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OT aBTOpPOB

Joporue neBATHKIACCHUKM!

B aTOM yue6HOM rofy BBI IPOAOLKUTE M3ydeHne anre6per. Hageemcs, aro
BbI YCIIEJIU TIOJIOOUTH 3Ty BXKHYIO M KPACUBYIO HAyKy, a 3HAYUT, C UHTEPECOM Oy-
JileTe OBJIAJIeBaTh HOBBIMU 3HAHUSAMH, U 3TOMY Oy/leT CIIOCOOCTBOBATDL YIEOHUK,
KOTOPBII BBI JIEPKUTE B PYKaX.

O3HAKOMbTECDH, MOKANYICTA, C €r0 CTPYKTYPO.

YuyebHUK pasfen€éH Ha YeThIpe IJIaBbl, KakKAad U3 KOTOPLIX COCTOUT U3
naparpacdos. B maparpadgax msnoxen teoperudeckuit mMarepuan. JKupHbim
mpudTOM HalleyaTaHbl TEKCThI ONpPEAENEeHUI, TeOpeM, MaTeMAaTUIECKUE Tep-
muHbL. Kypcueom nanedaranbl OT/ieIbHbBIE CIOBA WIN HPEATOXKEHUs, BAKHbIE
JUI TOHUMAHUS TEKCTA.

Kak npasmio, n3ioxeHne TEOPETUIECKOIO MaTepUaIa 3aBEPIIAETCS MPU-
MepamMu penreHus 3ajad. JTU 3alUCU MOKHO PacCMaTpPUBATh KaK OJUH U3 BO3-
MO3KHBIX OOPa3noB O(POPMIEHUS PEIIEHUS.

K kaxaomy naparpady nogo6panbl 3aa4u JJisi CAMOCTOATENBHOTO pele-
HUS, K KOTOPBIM MbI COBETYEM IPHUCTYIATH TOJBKO IIOCJIE YCBOCHUS T€OPETHYE-
ckoro marepuazia. Cpeau 3aaHuil €CTh KaK IPOCThIE U CPEJHUE IO CJIOKHOCTH
YOPa)KHEHUS, TaK U TPYJAHbIE 3a/[aul (OCOOEHHO T€, KOTOpble 0603HAYEHBI 3BE3-
Joukoit). CBon 3HaHUSA MOKHO IPOBEPUTH, pelias 3ajJa4d B TeCTOBOI ¢opme
u3 pyopuxu «IIpoBepbre cebsi».

Ecau nocie BpINOTHEHNA JOMAITHUX 33laHU OCTaéTcsa CBOOOAHOE BpeMs
U Bbl XOTHUTE 3HATHh OOJIbIIEC, TO PEKOMEHIyeM OOpaTUThCs K pyopuke «Korza
C/leJIaHbl YPOKU». MaTepual, N3JI0KeHHbIN B Hell, HennpocToil. Ho Tem naTepec-
Hee HCIBITATh CBOU CHJIbI!

Jepsaiire! JKenaem ycnexal!
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naBa 1. HepaBeHCTBa

B aToi rnaBe Bbl y3HaAETe, B KAKOM C/lydae CYMUTALOT, YTO YMC-
/10 a 6osnblie (MeHbLlie) Yucna b, n3y4ymTe CBOMNCTBA YNCIIOBbLIX Hepa-
BEHCTB, y3HaeTe, YTO Ha3blBalOT PeLeHNEM HepaBeHCTBaA C O4HOM
nepeMeHHOMn, pelleHMeEM CUCTEMblI HEPABEHCTB C OAHOW MEPEMEH-
HOW.

Bbl HayyuTecb oLeHUBaTb 3HAYEHUSA BblpaXKeHWKW, JOKa3bliBaTb
HepaBeHCTBa, pellaTtb JIMHENHbIE HEPABEHCTBA M CUCTEMbI JIMHENHbIX
HEpPaBEHCTB C OJIHOW MEPEMEHHOMN.

§ 1. YucnoBble HepaBeHCTBa

Ha mpaktuke BaM 4acTo NPUXOAUTCS CPABHUBATH 3HAYEeHUs BeanunH. Ha-
npuMep, IIOM@AAb CIOPT3aia GOJbIIE IUIOMEAAN KIACCHOH KOMHATBI, PacCTOs-
uue ot Mocksbl 10 Cankr-IlerepGypra menbiue paccrostuust ot Mockssl go I1s-
TUTOPCKA.

PesynbTaThl TAKUX CPABHEHUIT MOKHO 3aIIMCHIBATH B BUJIE YNCJIOBBIX HEPa-
BEHCTB, UCIIOJIb3Ysl 3HAKU >, <.

Eciu uncio a 6osnbme uncna b, To numyr a > b; ecan unciao a menbuie
aucaa b, To numyt a < b.

QueBusHo, uro 12 > 7, -17 < 3, 15 > 11 \/§ > 1. CripaBeaIMBOCTD 3THUX

23 ~ 923’

HepaBeHCTB CJICHYCT n3 HpaBI/IJI CpaBHeHI/IH ,Z[eﬁCTBPITCJIbeIX quceI, KOTOprC
BbI I/ISY‘II/IJII/I B Hpenbmymnx KJ1accax.

OI[HaKO qucJjga MOXKHO CpaBHI/IBaTb HE€ TOJIbBKO C ITOMOIIIbBIO I/ISY‘ICHHBIX pa-
Hee npasui. JIpyroi CcI10c00, 6oJee YHUBEPCAIbHBIA, OCHOBAH HA TAKMX OYEBUJI-
HBIX COO6pa)KCHI/IHXZ eciinu pa3HOCTI) ZIBYX quceJ1 IIOJIOKUTEAbHA, TO YMCHI)H_IB.C'
MO¢€ 6OJIBIJ_I€ BbIYUTA€EMOTI'O, €CJIN K€ pa3HOCTb OTpI/IL[aTCJ'IbHa, TO YMCHleaCMOC
MEHbBIIEC BbIYMUTAEMOTO.

ITU cOOOpaKEHUs MOACKA3BIBAIOT, YTO YAOOHO IPUHATH TaKOE OIIpee-
JICHUEC.

& OnpepeneHue
Yucno a cuutalor 6onblue uucna b, ecnu pasHoctb a — b aB-
NAeTcs NONOMUTENbHLIM YUC/IOM. YUCNO a CYUTAIOT MEeHblue
yucna b, ecnn pasHocTb a — b aBnserca oTpULATENbHbLIM
4YUCIOM.



ITO ompejieIeHIE MTO3BOJISAET 3aady O CPABHEHUHM JIBYX YHCEJ CBECTU K 3a-
Jade O CPaBHEHHUH UX Pa3HOCTH ¢ HyJIEM. Hampumep, 4ToOBI CpaBHUTH 3HAYE-

HUSA  BbIpaXK€HUU 17 2—\/5, paccMOTpuUM HMX  Pa3HOCTb:

2
2+\/§
2 o m_2-(2-3)(e+3) 2-¢4-3 1
2+4/3 * \/g)_ 2+4/3 - 2+4/3 _2+\/§'

ITockosbky >0, To —2_s9- V3.

1
2+\/§ 2+x/§

3aMeTuM, 9TO pasHOCTb yucea a u b Moxer
OBITH JINOO IOJIOKUTENIBHOMH, JINO0 OTPULIATEIBHOI,
GO PaBHOM HYJIO, TIOATOMY O/l JIIOOLIX YUCen a
u b cnpaesediuso 00HO U MONBKO 00HO U3 MAKUX
coomnowenuii: a > b, a < b, a=>b.

Eciu a > b, To Touka, M306paKAIONAS IHCIO
@ Ha KOOPJAWHATHOU NPSAMOMH, JIEKUT IIpaBee TOUKH,
nszobpaxaromeit yuciao b (puc. 1).

YacTo B IOBCEAHEBHOMN JKU3HU MbI IIOJIb3Y-
€MCsl BBICKA3bIBAHUSIMU «HE OOJIbIIE», «HE MEHb-
me». Hanpumep, B COOTBETCTBUM € CAHUTAPHBIMU
HOpPMaMU KOJHYECTBO YUEHHUKOB B 9 KiIacce JOJK-
HO 6bITb He 6osbme 25. JIOpOXKHBIN 3HAK, N300pa-
KEHHBIN HA PUCYHKE 2, O3HAYAET, YTO CKOPOCTH
JBYDKEHUSI aBTOMOOWIIA NOJKHA OBITH HE MEHDIIE
30 kM /4.

B maremaTmke ISl BBICKA3bIBAHMS «HE GOJIBIIE» HMCIIOAB3YIOT 3HAK < (4u-
TAIOT: «MEHBIIIE WIX PABHO»), A JUIsl BBICKA3bIBAHMS «HE MEHbIIC» — 3HAK > (4u-
TAIOT: «OOJIBIIE UM PABHO»).

Ecnu a < b wim a = b, To BepHO HepaBeHCTBO a < b.

Ecin a > b wim a = b, To BepHO HepaBeHCTBO a 2 b.

Hampumep, nepasencrsa 7 <7, 7 < 15, =3 > -5 BepHbL. 3ameTnM, 4TO, Ha-
HpUMep, HEPABEHCTBO 7 < 5 HeBEpHO.

3HaKH > 1 < Ha3bIBAIOT 3HAKAMH CTPOroro HEPaBEHCTBA, A 3HAKU > U < Ha-
3bIBAIOT 3HAKAMU HECTPOIOro HEPaBeHCTHBA.

Puc. 1

a>b

\

=+
ST

Puc. 2

Mpumep 1. Jloxkaxure, 9TO IpU JIOOBIX 3HAYCHUAX ( BEPHO HEPABCHCTBO
(a+1)(a+2)>a(a+3).
Pewenune. /g pemieHuss JOCTATOYHO IOKA3aTh, YTO IPHU JIOOOM @ pas-
HOCTD JIEBOU M NPaBOI YacTeH JAaHHOIO HEPABEHCTBA IOJIOKUTENbHA. MMeeM:
(a+1)(a+2)—ala+3)=a’+2a+a+2-a’-3a=2. <
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B Takux ciay4asix TOBOpST, 4YTO JOKa3aHO HepaBeHCTBO (a + 1)(a + 2) >
>a(a+3).

MNpumep 2. Jlokaxkure HepaBeHCTBO (a — 3)? < 2a® — 6a + 10, tae a — mo-
60€e Yucio.

PelweHune. PaccmoTpuM pa3HOCTD JIEBOI M IIPABOM YacTel JJAHHOTO Hepa-
BEHCTBA:

(a-3)?%-(2a*>-6a+10)=a®>-6a+9-2a°+6a—-10=-a>—-1=-a>+ (-1).

[Tpu mo60om 3Hauennn a nmeeM: —a® < 0. CyMMa HEIOJIOKUTEIBHOTO U OT-
PHIATEIHLHOTO YUCE SBISETCS. YUCIOM OTPULATeNbHbIM. 3HaunT, —a? + (—1) < 0.
Orcroga cienyer, uto (a — 3)? < 2a® — 6a + 10 IIpH JTI0O0M 3HAUYECHUU d. <

+b

a
Npumep 3. JlokaknTE HEPABEHCTBO >+ab, tnea>0,b=0.

PeweHue. PaccmoTpuM pa3HOCTD JIEBOI M IPABOU YacTel JAHHOTO Hepa-
BeHcTBa. MMeem:

a;b_@:aer;Q\/E:(\/_—g\/z)?‘
(Va - b)

Bpra)KCHI/IC T IIPUMHUMAET HEOTPpUIIATEJIbHbIC 3HAYCHUA IIPHU

JIOOBIX HEOTPUIATEIBHBIX 3HAUEHUSX HepeMeHHbIX a u b. CieoBaTeabHo, 10-
Ka3bIBA€MOE HEPABEHCTBO BEPHO. <

3aMeTuM, 9YTO BBIpAKEHUE Jab wasbsaior CpPeAHHM reOMeTPUYECKUM
gucen a u b.

HTak, Mbl IOKa3aIu, 4TO Cpednee apupmemuueckoe 08Yx HeoOmpuua-
MENLHBIX YUCEL He MEHbULE UX CPEOHE20 2e0MEeMPUUECKOZO.

Npumep 4. okaxure, uro a®> — ab + b* > 0 npu mo6eIx 3HaUeHusX a u b.
Pewexue. Mmeem:

2
2 _ 0o _ 2 _o. . Ly Lo B340 1 30
a?—-ab+02=a>-2-a 2b+4b +4b a 2b +4b.

2
ITockoabKy (a —%b) >0 u %bg > () npwu JOGBIX 3HAUYEHUAX d U b, TO

2
Crenosarensno, a’ — ab + b? > 0 npu mo6bIx 3HaYeHUsAX a u b. <

(d - lbj + %bQ >0 npu JIIOOBIX 3HAYeHusIx a u b.

® ' 1. B kakoM c/lyyae YncNo a cyuTatoT Gonblie yucna b?
2. B kKakoM cJly4ae Yo a CYMTalOT MeHbLe Yymcna b?
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3. Kak pacrnonoxeHa Ha KOOpPAMHATHOW MpAMOWM Touyka, M3obpaxkatolias
YUCNO a, OTHOCUTENBHO TOYKMU, n3obpaxatowen yncno b, ecnn a > b?
4. Kakori CMMBON UCMONb3YIOT NS BblpaXeHUs «He Oosblue» U KakK 3TOT
CMMBOJT YMTAIOT?

5. Kakon cMMBON UCMONb3YyIOT AJ19 BblPAXeHUsi «He MeHbLlue» U Kak 3ToT
CMMBON YnTatoT?

6. B kakoMm ciiyyae BepHO HepaBeHCTBO a < H?

7. B KakoM cJlydae BepHO HEPABEHCTBO a = b?

8. lMosicHUTe, Kakme 3HaKW Ha3blBalOT 3HaKaMu CTPOroro, a Kakme — He-
CTPOroro HepaBeHCTBaA.

@™ YnpaxHeHus

1.

2.

Cpasuure uncina a u b, eciu:

1)a-b=0,4; Da-b=-3; 3a-b=0.

HazpecTHo, uyTo m < n. MoxeT i1 pa3HOCTDb 7 — 72 OBITh PABHOM YHCIIY:

1) 4,6; 2) =5,2; 3) 07

Kaxkoe u3 uncen x wiu y 6ossire, eciu:

1) x-y=-8; 2) y —x=10?

Kax pacnonoskena Ha KOOpAUHATHON NpsiMOil Touka A (@) OTHOCUTENIBHO
touku B(b), ecm:

a-b=2 2) a— b =-6; 3)a-b=0; 4) b—a=+/2?
MoryT 11 OfHOBPEMEHHO BBIITOJHSATHCS HEPABEHCTBA:

Ha>bua<b; a>2bua<b?

Cpasuure 3Hauenus Bblpaxkenuii (a — 2)* u a(a — 4) upu 3HavyeHuu a,
paBHOM:

1) 6; 2) =3; 3) 2.

MO:KHO I IO pe3yabTaTaM BBITOJTHEHHBIX CPABHEHHMH YTBEPKAAThb, UTO
Ipu JI060M 3HAYEHUH ¢ 3HAYEHUE MIEPBOTO BBIPAKEHUs OOJIbIIE COOTBET-
CTBYIOIIETO 3HAYEHUsI BTOPOTO BhIpaKeHM:A? JloKakuTe, 9TO IPH JI060M
3HAYEHMH ¢ 3HAYECHUE I€PBOTO BBIPA)KEHUSA GOJIBIIE COOTBETCTBYIOMIETO
3HAYEHMS BTOPOTO BLIPAKEHMS.

Cpasuure 3HayeHust BoipakeHnit 4(b + 1) u b — 2 npu 3navenun b, paBHoM:
1) -1; 2) 0; 3) 3.

BepHo sn yrBepikAeHME, UTO MPH JI06OM 3HAYeHUH b 3HaUeHHe BbIpaXe-
uust 4(b + 1) Gosblue COOTBETCTBYIONIETO 3HAUEHUS BbIpaKeHust b — 27
JlokaxuTe, 94TO IPH JIOOOM 3HAYEHUU IIE€PEMEHHOI BEPHO HEPABEHCTBO:

1) (a+3)(a+1)>a(a+4); 5) (y+5)(y —2) 23y —10;
2) 3(b —4) +2b <5b - 10; 6) 8m? —6m + 1 < (3m — 1)%
3) (c—4)(c+4)>c?-20; 7) ala - 2) = -1;

4) x(x+6) — 22 < 2(3x + 1); 8) (b + 7)% > 14b + 40.



Jlokaxure, 4TO NPHU JIOOOM 3HAYECHUN IIEPEMEHHOI BEPHO HEPABEHCTBO:
1) (p-3)(p+4) <pp+1); 1) y(y +8) < (y + D%

2) (x+ 1)2 > x(x + 2); 5) (2a — 5)? < 6a? — 20a + 25;
3) (a-5)(a+2)>(a+5)(a-38); 6) a’® + 4 > 4a.

I —

10.

11.

12,

13.

14.

15.

16.

17.

Bepno snu yreepxaenue:

l)ecm/Ia>b,To%>1; 4)6CJII/I%>1,TOLZ>[9;

2)6C]11/Id>1,T0%<2; 5) ecrm a® > 1, to a > 1?

3)CCJII/ICZ<1,TO%>2;

Jlokaxxure HEPAaBEHCTBO:
1) 2a% — 8a + 16 > 0;
2) 4%+ 4b + 3 > 0;
3) a®> + ab + b* > 0;
4) (8a + 2)(2a —4) — (2a — 5)? > 3(4a — 12);
5) a(a — 3) > b(a —4);
6) (a — b)(a + 5b) < (2a + b)(a + 4b) + ab.
JlokasknTe HEPABEHCTBO:
1) 28a — 32 < 7a® - 4;
2) 9x% — 6y + 4y* 2 0;
3)3(b-1)<bb+1);
4) (4p - D(p +1) - (p - 3)(p + 3) > 3(p* + ).
Jlokaxxure, 4TO:
1) a®>-6a’>+a—-620, ectu a > 6;
ab+1>a+b,ecma>1ub>1;

a+3  3a-2
S
Jlokaxurte, 4TO:
1) ab(b — a) < a® - b3, ecm a > b;

a-1 a-2 _ 1
2) -3 >§,CCJH/Ia>2.
CpaBHUTE CYyMMy KBaQJ[PaTOB JIBYX IIPOM3BOJIBHBIX JACHCTBUTEIBHBIX YMCEI
U X yJBOEHHOE IIPOU3BEJCHHE.
JlaHbl TpU HOC/IE0BATENIbHBIX HATYPAIbHbBIX Yncaa. CpaBHUTE!
1) xBazpaT cpeAHero U3 TUX YNCET U IPOU3BEJACHUE ABYX APYTUX;
2) yABOEHHBII KBaJpaT CPEAHEro M3 3TUX YHCEJI U CYMMy KBAaJPaTOB JIBYX
JPYTUX.
CpaBHHUTE CYMMy KBaJpaTOB JBYX IIOJOXXHTEIBHBIX UHCEJ U KBaJpaT UX
CYMMBIL.

<a, ecnu a< —b6.




a
18. Kak M3MeHHUTCS — YBEJIMUUTCS WIM YMEHBHIUTCSI — IPaBUIbHAS JPOOD B
a>0,b>0, ecn eé yncaUTENb U 3HAMEHATEIb YBEIUIUTH HA OAHO U TO
K€ IUCIIo?
19. Kak M3MEHHUTCS — YBEJIMYMUTCS WJIM YMEHBIIUTCS — HEIPABWIbHAS JpO0b
a .
54> 0, b >0, ecin €€ yucaUTeNb U 3HAMEHATEb YBEJIMYUTH HA OJHO U
TO K€ YHCIO?
20. JloxaxuTe, YTO CyMMa JIOOBIX JIBYX B3aMMHO OOPATHBIX IOJOKUTEIHHBIX
qrices1 He MEHBIIE YeM 2.
21. JloxaxuTe, 9TO CyMMa JIOOBIX JBYX B3aMMHO OOPATHBIX OTPUIATEIHHBIX
quces He Gosiblie yeM —2.
22. BbIIOJIHSETCS U JAHHOE HEPABEHCTBO IPU JOOBIX 3HAYCHUsIX @ U b:
2 4 12 2 _p2
a +b at-b
1) =—F—>1L 2) —5——>-I
a® +1 b* +1
23. JokaxkuTe, YTO NPH JIOOBIX 3HAYEHUAX IIEPEMEHHON BEPHO HEPABEH-
CTBO:
2 2
a 1 5a +1
<L 9) BatV” 5 44
at+1 2 5
a+b
24. Jloxaxure, 9To ecau a < b, To a < < b.
< a+b+c
25. Jlokxaxure, uyto ecamu a < b < ¢, To a < — <cC.
214 3
26. BrpimosHAETCS 1M HEPABEHCTBO > \/a* + 3 npu Bcex 3HAYCHUSX a7
27. Joxaxure, YTO IPHU BCEX 3HAYEHHAX IEPEMEHHON BEPHO HEPABEHCTBO
2
a+2 >9
a’+1
28. JlokaxuTe HEPABEHCTBO:
1) a? + b?> + 6a — 4b + 13 > 0;
2) x? - 2x + y*>+ 10y + 28 > 0;
3) 2m?* — 6mn + 9n* — 6m + 9 > 0;
) a?+b2+c2+1224(a+ b+ c);
5) a®b? + a®> + b%* + 1 > 4ab.
29. JIokaXuTe HEPABEHCTBO:

1) a® + b? — 16a + 14b + 114 > 0;
2) 22+ y? + 10 = 6x — 2u;
3)c®+bd?+4cd —4d +4 = 0.

10



@) YnpaxHeHus ans NoBTOpeHUs

30.

31.

32.

33.

34.

UsBectHo, utoa>0,5>0,c<0, d < 0. CpaBHure ¢ HyJI€M 3HAYEHHE BbI-
PaKeHUs:

. a., ac .
1) bc; 3) x 5) 7 7) abcd,
: ab a. b
2) cd; 4) c’ 6) bc’ acd
qTO MOJKHO CKa3aTh O 3HAKaX 4YUCEJI d 1 b, €CJINn.
1) ab > 0; 3)%>o; 5) a%b > 0;
9) ab < 0; 4) %<o; 6) a%b < 0?

HOHCHI/ITC, modyemy 1npu JIIOOBIX 3HAYEHUSIX HepCMCHHOf/’I (I/I]II/I IIepeMeH-
HbIX) BECPHO HEPABCHCTBO!

1) a®> 2 0; 5) a® + b > 0;
2)a’>+1>0; 6) a®>+ b>+ 2> 0;

3) (a+1)2>0; 7) (@-2)%+ (b+1)22 0;
4) a®>—4a+4=0; 8) Va*+3 >0.

CpaBHuTe C HyIEM 3HAYEHHE BBIPAKEHMUS, T/I€ d — POU3BOJIBHOE YUCIIO:
1) 4 + a%; 4) -4 - (a-4)%

2) (4-a)% 5) (-4)* + (a - 8)%

3) —4 — a* 6) (4 — a)? + (4a — 1000)2.

Yopocrure BhIpa)KeHHE:

1) 2a(ba — 7) — ba(3 - 2a); 4) 16m? — (3 — 4m)(3 + 4m);
2) (2D - 3)(4b +9); 5) 2x - 1)+ (2x + 1)%

3) (2¢ = 6)(8c +5) — (bc + 2)(bc - 2); 6) (x—4)(x +4) - (x - 8)2%

() Yyumcs genatb

35.

HeCcTaHAapTHbie Wwaru

Bce marypambhble uncia ot 1 go 1000 BKIIOUMTETHHO Pa3OUTHI Ha JBE
IpynIbl: YETHBIE YMCIa U He4ETHBIE YnciIa. B kakoi U3 rpynm cymma Bcex
1P, UCIONb3yeMbIX /ISl 3AIMCH YHICesI, OOJIbIIE U Ha CKOJIBKO?

§ 2. OCHOBHbIe CBOMCTBa YUCJIOBbIX HEPABEHCTB

B sToMm maparpadge paccMOTpHUM CBOHCTBA YMCIOBBIX HEPABEHCTB, YACTO

HCIIOJIb3yE€MbIC IIpU PCHICHUMN 3aJadv. x Ha3bpIBAIOT OCHOBHBIMH CBOHCTBaMH
YHUC/IOBBIX HEPABEHCTB.
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Teopema 2.1

Ecma>bub>c,0a>c.

[okasaTenbcTBO

IMockoabky 1m0 ycroBuio a > b u b > ¢, To pasnoctu a — b u b — ¢ sBus-
I0TCsl TIOJIOKUTEJIbHBIMU 4HCIaMu. TOrza IOJIOKUTENbHON OyaeT MX cymMMa
(a—D) + (b—-c). Umeem: (a — b) + (b — ¢) = a — c. CrepoBareIbHO, Pa3HOCTD
@ — € SIBJSIETCS IOJIOKUTEIBHBIM YHUCIOM, IIO9TOMY @ > C. <

AHAJIOTUYHO JIOKA3bIBAIOT TAKOE CBOMCTBO: Puc. 3
ectua<bub<c,moacx<ec.

Teopemy 2.1 MOXHO NIPOMLTIOCTPUPOBATH
reOMETPUYECKU: €CJIM Ha KOOPAWHATHOU NPSIMON
touka A(a) nexur npasee touku B(D), a Touxa
B(b) — npasee Touku C(c), To Touka A(a) nexur
npasee Touku C(c) (puc. 3).

°Ta
SaE e
Q4

Teopema 2.2
Ecnm a > b n ¢ — no6oe uucno, Toa +c¢ > b + c.

Jloka3aTtenbcTBO

Paccmorpum pasuocts (a + ¢) — (b + ¢). Umeem: (a+c¢) — (b+c¢)=a—b.
ITockoibKy 10 yenoBuio @ > b, To pasHOCTb @ — b SBISETCSI TOJOKUTENIbHBIM
quciaom. CiegoBaresbHo, a + ¢ > b + c. <

AHaJIOTMYHO JOKa3bIBAIOT TAKOE CBOMCTBO: ecau a < b u ¢ — nro6oe
wucno, mo a+c< b+ c.

ITockosibKy BpIUUTAHUE MOYKHO 3aMEHUTDb CJIOXKeHUeM (a — ¢ = a + (—¢)),
TO Teopemy 2.2 MOXKHO c(OPMYJIUPOBATH TAK:

ecau K 0beum wacmam 6epHozo Hepasencmeda npudasumv uiu
u3 o6eux wacmei 6epHo20 HEPABEHCMEA BblHeCMb 0OHO U MO HCe UUC-
J10, MO NOAYUUM GePHOE HEePABEHCMEO.

CnepacrBue
Ecnu nio6oe cnaraemoe nepeHecTu U3 ogHOM 4acTU BEPHOro
HepaBeHCTBa B Apyryto, U3MEeHUB 3HaK cjaraemMoro Ha npo-
TUBOMOJIOXHbIA, TO MNOJIY4YUM BEpHOE HepaBEHCTBO.
Jloka3aTtenbcTBO

Iycts HepaBeHCTBO a > b + ¢ BepHO. BbrureMm u3 06enx ero gacrei drc-
a0 ¢. Honyaum: a —c>b+c—c, .e.a—c>b. 4

12



@ Teopema 2.3

Ecam a > b n ¢ — nonoxurenbHoe 4ucno, To ac > bc. Ecnu
a > b v ¢ — oTpuuatenbHoe 4YUcNo, To ac < bc.

[Joka3aTtenbcTBO

Paccmorpum pasnocts ac — be. meem: ac — be = c(a - b).

ITo ycnosuio a > b, cienoBaTeabHO, PasHOCTb @ — b SIBISIETCS MOJIOXU-
TEJIbHbIM YMCJIIOM.

Ecin ¢ > 0, To npoussenenue c(a — b) sBASETCS MONOKUTEIbHBIM HC-
JIOM, CJI€IOBATENIbHO, PA3HOCTD (C — bc aBiIgeTca MOJOKUTENBHOMH, T. e. ac > bc.

Ecnu ¢ < 0, To npoussenenue ¢(a — b) sBIsSI€TCSI OTPULATEIBHBIM YHCIOM,
CJIEJOBATEIBHO, PA3HOCTD AC — DC SIBISIETCsT OTPULATENBHOM, T. €. ac < bc. <

AHIOTMYHO JOKa3bIBAIOT TAKOE CBOMCTBO: ecau a < b u ¢ — nonosicu-
meavHoe uucao, mo ac < be; ecau a < b u ¢ — ompuuyamenvroe vuc-
J0, mo ac > bc.

a 1
ITockonbKy geieHre MOKHO 3aMEHUTDL YMHOKEHUEM (— =a- —j, TO TE€O-
c c

pemy 2.3 MOXHO c(pOopMyIMPOBATDH TAK:

ecau 06e wacmu 6epHOz0 HEPABEHCMEA YMHONCUMY UNU pa3de-
JUMb HA 00HO U MO HCE NOTOHCUMENLHOE HUCTLO, MO NOJYHUUM EEPHOE
nepaeencmeo;

ecaiu 0b6e wacmu 6epHOz0 HEPABEHCMEA YMHOICUMb UNU pa3oe-
JAUMb HA 00HO U MO JHce OMPUUAMETLHOE HUCIO U USMEHUMb 3HAK He-
pasencmea Ha NPoOMuE6ONONONCHGLU, MO NOAYUUM 6EPHOE HepaGeH-
cmeo.

CnepcrBHue

Ecnua>buab>0,ro%<%.

[lokasaTenbcTBo
Pasnennm o6Ge wactu HepaseHcTBa @ > b Ha nosoxurensHoe yucio ab.

a b 1
[Tosyuum BepHOE HEPABEHCTBO —- >

—, T. € —>l OTC}Oal<l <
ab” ab’ T T b a’ al” ’

b

O6paruM BHUMaHUE, YTO €CJIN U3 (POPMYTUPOBKH CJAEACTBUS YOpaTh yCJI0-

1 1
Bue ab > O, TO U3 HEPABEHCTBA d > b moxer He CJIENOBATH HEPABEHCTBO — < —.
a

b

" 1 1
Z[eI/ICTBI/ITCJ'II)HO, HEPaBECHCTBO b > -3 BE€PHO, OJHAKO HEPABCHCTBO g < —=

3
HEBEPHO.
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B Teopemax sToro maparpacda muia peub o cTporux HepaseHcTsax. He-

CTpOFI/Ie HepaBeHCTBa TaKIKeE O6]Ia.I[aIOT AHAJIOTUYHbIMU CBOﬁCTBaMYI. HaHpI/I'
Mep, ecu @ = b u ¢ — mo6oe uncio, Toa+c2b + c.

?

1. Kakoe 13 yncen — a unu ¢ — bonblue, ecnm n3BecTHo, Yyto a>b un b > ¢?

2. ChopmynupyiTe TeopemMy O NpubaBneHUn K 0Oenm YacTiM HepaBeH-
CTBa OJHOrO N TOrO Xe YuCIa.

3. ChopmynupyirTe cnefcterMe u3 TeopeMbl o NpubaBneHun kK obemm ya-
CTSIM HEpPaBEHCTBA O4HOIO U1 TOTO Xe Yuca.

4. Chopmynupymnte Teopemy 00 YMHOXEHUM 0Benx YacTen HepaBeHCTBa

Ha OAHO N TO Xe 4Ynudio.

o
36.

37.

38.

39.

L\E)mpamﬂeuuﬂ

HszpecTHo, uto a > 6. BepHo 1 HEpaBEHCTBO:
1) a > 4; 2) a=5,9; 3)a>T7r
H3BectHO, uto a < b 1 b < ¢. Kakoe u3 yrBepxaeHuil BepHO:
1) a > c; 2) a=c; 3)c>ar
3anumure HEPaBEHCTBO, KOTOPOE IOJYIUM, €CJIH:
1) x o6enm yacTaM HepaBeHCTBA —3 < 4 MPUOGABUM YHCIO 5; YUCI0 —2;
2) n3 obenx yacreil HepaBeHcTBa —10 < —6 BbruTEM UHMCIO 3; ynCa0 —4;
3) obe yacTu HEpPaBEHCTBA 7 > —2 YMHOXHM Ha 4uCJI0 by Ha yucio —1;
4) obe yactu HepaseHcTBa 12 < 18 pasgennm Ha uncao 6; Ha yncno —2.
HsBecTHO, uTO @ > b. 3anuumire HEPABEHCTBO, KOTOPOE IOJIYIUM, €CIIH:
1) x 06eum YacTAM JaHHOTO HEPABEHCTBA MPUOABUM YHCIIO 8;
2) n3 obenx yacTell JAHHOTO HEPABEHCTBA BbIUTEM YHCJIO —b;
3) obGe JacTu JaHHOIO HEPABEHCTBA YMHOXKUM HA 4HCJIO 12;

1

4) obe 9acTh JAHHOTO HEPABEHCTBA YMHOKIM Ha UHCJIO —3

2
5) obe vacTu JAAHHOT'O HEPABCHCTBA PA3JC€/JINM HA YUCIO -,
7

6) o0e yacTu AAHHOI'O HEPABEHCTBA Pa3J€JIUM Ha 41CJIO —4.

JCIC)) —

40.

41.

42,

UsBectHoO, uro b > a, ¢ < a nu d > b. Cpasuure uncia:

1) a u d; 2)buc.

Pacriosioxure B nopsiyake Bozpacranust uncia a, b, cun 0, ecmma>b, 0<b
u(>c.

HszpecTtHo, uro a > 4. CpaBHUTE C HYJIEM 3HAYEHUE BbIPAKEHUS:

1) a-3; 3) (a - 3)(a-2); 5) (1 -a)’*(4 - a).
92-a 402D,
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43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

H3BectHo, uro —2 < b < 1. CpaBHUTE € HYIEM 3HAYCHUE BBIPAXKCHUS:

)b+ 4) (b-1)(b - 3);

2)1-0b; 5) (b +2)(b-4)%

3)b-2; 6) (b-3)(b+3)(b-2)2

Jauo: a > b. Cpasuure:

Ha+9ub+9; 4) —a u -b; 7)2a -3 u2b-3;

2)b—-6ua- 6 5) =406 u —40a; 8)5—-8awub-8b.
a b

3) 1,8a u 1,8b; 6) 2 u 20"

NssectHo, uro 1 < m < 2. Kakue 13 HepaBeHCTB BEPHDIL:

1) -1<-m<-2; 3)-1>2-m>-2;

2) 2<-m< -1, 4) -2>-m=>-1?

Hano: —-3a > —3b. Cpasuure:

1) an b; 3b-4ua-4 5)3a+2wu3b+ 2

2) %a u %b; 4) —gb u —%a; 6) ~5a + 10 u —5b + 10.

NsBecTHO, uTO @ > b. Pacnonoxure B nopsyike yobIBaHUS dncia a + 7,
b-3 a+4,b-20b.

Jauo: a < b. Cpasuure:

1)a-5mub; 2) an b + 6, 3a+3ub-2.

Cpasuure uncaa a u b, ecim U3BECTHO, UTO:

a>cuc>b+3; Na>cuc—1>b+d?

e ¢ U d — HEKOTOpbIE YNCIIA.

Cpasuure uncaa a u 0, ecan:
1) 7a < 8a; 3) —6a > —8a;
2) 5<% 4) -0,02a > —0,2a.
Jauo: a > -2. Jlokaxkure, 4TO:

1) 7a + 10 > —4; 2) —6a — 3 < 10.
Jano: b < 10. lokaxure, 4TO:

1) 56 — 9 < 41; 2) 1-2b>-21.
Bepno nu yreepxaenue:

1) ecom a > b, To a > —b;

2) ecnmu a > b, To 2a > b;

3) ecm a > b, To 2a + 1 > 2b;

4)ecm/1b>a,To§>l;

BYeecma>b+2ub-3>4, toa>9;

6) ecu a > b, To ab > b

7) nockoubky b > 3, To ba® > 3a’

8) mockoubky 5 > 3, T0 5(a® + 1) > 3(a® + 1)?
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