHKA,

4yTOoOBl OKHO nponycka.no HauOoJiblilee KONMHYECTBO
catan Puc. 68
I'py3, obmas Macca koroporo Gosibiie 40 T, Ho Menbiue 60 T, AOMKHEL TIEpe-
BE3TH HA aBTOMOOMIIAX, 3arpyas ux nopoHy. B mocnepmuit MomeHT /s
NIEPEBO3KH I'Py3a BLIIEIHIN HAa 2 aBTOMOOIISA MEHBLIE, MOITOMY Harpy3uIi
Ha Kax/bii apToMoOune Ha 1 T rpysa OoJbLIE, 4em MIaHHPOBANM paHee.
Haiiyiute maccy rpysa.

Cesuika obopynosaua siiiukom, Bvematomum 250 kr 3epua. Kakoii pomkna
OBITh LIKPHHA 3aXBaTa CERlIKH, YTOOB! NPH CKOPOCTH 3,2 KM/Y H HOPME BhICe-
Ba 125 kr 3epna #a | ra 3epua B siumnke xpario Obl He Oonblue, YeM Ha 2 4
paboThl cessiki, a npu cKopocTH 4 KM/4 ¥ Tako# ke HOpME BhiCEBa — HE
Menblle, yeM Ha 1,25 v paborui?

526.

Peumre HepaseHCTBO:
a) (2,5x+ D{4x -3) - 5x2x+ 7)< 4;
6) (3—4x) — (Bx— )2x+9)—11>0.
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527. M3BecTHO, ut0 5 <X <61 9 <y < 10). OucHUTE 3HaUEHHE BEIPAKEHHS:
a) 2x; 0) x—y: B) X + 2.

528. Ilpn kaxux sHauennsix k rpadumk GyHKUMK ¥ = x* — 8x + 5 + k HMeeT C OChIO X
o1y of1Lyso TouKy?

529. Cronbko MuHautpoB 50%-ro pacteopa cynbharHoi KMCIOTH HYKHO CMe-
watk ¢ 10%-m pacTBOPOM 3Toii ke KuCAOTHL, uT06s! nonyyure 200 MuLIH-
MTpoB 25%-r0 pacteopa?

IEEM NpouenTHbie paccueTsl.
®opmMyna CNoXHbiX NPOLEHTOB

1. 3apa4yn Ha npouentTsr. Bel 3HacTe, YTO NPOLEHT — ATO OflHA COTas, TO

1
1% =——-=0,0l. :
ecTh 00~ Torna
15 p 100
15% =——=0,15; G=—: = —— =,
g Pheyass Kkege=l

Bbl Hay4HJIHCh TAKXKE pelllaTh OCHOBHBIE THNBI 33Ja4 Ha TMPOLEHTH, 8 HMEeH-
HO: HAXOAWTh NPOLEHTH OT YHC:ia, YHCHO 110 €ro HPOLEHTaM, MPOLEHTHOE OTHO-
LIEHME JIBYX YHCEL.
Hanomuum:
1) umobvl naiimu p% om uucna @, HYHCHO YUCIO @ YMHOdICUMb HA Opobb
P
100’
2) umobul natimu wucio, p% Komopoeo paeHo b, HyHcHo wucro b pasoenume
P,
3

Ha Opobb 100

3) umobur natimuy, CKORLKO HPOYEHRMO8 COCMUBTIEM yucno a om yuena b,
HyJHcHO pazdenums a Ha b u sanucame pesynoman € npoyenmax.

Hanpumep:

1) 15% ot uucna 75 pasko 75-1'750 =11.25:

2) yucnoM, 15% koroporo parHO 75, sBASETCS 75: % = 751';00

= 500;

3) npouenTHoe otiiolieHne uncell 32 u 160 pasno i%zﬁ =0,2=20%.

PaccmorpuM Gosiee CIOXKHEIE 33/1a4H Ha NPOLEHTH].
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3apaua . 3umuss Kyprka cromna 200 rpu. Bechoil ueHy KypTKu CHM3WIH Ha
10%, o nponanu ee TONBLKO TOrAd, KOrja HOBYIO lIEHY CHM3MIM €LIE Ha
10%. Ha ckonbko 1IpOLIEHTOB Li€Ha, 0 KOTOPOH MPOJanH KyprKy, MeHbile
Ha4yanbHOH?
Pewenue. Tlocne nepBoro CHWXeHHs LeHy cHusHin Ha 200 - 0,1 = 20 (rpn.),
H Kyprka ctana croutb 200 — 20 = 180 (rpw.).
Mocne Broporo cHmwkenus LeHy ymenbininn Ha 180 - 0.1 = 18 (rpu.). B pe-

3yNLTATE ABYX CHUIKEHHH LieHa KypTKH yMeHblumnack #a 20 + 18 = 38 (rps.).

38 rpH. ot 200 rpH. coctasnser: :,2'—3(—%-100% =19%.

CrefoBarelibHo, HayalbHYEO UEHY CHU3WNK Ha 19%.

Orger. 19%.s

Ilpu peuwretinn 370it 3afauu HYXXHO OBUIO HAXOAMTb NPOLEHTHI OT HHCIA H
1POLEHTHOE OTHOLleHWe ABYX uucel Lleny kyprkm nocne cumxenust Ha 0%

MOJKHO OLIJIO HAHWTH TaK:

—200-19 —» ( _ﬂ): 0,9=
200200+ 75 = 200+ 1~} =200-0,9 =180 (rpn.).

Ecau yucno a yvmenbuums na p%, mo nonyyum qucio a {l —-l%)-].

p
Ecnu vucno a yseauuumn na pY, mo nonyuum wucio a(l +—|.

100
3azaua 2. Bknaguuk cHsil co cBoero cuera B Ganke 20% Bcex JieHer, 4 Ha cre-

Aytowuud sieHs cusin 10% ocrarka. [locne storo ua ero cuery ocTanoch

360 rpu. Croneko pexer 6b10 Ha cyery chayana?

Pewenue, TlycTb Ha cuetTy BkIalynka cHayana Obno x rpu. [Tocne nepsoro
CHATUA JieHer na cvery ocranock 100% — 20% = 80% nener HayansHOI'O BKJaja.
U3 Hogoit cymmbl 66110 cusTo 80% - 0,1 = 8% HayankHOro BKIJIAAA.

Brniaguuk cusin 3a nea pasa 20% + 8% = 28% HayanbHOTO BKIIaja, a Ha cye-
Ty octanock 100% — 28% = 72%.

360 rpn. — 72%
x rpu. — 100%
360-100
x=—p— = 500 (rpn.).

Onser. 500 rpu. 2
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3ajpaua 3. Ecte aBa cinasa ¢ 30 u 10-npouieHTHRIM copepxadieM mMenu. CKONbKO

KWIOrpaMMOB Ka)(Ioro CrjlaBa HY»XHO B3fTh, YTOOB! NOJIY4HTE 6 KI' HOBOTO

cniasa ¢ 15-npoleHTHEIM copepxanueM menu?

Pewenue. Tlycte Hy)HO B35Th X KT niepsoro criasa (¢ 30-npouenTHbiM co-
Hepxanuem Menu). Torza BTOpOro criasa Hy»kHo B34tk (6 — x) kr.

lMepsreit crias conepxut 30% menu, a Bropoit — 10%. Tlostomy x kr nep-
poro cnaaea cogepxar 0,3x kr meau, a (6 —x) kr BToporo cnnasa — 0,1(6 — x) kr
menu. Hosbiit cnnae nomxken copepxkare 0,3x + 0,1(6 — x) kunorpaMMoB MeiH.

C npyroH cropoHel, 6 KI' HOBOTO cCriaBa HOJDKHbI copepxarh 15%, wiu
6-0,15=0,9 (xr) meau. lNonyuyaem ypaBHeHue:

0,3x +0,1(6 —x) = 0,9.

Pewuus ypaBHeHHe, Haiigem: x = 1,5.

Wrtak, uyxuo B3ste 1,5 kr mepeoro crnaea u 6-—1,5=4.5 (xr) Broporo
cruiasa.

Ortser. 1,5 kr; 4,5 kr. ®

2. ®6pmyna NPoCTBIX APOUEHTOB. PaGorHHKam (PMHAHCOBBIX yupeXIeHHH
NPHUXOJHTCA MPOBOAMTE PAacyeThl, CBA3AHHBIE C HAYHCIEHHEM TNPOLIEHTHBIX JEHET.
PaccmoTpuM TakHe 3a1ayn B 001uem ciiydae.

Tlycrs GaHk Hauucnser BKIAIHUKAM €XEMECTIHO )% OT BHECEHHOH CyMMBbI.
Knuenr BHec Bknag B pasmepe Ag rpy. HyxHo HaiitH, kakas cymma Gyzer Ha ero
CYETY Hepe3 11 MECSLIEB.

Hauucnas xaxapiit mecsiu o p% ot Ap rpH., 3a h MecslieB OaHK HAYMCIAET

pn% oT Ag rpH. w4, I%:) rpH. Uepes n mecsilieB KIIHEHT Oyaer HMeTh Ha cHeTy

pn pn
+A-— = l+— ).
AR A“[ 100] ()
O6o3Ha4uuM 31y Cymmy Hepes A,, Torua nofyuum Gpopmyy
pn
A, = 1+ _] ,
Ao[ 100

KOTOPYHO Ha3HBaOT ghopmynoti npocmerx npoyenmos. Ilo sroit dopMyne nponsso-
IST pacyeTbl, CBA3aHHbIE C HAYUC/IEHHEM NEHH, amopTH3aliueii (M3HOCcOM) Mexa-
HHU3MOB, H3MEHEHHEM LIeHL! M T. 0.

3. ®opmyaa ciokHBIX npoueHToB. [lycTe BKNamunk BHec B GaHK Ao rpH.
nop p% roposbiX. CymMMy Ag FpH. HA3KIBAKOT HAYATBHbIM KANUMATOM.
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~ - p
Uepes roJi 0aHK HaYMCIIHT eMy pY%. HIH A.-,-@ [PH. HPOYEHMHBIX Oenes.

Torna na cyeTy BKNaA4MKa CTaHeT Ha p% JCHET 60,-’":[116, d MMEHHO!

00 ( Z
+ A, = A I+ .) — Hapauennbii Kanuman.
A, 1 )\ 0 00} (rpH.) — Hapawennvii Kanumai

3a cnepyrouyi rojt emy OyiyT HadMCiieHb! p% OT HOBOM CyMMBL. Ta cyMma
YBEAMYUTCS Ha p% ¥ COCTABUT

P p Y
A‘,(Hﬁ] (l+@] = A,{H 100} (rpu.).

. n
Uepes n €T HapallleHHbIH KanuTaji COCTABUT A, (] + %J IPH.

Wrak, naiansHblit kanutal 4y, MOJNOKEHHBIH B OaHk noa pY% roaosulx, Yepes
1 JIET CTAHET HAPALLECHHLIM KalTHTANOM A, HCHHCAAEMBIM MO GopMyie:

et

KOTOPYH Ha3bIBAKOT (POPMYAOU CHOICHLIX HPOYEHIMOG.

. g— NS SnasSai =
[ r ' s ynba A . @)‘
Vpaenne 1. CTONMOCTE HEpeaIu30BaHNOTO TOBApa uepes Kaxible S jineii

YMEHBIWAOT Ha 2% 0T HawanbHOl cTonmocT. CYuTas, 4To HauaAllBHAs CTOH-

MocThb cocTasisina 400 rpH.. BeIMHCINTE CTOHMOCTE ITOFO TOBapa: a) Ha 6-i
JitHE; 0) Ha 16-i1 nedb; B) Ha 26-i geHn.
olld O-H JieHHL CTOMMOCTH TOBapa yMEHBLIAT Ha 2%; na 16-if dcHb —
YMEHBLIAKT TPOEKPATHO HA 2%; Ha 20- AeHE — YMEHBIIAKOT NATHKPATHO Ha 295,
Hoaromy 1o QopmyJie HPOCTBIX [IPOLIEHTOR MONYHHM:

2 )
A = 4()0(1—;&5] =392 (rph.);

: 2.3
0) A= 400(1——) =376 (rpn.);
3 T (rph.);
) =
B) As = 400| | —— | =360 (1pH.).

? L 100 GRE
¥ upaknenne » Brnagunk Bree B 0ank 20000 rpu. non 14% rojioBeix  Ckonbko
Aener Oyaet Ha cueTy BKIaI4uKa yepes 3 rona?

ol 10 popMy e COKHBIX MPOLIEHTOB HAXOANM:

A3 =20000(1 +0,14)" = 2963088 (rpu.). ,
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530.

HO
i vy
Haiinure:

a) 20% ot 10; 0) 150% ot 20.

531. Haiigute uncno:
a) 10% koToporo paBHsl 7, 6) 50% xotoporo paenu 15.
532. HaiiauTe NnpoleHTHOE OTHOLLEHHE YHCEI:
a) 5u 25; 6) 60 u 30.
y s .‘ﬂ. LN T

, | )

337,

538.

541.

U3 monoka nonyuaror 23% cnusok no macce. CKONbKO KUNOrpaMMOR Clu-
BOK MOHO nony4its W3 250 kr monoka?

MaruuTthplii xkeie3Hsak cogepxut 70% xeneza no Macce. CKONbKO TOHH e-
nesa copepxar 11,7 T MarunTHOro xenes1ska?

Bpouza — cnnae, copepxawmni 85% menu u 15% onosa, CKOABKO MeaH H
0JI0BA HYXHO B35iTh, 4TO0B 11ony4uTs 240 kr 6poH3e1?

M3 800 r coiporo msica nonyuunu 520 r Baperoro. CKoNbko NMPOUEHTOB Mac-
CBI IOTEPSATO CHIPOE MACO Npy Bapke?

B ebibopax npunsuin yuactue 588 w3 640 w3bupateiteit cena. Ckoneko npo-
LienToB w3bupare:elt npHysIM yyacTHe B Beibopax”?

CKonbKo rpamMOB COJIM HYXHO B35Tb, YTOOBI npuroTtoButb 15%-i ee pac-
TBOP, UMes 340 1 Boaw!?

CKOJIBKO rpaMMOB BO[bL HYXHO B38Thb. 4T0OLL NpurotoButh 30%-i pacteop
conu. uMes 360 r conu?

3a HecBOEBPEMEHHYIO ONNATY A0Jra HauucastoT 3% NeHu 3a KaKALIH AcHb
Heonnarbl. Kakyro cymmy npujercs vnnaturs uepes |0 guel nocne cpoka
yinare 500 rpu. nosra?

Hogstit koMnbtotep Kymwiu 3a 3200 rpu. Kaxkawii rosl Ha ero aMmopTH3aLuio
npuxoaurcs 10% or navanbhoil uetel. Ckoabko GyneT CTOUTh KOMIObIOTEP
yepes 4 roga?

Brxnapuuk BHec B Ganx 2000 rpu. noa 11% rogoewix. Ha ckonkko Gonbiue
BHECEHHOII CyMMbI OH CMOXeT NoNy4Hib JeHer yepes 3 rona?

Bruiapguuk grec B 6ank 1000 rpu. non 10% rozoeeix. Kakas cymma Gyner y
HEro Ha cuery vepes 3 ropa?



§3. Jaesmenmu nPUKIGONOH MU amuKn

T T I TELLLIT I T T o

| |
1
] | |
i | bl w

544. B smBape npeanpustuie w3rororuno 750 epnunl npoaykimu, B espaie —

545.

546.

547.

549.

550.

551.

800 emmBuL, B MapTe — T80 eaunuiL.

a) Ha ckonbKo TpOUEHTOB YBENHHHIOCEH IPOW3BOCTBO NPOJIYKLIMH B (eBpa-
JIE 110 CPAaBHEHHMIO ¢ AHBapem?

0) Ha ckonbko npoleHTOB YMEHBLIWIOCH MPOH3BOJACTRO IPOAYKLHMH B MapTe
110 cpaBHEHHKO ¢ deBpanem?

3apabotHyro niaty pabGoyero Aga pasa yBEIWYMBAIH Ha OJIHO H TO XK YHCIIO
rnpotleHToB, W H3 cyMmbl 800 rpH. oxa Beipocna no 1058 rpu. Ha ckonbko
NPOLIEHTOB YBEHYMBANIH 3apabOTHYI0 ITaTy KaXbii pa3?

Ilpu wakoil npoueHTHOH cTaBke B MeECHL OT HayalbHOW CYMMBI BKIaQ
2000 rpu. yBenuuuTes 3a roa 1o 2240 rpu.?

Ha crynuTenssoM 3k3amene no mateMarike 15% aburypHeHTOB He peilm-
It BEPHO HU OJHOH 3anauu, 144 aburypHeHTa PeLiIH HEKOTOphIe 3a4a4l €
ouIHOKaMH, a OTHOLLEHHE TEX, KTO PELIMII BCE 3a[1a4H, K TEM, KTO HE peLInl
BEPHO HY ofHOM 3afaun, coctapnseT 5 : 3. Ckonbko abuTYpHEHTOB CHaBaM
9K3aMeH N0 MaTeMaTuke?

. Puc copeprut 81% Genkos, xupoB u yriesosoB. benkos conepsxnt Ha 5%

Oonblue, a yrnesonoB — Ha 74% Oonelue, yem xHpoB. CKOJILKO IPaMMOB
GenkoB, *xHPOB 1 yriesoaos oTaenbHo conepixat 400 r puca?

Bxnamguuk siec 8 6ank 11500 rpu. Hacre pener on nonoxun noa 16% rojo-
BbIX, @ OCTa/lbHble — 10/l 14% ropoesbix. Yepes roa cymma neHer, BHECEH-
HBIX Noa 16% romoBeIX, Crajla paBHa CyMMe JCHET, BHECEHHBIX noa 14%
ropoeblX. Kakyro cymmy Brec Bknaguuk nog 16% ropoesix?

Bknanumk Brec B Oank 3000 rpn. Yacte nener on nonoxun nox 16% rono-
BBIX, @ OcTalbHbie — noji 15% roposeix. epes rog npubblib OT CYMMSI Jie-
Her, BHeceHHLIX non 16% ronoswix. okasaiack Ha 170 rpH. Gonblue npHObIY
OT CyMMEl, BHeceHHOH nojl 15% rojoeeix. CKoNbKO AeHer BHEC BKJIAJYMK
o1 16% ropoBeIX?

Urobsl nonyyute 1001 48%-ro pactBopa a30THOH KHMCIIOTE, CMELLIAJIH
40%-#t pactBop 210H KucoThl ¢ 60%-M pacrBopoM. CKOJIBKO JIMTPOB Kakao0-
ro M3 pacTBOPOB MCIOJILE30BANH?

Kakyo MHHHMaNBHYHO CyMMY H€HEr HY»HO BHectH B Gank noa 10% ropo-
BBIX, 4TOOB! Yepe3 3 rona nony4uTs 6osbiie, yem 50000 rpu.?

. Bknaguuk srec B 6ank 40000 rpu. nog 10% ropoBeix. Kakyio npubeuis oH

NoNy4HT Hepes 4 roga?
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555.

556.

557.

558.

559.

560.

S61.

e ]

- |

Hexapue HYKHO 33KYIWTh MOJCOJIHEHOE Macno. Onua []JHpMa npeanaraeTr

Maclio ro 5 rpH. 3a NUTp ¥ 8% OT CTOMMOCTH BCEro KYIUIEHHOro Macna 3a
TPaHCMOPTUPOBKY, a Bropas — no 4,5 rpH. 3a autp u 10% 3a tpancnopTu-
poBky. B kawo# (ppMme BeIroaHee noxynarkb roJicojiHeHoe Macio?

B cooTBETCTBHH ¢ TpeGOBaHHAMM arpOTEXHHKH 3€pHO HYKHO 3aChilaTh Ha
JANUTENbHOE XpaHeHue 1npy BaaxkHoctH 14% (KonauLHOHHOE cocTosHue). Ha
CKONLKO TPOLEHTOB YMEHBIIUTCS Macca coOpaHHOTo 3epHa, HMEFOLIero
BI@XHOCTE 24%, NpH IOBEAECHHH €0 10 KOHHIIHOHHOTO COCTOSHUA?
Hmeercs 500 kr xenesnoi pyaet. Ilocne ypanenus us pyast 200 kr npume-
ceil, copepxkatinx 12,5% xenesa, npoleHTHbiE CopEPIKaHus Xele3a B IoNy-
YEeHHOH W HayanbHOM pynax ctanu otnuyarees Ha 20%. Kakas macca senesa
Obla B pyne cHagana?

Cinag 3onora ¢ cepeGpom, copepxatuuii 5 kr cepebpa, crnasunu ¢ 135 kr
cepebpa. IlpoueHTHble copeprkaHusi 30/10Ta B HAYAIBHOM W TONyYEHHOM
criiaBax onryatoTes Ha 30%. Haiipnre maccy HayankHOro cnnaga.

[locne ycopeplueHcTBOBaHWA TEXHOJIOTHH TPOM3BOJMTENILHOCTL TpyHa Ha
npeanpustud yBenuyunace Ha 20%. CKolbKo NPOLEHTOB COCTaBsET Mpe-
Jbiyiias NPoW3BOAUTEILHOCTL OT HOBOW?

INpopomxuTensHocTs paGoyero aHs ymeHblIunach ¢ 8 4 1o 7 4. Ha ckonbko
MPOLIEHTOB HYXHO MOBLICHTb POH3BOAUTENIBHOCTE TPYA, 4TOGH! YBENWYUTE
JHEBHOH BbINYCK MpoyKLuK Ha 5%?

Lleny ToBapa cuuuiv Ha 10%, a NoToM HOBYIO LieHy ToBbicuNY Ha 5%. Ha
CKOJBKO MPOUEHTOR W3MEHHNIACH HaYalbHas LEHa Noclie ABYX NepeoLieHOK?
Bknaguuk BHec B 6aHK HEKOTOPYH) CymMy JieHerT. tiepes roj eMmy HadMCIH
npouentel, 4to coctaBino 420 rpu. [MpuGasus 580 rpu., BKIAIHHK OCTABMII
JEHbIW €lle Ha rof. B koHle cnemyrollero rofa cHOBa ObUIM HAaYHCIIEHbI
NPOLIEHTHL, H Ha CueTy BKNaa4vka crano 4560 rpH. Kakas cymma Geina cHa-
yana BHeCeHa Ha cuer, ecnu ona Gonere 1000 rpu.?

=k = 4 | I I

sl

o i _
| YripakHeHus ans nostopeHmns -
5 PP G ioﬁet L EER

S62.

Pewyte cucTeMy ypaBHEHUH:

) x—-y=2; 6) Axy+x=-2;
a
}-2 -3 = 2_[}!; 6X_)'+ y= =2,
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563. YnpocTHTe BHIPaKeHHE:

2 - ‘ 1
a —b— xX+y X =y I+y
) ———; 6) . = =

(a" +b ) L+av+yr Yy -4

564. Cxo/bKO TPEX3HAYHBIX YHCEJI MOXKHO 3anucats npu nomoum uudp 0, 2, 5, 9,
eciu:
a) Ky Luppy MOXKHO HCMONL30BAaTh TOMBLKO O/MH pas;
©) nupe MoOTyT NOBTOPsITHCH?

565%. U3 nyHkra 4 B nyHKrT B BlEN TYPHCT W JIBHFaAcA CO CKOPOCTHIO 4 KM/4.
Yepes yac Bcniesl 3a HUM BBILLEN BTOPOH TYPMCT W JIBHTANICS CO CKOPOCTHLIO
5 kM/4, a etle Hepes Hac U3 NyHKTa A Belexall BelOCHIIEOUCT, KOTOpHIii, 000-
THaB BTOpOIO Typucta, depes 10 mun nocne 3toro obornan u nepporo. Hai-
JIHTE CKOPOCTH BEJIOCHMEINCTA.

566*. Pelite nepaBenctro |x — 3| < a.

CnyuyanHbie cOObITUA.
BepoAaTHOCTL Criy4anHoro cobbiTus

1. Cayvaiinbie coObITHA. B Ku3ny MBl [JOBONBHO YacTO CTAJNKHBaeMcs C
cOOBITHSAMH, TEYEHHE KOTOPBLIX NPEABMACTh HeBo3MOxkHO, Hanpumep, nonbpocus
MOHETY, Halepesl Henb3s CKazaTh, KAK OHA YNaleT: BBEpX OpJIOM WIH PEIIKOI.
Beinumas Hayrag WapHK W3 JIOTOTPOHA, HEJIb3S CKA3aTh 3apaHee, Kakoe HWCio
Oyner va Hem nanucano. Ilonoiiid K ocraHoBKe, HENL3S MPEAYTalaTh, CKOABKO
MMHYT NPUICTCS XK, 1aTh HYXKHBIH Tpancnopr.

EcTe cobbiThs, Bece BO3BMOXKHEIE Pe3ylbTaTbl KOTOPBIX MOXHO TPETYyCMOT-
petb. Tak, nocne nonbpacelBanys MOHETE 0023aTENBHO NPOU30IHIET OLHO U3 IBYX
BO3MOKHBIX COOBITHIT: «BhINANET OPEM», «BhINAJIET peliKay. 3apaHee HEH3BECTHO,
KaKoe u3 3TuX cOOBITHIT NPOH30MJIET, NOITOMY HX HA3BIBAKT CAYYAUHBIMU CObbI-
musMU. '

JIoboe cobbiTHE MPOUCKOAWT RCNEACTBHE HCNBLITAHHMA (MITH HaboneHus ).
Ecnu w3 naprun netaneil Buibuparor Hayraa 5 netaneil 413 KOHTPOIA KayecTsa, To
BbIOOp Jeraneii — WCnbITAHME, HATMYUE CPEM BBLIOPAHHBIX JieTajicit oHoi Gpa-
KOBaHHOH — cobhiTHeE.

Cobbrtust Gynem oboznavats GonbinuMu OykeaMu natuuckoro andasnra 4, B, C
u T. . Bynem paznuuare snemeHTapHbie 1 CIoKHBIE coBbiThHs. PacecmoTpum nipumep.

IHonbpaceiBaioT urpansuelit Kyouk. Ha ero Bepxueii rpany MOMXET BuINACThb
uneno 1, 2, 3, 4, 5 unu 6. Utak, MOKET HPOH3OHTH OIHO H3 LIECTH COORITHIL:

Ay Bamaner yucno 1; ’

A BRINAJET YHCIo 2;
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Az: BHInanet yncno 3;

Az BRINANET Yncio 4;

As: BBINAAET YHCI0 5;

Ag: BRINAAET yucno 6.

ITH COOBITHS HMEHT CHIEAYIOIME CBOHCTRA:

1) BcnejicTBHE KOKIOTO MCOBITAHMS OABO M3 ITHX COOBITHIT 00sA3aTE ILHO
npousolner;

2) HUKaKHe JIBA H3 HHX HE MOTYT IPOM30ITH BMECTE;

3) cobbiTHA SBNAIOTCH PABHOBO3MOXKHBIMH (CPEIM HMX HH OJIHO HE WMeeT
MPEUMYILECTB B NOSBICHHUH [IEpes APYTHMH).

CoOpiTHsl, MMEIOUIHE TPH TAKHX CBOHCTBA, HA3LIBAKOT MEMEHMAPHBIMU CO-
OblmusiMiLL, WKW CRVNAAMU.

MoKHO roBOpHTE 0 pe3yabraTtax noudpackiBanis HIPAILHOrO KyOHKa, KOTO-
pele He SABASKOTCH 3MEeMEHTAPHBIMKM coOmTHsIMH. Hanpumep, BbingjeHHe YETHOTO
YUCNA, NOABIEHUE YHCIIA MEHbLLE 4, nosiBJIeHHe oHOro w3 yucen 1,2 uam 3 v 1. 1.
Taxue cobwITus HasbiBaKOT crodcHeimi. Kaxaoe cnoxHoe cobHTHE MOXKHO pasno-
JKHUTb Ha 3JeMeHTapHble. llycth A — ynoMsHYTOE BHILIE CHOXKHOE COOBITHE
«BHINAZIET YeTHoe ynucio». Cobbitie 4 MOXKHO pasiioHHThL Ha IEMEHTapHEIE CO-
Ot Az, A4, Ae («BEINATET HHCIO0 2», «BBINAIET YHCIO 4». «BBIIAZET YHCIO 6»).
I'osopat, uto cobbiTHIO A chnocobicnieyiont 3 dneMeHTapHble coObITHS A, Ay, A,
uin 3 cnyyas A,, As, Ag

Hocmoeeprviv Ha3pBaloT cODBITHE, KOTOPOE BCICACTBHE NAHHOTO HCITHITA-
HUS 00A3aTENBHO JIOIDKHO NPOM3OITH, 8 HEeGO3IMONCHBIM — CcODBITHE, KOTOpOE He
MOJKET ITPOH30HTH.

Hanpumep, nocne noabpackiBanusa MrpalbHoro Kyoumka xotst Obl OHO M3
yucen 1, 2, 3, 4. 5 wim 6 obs3aTeNbHO BBINAAECT, a YHCHO 7 BHIIACTE HE MOJKET.
[Toatomy cobritie «Bhinager oano u3 qucen 1. 2, 3, 4, 5 unu 6» geasercs nocro-
BEPHBIM, @ cOOBITHE «BHINE/IET YMCIIO 7» — HEBO3MOMKHEIM.

2. BepositHocTh cityyaitnoro cobuirus. [lycts B kop3une cotb 40 5610k, W3 HEX
25 kpacubiX W 15 senensix. Hayran u3 kop3urs 6epyr ofHo sbnoko. O6o3Haunm Gyk-
BOIT A cobriTHe «BeIHYTOE AOIOKO — KpacHoe», a Bykpoi B — colbiTHe «BBIHYTOE
Abnoko — 3enenoe». KpacHerx #0110k 0odblie. Yem 3enenbix. Tloaromy Oorelie Bo3-
MOXHOCTe# («1aHcoB») npou3oiTh uveeT colbrrie A. Bo3mMoxnocTH ocyIecTBIeHns
COOBITHIT A 1 B XapaKTepU3yIOT HEKOTOPBIMH YHCIIAMI, KOTOPHIE ONPCIESOT Tak.

B kop3unce ectb 40 s6110K, NOITOMY BCEX CIIy4a€B B3nTh OJIHO s1010K0 — 40.

Cobrituio A criocobeTeyroT 25 cilyuaeB — CCIH BHIHYIIH OIHO M3 25 KpacHbIX s0-

NOK, a cobermiio B — 15 cnyuaen. Bo3smMOXHOCTE nosigieHus cobriTHA A Xapakre-
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25_5 15 3
PH3YIOT YHCAOM —— =1, a cobhTHA B — uncnoM ——=_. DTH YHCa Ha3bIBAKT

40 8 40 8
eeposmuocmsivu cobwrtnii A n B. 3anuceirator: P(A) :%, P(B)== (P — 11ep-

Bas OyKBa NaTuHCKOro ciiosa probabilities — BepoOSITHOCTB).

J BeposiTHOoCThIO cily4uaiinoro cofbiTHS A HA3LIBAIOT OTHOllE-
Onpedenenue HHE YHCIA PABHOBO3MOMKHBLIX CJIy4Yaer, CriocoOCTBYIOIIHX CO-
ObITHIO A, K YHCIY BCEX BO3MOMKHBIX CIIY4HACR,

Wrak,

P(A)=",
n

rae n -— obllee YHCN0 PAaBHOBO3MOXHBIX CIyYaeB, 1 — YHCIO CiyYaes, crnocob-
CTBYIOIHX cOOBITHIO A.
Ecnu cobbitie A4 sipifercs AOCTOBEPHBIM, TO eMy criocoOCTBYIOT BCE B BO3-

1]
MOXHHIX cnyyaes. JIns takoro cobumuam=nu P(A)=—=1.
- n

Eciu cobeite A snsercst Hepo3MoxkHbIM, Tom =0 u P(A) = o 0.
n

Ecnu cobriTie 4 cnyyaiiHoe, To eCTh TaKoe, KOTOPOe MOXET NPOU30HTH HIin
HE UPOU3OHTH, TO ETO BEPOATHOCTE YIOBAETBOPsIET HepasencTry: 0 < P(A) < 1.

s _[__r_________ |

T .
F";‘“f‘*?"ﬁ"?“*"‘"*”"f" "e"“ L

Yupaxucenue I, KakoBa BeposATHOCTH TOI0, HTO Moclle nu,qﬁpacmnanm KWIPAIILHO-

ro Kybuka BblIfager yuceno, Kkpatioe 27

s Ilycre cobeitue A — meinaner umcno, kparuoe 2. Ilocne nopbpactiranns
HrpanbHoOro KyOMKa MOXET BhINacTh Iodoe u3 weetu uucen 1, 2, 3, 4, 5 unn 6,
noaromy # = 6. CobbiTiio A cnocobereyror 3 cnyyas — ecnu Beinazget uuciio 2, 4

unu 6, nosromy m = 3. Cneforatensho, P(A) = g = ; ®

Vnpamncune 2. B napruu w3 1000 neraneii ecrs 600 neTanei nepeoro copra,
370 — mroporo 1 30 Gpakosanubix netaneii. Kakosa BepoATHOCTb TOTO, YTO
HayTaj BblOpaHHas nerans 6ynet HebpakoBanHoi?

o Ilyctb cobritHe 4 — BrIOpannas jetank Hebpakosansas. B naprim ecth

1000 peraneit, nosromy n = 1000. HebpakoBanneix netaieii ects 600 + 370 = 970,

970

1000 =05

noaromy m = 970. Cnenosatensno, P{A)=
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Vupakuenne 3. B gumke nexat 5 terpageii, u3 HUX 3 B KIeTKy B 2 B JIMHEHKY.

Yuenux GepeT nayran jse TeTpaau. KakoBa BEepOATHOCTH TOTO, YTO CPeH

HuX OyneT xots Obl 01Ha TeTPab B MHHEHKY?

o [lycte cobuitie A — cpenv BeIOpanHHbIX TeTpanel Oyner xots Obl onHa
TeTpaab B JuHeiiky. QO603HauuM TETPaaM B KNETKY: K, Kz, K3; TETPaIH B JIHHEHKY:
. 1. Tocne BeiBopa AByX TeTpajei BOIMOMKHBI CIEAYIOIIME ClIy4an:

Kl, K23 Ki, K3t Ky, A0 K Jizs

Kz, K35 K2, /L1 K2,402;

K3, Iys K3, Jiz;

My, .

Beex nap Terpajeii, a 3HAYMT, BceX BOIMOXKHHIX ciyuaes, ecth 10, noatomy

n=10. Cobbrturo 4 cnocobetryror 7 cnyuaes (K, Jiy; Ky, Jhy K2, 415 Koy My K3, Jy;
7

K3, /123 Jly, M), noatomy m = 7. Cnepoparensno, P(A) = E =0,7.

Jie OH MOXKET nomnacts B MHUWEHL, @ MOXKET H HC nonacthb. Kakoe u3 YKa3aH-

HBIX COOBLITHI ABNSIETCH CilyYalHbIM; HEBO3MOXKHLIM; 10CTOBEPHBIM:
a) OH nonajeT B 4 MHIIICHHU;

©) OH He 1oMNajeT HU B OIHY MMILIEHb;

B) OH ronazaer B 6 mMuileHei?

568. B ypHe umeercs 5 6ensix 1 5 WepHBIX 11apoB. benble wapel MMEHT HOMEpPa
or | no 5, a uepusie — ot 6 10 10. M3 ypHbl Hayraj BhIHUMAKOT OJIMH 1LAD.
Paccmotpum cobbiTHs:

a) BIHYTHIIT Wap Oyaet umetk HomMep 3;

©) BeIHYTHIE 11ap 6yaeT umeTs Homep 7;

B) BEIHYTHIH 11ap Oyuer OenbiM;

r) HOMep BBIHYTOTO 1wiapa Oyuet Kpates 4,

Kakue 13 j1aHHbIX COBBITHI AB/SIOTCH 3EeMEHTapHbIMH; cloxHBEIMI? Hazo-
BUTE BCE HIEMEHTapHble coObITHA ITOTO HenbiTaHus. Kakue anemeHTapHbie
coBHITHS (Cllyyan) criocoGCTBYIOT Ka#/10MY H3 NaHHEIX CIIOXKHBIX cOOLTHI?

569. U3 ngtu uucen 2, 3, 5, 10, 15 nayras eibuparot onso uncno. Kakora sepo-
ATHOCTH TOTO, YTO BLIGPaHHOE YHCII0 OKaKETCs:

a) yucnom 3; 0) unciiom 15;
B) YETHBIM; r) HEYEeTHHIM;
1) ONHO3HAYHBIM; €) JIBy3HauHbIM?
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570. [ns notepen ebmyutenst 1000 6uneros, 400 13 koTopbiX — BRMIPLIIHBE. Ka-

571.

572,

573.

574.

575.

576.

571.

578.

KOB& BEPOATHOCTE TOIO, YTO OJIMH KYTUIEHHbIH OHIIET OK&XKETCH BHIMIPBILIHBIM?
M3 ypuhi, B kotopoit 5 6eiibiX 1 10 kpacHbIX WapoB, HAYraj BEIHUMAIOT OHH
wap. Hakinyre BeposTHOCTh TOTO, MTO BHIHYTBIN (LAP OKaxeTcs GenbiM.

B kop3uHe umeetcs 3 Oeinlx rpuda, 7 chipoexek v 8 macnart. Kakosa sepo-
ATHOCTb TOTO, YTO HAYTall BIHYTHIH W3 KOp3uHB rpub OyneT chipoexkoi?
KakoBa BeposTHOCTB TOT0, HTO HOCAE NOAGPACHIBAHMA MIPATLHOTO KyOuKa
BhINAJECT:

a) yucio 4; 6) uncio 8; B) UHCII0, HE paBHoE 4.

B kowenske ecth 6 MoHeT no 5 K. M 2 moHeTw no 50 k. Halinwre repost-
HOCTB TOI'C, 4TO HAayTa/l BhIHYTas MOHeTa OyaeT MMeTh HOMHHA:

a) 50 k.: 0)5K.: B) 10 K.

B siuuke umeerca 50 namnouek, us nux 2 6paxopanssie. 3abpasn 20 nebpa-
KOBaHHBIX namroyex. Kakora BepoATHOCTH TOrO, YTO MOCHE ITOr0 Hayrajl
B3fTas JamMriot4ka Oy1er OpakosaHHom?

B Baze vimeerca 12 mokonagueix kouder v 15 nenenior. M3 nee Hayran
B3ANTH 2 KOH(ETH, KOTOphie 0Ka3anuch uokosiaauemu. [locne sroro u3 passl
B3sIM Hayraz ewe ofHy Kouety. KakoBa BeposTHOCTE TOTO, UTO 3T4 KOH-
tera OKAKETCA MOKONAAHOH?

Maprus 3 60 wsnenuit umeer 5% Gpaxa. Haitnure BeposTHOCTH TOTO, 4TO
Hayral B3atoe u3fenue Oyner bpakopanubiM. Kakum Oyner oTBET. eciiu Ko-
nu4ecTBo Beex Aetaneit Oyaer pasHo 807 Caenaiite BHIBOL.

2 ” .
B napke pacrer 360 nepepbep. U3 HuX o — Xeoiiile. Haiinnte sepost-
HOCTHL TOFO, YTO Hayrajl ykasaHuoe jaepeBo OyileT xsodnniM. Kakum Gyner

OTBET, €CJIH KONUYeCTBO Beex JieperbeB Oyaer papno 4507 Caeilaiite BLIBOI.

vio

579.

580.

B ypue umeercs 25 0AHHAKOBLIX LUAPOB, NPOHYMEPORAHHBIX YHCIaMH OT |
no 25. Uz ypuwl nayraa Gepyt oaun wap. KakoBa sepOsTHOCTE 1010, UYTQ
HOMEp LLlapa OKAKETCS: '

a) mersiue 10; 0) KpaTHbiM 3;

B) KpaTtHbiM 2 1 3; r) KpatHbiM 2 win 3?

HaiijiiTe BepOATHOCTE TOIO, YTO HAYTAR B3ATOE ABY3HAYHOE HCIO OKAKETCS:
a) Goibuie 90); 0) kpathbim 10;

B) KpaTHeiM 25; r) Menbie 10.
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581.

582.

583.

58s.

586.

588.

Ha cknaje ectb wu3uenus [eproro W BTOPOTO COPTOB, NPUYEM W3IEIMI
BTOpOro copta B 1,5 pasa Gonbiue, uem nepsoro. Haiijure BeposTHOCTE TOTO,
HTO HAYT4/l B3ATOE W3IETHE OKDKETCS U3/IEJIHEM NEPBOTO COPTA.

Kauectro netaneii nposepsioT aea KoHTponepa. Ilepeblii KOHTpoaEp npose-
pun 55% scex netaneid, a sropoit — 45%. Hayraa 6epyr oany getans. Ka-
KOBa BEPOSTHOCTE TOIO, 4TO €€ NPOBEPAN BTOPOil KoHTposep?

B nepeoii kopobke nexat kapToukn ¢ Homepamu ot | 10 3, a Bo BTOpOi — oT
4 no 6. U3 kax:i0i kopoOku depyT Hayraa no onHo# kaprouke. Haiijnre sepo-
ATHOCTB TOI'0, 4TO CYyMMa HOMEPOB BHIOpanHbIX KapTouek Oyuer pasHa 7.

W3 yetbipex uncen 2, 3, 5 u 6 nayran BeIOMparoT ABa YNCHA. MPH TIOMOLIN
KOTOPBIX 3aryChIBAOT MpaBHibHye Apobb. Kakoea BeposTHOCTH TOTO. HTO
91a Ipobb OKAXKeTCs COKPaTUMOit?

Ha 1pex kaproukax Hanucano no oaHoi Oykee: M, O, C. Kaprouku nepeme-
IUMBAIOT W packiaasBatoT B psaf. Kakosa BepostHoCTb TOTO, 4TO 00pasyercs
cioro COM?

Tpu spyra Kynuiy OWieTh HA CAMONET B OIHOMY PSIZLY KPECE H3 TPEX MecCT
H cnydaiinbiv obpasom 3ananu 3tH mecta. Haifjnre BeposTHOCTH TOTO, UTO
Kark/iblii W3 JIpy3eil 3aHsul CBOE MECTO.

Has cbopku TeaesU30poB nonyynan 900 MUKpPOCXeM OT IBYX NMOCTABLUKMKOB.
BepostHoctb TOro. 4to Hayrall B3sras MHKPOCXEMa NOCTYNWIA OT MEPBOTo
nocrapimka, papsa 0,6. Cronbko MHKpocxeM MNOCTYNHIO OT Kam/0ro
MoCTaBLHKA?

B knacce 28 yuenkor. Bepostrocts 1oro. 4ro Hayrajl ykasaHHbli yUeHHK OKa-

. 3 .
WETCH ICEBOUKOH, paBHa 7 CI{OJ'II:KO B K1acce JICBOYCK M CKOJIBKO MHJ'II:LII‘IKOB:‘
Y Hb | B

. 7

| 5

589.

590.

591.

592.

Yuenuk 3albn nocneinue Tpy UHQps hoMepa Hy»HOro Tesiedona. [Tomus,
ato 3th uudpsl pasibie, oH nabupaer ux mayrag. Habizure BepostHOCTB
TOro, yTo HadpaHHbe UMQPLI ABIAIOTCS NPABUITLHBIMH.

O HEeKOTOpPOM TPEX3HAYHOM KOAE M3BECTHO, HTO: OH HE COAEPKUT Lupphbt 0,
1. 2, 3 v 4 nudpsl KoAa Moryt noBTOPATLCA. KakoBa BEPOATHOCTE TOTO, HTO
HAYraj Ha3BaHHblil KO € TAKMMH CBOICTBAMI COBNANET C AaHHbLIM?

Ha natn kaproukax nanucano no onwoii 6ykee: A, E. C, H. 4. Hayran oany
3@ HpYToil BEIDMPAIOT TPH KAPTOYKH i PACKNABIBAIOT B Psiil B MNOPAIKE M0sIB-
aenus. Kakora BeposiTHOCTE TOTO, wi¢ oOpasyercs cioro CAJ?

Hcnonnsyst undpt 1, 2, 3, 4 1 § e 6oace oanoro pasa, Hayra nuliyT HEKO-
TOpoe Tpex3Hadnoe yucno. Halipre sepoaTHOCTE TOro, 4TO 9TO YHCIO OKa-

KETCH YCTHBIM.



146

§3. Darevenmnt npuR GOHONH MEMICMamuKu

593.

594.

59s.

596.

597.

Haiinute BeposATHOCTEL TOTO, UTO Hayrajl B3sTOE Tpex3naunoe uucio Gyner
KpaTHhIM 2 WM 3.

[Mapruio Jeraneil W3roTaBIMBAIOT HA JBYX cTaHKax. BeposTHocTh M3roTos-
nenus GpakosaHHOM jerany Ha neppoM ctanke pasa 0,02, a Ha BTOpoM —
0,025. Cpeau 500 neraneii, u3 koTopeix 300 H3roTOBIEHO Ha NEPBOM CTaHKE
u 200 na gropom, Hayrag BHIOMpaloT ofiny aetans. Kakosa BeposTHOCTH To-
ro, 4to BelOpannas Jetalb OKaxeTcs OpakoBaHHON?

B kiacce 29 yuennkos. Ha 3KkCKypcHIO B My3elt xojunu 24 yueHHKa, B My3eH
u 300MapK — 16 Y4EHHKOB, @ 2 YYCHHKA HE XOAM/IH HH B My3eil, HH B 300-
napk. Kakopa BeposTHOCTB TOro, YTO Hayral yKasaHHbI YYCHHK Klacca Xo-
JIHA Ha YKCKYPCHIO B 300napK?

OntoppeMeHHO ToAOpackIBalOT ABa MIpanbHbLIX KyOHka. Kaxoea sepost-
HOCTB TOTO, YTO BHINAAYT YHCNA. CYMMa KOTOPBIX HE MeHblle 77

Mouety nopbpaceiBaloT uYetThipe pasza. KakoBa BEPOSTHOCTH TOTO, HTO
«Open» BhINaJeT: a) JBa pasa; 6) xots OBl iBa paza?

598.
599.

601.

K. s i
o O

T
e

[loctpoiite rpaduk dysKimy y = 2x” — 3x.
Peluvite HepaBeHCTBO:

a)x’ —4x—5<0; 6) 4x* — 4x +3 <0.
Cokpatute npobb:
a—49 x=3
a) ——; 0) 5.
) Ja+17 ) X —x—6

2
+3+b—3 L2 +18

: He 3aBUCAT
-3 b+3] 9-p?

‘ b
JlokaxuTe, 4TO 3HAYEHHS BLIPAKEHUA (b

OT 3Ha4YeHuH b.

602%, Marematuk Lies fomoi no Gepery peku MpOTHB TEUEHHs CO CKOPOCTHIO B

nonTopa pas3a Gonbllel, YeM CKOPOCTE TEHEHUs PEKU, epika B PyKax Lisimy
U pajaky. B nekoTopelii MOMEHT BpemeHH OH OPOCHI B PEKY LUASITY, NEpemy-
TAB €€ C MIAIKOH, H NPOACIKII IBUraThCA C TOH XKe CKOpocThio. Yepes neko-
TOpOE BpeMst OH 3aMeTun otubKy, Gpocuil B peKy najiky M nobesxan Haszal co
CKOpOCTBIO, B JiBa pa3a Gonblieil, yem wen padbiue. On JorHan uuisiny, Bel-
HYM €€ M3 BOABI M MoLLeN OPOTUB TeYeHUA PEKHU ¢ NPEUBIIyIeli CKOPOCThIO.
Ipoiips 10 mun, oH yBHAEN Nanky, misBLIyto 1Mo pexe. Ha ckonbko paublie
OH nipuilest 66l loMoH, ecnii OB He neperyTal NAIKY O LANoH?
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I Cratuctuueckue pamHbie

1. CraTucruyeckne HaGaoaenns. Bol, BeposTho, He pas ciblllany nauHbic
0 COCTOSIHMH MOTOJBl B PA3THUHEIX YIONKaX MNaHers, 0 pe3ynsTarax BbIOOPOB,
COUMANTLHBIX ONPOCOB W T. M. ITO cmamucmuveckye Oantble. CTaTHCTUHECKHE
JaHHBIE MTO3BONAIOT HE TONBKO OXBAaTUTE KapTHHY HEKOTOPOTrO BOMPOCA HA JaHHOE
BPEMS, HO W MIaHHpoOBaThL Heobxoaumbie nekicTens Ha Oyayuiee. Tak, cratucTuye-
CKME JIaHHBIE O 3a@HATOCTH HACENeHUs MO3BOMNSIOT ONPENEUTh, KAKOe KOMHYECTRO
CHCLHAMUCTOR W Kakol KeanuQUKauuu cleHyeT TOTOBWTh, B KAKOM pErHoHe
cle/lyeT CTPOMTL TO HITH HHOE MPELINPHATHE, H T. 1.

Metonst copa, 06paboTku, HHTEpIpeTaLUMy pasHOOOPa3HBIX JaHHBIX W3YyaeT
OTHENbHBIH PA3/IE] NPHKIATHOH MATEMATHKY -— MAMEMGMUYECKAa CHamUCmuKd.

Ilyctb HYXHO WcCNeqoBaTh CEMbH TOPOJA [0 HEKOTOPOMY [pPU3HAKY
(HanpuMep, pacrpeaeNuTb CEMBH TI0 KOIWYECTBY JETel, 110 BEMUYHHE MECAYHOTO
MaTepHANLHOrO J0X0Ja ha OMHOCO ujleHa cembd M T.n.). J1s 3Toro MoxHO
NPOBECTH CHAOUHOE HADNIOAEHHE — MOCETHTh KaXIY!0 CEMbIO H BBIACHHTH MHTE-
pecyrotide Hac Borpockl. MoxHO nipoecty BebOpouHoe HabnoieHne — Hccre-
JIOBaTh TONBKO YacTh CEMEH M NO pe3ysibTaTaM WcCNelNoBaHHs CHENaTh BLIBOJ O
BCex cembsix ropona. [Tpy 3TOM COBOKYNHOCTE cemeii, oToOpaHHBIX Ast nabniose-
HUsl, HA3BIBALOT BbIGOPOYHOL COBOKYRHOCHILIO, HITK TIPOCTO 6bIOOPKOIL.

B obuwem cnyuae 8p160pKka — ITO COBOKYIHOCTh OOBEKTOB, OTOOPaHHBIX /LA
Habmonenus. Jnst Toro yro6bl 1Mo AaHHEIM BLIOOPKH MOXKHO GLIIO CYAMTH O CBO¥-
crBax Beex 0OBEKTOB, HeOOX0aMMO, uToOH BRIOOPKa NpaBunbHO oToOpaxana 3T
ceoicTBa. 10 ofecrnieyuBaeTcs B NEPBYIO ouepelh ClyqaiHOCThio 0ThOpa, Koria
BCe 0OBEKTHI HMEIOT OJIMHAKOBYHO BEpOATHOCTS ITONACTh B BHIOOPKY.

2. O6pafoTKa CTATHCTHYECKHX JaHHLIX M cnocodbl nX nogayuu. Paccmot-
PUM [IPHMEPHI.

Ipumcep 1. B ornene xenckoit obyBH B TeueHHe Tpex [uell NpoBOAMIY
HCcreIoBaHHE JUIA W3YUEeHHs Cpoca Ha ompejeneHHbie pasmepel obysu. 3a 3TH
JHW 6bLI0 npopao 22 napel 00YBH CIEAYIOLWINX Pa3sMEepoB:

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 nopszke HeyOwuisanus 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 Ha3elBaEMbIH panscuposantelit psio nanueix Habmogenns. Ou

cogepxuT 7 rpynn pasMepor o0yBH. 3HaueHue KaXIOH TPYMNbl HA3bIBAKOT
eapuanmoli, 8 YUCIO. MOKA3LIBAIONIEE, CKOJNBKO pa3 BCTPEYAeTCs BapHaHTa, -—
yacmomoii COOTBETCTBYOIEH BapHanThl. B npumepe uMeeM Takde 7 BapHaHT:

35; 36; 37; 38: 39; 40; 41.
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Bapuanta 35 mveer uactoty 2 (35-i pasmep BcTpeuaerca ABa pasa);, BapHanTa

38 — uacrory 5; sapuanta 41 — uacrorty 1.

Pesynbratel HabmoieHHs ya06H0 NpefcTaBHTE B BUIE TAKOW TabliuLbL

Pasyiep

35

36

37

38

39

40

41

Yacmoma

2

3

6

5

3

2

Yro0bl BA3yabHO OXBATHTD JIaHHBLC HAOMIONEHHS, TOCTPOMM HA KOOPIHHAT-
HOH MIOCKOCTH TOYKH, abCLMCCHl KOTOPHX paBHbl pazMepam o0yBH (BapHaHTam),
a Op/IMHATBI ~— COOTBETCTBYIOIIEH 4acToOTe pasMepa, H COCAMHUM COCE/IHHE TOYKH

oTpeskamu (puc. 69). INonyuenkyro noManyr HaskIBaIOT HONHUZOHOM HACHION.

Yacmoma

Bk
54
44
L &
3l
14

L 1

0

IL'IH Harnsjanoro H?OGDa}KeIIHﬂ NaHHBIX HabNIoJeHns MOXKHO HCTIONb30BaTh

34

u auarpammy (puc. 70).

Yacmoma

6+
54
44
T4
a5 1
1 4

3|5 36

37 38

Puc. 69

_l'l} 40 4'1 4'2 Pasuep

iia

0

ill

37 38

Puc. 70

39

40 4l

Pazvep
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I'padrueckue H300pPAKEHUA NO3BOISIHOT BU3YaibHO OXBATUThL BCHO COBOKYII-
HOCTh JIAHHBIX M COCTABHTL KaPTHHY HCCAENOBaHM: B LesioM. Tak, u3 pucyHKoB 69
1 70 BHAHO, 4TO BOMBIUKAM CHIPOCOM MOIB3YeTCH Kenckas 00yeb 37 1 38 pasmepos.

Hpumep 2. Paccmotpum Tabnuiy, B KOTOpoi ykasaHo, 1O Kakoil LeHe H
CKOJIBKO OBLTO 1poJiaHy apOy30B Ha PLIHKE 33 OJIHH JICHb.

Lena za [ ke,
2pH.
Macca npooan-
HblX apbyios, ke

1-1,2 1,2-14 1,4-1,6 | 1,6-1.8 1,8-2

80 100 75 55 30

Ilo tabnuue onpeaensem, uto apOy30B, IEHA KOTOPLIX HAXOAMTCS B HHTEp-
gane ot | rpu. no 1,2 rpu., 6bwo npopano 80 kr. I'oBop#T, 4TO NEpBOI CTPOKOH
TabIMLbl 3a7aHbl uHmEPEAnLl LEHb', a BTOPOH ~— Yacmomel 3THX MHTEPBATIOR
(mMacchkl apOy30B, NPOJIAHHEIX MO 1LIEHE COOTBETCTBYIOIMX UHTCPBAJIOB).

Hnst rpadmueckoro 300pakeHHs NaHHbIX TAKOTO HAOMONEHHS HCTIONb3YIOT
2uCmozpammy, KO10pyr CTPOAT Tak: Ha 0cH abcLuce OTMEYaloT 3ajanHble HHTEp-
Babl ¥ HA Ka7/JOM M3 HHMX, KAK Ha OCHOBaHHM, CTPOAT NPAMOYIONbHHK, BBICOTa
KOTOPOI'0 paBHa YacToTe COOTBETCTBYIOIIErO HHTepBaa (puc. 71).

Maccea, ke

100 +
80+
60+
40 1
201

0 1 1.2 14 1.6 L8 2 Lena opu

Puc. 71

Paccmotpum aipyroi rpadutieckuii crocod u3zobpakenus JaHHBIX YTOTO HA-
6monenus. Ha ocu abeymce cHOBa oTMETHM 3ajaHHble HHTepBanbl. K cepeannam
ITHX MHTEPBANOB MPOBCJIEM MEPIEHHKYASPbL, [UIMHA KaXJIoro U3 KOTOPLIX paBHa
4acTOTe COOTBETCTBYIOIIETO HHTEepBala. CoeIMHUB KOHLILI COCEIHMX NeprieHAnKY-
JIAPOB OTPE3KAMH, NOIYUUM JOMaHY0 (puc. 72), KOTOPYH Ha3blBaKT HOTHCOHOM
YACHION MHTEPBAILHOTO PACTIPE/IECHNA JaHHBIX.

l'[lrrepna.'lu ueH Mosuo 3anasath ta: [10 120 [1.2: 1.4); [1,4: 1,6); 11.6; 1.8); [1.8: 2]. Lpu Takom
3ATAHHH NOHATHE, Ky /1A HYIKHO OTHOCHTE 3HAUCHHE BEltMYMHB, COOTBETC IRYICLUEE OAHOMY W3 KOH-
LOB MHTEPBANA,
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Muacca, ke
100 +

RO+

60+

404

1 I L e | | L L L 1 ;
T T T T T T T

f P13 LS L7 1Y Uenaopn.

Puc. 72

Hmoe. lannpie naGmozennii ynobHo npeactasnsts B Buje tabnul u rpadu-
YeCKHX H300pasKeHmit.

Hns rpagmdeckoro uzoGpamenus JaHHBIX, KPOME YK€ PacCMOTPEHHBIX CTY-
MEHYATBIX JHarpaMmM, FTMCTOTPaMM, TTOJIMIOHOB YaCcTOT, MOXKHO HCTIONL30BaTh JPY-
THE BHJIBI JarpaMm (KpyroBeie, JMHeHYaTsie), rpaduKy.

3. Cpeanue 3Ha4enusi. PaccMoTpum npumep.

[Mpumiep 3. B tevenwe mas uepes nens, Habmozasd 3a TEMNEPaTypoi BO3Lyxa
B [TONHOYE, NOTYYHIIH CAEYIOIHE JaHHbBIE:

3°C; 4°C; 4°C; 3°C; 3°C; 5°C; 8°C; 8°C; 6°C; 8°C: 10°C; 11°C:
12°C: 11°C; 12° C; 12° C.

Haiinem cpesmee 3nadenue temnepatypel. s atoro cymmy 16 3naueHui
TeMIEpaTyphl pasjiennm Ha 16:

i S 3+4+4+3+3+5+8+8+6+8+10+11+12+11+12+12 _ 120

¢ 16 TRl

CJ'[eI[OBaTe.ﬂhHO, MOXKHO CKa3aTrh, 410 CpC}.I,Hﬁs{ 'rcmncpa'iypa B()3lexa B 110J1-
HOYb B Mae Obina 7.5° C.

i -
i Cpeonum 3Haueniem n JAHHLIX X\, X2, ..., X, BLIOOPKN (M1 CpestHuM apu()-
| METHYECKHM JIAHHBIX BBIOOPKH) HA3BIBAKOT YHCIIO
|
— xtx,t.+x
r=———--——m—m—
n
llpescTaBuM pesynkTaThl HaOmIOEHMs 3a TeMreparypoll Bo3lyXa B BHAE
TabNMLIEL:

120 3 4 5 6 8 10 11 12
Yacmoma 3 2 1 1 3 I 2 3
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Yuureieag, yro 3Hadenve 3° C umeeT yactoty 3 (noBropsieTcst TpH pasa),
snavenne 4° C — vactoty 2 M T. jL., CPEJIHIOI TEMNEPATYPY MOKHO OBINIO HalTH 1
TaK:

§ 3-3+4-2+5-1+6-1+8-3+10-1+11-2+12-3 _ 120

© 16 T8 - 2P0

Ecrin B BbiGopke M3 1 0OBEKTOB BapHaHTa X; BCTPEYAETCS 1 pas, BapuaHTa

Xy — Hy Pa3, ..., BAPUAHTA X; — Mg Pa3, TO CPe/Hee 3HaYeHNe BHIGOPKK HaXONAT 1o
dopmyne
—xn+xn +.+xn
x= = 4
n

rmen +n+ ... +ng=n.
LTI
1_

AR AR e |

603. B Tabnuue npencrasiensl pesyibTarhl onpoca 258 cemeit 0 pasmepe mecsiy-

)
il
L

HOro MarepHalibHOTO J1I0X01a Ha OJIHOTO 4YENoBEKa:

Mecsiunwviii doxod
cembii Ha 0OH020 YHucno cemeti Ipoyenm cewvei
Yen06eKd, ZpH.
Jo 200 34 13,2
200 — 400 52 20,2
400 — 600 72 279
600 — 1000 70 27,1
1000 v Gonsiue 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 OINBITHOM
cranunu B teyenne 10 ner. Ha kakoii roll npuxoanrces naunbonelias yposxaid-
HOCTH? HAaUMeHbIIag?
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Mponcan-
nocmn, g0 1 40
od 34 }’_ﬁ:
0[]
30+ A i o =
23 2 i
it S 3 8 16
10+
7] X }
I 2 % 4 8 % ¥ 8§ 9 W e
Puc. 73
e — 2 o
Y Hi A

-

L] '.‘_?%.
i

] !
Ll

605.

607.

608.

B mara3uHe 3a Hejemio ObLTH NPOatbl KOCTIOMBI CAEILYIOIUX 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. 3anumuTe paHNKKEPOBAHHBIH PAl JAHHBIX paimMe-
poB. Cronrko obpazosantocs Bapuant? Haliaure yactory xaxaoi BapHaHThL.
Cocrasbre Tabanuy BapHant 1 4actot. [TocTpoiiTe NONMIOH YacToT.

B 20 depmepckux xossiicTBax paioHa ypomanHocTs NieHulbl (B w/ra) Opi-
na eneayromeit: 35, 28, 30, 41, 30, 34, 36, 30, 38, 36, 28. 29, 32, 30. 38, 36,
41, 42, 38. 30. 3anmunte pamkupoBanHbii psan aanHeix. Ckosbko o0pasosa-
noce sapuant? Haliaure yacrory xaxioit sapmantel. CocraBeTe Tabniuy
BapHanT H 4actot. LIocTpoHTe 10/Kron 4acror.

Jls pewtenna 3a1aun 6 YHYEHHKOB HCIOAB30BAMH Bpemenn: 12 muu; 7 Muu;
9 vy 8 vur: 10 Mun: 11 My, Ckonbko BpeMEHH B CPEAHEM HCRONB30BAl
OAMH YUYEHHK ;I8 pelleHHs 3anaun?

OnHu 1 Te e JeTANM U3roTaBAMBAIOT HA ABYX CTAHKAX. NPOM3BOAMTEILHOCTD
KOTOPBIX 0fHHaKoBA. KonnuecTBo OpakoBaHHBIX ACTANCH, H3rOTOBICHHBIX HA
KazK;IGM CTAHKE 3a JIHK paboueit HeAenm, npejicTaBieHsl B TadAUILIE.

Anu nedetn 1 2 1 4
I-1t cmanor 5 R 7 4 8
2-u cmanox 6 6 5 7 9

Cxonbko OpakOBAHHBIX ACTANEH 32 jICHb B CPEAHEM M3rOTaBMHBAIM HA Kak-
Jiom cradke? Kakoii u3 crankoB paboraer kayecteennee?
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609.

610.

Uro0b1 HallTH CpPE/IHIOI MAcCy KoYaHa kamycThl, Hayraa B3fiH 20 kodaHos,
MacChl KOTOPBIX OKa3a/MCh:

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 Kr.
HaiianTe cpeaniolo Maccy KoyaHa KarycThl.

Ipu otkopme 8 ryceit OpinK 3admKCHpPOBAHEI CAEAYIOIHME NPHPOCTH MACCH
3a ceMb aHel: 410 r; 370 r; 420 r; 400 r; 380 r; 370 r; 390 r; 400 r. Haitnure
CpeNHHi1 TPHPOCT MACCHI OJIHOH MTTHLBI 33 ITH JIHU.

F T .y.,-o ' _"‘-'..gf_.'l,ﬁ

A

611.

612.

613.

614.

Bribopounas mpoBepka MafbIX NpeAnpustTHii ropoma o 1pHObLUBIX 3a Tox
nana ciefylolme pe3yabTarhl:
TF'odoeas npubbiab, mic. 2ph. | 9 1011121131141 15

Koauvecmeo npednpusimui 3 6 2 5 6 2 1

TlocTpoiiTe nonuron Yactor noiyueHHslX aanHelx. Haiiaure cpepnioo rogo-
BYHO MPUOBLIE OTHOTO MPEanpHATHS,

Vyurtenb GUKCHPOBaN KOMHYECTBO OLIMOOK, AONYLUECHHBIX YYEHHKAMH Ha

KOHTPONbHOM paGoTe. BELW nomxyyueHs! cle/ly e pesy AL Tarhl:
Komecmeo ownbox 0 1 2 3 4 5
Koauuecmeo yuenuxos 3 11 6 5 3 2

TlocTpoiiTe NOAMIOH 4acTOT NOJYYEHHBIX NaHHbIX. CKOABKO OUIMOOK B Cpel-
HEM MPUXOAHTCH Ha OHOTO yyeHuka?

llpoiasen Ha phbiHKe, 32KYIIMB ONTOM AHMOHBI, NPOAAET UX MOWITYYHO 110
crenyouei nexe:

S50r-60r—70 k.:

60r—70T— 90 k.;

70r—-80r— I rpu. 10k,

80r-90r1r — 1 rpu. 30 k.5

9Or—-100r — 1 rpn. 40 k.2

100r—120r — 1 rpn. 50 k.;

Cocraspbre Tabiauy fasnbix 3aiaqn, [locTpoiiTte rucrorpavMmy H MOJIMIOH HACTOT.

Pacnipeneiierne KOpoB 0iHOT0 GePMEPCKOrO XO3SHCTBA 110 rOA0BOMY HAL0IO
MOJIOKE 33/1aH0 Tabinnen:

Todoeoit Hadoti, melc. k2 1-2 2.3 34 4-5
Koanuecmeo kopos 20 8 8 4

TMocTpoiite rucTorpaMmy M NONHIOH YACTOT JAHHOTO PACTIPE/ICNEHNA.
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615.

616.

617.

618,

619.
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620. Ynpoctute BhIpaXKeHHE:

BospacTHoii coctas pabouux rnpeanpusTys 3anaH Tabnuuei:
Bospacm pabouezo 18-28 28-38 38-48 48-58
Komiuecmeo paboyux 12 20 10 8

[ocTpolite rucrorpaMMy ¥ MOJMIOH YaCTOT NAHHOTO pacnpeneneHms.

[1o pesynbrataM KOHTPONBLHOH paboTel YUEHHKH Kiacca MomyqywiIH Cleayo-
e onenku: 2 6amna — 1 yuennk; 3 6amma — 1 yuennx; 4 6amna — 2 yde-
Huka; 5 6annos — 3 yuenuka; 6 6annos — 2 yuenuka; 7 6annos — 4 yueHu-
Ka; 8 6amwioB — 5 yyennkos; 9 6anno — 2 yuyenuka; 10 6annos — 5 yuyenu-
koB; 11 Gannoe — 2 yuyenuka; 12 GamoB — 1 yuyenuk. Haitaure cpenHioio
OLIEHKY 33 KOHTPOJIbHYI0 paboTy.

Crnopremen npounseen 40 BeicTpenos no MuileHd u Beidbun 10 oukos 18 pas,
9 oukoB — 10 paz, 8 oukoB — 6 pa3 u 7 o4ykoB — 6 pa3. CKONBKO OYKOB B
cpenHem BrIOUBaN CIOPTCMEH NPH OJHOM BRICTpene?

Haiigute cpemuunii poct yYeHHKOB Balllero Kjacca, a Takke cpesiHuii poct
Y4EHHKOB, KOTOPBIE B CIIMCKE KIACCHOTO XYpHala umerot nomepa 1, 5, 9, ...
(kaapiii cnefyroumi Ha 4 Gonslue npensifyiuero). Cpasnute HalineHHBIE
CPEIHHUE 3HAYEHHS.

3a sHBapsk, (eBpasib W MapT NPEANPUATHE BRIMYCTH/IO COOTBETCTBEHHO 750,
810 u 891 emunmiy mponykuuu. Hailimre cpenmuii MecAa4HBIN NPHPOCT BbI-
MyCKa NPOAYKLHK B MPOLICHTaX.

x— +
a) MIZ, ecma>0,b>0; 0) —xyy_l
b+Jab X x+yJ;

621. Pemyre cucteMy ypasHEHRIL:

622.

x, y_13 x y_5.
‘_+_—'__: T
ayqy x 6 Gy x 6
x+y=3; x’—y*=5.

Haiimte Bce 3HaueHus g, NMPH KOTOPHIX ypaBHenue X —2ax+3a—-2=0
HuMeeT KopHH. Hailmnte 3TH KOpHH.

623*, Jckanarop METPO MOAHMMAET MAccaXupa, CToAEro Ha Hem, 3a | muH. Wis

TI0 HEMOABHXHOMY 3CKAaTopy, Nnaccaxup nogHuMaercs 3a 3 MuH. 3a Kakoe
BpeMsi N1aCCa)XKHP MOAHKMETCS, M8 BEEPX MO ABIKYIIEeMYCs 3CKanaropy?
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Teopus Beposrrocrei. CiyuaiiHblii Xapakrep coObiTHIi, MPOLECCOB OTME-
yaiu euie B apeeHue pemena. JIpepnerpeyeckuit punocod Immkyp (341 — 270 rr.
J10 H.3.) CUMTAl, 4TO Cy4ail CBOWCTBEHEH caMoil NPUPOJIE ABIEHMI, W, CllE/IOBa-
TeNbHO, cyvaiiHoCTh 06bheKkTHBHA. BBy MONBITKK co3aaTh MaTEMATUYECKHI MOJI-
XOJ K W3Y4YEHHUIO CITyYaiiHbIX COOBITHH, ONHAKO MEPBBIE MATEMATHYECKHUE PACUETHI
BEPOATHOCTEH MOABUIIUCH B MHCbMEHHBIX IOKYMEHTaX TOMbKO B cepenune XVII .

B 1654 rony Bcst HayuHas (M He Tonbko) obuiecTsennocTs [lapika 3aroso-
puna 0 BO3ZHHMKHOBEHMM HOBON Hayku — Tteopuu BepositHocteil. OCHOBBI 3T0H
Teopun ObINH 3aM0KeHBI HE B HAY4HOH paboTe. a B nepenucke Mexy IByMS W3-
BECTHBIMH (ppaHLy3ckuMH MaTemaTukamu bresom IMackanem (1623 — 1662) u
IMbepom Pepma (1601 — 1665) o noBoay 3amaum, Kacaloulelics Urpsl B KOCTH.
Boo0uie, k nepsreim 3a/1adaM TEOPHHM BEPOSTHOCTEH OTHOCSTCS 3a/1a4uH, CBSI3aHHbIC
C a3apTHLIMM MIPaMM, O4EHb NONYJIAPHBIMKU B cpenHeBekoBoil Espone. C pesyrb-
Tatamu Tlackans v epma 03HAKOMUIICH FOJUTAHACKUI QM3MK W MaTeMaTHk Xpu-
crual [roirenc (1629 — 1695), nanucapmuil paGoty «O pacyetax npu asapruoii
urpe». Iy paboTy cuHTaloT NNEPBOit KHUro N0 TEOPHH BEPOATHOCTEIA,

Pelienne 3ama4, CBA3aHHBIX C MOMYJSPHBIMH a3apTHRIMH WIPAMH. TOJIBKO
noby»nano BO3HUKHOBEHHE TEOPUH BEpOSTHOCTEH, KAk B CBOE BPEMsI H3MEPEHHE
nnouw@aeH Bo Bpems 3eMISHbIX paboT nobyxialio Kk BO3HUKHOBEHHIO FEOMETPHH.

Ceroaus Teopust BEPOATHOCTEN pa3BUIIACh B YHUBEPCANBHYIO TEOPHIO, HAXO-
JAULyo NMprMEHEHHe BO MHOTHX cepax denoBeyeckoit nestensHocTH, Ee mmpoko
HCIIONB3YIOT B JKOHOMUKE, TPAHCNOPTE, MPOH3BOJCTBE, CTATUCTHKE, BOEHHOM Jie-
sie. CoBpeMeHHOe NMPUPOACBENCHHE WMPOKO HCMONBL3YET TEOPHIO BEpOATHOCTEH
KaK TEOPeTHYECKYI0 OCHOBY B 00paborke pe3ynbTatoB HabnmoAeHu,

MaremaTHyecKan cTaTHCTHKA. « CTATHCTHKE 3HACT BCE» — TAKMMH CIIOBa-
i/ Hauunaercs Bropas wacte pomama W. Mnnga u E. [lerpora «Jlsenamuars
cTyneeB». YTo0BI NOAYEPKHYTH 3HAYEHWE CTATHCTHKH B MOBCEAHEBHON JKU3HM,
MPUBOAAT MPUMEP TNPOrHO3MPOBAHHS PE3YNILTATOB MpPEe3MACHTCKHX BHIOOPOB B
CLIA B 1936 rogy. Torma kanmuparamu Ha BeiGopax Oeutn @. Pyspenbt W
A. Jlanmon. Peagakums OZHOTO BECHMAa NMOYTEHHOrO jJKypHajla peilwsia MpOBECTH
onpoc usbupareneit no tenedonnomy cnpasouHuky. 1o Beeif ctpane Gwui0 paso-
cnano Gonee 10 MU;IMONOB OTKPBITOK ¢ NpockOOi naspathk Qamuinio 6ynyuero
npesuzienta. Bekope xypuan npoundopmupopan, uto Ha Synyumx Beibopax npe-
supeHTom CLIA ¢ Gonbiuum nepesecom Oyner uzbpan A. Jlanpon.
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Mapannensnetii orrpoc nposeny counonoru k. Famnan w 3. Poynep, omsipa-
ACH HA BHIOOPKY, HACHHUTHIRAIOLLYIO TONLKO 4 THICAUN pecrionieHToB. HecmoTpa Ha
TO YTO peaakuua >KypHana onpocuna 10 munnuoHoB uzbupareneH, HCTpaTHB
GoNbILKME CPENICTBA HA PACIPOCTPAHEHHE OTKPBITOK, cOop 1 0BpaboTKy ranubix, ee
IIPOrHO3 OKazancsd oWMOOYHBIM, TAK KaK ONHPAICAd HA TOYKY 3pEHHS TONLKO TeX
usbupareneii, y koro 6w tenedon. INporHos xe coumMonoros novry cosnan ¢
pesyarTataMu BHIOOPOB.

Ilepsbie cratHcTHYECKHE HechegoBanua ObUIM NPOBENEHH B AHTIHM W
I'epmamiin. B cepejiune XVIL B. B AHCNHM BO3HUKIIO HAYYHOE HanpaBlieHHe, romny-
YUBLIEE Ha3BAHUE «IOAMTHYECKAn apudmerTrka». Ero ocHosanu V. ety (1623 -

1687) u k. Ipaynt (1620 — 1674), KOTOPLIE HA OCHOBAHWW U3y4eHHs HH(OpMa-
LHH O MAaccoBBIX OOHIECTBEHHBIX MPOLECCAX MBITAIMCH OTKPHITH 3aKOHOMEPHOCTH
obuectBentoi xku3nu. Hapsjty co wkonoit «monutudeckoil apuMETHKH» B
Aurnum pa3sBHBalach LUKOJA ONWCATENBHOW CTATUCTHKH, B [epmanuu —
«TOCYHApCTBOBENEHHS». Pa3sBuine «MONWTHYECKOH apuMeTdKkH» M «rocy-
JapcTBoBefieHus» crnocoOCTBOBAIO NOSBIEHMIO HAYKH CTaTMCTHKM, TepmuH
«CTATHCTHKA» TIPOMCXOJMT OT JIATHHCKOTO CIOBA siaius, KOTCPOE B 1IEPEBOJIE 3Ha-
YHT «COCTOSIHHE» (BeLeH, sBreHuit).

CoBpeMEHHYIO MATEMATHYECKYIO CTATUCTUKY XapaKTePH3UPYIOT Kak HAYKY O
npuKAMUY pewientil 8 ycaoeusx weonpeodeaenrocmu. Ee 3ajada sakaiodactca B
cozpauyu Metonos cOopa M o6paloTKH CTATHCTMYECKHX AAHHBIX AJIS MOTYYeHUs
HAY4YHbIX W TPAKTHYECKMX BHIBOJIOB.



Bonpocet u yapaycuenus o151 nosmaopenus § 3 157

Bonpochl ¥ ylipaskHeHus /Li1s noBToperus § 3

1. TlpuBejmTe NpUMEpLl MATEMATHYECKHX MOJEneH.

2. HasoBuTe OCHOBHEIE 3Tanbl pelleHns MPUKIaaHbIX 3a/1a4.

3. 3anuwnre GOpMYIy CIOMHBIX TTPOLEHTOB.

4. [lpupenuTte NpuUMepsl cilyyaiiubiX cOObITHIA.

5. Kakoe coObITHE HA3BIBAIOT JOCTOBEPHBIM? HEBO3ZMOXKHBIM?

6. UTO Ha3RIBAKOT BEPOATHOCTRIO CIYHAHHOI0 COOLITHA?

7. TlpuBemHTE IPUMEPB] CTATHCTHYECKUX HAGNIOICHHIA.

8. Kakue cyuiectByoT criocobrl NpeACTaBneHns CTAaTHCTUYECKHX JAHHBIX?
9. Kak nocrpouts monuron yactotr? Ipusemure npumep.

10. Kak nocrpowts rucrorpammy? IpuBeante npumep.

11. Kak HaiiTu cpejiHee 3Hauenue BuiOopku?

Hocmpotime mamemamuyeckyio MooOeisb 3a0auil 1 peuwime 3aoauy (624—629):

624. Ilnowans xomHatel 14 Mz, a ee jumna Ha 0,5 m Gonblue mmpunsl. Haiipute
pasMepbl KOMHATHL.

625. Katep npowen 30 kM 1o TeyeHnto pexu 3a 1,5 4, a 32 KM NpOTUB TeYeHHs —
3a 2 u. Haiiinte ckopocThb Katepa B CTOS4EH BOAE B CKOPOCTH TEUEHHS PEKH.

626. Macca 6eronnoro 6rioka 350 kr. Ckonbko Takux GMOKOB MOXKET MEpPeBe3TH
apToMOOHITL, FPY30MOALEMHOCTE KOTOpOro 5 17

627. ABTOMATHYECKHMII CTAHOK M3IOTOBHN napmiio neranei. [locne ycosepiienct-
BOBaHMA CTAHKA TAKyIo e NapTuio Jietaneit on usrorosun s 1,05 paza Guict-
pee; TaK KaK 3a Yac M3roTaBiuBal Ha 5 peraneii Gonslue, yeMm pamHbLue.
CKonpKo neTaneil B yac Hadan W3roTaBivuBarh CTaHoK?

628. BoeHnas KoJloHHa BO BpeMs NOXOAa JABHKETCH CO CKOPOCTBIO 5 KM/4, pacts-
HYBLIKCH N0 opore na 400 M. KoMauaup, Haxoiauuics B XBOCTE KOJIOHHEL,
MOCHLTAET MOTOLMK/IHCTA C MAKETOM B rOJIOBY KONMOHHB. MOTOLHKINCT, Bhi-
MOJHKB MPUKa3. cpasy Bosepamlaercs. Haiiaure, yepes kakoit npomexyTok
BPEMEHH 110CHE MOIYHEHHA TMAKETa MOTOUMKIIMCT BEPHETCA K KOMAHAMPY,
€CNH ero CKOpOCTh paBHa 235 Km/4.

629. Jlnsi kaxmoi cenbeKOXO3AHCTBEHHOM KyNbTYPhI ONPEIENSOT ONTHMAIBHOE
KONMYeCTBO pactenuii na 1 ra. [loaToMy nepei NMoceBOM HYKHO PACCYUTH-
Barb HOPMY BLICEBA — MacCy CEMSH, KOTOphlE HEOOXOAUMO BEICEATH Ha 1 ra
nons, 4robel obecrnednTh HyKHYI0 rycToty pactenrii. Haiinwre Hopmy Bhi-
CCBa CEMSH DILEHMLBI, €CITH H3BECTHO, YTO HA | ra JOMKHO pacti 6 May pac-
tenuii, macca 1000 zepen coctaBuser 40 r, yncrora cemsin — 97%, a BCXO-
wecTs — 93%.
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Pewume 3a0auii.

630.

631.

632.

633.

634,

Brnajiyuk BHEC B GaHK HEKOTOPYIO CYMMY JIEHET M YEPE3 TOJl MOCHE HAYHC-
nenns 15% ropoeux umed Ha cyety 2300 rpu. Kakyro cymmy BKIaJHHK BHEC
B Oank?

JlnuHa nepBoit CropoHs! TPEYTo/ibHUKA cOCcTaBpnaeT 75% NUIHMHB BTOPO# U Ha
20% 6onbiue umHBL TpeTbeit. HalianTe gavubl CTOPOH TPEYronbHHUKA, eCiu
ero nepumerp paseH 38 cu.

Cmewann 30%-it pactBop ceproii kucnotet ¢ 10%-m pacTBopoM 3T0H Ke
kucnotel ¥ nonyunau 300 r 15%-ro pacreopa. Ckoneko 109%-ro pacrsopa
KHCJIOTHI TIPH 3TOM MCIIONB30BAIN?

Kakyio cymmy HeoGxonumo BHecTH B Gank noa 14% ronoBeix. 4tobbl uepes
2 ropa na cuery 6bisio 6498 rpu.?

[lpupoct BHIMYCKa NPOAYKIHKW Ha 3aBOJE MO CPaBHEHWIO C MPEAbIIYLUHM
rozioM 3a nepBeii roj cocraeun 5%, 3a sropoil — 8%. Kakum jomxken 66T
MPOLEHT NPHPOCTA BHIMYCKA MPOAYKUHH 33 TPCTHI roa, Yiobsl cpenynii ro-
JIOBOW MPUPOCT 3a TPH rosa pasusics 7%7?

635*.Mopckas Boaa copepxut 5% conu. CKonbko NPEecHON BOJibl HYXHG J100a-

636.

637.

638.

639,

640.

BuThb K 30 Kr MOPCKO#, 4r06BI KOHIIEHTPALMs CONK yMenbtuuacek Ha 70%?
Mmeercs 10000 Gunetos notepen. 1250 Gunerop sBngOTCS BHIMIPHILIHBIMH.
KakoBa BEpOATHOCTB TOTO, YTO OMMH NpHOOpeTeHHbIl OMneT okaxeTcs
BBIHMI PhILUHBIM?

Ecre 10 kaprouek, npoHymeposanHsix yrcnamu ot | no 10. Hayraa 6epyt
OIHY KapToduKy. KakoBa BEpPOATHOCTE TOTO. YTO HOMEP KapTOYKH OKAXKETCA:
a) bonbLue 5; 0) menbiue 15;

B) KpaTHeIM 3; r) kpatHeiM 2 1 37

2 4
B smke nexar 1aMrnodky, U3 HUX 9 WMeroT Mowrocts 60 B, i MOLL-

nocte 100 Br, octansneie — mowpocts 150 Br. Kakosa BepositHoCTb TOTO,
41O B3ATasd Hayraa namnoyka Oyjier umers mouiHocts 150 Br?

Ha nosnke sexat TeTpaam B KIETKY M B JIHHEHKY, NpUieM TeTpajeii B KIeTKy
B 1,2 paza Ooneiue, uem TeTpaaeil B aunelky. Hailoute BeposaTHOCTD TOrO,
YTO B3ATAsA HAYTaA TETPa’b OKAKETCH TETPAALIO B JIMHEHKY.

Tecr cocrour uz 10 3apaumii. K kaxaoMmy 3afaHuio NMpeiiokeHO HeThIpe
BApPHAHTA OTBETA, OJIMH M3 KOTOPHIX SABISETCA BEPHLIM. YUEHMK 3HaeT Bep-
Hble OTBETHI K 9 33/laHWsM M HE 3HAET K OIHOMY 38/1aHUI0, TTO3TOMY Hayraj
BRIOHpaeT Ans Hero BapuanTt orBeta. Haiijmre BeposiTHOCTBL TOrO, 4TO Yyye-
HHK BEPHO OTBETHT HA BCE 3aJlaHNs TECTA.
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641.

642.

643,

644.

645.

646.

647.

B neppoii ypHe uMeroTCs waphl ¢ Homepamu ot 1 go 4, a BO BTOpoit — ¢
HoMepamu ot 5 1o 8. M3 ka0l YpHE! HAYTa/l BEIHUMAIOT 0 OJHOMY 1uapy.
KakoBa BEpPOATHOCTE TOTO, YTO CYMMa HOMEPOB BHLIHYTBLIX 1IAPOB OyaeT pae-
Ha 9?

Oner 3anncan Ha fmcre Gymard HEKOTOPOE TPEX3HAYHOE YHCIIO H COOBLIMII,
41O cymMMa uudp 4Kcia pasHa 9, nHpsl SBIAIOTCH HEYETHBIMH M MOTYT TIO-
BTOpsATHCA. KakoBa BEPOATHOCTE TOTO, YTO HAYra/l HA3BAHHOE YHCIIO C TAKH-
MH CBOHCTBAMH COBMAAET C YHCIIOM, 3anucaHHbM Onerom?

OpnoBpemeHHO NoaGPackIBAIOT TPH MOHETHL. KakoBa BEPOSTHOCTE TOTO, 4TO
BHINAIET: '

a) TpU «opna»; 0) 1Ba «opyia» W «peLlKa»?

Ha onumnuane mo MateMatHke BEPHOE PELIEHHE KDKA0H 331344 OLIEHHBAIOT
7 6anamu. KonmyectBa 6auioB, NOMYyYEHHBIX YUEHHKAMH 3a pellieHHe nep-
BOIf 33/1a4H, CIEAYIOIHE:
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 paHXUpOBaHHBIH pan JaHHeX. Cronbko 06pa3osBanoch BapH-
ant? Haltimre 4acTOTY Ka)K/10i BapHAHTEL.

6) CoctaBbTe Tabnuiy BapHaHT W 4acToOT.

B) Ioctpoiire NONUroH YacToT.

r) Haiiaute cpemHee koymuecTBO GamioB, KOTOPOE MPUXOANTCS HA ORHOCO
y4YEHHKA.

JlaHHBIE HCCIEAOBaHHS NMPOAOIDKHTENHHOCTH paboThl 3MEKTPHYECKHX JlaM-
NOYeK NPUBENEHB B TabnuLe:

Ipodonycumenvrocniv
2-2,1 | 2,122 | 2,2-23 | 23-24 | 24-25
pabombl, mbIC. Y.

Komyuecmeo navmiover 2 8 8 5 2

TMoctpoiiTe rucTorpaMmMy M NOJMIOH YacTOT JAAHHOTO pacnpeleneHns.

B TeueHue cemu mHelt Mapra npoBoamiuchk HabmoaeHus 3a TeMmnepaTypoit
BO37lyXa B mofjeHs. Beiaum monyuenrl cnenyroume pannsie: —4° C; —4° C;
-2°C; 0°C; 0°C; 1°C; 2°C. Haiinute cpenHee 3HAaYeHHE TEMIEpaTyphl
BO3JlyXa B MOSAEHB 33 3TH JTHH.

Ha ypoke pu3kyneTypbl yuutenbt (JUMKCHPOBAN KONHYECTBO MOATATHBaHWI
YYEHHUKOB Ha TypHHKe. BEUin monyyeHs! CleaylomHe pe3yibTaThl:

Kommecmeo noomseueanuti | 4 6 7 8 9 12 14

Konyyecmao yuenuros 1 2 4 4 2 1 1

CKONIBKO MOATArHBAHMIA B CPETHEM NMPHXOJUTCH HA OHOTO yyeHUKa?
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3.

P arani 0 i cavonposepku Ne 4

Yposenn |
Oreu crapuue ceiHa B 5 pa3. CKOJBKO J€T ChlHY, ecnu #M BMecte 36 net?
[lycts cbiny x net. Kakoe u3 ypaBHEHHH SIBAsiETCs MATEMaTHYECKOH MOIENbI0
91Ol 3aaaun?

a) §+x:36; 0) Sx+x=36; B) x+5+x=36; r) x+x-5=36.

KakoBa ckopocTh KaTepa B cTosiueil BOAe, €CilM OH [POLLEN PACCTOSHHE MEX-
Jly NPHCTaHAMH 110 TEMEHHUIO Peku 3a 2 4, a NpoThB Teuexusi — 3a 3 u? Cko-
pOCTBb TeyeHust pekn 2 km/u.
ITycTe ckopocTh katepa B cTosiueH 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] g r) 3x=2x+2.

Bkaagunk Brec B 6ank 900 rpu. noa 15% roagoswix. Ckoabko rpueed Oyner
HauucrieHo OaHKoM yepes roa?

a) 60 rpu.; 6) 1035 rpu.; B) 135 rpu.; r) 6000 rph.

M3 caxapHoit ceekirl npu nepepaborke nonyuaror no macce 16% caxapa.
Crxonbko TpefyeTes LHeHTHEPOB CBEKIbt, 4ToObI nonyunTth 128 1 caxapa?

a) 800 u; 6) 20,48 u; B) 204.8 12 r) 80 5.

M3 xopoOku, B kotopoit nmeetcs |5 navek uasi nepeoro copra U 19 nayek
4as BTOPOrO COPTa, HaVIraj/l BLIHUMAIOT O/IHYy nayxky. Kakoea BeposTHOCTE
TOTO, 4TO 370 By/ieT nayka yas nepeoro copra?

a) E; £5-; B) le: r) E

19 34 34 15

Cnopremen npobexan no nopoxke crajuoda 4 kpyra e 400 m. Ha kaxblii

6)

KpPVI OH MoTpariia cootBeTcTBeHHO 62 ¢, 64 ¢, 64 ¢, 58 c. Ckonbko BpeMeHH
B CpeHeM TPATHII CIIOPTCMEH HA NPEOIONEHNe 0n0ro Kpyra?
a) 64 c; 6) 63 c; B) 62 c: r)58c.

srgedin 2
W13 nynkta A B nyHk1 B asTomo0uitb exan co ckopocThio 60 km/4, 2 BO3Rpa-
wasicsi co ckopoeTeio 90 km/u. Beero s nopore on 0but 5 1. Ckoibko Bpeme-
HH eXal aBTOMOOWIIbL U3 NyHKTa A B nyHKT B?
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8.

9.

10.

11.

12

13.

14.

15.

16.

Ilepumerp npsimoyronshyka 96 cm. Hadiure anubel ero crdpou. ecny ofHa
u3 Hux Ha 40% Goneliie npyrofi.

3apaboTHyio nnaty pabouero npa pasa noBeiianu va 10%. Kako# Gyner
3apaboTHas niara pabotero nocne 3THX MOBbILIEHUEH, €CiIM HAUANBHAS 3apa-
6otuas nnata 6emia 1000 rpu.?

B xoureiinepe HaxonsTcs kogepapku, 30 u3z kotopex Oenoro usera, 10 —
rony6oro u 10 — kpacnoro. Kakosa BeposTHOCTb TOTO, YTO HAYra/ BHIHYTas
W3 KoHTelnepa kodeBapka BysieT kpacHoro peta?

Iocne p3pelnBanns Maccer 10 OBewll okasanuck cneayromumu: 35 kr, 37 kr,
34 kr, 35 kr, 40 kr, 38 kr, 37 kr, 35 kr, 36 kr, 36 Kr. 3anuuIHTe paHXHPOBaH-
HEIH ps fanHBiX. CocTapbTe TabNuily BapHaHT ¥ HactoT.

Ypoeens 3

M3 nynxtoB A U B, paccTosiHe Mexay KoTopbiMu 240 kM, O/IHOBpeMEHHO
BBIEXan# apa apTomobunda. Ecnu apromob6uiam OyiyT ABHraTecs HaBCTpedy
JpYr Apyry, 1o Bcrperarcs yepes 2 4. Ecnu e oun OyayT exath B OHOM
HanpaBJieHHH, TO ABTOMOGHIIb, BEIEXABLIMIL M3 MyHKTA B, IOrOHHT aBTOMO-
Guiib, BHEXaBUIMI M3 myHKTa A, uepes 12 4. HaliquTe ckopocTh Kaxaoro
aBTOMOOHIA.

Kycok crnasa mend # uuHka obiueit Maccoil 72 kr conepxut 45% mean.
CKOJBKO KWI0rPaMMOB MCIH HYXHO NpUOaBUTH K 9TOMY KYCKY, 4TOOH IO-
Ny4HThb HOBBI crizias, cosleprxkatinuit 60% menu? '
Bruiagunk Brec B 6ank 5000 rpu. noa 11% ropoeeix. Kakyrw npubbuis oH
onyunt vepes 2 ropa?

ITapThio petaneii usrotoBwin Tpoe pabouux, npuyem nepsbiii pabounii u3ro-

2 5 5 2
TOBHI g BCEX JIeTAlIeH, BTOPOH — » TPETHH — OCTA/IbHBIE. Kakosa BEPO-

10
STHOCTB TOTO, YTO HAyraj B3STYIO N€Tailb W31I'0TOBMA TpeTHH pabounit?

YpoxaliHOCTE MUIEHHLBL B X035#icTBaX paiioHa Oblia ciie/lyroien:

Vpoowcai .

; ijjz’““""”cmb 25-30 30-35 35-40 40-45
Koauyecmeo

XOALUCE 5 8 7 4

IMocTpoiiTe rucTOrpammy M MOJTUTOH Yac rTOT AAHHOIO PACTIPe/IesIeHUs.

6 Kpaeuyk B. Anrebpa. 9 kn. YuebHuk
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Vposens 4

17. [ipa tpaktopa, pabotas BMecTe, MOryT Benaxarh nose 3a 8 4. Eciu onuu

1 3
TpaKTOp BCMalleT cHauaTa a nosis, a NOTOM ApPYroi — ocTanbHOE 10oJe, TO
Bce nofe Oynier BernaxaHo 3a 15 4. 3a ckonbkO BpEMeHH MOXET BcriaxaThk
rojie Kaxablii TpakTop, paboTas oTaenbHO?

18. Lleny Toapa noeeicuii Ha 10%. Ha cKONbKO NPOLIEHTOB HY)XHO YMEHBLIHTD
HOBYIO 1I€HY, 4TOOb! NOY4HTh HAYaIbHY 0 ?

19. Kakyio MHHMMalBHYI0 CyMMY JIeHEr HYkHO noaoxute B Oank non 14%
ro/ioBeIX, 4T00K Hepe3 3 ropa nony4ute 6onewwe 20000 rpu.?

20. OpmoBpemenHo nosiOpackiBalOT ABa WrpaibHbIX KyOuka. KakoBa BeposiT-
HOCTb TOT'0, YTO BHINAAYT YMCIA, IPOU3BEACHHE KOTOPbIX MeHbile 157

21. Ha copesroatinu Goratbipel (PUKCHPOBAIN KOJNIWYMECTBO MOJHATHI [ITAHIY
maccoi 150 kr. beimy nonyyexs! cleayoLHe pe3yibTaThl:

Konuyecmeo noousimuii 4 5 6 7 8

Komwwecmeo bozamvipeti 3 2 4 4 2

Iloctpoiite nonurod YacTot AaHHoro pacnpesienenusi. CKonbKo NOAHSTHH B
cpenHeM NPHXOAKHTCs Ha ofHoro Goratsips?



YUCJTOBBIE
NOCJHEAOBATEJIBHOCTH

Tepmun «nocnefoBaTeNbHOCTE) HCTIONB3YIOT,
KO TOBOPAT O PacrnoyioXXeHHH yYEHHKOB B e~
PEHIe, OYEPEAHOCTH [He HEeNleNH, PacnoNoKEHHH
KOMaH1 B TypHUpHON TabauLe U T. n.

B 3toM naparpade Mbl BhISCHHM, 4TO Takoe
4UC/I0Bas NI0CNENOBATENBHOCTD, B Y4ACTHOCTH, YTO
Takoe apuhmMeTHuecKas ¥ reomeTpuuecKas Ipo-
rpeccHy. KaKOBBI WX CBOWCTEA. HAY4YHUMCS UCTIONIb-
30BaTh CBOHCTBA YMOMSHYTHIX MPOTPeCCHH NpH
peLLEHHY MPUKAAHBIX 3aa4.

1:1:2:3:5; 8; ... — nocaeiopareibiocTh

s 2:5: 8 11 145 (.. — apudmernucckan nporpeccus
(Kazk10e YUCo, HAUHHas co BTOporo,
1a 3 Soublie 1HpeabliyInero)
§ 2560 18: 54 162: . . — reomerpuueckas fiporpeccus
(KR 10€ Unc10, HauHHas co BTopora,
B TpH paza OoitkLie Npeiniayero)
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Yucnosble nocnenoBaTenbHOCTH.
Cnocobbl 3aparnus nocneposaTenbHocTen

1. YUucnosele nocaeaoBareasHOCTH. PaccMOTpHM HECKOALKO IPHMEPOB.
Mpumep 1011 10ACONHYX 32 JICTO «BHIOUBAET» B cpejiHeM 250 1 BOMILI
CkonbKo BO/Ib! «BBIIBIOT» 3a feTo |, 2, 3, 4, § noaconHyxos?

Konnueerso nojiconuyxos | 1 2 3 4 5

O61eM BOAB B NHTPaXx 250 | 500 | 750 | 1000 | 1250

Tonyumnm:

Bo BTOpoii CTpoKe NOMYYHIH HECKOJBKO YIICEN, 3aHCAHHBIX B OIPE/EIEHHOM
nopsaiKe. FOBOPAT. NO:yunmM nociedoeamenvhcems yucet: 250; 500, 750; 1000; 1250,
B KOTOPOH Ha NepBoM Mecre CTOMT 4uciao 250, na Bropom — 500, ra nsrom — 1250,

B 3T0M npuMepe KaicioMy HaTypatbHOMY HMcily OT 1 0 5 BKIIOUMICNBHO COOt-
BETCTBYCT OfHOIO YHCIIO M3 yKasaHHOH mocnesoBarenbHOCTH. Mrak, simeem ¢yHk-
1110, OONMACTBIO OHPEAENEHHS KOTOPOH SBAsETCH MHOXKeCTRO yucen 1.2. 3.4, 5.

HNpumep 23anucate B nopsiake Bo3pacTaHHsi HATYPAIbHSIE YKCHA, 3ALHCH
KOTOpBIX OKaH4uBaeTcs nuppoit 2.

Hoayuum nocaedveameavnocme uncen 2; 12; 22; 32; 42; ... B KOTOpoii 1a
TEpPBOM Mecte CTOMT YNCHIo 2, Ha BTOpoM -— 12, Ha TpeTheM — 22 U T. 1.
Mecio 1 2 3 4 5
Uucno 2 12 22 32 42 | -

B yToM nprmepe KaAuoMy Ha1ypalibHOMY YHCTY H COOTBETCTBYET O/JHO MHC-
10 U2 yKa3aHHOH 110c.1e10BaTenbHOCTH. TaK, HarypaisHOMY uHeny 6 cOOTBETCIBY-
etr ykcao 52 IToit nocneforatTentHOCTH, unchy 7 — uucio 62 u 1. a. Ciaenosa-
T€1bHO, UMeeM (QYHKUHIO, 00nACTHIO OnpeaeiieHHs KOTOPOH SBISETCS MUOKECTBO

BCEX HATypabHBIX YHCEN.

IocneaosaTenbHOCTEI0 HA3BHIBAWT (YHKIHIO, 301aHHYI0 HA
Onpedeaernue
MHOKeCTBE BCEeX MM HEPBHIX 1 HATYPAJBHBIX YHCEN.

Yuena, obpasyiomue 1ocnenoBarelibHOCTb, HA3LIBAIOT YleHaMu HOCIe006a-
meabHocmy. Eciu MocHefoBaTeNIbHOCTh MMEET KOHEUHOE Ykeilo “IEHOB, TOraa ee
Ha3BIBAIOT KOHewHOU hnociedosamenviocmbio (npuviep 1). Eciu rocnesoBareis-
HOCT! UMeeT DECKOHEYHOE YHCII0 UleHOB, TO €€ HABLIBAIOT GecKOHeuHol noc1edoea-
mefbrocnbio (NpUMeEp 2), a B 3aMHCH 310 OKA3LIBAIOT MHOTOTOMHEM HOCIE TIOCIE/-
HET'0 3AIMMCANHON0 YjIEHA I0CE/I0BATENBIOCTH.

Tlpunejiem ewe mpUMEpPHI NOCNEA0BATENLHOCTER:

4; 8; 12; 16; ... — nocneaoBaresHOCTE HaTYpalbHEIX YyuCe, KparHelx 4;

1

1.1 "
’ 3 » Z: 75‘; - — MNOCIEN0BATEIBHOCTD NPaBUIIbHBIX J'!pOﬁf.‘H ¢ yuciauTenem 1,

B | =
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—1: =2; -3; —4; ... — nocienoBareibHOCTh OTPHLIATENBHBIX LEIbIX YHCEeT;
0,1; L,1; 2,1: 3,1 — nociegoBarelbHOCTh, COCTOALIAs M3 UETHIPEX YNEHOR;
7. 7.7, 7; ... — NOCAENOBATEIbHOCTD, BCE YIEHH KOTOpOH paBhbl 7.

YetBepras HOCAEA0BATENLHOCTL KOHEYHAs, OCTAIbHbIE — OecKOHeUHbIE,

B obiem ciyuae uneHbl MOCHEAOBATENBHOCTH, Kak MpaBuio, obo3Hauaor
masreHeKuMK OykBaMu ¢ MHIekcamu BHU3Y. Kaxabiit MRJieKke yKa3sblBaeT Nopsako-
Bbili HOMEp IeHa nocneoBaTenbHocTy. Hanpumep, nepsblii 4ieH nocie1oBaTeNb-
HOCTH 00G3HAYAKT @), YHTAKT «d NIEPBOE», BTOPOH — dia, YUTAIOT «d RTOPOE», WIeH
MOCHIEA0BATC/ILHOCTH € HOMEPOM A COO3HAYAKOT ¢, ¥ “UTAKT «a 3HHoe». CaMy no-
C/IEI0BATENBHOCTE 0003HAYAIOT (¢),) W 3aMHCLIBAIOT: &2 Gy} a3, a4’ ... . Ynen ay nashi-
BAIOT CHIEAYIOLIMM 32 @3, 8 YEH 63— NPEIbLLYILHM WIEHY dy.

Hampumep, paccMoTpuM noctenoBaretbHocTs (@) 1 3; 5; ... — nocrieposaiziis-
HOCTE HOUETHRIX HATVpaIhHLIX ukcen. B Heit ¢ = 1: a>=3; un=5; ... . HUnen nocsenosa-
TEABHOCTU G> = 3 ABAAETCS NPEABIAYLLMM YACHY ¢z = 3 ¥ NOCASAYOIMM 32 YneHoM a; = 1.

2. Cnocolbr 3apanus nocienosarejbHocTeit. Yrobw 344aTh riocse)oBa-
TEIBHOCTD, HYKHO yKa3aTh cnocod, npH noMouy KOTOPOro MOXHO HaHTH AH000#
ec wieH. CyLIecTBYOT pasausHbie CriocoObl 3a4aH1s N0CNe 0BATEABHOCTEMH.

1. lociie10BaTENBHOCTE MOMHO 3aJ@Th OnUCaHUeM cliocoba onpeieneHus ce
unenos. Hanpumep, nycrs 3a1ana 1ocneiopaTenbHoCTh, Y1eHAMH KOTOPOH SBNs-
FOTCSl penuTenn yucaa 15, 3anucanHsie B NOpsuiKe Bo3pacTadyd. 3Ty nocnenosa-
TeJILHOCTL, ONHCAHHYIO CJIOBaMH, MOXHO 3anucaTs Tak: 1; 3; 5t 15.

2. KoHeyny nocjie/loBatelbHOCThL MOKHO 33/1aTh, HEPEYUCIUE €C WICHbL.
Hanpumep, (b,): 54; 1; 33; 27.

3. ocnenoBaTelbHOCTE MOXKHO 3a[aTh Habauyel, B KOTOPOH HaNpOTHB KavK-
ACGTO WieHa (10CHIe/IOBATENLHOCTH YKa3hIBAIOT ero HopsikoBsiil Homep. Hanpuvep.

n I 2 3 4 5
ay =2 1 -4 i -6

4. ITocnenoBarenbHOCTL MOXKHC 33aTh (hopMYAOT, NC KOTOPOH MOXKHO Haki-

TH MmoGoit uneH Moc/IeA0BATeNbHOCTH, 3Has <ro Homep. Hanpumep, nocnenosa-

TEABHOCTh HATYPAlbHRIX uMceil, KpatHeiX 3, MOKHO 3azate Gopmyno a, = 3n:

& 1

110CTIEIOBATENRHOCTH e, 0OpaTHHIX BATYpaJLHbIM, — (opmynoi b, = —. Ta-
H
Kue (JopMY!bl HA3BIBAKT eLe GopMy1aMU H-TO UIeHa 110CIE/I0BATEIbHOCTH.

ITycTh MOCAEAOBATENLHOCTD (¢,) 3a71aHa GopMy o ¢, = 3n —n’. lloacTaBiss
BMECTO 1 Rarypankabie uucna 1, 2, 3, ..., noay4um:

a=3-1-1"=2; =32-22=2; ¢3=3-3-3=0;....
Moatomy (¢,): 2; 2, 0; ...
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5. INocnenoeateNbHOCTE MOMKHO 33J1aTh TakK: cHavyana ykasaTb NEpPBBIH Wi
HECKOJILKO NEPBEIX 4IEHOB IOC/E/I0BATENBHOCTH, a NOTOM — YCNOBHE, M0 KOTO-
pOMY MOYKHO ONpefenuTh NoOoH wieH noclnesoBaTeNbHOCTH, 3Has NPCIBIAYILHE.
Takoii criocod 3anaHnA NOCTeIOBATENIbHOCTH HA3BIBAIOT PEKYPPEHIMHbIM.

Hanpumep, HaliieM HECKOJIBKO 4AE€HOB NOCNEAOBATENBHOCTH (&), MEPBHA
yJieH KOTOpOH paBeH -1, Bropoii — -3, a KauIeld NoCNeayliyii, HaunHas ¢
TPETHLETO, PaBeH NPOM3BENCHUIO NBYX npeabiayux. [onyunm: a; = —1; ay = -3;

w=ara=(1)-(-3)=3;

ay=ay-az=(-3)-3=-9;

as=a3 a3=3-(-N=-27uT1. N

VYenopns, onpeiersioIpe 3Ty NOCHEI0BATENBHOCTE, MOMHO 3armicarh Tak: a; =—1;
ay =-3; Gpyz = G * Gpyy- POPMYITY, TIPH MOMOLIK KOTOPOET JIFOOOH WieH MOCIe/I0BaTe b
HOCTH MOKHO HAlTH yepes Nnpe/biIyLiie, HA3HBAIOT PEKVPPEHMHOY Qopmynoil.

PaccMoTpetHBle Bhillle NOCNEA0BATENBHOCTH SBAAIOTCH YUCIO6bIMY HOCIE00-
8AMEABHOCHIAMU, TAK KK UX leMeHTaMHi aBsioTcs yncna. CylecTByior U apyrie
nocneaoearenbHocTH. Hanpumep, nocnesiopaTelbHOCTE NEpeay Ha KaHalle Tele-
BH/ICHUA. TIOCAEN0BATENBHOCTD (GYTOONBHBIX KOMaH/I B TYpPHUPHO#H Tabiiulle U T. 1.
B naneseiinieM 6ynem paccMaTpHBaTh TOJIBKO YHCAOBBIE MOCNENOBATENIBHOCTH.

B R i"_f'"{" l HENENNE ]_'@j
0 O i i o e b |

Yopauenue §. 3amucare wects NEPBBIX WIEHOB NOCNEI0BATENbHOCTH HaTypallb-
HbIX YHce, KOTOPBIe NPY IeJieHHH Ha 3 1al0T OCTaToK 2.
® [lepBbIM HaTypalbHBIM YHCIIOM. KOTOpOE MpH JENeHHH Ha 3 1aeT OCTATOK
2, ssasiercs yueno 2. Cneayomum aBiasercs Hucno 5 — ono Ha 3 Goselile 2, fasie-
wie 8 — Ha 3 6onbie 5 1 1. 1. [Tostomy nonyunm: 2; 5; 8; 11; 14; 17.
Orsert. 2; 5;8;11; 14; 17®
Ynpamuenne 2. 3anucate dhopmynly n-ro uieHa MoclenoBaTeNbHOCTH (X,) HATY-
paibHBIX uKcen, Kotopsle Gonbule 8 U npH ieneHuy Ha 9 AaloT ocTaTok 7.
® [lepBrIM HaTypalbHbIM YHCIIOM, KOTOpoe Oonbuie 8 u npu nenennu Ha 9
JaeT octaTok 7, aensiercs ukcno 16. Ero moxuo 3anmcats Tak: 16 =9 - 1 + 7. Bro-
puiM OyzieT uncno 25, KOTOpoe MOXKHO 3anHcaTe Tak: 25=9-2 +7, TpethiM —
34=9-3+7 u . n Torna dopmyna n-ro uneHa NCKOMOH NOCNEIOBATENBHOCTH
(x,) Oynet umets BHI: X, =91 + 7.
OtBet. x, =9 + 79
Yupawuenne 3. [locnenosatensHOCT 3a1aHa Gopmynoli x, = 3n” — Tn. Ssnsercs
JIH 4JIeHOM 9TOi NOCIeA0BATENBHOCTH YiCno 67
® UYucno 6 OyAer uieHoM 3TOil MOCNEA0BATEABHOCTH, €CAH HAHAETC TAKOH

HOMEP 1, 41O X, = 6, To €cTh 3n” — 7n = 6. [Nonyuaem ypasHense: 3n” — Tn— 6 =0,
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2
oTkysa my=3; np= -3 Yucno —7 He ABJSETCA HATYpPalbHEIM, a MO3TOMY HE

3
moxer ObITh HOMEPOM HWieHa rocnenoBarensHocTH. Chre/ioBaTeNnibHo, Yuciio 6 AB-

JNIAETCA TPETBHM 4AEHOM 3aJaHHO MOCNE0BATENBHOCTH.

OrtBer. [la. o
Vupamuenne 43an4cath TPH NEPBBIX WIEHA MOCIEN0BATCNBHOCTH (a,), €ciH
a1 =2, Quyy = 3a,— 2. )
ollpy n=1 no dopmyne a, =3a,—2 nomyunm: a;=3a-2=3-2-
-2=4,Ilpun=2nonyunm: a3=3a;-2=3-4-2=10.
Otser. 2;4;10. »

Yer ail
648. Jlana nocnepoBareneHocTh: 0,1: 7; 0,2; 8: 0,3; 9.
a) CKoJNBKO YIeHOB HMEET 3Ta 110CAeI0BATENBHOCTE?

6) Hazosute TpeTHii uneH nocnenoBareibHOCTH.
B) Kakoili HoMep UMeeT uieH nocneioBaTelibHOCTH, paBHEIii 0,37
r) Kakoii 4flen nocneiopaTeNbHOCTH SBASETCH NMOCTEAYIOUMINM 3a YHcioM §;
npensy LM ey 77

649. Jlana nocnenoBaTenbHOCTb HATYPATIBHBIX YKCEN, KpaTHbIX 10:

10; 20; 30; 40: 50; ....

a) Hazoeute nepBblii, 4eTBEPTHIH U BOCEMO#1 WieHbl 3TOI MOCTE/IOBATENBHOCTH.
6) Kakoii HoMep HMeeT YieH 10cNe1oBaTeNBHOCTH, paBHbIH 707
8) Kakue 4ieHsl MocniezioBaTeNlbHOCTH HAXOAATCs MeXIy uncnaMi 30 u 90?7
r) Kakoti QopmyInoii MoxHO 33]1aTk 3Ty MOCHEN0BATENBHOCTE?

650. IMocnenopatenkHocTh 3ajana Gopmynoil x, =n+ 5. HazoBute TpH nepBeIX
YJIEHA NOC/IE/I0BATENIBHOCTH.

651. HasoBHTe HECKONBKO IEPBBIX YIEHOB MNOCNENOBATENBHOCTH KBAJIpaToB HATY-
PAIBHBIX YHCEN.

i P T T T T T T s

652. Jlana nocnenoBatenbHOCTE (¢,,). 3anuiiure:
a) uieH Noce/IOBaTeNLHOCTH, NOCHEAYOILNI 32 Ci<) ¢y
6) wieH nocne0BaTeNbHOCTH, MPEBLIYLEW Cg; ¢4;
B) 4JIE€HBI N0CAENOBATENBHOCTH, KOTOPRIC HAXO/WTCH MEXKAY €3 M C7; € K Cpy3.
653. 3anuumte nepebie WECTb YICHOB NIOCNEI0BATENRHOCTH HATYPAIIBHBIX YKCe,
Kpathbix 4. Kakol HoMep HMEET wieH Nocne/I0BaTeNBHOCTH, paBHBIH 16?
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654. 3anumuTe NEPBBIE NSTh YICHOB MOCHENOBATENBLHOCTH Ky6OB HATYpaslbHBIX
uncen. Kakoii HoMep uMeeT YileH NocAeI0BaTeNBHOCTH, PaBHEIH 277
655, 3anuuTe nepebie NATH YEHOB MOCHENOBATENBHOCTH HATYpaJbHBIX YHCEN,
KOTOpHIE:
a) JIensTca Ha 5;
0) npu AeneHuu Ha 5 a0T ocTaTok 1;
B) NpH JIENICHUH HA 5 [1Al0T OCTATOK 2.
656. 3amuunTe HepBhIE YETEIPE WIEHA MOCAENOBATENIBHOCTH HATYPANBHEIX YHCES,
KOTOpbIE:
a) gensitcs Ha 7,
0) npu nefeHnH Ha 4 JAIOT OCTATOK 3.
657. INocnenopatensHOCTE 3a1ana Gopmynoii a, = 5n” — 1. Haiigure: ag Q.
658. TlocnenosatensHocTh 3aiana Qopmynoi b, =3n + 5.
a) HaiiauTe yeThipe NepBbIX YieHa 3TOil NOCNE0BATENBHOCTH; IBeHAALIATHIH
YIIeH.
0) VkaxuTte HOMEp 4iieHa [10CHeN0RaTe;IBHOCTH, parHoro 20.
659. T[locnenoBarenshocTs 3a1aHa hopmy.ioit ¢, = 2n — 7.
a) Haiinwite 1pu neprbix 4iiena 370l NoCeoBaTeNBHOCTH; NATHANUATHINA 1IeH,
6) Kakoit HoMep HMeET ujieH NoCeI0BaTENLHOCTH, paBHblii 1937
y B ‘\%— )
g
660. 3anuiunTe Bce wieHbr TOCIENOBATENBHOCTH, 38AaHHOM (OPMYJI0i:
a)a, =1, 1<n<T,;
6)b,=n"-5n,1<n<3;
B)c,=3" 1<n<4.
661. TlocnenopatensHocTh 3anana GopMynoii X, = 5 + 3n”. Haiizurte Homep wicHa
110cAe/l0BaTeIbHOCTH, pasHoro: 305; 680.
662. TlocrneoBatenbHOCTs 3aiaHa GOPMYION y, = 2n° — Sn — |. SlBasieTcs nu une-
HOM 7T0H 1ocne/IoRaTeIbHOCTH uneno 1; ukcno 1172
i_“f}. ITocnenopatensHOCTD 3a1ana (popMynoi X, = n’ —7n + 1. SlBngercs nu une-
HOM 7T ROCAE/I0BATENBHOCTH uncno —11; uncno 37
664. 3amuwmte dopMyny n-ro "UieHa NMocnefoBaTebHOCTH HATYpallbHbIX YHCe],
KoTopeie Goitbilie 3 U NpH ieNieHuH Ha 7 JaloT ocTaTok |: ocTaTok 2.
665. 3anmumute QopMyny n-TO ulieHa NOCNCAOBATEIBHOCTH HATYPaIbHBIX YHCEN,

KoTophIe Oobiie 6 M Npu ienieHuy Ha |1 JaioT ocTaTok 5; ocTaTok 3.
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Sanmauume namo HEPBBIX Y1eH08 HOCJIE()OR(IHIL’JI{?HOCMI{, eciu.

666. a) a, = -3; a,, =2a, + 1; 0)c=2; ¢

—%; Cni2=Cp " Cuyy — 5;
667. a)b,=5; b, =-2b,; =L =2 xu =X+ X + L.
668. 3anuumte pexyppeHTHYI0 doOpMYITy U HailIMTe YeThipe NEPBLIX YWieHa noce-
JlOBaTENbHOCTH, NEPBLIA YileH KOTOpoi paBeH —2, BTOpol — 3. a Kaxauii no-
CeAyoLMi, HauMHAs C TPETHETO, PaBEH KBAAPATY CyMMBI [IByX NPEABULYIIHX,
66Y. 3anuiiute peKyppeHTHylo QopMyay d HalHAHTe YeThlpe MEPBLIX WieHa To-
CNEJIOBATENLHOCTH, NEPBLIH 4IeH KOTOpoil paBeH 3. a Kaxawlil nocnenylo-
UM YileH, HaYHHas CO BTOPOro, PaBEH YMEHBIIEHHOMY Ha €/IUHHLLY KBapa-

TY NPE;IBIAYLETO YieHa.

T Tl
RN,

Sorad SRS | L

e

»-J?U

‘ &

1
1 |

670. HaiinyTe nepBrie Hiects SIEHOB NOCAENOBATENBHOCTH, 3a1aHHOH dopMyofi

5
1+=, eciii n — 4ETHOE;
n

2—n, ecny n — HEYEeTHoE.

671. TlocnenoBaremsHoCTh 3anaHa Gopmynoii b, = 2n’ - 13n + 1. Haiiinte HoMe-
pa Te€X YJIEHOB IMOCNENOBATE/ILHOCTYH, KOTOPBIE HE MMPEBLILIAIOT 8.

. 2n
672. O6wuii 4nieH nocnenoBaTeNbHOCTH 3aaaH GopMynoit X, = il [Tpu kakux

3HAYEHUSIX 1 MOZLYJIL Pa3HOCTB X, — 2 Merbie 1077

| S T O N
, i¥r}p?m+e|kui=. ns-ROBTOpeHus
Gt ||
673. PasioxuTe Ha MHOKHTENH TPEXHIEH:
a) 9x” — 10x + 1; 6) x" — 5x* - 36.
674. Haiinute obnacTte onpenenenus ¢yHKUUN:

" ’_1__ W .
a) y= T 6) y=vx +x-2.

675. Tpatwero Hauan peith MepBbiii Oyneaosep. Yepes 2 4 K HeMy NpHCOEANHHN-
csi pTOpol, 1 uepez 8 u obwieli paGoTel oHu Boipbian 80% Tpanilen. 3a
CKONHKO BpeMEHH MOr Obl BHIPBITH TPaHILEK KaxaAbH Oyjb/I03€P. €Cnu us-
BECTHO, YTO NEepBOMY JUisi 9Toro Tpebyercs Ha 5 u Gonpiue, YeM BTOpomy?

676. Pewute ypaBHeHHE C+3x+a= 0, ecnu @ — aBcuucca BEPIHHBI Napabonbl
y=(x+10y-1.

)
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BZH ApvdmeTtuyeckan nporpeccus u ee CBOICTBA

Cpeay HHCTOBBIX TIOCTHE/IOBATENBHOCTEN BAXKHYIO PONL WUrpatoT NocneloBa-
TCABHOCTH, KOTOPBIE HASLIBAIOT aPHIMETHLECKOIT 1 TEOMETPUUECKON NPOIPECCHSIMH.

Mpumep 1] pynna TyprucTor noaHMUMaRAck Ha ropy B Teuekne 4 u. 3a nepoplii
4ac TYPUCTEL NMPOLLIK 2,5 KM, a 3a Kaxjieil crenyroumii — ua 0,5 kv meHbile, uem
3a npeastayimii. Kakoi myTe npoxoanau TypUCTLl 38 KaXUbiil Yac ABKKeHUs?

3a nepsbiit yac TypucTsl npowwau 2.5 kM, 3a BTopoii — 2,5 — 0,5 = 2 (km), 3a
Tperuii — 2 — 0,5 = 1,5 (km). 32 ueTBepThiii — | KM.

[Monyuunu koHeuuyH nocnefogatTenkHoOCTL YKcesn: 2,5; 2; 1.5; 1, B koTopoii
KaXablil NOCnenyrowmii YieH, HauYuHas co BTOPOIO, paBeH NpeAblaylieMy, Cho-
JEHHOMY C OJIHMM H Tem e urcriom —0.5.

[Tpumep 23armicars 10CHIENOBATENBHOCTE HATYPAIBHBIX YHCEN, KOTOpbiE

IPM AeneHyH Ha 3 naroT ocTatok 1.

[onyuum:

1;4;7; 105 13; 165 19; 22; ...

B aroit nocneaosatensHocTy NMtoboll uneH. HAYMHAsA cO BTOPOrO, paBeH Ipe-
JBLIYIIEMY, CIOXKEHHOMY C OAHMM U TEM e YKUCIIOM 3.

Kaxaas M3 paccMOTPEHHBIX MOCHENOBATENBHOCTEN ABIACTCS NPUMEPOM
apuMeTH4eCKON NMPorpeccui.

pHMeTHYecKOoH NporpeccHeil HA3LIBAIOT NOCIEN0BATEILHOCTE,
Onpednenue Kamablii YieH KOTOPOii, HAYMHAN €O BTOPOro0, PABeH NpeIbyIyie-
*ay YLJIEHY, CJIOFKEHHOMY € O/THHM H TeM 7Ke YHCIOM.

310 4UCNO HA3BIBAKOT PA3HOCHbIO apumemuyeckoli npozpeccuu v 0bo3Haua-
10T OykBoit d (d — Hauanenas Oykea natuncKoro cnosa differentia — pasHocTs).

Hrak, ecnu umeetcs apudmeTHeckas nporpeccusd ap; ds; as; ..., T0 = a, + d,
a3=a; +d; ..., TO €CTh 1A M0BOro HATYpaIBHOTO /1 BEITIQNHAETCS PABEHCTBO

ns1 = ap + d.

W3 onpepenenys apudmMeTHUECKOl MPOrpeccuy CEAYeT, YTO Pa3sHOCTE MEX-
oy 106BIM €¢ YIeHOM, HauMHas Co BTOPOTO0, U MPEABLIYNHM HICHOM paBHA OJIHO-
MY 1 TOMY e uucny — pasHoctv d, To ectb a; —a; =d, a3 — ax = d, ... . Utak,

: Ap —a,=d.

Bepro 1 Hao0opoT: ecny B HEKOTOPOM YHUCIOBOM MOCNEAOBATENLHOCTH Pa3-
HOCTE MEXIY MOoOBIM €€ YWICHOM, HAYMWHAs CO BTOPOro, ¥ NPEIBIAYIM YIEHOM
paBHa OIHOMY ¥ TOMY K€ YMCIY, TO Takas MoCneJOBaTEeNbHOCT ABJACTCH apud-
METHYECKOM 1POrpecCHeii.
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ApudMeTHIECKHE NPOIpeccHut MOTYT ObITh KOHEUHBIMH (MpHMep 1) U Becko-
HeuHbIMH (npumep 2).

Yrobul 335141 apH(METHYECKYH) NPOIPECCHIO, /I0CTATOHHO YKa3aTh ee nep-
Bblil YI€H U pasHocTb. Torpa Kaxasld NOCACAYIOUMEH YieH MOXHO BBIYHCIUTH NO
NPEABILYILEMY 1O PEKyppenmuotl hopatyne a,, = a, + d.

B tabnuue npuBenepl npuMeps! apHGMETHHIECKHX NPOTPECCH JIfIA HEKOTO-
pbIX 3HaUenu a) u d.

a d AplmeTHUECKas NPOrpeccHs
l 2 18550709

0 -2 0;-2; 4;-6;-8; ...

5 0 Je 58 5080

1,1 =05 1,1; 0,6; 0,1; -04; -0,9; ...

PaccmoTpum ceoticmea apughmemuyeckoii npoepeccuit.

1. B apudmeruueckoii nporpecenu 1; 3; 5: 7; 9; ... Kam/Ielil UieH, HauHHAas
€O BTOPOTO, SBNSETCSH CPENHUM apH(METHUECKMM JIBYX COCEAHUX C HHM HIICHOB:

3=£; S:M; ?zﬁ;....
2 2 2

TlokaxemM, uTo Takoe cBOiicTBO HMeeT Mobas apupMeETHIECKas! TPOTPeCcCHs.

[Tycte umeetcs: apudmetuyeckas nporpeccus (a,) ¢ pasHoctsio d. Torma s
BaTypalbHBIX 3HAYEHUH 1> | BLINONHSIOTCS PABEHCTBA: @), — Gy =d, Qi —a,=d.
Orcrona: a,— G, = Gy — Ay, 20, = Q) + A

—- an—i + afr-rl

a, = 3
Ceoitcrmeo 1. 6ol unen apumerHyeckoli nporpeccHn, HAMHHAA €O

BTOPOIO, SIBJISIETCS CPEIHHM ApHPMETHYECKHM ABYX COCEIHHX ¢ HHM 'LJIeHOB.
C 3TuM cBOCTBOM apu(METHHECKOH NPOTPECcCHU U CBA3aHO ee Ha3BaHHE.

2. PaccMOTpUM KOHEUHYIO apu(METHHECKYH MPOTpeccuio (x,), MMEIONyo
7 unenos: 3; 5; 7; 9; 11; 13; 15. Haiinem cymmy kpaifHux uneHOB nNporpeccuu 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 nio0bIX ABYX HNEHOB apH(METHUECKOH NpOrpecchH, paBHOOTCTOS-
LIMX OT ee KpailHuX 4IEHOB, paBHA CYyMME KpaHHX WIEHOB.
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ch()ﬂmyem 3TH COODpaXKEHHMsI ANA MPOM3BONLHON KOHEuHOH apudmeTyue-
CKO#i IIPOTPECCUH @y; a; ...} @, C PA3HOCTHIO d.
Iycts a; + a, = m. Torna:
a,+a, ,=(a+d)+(a,—d)=a +a,=m;
a,+a, ,=(a,+d)+(aq

-l

=a,+d,, =muT. Ji.

a; atd, a,+2d, ) a,—2d, a,—d: a
a, ta

n

a, t+a,

a ta,

Ceoitcmeo 2. Cymma JIHO0BIX JBYX 4iIEHOB KOHe4YHOH apu(MerHYecKkoii
APOrpeccHH, PABHOOTCTOSALIHX OT ee KPaliHUX YJIeHOB, PaBHA cyMMe KpaiHux
YJIEHOB 3TOH NPOrpecCcHH.

e | . FT T T
4: tl Fl-pvmlepbl pemeﬂvm ynpam-lel-lluﬁ

i
K

T

Y epanuenue THaliTu pasHOCTL ¥ TpeTHH uneH apu()METUUECKOH NPOrpeccHu
(@) 1; 1.2 .
sB a70# nporpeccud a) = 1, a; = 1,2. [loatomy:
d=ay-a,=12-1=02; as=a:+d=12+02=14.
Oteer. 0,2;14. »

Vnpasaicune 2Spagercs nu nocnenoarensHocts uucen 3: 0: —3: —6; -9 apud-
METHUECKOI nporpeccueii?
«G03HAYMM YJIEHBI 3a/[aHHON TTOCHeN0BATEBHOCTH:
a;=3; =0, an=-3; uy=-6; as=-9.

Haiizem pasHOCTb NOCAENYIOIIETO H NPEALIAYILETO HICHOB NOCNEI0BATENb-
HOCTH:

a-—-a,=0-3=-3;

i—a;=-3-0=-3:

ay—ay=—6—(-3)=-3;

as —a; =-9 — (-6) =-3.

Tak Kak nonyyYeHnsie ba*snncm PaBHBI OJHOMY W TOMY %€ YMCIy -3, TO 3Ta
110CNEI0BATENLHOCTD ABNACTCS apUPMETHHECKOH NporpeccHei. ©
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Vupamwuenne 3.Mexay uucnamu 7 M 15 BCTaBUTL Takve HKCNO, YTOOB! BCE TPH
gicaa 00pazoBaiIH apUPMETHUECKY O MPOrPECCHIO.
o[lycTh X — MCKOMOE YHCIIO, TOT/A MOCHEA0BATENLHOCTE 75 X; 15 — apu-
MeTHYecKas nporpeccus. Bropoil wien apudmerHyeckoil nporpeccHn sBisieTes

T+15 _

CpesiHUM apu(METHIECKHM NEPBOTO H TPETHETO UIEHOB: X = 11

Orpert. 11, o

I I ¥ | I
! ) | |
11 -+ YetHo
4 1 i ER PRy _
677. SBnsercs mu apudMeTHYECKOH NporpeccHeii NoCIeOBATENBHOCTD:

I¥ |

| 1
| |
L £l '

a) 1; 2: 3: 4; 5; ... — 1iocne/IoBaTeNIbHOCTE HATY PAIBHBIX YHCET;
0) 2; 4; 6; 8; 10; ... — nocnefoBaTEIBHOCTE YETHBIX HATYPAIBHBIX YHCEI,
B) 1;4;9; 16; 25; ... — n0cieN0BATENBHOCTL KBA1PATOB HATYPAIBHBIX YHCETT;

r)-1; -2; -3;-4; -5; ... — nocneoBATENEHOCTE OTPHLIATENBHBIX LieibIX uHcesn?
678. YkaxuTte NEPBEHIH WieH 1 Pa3HOCTL APUPMETUEECKOM NPOrpeccut:
a)2;7;12; .. 06)0,7;1;1,3;...;
B)6;5.5:5; ...; 0 -9, -7;-5; ...
679. Haiigire neperie 4eTkIpe wieHa apimeTHUecKOH Nporpeccht (a,), B KOTOPOH:
a)a, =5d=2; 0)a=7,d=-2.
680. Haiijure uerBepTriit unen apupmMeTHIECKOH NPOTPECcCHn:
a) 7; 115 15; ..; 6)13;10:7;....
681. Haiinute pa3HocTs i Hepsbiii ileH apu(MEeTHYECKOMH NpOrpeccHu:
a)a;4;7; .. 6)a;s5:3:....

T - —_—
Lodecalod Lt .b,t

i : | ! i ’ |

T

i

o
i : | 4
682. 3anmiuKTe N0CIENOBATENEHOCTE HATYPANibHBIX YHCE, KPaTHEIX 6, fABnsercs

e
bk

JI¥ 9Ta NOC/EA0BATENLHOCTE apH(neTHIecKuil nporpeccruei?

683. Haitgue pazHocTs, TPETHH N YETBEPTHIH YNeHbl apHOMETHYECKOH Tporpec-
cHH (a,), B KOTOPOIi:
a)a, =5;a,=8; 0)a) =-2;a,=-5:
B) a; =0,78; a, = 0,78; ) a =-9.1:a,=-8.L

684. Haiiyinre nepsuie YeThipe HicHa apuMeTHYECKOH NPOIPECCHH (4,,), B KOTOPOH:
a} a| = 10;d=35; 5)3[24,5;(f:--(},5-

685. Haiijwite pa3HoCTb ¥ NATEIH uiek apil)MCTHHECKON IPOrpecCu:
a) 1A 1.7; 2 0) -3;-2.8.-2,6; ....
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686. Haiigute pasHOCTh U 4€TBEPTHII YileH APHPMETHYECKON NPOrPECceHH:
2) 10,5; 13; 15.5; .. ; 6) V2+5;V2+3; V241 ...
687. Haiimure Bropoii uneH apuhMeTHUECKOI NIPOrpeccu:
a)-5;a,—13; .. 6) V5:an 4-5; ...
688.  Haiismte mectoii unen apudMeTHUECKOH NPOrPecCHH, eCI NSTHE U cellh-
MOH €€ YIEHB! COOTBETCTBEHHO PaBHbLL:
a)4.8u7.8; 0) 16,8 22,
689. Yerseptotii wied apudmeruyeckoll nporpeccun paseH —15. Uemy pasHa
CyMMa TPEThEro U NSATOro 4IeHOB ITOI nporpeccuu?
690.  Jleestoiit unen apud)MeTHHECKO nporpeccud paseH 23. Uemy pasHa cymma
BOCBMOTO M JICCATONO YIEHOB 3TOH nporpeccuu?
ket rlnd L
! e n |
691. fpnsarotcs MM nocnesOBaTEBHBIMM WiEHAMH apH(METHIECKOH nporpeccuu
YHCHa:
a) 7+45: 9+245; 10+345; 6)4; (Ji—l]?;4—4\6?
692. Mexay umcnamu —5 ¥ —1] BeTaBbTe TAKOE 4MCII0, YTOOB! Bee TpH uucna 06-
pasoBaliv apuPMETHUECKYHO ITPOIPECCHIO,
693.  Haiimite BTOpO# M YeTBEPTEI UileH apU(METHUECKOIT IIPOrPECCHH:
a)1; ¢ 09; ¢s...; 6) -\E; as; 3.2; Vo P
694. Tlepsolit ¥ ueTBepThll wieH apu(MeTHHECKOH NPOrpecCH COOTRETCTBEHHO
pasubl 3,8 u 7.5. Haltrre cymmy riepBbIX YeTHIpEX ©ACHOB 3TOM nporpec-
cuu. )
695.  Oner, Ilerp, Cepreit u Auapeii nosumm peify. Konnuectsa noiiMaHHbIX #Mu
peiOHH 00pazyioT apudmeTuyeckyro nporpeccuio. Memnkie Beex pbiOHH —
9 — noiiman Iletp, a 6onsine Becex — 18 — Oner. Ckonbko peiGHH noHMau
Cepreit i Anapeit eMecte? CKoilbKO Beero priOuH notimanu pebsira?
696. Tlpu kaxux 3HaueHusix m uucna 2, 2m —30 1 m — 8 sABIAOTCH TPEMs 110CHE-
JI0BaTeNbHLIMY YileHaMu apudmeTHUECKOH nporpeccut?
697.  Haiigure Tpetuii unen apudmernueckoil mporpeccuu (x,), ecnu X, = 73 u
b :5\/3.
— T ———t T T T T T T
| Yposshs B | "
| BEimakBENEERRED.Y
698. Tlateiit unen apudMeTHHECKOM Nporpeccuu paseH 2,5. Haligute cymmy nep-

BBIX JIEBSTH WIECHOR ITOi NpOrpeccuu.
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699. ‘ncna, onpeensitoLHe rpajlyCHbie MEphI YITIOB TPeyroaLHHUKa, 00pasyroT apud-
METHYECKYH nporpeccHro. Haliaure cpennuil no Benuaune yrosn TpeyroisHuka.

700. UucnoBbie 3Hak€lHs AUAMETPOB MATH LIKHBOB, HACAKEHHLIX Ha ONIMH Ball, 00pa-
3yI0T apUMETHYECKYO nporpeccrio. JIMamerp HAUMEHBIIETO HIKUBA PABCH
34 cm, a nanboneiiero — 46 cm. Haiiurre AnaMeTphb! OCTANBHEIX TPEX HIKHBOR.

0 0 8 ”

!' _—[ i3 '__'] "!;nﬂ" o I i s 1 ke
1 5 O

701. Yro Gonbinie: 24/3 w10 2
702. Peiute cuctemy ypagHeHuUI:
a+4d —(a+2d)=-4; 3x+2y=-3;
a (a+d)(a+3d)=-3; g {
703. Peinute ypaBHeHuUe:

a) ¥ +6x-7=0; 6) x+6Jx—7=0.
704. B moMeHT OTYanHBAHMS NOJKH OT IPUCTAHH Y OJIHOTO M3 NACCAKHUPOR yriana

x' =y’ =-8.

B BOAy uuisna. Jloaka, npoiiusg 4 KM 0o TeueHUI, pasBepHynach M Ha pac-
CTOSHHM 2 KM OT NpPHCTaHH HacTurna musmy. KakoBa cKOpocTk 1Mkl OT-
HOCUTeNEHO Gepera, eciiv CKOPOCTH NIOAKH B cTOs4EH Bone 6 km/a?

BEER ©opmyna n-ro unexa apudmeTuueckoit nporpeccumn

Urobbl 3a1aTh apHMETHHECKY 0 TTPOrPECCHIO, JOCTATOMHO YKa3aTh €€ NepBbii
4JeH H pa3HOCTD, a TIOCAEyouHe YnEeHb! MOXKHO HAMHTH 110 (hopmyne a,. = a, +d.

Hanpumep, HalneM HECKONIBKO [IEpPBBIX UNEHOB apu{)MeTHHecKoil mporpec-
cuu, B Kotopoii a; =4,d=3.

Tonyuum:

m=aq1+d=4+3=T7,
a;=a2+d=7+3= 10.

Jlanee MOXHO HalTH ay, as U T. 1.

Yrobbl HaliTi uneH 3Toil mporpeccHM ¢ OONBIIMM TOPSA/IKOBBIM HOMEPOM,
HATpUMEp, dsg, HYIKHO BBHHIONHHTE MHOTO BbMMMcTeHui. [loatoMy BRIMMCneHHE
YIEHOB apH(METHYECKOH MPOrpeccHu 1o GopMyne d,, = a, +d 4acTo spnsercs
HeyZ0OHBIM.

Haiimem Gonee KpaTkuil MyTh BBIYHCAEHHA A-TO 4iieHa apu(METHYECKOIl
nporpeccun (a,).

ITo onpeaenenuio apUPpMeTUHECKOH NPOrPECCHH TIOMYTHM:

m=a;+d,
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a,=a,+d =(a,+d)+d =a, +2d,
a,=a,+d=(a,+2d)+d =a, +3d.

3ameuaem, 4TO B 3TUX popmynax koahduuuent npu d Ha 1 MeHblue niopsii-
KOBOTO HOMEpa HMCKOMOro HiieHa mporpeccuu. Tak, as=a; +4d, ap=a + 19d.
Utak, moxem 3anuvcarhb:

a,=ay+(n-1)d.

[Monyuennyo (opmyiy HasblBaIOT popmyaoti n-20 wiena apugpmemuyeckoi

npozpeccuu.

Vnpaxuenue . Halitu nesatoii unen apudmeruyeckod nporpeccuu (a,): 3; 4,2;
3K en
¢ Hmeem: @, =5. Haiinem pasnocts nporpeccun: d =4,2 -5 =-0.8. Torna
ag=m +8d=5+8"(-0,8)=-14.
Otser. —1,4.9

Viipaskaenue 2, Haiitu nepseif unen apu)meTHueckoi nporpeccuu (a,), B KOTO-
poii d =-2, ag =93. g
s Wcnone3sys gopmyny n-ro yiexa apupMeTHHECKOI Nporpeccuy npu 1 = §,
nonyuuim: 93 =a; + 7 - (-2). Otcrona a; =93 + 14 = 107.
Otger. 107.2

Ynpawuenue 3. Ssnsierca mi uucno 181 wunerom apuMeTHIECKOI NPOrPecCcHH, B
kotopoi a; =3,d=5?
¢ Yucno 181 Gyler uneHOM IIPOTPECCUH, ECIIH CYUIECTBYET TAKOE HATYpalib-
HOE 4MCNO 11— MOPAAKOBLI HOMEpP wWieHa NporpeccHy, 4to a, = 181. Tak kak
a,=aq+n—-1d, 1o 181=3+(m—1)-5. Peuim mnonydeHHoe YpapHEHUE:
181 =3+ 5n—5; 183 =5n: n=36.6. Ynicno 36.6 He sABNAETCH HATYPAIBHBLIM. 110-
atomy uucno 181 He siBnsieTcs 4ieHOM AaBHON apufimMeTnyeckoil nporpeccHu.
Oreger. Het.

Ynpaxsenne 4. HaiiTy niepenlit uien U pazHOCTL apu(METHHECKOH Nporpeccuu
(a,), ecny cymma BTOpPOTO M NATOrO €€ wieHoB pasHa 20, a pa3HOCTh AeBATO-
IO ¥ TPETHEro HieHoRB pagHa 18.
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o [lo ycnoBuio umMeem: @; + as = 20, ay— a5 = 18. 3anucas uieHel a, ds. o ¥
ay; no ¢opmyie n-ro uneHa apu(pMeTHHEeCKOH Nporpeccuy, MONY4HM CHCTEMY
YPaBHEHMiA:

a,+d+a,+4d =20, - 2a,+5d =20; [2a,+15=20; .
a,+8d-a,~2d =18. TKyza. 6d = 18: d=3 ay=25,d=3.

Ortser. 2,5 3¢

T j{ —
CPEMA ||

i # 4 !

705. 3ammnute Gopmyiy r-ro wieHa apudmeTHuecko nporpeccui (a,) ¥ Haitau-

TE ), ECIH:
a)a, =11, dZ%; 0)a,=-3,d=-+4.

706. Haliaute poceMuauateiii uneH apuhMeTHUECKOH NPOrpecCHU:
a)l:13:1.6; .. 0)3: 1:-1.....

707. B apudmeriueckoii nporpeceuu (a,): ¢, =0,5; d =2. Haijwre a; . q;;.

708.  Bammimte GOpMyITy £-T0 HWieHa apumMeTHIECKOM NPOTpeccuit (a,) U HaluTe ag:
a) 7.8;8,9;10; ...; 0) -6; -13; =20, ... .

709. Haiinurte nepseblii wieHn apu()MeTHIECKOH MPOTPECCHH, €CIM €e pasHOCTh U
JIEBSATHIH WieH COOTBETCTBEHHO PABHAL
a) 0,5; 3; 6) 0,2; -2.

710. Haligure nepewiii wien apudmernueckoil nporpeccuu (a,), eci:

ﬂ) {I:Z,S;a“: l]; ﬁ} d:'—%; ﬂ'm(,-:U.
Hairdume nopsokoesiit HoMep YAeHa a, apuihMemuieckol Rpoepeccu, ecii:
711 a) a,=3; d=-5; a,=-37; 6) q=-7;, d=2; a, =8l.
712. a)a,=L: d=7: a,=T71: 6) aq =-20: d=3: a,=-2.

Y

= ; F T )

1 | “ | 1 i :_ i

i R . (i 3

5 L : ! | 1.1 Y

713. Spasercsi sv uneHom apudmerHyeckoi mporpeccun —2; —5; —8; ... 4mcno
-84, urcno —152?

714, Slensetcst v uncno 130 wieHom apH(MeTHUECKOH NPOrPecCUH:
2)4;7,10;...; 0) 23; 34, 45; ...7

715. Jlomauas cOCTOMT M3 JIBCHANLATH OTPe3koB. [linHa neproro oTpeska parHa
25 cm, a KaKI0r0 NOCMEAYIOIIEro — Ha 2 CM MEHBIIE, YEM TIPE/bLIYLIErO.
Kaxoga juiiHa camoro KOpoTKoro oTpeska’?
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716. Haiigute nepsuidi uneHd 1 pa3HOCTh apUPMETHUECKOH MPOTPECCHU, CCiIM ec
YeTBEPTLIH 1 ACBSTHII YWieHbl COOTBETCTBEHHO PaBHE! 16 1 41.

717. Hadipurre pasiiocts M NATHAILATEIH Y/€H apu(IMETHUIECKOH NMPOTPECCHH, ec-
71 €¢ TPETHH wicH pasex Y, a cyMMa IIATOr0 W JIEBSTOTO WIEHOB pasHa 2.

718. Haitaure pepsitoiii unen apudmerudeckoil nporpeccnu (a,), eciu az=9,
ajg=-— 17.

719, Haitgute neppolii uned H pasHocTs apumersyeckodl nporpeccu (c¢,), mis
KOTOpO# ¢; + ¢5 = 10, 3 + ¢4 = 31.

720. Mexy uucnamu 8 U 63 BcTaBeTE HETHIPE HMCHA TaK, YTOOH OHH BMECTE C
[OAHHBIMHK uncnamu 00paszoBali apu(METHIECKYO NPOrPECCHIO.

721. Mexay urcnamu 2 ¢ -6 BCTaspTe TPU HUCNA Tak, 4TOOB! OHW BMECTE C NnaH-
HBIMH 4HCAaMH oOpasoBanu apupMeTHHECKYIO TIPOrPECCHIO

T e

¥p[0ﬂerh A
o ey TN AL & e

722. Hallgute mnepBeli OTpHMLATENBHBIH wieH apuMETHUECKOH TMporpeccHy

7257095 004

723. Haiiaute nepsblil nonoxurensHulil wieH apudmeTuHeckol mporpeccus
-90; —85,6; ... .

724. CKONBKO TMONOXKMTENBHBIX 4NCHOB B  apU(METHHYECKOH IPOrpeccHH
28;27,7;..7

725. [aus! ape apudmMeTuteckuie nporpeccu (x,): 7; 26; ... ut (v,): 3; 8; ... . Hait-
JIMTE HaUMeHBILHH 061l UneH 3THX MPOrpeccHit.

LT i pogsppenus || |||

726. TlpunagnexuT nu yucno —2 oﬁnacm 3HAuYEHUI (]Jymclum y=x"+5x+

727. PeluuTe HepaBeHCTBO!
a) 3n’ -10n+7>0; 6) (21-x)(2x+3)20.

728. U3 ypusl, B KoTOpoii viMeeTcsi 15 wapos, MpOHyMEPOBAHHBIX HHcIaMu oT 1
Jo 15, wayran einuMaroT oauu wwap. Halmute BeposTHOCTE TOro, YT0 HOMEP
BBIHYTOTO Illapa OKaxeTCs JlenuTeneM uucna 15.

729. Jlokaxwure, 4TO 3Ha4eHUE BBIPAKEHNSA ,Ixz +5xy+y’ SBISETCH LETBIM HHC-

x—=2y=-5;
nom, ecu (x; y) — peitieHHe CHCTEMBI YPaBHEHUIH
- Bx+y=6.



24. opmyiad CYMMbI REPBLIX 1 LACHOE APUPMCINUNCCKOH PO PeCCn 179

28 ©opmyna cymmbl nepBLIX N YNeHOB
apuMeTYEeCKon NPorpeccum

Ipsviep. Hajimi cymmy uarypaishbix dnces ot 1 10 100 BKIIOUHTENBHO.
3anuuiem cyMy S aHHLIX YHCEN AByMA criocofamiu: B NOpsiIke BO3pacTaHHs
¥ B NOpsiKe YOBIBAHMS ClIaTaeMbIX 1 TIOYJICHHO CIIOXKHM TI0:Y4€HIIBIE PABEHCTRA:
S=1 + 2+3+...+100

t S=100+99+98+ ...+ 1
25= 101 + 101 + 101 + ... + 101

CyMMBbI TIap UHCEN, PACTONOKCHHBIX APYr MO [pYroM B IpaBhIX 4HacTaAX
YTHX PaBEHCTE, PABHEI ONHOMY M TOoMY e uucny 101; Tarux nap 100. [Toaromy
285=101- 100.

' W @'zﬂ = 5050.

Hrak, cymma seex HaTypaibHbix udcest ot 1 o 100 BarountensHo parna 5050.
OtmeTHM, YTO TI0CNEOBATENBHOCTS HATYpalbHBIX uucen L; 2; ...; 99: 100
ABNsgETCH apu(MeTHYecKoil mporpeccuet (a,), B kotopoit a; = 1;d = 1; n= 100.
Hcnonezyem pacemorpeHHBIH criocol ans BeiBoga GOpMyIIEl cyMMEL S, nep-
BBIX 1 4NIEHOB NKO00# apuMeTHUECKOH TIPOTPECCHH A); A23 .-.3 Oy - -
3anuinem:
S,=aqta,+a +..+a,;
Sﬂ :an +(.i'"_| +aﬂ—2 +"‘+al %
CJ10%UM TOUNEHHO 3TH PABEHCTRA, NONYUHM:
28, =(a,+a,)+(a, +a,,)+(a, +a,,)+..+(a, +a,).
Ilo croiicTey 2 apu(pMETHUECKOI MPOrpeccHi CyMMa KaKAbIX ABYX WIEHOB,
B3ATHIX B CKOOKH, paBHa @) + 4, TakMX cyM ecTb 1, TIO3TOMY:

28, =(a, +a,) n.
Orcrona
a +a
g mekitn w 1)
" 2

Ecnu B 370ii (hopMmysie BMECTO @, TIOACTaBHTL BhIpakeHue @, +(n—Dd, 1o

MOJIYYHM:

5 = a,+aq, +2[n—])d e 2q, +(;z—l)d .
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. Uil )

S, 3

(2)

Dopmyael (1) u (2) Ha3BIBAIOT opuyravu CyMMbl NEPELIX N YIEHOE GpUd-
MENUYECKOTl NPOZPECCUl.

T . i - M. 1 o

| | | ! - o || =y
1+ FpuMepb! petueHUs ynpaxHeH ———| &%/
HER I'!p; ¢PT p_t!u i _Yp |1l “t L.l ) |9

Yupaosnenuce [ Halite cymMMmy nepBelx AeBsiry wWieHOB apu(MerHueckoii npo-
rpecenu (a,): 3;7; 11: ... .
el-it cnocob. Umeem: a,=3, d=a,-a,=7-3=4. Hailinem ay: ao=3+
+ 8 - 4 = 35. Tlo dopmyie (1) naxonum:

5,=222.9=171,

2-11 cnocod. 3nas, uto a; = 3, d = 4, no gopmyne (2) Haxoaum:

S.,=%ﬁ-9:m.

Ortser. 171. «

Yapanwmenne " HaifTi cyMMy HEUETHBIX HATYpaibHBIX YHCEl, HE MPeRbIAIMX 71.

alleyeTHeic HaTypaneHsle Yucna 00pasyrT apH(MCTHYCCKYIO MPOrPeccHio
1; 3: 5;..., B kotopoit ay =1, d=2, a,=1+(n—-1)+2=2n- 1, Haiine™, kakoii
MOPANKOBLI HOMEP uMeeT yiied 71 9t1oil nporpecenn: 71 = 2n — 1: n = 36. Cnepo-
BATC/IBHO, HY)XHO MCKaTh CyMMY MEPBBIX TPHILATH 1LICCTH YACHOB NPOIPECCHM.
Hmeenm:

1471

S =—=—-36=1296.
: 2

36

Orger. 1296. &

Vnpamaenne 3Haiity cymmy narypanbelx ymce: ge Gonbue 103, koropele 1pu
necieHud Ha 9 parort ocratok 1.
aHaTypaibHEIE UMCAA, KOTOPBIC NPH JeAeHuu Ha 9 aarT octatok 1, 06pasy-
KT apH(MeTHYecKyo nporpeccuto (a,): 1: 10: 19; ... B xoropoit ¢y =1, d=9,
a;=1+9n~1)=9n-8. Haiinem. cKONbKO YICHOB JTOi MPOIPECCHH HE PEBbI-
waror 105. JTns aroro pentum nepasenctso a, < 105:
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On—8<105: In<113: n< 12%.

CiieaoBaTeNnsHo, HYXKHO HMCKATH CYyMMY HCPBBIX JBCHAIUATH WICHOB TPO-
rpeccun. Umeem: ap=1+9-11=100; S, =1—+§—02-]2=606.

Otser. 606. =

Yupesenerre {Haittn nepBslit wieH apudmernieckoii nporpeccuv (a,), eciu
CyMMa BTOPOIO M ABCHAAATOro ¢¢ 4icHOB paBHa 20.4, a cymma NeEpBeIX
oaMuHaauary — 121,

Tlo yenosuro mmMeeMm: ap +a12=20,4; 8, =121. HUcnonezys dopmynsl
71-T0 4i€Ha ¥ CyMMsI NCPBRIX I {ICHOR apH(IMCTHHCCKOH MPOrPECCHH, MOMYHIM
[ai+d+a1+lld=20.4;

CHCTEMY YPaBHCHHIA 120.«}100’ - Orcrona:

2a, +12d = 20,4; a,+6d =10,2; |d=-0.8;
(a,+5d)-11=121; |q +5d =11, a,+5d =11;
Orper. 15. ¢
Vipampenye SCRONBKO HYKHO B3ATE HMEPBBIX WICHOB apH(METHUECKOH Ipo-
rpeccun (a,), B kotopoii a; = 2; d = 1. utodet Hx cyMma pasHsiacs 907
“Mcnone3ys Gopmyny cyMMBI NICPBEIX /1 WICHOB apH(hMETHYECKOR 11porpec-
2a, +d{n-1 2-241-(n-1
cu S, =—'—-2(—)-n. TIOJIYYuM: 90:—7()--
n+3In—180=0; n; = -15, ny = 12. Kopeub iy = —15 He yaopnerBopsier yCIoBHIO

n; 80=wn+3) n

3aiaauu. Cnenoparensto, =12,

Oreer. 12, e

T T T T T T T P
(S (MR 500 i B s b | '

|
1
i
i
£

e USRS

730. Haiinnte cymmy nepBbIX OAMHBAALATH 4IeHOB apU(METHYCCKOM 1porpec-

CHW, €CiIH:

a)a,=22;a,=-1; 0)a, =5;a,=15.
Hauionme cvynmy nepewix n unernos apughmemumeckou npozpeccuu (a,). ecru:
731. a)a,=8;d=4;n=15; 0)a=-01;d=-0.1:n=9.
732.8)a,=1,5;d=2;n=8; 0)ay=5d=-3n="T.

733. Haiyute cymy nepeeIx AECATH YAEHOB apH(METHYECKON NPOTPECCHH:
a9 150 0)-2,3;-2.5;-27; ...
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734.

735.

Haiimure cyMy NeprbiX JICBATH YACHOB apHMeTHHECKOH 11Por peccn:
#5897 0)-1;-2;-3; ..
Haiiasre cyMy NepBriX NATUACCHTH HATYPANbHBIX YHCEN.

736.  Haiigsurre cymy NCPBLIX COPOKA HATYPaibHBIX YHCEIL
737. JlauHbl CTOPOH NATHYIONIbHUKA O0pasyloT apH(MCTHUCCKYIO MPOTPECCHIO.
Haiiaure nepuMerp naTHyrojibHHKE, CCIM JUTMHA €ro caMoil KOpOTKOif CTo-
poHel paBHa 4 cM. a camol anunboli — 12 cm.
738. CyMMa nepBbIX ISTH WICHOR apudmeriueckoil nporpeccus (a,) pasna 25.
Haiipure naTelil 4wicH nporpeccu, ecnv a, =-5.
739. ¢ yMa ITCPBBIX ACBATH WICHOB apu(METHYCCKON nporpeccun pasha 126, ne-
BATHIH uneH papen 54, Haiinure neppslii wieH a1o# nporpeccuu.
I BT =+
Y B il
| £a
740. Ha#ipute cymy HEUCTHBIX HATYPAIBHBIX YHCE HE Oonsuic 81.
741, Haiinmre cyMy 9CTHBIX HATYpaIbHBIX HHces Ke Gonbuie 100.
742, Haiinure cymy HaTypaisHBIX YHCET, KPaTHBIX 7 M He Goblue 145,
743. Haiiznre cyMy YeTHBIX HaTypajasHBIX 9kces o1 24 1o 120 BKIIOYHTEIIBHO.
744.  Haiimute cyMy HCHETHBIX HATYPANbHBIX Yuces 0T 17 10 117 BRIOUMTEIBHO.
745. CKOABKO HYKHO B3fiTb TNCPBBIX 4IEHOB APH(METHHCCKOH IMPOrpeccuu
16; 14; ..., wtobs! uX cyma Obuia papHa —4347
746. Haiinute nepselit wieH M pasHOCTh apH(METHYECKOI NporpecciH (a,), ecny
ip 233; Sg = 88.
747. Haiiaure pasHocTs apudMeTHUCCKOH NPorpeccht (ay), ccim g = 0; Sy, = —18.
748. Halinure cymy NepBeIX ACCATH WICHOB apu(MCTHHCCKOH MPOrPeCCHM, M-
ToIi W BOCBMO# YJICHBI KOTOPOH COOTRETCTBCHHO paBusl 12 u 27,
749.  Jlepsiteiii wen apudMeTHUYCCKO#H Nporpeccuy Gonsllie YeTREPTOTro B TPH pasa,
4 uX cymma paeHa 20. Haiinte cyMy NEpBoIX BOCEMH YJICHOB NPOTPECCHM.
750. Dkckaparop BIPBLI TPAHIUCK JUTMHOM 375 M, npHyeM 3a nepesii ICHB OH Bel-
peut 50 M, a 3a KaXaBIH cnenyroWMil — Ha 5 M Gonbuie. 4eM 32 NPCABILYLLHIA.
3a CKOJIBKO JIHEH 3KCKABATOP BBIPHUI TPaHLICH?
I NN ER] T [l
| Yposeht B % |
i I i I i i )
751. Haiinute cyMy MepBBIX JBajUaTH HATYpAIHLHBIX ABY3HAYHBIX YMCEN, KOTO-
phi€ MpH AEICHHU Ha 3 a0t ocTaTok 1.
752. Halaute cymMMy HaTypajibHBIX TPEX3HAYHBIX YHCEN, KPATHBIX 4.
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753.

754.

755.

756.

757.

T T— -

Haiiawre cyMy wieHOB apH(MCTHYECKOH MPOrpeccHy € ACBATOrO 10 aBaina-
TLIN BEIHOYHTEIBHO, CCITH NEPBBIH WieH NPOTPCCCHH PascH 5, 4 pasHOCTh — —2.
Halnure cymmy 1epBEIx i:

4) YeTHBIX HATYPalbIbIX YHCET, ©) HEUYETHBIX HATYPAIbHBIX UMCEL
Haligure HaTypanpHOE HYHCIO, KOTOPOC B 5 pa3s MEHbLIE CyMMbI BCEX HaTy-
PANBHBIX YHCCH, EMY IIPEAIICCTBYONHX.

Pemure ypaBHCHUHE:

a)6+ 11+ .+ (1 +5n) =111 (n— HatypaneHoe YuCioO);

) (x— )+ (x=3)+ ... +(x—27) =350

st nonveky 10 aepeBbeR, paclonoKEHHBIX B PAl HA PACCTOSIHUM 3 M Apyr
OT ApYT4, CAZOBHHK JIIf KOKAOI0 ACPEBA OTAENLHO NPHHOCHT BCAPO BOIbI
U3 KOJIOAUQ, pacnoioKeHHOTo B TOM e pamy B 10 M ot mepeoro nepesa.
CKONBKO BCETO METPOB NPOWAET CANOBHHUK, YTOOBI MOJMTE BCC ACPEBLA U BO3-
BPaTHTLCA K KONOALY?

o T T I I I

s o

758.

759.

760.

761.

Ioctpoiire rpaduk (yHKImH y = —2x” + 8x. Mcronbys rpaduk, Hafinure:

a) obnactk 3Ha4CHUN PYHKLHH; '

0) Bce 3HAYCHMA X, MPH KOTOPLIX (PYHKIHS IPHHHMACT OTPULIATEILHEIC 3HA-
qCHHS;

B) IPOMEKYTOK, Ha KOTOpOM (yHXIINS BO3pacTacT; yObIBACT.

Ckoneko kwiorpaMmos 9%-ro n 12%-ro cnnapos cepeGpa HYKHO B3ThH,
yto6b! nomyunts 50 Kr cnnasa, copeprxaruero 10,8% cepebpa?

JlokaKuTC HCPaBCHCTRO:

a)Qa— 1Y >d - 1; 6) a' +16b 284’ \b.

Pewiute cucremy ypasHensuii:

){f—zfz?; " {x—Zyzl;

x+y=2; x2+2——~y2+2xy.



184 4. Hucavssie seciedosametviiocniin

i FeomeTpuueckas nporpeccusn n e cBONCTRA

B OnaronpHaTHEIX YCJIOBHAX HEKOTOpPBIC DAKTEPHH PasMHOAAKTCS TAK, YTO
HX KONWMECTBO ynpamsaercs kaxcasle 30 MuuyT. [losromy, ecii nepBOHAYAIBHO
Obtna onHa Gakrepus, To nx Oyner:

yepes 0,5 u 2

gepes | u 4
uepes 1,5 4 8
yepes 2 4 16

Bo sropoMm ctonbue momyuniy mocienoBateipHocTs yueen: 2: 4; 8; 16; ...,
KaK[IbIH 4ICH KOTOPO#, HaUHHAs CO BTOPOTO, PaBEH NPEeABAYIIEMY, YMHOKEHHO-
My Ha 4ucno 2, Takas NocncooBaTesibHOCTE ABNISACTCH NPHMEPOM 2e0MempUtecKol
npozpeccuit.

! I'eomerpuyeckoli mporpeccHeil Ha3bIBAKT NOCAEI0BATENb-

! HOCTH OTIMYHBIX OT HYJIS YHCeN, KaKIbli Y1eH KOTOpOi, Ha-
Onpedenenu

YHHAA €O BTOPOro, PaBeH TNpelbiiylieMy, YMHOKEHHOMY Ha

O1HO H TO Ke YHCI0.

OTO HHCIO HA3BIBAKT 3HAMEHAMENEM 2e0Mempuyeckol npopeccuy w 000~
3HavaloT OykBoii ¢ (Hauaneran OykBa Qpaniy3cKOro CnoBa gwoti — 4actTHoe).

Hrak, ecim umeeM reoMerpHaccKyto nporpeccuio by by; bs; ..., to bo= by + g:
by= b, g; ..., 10 ecTb 0n% MOGOTO HATYPATBHOFO 11 BBIOAHACTCS PABCHCTBO

bui—l = bn T Y.

U3 onpeneneHus reoMeTpuuecKoi Mporpeccuu CeAyeT, YTO YaCTHOE OT Aelie-
Hug 1000ro e¢ yjieHa, HauuHas Co BTOPOro, Ha NpEABLIY LM UIeH paBHO OIHOMY U
b, b

s ] " 1
TOMY XKE YHCIly — SHAMEHATETO ¢, TO €CTh: 7= =¢3 7==¢; .... HUraxk, ;—* =q.
i 2

]

BepHo u Ha000poT: ¢CilM B HEKOTOPO#H OCHENOBATENEHOCTH YACTHOE OT J1e-
JICHUA NI000T0 ee YiiCHa, HAuMHAs CO BTOPOTO, Ha NPEABLAYILMI YICH PABHO OMHO-
MY M TOMY JKC YMCIy, TO TaKas MnoCICAOBATCALHOCTD SIBIACTCA MEOMETPHUCCKOMH
IIpOrpeccucii.

leomeTpHueCKUE NPOIPECCUU, KaK H apupMETHYECKHE, MOTYT ObITh KOHEYHDI-
MH ¥ OECKOHEUHBIMH.

Uro0s1 3a0aTe NEOMETPHYECKYHO NPOIPECCHI0, HOCTATOYHO YKas3aTh €€ [ep-
BbIH YJICH M 3HAMCHaTCb. Torma Kaxabii NOCHCAYIOUIMIE WICH 10 NpeblayILeMy
MOKHO BBIMUCIIUTE 110 pekyppermtoil ghopmyae by, = b, * q.
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B Tabymue npupcaeHs NpuMepsl TEOMETPHYECKHX APOrpeccHil JUis HEKOTO-
poIX 3HaUCHuH b 1 g.

b q I'eomeTprueckas nporpeccus
1 3 1;3;9;27;81; ...
1 =2 1;-2:4;-8; 16; ...
! pgs da Lo L
2 2 25-‘-« 2945 85---
-7 1 =1.-1,-7; -7, -7 ...

PaceMoTpum ceoticmea 2eomemputeckou npozpeccuu.
1. B reomerpuyeckoit nporpeceny 15 3; 9; 27; 81; ... KBaapar Kak/10ro 4ne-
Ha, HAaYMHAA CO BTOPOIO, PaBEH NPOM3BCICHHIO ABYX COCCIHUX C HAM 4JICHOB:

3=1-9; 9°=3-27; 27°=9-81;....

[oxakem. 410 Takoe CROHCTBO HMECT 00 I'eOMETPHYCCKAs TIPOTPECCHL
[lycts umeeTes reomerprueckas nporpeccus (b,) co snameHarenem g. Torna
b,

Lo=g, I’;” = q. Orcropa: —2—-=-"L.
bl

py n > 1 BRIDOJIHAKTCS PaBCHCTBa: b

b =b

" n-l

KBanpar n000ro 4yneHa reoMeTpH4ecKoi Nporpeccus,

Ceoticmeo 1 HAYMHas CO BTOPOrO, PaBeH HPOH3IBENEHHMK) IBYX COCEa-
HHX ¢ HEM WIEHOB.

Ecnu Bee 4iieHB reOMETpHYCCKOIT NPOrpeccHn ARISIOTCS NONOKUTENBHBIMH

-b,,, caenyer, uto b, =./b,_,-b,., . Ciienosa-
TCIBHO, KAX/I6IH YJICH TAKOH 1POIPCCCHH, HAYMHAR CO BTOPOTO, SBIISETCS CPEJIHUM

HHCIaMH, TO H3 PaBCHCTBA bj =b

n=1

FCOMETPUUCCKUM JABYX COCCAHMX ¢ HMM wiieHOB. C 3TAM CBONHCTBOM reomeTpHyc-
CKOH NIPOTPECcCHH ¥ CBA3AHO €¢ Ha3BAHUE.

2. PaccMOTPHM KOHCYHYIO FeOMETPHYECKYIO HPOFPECCHIO (X,). COIepkaliy Ko
mieetk wieHoB: —1; 2; -4; 8; —16; 32. Haiinem npousseietne kpaiHUX *“WICHOB F10%
NPOrpeccHy W NPOW3BCACHHE YICHOB, PABHOOTCTOSIIMX OT KpaiHHX:

X % =(-1)-32=-32;
X, - x, =2-(-16)=-32;
x,-x, =(-4)-8 =-32.

BunumM, uto mpou3BeacHHs UYICHOR IPOIPECCHH. PaBHOOTCTOSIIMX OT €e

KpaHHUX 4ICHOB, OfMHAKOBEL H PABHEI TPOM3BCACHHIO KPAHHIX YACHOB.
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Hcnonb3yem 31H co0oOpaskeHUs s NPOM3BOJILHON KOHEYHOH reoMeTpHuc-
cKoii mporpeccun by; by; ...; b,
IMycte b, -b, =m. Torna:

b b,
bZ-bﬂ—I: |q'_ql:bi.bu:m- b]'bn-2= 24 ql =bz.bn—|:m1----
b b
By Beg brgs s =B 2. b,
1 g Vg q q
I bb, l
bb,
bb,

[lpousBejeHie AHGHIX 1BYX YIeHOB KOHeYHOH reoMeTpn-
Ceonicmeo 2 YeCKOoH Mporpeccun, PaBHOOTCTOAIIMX OT e€e KpadHuX
YJIEHOB, PABHO NMPOX3BEIEHHK lcpaifnmx YJICHOB.

i L T o T T, R, ] T T

| lflplTpr!al f»eTuQHy |

L |

Yupaxuenne | Hallth sHamMeHatens v TPCTH WICH TCOMETPUYCCKOH nporpec-
cun (by): 1; 1,5; ... .

B atoii nporpeccitn by = 1, b = 1,5. [Toaromy:

b, 1,5
q=—£:—=’—=l.5; b, =bg=1,5-1,5=2,25.
1

1
Orser. 1,5;2,25. o

1
Vupamuenue 2.Jlokasars, 4r0 nocnegoparenssocts 8; —4; 2; —1; > SIBIISIETCS
reOMETPUHECKOS NPOrpeccHeid.
|
«O603HaUMM WIECHBI NOCCNOBATENBHOCTH: by = 8; by=—4; )y =2; ba=—1; bs = 2"

Haiipem wactHbie OT aencHus MOCHCAYIOMWCTO YICHA TOCICAOBATCIBHOCTH
HA NPEaBIAYLLMIA:
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by 21
b, 2 2
5-Llip=-L
b, 2 2

1
Tak kak NOMTYYEHHBIC YACTHBIE PaBHBl OIHOMY M TOMY XKC YHCIIY —E, TO
OaHHAA noCnenoBaTe/ibHOCTE ABIACTCA I"EDMETPH‘{CCKOE npmpeccueii CO 3HaMe-

1
HatejeM ——.®
2

Vnpaxunensne 3. Hajity BTOpoii WieH reoMeTpHuccKoii mporpeceun: —4; by —25; ... .
¢ ComtacHo colictBy 1 reomerpueckoli nporpeccuu b; =bb, =(—4)-(-25)=100.

Otcrona by = 10 unu b, =-10.
Otser. 10 un —10.°

ﬂ TTTITED

LI I_l T“P \L‘..... ) J

762. Spnsercs M TeOMETPHYECKOH Nporpeccucii nocaea0BaTe;ibHOCTD:

s

a) 5; 25: 125; 625; ... — nociienoBarebHOCTE HATYPAIBHBIX CTCICHCH Ynea 5;
0) -3; 9; =27, 81; ... — NOCHCAOBATEIHOCTS HATYPAIBHBIX CTENCHCH YMcia —3;
B) 1; 8; 27; 64; ... — nocneHoRaTENLHOCTE KYGOB HATYPATBHBIX YHCE?
763. Yxkaxurc nepebiil 4ICcH M 3HAMEHATCIb TEOMETPHYCCKOH NPOrpeccHn:
a) 1:-5;25;...; 0)9:3;1;...;
7. 7
B) -6; -6, ~6; ...; N7, g
764. Haiinute neppbie TpH tiieHa FEOMETPHYECKOM Aporpeccud (b,), B KOTOPOIL:
ayb;=3;9g=2; 0)b=5.g=-2.
765. HaiiguTe ueTBepTHIil urncH reoMETPHYCCKOH NPOrpeccuu:
a)2;6; 18; ...; 6)-9;-3;-1:....
766. Haligure 3HaMeHATCNIb H NCPBEIH YWICH TCOMCTPHYCCKOH NPOrPCCCHi:

a) bh;; 4 16; ...; 0 b;6:3; ...

S —
Ypoment A {; o |

3anuuume nepevie yemsipe unena 2eomempuyeckoii npoepeccuu (by), 6 komopoii:

8L, . 1
25' 977
768. ayb,=4;9=-2; 6) by =-3;¢=0,2.

767. a) b= 51g=2: 6) b, =
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769. Haiigure 3HamcHaTelb, TPETHI M YETBEPTHIH WIEHBl TeOMETPHUECKOH HPO-
rpecesis (b)), B KOTOPO§:

a)by=5;b.=10; 6) b =3:b,=-0,3.
770. Hailiwre 3uameHartclb H nAThIi 4ICH FEOMETPHYECKON MPOIpeccuu:
a)3:9;27; ... 0)-64:16;-4; ... .
771. Haliznte 3HamMeHatenh M SCTBEPTHIN YWICH reomMerpuyeckoit Oporpeceni:
ay2; 60 18: ... 004;2:1:....
772, Haligyre sTOPOH WICH reOMETPULECKOH HPOrpeccHi:
a) -36; by; -9; ...; 0) 0,7; b, 0,063, ... .
773. Haiinu ¢ rsituiii 4ied reomerpyudeckoii nporpeccu (b,,), eciu:
a)b,=3.b,=75; 0) by =-8; by =~18.

774. Yemy pasiio NpOM3BEJCHKE ILECTOTO M BOCBMOIO UJIEHOB FCOMETPHUCCKORH
FPOTDECCUM, CCIIM €€ CCNBMOI wiien pasen: —8: 1,87

y ;

| m |

775. SIBIsIOTCS JIH TI0CHEAOBATCABHBIMII YAEHAMH I'COMCTPHUYECKOH HPOITECCHU

i n n
3HaUCHMA: a) 1gey; 6) sino, rae o = 5 o= -:— Sl 3 ?
776. SIBsmoTes 11 HOCICAOBATEIBHBIMM YICHAME T€OMETPHYCCKOH FPONPECE M YKMCTIA:
; s 25
a) 3'% 31 316, o) 3;- = T —:5/; ?

777. Wsmepenns UpAMOYTONBLHOTO Nnapanneicnuneaa oopasyior reoMeTpuiceKyio
nporpecero. Haitnute oOsem Napaiienenunena, €ciiy ero HanMexbLice ped-
po pasno 2.5 M. a nauGonbuiee — 10 em.

778.Bo3pact oTha, cTapllero U Miajliero cblHoBeH 06pa3yloT reoMETPHUECKYHO
nporpeccHio. CKOALKO fCT CTAPIICMY CBIHY, €CilM OTiy 32 roja, a Maajiue-
My ceiy 2 roga?
779. Halinure Hen3BECTHBIE YACHB! KOHEYHOH FeoMeTpHUecKoit nperpeccHn:
1 : 3
a) 1; bo; 49; by; 0)8:x: 2w > B by: Zib3 g bs.
780.Mexay uncnamu 1 1 3 BeTaBsTe TAKOC Y4MCHO, 4TOOK BCE TPH YHCIA 00paso-

o ) L%

BATH r€OMETPHYECKYIO ITPOrPECCHIO.

—

I 1 .s~ \e !

781. Yucna 1, x, y sBASIOTCA OAHOBPCMCHHO TMOCAEAOBATENBLHBIMU YIICHAMH apH(-

METHYECKON U FeoMeTpryecKoii nporpeccuit. Haiaure x u v,
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782. Tperwii uncH reoMeTPHYECKOi porpecein pasen 2. Haiinure npousseaenme
NEPBBIX TI5TH WICHOB ITOH [POrPeccHu.

. R A I
T opapuon o oppHn 1

| :

783. Brlasncnnre:

2_7-25 31’"_5_319
Tf 0 e
a) = 5) .
784. Penimte HepaBeHCTRO:
1 -2x= 1j<6~5% &) .ﬂ>!_-f+2
3 6

785. Oana cTopoHa NPAMOYTONBHHKA B TPH pasa Gonblie, a BTOpas Ha 4 ¢M Mellb-
e cropodst Kpajipara. Haifaure nnowane xeaspara, ccny oxa va 10 oM’
GO MIOMAJH NPIMOYTOIBHUKA,

786. Halinure Bce 3HaucHMs ¢, NPy KDKIOM M3 KOTOPBIX HCPABEHCTRO
x’ = 2ax + 4a > 0 BHUIONHACTCA U1 BCEX 3MaTEHHI X.

BI3 ®opmyna n-ro unena reomeTpuueckoit nporpeccum

Y1001 3314TH TCOMETPHHECKYIO NPOrPECCHio (b,). AOCTATOYHO YKazATh €€ NepBblii
HJICH M 3UaMCHATE b, & CIICAYIOLIME WIEHB! MOXHO Hal T 1o dopmyae by, = b, - g.
Hanpsvep, saiimes HecKOibKO NEPBBIX WICHOB TCOMETPHYECKOH [1pOrpec-
CHM, B KOoTOpOil by =5. ¢ = 2:
b, =5:2=10;

b, =10-2=20:

Janee moxcHo Hality by, bs 1 T. A.

YroOp1 HalTH uneH 3TOH NMporpeccuu ¢ BONBIIKMM TOPAIKOBEIM HOMEPOM. Hil-
rpuMep, bsp, HYKHO BBIIOJHHTE MHOTO Beuucsenuii. [ToyroMy Bruiicnenne uieHos
rCOMETPHYCCKO HporpeccHis 110 (POPMYIIE b,y = b, * ¢ HACTO SBARETCS HEY{OOHBIM.

Haiifien Goniee Kparkuil nyTh BEIGHCICHUS /1-10 HIEHA TEOMETPHUECKOT mpo-
rpeccun (b,) co 3HaMenarcieM g,

ITo onpeaeaeo recoMeTPHUCCKOH MPOrPECCHIM HMEEN:

b, =by;

b,=bg=byg ¢~ L‘,q"

b,=bg=bq -q=bg'.
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3ameuaeMm, 4TO B 3THX (OPMYyIax NOKasarelib CTCNEHH YMCHA § HA eMHHILY
MeHbllie TOPS/KOBOr0 HOMEpa HMCKOMOro urieHa nporpeccuu. Tak, bs=bigh:
by = b1g". Witak, Moxxem 3anucats:

b,. =b |q“- I.
TonyueHHyo (OPMyYIY HA3BIBAKOT (OPMYNON N-20 YNEHA 2e0MEMPULECKOU
npozpeccu. ‘
BB e

Riseps{ ppuieHy o | (£

Yopasmnenne 1. Haiiru wecroii wien reoMeTpHuecKoii mporpeccud (b,): 2; 10; 50; ... .
® Pmeem: by =2:g=10:2=5.Tornabe=b, g =2-5 =6250.
Ortser. 6250.°2

Vapaxuenue 2. Hajirn nepebiii wien reomerpuueckoii nporpeccuu (b,), ecnm
b;=32,g=-2.
¢ HUcnonesys hopmyny b, = b.q"_" npu n =7, noay4mum:
32=b(-2)% 32=b,-64; b=05.
Oreer. 0,5.°

Yopaaaenae 3. Hajfru 3HameHaTenb reomerputieckoii nporpeccu (b,), B KOTO-
poii by =12, bg = —108.
® Hcenonwsys Gopmysiy n-ro wieHa reoMeTpH4eckor nporpeccuu, nomyuum:
bo = big® =-108, b; = big® = -12. Orciona:

bg' 108,
bq" 12 q =9; g=-3 unu g=3.
]

Orger. -3 win 3.2

o ! F
5‘! HI:‘A I\.-"_\.ri' |
P Y

i A

787. Haiipre yeTBepThiii uieH reomeTpUueckoi nporpeccuyt (b,), B KOTOPOH:
a)b =6,g=12; 0) by =-2;9g=0,1;

idl—

B) b{ :%; q:—3_; [']' b] —64 q=
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788. Iocnenorarensuocts (b,) — reomerpuueckas nporpeccus. Haiinure:

1

a}bﬁ,ecﬂﬂb|=2;q=l 6) by, ecniu by =36;g= =

2 , 3 s
B) by, eccm by = 1; g =-2; r) bs, ecom by = 100; g = 3.
789. Haiinute wecToii YneH reoMeTpHYECKOil POrpeccHH:
a)-32;16;-8; ...; 6) %; 1;2; ...
79(), Halinute nateii YieH reoMeTpHYecKoi IPOrpeccHH:
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 330 9%
792.a) by =128 ¢g=2; 6) b =i: qz—l.
’ ° 625 5
793. 3anonuute tabnuity, eciu (b,) — reoMerpuyeckas nporpeccHs.
by q n b,
3 3 3
0,6 3 54
-2 9 256

794. Haﬁnm;e 3HaMeHaTeJlh FeOMeTPHUECKO#H 1porpeccuH (b,), B KOTOPOIi:
a)bs =32, b;=8; 0) bg=-27; by = -243.
795, Haiinvre snamMenatens reomerpudeckoil nporpeccus (b,), B kotopoii b, = 10.
b, =0,1.

SEmmiasiaiiasassiash

796, Halinute nepsblii uneH reomerprueckol NPOTPECCHH, €CIIH €€ YETBEPTHIH U

HIECTOH YJIEHB! COOTBETCTBEHHO pasHbl 9 u 81.

797. Tperuit uneH reoMeTpHYECKOH NMPOTPECCHU C [ONOKHUTENLHBIM 3HAMEHATE-
nem paseH 16, a cymMa nepseix nByX uieHoB pasHa 12. Halinure nsitoii
YMIEH MPOTPECCHH.

798. Haliqure 1iecrolt uneH reomerpuueckod nporpeccum (x,,), ecnu x; + x3 = 10,
Xp =4

799. B kBajpar co CTOpOHO# 8 CM BriMCaH KB3/part, BeplIHHAMH KOTOPOrO SBJIsi-
KIS CepeIMHBI CTOPOH JaHHoro Ksaipara. Bo BTOpoil kBaapar Takum ke
o0pa3om BHHCaH TPETHil KBaapaT M T. jI. JloKkakuTe, YTO YHCIOBBIE 3HAYEHHH
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800.

IIOLIA/cH 3THX KRaapaTor 00pa3yioT reOMEeTpPUHYECcKyo IPOrpeccHio, U Haii-
JMTE IUI0LA b NATOTO KBaipaTa.

B paBHOCTOPOHHMI TPEYroJIbHHUK, CTOPOHA KOTOPOro 24 oM, ROMcaH Ipyroi
TPEYroibHUK, BeplIMHAMH KOTOPOTO SIBASIOTCS CEpellHHbl CTOPOH NaHHOIO
TpeyronkHuka. Bo BTOpOit TpeyroisHUK TakuM ke oOpa3oM BnucaH TperHii
TPEYrOABHUK M T. . JIOKAXHMTE, YTO YUCIOBLIE 3HAUEHMA MNEPHMETPOB 3THX
TPEYroNbHUKOB 00Pa3yloT T€OMETPHHUCCKYIO POrPEcCHIO, U HaliuTe nepu-
MeTp NATOro TPEYroJIbHHKA.

Vi
Cd

~

801.

802.

803.

Haiigure yersipe uncna, obpasyioliye reoMeTpHUecKyr MporpeccHio, B Ko-
TOPOH pa3HOCTL MEXAY MEPBLIM M BTOPHIM 4lleHamu paBHa 28. a pa3HOCTh
My YETBEPTHIM M TPEThUM UJIeHaMH paBHa —252.

Tpu yncsa 06pasyer KOHEUHYH reoMeTputdeckyio nporpeccuto. Cymma BTO-

5
poro M TPETLEro YMcesi paBHa 4. ECIM NepBOe YHCIIO YMHOXHTE HA —, TO

9

HOBas TpPOiKa umcesi 00pa3yeT KOHEUHYIO apHU(METHYECKYIO MPOrpeccHio.
Haiigure unenst reoMeTpHuecKoi ApoIpeccuu.

Yerbipe uucna o0pasyloT reoMeTpHUecKyro mnporpeccuio. Ecnu K nepBhiM
ABYM uMcliaM upuOaBuTh 1o 1, a K TpeTbeMy W YETBEPTOMY — COOTBETCT-
BenHo 4 m 13, To HoBas uerBepka umMces1 o0pasyer apH(METHUECKYIO NpO-
rpeccuio, Haiiute uncna, obpasyiolpe reoOMeTpHUecKyIo MporpeccHio.

¥ip i DBTO

804.

805.

806

807.

VYnpoctute BepakeHue:

x'ye 4 - 6) a+b' @’ —ab+b’
2y w' m—=n (m+n)

a)

Pewunte HEPaBCHCTBO:

a)&:'szn; 6) (v + 3)° - 64 <0.

[IpH KakuxX 3HaYCHUAX M OJIMH U3 KOPHEH ypaBHEHHSA 8¢ — 6x+m =08 jBa
pasa Gonbiue apyroro?

Hz  Baxwaauiickon pykonucu . Halmute HaTypaibHOE YHCNO, KOTOpOE NpH
YBENHYCHHH Ha 5 M yMEHbLIenHH Ha | 1 A3eT NONHLIC KBaapaTht.
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B71ER Dopmyna cymmbl nepBbLIX N YNEHOB
reoMeTpPUYeCKoON Nporpeccum

Hycets by; by, bs; ... — reomerpuveckas nporpeccs, 3HaMeHaTelb KoTopoil
paseH g. O6o3HauM uepes S, CYMMY MEPBBIX 1 WICHOB 3TOH NPOrPECCHH, TO GCTh
S,,=b|+b2+b_1+...+b,,_] +b,,. (l)

YMHOXHB 00e YaCTH ITOr0 PaBeHCTRE Ha ¢, HOJYUHM:
Sqg=bg+bg+ ...+ b, g+ b.yg.
Ilo onpeneienmio reomerpuyeckoi mnporpeccuut: by =by; bag = by, ...
by1g =b,. Torna:
Sg=b+bs+ ...+ b, + bg. (2)
Briurem nounento u3 parencrtea (1) paseHctso (2), noayyum:

S,~S,g=b+b,+b,+..+b, —(b2 +b,+...+b, +J.’:;qu=J‘JI -b.q;

Sn (] T q) = bl "b"q

Ecomg # 1, 10

b, —b
5, =24 ©)
-q
-l + b; - iq”
Yuuresas, uro b, =bq" ", nonyuum §, = g . Mrak,
b(-q" b(¢" -1)
g B8l oo § ol (@)
" 1-¢g qg-1

Dopmy:sl (3) 1 (4) HazeBaOT opyyRaMU CYMUBL HEPBLIX N YACHOE 2COMEN-
PUHECKOU npozpecciti.

Hpu g =1 xawxelii 4IeH reoMeTprueckoii nporpeccuu pasen b, nodyroMmy
S,=n-b.

" e

i |5

Vupasuenne 1. Haitty cyMMy BOChMU NEPBBIX YJICHOR TEOMETPHYECKOM [IPOrpPec-
cuu (h,): 3;-6; 12; ...
-6 bO-q")

o lmeem: by =3; ¢ 2—3—:—-2. Torna no gopmyae S, :~—l-_:?-— HAXO-

3-(1-(-2)")  3-1-256)

= =-255.
1+2 3 2

anm: S, =
Otser. -255.

7 Kpasuyk B. Anrebpa. 9 kn. YuebHuk
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Vipasuennce 2. Hality nepseiii unen reomerpuyeckoit nporpeccun (b,), ecnu
YETBEPTHIH €€ WICH B TPH paza GONbIIE TPETHETD, a CyMMa NEPBLIX NATH die-
HOB pagHa —12,1.
® Tak kak by = 3b3, 10 ¢ = 3. Ilo ycnoBuio S5 = —12,1, noatomy:
_ a5
_12,1= %3__’.; ~12,0 = 121by; by =-0,1.

Orger. 0,1.
_|—‘} | ]“—']— T T T ] ! [T | H=aH
| — Yposets A — e
. [ o || | 4%
808. Haiinure cymMy nepBhiX IIECTH UI€HOB reoMeTpHucckoll nporpeccuu (b,), B
KOTOpOH:
a)b =-3;g=2; 0) by =0.5;,g=-2.
Haiidume cymy nepeoix n unernoe zeomempuueckoii npozpeccuu (b,), 6 komopoii:
809. a)b=-1,¢=-5;n=5; 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 LICCTU YWIEHOB FEOMETPHHECKOH IPOrpeccHi:
a)Z;-1; %; 0)-5; 10;-20: ....
812. Habinure cymy NEpRBIX MSTH YSEHOB FEOMETPHUCCKOHN IPOrpeccHu:
a) 3; -6; 12; ...; 6)0,2;0.6; 1.8; ...

;T L Ik [T 1 et
'_LT“”"“"“"E,_ WT [T

|

&3 |

% = & 1
813. Haiiaure nepsslii 4ieH reoMeTpHYecKod NpoOrpeccuu Co 3HaMeHaTeneM —o

21
€CJTM CyMMa [1CPBBIX BOCMH €e WieHOB pasha 1—.

64

814. Haiinure nepBeii 4ieH reoMeTpUYecKoii 1porpeccHH, B KOTOpOi q=%,
S, =254

815. Haiinure cymmy wieHoB reomerpuueckoil nporpeccuu (b,) ¢ TpeTsero 1o
BOCHEMOHM BKJIIOUHMTENLHO, €CIIH: -
a)b =2,g=3; 6) by ==16;¢=0,5.

816. Haiiaute cyMy uneHOB reoMeTpuueckoil mporpeccum (b,) ¢ 4eTBEpTOro 1o
BOCBMOM BKJIIOUHTENBHO, eciin by = 5; g = -2.

817. JlokaxuTe, 4TO NOCIEAOBATENLHOCTD, 3a1aHHas GopMynon x, =2 - 3", senserca
reOMETPUYECKOH NIPOrpeccHedt, u HaliuTe CyMMYy NEPRBIX LIIECTH €€ YISHOB.
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|
818.

819.

820.

821.

823.

824.

825.

FOPMYIA CYMAMGE REPEBIX 1L WICHOR CCOMCMPINECKONR Hpospeccii 195

4] | injipaxmellemn nn-n-nos?opeﬁua .

| =

| I T . .
L el sl L
ol Lot -Rod T RS E A § T
PaznocTe Mex1y NSATHM M TPETBHM HIICHAMH MeOMETPHYECKOH MPOrpecCHH
pasHa 36, a pa3HOCTh MCX/Y TPETHUM M nepBeM — 9. Halipute cymmy nep-
BbIX BOCBMH HJICHOB 3TOH [MPOrpecCcHN.
Tpu uucna, cyma kotopeix pasua 21, obpasyror apudMernueckyio nporpec-
cuto. Ecnin u3 Broporo yucna Beuectsb |, k TperbeMy npubaeuts 1, a nepsoe
YHUCIIO OCTaBMTHL OE3 M3MCHEHNS, TO HOBas Tpoika umcen o0pasyer reomer-
puueckyro nporpeccuio. Halimpre wucna. ofpasyiompe reoMerpuyeckyio
MPOTPECCHIO.
Haiigure BOCEMOH 4leH reOMETpHYeCKoii nporpeccuu (b,), ecnmm by =3 u
NPH HEKOTOPOM HATYPAILHOM /1 BBINOITHAIOTCS pareHcTsa b, = 96, S, = 189.
CymMa itepBbIX TPeX "JIeHOB I'€OMCTPUYECKOH MPOrpeccHu C MONOKHTEIb-
HBIM 3HaMeHatenem pasHa 14, a cymma WieHOB € TPETHEIro M0 [ATHIH BKIIIO-
unrensHo — 3,5. Haiiiure cyMMy nepBbIX NSTH YI€HOB IPOIPECCHH.

a N ] s e TR i e (e e

] 1 T ! -
N

OO | WO | | S | I S i
¥rnpocture BelpazxeHue:
a) 11 6) 1 3. 1 i 1
Je-2 Je+2 Va+d3  B+V2 24
IMoctpoiite rpadux dyHKIMM:
a)y=x¥-5; 6) y =" +6x+ 10.
Peiute HepaBeHCTBO:
a)Sx+m>0; 0) 2x—]£0,
x+m

rze m — CyMma INepBhIX IIATH WISHOB apU(MeTHIeCKoH nporpeccun: 1;-2;
-5; ... :

Ha 3aBope st M3roTOBNEHKs OIHOTO 3JIEKTPOABMIATENS THNA A MCHOJIL3Y-
10T 2 KF Me[I1 M | KI' CBHHIIA, @ HA U3NOTORJIEHUE OJIHOTO JIEKTPOABHraTes
THna B — 3 kr meam M 2 Kr ceuHi@. CKOMBKO MeKTpoaBurarencii kaxioro
THNa OBLIO W3rOTOBJIEHO Ha 3aBOJIE, CCIIH H3BECTHO, YTO BCET0 HCTIONB30BAIH
130 kr meau u 80 kxr cBuHIa?
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i1 %] Cymma 6eCKOHEHHOM FreOMEeTPUYECKON nporpeccumy,
B KoTOopou |g]| <1

[lycts croponbt npamoyronsanka ABCD pasubt 1 em 1 4 eM (puc. 74). Ero
HJIOMmatk paena 1 - 4 = 4 (cm’).

4 ¢M
B M K
AN
Puc. 74

Haiinem nnoua s 3Toro ipaMoyroiLHUKa HHauE.

Ozxpeskom MN. coenvusioltinM cepeiMHbl [POTHBOTIONMKHBEL cTopon BC n
AD npamoyroinHEKA, pasieniM ero nonosam. [Tnowanyw oOpazoBiHHBIX IPsiMO-
yronsuukoB ABMN u NMCD pasubi 1o 2 ev” kaias. OBpasoBaHibiii cipara npsi-
MOYTONBLHHK CHOBRA PA3CIIMM NONOAaM, COeAMHHR cepeautil K 1 P npoTHBonniok-
HBIX cTopon. [1nomam ofpazoBanHbx napamoyroisHUxoB NMKP w PKCD pasnn
no 1 v’ kakas, AHanoruuHo o6pasoBanHbii npaMoyrombink PKCI) ciopa pasyic-

. 1
MM nonoiam otpeskom TS Ha IBa MpAMOYTONBHHKA C II0LAAAMH [0 3 CM M T. IL
Haiigem cymmy nnowaneit npaMoyronshnkor ABMN, NMKP, PKTS n 1. 1.
Uncenosoe 3HaueHne CyMMBl IIonaneli 3THX npaMOYTrONbHUKOB PaBHO CYME YHCEN

1 1 u
2: 1; 5 lNocneposarensHocts 2; 13 % 3 - SABAAETCH 6GecKoHeuHOI reoMeTpHye-

bo] ==

CKOH nporpeccHeit, AepBeiii wieH KOTopo#l paseH 2, a 3HaMeHaTeNb —

HaliieM cyMMy NEpRBBIX 11 YICHOB 3TON APOrPecCHu:

S :(FGJ ] _ 2('_21*_') 4.f1_L) _ ;_L

n i 1 = l_ = k 2!: 2»—.’ ™
2 2

Ecnu yHeno n craraeMsiX CyMMEL S, HCONPAHHYCHHO YBCIWYUBAETCH, TO 3HA-

1 1
yeHHe pobu g npuOIHKAeTCs K HYIIO, 4 pa3HoCcThb 4—2"—__2 NpHOIHAKACTCS K

yucny 4, roropar; cmpemurics K dicay 4. Yueno 4 Ha3pBakT Mol beckoney-

< % 1 | 1
Hou zeomempuueckoi npozpeccuu 2; 1; 3+ +-- 1 3ANKCHIBAIOT 2+1 +g -t =4,
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Wtak, cymma naowaeii npamoyronsHukor ABMN, NMKP, PKTS u T. a.
paBna 4 om’, 10 ecTh PaBHa NIOHAAH NPpAMOyTosibHUKa ABCD.
0600111M paccMo :pCHHBIE NPUMED.
Llycre by; by; by, .. — mobas GeckoHeuHas TEOMETPHYECKAs [IPCTPECCHE, B
KOTOPOH |g] < 1.
CymMy WCpBHIX ;1 4ACHOB 3TOH NPOTPECCHH BHIMUCHSAIOT 00 (popmyie
. _b-hq" g
S, = —}—q—- IpeoGpasyem BuIpazkeHHe B ilpaBoii 4acTu MOCHCIHETO PABCHCTBA:
s bl lbl n "
B _T_E"ﬁl q". Tak kax jg| <1, To npu HEOIPAHHYEHHOM YBEIHYEHMH n
MHOKHTE b ¢ CTPEMHTCA K HYINO, a 3HAYMT, K HYJIO CTPEMHTCS U IPOH3BEASHHE

b
~——-¢". Toraa cymma S, CTPEMUTCS K 4MCITY ﬁ

b
I - - .
Uncno l— Ha3BIBAIOT CYMMOU beckoneynol 2E0MEMPUYCCKOU RPOS[ICCCHU

co snamenameiem jgl < 1 u sanucuBaot: by + by + by + ... = . Obo3Haunm

l-g
Ty cymmy yepes S. Torpa

b

=

Tlosyuennyro GopMyity Ha3BIBAIOT hopMynoll cyMubl DECKOHEYHOI ceomeni-

|

=4 I

puueckoi npozpeccuu, € komopoi gl < 1.

|
!

T
1

MT
il

Ynpasuenne L.Haiitu cymmy GeckoHeurioli reomeTpuueckoit nporpeccun (b,):

63=25 i &
—2 ]
ello ycnoeuw by =6; b,=-2. Torpa qz—gz——,{—. Hmeem reometpuuc-
CKYK) nporpeccHio, B kotopoit Jg| < 1. o dopmyne § = I b HAXOJIMM:
-q
6 4 3_8
§=—r=6:2=62=2=45.
l+l 3 o 4 2
3

Ortger. 4,5. @
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HEERNEEEFSERNENENNENN

826. Haiianre cymmy Geckoneunoii reoMeTpuueckoii nporpeccuu (b,), B KOTOpOIi:

o

_— OO
a]b|_71 q_ 2s 6}b|__100-q 50‘
Haiidume cyvmy 6eckoneunoti zeomempuueckoil npozpeccuu:
1 8
827. a)3; 1; 35 6) -10; -4, 55
B) 32;-16;8; ...; r)4,2;0,84;0,168; ... .
o~ 1.1
828, | e =L 0)9;-3:1;...;
) L2 7 )
B)—6: 4 =33 . £)2; 1,55 1,125; ...

829, 3adaua Apxumeoa. Havinure cymmy OeckoHeuHol reomeTprueckoii mporpec-

2 3
CHH l+%+(i) +(i) i

—r—T1—t+———+YpoBeHe-B—+
EEREEEN XPOBI i

830. Haiingure cymmy GeckoneuHoi reoMeTpHueCKOH nporpeccu:
a) 37: \FI 6) 2+J§; —2%—‘@;....

Hatioume nepevtit unen Geckoneunoti 2e0Mempuyeckoll npozpeccuu, 6 Komopoii:

1

831. a)QZ%; §=50; ﬁ)q:‘E;S=28.
832. a)q=l;S=—14' ﬁ)t}=§; 5=96

7 ’ 6 ’
833. Haiinure 3namenatens ¢ (|g| < 1) reomerpuyeckoit nporpeccuu (b,), ecnu

b, =80, S =100.
Haiidume cymmy, ecau crazaemete siensomest wienamu GeCKOHeUHON zeomempuyie-
CKOll npozpeccuit:
1 1 1 1

834. a)§+2—1+§;+27+...; 6P~ + 2= (<))
e 111 ,
835 a)l-3+37 -7 +.a o) l+a+a+a’ +..(al< ).

836. Haiinre uncno wienos apudMeTHyYeCKOi NPOrpeccuy, epBblii wieH KOTo-
poii paBen 5, a pasHocth — 1, eCiiM CyMMa BCeX €e UJIGHOB paBHa CymMMe
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6ecKOHeUHOM NeOMETPHYECKOH 1IPOrpeccHu co 3HaMeHateneM |¢| < 1, Bropoit

. & 3 11
M TpeTHH 4JICHBI KOTOPO#H COOTBETCTBEHHO PaBHBI 15; 4] ]34—9.

E — 5 1 R P Sl T T R 1
; - . e il

837. Cymma GeckoneyHOi reoMeTpHYECKOli mporpeccuu co 3Hamenarenem |g] < 1

i

parna 3, a cyMMa KeajapaToB ec 4ncHoB parna 4,5, Haiiure nepebiit wien u
3HAMCHATEIIb POl PECCHHM.
838. 3aoaua Pepua. Hoxaxure, 4T0 ecnu § — cymma GECKOHEUYHOI TeoMeTpHye-
S _bh
S-b b,

CKOIf nIporpeccuy co 3HamenareneM |¢| < 1, 1o

839. B krajpar co CTOPOHOII 4 CM BIHCAHa OKPYXKHOCTH, B OKPYKHOCTh BIIMCAH
KBa/[pat, a B KBy/IPAT CHOBA BIIMCAHA OKPYIKHOCTB M T. A. Halizmre:
a) cymmy miollaeil Bcex KBajaparos:
6) CyMMY JUIHH BCEX OKPY)KHOCTCH.

o e av—
Vnpaine BN fOBT '
; [P ’ | i is

——

_i .hi
Sk ]

a’-b" a'b’

a'=p" a+b

840. VYnpocrure BHpakeHUe M HAlJMTE €ero 3HayeHue TpH

a=2"b=3"

841. 13 nocnenoBatebHOCTH HATYPAIBHLIX YHMCENl, KPATHBIX 3 U HEe NpeBbIIA0-
wpx 100, nayran epibupaior onno uuciio. Hakaute BeposTHOCTE TOrO, YTO
9TO YHCIIO OKAKETCSH KPAaTHBIM 5.

842. bpurana paGounx 3a HEeckONLKO Aneit usrorosyna 400 aeranei. Ecnu Ob1 pa-
Ooume u3roTarnMBaIM 3a Jienb Ha 20 peraiei Gonsine, To 3akonuan Ob pado-
Ty Ha O/IMH JleHb paubine. CKONLKO netaieH H3roTapiuBaiy pabouue 3a ojiMH
JeHs?

ax+3y=5;
843*. Tlpy Kaknx 3Ha4YCHHAX @ cUCTema ypasHeHUH HE UMeeT peuie-

2x—y=4
Hui? %Y
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SV B8 PelueHyie 3aga4, CBA3AHHBIX C
apupMeTUHECKON U N’EOMETPUYECKON NMporpeccuaMmm
1. Borancnenue cymm. Mzyuast apuMeTHHECKYK) M TEOMETPHYECKVIO [1po-
IrpeccHH, MDI BLIMHCAAIN CYMMBI TICPBBIX /1 HX "JICHOB. H3sectHo TAKKE, KaK HAWTH
cyMMy GECKOHEUHOH reOMCTPHUECKOH TIPOrpeccHu co 3namenarenem |g| < 1. Oppa-
KO CYILECTBYIOT 3a/la4H, peliasd KOTOpPLIC MPUXOAMTCH HCKaTh CYyMMBL HHCEN, HE 00-
PAsYROIHX HH apH(QMETHYECKYIO. HH FEOMETPHYECKYIO fiporpeccHu. Takue cymmbl
HHOT/Ia MOMHO HANTH, IIpEOﬁpaS()BaB OnpenencHHbLIM 06[)11‘30]\-1 HX CllaraemMeic.

L T — 1%+3.}‘+5%+...+13é.

& O003Ha4YMM 3TY CyMMY 4epe3 S W 3amHineM ee Tak:

1 1 1 |
S={1+= |+ 3+ - 1+ 5+ |+ +| 13+-—=—= | =
( +2)+( +4)+( +8)+ +[ +128)

1 1.1 1
= et L T
(1+3+5+ 413)+(2 atet +128)

B nepBrix ckoOkax 3amycana cyMma YiCROB apH(MeTHUECKOH Mporpeccuu
(a,), B xotopoit a; =1. d =2. Hatizem, kakuM 10 CYETy 41€HOM ITOH HpOrpeccHH
sBisieTcs 9ucho 13:
B=a+h-D-d, B3=1+@n-1):2; n=7.
Vitak, B nepBbIX CKOOKaX 3aficaHa CyMMa TIEPBBIX CEMM WIEHOB apHdMeTH-
HECKOI 1porpeccHH.
Bo BTOpHIX crobOKax 3anHcaHa CyMMa MEPBLIX CEMH HIIEHOB IeOMETPHYECKOH

nporpeccuu (b,), B KoTOpo# b = % q= % Ucenonesys dopmynbl cyMmel nep-

BLIX /1 4/IEHOB apM()METHUECKON M FTEOMETPUYECKOH [TPOTPECCHi, HaXoaum:

__1__(,_( 1_ ))

1+13 2 L2 127 127

= 7 =49 4L =49-2",

2 T P28~ Y18
Z

hY

127
Orser. 495-8- e
2. Obpauiense GecKOHEYHBIX NEPHOMIYECKMX JECSTHYUHbIX apobeii B
00BIKHOBEHHY 10 Apo0b. PaceMoTpiM npumep.

Ipusep 2, 3anncats uncie 0(7) & Buae 0OLIKHOBERHOH ApoGu.
e beckoneuny1o aecatunyio fpoGe 0,(7) = 0,777... 3anuiuem 8 BUAE TAKOH CyM-
Mmbl: 0,(7)=0,7 + 0,07 + 0,007 + ... . Cnaraemsie 0,7; 0,07; 0.007; ... — uwiens Hecko-
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HEUNO# TCOMETPHYECKO# nporpeccun ¢ nepsbiM unenom 0.7 u sHameratenem g = 0,1

. _ 07 07 7 _ 1
(lg] < 1). Cymma 370it nporpecenu: S = [201-09=9 Toaromy 0(7) = X

Orser. % s

3. Pewtenive ypasueuuii. PaccMorpum npumep.
Hpumep 3. Pewnts ypasuenue
Ax + Tx + ... + 25x = 290.
B KOTOpOM K03 dmiiventnl 4, 7. ... , 25 obpasyroT apudMeTHiecKyro npor peccHio.
e armutem ypagHeHue Tax:
@d+7+..+25 - -x=290.

B ckobkax zammcaHa cymMMa fEpBHIX WICHOB apH(METHYECKOH TPOrpecchi, B
kotopoil a; =4, d=3. Haitiem kosimuectBo uileHoB. Ilycts umcno 25 seisercs ee
n-um wienom. ITo dopmyne n-ro unena 25 = 4 + (n— 1)-3, oTKyna noay«4mm:

21=(n—-1)3: 7=n-1; n=8.

Hrak, B crobkax 3anucana cyMma rnepsuix 8 qieHoB apuMeTHIeckoi nporpec-
cup. Torna noayuum:

4+25

8-x=290; 29 -4x=290; x=725.

Otser. 2,5. o

! TN T
—-Ilppﬁepupﬁwmrawﬂaw
i l
Vnpasitenne 1. 3anucars umcno 3,1(23) B Bue 00bKHOBEHHO Apoln.

e YUncio 3.1(23) = 3,12323... 3anuiieM B BUAC TAKOH CyMMBL:

3,123)=3+0,1 + 0,023 + 0,00023 + ....

i

=T

&

i

Craraemite 0.023; 0,00023; ... — wierb! GECKOHEUHOH EOMETPHUCCKOM
nporpeccku ¢ nepsbivd wnenom 0,023 u suamenarenem g =0.01 (Jg| < 1). Cymma
0,023 0,023 23

ITOH OpOI peccuu pasua: § :ﬁo—l =009 = 990" Toatomy

g, L, 23 4122 a6l
3,123 =3+ 10 ¥ 990 =990 = ~ 495

61
Ortsert. 3:@5. °
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Ynpaxnenne 2.PeiuuTs ypaBHeHHE:
(x? = x)+(x* =3x) + (x> = 5x) + ...+ (x* = 71x) = —1260.

® 3anHuieM ypaBHeHHe B BHAE:
P+ X+ A x) = (1434544 71)- x=—1260.

Bo Bropoix CxofKax 3arucata CyMMa MepBLIX 71 WIEHOB apupMETHYECKOH 1po-
rpecci, B Kotopoi gy = 1, d=2. Haiinem n. Tlycrn uncno 71 asasercs ee n-m une-
nom. [To dopmyne n-ro uiena 71 = 1 + (n — 1)-2, orkyna n = 36. YuuTsBas, 410 B nep~
BbIX CKODKax 3ampcaHa CyMMa TPWILATH IIECTH ClIaraéMbIX, KaX(IbiH U3 KOTOPBLIX

paBeH X, MOy HM:

36x2—l+771-36-x=—l?_60; 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.
" pai

#O6o3HaulM JaHHYI0 cymMy depe3 S. 3amMcas craraeMmeie B BHIE
9=10-1, 99=10>- 1,999 = 10° - 1 u . ., NONMyUMM:

S =10-D+10* =)+ 10" -1 +..4+ (10" 1) =
= (10410° +10" +...+10") —n.

B ckoGkax 3alkcada cyMma MepBbIX A WIEHOB FeOMETPHYECKOH IPOrpeccHH
(b,), B xoTOpoit by = 10, g = 10. Hoaromy:

L, J il 't
§ 100-10) 10" -10-9n

1-10 9

n+l
Chper: w—ﬁt{_

3amauume 6 6ude obbIKHOBEHHO OPODI YUCIO:

844. a) 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); 6) 3.(7); B) 6,1(3);

r) 2,24(1); m) 0,02(5); e) 1,1(20).
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Buivuciume cymmy:

846.

847.

1,1 .1 1
8} Il Hot Al

6) (2 -1°)+(4 -3 )+..+((@2m)* - 2n-1)*).

1 1 1 1 1
|E+2§-+45+85+...+1285.

Pewume YpasHeHue!

848.

849.
850.

852,

854.

IS
855.

(2x—100) + (4x—100) +...+ (18x—100) = x* —100.
x+3x+5x+ .. +21x=x"+120.

Illap katutCcst no nosloromy xenoby. 3a nepsyio cexyuay o npowuen 0,2 m, a
3a kaxnyw nocienyrouyro — sa 0,1 M Oonblue, yeM 3a MpefBUIYILYIO.
Kakoe paccrosHHe npoluen map 3a eBITYI0 ceKyHay?

i. Ceobopno najalomiee Teno 3a MEPBYIO CEKyHAY npoxopHt 4.9Mm, a 3a

KaXYI0 nocneayouyio — va 9.8 m Gonbine, yem 3a npenpinyniyio. Kakoe
pacCTOAHHKE TIPOHAET TEIO 3a WECTYIO CEKYH/LY MOCIe Hayana rnajieHuns?
INocne pexOHCTPYKLMH CTAHKOB B LieXy 3a repBbiit peHs Haroroswim 40 neranei, a
Janee B TeHEHKE MECAIA Havali M3roTaBIMBATE KK/IbIA NeHb Ha 3 netaau Oomnb-
Le, 4eM 3a MpefbUIyLIMi neHb. 3a kakoi neHb paboTel OyaeT M3rOTOBIIEHO
100 peraneii? 3a ckonpko auei B Luexy Oynet narotorieHo 178 peraneii?

. Ilpu Topmoxenun asromobunb 3a mepByio CeKyHny mnpoexan 15m, a 3a

K&Kyl TOCHENYIony) — Ha 3 M MeHbLUe, yeM 3a rpeasinynyio. Haiiaure
TOPMO3HOH MYyTh aBTOMOOM IS,

B 1peyrontuuke ABC nposenu cpepHion nuHMI0 A C) NapaluienbsHO CTopo-
e AC. B tpeyronohiike A;BC) cHoBa [IpoBeNM CpenHion MHHuI0 A2C)
napannensHo A Cy, B T. 1. Halinure BricoTy nrecToro tpeyronsHuka, npose-
JIEHHY10 ¢ BepIUHHL! B, ecnu Beicota BH TpeyronsHuka ABC pasHa 16 cM.

IR 7 g P

Yposenn B i |
1L 5 | | | | 1 LA

Haiinute cymmy, roe n — HarypanbHoe YHCIo:
2 < 2 1 2 3 n
ettt 1.2 +2-22+3-2 + ..+ n-2%
ViEt5s @n-D@n+1) O "
B) [+11+111+..+11...1.
n pas
Vkasanus. a) 3anumnTe craraemble B BHAC pasHOCTH IBYX npobeit. Hanpumep.

2

= é 0) Obo3nausTe cymmy uepes S. Haiinure 25, a norom pazHocts 25 — S.

1
35 3
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856.

857.

858.

Peruure ypapHEeHHE:
A)l+x+xX+0+..=3 (< 1);
3x+4

6) (1+3+.. +(21—1))+L3 SH5+. 4= J='05~X—Ha'rypaﬂl=ﬁ0€-

,ﬂO]{a}I{HTt‘ HEPABEHCTRO, '€ # — HaTypalbHOC HHCIO:

1 1
N 1355 Y @ionaneD <

1 {\r‘2n+]
’\fﬂr IR e

JlBa Tena ABHIKYTCS HABCTpEYY JApYT APYTY M3 ABYX TOYEK. PACCTOSHHE MEK-

ay xoropbimMu 127 m. TlepBoe Teno NBHIKETC PAaBHOMEPHO CO CKOPOCTHIO

5 m/c. Bropoe, Kotopoe Hauallo IBUrathes Ha 3 ¢ 1o3ixe nepBoro, 3a nepsyio

CEKYH/Ly HPOLLIO 5 M, a 3a Kaw/1yI0 OCAeNyony1o — Ha 2 M folblle. Yem 3a

npebyiyiyio. CKonbKo Bpemern OyaeT /IBUraThest BTOpOe Teno 0 Berpetu?

859. AtmocdepHoe paenense ymenbluaercs Ha 10% c ypennueHHeM BLICOTH Ha

r'“{"w T T T T S ""_'l '_I_I _[_—{_"i 1_ T _'{"'T TR e i

700 m. Kakopo armocdepHoe napneHue ha BhicoTe 2,8 KM, €cilM Ha BepIiunHe

3neGpyca (Bb[(.()‘]a Han ypoBHem Mopst 5600 M) ono pasto 50 kIla?

iy

800.

861.

Lo e B ‘

Haiiaure oGnacte onpenenchua QynKiupi Yy =+/x+m, rae m — HanGomb-
LiNH KOpEHDb YPaBHEHUA X’—4y-12=0.
2n—-3<3n+5:

Haiinure Leisle pellieHHs CHCTEMB! HEPABEHCTB
6-n>4n+3).

862%. Ilpu Kaxux 3HayeHusX @ ypaBHeHue x— 6 = 3(x — @) ¥MeeT oTpULATENbHbIH

KOpeHD?

863. Bruapink Brec B 6ank HekoTopylo cymmy noj 15% roposuix 1 uepes 2 ropa

umen Ha cuety 2645 rp. Kakyio cymmy BHec BKnaauuk B GaHk?

[-

=

MICPCLTY N
=1

A + g 2w b, T ﬁi?:y‘-?

Cnoso «hpacpeccusy NPpOHCROANT Ul JIATHHCKOTO ClOBa «progie. §SI0» W 3HA-

HUT «dGuAHCeHIe 6neped» (KaK U CIIOBC «iiporpecc»). Bnepsrie 3TOT TePMHE BCTpe-

uaercs B paborax puMckoro yueHoro bosumna (V=VIB.).

”pOI‘[JEC(‘I-ﬂ-! KakK HacTHbIC BHABLI YHCIOBBIX rocnefoBaielbHocTe! RCIpE4a-

1otest B nanupycax 1l teicsivesnierus no A, 9. IlepBble 3ajaum da Oporpeccui. no-
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IIEJUIHE JIO HAC, CBA3AHBI € XO3HHCTBEHUON AEATCIBHOCTBIO, 8 HMEHHO — ¢ pac-
HpeaeNnelHeM IpOAYKTOB. pa3iIenom HACAEICTBa K T. .

Jlpeneiieii 3apayeil Ha NPOrpeccHH CYHTAIOT 3aJady M3 €riIeTcKoro na-
nupyca Axmeca Paiiraa o pacnpenenenun 100 mep xneba Mexty 1msThio IOABMH
TaK. 4TOOBI BTOPOMH NOJYYMIT Ha CTONLKO GoMblie NepBOTO, HA CKOJILKO TPETHH
nony4Hn Goasilie BToporo W 1. o. B 210# 3a7a4e peus uaer o6 apudmernuccekoit
TIPOrpeccHH. CyMMa fIepBBIX NATH 4neHoB koTopoit pasua 100,

B oyiHo# 13 3314 3Toro nanupyca npeacrasieHa Gopmyna nepsoro uiexa
apu(pMeTHIeCKOil TIPOIPECCHH, KOTOPYIO B COBPEMEHHOH CHMBOIHMKE 3aITMCHBAIVT
Tax:

a=%~(n—l)%.

/1€ ¢ — MEPBBH WIEH, /1 — YMCII0 4IEHOB, S — cyMa MepBrIX 1 unesos, d — pas-
HOCTL NpOrpeccHn. Y6enuTecs, 4To 1a Gopmyia BepHa.

C BBIYMCACHWEM CyMMBI YJICHOB apr(pMerH4ecKoil NporpeccHH cBs3aHa Ta-
Kas MHTEpPeCHas McTopHs. Y U3BecTHOro Hemenkoro marematuka Kapia Taycca
(1777--1875) ewe B mikone oGHapyXMIKCE ONECTALIHE MaTeMaTHUYeCKue crnocod-
HocrtH. Kak-T0 yuutenb NMpeanoxkuii yueHHKaM HaWTH CyMMy TIepBHIX Cra Hary-
panuHeX yucen. EnBa ol ycnen NnpodnTark YCAOBME 3ajiadud. Kak maneHpkuii [a-
yce noansan pyky: «l'oroso». Bech Kiace Oblit MOpakeH cKOPOCTEIO, C KOTOPOH OH
nposen nopcyer. Kax cunran I'ayec?

H3paBra Gonbiof mouynspHOCTEI0 TOAB3YETCs 3aJjada-NereHia. Kortopas
OTHOCHTCS K Hauajy Hawe# 3pbl. MHauiicknii uape Hlepam nossan k cebe uzobpe-
TATENS UIPBE B aXmarkl, ceoero nojianHoro Cery, YToGH HArPaauTh €10 3a U30-
Gpetenue. Korna u3obperateaio Npelaokuy caMoMy BHIGpaTh Harpaty. oH 1o~
NPOCK:T 33 MEPBYIO KISTKY LUaxMaTHOH JI0CKK JaTh emy | 3epHo MileHMIbL. 3a BTO-
py1o -— 2 3epua. 3a TpeTbto — 4 u T. 1. Oxazanocs, 410 1aps HE CMOT BBIIOIHHTH
npocsOy Cethl. 3a nociennion, 64-10, KICrKy WaxXMATHON J0CKM HPHILIOCH b1
otnath 2° 3epen nueHuLbl, 4 32 BCe KICTKH — KOMHYECTBO 3€PEH, PABHOE CyMMe
4ACHOB TreoMeTpuueckol nporpeccmi: 1; 2: 273 2% ..; 2% ra cymma pasma
2% _ | = 18446744073709551615. Takoe KOMMEECTRO 3epeH TILIEHHIB MOXHO
cobpars ¢ mnou@aau, uphbansurensHo B 2000 pa3 Gonblue naowWwaniy Beeii nopepx-
HOCTH 3eMaH.
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§4. Huciosoie nociedosume 1biocmu

8.
9.

Bonpock: i ynpaxuaenusi i nosropesns §4

[IpuBeayrTe MPUMEPBL MOCACAOBATEILHOCTEH.

Yro Hazpisalor apupmerTuieckoii nporpeccueit? Ilpupenute npumepnt
apu(MeTHYECKUX MPOrpecCHi.

Kak HaiiTn pasHocTs apHdMeTniecKkoif nmporpeccum?

C(boﬁmynupyﬁTe CBOHCTBA apHMETHIECKOH TIPOrPECCHH.

Zanuumite Gopmy ity n-ro WieHa apu(METHIECKOH MPOrPeCcCHH.

Io kakum opmynaM BEIMHCISIOT CyMMY TIepBBIX R ulleHOB apH(wme-
THuecKol nmporpeccun?

Uto Ha3bIBAlOT reomeTpuyeckol nporpeccueii? [lpupennre npumeps
reOMETPHYECKUX NPOTpeccHil.

Kax HaiiTH 3raMeHaTeNns reoMeTpHueCcKoH nporpeccuu?
CdopmynupyHte cBOHCTBA reOMeTPUYECKOH MPOrpeccuH.

10. 3annumre GopMyITy n-ro 4iIeHa reoMeTpHYECKO NMPOrPECCHH.
11. Tlo kakuM opMyaM BEIYHCIHIOT CyMMY TIEPBBIX 1 YWIEHOB T€OMETPH-

HecKo# nporpeccun?

12.11o kakoil opmyiie HAXONAT CyMMY OECKOHeuHOH reoMeTpHYecKoi

NPOrpeccHH Co 3HaMeHareiem gl < 1?

864. Haiiaute yneHBl 1OCIENOBATENBHOCTH (d,) C TPETHEro MO LUECTON BKIIOYH-

TEJILHO, eCHH:
a)a,=4-3n% 6)a,=3(-2)"

ar 2
865. TlocnenosarenbHOCTE 3aaaHa (pOpMynoH x, =n" — 6. SBngercs 1y uneHom

9TOH nocnenosarenbHocTy yicao 138; yicno 1507

866. 3anuiuKTe NEpBLIE YETHIPE WICHA NMOCIEA0BATENLHOCTH (@), €CIH:

a) @,

=-5; tpy =2u, + 3; 0) a,=3; a4 =5: a2 = S, — 24,

" 2
867. Haiipute nopsakoBble HOMEpa WICHOB MOCNENOBATENBHOCTH @, =n —5n,

JUISL KOTOPBIX BBITONIHAETCH HEPABEHCTBO @, + 6 < ().

868*, Haiiure nauMeHbLUMH YNieH Noc/IeN0BATENbLHOCTH X, = 21 — 5, I KOTOPOTo

BRINOJIHSAETCH HepaBeHCTRo |x, — 7| < 3,2.

869. Spnsiorcs nH ykcna —-12. —11, -9 nocnepoBaTeNbHBIMH WICHAMH apH(pMeTH-

YecKoi nporpeccun?

870. Haiinute pazHocTs H yeTBeprhii wien apudMeTHYECKO NPOrpeccHH:
a) 15:19; 23; ..; 0)1,2:-1.3: -38... .

871. 3amuumte QopMyTy n-ro wieHa apudmeTHyeckoil nporpeccuu (a,):
a) 13;1;-11; ...; 0) 4;-3,5;-3; ...
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872. Haiipure pazrocTh apuMETHUECKON nporpeccu (a,,), ecnu:

873.

874

875

876

877

878.

879.

.

880.

881

882.

883

A a=16;a;=4; 6) as= 10; 4y, =-24.

B apudmeTyeckoil nporpeccuH (x,): x; =—8; x9 = 27. Haiinure xs.

Haiignte nepumeTp nATHYTONbHHKA. €C/IH H3BECTHO, UTO JUIMHA OHOMH €ro cTo-
POHBI paBHa 7 cM, & KK 10¥ nocaenyiouieil — Ha 2 cm Gonbiue npensiayiuei.
AsTomobuiL nocne crapra 3a Mepeyo ceKyHay npowen 1,75 m, a 3atem yse-
JIHYHMBAJ CKOPOCTH, MPOXOASA 3a KAy MOCIEAYIOILYI0 CEKyHOY Ha 3,5 M
GonpLue, tem 3a npeabiaynyro. Kakos nyThk npolen aBToMo0uIbL 3a 5 ¢?
3anonuute Tabnuiy, ecnu (a,) — apupMeTHUECKAs IIPOTPECCHS:

a d a, n Sn
0,1 0,2 225
-0,6 9.5 17
-2,5 11 0

Halinute cymMmy NepBeIX OECATH YNEHOB apH(IMETHUECKOW NMporpeccuH (a,),

ecllH a3 = 6; ag = 26.

Cxonbxo HYXHO B3sTh WieHoB apu(meriueckoi nporpeccuu —100; —80; ...,

4TOOLI HX cyMMa 6b1a pasHa 6007

Pasnoctb apudMeTHyecKoii nporpeccHH paBHa 2,1, a cymma nepsbIX MATH ee

uneros papHa 0,5, Haiiaure:

) NepBHIil YWIEH MPOTPECCHH; ©) nsreli Ynen nporpeccHu.

Haiiznre cymmy tieHoB apHdmeTHueckoit mporpeccun 7; 215 35: ... ¢ ness-

TOro Mo ABAALATE MEPBBIH BKIKYHTENBLHO.

Haiigure cymmy Beex:

a) HaTypasbHbIX ukcen o7 11 no 101 smounTensho;

0) nBy3HAYHBIX YHCEl, HE MPEBLILAKOIMX 73

B) HATYPANLHBIX YHCEN, KpaTHBIX 3 H He npeBhIlatomnx 121;

) HeYeTHBIX HaTYPaslbHLIX YHCES, He npeBbluarilux 125;

1) HYeTHBIX HATypanbHbIX ykcen ot 70 mo 170 BKIIOUUTEIEHO;

€) JIBy3HaUYHBIX YHCE, KOTOPBIE MPH JIEIEHHH Ha 7 atoT ocTaToK 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.

SIBNsIOTCH M [I0CNIENOBATENBHBIMH YNEHAMM TEOMETPHYECKOH HpPOrpecCHH
yucna 2; 0,8; 0,327
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884. Haiigute 3nameHatTenh H 4ETBEPTHIH YAEH reOMETPHUECKON NPOrpeccHu:
a) 5; 20; 80; ...; 0)1.6:04:0,1; ... .
885. HaiiauTe naThiii WieH reOMETPUYECKOH NMPOTPeccHu:

2 1
a)l;~3: .. 0) 20—
5 W5
5 = 9
886. Haiinure 3naMenatens reomerpuueckoi nporpeccwu (b,), ecnm by = 75"
_ 81
> 625
887. Haiigvte cymmy nepBuiX BOCEMH WIEHOB NeOMETPHUECKOH nporpeccru (b,),
1 1
eclnH bsz-—a; Y Fgps

888* Haitaute uetnipe uucia, odpazyioliue reOMETPHUECKYIO [POTPECCHIO, €CTH
CcyMMa KpaiHHX uiieHoB paBHa —126, a cyma cpemnux — —30.

889*.Karer paBHOOEAPEHHOIO HPAMOYTONLHOTO TpeyrosibHuka paseH | cm. Tuno-
TEHy3a ITOr0 TPEYTONBHMKA SIBIISIETCA KATETOM APYroTo paBHODEPEHHOro
NPSIMOYTOABLHOI'Q) TPEYroNibHUKa i T. 1. HlaiijTe JIMHY rHMIOTeHY3bl JECHTO-
I'0 TAKOT'O TPEYTOABHUKA,

8907*.Cymma Tpex uucei, 00pasyoiUx apu(PMeTHIECKYE) NPOrPECCHIO ¢ HOTOKH-
TeNbHOM pa3sHOCTLIO, paBha S1. Eciau u3 9Tux uncesa BeINECTH COOTRETCTBEH-
Ho ymcna 1, 7 1 8, 1o nonyuus TpH uncna, o0pasyioiiHe reoMeTpHYeCKYIO
nporpeccuio. Halipute yuciia, oSpasyroiue apHPMETHEECKYIO NPOLPECCHIO.

891*.Tpu uncna, U3 KOTOPLIX HEepsoe GoAbLIE TPETLEro Ha 9, BAALOTCA NOCNEI0-
BATENHHBIMH YJIEHAMH IreoMeTpUHecKoii iporpeccuH. Eci w3 Broporo uxcna
BBISECTD 7, K TperseMy npubasuTh |3, a neppoe octaBuTh 6€3 M3MeHeHUH. TO
HOBas Tpoiika wicen obpazyer apudmeTuteckyo nporpeccuro. Haianre
YHcha. 00pazyIoLHEe [EOMETPHYECKYH) POTPECCHIO.

892. Haiizure cymy 6eckone Ot TeOMETPHUECKON [POTpeccHu:

a) 1.5;0.5; ...; 6) 3-/2: @

893. Ilepesiii wicH 1 cymma BECKOHEYHOH reOMETPHYCCKO#H ITPOrPeCCHH CO 3Ha-
meHarteneM |g] < 1 coorBeTtcTBEHRO paBHb 16 1 9,6. 3anuuinTe TPH NEPBBHIX
4jieHa HTOH MPOrpeccHi.

894, Sanwiure B BUIC 0OBIKHOBEHHOI ApobH YUCHO:

a) 0.(8); 0)0,(12); B) 51,(3); r) 14.(1);
n) 1,3(2); e) 0.4(3); ) 0,1(12); 3) 24,35(2).
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895. Paccmorpute pucynok 75. Ha 6uccextpuce OK |,
yrna xOy ormeuena touka M(8; 8). U3 Touku Y4
M na ocy KOOpAMHAT OMYWEHB! NMEPHEHANKY- &

nsipel MA v MB, B pesynpTate uero obpa3osali-

ca kajpar OBMA. Us Touxku M. kotopas sB- B, M

JISeTCA cepeiMuoi maronann OM, crosa ony-

LIEHBl MEPIEHAMKYNAPLE Ha OCH KOOPAWHAT M

cHOBa ofpaszosancs kBaapar, u 1. i. Haityure: O A, 4 X°
a) MIOLLA/lb MIECTOrO KBAPATa; Puc. 75

0) cymMMy 1owasei Becex TakHX KBaparos;
B) CyMMY [E€PUMETPOB BCEX TAKMX KBAJPaToB.
896. Hau tpeyrombumk ABC co croponamu 13 cm, 14 eM u 15 em. Tpeyronsuuk

A1B,C) nopober Tpeyronbanky ASC ¢ koaddurmenTom tnopodus % Tpe-

yromeank A:B,C; nogoben tpeyroibinky A B;C) ¢ Takum xe ko dhuimen-
TOoM oaoGus, v T. a. Hakpute:
a) CYMMY MEPHMETPOB BCEX TaKHX TPEYTOIbHHKOB,
6) cymy Muiomaneit Becex TakHX TPeyronbHHKOB.
897# Haiiute cymmy, riie n — HatypajibHoe HHCao:

Binte bt -
15 59 (4n—3)4n+1)’
1,23
rtE Ity

898%*, Peiunte ypaBienue:

A l-x+x—-x +..=5 (|.ri<l);

0) 1+447+...+(3x—-2)=145, x — patypansHoe Ync:IO.

899. [Noctpoiite rpagMK QyHKUNM Y = (X ~ my’, ecin m — NEpPBbIH MOJIOKHI €Ab-
Hbi# uieH apupmeriueckoit 1iporpeccun: ~81; -77; ...

900. Peiuste HCPARCHCTBO X — 3X + m > 0. ecii m — nepsblil 4ieH reoMeTpuie-
croil nporpeccun (b,), B kKotopoii by = 16, g =2,
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3ananus A5 camonposepku Ne 5

Vposene 1
1.  Haiigure pa3sHocTh apu()MeTHYECKO# Nporpeccuy §; ~2;-9; ... .
a)-3; 0) 3; B) -7: r)7.
2. Haiipure nsreii w@ien apudmernteckoi nporpeccuu (a,), ecnm ap =-5;
d=3.
a) -7, 06)7; B) -17; r) 17.

3. Hailigute cymMmMmy MEpBBIX ICBSITH YiicHOB apudmerudeckoll nporpeccuu (a,),
ecii a; = 2; ag = 6.
a) 4; 0) 18; B)-18; r) 4.

4. Haigute yerseprhiii uieH reomerpudeckod nporpeccun (by), ecmi by =-2;

‘i’:E-

a) é; 0) —%; B) 4; r) 4.

5. Haiijwre cymMMy nepBeIX 1ATH YI€HOB IeoMeTpudecKoit nporpeceuu (b,), B
KOTOpOit by =-5; g =2.

a) 160; 0) 155; B) -160; r) -155.
6. Haiijmre cymMMmy OeckOHeuHO#H reoMmeTpHyeckod mporpeccun (b,), cciu
|
bl =2:q —-‘3‘.
L. : : <
a) 3° 0) 3; B) 6; r) 3

Ypoeens 2
7.  Haiijure pecsoiii wicH apumMeTHYECKON NIPOrpeccHy:
a) 10,2; 8,2; ...; 0) -3.5:-5,5: ...
8. Haiiure cyMMy niepBbIX MSTH 4ieHOB apudmeTHyeckol mporpeccuu (x,),
ecmx; =2,d=-3.

s s . 3
9.  Haiinure yeTBepTHIH YICH FEOMETPHUCCKON NMporpeccuy 3; B

10. Haiizure cyMMy nepBBIX MATH YICHOB FEOMETPHYECKO#H nporpeccun —4; —8; ... .

4
11. Haiiaure cymmy Geckoneunol reoMetprueckoit nporpeceun: 12;:4; =5 ... .
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vposens 3
Spnsiercst i qncno —32 unenom apudmernyeckol nporpeccus (a,), B XOTO-
poil a; =-8;d =-2,4?
Haiinure nepepiii uien ¥ pazHOCTh apudMeTHUCCKOH Tporpeccu (a,), i
a) + ag=-12,6; as—a, =-9.
Haiiinte cyMMy BeeX JBY3HAUYHBIX HHCEl, KOTOPHIE NPH NIENEHHN Ha 3 JIaloT
OCTaToK 2.
HatinuTe nepBelif 4ieH ¥ CyMMY NepBEIX CEMH YJICHOB TCOMETPHYECKOH Hpo-
rpeccud (b,). ecmu by = 192; g = 2.
3anmumTe B BUAE oObIKHOBEHHBIX Apobeit yucna: 0,(4); 5,(53).

Ypocens 4

Haiiiure 4mCIO NONOKHTENLHBIX YJICHOB apu()MeTHyecKoii nporpeccuu 91;
89,5; ....

Haiigure cymMMy nepBbIX ABAALATH YICHOB apu(MeTHYecKOH Nporpeccuu
(a,), ecmi as = 1; §g=—1,2.

Peuwmte ypapnenne: 105 — (7 + 12 + ... + (2 + 5x)) = 20, rne x — Hatypaib-
HOE 4HCIO.

CymMmMa Tpex nepReIX WIEHOR TeOMETPHUECKOH Nporpecch pasHa 13, a Tpe-
THii ee uneH Ooneiue neproro Ha 8. Haiijmite 3HaMenartens 310l nporpeccuy.
Tpu uucna, #3 KOTOpEIX TpeThe paBHO —8, 00pa3yloT reOMETPHYECKYIO 1po-
rpeccuto. Ecnu BMecTO TpeTbero uMcna B3sith —0, TO HOBad TPOHKa umcen
obpasyer apndmernueckyio nporpeccuro. Halnure umcna, obpasyionme
FEOMETPHYUECKYIO NPOrPeccHio.
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3AJIAYM 3A KYPC AJITEBPBI 9 KJTIACCA

901. Cpapnute uncna:

2 5 7 2
it . —i . ~ i
a) 7 n0,3; 0) ¢ n-0,85; B)0,7(4)n 9o r)1,I9m -

902. Jlokaxwure, ato 7 —+5 > -

I
V7445

903. Brizensisi M3 TpexwicHa KBaAPaT JIBYUSieHa, JOKKHTE HEPABEHCTBO:

a)a’ —a+3>0: 6)4b° - 4b+1,9>0.
904. JlokaxkuTe HEPABEHCTRO:

a)y +2y° —4y>-2; 6) 1y + 8y + x* > 8(x —4);

B) (@* — b*)’ > 4dab(a - by r)2x*+1>23 + 22

905. Jloxaxxure HEPABCHCTRO:
a) (a - l)4 +b-D'>2a- l)z(b— I)z;ﬁ) (@ + Ia+4)> 8%, e a>0:

1
l4a+a’ +a* >4ava: B adba——=>1.,
? ) aJb

+b

a
906. Jlokaxwte, yroecnia< b, 10 a< <b.

907. MssectHo, uio 2 < a<4, 5 < b < 6. Ouenre 3HaucHns puipaxcanii a+ b, a— b,

a
ab, 5
908*.Ilena OpwiinanTa IPONOPLIMOHATBHA KBAPATy ero Macchl. JIokaxire, 4to ecim
OpriLIMaKT pas/ieniTh Ha HECKOALKO YaCTeH, TO €ro CTOMMOCTE YMEHBLINTCS.
909%. [lokaxcure, 410 CyMMa JIHAIOHANEH BBIMYKIOrO SeThiPCXyroibiiKa GoMbiie
CYMMBI ABYX €T0 HNPOTHBOMONOKHEIX CTOPOH.
910%.JIoxaxure, 9T0 B A000M TPEYrOibHHKE HAHMEHBIICH SBASCTCH 4 BHICUTA,
KOTOpas NpoBejicHa K Hanbonkiuei cropone.

Peuwrume nepasercmeo:
911. a)2(1 -3x)>7-x;
0) -20(x +3) = 2(3 - 10x);
B) 1,7 <0.3(4x-2)+0,5(1 - 3x) + 2,7x;
r) 0,9(1 +x)> 13(x~5) - 0.2(10x - 1) + 2,4

3x—4 8-3x 2x-5
i 4- B S v S
3 2+x>4; o) 5 1

B) 5(x—1)(x+1)-7x>5x; r) (3x-2)" +14<9¢ +11

»>L:

912. a)
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913. HaiisMre HauMeHBLICE LIEAOC YUCIO, SIBISHONIESCH peleHHeM HEPaBEHCTBA
T(2x —-3) - 46+ x) >—-19.
914. Tlpy Kakux 3HAUCHUAX X HMEET CMBICIT BBIPaKEHHE:

a) V4-5x; 6) \—(4x-17); B) ——-'6:"( ?

X ¥
915. Periice cucTeMy HEPABEHCTBR:

) {KHH(“?); [23 2, 9 {‘zx—lfz(zx-n(mu;

4 13
2x>4—(x+7); 3(x-5)+1>0; X +4<x(x-2).

916. Peninie 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: ) [7—8x|>—6; r) |x|+|x+2|>3.

918. Tlpy kakux 3HAYCHUIX X 3HAYEHUSI BHIPAKCHHS 7 — 4X NPUHAANCHKAT MPOME-

WYTKY:
a) (—oo: —1]: 0) (-2; 3); B) (0; 2]; r) [4; +c0)?

919. Ilpy xakux 3HAYCHUAX APryMEHTa 3HAYCHMS (YHKIMM _\’ti(Sx—l) npu-

HAAneKaT NpoMesKy Ty (—oo; 317

X
HC MCHBLUIC COOTBCTCTBYH)-

920. Tlpy Kakux 3HaUCHMSIX X 3HAYCHUE ApOOU i

1-3x
IMEro 3HaueHus Apobu B ?

921%. Tlpn KakkX 3HAYCHHAX ¢ YPaBHCHHE HMEC? TOSOKHTENBHBIA KOPEHb:
x—4 _x-2a. 3x=9 g=x

a) 3 6)
5 2 4 3
922. Tlpu KaKuX 3HAYCHMSX NEPEMCHHON X HMLET CMBICI BBIPAKEHHE:

a) V2x—3+— 6) Vax—8+\12-3x: g) —Z.X_g? 9

#=L5" X
923. Haiianre obnacts onpejiesnehus Gy HKIMH:

a) v= 2x s 6) y=+/12-4x; B) ¥= \JJ\'Z—Z;—E;

-1?

PV - ORI e AW S gy
Vo +7x-12 Vx 27

e a9 -
924, Uphuapiexku: 1 yncio 5 obnacin 3savesuil QyHkuuu y = 2x — 2x + 97




214

3adauu za Kype aiceopu Y Kaacea

Hocmpotime zpaghux chynkyuu:
925. a)y=2Vx—1;

y=2x+1)y" -

926. a)y:xz-3x+2;

6)y=x

m y=Il-+x-1;

6)y=20"+4x+2; B)y=

2
B) y—_-T2+2
€) y=%\/x+4.

3% + 6x + 5.

927. I'paduk PpyHKIMM y = *+a nepecexaer ock y B Touke M(0; —4). Haiiure a »
noctpoiite rpagmk Qynxunn. Hpoxomut mi 3rot rpaduk sepes Touky N(3; 5)?
928. Tlocrpoiite rpaduk QyHkmn y = x* — 6x + 6. Vcnonssys rpaduk, Haiiaute:

a) 061acTs 3HAYEHUH (PYHKIHM;

6) NpOMEXKYTKH 3HAKOMOCTOSTHCTBA (DYHKLIMK;
B) TIPOMEXYTOK, HA KOTOPOM (yHKIIUS BO3pacTaeT; yObIBaeT.
929. Srnsercs au nannas GyHKUMS YETHOH; HEYETHOH?

a)y=5-x4 6)y=-

Tocmpotime zpaghux hynryuu:

2

2—x°, ecm x <—1;

x' =2x-2, ecrm x> —1;

930. a) y= {

xX—x'-2x.

* ;=
931%,2) y :

B) y= [.xz —5x+4|;

B)y=x"+x.

4x+16, ecm x<—2;

6) y=42x", ecm—2<x<I;
2 ecnu x>1.
|x —ll
0) y“-x +

r) y= |x2 —5!x|+4|.

932. Hpu nomomn rpadukos GyHKumii onpesiennte, MMEET K KOPHH ypaBHEHHE:

a) x’ +4x+1=+x;

933. Peiunte rpaduyecku ypasHenue:

8) ~Jx~1=x*-5;

6) —x* +2x=+/x—0,5.

6) P-2xe1=-2
X

934* Haiiute KomauecTBo kopreli ypasHeunst [2Jx] —x’| =b B 3aBucuMoOCTH OT

3Ha4YeHWH napaMeTpa.
Pewume nepagencmaeo:
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) 7]

937. a) 2x— I)(x+2)<0;
B) x(x— 1,2)Y(x + 1.5)(x +2) > 0;
938%.2) (°— x — 2)(0C +x - 2) <0;

X +§x>0

>x+2;

939. a)

B) —f+l>x,

X 4+5x+6
x+2

941%.a) [2x - |Vx* —7x+10 < 0;

940*.a) >0;

x+1
n x* 12(1filx+3]_ =

) (x— D(x=-4)(x +10)>0;

N@-x)Gx+15)2+x)>0.

6) (= 3x + 3)(0*—3x +2) > 0.
3x—4

8 m <%

(=D +x— 20)
X+ +x— 42)

6) (x+2W15-2x—x" >20.

0)

942. Jlana dynxims fx) = 4x” — 9x + 5. Haiimre Bee 3HAYCHNS X, IPH KOTOPBIX:

a) fix)>0;
943. Peuninte cucTEMY HEPABEHCTR:

x> x;
a)
{9—4,5120;

6) fix) <O.

X =3x<70;
2x+24 < x*.

944. Haiiymre Bee 3HAUEHNS @, TIPH KOTOPBIX ypaBHenve x° + 2ax + 3a + 10 = 0 ne

HUMCET KOpHEeH.

945% Haiiymte Bce 3HaueHus b, OPH KOTOPHIX HEPABEHCTBO b’ +4x+bh-3<0

BBINONHSETCA NMPH BCEX JICHCTBATELHBIX 3HAYEHHUAX X.
946. Penmte rpadMyecky cHCTEMY YpaBHCHUE:

i {yzz—f; {y+\f

y—x

xt+y=0;
Pewume cucmemy ypaeHenui:
x=2y=0,

947. a) { i %
x+(y-2) =5;

y=[H-2:
—1; o +y =4.

0)
.ry+3x+3)—l
X =2xy+y* =5(x~y);

r)
¥ =2x—-y* =4,

i
{x +xy-y =
:
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W (i

x4+ _)3 —4y=0;

949%, Ilpu KaKuX 3HAUCHUAX M1 CHCTEMA YpaBHEHHI HUMECT TPH

peurenns? y=[x-m

950%*, Haiijipre Bee 3HAUCHHS NapaMetpa, NPH KakKI10M B3 KOTOPbIX CHCTEMA ypaB-

= (-1 =
HEHHH 4 5 HMEET TOJIEKO OHO pellieHHe,
(x—a) +(y—-1)" =1

951. Cymma KBajpaToB ABYX NMONOKMTEABHLIX Yyncen Ha 0,5 Oonbme MX yaBock-
HoOH cymmebl. Haiignte 311 'nicaa, eciiy neppoe 4Mcio Ba 2 MeHLLIC YTPOCH-
HOI'O BTOPOro YUCIA.

952. Bokpyr crnopTHBRHOH 110Mmanky, uMetonieit Gopmy 1psMOyronbHHKA, MPOJIo-
Wena Jopokka wupuHoil 3 M. Halimute paimepnl mnoanku. eciii ee rno-
a1k ¥ NIouank JOPMKKH pasusl 216 M Kavias.

953. Paccrosinne o1 nynkrta A j1o nysHKTa B TEIUIOX0/1 IPOXOANT 3a 3 4, @ paccros-
Hue ot B 1o A — 3a 4 u. Haliaute ckopocTe Tenioxona B cTosdeil Boze, ecim
12 KM 10 TEYEHHIO PEKH K 6 KM IPOTHE TEUYCHHS O NMPOXOANT 3a 50 MuH.

954. /lpa TpakTopa pazHol MOLHOCTH. pabo)asd BMecTe. MOI'YT BCHaxarh 1ose 3a

2 G
4 amsi. Ecin ofius TpakTop senamer 3 1Oils], a APYroff — OCTANbHYIO YacTs,
TO Bee noje Oyier BenaxaHo 3a 8 [Hel. 3a CKOJBKO AHCH MOXKCT Bemaxarhb
fosie KOKbIT TpakTop. paborast 013eNBEHO?

955. Oama 1py6a nanonusier Gacceiin Ha 2 u qombite, a Apyras — ua 4,5 4 ,101b-
tie, 4eM HANOAHAKT €ro [Be TPYOHI, OTKPHITHE OAHOBPEMEHHO. 3a KaKoe
BpeMst MOXKET HanoaHuTs Haccelin kxaas Tpybda ore1bHO?

956*. Tlo nRYM CTOpOHAM fIPSMOro yria B HaNParNCHUH K €ro BEPilIMHE JABUKYTCS
ABa Tena. B HAaYabHBIH MOMEHT TENO A HAX0;(MI0Ch Ha paccrosiivn 60 M o1
BCPUIMHEL, a Tesio B — na pacctosnny 80 m. Hepes 3 ¢ pacctosnue Mexay A
u B papnsutock 85 M. Haiiaure cKOpocTs KaX1010 Tena, eciai BCPLIMHB yria
OHM AOCTHIIIH OHOBPEMCHHO.

957*. M3 jByx ropoaoB HaBeTpedy APYT APYrY BBIILTR ABa NOC3/A, fPHYEM BTO-
poii noess Beiued Ha | 4 nosxe nepsoro. Berpernnuce noesna nocepeipie

nyTH meskiy roposamu. Hepes 2 4 nocyie BLIX0a NEpBOro 1oe3aa paccros-

7
HME MEXCLY HHMUW COCTABASAAO 12 PACCTOSHMS MEXKIY ropojami. 3a Kakoe
BPEMst KXUBIN HOE3]( IPOIACT TYTh MEXULY roponamu’?

958%.CyMma ABYX TPEX3HAUHBIX YNCET. 3aIMCAHHBIX TEMH ke [H(pamii, HO B 00-
patHoOM nopsaxe, pasna 1252. Haiante 311 uncna, ecii cyma HQp Kaxao-
ro u3 uux pasua 14, a cyma ksagparoB unp passa 84.
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959.

961.

962.

965.

967.

AJILITHHUCT NMOAHSICS HA BEPLINEY Tophl 3a 12 y. BTopyo MoNoBHHY Ty TH OH
LIEN CO CKOPOCTHIO, KoTopas na (0,5 KM/4 MeHbLIe CKOPOCTH Ha TNICpBOH T10510-
BuHe. Ciyckasck Toit He JoPOTOH, aiblITHHCT NPOXOAK! 38 Yac Ha 2 kM D0:ib-
Hie, YeM Mad NMepBYIo MONOBHHY IYTH BBECPX, M 3aTparii ua cnyck 2 4 40 Mum.
Kaxo#i myTe npouues anbNUHECT, NOANHMAACH HA BEPIIMHY TOPHI?

6
Ha COPEBHOBAHUAX 110 CNOPTHBHOMY OPHCHTHPOBaHHK nocie l'lJHHlll]la ‘23

BCCXx CIIOPTCMCHOB Ha JHUCTaHIIMM OCTaBa10Ch Goneie 37 CNIOPTCMCHOR, a

7
nocie (puHUIIA 25 BCEX CrOPTCMEHOB — MeHbLue 37 cnopremenoB. Cxonb-

KO CTIOPTCMEHOB MPUIMMANIO YYacTHE B COPEBHOBAHMAX?

Brnajuuk sHec B 6ank 4000 rpu. noa 15% ronoesix. Kakas cymma dvaer y
HEro Ha cueTy Yepes 3 roga?

Jlom ctanm iByx coptoB cojiepkur 5% u 40% Hukens. Cxkonbko notpebyer-
cs JIoMAa KaXJoro copra, 4YTobwl nonmyumte 140 T cranu, comepikauieit
30% uukens?

3a cros ¥ yersipe cryna sammatiny 220 rpH. Tocsie Toro kak cronel nojene-
Be:u Ha 5%, a ctynest — Ha 10%, 3a ABa cTona M (IeCTh CrYbCB 3aILIaTHIIN
352 rpu. Kaxoi Ob1a HayaneHas ueHa 0JHoro CTona 4 ogHoro cryna?

Ha nByx crankax obpabartbiBator ormiHakosbie netamd. [lpow3BogMTEIBEHOCTE
nepsoro craHka ua 40% 6Gonblle NpoM3BoMIENEHOCTH BToporo. CKoabko neta-
Jieit 6110 00paboTano 3a cmery a KaKAOM CTaHKe OTAENLNO, ECIIM NCPRBIT pa-
Goras B 31y emery 6 u, BTopoi — 7 4, 1 OHM ByecTe 00paboraiu 616 aeraneii?

B userouriom mMarasure ecthb 30 po3 kpacHoro usera M 15 — 6enoro. Kaxosa
BEpOATHOCT TOTO, YTO B3fiTaA Hayraa posa Oyzer kpacHoro 1peTa?

W3 11 ¢pyrbonok ¢ womepamu ot 1 g0 11 Hayran Oepyr omuy ¢ytOonky.
Haiirre BeposTHOCTS TOrO, 4T0 HOMEp B3sitoil Gy rOonku Oyaer:

4) YeTHBIM HUCIIOM; 0) HeYCTHBIM YHCIIOM;

B) [POCTHIM YHCIIOM; r) COCTARHBIM YUCIIOM.

Haiiuure Beposi sHOCTE 1010, 410 B3STOE Hayraj TPeX3HayHoe uMcno Oyaer
HMETE BCE OIMHAKOBBIC LIAQPSL.

Ha ynuue Hazapus Slpemuyka B rioc;1e10BaTeIbHOCTH BO3PACTAHMS HOMEPOB
pacnofoesl CICAYIOIME J0MA: TPCXITAKHBIN, OAHOITAKHBIN, IBYXITaK-
HEIH, NATHITAKHBIA, JAEBATHITAKHBLI, USTASTOKHBIL. ABYXITAKHLIN, OgHO-
ITAKHBIA, OJIHODITAMKHLIN, ABYXATAXKHBIA. OJIHOSTAXHBIN, MITHITAKHEH, 115-
THATAXKHBIH, 1CRATHOITAKULI.

a) 3anuuTe pamkupoBaHtbil psa gannbix. Croneko ofpasoBanoct sapu-
ant? Halure HacToty Kax10H BapHaiiThl.

6) Cocrasbte Tabnyiy BapUaHT W 4acToT.

B) [TocrpoiiTe NONMIOH YacTOT.
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969.

670.

971.

972.

973.

974.

975.

976.

9717.

B depMepekux Xo3sicTBax paioHa ypoxkanHocTs Py Obina cnefiyioniei:

Vpoacaiinocmw, y ¢ 2a 20-25 25-30 30-35 35-40

Konuvwecmeo xozsiicme 6 12 9 3

[ToCTpOHTE THCTOTPaMMY H MOJIMIOH YacTOT IRHHOTO PacripeieNieHus,
Macce! 10 apby3os cootsercrBenHo pasubl: 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 cpejiHioo Maccy OiHO-

ro apbysa.

Haiinute niepBeie nsth 9IEHOB MOCNEA0BATENEHOCTH, 3a1aHH0d (opMynoii:
2

a)a,=(-5)""n; 6) b,=3n"~5n+1.

Hailiiie nepsoic mecTs WICHOB NMOCNIe/I0BATENLHOCTH (X,), 3aAaHHON peKyp-
peHTHOH Qopmynoit: x; = 1; X2 = 2; Xy = 30,1 + 2x,,.

Haiinure Takoe uncno x, 4ytobet unucna x + 2, 3 - 2x ¥ 4x 6uiny niocnenosa-
TENBHBIMM WiCHaM¥ apU(METHYCCKON 1porpeccuH.

TINocneaosarenbHOCTS, 3anannas GopMynoi a, = 5n — 7, sensercs apudhmeri-
yecko# nporpeccueil. Haiianre:

a) NepBHi YNeH H pa3HOCTb NPOTPECCHK;

0) cyMMmY nepBbIX JIBEHAAATH YIIEHOB [1POrPeccyH.

Bo BpeMs netHel akuvM pacnpofaky 3MMHHX LUANOK [pepHHHMATCIb
Ka/IBIH JICHb CHMKAN IICHY Lanku Ha 5% ce HayalbHOH CTOMMOCTH —
200 rpn. CrollbKO WANoK npojan npeAnpiHHMATENb, €Clid Kak/Abi NeHs OH
npojasai 1o 2 Wwanky ¥ 3a Bech pealli30BaHKbIi ToBap Belpytuni 2640 rpu.?
B apudimernyeckoii nporpeceun (a,): ag = 0,8; a;y = 2,8. Haiinvre:

a) nepBbIH YWICH W pasHOCTE NPOTPECCHH;

0) nBanuaTte NepBsli YieH Nporpeccu;

B) CYMMY NEPBHIX WIECTHAALATH YICHOB IIPOrPECCHH.

CyMMa nepBeIX M8TH 4NEHOB apuMETHYECKOH NPOrPECCHN MEHBLUIE CYMMBI
nocneayroumx nat yneHos Ha 50. Ha ckonpko pecsthiii uneH nporpeccu
Gonblue BToporo unena?

ANLITHHKACT, NOAHAMAACE HA FOPY, 3a NEpBLIA Yac AOCTHT BhicoThl 400 M, a
3a Kay(ABlH NOCNeAYIOME Yac NogHUMancs Ha 25 M MeHblle, YeM 3a Ipejibl-
JAyHIKIA. 3a KaKoe BpeMs OH JIOCTHTHeT BEicoThl 1750 M7

2 ;2 2
979% Uncna a*, b n ¢, rae a>0, b>0, ¢ >0, aBasioTCH NOCACAOBATENLHBIMK

1
a+b’ a+c

uneHaMy apudmernyeckoii nporpeccuu. Jlokaxure, 4to uucna

H TAKIKE ABAAKOTCH MOCNCAOBATCNIbHBIMH 4YJIICHAMM apm])mmw:ecmﬁ

b+c
POrpeccui.
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980. Haiigute 3HAMeHATENb U NICPBHII YICH FCOMETPHIECKON MPOrPECCHH, ECTH:

a}b,=§: b,=¥: 6) bz =-T; bs = —63.

981. Bamuumte QopMyny obuiero wieHa NOCNENOBATENLHOCTH TI0 MW3BECTHBIM
TICPBBIM YJICHAM:
1. 1. 1 1.
379’ 277 81’
1 4. 3. 16,

101° 102 i 5,10, 17; .....
®) o1’ 102° 103° 104° ) 2:5;10; 17

6)

OO|-—

-
"6

N |~
|

982. Haiisute Bee Takue umMena m, 4tobul yucna \EM, dm -2 u 5\/§m Oninu
110CEN0BATENLHBIMM WICHAMH I'COMETPHYECKOH MPOrpecCHi.

983. Hailaute neppeiii wWieH ¥ CyMMYy NepBBIX LUECTH YJICHOB TeOMETPHYECKOl
nporpeccHy (b,), B Kotopoii b; = 128, g = -2.

984. Kaxwii u3 nstv IncToB OyMary paspesany Ha 5 yacTedl, oToM KaxuIyio u3
MOJYYMBLIMXCSA YaCTeH CHOBA paspe3any Ha 5 yacteil 1 T. 0. CKONBKO YacTei
6yMary nosysar rocre 4eTblpex paspe3aHnii?

985. CymMa Tpex nepsbiX WICHOB apH(MeTHYeCKOI nporpeccHy pasna 54. Ecnn
13 BTOPOTO 4iCHa BHIYECTE 9, @ M3 TPeThero — 6, TO HOBLIE TPH YJieHa obpa-
3Y10T FeOMETpHUecKy10 nporpeccuio. Haiinute nepeeie Tpu dnena apudme-
THYECKOH MPOrpeccun.

986, Haiinute 31amenartenh reoMeTPHYECKO# NPOrPECCHN, €C/IH TPETHL, YeTREp-
ThIH W IIECTOIl ee uieHBl ABNAITCS 10CIeIOBATEILHBIMY YjieHaMH apuive-
THUECKOH MPOrpeccHi.

V2. 2.

987. Haiiqure cymmy DeCcKOHEUHOH TeOMETPHYECKOI IPOIPECCHH: V2; o Ty

988. 3anuiunTe B BUOE OOBIKHOBEHHOMH ApobH uHCiO0:
a) 3,1003); ) 0,0(85).

989. Pewmte yparHenne: _
a) (3+2x)+(4+4x)+(5+6x)+...+(20+36x) =549;

0) (J§x+l)+(\/§x+2)+...+(J§x+l7)=255.
990. Haiinure cymmy:

. T - ¥ . ¥
a) 1+sin=+sin” = +...+sin" = +...;
6 6 6

2. 3).(2. 3 {2 3)
+oH] =+ |+
5) (3 5J+(32 53) 3:1 5!1
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3AJIAYH NOBbILLIEHHON C1IOKHOCTH
K § 1. Hepagencrica
991. JlokaxuTe HEPABEHCTBO:

2,

4$93.

994,

995.

997.

998.

999.

2 2

a) (a+ b)Y < 8(a’ + bY): 6)a+bs%+%, raca>0,b>0;

B) (¢ ~b*)a'—-b" )< (@' -b)’; 0 (@ +b)a' +b')=(a’ +b') .

Jloxkaskute, ut0o U Moboro ASHCTRUTENBHONO 3HAYEHMS o BBIIIONHACTCH
g =B o 2

HepaBeHeToo 3(a +a + 1) > (a +a+ 1)

Jlokaswre, 4To A7 MOGHIX HOJMKUTEIBHBIX YUCEN ¢, D U ¢, NPOUIBENe! e

KOTOPbiX PasHO 1. BBITIONHAETCS HEPABEHCTBO ab + bec+ca+a+b+ ¢ =6,

Jokaxute, wio (1 + a))(1 + @) ... (1 +a,) = 2", roe a,, a, ... . @, — NOTOKH-

TENLHBIE YNCTa M dyds ... a, = 1.

107 41 - 107" 41
107" 41 107 41 °

Kakoe u3 nyX umcen Gonpliie:

I{OK&)KHTC. Y10 JAns J'II(]'GOFO Ha‘]ypaJlBHm"O F BERINIOJAHHAC TCH Hf.‘paBt‘,HcTB‘:'lf
e | _
A1t taa™ +n-(n+1)<l‘

>J_l

’J €A A o

] 11

_ X i W

B) n+l g et e Sl
111 1

l'}—z+?+?+ +;<..2

,[lOKa}KHTB. yTO A5t M0boro ]-Ia'['}"paﬁBHOl‘O P BRITIQOMIHACTCH HEPABEHCTBO

a) Vn+1+vn—1<2Jn; f eRbebaslmil,

JLIsl MOAOKHTENBHBIX YHCET @ M b 1 OTPHLATENBHOIO 4HCAa ¢ (¢ # —a) BEI-
NONHAIOTCH HepaBeHcTBa a < b u ac < be. Jlokaxure, 4To 18 3THX 4uCen
a-b b-c  c-a =0

a+b b+c c+a

Hokaxute, yro npn nOOBIX 3HAYEHHAX X U Y COOTBETCTRYIOIIME 3HAYCHUS

BBINOIHACTCA PABEHCTBO

. o 3 3
BbIDAACHHNA X + V' M X + ¥ UMEKT OJHHAKOBBIE 3HAKH.

1000.1lycts a, = V2+ \[ 24,492 (KBAIPaTHEIF KOPEHb MOBTOPSETCH M pas).

JIoKaxwuTe, uto:
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= 2-a, 1
a)a,<2; 0) a, = J2+a,,; B) v >T

1001. Peuuite ypagseHtic ¢ ABYMst HEM3BECTHBIMMU! = + ——\{-—: =
x Y

1002. Yscaa 1, 2, ..., 9 paszOuam Ha TpM Tpyniis 0 Tpy Ymcaa B kaxaoi. Iyets M—
HauGoapIbeEe 13 NPOU3BEACHIH Yucen o/ Ho# rpynel. Jokawwre, yro M > 72.

1003. Yeteipe poibaka — A, B, Cn D — aoBuan poiby. Puibaku B v O noiimanm
BMECTC TAKOE ke KOaudecTBO phibnl, kak A w C. Peidak A noiinan Gonbiue
priGeL, ueM pridak C, Ho A ¢ D noliMain verbine pribor, vem B 1 C. Ckoisko
pIOH noiMa Kax Akt pribak, eciau peibak B neitman 3 peiGunst?

1004. Heckonbko pedat cobupanm rpubnr. Opun u3 uux uamen 6 rpubos, a oc-
TanpHbie — 10 13 rpubos. B caejtyonnii pas konuuectso pedst ObL10 npy-
TUM, M O:4uH U3 HUX Hawen 5 rpubor. a ocransHeie — no 10 rpubos. Ckons-
ko pebat cobupann rpubki B nepsbiil pa3 ¥ CKOMBKO BO RTOPOH, CCny KOJM-
4SCTBO coOpaKhkiX TpuboB B ofoux ciyyasx Guuio oguHakosuiM? HisecrHo,
yro 10 uncie 6oneite 100 u mensiue 200.

1005. Penivite HEpaBEHCTRO C NAPAMETPOM:

a) avx >0; 6) (b"—b—-6)x<b’+3b+2.
1006. Pemute HepaBeHCTBO:
- . ol . |2x=1
a) ix 2|+|x 3|2|x 4 ﬁ}| e <l.
xix~1)<x*~2a;
1007. [Ipn KaKuX 3HAYEHMSIX @ CHCTEMA HEPABEHCTB 55 HUMEET
a-xz
€IUHCTBEHHOE petnenne?
x-2<a’;
1008. Toxaxure, 4TO CHCTEME HEPABEHCTB 9 HMMCET pELICHHE MPH JI0-
X >Za

OBIX 3HAYCHMAX d.

K § 2. Keadpamuunas hynxuus

1009. 1locrpoiite rpadnk Gyukumm:

—
N R . §
a)_\-—’}!\[; -x -1 0) _}-—Ix I| Py
B) y-:li—:i]v—.’),\'; r) y=vx+2Jx+1+2.
X
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1010. Tlpu kakux 3uayeHWsIX NapaMerpa g CyMMa KBaapaTOB KOplHeil ypaBHEHHs
¥ —ax + &’ - 3a—2 = 0 sBIsieTcs HanGoIbINei?

101 1. Hatizre 3HaUEHHE X, TIDH KOTOPOM BEIPAXKEHHE (X — 1’4+ =2 +...+ (x— 10)*
MPUHHMAET HaUMEHbBILIEE 3HAUCHHE.
i

X' =2x+4

1013. Pemure HepaBenctBo (0 + 2x)° — 2(x* + 2x) - 3 > 0.

1014. [Tpy kakuX 3HAYCHHSIX @ HEPaBeHCTBO (x —a)(x —a —2) > 0 BeImOIHsAETCS

1012. Haiinpre nanboieliiee 3HaueHHe QyHKUHN y = —Ix- I| 2

TIPH BCEX 3HAYEHHAX X, YIOBIETBOPSIOIIMX HEPAaBEHCTBY X — 4x + 3 < (?
1015. Hapabonet y = P=QRa+Dx+1wnx =y2 - (2b + l)y—1 nepecexawrcst 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 > 19

1017. Haiinute Bce 3haueHmsa napameTpa g, MpH KoM H3 KOTOPEIX YpaBHEHHe
X - Zﬁ(a —~3)x+a’ —3a—2 = 0 umeer XoTst GBI OMH KOpEHb.

1018. Haiiqmte Bce 3HAaY4eHMst @, UPH KOKIOM U3 KOTOPBIX HEPABEHCTBO
x* = 2(a — Dx + 4a < 0 BHINONHSETCS mpu Beex 0<x < 1.

1019. Cronbko KopHeii umeeT ypashenme vx+1 = +a B 3aBucMocTn OT 3ua-
yeHui a?
1020. TTpy KakuX 3HAUEHUAX a ypasHeHne —x” + 2x —a = |1 — |x|| He umeer kopHeii?

1021. Peiunte cHCcTEMY YpaBHEHMiA:

{x(x+ ¥) =80 X+ =2x-3y+9;
x(2x-3y) =80; 22 +2y* =5x-Ty+19;
o x+y=4% X +y =19;

(o + ") +y')=280; (y+8)(x+y)=2;
) x —2x+1+1-2y, ) x+y+J;y=I4;
I €

|x| -y X +y +xy=84

3 +xy-2y* =0, 3x, —2xy=160;
) 3)

2¢ -3xy+y'=-1; X =3xy-2y* =§;

Y(z+x)=10; x+y+2z &;

x(y+2)=5; x2+y -2z
)
z(x+y)=13; =1.
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£ +yt =25

1022. Haiigute BCe 3HAUYEHHS @, NPU KOTOPLIX CHCTEMa ypaBHEHHit
ax—y=3a-4

HWMEET €IMHCTBCHHOE PELLICHHE.

1023. Haiizmte Bee 3Hayenus mnapametpa a, NpH KDKIOM U3 KOTOPEIX CHCTEMa

X’ +y —dax~2y=3-4a’;

2

aBHEHHH
i ¥ +y -2ax-2y=—a’

HMEET €IHHCTBEHHOE PEIICHNE.

X+y =8

B
(y—ax) y-av2)=0

1024. Cxoneko penielde MMEET CHCTEMA ypaBHEHHIH 3a-
BHCHMOCTH OT 3HaYcHui a?

1025. Haiijtrre Bce 3Ha4yeHds napaMerpa a, NpH KakiaoM M3 KOTOPHIX CHCTEMa

y=|2x—1]+|5-24;

)J__—u

YPABHEHUI IMeeT GECKOHEUHO MHOTO PelllcHHil,

1026. Haiinute Bce 3uaqenusi napaMerpa a, OPH KaKAOM W3 KOTOPBIX CHCTEMA
A=

YpaBHeHHH |I— _v| +lx+ )| =2

HUMEET YeTHIPE pELICHUS.

1027. llpoe paboumx. paboras BMmecte, m3rotoBunn 150 petaneil. Ecim Ob1 00a
pabounx paGoTany ¢ NPOU3BOAUTENBHOCTRIO AEPBOrQ pabovero, 1o Jyid U3-
FOTOBJEHUS ITHUX JieTanell MM Hy®HO Obinio Ob1 BpeMeHy Ha 0,5 4 MeHbLIe.
Ecnu 6b1 oHu paboTany ¢ NPOU3BOIMTEILHOCTER) BTOPOre pabouero, To s
W3TOTOBIEHM ieTanell UM noTpebosanock 6wl Bpemenn Ha 0,75 1 Goabine.
CKONBKO AieTaliel W3roTaBIMBan 3a yac Kaaslit pabounii?

1028. K Gacceiiny noaseneHo tpu Tpyosl. Ecnu OTKpbITE OIHOBPEMEHHO TIEPBYIO
1 BTOPYHO TPYObL. TO GacceifH HANONHMTC BOjOH 3a 2,4 4, eciin NepByio u
TPeThi0 — 3a 3 y, ecni BTOPYIO U TPeThio — 3a 4 u. 3a KaKkoe ppemMsi HarloI-
HHTCH GacceiiH, €CJIM OIHOBPEMEHHO OTKPHITEL BCE TpH TPYOBI?

1029. Pesepsyap obbemom 1000 11 nanonusiercst B0k depes ase TpyOet. [lepeoie
800 51 Hanonasores yepes obe Tpy6el, noToM 120 1 -— ToNHKO Yepes NeEpBYo
1pyby, a nocnenuue 80 i — TOJIBKO yepe3 BTopyio. flpn 3ToM BPEMs HAIQN-
HeHust Ha 2 4 6OJIbIle BpeMeHH HaroiHeHust NPy IBYX OTKPHTHIX Tpybax u
Ha 13 4 MEHBLIE BpEMEHH HAMONHEHUA TONBKO Yepes BTOpyio 1py6y. Cromb-
KO JIMTPOB BOJIBI IIPOTEKAET Yepe3 NepByIo TpyOy 32 yac?

1030. J1pa newexoaa uayT HABCTPeUy APYT APYTY U3 yHKTOB A 1 B. 1lepBolii Bul-
uien u3 nyHKTa A Ha 14 nosxe, 4eM BTOPOW M3 IyHKTa B, u npwu BCTpEYE
0Ka3a/10Ch, YTO OH LPOIIeN Ha 6 KM MeHblie, yeM Bropoil. He octanaBiiba-
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SiCh, MELIEX0/(B MPOACIDKKIIH CBOE ABMKCHHE, U MEPBBIE NpHOBLT B nyHKT B
uepes 2,5 4, a Bropoil — B A uepes 0,8 4 nocie erpeun. Haii-wre ckopocts
KOKI0r0 NeLexo/a.

1031. Mimerorcst 1pa ABY3HAuKBIX uKcaa. ECal K nepsomy umc:iy Opunncars crpa-
Ba BTOPOE YMCHO, 8 NOTOM elue ungpy 0, To noilydum FATHIHAMHOE HHCHO,
KOTOpOE FpK ACIEHUM Ha KBa/IpaT BTOPOrO YHCA JIaeT HeTloiiHoe yacTHoe 39
1 octatok 575. Ecan k nepBoMy uMcIry mpunucarh CApara BTopoe YHe:Ao, T0
NOAyYHM HeTBIPEX3HAYHOEe YHC0. KoTupoe Ha 1287 Gonbuie YeTepex3Hau-
HOIO YHClId, KOTOPOE NOIYYHM, €CIH KO BTOPOMY “MCIy HPUIMLIEM Clipasa
nepeoe ukcno. Hafiaure 1 jiBy3HauHbe Yucna.

1032. B pexy Bnanaet nputok. Karep oTX0AiT 0T OyHKTa A, Paciio;iokeHHOro Ha
APHTOKE, WieT no Teuehnio 80 KM ;10 BIAJCHUS NPHTOKA B peKy B nyukre B,
a MmoToM MAET BBepX no pexe no nynkra C. Ha nyte ot A no C on 3arpaTui
18 u, na obparubii nyts — 15 u. Hailaure pacctosanme o1 B A0 C, ecnm us-
BECTHO, YTO CKOpPOCTh Karepa B ctosiyeii Bose 18 km/roa. a ckopocts TeyeHms
pekn 3 km/u.

1033. Mactep M y4eHHK 32 3 JUEsi M3TOTOBUIH NIAPTHIO AETaNeil, BRCHss sl IT0-
FO €XEAHEBHO MO HECKONBKO yacoB. B nepselif Jenb, paboras BMecre, oun
wroToBMIM 14 neraneit. Bo BTOPOH nenk pabotan Toaeko yyenuk. OH usro-
ToBun 14 aerageit, npopabotas Ha 5 4 Gonklue, Yem B neppetif gcee. Ha Tpe-
THi JIeHb poboTa NPOCIKAIAch CTONBKO BPEMEHH, CKOIBKO M BO BTOPOH, HO
cHayaila paboTanu MacTep M yueHHK BMEcCTe, msrortosus 21 erams, a no-
TOM — TOABKO MacTep, uiroroBus 20 geranei. Ckoapko aeraneii 3a yac uz-
FOT4BIMBAI MAacTEP M CKOJBKO YueHNK?

K § 3. Daesmenmeot npukagonoi Mamenanusu

1034. T'pyrnna yyewnKoB y4acTBOBANA B JILIKHOM Kpocce. I Iporieirr yueHHKOB. BHIION-
HHUBIIMX HOPMAaTHB, OKaszancs B npeienax ot 94,2% ao 94,4%. Haitnwre nan-
MEHBIIES BO3MOAHOE KOIMHECTBO YUEHNKOB, YHACTBOBABIIMX B KPOCCE.

1035. MoTopHas 107(ka Npoiiia Ho peKe W3 MyHKTa A B IYHKT B # BepHysiack Ha-
3an. Ecim Obl ckopocrs NI0jKH B CTosiuel Bojie Owina B 1Ba pasa Goislue. T0
2 3TOT MyTh NOAKA 3aTpaTHia Obl Bpemenn na 60% menviue. Haliante orHo-
UIEHHE CKOPOCTH JIONKH B CTOSHCH BOAE K CKOPOCTH TEUEHHA PEKH.

1036. lpoananusmpoBaB paboty BYX npeanpustnii 3a 4 rona. 6bAO yeraKosie-
HO, 4YTO OHH H3TOTORMSH OJiIMHAKOBOE KOIHYECTBO TNPUJIYKNHU 33 [(EPBLIi
rojl, a TaKkie 3a YCTBepThiH 10A. Ha NepBoM ApeaAnpustHH UPHPOCT BHIMYCKA
AOpOAYKLnK 33 Kaxabli ron 61 pased 10%. TIpupoct BriMycka NpoayKivu
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Ha BTOPOM MPEANPHATHY N0 CPABHEHHIO C© TIPEARIVILAM [OAOM COCTABMI: 33
BTOpOH roj 5%, 3a Tpetnii — 10%. Halipwte npoueHT npupocTa BeITTycKa
MPOAYKITHH 33 YeTBEPTHIH I'0/1 HA BTOPOM NPEANPHATHHL.

1037. B cocyne conepxutcst V Kr p-npolleHTHOre pactsopa cony. M3 cocyaa Bul-
JMBAKOT @ KI' CMECH M JONHBAIOT CTOMBKO 3Ke BOAEI, 06pa3oBaHHEIi pacTBOp
nepeMermuealet. Takyro npoueaypy NOBTOpsIOT 5 pa3. Hailiaure npoueHTtHoe
cojiepXKaHue coJin B 06pasoBaHHOM PacTBOpE.

1038. U3 1Byx KycKOB MeTaifa Maccoil | K& M 2 KT, COJEpKalliX MeJlb, ClIeNAlu
JiBa HOBBIX Kycka: mepBrii maccoit 0.5 kr copepxur 40% Menu, a BTopoil —
maccoii 2,5 kr conepxut 88% menu. Haliaute npoueHTHOE coepkanue Me-
JH B NEPBOHAYANEHEIX KyCKax.

1039. Umerotcst Tpu crutasa. Ilepesiii cnmas conepxur 60% anomunust, 15% memm
¥ 25% wmaruus, BTopoii — 30% Menu u 70% marums, TpeThii — 45% aio-
MHHUA ¥ 55% marnuf. M3 9THX CIaBOB W3rOTOBUIM HOBBIM CHIaB, COiEp-
warmi 20% meaun. Kakoe HaumeHblnee n kaxoe Hanbospiliee APOLEHTHOE
coleprKaniie AMIOMHHESN MOXKET GBITEH B HOBOM cnijiase?

1040. Cxopocth TeueHus pexu GOMbIIe CKOPOCTH TedeHus npuToka. M3 nynkra A,
PAacnoNOKEHHOTO B MecTe BAaJeHUsi TIPUTOKA B PEKY, CUHOBPEMEHHO OT-
NPaBJsIOTCH JABa KarTepa: NEPBHI BBEPX MO PEKE, 8 BTOPOH — IO MIPUTOKY.
I'lpoiing no 10 km, karepa cpasy oTrpasmsitorest B obparusiii myTs. Kakoii u3
KaTepoB nepBeIM NpUOyeT B MyHKT A: MIBIBYIUME 10 PEKE WK TINbIBY LML
N0 IPHTOKY, €ClM CKOPOCTE KaTepoB B CTOs4CH BOAe oauHakoBa?

1041. /Iga cnopTcmeHa Geraior no OHOH Kpyroeoit gopokke. [lepBeiii criopremer
npoberaer Kaxapli Kpyr Ha 5 ¢ 6picTpee, Yem Bropoi. Eciu cropreMeHst Hay-
HYT npober ¢ obLiere crapra OAHOBPEMEHHO H B 0HOM HANPaBIEHHH, TO OKa-
wyTes pagoM depes 30 c. Uepes kakoe BpeMst OHH Bc*[pemTcs{. ecim noderyt
OJIHOBPEMEHBHO ¢ ODIIETO CTApTa B MPOTUBONOJIOMKHBIX HAMpPaB/ieHMsX?

K § 4. Hucrogote noc.iedosanie. innociin
1042. Haiinnte cyMMy BCEX TPEX3HAUHBIX YHCEN, KOTOPBIE:
a) KpartHel 3;
©) npu nenenny na S 1arT ocTarok 1;
B) HE JeATCH HA Ha 2, Hu Ha 3.
1043, Bepro nut. 410 cyMMa BeeX TPeX3HAYHBIX UHCEN, KOTOPHIE HE ACIATCS HH Ha
2, HY Ha 3. paBHa CyMME TPEX3HAUHBIX YHCEJ, KOTOPBIE AEIATCs Ha 67
1044. Haiire cyMMy NEPBBIX NATHAAUATH 4IEHOB apudMeTHyeckoii mporpeccun
(a,), ecnm a; + ag + ag = 12.

8 Kpaeyyk B. Anrebpa. 9 kn. YuebHuk
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1045. MoryT nu uucia V2, V3 u /5 6uire anenamu omroil apudmerHueckoii
nporpeccun?

1046. [MonoxurensHbie Yucna a, b, ¢ 06pazyT apudMETHIECKYIO MPOIPECCHIO.

1 1 I
B , 4TO ; ; TaKKe obpasyror
€PHO /M, 4YTO 4HCcha ade’ davve’ dawdh pasyl
apudMETHIECKY10 NPOTPeEccHIO?

1047. HU3BecTHO, YTO MpH NI0OOM HATYPANLHOM 1 CyMMa MEPBBIX A YWIEHOB HEKO-
TOpOii apudMeTHIeCKOH POrPECCHH BRIYUCTSIOT MO (Gopmyrie Sn= 4n* - 3n.
Haiinure TpeTnii 4i1€H MporpeccHy.

1048. Cymmy mepBBIX N YIEHOB MOCIEIOBATENBHOCTH BBIYHCIIOT N0 (opmylie
Sn=3n’. JloKaxuTe, YTO 5Ta NOCHEAOBATENBHOCTE SBIAETCS apudmeTHte-
CKO¥i NpOrpeccHeit, U HalliuTe €€ pasHOCTb.

1049. CymmMa yeThIpex MEpBRIX YIEHOB KOHEYHOH apHpMETHYECKOH mporpeccuu
paBna 56, a cymma uetkipex nociiennx — 112, Haiigute uncno yienos npo-
rpeccun, eciu NepBLIi ee unex pasen 11.

1050. Hajinyte yHcno 4neHOB KOHEYHOH apuMeTH4ecKoH MpOrpeccuH, B KOTO-

p(}ﬁ OTHOIIEHHWE CYMMbl [EPBBHIX CEMH YICHOB K CYMME IIOCHICIHMX CEMM

2
YJIEHOB PABHO =, @ OTHOIIEHHE BTOPOTO 4ieHa K nepBoMy — 2.

1051. Umerotcst Tpn apudMETHUYECKHX NPOTPECCUH, MEPBBIC YIEHB! KOTOPBIX paB-
HBI HYJIIO, @ pa3sHOCTH — cooTBercTBeHHO 931, 63 u 1083. Haiinute nomep
HAaMMEHBINEN0, OTAMYHOIO OF HYJsl, YieHa MepBOil NPOrPECCUH, KOTOPIHM
BCTPEYALTCA B ABYX JPYTHX APOrPECCUsX.

1052. Mmetorcs TpH apudMETHUECKHX IPOIPECCHI, NEPBbIE WICHB! KOTOPBIX PaB-
HBI HYJIO, @ pasHocTH — cooTBetcTperHo 400, 9604 u 30625. Yersepras
nporpeccHs MOCTPOEHa n3 MOCNENOBATENBHBIX 0OLIMX UleHOB MEPBBIX TPEX.

" Haitpure ee PasHOCTh.

1053. Haiipute ueteipe pensix 4ucna, obpasyroume apngMeTHIeCKy0 nporpec-

CHIO, €CTi HanOOIbLIEE H3 HUX PABHO CyMMe KBa/IpaTOB BCEX OCTa/bHBIX.

. a+2x
1054. Tlpy kaKkux 3HaueHwsix a ypaBhenue 1+2+ .. +x= = MMEeT RaTypaik-

HuIH Kopeus?

1055. Peinute ypaBheHue x*+ x> —a =0, ecnu M3BECTHO, YTO N0 KOPHM ABINIOTCS
TpeMsi OCTENOBATENBHEIMHA YlieHaMH apudMeTHUECKOR IPOrpeccUm.

1056. Haiinute Bee 3nadenus p ¥ r, IPK KOTOPLIX YpaBHEHHE X4 p—x+r=0ume-
€T TPH KOpHS, 06pasylowe apuMeTHIECKYH MPOrpeccHio ¢ pasHoCTHIO 1.
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1057. Haiigute TpH NONOKHUTETBHBIX YHCI4, OOPA3YIOILKE reOMETPHYECKYO Nporpec-

CHIO M B CyMME COCTaBAIAOLIME 21, ecni cymMMa 0OpaTHBIX MM YKCes paBHA l—-’;— .

1058. Haiiapre cymMy BeeX pasHeIX 3HaMERareneif reoMeTpHyeckux mporpeccuii, B
KOTOpbIX Ka)blil 4neH, HaYNHAA ¢ TPETHETO, PABEH CYMME IBYX MPeNbIIYLLHX,

1059. Tpu nonoxkurensHeie YKcna 00pasyioT apudmeTiueckyro nporpeccuio, Tperhe
yucne Gonkiie neporo Ha 14. Ecnu TpeThe 4HCIO 3aMEHHTH €10 CYMMOM ¢
AEPBBIM, & APYTHE ABa YUCHA OCTABUTE 63 N3MEHEHHI, TO NOMYYHM reOMeTpH-
yeckyto nporpeccur. Haiimre cymmy uncen appdMETHIECKOH MpOrpeccH.

1060. Tpu uucna obpazyror reoMeTpHUecKyI0 mporpeccuio. Ecim Tperke umcno
YMEHBIIHTE Ha 64, To nonydum uucna, obpasyroue apuhMETHYECKYIO po-
rpeccuto. Ecimi %e noToM BTOPOi 4IeH HOBO# NPOTPECCHH YMEHBIIHMTH Ha 8,
TO NOAYYHM FEOMETPHYECKY10 nporpeccuto. Halinure 3ti upcna.

Hozuueckue zaoavuu

1061. Ha xpaitnux kaetkax nonocel 1 x 20 crost 6enas w yepnas duxn. Mak-
cuM, a 3a HuM O5ier no ouepeny NEPeNBUTaOT CBOKW (DMIUKY HA OAHY WIIH
JBE KIeTKH BOeped nubo Hazaf, eclM 3TO BO3MOXKHO (MIEpeCcKaKuBaTh Yepes
¢uiky Henb3st). [IpourpeiBaeT TOT, KTO HE MOKET NEPEABHHYTH CBOI (UIII-
ky. Kak nomxken virpate Ouer, 4Tobs1 nobeauts?

1062. YuebHuK cOCTOMT U3 Tpex pasaenos. Homepa nocnesinux CTpaHmil Beex pas-
JIENIOB HBISIOTCS YETHBIMM TPEX3HAYHBIMM UMCIIaMM, B 3alIHCH KOTOPEIX MC-
NOJIE30BAHBL AEBATE PazHBIX LuQp, KpoMe Hynd. K2Kkoe HanbonkpLIee Kolpde-
CTBO CTPaHMIl MOXKET COZiepkaTth BTOPOi pasnen yuyebuuka?

1063. Ipu asope koponst Aprypa cobpanuck 6 peiapeii. M3BECTHO, UTO KaKIbiH
u3 HMX MMEeT cpelld MPUCYTCTBYIOiMX He (onee ABYX BparoB. JIOKaXHTE,
YTO peinapeit MoxHO pasMectuts 3a Kpyrieim Crofiom Tak, 4TO HM OAMH M3
HuX He OyJ/IeT CHAETH PAJIOM CO CBOM BParom.

1064. Moxno nu mHokecTBO nepeeix 100 HarypansHeix uucen pasbuTh Ha
25 rpynn Tak, uro0sl B kax/0it rpynne Gputo no 4 yucna, OO U3 KOTOPBIX
paBHaAnock Obl CPEIHEMY apMPMETHUECKOMY TPEX OCTANIBHBIX upcen?

1065. Ha ctone nexar MOHeTHI 110 25 koneek 63 nanoxeHust. Jlokaxure, 4TO Haii-
JieTCs MOHETa, Kacaluascs He 6omee Tpex Ipyrux MOHET.

1066. Bo Bce kinetkn tabaunet 25 X 25 BruMcaHel HEKOTOPHIE Yncna. 3a oOuH 1ar
MOKHO M3MEHATH 3HAKH BeeX uucell JIoO0H crpoku umu moboro crondua.
MOXHO 1M 32 HECKONBKO TAKHX LIAroB JIOOMTLCS TOTO, YTOOK CYMMBI YKCEN
KasK/0H CTPOKH 1 Kaka0ro cTonbua ObimH HeOTpHIaTeTbHBIMK ?
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OTEYECTBEHHBIE MATEMATHKH

Hzeecmuoe nepasencmeo  Kount — Byns-
KOBCKO2() — HE COUHCMBENHOE ZHANIINETBHOE 00C-
muxcenve Buxmopa Bywsxosckoeo. Beudy eeco-
MO20 6KAA0A € PA3EUIRIE MEOPUH 6EPOAMHOCTEN,
CMAMUCHUKY,  MAMEMAMUYECKo20  aHaIu3d  on
Gbln U3bpan NOYENHBIM YICHOM GCeS VIHHeepCHme-

moe yapcekoti Poccuu. Tlemepbypeckan Axadesust
BHI\"TOP SIKOBIICBHY HUVK nph‘(j’,?l{.’f){[-’!ﬂ HpeMull 1Ment B_PNHR'U&’CKU-
BynsikoBekuii 20 -— 3d HaUAYUIUHE PAbOMbl RO MAMEMANKe.

(1804 — 1889)

Poymness Buxrop bysskorckuit B ropone bap (Bennwukas obni. Ero
OTELL —- NMOTIONKOBHUK KOHHO-IONBCKOIO VHAHCKOTO NOIKA — YMep, KOTia Chity
men 5-it ron. Hadanrsnoe ofpaszoBanue Bukrop bynskoecknii nonyaun B Mockse
B aome rpada Topmacosa, koropulif Owim gpyrom ero ofua. B 1820 ropy
16-nernuit byuaxkoBckuii BMecTe ¢ chlHOM rp. Topmacopa roexai 3a rpanuiy.
Crnavana oH 6pan qactimie ypokn B KoGypre, notom nepeexan B Jlosanny, rie
roceIlal JIEKUMY 110 MateMaTHKE B aKaJIEMHM, 3aTEM Ha HPOTSHKCHHM JBVX 1€l
yumicst B [lapuske, rie B TO BpeMs NpenonaBaiy Takue M3BECTHLIC YyeHble, Kak
Jlannac, ®ypee, Hyaccon, Koy, Amnep u npyrue. Tau ke B 1824 ropy yenemso
3alIMTHI JIOKTOPCKYI0 AMCCEPTALMIO W MONyuuil CTelleHbh AOKTOpa MareMarnde-
ckux Hayk [lapskckoro yauBepeuTera. : :

‘B 1826 roay Bukrop bynskoBckuit mepeexan B IlerepOypr, rae nouru
40 ne1 npenojasajil MaTEMaTHKyY ¥ MEXAHMKY B IPakIaHCKUX W BOEHHBIX y4eGHBIX
sapefichusix, B yactHoctn B [lerepGyprexkom ymisepentere. Ha mpotsxenmnn
25 net (1864 — 1889) 6pin BuLie-npe3uienToM TletepOyprexoil AkaneMun Hayk,

Bukrop Bynsikopckuit — agrop 6onee 100 nay4ynpIx paGoT U3 pasHeIX passie-
NIOB MAaTeMaTHKM, B YaCTHOCTH, TEOPHUM YHCEN, MATEMAaTHYECKOTO aHaIn3a, TEOpUH
BeposTHOCT i, cratncTukn. Ero «JIeKcHKon MaTeMarikiu» CTal OCHOBOH YCTaHOR-
JIERKs POCCHMCKOI MaTeMaTHHECKOR TepMiUHONOrHu. Bukropa bylskoBckoro cuu-
TAKT OTHOM TEOPHU BeposTHOCTIEH B napekoi Poccun, Tak kak ero «OCHOBHE Ma-
TEMATHYECKOI TeOpul BepoAtHoecTed» ObLiM NnepBeIM NONHEIM HOCODREM IO TEo-
PUH BEPOATHOCTEH He PYCCKOM si3LIKE.
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Opuit Mumpornonbexuii — uzeecmnbtil yye-
HbLl 6 061ACHU MAMeMamuiecko2o ananusa. Axa-
demux Hayuwornamwiot axadevuu nayk Yipauo
(1961), szacayxcennriti Odesimenv Hayku YCCP
(1967), aaypeam TFocydapemeennoit npemuu V-
paurl 6 06aacnu nayku u mexuuxu (1996), Fepotr
Vepauner (2007).

B 1958 1988 22, goszaacian Hucmumym

10puii Adekceesnd Mamemamuky Akademi HAYK Yrpavinet.

Mutpononsckuii
(1917 —2008)

Opuit Mutpononbeknii poaunca 3 supaps 1917 rompa B cene Mlnmaxu
(Foronerckmii paiion [MonTasckoii ofnactu). B 1932 rony 9KCTEPHOM OKOHUMI
cemiietky B Kuene m momen paGorart na KueBckmii KoucepBublii 3ason. B
1938 roay oxonumn 10-i knace cpenueit wWKONK ¥ Torya e noctynun B Kues-
cxuif rocyaperBernslit yunBepcuter uMenn T. I'. llepdetiko Ha MexaHuko-mare-
MaTnueckuii paKyneTerT.

B romsr Bennkoit OrevectBenHoil Boinbl HOpuit Mutpononsckuit Obl Ha
dpoure. 3a Goepble 2acnyru HarpaxieH neyMs opaenamu Kpachoit 3se3apt n me-
nanstmn. [Nocne pemobunuszarmu, ¢ 1946 rona, pabotan B Akagemuu nayk Ykpau-
HBI. CHauana coTpynHukoM B Wncturyre crpoménbmﬁ mexanuku AH YCCP;
noror B Uneturyre matematuku AH YCCP npomen nyTes OT cTapiliero HayuyHoro
COTPYLHHKA Jio nupexropa uHeTutyTa. OnHospemenno ¢ pabotoit B MHcturyrte
MareMaTiuky OH BO3IIABNs B Npe3nanyme AKaieMun HayK YKpauHbl psit OTAcHe-
HUE: (QH3MKO-MATEMaTHYECKHX HAYK, MaTEMartvKH, MEXaHHky M KuOepHEeTHKH,
MAaTeMaTHKH 1 MEXaHMKH. Bbin IeHCTBHTENRHBIM YNEHOM pPsiia HHOCTPaHHBIX AKa-
JNIEMHH HayK.

Hayuwusle pesynerarsl HO0pus MutponosisCKoro BOLLIM B MHOFOYUCIIEHHEBIC
(pYHIAMEHTANBLHBIE OTEYECTBEHHBIE 1 HHOCTpaHHbIE u3fanus. OH aBTOp CBHILE
750 nayusbix paboT, cpeam KoTopwx — 53 MoHOrpadmM, M3JMAHHEBIC B@ MHOTHX
si3bIKax MHpa.

Havunyw paboTy yueHBI ycnemmo coBMeman o neparoruveckon. ourn
40 ner [Opuii MuTpononbekuii 4HTan NeKUHH HA MEXaHUKO-MaTeMaTUHECKOM
haxyspieie posHoro vaHsepentera. Upeiu ero ySeHUkor —— 25 nokropos u 6o-
nee 100 kanaunaroB GH3INKO-MareMaTHYECKHX HAYK.



230

Ceedenus u3 Kypea anzefpul 0CIOGHOI LIKO.101

CBEJIEHHS U3 KYPCA AJITEBPbI OCHOBHOM 1LIKO.JIbI

3.

6.

Yucau

Hamypanbuwie wucna: 1, 2, 3, 4, ... . MHOXecTBO HaTypaibHeIX uucen 00o-
3HayalT OykBoit V. _
HatypanbHple umclia, NPOTHBOTIONOKHBIE UM urcna u yuciio 0 (Hyns) obpa-
3YIOT MHOXECTBO yensix yucen: ..., —4, -3, -2, -1,0, 1, 2, 3, 4, ... . Muoxe-
CTBO HenbIX yucen obo3Hauarot Oyksoi Z.

Hesnsie u apobHbie yucna oOpasyroT MHOXKECTBO payuoranbHeix yucen. O6o-
3HAYAKT 3T0 MHOXECTBO OykBoi Q.

Jlioboe paumoHanbHOE YMCAO MOXHO NPEACTABUTH B BHe Jpobu E, rjae
N — LENOE 4UCIIo, n — HaTypalbHoe. PauuoHanbHbie yucna M(}}KH(;1 npei-
CTaBHTh TaKie B BH/JE GECKOHEUHBIX ITEPHOIMYECKHX AECATUYHBIX JIpobeii.
Hanpumep:

¥ % =5,00...=5,(0); %z 0,2500... = 0,25(0) ;

2 0,66..=-0,(6); 22 =1 =2,833..=2,8(3) .
3 6 6
PaipionaneHeEle W MppaLMOHabHbIe Yucia o0pasyoT MHOXECTBO Oelcmeu-
menbrelx yucen. O603HayaoT 310 MHOXECTBO OyKBO#H R.
HppatronaneHbie YMcia MOXHO NPENCTABMTL B BHIE OECKOHEYHBIX Here-

PHOJIMYECKHUX JIECATHYHBIX Apobeit.
Hanpumep: /2 =1,41421...; 7t=3,14159...; 2,010010001... .

Cmenenu

CreneHplo YMCia @ ¢ HATypanbHBIM 1I0Ka3aTeneM A, Gomblium |, HasbiBaOT
NPOM3BENEHHE h MHOXUTENIEH, KXKIbIH W3 KOTOPBIX PaBeH a.
Crenenblo YMcna ¢ ¢ NoKasareneM | Ha3BIBAIOT CAMO YMCIIO 4.

no__ . 1 _
a =ga.anpuneN,n>1; a =a.

n
Crenenb yncna a, He paHoro 0, ¢ HyTeBbIM IOKa3aTeNneM pagHa 1.
=1 (a#0).
Ecmm a # 0 u n — HatypansHoe yucio, 1o
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10.

11.

12.

Hanpumep: 27 = 2—13 =% . 5! =—;— . 3anues 072 He UMeeT cMBICTA.

Ceoticmea cmenenu ¢ yenbim ROKA3Amenem:
Aas moboro a # () ¥ NpOU3BOJILHEBIX LIEITBIX 72 ¥ 1 BBIIONHAIOTCS PABEHCTBA:
am ‘aﬂ = am-l—n;

m._.n__ _m-n,

a’a =a

(a") =a™;
zuig mobsix a # 0, b # 0 1 MPOU3BOMBEHOTO HEJIOTO /2 BRITIONHSAIOTCS PaBCHCTBA:

(ab)' =a"p™;

(a Hn a"
b) b
¢ anus HCeH LT

Bowpasicennun. Toncdecmeenivie npeodpazoeanus 6uipaicenus
BripakeHHs, cOCTABNEHHBIE M3 YHCEN, 3HAKOB JIeHCTBUI M CKODOK, Ha3biBa-
IOT YUCITIOBBIMH.,
Bripakenus, cOCTABIEHHBIE M3 4MCel, NEPEMEHHBIX, 3HAKOB JIEHCTBHH U
CKOOOK, Ha3bIBaHOT BEIPAKEHHIMH C ITEPEMEHHBIMH.
Hanpumep: 1,5; 7+ 32; (32-2,7)- 0,32 — yucnopsle BHpAXKEHNS; d; abz;
—18¢*; 3a + 10 — BBIpakenus: ¢ NePEMEHHBIMH.

b, 3 4. 3
=+ Tt
47 A
Llenoe evipasicenue Hpobnoe evipasicenue

Payuonanensie eoipacenus

Ilenoe BuipaxeHue ue COJIEPIKUT JIciCTBUA NelieHus] Ha BBIpa)keHUE ¢ mnepe-
MEHHOH.

Tab® — oonounen 7ab* + ¢ + | — mrozounen

Ljenvie suipadsicenus

JlBa BBIpa)KEHHA HA3BIBAIOT MONCOECMEEHHO PAGHLIMU, ©CTH TIPH JIHOOBIX
JIONYCTUMBIX [UIS HUX 3HAUEHHAX ITePEMEHHBIX HX COOTBCTCTBYIOILHE 3HAYE-
HMS PaBHEL.

PaBeHcTBO, BEpHOE MPH BCEX JIONYCTHMBIX 3HAYCHHUAX [EPEMEHHBIX, BXOIs-
IIMX B HETO, HA3BIBAKOT MONCOECHEBOM.

3ameHy OJJHOTO BBIPAKEHHS TOXAECTBEHHO PABHLIM €MY BBIPAJKCHHUEM HA3BI-
BaIOT MONCOECMEEHHBIM NPeobPa306aHIUEM BbIPANCEHU.
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13.

14.

15,

16.

17.

18.

19.

TTepeMHOXKHUM OTHOUIIEHEB —3a’b u 4ab™:

-3d’b - 4ab’ = (-3 - 4) - (d’a) - (bb") =-12a’b".
Bosseziem ofiHOuNes —5a°b B Ky6:
(-5a%b)* = (-5)* - (a%)* - b* =125,

Crniokum MHOrowiens! 4a” — 6a + 5w —2a* + 3a + 2:
(4> —6a+5)+ (2a° +3a+2)=4d’—6a+5-2a" +3a+2=2d"-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.
Yro6B! YMHOMHTE O/IHO'IEH HA MHOTOYJIEH, HY)KHO OJHOYIEH YMHOXHTL Ha
KaKIBIH “IEH MHOIOW/IEHA U [OJTYYEHHBIE [IPOU3BENEHH CIIOKHTE.
Hanpumep: 2a(a” —3a +4)=2a-d* +2a- (-3a) + 2a- 4 =2a’ - 6a’ + 8a.
YT006! YMHOMHTE MHOTOHIIEH HA MHOTOYJIEH, HYXHO K&KIBIH 4IIEH OHOTO
MHOTOYJIEHA YMHOXHTH HA KasKIbiil YWIEH IPYroro MHOTOUIEHA H MOJy4eH-
HbIE ITPOU3BETICHNUS CTIOXKHUTH.
Hanpumep:  (24° +b)(2a-b)=2d"-2a+2d* - (-b)+ b* - 2a + b - (-b) =
=40’ —2a%b + 2ab’* - b’.
DopMyJibl COKPAILEHHOTO YMHOXKEHHS:

(a-b)a+b)y=d* b

(a+bY =d" +2ab+b;

(@a—b)=d’-2ab + b

(a+ b)Y’ =a’ +3a’b + 3ab’ + b°,;
(a-by'=a’-3a’b+3ab’ - b’.
Crocobivl pasnoxceHust MHOZOYACHOB HO MHONCHIMENU:
4) BEIHCCEHHE 0BILEro MHOXHTEA 33 CKODKK:
2a’b — 8ab’ = 2ab - a - 2ab - 4b = 2abla - 4b);
©) rpynnupoBKa;
b'n+y* —bny - by = (b'n—bny) + (5 — by) = bn(b - y) +
+y(y-b)=bnb-y) - y(b—y)=(b- y}bn-y);

B) no QGopmynam:

@ — b =(a-b)a +b);
a’ +2ab+b = (a+b); @ —b =(a-b)\d +ab+ b;
a —-2ab+ b = (a—-b)% @ + b =(a+b)d" —ab+b).
Ocrosnoe ceoticmeo Opobu. Jlas niobruix smcen a, buc, rne b£0u c#£0,

a __ac
BBIIONHACTCSH PAaBEHCTBO: 3 = "};("' .

CnosxeHue OpobeH ¢ OIMHAKOBBIME 3HAMEHATEIAME!

a ¢ _a+c
$+==

b b b
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Beruntanue npobeil ¢ OMHHAKOBEIMH 3HAMEHATENIAMM:

a4 g, ¢
b b b
Cnoxenure 1 BeIYMTaHKHe Apo6eH ¢ pa3sHBIMH 3HAMEHATEIISIMU:

ﬂ@j:g\{’_ adibc'

b~d~ bd
21. Ymuoxenue apodeit:
a.c..90
bd bd
JHenenue npobeii:
a.c_ad_ad
b'd b c b :
22, Keadpammuvlv Koprem W3 YMCTIA a HA3bIBAIOT TAKOE HHCIIO, KBAIPaT KOTOPOro

paBeH a.

Apuchmemuvecxum xeadpamuvim Koprem U3 uucna a (0603Ha4aoT Ja ) na-
3bIBal01 TAKOE HEOTPHIIATENBLHOE YHCIIO, KBAAPAT KOTOPOTO PaBeH d.

Hanpumep, JU, 36 =0,6, Tak kak uucno 0,6 HeoTpHLIATENBHOE H 0,6” = 0,36.

Pasercrso \Va =b sengercs BEPHBIM, €C/1H BHITIONHSIOTCA JIBA YCIOBUSA:
2
Db=0;2)b =a.
23. Csroiictsa apudMeTHYECKOTO KBAAPATHOTO KOPHS:

1) Vab=a-b (a>0,b>0); 2 \E=% (a20,b>0);
3) Ja’ =d; 8 (Va) =a,(@>0).

Vpaenenusn u ux cucmemn:

24. PaBeHCTBO € HEH3BECTHBIM 3HAYCHUEM NEPEMEHHOH HA3BIBAKT YpasHEHUEM C
00HOU NEpeMerHotl, WK ypasHeluem ¢ OOHUM HEU36ECMHBIM.
3HayeHue NMepeMEHHOM. MPU KOTOPOM YpaBHEHHE IPeBpallaercsi B BEPHOE
YHCIIOBOE PABEHCTRO, HA3bIBAIOT KOpHEM, WIN pelteHiiem YpaBHCHMS.
PewuitTh ypasseHue 30audT HATH BCE €r0 KOPHH HIIM OKA3aTh, 4TO KOPHEH
HET.
MHOXKeCTBO 3HAYEHHH NEPEMEHHOH, IPH KOTOPBIX HMEIOT CMBICH BLIPANE-
HUS, CTOFIIME B JICBOH ¥ HPABOM YacTAX ypaBHEHUs!, HA3BIBAKOT 0Onacmbm)
donyemumulx snayenuli (cokpawenno OJ13) ypasueHus.

25. Jlsa ypasHeHHs Ha3BIBAKT PAGHOCUTLHLIMU, ECIIM OHU MMEIOT OHH H Te
e KopHH. J[Ba ypaBHEHUS, HE WMEIOLIHE KOpHEH. TaKXe CHMTAIOT PABHO-
CHIILHBIMH.
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27.

OcHosHbie ceoticmea ypasHe Ut

1) Ecnu B HEKOTOpO#H YacTH YpaBHEHHSA BHIIIOTHHTEL TOXIECTBEHHOE Mpeobpaso-
Banue, He usmengronme OJ13, To nonmy4umM ypaBHEHHE, PaBHOCHILHOE JAHHOMY.
2) Ecnu HeKOTOpOE crlaraeMOe NEPEHECTH U3 OJIHOH YacTH YpaBHEHus B JIpy-
rylo, W3MEHHB €r0 3HaK Ha IPOTHBOINOIMKHBIH, TO MOJYYHM YpaBHEHHE,
PaBHOCHIIBHOE JIAHHOMY.

3) Ecnu 06e uacTu ypaBHEHHs YMHOXUTH WM Pa3fieNiuTh HA OJIHO U TO XKe
OTIIMYHOE OT HYJIA YKCIIO, TO MONYYHM YpaBHEHUE, PABHOCHIBHOE JAHHOMY.
Vpasuenue Buga ax = b, rie a w b — HEKOTOpBlE W3BECTHHIE YuCha, a X —
nepeMEHHas, Ha3bIBAKOT IUHEHUHBIM YPAGHEHUEM C OOHOU NEPEMEHHOU.

Koagpurmenrs Kopuu
a#0 L €/IMHCTBEHHBI KOPEHb
ax = b — nuHelHoe u
YPaBHCHHE a=0ub+0 KOpHeH HeT
KOpHEM SBIsETCS Mo00e YMciIo
a=0ub=0 (ypaBHeHue umeeT OeckoHe -
HO€ MHOXECTBO KOpHeii)

%

YpaBHeHue Bujia ax + by =c, e a, b u ¢ — HEKOTOphIe U3BECTHBIE HYHCIIA
(koa¢duiMeHTE! YPaBHEHHS), X U y — TNEPEMEHHBIC, HA3LIBAIOT JUHELHbIM
ypaeHenuem ¢ 0yMa NEPeMEHHBIMIL.

Pewenuem nuueiHOTO yparHeHUs C IBYMS IEPEMEHHBIMU HA3BIBAIOT Mapy
3HAYEHUH NMEPEMEHHBIX, MPH KOTOPBIX YPABHEHHE IMPEBpALLAETCS B BEPHOE
4HCJIOBOE PABEHCTRO.

Ecnn ny»HO HaiiTH ofLiee pellieHue IBYX YPaBHEHUH, TO FOBOPAT, HTO HYX-
HO PELLUTE CUCMEMY YPABHEH .

{ax+by =c;

mx+ny=k

— CHUCTeMA JIMHEeHHBIX YPaBHEHUH.

Pewuenuem cucteMbl TMHEHHBIX YPAaBHEHHH C IBYMS NEPEMEHHBIMH Ha3biBa-
10T Napy 3Ha4eHuH MepeMeHHEIX, TP KOTOPhIX KaXI0€ YPABHEHHE CHCTEMBI
MPEBpAalaeTcs B BEPHOE HYMCIOBOE PABEHCTBO.,

a b
Ecnu — #— , To cucTEMa UMEeT OJIHO PelleHHE;
m n

a_ b _ ¢ o
e —=—# %’ TO CHCTEMA HE UMEET PELIEeHMH;
m n
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a_b ¢ o
ecoM —=—= T TO CUCTEMa UMEET GECKOHEHHOE MHOKECTBO PeLleH .
m n

29. CrocoObl pelieHusi CUCTEM JIBYX JIMHEHHBIX YPaBHEHMIT C JIBYMS II€pEMEH-
HBIMH.

a) Cnocob nodcmanoeKi.

21+}=:3; y:3—2I.‘. y=3~21; x=2
Hanpuwmep:
. 3x-2y=8; (3x—-2(3-2x)=8; |7x=14; y=-1.
0) Cnocob crocenus.
{3x+4y=12; X2 6x+8y=24; Ix+4y=12
Hanpumep:
2x -3y =-26;/x(-3) ~6x+9y=78; 17y =102;
3x+4-6=12; |[x=—4,;
y=6; v=6.
B) Ipaguyeckuti cnocob.
- 5x-2y=11;
uMep:
Eam o x— 3y_ =-3
Crporm rpaduky 060MX ypaBHEHHH CHCTEMBL. 3
Sx—-2y=11 x—-3y=-3
x | 3 X -3
y (3| 2 y | L]0
M(3; 2) — Touxa nepeceucHns rpadukos.

Peiensie cucremsl — (3; 2).

30. VpasHeHue Buaa ax’* +bx+c=0, rae x — nepemMenHas, a, b, ¢ — HEeKOTo-
PhI€ H3BECTHBIE YHCTIA, NpUUeM @ # (), Ha3LIBAIOT KEAOPAMHBIM YPACHEHUEM.
HerionHbie KBa/ipaTHbIC YPaBHEHUS:

b
a)ax’ +bx=0,m1eb#£0; xax+b)=0; x=0x="—;
2 C iy el
O)a’+c=0, e c£0; x'= g e >0, o X, :-_}-_J_E; eciiu
c "
—— < (), T0 KOpHeli Her;
a

B)ax’=0; x=0 (wm x, =0; x,=0).
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31.

32.

33.

35.

36.

dopmyna KOpHEH KBa1paTHOI'O YPaBHEHHUA ax’ +bx+c¢=0:

1,2

:7hb;JB,r,1eD=bz—4ac.
a

DopMy.ia KOPHEi IPHBEIEHHOLO KBAAPATHOTO YpaBHERHs X° + px + g = 0

2
P
xm:—-gi (E) —q.

Teopema Buema. Ecnu x;, X, — KOPHU NPUBEIEHROTO KBAJPATHOTO YpaBHE-
HHUs x2+px+q:0.'mx. +X3=-p; X1 X2=g.

Ecnn Xy, X, — KOPHH IIONHOTO KBaAPATHOTO ypaeHenus ax” + bx + ¢ =0, 10
¢

X, ==,

: a

X t+x, = b‘x
1 2 a‘

Ecnu x|, X, — KOpHHU KBa,(PATHOI'O TPEX4JIEHA a’ + bx + ¢, TO
ax’ + bx + ¢ = a(x — x)(x — x5).
Cucrtema AByX YpaBHEHHiA ¢ IBYMs [IEPEMCHHBIMM,

3x—y=2; y=3x-2 y=3x-2
37 +y =28 [3x%+(3x—2) =28; |12x* —12x—24 =0,

P—x-2=0; x=-1; x=2; y,=-5; m=4.
Pewiennsa cucremer: (—1; -5); (2; 4).

Yucrosvie nepasencmea

Yucsio a Gonswe yncna b, ecnu pasHOCTB @ — b — YUCHO NONOKHTEIBHOE!
YUCJIO @ MeHbLUE Yucha b, eclu pasHoCTE @ — b — 4uCiIO OTPULIATENBHOE;
YECIIO @ PAaBHO HKCITY b, €CHH pasHOCTL @ — b paBHa Hy 0.

Ceoticmea 4uCN06bLX HEPABENCE:

Decma<b,10b>a;

2Qyecmma<bub<c,0a<c;

3) ecnin a < b v m— moboe uucno, Toa+m<b +m;
4)ecina<bum>0, T0o am< bm:

Secima< bum<0, 10 am > bm,

6)ecnma<buc<d,toa+c<b+d,

TNecma<buc<d raea,b, ¢, d — NoioKHTENbHBIE HUCIA, T0 ac < bd,;

1 .

B

9 ecnm a< b, vhe a, b — NONOXMTENLHEIE YUCHA, 1 — HATYPAIBHOC YHCIIO,
Tod < b

|
8) ecnu a < b, Tne a, b — nONEXUTENBHEIC YHCTA, TO — >
a
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Hepasencmea ¢ o0noi nepemenrioit

37. HepaBenctsa Buaa ax > b, ax> b, ax< b, ax < b, rae a, b — HeKOTOpHIE M3-
BECTHBIC YMCNIA, @ X — TepeMEHHas, Ha3bIBAKOT ILHENHBIMY HEPOASCHCINEaM
€ OOHOTI NEPEMERHON.

38. Pemenne nunelHbiX HEPABCHCTR C OJIHOM NEPeMEHHOI.

SN/ 7/ 1/ A1 /77 1171177
D[5x>12; x>2,4. 24 X (2.4; +00)
BRNNRNRARNNNNANRRN N
2)|-3x=9; x<-3. 3 Y (o0 -3].
3)|0-x<2. MHOXeCTBO BeeX JEHCTBUTENBHBIX YHCETT: (—eo; +29),
Hi0-x<-1. PeweHnii Her.

39. Penrenue CHCTEM JIMHEHHBIX HEPABEHCTR C ONHOM NEPEMEHHOIH.

3x+4<6; [3x<6-4; (3x<2;
2x+724; |2x=24-T;, |2x>-3;

2 2
—L55x<§,wm {45;—}

40. HepageHcrsa Buja
ax* +bx+¢>0, a’ + bx+ ¢ <0,
ax2+bx+02(}, ax’ + bx+ ¢ <0,
Tue x — nepemMeHHas, a, b, ¢ — HeKOTOpbIe H3BECTHBIC YMCIIa, npuyeM a # 0,
HaspIBAIOT HEpaeeHCmeaMii 6MOpoll CPIENEHU C OOHOU nepeMeHHOU, WIH
KeaopaniHblM HePaGeHCMEamu.
41. Pemenue KBaJpaTHbIX HHEPABEHCTB.

Mnoaxcecmeo TI'padghux pynxmn
. 7
PeULCHLT y=2x" +x-1

1) | Hepasencmeo

2% 150 (—m;—l)u(%;+w)

2% 4x-1>0 (—W:—l]ui(;‘l)-‘;-;-oo] \

Bl

=T

——
—

27 +x-1<0 (—l;

27 +x-1<0 l~h-
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Mrooicecmso I'pagpux pyrnrcyuu
2) | Hepasencmeo peueruii y=-3x+14x-8
2 2 2
L 3x" + 14x—-8>0 (5;4)
2 2
F3x"+ 14x-8>0 3;4
2 2
-3¢+ 14x-8<0| |0 3|V (4 +20)
0l
2
327 + 14x - 8<0 [ﬂ: —3-]u[4;+oo)
Mrosicecmso I'paghux pymxyuu
3) | Hepasercmeso < i 2 Gymiy
peuieruii y=x-2x+3
T
X¥-2x+3>0 (~e0; +o0)
X -2x+320 (—oo; +e0)
X-2x+3<0 pelLeHnit HeT
¥ -2x+350 pelueHuit HeT i a—
Dynxyuu

42. Tlepemennyro y HasbiBaroT GYHKIMEH OT IEPEMEHHON X, €CITH KAXNCOOMY 3HA-
YEHUIO IIEPEMEHHOM X COOTBETCTBYET 00HO 3HaueHue nepemenHoi y. Ilpu
3TOM NEPEMEHHYI0 X HA3bIBAIOT HE3ABUCUMOL NEPeMEHHOL, WIH GpZyMeH-
moMm, & NEPEMEHHYIO Y — 3a6UCUMOU NepeMeHHOU, Wi (DyHKyuel; 3a11Chl-
Batot y = fix).

43. MwuoxecTBO 3HaueHuil, KOTOPHIE IPUHMMAET HE3aBHCMMAsd [epeMeHHAs
(aprymeHT), Ha3bIBAIOT obnacmeio onpedenenus (YHKUHHM, MHOXKECTBO 3Ha-
4YEHUH, KOTOpbI€ NPUHUMAET 3aBHCHMAas nepemeHHas (QyHKLMA), Ha3bIBAIOT
obnacnwio 3navenusn GyHkuuu. Obnacte onpemenenus QyHkuun y = fix)
obosnayatot D(f) unu D(y), a obnacts 3uauennit — E(f) wia E(y).

44. 3HaucHus AprymeHTa, NPH KOTOPLIX 3HAYEHHE (DYHKLMM PABHO HYIIIO, HA3bI-
BAKOT HYAAMY (DYHKLMH,

45. DyHKMIO HA3BIBAIOT EO3PACMAlO4Ell HA HEKOTOPOM MPOMEXKYTKE, €CITH IS
moObIX IBYX 3HAUEHHI ApryMeHTa U3 3TOTO NPOMEAYTKA OOJIBILEMY 3HAYEHHIO
aprymeHTa CoOTBeTCTBYeT Dolibiniee 3HaYeHue (hyHKLNH.

DyHKUMIO HA3LIBAIOT Obleaiouell HA HEKOTOPOM NpPOMEXYTKe, eciiv i
MoOBIX JIBYX 3HAYEHHMH apryMeHTa M3 3TOro NPoMeKyTKa OONBLIeMY 3HAYUCHUIO
aprymMeHTa COOTBETCTBYET MEHBILEE 3HAYEHME (DYHKIIHH.

46. ©OyHxumio y = f(x) Ha3BIBAIOT Yemnol, ecnM JUia Moboro sHayeHus x U3 06-

JIaCcTH €€ Onpe/IeNIeHns 3HaYeHHE —X TaKKe NpuHaIexuT obnacTu onpeaene-
HUsl U BHINIONHAETCA paBeHCTRO: fl—x) = flx).

Oyuximio y = fx) HA3LIBAWT HewemHol, eciu s o00ro 3HAYEHUs X U3
ofmnacTh ee ornpenencHUs 3HAYCHHE —X TAKKE [PHHAANCKUT 00nacTu onpe-
JIENIEHHS U BBINOJHAETCA paBeHCTBO: fl—x) = —fx).
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47. CpoiicTBa (PyHKUHIL.

OobnacTb Obnactb Bo3spacranue,
Foin OnpeeNEHNnA 3HaYEeHHH . Herxocrs y6biBaHue Tpatjux
apu b # 0, —
P npu k>0, —
b L RERSE; BO3pacTaloLIas;
y=hkx+b k#0 (—0; +a0) (=003 +a0) X ==~— | HH HEYETHAA,; P HHa npsaMas
k B npu k<0, —
npu b=0, —
yOhiBatoLan
He4yeTHas
nipu £ > 0 yObiBaeT Ha
KaXl0M W3 MPOMENKYT-
k KoB (—0; 0) 1 (0; +e0);
= k#0 [ (=0; 0)U(0; +o0) | (—o0; 0)U(0; +) | Her HEYeTHas | oy £ < 0 pospacraer | rMmepdona
Ha K&XKIOM K3
MPOMEXYTKOB
(—0; 0) 1 (0; +o0)
yObIBAET Ha MPOMEKYT-|
y=xt (~0; +20) [0; -+e0) x=0 YeTHasA ke (—wo; 0], BospactaeT | napaGona
Ha NMpoMeXyTKe [0; +o0)
HH YETHasd, BETBb
i 0; + 3+ =
y=1x [0; +0) [0; +e0) x=0 . BO3pacTaroian napaGosl
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Ceedenust 1z Kypea aizefpni oc

X W00 qurorg eooHadau

A 20 9rrora edoHadau

X A0 ¥ BHLIEXD

X U220 OH9UaLUIOHLO

oJondrarredey waLAu oJoHgtarredey WaLsu MUY BUHKELORd WOLAL (x)f =4
(XY = £ numIHAD () = 4 uunxHAD (xX)f = A numiHAp uumrHAD Adiudeds
exupeds cu KoLdERALOL eyudedt en Ko13BhALOU exudedt en soLIERALIOU HORMALOWWHD
(wTx) =4 UF(XY =4 ‘D<pama (X =A (Yf~=4
uumHAD xudred | HHTDIHAD nuded | UuIHAD yuded | UNTMHAD suded |
: 1= 2
X ™\ X =
A ‘”.4
: <
D)
T+ A=t o
- |Rl|.¥.m. -
A A

‘UUMIHAD goxudedl suueaocedgoad]  °gf
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49.

5L

52,

Ipoyenmer
Ipoyerm — 710 opHa cotas: 1% =0,01.
[lpu petuenuu 3a1a4 Ha NPOLEHTHI MOXKHO MCTIONB30BATH CREYIONIHE YTBEP-
MW IeHUst 1 GOpMYyJIBI:

1) uro6e1 Halitu p% OT umcAa, HYIKHO ITO YUCIO YMHOXKHTL Ha ApOOh l—g-o-;
2) yToOb! HaiiTH YKcno, p% KOTOPOro paBHO b, HYKHO 4ucio b pasnenuTsh Ha
P .
b =y
Ty
3) yToObl HaiiTH, CKOJIBKO NPOLEHTOB COCTABIAET YKMCIO @ OT Yucnia b, Hyx-
HO pa3fenuts a Ha b v 3anucarts pe3yJIbTaT B [POIICHTAX;

4) A = A,{Hr%) — ¢opmyna CHONKHBIX NPOLIEHTOB; Ay — HauadbHLIA

Kanurtan, 4, — Hapamem{uii KarnHTal 3a n JIET, p — FOJOBLIC IPOLICHTHI.

Bepoamnocme ciyuaiinozo cobstiins
BeposTHOCTHIO cify4aifHoro coObiTusi A HA3LIBAKOT OTHOLLEHHE YUCIA PABHO-

BO3MOXHBIX CTy4acs, cnocobeTRYIONMX COOBITHIO 4, K YHCIly BCEX BO3MOXK-

m
HbIX cnyuaes: P(A)= 5 TAen— ofiee Yucno paBHOBOSMOMHBIX CITyya-

€B, M — YUCIO cly4aes, criocoberpyioniux cobbHio 4.

Ilpozpeccuu
Apuchmemuneckoli npozpeccueli HA3BLIBAIOT TOCHE/IOBATENLHOCTD, KaXIbiH
4JIeH KOTOpOH, HAYMHasi cO BTOPOro, paBeH NPENLIyIEeMy WICHY, CIOXKEeH-
HOMY C OFIHHM H TEM XK€ YHCITOM. ’
Apubmernueckas niporpeccus (a,):
ay;, b=a+d, ;;=a,+d, ...,a,,,=a,+d, ...

a, =ay + (n— 1)d — dopmyna n-ro urena apudMETHIECKOH TIPOrPeCCHH;
g ata, oo 2a,+(n-1)d y— (GOpMYITEL CYMMBL HEPBBIX 71 Wie-
2 P 2 HOB aPH(PMETHUCCKOM ITPOTPECCHH.

leovempuneckoii npocpeccueli Ha3BLIBAKOT fI0CEN0BATENLHOCTL OTJIMUHBIX
OT HYJISl YHCeN. KKK YieH KoTopol, HauHHasg CO BTOPOro, paBeH Ipesi-
AYNEMY, YMHOXKEHHOMY Ha OJIHO H TO %€ YHCIIO.
I'eomerpryeckas nporpeccus (b,):

bi; ba=by g; bi=bs g; ... b =b, q; ...
b, =b¢"™" — dopmyna n-ro unena reoMeTPHIECKOI POTPECCHU;

s - b;(l—_q")_ B OpMyJIa CyMMBI HIEPBLIX 71 YIEHOB TEOMETPHHECKOH
" 1-g Tporpeccuu;
e b dopmyna cyMMbl GecKOHEUHOM FeoMeTpHUECKOH
1-g nporpeccu, B Kotopoii |¢| < 1.
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OTBETHI 1 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 rverpapeii.

78. Vxazanue. Vicnionms3ys paseHcTso o’ + 2ab+ b = | n Hepaserctso a’ — 2ab + b* > 0,

JOKaKMTE CHayana, uto a’ +b* 2-;—. 81. 40 u 60 sun. 82. 1440 yueGuukos. 102. a) Kopreii

uet; 6) 6. 103. a) 7; 6) 5; B) -2. 104, 1500 rpn. 105, 120 ugeroe. 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. 116.3) x> 0; 6) x< 0

B)x<14; r x> 3%. 117.a)x>0; 8) x < %; B)x>1; r)x>17 118. a) x<-8§; 6) x> 1,25;

21

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) [-*i—

0) (—oo; 4JU[7; +00); K) (—oo; —13(=1; 4+e=).  123.a) [3;4];  6) (—eo; —IN(1,5; +o0).

;9%]; 21131 122.8) (04:32);

124. bonbie 3,5cM u  mMewbwie 10cm. 125, Bonewe  23,5cm. 126, a) (0; 6);

6) (—oo; —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> %; 6) pewenuii  Het; B) MoGoe YuCnO;

r) pewenuii  Her. 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< —]%; B)x>12;

i 4%. 137. x> li. 138.x < % 139, 2) [3; +<); 6) [-3; +o9); B) (cos; 5k 1) (=o%; 3,5].

140. a) [4; 4+=2); 6) (—==; 0.5]. 141. a) y < %; 6) moboe uucno; B) peweHuii Het: ¥) a < 16,5.

142. a) Pewenuii Het; 6) petuenuii Her; 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) [%Hm); 6) (—==; 4];

B) [22; +<). 148. Menpwe 10,5 cm. 149. Menslie 7% cm. 150. He Gonelue yem Ha 36 kM.

151.a) x<2(1 —a); 6) x < a—%. 152. a) Ecnma <-2, tox < : €CTH a = -2, TO pelle-

a+2

HUit HeT; ecnu a > -2, To x >

;B)ecnna<-1,5 10x< a ;ecnma=-1,5, o x —
a+2 2a+3 :
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moboe umcno; eciH a>-1,5, To x> 20a+ 3" 153. Her. 154. [la, wanpumep, a=-3.
155.a) (-1;4); 6)(2,7;0,2). 156.125rpu. 157.13 u 6; 67 u 66. 158.23 chazana,

12 kponukos. 166. a) (—==; =7); 0) pelienui HET; B) (—=; -2]; r) (2,25; +o).

167. ﬂ) [31, + m] = ﬁ) (2, 31] ; B) [6,7; +9f-l) 168. ﬂ) (—‘”i li) £ ﬁ) pcmeuuﬁ HET;
6 7 3 3
B) (—*w: —%] . 169. a) (—4; l%]: 1;0)12;51; 5:8) (=3;4); 3. 170.2) 15 2; 3; 4;6) 4; 5, 6, 7,

8; B)Takux pewenuii wer. 171.2a) (2; +=); 6) [l%;.ﬁ%} B) (—=;-0); 1) (-40,%]

172. a) Pewuenuii ner; 6) (l%; 12%) . 173. a) (—=<; 8]; 6) (—==; 11); B) [0,6; 13]; r) pelenuti wer.
174. a) (-6; 8]; ©) (—==; 1,5). 175. a) Pewennii wer; 6)(7; 12,5). 176. a) (~=; -0,7);

0) (-1,4;3). 177. —2%£x5—§~. 178. (—2%; l%) . 179.a) (-1; 3); ©) (—oo; =2,5]U[1; +e0);

B) (~oo; —2)U(3; +o2); 1) [0,5;2). 180.a)(2;2,5); 6) (—oo; =3](1; +e<). 181.a) [-5; 3];
6) (o 1,25]. 182.2) 9<x<0,6; 6)x>8. 183.0r S3km/u 10 55 kM/u.

184. a) (-—%;%); 6) (1; 7); B) (===;2]; 1) (—m; l%) 185.a) Ecnu a£2,5, 10 x<a, ecin

a>25, 10 x<5-a; 6) ecnu a< -3, To peleHKil HeT, ecnH a > -3, To l_;q£x<8;a'

186. Ot 40% no 50%. 189. k =—1. 190. 1; 2; 3. 194. Ecnu Oynet asurarbces no TeYEHHIO H

npoTHB TeueHHs pekd. 195.B peke ¢ ObicTpeiM TeueHueM. 197.a) -7 <a-2b<-5,5;
6) 1,1 <-§~+3b< 1.44. 198.6,1<l<62. 20L.a)x>25; 6)x<-1,2; B)x>-56; r)y<-64.
202.a)y<14;6)a<12;B)x> —9% ; ) moboe uncno. 203, a) (—15; 21); 6) (—oo; —BJU[1: +=3);

9
B) (—oo; +o0); r) pewenuii wer. 204.a)1; 2; 3; 4; 6)1; 2; 3; 4; 5, 6. 205. x<-2§.

206.a)a <0 5}a<—2%; B)a<l5, r)a> —l%. 207. 7 rerpaneii. 208. bonbiue

89,6 km/u. 209, a)(—%ﬁm); ﬁ}(l%;+m); B) peluenyii HeT; r) (—eo; 0,5]; A) pewennii

HET; €) (—o; —7); %) [1,75; +o2); 3) [—%;g]. 210. a) (0; +c<); 6) pewennii Het; 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) (=e=; 20 A(3; +22);  B) (=3;0); 1) (—=o; 11(3,5; +o2);
m} (=3; 3); ) (—o=; =3)(1; +22). 214. OT 6 M 110 6,5 M. 215. Or52mMp054m
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3aoanus ons camonposeprku N 1

L) 2.a), ). 3.6). 4.1). 5.6). 6.5). 7.a) 2%:»2%; ) --0,5:-—-3. 9.7.6 <P <80;

3,57<8<396. 11.a)(-4; +=); 6)(%;+w}. 12.(—4:2,5). 14.2)6<x+y<§;

6) 10,5<3x-0,5y<14. 15, a) (—eo; +c2); 6) (11; +=2). 16. (L, —ﬂ 17. a) [0.8: +o2);

\4" 3]

6) (10; 400). 18.21,6 xmM<S<288km. 20.2)0,11 <’ —b*<0,33; 6) 1,2s%s1,75.

21.a) [—I; I%} 1 6) (—co; —INA0; +00). 22.2; 3; 4; 5. 23.a) [—3; l%}; 6) [l%: 2] WA2; +e0).

24. Tepesilit.

§2
228. B) [8; +00); 1) (=005 2]. 229. B) (—o0; 4]; 1) [-4; +o<). 232.2) 1;4; 6)-3;3. 233.-2; 1.
235.(-8;0);  (0;16).  236.a) (—oo; —3NA-3; 20(2; +o0).  6) (—o0; 20(2; INA3; +o2);
B) (—oo; 4], 1) (=2 0,25]; ) (-3; +o2); €) [0; +eo). 237. @) (—oo; N9 IRAL; +e2);

) (—D"; l—.:]:n) [-0,2; +00). 240.a)-7; 1. 6)-3; B) Takux 3Ha4YcHMH X HE CYIECTBYeT.
241.a)-1; 3; ©)1; B)rakux 3vaueHuii x He cynlecTeyer. 246. a) [—%; 10):

0) (--%;3]U(3; +0). 250.6) —2,5: —2. 251. 6) [pst @ > 6 — /1Ba KOPHS; NipH & < 6 — KOp-
Heil -Her; YPABHEHHE HE MOXKET MMETh TONLKO OJMH KopeHb. 252.12rph.; 8 rph.
253, Hanonuurea 3a  10mun. 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 ver-
Has, HM HeueTHas: @) HeuerHas: €) uerHas. 270. r) Hu uerHas, HH HeycTHan: 1) HerHas;
e) everHas. 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/s.  289.a) [1; +eo);  6) (-45-2);  B) (—==; 3] 290.a) |-4; +eo);
0) (—oo; 0)A4; +2<); B) [2; +=). 292.a) 1;4; 6)-2; 3. 293.1. 295. a = 1. 296. [Ipu ¢ < O unu
a= 1 — nga kophs; 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

300.72 ke 308.Jla. 315, ST w316, K

2a+4

6) (-5;—1); B) (=01 -3]. 326. a) (—==;4]; 6) (0;4); B) (—o; 2]. 327.2)(2; 2); (-0,5;-5,5);

: KM/, 325 a) [4; +eo);
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L1 .
0) (1: -9); ('33;" 5) 328. (-0,5; -0,5); (-1,5;2,5). 32%.a) 1:6) 4. 330.0; 4. 332.x=1;

5 -— naubonsiuee 'sHaquné. 333.-6,5.334.-0,875.336.a) b=8; c=18; 6) a= —l%;
338.a>3. 339.4,5 m. 340. 50 v; 50 m. 341. a) -0,5. Vkazanue. Haiifure 3uavenue x, npu

g2
b—23.

u 2
KOTOPOM HAMMCHBLUCC SHAYCHHE NPHHHMACT KEQJIPATHLIA TPEX4icH 2x" - 2x, n JOKaKHTE,

HYTO 1P 3TOM HE 3HAYCHHM X HAUMCHBLICEC 3HAYEHNE [PUHUMACT H jlaHHas ti)YHliullﬂ.

2
6)0,5. 342.a)4; 6)1. 343.a) %;; 0) —i%- 344.a)x>8; B)x<—4; B)x>42;

r)-5<x<2. 345 .a)-2;60) —/5:45; B)—4; 4 )l 3 —2-/7. 346.36 u 45 JIHER.
347. MysasikanTos. 348, -2; 2.

3aoanusn onn casiwiposepru Ne 2
1.8). 2.6). 3.8). 4.6), ). 5.8) 6.2). 7. (—=; 2,5]. 8.-8; 2. 9. [-]; +=) — obnacTs 3Have-
Huii. 10. Het. 11. Bospactaer Ha npomexkyTke [1; +eo); yOriBaeT Ha npoMexyTre (—oo; 1].

12. [-1.5: 6]. 13. JTa. 14. a) (—c<; 8]; 6} x <1 unu x> 3: B) [1: +o0). 15. x =-2; -32 — nau-

1 1
MeHblIce 3HaucHue. 17. I:(};ilu(;;ﬁ)'v'(ﬁ;gk 19. a) [4: +00); 0) (0; 4). 20.4. 21. He

HMECT.

353.a) (-4; 1); 6)(—w:~4}6{1;+°°); B) (0; 1,5); ) (=3;1); ) (—o=; INA(1,5; +o0);
€) (—oo; —2RH2: +o0). 354.a) (—oo; 4|2 402y, ©)[-7:2]; B) (~oo; —1JU[7; +o2).

355.a) (-3:2). 6)(—""'? %)U(32+"°); B) (0;2); 1) (—oo; 1JU[3; 422); ) (oo U2 4e2);
e) [-1; 1]. 358. a) (—oo; -20(2; +2); ©) (=15 1); ®)[-1;1]; r)[0;5]. 359.a)[-0.8; 1,2];

'—I—\E] —I+x’g
2 )

U ;+m]; B) [2:3]; r)pewenuit wer: N) (—oo; +e2);  €) 3.

6)| —=
] 2
360. ) (—oo; —1W (1,2 400, G) poimenuii  Her; B (—ooj4es). 361, a) (—eo; —0,50(1,5; ook

6-26_ 6+2:/6 |
o[ephieh) s

1.:2
6) (-3; 5% B) (o5 ~)UG; 4o 62 8) (s 202 4oy 0 (155}

363. a) (o0} ~LSJU[L; +e0); 6) (—o0; ~1)A2; +); B) l_%;l]; N (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;—‘lU[’%?+°")3
B) (—o0; +0). 368. a) (~¢o; +o0); 6) [~12; 2]. 369. a) (~eo; 1]U[9: +<2); 6) (—co; —SNAG; +2);
B) |0; 15); 1) (—oo; —1,5]UI2; +9); m) 0,8; 1,25; €) (-3;6); #) (5; 4o0); 3 {-4}UI3; +2);
) [4; —1yo-1; 1 K) (003 ~3)(S; 6)LA(6; +o). 370. a) (o ~4)A(6; 7];
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6) (-2; -1]U[3; 4); 8) [0:2]. 371.a)(-5;2]; ©)(—4;-31; B) (—oo; —4RA(—4; 0,50 A5: +o2).

372.3)—%{5;41; 6)-25 <a<-05; )‘3‘32J§sas‘3+32‘6. 373.a)a£—g-;

2
6) a<-3: m)a<-2. 34 as3= ‘ﬁ. 375.2) 95 2. g MIn 38 4yl 1)

8 3m
6) (1;-2); ) (1;-1). 379.a)-1; I; 6)—-6 —4; -1 1. 330. 12 u 8 geraneii. 381. a) (-6; 4);
6) (=21 3,515 +e); B) (15 2)U(3; +o2); r) (=5 -31U10; 51;

) (—oo; —DU(=2; 1) U(3; +0).  382.a)(2;3); 6) [-3; 0,5]U15; +=2); B) [-4; -2]U[1; 5].
383. a) (—oo; —INA0,5; +02);  6) [-0,6; 2];  B) (—1; 20(3; +oo); 1) (—oo; O] 15 2,5].

384. 8) (4 -2)UA2; +29) o] -5t |ulze). 385. ) (o 2JU[4; +oo);

6) (—3:—%]u{3: +) 3868 13) 6) (2 DUE ) ) (o -30.5; 4)
387.a) (1;2,5); 6) (—1;2); B)(—o0;—1,5)[—1; +oo). 388.a) (1; 5pA7; +e2); 6) (-0.4;-0,25);
B) (—o0; OJA(3; 400).  389.2) (0; NDU(3; +oo); 6) (—oo; 2]U[152];  B) (-8; —1)0A(l; 2);

1) (—o2; 2] 1; 2]U[5; +o0). 390. a) {-8}U[-6; 11 0) (—‘”;—I)U(%? ‘]U(fi +eo).
391. a) (—o=; —2]U5; +o0); 6) (~oo; —41U[-2; 1]U[4; 400). 392. Ecrm a< 1, To (a; 1); e a =1,
TO pelueHHii Wer; ecan a>1, to (1;a). 393.a) (.—3; -20(2; 5); 6) (—eo; (15 2]U06; +<0);
B) (-1 DU 5% 1) (0561 394. ) (5; ~1AL; +eo); ﬁ)(—w—l)U[—%O}U(l:w);
B) (-2; 2); r) (-2; —1)(0; 2). 395. (1; 1). 396. 4. 397. 20 neraneii. 398. 60 m”. 404. a) (0; 0);
(2;4); 6) (0; 3); (35 0). 405. a) (1; 1); (2;4); 6) (3; 1); (=3;-2); B) (1: 2); (=1;-2); 1) (15 1);
m) (4;=7); (7; -4); ) (0; 2). 406. a) (0; 1); 6) (9; 0); (5; 2); ) (1; 0); (25 -6) 407.a) (1; 3);
(=2; 0); 6) (1 2); (15 2); B) (0; 0); (1; 1). 408. ) (0; 1); (3; 4); 6) (15 1); B) (=35 —1); (3; -1);
(~1:3): (1:3). 409. a) Jlpa: ©) uetnipe; B) Tpu. 410. a) (=2; 1); (5; -6); 6) (8;2); (2;-1);

B) (3;-1); {% 59) 5-3) (2:3): w(22): (10;-6); €)(1:3); (%3%)

411. a) (-4; -3); (4;-3); (—4; 3); (4; 3); ©) (4; 1); (2;2); B)(1;3); (75:*13); r) (-4; 3);
(1;-2). 412.a)(1; 1); 6)(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);

w (~5i-28)1:2: 93:3: w0 -1 (-212): 9 Gian @3% (3i-ax (4:-3)

417. a) (0; 0):; (%sﬁ; Jg); (—%Jg;—\/g); 6) (12: 1) (—12:1); (45:-3.5); (-4.5:3.5)
B) (35 15 Gi-1); (351 (315 (13) (-3 133) (-3) D (1;-2); (-2 1)

@-35:2+ 35y @+35:2- J35) n}[— ~-2\f) [—g;zxﬁ} e (1;3);

(1.5:2); %) (4;2); (-4:-2); 3)(4-1); (9-7—;2%—); B) (3;1); 3i-1); (3;1) (35-1)
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K) (4;2); (-2;-4). 418.3) a=-045; 6) —V2<a< V2 B)a>0; r)a>2. 419. a) E%%E;
0) JH-\E: B) %; r) 3a—c. 421. 7. 422. 66 MuH. 423. 415 kM. 424. 6 rpi.; 7 rpH. 425. 50 k;
1 rpH. 426.7 cM; 8 cv. 427.4; 7. 428.9 1 —1 w1 w-9. 429. 16 1 4 wnu —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 rpn. 436 70 km/u; 60 /. 437.204; 12 4. 438. 3 ous: 6 nueit. 439. 4 kmfu; 3 kM/4.
440. 80 km/u; 60 km/u. 441. 20 km/u; 16 km/u. 442, 60 km/u; 90 km/u. 443. 5 Mm% u 7,5 M° unm
6,25 M M 6,25 M. 444. 15 u; 304, 445.4.8 cr/mui; 4 ct/Mun. 446,64 124, 447.70 cM;
60cm. 448. 18 yuenukos. 449.254; 20u. 450.184. 451.25km/u. 452, 2 km/u.
453. 20 camoceanos; 6 xopok; 8400T. 454.60 km/u; 120 km/u. 456. 6) (a — b)(am - b).

458.8) 3i 6) 1. 460.8)2. 461.3) (- )4 ) € (3531, 475.2) (1; 1); (—%;2%};
6)(-1;-2); (4;3).477.a) 1;2; 0) 1, B) 2. 478. [Ipu a < —1 wiu -0,5 < a < 0,5 — aga kopHA;
npu a=—1 unu a =-0,5 — TpH kopus; npu —1 < a < 0,5 — veTsipe KopHs; npu a = 0,5 —
omgMH  KopeHb; mpH a>0,5 — kopuell Her. 479.a)[-5;5]; 6) (—o; —5I(5; +eo);
B) [-10; 105, 1) (0;7);  m) (-5 0035 4e0);  €)[0;9]. 480 a) (—eo; —2)U(4; +e0);

6) (<o0; ~SIULL; 4);  B) (“%: l]- 481. a) (~o0; ~3YAS; 4o0); 5)[1—:2£;§%Jﬁ]_
482. a) (-2; 4): 6) (-0,5; 1). 483. a) (-4; 2); 6) {wo; %JU[Z; +oa):

) (omy 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)
H (5; +o0) GyHKUMA NPHHUMAET NONOXHTENbHLIE 3HaYeHHn, Ha Npomexyrke (0,5;5) —

oTpHuaTenbHeie 3Havenus. 487. a) (—oo; —1)(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 (i-1x: (Fi-18) ) 225 ©75:45% © @3 @ -1). 4949 23y

2;3)y 6)(1;2) (1) (1;-2) (1) B)(Z3) (3:2); 0O 1):;(3:1); (1,52,5)
(1,5 -0,5). 495.m=3. 496. m=4, m=-4. 497. 6 cm, 8 cm uau 1 cm, 13 cm. 498. 80; 20.
499. 21 pap. 500. 25 km/u. 501, 3 y; 6 4. 502. 6 u.

3adanusn onn camonposeprku Ne 3
L. B). 2. B). 3. B). 4. 1). 5. a). 6. 6). 7. (—eo; —1)(4; +22). 9. (0; 0); (2; 4). 10. (=3;-2); (1; 2).

11.5; 7. 12 [—Z;i]. 13. [-3; 2)u(4; +02). 14.(2;2); (-2;2). 15.(5;-1); (-0,2;0,3).

1 1.1 ) 2
oo == U] =: 1= & C19.(2: 1) (=2:-1): {3:4): -3 ==
16.20 u. 17.( 4 13] [2. 2]. 18.-10<a<2. 19.(2; 1); (-2;-1); (3,3), ( 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 gxioumrensHo. 5100 80 cm x 80 cm. 511, Ha 6 km/u.

512.154. 513.66cm. 514.3cM. 5151207 516, 7 komnetotepos.  517. 600 o6/Mun;
200 06/mun. 518.120ra u 108 ra wam 72ra u 60ra. 519.01 13.125km nio 175 km.
520. =72 m. 521. 35 cyTok. 522,75 m; 150 m. 523.2 m: | M. 524. 49,5 1. 525. O1 3,125 ™ 510

4 M BKAK4HTENEHO. 526.a) x> -—2 : 0) xﬁ% 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 rpu.  543. 1331 rpu.  544. a) 6% %; ©6)2,5%. 545.15%. 546. 1%.
547. 240 aburypuenror. 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 eropoii ¢pupme. 555. =11,6%. 556. 212,5 kr.

557. 25 kr unn 10 kr. 558. 83% %. 559. 20%. 560. Ymensluunack Ha 5,5%. 561. 3000 rpu.

562. a) (1;--1); (—1;-3); 6) (—'-.1711]; (—— —) 563.6) y. 565.20 km/u wim 7 kmfu.

1
566. Ecin a <0, To peuenuit vet; ecim a> 0,10 3 -a<x<3 +a. 573.6) 0: B) a 574. a) Z;

! 2 1.1 2_2 ... 8. 4.
: 8)0. 575. 15 §76. - 577. 553 5+ 578. G 5+ 579.8) 555 6) 553 B) oo
|

2 | |
3 0. 581. 5 582. 20 583. 7 584. 3 585. 6

1
586. 4 587.540 u 360 muxpocxem. 588. 12 jpesoyex u 16 Maibumkos. 589. 720"

6)

oy -hlw

580.3)' o ﬁ)

o5 > B 35 30

oo L2 a3 s L s 12 g 3
590. 125" 591. 60" 592. 5 593. 5 594. 500° 595. 79 596. —. 597.a) g 0) 16

599.8) [-1;5];  6) (—=o; -~ 1.5)A0,5; +0). 600.2) Va—7; 6) — = 2 602. 37,5 Mk

609. 3.2 xr. 610. 3925r. 611 11,6 tric. rpsi. 612. 2 oumbxu. 616. 7.5 6annos. 617. 9 ou-
1

koB. 619. 9%. 620. a) JE; 6) \/_—_J; .621.a)(2:3):(3;2):6)(—3;-2); (3:2).622.a< |

wim a>2; x,=atVa’—-3a+2. 623.45c. 625. 18 xm/u: 2 kM/u. 626.Jlo 14 Gnokos.
627. 105 peraneii. 628.2 muH. 629. =266 kr. 630. 2000 rpn. 631. [2cm; 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_IO 638. %

3
639. —. 640. —. 641. — 642. —. 643.a) %; 6) 8 646. —1° C. 647. 8 nograrusaHumii.
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3adanus ons camonposepku Ne 4
1.6). 2.8). 3.8). 4.a). 5.6). 6.8). 7.3u. 828cm: 20cm. 9.1210pn. 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 noansTHii.

20 mun. 18, 911—1% - 19. 13500 rpn. 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. Na; ner. 664. Tn+ 1: Tn + 2. 665. 11n + 5; 11n + 3. 666. a) -3; -5: -9; —17: _33;

1 4
6)2; —E;—(); -2.7. 667. a) 5; -10; 20, —40; 80:6) 1; 2; 4, 7, 12. 669. b, =3; b,,, =b, —1;
1 1 5
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;

-22. 686.2)25; 18; 6)-2: 2—1. 688.2)6,3; 6)2,6. 690.46. 691.a) Her: 6)a.

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 cMm. 702.a)a =3, d=-2;
a=5; d=-2; 6)(1:-3), (4.6.54). 703.a)-7;'l; 6) 1. 704.2 km/u. 707. 12,5; 28,5.
708.a)a, =78+ 1,1(n - 1); 16,6; 6) a, =—6—T(n— 1): -62. 7T10. a) -14; 6) 11. 712. a) 11;
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 mmeit. 751. 770.
752.123300. 753.-264. 754.a)n(n+1); 6)n’. 755.11. 756.a)6; 6)39. 757.470m.
758. a) (~c0; B]; 6) x <0 uan x> 4; B) (~oc; 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. 2) —15 wiu 15; 6) 12 nau 12.
774.64; 324, 775.a)Jla: G)wer. 776.a)fla; 6)ma. T77.125cm’.  778.8 rer.
779.8) by=T7: b, =343 wm by =-T; by =-343; 6) x=d: v= L umu x =4 y=-L; B) by =3;

3 3 3 :
by = 2> bs = % unu b, =-3; b_\=—z; 3752—"“6. 780. —/3 wnu \6 78L.x=1;y=1.
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782. 32. 783. a) 2; 6) —6. 784. ) (—o=; 1); 6) (2; +o2). 785. 25 cm’. 786. 0 < a < 4. 790. a) 81;

I 1
6) 32. 792, a) 2; 6) 3. 794.2a) -2 unu 2; 6) -3 wm 3. 795.-10 uau 10. 796.-5 w7

1
797.64. 798. 64 wm — . 799.4 cMZ 800. 4.5 cm. 801. 7; —21; 63; —189 wsm —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) ?; 6) ———.

m-—n
805. a) (*m; ‘%]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 1
824. a) [5; +2); 6) [EZSJ . 825. 20 u 30 snextponpurarencii. 829, 15. 830. a) 4,5«.5 :

2

6 # 831, a) 20; 6) 42. 832. a) —12; 6) 16. 833. % 834.2) 1; 6) 72— . 835.2) 2
ﬁ}ﬁ. 836. 12. 837.2; % 839.2) 32 em% 6) (8+4v2)m cm. 840, ;—6 841. %
842, 80 nerancii. 843.a=-6. 844. n) 1-3%; €) %; ) 5%; 3)%. 845. a) 3—53-;
6) 3%; B) 61—25; r) 2%; a) %: e) l%. 846. a) 9%; 6) n(2n + 1). 847. 259,

848. 10; 80. 849.1; 120. 850.1mM. 851.539m. 852.21; 4. 853.45m. 854.0,5cm.

. 10" =9, —-10
2n+1" 81
859. =76,2 k[1a. 860. [-6: +x). 861.-7: 6. —5; —4; -3: 2. 862.a<2. 863. 2000 rpu.

2
855. a) 6) 2 n-1)+2, B) 856. a) 3> 6)7. 858.7c.
864. a) -23; —44; -71; -104; 6) —24:; 48; -96; 192. 865. Jla, Her. 866.2) -5; -7; -11; -19;
6)3; 5; 19;_ 85. 867.2; 3. 868.5. 870.a)4; 27; 6)-2,5; -6,3. 87l.a)a,= 13- 12(n-1);
6) a,=-4 +0,5(n — 1). 872. a) -3; 6) -2. 873. 7. 874. 55 cm. 875.43.75 m. 877. 160. 878. 15.
879.a)-4,1; 6)4,3. 880.2639. 88l. a) 5096; 6) 2805; B) 2460, r) 3969; n) 6120; e) 741.

1 1 3
882. —18. 884. a) 4; 320; 6) 4 0,025. 885. a) 81; 6) m 886.—% Wi . 887. 1_2611'

1
888.—1; —5: —25; —125. 889.32cm. 890.6; 17; 28. 891.-3; 6; —12. 892.a) 2—;

6-242 32 64 8 4 1 1 29 13
. . 16: — 2 e T 5]=- 14= - . .
3 893. 16; 894.:1)9,6}33,13} 3,r) 9,j'l)190,e) 30°

6) 3 9 -

37 . 317 1.
#) 335:3) 2466(-3.895.:1) l6.6) 85

1. . 2 _n_
3,3)64.896.:1)84cu,ﬁ} 112 cv™. 897. a) In+l’
n+2

2rr

6) 2- . 898. a) —0,8; 6) 10. 900. (—o; +0).
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3aoanus oaa camonposepku No 5

1) 2.6). 3.8). 4.0. 51). 6.0. 7.a)-78 6)-215. 8. 20. 9. —g.

10.-124. 11. 18. 12. Jla. 13. 1,2; --3. 14. 1635. 15. 3; 381. 16. g; gg 17.61. 18. 108.
19.5.20. -1,4 vnu 3. 21. -18; -12; -8 niu -2; -4; -8.

3adauu 3a Kypc ancedpel 9 Kiacca

911. a) (—e=:—1); ©) pewieHnit HET, B) [é +°°) o) (3i4:). 912.a) (4,25, o);

o) m5) ) mns mea (-8 o1

B) (—<0; -2). 916. a) (-0,6; 0,6]; 6)[0,75; 1,05]: B) [5%: 5%] . 97.1) (—o; 2.5

0,5; +o0). 919.x<26. 920.x< 1%— . 921.a)a>08;, 6)a>-3,75. 922.a)x>1,5;
6)2<x<4; B)35<x<5 x> 5.- 923, a) (—oo; -3N(=3; DU(]; +e2);  6) (-==; 3];
B) (—o=; —2]U[6; +<2); 1) (3; 4); n) (0; 1]; e) [3; 3,5). 924. Her. 932. a) HeT; 6) na. 933.2a) 2:
6)-1. 934.Ipu b <0 kopueii Her; npu b=0 — 3 kopus: npu 0<b <1 — 6 KopHeii;
npu b=1 — 4 xophs; npu b>1 — 2 xopHs. 936. a) (—oo; ~2)U(1,5; +0); 6) [-1; 4];

B) (o= -2)Ud; +), ) [—;": %] L 9a) (205 6 [-10; 1|Ul4: +oo);
B) (oo DU LS 012 4oy, 1) (oo SIUL-2: 4L 938.2) [-2 ~1JUl; 2J;
6) (—o=1 1)UA(2; +<0). 939. a) (-2; 00 A(1; +22); 6) (=2; 8); B) (—o=; —1)A(1; 4); 1) (oo; -4
U2; +2). 940. 2) (-3; ~2)A=2; +o); 6) (=T; ~SIUA(4; 6). 941.a) {2: 5}; 6) (-5}ul-2: 3].
942.a)x < 1; x> 1.25; 6)1=2x<1,25. 943. a) (0; 2]; 6) [-7; -4)(6: 10].
944, 2 <a<5. 945.b<-1. 946.a) (-1; 1); (2;-2); 6) (1;0); B) (=2;0); (0;2); (2;0).

947.2) (2, 1); (-0.4;02); 6)(-1:1); (-1 B)(22): (— —22) (-2 2);
(-0,5; 1,25). 948.a) (2: 0); (=2:0): (4:-1); (-4:1). 6)(-5.-8) (2Z:-1); B}( 2;1 );
(V2:-1); (—V231); (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 xm/u. 954. 6 nueit; 12 mmeit. 955, 54; 7,5 4.

956.3 m/c; 4mfc. 957.84; 6u. 958.824 u 428. 959.8 km. 960. 50 cnoprcMeHOB.
961. 6083,5 rpu. 962.40 1; 100 1. 963. 100 rpr.; 30 rpH. 964. 336 seraneii; 280 perancH.
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2 S 6. 5. 5 go L 4
965. 3" %&ajﬁ1 6)“, n}“, r) T 967. 100" 973. x 9" 974. 6) 306.

. 983.2;-42.

C=JE N}

976.a) 1.2 04: 6)6.8; 8)28.8. 977.16. 978.5u. 982.m=-2;, m=
984. 3125 uacrcii. 985.3, 18. 33 wm 27, 18, 9 986. I: ii;-ﬁ- . 987. 22 . 989. a) I:

6) 2J3.9%0. a) 2: 6) 1%_

3adauu noebiteNHO CIONCHOCINU

1 1
996, B) Petnenye. llpii n = ! nmeem HepaBeHCTBO a1 Z . apisouleecs BepHbiM. Tpn > 1
: ra
T 1 S 1 1 » 1 1 S 1
ucrionesyem meron youneuwst. Tak kak ——>—, ——>—, ., —, 10
4 n+l 2n n+2 2n n+n  2n
1 i | 1 L1 I S
——t +...+——~>-——-n=§; r} Veasanue. 5 ”(”_]) n-1 n- Yoe n>Ll

n+l 42 2n  2n

+1. 4 i
1001, x = 1; y = 1. Vkazanue. Jloxaxiite, 4ro X2z npu x > 0, npuyem )‘—‘;— =2 tons-
Jx Je
ko rpu x = 1. 1003. 2, 3, 1 u 0 peiGun. 1004, 14 4 18 manvunkor. 1605, a) Ecan a =, 1o

penienuii HeT; ecnn @ >0, 70x>0; 6) ecnu b<-2unu b >3, 10 X< % secin b =-2 win

b=3, 70 x— moboe uucno; ecnn -2<b<3, 10 .x?,:it%. 1006. a) (—co; U[3: +x0);
rE

6) (% 1) . 1007. a=-2. 1010. a = 3. 1011 x=55. 1012. ; 1013, (05 --3JU{=1 [ 1: +o2).

1004, a<-1 wm a>3. 1016. x<

3+J§, 3-45_ 345 . 3+J5
2 2 2 2
1017.a<4 wnn a > 5. 1018. a<-1.5. 1019.llpu a < -1 vnu a=1 — 0iuH KOperib; NpH

—1<a< 1 — nBa kopns: npu a> 1 — KopHeii Her. 1020.a > 1. 1021. a) (8; 2); (-8; -2);
6) (15 2); (-2,5; -1,5); ) (1; 3); (3; 1); 1) (2; 3); (3; -2): ) (0; 1); ) (2; 8); (B; 2); k) (25 3);

: 2.3 : i
(=2:-3); 3) (8; 2); (-8;-2), (5;-8,5); (-5; 8,5); m) (5‘;5:6): (—%;—%;—6); K)(3:1:2),
{1;3; 2). Vrkazanue. k) Cnookus NepBoe ypasHEHHE CHCTEMDL C TPETBHM YPaBHCHHEM, YMHO-
JKEHHBIM CHAYANa Ha 2, @ NOTOM Ha —2, NOAYuYuM: X — v =22; x + y= 22z, 1022, a = -0,75.
1023.a=-3;, a=-1: a=1; a=3 Viasanwe. Cucremy MOKHC 32nucate 5 Buje
[leppoe ypaBHEHHE CLCTEMBI ONPEACHACT CKPYWHOCTH pajiyca

(x—ay +(y—-1y =1,
ry =2 ¢ uentpom B touke Oy(2a; 1), a BTopoe yparneHie — OKpYKHOCThL panuyca rp =1 ¢

{{x ~2a)Y +(y-D'=4;

nentpomM B Touke Ox(a; 1). Ciictema Gy/ieT MMETL ONIHO pelLeHHe TOra W TOALKC TOTHa,
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korja O,0-=n + rp (BHEILHCE KAacanie Okpyadecteil) wiv Oy0; = ry —r2 (BHY1peHnee
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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 wum 0; 0; 0; 0. 1054. a = k(k - 1), rjne & —

1 3 1 1 3 2 i
HarypaibHoe yucno. 1055. ——3---3,/3"_-'; —3; -3 -Llé_- (np @=—=). 1056.r=0, p=0.
- ¥ V.
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(- (@~ - a)(x—(a+ D) =x +pr—x+r. 1057. 3, 6, 12. 1058. 1. 1059. 42. 1060. %

_592 % Wan 4, 20, 100. 1662. 744 crpamins. 1064, Her. 1066. [Ta.
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