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YBakaemsblie IeBATUKJIACCHUKH!

Ilo sTOil KHUTE BBl IMPOAOJIKUTE M3ydaTh ajarebpy. Kuura cocrout
U3 YeThIpeX IJIaB, KasKAad M3 KOTOPHIX pasbuTa Ha maparpadsbl, Iae BbI
BCTPETUTE CJIEAYIOIINE YCIOBHBIE 0003HAUEHUS:

— 3a/laHKMsA HA [IOBTOPEHUE IJIA IHOATOTOBKU K U3YUYCHUIO
HOBOI'O MaTepuaJia;

@ — HOBBIII TEOPETUYECKHUI MaTepuaj W MEeTOAbl €ro IpHU-
MeHeHUs;

@ — aJITOPUTMEL;

@ — Ba)KHBIC NIPABUJIA U YTBEPKICHUST;

@ — JOTOJHUTEIbHEIM MaTepuaJ s yIIyOJIeHHsa MaTeMa-
TUYECKUX 3HAHUM;

@ — OCHOBHBIE IIPUMEPHLI C PEIICHUSAMU U IOAPOOHBIM
ONMCAaHUeM II0CJIeJ0BATeJIbHOCTH AelCTBIH;

6 — YCTHBIE BOIIPOCHI U 3aaHU;
@ — BajaHUs AJs paboThl B KJacce;

@ — BaJaHUS IJIS JOMAaITHeN paboThI;

— 3aJaHudA OJIA IIOBTOPEHUA;

* — 3aJaHudA TIOBBIMIIEHHON CJIOKHOCTHU.

Kaxmasa rinaBa yueO6HOro mocobus sakaHumBaeTrcs pasgenaamu «HTo-
roBas caMoOOIleHKa», «I[IpakTuyeckas maTeMaTHKa», <«YBJeKaTeJlbHAas
MaTeMaTHKa». B HMX BBl HalifeTe IepedeHb TPeOOBAHUI K YCBOEHUIO
TEOPEeTUUECKOr0 MaTepraJja U IpaKTUUYecKue 3aJaHusA IJs CaMOIPOBep-
KU, 3aJjauy Ha IPUMeHeHUe MaTeMAaTUKU B PAa3JUUYHBIX O0OJACTAX JKU3-
HU, a TaK’Ke 3aJauu JIJIS TeX, KTO YBJIeKaeTCsd MaTeMaTUKOM.

Hnsa 06001eHA N3yUYeHHOTO PaHee MaTepuaJja B yueOHOM mocoomu
pasmetrieH paszesa «/ToroBoe IOBTOPEHUE>.

HomonHUTEeIbHBIE MaTepuaabl K KHUTEe (TpeHaKephbl, TeCThI, TPEHU-
POBOUYHBIE KOHTPOJIbHBIE PA0OTHI, ICTOPUUECKIE CBeIeHIA 1 3aJaUM IPaK-
TUYECKOI'0 COJePsKaHUA) MOYKHO HalTu Ha caiite http://e-vedy.adu.by,
Kypc «Maremarukas.

Kemaem ycrexos!



NoBTOpeHue Kypca anrebpbl 7—8-x Knaccos

_®_

1. ITorb3ysick CBOMICTBAMU CTEIIEHU
C IIeJIbIM IIOKa3aTeJieM, BbIUHCJIUTE: Da"-a"=a"""
a) 32.3%, 6) 7878, 2)a":a"=a""", a+0;
B) 12°:125; r) 57:57; 3) (a") =a™;
(3 o (0r)"; | Ha b=
w18 (1) 9 25 5 o =(5) or0s
9 b 194 b
N, 6)a"=1, azo0.
H) (_) : 0,2_ 5 @
2 5 s Ecau a#0, To a®=1.
k) 0,77 :1,47.
2. HaiiguTe sHaueHNe BHIPAKEHU:
a) 81-37°; 6) 1000-0,1°; B) 125 :257°;
-2 - -4
r) 7718 -(49-4) : ) 6267 e) (4-10 -221) )

_@_

3. Briunciaure:

a) 57 -57; 6) 10° :10°; 5 (0,12)
3 5
3.(1) . 2,8”, .96,
H 1,6 (L) n) 285 €) 16-2°;
3. 404
x) 6717 (36‘4) 3) %

4. UWcmonp3ys (OPMYJBI COKPAIEHHOTO YMHOMEHUS U
IIpaBuUJia PACKPBITUA CKOOOK, IIpeAcTaBbTe BbIpa’KeHUE B BUIE

MHOTOUJIeHA CTAHIAPTHOTO BUJA:
a) (a-b)(a+b)-a(a-1); (a-b)(a+b)=a®-b
6) (m +2)° +4m(m ~1); (a+b)" = a? +2ab + b’
B) (b-5)" —(b-3)(b+3); (a—b) - a® —2ab+5?
r) (c—2)(c+8)—(c—3)2.




IToBTOpenue Kypca ajare6psl 7—8-x KiraccoB

5. BermecuTe OOIIUiT MHOMKHUTENb 38 CKOOKY B BBHIPAIKEHUM:

a) 10a — 350b; 06) 5x + xy; B) 2ab —4ac;

r) 3a® +12ab; x) 2b* —b%; e) 21a’b + 3ab.

6. Pasio)KkuTe Ha MHOMKUTEJIU IBYUJIEH:

a) a® —25; 6) 16 — 9x?;

B) 4m® —49n*; r) a’b? —1.

7. Pasyio:KuTe MHOTOUJIEH Ha MHOKUTENN CIOCOOOM TPYyIIIu-
POBKU:

a) a® +3a + ab + 3b; 6) 15m —5n — mn + 3m?.

8. IlpencraBbTe TpexujeH B BUJe KBaapara JByUJeHA:

a) a® +4a+4; 6) 9% —6b +1;

B) m® —18mn + 81n?; r) x* +2x%y + 2.

9. Pasnomn’re, €CJI 3TO BO3MOHO, Ha MHOMHTEJIN KBaapar-

HBIN TpexuJieH:

Jn

a) x?-8x-09;

6) 6x2 —Tx +1;
B) —x° —5x + 6;
r) 5x% +11x + 2.

ax® +bx+c=a(x—x)(x—x,)

_@_

10. PasjoxxkuTe MHOro4JieH Ha MHOMKUTEJIN:

a) 8ab —4ac; 6) 6x°y — 3xy;
B) m” — 36; ) 25 — 4%;
,u)a2—4a+ab—4b; e)x3—x2+x—1.

Kaxumu crocobamu Pa3JIoOKEeHus MHOI'OYJIEHOB Ha MHOMKUTE-
BBI II0JIb30BAJINCEH?

11. IIpexncraBbTe TpexuJjieH B BUJAEe KBajJpaTa ABYUJIeHA:

a) x2 —10x + 25;

6) 4a® +4ab + b>.

12. Pa3zo:xuTe Ha MHOMKUTEJIN KBaApPaTHBIN TPEeXUJIeH:
a) x> —2x —8;
6) 5x% +6x +1.



IToBTOpPEHUE Kypca anaredpsl 7—8-x KiaccoB

13. ITonb3ysich opeaeieHIeM U CBOCTBAMHU apu(phMeTHUECKOr0o
KBaAPaTHOTO KOPHS, BBIUMCJIUTE:

a) \/ﬁ—g;

0) 2\/36+@; Ja =b, ecin b>0ub® =a

9 \/Ezza, roe a = 0
5) —4169;
» (V5) Jab =a - o

T) (2\/5)2 +(—\/§)2; \F
o) 4/0,25-81;
e) \/E'm;

%) 225
J450
3) 7

@\s 5

14. BoImosiHUTE JefiCTBUSA 1 OHPeeInTe, PAIllIOHAJbHBIM WU
WPPAIIMOHAJIBHBIM UYKMCJIOM SABJISAETCS 3HAUECHIE BBIPAKEHUS:

a) 7./200 - /50; 6) (2v3 - V27 )V3;
B (6-2)(V2 +6); v (V3 -1) +Viz.

15. 36aBbhTECh OT MPPALIMOHAJIHLHOCTY B 3HAMEHATeJe Apobu:
1 15 4 2

- 0) —=; B) ; T .

J2’ ) J3’ J5-1’ ) J7+05

16. Haiigure 3HaueHWEe BbIPAKEHUA:

a) J%+J%; 6) (\/5)2—\/%;
B) /0,49 64; r) %;

m) 527 —154/3; e) (\/5+\/%)ﬁ;
) (1—J§)(1+J§); 3) (JE+3)2—J7_2.

a)



IToBTOpenue Kypca ajare6psl 7—8-x KiraccoB

_®_

17. Pemure ypaBHeHNe:

a) bx — 2( X+ 3) =9; JInHeiitHOE ypaBHEHHE
6) 3(x —1)—4(x+5) =7 -2x; IS
$+2 1-x 1 JIuHeiiHbIe HePaBEHCTBA
B - =1;
) 9 218 ax > b; ax < b;
T) (x+3) —10=x(x+5). ax > b; ax<b
18. Pemmre HEpaBEeHCTBO, OT- JluneiiHaa (pyHKIUSA
BEeT 3alUIINUTE B BUJE UYUCJIOBOTO y=kx+b
[IPOMEIKYTHA: I'paduxr nuHetHON
a) 3x — 5(x - 1) >T; DyHKIIMN — mpaMas.
x-1 3x+1
< .
0) 3 2x + 1

19. ITocTpoiiTe rpadux QPYHKIIUNI:

a)y=38x-2  6y=-x+3;  By=3 Dy=-4

20. He BbImoaHASA TOCTpoeHUsA Trpaduira, IaId QYHKIUUA
y = —-5x + 35 maiigure:

a) 00JIacTb OIpeesIeHnd;

0) MHOKeCTBO 3HAUEHUI;

B) HYJIb;

T) IPOMEKYTKY 3HAKOIIOCTOAHCTBA;

II) YIJIOBOI KO3 @MUITMEHT IPAMOIL;
€) KOOpJAMHATHLI TOUKHU NepeceueHud rpadura GyHKIIUUA C OChIO

OpAUHAT.

21. Periure ypaBHEHUE:

a) Tx—(x+2)=x-8; 6)(x—4)2+2=x(x+6);

B) (x +3)°—(x—2)°=11x +8.

22. PemuTe HepaBeHCTBO, OTBET 3allMIINTe B BUJE UMCJIOBOIO
ITPOMEKYTKA:

a) 2x +5(1 - x)< 20; 6) x;3—";4>1.

23. IlocTpoiiTe rpaduk GyHKIUN Yy =—2X + 3.




IToBTOpPEHUE Kypca anaredpsl 7—8-x KiaccoB

_@_

24. BocnoabayiTech (hopMysoii KOpHEH KBaJapaTHOTO ypaBHe-

HUA U pelIuTe ypaBHEHUe:
a) x°—8x —20 = 0;
6) 3x%+4x+1=0;
B) 9x%—6x +1=0;
r) Tx*-2x+1=0;
o) bx?+x—-2=0.
25. Pemtute ypaBHeHUe:
a) (x +4)° —2(x -5) = 18;
6) (2x—1)" - x(x-1)=1;

5) (Jc—83)2 a (95—22)2 R

KBagpaTrHoe ypaBHEeHUE

ax’+bx+c=0

D=0b%-4ac
Ecau D > 0, Tto
. _-b-D _ -b+JD
L™ 24 772 24 °
Ecau D=0, To x "
2a

Ecau D <0, To HET KopHeIi.

26. PemnTe KBagpaTHoe HEPABEHCTBO:

a) x> —2x-8>0;

6) x> —4x+3<0;

B) x° —6x+9<0;

r) x2 +3x+7<0;

) 3x% + x> 0;

e) x> -49<0.

27. TlocrpoiiTe rpaduK QyHK-
nmuu, 3aJaHHOU (hOPMYJION:

a) y=x"—4x+3;

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

B) y=(r-3)-4;

r) y =—(x - 3)(x - 9).

28. He BbImosHsaA IMoOCTpoeHus rpaduka,

y=3x%—12x + 9 maiigure:
a) 00JacTh OIlpemesIeHNs;

KBaI[paTHLIe HepaBeHCTBA

ax®+bx+c > 0;
ax®+bx+c <0;
ax?+bx+c>0;
ax’+bx+c<0

KBagparuunasa ¢pyHKIUS
y=ax’+bx+c

I'paduk KBagpaTUUHON
dyHKIIME — mapaboJa.

0) KOOpPAMHATHI BEPIITUHBI ITapadoJIbl;

I (PyHKOUA



IIoBTOpenue kypca aareopsr 7—8-x KIaccoB

B) MHOKECTBO 3HAUECHUI;

T) OCb CUMMETPUU I1apaboJIbl;

1) HyaW;

€) IPOMEKYTKM 3HAKOIIOCTOAHCTBA;

JK) IPOMEKYTKU MOHOTOHHOCTH;

3) KOOPAMHATEI TOUKHU IepecedueHns rpapura GyHKIUU C 0ChIO

OpAMHAT.

29. Pemure ypaBHeHUE:

a) 3x* —10x + 3 = 0; 6) (x +2)" =4(x +5).
30. Pertute HepaBeHCTBO:

a) x*-5x+4<0; 6) 2x°+5x+2>0;
B) x*—4x+4>0; r) x°—6x<0.

31. Ilocrpoiite rpadur dyHKINN Yy = x> — 6x + 8.



PALINOHAJIbHbIE BbIPAXKEHUA

§ 1. PanuonajabHas Apooh

@ 1.1. Haiigure sHaueHne MHOrowieHa 3x° —2x%+ x — 3 npm:
a) x=1; 0) x=-1. ,
1.2. U3 Bwipakenuit a*+2a’-T7T; XT; b—c; 5; x:(y-1);
m?— Tm; y* BuIGepure:

a) OJTHOYJIEHBI; 0) MHOTOUJIEHEI.

1.3. Haiigure 001aCcTh OIIpeAeeHNsI BhIPASKEHMI:
a) 3:(x-8); 6) 5:(x* +7x);
B) (2x —1):(x" - 36); r) 2:(x* +1),

Paccmorpum 3amauy. TypucThl B IIepBBIT IE€Hb IPOIJILLIN HA
JIOAKE II0 TeUYeHUIO PEeKU M KM, a BO BTOPOoil — Ha 6 KM 00JIb-

me. CKOJBKO BpeMEeHHN IIPOAOJIMKAJIOCh BCE€ IIyTellleCTBue, €eCJ/IN
KM

cOOCTBEHHAsI CKOPOCTH JIOAKU PaBHA U = » @ CKODOCTD TeueHus
pexku — 2 XM?
9
Pewenue. Tak Kak 3a 1Ba JHA TYPUCTHI Ipeopojeau (2m + 6) KM
II0 TEeUeHUI0 PEKM, a CKOPOCTh MABMIKEHUS JIOAKU IO TEUEHUIO
peku paBHa (U + 2) %, TO BpeMsd, 3aTpayeHHOe Ha BeChb IIYTh,

paBHO (2m +6): (v +2) u. YactHoe (2m + 6):(v +2) MOKHO 3a-

2m + 6
mucaTh B BUAE Apoou T3
2m + 6 v
Omseem: =———— u.
v+2

IIpu peiteHuy 5TOH 3aJauM IMOJYUYUJIN APOOb, B YUCJIUTEJNE U
3HaMeHaTeJie KOTOPOIl 3alrcaHbl MHOrodjeHbl. Takas apoOb Ha-
3LIBAETCS PAIlOHAJILHOM.

Onpenenenue. [[po0b, YMCAUTENH U BHAMEHATE b KOTOPOI —
MHOTOYJIEHBI, HA3bIBAETCS PAIMOHAJIBHON APOOHIO.

a-b, x2—1. y-6, m, c+2d, 8
+b’ Bi7 y 2 on’ 15 7 11
SABJIAIOTCS PAIMOHAJJbHBIMU APOOAMMU.
PanumonanpHasa Apo0Ob ABJIAETCA PAIMOHAJJIBHBIM BhIPAKEHUEM.
BroipaskeHus, cocTaB/ieHHbIe M3 YKCEJ, IePEMEeHHBIX C IIOMO-

b0 AEHCTBUH CJIOMKEHUS, BLIUUTAHUS, YMHOMKEHUS, NeJeHUsd,

Hanpuwmep, BhIpaskeHUsA



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

BO3BEeIeHUSA B HATypPaJbHYIO CTe- Ileble PAIMOHABHBIE
II€Hb, Ha3bIBAIOT PAallMOHAJBHBIMHU BBIPAKEHUS
BBIPAKEeHUAMU. 8a%h: x2— s b
ao; x _y ’ (a_ ) ’
Ecam pammonasibHOe BBIpaske- e n
HUEe He COJEeP:KUT JdeJIeHUS HAa BbI- 5 5 (x - y) i H
pakeHue ¢ MepeMeHHBIMHU, TO OHO 4 x®-1
Ha3bIBAETCA IEJNBIM pPaI[MOHAJb- 12
HBIM BBIPaKEeHUEM.
2. . 2 . ba
Hanpuwmep, Beipasenusa 2x°y; (2+a)(-3d); 4x*-1; 51

ABJSAIOTCA IIEJBIMU PAIlOHAJIBHBIMU BbIPAKEHUAMU.

PanuonaapHOE BeIpasKkeHue, co-
Jepskaiiee gejieHHMe Ha BbIpaske-
HHe C IIepeMEeHHBIMH, HAa3bIBAIOT

JApoOHbIe palmuOHAJIbHbBIE

BBIPASKEHUST
IPOOHBIM DAIIMOHAJBHBIM BBIpa- 6 " 21
. m.o5 o
SKeHUeM. -9’ H 253’
x+3
Hanpuwmep, BbIpaskeHUA 5 15 ,6
) y PZoy? x
5. 4x"-y | 1 . 2m
D 9 - 2’5’
ab’  2x2-3x+1  a n?+4

SABIAIOTCA APOOHBIMU PAIlMOHAJIBHBIMHU BHIPASKEHUSIMHU, ITOCKOJIb-
Ky comep:kaT (KpoMe OeHCTBUIl CJI0KEeHINs, BBIUUTAHUA, YMHOMKe-
HUsA) IejieHre Ha BbIpaKeHUe ¢ IePeMeHHBIMU.

CBsABb MeKIy IOHATUSIMU «pallMoOHaJbHAA JpPO0b», «I1eJ0e
paliMoHaJbHOE BBIpa’KeHUe» W «IPOoOHOe palloHaJIbHOE BbIpaske-
HUe» WIJIIOCTPUPYET PUCYHOK 1.

Ilenvle pamuoHaJbHBIE BBIPAKEHUA HMMEIOT CMBICJ IPU JIO-
ObIX 3HAUEHUAX BXOAAIIUX B HUX IEePEMEHHBIX.

Hanpumep, 061acThio omIpejeseHns BeIpaskeHus 9x® —4x? -1
SIBJISIETCS MHOJKECTBO BCeX AEHCTBUTEJHLHBIX UMCEJ.

PaquHaJlebLe 8vblpaiceHus

I]envte Payuonanvrore I po6HbLe

8bLPANCCHUS Opobu 8bLPANCCHUS




Tmasa 1

JpobOHble parioHaJbHbIe BRIPAKEHUS UMEIOT CMBICJ IIPU BCEX
3HAUEHUAX IEePEeMEeHHBIX, KPOMe TeX, KOTOPhbIe 00pallaiT 3HaMe-
HaTeJu ApPobeli B HYJIb.

Hanpuwmep, BeIpaskenue 8x — % Ipu X =—5 He UMeeT CMbIC-

Jla, TaK KaK IIpn x =—5 3HaMeHaTeJb ,Z[pOGI/I 6 5
+

obpariaercs B
HYyJb. 3HAUUT, JaHHOE BhIPpAKEHNEe MMeeT CMbICJ IIPU BCeX 3Haue-

HUAX TIePpeMeHHOU, Kpome —5.

PamnmonanpHas apo0b uMeeT CMBICJI IPH JIOOBIX 3HAa-

2
a?_
YeHUSIX TepeMeHHOIi, KpoMme unces —6 1 6, Tak Kak nIpu a =—6 u

npu a =6 3HaMeHaTeJb APOOU oOpalaeTcs B HYJIb.

O6sacThI0 ompeneieHUsS PAIMOHAJBLHON APOOH ABJIAETCS
MHOJKECTBO BCeX 3HAUCHHMH BXOIAINMX B Hee IepPeMeHHBIX,
KpoMe TeX, KOTOpbIe 00paljaT ee 3HaMeHATeJIb B HYJIb.

Ilpumep. Halizute o00JacTb ompefeeHUA pPaUOHAJILHOMN
apoomu:
5x 6y-1 Ta-4
a) == 0) ——; .
) x-4’ ) y(y+8)’ a®+9
Pewenue. a) Ob6sacTbi0 OIpeesIeHUS PAIMOHAJBLHONU OIpobu
5x

ABJIAETCA MHOMECTBO BCeX I[eﬁc’l‘BPITeJII:HI;IX qyuceJ, Kpome

yncjaa 4, TaK Kak opu x =4 3HaMeHaTeJb ApobOu obpaIllaeTcs B
Hynb. MoxkHO Banucars: X € (—oo; 4)U (4; +0c0).
0) Haitnem, nmpm KaKuxX 3HAUEHUAX IIePEeMEeHHON 3HaMeHAaTeJb
6y-1
y(y+8)
y(y +8) =0. KopHsAMHU JaHHOrO ypaBHEHUA ABJIAKTCA 4ncIa —8
6y—-1
u 0. 3HauuT, 00JIACTHIO OIpEJeeHuA IPo0u m ABJSAETCS
yy
MHOJKECTBO BCeX IeHCTBUTEJbHBIX Yuces, Kpome umucea —8 u O,
T.e. y € (—co; —8) U (=8; 0) U (0; +c0).
B) ITocKOIBKY BBIpasKeHUE a’+ 9 ABIAETCA HOJIOKUTETIbHBIM

YUCJIOM IIPH JIOOBIX 3HAUEHUAX IIePEeMEeHHOIi, TO HeT TaKUX 3Haue-

a-4
a?+9
OBLI paBeH HYJI0. SHAUUT, pallioHaJbHAA APO0L UMeeT CMbICI IIPHU
JIIOOBIX 3HAUEHUAX MEePEMEHHOI, T. €. 00JIaCThIO OIIPeIeJIeHI SPO-

0u ABJAETCSA MHOYKECTBO BCeX NeMCTBUTENbHBIX Yuces, a € R.

apobu oOparaercs B HyJb. [[J1s1 9TOTO permM ypaBHEHTE

ObLJI

HUI TepeMeHHOM, IIPU KOTOPBIX 3HAMeHAaTeJb Apo0u



PammHaanme BBIPDaXEeHUd

©

PanmunonanbHbIEe BhIpasKeHUA

1. Kakue u3 CJIeAYIOIUX BBI-
pasKeHUI:

2
6,7z + S xy;
a) z2+ 3xy

6) 2\/xy;

B) x+y;
x—6

1 2
4+ =x7y;
r) +30xy

I) \/Ex — SBJSAIOTCS PAIUo-
HaJbHBIMU ?

Breipaxkenus a), B), I') U 1) SABJISAIOTCS
panuoHAJBHBIMU, TaK KaK COCTaBJe-
HBI U3 YKCeJ, IePEMEeHHBIX U CONepIKaT
JeACTBUA CII0KEHUA, BLIYUTAHUS, YMHO-
JKEeHUS U [eJIeHUs.

Bripakenue 06) He sABIseTCA paImuo-
HAJBHBIM, TaK KaK COLEDPIKUT JelicTBUe
U3BJIEUEHUSI KOPHS U3 BBIPAYKEHUS C
IepeMeHHBIMU.

2. Kakue u3 ClIegyoInuX BbI-
pasKeHU:

2 4
a) 0,2x + X 0) M;
3 x
B) x—75y; r) 4;y;
2x+y 3
) y+s ABJISIOTCS IPO0-
4x -6

HBIMU paL{I/IOHaJIBHBIMI/I?

Bripaskenus 6), B), 1) ABIAIOTCA APOO-
HBIMHU paIUOHAJBLHBIMU, TaK KaK Co-
CTaBJeHbl U3 YHCeJ, IepPeMeHHbBIX,
HATYpaJbHBIX CTeIlleHell IepeMeHHbBIX
C TOMOIIBbIO JEeWCTBUI CJIOMKEHUS, BBI-
YUTAHUA, YMHOMKEHUA U COAePIKaT Jeli-
CTBUE [eJIeHWsI Ha paluoHAJbHOE BbI-
pakeHne ¢ IepeMeHHBIMHU.

3. Kakue us cieqymomiux BBI-
PaKeHUI:

1l4c 2x

a) —; 0) ———;

) 15 ) 2

6 m

B) — —
p-5 6m?+3

I) 8 _ SABJIAIOTCS PpaIluo-
9c

HAJbHBIMU APOOAMU?

BripaxkeHusa a) — 1) ABIAIOTCA PaIlUo-
HAJbHBIMU [APOOSAMU, TAK KAK KayKJoe
U3 HHUX TIpeAcTaBiseT co0oil apoob,
YMCJIUTE]Ib W 3HAMEHATeJb KOTOPOU SB-
JISTFOTCSL MHOT'OUJIEHAMU.

4. Hailimure sHaueHme BbIpa-
YKeHUA:
x+3

a) apu x =0;
8 1
6) a+ ==
) a -1 opu a 9
B)2m7—n npu m=4, n=-5.
3m +2n

x+3

a) I[TopcraBum x = 0 B BeIpaskeHue 3
x—

x+3 _0+3_ 4
x-3 0-3 '

6) IIpu a :% umeeMm:

a+ 8 =%+ 8 =l+8:(fl)=

U IOJTYyUYUM:

a-1 1 2 2
2
=1 16 =-15,.
2
B) Eciiu m=4, n=-5, Tto 2m-n_ _
3m +2n
2:4-(-5) 8+5 _ 13

= = = 12 = 6,5.
3-4+2-(-5) 12-10 2
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O6macTh onpeaeJaeHusa palMoOHAJIbHOI'O BhIPAMKEeHUA

5. Haiigure o0sacTh ompeme-
JIeHUS PaIrMOHAJIBLHON Apobu:
x+5 .
6—2x’
2 -7 .
x(x+2) ’

a)

0)

x+15

B) .
x? -16

a) Haiimem, mpu KakoM 3HAYEHUU Iepe-
MEHHOI 3HaMeHaTeJb ApoOu obparliaer-
¢ B HyJb. IJig 9TOro pemum ypaBHe-
e 6 —2x=0; x=3.

O0JsiacThI0 OIpesieIeHNA NAaHHOM Apoou
SABJIAETCA MHOYKECTBO BCEX IefCTBU-
TeJbHBIX UNCEJ, KpoMe umcjaa 3, T.e.
x € (—00; 3) U (3; +00);

6) x(x+2)=0; x#0; x#-2. Ob6aac-
THIO ONpeleeHus MaHHONU apo6u sAB-
JISeTCA MHOJKECTBO BCEX JeHCTBUTENb-
HBIX umceJi, Kpome uucea —2 u 0, T.e.
x e (—oo; —2) U (—2; 0) U (0; +oo);

B) x2—16#0; (x—4)(x+4)=0; x#4,
x #—4. O6sacTbio ompeneeHuA TaHHOM
IpOOU SBJISAETCA MHOYKECTBO BCEX IeiicT-
BUTEJbHBIX UHCEJ, KpoMme uncesa —4 u 4.
Buaunr, xe(—0o; —4) U (—4;4) U (4; +00).

6. Haiigure oGJsiacTh ompeje-
JIEHUS PaIMOHAJILHOTO BBIpa-
JKEeHU:

a) 2 —4x?+ 2;

5 x+6
6) ——+——_.
) x—1+x+3

a) Berpaskenue x®— 4x% + 2 aBaserca me-
JIBIM PalMOHAJBHBIM, €T0 00JIaCTHIO OII-
penesieHUs SBJAETCS MHOMKECTBO BCeX
IelCTBUTEJAbHBIX UMCeJ, T. €. X € R.

0) 3HaMeHaTeJb NEPBOUM Apodu obOpa-
maeTcss B HyJb mpu X =1, a 3HaMeHa-
TeJIb BTOPOIl ApPOOM paBeH HYJIIO IIPU
x =-3. 3HAUUT, 00JIaCTHIO OIIPEIeIeHUS
MAHHOTO BBLIPDAKEHUS  SABJIAETCA MHO-
JKeCTBO BCeX [IeHCTBUTEJIbHBIX YHCEeJI,
Kpome umcen 1 u —3. Takum obpasom,

x € (—00; =3) U (=3; 1) U (1; +oo).

o

CTBUSA JeJIeHUs?

2. B Kakoii obsacTu Ha pUCyHKe 1 HaXOAATCSA MHOT'OUJIEHBI?

_@_

3 -3
1.4. U3 serpamenuit °%; 2¢° b, 19, m. 2 . Y=o,
P 7920 5 4’ n’ 9x-7" y+3’
4 2
2 3 -
2,4a°b%; 5ab; ¢ +cc+ ; X ny; g BbIOEpUTE: a) IleJible pa-

IIMOHAJIbHBIE BBIpasKeHUs; 0) ApPoOHBIE pallMOHAJbHBIE BbIpaske-

HUS; B) pallOHAJbHBIE APOOHU.

1. BepHO Jiu, YTO IleJI0€ PAIlMOHAJIbLHOE BBIPAKEHUE He CONEePIKUT Iei-




PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

1.5. IIpuBenuTe mpuMep parMoOHAJJIbHONU APOOM, SABJIAIONIEIC:
a) IeJBIM PaIloOHAJbHBIM BBHIPAKEHUEM;
0) APOOHBIM PaAIlMOHAJBHBIM BLIPAYKEHMIEM.

. . m%+5m .
1.6. Haiigure sHaueHMe paloOHAJBHOU APOOU 1 TPm
a) m=-2; 6) m=0.
1.7. Yemy paBHO 3HAUEHIME PAIlOHAJILHON Jpo0Ou 5a +_5bb , eCcJmu:
a)a=-3,b=1; 6) a=0,1, b=-0,3?

1.8. OmpegmenuTte, palMOHAJBHBIM HWJIN UPPAIUOHAILHBIM
YUCJIOM ABJIAETCSA 3HAUEHUE BBIPAKEHUA:

a) b— _1, ecau b="T,
b2+1

3
6) =~ _2x—J§, ecou x = /3;

J3 x
g) X0 YTl eenm x=-2.5, y=10;
Y x— 3’ - ’ ,y_ ’
r) a-b a+b, ecu a =10, b=4/7.
a+b a-b

1.9. IIpuBeguTe mpuMep 3HAUEHUN TEPEeMEHHBIX @ U b, TIpu
. a+1
KOTOPBIX 3HAUEHWE PaIlMoOHAJBHOU APOOU —,— ABJAeTCH:

a) IeJILIM YKCJIOM; 0) TPOOHBIM YMCJIOM;

B) OTPUIIATEIbHBIM YKCJIOM; ) UPPAIINOHAIbHBIM YHCJIOM.
2
o X
1.10. Haiigure sHauenue QPyHKIUU Y =
X

apryMeHTa, paBHOM:
a) 1; 6) 2%; B) 1,5; r) /2 + 3.
Buibepute m3 sTmMX 3HaueHWi: 1) mesble; 2) palluoHAJIbHBIE;
3) uppaloHaJbHBIE.

-3

IIPp1 3HAUYEeHUU

1.11. Haiigute o6JiacTh ompeaeeHuA PaIliOHAJIbHON IPOOI:

x-1 3c+5 8m -5 8
a . 6 . B . T .
) x-4’ ) 1-5¢’ ) m ) x(x+2)’
12a +7 8b-1 5y 3a-1
= e ——————; K ; 3 ;
A 7 gg ) 586+ s ) 2
x+4 9 6x 12¢-1
u N K 5 J N M .
) 12’ ) n2+7 2x2+1, ) c2

1.12. TlpuBenauTe TpPUMEpP paIMOHAJIBHOU ApoOU, 06JIACTHIO
ompeieseHNA KOTOPOM SABJISETCS MHOKECTBO BCEX IEHCTBUTEJID-
HBIX YKCeJ, KpoMe: a) uucJa 5; 6) uuces —4 u 2; B) uucea 0 u 15.
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1.13. Hainnure,

OpyM KaKuX 3HAYEHUAX IIePEeMEHHOU MMeeT
CMBICJI BbIpasKeHUe:

2 x—4 x—6 5
a) x° +8x -5; 0) x + ; B +
) ; ) x+ 55 ) 2y
2x-1 x-7 5 8 9 7
T — : + 5 e) —/——+ .
) 3x+2 x-4 A 2+3x x-17 ) x2-25 x%+16
1.14. Haiigure 001aCTh OIpeAeieHIs BhIPAYKEHM:
3x -1 -4 9 1
a) ) P 8,
x+2 x 2x-3 8x2+ x
x+4 x x 7 3
) ———— i + 5 e) ——+-=-.
) x2-6x+9 ) -1 9 ) -5

1.15*%, M3BecTHO, uTOo 3a — 12b=1. Haligure, ecam 5TO BO3-
MOYKHO, 3HAUCHNE BBIPAYKEHUS:

8b-2a 3
a) a — 4b; 0 _5 . B) — r ——°>
) ’ ) 6a—24b° ) 7T ) a’®-8ab +16b>

1.16*. BolsacHUTe, UMeeT JII CMBICJ BBHIPAKEHHEe —

4 [pm

X

a) x=0; 0) x=1; B) x =—1; r) x=0,5.

Eciu wmmeer, TO HaWgmuTe 3HAUEHVE BBIPAYKEHUA IIPU ITUX
3HAUEHUAX II€PEMEHHBIX.

1.17*%, Haiimute o6JiacTh OIpeAeeHUA BbIPAIKEHUA:
X
; 0) .
b
5 L9

X X

_@_

1.18. U3 Beipaskenuit 12x%- xy; a+2, ygp_m, 8x+2,

, X -2’ n’ 3x-4’
-1 b°-5b+4
y 5 8; 7Jmn; 8m?n; %; % BBIIIUIIINTE BCE:

a) 1eJble paruoOHAJbHEIE BHIPAYKEHUST;
0) pammoHaJIbHBIE APOOHU.

2_
1.19. Ompenenure, yeMy paBHO 3HAUEHLE APOOU X
a) x =-3; 6) x=0.

, €CJIN:

. 3m+n
1.20. Haiigure 3HaueHMEe BBIPAIKEHUA 3
m—on

a)ym=2, n=-5; 60) m=-0,5, n=-0,4.

opu:



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

1.21. Haiigure 3HaYeHNEe BbIPAMKEHII:

a) 4-3 34, ecnua=0,25; 6)&—31)2,90”1?7:\/3-
da+1 b
1.22. Onpenesure, Kakue U3 3HAYeHUN (QyHKIUU Yy = 2§ _;
X+

npu 3HAYEHWM apryMeHTa, paBHOM: a) —2; 0) 0,5; B) V3 — aABJIA-
IOTCSA LEJbIMU; PAIlMOHAJBHBIMI; UPPAI[MOHAILHBIMY UKCIAMIH.

1.23. Haiigure 00aCcTh ompeaeeHUs pPaIlioOHAJIbHOM APOOHM:

a+4 9x -5 n+4 12y -1
a ; 0) ——; B ; r) —2
) 4t e y et ) Sl
x+3 9d 15¢+2
. e . . 3 .
7) 2_8¢’ ) (x-5)(x+1)’ ) d>-16’ ) -5’
2
-9 -6 _
w) = K) m SR w) 3E05
8 x°+5 3m°+2 22

1.24. Haligure, IIpu KaKMUX 3HAUCHHUAX IIEPEMEHHOHN KNMeeT

CMBICJI BBIPpaKeHue:

2 . _ 8x+1, x+7 2,
a) x* —9x +1; 0) 3x = B) P
x+4 6x 12 5 7 8
; I + ; e L
’ ) -8x x+6’ ) x®-36 x2+49

r
) 5x-1 x+2
1.25%, Haiigure, ecjii 3TO BO3MOKHO, 3HAUEHINE BBIPAKEHUS

6 mpu
x
a) x=0; 0) x=1; B) x =4; ) x=-4.

5, 3. 2 7 ; 5 BbIOEpUTE BCE HECO-

1.26. 11 7 ; ;= =
6 8 ,Z[p06€I/I 45 17 21 91 48
KpaTuMble IpoO0u.

1.27. 1306aBbTeCh OT HPPAIlOHAJLHOCTY B 3HAMeHaTeJIe JPo0u:

8 12
a) —; 0 .
‘ J2 ) J5 -1
1.28. Pasjgo:xuTe Ha MHOMKUTENN KBaAPATHBLIN TpPeXUJeH:
a) x> —4x + 3; 6) 2x% + 5x + 3.

1.29. B mepsBbIii JeHb MarasuHoM mpozaHo 60 % mocTymus-
mero Tosapa, a Bo Bropoit — 30 % ocratka. Haiigure, CKOJIBKO
IPOIIEHTOB IIOCTYIMBIIIETO0 TOBAPA OCTAJIOCH HEIIPOLAHHBIM.



Tmasa 1

§ 2. OcHOBHOE CBOMCTBO PAIlMMOHAJIBHON APOOH
CokpaleHue pamuoHaJIbHBIX TPoOeit

1.30. Pazyoskure Ha MHOMKUTEJIN MHOI'OUJICH:
a) 2x'y® — x%y; 6) x* —3x% +x - 3.

1.31. Coxparure apobu: 4 12" 25 180

10 16° 35° 300"
1.32. Haiinure A u B, eciu paBeHCTBO x° — 2x — 8 = (x — A)(x + B)
SIBJISIETCSI TOXKJIECTBOM.

@ HeficTBusA C paroOHAJbHBIMH APOOSMU BBITIOJHSIOTCS IIO
TeM JKe IIpaBUJIaM, YTO C OOBIKHOBEHHBIMHU Apobamu. Tak,
COIJIACHO OCHOBHOMY CBOMCTBY OOBIKHOBEHHBIX APO0OEii, ecju uuc-
JIUTEeJb U 3HaMeHaTeJ b APO0H YMHOMKUTH UJIKU Pa3AeJIUTh Ha OJTHO
U TO Ke YMCJO, He pPaBHOE HYJIO, TO MOJYyYUTCA APo0b, paBHAA
ITAHHOM. . 5.7 a5 26 2618 2

Hampumep, 15 =15~ =55 39 " 3913~ 3

AnajoruyHOe CBOMCTBO MOJKHO C(OPMYJIHPOBATH OJIS PaIlliO-
HaJIbHBIX Ipo0eii.

Eciu uwmenuTensb M 3HAMEHATENb APOOM YMHOMKUTL WU
pasmenuTh HA OOHO U TO K€ BbIpasKeHNe, He paBHOE HYJI0, TO
MOJIyUYUTCA APO0h, TOMKIECTBEHHO PaBHAA JAHHOM.

ITO CBOMCTBO HA3LIBAIOT OCHOBHBIM CBOICTBOM APOOH.

. . A
Jaa mr000i panuoHAJIBHOW MPOOM - CIPABEIJINBO TOMK-

B
A A-C
ectBo = = _——, tme C#0.
a B B-C a
2
VMHOMXHMM YHCINTEIh ¥ 3HAMEHATeNb Apoou % Ha OJHO-
2 3a2 - 5b2 2,2
uen 562 u momyumm: 94 = 2% = 15‘1[3’ . B arom cayuae
4b 4b-5b 200

TOBOPAT, UTO IPOODL % IpHUBeIN K HOBOMY 3HaMeHareo 2003
Ilpumep 1. IlpuBenuTe ApoOH:

a) 25—352 K 3HaMeHaTeso 6y°;
Yy

a+1 2
0) K 3HaMeHaTeJIIo a° — a;

a
B) 5 ; K SHaMeHaTeo x?—16.
x_




PammHaanme BBIPDaXEeHUd

5x _ 5x+3y :15xy.
2y 2473y 6y°
a+1_(a+1)'((171)_a2—1.
a  a-(a-1)  42_q°

5 5+(x+4) 5(x+4)
B) = = .
x-4 (x-4)-(x+4) x*-16

Pewenue. a)

6)

Eciu ocHOBHOe CBOMCTBO ApoOM 3ammcaTh CIIpaBa HAJIEBO, TO
A-C A
TMOJLYIUTCA PABEHCTBO ——o = .
A-C
9TO PaBEHCTBO MO3BOJIAET APO0HL

3aMEHUTDH Ha TOXKIECT-
BEHHO PaBHYIO elf 1po0b %, pas3esuB YUCINUTENb U 3BHAMEHATeIb

A-C
apobu B¢ H& MHOXHTENH C.

Hanpumep, pasgesuM 4YHUCAUTENb W 3HAMeHaTelb Ipobou

2,9 2,2 154202 : (552 2
15"72 Ha ogHOUIeH 5b2 1 oryanM: 0% g = ( ) = 8a°
206 206 2063 :(5172) 4b

272
BTOM CJIydYae TOBOPAT, 4TO ApPobsr —°%22  coxkpaTwiIm Ha

MHOKUTEIb Hb2.

CokpaTurh panoHaJbHYIO IPO0b — 3TO 3HAYMUT YHMCIUTETh
¥ 3HAMEHATEJb IPO0U Pa3geuTh HA UX OOIIUIl MHOSKUTEJIb.

15x2y

Hamnpumep, cokpatum apodb TR JJia aToro Hy»KHO HaWTH
Xy

MHOYKUTENb, Ha KOTOPHINI MOKHO Pa3feJUTh YNCIUTENh U 3HAME-
HaTesnb Apobu. OxHounensl 15x%y u 12xy? umeroT o6 MHOMKU-
TeJb 3XY, HA KOTOPBIA MOXKHO COKPATUTDH JAHHYIO IPOOb:

1522y 15x%y:(3xy) 5y

1202 12xy%:(3xy) 4y’

@ YT100bI COKPATUTH PAIUOHAJIBHYIO TPO0H, HYKHO:

@ Pasnoxurs (ecii BOBMOIKHO) a®-2a?
Cokparure Ipo0b
YHCJIUTENh W 3HAMEHATeJIb APO0u 3a2b
HA MHOKUTEJIN. 9
® a®-24? a”(a-2)
OmnpegenuTh OOIMUIT MHOMKU- =
bea m 3a2b 3a%b

TeJb UNCJIUTENs W 3HAMEHATeJs 5
npobu. @ a* — obmuit MHOMKHTEIb YKC-

JINTeJId U 3HaMeHaTeJld ,Z[pO6I/I.
2
a*-2a® _a(a-2) _4-3

(® Pasgenuth umcAWTENb U 3HA-

MeHaTeJ b MAHHOW apobm Ha 06- .
. 2 2

IIUH MHOYKUTEJb. 3a°b 3a°b 3b




Tmasa 1

IIpumep 2. CokpaTure OpoOh:
2xy —x a®-16
a) ——

; 0) ———.
4xy—x2’ ) a®-8a+16

Pewenue. a) O PazioxuM 4uCIATENb U 3HAMeHaTeJb Apo0u

Ha MHOMXUTEJN:
2xy—x x(2y - 1)

4xy - x? -~ x(4y-x)’

@ Yucaurens u 3HaMeHaTeJIb JpOOM MMEIOT OOIIMIA MHOMKH-
TeJIb X.
(® PasmenuM 4uCIUTeNb U 3HAMEHATeJb JAHHOH Apo0u Ha 006-
IUiI MHOYKUTEJb, T. €. COKPATHUM APO0b:
2xy—-x _ x(2y-1) _ 2y-1

4xy — x° x(4y-x) 4dy-x°

6) © C nomombo (GOpMYJI CO-

KpallleHHOT0 YMHOKeHUS PasJjio- Tmin2 Tm3n? - m m
KM UWCJIUTENb W 3HaMeHaTe b 28mint  TmPn?-4n  4n®
Ipo0M HA MHOMKUTEJIM:
a®-16 _ (a-4)(a+4) 6“;3(”’:6'(:_5”):“‘5”
a® -8a+16 (a-4p . a ¢
© OO0l MHOMKHUTENb YuC- ¥*-9  (x-3)(x+3) x-3
JuTeNs ¥ SHAMeHaresls paBeH | x%+3x x(x+3) o
a—4.
(® CokxpaTuM maHHYIO Apo0b Ha OOl MHOKHUTENb a — 4:
a?-16 _ (a-4)(a+4) a+4
a®-8a+16 (a—4)2 a-4"
W3 ocHOBHOTrO cBOMCTBa ApO0OU CJIEAYET, UTO % = % u
% = AB (u B TOM U B IPyroM cjydae BTopas ApoOb IIoyde-

Ha 13 IIePBOMl YMHOKEeHUEM UNCJINTE A U 3HaMeHaTed Ha —1).

Ilpumep 3. IllpuBenute npobb % K 3HaMeHareJlio 7x + 6.

Pewenue. BOCHOHBSyeMCH PaBeHCTBOM % = % " IIOJIyUYMM:
3-x _ —(8-x) _ x-3

Tx-6  —(-Tx-6) Tx+6
Ilpumep 4. Coxparure npoOh:

a?-2 y?-25

a) 3 6) 5y_y2

2a—-a



PammHaanme BBIPDaXEeHUd

Pewernue. a) Paziao:xuM sHaMeHaTe b IPOOKU Ha MHOMKUTEIUN U

TOJIY UM M: -2 a2

2a-d® a(2—a2)'

Berpaskenus a’—2 u 2—a’? oTIMYAIOTCA TOJIBKO 3HAKAMMU.
Yro6bl COKPATUTH APOOb, TOMEHSAEM 3HAKW OJHOT'O M3 MHOMKUTE-
neit a?— 2 uwm 2 — a*:

a®-2 _ a®-2 _ a®-2 1

2a-ad a(z—az) —a(az—z) -a’
IlonyueHHBIFT OTBET MOYKHO 3aIlncaTh B

1 __1pg A_A_ A
BHUOE —7(1 = " 9TOM CJiydyae roBOpdAT, UTO B B

3HAK «MUHYC» MOCTaBUJIU TIepel AP0oO0bIO.

0) PasiosxuM uucauTes b 1 3HAMEHATeJ b APO0U Ha MHOMKUTE-
JIX A TOJIyUMM:
y'-25 _ (y-5)(y+5)
5y-y° y(5-y)
TlomeHsieM 3HAKM OJHOrO M3 MHOMKHUTEJNeN y—5 miau 5—y u
IIOCTABUM 3HAK «MHUHYC» Iepe] APOo0bIo:

y =25 _(y=5)y+5) _ (y-5)y+5) _ _(y-5)y+5) _ _y+5

5y-y* y(5-v) ~y(y-5) y(y-5) y
@ OcHOBHOE CBOICTBO PAIMOHAJIBHON APOOH
1. ITpuBeguTe npobH a) YMHOKVM UYHUCJNUTETb U 3HAMEHATEJb APO-
3x -1 K 3HAMEHATEIO: 01 Ha 2 ¥ TIOJIyuYuM:
2x +3 2:(8x-1) _ 6x-2
a) 4x + 6; 2-2x+3) 4x+6
6) 4x2-9. 0) YMHOKHUM YUCINUTENIb U 3HAMEHAaTelb APOo-

6u Ha (2x — 3) u mosyuum:
Bx-1)-(2x-3) (3x-1)-(2x-3)
(2x+3)-(2x-3) 4x%2_9 ’

CoxpanieHue panuoHAJBHBIX APO0eit

2. Cokparture IpoOb Ipo0br MOXKHO COKpaTUTb Ha 5x2y2 —
e O0IIMYT MHOMKUTEJIb YNCIUTEJISI U 3HAMeHaTe-
15x"y . JIs [pobu:
25x2y3

4.2 (.2 2
A s I
25x2y3 25x2y8 i(5x2y2) oy
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3. Coxkparure npo0b:

18mn —2Tn
9mn ’
6) m2 — n2

_m-n .
m? +n?-2nm

a)

2 2
B) 5o
3y — 3x
16 — x2

) 5
(x-4)

a) PasyoxkyM Ha MHOMKHUTENIU YNCIUTEID
Ipodu U COKpaTUM APOOb:

18mn —27n _ 9n(2m - 3) 2m—3.

9mn 9mn m
6) C momoIibio (hopMYJI COKPAIIeHHOTO YMHO-
JKEeHUSA PAas3JIOKUM HAa MHOMKUTENN UYNCJIU-
TeJIb U 3HAMEHATEJIb APOOU M IIOJIYUMM:

m2—n? _(m-n)(m+n) _
m?+n? - 2nm (mfn)z
m+n
T m-n’

B) Pasyio’kuM Ha MHOYKUTEIU YUCIUTENb U
3HaMeHaTeJIb IpPo0ou:

2 -y? _ (x-y)(xty)

3y -3x 3(y-x)
MHOMKHTENN X — Y U I — X OTIUIAIOTCA TOJh-
KO 3HAaKaMu. IloMeHseM 3HAKH ORHOTO U3

MHOXKUTEJeH X —Yy WIN y—X U IOCTAaBUM
3HAK «MUHYC» Iepef] Ipo0bio:

x? - y? _ (x-y)(x+y)

3y -38x 3(y—x)
_(-y)xry) _ (x-y)(x+y) _
-3(x-y) 3(x—y)

_ Xty
3

r) Ilocie pasinokeHMs Ha MHOMKUTEJNU UMC-
JuTeNA Npobu umMeeM:

16 -o% _ (4-x)(4+2x)

(x - 4)? (x - 4)?
Bocmoassyemcsa Tem, 4To (@ — b)2 =(b- a)2 R

T.e. (x— 4)2 =(4- x)2 , U TOJYUIUM:

(4-x)4+x) _(4-%)(4+%) _4+x

(x -4y (4-xp  4-x

4. Coxparure n1poOb:
12a%-9ab + 4ac - 3bc .
2042+ 3be —15ab — 4ac’
ay —bx + by —ax

2y

0)

a) C momoIpio crocoba IPYHIIUPOBKUA pas-
JIOJKUM UNCJIUTEIb U 3HAMEeHaTeJ b APo0u Ha
MHOYKUTEJN U COKPATUM APOOH:

12a® — 9ab + 4ac — 3bc
20a® + 3bc — 15ab — 4ac




PammHaanme BBIPDaXEeHUd

~ (12(12 - 9ab) +(4ac - 3bc) -

(20(12 - 15ab) +(8bc — 4ac)

_ 3a(4a—38b)+c(4a-3b)
 5a(4a-3b)-c(4a-3b)

_ (4a - 3b)(3a +¢) _Ba+c
(4a-3b)(5a—c) ba-c’

ay —bx + by — ax
6) 2 Z =
X -y

_(ay +by) + (-ax —bx) _

22 _yz
_ (ay + by) — (ax + bx) _ y(a+b)—x(a+b) _
(x —y)x+y) (x-y)x+y)

- y-x)a+b) _ (x-y)a+b) _ _a+b
(x - y)x+y) (x—y)x+y) x+y

5. Cokparure Ipo0n
(1-3x)

3x% +5x -2

I pasyioKeHUs] HA MHOMKUTEIN 3HAMEHA-
TeJisg APo0U BocCmoJib3yeMmcsi (hOpMyJIoil pas-
JIOJKEHHUsSI KBaAPATHOrO TPexXdYjeHa Ha MHO-

smrenn: ax® +bx +c= a(x - x,)(x - xy).
Haiinem KOpHH KBaJpaTHOrO TpexXuJeHa
3x2+5x— 2. I aTOTO peluM KBaJgpaTHOE
ypaBHeHUEe 3x%+5x-2=0.

D=5%-4-3:(-2) =49,

—5-7 547 _1
=2-0l_ 9 - =1
X1 9.3 X9 9.3 3

rorma 3x%+5x—2= 3(x+2 (xfé) =

= (x+2)(3x—-1).
CokpaTum apo0b:

(1-8x) _ (38x-1)° 343
3x2 +5x-2 (x+2)8x-1) x+2°

6. VYupocture BBIpaiKe-

2 2
me 2XY-xYT e
2x -y
AUTe ero 3HavYeHue IIpu
x=2,56, y=10.

YupocTuM BBIpa)KeHUE, COKPATUB ApO0b:
2%y —xy® _ axyx-y) _
2x -y 2x -y

xy.

IlopcraBum x=2,56 u y=10 B BRIpaKeHUe
xy u monyuuMm xy = 2,56 - 10 =25,6.
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7. U3 faHHBIX pallioHadb- | BeIMOJHMM Ipeobpas3oBaHUA:
HBIX Jpobeil BbIOepuTe a-b _ —(a-b) _ —a+b _ p_g

Ipo0b, TOKJeCTBEHHO PaB- 3b-a  —(3b-a) -3b+a a-3b"

HyIo apobu 2= b, b
3b-a Hpobu 4= rompecTBeHHO paBHa ApoObH B).
a) a—b, 6) b—a_ 3b—a
a-3b’° 3b-a’
B) b-a
a—3b
8. IlpuBenute APOOH: VYMHOKUM YUCIUTENb U 3HAMEHATEIb APo0u
a) _b_ K 3HaMeHATeJo Ha —1 1 moxywmM:
T-b a)b: b __b _ b _
b-"1; 7-b —(7T-b) -T+b b-T7
g _ b
0) 67‘11) K 3HaMeHare- b-17’
—6a —
8-a —(8-a) 8+a _ a4-8
. gy -2 _ —(6-a) _ = .
mo 6a+b ) —-6a-b —(-6a-b) 6a+b 6Ga+b
9%, IloctpoiiTe rpadur O6nacThio oOmIpefeseHUA TaHHOW (QYHKIIUU
x4 SABJIAETCA MHOKECTBO BCEX JEHCTBUTEIBHBIX
Pynrrnmmn y = x—2° yuces, KpoMme yucaa 2.

2
Cokparum Apobp *——

U IIOJIYyUYMM:

X4 (x-2(x+2) _ Ly

x—2 x—2
Heob6xongumo mocTpoutTh rpaduk QYHKIIUNA
y=x+2 upu x # 2. 'padpurom nasHo#i QPyHK-
UM dABJIAeTcA npAMas y=x+2 06e3 Tou-

Ku (2; 4).

\w%m

7547/27101 12 3x

1. Onpepgenure OOMIUII MHOMKUTENHh UYUCIUTEJsT U 3HAMEHATEJs pPalluo-
HaJILHOU ApO0OuU:

Ta®b* | 5 8a+15b. 4 ax+bx
14a ’ 3¢ cx+dx’

a)

2. VI3 taHHBLIX PAaBEHCTB BHIOEPUTE PABEHCTBA, BEPHBIE IIPU BCEX 3HAUEHU-
SAX BXOAAIIUX B HUX IEPEMEHHBIX M3 00JIaCTH OIpeaeIeHUs ApPO0u:

2
a) 24 - 4, 6) & -

3a 3a
= == =2a; == =3.
2b b ®) a . 2 a 3

x.
37



PammHaanme BBIPDaXEeHUA

3. Ha kaxoe BBIDAMKEHNEe HYXHO YMHOMXHUTHh UMCJ/JIHNTEJIb 1M 3HAMEHAaTEeJIb

-y

X 2
npodbu ——2, YTOOBI MOJYUYUTh APOObL CO 3HAMeHaTeJaeM X~ — x?
x—

1.33. Hcnoaba3ys OCHOBHOE CBOMCTBO APO0OU, IPUBEAUTE NPOOH:

a) % K 3HaMeHaTesIo by; y?; —y; yz; 2xy;

6) *—° x smamenaremo 3ab; a®b; ab®; —ab; a®b?;
B) Cd K sHaMeHareo ¢ — 7d; d(c —d); d—c¢;(c - d)2 ; 2 —d
P
r) L;i K sHaMeHaTesn0 3m+6; —m—2; m*+2m; (m + 2)2;
m?— 4.
1.34. IIpuBeauTe K 3HAMEHATEJIO:
5 b a-b
a) 6a® gpoop 2; 2.3 ———;
) ap o 347 6ab
3 3 x -1 5
0) (x—4 00b ; ; ;
)( ) AP x-4" 4-x" x®2_8x+16’
m . 7 . m-2n

B) 3m?— 3n? 1pobb .
) AP m+n’ 3m+3n’ n-m

1.35. Bepro au, uTo omHOUWIEH ba’b® aBisgeTcA OBGIIUM MHO-
JKUTEJIeM UYHWCJIUTE A U 3HAMEHATEJ IS APO0u:
10a§b22c; 25a3b§ : 5 5(1‘;1;5 : . 20a25b42d3 9
15a°b°d 15a%b 35a°b 5a°b
1.36. OnpegenuTe BhIpakeHre, HA KOTOPOE MOYKHO Pa3aenTh
YHCJINTENb U 3HaMeHaTe b APo0M, 4TOOBI COKPATUTDL APO0h:
Ta . 1242 8ab . 18a*b%c
2 14p° %) 44’ B) 20a%’ D 12a%p%¢%
1.37. OmpemenuTre OOIIMIT MHOMKUTENIb YUCIUTESA U 3HAMEHA-
TeJIsI APOOH M COKPATUTE APO0h:

15a 6 8¢ 15d
a : B) —; ) =22
) 3 0) 185 ) 9c¢ ) 35d°’
8a Sxy Tm Sxy
; = K ; 3 .
A 206’ 4x’ ) 21mn’ ) 45yz
1.38. CokpaTuTe paroHaJbHYIO APO0b, UCIOJIb3ysd aJITOPUTM:
2 2_2
ab : 6) xyz . B) 6m°n : F) 3ab3;
ab y 18mn 12ab
ave . 285 | 36x8y52 . 3a%p%c?
) b2 m5n3k > 24,10,2,1 3) 2551003
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1.39. CokparuTre panroHaAJbHYIO APO0b:

4 8 2
- d
a) _117; 0) xiﬁ; B) i?;
_ 4,23 15224555
r) —me, m) el ) XY E
m 6ab —20x°y~z
1.40. CoxparuTre pamuoHaJbHYIO IPO0Ob, UCIOJIL3Ys aJTOPUTM:
4(x - 8 b
x 3(m+n) 3(a+b)
9 3a?(x-1) . 5(c-3) ) Ta(b +4)°
ba(x-1) (c-3)°" (b+4)

1.41. PazyokuTe Ha MHOMKUTEJIU YUCJIUTEJb W 3HaMeHaTeJ b
Ipo0! 1M COKpATUTE APOOL:

3a—3b 7 Xy + x2
2) ; ) B)
6a Tx+14y xy
) 24% ) 3m-3n ) 9a2(a—2b).
2a°b - 6a’b’ 6(m+n)’ 3a—-6b
) 3x+6y 3) Sn-m | - Ta—-140b
5x+10y’ 5n%—mn’ (a2’
(2¢+3d)° 3x%y - x%z 5a(c+6d)
K) o2 m BryIrz, ) Derody
2ac + 3ad By -2) 5ac +30ad
1.42. CocrTaBbTe IIJIaH PEIlIeHUA W HaWAWTe 3HAUEHWE BhIpa-
SKEeHUS:
3 2 2
a) & +2a upu a =8,9; 0) f’x 5 TPH X = 2.3;
a X —X
b5 b3 vy 1
B) ———— 1pu b=0,25; T opum y = —.
) 2 P ) I pu y =5

1.43. Pasio)kuTe Ha MHOMKUTEJIMN UYHCJIATEJNb U 3HAMEHATeJb
Ipo0u U COKpaTuTe APOo0b:

4a-12b 2x 10 -3¢
a) s 0) 55— B) ;
5a -15b X —5xy cd —3d
2 2 2
x“+xy m~-16 a®—b5a
r . . e .
)y2+xy’ m omis’ ) a5
%) x2+4x+4_ 3) m?—6mn . - 25¢2 -1 .
2x+4 m?-12mn + 36n2’ 25¢2+10c+1’
b2-6b+9 x%+8xy +16y? 124%-3
b*-9 x“-16y 4a°-4a+1

1.44. 3aMeHuTe BbhIpa:KeHNE PAaBHBIM eMy TaK, UTOOBI Tepen
IPO0bIO He OBbLIO 3HAKA «MUHYC»:
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m-n xX+y -c—d
a) - ; 0) - ; B) — ;
) m+n’ ) y—z’ ) cd
a-b 5bc Tz
r) —; = . e) -~ .
) ~Sap B - ) =

1.45. [IBymsa cmocobaMu 3aMEHUTE BBIPAKeHNE PABHBIM €MY
TaK, YTOOBI Iepej] APOObI0 CTOSJ 3HAK «MHHYC»:

- -m- -d b
a) =Y 6) "5 B) <% r 217,
y—-z m-—k -b-c a-c
1.46. VI3 mrauubIX Ap0o0eii BbiOepuTe APO0h, TOMKIECTBEHHO pPaB-
3
(2a - 5b)
HYIO ApoOM — " —:
Y0 0D a—7b
2) (56 -2a)® 5) (56 -2a)®
a-7b Tb-a
5 (56 -2a)® 9 (2a -5b)°
Tb-a a-"Tb
1.47. CoxpaTure ApoOb:
m-n c—d 5x -5y
a ; 0) ——; B) — 73
) n-m’ ) 3(d-c)’ ) Ty—-Tx’
r) a® -5ab ) 3m-9m? ) v’ —b*
20b-4a’ M om—am’ b8’

?K) 36—x2_ 3) 5a—a2. I/I) m2—6m+9.
5x—30" a2_95" 6-2m
16 — 12 2_2x+1 25— a?

R) 27y; JI) %- M) 27(1'

y“—-8y+16 2-2x 2a“—-20a +50

1.48. VcmonbayiiTe cOKpallleHrne ApoOU /s PAIlMOHAJIHLHOTO
BBIUKCJICHUSA 3HAUCHUS BBIPAKEHU:

x2-9 3a2-15ab

a) 3, [pH x =5,65; 0) s a? opu a =15, b=31;
m?2-9m

B) — — mupu m=21.

) 81m —m® P

1.49. IlpuMeHUTEe )i PA3JIOKEHUS UNCIUTEIA W 3HAMeHaTe-
JIsT ApOo0OM Ha MHOMKHUTEJIN CIOCO0 I'PYIIIIMPOBKM, €CJIHM 9TO HE00XO0-
IUMO, 1 COKpPaTUTE APO0b:

a) xy+x-3y-3, 6) ab-4b-2a+8
5y+5 ’ 20-5a ’
mn—m+n—n2. 16 — a?
B) — 55 r)

2 b
m°—-n a“—ab—-4a+4b
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a®—ab+2b-2a
— e)
a“-4a+4
%) 3y-3+5xy—bx 3) 6a’+15ab —8ac — 20bc
5x+3+5xy+3y’ 124® - 9ab - 16ac +12bc
1.50. BocmosbsyiiTech (QOpPMyJION pasJOXKeHUA KBAJAPATHOTO
TpexujeHa Ha MHOMKUTEJIU U COKPATUTE APOOb:

ax—ay —by +bx

)

ay —ax — by + bx’

2 2 2
x°—x x“-bx+4 x“—-4x+4
a) —5——; 0) ———5—; B) 55—
x“+2x -3 16 — x x“—-6x+8
) Tx>-6x-1 ) 2a-1 0 2x%-5x-3_
Tx+1 M 0 —a-2’ 1-42°
) 6x%+x-7 . 3) 2a®-5a +2
13-10x*-3’ ab-2b-3a+6"
1.51. CoxpaTure pamuoHaJIbLHYIO APOOb:
2 2
5m+5n -3a-3b 2x -2
g Crron), 6) (B B) L
m+n a+b (Ty-Tx)
(-2¢ 24y 9y2 — x2 (5a+5b)
r) B &) — =
c“—d (2x-6y) (—4a —4b)
1.52%, ITocTpoiiTe rpauKk QPYHKIIUN:
2 2
x“-9 5x°-10x
a _ . 6 _ .
) Yy=—137 ) Y e
B) _x2—8x+16. r) _x2+x—12
y= 4-x Yy=—%v1

1.53*. JlokasKnUTe TOKIECTBO:

2) (m—n)z’—(m+n)2 _ 1
4mn - x+y 2-1

6) x? +Xy - x

3x5— 6x2y + 3xy2
(3x— 3y)3

1.54*, Coxkparute ApodH
(x-y)° - (x-38y)’
2xy —4y2
pr (ﬁ + \/ﬁ)x +T7
(VB —T)e— 21

(42 +5)° +2(16x" - 25) + (4x —5)°

He

1.55%, Jlokakure, 4TO 3HAUEHUE APOOU
3aBHCHUT OT 3HAUEHWI IepeMeHHbIX.

1.56%. CoxpaTure pamuoHaJIbLHYIO IPO0Ob

1.57*, YupocTure BbIpakeHue 5 =
(4x +5)" - 2(16x% - 25+ (4x - 5)
1.58%. Coxparure ApoOb:
5a%—4ab-b* 6 20a? + 8ab — b*

b2+ 7ab+10a2’ b2+ 5ab +6a>
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Kakoii crroco0 pasiiosKeHns MHOTOYJIEHOB HA MHOMKHUTEJIUN BbI
HMCIOJIL30BAJII?
1.59%, IIpuBeauTe paIoHAJIbHYIO JPOOb K HECOKPATHUMOI APOOH:

2) 3x* —12x%+124% 5) x*+2x%-3
dx - x° ’ O -2x-x+2’
1.60%. Coxparure ApoOb:
b4 2_a+1
a) ; + : 6) (14 (12+ )
b*-2b+2 a*+a“+1

4xy+81—-4x2- 32 9
y+9-2x

1.61*%, Haiigure 3HaueHWe BBIPAYKEHUA x

npu x = 18,05; y=-232.

_@_

1.62. Vcnosis3ysi 0CHOBHOE CBOMCTBO APOOU, IpUBeIuUTEe APOOH:

a) 3 & smamemaTeIto 4a; a?; —a; ab;
a
X +
0) XY % zmamenareio -5x; x%; —x; xXY;
X

B) % K sHaMeHatTeso 2b — 6; b%—3b; 3 —b; (b—3)% b2 9.

—-8b
1.63. IIpusepuTe n1pobu ai' a K 3HaMeHaTesio a’ — b2,

+b’ b
1.64. OmupegennTe OOIIUIA MHOMKUTEIb YNCJIUTENSI 1 3HAMEHA-
TeJasa Apoom:

5m 18m* 3mn m n’k
a) —-—; 0 ; B ; rn ——~_.
) 15n ) 12m8 18m?%n ) 6m3n*k®
1.65. Hcmosb3ysi aJropuTM, COKpaTuTe Ipoob:
24b 3a Ted —5xy
a . 6) °%. B) ‘fca. rn 2.
) 3 b ) 5a b ) 3c ’ ) 10x2 b
4 3 2,4
ab 3mn Tx"y —a“b*c
= e) S5 ) —F 5 3 ;
ﬂ) bc ’ ) m3n3 b ) 21x5y2 b ) —abc
m b, %) (A ) 18a°0'e ) 8xy®2®
p2ed’ x8y526 ’ 5a2b3ct 24x2y423'
1.66. CoxpaTuTre pamuoHaJbHYIO APOOb:
5(a+b) Sx 4c+4d
a ———~; 0) —= B) —
) 156 ) 9(x - 2y) ) 2¢
b 3a-3b 3x+12
r) 2, ) ———; e 53
ab-ac 12a-12b (x+4)
m-6n 4ab 9x2y76xy2
H) 5 8 — 22— n) —2 "7
m*—-6mn 4a”b-8ab 3xy
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1.67. Hailigure 3HaueHre BLIPAYKEHUI:
4 .3 6, 4
b*-b a’+a
a) ~—— mpu b=2; ) <,
b 7 a®+1
1.68. PasiokuTe HA MHOMKUTENN UYWCJIUTENb U 3HAMEHATEJb
Ipobu U COKpaTuTe APOo0b:

npu a = 2.5.

5m +10n 8a—2b 2x2 - xy

) 0) ———; B) —53
3m+6n 4a°-ab 2xy-y

5 b2-25 ) m%-6m 0 a®+8a+16
3b-15" m2-36 " 3a+12

x2-1 9v% +6b+1 4a%-9b2

PP 8 —(—5 n .
x-2x+1 9’ -1 4a®>-12ab +9b

1.69. 3amenuTe BbIpa)KeHHE PaBHBIM eMy TaK, 4TOObI Iepes
IPOObI0 He OBLITIO 3HAKA «MUHYC»:
x—-2 a+6 -m-5 b-4
a) — ; 0) — ; B) — ; r) ——.
) x+3’ ) 3-a’ ) m-3°’ ) 4b
1.70. [Isymsa cmocobaMu 3aMeHHTEe BbIpaKeHUe PaBHBIM €My
TaK, 4YTOOBI Iepej] APOOBIO0 CTOSAJ 3HAK «MHUHYC»:

m-n -a-b x—-y
a ; 0) ——; B .
) -k ) c—d ) xX+z
1.71. Cokparure npo0Ob:
a-b 4m —4n x2—3xy
a) —; 6) ——; B) —— %
) 6(b—a)’ ) 5n-5m’ ) 12y —4x’
) a®-ad® ) ?-49 ) 2b% - 8b
a-a?’ SR VT 16-b2"
10-5x m2-12m + 36 3-3x?
- 8) ———; u —————.
x“—4x+4 36 -m x“-2x+1
1.72. HaiiguTe 3HaueHe BBIPAYKEHUA:
a—
a) T npu a =-4,01;
3
-9x 3
6) > "% npm x =23,
) 3x—x? P 7

1.73. IlpumenuTe AJisd Pa3JIOKEHUSA UMCJIUTES U 3HaMeHaTe-
JIA Ipo0M HA MHOMKHUTEIN CIOCO0 I'PYIIMPOBKU, €CJIM 3TO HE00X0-

IVMO, M COKpaTUTe ApPOO0b:
)ab—a—5b+5' 6) ax+T7x—ay-"Ty )3a+4+3ab+4b.
6b-6 Ty—Tx ’ 4b-4+3ab—-3a’

2

24c—-2c—-c 9-n? x®—xy+3y-3x
r) ————; 1) A

c2-1 3m—bn+mn-3b’ x2-6x+9
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1.74. BocnoJsbayiiTech (POPMYJION Pa3J0oKeHUsI KBaIpPaTHOI'O
TPexXujeHa Ha MHOMKUTEJIN U COKPATUTE APO0b:

2) x*+4x+3 6 2 +6x+9 ) 6x%+11x-2
-1’ 2 -2x-15 6x-1
r) 5x%-3x -2 2 3x%+16x-12 0 a*+2a®-94® ~18a
4-25x2 10-13x - 3x2~ a>-a-6 )
1.75. Coxkparure panuoHaJbHYIO APOOb:
a) (4x+4y)2. 6 (m+n)2 .
(x+y) (-2m-2n)*’
x -3y a’-
(3x-3y)* 4a? - v?
) 55 r 7"
x“-y (3b—-6a)
1.76%. IlocTpoiiTe rpad@ux QPyHKIUNI:
2 2
x“—1 4x“+12x
a)y:x—l; 6)y: 4x ;
B) y_x2—2x+1. r) y_x2—5x+6
To1-x T x-3
2 2
x+y) +(x—
1.77%. [loka:Ku1Te TOKIECTBO w =2.
X" +y
4a3-8a%b + 4ab®
1.78%. Coxparure npobb a”-8a +3a
(2a - 20b)
x*—4x%+3

1.79%. Coxparure ApoOH Kakwue cmoco6bl pas-

x+2x%-x-2
JIOKEHNS Ha MHOMKUTEJN MHOI'OUYJIeHA OBLIN HCIOJIb30BAaHBI?

1.80. BeimosuuTe neicTBUA:

a) %+o,25; 6) g—%; B) 1,2+3§; 1) 6%—2%.

1.81. IlpexcraBbTe B cTaHZapTHOM BuAe umcigo 0,00057 - 102
U OIIPEJEJINTE €ro IOPSAI0K.

1.82. dynrnua samzana dopmymnoit y=5x — 7. Oupeznenure:

a) sHaueHre (PYHKIUU IIPU 3HAUCHUN apryMeHTa, PABHOM 2;

0) sHaueHUe apryMeHTa IIpU 3HAUeHUU (PyHKIUU, paBHOM 13;

B) IPOXOIUT JU I'PpaPuK 3TOH PyHKIITUU Uyepe3 TOUKy A(—7; —25).

1.83. PexjaMHBIII OTZeT KOMIAHUU IIJIAHUPYET Pa3MECTUTH
HA OJHOM M3 TeJIEBU3HMOHHBLIX KAHAJOB ABA BUAEOPOJIHKA IIPO-
momxuTeabHOCThI0O 30 c¢. KomMmamms xXoueT CcaMOCTOATEILHO
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BBIOpATh BpeMs II0Kas3a POJUKOB. CTOMMOCTL TaKOIl YCJIYTHU CO-
craBasger 15 % oOT cTomMoCTH pasMeIleHus KasKAOoro poJuKa,
pasuoit 1000 p. 3a pasmelnieHre OBYX POJHKOB KaHAJ OejaeT
ckuaky B pasmepe 10 % ot obieii croumocTu 3akKasa. CKOJIBKO
IpUeTCA 3alJIaTUTh KOMIIAHUMT?

1.84. BrimecuTe MHOMKUTEIb 34 3HAK KOPHS B BhIPAKEHUII:

a) V18a® mpu a < 0; 6)* —a’b*.

1.85. PemuTe ypaBHEHME C IIOMOIIbI0O METOIAa 3aMeHbI Iepe-
MEHHOM:

a) x* —8x2-9=0; 0)* (x2+2x)(x2+2x—2):3.

§ 3. Cio:xeHue U BBIYMTAHUE PAIMOHAJBHBIX IPO0en

@ 1.86. Haiigure 3HaueHme BBIPAYKEHUS 1,5_5

4 6 12°
1.87. IIpusenguTe ApPOOH % K 3HaMeHaTeslio X2+ X.

2x

1.88. IIpuBegure npo6H ¢ [ SHAMeHaTeIo x% - 36.

BemoMHENM, KaK CKJIAALIBAIOT M BBIUMTAIOT OOBIKHOBEHHBIE
apobu. Hampumep:
5+4_5+4_9_1, 9 3 _9-3_ 6

18 18 18 18 2’ 17 17 17 17"
Cio)KeHUe M BBIUYUTAHUE PAIMOHAJIBHBIX JPO0Oei BBITIOIHAIOT-
cd 1O TAKUM JKe IIpPaBUJIaM, UTO CJIOKEHWEe M BhIUYUTAHUE OOBIK-
HOBEHHBIX JIpo0eii.

YT006BI CIA0KUTH TPOOU C OTUHA-

KOBBIMM 3HAMeHATeIIMM, Hys kK- A B_A+B
HO CJOKHUTH HUX YHMCJIMTEIH, a ¢ C c
3HaAMEHATEJIbh OCTABUTH TEM JKe.
3aTeM, ecaum BO3MOYKHO, CJIe- 9 2

a a _a P (2
IyeT COKPATUTh IIOJYUEHHYIO > + i
IPOOb.

3m® | Tm® _ 10m® _ 2m®

Ilpumep 1. Haligute cymmy pa- 5n 5n 5n n
IIMOHAJBLHBIX APO0Oeii:

3x71+x+1:
0 I din,
_3x-1+x+1 _ 4x _ 2
6) 12—x+2x+8 T 92 22 «x

x+3 x+3 "




PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

7 11
Pewenue. a) My m _ mr2m _ 18m _ 9m

4ab  4ab  4ab  4ab  2ab’
6) 12 -«x +2x+8 _12-x+2x+8 _ x+20
x+3 x+3 x+3 x+3°

@ Y1006l BHIYECTH APOOH C OXM-

HAKOBLIMM  3HAaMeHaTeJsIMH, A _B_A-B
HY:KHO H3 YHCIMTEJIs yMeHb- c ¢ c
IIAeMOr0 BBIYECTh YHCJIHUTEJIb

BBLIUMTAEMOro, a 3HaMeHaTeJb 3n 1 _38n-1
OCTABUTH TeM 3Ke. 3aTeM, eCJu m m m
BO3MOYKHO, ClIeflyeT COKPATHUTh - - - 5
IMOJIYUYEeHHYIO J1PO0b. T T 9o L9 3

3¢ 34> 3d® a

IIpumep 2. HaiiguTe pasHOCTH

o 5—(2 5
paIMOHAJIBHBIX ApOoOeii: 5 _2x+5 _ 5-(2x+5)

) Lam_ _ Tan_, " s a5 222
m-n m-n = 77 T __&r__9

g) at2 _2a-b * *
a+3b a+3b

Pewenue. a) (4m — Tan_ Tam-Tan _ Ta(m-n) _ Ta;

m-—-n m-—-—n m-—-—n m-—-n

5) a+2b _2a-b _ a+2b—(2a-b) _a+2b-2a+b _ 3b-a

a+3b a+3b a+3b a+3b a+3b

IIpu ciaosKeHUM M BBEIUMTAHNU OOBIKHOBEHHBLIX APO0Oeil ¢ pas-

HBIMM 3HaMeHaTEeJIMN KX IPUBOAAT K OOIIeMy 3HaMeHaTeJio
1 1 3 2 1
HaIIpuMep, — — - = — ——— = — ).
( p p’4 6 12 12 12)
I[JIJ'—[ TOI'O tI’I‘OﬁI:I BBIIIOJIHUTH CJIOMKEHME 1UJIN BIUMTaHNe panuo-
HaJILHBIX APO0el ¢ PasHBLIMM 3HAMEHATEJIAMU, UX TaKiKe HYKHO

IPUBECTU K OOIIeMy 3HaMeHaTeJo.

YTo0BI NPUBECTH PAIMOHAJHHBIE IPOOM K 00IIEeMYy 3HaMe-
HATeJI0, HYKHO:

@ Pasznoxuts 3HaMeHa- IIpuBenmTe K o0OlmIeMy 3HaAMeHAaTeJO
TeNb KAMAOH APOOM HA | panuomanbHBIE APOGH 5 £ g
MHOXKUTENHN (€CIH 9TO He06- a*-2a 3a-6
XOLUMO) U OIPemeIuTh 00- @D c _ c S B 1
muii 3HaMeHaTel b Apolei. a®-2q4 a@-2) 3a-6 3@-2)
@ YMHOKUTH YmCIUTEND T Oo6muit suamenarenab 3a(a — 2).
3HaMeHaTeJ b KayKIOW Ipo- ® ¢ B c-3 3¢ .
Oy Ha HemOCTaloI[le MHO- a(a -2) - a(a-2)-3 3a(a-2)
JKUTEJN U3 OO0IIero sHame-
HaTeas apobeit 1 = 1-a = a

3(a —2) 3(a—2)-a 3a(a-2)




Tmasa 1

IIpumep 3. IlpuBenuTte K 00IIeMy 3HaMeHATeJIIO APOOHM:

2a b . x 5

2) 103y " 15x%y%’ %) 22 T 3x16

Pewenue. a) O0IIUM 3HaAMeHaTeJIeM HAaHHBIX Ipo0ell aBjsdeTcs
opuaounern 30x%y?, mockonsky HOK (10, 15)= 30 u mepeMeHHEBIE X
¥ Y B3ATHI ¢ HAUOOJIBIIINM IIOKAa3aTeJeM CTeIeHH.

YMHOKYM YWCJIUTENb W 3HAMeHATeJb IIepBOA Apobu Ha 3y,
a YNCIWTEeJb W 3HaMeHaTeJlb BTOPOIl Apobu Ha 2X W IpUBeAeM
apobu K 00IleMy 3HaMeHAaTeJIO:

2¢  _ 2a-3y _ 6ay b b-2x  _ 2bx

= = u = = .
10x3y 10x3y-3y S»Oxgy2 15x2y2 l5xzy2 <2x 30x3y2

0) PasyioskmM Ha MHOKHUTEJIHN 3HaAMeHaTeJ b KayKIoW Ipodu u

HOJIyYUM:
x x 5 5

21 (x-2)(x+2) " 3x+6 3x+2)

YMHOKUM YHCINTE]Ib U 3HaMeHaTeJb IepBOi aApobu Ha 3, a
YUCJUTENb U 3HaAMeHAaTeJb BTOPOi Apobu Ha (x —2) u IpuUBeaeM
Ipobu K 00IeMy 3HaMeHaTeJro:

x  _ x _ 3x
x2-4  (x-2)(x+2) 3(x-2)(x+2)
5 _ 5 _  5(x-2)

3x+6  3(x+2) 3(x-2)(x+2)

@ YToO6bI BBIMOJHUTH CJOKEHUE (BRIUMTAHUE) PAIHOHAJIBHBIX
apo0eil ¢ pa3HBIMU 3HAMEHATEeJISIMU, HYKHO:

@ HpI/IBeCTI/I ;[p061/1 K Haﬁ,t[PITe CyMMYy palOHaJIbHBIX ,Ep()ﬁef/i
0011IeMy 3HaMeHATeJIo. m—2 L m+ 3 .
@ IIpumenurs npasmia 2m 3m
b P O m-2,me3_3m-2) 2m+3)
CJI0KeHUs (BBIYUTAHWUA) + = + .
. 2m 3m 6m 6m
npobeil ¢ OMMHAKOBBIMU
3HaAMeHaTeJIAMU. ) 3(m -2) N 2(m +3) _
6m 6m
_3(m-2)+2(m+3) _ 3m-6+2m+6 _
6m 6m
_5m _5
6m 6

Ilpumep 4. Haiinure pasHOCTb pPallMOHAJBHBIX Apo0eit
a+6 a—-3

a®-a a® -1




PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

Pewenue.

a+6 a-3 _

a+6 a-3

(12—(1

(a+6)a+1)

a-
a(a—3)

1 aa-1) @-1)a+1)

T aa-1(@+1)

_ a’+a+6a+6—a’+3a _

a(a—-1)(a+1) —

_(a+6)(a+l)—a(a—-3) _
a(a—1)(a+1) -

10a +6

a(a—1)(a+1)

T ala-1)(a+1)’

©

Ciosxenne (BIUMTAaHUE) PAIMOHAJBHBIX TPOOei
C OIUHAKOBHIMH 3HAMEHATEJIIMU

1. BeImloTHUTE CIIOKEHTe
parnuoHaJIbHBIX APO0Oeri:

a) mn_ 2m;
n+2 n+2
m? +n? 2mn
6) 2 2 2 2"
n“-m n®-m

a) mn 2m__ mn+2m _
n+2 n+2 n+2
_m(n+2)
n+2 ’

m? +n? 2mn _m2+n2+2mn_
6) 2 2t 2 2 2 -
n“-m n“-m n“-m

2
(m +n) _m+n

:(n—m)(n+m)_ n-m’

2. HaiiguTe pasHocThb pa-
IMOHAJNBHBIX APO0eit:
m 5m .,

6ab 6ab’

) a ~ 3a .
2(m +n) 2(m+n)’
2a -3 2b-3

B) —% — .
a?-v? o -b?

m_ _5m _m-5m _ —4m _ 2m .
6ab 6ab  6ab  6ab  3ab’
6) a ___ 3a __a-3a _
2m+n) 2(m+n) 2(m+n)
__ —2a _ _a
_2(m+n)_ m+n’
s 20-3 _26-3 _20-3-(2-3)
a®-v? Q% -p? a® -bv?
_2a-383-2b+3 _ 2a-2b _
a® -v? a® -v?
2(a-b) 2

“(@a-bYa+b) a+b

3. BuimostauTe

BUA:

3x—-9 - 5;

x—2 2—-x
2-a

memcr-

a)

2a

) 2a+1 2-
2a -1 -2a’

a) 3HaMeHaTegu APo6Geil OTIUYAIOTCA TOJHKO
suaxkoM. [lomeHsieM 3HAK B 3HaMeHaTeJe BTO-
poii Apobu u mepen SToi APOOHIO U MOJYUUM:

3x—9+x—5:3x—9+ x=5 _
x-2 2-x x—2 —(x-2)

_3x-9_x-5_3x-9-(x-5) _
x—-2 x-2 x—2

:3x—9—x+5:2x—4:2(x—2):2‘

x—2 x—2 x—2

6) 2a+1_2-a _ 2a+1 2-a _
2a-1 1-2a 2a-1 2a-1

_2a+1+2-a a+3

T 2a-1 " 2a-1"




Tmasa 1

4. BrimosiHuTe meiict-
BUS:

[ 3d + 2c .
c-d d-c c-d

a)

2
6) X —2x_x—2'
) x -1 x-1

c 3d 2c
a) c—d+d—c+c—d_
c 3 n 2c _
c—-d c-d c-d
_c¢-8d+2c_3c-3d _3(c=-d) 4

c—d c—d c—d
g X =2x x-2_ X -2x-(x-2)_
x—1 x—1 x—1
=x2—2x—x+2::x2—3x+2
x—-1 x-1

PasinokuM Ha MHOMKHUTENN KBaAPaTHBIA Tpex-
YJIeH B YWCJIUTEJe APOOU U COKPATUM APOOL:
2 _ _
x —3x+2:(x 1)(x 2):x—2.
x-1 x-1

CiosxxeHue (BhIYMTaHUE) PAITHOHAJBHBIX P00
C Pa3HBIMH 3HAMEHATEeJSIMU

5. BbIIOJIHATE CIIOMKEHNEe a)§+iz5'd+4‘cz5d+4c;
PAIIMOHAILHBIX ApO6eii: ¢c d c+d d-c cd
a) 2.4, Gy at2, a-3 _4(a+2) 3-(a-3)
d 3 4 4-3 3.4
6) a+2, a-3, _4@a+2)+3(a-3) _4a+8+3a-9 _
8 4 12 12
b 1 . _Ta-1,
») b a+b’ T 12
b 1 b 1
2a 1 B) + = + =
D oar2s 15-3a° > b2 a+b (a-b)a+b) a+b
_ b 1-(a-b) _
(a-b)a+b) (a+b)a-D>b)
_ bi(a-b) _ a )
(a+b)a-b) (a+b)a-b)
r) 2a " 1 _
a®-10a+25 15-3a
_ 2% . 1 _ 2 ., 1 _
(a-5)?% 35-a) (5-a)? 3(5-a)
_ 3°2a 1-(5-a)
36-a)® 3(-a)
_6a+5-a _ _ba+b _ 5(a+1)
36-a) 3(6B-a)?® 3(5-a)?
6. BeimoJsiHUTE BEIUMTAHNE: a) b+r4a 3 _ b+4 = 3b _
bb-2) b-2 bOb-2) bb-2)
b+4 3
a) bo-2) b-2 _b+4-3b _-2b+4 _ -200-2) _ 2,
b(b-2) bOb-2) b’

b(b - 2)
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6) 1 x+2 _ 1 x+2 _
x-1 352 _3x x-1 3x(x-1)
1-3x x+2 _3x-x-2 _

T 3x(x-1) 38x(x-1) 3x(x-1)
2x-2 _ 2x-1) 2

T 8x(x-1) 8x(x-1) 38x
5 12-a 6 _ 12-a 6

6a-36 42_6g 6(a—6) a(a—6)
_a-(12-a) 66 _ a(l2-a)-36 _
" 6a(a—-6) 6a(a-6)  6a(a-6)

—(az ~12a + 36)

_12a-a*-36 _
6a(a —6) 6a(a —6)

(a-6>  a4-6 _6-a,

6a(a-6)  6a 6a
2 2
r) 3n 3n = 3n”  3n _

n-4 n-4 1
_3n2 3n-(n-4) 3n%-3n(n-4)
"n-4  n-4 n-4 -
_38n*-3n®+12n _ 12n
n-4 n-4’

1) PasyiosxuM HA MHOMKUTENIN KBaAPATHBIN TPeX-
yjieH B 3HaMeHaTeJie IIePBO ApOo0U U MOJYUNM:

7. IlpeacraBbTe B BuIe
Ipodu BhIpaskeHUe

x? 1 x2 1
22% —8x+1 *-1 (x-D@x-1) x-1
_ x2—(2x—1) _ x® —2x+1 _
(x-12x-1) (x-D2x-1)
_ (x-1 x-1

(x-1)2x-1) 2x-1"

Sa  __a | 4ab _
a-2b a+2b 4p2_42
__ 5% __a __ 4ab _

a-2b a+2b g2 _4p2

5a a 4ab

Ta-20 a+2b (a-2b)a+2b)
_ 5a(a + 2b) — a(a — 2b) — 4ab _

(a —2b)(a + 2b)
_ 5a%+10ab —a®+ 2ab - 4ab _

(a —2b)(a + 2b)

__4d®+8ab _ _4a(a+2b) _ 4a
(a—2b)(a+2b) (a—2b)a+2b) a-2b
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b

0 1. OGuIuii 3HAMeHAaTeJ b CYMMbI PAIMOHAIBHBIX IpPO0Oeit L“b + — paBeH:
a+ a

a) a+b; 0) a; B) 2a+b; 1) a(a + b). Beibepure npaBUIbHBINA OTBET.

2. BeibepuTe BepHOE PaBEHCTBO:

a)l+l:a+b;
a b

ml,l_ 1.
a b ab

1.89. Bruimmosiaure

6 L41l-_1 .
a b a+bd
pl,l_ath
ab

_®_

CJ0KeHUe PaIrMoOHAJIbHBIX APOOeii:

a b 2x x 3m 1
a) —+ = 0) =+ =3 B) = + =
) 2 2 ) 7 7 ) n n
2 2 2
4a | ba b c Y 3y
e —+ = e) T —+ 2,

) 3b  3b’ ) @ 42 ’ ) 8xz 8xz
1.90. BeimmoiHUTE BhIUNTAHNE PAIlMOHAJLHBIX APO0OEii:
2) 94>  54°. 2m 7 . 5) 6 b° .

8 8’ 5ab  bab’ 25¢  25¢’
2 2 4 4
r) b -3¢, Py P A g) 2k _ Tk
ad ad 9y 9y 2mn  2mn
1.91. Cioxkure apobu:
2x -1 3x 4b+3 b-1
3x. - .
a) — o 6) — 5
a-b a+b m+5 2m -5
B) u ; T) u .
2c 2c m m
1.92. Haiigure pasHOCTb APOOeii:
3a-17 a “m+4 3m -2
u 2. .
a) 2 2’ 0) 3 3 7
B) x-y - x+y; r) 6b-c 5bfc'
4z 4z 5ab 5ab

1.93. IIpeacraBbTe KaKIYIO U3
5x-2y, 8b+c, 3a

7 7 abc’ b
0) pasHOCTU PAI[MOHAJLHBIX APOOei.

paluoHaJbHBIX Ipoleit

2 B BHUZE: a) CYMMBI PAI[MOHAJBHBIX APOOEii;

1.94. BeImloIHUTE CJIOMKEHNE WU BBIUNTAHNE PanmroOHAaJbHBIX

npobeii:

3x 3y m 2

a) =4+ — 0 - ;

) xX+y x4y ) m-2 m-2
6b+5 2b-5 3n-2k 2n-3k,

B) + > P) - 3
4b-4 4b-4 n+k n+k

) 8x—6+2—2x_ e) a+b a-3

M 322 " 3x-2’ b+3 b+3°
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1.95. BroimmosauTe geicTBUSA:

4 2 b2
8) Ht oyt 6) s
y°-16 y°-16 a+b a+b
4x 4y 10 5¢
B _— T — .
)xz_yz P ) 24 24
3x2 3!/2 . m? + n? 2mn
) 2 27 e) 7 2t 3 3>
(x—y) (x-y) m°—-n m°-n
%) ?+3c  Te-4, 3) 302 2b%+9
A-4 -4’ b2-6b+9 b2-6b+9
2
a“—a a+1b 2 4
) 243, R .
a-5 a-5 x°-6x+8 x°-6x+8
1.96. Haiigure sHaueHNe BBIPAIKEHU:
2
m°-17 18
a - opu m =12,67;
) m+5 m+5 p >
2 14a-49 3
6) 2 """ ppua=12;
) a-"T a-"T p 14’
2
x“—x 5x+4
B opu x = 2,01;
) 2, T2, TP ,01;
2
—4 -6
2c € 5 ¢ opu ¢ = 3,5.
c“—=Tc+12 c¢“-Tc+12 5 9
m+3n m-3n
1.97. [Toka:KuTe TOMKAECTBO ( ) —( ) = 6.
2mn 2mn

1.98. IlomensaiiTe 3HaK B 3HaMeHaTeJie ONHON u3 ApoOeii u IIe-
pen aToil Apobbio, a 3aTeM YIPOCTUTE BhIPAKEHUE:

-5d 2 3

a) 344 80 6) <% - D B) =LY SO,

a-b b-a c—d d-c y—x x-y

-3 3 2a -7 7 2
I‘)m _m+ ; ) a a+ ; e)b—+£;

m-2 2-m a-b b-a b-4 4-b
%) 3y 1 . )az+4b2 4ab

9y2-1 1-9y2° a-2b  2b-a’

1.99. Haiigure 3HaueHne BLIPAYKEHU:

2
x“ -85 4 1
a -—=_ uopum x =3=;
) x—-9 9-x p 9
2_
0) n n+9+7n npu n=+3-1.
n-9 9-
1.100. YupocTuTe BhIpasKeHUe:
a) Tm-1 _ T—4m _ 3m+2
16m-8 8-16m 8-16m’
2x%+11x  Tx-2  x%+14x-23
6) 2 + 2 2
x“—-25 25 —x x°—-25
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1.101. IlpencraBbTe B BuAe APOOK BBIpaKeHNe:

2) 10-9x  9-8x | 5) a®+4 da .
(x-1°  (1-xp’ (@a-27° @2-a’
b2 -5b 3b . ) Pt L c+36

B) - 5 3 e
(b-2)(b-3) (b-2)(3-b) c®—4c-12  4c+12-c¢
1.102. [TokaKkuTe, YTO 3HAUEHNE BHIPAIKEHUS
(2-x)" 3x-2 L x5
x2-3 3 - x? x*-3
He 3aBHCUT OT 3HAUEHHUS IIePEeMeHHOI.

1.103. HafiguTe 3HaueHNe BLIPAKEHUI:

2

a®—4ab 2
a) — =~ ‘éb 5 npu a =6, b =-0,5;
a“—4b 4b“—a
n’+n 9-Tn
n?-81 81-n?

1.104. BroimosiHKUTE CJIOMKEHIE WMJIM BhIUMTAHIE APodeil ¢ pas-
HBEIMM 3HAMEHATEJISIMU, HUCIOIL3YS aJITOPUTM:

nopu n =9,02.

6)

c , 2d 6a _ a x Y
a) —+ 2= 0) ——2; B) =+ Z;
)5 3 ) 7T 4’ )6 9’
5 6 x Y m 3k
r) — - —: A e) = _2%.
)b c’ ) 8y 6x’ ) n b5n’
14 z 8a 3d c 2
K) — + 5 3) — — n —+—5.
) 3x  12xy’ bed  bek’ ) dz  edd
1.105. YmpocTuTe BBIpasKeHUeE:
a) x+3 x-1, 6) 3m—5n+m+2n_
8 10 ’ 9 12’
B) 6a+1_2a+8; r) x—2y+3x+y;
3a a 14 x Tx
2 5c-2 5d-1, 0 2a-1_ 3-2b,
c da ’ 9a 9 ’
m+n m+k 2b-1 1
x - 5 3 + =3
) mn mk ) b2 b
-1 3 3y-1
H) a4 _%; K) y+ - yz .
a a Y y
1.106. Haiigute pasHocts A — B, eciu A=—J;gy, B=_y6+x.
X X

1.107. Haiizure cymMMy ¥ Pas3HOCTBH NPOOEii:

2
1 x a“-b b
a — U ——; §) u —;
) x x+3’ ) a-b a’
—2 _ _
B)i 3m : r) c—-d - c d.
m m+1 d c+d
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1.108. IIpexacraBbTe B Bue Apo0OM BRIPasKeHUe:

a) ™ +n; 6) d - <; B) £ +1;
n d b
2 2
- b
r) x—2; n =% 16 e) 3a- 242,
x y a
3m? 5b 1242
2T —3m; 3) 5— ; u —4x+1.
m+1 ’ ) b+c’ ) 3x -2
1.109. BroimoJsiHuTE CJIOKEHNe MJINM BRIUNTAHNE IPo0eit:
x 5 a a m n
a - 5 6 - ; B -
) x-5 x+5 ) 4a-1 4a+1 ) m-n m+n
1 1 n n a a
r + 5 - H +—=.
) c+3d 3d-c IE) 2n+1 3n-2 e) 2a+3 a-1
1.110. BeinmoHuTE CIOKEHNEe WUJIN BhIUNTAHNE APO0eii:
18 3 5 4y+3
a) ——+ = 0) — - —“~ —;
) c(c-6) ¢’ ) y-3 yy-3)’°
a a 6x+1 2x -1
- ; T + ;
)2w+7) 5(b+7)’ ) 9(x+1) 6(x+1)’
3 3 2 3
- ; + .
) m(n—-m) n(n-—m) €) (a-1)(a-2) (a-1)(a-3)

1.111. IIpuBemuTe palOHAJLHOE BBIPAYKEeHHE K HECOKpaTH-
MO¥ palnmoHaJbHOU ApPOOU:

15 3 b 1-3b
a — M 6 + .
) 2i5x  x ) b+2 3b+6’
-1
B o+ e Tt
2y_y y—2 6m —2 3m-1
) 3¢+l  2¢-1 ) 2y-1 _ 3y-1 |
3c+15 2¢+10° 10y-10z 15z-15y°
2n+2 n+4 5a —4b a->5b
2 - ; 3) —3 PYY) :
n“+2n 2n+4 a“—2ab 2b°—ab
1.112. BremmonHUTE NeficTBUA: Z_G _a-3 a_,
a®+3a a a+3
. b+2 b+2
1.113. Haiigure 3HauYeHNe BBLIPAKEHUS e b 9%
b b-2 2p-p?
mpu b =0,2.

1.114. ITpumenuTe GOPMYJy PASHOCTA KBaIpPaTOB AJIS PABJIOKe-
HUSA Ha MHOMKHUTEJN 3HAMeHaTeJell [Po0eil 11 BBIIIOJIHUTE JeHCTBUI:

2

4d 4 x“+9 x
a - ; 0 -
) d2-1 d+1’ ) -9 x+3’

2a+1 1 2 8
B -— r -
) 2-1 a-1’ ) 3¢+2 4-9¢2’
2 4+y_+y2+16' o b +4c®  b-2c

4-y  42-16’ ) b2-4c?  b+2c’
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1.115. YupocTure BbIpaskeHme:
3 2c¢-5 5 a+6 a+2 5
a) + 5 ; ) - Tl
c+2 4-¢ c-2 4a+8 4a-8 %4
1.116. HaiiguTe 3HaueHUe BbIPAKEHU:
2x x+1 x—1

a + - npu x =0,3;
)1_x2 2x-2 3x+3 P >

2b
y L et - 24a2npna=ﬁ,b=5—ﬁ.
a 2ab-a a®—4b
1.117. ITpumenuTe GHOPMYJILI COKPAIIIEHHOTO YMHOMKEHUA IS
pasJio:keHnsa Ha MHOMKUTEJN 3HAMeHaTesell 1po0eil 1 BHIIIOJIHUTE
IeMCTBUS: )
1 Y m m
a - ; 0 +
) x+y %%+ 2xy+y?’ ) m?-2m+1 1-m’
3x+1 2x—10 a a-1
T2 ; ) 7t 3 .
3x-15 x°-10x+25 64-a a®—-16a + 64
3 a-5

1.118. HafliguTe 3HaueHHe BbIPAMKEHIS -
P 5a-20 42-8a+16

B)

opu a =4,1.
1.119. 3amenuTe M TaKUM [IBYYJIEHOM, IIPX KOTOPOM BEPHO
PaBEHCTBO 10 -5 M

a?—2ab+b®  b2-a®  (a-bP(a+b)

1.120. C momoIIbI0 KaKOro cIoco0a MOKHO pPasJIoKUTL Ha
MHOJKUTENM B3HaMeHaTeJu TaHHBIX napobeit? IlpumenuTe sTOT
c110co0 U BBIMIOJIHUTE NeHCTBUA:

a+4 1, ) 2x+3y-1 1 .
ab-Tb+5a-35 b+5’ 6xy+4x-9y-6 3-2x’
B) L - Y .

a+b ax — 3ay +bx — 3by

a)

1.121. IIpumenuTte GOPMYJIy Pas3IOKeHUsS KBaAPATHOTO TPeX-
YjieHa Ha MHOMKUTEJW W BBITIOJTHUTE AeUCTBUA:
1 2 . 6 3—x x-4
2 T2 ’ 2 T2 ’
a“-4a+3 a“-b5a+4 x“—-b5x+6 x“-6x+8
+2 b-4
B) 2a o —— r)1-— -2
a°-a-6 a°-6a+9 b“+2b-24 b+6
1.122%, VYmpocTture BbIpaskeHue HamboJiee PaIMOHAJIbLHBIM
criocobom:
¥*+10x+24  x+5,

xy+dy-2x-8 y-2°

a)

n-4  n®-3n-18
2m-1 2mn-n+6m-3°

6)

1.123*. JlokaskuTe, 4TO IPU BCEX AONYCTUMBIX 3HAUCHUSX IIe-

1 2
48 T3 T2
ct-4 c“+2 c°-2
OoTpUIlaTeJIbHbIE 3HAUCHU.

PEMEHHO# BBIPaKeHUE OPUHUMAET TOJBKO



PammHaanme BBIPDaXEeHUd

1.124*, JlokasKuTe, YTO 3HAUEHUE BLIPAKEHUS

a®—ac®+2c%-4 a®—4a+4
4 2

a®+2a+2c%-¢ a®+ac®-2a-2c%

He 3aBUCUT OT 3HAUEHUH IIepeMeHHBbIX.

1.125%, YupocTtuTe BbhIpasKeHUE
x2—y? 3622 +12yz
xz—y2+12x2+ 3622 y2—x2—12x.2—36.22 ’

1.126%*. YopocTure BhIpakeHUe:
1 1 1 1
+ + + ;
) a(a+2) (a+2)(a+4) (a+4)(a+6) (a+6)a+8)’
0) 21 + 1 +— 1 +— L .
b“+3b b°+9b+18 b°+15b+54 b°+21b+108

1.127*. JlokasKuTe TOXKIeCTBO
azf(bfc)z bzf(afc)2 c2f(afb)2
(a+c)2—b2 (a+b)2—c2 (b+c)2—a2
1.128*, HalignTe 3HaueHNe BbIPAYKEHUS

1 1 2 4
+ + + opu a =+/3.
1-a 1+a 1+a4® 1+a* p

1.129. BrinoHUTE CJI0KEHUE MU BBIUNTAHUE PAIMOHATbHBIX
npobeii:

=1.

m , n 5a 3a 5x 3
a) —+ = 0) 2= — =2, B) 25+ -5
) ) 52 _ % ) 5+ 5
12¢2 22 mn cd 22 20x2
r - —_—t e) == — .
) 5ab  bab A 3k 3k ) 9a* 94t

1.130. Haiizute cyMMy U PasHOCTH APoOeii:

5x+2 3x, 3a-1 a+2,
2) 7 o 6) ¢ T4

m+n m-n Ty-2 5y+2
B n 5 T n .
) 6a 6a ’ ) 3xy 3xy

1.131. BeITTOTHUTE CJIOKEHUe NI BEIUNTAHNE PAIlMOHAJIbHBIX
npobeit:
a) 5a + 5b . 6) 3¢ _ 1

a+b a+b’ 3c - 3c-1’
B) 4x+3  6x-3, r) m-n _m-2
56x+5 bHx+5’ n-2 n-2
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1.132. BeinosiHuTEe NENCTBUS:

a 3 x? 16
a + : 6 _ .
) a®-9  a%-9’ ) x-4 x-4’
5m 5n 6 2b
B + 5 T _
) m? - n? m? - n? ) b2 9 b2—9,
a? 6ab +9b% y +7y _5y-1,
a”-9b a”-9b y -1 y° -1
2
a“+3a 2a-6 x2 1
K + — 3 — .
) a-1 a-1" ) x®—4x+3 x°-4x+3
2n”-7  n*+2

1.133. HalinuTe 3HaueHVe BBHIDAXKEHUSA —; 5
_ n“-6n+9 n°-6n+9
mpu n =3,1.

1.134. TlomensaiiTe 3HaK B 3HaAMeHaTeJle ONHOU 13 Apobell u
mepen 9TOH APoObIO, a 3aTeM YIIPOCTUTE BhIpaKeHUe:

b 2 m n

a) —— — ; 0) —+ ——
) b-2 2-b’ ) m-n n-m’
) a=4b _sa-14b. ry 40 ¥
a—3b 3b-a ’ Tx-y y-Tx’

2 2

m 4 9¢ 6c-1
+ ; e + .

) 5m-10 10-5m’ ) 3¢c-1 1-3¢

o 2 -2
1.135. Haiigure 3HaueHMe BBLIPAIKEHIS 52(1 e ba 5
_ a“-16 16-a
a =-4,5.
9a +2 30—a_7a—2
a®-4 a® -4  4-4°
1.137. IIpeacraBbTe B BuAe APOOM BEIpAKeHIE:

npu

1.136. YupocTuTe BhIpaKeHUE

y 16 _ a® . 6) 1-6x  9x?
4-a) (a-4)?2 (B3x-1° (1-3x)°
1.138. JlokasxkuTe, YTO 3HAUEHNE BHIPAKEHUS
(a-1)> L 1-2a 2

P 2 5 3 2 He 3aBHCHUT OT 3HAYEHUA HepeMeHHOfI.
— —a a®—

1.139. BoimosiHuTe CJIOKeHNe UK BbIUMTaHUE APo0eii ¢ pas-
HBIMU 3HAMEHATEJIIMI, UCIOJIb3Ys aJITOPUTM:

8a _ b, x 8 m
a5 g 0) 7+ 5% ) 15
9 5 2(1 3b 5a .,
r) =+ ; <t 74
) x y ) 156 5a’ ®) 7d’
2a 1 x 3 1 Y
== - ; 3) 5+ 53 u -,
5m  20mn’ ) vlz oy ’ ) 3x 5y
1.140. YpocTuTe BBIpasKeHUE:
a) a+4+a—1_ 6) 2x-5  x+1, B) n+3 m+3,
9 6 ’ 3x 5x 3n 3m ’
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b-c c-d 3 2y-3 a+3 1
r +—= 2 - ; e - =3
) be ed ’ 7 y g2 ) P} a2’
)6m+1_6+m_ ) 5x73+3x+1
m® m8 ’ Xy x2y )
1.141. HaiimuTe cyMMy X pPasHOCThb Apo0eii:
a) ™y M, 6) bSa+d 4
n n-m a+2 a
1.142. IIpeacraBbTe BhIpasKeHUe B BUIe APOOU:
a) x+Z; 6) £ -2; B) & +m;
x b m
2 2
r‘)3—c+3d; A)M—5 ; e) 4 7n;
x 1-n
8y 150
K) 8 — ; 3) ——~——-3b-1.
) x+y’ ) 5b+1
1.143. BbITIOTHUTE CJIOKEHUE WJIN BBIUMTAHUE NPOOeii:
m 7 2 3 3 4
a) —— — ; 0 +— B - .
) m-7 m+7’ ) 4-x  x+4’ ) 4a-3 3a+1
1.144. BpITIoJTHUTE CJI0KEHUE UV BhIUYUTAHUE NTPOOEIi:
5 20 1-6a 6
a) —— > 0) — + ;
) x  x(x+3) ) aa-1) a-1’
m m y—l 2_l/+1
B _ . 4 .
) 4(n-1) 7(n-1)’ ) 15(y+2)  10(y+2)’
x) b 5 ) 1 3 1

ba—b) a(a-b)’ (cil)c+5) (cel)c—4)°

1.145. YmpocTuTe BbIpasKeHUe:

18 2 x 3x+2
a -=5 0 - :
) a>+9a a’ ) x-7 3x-21"
9 b m-1 m+2
B) gt o= r) ;
3b-b b-3 4m-8 6m-12
y-5 x-5 m+4 9-4m
Il) ) + 2 ) - 2"
xy—y xy—x 4m-24 6m-m

a-12 a-4 L _a
a’+4a a a+4’

1.147. TIpumenuTe HOPMYIy Pa3HOCTH KBAAPATOB [JIA PasJjiosKe-
HUsS Ha MHOMKUTEIU 3HaMeHaresell ApoOeil M MpuBEIWTE BhIpPasKe-
HUe K HEeCOKPATHUMOI IpOoOm:

x? x . 4 3b+1

RECIETI %55 ey

B) 3y 1 . a®+v>  a-b

1.146. BoimosnuuTe neicTBUA:

) 55 ——.
9,21 1-3y’° )az_b2 a+b



Tmasa 1

" -3 3
1.148. HaiinuTe 3HaUeHUe BbIpaKeHUS ¢ +Cr° 4

2+3¢c  3c-c? ?-9

-32
mpu 0—37.

1.149. IIpumenuTe (GopMyJbl COKPAIIIEHHOTO YMHOMKEHUA IJIA
pasJioyKeHUsa Ha MHOYKUTEJIN 3HaMeHaTesiell Apobeil 1 BHIMOJIHUTE
IefCcTBUS:

a)c_2c2 : 6)24 _2.

c+6  ¢*+12¢+36 x*—4x+4 2-x
1.150. IIpumenuTe crmoco6 TPYIOUPOBKU [IJsI Pa3J0KEeHUS

Ha MHOMKUTEJUN 3HaMeHaTeJel Mpo0eil m BBIIOJHUTE IEUCTBUI:
+8 -

a) " -1 6) - + .
mn-6n+3m-18 n+3 3x-2x%+3y—-2xy 2x-3

1.151. ITpumenuTe GopMysy PasOKeHUA KBaJPaTHOTO TPEX-
YJieHa Ha MHOMKUTEJIN 1 BBIIIOJIHUTE J_IteICTBI/I.ﬂI
2 1 . 6 a-3 _ a-5 .
a®-9a+20 a’-Ta+12’

a - ’
) y2—3y+2 y2—6y+5

a—4 a+2

a®-2a+1 a2+a—2.

1.152%, [loka:KkuTe, 4TO IPU BCeX AOMYCTUMBIX 3HAUCHUSX IIe-

PEMEHHON BhIpaKeHUe 5 0, 1 __ 1 IPUHUMAET TOJb-

5-m* 5+m 5-m

KO IIOJIOKHUTEJIbHbIE 3HAUECHMA.

1.153*. YupocTure BbIpaKeHUe

1 i 1 i 1 n 1 I 1
x(x+1)  (x+1)(x+2) (x+2)(x+3) (x+3)(x+4) (x+4)(x+5)
U HalguTe ero sHavenme mmpu x = 10.

1.154. BeinoaHuTe nefCTBUA:

3 4 . 2 . 5 . 1 7 . 1 . 2

2. 12 L 10-:22,
a) 7 9; 0) 25 o B) 35 5 T) 03 3
1.155. IIpumeHuTE CBOMCTBA CTEIIEHU C IIeJBIM IIOKa3aTeJeM U

-3 54

-2
1872

1.156. Beruuciure: (\/108 —/147 ) . 2\/§.

1.157. IToctpoiiTe mapaboay y = x> u mpamyio y=x + 6. 3amnu-
IuTe KOOPAUHATHI TOUEK IepeceueHnsd Ipad)uKOB 9TUX (PYHKIUI.

1.158. 3anumiuTe Bce ABY3HAUHbIE UMCJIa, KpaTHble 7, HO He
KparHbie 21.

Haﬁ,un're 3HaUYeHINe BbIDAKEeHUA
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1.159. Pemtute cucteMy KBaJApaTHBIX HEPABEHCTB

x*-25<0,
x*+5x>0.
1.160. HaiiguTe cyMMy U IPOM3BeJeHNe KOPHEH ypaBHEHM:
a) x>—Tx—2=0; 6) 3x>+5x—-13=0.
1.161. BriGepure pamuoHAJBHBIA CHOCO0 W PEIIUTE CUCTEMY
. . [2x—9y =11,
JUHEHHBIX YPaBHEHUHN
Tx+ 9y =25.

§ 4. YMHOKeHue U JeJieHne PaIlMOHAJBHBIX APo0ei

@ 1.162. Haiiqure 3sHaueHNe BhIPAKEHUS:
3.1.5. 2.91 .43
a)§'1 12’ 6)13 24 15'
1.163. BoimmorHUTE YMHOMXKEHUE: (xz— 1)(x2+ 1)(x4+ 1).

1.164. Pazjoxure HA MHOMKUTE U MHOTOWIeH x* — 8x2 + 16.

BcecomoMHMM, KaK yYMHOMKAIOT U OeJAT OOBIKHOBEHHBIE IPOOH.
5.6_56_5. 4.2_4.3_43_2
12 7 127 14 9 3 9 2 9-2 3°
IIpaBuia yMHOMXKEHUA U IeIeHIA PallMOHAIbHBIX Apo0eil aHao-
TMYHBI IPABUJIAM YMHOMKEHNU U JAeJIeHNA OOBIKHOBEHHBIX APO0eii.

Hamnpuwmep:

IIpousBenenue panuoOHAJBHBIX pPOOei
PaBHO OpPOOH, YHCIUTEJH KOTOPOl pPaBeH
TIIPOM3BEIEHUI0 YHCJIUTENe TaHHBIX IPO-
Oeii, a 3HaMeHaTeJIb PaBeH MPOU3BEIEHUIO
3HaMeHaTeJIell JaHHBIX JPo0ei.

A-C

B-D

A,

Chs
B D

@ Yto0b1 HAWTH NMPOU3BEJEHUE PAIMOHAJBHBIX AP0o0eil, HYKHO:

©) IIpousBenenue uucam- Haiinure mpousBenenne paruoHAJIbLHBIX IPO-
TeJiel JaHHBIX Jpobeit Geit 2x +1 . x2-9

3ammcaTh B UHCJIHUTEJE en x-3 (2x+ 1)2 :

HOBO# Apodu, a IIpou3- 9 (a2
BelleHNe  3HaMeHarTeJsel 2x +31 N _92 = @x+1)-(x 92).
ITaHHBIX APO0ell samucarhb X - (2x +1) (x-3)-(2x+1)

B 3HaMeHaTeJle HOBOU 2x+1)-(x%2-9) _(2x+1)(x - 3)(x +3) _
ApOOH. (x -3)-(2x +1)? (x - 3)(2x + 1)

@) CoKpaTuTrh IMOJydYeH-
HYIO IpO0b, €CJIU 9TO BO3-
MOJKHO.

_x+3
2x+1°




T'masa 1

Ilpumep 1. Haiinmre mpomsBe-
JleHre PaIlMOHAJILHBIX JPO0eii: 3x . m _ 3x'm _ 3mx
a) 8a2b, 3 . S5y 4n S5y-4n 20ny
2’
C
623 ggb 2 o> _a+b _ d’(a+d)
g) B6x” .e0-X 2_12 4 (.2 2\..
) %5 182 o (*-0%)-a
8ab 3 a“-(a+b @
a c = =
Peuiernue. a) el (a-b)a+b)-a a-b
_ 8a%p-c? _ 2ac? .
c-4ab® b’
5) 623 . 25-x" _ 6x°-(25-2%) _ 62 (5-x)(5+x) _  x(x+5)
x-5 1842 1822 (x - 5) 1822 (5 - x) 3

ITpaBuI0 YMHOKEHUSA PAITMOHATIBHBIX IPO0Ei MOKHO UCIOIb30-
BaTh IIPU BO3BEAEHUU PAI[MOHAJLHON ApOo0H B CcTelleHb. Hampumep:

-

00600IITMM ATOT IPUEM U IIOJYUYUM IPABUJIO:

m-n m-n _m-n _ (m-n)-(m-n)

m+n (m+n)-(m+n)

m+n m+n

(m+n)2 '

Y1o0hI BO3BECTH PAIMOHAJIHHYI0 TPO0Hh B CTENEeHb, HYKHO
BO3BECTH B 9Ty CTeIleHb YHCJIHUTEJIb APOOHM M IOJyUYeHHBIH
pesyabTaT 3amucaTh B YHCJIUTENIe HOBOM APOo0M, BO3BECTH B
3Ty cTenmeHb 3HAMEHAaTeJb IPOo-

0M U TOJyJYEeHHBIH Pe3yJbTAT
3amucaTh B 3HaMeHaTeje HO-
BOIl Apoou.

Ilpumep 2. BosBenute B cTe-
IIeHb APO0b:

4 3
o (v o)
Pewenue.
2) (3b25c )4 CLLG TS
2a (2a”) 16a

2x -y

_@x-y® _ @x-y)®
(4xy)® 64x3y3

o (%]

Y10065HI pa3eauTh OJHY PaIHO-
HAJBbHYI0 JpOo0b Ha IPYryIo,
HYSKHO JeJIMMOe YMHOKHUTH Ha
IPO0Bh, OOPATHYIO TEJIUTEIIIO.

4xy

(7

A" _ A

n
J=%

B

(

5
xy3 _
2z

a-2b

5
3
(xy ) _ KOyls
(22>  822°

(a-20b)

(

a+2b

j:

(a+20)

&
SIS

SES
als
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Ilpumep 3. Haiigure uacTHOE:
3a . m 3a , 2n 6an
252 . 15z ey
a -~ . : 7b
) 6ax°y" 16y’ b 2n b m m
6) a +ab:a+b a-3 (a—3)2 _
b b2 2 = -
2 _
Peuwsenue. a) L‘za: 152 _ _a-3, a _
64x°y® 16xy a®  (a-3)
_ 2522 _16xy _ 252%-16xy _ (a-8)a _ 1
64x3y3 152 64x3y% 152 a® - (a-3) (a-3)
— 5z
12x2y2
a’?+ab . a+b  a’+ab P2 a(a +b)- b
0) : = . = = ab.
b b2 b a+b b-(a+b)
Ilpumep 4. IlpencraBbTe B Buje ApoOM palmoHAJbHOE BBIpa-
JKeHue:
a) 3a’b - 2—b3,
y a+b_(a2 bg)_a+b a®?-v®
5 - = =
0) (x+y) ,x+xy a-b a-b 1
I (a+b)(a—b)a+b) 2
Pewenue. a) IIpencraBum | = " = (d + b)
MHOKUTeJb 3a’b B BUAE paIluo-
2
HaJTbHOH npobu: 3a’h = 3“1 b, 14 2 .gp%p2 = 9n? . 300 _
k 1
]63B£I:IOJIHI/IM YMHOKeHHe _ 9l4n2 1 _ ot _mL
APODEH: , B 3n?  k-3in® K
3a% , 2b _ 3a°b-2b _ 2p?
1 94® 1-94° 3a’
6) IIpexcraBuB BhIpasKeHHe (X +y)° B BHUAe DPAIlMOHAIBHOI
(x+y)° 2. Pray _ (x+y) | x(x+y)
u -——7°, TOJIYUYUM: + : = : -
Ipo6 : ouIy (x+y) - : i
_(x+y)? . x-y  _ (x+yPx-y) _ (x+y)x-y) _ -y
1 x(x+y) 1:x(x+y) x x

S

YMHOKEeHNe U JeleHue PAIMOHAJIbHBIX IPo6eit

1. BbImogHHTE YMHO- a) 1.1 _

JKeHUue palluoOHaJIbHBIX n 2

Ipobeii: b 2
1.1 b . a 6) 5 35

a) -3 6) 1L, 2a 3b
n oy 2a 3b

-1 1,
n-12 In’
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2. IIpencrasbTe B BUIE
pamuoHaIbHON Ipobu

IIPOM3BEIeHE:
a+b 4(a—b)2
a) : 5
2(a-b) (a+b)
a-b a-
0) . P
2
5) x-1_ 5y .
y 1-x

a+b_ 4a-b)’ _(a+b)-4a-b)’

& 2@-b) (a+b)? 2a-b)a+b?®
_2a-b),
T a+b’
6)a—b_a—b:(a—b)(a—b):(a—b)z_

c b c-b be
N 5y°  _ (x-1)-5y _

Yy o1-x2  y-1-x%)

(x-1)-54° (x-1)-5y* 5y

Ty l-0ltx)  y(x-DA+x)  x+1

3. IlpencraBbTe B BU-
e palruoHaJIbLHOI IpOo-
0u BHIpa’KEHUE:

24%b 5,

a) [04 ] ;

2

ofy
y+z

3
3

B) | — 4x2 .
3yz

5 (2a%)
2) [2a2bj :( a’t) _32a'%°

C4 (04)5 C20
X 2_ x2 .
6) - 721
y+z (y+2)

3
B) [—4353}3: _[ 4x° ]3: (4x3) __ 64x°

3y2? (3yz2)3 27y%2% "

4. TlpencraBbTe B BU-
Jle CTelleHU PaIMoHAIb-

HYIO OpO0b: et (c2 )2 c?
16a%p” |
a) YR 18 2\9 N
‘ o) () (-
(x-y)"® 0) —g o1 = 9 3 :
0) g o @b (ab®) ab
a’b
5. BelmostHUTE JEeIeHue at . a’ _ a' 18p3 _ a* -180° —942:
PaIMOHAILHEIX Apobeii: 9p° 188° 9 42 93 - 42 ’

at . a?

a) °— ;
9p° 186°

6 Y XYty
92 3x

2
6) Yy :xy+y _ Y . 3x

9x? 3x 9x2 cher2
_ Yy 3x _ 1 .
9x% - y(x+y) 3Bx(x +y)
B) a-38b.6b-2a _ a-3b, b _
a+3b b a+3b 6b-2a
B (a—3b)-b B (a—3b)-b B
~ (a+8b)-2(8b-a)  (a+3b)-2(a-3b)
b

- ’

2(a+3b)
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1 x
r) : ;
-1 x®-2x+1
p__._ p
3p’+p-2 9p°-4

)

- | x __1 .x2—2x+1=
x2-1 x®-2x+1 x%-1 x
1-(x—1)2 x-1
T (x-D(x+1)x x(x+1)

n) Bocmosbzyemcs ¢opMyJioii  pasiioKeHUSA
KBaJpPAaTHOTO TpexujeHa Ha MHOMKUTEJIU U II0-
JIy4UAM: 3p2 +p-2=(p+1)(3Bp-2).
Torpa

P . p _ _p  9p°-4_
3p®+p-2 9p>-4 3p’+p-2 D
_pBp-2)8p+2) 3p+2

(p+1Bp-2)-p  p+1’
6. Bemonnure geifcr- | a) (3a-9):— a _38a-9, . a _
BUSA: a®-6a+9 1 a*-6a+9
3(a-3)-a 3a
a) (3a-9)- —2%& —; = = ;
) ) a®-6a+9 (a-3) a-3
2 _ 4x>-36x 9 _
4x> - 36x 6) 4x” —36x .9,y _ 2 50X . 9-x _
o BB (g | @ SESE)  BES
b _4x?-36x, 1 _ 4x(x-9) _ 4x(x-9) _
B) “ B 9-x  yO-x) —9)
&’)cuc—ay+5bx—byX 4xy x  yO-x) y(x-9)
x(10x - 2y). oy

B) PazyioxumM Ha MHOMHUTeIN MHOTOYJEH, IIPU-
MeHUB CII0CO0 IPYNNUPOBKN:
S5ax —ay +5bx —by = (5x —y)(a +b).
a+b

S5ax — ay + bbx — by

a+b 10x -2y _
5ax —ay + 5bx — by 1
(a+b)-2(5x-y)

(5x—y)(a+b)

Torma

+(10x - 2y) =

7. Haligure 3HaueHume
BBIPAKEHUA

(x713)2: x?
x2-169 13+x

mpu x =—4.

BrimonuauM geeHue:

(x-13)* . «* _ (x-13)° 18+ x _
x?-169 13+x (x-13)(x+13) 42
_x-13

2
IIpn olc:—4 TIOJIy4YUM: x;7213 = _41_613 = —% =
-1

16°
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8. Haiigure 3Hauenume
BBIPAKEHUS

5a° .
2a%—4a+2
opu a = —2./3.

a—l)2

BeIimmoiHUM yMHOMKEHME:

_ sl (P sd®  (a-1P
2a%-4a+2 20%—4a+2 1
_5d®-(a-1" _5d°-(a-1° _ 54°

2(a® -2a+1) 2(a -1)2 2

Ilpu a = -2.3 umeewm:
2
5'(—2\/§) 5-12

5a°
— = = = 30.
2 2 2
x 9 A
9 1. BepHo siu, YTO IIPU YMHOKEHUU JPOOU 3 Ha Ipo0b —5 TONYYUTCA:
3 X
a) 2T 6) < ; B 32
27 x 9
2. BepHo JI¥, YTO TIIPU JeJIeHUU APoOHU % Ha Ipodh % MOy YUTC:
a) 4; 6) 27, B) 39
3’ ad’ a’
2
b (a-b)

3. Kakasa us mpobeit

HUs, & KaKas — Pe3yJIbTaToOM JeJieHus qpobeit

. ———— —— {dBJIdeTCdA PEe3yJbTaTOM YMHOMe-

27 b
C —
a—-b (a b)c?

b

_@_

1.165. BrinosiHuTe YMHOMKEHHNE PAIlMOHAJBHBIX Apobeii, mpu-

MEHHUB aJITOPUTM:
x ,3.

Ta 1 .
) o2

b-2

6) & & B) 2.3,
m m

1.1 a-b a-b
1.1, o

) b ) —— 5
1 2

3) . .
(x-5)° (x-5)°

1.166. BosBenuTe B cTeeHb PAIlMOHAJIBHYIO IPO0OH:

03]

6)(
o

o) B’[mi)’ 0 ()
T w2

1.167. HaiiguTe yacTHOEe paljoHAJbHBIX APOOeIi:

a.T,
a) 239

b.a.
P) ;biz,

x+1 . 1
}K)i ’

yoo(x+1)

x. 7, 5.c.
6);;, B) c 2

2

Yy .1 c-d. 3 .,
m) = " &) —/— g

5

g 1 . (m-3)

(m -3)° 7



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

1.168. BrImosHNTe YMHOMKEHNE PAIlMOHAJIBHBIX APO0eii:

5x. Y . 6) 12a bic. b .d*.
oA . o« 7~ B e
y 15x’ ) p2  4a’ ) ed Tb’
fy M. n . o) .18z, o b . 9m®
nk 2mk’ 6z xy3’ 12mn  p3c2°
1.169. Haiigure yacTHOE palroHaJbHBIX APO0eIi:
am? . m a . a P
a . . B = .=
) n n ’ 3b b2 b ) y2 y b
9x . 5x% | x) 54’ . 150°, o 3V 2y
14y 28,2’ 3cd? cd ’ ab 1843

1.170. IlpencraBbTe CTeleHb B BHUIe PAIlMOHAJIBHON APOOM:

ol ol w2 o)

1.171. BoimosiHUTE YMHOMKEHNE PAIlMOHAJbHBIX APO0eii:

2
c“+2dc ¢ 3 ab-3b m+n 5m
a .d. 6) 3 . . B . .
) d c’ ) b2 3a ’ ) m m+n’
2y | x+1, p®  bd-b5c, Crxy 1
I-‘) 2 : 2 ) : 4 b e) : °
x“+x 10xy c—d b y x+y

1.172. BeinosHuTe AeJieHre palioHaJJbHBIX APO0eii:

) X+y.x+y, 6) ab—2b,a2—2a_
3x 3y ’ a b
mz—mn,n—m' a-b . 3a-3b,
B) T n’ r) at ' a?
b+c . Tb+Tc 1 .
H) : 5 e) 2 : m .
be 5bc m“—8m 15-5m
1.173. BeinonHuTE AEHCTBUA C PAIMOHAJBHBIMHU IPOOSIMIU:
2) x+4 x+5, 6 a-4 a-4,
x2-25 x+4’ a®-3a da*-9’
B) a+2 .az—bz_ r) 1 .. 2 .
b’-ab a’+2a’ a®-2a d®*-4’
x2—y? 6xy m . 1 .
ﬂ) 2 ) e) 2 9 ’
3xy S5y—5x m°—n Tm+Tn

2
3¢+9  (c+3)
ey 3 .

) ) c2—4 4-2c¢

1.174. HafiguTe 3HaueHNE BLIPAIKEHM:
a+2 342

5a-b  (a+bf |
4a+4b 2502_p2’

a apu a=1,9;

) — 3, 1P
2_ —

0) %933(1279 npu x = 6,3, y:_l.
Yy -y 4y°-4 3
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1.175. BosBeguTe B KBaApar, Ky0 U IIATYIO CTeIleHb BLIpasKe-

HUe W 3aIINIINTEe Pe3yJbTAaT B BHAE PAIlOHAJIBLHOMN IPOOI:
2

2
1 6) _.2m° x“+y c—d
——3 - ; B ; r) — .
a2’ ) m-n’ ) 10xy ’ ) c+d

1.176. IlenpiM wmau OPOOHBIM pAIMOHAJIBHBIM BbIPAYKEHUEM
SIBJIAETCS Pe3yJbTaT YIPOIIeHUs BhIPAYKEHUs:

a)

8) (3x-12)- X 6) (3m —n): m=",
B) ﬁ'(2c+10d); 274 (24 + 3);
m (b2-64c?)- be s e) @:(x2 - 25%);
) L (15n - 3m); ) L16:(4_a)o

1.177. BouimosinuTe nedcTBUS HauboJjee PaIlOHAJIBHBIM CIIO-
cobomM:

a) Tn4 —771;3 . m5+m42 ; n7+n52 . n62+ n4 .
m*+m (3m—3) (2n—2) 9n“-9n
1.178. Haligure 3HaueH1e BBIPAYKEHUA:
(m+37 _(2m+6)°

opu m=\/§+2;

(2m -4 (2-m)’

atb  (2a-2b)
(2a-20) (3arsb) a=\3-2 b=4-13.

1.179. BommosHuTe neicTBUA:

a+6 a-3 | 2-a . ad’-4a+4
a) . 2 ’ 6) 2 : ’
a-3 a°+12a+36 a 2a
x+3 m?+10m + 25 2
—(x - 3); T 71(m —25)'
x2-6x+9 ( )’ ) m->5 ’
1 16 -c% | m?-12m +36 . 5m - 30
ﬂ) 2 : ’ e) : 2 ’
¢c“-8c+16 ¢ 3m+21 m2-49
) 2x+6y  x%—20xy +100y>
100y2 - x2 Tx+21y ’
3) 4x2—y2 _4x2+4xy+y2.
2x% + 28 1243 + 6x2
4x2—9y2 . 24y .
u) 2 2 PE
18y 4x“+12xy +9y
5x-15
K) 2 (8x* —18x +27).



PammHaanme BBIPDaXEeHUd

1.180. HailizuTe 3HAUeHHE BBIPAMKEHUA xz_zzxy ;yz :y2—3x2
npu x =25, yzx/g. Wy Y
1.181. IIpexacraBbTe B BUe CTEIEHN PAIlOHAJbHYIO IPO0h:
2) 25m2nS | 5 xByt ) (m-ny?® (c+ad) .
PO (a+9)° ’ 10,15 M6 (c—a)?

1.182. IIpencraBbTe BhIpAsKEHME B BUJe HECOKPATUMOI paIno-
HaJIbHOU Ipoou:

x—x .x279 6) x22725_ 5x — x2

a ; : .
)x2—3x+ax—3a x2-1 ¥2-4 xB+2x%-4x-8

1.183. YopocTure BhIpakeHUE:

a) x21_9 '(x2—4x+3); 6) M:(xﬁ 2x);
g 2°M . 9m? -4 : 5 10b2—9b+2:5b—2;
8m+2 2m?-5m+2 25b-36  H5b+6
2 xz+8x+15 . xZ—sa; 0 a2—8a;16 : aZ—5a+4.
x“+8x+12 x°-25 4-a a“-5a+6
1.184%*, BeimosinuTe neicTBUs:
) 2x22 | 9xy-4xy . 3y+2y, 6) 3c%2x . 6c%x° | dex?

3x-2x  10x%2% 254522’ ax—bx o2x—p2x a+b’

1.185%, BeIinoJHNUTE OeJjieHre W 3alUIINTe YaCcTHOEe B BHUIE He-
ac+ay—-cx—xy . cx+xy—ac—ay

THUMOMN n: :
COKpa’ ol 1po6 bx-5x—-ab+ba ab+6b-2a-12

a+b  b®-3ab+2a®
a-b 2a%+ab-b?
1.187%*, BoimoyiHuTe AEeHCTBUA C PAIlMOHAJbHBIMU APOOAMU:

1.186%*. BrITtoTHUTE YMHOMKEHUE

x2+xy .xz—y2+36—12x_
a) 6x-x2+y>-6 2_y2 ’
- y —-oy X -y
6 m+n . m?+mn

m2-5n+5m—n? . 25-n2-m?-2mn

1.188. BrimosHuTe yMHOKEHUE pPaIlMOHAJBHBIX Apobei, mc-
TOJIB3YS AJITOPUTM:

a)§.4. 6)#'“' B)L.

1, 1 . 5
b 3, ;, C4 672, I‘)

y+2 y+2°




Tmasa 1

1.189. KakxumM mpaBUJIOM MOYKHO BOCIIOJIB30BATHCSA IJIS BO3-
BeleHIs B CTelleHb pallloHAaJbHOUN apobu? BosBenuTe B CTeleHbL
paIroHaJbHYIO APO0h:

) et
3 4 6
o< w()s o)

1.190. Kaxkum geiicTBeM MOJKHO 3aMEHHUTH AeJIeHUe Palliio-
HaJbHBIX Apo0Oeii? BhImoJIHKUTE JejieHne PalMOHAJLHBIX IPO0eit:

n.5, 6x2.y, a® .1, 1 .d+5
A [ A B) =~ = T : .
3 n’ ) y  x2 ) b a’ ) d+5 ¢
1.191. BeinosiHuTe OefiCTBUSA C PAIlOHAJIBHBIMU IPOOSMIU:
12a , b X . X a*v | ed
. . 6 . X . B . ca.,
b 3a ’ ) 5y3 y2 ’ (;2 ab ’
) 3m . Tm? . ) 7a%b . ac® . e) 535.1/3 . 9C2.1/2
16n2 12n° 2¢ 14b° 2 1528

1.192. BosBenure B cTelleHb BbIparKeHUe:

a) (—8;;‘3)2; 6) (—’;’)3; 5) (—?’b) ) (—2’;‘:2)5.

1.193. BoimosHNTe YMHOMKEHNE PaIMOHAJIbHBIX APO0Oeii:

2
a“-3ab p ¢ c—d
a) ——— = 0 . .
) b a’ ) 3¢c-3d cd’
x+5 1 5m —5n m2
B . 5 T . .
) x x%+5x ) m3 2n-2m

1.194. BeIimmoiHUTE [OejieHle PallOHAJbHBIX Apo0eii:

m-2n . m-2n xy+3 _x2+3x
a) : ; 6) u.f;
m n X y
5b+c . 10b%+ 2be 3 . 1
B) —5— 3 r) — PSR
c c a“-6a 6a°-a

1.195. BroimoiauTe geiicTBUSA:

a) a2—36_a+1. 6) m2—n2.5m—5n.
a+l a+6’ m3 mt
B) x2+3x.x2—2x. ) 3c . 1 .
X°2—4 x+3 "’ 2_qd? 2c-2d’°
2 a’-9 y—52 2y-10
ﬂ) a . . ( ) . Yy

o) WO .
6-2a a ’ ) 1-y 2_1°



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

. b2-9 b -3b
1.196. Haiinure 3HaueHWe BBIPAXKEHUA —5— - npu
2 +b b+l

b=0,01.

1.197. BosBeaure B KBaApar, Ky0 1 YeTBEPTYIO CTEIE€Hb BhIPa-

2
KeHHe — 32" b
a“-b

1.198. IIpuBenuTe K pannoHaJbHONH APOOM BbIpasKeHUe:

4x-2
a) (a-7) = 0) (2x—y)-7i+yy;
b-3 m-1, .
B) g (30-1); D "o (1-m?);
2) — o+ (100 ~5a); o) 11 (9¢ 1),

1.199. BrinosiHuTe OeficTBUA ¢ PAIlMOHAJbHBIMU LPOOAMMU:
(2a - 2)2 . a’+d°

a®+a® a®-1

1.200. YopocTure BhIpaKeHUE:
x*-6x+9 4x+6 6) 9y?-6y+1 . 3y-1,

2) 2x+3 x-3" 4y -2 2y-1’°
2 2 2
n“-4n+4 n°+n x“-2x+1
B . ; N(x-1):=—}———;
) 5n -10° ) ( ) 2-1
a+7 a’-16a+64 y>-10y +25 2
. ; e) -—Z " :(b- ;
) a-8 a®>-49 ) y+3 ( y) ’
c-2d 5d2-d x+5 9
. ; 3 H(2x° +20x +50).
) 1-5d c2—4cd+4d2’ ) 3x -1 ( )
1.201. IIpexncraBbTe B BUJE CTEIEHN PAIMIOHAJbHYIO IPO0b:
6
8 m-n 8,12
a) 429110; 6)(912); abw'
bec c’d (a+b)

1.202. YupocTure BbIpakeHle, Pe3yJbTaT 3aluIlNTe B BHUIE
HECOKPaTUMOM Jpobu:
3x2-6x xz—l_ 6 x2—16_ rdx

a) : ’ : .
x2+x7ax7a x274 xzfaz x37a2x+x27a2

1.203. BeinosiHuTE HECTBUS:

3 (q—13)
D 3 sas @739

2 2
-3 2 -9 -1
x2 T _x2 ; ) (4m2—5m+1):L.
x“+T7x+12 x°-1 m

b-3 . 6-2b
4%2-1 20%2+7b+3’
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x2+ ax +bx +ab . 2-a

x2—ax+cx—ac X2—C2

HECOKPATUMOM paIlMOHAJbHOU APOOH.

2

1.204%, IlpexmcraBbTe YacTHOE B BUjE

1.205%. BeinoIHUTE YMHOMKEHVE PAIMOHAJBHBIX BBIPAKEHUN:
a-b+c
a®—b"+c“+2ac

1.206. Ormpegenutre IOPSAAOK [OeHCTBUH B BbIpaKeHUU

(% - 2% . 0,15) 10,3 1 HalifuTe ero 3HAUEHHeE.

1.207. I'padpux QyHKITUU f(x)=x3 MPOXOAUT UYepes TOUKY,
abciucca KoTopoil paBHa 4. Uemy paBHA OpAUHATA 3TOH TOUKM?
Haiigure snauennue soipaskenus f(—1)+f(0)—f(2).

1.208. BeinosiHuTe AeiicTBUS:

5 5 7
1 3 4'-64
a 5—) (—) ; 6 .
) ( 3 16 ) 16*
1.209. Boeruncinre, UCIOJAb3YsA CBOIICTBA KBaAPATHLIX KOPHEIi:

a) /5044 -550; 6) 3.8 - 5426 - 2./13.

1.210. Pemture nBoiiHOe HepaBeHCTBO —1 < 2 — 5x < 3.

1.211. B mkosbHYI0 OMOJIMOTEKY AOCTABUJIMN YIAKOBKU C HO-
BBIMU yueOHUKaMU. Umcjao yueOHMKOB B KaiKIOW yIIaKOBKe Ha
15 meHbIle umciaa yIakoBOK. CKOJIBKO YUEOHMKOB B ONHOI yIIa-
KOBKe, ecau Bcero gocrasjieHo 700 yueOHUKOB?

§ 5. IIpeoOpa3oBaHusa PAIIMOHAJBHBIX BHIPAKEHUI
1.212. Haiigure 3HaueHMe BbI Hus 4 8.6 8.1

) afi/iuTe 3HATCHNE BHIPAMKEHUA 4.5 17 o
1.213. YopocTure BhIpaKeHUE:

a) \(-3,47); 6) \Jy?, ecm y > 0.

-4
15
1.214. Beruucaure: 47-(%) 1(—2) .
IIpu permrenum MHOrEMX 3ajgad TpedyeTcs YIIPOIIATH PAaIHO-
HaAJIbHBIE BBIPAMKEHUsS, MPUBOASI MX K PAIMOHAJILHBIM IpO-
0am. [ BTOrO BBITIOJHAIOT IPEOOPA30BaHUA PAIMOHAJIBHBIX

BBIPAKeHUHN.



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

@ Yr1o06sI Npeodpa3oBaTh panuoHaJbHOE BBIPAKEHUE, HYSKHO:

@ YcTaHOBUTDH MOPAIOK IEeMCTBU YopocTuTe BhIpaskeHue
B BLIDAYKEHUH. ﬂ:(3m m )

@ BsimonHUTH IerCcTBUS IO TIO0-
PALKY, HCIOJL3ysd IIPaBUJA CJO- 0 ‘ m
JKeHUA, BBIUMTAHUA, YMHOMKEHUS w \n —5)-
U IeJIeHUs PallioOHaJIbHBIX APO0eii. ®

Ilpumep 1. IlpencraBbTe BhIpasKeHUE (1 - 2) . % B BHUE pa-

I[IUOHAJILHOM APOOM. boa

Pewenue. O CHauasa He0OXOAMMO BBINOJHUATH BBIUNTAHLE
BbIPAKEHUII, CTOAIINX B CKOOKaxX, a 3aTe€M BBIIOJHUTH YMHO-
JKeHue.

a b _a® b _ (a-b)a+b),

@Y = @ aw
2) (a-b)a+b) . b _ (a-b)a+bb _a+b
ab a-b  abla-b)  a

IIpeoGpasoBanme pPaIMOHAJIBLHOTO BHIPAKEHUS MOYKHO BBITIOJI-
HATH HE II0 IeHCTBUAM, a «IeI0uKoii». B JTaHHOM cayuae ImoJIydYnM:

(g.g.b _(a® _v). b _
b a a-b ba ab a-b

:(az—sz. b _ (a-b)a+b)b _a+b

ab a-b ab(a - b) T a
Ilpumep 2. Halinure 3HaUEeHVE BBIPAYKEHUA

2 1 3y V1 1
- - . — > | mpum x = .
(2x+y 2x -y y2_4x2) (sz 2 p 8

Pewenue. YHPOCTI/IM BbIPpaXeHne, BBIIIOJIHUB HeﬁCTBI/IH II0
IIOPAOKY:

2 1 3y 2 1 3y  _
— — = - + =
2x+y 2x—y y2_4x2 2x+y 2x—y 4x2_y2
_ 22x-y)-QCx+y)+3y _ 4x-2y-2x-y+3y _ 2x .
(2x+y)(2x-y) (2x+y)(2x-y) (2x-y)(2x-y)’
2) 1 _ -4 4yt @x-y)Rx+y),
8x2 2 8x2 8x2 8x2 ’

) 2x ,(_(foy)(2x+y))=_i
(2x-y)(2x - y) 812 4x’



Tmasa 1

IIpu x = s HOJYUYUM: —

1 __8_ 9
4x 4 ’
Hpe06pa3013aHI/m panmroHaJIBHBIX Bpra)KeHI/Iﬁ MO HO BBIIIOJI-

HATH HAPAAY C APYTUMU, PaHee N3YUEeHHBIMU IIPeo0pa3oBaHUAMMU.

Ilpumep 3. YupocTurte BbIpasKeHUE (cf1 +a’2)
IIpUBessA ero K palvoHaJbHOHN ApoOu.

.azfl_ 1
a a-1’
Pewenue. 1) al+va?= l+i2 = 'Hzl;
a a a
9 a+1_a2—1_a+1. a _ (a+1)-a B 1.
) 2 a2 a2—1_a2(a—1)(a+1)_a(a—l)’
11 1 1-a
3) a(a—1)

_ _ _ 1-a
a-1 a(a-1) (a-1)a

__ a- 1 _1
(a-1)a (a-1)a )
ITpaBuia Tpeo6pasoBaHUA PAIMOHATLHLIX BLIPAMKEHUI MOK-

a
HO HCIIOJIB30OBaTh M OJIA HpeO6paSOBaHI/IH Bpra)ReHPIfI, cozeprxa-
X KOPHM!.

Ilpumep 4. CokpaTure npo0db:

x-3Jx | 3Ja-a, b-2vb +1
Ve Pt P G
eoade (V)-8 Vx(Vx-3)  yp_s
Pewenue. a) sl 5Te = s =
; sJa—a 3a-(Va)  Ja(3-Va)  Ja(Va-3)
) G R e R (T
__\/E+3; 2 2
gy 0201 _ (Vo-1  (1-vo) 10
Jo-b b(1-b)  Vb(1-Vb) '

Ilpumep 5. YupocTute BhIpasKeHUE

_ 1 1
1 \/;+1)(f \5)
Je+1 Jx-1 (\/;+1)(\/;+1)
Pewenue. 1) 1 il (\5—1) .
_ (e
2

_(ﬁ—l)(ﬁ 1)
(Ve+1)  (Va+1)Vao-1)
_ —\/;—1)2 =x+2\/;+1—x+2\/;—1_4ﬁ
(\/;) 1 x-1 x-1’
L (-1 e

Ve - ==

4Jx | x-1
3) x-1

N =4.



PammHaanme BBIPDaXEeHUd

@ IIpeo6paszoBaHusa PAaMOHAJIBHBIX BBIPAKEHHI

1. IIpeacraBbTe BbIPAKeHUE

1_270’4_& . b
b p2) a-b

B BHUJe ApOOHU.

2 2 2

1)1-2a,a _b  2ab a _
b2 v b

B2 _2ab+a® _ (a-b).

- b? o2

gy (@=0 b _
b2 a-b

_(a-b b _a-b

b2-(a-b) b

2. Haiigure 3HaueHUEe BBIPAKEHUA
1 ) . a®
a-1) 1-2a+a

(a+1+ 3

mpu a=-2,13.

IIpeoOpasyem maHHOE BBIDAKeHUE
«IIETIOYKOM »

2
(a+1+ 1 ): a S =
a-1) 1-2a+a
_(a+(a-D+1, @ _
a-1 (a-1)°
_a®-1+1 (a-1)?% _
a-1 a2
2. 132
AT
(a-1)-a

IIpu a =-2,13 monyuum:
a-1=-2,13-1=-3,13.

3. YupocTuTe BhIpakKeHIe

( a-4  a+2 j 1
a®-2a+1 a®>+a-2 (2a—2)2

1) KopusaMu KBagpaTHOrO Tpex-
uneHa a’+a—2 ABIAIOTCA UHCIA
a,=-2, a,=1, sgaunr, a’+a—-2=
=(a +2)(a -1), Torma:

a-4 __a+2 _
a®-2a+1 a®>+a-2
__a-4 _ a+?2 _
(a-1)?% (a+2)a-1)
_a-4 1 _a-4-(a-1) _
(a-1% a-1 (a-1)
=773 3

(a-1%

-3 . 1
2)(a—1)2 (2a - 2)
_ -3 (2a-2)* _
C(a-1)? 1

_-3(2a-2)" _ -3-4(a-1)° 19
(a-1)>? (a-1)>? '
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4. IIORaJ‘KI/ITe, 4YTO 3HAUYeHMHe BbIpa-

JKeHUusa
]. x* —4y°

3xy2 - xzy

4y _ x
x? - 3xy xy-— 3y2
He 3aBHUCUT OT 3HAUEeHUH IlepeMeH-
HBIX.

3HaueHUe BBIPDAKEHUs IIPU pas-
JINUHBIX B3HAUEHUAX IEePeMeHHBIX
u3 00JIaCTU ero OIpPeJeIeHUA MOXK-
HO HaWTU, IPeABaAPUTEIHHO YIIPOC-
TUB ero:

4y x _
D — - 2
x“-3xy «xy-3y
= 4y — x =
x(x-3y) y(x-3y)
_ 4yt
xy(x - 3y)’
2 2 2 2
2) 4y° - x x° -4y

xy(x -3y) 3xy? — 2%y -
_ 4y2—ac2 L xyBy —x) _
xy(x -38y) x%-4y°

(47— 2%) xy(3y - %)
- xy(x - 3y)- (xz - 4y2)
xy(ac2 - 4y2)(x -3y) -
xy(x — 3y)(x2 - 4y2) -

ITosyynusm, 4TO pE3yabTaT YIPO-
IeHusi paBeH uYwucay 1, 3HAYUT,
mpu JIIOOBIX 3HAUEHUAX IIepeMeH-
HBIX 13 00JIaCTU OIpefeseHUs 3Ha-
YeHWEe MOAHHOTO BBIPDAYKEHUS paB-
HO 1, T.e. He 3aBHCHUT OT 3Haue-
HUHN HepeMeHHBIX.

5%, YropocTure BhIpaKeHUe
q_ta-4
a
£
a

3anuieM apodb B BUAE UACTHOTO
g 4a-4
u moayymm: — % =

2 4

a

o )

=a2—4a+4:2—a _

a a
(2- a)2 ‘a
= =2-aq.
a-(2-a)
6. YupocTure BhIpasKeHNne 1) -2 _p-2 11 _ L
1 12 a 2w 20
(a_z —p2 ) . (— - f) —1, mpuBensa
a b a

ero K HeCOKPaTUMOU Apo0u.




PammHaanme BBIPDaXEeHUd

:( ab )2 __a*?® |
b-al  (b-a)*’
b2 —d® . %

a?0®  (b-a)

_ (b-a)(b+a)- a®b?
N azbz-(b—a)2
4) b+ta _{_b+a
b-a b-a

_b+ta-b+a _ 2a
b-a b-a

_b+a,
b-a’

_b-a _
b-a

7. IlpuMeHUTE K BBIPDAKEHUIO aJI-

) 5vb +0\5 VBb (V5 + Vb _

;‘(’)II)ZHZZOg;IOHPaLHeHHH PaIMOHAb- NG N
5Jb + b5, =+/5b;
R o melom 3 _
6) M - 5
som _ (BAm)  Bm

(V3 — )43 +Jm) V3 +im’

8. YupocTure BhIpaskeHue N Ja -4 . oab _

[f—f 2Fj a-2Jab +b Jaivb a-b

Ja +b a+b ’ =ﬁ_\/3 oD
Ja+\b  (Ja - f)(\/3+f)

_a- 2\/_+b+2\/_
(Va -b)(Va + o)
_ a+b
(Vo - f)(JLI)
a+b a—2\/ﬁ+b:
(J— Jo)(Ja+o) a+b

(a+b)-(Va b))
Ja - \5)(\5+I) (a+0)

—
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9. Haiigure sHaueHne BbIPAMKEHUS

NFR IS
Jo iz Jerdy y

upu x=0,6, y=0,006.

prOCTI/IM JaHHOE BBbIpalKeHUue:

N N
Ve Jeody v
= ey,
NEEN RN

Jx
Jy

ITpu x=0,6 u y =0,006 mosyuum:

[0,6
2% =2 /[ 22 =2J100 = 20.
\j y 0,006

Pesynbrar npeobpasoBanusa JPOOHOTO PAIMOHATHLHOTO BBIPDAYKEHUA MOJKET
0 OBITH: a) IIeJIBIM PAIMOHAJIBHBIM BBIpAKE€HUEM; 0) APOOHBIM DPaIlMOHAJb-
HBIM BBIDa’KeHUeM; B) PAI[MOHAJLHON APOOBIO; T') PAIlMOHAIBHBIM UMCJIOM;
II) UppaIrMoOHAJIBHBIM YMCJIOM. BbibepuTe mpaBuyibHBIE OTBeThI. IIpuBenu-

_@_

1.215. YcraHoBUTE OPAIOK MelicTBUII 1 IIpeobpasyiiTe BbIpa-

Te IPUMEpHI.

JKeHue:
X X 9
a) [ -X). L.
)(5 3) x27
X+ 1 1
B) 2y.( - );
y x-y x+y

6) (l_l): 2n-m,

m n 3mn

o (1-m): (1)

1.216. YupocTuTe paruoHaIbHOE BhIpaKeHU’e:

o (-2 55

2c-d . (4¢ 1
r 2L -2
) cd (d2 )




PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

1.217. YupocTuTre BBIpaKeHUe gbgz,iz'(%_l) U HalguTe
—a a
ero 3HaueHue Ipu a = 8%, b= 1%.
1.218. BeinonHuTe AedCTBUA:
2 2
40 a“—12a + 36 x“+1 ). 1-x
al—+a+6| ——; 0)| x— : ;
)(06 ) a?+4 )[ x+1j x2+2x+1
1 .c2—9_c—9_ 1) 5 m+2 ,m2—4
2+6c+9 c -9’ m-2 m2_-2m+1 B5m-5"

1.219. HafinuTe 3HaueHUe BhIPAKEHUS

5b b ). 9v°-3b
- : upu b=4,5.
(4b+2 24b) 1—abrap? P ’

- 2n-1

2
1.220. JTokaKuTe TOMKIECTBO (1 L _op- 1)1( dn” 2n)=—2n.

1.221. YopocTuTte BhIpasKeHUe:
a) Y2 _ _c Lc®-25  6c-1,
c-5 c+5 c c-5"
2%-y-1 -1
6) Y . Y + 2_l/ .y ¥ .
yi-1 y°-1 1-y y+1

1.222. IIpeobpasyiiTe pamuoHaJIbHOE BBIpAKEHUe:

1 4 1 (A2 .
a)(Za—él " a+2j (a*-4a +4);

6) 2b n b .26-9  5b+25
b-5 p2_10b+25) b2-25 b-5"

B) 4xy . 1 . 1 .
2
xZ—y2 xZ—y2 x2+2xy+y2

12 6m . 3 m
I-‘) 2 + 2 2 - .
m -9 9-6m+m m“+3m 3m+9
1.223. JlokaKkuTe, UTO 3HAUEHUE BHIPAKEHUS HE 3aBUCHUT OT
3HAUEHUN IIepeMeHHbBIX:

b2 a |.a+b 1 4 2
a + : : %) — . —2u)-u:
)(ab_az a_bj 2 )(y+2 4_y2j (v*-2y)- s
94°-16v> ( 3b-4a  B3b+4a ),
Ta 4b>-3ab  4b%+3ab )

B)

2 . 1 1 m+3
T) (m —2m+1) [(1—m)2 l—mzj+m+1'
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1.224. Yopocture Ipo0OHOe pallliOHAJbHOE BbIpaKeHue, IIPH-
MEHUB 3aKOHBI apU(PMEeTUUECKUX NeHCTBUIL:
4y°-9 . 3+2y  9-4y.
2y2—7y+3.1—2y 3-y’

6)( 3x—x2 4 2x j,(2x2_x_15);

x2-6x+9 2x+5

a _ a+2 . a2,
B) (a26a+9 j (2a 6) ’

a®-a-6

p 8 . 3p+4 1
r) 2 o3 0.2 - .
3p°+p-2 9p°-4) 9p°-4 p+l
1.225. Hcmnosb3yiiTe CBOMCTBA CTEIEHU C I[eJIBIM II0OKA3aTeJIeM

¥ BBIIOJIHUTE AEHCTBUA:
-2 -2 a+b\?
a) (b -a )(—) ;

ab

6) (a?+2(ab) " +672)(a+b) s
2
B) (a‘l—(a—b)_l)-(alibj -1
a?+b7? ab -
) al+p? (a2+b2] '

1.226. Kakoe mpaBMJIO MOYKHO IIPMMEHUTDH IJIsI COKPAII[eHI
Ipoou:

a) 2\/E+a_ 6) 2\/;—x.
\/E b x_4 b
m-6Jm+9 b-25b +5
B) ———— r ——=7?
3Jm-m 5-b

BruimosiHnTE COKpallieHie B COOTBETCTBUU C IIPABUJIOM.
1.227. BoInoJIHUTE BBIUUTAHUE
x-y x+4\xy +4y

Je+fy  Jx+2fy

IpegBapUTEJIbHO COKPATUB IPOOH.

1.228. BeinosiHUTE AECTBUS:

a) Ja b, 6 \/;—1+\/;+1.
Ja—-Jo  Ja+o Jr+1 Jx-1
5) 10m . 5 r) N

nem " ndm’



PammHaanme BBIPDaAXEeHUA

1.229. VcramoBuTe MOPALOK HOENCTBUI M YIIPOCTHUTE BhIPa-
JKeHue:

_xy ). xPy
Y (J’T ry) ey

Jm 8Jm |. Ym+2 |
0) (f+2+ m_J- ol

1 1 Ly-1,
®) (x+xf+x—xfj 2’
x+Jx
o (22 oz 1) (1-Vx).
1.230. [Joxaxkute, YTO 3HAUEHUE BHIPAKECHUS
( 1 Ja j:ﬁ—l
Ja+a a+1 Ja

He 3aBUCUT OT 3HAYECHUN nepeMeHHoﬁ.

1.231. Haiigure 3HaueH1e BbIPAYKEHUS

Je+1 o Jx-1 _
(ﬁ—l Jx +1 4\/7j (\/;_ﬁ) mpu X = 7,25,

1.232%, IIpencraBbTe BbIpa’kKeHUEe B BHAE PaIMOHAJbHON
Ipoom:

1-38 a—bbicc a-3+2

X . —c. a

a) 6x-9 ’ ®) p__ac’ %) R
x a-—-c a

1.233%. YupocTture ApoOHOE palroHaJbLHOE BhIpAKeHIIe

2 2
2

xy — x? xy — y2 1.1
X oy
u HaﬁI[I/ITe €ro 3HaueHue IIpu X = —%; Yy = %

1.234%, TIpeobpasyiiTe pariuoHAJHHOE BhIPAKEHUE

yz—xy_ 2y2 1_x l_i . xy

i+ B-xyrxyt-yP y v ) y+1
1.235%. YcraHoBUTE IIOPAMOK OEHCTBUII UM YIIPOCTUTE BhIpa-
JKeHue:

2x

1
3x+ x° X 1-x
a) |1+ J . 6) — .
3+x x+1 1+2x+«x 1 (l—x]

2x
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1.236%*. IIpeobOpasyiiTe palnoHaJIbHOE BhIpasKeHUe K HeCcoKpa-
TUMOI IPOOIM:

2
x%+2x 1 . 52
a : X - -x+2|;
) 4x2-1 (x+2 (x+2 ’

6) a? . a’p . a + b . b2
a®-v? a®+v? ab + b2 a®+ab a®-bv?
1.237*% HawuboJsiee pallMOHAJBbHBLIM CIIOCOOOM HaliguTe, MpPHU
KaKOM 3HAUEHUM MepPEeMeHHON g 3HaueHNe BLIPAXKEeHUS

2 2
x x x x a 1
= -=4+1|(5+=+1|*—/———F paBHO ———.
(a2 a ) (a2 a ) xt+ x2a? - a* P 125
1.238*. YupocTuTe BhIpasKkeHUe 1 . 3b .
a—_3 e+l abc+a-3c
b 1 b

c
1.239%, JlokaskuTe, YTO 3HAUEHNE BHIPAKEHUS

-1 -
a—-4 1 a+2 a
~a+3 - -a
(5 o)t it )) -

He 3aBUCHUT OT 3HAYEHWI IepPeMeHHOM.

1.240%. PazjoKuTe UYHCANUTENbL APO0M Ha MHOMKUTEJIN U CO-
x+x +y—\/;—2\/xy
T~y
1.241. IlpexncraBbTe B BHUJE PAIMOHAJLHOM JIpo0OM BhIpa-
JKeHue:

21 m , m 3 2 .a—-5b
a) =2+ 0 - : .
) m? (7 2)’ ) (a+b a—b) a-b
1.242. YcramoBUTE MOPAMOK AEHCTBUH U YIIPOCTUTE BhIpa-
JKeHUme:

KpaTure Jpoob

a) (x_‘ly).xyz; 6) m‘3”:(ﬂ2_3);
y x (x+2y) mn n m
8b _a). . 7. _9)\2_ 14
B) (7 Zb) (a +4b); ST (b-2) - M
1.243. BroimosmHUTE IIpeo0OpasoBaHMWE pPAIMOHAJIBHOTO BbIpa-
SKEeHU:

a) a_1+a2 ,a2+2a+1'
a-1 a-1 "~



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

2

21 m“+8m+16
) +m-4| ———;
)(m+4 ) m2+5 ’

¥2-4 224 Pidx+4a’

B) x+6 1 . x

o 1 a®-a+1

1.244. Hatigure 3HaueHMe BBIPAKEHUA 1 —a|i—5———

mpu a =-8,1. @’ -2a+1
1.245. [JokaKuTe TOMKIECTBO

2
(36 —0t—6)=2 a =6-a
6-a a®—12a + 36

1.246. Ompenenute MOPANOK AEHCTBUM M YIPOCTUTE PAIUO-
5x+21 5 . 5 x+3
9-x> x?-9 3-x 3-x’

HaJIbHO€ BBIDAMKEHUEe

1.247. BpmmosHuTe mTpeoOpas3oBaHMe PAIIMOHAJIBLHOTO BhIpa-

JKeHud.
1 4 1 2
- - . -8c+16};
2) (4c—16 2_16 2c+8j (C 8¢ 6)
6) 5a _ 3a :5a+2+a—1.
a+l ¢%+2a+1) a®-1 a+1

IlenpiM uau APOGHBIM BBIPAKEHHEM ITOJYUMUJCSA Pe3yJIbTaT
mpeobpa3oBaHUIi?

1.248. JlokaKkuTe, 4TO 3HAUEHMWE BBIPAKEHUS HE 3aBUCUT OT
3HAUEHUN ITepeMeHHbIX:

2) a_a2+b2 1y 2 ). 6) (M _mon). 4mn_
a+b b a-b m-n m+n| n2_m2
1.249. YupocTure BbhIpaKeHIe:

9y°-4  2-y y .
2y%-5y+2 3y+2 1-2y’

2
-25
6) 21 + Y . 6 S — Y .
4y+6  y+2 25—y 2y°-Ty-15
1.250. IIpuMeHUTE CBOMCTBA CTEIEHU C I[eJbIM MOKa3aTeeM 1
BBIIOJTHUTE AelCTBUSI:

-1 1, 1 -1
2 z-2\. (b-a) ", x4ty .1 1
a) (a b ) ( ab ) > 6) x—z_y—z (y—l x‘lj .
1.251. IIpencTaBbTe BhIpasKeHUE B BHUJE PAIlMOHAJIBLHON Apoou

2xy n y . 1_2x—3y &
4x2-9,2 3y-2 2x+3 )
y y-2x x+3y
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1.252. Cokparure Apo0b, UCIOJIL3Ys aJITOPKITM:

b-5Vb c+5Vc
a) N 6) ’
2.6 c-25
a+8Ja +16 x+27x +7
B) ——— rn ——M————.
a+4va x-7

a-2Jab +b L _4a-b
Ja b 2Ja - b

1.253. BrImmosiHUTE CJIOMXKEHUE

, IpeaBa-
PUTEJIHHO COKPATUB APOOHM.

1.254. BroimoyiHuTe OEHCTBUSA, HCIOJb3YS AJTOPUTM CJIOMKe-
HUSA Opoleri:

Jm . In 6) 6Ja _ 3
Jn—Jm  Am +Jn’ a-b  Ja-b

1.255. YmpocTtuTe BBIpasKeHUeE:

a)(\/E+ ab ):“21“ 6)[ Ja Va j-b_a;

a)

a-ab ) a-b’ Ja—Jb  Ja+b) 2
B)(T/%E—Z\/;-Flj'(l-l-\/;);
F)(JEH_NE):\/E—I

Ja-1 a-1 a+\5'

1.256. JoxaxkuTe TOXKIECTBO
Ja Jb . a?® +ab 1
(f—ﬁ ) J;waj‘ ab " a
1.257%, IlpexncraBbTe BBIPpA)KE€HHE B BHAE pPaIlOHAJIbLHON
Ipoou:

1-4 t-2+1
t

a) ————; 6) —5—.
8m-16 (13 4

m ¢
O —
1.258. 3anummute uncio 3,27 - 10~ B Buse mecaruuHoi 1podu.
1.259. I'paguk GyHKIUE y=x°— 2X TPOXOLUT Uepes TOUKY,

opAamHaTa KoTopoil pasua 15. Uemy paBHa adcijucca 9TOi TOUKI?
CKOJIbKO pellleHnii nMeeT 3agaua?

x+2 x+2 x+2
_ < ,
3 2 6

RV -
2 4 8

1.260. Periure cucTeMy HepaBEHCTB




PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

1.261. l3baBbTech OT HPPAIMOHAJBHOCTH B 3HaMeHaTeJe

1
oom ———.
J—Ip \/?7\/3
1.262. Pemute ypaBHEeHUIE 0,4(1,5x— %) =0,6x-0,1.
1.263. Haiiqure, npu KaKUX 3HAUEHUAX MEPEMEHHON MMeeT
CMBICJT BBIpasKeHUe:

a) Vb —x; 6) Jxi-x-2.

1.264. N3BecTHO, UTO UYMCJO [eBOYEK B KJacce OTHOCUTCS
K UYHCcIy MaJbuuKoB Kak 2:1. BoiOepuTe Bce BepHBIE yTBEp-
SKIOEHUS:

a) IeBOYEeK B KJiacce B TPHU pasa 0O0JIbINIe, YUeM MaJbUNKOB;

0) YMCJI0 MAaJHLUYUKOB COCTABJISAET % yrcJia YUeHNKOB KJacca;

B) B KJIacCe MaJIbUMKOB 0OJIbIIIe, YEM JIeBOYEK;
I) MAJbUYMKOB B KJAcCe B JBA Pasa MeHbIIIEe, UeM JeBOUYEK;
II) uKcJIo AeBoueK cocrasisieT 50 % oT umeJia yUeHHKOB KJiacca.

1.265. B 9.00 u3 ropoga A B ropon B Bblexaj aBTO0YC CO CKO-

0 EM

pocThio 6 > 2 1epes 40 MUH IO TOMY Ke MapIIpyTy BbIeXaJ

JIETKOBOI aBTOMOOMJIb cO cKopocThio 80 *M . BepHo ju, 4TO Jer-
q

KOBOH aBTOMOOMJIb JOTOHUT aBTOOYC ellle A0 ITOJIymHS?

Hrorosaa caMoolieHKa

Ilocne m3yueHusa 9TOM TVIABBI A TOJKEH:

e 3HATh OMpeAesieHus IeJOTO PaIlMOHAJbHOTO BbIpaKeHUd,
IPOOHOTO PAIMOHAJIBLHOTO BBIPAMKEHUS, PAIlMOHAIBLHON APOo6HM;

e 3HATh OCHOBHOE CBOMCTBO ApPOOU, OIpemeeHue HOHATUSI
«COKpaIlleHmne apoom»;

e yMeTh COKpPAIIATh PAIlMOHAJILHbBIE APOOI;

e yMeTh MPUMEHATH OCHOBHOE CBOMCTBO pPaIlMOHAJBHOU APO-
O0u nJs mpuBeAeHUs Apobeil K HOBOMY 3HaMeHATeJo;

® YMETH IIPMMEHATDH aJITOPUTMBI CJOMEeHMNA 1M BbIUMTaHUA pa-
IIUOHAJBHBIX Mpobeii 1y mpeobpas3oBaHusa PAIlMOHAJIBLHBIX BhIPaA-
KEeHNI;

® yMeThb IIPUMEHATH AJITOPUTM YMHOMXKEHUS PalVOHAJbHBIX
Ipoleit nsa mpeoOpasoBaHUsA PAlMOHAJBHBIX BBIPAYKEHUI;

® yMeTh BBINOJHATEL HAefCTBUE BO3BEAEHUS B CTEIeHb PaIlHo-
HaJIbHOU Ipo0u;
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e yMeTh BBIIOJHATH AEHCTBUE JeJIeHUsA PaIlIOHAJBHBIX IPO-
Oell 1 MPUMEHATH IpaBUJja AeJEeHUs PaIlMOHAJbHBIX APOoOei IJsa
VIIPOIIeHUS BBIUNCJICHUIT;

e yMeTh BBIIOJNHATH 3aJaHUS Ha AEHCTBUS C PAIlMOHAJIbHBI-
MU IPO0sIMI;

e yMeTh HPHUMEHATh IIPaBUJA U AJTOPUTMbI IIPeo0pa3oBaHMI
paIluoHaJbHBIX BRIPAMKEHUN IJIsI VIIPOIIIEHU BBIUMCJISHUI.

S1 mpoBepsro cBOM 3HAHUA

2
. 3 3a a x°-x+7 2
1. 3 BeIpaskeHuUit ;o =% = +14; ————; 3,6x°y;
P 8m+n’ 8pd3’ b ’ 3z Y
a+1 y4 4. a’+ac
; 2x — 25 2Vced; =5 BbIOEpUTE:
a-— 7 ’ 5 b b 9 b 5 p
a) IeJible PaIMOHAJbLHBIE BhIPAKEHUS;
0) npobHbIe palloHaJbHbIE BBIPAYKEHUA.
2. Bribepure Bce BepHbIe pPaBeHCTBA:
g 20t0_atb, 5) (a-b)" ~(b-a)
2c ¢’ b-a  b-a ’
2 5 5b
B) L.g2 =2, r) 2277 _ 4q + 4b;
b b a+b
2
1 1 1 1 (2a-2b)
- = + ; e =2a - 2b.
n) a-b b-a a-b a-b’ )

a-b

3. Haiigure o06gacTh ompenejeHUs pPaI[MOHAJIBHON Ipo0u
2
x“-2x

[ U BBIYHCIHTE 3HAUEHHe IaHHOU Apobu mpu x =9.
X+

4. Tlpusenure 1pobp —2 5 K BHAMEHATEJIO;
a) 38— x; 6) x*— 3x; B) x*-9; r) x2—6x+9.
5. CoxparuTe panroOHAJbHYIO IPO0h:
18m?n . 6) p2—25q2 . B 3y2+24y
24mn?’ 10g-2p° y2+16y +64°
2
a“-6a+9 ax +bx —ay —by 2x-3
r) ————; o) ——— = e) —————.
) 9-qg? ) bx —by ) 2x%-x-3

Kakue cmocoObl pasiosKeHWs MHOI'OYJIEHOB HA MHOMKUTEJN
BBI HCIIOJIB30BAJIN?
6. BrInoJiHUTE CJIOMKEeHMe UJIU BhlUMTaHUe:

2¢ 1-¢ 2a+1 2-a
a + : 6 _ .
) c-1 ¢-1’ ) a-1 1-a’
2m -1 3-2 15x% -1
B) " - e r) ba?- 22X 2,

(m-17  (1-m)*’ 3



PammHaanme BBIPDaXEeHUd

5b 5 c? c
- e + ;
o -1 b+1’ ) >—4c+d4  2-c’
) x+7 1, 3) d2 _1-d
xy—-9y+5x-45 y+5’ d®_5d+4 4-d°

7. KakuM mpaBMJIOM HYKHO BOCIIOJIb30BATHCS, UTOOBI BBIIIOJI-
HUTH YMHOKEHIEe PaIMOHAJLHBIX Apo0eli; dejeHne palroHaJb-
HBIX JIpo0eil; Bo3BeleHNEe pPaIlOHAJIbHON Apobu B cremenb? Ilpu-
MEHUTE 9TH IIPABUJIA 1 BBLIIOJHITE NEHCTBUI:

6,3 2 4 3
a) a’b ,lixS; 6) x* . x ;
15xy  a*b x-y 2x-2y
3,2 \°
a°b . 4, 27x
B) ( 5e ) 16¢~; ( ] 2 5
2 4 3 2
-1 2 3-a
5 2-C+C2, e)(a +9 - 6a) 7( );
c®+2¢*  (2¢-2) 3a+1
) a®-1 _a®+4ab+4b” ) m®+2m . mP-4
4a +8b 3-3a ’ m2-3x+mx—-3m m2:-5m+6

8. OnpenenuTe MOPANOK AEHCTBUI U YIIPOCTUTE PAIlMOHAJID-
HOe BBIpa'KeHme:

5 . ol. 2-x
a) (x—2 x 2) x> —6x+9’

6) a? _ a® . a a? :
a+5 4%2+10a+25 a+5 g2-25

) a+b . 2b _bzfa2
a®—ab  ad®-bv? b? ’
2

1+—
a
2 1 -12
n |3+ 4 2% | 2XTD X7 o2
x-8 x%2_bBx+6 x-2 3 9-3x
2, -2 -1 -1
2 2 9 _
9. oxaskure TOXKIECTBO xr *y o+ ** g =x 2y 2,
(x+y) (x+y)

10. ITocTpoiiTe rpad@ux QPyHKIIUNI:

x2-10x+25 2x%+3x
a) f(x)= = 0

) flx)= P,

B) f(x)= 12x+12



Tmasa 1

IIpakTUueckasa maTeMaTHuKa

1. B HeKOTOpBIX CTpaHaX MUPA AJIA U3MEPEHUS TeMIepaTypbl
moab3yroTcea mikajgon Papenreiita. [[d mepeBoma TemIlepaTypbl
u3 mkaabl leabcusa B mkasy PapeHreiitTa moab3yooTcsa QopMy-
aonn F=1,8C+ 32, rme C — rtemneparypa mo Ilenbcuio, a F —
Temneparypa mo ®apenreiity. BriBegure (opmysy, ¢ IIOMOIIbIO
KOTOPOII MOJKHO IIEPEBECTH TeMIlepaTypy W3 INKaJabl PapeHreit-
ra B mKany Ileabcus. Hy:KHO M BOJTHOBATBHCHA, €CJaIU Y pebeHKa
remneparypa 100 °F? Ilpu xaxoii TemiiepaType UICJIO I'PaLyCOB
o Ilenbcuio m mo PapeHTrelNTy OAUHAKOBO?

2. Toprosas ceTh mpuoOpeJsa MapTHUIO O0YBU OOIIEl CTOMMO-
ctbio 180 ThICc. p. IlepByIo Hemenio B MarasuHax ceTu OOyBb IIPO-
maBaJjachk ¢ 25 %-ii HalleHKOH. 3aTeM HalleHKa Oblja CHUMKEHA [0
16 %. B urore Bcs maptusa o0yBu Oblyia mpomana Ha 20 % mopo-
JKe, ueM KyireHa. Ha Kakyio cyMMy OBLIO IIPOJaHO O0yBU B IIep-
BYIO HeIeJ0?

¥YBIaekareJabHasI MaTeMaTHKa
Hccaemyem, o60061mIaemM, qejiaeM BHIBOIBI

HccnemoBarennbckoe 3amaHue.
1 1 1

Bepuo au, uto - = ? IlpencraBbTe B BUIe
b ’ x+1  x+2  (x+1)(x+2) bea A

Ipobu BhIpaKeHue
1 n 1 I 1 i 1
(a+1)(a+2) (a+2)a+3) (a+3)(a+4) (a+4)(a+5)
O6o0IuTe pesysbTaT M IIPUAyMAalTe aHAJOTUYHOE 3aJaHue
IJIsT APy3ei.

ToToBUMCA K oIMMIuamzam

1. JoxaxkuTe, 4TO
a-b b-a c-a

a+c b+c c+b
1, To =

ecJiu = =
b+c a+c a+b b+c c+a a+b

2. TpexsHauHOe UHCJIO PA3JOKUIN HA IleJIble MHOMKHUTEJU.
ITocse sTOr0 HEKOTOPhIE MHOMKUTEIN YBeINUYUJIN He 0ojiee ueM Ha
10 %, TaK, yTOOBI CHOBA IIOJIYUYMJIOCH I1eJI0e urcao. Ha Kakoe Hau-
0oJIbIllee UYMCJIO IIPOIEHTOB MOTIJIO YBEJIWUYUTHCA ITPOU3BeAeHIe?

x3+2x2-16x 32
5 5 2 o
(=1 +(1-x) +(x-1)"-9

3. Cokparure Apodh



lhasa 2

OYHKLUUN

§ 6. PyHKIIMA YUCIOBOTO apryMeHTa.
Oo6aacTh onpenesieHuA, MHOKECTBO 3HAUCHHUH.
Croco0nI 3amanua (PyHKIIUHA

@ 2.1. BribepuTe TOUYKH, uepe3 KOTOPbIE MHPOXOAUT Trpadur
dyaKIun f(x) = x* — 4x:
a) A(0; 0); 0) B(-1; 3); B) C(5; 5).
2.2. Bepuo Jsu, uto Touka M(2; 9) mpuHALIEKUT TPaPUKy
QPYyHKIIUA:

a) f(x)=2x +5; 0) g(x) = %; B) h(x) = 2x%+1?
2.3. ITocTpoiiTe rpadpuK GyHKITHA:
a) f(x)=3x—1; 6) g(x)=1-x2

Bam m3BecTHO, UTO 3aBUCHUMOCTb MEKIY IBYMs IE€PEeMEHHBI-

MU, IIPU KOTOPOM KaKJIOMYy 3HAUEHUIO OJTHOU ITePEeMEeHHOU CO-
OTBETCTBYET eAUHCTBEHHOE 3HAUEHWE APYTroil mepeMeHHOI, Ha3bI-
BaeTcAd (PyHKIIMOHAJBHOI 3aBUCHUMOCTHIO WIHN (PYyHKIMEH. YTOU-
HUM omnpepesienne GyHKIIUU.

T'oBopsaT, uTo 3amana pyHkIUA y = f(X), ecam 3aJaHBI:

® YKCJIOBOE MHOKECTBO X;

e mpaBumJo (3aKOH, 3aBHUCUMOCTB) [, II0 KOTOPOMY KaKIOMY
9JIEMEHTY X W3 MHOKecTBa X CTaBUTCSA B COOTBETCTBUE €IUHCT-
BEHHOE YUCJIO Y.

MmuosxecTBo X Ha3bIBAIOT 00JACTHIO ONMpeneieHUud (PYHKIIUHU
Y = f(x) m obozuauaroTr D(f).

3HaueHUs TTEPEeMEeHHON X Ha3hIBAIOT 3HAUEHUAMM apryMeHTa,
a 3HAUEHUA IIePEMEHHOU Y — 3HAUYEHUAMU PYHKIIUU.

MmuosxectBo X = D(f) — 5TO MHOKECTBO BCeX 3HAUEHUI ap-
rymeHTa. MHOKecTBO X MOYKET OBITH UMCJIOBBIM ITPOMEXKYTKOM,
o0beIMHEeHeM HEeCKOJbKUX IPOMEKYTKOB, KOHEUHBIM WU Oec-
KOHEUHBIM MHOYKECTBOM UMCEJI.

MHOKeCTBO BCeX 3HAUEHUI, ®Oynxnusa y = f(x)
KOTOpble NPUHUMAET (PYHKIIUA X — apryMeHT
y={f(x), Ha3bIBAIOT MHOKECT-
BOM 3HaYeHUN (PYHKIUH U
obozuauatoT E(f).

D(f) — obGmacTh ompeneneHUs
E(f) — MHOXecTBO 3HaAUEHU




Tmasa 2

Yro6bI 3a1aTh PYHKIINIO, HYKHO:

O VkasaTb 067acTh OIpefeseHnus QyHKIIUN.

@ VKasars IpaBuJo, ¢ IOMOIIbI KOTOPOTO II0 3HAYEHUIO ap-
ryMeHTa X MOKHO HAlTH COOTBETCTBYIOIee 3HAUeHME DYyHKITUA Y.

Hanpuwmep, paccmorpuM GyHEDUHT f(x) = x%, eciu D(f)=R, u
g(x) = x2, ecim D(g) =[0; +o0).

3aBUCUMOCTh MEXKJYy IIePEMEHHLIMM B 3JTUX (QYHKIIUAX
ompejiessieTcs ONHUM W TeM JKe IIPABUJIOM: 3HAUEHNE apryMeHTa
BO3BOAUTCS B KBajApar, W MoJydaeTcs s3HaueHme (QpyHkimuu. Ho,
COTJIaCHO OIIpeesIeHnio, 9TO 08¢ pa3Hvie (PYHKIIUU, ITOCKOJBKY
Y HUX pasHble 00JIACTU OIpeneseHuA.

Ecnau obnactek ompeneneHus GyHKIum y=f(x) He yKasaHa,
TO B TAKUX CJIAydYadxX IIOAPA3yMeBaeTCs, UTO 00JIACTH OIIpejele-
HUS QYHKITMU COCTOUT M3 BCEX TeX 3HAUEHUH IIepeMeHHOIl X, Ipu
KOTOPBIX BhIpaskeHue f(x), samaroriee (GyHKIIUIO, TMEET CMBICJ.

Hanpuwmep, pacemorpum pyuarmun f(x) =Vx -3, g(x) = il
u h(x)=x?>—-4x+3. BoIpaxkeHnme +/x -3 UMeeT CMBICT xnpn
x € [3; +00), TaK KaK IPU 3TUX 3HAUEHUAX ITePEeMeHHOU X TOAKO-
peHHOe BbIpasKeHVe HEeOTPUIATEJHLHO W KOPeHb M3 YKCJIa MMeeT

cmbica. 3HauuT, D(f)=[3; +o0).
Bripaxkenue il WMeeT CMBICJ JJIA BCEX 3HAUEHUN IepeMeH-
x_

HOIT X, Kpome umcya 1. Torma D(g) = (—o0; 1) U (1; +00).

O6us1acThio onpefeneHus GyHKIUU h(x) = x> —4x + 3 ABiIdercsa
MHOJKECTBO BCeX IEMCTBUTEJILHBIX uuces, T.e. D(h)=(—oco; +00),
HOCKOJIBKY BhIpaskeHue X2 — 4x + 3 ©MeeT CMBICJ IPH JI000M 3Ha-
YeHUU IIePeMeHHON X.

AnanuTuuecknii crmoco6 3amaHua PyHKITUH

Ecnau cooTBeTcTBUE MEKIy 3HAUEHUAMHU apryMeHTa W 3Haue-
HUAMY QYHKIIUU OIPeAessaeTcsa ¢ MOMOIIbI0 (GOPMYJILI, TO TaKOM

cmocob 3aJaHuA (I)YHKIII/II/I Ha3bIBAIOT aHAJUMuU4ieCKuM.

Tak, pyarmuu g(x)=x°, h(x)= % 3alaHbl aHAJUTUYECKH.

OrmMeTHM, YTO OHA W Ta yKe (PYHKIUA MOXKeT ObITh 3ajaHa
pasaeiMu (opmynamu. Hanpumep, dopmyner y=|x| u y=+ x?
3a1al0T OOHY W Ty Ke (PYyHKIIHIO.

CaoBecHbI crIoco0 3aaHUs (PyHKIIMHU

Ecnau cooTBeTcTBHE MEKIYy 3HAUEHUAMHU apryMeHTa W 3Haue-
HUAMU (QYHKIIUY OIUCHIBAETCA CJIOBAMU, T. €. €CJIU 00bACHAETC,



DyHKIUN

KakuM o0pas3oM 3HAUEHHWIO0 apryMeHTa CTaBUTCS B COOTBETCTBIE
3HaueHme (PYHKIMU, TO TaKOH CIocob 3amaHusa QYHKIIUU — CJO-
BECHBIM.

PacemoTpum mpumep (pyHKIIMN, 3aJaHHON CJIOBECHO: «DyHK-
nusa y = g(x) onpeneseHa Ha MHOXKECTBe HATypaJbHBIX UHCE], U
KasKJIOMY 3HAUEHHWIO apryMeHTa CTaBUTCSA B COOTBETCTBUE CyMMa
nmudp B ero AecATUYHOU 3alucu». BBEIUMCINM HECKOJBKO 3HAUE-
Huit gaHoM Gyurmuum: g(12)=1+2=3; g(325)=3+2+5=10;
2(30000)=3+0+0+0+0=3.

TabauuHBIN c0c0o0 3agaHusda QYHKINHN

Ecau coorBeTcTBHE MEXXIy 3HAUCHUAMHU apryMeHTa W 3Hade-
HUAMUA (QYHKIUU YKAs3bIBAETCSA C IIOMOIIBLI0O TAOJIUIBI, B IEPBOK
CTPOKE KOTOPOU YKasbhIBAIOTCS 3HAUEHUS apryMeHTa, a BO BTO-
POl — COOTBETCTBYIOIME 3HAUEHUS (PYHKIIUHU, TO TOBOPAT, UTO
(GyHKIIUA 3amaHa TaOJIUIeH.

x X1 X9 X3 x X,

y=f(x) U1 Yo Ys Yn-1 Yn

HaHpI/IMep, MeTeOopOoJIoru COoCTaBJIAIOT TaﬁJII/IIII)I, KOTOpbIE
OIIMCBIBAIOT Pa3/JIMYHBbIC 3aBHCHMOCTH MEXXAYy 3HaAUYEeHUAMMN Ha-
6JIIO,Z[aeMBIX BeJIMYUH.

Tab6nmuima 1. Cyrounble CyMMBbI COJTHEYHOH pPaJHanUM IIPU OTCYTCTBUU
atmocdeps (CeBepHoe moayuiapue, 3SMMHee COJIHIIECTOSIHME)

IMTupora, rpas. 20 30 40 50 | 60 | 70 | 80 | 90

CyTouHbIE CYMMBI
CONHeUHOU pagmanuu, | 624 | 480 | 327 | 181 | 51 0 0 0
KaJI/CMz CyT.

Tabauna 1 3agaer GyHKIIUIO p(X) 3aBUCUMOCTH CyTOUHOU CyM-
MbI COJTHEUHOU paAualuy OT IITUPOTHI, HA KOTOPOU BBITIOJHAETCA
HaOJIIOfeHNe.

C momornbio Tabuisl Havigmem p(30); p(60); p(70) u BbiACHUM,
Ha KaKoOIi IMTMPOTe 3HAUEHUE CYTOUHON CYyMMBI paAuallié PaBHO
Hyno. Hna sroro HalizeM 3HaueHUA QYHKIum y=p(x) 0o
sHauenusaM aprymenta: p(30)=480; p(60) = 51; p(70)=0. A sarem
HalijieM 3HaueHUe apryMeHTa II0 3HAaUeHUAM (PYHKIIUU: 3HAUYEHUE
CYTOYHOM CyMMBI paguaIliy paBHO HYJII0 Ha muporax: 70°% 80° 90°.



Tmasa 2

TI'pacdmuecknii cmocod 3aganus PyHKIUU

Cmocob 3amaHusa (pyHKIIUU C IOMOIIBI0O MHOKECTBA TOUEK KO-
OPAWHATHON IIJIOCKOCTH HA3bIBaeTCA rpadmuecKuM.

IIycts kpuBasa L (puc. 2) — HEKOTOPOE MHOYKECTBO TOUEK Ha
KOOPAMHATHOH MJIOCKOCTH.

HamomuuM, Kak 10 3HaUEHUIO apryMeHTa X HalTU 3HaUeHUe
dyuxnuu f(x). BosbMeM Ha ocu aOCIIMCC ITPOMBBOJBHYIO TOUKY
X, U TIPOBeeM depes3 Hee MPAMYI0, IapaijeJbHYyI0 OCU OPAUHAT.
Ona mepeceueT KpuByI0 L B HEKOTOpOo# Touke A(x,; Y,). OpamHara
Yo=1(xy) oTOIl TOUKM ABIAeTCA 3HAUEHWEM QYHKIUU IIpU
3HAUEHUU apryMeHTa, PAaBHOM X,.

TakuM o0pasoM yKas3bIBaeTCA COOTBETCTBUE MEXKAY MHOMKe-
CTBOM 3HAUEHUI apryMeHTa M 3HAaUeHUAMU (QYHKIIUU.

O06sacThi0o oOIpeneeHUsA QYHKIUK ABJJIETCA MHOMKECTBO
abcimcc ToYeK KpuBOU L, a MHOKECTBOM 3HAUEHUU (PYHKITUU —
MHOKECTBO OPAMHAT 3TUX TOYEK.

ITo rpaduky ompenmensem, uro D(f)=[1; 6], a E(f)=[1; 5].

BaxkmHo moMHUTH, UTO He JIF060€ MHOMKECTBO TOUEK Ha KOOD-
OIUHATHOM IIJIOCKOCTH 3azaeT (yHKIuio. Hampumep, Kpusyio,
n300paKeHHYIO0 Ha PUCYHKe 3, MpaAMad X = X, IlepeceKkaeT B ABYX
TOYKaX, T. €. 3HAUEHUIO X, COOTBETCTBYET He eIWHCTBEHHOe 3Ha-
yeHUe Y. 3HAUUT, dTa KPUBasd He 3akaeT QYHKIIUIO.

IIpousBosbHAsA KpuBasd Ha KOOPAMHATHOIN IIJIOCKOCTH 3aJaeT
(byHKIUIO, ecau Jmobas MpsMas, HapaJjiejbHas OCH OPAWHAT,
HMeeT C dTOM KPUBOIM He 0ojiee OQHOII OOIIell TOUKIH.

YA

Puc. 2 Puc. 3



DyHKIUN

Onpenenenue. MHOKECTBO BCeX TOUEK IIJIOCKOCTH, a0CITHCCHI
KOTOPBIX PABHBI 3HAUEHUAM apryMeHTa, a OpPAUHATBI — CO-
OTBETCTBYIOIMM 3HAUYEHMAM (PYHKIIMH, HAZLIBAIOT rpadurom

byHKIMH.

Co cBoiicTBaMu W TpapuKaMU HEKOTOPHIX (YHKIIHMN BBI IIO-
3HAKOMMJINCH B 7—8-x KJjaccax. Taxk, BaM mM3BeCTHO, 4TO rpadu-
KOM JuHelHOU GyHKIUU Y = kx + b aBigerca npamasda (puc. 4, a),
rpaduKOM KBagpaTHuYHOH QyHKIUH y=ax’+bx+c, a#0, — ma-
pabosa (puc. 4, 6), rpauKoM OOPATHONM HPOIOPIIMOHAJIHLHOCTU
Y= %, k #0, — runepb6oaa (puc. 4, 8). Kpome Toro, Bbl nsyuaju

cBojictBa QyHKnMHA y=x°, y=|x| u y =x, rpaduru KOTOPHIX
n3o0paskeHbl Ha PUCYHKax 4, z—e.

a) Y 0) 3 y=ax’+bx+c
y=kx+b 2

[\CIv)
—

-4-3-2-1Q

i =
|
wW
|
v

1=

Qe

<§
NN
ot
(=}
-3
KY

1 \€ 4/ 5 6 x

B Yy T YA
) 4 . ) 4
3 Yy=x k0 y=x>3
2 2
1 1
-8-7-6-5-4-3-2-1¢| 1 23 4 5 6 x -3-2-Y7] 1 2%
L9 —2
3 -3
4 -4
N y=k 5 ) y=z

= DN WA o

12345678 9x

-5-4-3-2-10] 1 2 3 4 5%
Puc. 4



Tmasa 2

©

PDyHKIUA YNCTIOBOTO apryMeHTa

1. Haiigure sHaueHre QYHKIIUN:
a) f(x) = —x* - 1;

2x
2% +4

B) h(x)=Vx? +4, — eciu sHa-

YeHUue aprymMeHnTa paBHO -2.

6) g(x) =

a) 3HaueHMe apryMeHTa X =—2 MoJcTa-
BUM B popmyny QyHKIMU f(x) = —x%-1
u nonyuuMm: f(-2)= —(—2)2 -1=-5.
2:(2) _-4_
(-2)%+4 4

B) h(-2)=(-2)? +4 = /8 = 2J2.

6) g(-2)= 1.

2. Haiigure, mpu KakoM 3HaYe-
HUU apryMeHTa 3HaueHure PyHK-
187470

a) f(x)=x*-8;
6) g(x) =2,
X

B) h(x)=|x| — pas=o 1.

a) f(x)=1. Pemum ypaBHeHUE:

x =-3,
x2—8=1; x2=9; {

x =3.
Taxum o6pasoM, 3HaUeHUE (DYHKIIUHN
f(x) paBHO 1 Ipu 3HAYEHUAX apTyMeH-
T4, PaBHBIX —3 1 3.
6) ew=1; S-1

x

snaueHune GyHKIUU g(x) paBHO 1 mpu
3HAUEHWU apryMeHTa, PaBHOM 8.

x=8. 3uHauur,

x=1,
B) Mx)=1; |x|=1; { 3Haue-
x =-1.

Hue GyHruu h(x) paBHo 1 mpu 3Ha-
YeHUAX apryMeHTa, paBHbIX 1 u —1.

Croco6s1 3aganusa pyuxuuu. I'padur dysxmun

3. ®yuknua g(x) = 3aza-

x—
HA AHAJINTHYECKU HA MHOMKECT-
Be D={1; 2; 4; 5; T}.

3agaiite ee:

a) Tabauieii;

0) rpauUecKu.

a) Berumcsaum 1o 3aflaHHBIM 3HAUEHU-
AM apryMeHTa 3HaYeHUs (PYHKIIUU U
3aIl0JTHUM Ta0JIUILY:

x | 1] 2|45 |7
gx) |2 | -4 4| 2|1

6) IlocTpoM TOUKU, KOOPAUHATHI KO-
TOPBIX 3aJaHbl TAOJIUIIEH.

YA

4
3
2
1

2-19[ 12345678%x
2
3
4




DyHKIUN

Ob6aacTh onpeaeeHNsT, MHOKECTBO 3HAUEHN (QYyHKIIMH

4. Hatinure D(f) u E(f) mo rpa-
bury QyHKIUN, 1300paKEeHHO-
My Ha PUCYHKe 5.

a)

A

\.—nmwpw
—

>

A

|

ot

|

.,:;

<

]

U
W N =Q

6)

N Wk Ot

01 2 3 4 5x

B)¥® Y/
) 4

3

2

1
—3—2—101234567x

la

-3

-4

Puc. 5

a) OOsacThio ompenesieHUs ATaHHOM
GYHKIUU SBIAETCA MHOMKECTBO abc-
nucc ToueKk rpaduka (QyHKOUU, a
MHOKECTBOM 3HAUEHUN — MHOMKECT-
BO OpAMHAT 3TUX TOUYEK.

X
g S
w
L
TR
=
[\
-~
ot
RY

ITo mamHOMYy rpaduKy ompenesseM,
ato D(f) = [-4; 41, a E(f)=[-3; 3.

0) O6sacTbio ompeneaeHus PYHKIIUHT,
rpamK KOTOpPOH M300paskeH HaA PH-
CyHKe 5, 0, ABJsAEeTCSa OTpe3ok [—5; 5],
T. €. D(f)=[-5; 5]. ITockoabBKY
-5<y<6, to E(f)=[-5; 6].

B)* Tak kKak Ha rpadpuxe QYHKIIUU
HeT TOYKHU ¢ Koopauuatamu (3; 2), TO
D(f)=[-3;3)U(3; 7], a

E(f)=[-4; 2) U (2; 3].
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5. Hailigure o6JyiacThb ompejeJie-
HUA QYHKIIUU:

5x—-1
a) g(x)_1_3x’

2x+3 9x -2
0) p(x)= PR

B) f(x)= Va2 —bx +4;

__5 13—
T) h(x)—m+ 13 —2x.

a) OGsacThi0 oOmpejesieHUus HaH-
HOUM (PYHKIUM SBJISETCA MHOMKECT-
BO BCeX 4uceJ, NPU KOTOPBIX 3HA-

MeHaTeJb Apoou Sx—1 He paBeH
1-3x
HyJi0, T.e. 1-3x#0;x # % Torgma
1 1
D(g) =(-00; = |U[Z;5 +00).
) ( 3) (3 °°)
2x +3
6) Ilpo6n uMeeT CMBICT IJIA
x+2
BCeX 3HAUEHUU IMepeMeHHOH X, KpoMe

x=-2, a 1pobb

9x-2 nMeeT CMBICJI
x

IJd BCeX 3HAUEHUU IIepeMEeHHOU X,
kpome x=0. 3Haumr, 06/IaCTHIO OI-
peneneHusa TaHHON (GYHKIUU ABJIAET-
csA MHOYKECTBO BCEX JeHCTBUTEIbHBIX
uuces, Kpome uricea —2 u 0.

Takum ob6pasom,

D(p) = (-00; =2) U (=2; 0) U (0; +o0).
B) O6sacTbio ompefeneHusa (QYHK-
muu  f(x) = Jx? -5x+4 sasnserca
MHOKECTBO BCeX 3HAUEHUI MepeMeH-
HO! X, IPU KOTOPBIX MOAKOPEHHOE
BbIpA’KEHNEe HEeOTPUIaTeJbHO, T. €.
x2-5x+4>0. PemuM MOIydIeHHOE
KBaJpaTHOe HepaBeHCTBO. Hynamu
GyHKIUUT Yy = x2-b5x+4 saBasorcs
ypcaa 1 u 4. BerBu mapaGosbl Ha-
mpaBJieHbl BBepX. HeoTpuiiaTeabHble
3HaUeHUA QYHKIUA Y = x2-5x+4
IPUHUMAET Ipu X € (—oo; 1] U [4; +o0).
Buauur, D(f)=(—oc0; 1]U [4; +00).

r) O6JsacTh ompeAeNeHus TaHHOM
GYHKIUM COBIAZaeT CO MHOYKECT-
BOM DeIIIeHUH CHUCTEeMBI HEPaBEHCTB:

x—4>0, x >4, x >4,
13 -2x>0; 2x<13; x < 6,5;

D(h) =(4; 6,5].

6. Haiigure MHOKeCTBO 3HaYe-
HU QyHKIUN:
a) f(x)=|x|+4;

a) Tak Kak IO OIpenesIeHUI0 MOJYJIs
uypmena | x| > 0 pua mo6oro uncua X, To
|x|+4 > 4. Suaunr, E(f) =[4; +00).




DyHRIUYN

0) g(x)= %%+ 6x - 2; 0) 'padukom QyHKITIHI g(x):—x2+ 6x—2
B) h(x)=Jx+3 -5 sABJsieTcs mapaboJia, BETBU KOTOPOU

Hampasienbl BHu3 (a=-1<0). 3Ha-
YUT, MHOYKECTBOM 3HAUYEeHUN TaHHON
(QYHKIIUY ~ ABJIAETCI  MPOMEIKYTOK
(—o0; y,]- Haiimem abciuuccy BepITUHBL
b 6
=3.

mapaboJsl: x, = %" 3. (1)

Torma

y, =-32+6-3-2=-9+18-2="1.
Buauur, E(g)=(—c0; 7].

B) Ilo ompenenenuio apudmeruyec-
KMH KBaJpaTHBIA KOPEHb U3 HEOT-
PHUIATEJIHLHOTO YKCJA SABJISETCA UYHC-
JOM  HEOTPHUIATEeJbHBIM. 3HAUYUT,
NJx+3 >0 npna Bcex 3HAUYEHUI Iepe-
MEHHOH, NIPUHAAJEKAIUX 00JacTu
ompegeneHus QPyHKIuuU. IIOCKOJBKY

Jx+320, o Yx+3-5>-5, T.e.
E(h) = [-5; +0).

Omnpenenure, Kakue uad JUHUN (puc. 6) sSABIAAIOTCA M300paKeHUSMU I'pa-
duka QyHKIUU.

a) g4 6) yA

\ —
0 X 0
<

B) yA r) yA

AN \
V4

/

Ky

o)

RY
O\
RY

Puc. 6
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2.4. Haiinute 3Hauenue pyHKIUU f(x) = x*> — 5, eciu 3HaAUEHUe
apryMeHTa paBHO:

a) 2; 6) —3; B) 1,6; 1) V7.

2.5. N3BecTHO, 4TO g(x): i;g Hatigure 3HaueHue BbIpa-
JKeHU:

a) g(3); 6) 2¢(-1,9);

1 . . _

5) +2(0); r) 345 - g(\V5 - 2).

2.6. CpaBuure 3HaueHus h(-3) u h(\/g ), ecan (pyHKIUA 3a-
maHa (hoOpPMYJIOH:

a) h(x) =Jx? 47 0) h(x) = %— 2x;

B) h(x)=x"—3x%; r) h(x)=—x"+8x.

4 2
2.7. ®yurnua 3agana Gopmysoi q(x) = L;H Haitigure
X

3HaUeHNUe BBIPAKEHUA q(2) - q(—l) + 2q(\/§).

2.8. Haiimure 3HaueHue apryMeHTa, IIPU KOTOPOM 3HaUYeHUe
byuRIIN g(x) = 6 — 5x paBHO:

a) 1; 0) 6; B) —4; r) 0.

2.9. UMssectHo, uro f(x)= 3x°—10x. CKOJIBKO CYIIECTBYET
3HAUEHUI apryMeHTa, IIPU KOTOPBIX:

a) f(x)=0; 6) f(x)=-3;
1. _
B) f(x) = —8§, T) f(x) =-15?
2.10. Haiigure Bce 3HAUEHUs apryMeHTa, IIPU KOTOPBIX 3HaUe-
HUe QYHKIIMU PaBHO 5:
2 . _ 2, _
a) f(x)=x+4x; 6) g(x)—;, B) h(x)=|x|.
2.11. VI3 pmamubIX (PYHKIIUN BbBIOEPUTE Te, IOJIsI KOTOPBHIX BbI-
nonHseTcA paBeHcTBo f(-2) = 8:
a) f(x)=x+8; 6) f(x)=x*+4;
__16, _ _
B) f(x)= pa ) f(x)=V6-x.
2.12. OnpepenuTte, siBJsIeTCA JIM 3aBUCHUMOCTD, 3aJaHHAs Tab-
Jaunen 2, QyHKIuei.



DyHKIUN

Tabnuma 2. Cyrounble CyMMBI COJTHEUHOI paguallMy IPH OTCYTCTBHH
atmocdeps! (CeBepHoe noayiiapue, JeTHee COJTHIECTOSTHUE)

IITupora, rpan. 30 40 50 60 70 80 90

CyTOYHBIE CYMMBI
COJIHEeUHOI pagma- | 1005 | 1022 | 1020 | 1009 | 1043 | 1093 | 1110
nuu, IcaJI/CM2 CyT.

B KakoMm cJuyyae mo JaHHBIM TaOJUIBI MOXKXHO YCTAHOBUTD,
YTO 3aBUCUMOCTDL He SIBJIAeTCA (PYHKIIUEN?

2
2.13. ®ynknua g(x) = % 3amaHa aHAJIUTUUYECKU HA MHOKe-

cree D ={-3; -2; -1; 0; 1; 2; 3; 4}. Bapgaiire ee:

a) Tabaureii; 0) rpaduuecK; B) CJIOBECHO.

2.14. dyunua s3amaHa ciaoBecHO: «DyHKIuA Y= f(x) ompe-
IejieHa HA MHOMKECTBE IIeJIBIX UYMCeJI, OOJIbIIUX —7, HO MEHb-
mux 10, 1 Ka)KIOMy 3HAUEHUIO apryMeHTa CTaBUTCS B COOTBET-
CTBUE YWCJIO, IIPOTUBOIOJIO}KHOE 3HAUEHUIO apryMeHTa». 3aganTe
9Ty (PYHKIIUIO:

a) TabsuIei; 0) rpaduuecKy; B) aHAJUTUYECKMU.

2.15. Ha pucynke 7 mzobpaxkeH rpadumyr (pyHKRmum y = f(x).
ITonbaysce rpadukom, HaniguTE:

a) f(-6); f(1); f(7); 6) Bce 3HAUEHUS apryMeHTa, IIPHU KOTOPBIX
BepHO paBeHCTBO f(x) = 3; f(x) = 0; f(x)=—6; B) D(f); 1) E(f).

-10-9 | -7T-6-5-4-3-2-1 123 56 7 8 910%
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>

a) 0)

<
o

~—

E3

DO Wk Ot
>
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-4-3-2-1¢) 1 2/3%
2
13

2.16. Haiigure 06JsiacTh oIpeeieHNA U MHOYKECTBO 3HAUeHUN
dyHKIIUU, rpad@uK KOTOPOI M300paskeH Ha PUCYHKe 8.

1234x -3-2-19 1 ZYx

|
[
o
|
=
W =Q = N w R

Puc. 8

2.17. IlpuBegure mpumep rpadbura GYHKIuUU Yy =f(x), nIa
KOTOPOIi M3BECTHO, UTO:

a) D(f)=[-7; 5 E(f)=[-2;3]; f(1)=

6)* D(f)=[-8;-2)u(-2;4]; E(f) [-3 1)U( 1 5];
7(0) = =31 £(1)=-
2.18. Haiigure ob6aacTh onpeneieHnsa QYHKIIINI:
a) y="r1 6) y= 32—

_ x+4 . _ X x
B)y_x2—6x+9’ DYy -1 9’
s = L R A=

2.19. OnpegenuTe, IpU KaKUX 3HAUCHHUAX IEePEMEHHOI BbIpa-
JKeHue, 3ajarolnee (PYHKINIO, MMEeT CMbICI:

-1
2 7(x) = xz—;x+2; 0 1(x)=7 3x2f10x+3;
15x+4
») 1(x) = x471;3:2+36'

2.20. IIpuBenute nmpuMep QyHKIUN Yy = f(X), Y KOTOPOIi:
a) D(f)=(—o0; 5)U(5; +0);

6) D(f) = (—o0; — 2)U(-2; 2)U(2; +oo);

B) D(f)

= (—o0; +o0).
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2.21. Kax maiitu o0JiacTh onpegeaeHnd PpyHKIIHIN:

a) y=+x+3; 0) y=+bx—-1;

B) yzﬁ; r) y=+vx?-6x+8;
m y=+10x - x* - 9; e y=—L 9
Jx?-25

Haitigure D(y). O60061muTe criocob pereHu.

2.22, ITpuBenuTe nmpumep GyHKIUU Yy = f(X), ¥ KOTOPOIi:
a) D(f)=[T7; +o0); 6) D(f) = (-o0; 2);

B) D(f)=[-3; 3}; r) D(f) = (—co; 2) U (4; +00).
2.23. HaiiguTe 00acTh ompemeieHusa (QYHKIIIN:

A y=vx+7+V5-x; 0) y = 8 4+ L1

Jox<s  x+l’
B) Y= 3x  _ [2x+7; I‘)y:\/x2+x—20+\/36—x2;

5-3x

3 2
o y= —V8x —x%; e)y=vJx-8+ —=>—
Va? -5 \/x2—9x+8

2.24. HalimiuTe MHOKECTBO 3HAUCHUH (DYHKITHN:

a) f(x)=x* +5; 6) f(x)=|x|-
B) f(x)=Vx—-4+7; r) f(x)=-x*+8x+1.

2.25. Haiigure sHavenme Gynkmun h(x) = 2x®+ 3, ecnu sHa-
YeHUe apryMeHTa pPaBHO:

a) 1; 6) —3; B) 0,7; r) /5.
2.26. Cpasaure f(-1) u f(\/g), ecJIm:

a) f(x)=v10-x*; 6) f(x)=5x"—x;
9 1) 55 D 1(x) =2

x%+3’ +1°
2.27. dyuknusa 3agana Gopmysioi g(x) = 3x*— x%. BepHo u
paBeHCTBO:
1) = 4: 1 =29
a) g(-1) = 4; 6) 5g(J§) 29
2.28. HaiiguTe 3sHaueHUe apryMeHTa, IIPU KOTOPOM 3HAUEHUE
dyurnuu g(x) = 3x — 2 pasuo: a) 1; 6) 0; B) —4.
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123 45N 78 910

Puc. 9

2.29. Mssectro, uTo f(x)= x>— x. Haiigure sHaueHus ap-
TYMEHTa, IPU KOTOPBIX:

a) f(x) =05 6) f(x) = 6; B) f(x) =12.

2.30. ®yarnua h(x) = % 3a/jlaHa AQHAJUTHUYECKN HA MHO-
sxectBe D = {O; 1; 4; 9; 16}. 3aznaiiTe ee:

a) Tabaureii; 0) rpadpuuecKu; B) CJIOBECHO.

2.31. Ha pucyuke 9 msobpaxen rpadur GpyHKIuU Yy = f(x).
ITonpayscy, rpadukom, mainigure: a) f(-9); f(-2); f(7); 6) Bce
3HAUEHUsA apryMeHTa, IPU KOTOPHIX BEPHO paBeHCTBO f(x) = —2;
f(x) =0; B) D(f); ) E(f).

2.32. Haiigure 06JiacTh OIpeneeHns 1 MHOKECTBO 3HAUEHUI
byurnuu, rpapuK KoTopoii nzodpaskeH Ha pucyuke 10.

a) 1 0)*

Ut O -t

b

—5-4-3-2-19] A\ 234 5% —5-4-3-2— 12345%
L9
-3

Puc. 10
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2.33. IlpuBenure mpumep rpadura GpyHKIUU Y = f(x), bigy -1
KOTOPOI M3BECTHO, UTO D(f) = [—5; 6]; E(f) = [—3; 4]; f(—2) = 2.

2.34. OmnpepennTe, Ipy KAKUX 3HAYEHUAX IIePEeMEHHOM BbIpa-
JKeHue, 3ajaroliee (PDyHKIINIO, TMEEeT CMBICJI:

_ T-x, _ 15
a)y_x—S’ 6)y_x2—6x,
Tx+2 8 x
B = - T =2+
)Y x> +10x + 25 )y x?-81 4’
) _7x+1+5x—7. e) y= x+1 + 5.
MY=""77 Y= 10" %
2—x X
K = 3 =
) y x2_5x+6 ) Y 2.8

2.35. Hatigure obsiacTh onpeneieHnA QyHKITAN:

a) y=+x—4; 6) y=—2—;

8-3x

B) y = \/2x%+ bx; T) yzé.
J6x—x2-8

2.36. Haiimure D(y) m 3anuinuTe OTBET B BUJE YKCJIOBOTO
MIPOMEKYTKA UJIN 00beINHEHUS UKCIOBBIX IIPOMEKYTKOB:
a) y=Jx+1+V4-x; 6) y =% —3x+2;
6 —x
B) y =vJx® +4x -5 +6 — x; 1) y=+3x—x® - 23 .
NEa

2.37. HaiiguTe MHOKECTBO 3HAUEHUN (QYHKIIUU:

a) f(x)=x*-T; 6) f(x)=|x|+6;
B) f(x)=Vx+2-3; r) f(x)=-x*-10x-5.

O —
-

2.38. IlpencraBeTe BRIpAsKEHUE —3~ B BHJI€ CTEIeHHU C OC-
HOBaHUeM 3. 21

2.39. JlokaskuTe, 4TO IIPU JIOOOM 3HAUEHUU ITePEMEHHOH Bep-
HO HepaBeHcTBO a(a + 5) <(a + 3)(a + 2).

2.40. BepHo Jiu1, YTO 3HAUEHUE BHIPAKEHUS

15+ )~ 1

ABJIAETCS PAIMOHAJIBHBIM YHCJIOM?
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2.41. B cmjgaB BXOZAT MeOb, OJIOBO M IIMHK B OTHOIIEHUU
12:13:25. HatizuTe, CKOJIbKO IPOIIEHTOB B CIIJIaBe COCTaBJIAET
MeIb.

§ 7. CpoiicTBa (pyHKIIUU

@ 2.42. Dymknua f(x) sagama dopmynoir f(x)=5x"-3x.
Hatigunre aynu GpyHRINNM.
2.43. Haiigure HanGonbmee sHauenne GyHkmun g(x)=4-x>.
2.44. HaiiguTe TPOMEKYTKH BSHAKOIIOCTOSHCTBA (DYHKI[UMU:
a) f(x) = 5x? — 3x; 6) g(x) =4 — x>

IIpu mayuenun pyHKIuil B 7—8-X KJaccax BbI ITO3HAKOMU-

JIUCh C UX CBOMCTBAMU, HAIIPUMED TAKUMU KaK HYJIU QYHK-
UK, IPOMEKYTKU BHAKOIOCTOSHCTBA (OYHKIUU, IPOMEKYTKU
MOHOTOHHOCTH (pyHKIHK. O000IINM 5TH CBOMCTBA IJIA (PYHKIIUN
YMCJIOBOTO apryMeHTa ¥y = f(x), 3afaHHOI rpad@UUecKy 1 aHAJIUTU-
YEeCKU.

Hynun pysrmun

3HaueHNe apryMeHTa, IPW KOTOPOM 3HaueHme (PyHKIIUU paB-
HO HYJII0, Ha3bIBAIOT HYyJIeM (PyHKI[UH.

Hynamu dysxmnun y=f(x), rpaduk KOTOpoil m300pasKeH Ha
pucyHke 11, ABIAOTCSA 3HAUEHWA apryMeHTa, paBHbIe —2, 4 u 8,
TaK Kak mpu x =—2, x =4, x =8 3HaueHne (PyHKINN PAaBHO HYJIO.

y=1(x)
D(H=[-9;9]
E(f)=[-6; 6]

B Ot O

2
1
-9-8-T-6-5-4-3 2—1? 123 5 6 7 9x

Puc. 11
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B roukax ¢ abcuuccamu —2, 4 u 8 rpadur QyHKIUU Yy = f(x) me-
pecekaeTr och abcIiiuce.

Haiimem wmynau dyurmuu hA(x) = (x + 1)(x — 1)(2x — 5), sanman-
HOII aHaJuTUdecKu. I[sa sToro pemum ypaBHeHue h(x)=0, T.e.
(x+Dx-1)R2x—-5)=0.

IIpousBeneHe HECKOJBLKUX MHOMKUTENeHl pPaBHO HYJIO, €CJIU
XOTsA ObI OAWH M3 MHOMKUTEJIENI PaBEH HYJIIO, T. €.

x+1=0, x=-1,

x-1=0, x=1, f(%0) =0,
2x-5=0; |x=2,5. Xy — HYJIb QYHKIUN
SnaunT, unciaa -1, 1 u 2,5 asua- y=1(x)

0TCA HYJIAMU GYHKIIUN
h(x) = (x + 1)(x — 1)(2x — 5).

IIpoMeskyTKH 3HAKOMOCTOAHCTBA (DYHKIIMHU

IIpomesKyTOK, Ha KOTOPOM (MYHKIUA IPUHUMAET SHAUEHU
TOJBKO OJHOTO 3HAKa, HA3bIBAETCS NMPOMEKYTKOM 3HAKOIOCTO-
SAHCTBA (DYHKIIMHU.

Ha mpomesxyTrax [-9; —2) u (4; 8) rpadur dyHKRIUU Y = f(X)
JeKUT HUKe ocu abermucce (puc. 12), ciemoBaTebHO, 3HAUEHUS
(GYHKIIUM HA 3TUX IIPOMEKYTKAX OTPHUIIATENBbHBI, T. e. iy < 0 mpu
x € [-9; —2) U (4; 8).

Ha mpomeskyTrax (—2; 4) u (8; 9] rpaduk dyarmuu y = f(x) ae-
JKUT BbIe ocu abcmuce (cM. puc. 12), ciemoBaTeabHO, 3HAUEHUA

A

y=1(x)

B Ot O

~9-8-7-6-5-4-
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GYyHKIIUM HA 5TUX TPOMEKYTKAX IIOJIOKUTEJBHEI, T. . y > 0 mpu
xe (-2; 49U (8; 9].

ITpomesxkyTru [-9; —2) u (4; 8), (-2; 4) u (8; 9] ABIAIOTCA MIPO-
MEKYTKaMU 3HAKOIOCTOSAHCTBA JaHHON (GYHKIIUU.

OOBIUHO TpW M3YYEHWU CBOWCTB (PYHKIIUE pPacCMaTpPUBAIOT
MIPOMEKYTKM 3HAKOIMOCTOSHCTBA MaKCHUMAaJbHON AJUHBI.

Haiimem mpoMe:KyTKY 3HAKOIIOCTOSHCTBA (PyHKINU g(X) = —2X + 6,
3amaHHOUN aHaMuTUUYecKu. [[Jisg aToro permum HepaBeHcTBa g(x) < 0
u g(x) > 0, T. e. BBIACHUM, IPU KAKUX 3HAUEHUSIX apryMeHTa 3Ha-
YeHUA AAHHOU (DYHKIIUU OTPUIATEJbHBI, 8 MPU KaKUX ITOJIOMKU-
reabHBI. [Toayunm: —2x + 6 < 0; —2x <—-6; x > 3, T. e. g(x) < 0 mpu
x € (3; +00).

OueBungHo, uTO g(x) > 0 mpu x € (—o0; 3), T. . Ha TPOMEIKYTKE
(—oo; 3) sHaveHUA (PYHKIIUU IIOJOMKUTEIbHBI.

IIpomeskyTKHU (—0c0; 3), (3; +00) ABIAIOTCA ITPOMEKYTKAMU
3HAKOIIOCTOAHCTBA (PyHKIUU g(x) =—2x + 6.

MoHOTOHHOCTH (PYHKIIUH

Dyarnusa y = f(x) Bo3pacraer Ha HEKOTOPOM IPOMEKYTKEe U3
00J1aCTH OIpeneieHnsI, eCJIn AJIA JIOObIX MBYX 3HAUEHUN apryMeH-
Ta X; U X, U3 DTOr0 MPOMEXKYTKA, TAKUX, UTO Xy > X1, BBHIMIOJIHSI-
A eTcs HepaBeHCTBO f(x,) > f(x,) (puc. 13).
f(x,) t———== Hdpyrumm cioBamMu, (GPyHKIIUA BO3-

/E/ pacraeT HA HEKOTOPOM IIPOMEXXYTKe,

ecau AJs JIIOOBIX 3HAUEHWH apryMeHTa

I

|
S f(x) ! 13 DTOTO IIPOMEXKYTKa OOJBIIeMYy 3HA-
— ! YEeHHUIO apr'yMeHTa COOTBETCTBYET 0O0JIb-
* *2¥  mee sHaueHMe (PYHKIUM.

dyurmua y = f(x) yosIBaeT Ha HEKO-
Puc. 13 TOPOM IIPOMEKYTKe M3 00JIacT! ompee-
JIeHUS, eCJIU AJIA JI0ObIX ABYX 3SHAUEHUI
apryMeHTa X; U Xy U3 dTOT'0 IPOMEKYT-
Ka, TaKuX, YTO X, > Xy, BBITIOJHSIETCH
HepaBeHCTBO f(x,) < f(x;) (puc. 14).

WHaue roBOPSA, (PYHKIIUA YyOBIBAET
Ha HEKOTOPOM IIDOMEXKYTKe, eCJIU IJid
JIO0BIX BHAUEHUH apryMeHTa W3 JTOTO
IPOMEsKyTKa 0O0JbIIeMy 3HAUEHUIO ap-
ryMeHTa COOTBETCTBYET MEHbIIee 3Ha-
yeHUe (pyHKIIUN.

Rf-—————-
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y=r(x)

/‘ 2

t
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IIpomeskyTKM Bo3pacTaHUA W yObIBaHUA (GDYHKIMU Ha3bIBa-
I0T MPOMEKYTKAMM MOHOTOHHOCTM (GyHKIUM, a (PYHKIUIO Ha-
3bIBAIOT MOHOTOHHOW HA IIPOMEKYTKE BO3pACTaHUA UJIU YObI-
BaHUA.

Ecau pyHKIus Bo3pacTaeT Ha Bcell 00JacTH OIpeaeseHunsd,
TO ee HA3HIBAIOT BO3pacralomieil ¢pyHKIue, a eciu yObIBaeT, TO
yObIBaromeil pyHKIHeH.

OmpeznenuM TpPOMeKYTKU Bo3pacTaHua GpyHKIuu y = f(x), sa-
mamHO# rpaduuecku (puc. 15). IIpu yBemmuenun abciiuccsl oT —9
o —8 sHaueHMs (PYHKIIUM yBeaumuwmBaloTcsa (TOUKU Ha rpadure
«IOTHUMAIOTCS BBEPX»), 3HAUMT, Ha orTpesdke [-9; —8] DyHKIUA
Yy =f(x) Bospacraer. @yHKIUA Y= f(x) Bo3pacTaeTr elle Ha ABYX
npomexxkyTkax: [-6,5; 1,5] u [6; 9].

IIpu yBenmuenun aberumcech! oT —8 10 —6,5 3HAUEeHUA PYHKITUU
YMeHbIITaoTcA (TOYKM Ha Ipad)uKe «OIMyCKAIOTCA BHU3»), 3HAUUT,
Ha orpeske [-8; —6,5] pyuknua y = f(x) yopiBaer. [lanHaa GyHK-
nuA yObIBaeT TaK:ke Ha IIpoMeskyTke [1,5; 6].

Ilpumep. Horkaxkure, uto npu k>0 jguHeiiHasa QYHKIUA
h(x)=kx+ b, D(h) = R, Bo3pacTaeT Ha obGJIaCTH OIIpeaeIeHUsd,
T. €. SBJIAETCA Bo3pacraroieii, a upu k < 0 yObiBaeT Ha 00-
JIaCTHU OIIPeliesIeHUsd, T. €. ABJIAETCA YOLIBAIOIIEH.
oxasamenvcmeo. Ilyctb x; U X, — TPOM3BOJIBHBIE 3HAUE-
HUSA apryMeHTa u3 00JIacTy ompeAesieHusa QYyHKIINU, ITPUIeM
Xy > X1,
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Torma h(x;)=kx;+b u h(x,)=kx,+b. PaccmoTpuM pasHOCTH
h(xy) — h(x)) = (kxy+ b) — (kx; +b)=kx,+b—kx, — b=

= kxy— kx; = k(x5 — x9).

ITockoabKy x4 > Xy, T. €. Xy3— Xx; > 0, TO 3BHAK TpPOU3BENECHUA
k(x,— x;) 3aBUCUT OT 3HaKa umcja k.

Ecmu k>0, To k(x,—x,) >0, Torma h(x,)—h(x;) >0, T e.
h(xy) > h(xy).

3HauuT, AOA X, > X, upu k> 0 momyuum, uto h(xy) > h(x,),
T.e. QyHKIUa h(x)=kx+b mpu k>0 aABIsercsa Bo3pacra-
IOIIIe.

Eciu E<0, To k(x,—x,) <0, Torma h(x,)—h(x,) <0, T.e.
h(xy) < h(xy).

3HauuT, AAA X, > X, upu k<0 momyuum, uto h(x,) < h(x,),
T.e. (pyurnua h(x)=kx+b upu k<0 aBasgercsa yObIBaio-
1Ief.

©

CBoiictBa yHKIUHN

1. Ha pucynke 16 msobpaskeH rpa- a) Haiizem aOciiycchbl TOYEK Ire-
buxr Qysrmun y = f(x). peceuenusa rpadurKa ¢ ocbi adc-
Haiigure: muce: x=3, x=5, x=8. Ilpu
a) HyJau QPYHKIIUN; 9TUX BHAUYEHUSAX apryMeHTa 3Ha-
0) TIPOMEXXYTKU 3HAKOIOCTOSHCTBA YeHUA QYHKIUU PaBHBI HYJIIO,
GYHKIIUT; T.e. yncja 3; 5 U 8 ABIAIOTCS
B) IPOMEKYTKY MOHOTOHHOCTH HYJIIMU QYHKIUH.
(QYHKIIUU. 0) DPYHKIUA NTPUHUMAET II0JIO-
UA JKUTeJbHBbIe 3HaueHusa (rpadux
6 (GYHKIIUU PACIIOJIOKEH BBIIIE OCU
5 y=r1 afcmucec) Ha MPOMeXXyTKax (3; 5)
4 u (8; 9], a orpunaresbHbIe 3HA-
3 uyeHus (rpaduk GYHKIUU pac-
9 IOJIO}KEeH HU)Ke ocu abclucc) Ha
1 npomesxkyTKax [-2; 3) u (5; 8).
B) @yHKIIUA yOBIBaeT (IpU yBeIU-
—2__? 1 2 4 6 7 9x yeHUU abCI[UCC TOUEK rpadura op-
IUHATHI TOUeK rpaduKa yMeHbIIa-
\_} I0OTCA) Ha IpoMerKyTKax: [-2; —1];
T4 [0; 1] u [4; 6].
dyuxnua BospacTaer (IIpu yBe-
5 JUYeHun abcIiucc ToueK rpadura
6 OpAMHATHI TOUEK Ipa)uKa yBe-
JIMUUBAIOTCSA) HA IIPOMEKYTKaxX:
Puc. 16 [-1; O]; [1; 4] u [65 9].




DyHRIUYN

2. Haiigure Hyn QyHKIIUN:
a) f(x)=6—-1,5x;

6) g(x)=x"-4x+3;

B)* h(x)=|x|+5.

a) Hasa Toro 4ToObl HAUTH HYJIU
ITaHHOW (PYHKIIUU, HYKHO pe-
muTh ypaBHeHUe f(x)=0, T.e.
6-1,6x=0; 1,5x=6; x=4. 3Ha-
yeHUe aprymeHTra x =4 ABideTcA
HyJIeM JAaHHOW (QyHKIUAH.

6) Hynamu paHHON QYHKINN
ABJIAIOTCA KOPHU  ypaBHEHUS
g(x)=0. Pemum KBagpaTHOE
ypaBHEHUE x®2—4x+3=0. Boc-
noab3yemMcsa TeopeMoit Buera u
nosryduM: x; =1, x5=3. Yucaa 1
u 3 ABIAIOTCA HYJIAMU QYHKIUN
g(x)=x"—4x+3.

B)* Pemum ypaBuenue h(x)=0,
T. e. |x|+5=0; |x|=-5.
IlockospKy MOAYJIb HE MOXKET
OBITH pPaBEH OTPUIATEIHHOMY
YHCJy, TO YypaBHEHWe He UMe-
eT KOpHeil, a 3HA4YUT, (PyHKIUI
h(x)=|x|+ 5 He uMeeT HyJei.

3. HaiiguTe IpoMesKyTKM 3HAKOIIOC-
TOSAHCTBA MYHKIIUN:

a) f(x)=6-1,5x;
6) g(x)=x2—4x+3;
B)* h(x)=|x|+ 5.

a) Haiigem, npm Kaxkux 3Ha-
YeHUAX ~aprymenTra QYHKIUS
f(x)=6-1,5x npuHUMaeT moOJIO-
JKUTeJbHble 3HAUYEHUS, T.e. pe-
muM HepaBeHcTBO: 6 —1,5x > 0;
-1,5x > -6; 1,6x <6; x <4.
Takum obpasom, f(x) > 0 mpu

x € (—co; 4).

DyHKOUSA OPUHUMAET OTPUIla-
TeJbHbIEe 3HaueHusd, T.e. f(x) <0
upu x € (4; +o0).

6) Haiimem TpOMEXKYTKHU 3HAKO-
IIOCTOAHCTBA (PYHKIIUU
g(x)=x%—4x+3:

g(x) >0, T.e. x2—~4x+3>0 npu
x € (—o0; 1) U (3; +00);

g(x)<0, T.e. x®—4x+38<0 npu
x € (1; 3).

Takum o6pasoM, Ha IIPOMEKYT-
Kax (—oo; 1) u (3; +o0) sHaueHUs
GYHKIUM TOJIOKUTEIbHBI, a Ha
npomexxkyTke (1; 3) BHaueHUA
(GYHKIIUN OTPUIIATEIbHEI.




Tmasa 2

B)* Pemum HepaBeHcTBO h(x) >0, T.e€.
|x|+5>0;|x|>-5.

Pemenuem mosyyeHHOr0 HepPaBEHCTBA
ABJISIETCS JII000€e JeMCTBUTEJIbHOE YICJIO
(x € R). 3Hauutr, QYHKIUS IPUHUMAET
MOJIOKUTEIbHBIEe 3HAUEHUS MIPU JIIOOBIX
3HAYEHUAX aprymedra, 1. e. h(x)>0
opu x € R.

4%, Haliiute NIPOMEXYTKU
MOHOTOHHOCTH (PyHKIUHN

g(x) = —%-

Ilokasxem, uTO (PYyHKIUA BO3pacraer
Ha KayKIOM M3 MPOMEKYTKOB (—oo; 0)
u (0; +00).

Ilycrs xq 1 X9 — IPOU3BOJIBLHBIE 3HAUE-
HUA apryMeHTa u3 mpomMekyTia (0; +00),
nmpudeM X, > x1. Ilo cBoiicTBy umcio-
BBIX HEPABEHCTB, €CJH Xj > X7 > 0, TO
1 < 1 u _10 >— m. CiemoBaTesib-
Xy X X2 X1

HO, QPyHKIMA g(X) Bo3pacTaeT Ha IIPO-
mexkyTKe (0; +00).

Ecnu x; m x — mpousBoIbHBIE 3HAUE-
HUA apryMeHTa U3 IpoMeKyTKa (—oo; 0),
npuuem 0> x5 > x;, TO IO CBOHCTBY

YHCJIOBBIX HeEpaBEHCTB i < i, a

10 10 oo
—=—>-=—, 3Hauur, QGyHKIUA g(X)

X2 1
BO3pacTaeT Ha mMpoMekyTKe (—co; 0).
Taxum o6pasoM, QyHKIUA g(x) = _10
x
BO3pAacTaeT Ha KaKIOM U3 IIPOMEXKYT-
KOB (—o0; 0) u (0; +o0).

OrmeTuM, 4TO (QYyHKIUA g(x):—%

BO3PACTAeT HA KaXKIOM M3 IIPOMEIKYT-
KOB (—o0; 0) u (0; +00), HO He Bo3pac-
TaeT Ha Bceil ee 00J1aCTU OIpeHeIeHUs
D(g) = (—o0; 0) U (0; +c0). ITokaxxem
9TO, MPUBEAA KOHTPIPUMED.

IIycts x1=-5, a x3=1, rTrorzma
g(x) =g(-5)= —1) = 2, a glxz)=g(1) =
=—% =-10. B pgamHOM ciayvae A
X9 > x; monyumnau g(xs) < g(x;), UTO

IIPOTUBOPEYUT OIIPpEeneIeHUIO.




DyHKIUN

1. BepHo 711, uTO ecau (PyHKIUA He YA

uMeeT HyJei, To ee rpaduK Ha Bceil 6

obsactu ompezneseHus GYHKIUHU Je- 5

JKUT:

a) BbIIIe OCHU abCIKCC;

6) HuKe ocu abcIuce; 9

B) II0 pasHbIe CTOPOHBI OT ocu abc- 1 /
nuce?

2. Ha pucynke 17 dyurnuda r(x) sa- /3_2_10 1 2 4 5 7 x
naHa rpaduyecKum Ha MHOKecTBe R. Tt

MosKHO JM, HUCIOJBL3yA TI'papur, pe- 2

IIATHh HEPaBEHCTBO: 3

a) r(x) > 0; 6) r(x) <0?

2.45. ©yurnua y = f(x) sagana rpadpuuecku (puc. 18). Haii-
auTe:

1) Hyu QPYyHKIIUY;

2) IPOME:KYTKY 3HAKOIIOCTOSHCTBA (DYHKIIUN;

3) IPOMEKYTKU MOHOTOHHOCTH (DYHKI[UU.

Puc. 17

a) i/‘
34 y=1(x) y=1(x)
2
+
—54—3—2—32 123Mh5% 123/M5%
2
-3
—4
B) /
y=1(x)

~10-9-8-7T-6-5-4-5-2-1 1 23/4 56 7 8\91011%
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2.46. Ha pucynke 19 msobpakeH rpadur QyHKIum y = f(x).
BriGepute HeBepHOe yTBep:kAeHume: a) D=[-T7; 7]; 6) E=[-3; 5];
B) f(x) > 0 mpu x € (—6; —1) U (5; 7]; r) dyHKIIUA yOBIBAET Ha MIPO-
me:xkyTKe (—1; 5); 1) HyaaMu QYHKIIUU ABJIAOTCA yucaa —6; —1; 5.

>

=N WA otg

~Tf6-5-4-3-2-

|
1\3%

—
Do
(98]
o
(=2}
-3

x

-3

Puc. 19

2.47. Nzobpasute rpadpukr GyHKIUM y = f(X), 4JII KOTOPOI U3-
BecTHO, uto: a) D(f)=[-5; 6]; 6) E(f)=[-4; 2]; B) uynamMu QyHK-
IUU SABJIAIOTCA uucia —3 u 4; r) GyHKIUSI yObIBaeT Ha IIpoMe-
sKyTKe [-5; —1] u BospacTaer Ha mpome:kyTKe [—1; 6].

2.48. Ha pucynke 20 msobpakeH rpadpur pyHriIuu y = f(x).
Haiimure: a) IpoMe:KyTKY 3HAKOIOCTOAHCTBA (PYHKIIMHU; 0) IIpO-
MeXKYTKHU BodpacTauusa GyHKIuu. CKOJIBKO HyJIel nMeeT AaHHAS
byurmua?

2.49. Ha pucyuke 21 msobpaskeH rpadur QyHKmum y = f(x),
00J1aCTBIO OIIpEeIeIeHUsI KOTOPOl SABJAETCS MHOYKECTBO BCeX
IercTBUTENbHBIX unces. C IOMOIIbI0 rpad)uKa peIrunre:

UA iy
8 6
7 5
4
3
4 2
3 1
2 0
) —6-5\4-3-2— 1/2 345 8<
2-19] 12345 |\ 7x 2
=9 —4
=3 -5
—4 -6

Puc. 20 Puc. 21
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a) ypaBHeHue f(x) = 0; g h
0) mepaBencTBO f(x) < 0;

B) HepaBeHCTBO f(x) = 0. /\
2.50. Inas dyuxuum y=f(x), rpa- O\/\ N
(UK KOTOpOil M300pa’keH Ha PUCYH- / —2-171 123 Nx

Ke 22, Hangure: 2
a) IPOMEKYTKHU, Ha KOTOPBIX (PYHK- -3
uA OPUHHMAET IIOJIOXKUTEeJIbHbIEe 3HAa-
YeHUS; Puc. 22

0) IPOMEXKYTKM YObIBAHUA (PYHKIINN;

B) KOJIMUECTBO KopHeit ypasuenus f(x)=0.

Bepno su, uto Ha mpome:kyTKe [1; 4] GyHKIUSA BO3pacTaer;
Ha mpoMe:kyTKe [—2; 1] GyHKIUS OTPpUHUMAET OTPHUIlaTeIbHbIe
3HaveHUA?

2.51. Ompenenure HyaAu QPYHKIIUY, 3aJaHHOM TaOJIUIIEH.

x | -22 | V17 | -3 -2 0 22 | 17 5 43
y | -8 0 2 6 12 18 0 29 0

2.52. Kakue 3HaueHUs apryMeHTa Ha3bIBAIOT HYJIAMU (PYHK-
muu? Halimure Hyau QyHKIIUN:

a) f(x) =18 — 2x; 6) g(x) =6x—x*—5;

B) h(x) = x*+ 8x; r) g(x) = x*— 5x® +4.

IlpuBenure mpumep QGYHKINM, HUMeIOMIe OAWH HYJIb; IBa
HYJdA; TPU HYJIA.

2.53. BepHo sm1, uTo hyHKIUA g(X) = X2+ x + 3 He mMeeT HyI€i?
IIpuBenuTe HECKOJBKO MPUMEPOB DYyHKIIUIT, HE UMEIOIUX HYJIeH.

2.54. CKOJIbKO HyJIell nMeeT (DYyHKI[MI:

a) y = x3— 2x% 6) y=8; B) y = bx;
5

r) y=|x|—4; my=x+1; e y=--7

2.55. I'padur G(yHKIUMU, O6GJACTHIO OIpeleSeHUsd KOTOPOi
SABJAIOTCA BCe IEWCTBUTENbHBIE UMCJIA, IIPOXOMUT Uepe3 TOUKU
A(-5; 7) u B(8; —4). Bepno i1, uTo Ha mpoMeKyTKe (—5; 8) QyHK-
U UMeeT XOTs Obl OJUH HYJIb?

2.56. N3ob6pasure rpadur GyHKIUU Yy = f(x), ecau M3BeCTHO,
uyro ypasuenue f(x)=0:

a) UMeeT OAUH KOPEHDb;

0) MMeeT OMMH MOJOKUTENbHBIN 1 Ba OTPUIATEIbHBIX KOPHS;

B) HE UMeeT KOPHEMH.
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Yy 2.57. Ha pucynke 23 wusoOpaskeH
rpadpur dysrmum y=-9x*+ 10x% - 1.
Tourku A(xy; yi1); Blxy; y,) npuHamie-
’KaT gmaHHOoMy rpadury. Havigure

A Y /B x
X, A Xy
2.58. CocraBbTe IIJIaH peIIeHUS U

HaWAMTE IIPOMEKYTKU 3HAKOIOCTOSH-

Puc. 23 CcTBa (PDYHKIAM:
a) f(x) =8 - 3x; 6) g(x)=x"-9;
B) h(x)=b5x — x%; r)* p(x) =|x|+ 7.

2.59. Haiigure, mpu KaKMWX 3HAUEHUAX apryMeHTa QYHKIUA
MIPUHUMAET ITOJIOKUTEJIbHbIe 3HAUCHUS:
a) f(x) = 8x; 6) f(x)=x?+6x+9;

B) f(x) = 2; 1) f(x) =x.

2.60. Us qysruumii y=—-x>-5; y=-J2; y=—6x; y=—Jx
BbIOEpUTE Te, KOTOPBbIe IPUHUMAIOT TOJBKO OTPHUIATEIbHBIE 3HA-
YeHUsA I BCEX 3HAUEHUU apryMeHTa M3 OOJIACTH OIpeAesIeHUS
¢yuxnuu. IIpuBenuTe HECKOIBKO TpMMepPOB (GYHKIUI, NPUHU-
MaIIUX TOJBHKO IOJOKUTEJIbHbIe 3HAUEHUA AJIA BCeX 3HAUEHUN
apryMeHTa u3 o0JIACTH OIpeneseHUsA QYHKIIUN.

2.61. UsBecTHO, uTO QyHKIUA Yy = A(x) BO3pacTaeT Ha mpoMme-
KyTKe (—2; 5). Pacmoso:kuTe B mopsaKe BO3pacTaHUA 3HAUCHUA
Beipaskenuut h(0); i (-1,2) u h(4).

2.62. UsBecTHO, uTO (pyHKIUA Y = f(x) yOBIBaeT HA MHOIKECT-
Be JmelicTBUTeNbHBIX uucea u [(5)=4. BribepuTe BepHOE yTBeEp-
JKAeHUne:

a) f(6) > 4; 0) f(-5) <—4;

B) f(10) > 8; r) f(0) > 4.

2.63*. Jlorkaskure, 4TO PYHKIUA:

a) f(x)=2x aBgeTCs BO3PACTAIOIIIEH;

0) f(x) =1 - 3x aBaserca yObIBaAIOIIEH.

2.64*, Jlorkaxxkure, uTo PyHKIUA g(X) :% yObIBaeT Ha IIPO-
me:xkyTKe (0; +00).

2.65*. HaiimuTe paccTosHUe MeEXKIY HYIAMH QYHKIUH
f(x)=b5x—12 u g(x)=4x*— 4x + 1.
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2.66* Hailigure, Ipy KaKMX 3HAUEHUSIX UYKCIA d (PYHKIUA
f(x) = x?— ax — 3a He UMeeT HyJIeil.

2.67*. Jlokasxure, uTO (QYHKNUA y=|x+ 5| BOo3pacTaeT Ha
IpoMesKyTKe [—5; +00) u yObIBaeT Ha MPOMEKYTKe (—oo; —5].

2.68. dyuknua y = f(x) sagana rpadpuuecku (puc. 24). Haii-
IuTe:

1) vy QyHKIIUM;

2) IpOMEKYTKM 3HAKOIOCTOAHCTBA (hYHKIIUM;

3) IPOMEKYTKY MOHOTOHHOCTH (DYHKIIUU.

a)
y = (x)

12B456749%

0) g
5 y="1(x)
4
3
2

12345678 9X%
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-7 6—5—4—3—2—5‘\01 2345 6\T%
2
-3

2.69. Ha pucynke 25 mzobpakeH rpadpux QyHKIum y = f(x),
00/1acTBIO OIpeleIeHNsA KOTOPOU SABJIAETCA MHOMKECTBO BCEX
IercTBUTENbHBIX urces. C IOMOIBI0 IpaduKa perinTe: a) ypas-
nenue f(x)=0; 6) HepaBeHncTBo f(x) < 0; B) HepaBeHcTBO f(x) = 0.

2.70. Kakue sHaueHUs apryMeHTa Has3bIBAIOT HYJIAMU (PYHK-
muu? Hainure Hyau QyHKIIUA:

Puc. 25

a) f(x) =5x—T; 6) g(x) =49 - x%

B) h(x)=Tx*—8x +1; r) g(x) = x*— 10x2 + 9.
2.71. Kakue u3 gaHHBIX QYHKIIUN He UMEIOT HYJeli:
a) f(x)=|x|-8; 6) g(x) = x>+ 5;

B) h(x) = T; r) q(x) = x +2?

2.72. IlpuBenuTre IpuMep JUHEHHON QPYHKIIUN; KBaAPaTHYHOM
(pyHKIIUM, He UMEIOIel HYJIeH.

2.73. Hatigure IpoMe;KyTKM 3HAKOIIOCTOSHCTBA (DYHKITUU:

a) f(x)=3x—1; 6) g(x) = x*+ 2x;

B) h(x)=3x—x? - 2; r) p(x)=x*+"1.

2.74. Haligure, nIpu KaKUX 3HAYEHUAX apryMeHTa (PYHKI[MI
IPUHUMAaeT OTpUIlaTeJbHbIe 3HAYEHMS:

a) f(x) =3~ x; 6) f(x) =—x*-2x—1; B) f(x) = %,

2.75. sBecTHO, uTO QYHKIIUA [ = g(x) yObIBaeT Ha IPOMEIKYT-
Ke (—7; 4). PacmososxkuTe B MOPAAKE BO3pacTaHUA 3HAYEHUS BBI-
pacxennii q(0); g(—5) u q(2).

2.76*. [Toxaxkure, uto (pyHKnua f(x)=2- 3x ABIAeTCSa yOBI-
BaloIIle.

2.77* Jloxkakute, uTo (QYHKIUA g(x)= - BO3pacTaeT Ha
npome:xkyTre (0; +00). *

2.78%, Jlokaskure, uro GyHKHuA y=x>—8x+ 16 Bospacraer
Ha TIPOMEXKYTKe [4; +00) u yObIBaeT Ha MPOMeEKyTKe (—oo; 4].



DyHKIUN

O —
2.79. U3 uucen g; 8,(3); V15; —%; \/5; T BbIOEpHUTE BCE Te,

KOTOpbIe HEJIb3s IIPEJCTABUTHL B BHUEe OECKOHEUHOM MIepuomuye-
CKOH JecaTuuHoM apodu. KakoMy 4MCI0BOMY MHOKECTBY IIPUHA-
JIesKaT BCce OCTaBIIUecs umcia?

2.80. Haiigure, Ha KaKoe YUCJIO HYKHO YMHOMKUTHL CyMMY

qucesa 4% u 3%, YTOOBI MMOJYUYUTH UX PABHOCTb.

2.81. Mano: -2 < a < 7. OueHuTe 3HAUEHUE BHIPAIKEHUA:

a) 3a; 0) —%; B) a—8; r) 2a + 5.
2.82. Pemure cucreMy JIMHENHBIX YPaBHEHUN
3x-7 2y-3 _
4 5 L
2x-y _
5 =Y 1.

2.83. Haiigure 3HaueHUe BBIPAKEHUS
-0,5%:0,5°+0,3° —28-472,

2.84. Yopocture BBIpasKeHUe \/(1 - Zx)2 - \/(2x + 1)2 , ecam
x e (-0,2; 0,1).

§ 8. UeTHble 1 HeueTHbIE (PDYHKIINH

@ 2.85. dyukmnusa sagana Gopmyroil f(x)=5x% Haiigure f(2);
f(=2); 1(0,5); f(-0,5).

2.86. Ompenennre KOOPLUHATHI TOUEK, CHMMETPUUYHBLIX TOU-
kam (1; 3), (1; 2), (-5; 0), (-3; —2), (4; —2) oTHOCUTEJIBLHO: a) OCU
opauHaT; 0) ocu abcIiiycc; B) Hauajsia KOOPAMHAT.

2.87. BanuIinnTte IPOMe;KyTKH, CAMMETPUYHbBIE JAHHBIM OTHO-
curenbHo uyasa: (0; 3), (1; 2], [-1; 0), [-3; —2], (0; +c0).

@ Mg mocTpoeHus rpaduKoB (GYyHKIUIN, PEIlleHUs YPaBHEHUN
Y HEpaBEHCTB BbI MCIOJIb3yeTe cBoiicTBa (pyHKnuii. Eie on-
HUM CBOMCTBOM, TO3BOJIAIONINM HANTH palroHAJbLHOE PeIleHue,
SABJISAETCA CBOMCTBO YeTHOCTU (HEUETHOCTM) (DYHKIIUU.

Onpenenenune. PyHKIUA Y = f(X) Ha3bIBAae€TCS YETHOM, €CJIU:

@ ee o6sacTh OIpeNeeHUA CUMMETPUYHA OTHOCUTEIBHO
HYJIS;

@ pna moboro x € D(f) BeimonHAeTcA yeaosue f(—x) = f(x).
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YeTHble (PyHKIITH
77

RN
| |
1 1
| |
l N

x X9 O 1 Xo| x

f (x) = |
(=) = ()

Paccmorpum oTpesok [-5; 6]. OH He MOMKeT OBITH 00JaCTHIO
ompejiesieHNs YeTHOW (GYHKIWM, TaK KaK 3HaUeHWe apryMeHTa,
HampuMep, paBHOe 6, IPUHAAJIEIKUT 9TOMY OTPE3KY, a IIPOTUBO-
TIOJIO}KHOE 3HAaUeHUe —6 He IPUHAIJIeKUT.

Venosue f(—x)=f(x) osHauaeT, UTO 3HAUEHUSA (PYHKIUU IPU
IIPOTMBOIIOJIOMKHBIX 3HAUEHUAX apryMeHTa PaBHBI.

@ YTo6bI JOKA3aTh, UTO (DYHKIMA SBJIAETCSI YETHOUN, HYIKHO:

@ IIposepurs CUMMeTPUY-
HOCTHb 00JacCTU OIpeJeseHus
GYHKIIUU OTHOCUTENHHO HYJIA.

@ Bamucars BeIpasKeHue f(—x).
(® Hoxasare, uTo f(=x) = f(x).

Hokakure, 4T0 QYHKIIUAA

f(x)= x* - 3x% aBnserca werHoi.

@ D(f) = R cuMmMeTpUYHA OTHOCUTEIb-
HO HYJI.

@ f(-x) = (-x)* - 3(-x)%.

® f(—x) = ()" - 3(-x)* = x* - 8x* = f(x).
Dyurnusa f(x) = x* - 3x? aBnserca wer-
HOM.

Ilpumep 1. JoxakuTe, 4TO QPYHKIIUA SABJIAETCS UECTHOI:
a) f(x)=|x|; 6) h(x) = Tx°.
Pewenue. a) © D(f) = R cumMeTprudYHA OTHOCHATEIBLHO HYJIA.

@ f(-x) =|-x|

® f(-x) =|-x|=|x|=f(x).

Dyurmusa f(x) = ‘x‘ ABJISETCS YETHOI.
6) @ D(f) = R cuMMeTpuuHA OTHOCUTEIbHO HYJA.

@ h(-x)="1(-x)°.

® h(-x) =7(-x)% = Tx%= h(x).
dyurnua h(x) = 7x® aprgerca geTHO.




DyHKIUN

Ilpumep 2. BoisicHuTe, ABJIAETCA JU QYHKIIUA g(JC)Z\/;
YEeTHOMU.

Pewenue. Obnactsio onpenenenns Gysruun g(x) = Jx  ss-
agerca ayd [0; +00), OH He CHMMETPUYEH OTHOCUTEJIHbHO HYJA.
IlepBoe ycioBume ompezesieHusA YeTHOW (GDYHKIIMU HE BBITOJHEHO,

3HAYUT, NTaHHAA (PYHKIUA HE ABJISIETCSI YETHOM. .
x*-1

2

Ilpumep 3. Oupenenure, ABIAETCA JU QYHKIUA h(x) =
X

YeTHOH.

Pewenue. O6acTbio OImpeneieHUs TaHHON (PYHKIUU SBJISIET-
cs MHOJYKECTBO BCeX UICeJ, IIPU KOTOPhIX 3HAMEHAaTeJb APO0u He
paBeH HyJI0, T.e. x°#0; D(h)= (—oo0; 0)U(0; +o0). Taxum obpa-
30M, 00JIACTH OIIpedesieHtsd NAHHOW (PYHKIWN CUMMETPHYHA OT-
HOCUTEJbHO HYJI.

IIpoBepum BhITIOSIHEHUE ycaoBuUs h(—x) = h(x):

h(—x) = (—x)4;1 _ x4;1
(-x) x

Ilpumep 4. Noraxkure, uTo QyHKIIUA f(X) =x — 1 He ABIAETCA
YEeTHOM.

Pewenue. UtoObl m0Kas3aTh, YTO (PYHKIIUA He SBJIAETCS YeT-
HOWU, JOCTATOYHO TPUBECTU KOHTPIPHUMEP, T.e. HAUTU XOTSA Obl
OIHO 3HaueHle X u3 ee 00JIACTH OIpe[eseHusd, AJII KOTOPOro He
BBITIOJTHAETCA paBeHCTBO f(—x) = f(x). Ul

Hanpumep, mnyerb x=2, Torma
f2)=1, a f(-2)=-3. Ilomyumam, UTO
f(2)# f(-2), smaumr, bynkmua [(x)= | -x, AR
=x— 1 He ABJSETCA YETHOM. Y 9] \ x

= h(x). ®PyHKIUA ABJIAETCA YETHOM.

I'pacduk yeTHOM (PyHKIIUU CUMMET-
pUYeH OTHOCUTEJIHHO OCH OPAUHAT
(puc. 26). Puc. 26

Ha pucynre 27 maHbl mpuMepbl IpaMKOB YETHBIX (DYHKITUM.

Ecau rpadur HeKoTOpOil (GPyHKIMHM CUMMETPUYEH OTHOCH-
TeJIbHO OCH OPAMHAT, TO 3Ta (PYHKIIMSI ABISIETCA YETHOM.

6) Y B) )
1 1
-3-2-191 1 2 3% -3-2-19] 1 2 3%

Puc. 27
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Omnpenenenne. DyHKIuA y=f(X¥) Ha3bIBaeTCA HEUETHOWH,
ecJIn:

@ ee OGJIaCTI) ommpeneseHnsad CHMMETPHMYHA OTHOCHUTEJIBHO
HYJIST;
@ pna mwoboro x € D(f) BeimonHsaeTcs ycaosue f(—x) = —f(x).

Ycmosue f(—x)=—f(x) osHauaeT, UTO 3HAUEHUS (PYHKIIUU IPU
MIPOTHURBOIOJIOKHBIX 3HAUCHUAX apryMeHTa IIPOTHBOIIOJIOKHBI.

Heuetnble (pyHEINHN

UA AY
f(x) = 23 F(x)=E
(o) =
I
! — =1 (xp
%o ! : S I ! 0’CO X
I 01% | x %, (O] 1 )
I f o)l -1 -
I
!
__f(—xo)

1(=x0) = —1(x)

@ Yro05I J0Ka3aTh, YTO (PYHKIIMS ABJISIETCA HEYETHOH, HYKHO:

3
@ IIpoBepuTh CHMMETPHYHOCTE Hoxaskure, uro Qyurmusa f(x) =x° + dx
obJsracTy onpeiesieHus PYHKIIUYT ABJIAETCA HEUEeTHOU.
OTHOCHUTEJIBbHO HYJIA. @ D(f) = R cuMMeTpUYHA OTHOCUTEIIb-

@ Bamucars BbIpaskenue f(—x). g HYJIS. \
f(=x) = (=x)" + 5(-x).
II , Cx)=— .
(® TIoxasars, uro f(-x)=—f(x) ® Flox) = (x)® + 5(ex) = —2° — 5=
= —(x® + 5x) = ().
Dyaxnua f(x)= x°+5x sBAseTcs He-
YETHOM.




DyHKIUN

%, k#0, aBis-

IIpumep 5. Moxkaxkure, uro GpyHKIUI h(x) =
eTcs HeUeTHO.

Pewenue. © D(f)=(-o0; 0) U (0; +00) cuMMeTpUUYHA OTHOCU-
TeJIBHO HYJIA.

@ h(-x) = %

® h(-x)= % = —f = —h(x).

dyurnua h(x) = %, k#0, aBisgeTca HeUETHOM.

Ilpumep 6. Oupegnenure, ABisAeTcaA au QYHKIUA h(x)=x’—x
HEYETHOM.

Pewernue. D(h) = R cuMMeTpHUYHA OTHOCUTEJIBHO HYJIS.

h(—x) = (—x)° = (~x) = —x° + x = —(x° — x) = —h(x).

dyurnua h(x) = x° — x ABIAeTCA HEUETHOM.

Ilpumep 7. WsBecTHo, uTO (QGyHKIUA y=f(X) HeueTHada u
f(3)=-7 u f(—4)=3. Haiigure sHauenue BuIpakeunus f(-3)+ f(4).
Pewenue. Tak Kak GyHKIUA Y = f(x)

HeueTHAasl, TO BbBIMOJHSAETCS YCJIOBHE Y4
f(=x) =—f(x).
ITockombry f(3)=-7, T0 f(-3)=T.
Tak xax f(—4) =3, o f(4)=—3. IR VA
_ _ 0 1
Torma f(-3)+f(4)=7-3=4. 1P ARERE
I'padur HeueTHON (PYHKIIUU CHM- </ 1)
MEeTPHUYEH OTHOCHTEJIHHO HAYAaJa
KoopauHAT (puc. 28). () =1 (-xp)

Ha pucynke 29 nmpuBemeHbI IIpuMe- Puc. 28
pBI rpaUKOB HEUETHBIX (DYHKITHUIL.

a) g 0) 3 B) g
1U 11/ \ 1L‘\
—3—2—/fllol 2 3% —3—2—/1,{'01 2 3% —3—2&/‘01\2 3%
-2 2 2

Puc. 29

@ Ecau rpadur HekoTOpOil (GPyHKIMM CUMMETPUYEH OTHOCH-
TeJbHO HAYAJIA KOOPAUHAT, TO 3Ta (PYHKIUS SIBJIAETCI He-
YeTHOM.



Tmasa 2

Eciu HeoOxoamMoO mceciegoBaTh (PYHKIMIO HA YETHOCTH, TO
HYKHO BBISICHUTDL SBJIAETCA JU AaHHAsA (QYHKIUSA YETHOI;
HeueTHOM. Eciu 006a oTBeTa oTpUIlaATEJIbHBI, TO TOBOPAT, YTO
GYHKIUSA He ABIAETCS HU YETHOI, HU HEUETHOMH.

IIpunep 8. UccnenyiiTe Ha yeTHOCTh (GyHKIMIO g(x) = 5x* — 2x.

Pewernue. Tak xKax D(g) =R, To ob6yiacTh onpeneeHna JaHHOM
(GyHKIIUM CUMMETPUYHA OTHOCUTEJLHO HYJsSd, BSHAUUT, II€PBOE
YCJIOBUE UYETHOCTHU (HEUETHOCTU) (PYHKIIUYU BBITIOJTHEHO.

IIpoBepuM, BepHO JU OJHO H3 paBeHCTB: g(—x)=g(x) mau
8(=x) =—g(x).

g(-x)=5(-x)? - 2(~x) =5x*+ 2x 2 g(x) mna xe D(g), 3Hauwr,
dyEKINA g(x) = 5x? — 2x He ABIAETCA UeTHOI.

g(-x)=5x*+2x#-g(x) nmma xe D(g), 3HAUUT, QYHKIUA
g(x) = 5x% — 2x He ABIAETCA HEUETHOMH.

TakuM ob6pasoM, PyHKIuA g(x)=5x’—-2x He ABIAeTcA HU
YEeTHOU, HU HEUYEeTHOM.

@ O6sacTh onpemeIeHNsT YeTHON WU HEeUYEeTHON (PyHKI[HU

1. Omnpegenure, MOXKeT Ji 00Ja- MnuoskecTBa umcen a); B); ) CUM-
CTBIO OIPeNeIeHNsS YEeTHON WJIn METPUUYHBI  OTHOCUTEJIBHO  HYJA,
HEUEeTHO! (YHKIUU ABIATHCA 3HAUUT, OHU MOTYT OBITH 00JIACTHIO
MHO’KECTBO UUCeJI: oIpefieIeHNsA YeTHON MU HEeUEeTHOH
a) [-8; 8]; bysKIMT.

6) [-7; 7); MuosxecTBa uncesa 0); T); €) He CUM-
B) [-7; 0) U (0; 7]; METPUYHBI  OTHOCUTEJIBHO  HYJA,
r) [-9; 2) U (2; 9]; cJenoBaTeIbHO, OHU HE MOTYT OBITh
I) (—oo; +00); 00J1aCTHIO OIpeeJIeHUA YeTHOU WU
e) [-5; 10]. HEYeTHO! (QYHKIIUH.

Omnpenenenne 4eTHOH (HeUeTHOI) (QyHKITHU

2. Mokasxure, YTO MYHKIUA: a) @) D(f) = (=o0; 0) U (0; +00)
9 CUMMEeTPHUYHA OTHOCUTEJIHHO HYJIA.
W fx) =" (—x)* -2
S @ fx) ="
SABJIAETCA YETHOI; (-x)
3 4
x°—3x - -9 4 _
6) g(x) =5 @ feay= E 22 2 gy,
x“—4 (—x) x
ABJISIETCS HEUETHOM!. ymrcs f(x) _ xt_9 I
x

6) D D(f)=(~o00;-2) U (~2; 2) U (2; +00)
CUMMETDPUYHA OTHOCUTEIHLHO HYJIA.
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@ g = (D,
(-x)’ -4
3 3
® g(-x)= (=x)"-3(=x) _ —x"+3x _
(-x)>-4 x2—4
3 3
—(x%-3x x°—3x
= (2 o 5, =8
x“ -4 x“-4
3 -
@ynknua g(x)= 35273x HedyeTHAd.
x“-4
3. Kakoii (HeueTHOIi; YeTHOH; HU a) D(f)=R — o0Onactb ompeneie-

YeTHOM, HU HEUETHOI) ABJIAETCS
QYyHKOUA:

a) f(x) = Tx%

6) g(x) ="
|x

B) h(x)=—/2x;

r) d(x) =-6x*-8;
m) q(x)=2x+2;

e)* p(x)=|x - 5|+/x +5|?

HUA (QPYHKIUKA CHMMETPUYHA OT-
HOCHUTEJIbHO Hayaja KOODJWHAT;
f(=x) = T(-2)® = -72% = —f(x) —
GYyHKIUA HEUeTHAS;
0) D(g)=(-00; 0)U(0; +00) — 006-
JIaCTh OIpefiesieHnsa (PYHKIUU CUM-
MeTpHUYHA OTHOCUTEJIHLHO Havaya Ko-
OpAMHAT;
glx) =5 =~ = —g(x) —

x| =
GYyHKIUSA HeUeTHAs;
B) D(h)=[0; +©) — ob6aacTb ompe-
nesieHus PYHKIMYA He CUMMEeTPUYHA
OTHOCUTEJILHO Hauajga KOODJWHAT,
3HAQUUT, (PYHKOUA He ABJIAETCA HU
YETHOM, H HEUeTHOI;
r) D(d)=R — ob6JyiacTh ompezeeHusa
(PYHKIUM CHUMMETPUYHA OTHOCH-
TeJBHO Hauajia KoopauHaT; d(—x)=
=—6(-x)* - 8=—6x*-8=d(x) —
(QYHKIUS YeTHAd;
) D(q) =R — obusacTh ompeneeHNSA
(DYHKIUN CUMMETPUYHA OTHOCUTEIb-
HO HaydaJla KOOPAWHAT, HO (PYHKIIUA
HU JYeTHas, HU HeYeTHas, TaK Kak,
Hampumep, q(-1)=0, a g(1)=4, T.e.
q(-1)#q(1) m q(-1) #—q(1);
e)* D(p)=R — obGsacTh ompeneJe-
HUA QYHKIUNA CUMMETPUYHA OTHO-
CUTeJIbHO Hauasia KOOPAMHAT;

p(—x) = ‘—x—5‘+‘—x+5‘ =

=|x+5|+|x-5|= p(x) — dyHKuHA
geTHas.
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4. UccnenyiiTe Ha YeTHOCTD (PYHK-

o f(x) = —*—
2

D(f)=(-o0; -1) U (-1; 1) U(1; +o0).
ObsiacTs  ompefesieHUsa  (DYHKIUK
CUMMeTpHU4YHa OTHOCUTEJIbHO HYJIA.
f-x) = —F— = ——F— = —f(x).

o1 e
Tak kax f(—x)=-f(x), To QyHKIUA
SABJISIETCA HEYETHOU.

5. UsBectHO, uTo QyHKLIUA Y = f(X)
aApjisgerca deTHOH m f(3)=-T;
f(-4) = 5. HaliguTe 3HaueHUEe BbI-
paxxernuda 2f(-3) — f(4).

Tak kak pyHKIUA Yy = f(x) ABigercs
YETHOMW, TO BBINOJHAETCSA YCJIOBUE
f(=x)={(x). Torga f(-3) = f(38)=-Tn
f(4) = f(-4) = 5.

Haiinem 3HaueHUE BBIPAKEHUA
2f(-3)-f(4)=2-(-7)-5=-19.

6. UsBecTHO, 4uYTO QYHKIUA
y=f(x) «aBadercA HeUeTHOH u
f(-5)=3; f(2) =-8. Hatigure 3Ha-
uyeHue Beipakenua 4£(5) + f(-2).

Tak kaxk GyHKIUA Y = f(x) ABagerca
HEUYeTHOI, To f(—x)=—f(x).

Torzma f(5) =—f(-5)=-3

u f(-2)=—f(2) =8.

Haiinem 3HaueHMe BBIPAKEHUSA
4f(5)+f(-2)=4-(-3)+8=-4.

I'padux yeTHOM (

HeYeTHOI) pyHKIMU

7.Omnpegenure Bupn QyHKIAU
(ueTHasi; HeuyeTHas; HU YeTHAdd,
HU HeuyeTHasd), 3aJaHHON rpadu-
yecku (puc. 30).

a) m 0) m
0 x 0 x
B) Y I‘) Y
0 x 0 x
) jy !
(0] § x
Puc. 30

Ha pucynkax 30, a, 2 usobpaskeHbl
rpauKy YeTHBIX (PYHKIIUHA, TaK KaK
OHM CHUMMETPUYHBI OTHOCUTEJIHbHO
ocHu OpAUHAT.

I'paduru pysrnuii Ha pucyaxax 30,
0, 6 UMEIOT HeCUMMeTpUUYHbIe obJiac-
TU OIpEeJeJIeHUs, 3HAUUT, 3TU (PYHK-
UM He ABJIAITCA HU YETHBIMU, HU
HEUYeTHBIMH.

Ha pucyuke 30, 0 usobpakeH rpa-
UK HeueTHOW GYHKIINHU, TaK Kak
OH CHMMEeTPHUYEeH OTHOCUTEJIHbHO Ha-
yajga KOOpJAUHAT.
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8. Ha pucynke 31 wusoOpaxe- a) UA
Ha dYacTh rpaduka QYyHKIUU 5
Yy =f(x) c obnacTrio oupeeIeHus 4
D(f)=[-5; —1]U[1; 5]. WzoGpa- 3
sure rpadur GysHrIUH Yy =f(x), 2
ecJii M3BECTHO, UTO OHA SBJAET- / 1 \
cd: a) YeTHOI; 0) HeUeTHOI. _5 4_3\2/L1? 3 A5 x
YA -2
4 13
3 4
2 -5
AN
-19] 1 3 As5x 6 -
Lo 5
3 4
4 3
Ly 2 \
1
Puc. 31 -5-X-3 2\1_(1) 3 4 5%
2
-3
—4
)

1. CyugecTByIOT U (DYHKI[UM, ONpeJeJeHHbIe Ha MHOKECTBE BCEX [ei-
CTBUTELHBIX UKCEJ, KOTOPHIE OJHOBPEMEHHO SIBJIAIOTC:

a) YeTHBIMU U BO3PACTAIOIIUMU;
0) HEUETHBIMU U YOBIBAIOII[UMU ?

2. MosxkHO 1 3HaAK «?» Ha cxeme (puc. 32) 3aMeHUTh Ha3BaHWEM BUIA
dbysrnuu? Eciu MOMKHO, IPUBEIUTE IIPUMeED.

H Hu yernas,
edyeTHasd HU HeyeTHas

Puc. 32
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2.88. BribepuTe MHOMKECTBO UYUCEJ, KOTOPOE HE MOKET sB-
JSATHhCSA 00JIACTHIO OMpEeAeSIeHN YeTHOM MM HeUeTHON (QyHKIUU:

a) (-10; 10);
B) [-1; 3];

0) [-5; —-2) U (=2; 2) U (2; 5];
r) (—00; 0) U (0; +o0).

2.89. Ha pucyuke 33 BbIOepuTe msobpaskeHus rpaduKoB:

a) 4eTHBIX (OYHKIIUIL;

A

1)

0) HeUeTHBIX (DYHKIIUI.

A

2)

\.

4
\Q‘NW»&Q
/

4

N =Q

-3
-4

y 77
3) 1 4) 4
3 3
2 2
1 1
—6-5 —3—2—;?%/3 456% 654321101 2345 6%
L )
-3 -3
4 4
YA yA
5) y 6) 4
3 3
2 2
1 1
—6-5-4-3-2-1/101 2 3 4 5 6% —6-5 \-3-2-1/]01 2 3 4\ 6%
9 i)
-3 -3
4 —4

Puc. 33
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2.90. Ha pucynkxe 34 wms3obpakeHa
yacTh rpadura QYHKIuUU y=f(x) pasd
x € [-7;—1]. Iso6pasuTe B TeTpaiu 4acTh
rpaduKa sToi QyHKIUM i x € [1; 7],
ecIu W3BEeCTHO, UTO OHa SABJIAETCS:
a) 4eTHOI1; 6) HEUEeTHOM.

2.91. Ha pucyske 35 msobpaskeHa
yacTh rpadura QyHKIuU y=f(x) paia
BCEX X, VIOBJIETBOPSAIOIINX YCJIOBUIO
x 2 0. Usobpasure B Terpamgu rpadux
(yHKIIM Ha Bcell ee 00JlacTU OIIpere-
JIeHUA, 3HadA, UTO 9Ta PYHKIIUA: a) UeT-
Has; 0) HeueTHas. [[JIg KasKAOTO CIy-
uyaa "Hangure f(-1); f(—4).

2.92. Ha pucyuxke 36 wusobpaske-
Ha YacTh rpaduKa UYeTHOH QPYyHKIIUU
y = f(x), obsacTh0 omrpeeieHusT KOTOPOH
SABJsSETCS IPOMEKYTOK [—7; 7]. Hatimure
sHaueHue BbIpaskeHus f(—2) + f(—6).

2.93. ®yurnua y=f(x) aBagercsa
yernoit u f(7)=-5; f(—8)=3. Haiinure
s3HaueHnme BbIpaskeHusa 3f(—7) + f(8).

2.94. dyurnua y=f(x) aBagerca
neuetHoit u f(-3) = 10; f(1) =-2. Haiigu-
Te 3HaueHne BbIpaskenus 2f(3) — 4f(-1).

2.95. dyurmusa y = f(x) oupeneneHa
Ha MHOKECTBe JeHCTBUTEJbHBIX UMCe,
u Touku A(-7; 5) u B(-2; 9) npuHamie-
KaT rpaduKy maHHOU (yHKIuu. Haili-
nute 3HaueHue BwuIpaskeHus f(7)+ f(2),
€CJI U3BEeCTHO, 4TO rpapuk (QpyHKIUUN
CUMMeTPUYEH OTHOCUTEJIHLHO: a) OCHU Op-
auHaT; 0) HayaJia KOOPAMHAT.

2.96. dyurmnua y = f(x) oupeneseHa
Ha oTpeske [—6; 6] u aABIgeTcA HeueT-
Hoit. Ee rpajpux nasa x < 0 mszobparkeH
Ha pucyHKe 37. HailimmrTe KoamuecTBO
KopHeit ypaBHeHus f(x)=0. Pemure
HepaBeHcTBO f(x) < 0.

A

Puc. 34
YA
3
2
t
-19] 123\ 5 6 7
la
Puc. 35
1y
4
3
2
1
-19] 1234567
Puc. 36
YA
4
3
2
1
-T-6-H-4-3-2-19 1x
2
13
—4
Puc. 37
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2.97. Ncrnoap3ysa ajaropuTM, JOKAYKUTE, UTO (PDYHKI[USA SBJIA-
eTCcs YeTHOM:
a) f(x) = 3x* + 5x?; 0) f(x)=5|x|-2;

B) f(x) = xiz; 1) f(x)=+/x2-9.

2.98. IlpuBenuTe MpUMepsl JUHEHHON 1 KBaAPATUUHON PYHK-
Ui, ABIAOIIUXCA YeTHBIMU.
2.99. Ncnoab3ys aJropuTM, JOKAMKITE HEUeTHOCTh (PDYHKI[UN:

a) f(x) = x° + 21 6) f(x) = x%;

B) f(x) = x|x|; r) f(x)=9x".

2.100. ITpuBeguTe npuMep JUHENHON (DYHKIINU, SABJAIONIECA
HEUYEeTHOH.

2.101. Hoxrasxkure, uTo (GYHKIUA He ABJIAETCA HU UETHOI, HU
HEeUYeTHOM:

) f@=3x+1l 0 [@=2+4x B f(x) =1
2.102. UccuaenyiiTe PyHKINIO HA YETHOCTD:
a) f(x) = -2x"; 6) f(x)=3|x|+1;

B) f(x)=+x-8; ¥ f(x)=‘x+7‘—‘x—7‘.

W3 mamabIXx (QYHKIUN BbIOepuTe (QYyHKINU, rpadUKU KOTO-
PBIX CHUMMETPUYHBI OTHOCUTEJIBHO OCU OpPAUHAT; OTHOCUTEJIHHO
Havajia KOOpAWHAT.

2.103. dyurnua y = f(x) ompexnese-
Ha Ha oTpes3ke [-7; 7] u ABIAeTcsa He-
yerHoii. Yacth ee rpadpura gada x =0
n3o0paskeHa Ha puUCyHKe 38.

Haiigure:

a) MHOKECTBO 3HAUEHUU (PyHKIIUN;

0) HyIu QYHKIINN;

B) IPOMEKYTKN S3HAKOIOCTOSHCTBA

>

-1

N = = W

byHKIIY; :i
T) TPOMEKYTKU MOHOTOHHOCTHU
(QYyHKIIUHA.

Puc. 38
2.104. Mosxer s QyHKIUA OBITH U e

YeTHOIi, 1 HeueTHOo# omHoBpemMenuo? Eciu ma, To mpuBeguTe IPU-
Mep TaKoi (QYHKIIUH.

2.105*%, UsBecTHO, uTO QYHKIIUA Y = f(X) ompeneseHa HA MHO-
JKecTBe IeWCTBUTENbHBIX UYMCeJ, ABJsgeTcAa ueTHou u f(a)# 0.
BepHo am, uTo:



DyHKIUN

_ fla) _ .

a) f(a)+f(-a)=0; 6) a) 1;

B) f(a): f(-a)<0; r) f(a)-f(-a)=0?

OTBeThTE Ha BTU K€ BOIPOCHI, ecau PYHKIuA Yy = f(x) aABia-
eTcs HeUeTHO.

2.106%*. MsBecTHO, uTO QYHKIUA ¥ = f(X) ompeneseHa HA MHO-
JKecTBe JefCTBUTEJbHBIX UHCeJI W SABJIAETCS HedueTHOH. MosKer
JIN BBITIOJHATHCS paBeHcTBo f(0)=T7?

2.107*. HaiinuTe, Opu KaKUX 3HAUCHUSAX UYUCIA 4 PYHKITHS
f(x) =—-8x> + ax + 5 ABIAETCA YETHOIA.

2.108. OnpegenuTe, MOXKeET JU 00JIACTHIO OIIPEAeIeHIA YeTHOM!
WJIM HEUETHON (PYHKIMU SIBJISATHCS MHOMKECTBO ULCEJI:

) [-3 85 6)[—2;0)u(0;v2];

B) (—4; 4]; ) [—7; -1)U(-L;1)U(L; 7].

2.109. Ha oguom m3 pucyHKOB 39, a—z m3o0pakeH rpapuk
4eTHOM (PYyHKIH. BeiOepuTe 5TOT PUCYHOK.

a) A 6)

3
2

>

=N W R

(0} > (0) >
—94-3-2-1,1\1 2 3 4 5% —-5-4-3-2-1 123 45%

Puc. 39
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6) y

1234 5%

123 45x 12345

Puc. 40

2.110. DPyurnua y=f(x) saBIAeTCS HEUETHOM M OIIpejeJie-
Ha mpu x € (—oo; —1]U[1; +oo). Ha pucyure 40, a muzobpakeHa

yi

Puc. 41

12345%

Puc. 42

yacThb rpaura sTod (PyHKIUH Ipu x = 1.
Cpeau pucyukoB 40, 6—z BbIOepuTe M300-
paskeHue JyacTu rpaduira 9Tou Ke PyHKIIIUI
o x < -1,

2.111. Ha pucyske 41 nzobpaskeHa 4acTb
rpadpuka pyurnunu y = f(x) npu x > 1. 306-
pasuTe B TeTpagu YacTh rpaduKa 3TOH Ke
¢yuKIMT I X < —1, ecJu M3BECTHO, UTO
dbysarIUa y = f(x) aBasgerca:

a) YeTHOIi; 0) HEeYeTHOI.

2.112. Ha pucyske 42 wusobpakeHa
yacTh rpadura uveTHoM GYHKIUU Yy = f(x),
00J1aCTBIO OIpenesIeHUsA KOTOPOM SABJSIETCS
npoMes;kyTok [—H; 5]. Hailimure sHauenwue
Beipaskenus f(—3) + f(—4).

2.113. Ha pucynke 43 nzobpaskeHa 4acTb
rpadpuka QyHKIum y=f(x) o1d Bcex X,
yaoBaeTBopsoiux yeaosuoo x < 0. Mso6pa-



DyHKIUN

3uTe B TeTpanu rpadur GyHKINU Y = f(x), g
3HasA, UTO OHA: a) YeTHas; 0) HeueTHAad. 9
s xammoro cayuasa Hawgure f(2); f(5). 1
@)
1

2.114. Ona ¢yurnum y = f(x) ussect-
Ho, uto f(-2) = —4; f(T)=3. Hafinure sma- —2-¥3-2-1
uyenue Boipaskenus f(2) + f(-7), ecnu GyHK-
nuda y = f(x) sBagercs: Puc. 43

a) 4eTHOIL; 0) HEUEeTHOI.

\
1 3 5 7 ;

a) f(x) = 6x* + 3x2;

6) 1(x)=|3x]+x%;

2.115. 1UsBecTHO, uTO QYHKIIUA Y = f(x)
B) f(x) = Puc. 44

1 2x

yeTHasi. Ha pucyake 44 wusoOpaskeHa
yacTh rpaura sToi GyHKIuU aias x = 0.
Haiinure KoamuecTBO KOPHEH ypaBHEHUA
f(x) = 0. Pemure HepaBencTso f(x) > 0.

2.116. cmosbaysa aJropuTM, JOKaMKU-
Te, YTO (GPYHKIUS ABJIAETCS YETHOI:

Ql m N W kg

2.117. Ucnionb3yss aJrOPUTM, AOKAKUTE, UTO (PDYHKIIUA SBJISA-
eTCs HEeUYEeTHOM: |
5, _ 3 . _
8) f(x)=25 O f@=2¢"-x B f(x)=""
2.118. [okaxkure, 4To PyHKIIUA He SABJSIETCA HU UYETHOU, HU
HEUeTHOM:

a) f(x) =7 - 2x; 6) f(x) = 2% — 3x; B) f(x) = —1

x+3

2.119. ®yaENUA Yy = f(X) ABIAsSEeTCA UYETHOU U OIpeJeseHa Ha
orpeske [-7; 7]. HacTs ee rpajdpuka maina x < 0 mzobpaskeHa Ha pu-
cyuke 45. Hatigure:

a) MHOKECTBO B3HAUeHUU (PYyHKIIUN;
0) Hynau (GYHKIUU; B) IPOMEKYTKHU 3HA-
KOIIOCTOAHCTBA (PYHKIIMU; T) MPOMEXKYT-
KM MOHOTOHHOCTY (DYHKITUU.

2.120%, NzBecTHO, uTO QyHKIUA Y = f(x)
ompenesieHa Ha MHOYKECTBe AeHCTBUTEIb- | —7
HBIX Ymces m Ha mnpoMe:xkyTxe (0; +oo)
MIPUHUMAET TOJIHKO OTPHUIATEIbHbIE 3HAUEe-

HuA. Kakue sHaueHUS MPUHUMAET JaHHAs
GyHKIUA Ha OpoMexyTKe (—oo; 0), ecam
OHa SBJISAETCS: a) YeTHOIi; 0) HeUeTHOMN? Puc. 45

x|
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2.121. BribGepuTe Bce BepHbIE YTBEP:KICHUA:

a) 3 — pmesuTesb umciaa 26 373; 0) 769 538 kparHO 2;
B) 0 — mesmuresib umcaa 17; r) 55 556 KpaTHO 5;
o) 12 345 678 menautcsa Ha 9.

2.122. Beruucaute 10%:0,0001 - 10073,
2.123. Pemmtute ngBoiiHoe HepaBeHCTBO —2 < 1 —-3x < 7.

2.124. 3nasd, uTO X; U X, — KOPHU ypaBHeHUdA x°+4x—T=0,
HaliauTe 3HAUEHUE BLIPAKEHU:

a) x; + xo; 0) x,xs; B) xl2 + xg
2.125. Haiigure 3HaueHne BLIPAIKEHUS
15 4
——— (V6 + 7).
(\/E +1 V6 —2) (\/7 )

2.126. 13 nepeBHU B TOPOJ BBIIIE] TYPHUCT. IIepByI0 MOJOBUHY

IOyTH OH IIeJ IeIIKOM CO CKOpocThIo 5 M. QOcTaBmiyiocs dacTb
q

IIyTH OH IIpoexaJ Ha aBToOyce. HalimuTe cpegHiOl0 CKOPOCTDL IBU-
JKeHUs TypuCTa HA BCEM MapIIpyTe, €CJU CKOPOCTh aBTo0yca

paBHa 45 KTM
2.127. HaiizuTe MHOKECTBO 3HAUEHUI (HhYyHKIIUU
y=(x—-3%+(x+ 1>
2.128. YopocTuTte BhIpaskeHue

(a—b _ 1 . a+b )_a2+ab
a®+ab  a®-b®> b2-2ab+d® a-b "’

§ 9. ITocTpoenue rpapuKoB GyHKITHIA
y=fx)xb, y=f(x + a)
@ 2.129. Haiigute KOOpPAMHATHI TOUKU IepeceueHmA rpadura
dyarIUU Yy = f(x) c OChI0 OpAUHAT:
a) f(x)=-3x+5; 6) f(x)=x2+3x - 5.
2.130. CpaBuute sHaueHus GyHKnui f(x)=x% gx)=x*-3 u
h(x) = x? + 5 Ipu 3HAUEHUNU apryMeHTa, PABHOM 2.

2.131. ITocTpoiiTe B OAHONI cucTeMe KOOPAUHAT rpapuKy PyHK-
muii f(x) = x%; f(x) = (x-1)?% f(x)=x"-3.



DyHKIUN

Pamee BbI paccMaTpuBaiu Takue MpeoOpasoBaHUsA TeOMEeTPU-
yecKnx (puryp, KaKk CUMMETPHIO0 OTHOCUTEIBHO TOUKM, CHM-
METPUI0 OTHOCUTEJBHO IIPAMOUA U AP.

Bawm usBecTHO, UTO rpapuKy YeTHBIX (PYHKIIUN CUMMETPUYHDI
OTHOCHTEJbHO OCH OpAMHAT (HAIpuMep, y=x°), a HeueTHBIX —
OTHOCHTEJbHO Hauajga KOOPAMHAT (HAIIPUMED, J = Xx°).

T'eomeTpuuecKkue IMIPeACTABICHUSA MOYKHO TPUMEHATH IJIS
mocTpoeHusi rpapuKoB OmHUX (GYHKIUHA, MCIOJL3YA TIpaduKu
IPYTUX, YoKe U3BEeCTHBIX (PYHKITUI.

Paccmorpum QyHKIUM Y = Jx u Y= Jx + 4. CocraBum Ta6-
JIUIY HeKOTOPBIX 3HAUEHUHN 3TUX (PYHKIMI M MOCTPOUM UX Trpa-
¢buru (puc. 46).

x 0 1 4 9 16
y=Jx 0 1 2 3 4
y:x/;+4 4 5 6 7 8

Puc. 46

CpaBHUM pACIIOJIO}KEHUEe ToueK TPauKOB dTUX (DYHKIIUIL,
UMeIOIX OANHAaKOBbIe abciiucchl. Hampumep, paccMOTPUM TOUKY
(1; 1) ma mepBom rpadure u Touky (1; 5) Ha BTOPpOM. DTU TOUKU
JeKaT Ha IPAMOMU, mapaJijejibHOM OCH OpAWHAT, IIPUUYEM TOUKAa
(1; 5) maxogurca uHa 4 emuHuIibl Beime Touku (1; 1). Touka (4; 6)
Jexxutr Ha 4 eguHUIBI Bhillle TouKu (4; 2). Takum xe obGpaszom
PACITOJIOKEHBI BCe APYyTue TOYKU 9TUX rpad)uKoB, UMeIOIe Ofu-
HaKoBbIe abciiucchl. MOMKHO cHesaTh BBIBOZ, UTO rpapur (GpyHK-

nuu Yy =+/x+4 monydeH cABUTOM (HapajjieIbHBIM IIEPEHOCOM)
rpadpuka y = X Ha 4 eIWHUIILI BBEPX BIOJb OCU OPAMHAT.
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17y

v

e
&wi\

sz@r—4

Puc. 47

PaccmarpuBas TouKu TrpadmKoB QYyHKIUN y=~x-4 u
Yy =+Xx ¢ ogmHaKoBbIMU abcruccamu (puc. 47), 3aMeTUM, UTO

rpad@uk GYHKIUU Y = Jx -4 MoJIyyeH cABUTOM (IapaJijieIbHBIM

mepeHocom) rpadguka y =< x Ha 4 eqUHUIILI BHU3 BIOJb OCHU Op-

IUHAT.

I'padur dysxmun
y=1f(x)+b
MOJKHO IOJIyYUTH CIBUTOM I'pa-
dbura dysroun y = f(x) Broas
ocH OpAMHAT HA b eJTWHUIL
BBepXx, ecau b > 0 (puc. 48, a).

a) y=f(x)+bo Y1

y=r1(x)

TI'padur bynrmun
y=1f(x)-b
MOZKHO IIOJIyYHUTh CIBUTOM I'pa-
¢dura pysxnuu y = f(x) BIoIb
ocH OpOAMHAT HA b eTUHUIL
BHH3, ecau b > 0 (puc. 48, 0).

O -t
N\

~ |

’ | VI

\\\\\\___,lff{ Y~ b

y=rf(x)->b

Puc. 48

Hanpumep, Ha pucyHke 49 mokasaHO IOCTpoeHHe TIpaduKoB

QyEKIUE y=x°*+2 1 y =1 —2.

X
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>

a 9 0
) ! )
5 =3
4 yra
3
y=x"+2
1
oo
-5-4-3-2 1234 5%
—2

Puc. 49

=Q| = D Wk

Paccmorpum GyHKINE y=x° u y=(x —4)®>. CocraBum TabIu-
IIy HEKOTOPBIX 3HAUEHWH STMX (PYHKIIMH M IIOCTPOMM UX rpadu-

ku (puc. 50).
x -2 0 1 2 4 5
y=x° -8 0 1 8 64 125
y=(x-4)® | -216 -64 -27 -8 0 1

OmpenenuM B3HaueHUsA apryMeHTa,
IpU KOTOPBIX 00e (PYHKIMU IPUHUMA-
IOT OJWHAKOBBLIe 3HaUueHUA. Hampumep,
sHaueHre y =0 mepBas GYHKIUA IpU-
numaer npu x=0, a BTOpags — mpu
x =4. 3nauenue y =1 nmepBaa QpyHKIUA
IIpUHUMAaeT Ipu X = 1, a Bropas — Ipu
x=05.

Mo:KHO 3aMeTUTb, UYTO QYHKIIUA
y = (x — 4) npuHEMaeT Te e 3HAUCHU,
yTO U QYHKNUA y=x°, Ha 4 eJUHUILI
«IT033Ke».

I'papruecku 9TO O3HAUYAET, UTO
rpadux QyHKIUN y=(x—4)® moayuen
cIBUTOM (TTapaJiiejbHBIM II€PEHOCOM)
rpaduka GyHKIUM y=x° Ha 4 egu-
HUIBI BIPaBO BHOJbL OCH aOCIHCC
(cMm. puc. 50).

=N WHR Oto g oog

Puc. 50
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PaccmarpuBaa rpadurm QYyHKIIHHA
=(x+4)3, samerum, uTO
BTOpad GYHKIUA IPUHUMAET Te IKe
3HAUEHUS, YTO U IIepBas, Ha 4 eTUHUIIEI

y=x> u y

«paHbIIIe».

I'papmuecku 9TO O3HAUAET, UYTO
IJd TIoJyuyeHUsA Trpaura QyHKINN
y=(x+4)® Touku rpaduxa QYHKIUI
y=x° caBuraioT Ha 4 eIWHUILI BJIEBO
BIOOJB ocu abcruce (puc. 51).

I'padur pynxmun
y=f(x—-a)
MOZKHO MOJIYYHUTh CABUTOM rpa-
dburka dpyuxuuu y = f(x) Baoas
ocu a0cIuce Ha @ eTUHUIL BITpa-
BO, ecau a > 0 (puc. 52, a).

Puc. 51
I'padur bynrxmun
y=f(x+a)

MOZKHO IOJYYUTH CIBUTOM I'pa-
¢dura pysxuun y = f(x) Baoas
ocHu a0ciuce Ha a eTUHMNI BJe-
BOo, ecau a >0 (puc. 52, 0).

a) i 0)
y=71(x)) —
ly=71( )
y=f(x—a
=Yz 1
X, X, ta X
Puc. 52

Hanpumep, Ha pucyHKe 53 MOKa3aHO IIOCTPOeHHEe TI'padUKOB

yHRImi y = 2(x—6)°m y =

x+2°
a) y=2x 7] Y =2(x + 6)*
6
5 —
4
3 —
2
1 —_—
3-2-191 123456 789X

Puc. 53

0)

7y
| B
| &—
1\ 2 1
TP AN
! ———
; o] 1 2 3%
1
|
1€—
|
|
|
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©

IIocTpoenue rpaduxoB dbyaknuii y =f(x) £ b, y =f(x t a)

1. P'padur dyarmuu y = f(x) — 3
noJsiydeH u3 rpadpuka pyHKOUN
y=1f(x) cmBurom BIOJIb OCH:
a) OpAWMHAT HA 3 eIWHUIIBI
BBepx; 0) abcumucc Ha 3 exu-
HUIIBI BIIPaBO; B) abciucc Ha
3 eQUHUIBI BJIEBO; T') OPJAWHAT
Ha 3 efUHUIBI BHU3. BribepuTe
IPaBUIbHBIN OTBET.

Tax Kak paccMaTpuUBaOTCAd QYHK-
nuu y=f(x) u y=1(x)-b npu b=3,
To rpadur byHKumum y=f(x)—3 mo-
Jy4YeH cABUTOM rpadura QyHKIIUU
y = f(x) Bronb ocu opAMHAT Ha 3 equ-
HUIBI BHUS.

IIpaBUJIBHBIN OTBET T).

2. 'papux Kaxoi us GyHKIUI
noJsiydeH u3 rpadpura QyHKOUN
y= 2x% ero CABUI'OM BJOJIb OCH
abciyce HA 3 eUHUITLI BIIPABO:

a)y= 2% + 3;
6) y=(2x +3)%;
B) y=(2x - 3)%

r) y=2(x - 3)%?

PaccmarpuBatorca QysHKIuu y = f(x)
u y=f(x—a) upu a=3 > 0. Cagsurom
rpapuxka QyHKIUU Y = 22 BOJIb OCH
abcice Ha 3 eUHUIILI BIPABO IIOJIY-
yeH rpaduk GyHKIUM y = 2(x — 3)2.
Omseem: r).

3. VYcramoBuTe 3aBUCHUMOCTD
Mexxay rpadpuraMu (GyHKIUI
(puc. 54) 1 UX aHAJTUTUUYECKUM
IpecTaBJIeHUEM:

a) y=x°

6) y=(x+1)%
B) y = (x - 2)%
r)y=x3—3.

a) 'padurom GyHKIIUU y=x3 ABJIS-
eTcs KyOuuecKas mapabosia 2).

6) Tark xak rpadpur QYHKIAU
y=(x+ 1)3 nojydaeTcsa u3 rpadpukxa
byHKIUN Yy = x3 cIBUTOM ero Ha 1 efu-
HUIy BJIEBO BAOJHL OCH abcIiucc, TO
rpadpurom GyHRIUU Y= (x+ 1)3 AB-
Jserca Kyouueckasa mapabosa 1).

B) ®yurnuu y = (x — 2)3 COOTBETCTBY-
er rpadur 4), TOCKOIBKY Trpadur
¢y Y= (x— 2)3
caBUroM rpadura (QYHKOUH Y=X
Ha 2 eIVHUIBI BIIPABO BIOJIb OCH abc-
1uce.

OJIy4aeTcsa
3

r) QyHKIUU Y = -3 COOTBETCTBYET
rpaduk 3), IOCKOJIBKY Ipadur GyH-
KIOUN Y = x3-3 TOJIy4aeTCsI COBUTOM
rpaduka QyHKIIUU y=x3 Ha 3 enu-
HUIIBI BHUS3 BIOJIb OCHA OPJAMHAT.
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4. C momolbio IIpeodpasoBa-
Huil rpadura QyHKIUKM y =[x
nocTpoiTe rpapuk GyHKIIUNI:

a) y=|x+4|;
6) y=|x[-4;
B) y=‘x—3\+2.

a) BreimosmHuM caBur rpadura QyH-
KUK Yy = \x\ Ha 4 egUHUIBI BJIEBO
BIOJIb OCH abCI[MCC U IOJYYUM TIpa-
duk QyHKIUE y = |x + 4]

UA
5///
%

y=lx
123%

O/~ o w

-7T-6-5-4-3-2-1

[y

6) BeimosrnuM caBur rpadura GpyHK-
nuun y=|x| Ha 4 ejWHWIBI BHHS3
BIOJb OCHA OPAWHAT U HOJYYUM Tpa-
GuK QyHKIUU Y = ‘x‘ - 4.

1 y=l

N

-y
DO
e
Ot
RY

B) BeimosrnuM caBur rpadurka GyHK-
uuu y = \x\ Ha 3 eIWHUIIBI BIIPABO
BJOJIb OCH albcIicc ¥ Ha 2 eIWHUIILI
BBEPX BJOJIb OCU OPAUHAT U MOJYUUM
rpadur QyHKIUM y =|x — 3|+ 2.

B

—

-4-3-2-1¢] 12345 6%
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o BanummuTe GOPMYJIbI, COOTBETCTBYIOINUE IpapuKaM (PYHKIUN, MTOTydeH-
HBIM caBuraMu rpaduka pyarnuu y = f(x) (puc. 55).

17
5

4%/#(@
n__

—8—7/6—5—4—3—2/4_0/1’2{21 567 8%

Puc. 55

2.132. TI'pajpur OGysKmum y=(x+2)® momyuen us rpadura
dYHKIUE y = x° CIBUTOM BJOJE OCH:

a) opAUMHAT HA 2 eIUHUIILI BBEPX;

0) abciucc Ha 2 eMHUIILI BIPAaBO;

B) abcricc Ha 2 eUHUIBI BJIEBO;

T) OpAWHAT Ha 2 eqUHUIILI BHUS.

BribepuTe mpaBUJILHBIN OTBET.

2.133. T'paduk Kakoii m3 HOaHHBIX (GYHKIIUNA TIONyYeH U3

rpadpuka QyHKIUU Y = Jx ero CIBUI'OM BJOJIb OCH OPAMHAT Ha
5 eIMHUIII BBEPX:

a) y=Jx-5; 6) y = Jx +5;
B) Yy =+x+5; r)y=\/;—5?

2.134. BocmosibsyiiTech IIpaBujaMu npeoOpasoBaHuA rpadu-
KOB U 3allUIITe ypaBHEHNe MapaboJibl, KOTOPYIO0 MOKHO IOJY-
YUTH CABUIOM Hapabosbl Y = X BJOJIbL OCH:

a) abcrircc Ha 7 eTUHUIL BJIEBO;

0) opauHAT Ha 4 eIUHUIILI BHUS;

B) opAuHAT Ha 9 eIWHUI] BBEDX;

r) abciuce Ha 1 eUHUILY BIPABO;

o) abciycc Ha 2 eOUHUIILI BJIEBO U BIOJb OCH OpPAUHAT Ha
3 eIMHUIIBI BBEPX;

e) abciicc Ha 5 eAWHUIT BOPAaBO W BAOJL OCH OPAWHAT Ha
6 emMHMI] BHU3.
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2.135. Tpadur =xakoii us ysrmui: y=3(x—1)? wum
y=(3x—-1)> — monyuer u3 rpaduka QyHKIUMU y=3x> CABUIOM
ero Ha 1 efMHUIIY BIIPaBO BAOJb OCHU abciucc?

2.136. Bribepure (QyHKIIUIO, I'padUK KOTOPOH IMOJyUYeH U3
rpaduka QyHKOIUM y=-5x> CABUTOM ero Ha 3 eIMHUILI BHU3
BIOJb OCU OPAMHAT:

a) y=-5x*+3; 6) y =-5(x + 3)%

B) y =-5x*-3; r) y=—(5x + 3)°.

2.137. I'paduru QPyHKIUHA, M300pasKeHHBIX Ha PHCYHKe 506,
IoJIy4YeHBI U3 rpad@uKa QyHKIum y = ‘x‘ CcOBUTr'aMU ero BAOJBL KO-
OPAWHATHBIX OCell. 3aIuIlInuTe (POPMYJIbl 3TUX (PYHKITUMA.

2.138. Kak my:kHO mpeobpasoBaThb rpa@uk GyHKIUU Y = %,
YTOOBI HOJIYUUTDH IPaPuK QYHKITUU:

8) y="1+2; o) y="2-5
_ 4, _ 4
B) Yy=_— 3 N Y=
B y=_17-6 e)y=ﬁ+8?

2.139. Mcmooubaysa mpaBuia mpeodpas3oBaHus rpapuKos, ompe-
nesuTe, rpamKka KaKoi M3 JaHHBIX (PYHKIINI HeT Ha PUCYHKe D7:

a) y =x; 6) y=vx+2-3;
B) y=+Jx-3 -2 ) y=+Jx—-3+2?

2.140. C mnomoIIbio KaKux
3) npeobpasoBaHuil rpapura (Qpyu-
KUK Y=X° MOKHO IOCTPOUTD
rpaduk QyHKIIUNI:
a) y=(x—-2)%

D 6) y=(x +4)%

y
5
> 4

1 2 3 4 3 /
2
1

-2-19] 1 2 6 78 9%

Puc. 56 Puc. 57

ta)
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B) y=x%-3; r)y=x*+1;

m) y=(x—4)*-5; e) y=(x+3y>+1?

ITocTpoiiTe aTU TpauUKU.

2.141. IIpeacraseTe GyHKmMI0 y=x>+8x+10 B BuUge
y = (x — m)®+ n u mocrpoiiTe ee rpadux.

2.142. C nomombio npeobpasoBanuii rpabuka GyHKIuN y = x°

TOCTPOHTe rpadpuKk PyHKITHUIM:

a) y=(x—2)% 6) y=x"-3;

B)y=(x+1)>-2; rNy=(x-3>+1.

2.143. B omHO#l cucTemMe KOODPAMHAT IIOCTPOMTE TpaduKu
byHKIIIII:

2) f(x) = |xl; 6) f(x)=|x-2;  ®)f(x)=|x+3];

D) =|x[-4 W@ =|x[+L e f(x)=|x-4[+3.

2.144. Ha pucynke 58 msobpakeH rpadur GyHrmuu y = f(x).
ITocTpoiiTe rpadpur QyHKIINT:

a) y =flx—2); 6) y=1(x+3);

B) y=1(x)—1; r) y=[(x)+4.

A

\ /f
—7—W—1}_{ 123456 TN\8 9%
»

w B o

-3
—4
Puc. 58
2.145. C momoIibo Ipeodpaso- /2
4

Bauuil rpadura GyHKIuUM y = f(x),
n300paKeHHOro Ha pHCYHKe 59,
TOCTPOHTEe TpaPuK QyHKITIIM:
a)y=1flx+4)-3;
0) y=1(x—2)+5.

2.146. Bribepure  QyHKIUIO, 3
rpaduK KOTOpOH IOJydYeH U3 Ipa-

Guxa dymxkman y =2 casurom Puc. 59
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ero Ha 2 eJWHUIILI BIPABO BAOJb OCKU a0CIMCC M HA 3 eSUHUIIBI
BBEPX BJOJIb OCU OPAUHAT:

_ 8 . __8 . __8 _o.
a)y—x+2+3, 0) y x_2+3, B) Y 13 2;
_ 8 _q. __8
r‘)y—x+2 3; o)y x_3+2.

ITocTpoiiTe rpaduKk 9TOM (QOYHKITUU.

2.147. C momoIlbi0 IIpeoOpasoBaHUi rpadpura QGyHKRIIAN
y = —x? mocrpoiite rpaduku GYHKIUH, IpeABapUTeILHO IIPeACTa-
BUB UX B Buje y=— (x — m)® + n:

a) y=—x>+6x-9; 6) y =—x? — 10x — 23;

B) y =—x°+ 2x + 6; r)y=—x*—4x+1.

2.148%. I'paduk pyHKIINHU Y = f(X) moaydyeH us rpadpuka QyHK-
nuu g(x) = 2x? CABUTOM €ro Ha 3 eJUHUIILI BIIPABO BIOJb OCH abc-
muce. Haiigure opauHaTy TOUKHU IepeceueHus: rpaduka GyHKIUN
y = f(x) u mpamoit x = 15.

2.149%*, I'paduk QyHKIUU Y = f(x) monyueH us rpadura QyHK-
muu g,(x) =—-38x? cABUTOM ero Ha 3 eJUHUIBI BIPABO BAOJb OCH

abciicc 1 Ha 2 eIWHUIBI BBEPX BIOJb OCH OpAuHAT. A rpaduk

dbysrnuu y=h(x) nomydyern us rpapura QyHKIuUU g, (x) = %xz

CIBUIOM €ro Ha 4 egWHMUIIBI BJIEBO BIOJb OcH abciiucc 1 Ha 1 enu-
HUIYy BHMU3 BIOJb OCH OpAWHAT. VIMeroT i 0o0Iiue TOUKHU rpadu-
Ku GyHKIUNA y = f(x) u y = h(x)?

2.150% dyaKmua y=f(x) ompemeseHa Ha MHOYKECTBe [eii-
cTBUTENbHBIX uucesn u E(f)=[-1; 7]. Hailizure MHOKeCTBO 3HA-
yeHU#N (QyHKIUU:

a) y=[(x—2); 0) y=1(x)+4;

B) y=f(x—-1)-3; r) y=[(x—-3)+5.

2.151%, ®ynxnua y = f(x) Ha npomexyTke (—oo; 4| Bospacra-
eT, a Ha mPOMeXyTKe [4; +00) yObBaer. Haiifure IpoMexyToK
BO3pacTaHud (PyHKIIUN:

a) y=[(x+1); 0) y=f(x)- 7

B) y =f(x - 3); ) y=flx+2)-4.

2.152*, MO:XHO JI OIIPEAeSUTh, ABJIAETCA JU (PYHKITUA:

a) y=[(x)+8; 6) y=1(x)—3;

B) y=f(x+7); 1) y =f(x — 2) — YeTHOIi, ecJu M3BECTHO,

uyTo QYHKIUA Y = f(x) ABIAETCA UYETHOI?
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2.153%. I'padurk GyHKIUU Y = f(X) CUMMeTPUYEH OTHOCHUTEJIH-
HO mpamoit x =3. OupemeauTe, KaKad U3 JAaHHBIX QYHKIIUN sB-
JSIeTCSA YETHOM:

a) y=[(x—3); 6) y=1(x)—3;

B) y = f(x) + 3; r) y = flx +3).

2.154. T'paduk GyHKINK y = x° — 4 TIoTydYeH U3 rpadura QyH-
KUK Y = X CABUTOM BJOJb OCH:
a) opauHaT Ha 4 eIWHHUIILI BBepx; 0) abciiucc HA 4 eIMHUIILI

BIIpaBO; B) abciiucc Ha 4 eqUHUILI BJIEBO; T') OPAWHAT HA 4 eTUHU-
bl BHU3. BhiOepuTe IpPaBUIbHBIA OTBET.

2.155. Onpenenute, rpa@uKk Kakoil m3 AAHHBIX (PYHKIIUI IIO-
nydeH us rpadura GyHKIMU y = |x| cABEroM ero BROIB ocu abe-
I¥CC Ha 3 eqUHUIILI BJIEBO:

a) y=|x-3; 6) y = |x|+ 3;

B) y:‘x+3

; r)y:‘x‘—&

2.156. 3anumure GopMyny QPyHKINK, rpapuK KOTOPO MOXK-
HO TIOJIYYUTBb CABUTIOM KyOmueckoii mapabosbl y=x® Broam ocu:

a) abcrycc Ha 2 eIWHUIILI BIIPABO; 0) OPAMHAT Ha 3 €IUHUIILI
BHM3; B) OPAMHAT Ha 5 eIWHUII BBepX; I') abciucc Ha 9 emuHUIIL
BJIEBO; 1) abciimcc Ha 3 eUHUIILI BJIEBO U BAOJb OCHU OPAMHAT Ha
5 equHUIl BBEpX; €) abcrucc Ha 6 egUHUIT BIIPABO U BIOJH OCHU
opAuHAT Ha 7 eIUHUI] BHUS.

2.157. BribepuTe (QyHKIMIO, rpaduK KOTOPOU IIOJYUYEH U3
rpaduka QYHKNUU y=4x? CABUTOM ero Ha 2 eJUHUILI BIIPABO
BJIOJIb OCH a0CIIICC:

a) y=4(x + 2)% 6) y =4x*-2;

B) Y = 4(x — 2)% r) y = (4x - 2)°.

2.158. HWcmosb3ysa IpaBujia y 1)
mpeobpasoBaHUA TrpauKoOB, 3a- /
numuTte GOpMyJabl (QYHKIHIM, % ﬂ
rpapuKyM KOTOPBIX M300pasKeHbI

Ha pucyHke 60, ecamu oHHM moO-
JydeHbl U3 Trpadura (QPyHKINN

3-2-19 1 23456 78%
-2 3)

Y =X CABUTOM €ro BJAOJb KO-
OPJAVMHATHBIX OCEIi. Puc. 60
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2.159. C momoIbi0 KaKuxX IIpeodOpasoBaHUB Tpaduka (QyHK-

oum Yy = —% MOJKHO TOJIVUUTH I'pa@uK GYyHKIIUU:
__2 1. ___ 2
) y=-_-1 6) y=-—%;
—_2 7. —__2 9
B) Yy = x+7, Ny P

SanumuTe GopMysny QYHKINH, rpapuK KOTOPOH MOMKHO IIO-

Jy4uTh U3 rpa@uka QyHKOIuUM Yy = —% CIBUTOM ero Ha 3 enu-

HUIBI BJIEBO BJOJIb OCH a0CI[CC W HA D eQUHWI[ BHIU3 BAOJb OCU
OpAUHAT.

2.160. Ha pucyske 61, a uso6paes rpaduk QyHEKIUN y = ax>

(a #0). Cpenu pucyukoB 61, 6—:z BbIGepuTe u3obpaskenue rpadu-
ka GyEKINI ¥y = a(x — 2)* - 1.

a) Y R
—4-3-2-4 2.3 4% N
I g 1 2%
13
—4
-5
B)_ " o T) Y] |
191123456 7%
L2
13
5
Puc. 61

2.161. IlpumenuTe mpaBuja MpeoOpasoBaHUA K Trpadury
dyHKIUN y = x*> u nocrpoiite rpaduK QYHEKIIAN:

a) y=(x - 3)% 6) y=x>+4; B) y=(x+2)7%-1.

2.162. B opHO#i cucTemMe KOOPAWHAT IIOCTPOITEe TpaduKu
byHKIMI:

a) y=Jx; 0) y=+x+2; B) y = Jx - 3;

r) y=vJx+1-4; O y=~x—-5+1.

2.163. Ha pucynke 62 muzobpaskeH rpadur GyuHrnum y = f(x).
IlepeHecuTe pHUCYHOK B TeTpalb M IIOCTPOMTe rpauK (PpyHKIIWN:
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w B oS

N ,

-12 -10-9-8 —6—5—4—3—2—1_? IN2 345 6/7 8 91011%
—2
=3

—4
=5
Puc. 62
a) y=f(x+4); 0) y=1(x—-2);
B) y =f(x)+ 3; r) y = f(x) - 5.

2.164. C 1momoIIbi0 IIPeod-
pasoBauuii rpapuka QyHKIUU
y =f(x), m3obpaskeHHOr0 Ha pPU-
cyHKe 63, mocTrpoiiTe Tpadur
GyHKIUNU:

a) y=1lx-3)+2;

0) y=f(x+4)-1.

2.165. IloctpoiiTe rpadur

__6 _ .
byHRIIIN Yy=113 2, 1pe

obpasoBaB rpapuk QYyHKIUU
6 Puc. 63

y=-~+-

2.166. C momomisio IpeobpazoBaHuii rpadpukra GyHKIUHT Y = X2
mocTpoiiTe rpapuky PYHKIUN, IPeaBapUTEJIbHO IPEICTABUB UX
B Buje y = (x — m)® + n:

a) y=x>—4x+4; 6) y = x*— 10x + 20;

B) y = x* + 6x + 10; r)y=x*-8x+1.

2.167%. I'padur dyurnum y=f(x) noryder u3 rpadura QyH-
Kiuu g(x)=x® caBUrOM ero Ha 5 eJUHWUI, BHU3 BAOJbL OCH ODAM-
Har. HaliguTe opauHATY TOUYKU IepecedueHus rpadpura GyHKIIUNI
y = f(x) u mpamoit x =—4.

2.168*. I'paduk pyuriuu y = f(x) moayuexn us rpadpura GpyHK-
nuu g(x) =—2x% cxBuroM ero Ha 6 eIWHWUIL BIPABO BIOJb OCH abc-
myucc ¥ Ha 8 eNWHWIL BBEPX BIOJb OCH opamHar. Halgure Hyan
byarnun y = f(x).
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2.169*%. dyurnua y=f(x) ompeaeseHa Ha MHOYKECTBe [eii-
crBuTeabHBIX uncesa u E(f)=[0; 8]. Haiizure MHOKecTBO 3HauUe-
HUN QyHKIIUU:

a) y=1(x+3); 6) y=1(x)—5;

B) y=[(x+6)+9; n)y=flx-7)-1.

2.170% WsBecTHO, uTO (GYHKIUA Y = f(X) ABIAETCA UETHOM.
BepHo 51, uTO UeTHOU ABIAeTcA PyHKIUA Y = f(x)+ b, rme b+ 0?

2.171. HafiguTte 4dmcjio, o0OpaTHOE YUCIY 3,5.

2.172. [IByxTOMHUK cTouT 25,6 p. IlepBBIii TOM JerieBJe BTO-
poro Ha 40 %. CKoJbKO pyOJeil CTOUT IEePBBII TOM?

2.173. OnenuTe mepuMeTp OpAMoyroabHUKa (P) co cTopoHaMu
a n b, eciu u3BecTHo, uTo 1< a <8; 14 <b< 15.

2.174. Yupocture BBIpaKeHUe \/a2 —4ab+4b* + \/ 4a® mpu
a<0,b>0.

HroroBaa camoolieHKka

Ilociie m3yueHMs 9TOU TVIABBI A JOJIMKEH:

e 3HATH onpejesieHHe (QYHKIWU, ee 00JaCTU OUpeAeJIeHUA U
MHOKeCTBa 3HAUEHU, CIIOCOOBI 3aaHUA (DYHKIIUM;

e yMeTh HAXOAUTL 3HAUEHUS (PYHKIMU MO0 3HAUEHUIO apry-
MeHTa; 3HAUEeHUA apryMeHTa II0 3HAUEHWI0 (YHKIUM; 00JIacTb
ompenesieHnusA W MHOYKECTBO 3HaUeHUU (pyHKIIMI, 3aJaHHBIX pas-
JUYHBIMHU CIIOCO0aMU;

e 3HATH OlIpejesieHUe HyJIell QYHKIMU, IPOMEKYTKOB 3HAKO-
IOCTOAHCTBA (DYHKIIUU;

e yMeTh HAXOAWUTh HYJAU (PYHKIIUU, TPOMEKYTKU 3HAKOIOC-
TOSHCTBA (DYHKIIUM, 3aJaHHON PA3IUYHBIMU CIIOCOOaAMU;

e 3HATH ONpeJeJIeHWs Bo3pacTarollneil W yObIBaromiein (QyHK-
Y Ha TPOMEKYTKE, OIpeleieHre MOHOTOHHOM (MYHKIIMU Ha
IIPOMEIKYTKE;

e yMeTh HAXOAUTh NPOMENKYTKU MOHOTOHHOCTH (DYyHKIIUM,
3aJaHHON Pas3JIMUYHBLIMHU CIIOCOOaMIT;

e 3HAThH OIpeJeJieHNre UYeTHON M HeueTHOU (PYHKITHI;

® yMeTh IIPUMEHATH AJTOPUTM WCCIeNOBaHUA (GOYHKIUU HA
YEeTHOCTD (HEUETHOCTD);

¢ YMeTh BBITIOJIHATD OCTpoeHMe rpaduka QyHKiuu y = f(x) £ b,
3HadA rpad@uk QyHKIuu y = f(x);

® yYMeTh BBIMIOJHATH MOCTPoeHMe rpaduka GyHKuuu y = f(x £ a),
3HadA rpaduk QyHKIuU y = f(x).
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1 mporepsar0 cBOM 3HAHMSA
1. Hatigure f(-2), ecou:

8) f(x) = 2x +3; 6) fx) =2~ 1;
B) f(x) = 51 r) f(x) =7 x.

2. Boibepure (GyHKIUU, rpad@UKaM KOTOPHIX IPUHAIJIEKUT
Touka N(-12; 1):

a) y=-12x; 0) y=—x+12; B) yz—%;
ry=x+13; m) y=x*+145.
3. Bribepute GQyHKIIUIO, TIpa- ”

dur KoTOpoil m3oOpaskeH HaA pPU- 4

CYHKe 64: 3
a) y=\x+2‘+1;
6) y=—|x—2/-1; N R
B) y=|x-2/-1; -3-2-19] ™N/B 45 6 7%

r) y:‘x+2‘—1;
lI) y=\x—1\—2. Puc. 64

4. Kakum cBoiicTBoM o0Jazaer rpa@uk UYeTHONH GYHKIUU?
Heuernoit dyuxmuu? MsBecTHO, YTO (QYyHKIUS Yy = f(Xx) ABIAET-
cd yeTHOH, a QyHKIuA y = q(x) — HeuerHoit, u f(5)="17, q(-1)=6.
Haitigure 3nauenue Boipakenusa 2f(—5) + q(1).

5. HaiiguTe mpoMe)KyTKU 3HAKOIIOCTOAHCTBA (QDYHKIIUU:

a) f(x)=5x-9; 6) g(x)=x*—11x + 30; B) h(x) = %
6. Ilo rpadpukry GpyHKIIUU, U300pakeHHOMY Ha puUCYHKe 65,
HalguTe: a) 00JacTh ompeaeeHUs PYHKIUU; 0) MHOYKECTBO 3Ha-

YeHUHW (PYHKINN; B) HYJIU (PYHKINU; T') IPOMEKYTKMU 3HAKOIIO-
CTOSIHCTBA (PYHKIIMM; 1) IIPOMEKYTKH MOHOTOHHOCTH (DYHKI[UH.

A

—6/6—4—3—2—_ 01234561 é\gﬁ?

1=
B~ = DD W B UTS

Puc. 65
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7. Haiinure obaacThb ompeneenusa (GyHKINM, 3aSaHHOI Gop-
MYJIOH: g 5
X
a) y= ; 0 =
)y x-4 )y x2+6x+5
B) y = ——; ) y =v8x —x%;
J9-0,01x
a)y:x+i—\/16—x2; e)y:x/x—7+78 .
*- Jx2-9x+14

8. IlpoamanmusupyiiTe ycJOBMe ¥ HAWJWUTE MHOYKECTBO 3HA-
YeHUU (PyHKIINN:

a) f(x) = x* - 6; 6) f(x) =|x|+9;
B) f(x)=Jx+2 -8; r) f(x) =—x? — 6x + 19.

9. lokaxxure, uTo QyHKIUI Yy = (X — 4)? Bospacraer Ha IpoO-
MeXKYyTKe [4; +OO) u yObIBaeT Ha IPOMEIKYTKE (—OO; 4].

10. HaiizuTe, IpM KaKWX SHAUEHUAX YHCJIA 4 (QYHKIHUA
f(x) = 5x* + 6ax — a He UMeeT HyJIeil.

IIpakTuueckas MmaTreMaTuKa

1. Ha pucynke 66 msobpakeH rpauk, OTPasKAIOIUI 3aBU-
CHUMOCTh KOJIMUeCcTBa OeH3WHA 1 B 0aKe aBTOMOOUJISI Kypbepa OT
BpeMeHU {.

a) Yro mpowusorio oxoso 12.00?

0) Kakoe npubansuTeIbHO BpeMsa aBTOMOOMIL Kypbepa CTOSII
B nepuoyg ¢ 9.00 o 19.00?

n,JaA

>

Puc. 66 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 ¢, u
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B) Kakas Bo3MOsKHAs yacTh pabouero AHS Kypbepa oTpaskeHa
Ha rpaduke ¢ 13.00 mo 14.00?

r) HasoBuTe mpaBaomomo0Hy0 IPUUUHY, IO KOTOPOI rpaduk
CTAaHOBUTCA «Kpyue» mocJie 17.00.

2. Ilena BxomHOTO OMJieTa Ha cTaguoH cocraBasanaa 10 p. Py-
KOBOJICTBO CTaAMOHA PEINNWJI0 CHU3UTL IleHy OmjeTa TakK, UTOOBI
BBIpyYKa Bospocaa Ha 12,5 % 3a cueT mpeArrosaraeMoro yBeJu-
yeHHUs Yucja 3puresneii. Ha Kaxoil HNPOIEHT yBEJIUUEHUNS YucIa
3puTesiell PacCUUTHIBAET PYKOBOACTBO CTAMAMOHA, €CJU BXOMHOM
OMJIeT IIOCJie CHUMKEHUS IIeHBI CTaJl CTOUTH 6 p.?

3. Tapudublii oKJan pPabOTHHKA MNPENIPUATUS COCTABJISIET
x p. HambaBka 3a crask cocraBiser n % 3a KasKable oTpaboTaH-
Hble Ha npesupusaTun n jer. Ilo uroram paboTsl 3a MecAl] paboT-
HUK MOJKeT OBITh IIOOIIPEH IIpeMueil B pasmepe y p. M3 mosayueH-
HOM CyMMBbI BBICUMTBIBAETCSI B3HOC B IIEHCUOHHEBIN (DOHJ B pasme-
pe 1 % wu mpodcorosHbii B3HOC B pasmepe 1 %, ecam pabOTHUK
ABJIETCA UJeHOM Ipo@dcoios3a. 3apaboTHasd IjaTa o0JiaraeTcs
rakske 13 %-m momoxomubiM HaJjoroM. CocraBbrTe (GOPMYJIY IJIA
BBIUKCJIEHUSI CYMMBLI, KOTOPYIO IIOJYYUT paboTHuK. ITo dopmyie
HaWguTe, CKOJIbKO IOJYUYHUT PAOOTHUK, OTPAOOTABIINI Ha Ipe.-
npuaruu 10 xer, ecau x =400 p., a y cocraBaser 15 % ot x.

YBJiekareJbHasI MaTeMaTHKa
Hccaexyem, 06001maem, qejiaeM BHIBOIBI

HccnemoBaTrensckoe 3amanue. Bcerma Jsm mo rpaduram
YpPaBHEHUH CHUCTEMBI MOYKHO OIPENEJUTH PEIIeHUs CUCTEMBI
ypaBHenui? OmupefesnTe UYMCJIO PEIIEHUN CHUCTEMbI YpaBHEHUM

y:\/;’

y IToripoOyiiTe TpuUBECTH IIPHUMEP, KOT[a UYKCJIO perle-
y=x".
HUH CUCTEMBI YPaBHEHUN HEJIb3s OMPEIEeJIUTh IO rpapuKaM ypas-
HeHUH.
ToroBuMca K onuMmnuagam

x—2 g(x) = 2x +
3x+4’ T bx-1

1. [lna ¢pysrnui f(x) = Hangure f(g(x));
8(f(x)).

2. HaiiguTe Bce (pyHKIMU f, YAOBIETBOPSIOIINE YPaBHEHUIO
f(x) + (x — 2)f(1) + 3f(0) = x*+ 2, x € R.

3. ®yukmusa f(x) oupeneneHa Aasa Bcex X # 0 1 yIoBIeTBOPAET

ypaBHeHumio f(2x)+ Sf(i) = x%. Haiigure f(x).



APOBHO-PALUMNOHAJbHBIE YPABHEHUA
N HEPABEHCTBA

§ 10. Ipo6HO-paniOHAIbHBIE YPABHEHUS

@ 3.1. Pemure ypaBHenue (3x —2)(x +4)=0.

3.2. Haiigure o0JacThb oIpeaesieHMs PaIMOHAJILHON APOOM
2x
x-6"

3.3. Ilpu KakKoM 3HAUEHUU II€PEeMEeHHOI:

a) YUCJINUTEJIb [ O6I/I
) p x% - 36

paBeH HYJIIO;

x2 - 36

0) sHaMeHaTeJb APodou paBeH HYJII0?
Paccmorpum 3agauy. B gpobu umcauTenap Ha 2 0OJIbIle 3HA-
MeHaTe d. Eciau ducauTesb 3TOi ApoOM yMEHBIIUTH Ha 3, a

3HaMeHaTeJb YBeJINUUTh Ha 3, TO HOBas APOOL OyaeT paBHA é
Haiimure sHaMeHaTe b IIepPBOHAUAJBLHON APOOM.

Pewenue. O6o3HaunM 3HaMeHATeJIb IIePBOHAYAJbLHOI Opodu
yepes X, TOIA ee UNCJIUTENh paBeH (x + 2).

Ecsn yncaurens npobu yMEHBIIIUTH HA 3, TO MOJYUYUTCA UUC-
JUTEJb HOBOM ApOOU: (x + 2) -3 =x-1. 3HameHaTeJlb HOBOU
Ipobu mocjie yBelIMUeHUsA Ha 3 OyneT paBeH (x + 3), a HoBasd

x
Ipo0b OyaeT MMeThb BU. e Tak Kak IO yCJIOBUIO 3aJauymW OHA

paBHa %, TO TIOJYYUM ypaBHEHUE

— 1 B nesoii gactu aro-
+3 2
ro ypaBHEHUS 3alNCAaHO IPOOHOe PaIlMOHAJLHOE BRIPAKeHIUe.

Pemmenne wmHOTMX 3ajady MOpuU-
JIpo6HO-panuoHaJIbHbIE
BOAUT K YPaBHEHUSIM, Yy KOTOPBIX
. . . YPaBHEHH A
B JIEBOM WJIM TIPaBoO¥ (UJIW B TOW m
o X
IPYTOii) YacTsaX 3alnCaHbl JPOOHBIE -6 2
palnuoHaJbHBIE BBIpaskKeHus. Taxue 4. b
ypaBHEHUA HAa3BIBAIOT IPOOHO-pa- X249
IMOHAJNBHBIMHU YPABHEHUSIMU. x+6 x+1
Hanpumep, ypaBHeHHUS x-8 x+5
2
x“—-3x+2 x+2 x+1
=0; - =3; x> +3x+ 6 5 = 1 aBaamwor-
x—2 x—-2 x-1 2_8x—x

csA IPOOHO-PAIlOHAILHBIMMH.



I pobHO-panimoHaIbHble YPaBHEHUA U HepPaBEHCTBA

x2-8x+2
PaccmoTpuMm apo0HO-pammoHaIbHOE YpaBHEHIe — s - 0.
9TO ypaBHEHHE MOYKHO PEIIUTh, WCIOJb3ys YCJIOBHE PABEHCTBA

panuoHaJbHON IPOOH HYIIIO.

@ PamuonambHas apo0h paBHA HYIIIO A { A=0,
A_0
B

TOrga M TOJBKO TOTJA, KOTIA YHCJIH- B+0
TeJb APO0OU paBeH HYJII0, a 3HAMeHa-
TeJbh He PaBeH HYJIIO.

TakuM 00pas3oM, MOJTYUUM:

) 5 x =2,
Fodxr2 ‘3’“*2:0@{’6 T3 r2=0, 1, e a1

x-2 x-2=%0 5
X #
Omeem: 1.
x-1 1
BeprHemMcsa K ypaBHEHUIO ~i3 " 2 BeImostTHUM TOKOEeCTBEH-

HbIe TIPeo0pasoBaHUs YPaBHEHUAA.

1) ITepeHecem Bce cjiaraeMble M3 IIPABOM YacTW YpaBHEHUS B
x-1 _1 4 x_l—le.

x+3 2 x+3 2
2) IlpeoGpasyeM JeByI0 UacTh ypaBHEHUS K paIllOHAJbHON
x-1 1 —0o 2x-2-x-3 —0 = x-5 _
+3 2 2(x + 3) 2(x + 3)

3) IlpumeHUM yCJIOBHE PaBeHCTBA APOOU HYJIIO:
-5 _ge x=56=0, _ Jx=5 = x =5.

2(x+3) 2(x+3)#0 x # -3

Omeem: 5.

JIEBYIO:

apobu:

@ YTo0BI pemnTh IPOOHO-PAIIUOHAIbHOE YPaBHEHHE, HYKHO:

2
@ Iepenecrn Bee caa- | pempre ypasmenme —% —+ - 5=10x
raemMble U3 IPABOM YacTU 9 x-1 1-x
YpaBHEHUS B JIEBYIO. @) 9x" -4 5-10x _ 0
@ IIpeo6pasoBaTs JneByIO xz— 1 1-x
vacTh ypaBHeHMa K pa- | (@) 9x" -4, 5-10x 4 o
ITIOHATLHON Apo0OH. x-1 x-1
2 2
(® Ipumenuts ycioBue - 9x“-4+5-10x 0o 9x“-10x +1 _o.
paBeHCTBA APOOU HYJIIO. x-1 x-1
@ Bamucars oTser. = l,
9x% ~10x+1=0, 9 1
= =X ==,
x-120 x =1, 9
x#1
@ Omeem: %
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Ilpumep 1. Pemute ypaBHeHE

x+2 _ x+1

x—2 x-1
Pewenue. © itz—ij—3:0.
(x+2)(x-1)-(x+1)(x-2)-3(x-1)(x-2) o
® (x—2)(x—1) =0
3x%-11x+6 _
T Gopx-D)
x =3,
3x2-11x+6 =0, ) x =3
@ = ng, = 2
(x-2)(x-1)=0 x=3.

x#=1, x#2

@ Omeem: %; 3.

Ilpumep 2. Pemture ypaBHEHUIE

2 _ 15 _
a-3 42-6a+9
Peusenue. © —2_ — 5 15 1-0.
a-3 a°-6a+9
2
2(a-3)-15+(a-3

® 2 _ 152+1=0@(a ) 2(a  _ 0=

a-3  (a-3) (a-38)

2 2
- 2a—6—15+a2—6a+9 —0 & a —4a—212 _
(a-3) (a-38)
a==6

a®-4a-12=0, ’ a=6,
® ) =dla=-2,< 5

a-3) =0 a=-—a.

( ) a+3
@ Omeem: -2; 6.

@ ITpumep 3. Pemure ypaBHeHUe x° + 3X + 23% =1.
—oX - X

Peuwerue. BEIIOTHUM 3aMeHy IlepeMeHHOH x?+3x=t u mo-
Jy4YuM ypaBHeHUe f +% =1, KoTopoe fABJAETCA APOOGHO-

panroHaJIbHBIM. Permium ero, IIPUMEHNB aJI'OPUTM:

_ (9 _ 42
/. 6 _120@15(2 t)+6—(2 t):04:> ?+3t+4 _

(=
2-t 2-1 2-t 0
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) t=4,
t“-3t-4=0, t =4,
= t=-1,
t+2 t=-1.
t#2

IloncraBuM HaiieHHBIe 3HAUeHUS ¢ B PABEHCTBO X2+ 3x =1

%8 I'IO.TIyIII/IM: —x _ _4’
x=1,
x%+ 3x = 4, x*+3x—-4=0,
= = _—3+\/5
x%+8x=-1 x+8x+1=0 r=—5
-3-5
Xx=
Omeem: —4; 1; 73;£; 73;/5.

I po6GHO-paMoHAIbHBIE YPABHEHUSA HCIIOJIB3YIOTCA KaK MarTe-
MaTUUYeCKUe MOJeJN IJIs PeIleHNs 3a4ad, OMUCHIBAIOIINX Peab-
HbIe CUTyaIlnuu.

Hamnpumep, paccmorpuMm 3azady. Ha TyllleHne JI€CHBIX IIO-
sKapoB miomanabpio 200 ra oTIIpaBI€HO HECKOJbKO BEPTOJIETOB C
BOJOCJMBHBIMHK ycTpoictBamMu. Ilo mHpoOpMamuyu MeTeopoJIOroB
IpejroJiaraeTcss yCUJeHUe BeTpa, I09TOMY OBbIIO BBIZEJIEHO eIlle
5 BepTOJIETOB, B CBA3U C YeM ILJIOMIALbL IJIA cOPOCa BOABI KA IBIM
BeproJsieToM yMmeHbInmaach Ha 20 ra. CKOJIBLKO BEPTOJIETOB yUacT-
BOBAJIO B TYIIIEHUU IIOKAPOB MEPBOHAYAJILHO?

Pewenue.

O BbLacHuM, 0 KAKUX 6e/UYUHAX U 3ABUCUMOCMAX MeHdy
HuMu 8 3adave udem peuv. B 3amaue peusb UAET O IJIOIIAAMU Jiec-
HBIX TI0KApPOB U KOJUYECTBE BEPTOJIETOB AJIS TYIIEHHUS IIOKApPOB.

@ BuiacHuMm, KaKue 3HAYCHUS eJUYUR U 3A46UCUMOCIU MeHc-
0y Humu usgecmuul. I3BeCTHA 3aBUCUMOCTb MEKIY KOJUUECTBOM
BEPTOJIETOB U ILJIOMIAABIO AJis cOpoca BOMEL.

® BbracHum, KaKue 3HAYEeHUS 6eULUH U 3A46UCUMOCTIU MeXHC-
0y Humu He u3secmHbl. HemsBecTHO, CKOJBKO IMOTPe6OBAJIOCH
BEPTOJIETOB.

@ Oo6osnauum HeuzsecmHoe 3HaAYeHUE O00HOU BEAULUHbL Ye-
pe3 x, a ocmaJgvHble BulPA3UM Yepe3 X U 3A8UCUMOCMU MexOy
seauyunamu. O003HAUNM UYepe3 X IIepBOHAUAJILHOE KOJMUYECTBO
BEPTOJIETOB U IIOJNyUYMM, 4TO (X + 5) BEpTOJIETOB HAIIPABJIEHO HA
TYIIIeHIEe TOXKApPOB IIOCJIE COOOIIeH’s MeTeopoJoros. CocraBuM
TaOJUITY 3aBUCUMOCTEIl MeXKIy BeINUNHAMU.
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KoauuecTBo Oo01masa mIomags Ilaomans
BeauuuHbI BEpPTOJIETOB, JIECHBIX II0Ka- cOpoca BOIBI
I0IT. pos, ra BEPTOJIETOM, T'a

IlepBoHAUAIL- 200

P x 200 200
HOe 3HAUeHNe x
3HaueHUe I10cJie

200

COOOIIeHU s x+5 200 *+5
METEeOpPOJIOr0OB

® Henoavsysa sasucumocmu mexrdy u36ecmublmu U Heu3eecm-
HbLMU 3HAYEHUAMU BeAUYUH, COCTABUM YPABHEeHUe (Mamemamu-
yecKyio modesb 3a0aiu) U peuum ezo.
2205 ra Ha 20 ra mMeHbIlle, YeM 200 g,
X

ITo ycooBuio 3amaun

3HAUNT, PA3HOCTL MEJKAY OOJBIINM M MEHBIINM UYKCJIOM PaBHA
20, T. e.

200 _ 200 _ 90 & 200 200 _o9n_0 = 10_ 10 1_0g o
x x+5 x x+5 x x+5
; , = -10,
<:>50_x —5x= .’XI-i-5.9(5—50=0,<:> =5, PN
(x+5)x x(x+5) =0
=
x = 5.

® Banuwem omeem 6 coomeemcmeuu co cMbLCIOM 3a0AHU.
ITocKOJIBKY X — UYMCJIO BEPTOJIETOB, TO BEIOMpPAeM UHCJO 9.

Omeem: 5 BepPTOJIETOB.

Muorue 3amauu, ONKUCHLIBAIOIINE PeaJIbHbIE IIPOIECChI, MMEIOT
ONHY U Ty K€ MaTeMaTUJYecKyio Momaenab. K TakuM oTHOCATCS, Ha-
mpuMep, 3aaui Ha ABUKeHHne, paboTy M T. I.

PaccmoTpum nBe 3amaum.

3adaua 1. [IBa BeJsiocHUIlenVIC-
Ta BbIeXaJU OJHOBPEMEHHO W3
mocenka A B mocesiok B. Cko-
POCTh TIEPBOTO BEJIOCUIIEAUCTA
Ha 2 To° Goible CKOPOCTH
BTOPOI'0, II09TOMY OH IIPHOBLI
B mocesiok B ma 0,5 u paHbIrre.
C KaKMMH CKOPOCTIMU [BU-
rajiuch BEJIOCUIIEIUCTHI, €CJIU
paccTosHUE MeXXKJy IIOCeIKa-
mu paBHO 30 KM?

3adaua 2. [1y1a 3aNI0JTHEHUA BO-
moii pesepByapa o6bemom 30 m°
HUCIIONB3YIOT MBa KpaHa: Iep-
BBIII KpaH 3aIlOJIHSIEeT pPe3epBy-
ap Ha 0,5 u ObIcTpee BTOPOTO,
Tak KaK B Uyac uepes Hero Ha-
nuBaercd Ha 2 M° 6OJIbINe, UeM
uyepe3 Bropoi. Haiigure cko-
POCTh 3aTloJIHeHUS pesepByapa
BOJIOM Uepes KasKAbIA KpaH.



I pobHO-panimoHa bHble YPaBHEHUA U HepPaBEHCTBA

B o0eux 3amauax peub HAET O IIpoleccax: B IIePBOH — O IPO-
mecce IBMIKEHUs, BO BTOPO — O IIpoIlecce 3aI0JHEHUs Pe3epBy-
apa BOJOM.

CocraBuM TabGJUILy 3aBUCUMOCTEH MEKIy BeJINUMHAMU.

PesyabraT
(IpoiiIeHHbINH MyTh,
11 B
pouecc CrkopocTtsh 06BeM BOTEI peMs
B pe3epByape)
IBusxenne mepBo- . EM 30 kM 30
TO BEJIOCUTIEIUCTA q x
[ BuKkeHne BTOPO- KM 30
TO BEJIOCUIIEUCTA (x=2) 5 80 kM x-2
3amnoJHeHne pesep- 5
Byapa 130;[0171 uepes x M 30 m® 30 -
MepBLIA KpaH q x
3amnoJHeHre pesep-
o n° 3 30

Byapa BOJIOU uepes (x-2) — 30 m ——
BTOPO#I KpaH 9 x -2

ITocKONbKY IIE€PBBIA BEJIOCUNENUCT IPUOBIT B IIOCEJIOK Ha

0,5y pambIlle BTOPOro, a ONWH KpaH B3alOJHSET pesepByap Ha

0,5 u GpICTpEE APYTOT0, TO YPaBHEHUE 80 _30_ 0,5 aBidercsa
X — X

MATEeMATHYECKON MOMENbI0 KasKJA0i U3 IMPEeNJIOKEeHHBIX 3aaad.

Pemtum mosryuenHoe ypaBHEHUE:
30 _30 _(p5 . 60-05x"+x

{0,5x2 ~x—-60=0,

x—2 x (x-2)x = (x=2)x#0 <
x=12, x=12
T lx=-10, = Lc = -10.

x#2,x#0,

ITo ycomoBuio Kaskaoii 3ajauu IMOAXOAUT YUCJIO 12.

Omeem: CKOPOCTHL IIepBOro Be- | Omeéem: CKOPOCTH 3aIIOJHEHUS
gocunenucra 12 X2 ckopocrs | P€3€PByapa BOJOU Hepes Iep-
q

3
BeIli Kpan 12 - uepes BrO-
BTOpOro Besocuneucta 10 £, p < eP
q

poit kpar — 10 M;
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©

JIpo6HO-panuoHaJIbHbIEe YPABHEHUS.
YcroBue paBeHCTBA IPOOU HYJIIO

1. dBasierca su APoOHO-
paluoHaIbHBIM ypaBHE-
HUe:

x
= +1=ux;
a) 3 x

6 x—5:
) x+5

x2 - 25
x-5
+5_1,

B) = 2x;

X
D59

VYpaBHeHNe a) He ABJIAETCA IPOOHO-pAIUIO-
HaJIBLHBIM, TaK KaK €ro JieBas U IIpaBas dac-
TU — IeJible palrroHAaJbHbIe BhIPAMKEeHU.
VpaBueHus 0)—r) ABIAOTCSA APOOHO-PAIHO-
HaJbHBIMU, TaK KaK JIeBble YaCTU 9TUX ypas-
HEHU#l — ApoGHO-paIMoHAJIbHbIE BBIpAKe-
HUSA.

2. Pemure ypasuenwue,
HUCIOJIB3Ys yCJIOBUE pa-
BEHCTBA Jpo0U HYJIIO:

x -6

x+6

x2- 36

x -6

2

x“—6x
— =0

B) x+6
x+6

r

)x2—36

a) =0;

0)

=0

x—6 x-6= 0 x 6,
a) =0 < x=06.
x+6 x+6=0 x;t -6
Omeem: 6.
2_ —
6)x 36:0 x2-36= OQ
x—6 x-6%0
= x=-6.
Omsem: —6.
2 2 _
B)x 6x:0®x 6x =0, o
x+6 x+6%0
x=0,
=
x = 6.
Omeem: 0; 6. =6
x+6=0, R
r) 26 _o = =lxz6, =
- 36 -36%0
x # —6
= xe d.

Omeem: HeT KOpHEH.

3. Kakue 13 ypaBHeHUIA:
a) x+5=0;

5
6) *=2-0;
) x+5
x2-25
x—5
x+5

-0 —
x-5

B)

=0;

r)

PaBHOCUJIbHBI?

a) x+5=0 < x=-5;

@{st’ < x=05;

6) x-5 _
x # -5

+5

x=5

x =-5, ©® x=-5;

x#95
x+5 x = -5,
= =0

") x5 {x¢5

Omeem: ypaBHEeHUd a), B), I') UMEIOT OJAVH U
TOT JKe KOpeHb (ypaBHEHUs PaBHOCUJIBHBI).

2
B) x —25:0 -
x—-5

= x=-5.




I pobHO-panimoHaIbHble YPaBHEHUA U HepPaBEHCTBA

Penrenue 1poGHO-paliioHAJBHBIX YPaBHEHUI
M ypaBHEHMH, CBOIAIINXCA K HUM

4. Pemure ypaBHeHUe: a) ©) 1 1 __3 _
a) i1 __ 3 . ¥2-9 x(x-3) 2x+6
2.9 x(x-3) 2x+6’ 1 1 3

® x 8)x+3) xx-3) 2x+3) O

2x — 2x — 6 - 3x%+ 9x
2x(x - 3)(x +3)
3x2-9x+6
2x(x - 3)(x + 3)

6%+ 3 -2
"% 5x+6 x*-2 x-3

-0 o

3x%2-9x+6=0,
2x(x-3)(x+3)%0

x=1,
- x:2’ ®|:x—;7
x =2.
2x(x - 3)(x + 3) #0
@ Omeem: 1; 2.
3 2
6 x = =
)x2—5x+6+3‘3*2 x-3
x L3 2
x?-5x+6 x-2 x-3

=

=0.

Pasnoxxum Ha MHOMXKUTENN KBaJAPaTHBIN
TpexuJeH B 3HaAMeHaTese IIepPBOi Apobu u Io-

JIyUUM:
x 3 2 _
- 2(x8 z2 x3 °°
- x+3(x—3)—2(x—2):0 -
(x-2)(x-3)
o 2x -5 _ o 2x — b= 0, o
(x-2)(x-3) (x-2)(x-3)=0
x=2,5, 95
= S x= .
(x-2)(x-8)20
Omeem: 2,5.
5. Haligure myaun Tak KaK HyJau QYHKIUN — 5TO 3HAUEHUSA ap-
byHKIUT ryMeHTa, MPU KOTOPBIX 3HAUeHUEe (PYHKIUU
3722 +12x PaBHO HYJIIO, TO IJIA PeIlleHus 3aJauu HYKHO
flo)= LT r12x s
x—4 x°—=Tx" +12x
pemuTh ypaBHeHue ——— 8 —— = 0.

x—4
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Vicmonb3yeM yCJIOBHe PABEHCTBA JpO0U HYJIIO:
2 -7 +12x _ o {x3—7x2 +12x=0, _

x—4 x—-4+0
x =0,

x(x2—7x+12):0, llx=3
x-4%0 x =4,
x=0, x#4

=
x =3.

Omeem: 0; 3.

6*. Hailigure KOpHUI
ypaBHEHUSA

x 2x -1

@+L=4,25'

Brrimosaum 3aMeHny nepeMeHHoﬁ B OAaHHOM

ypaBHEHUN: 2x-1_ t. Ilonyuum ypaBHEHUE
x
t+ % = 4%, KOTOPOE ABJSIETCS APOOHO-PAIHO-
HAJILHBLIM.
Pertum ero:
1 1 1 17
t+=—-4-=0=t+--=—"=0
4 t 4
4217t + 4 4217t +4 =0,
S - T =0 e =4
4t 4t # 0
t=4,
1 t=4,
= t=-—, =
4 t= i.
t#0

BpInosiIHUM TOACTAHOBKY HaNeHHBIX 3HaUe-
HUH IepeMeHHOU ¢ U MOJIy4YUM:

2x-1_, [,__1
x - 2
2x-1 _ 1 :é
x 4 77
1 4
o T
meem b 7

MopenupoBaHHe peajJbHBIX IMPOLECCOB C IOMOIIBIO
IPOOHO-PAIMOHAJBHBIX YPAaBHEHUH

3adaua. Karep mporren 15 KM mo TeuyeHHIO peKu m 4 KM IIO
03epy, 3aTpaTuB Ha Bech IyTh 1 u. UemMy paBHa CKOPOCTH Karepa

IPU OBUKEHUU II0 03€PY, €CJIU CKOPOCTh TeUeHUS PeKu 4 %?
Peuienue. B 3amaue umer peub O IIpoIlleccax IBUMKEHUA KaTe-
pa 1o pexe u mo o3epy. CocTaBuUM TAOJUITY 3aBUCUMOCTEH MEKIY

BeJIMYMHaMU.
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KM
IIpouecc Cxopocrs, o Paccrosannue, KM Bpemsa, u
4
I BuKeHUEe IO 03epy x 4 x
15
I BU)KeHUEe IO PeKe x+4 15 x4+ 4

Tak KakK II0 yCJIOBMIO 3aJauM Ha Bech HOyTh 3aTpadeH 1 U, TO

COCTABUM ypaBHEHUE: 4,15 _ 4 Pemmm ero: 2+ 15 _1 o
x x+4 x x+4

2_15x-16 = =16,
o [ -15x-16=0, [x ITo ycmoBuio mogxomut uucyo 16.
x(x+4)#0 =-1

Omeem: 16 KTM

0 1. BepHo a1, uTo X =1 — KOpeHb ypaBHEHUS:

2
x-1 x"-1
=0 0 =0?
a) x+1 ) x -1
2. BeibepuTe BepHBIE YTBEPKICHUA:

a) ecaM YUCJUTEJNH JPO0U paBeH HYJI0, TO APO0L paBHA HYJIIO;

6) ecaiu npoOb paBHA HYJIO, TO €e UKNCJIUTEb PABEH HYJIO;

B) ecau ApoOb He paBHA HYJIIO, TO €e YKWCJIUTEJNb He PaBeH HYJIIO;

T) ecay YUCJAUTENh APOOU He PaBeH HYJI0, TO APOOb He PaBHA HYJIIO.

3.4. I3 pmamHBIX ypaBHEHHI BLIOepUTE BCe APOOHO-PAIlMO-
HaJbHbIE YPaBHEHUS:

x—2 x+4
a =0; §) =12x;
) x+5 ) 7
x+8 3x x+2
B —-Xx = ; T = .
) 9 x2_7 ) x-1 x

3.5. Pemiure ypaBHeHMe, UCIIOJL3Ys YCJIOBLME PABEHCTBA APO-
01 HYJIIO:

) 2220 6) ** =1 =0
B L0 -0 n 3T =0
n 2285 o, o L 2
2 2
R L
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3.6. Kaxwue um3 MaHHBIX ypaBHEHHH PaBHOCUJILHBI ypaBHe-

9 — x?
HUIO =
x—3
a) 5x + 15 = 0; 6) M_O-
- x+1
2
-6 9
B) x°+ 8x = 0; r) 222X _ 09
x+3

3.7. IlpupgymaiiTe mBa IpPOOHO-PAIIMOHAJNBHBIX ypaBHEHUd,
PaBHOCUJBHBIX ypaBHeHUIO0 8x — 16 =0.

3.8. UcnoupayiiTe ycJ0oBHE PABEHCTBA APOOU HYJIIO0 WM HAWIHTe

4 2

. x*—-b5x"+4
BCE 3HAUEHUS IIEPEMEHHOI, IPX KOTOPBIX APO0b 2 pas-
Ha HYJIIO. o

3.9. Pemmure ypaBHeHuUe, ncnonssyﬂ aJITOPUTM:

x—6 9-x
a) x - * 6) x+7 1’ B) x __3a
3x-1 1 x*+3 6x%-4
) x—-6 5 A x €) 5
2 2
x“+x 25-Tx 3x—20
®) 20 =g D — O M s T
K) x+2= 5; n)x—3:i; M)x:1+3.
X X X

3.10. B 0OBIKHOBEHHOH ApPOOM UYMCINTEIL Ha 5 MeHbIlle 3Ha-
MeHaTeJid. Ecau 4ucauTesb 9TOl Apo0Ku YMEHBIIUTh Ha 3, a 3Ha-
MeHaTeJIb YBeJUUYUTh Ha 7, TO IIOJYUUTCA APOoOb % Haitigure
HCXOIHYIO JPOOb.

3.11. HaiinuTe Bce 3HaUeHMWA ITEePEMEHHON, IPU KOTOPHIX paB-
HBI 3Haquua BbIPaKEHUIA:

o 41/14—;)c; 6)x+31/1x+3.

3.12. Haiimure KopHHI ypaBHeHI/IHZ

a)

2 x?-x
2) xx—4 - x1—64; 6) x—-6 - x5—xG;
B) x2—7x:i; r) x—2x=4—3x;
x+10 x+10 x—4 4-x
x2-2x 5x -4 x4 2x x—18
A 2x -1 :1—236; ©) x2—3x:3x—x2'
3.13. CocTaBbTe IIJIaH PEIIeHUS U Haﬁ,uu're Hme byHKITUU:
x2+2x  Tx+50 -8x 18-«x
2) f( )_x—5x_x(X—5); %) f( ) 229 9-x
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3.14. PemiuTe apoOHO-paliMoHAJIBLHOE ypaBHEHNE, HCIIOJIb3Ys
AJITOPUTM:

x 1 . x+10_x—2_
2) x+3 x-1’ 0) 2-x  x
B) 3x+4 2x-9 I‘) 2x-1 _ x-1
x-3  x+1’ 3-2x 2x+3°

3.15. Haiigure Bce 3HaueHUsS apryMeHTa, IIPU KOTOPBLIX 3HA-
yeHUe (PyHKIIUN:

a) _2xra-l aBHO 2;
y_ 2x—1 p ’
2x2-3x+1
0) y=3x—% paBHO 4.
3.16. HaiiguTe KOpHU ypaBHEHUI:
2 5 _ 1. x+5 2x  _ o.
m x -2 x+2__1’ 6) 2x +x+5__&
3x-9  x+6 3x -1 _ 7.
B) x-1  x+1 =3 ) 2x -3 T 2x+3’
1 2 _ 6 . 4 3 _ 8x+3
ﬂ)x+14_x+2__x+3’ e) x+24_x+3_ x+1°

3.17. HaiizuTe Bce 3HAUEHUA ITePEMEHHOH, IPU KOTOPHIX:

o1 2
- un = 1;
a) cymMma apobeti . ¥ 5 pasHa L;

L1 1 1

HOCTb 1 - m —— paBHA —;

0) pasHOCTb Apode p 4 basHa =3
x—4 x—6
B) 3HaUeHUE APOOU 5, H 2 MeHbIIle 3HAUYEeHUs Ipodu s

3.18. T'oTOBsACHh K BCTYHOHUTEJIbHBIM 9SK3aMeHaM, aOuUTypPUEHT
mosakeH Obln pemuTh 180 3amau. E:xkemHeBHO OH pernaj Ha 2 3a-
maum OOJIbIlle, UeM IIJIAHUPOBAJ, U IOITOMY 3aKOHUMUJ IIOATO-
TOBKY Ha 1 JIeHb paHbIIle 3aIJIAHNPOBAHHOTO CPOKAa. 3a CKOJBKO
IHel aOuTypUeHT PeIu Bce 3amaun?

3.19. Pemure 3amauy:

a) IIpu marpynupoBanuu xarep MYC mporren 56 KM IIpoTUB
TeueHUs peKu U 32 KM IO TeUeHUIO, 3aTPATUB HA BECh MyTh 3 U.
Haiigure cKopocTh TeueHMsI PeKH, €CJii COOCTBEHHAs CKOPOCTDH

Karepa cocrasiser 30 ¥

0) CrymeHT mepBOro u CTYIEHT BTOPOTO Kypca JieToM pado-
TaJIM B CTPOUTEJILHOM OTpsAze. PaboTras BMecTe, OHU ITOKPACKIN
creny 3a 12 u. M3BecTHO, UTO BTOPOKYPCHUK MOXKET ITOKDPACUTh
TaKyIo JKe CTeHy Ha 7 U ObIcTpee, UYeM IIePBOKYPCHUK. YCIEeT JIn
IIePBOKYPCHUK IIOKPACUTHb TaKyI0 CTEHY 3a TPU AHsA, €CJu OymeT
paboraTth oguH U He Oojiee 9 U B AeHB?
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3.20. Pemure ypaBuenmue:

x+4 x-3 x-2 1 x-T 6

a — = M 6 —_— +7:0.

) x—2 x2—2x X ’ ) X x—6 6x—x2 ’
x+1 12 P 2 T 3 _ Tx

B) *=5 " +2_25 =1 D21 xel 21

3 9x +21 -12

1) = PR € 0+ =

3x+T7 3x-7 49-9x x“-36 x°+6x x°-6x

3.21. Haiigure abcijucchl TOUeK IiepecedyeHus rpapuxa QyHK-
muu ¢ ocbio Ox:

2) f(x): xil B xil B x22—1;

9x2-1 Bx+1 x—3x2°

3.22. Pemiure 3agauy:

a) IIpoTasKeHHOCTDb IIT0OCCe MEMKAY ABYMSA IOPOJAMMU COCTABJIA-
er 300 kM. I3 ogHOro ropojga B APYroii OZHOBPEMEHHO BbIEXAaJIU
MapIIPyTHOE TaKCU U PEercoBBbIII aBTOOyc. ABTOOyC ABUTAJICS CO

ckopocThio Ha 10 RTM MeHbIIle, YeM MapIIpPyTHOe TaKCU, U IIPU-

OblI B IYHKT HasHaueHMWs Ha 1 u mos:xe Takcu. Hailigute cKo-
pocThs aBTOOYCA.

6) B 0310poBHUTEIHFHOM IIeHTpe ABa OacceifHa: o6bemMoM 360 M3
un 480 m®. Ilocile HJIAHOBOII YMCTKM MX HEOOXOZMMO HAIIOJIHHUTH
Bomoii. VI3 TpyObl, HATIOJTHAIOIEN MEHbBIINI 0acceiiH, BbITEKAeT B
yac Ha 10 M° Bogbl MeHbIIle, YeM U3 TPYObl, HAIIOJHSIONIEH 60JIb-
miui 6acceiin. [l HamoJMHEHUS MeHbBIEro Oacceiina morpeboBa-
Joch Ha 2 4 OOJIbIlle, YeM JJIA HANOJHEHUA OoJIbIllero OacceiiHa.
Haiigure, CKOJIBKO KyOMUYECKIIX METPOB BOLBI BLITEKAET B Uac 13
KaKJI0i TPYOBI.

3.23. Hatigure KOpHU ypaBHEHUA:

2 15
a +1= ;
) x-3 x2-6x+9
2 1
6) 5 _ = ;

x2+r2x+1 1- 2 x-1

x+3 X 5
B - ==
) X2 —dx+4 x2—2x x’
r) 3 I 4 _ 1

Prdx+4 x2-4 x-2°
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4 10 1
+ = 5

A x2-10x+25 25-x% x+5

g 2 1 1

9x2-1 9x%+6x+1 3x’+x
Kakwne nmpeobpa3oBaHUs Bbl BRITIOJHAIN BO BCEX YPaBHEHUAX?
3.24. Haiigure Bce 3HAUEeHUA apryMeHTa, IIPU KOTOPBHIX 3HA-
14 45
x-4 x*-8x+16

3.25. Pemure 3agauy:

a) BuaTsoHMCTy Ha TPEeHUPOBKE HEOOXOAUMO OBLIO ITPOO6erKaTh
paccroaame B 30 kM. HauaB Ger Ha 3 MUH HO3Ke HaMEUEHHOT'O
CpOKa, 0MaTJIOHHCT 6erKasl cO CKOPOCTHIO OOJIbIIE IIpeAIoJaras-

yeHVe QYHKIUU Y = pasBHO 1.

miefica Ha 1 ™ u npubesxkan K MecTy HasHaueHUS BOBpeMd.
q

Haiigure ckopocTsh, ¢ KOTOPOI 0exaj OMATIOHICT.

0) Uz oxmoro ropojia B Apyroii K ompeaesieHHOMY BpeMeH! T'py-
30BOI aBTOMOOUJIBL JAOJIKEH OBbLI JocTaBUTh rpy3. Ilepsbie 200 KM
IyTH aBTOMOOHIJIb ABUTAJICS C 3aILIAaHMPOBAHHON CKOPOCTHIO. 3a-
TeM IIOTOJHbIE€ YCJIOBUA VXYAIININCh, 1 mmocaeqaue 150 KM rpyso-

BUKY IIPHUIIIOCH ABUTAThCA cO cKopocThio Ha 20 XM mensbmre za-
9

IJIAaHUPOBaHHOII. Ha Bech myTh MeXKIy ropogaMu IIOTPe6OBaJJIOCH
5 u., HaiiguTre BpeMsd, Ha KOTOpPOEe OMO37aJ BOAUTEJNb C JOCTAaBKOM
rpysa.

B) IIporyaka mo peke Ha TyYPUCTUUYECKOM KaTepe MJIUTCS 3 d.
3a aT0 BpeMdA Karep mporssiBaeT 40 KM 10 TeUeHUIO PEKU U BO3-
BpaIliaercs oOpaTHO K IIpucTanu. HaliguTe cOOCTBEHHYIO CKO-

POCTh KaTepa, €CIU CKOPOCTh TEUCHUS PEKU COCTABJIAET 3

3.26. PemiuTe ypaBHeHue:
5 4x-6 -3
x+1  (x+1)(x+3) ’
6 13-Tx 3
0 + = ;
) (x-1)(x-3) x—1 x-3’°
x+4 9+2x 7
+ = ;
x+5  x-2  x218x-10

a)

B)

2 +1
I-‘) 2296 - = :1;
*+x-6 x-2

2
x“-14x-51 3

m 5-— =L
x“—x-12 x-4

2x -7
g 2% 1 1

¥2-9x+14 x-1 %2 _3x1+2°
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3.27. Iloes oTpaBUjICsA CO CTAHIIMH II0 PACIIMCAHUIO U IO CJIe-
IVIOIell OCTAaHOBKM HoJiKeH Oblin mpoutu 64 kM. Korma om mpo-
exaJy 24 KM, TO II0 YKa3aHUIO AMCIIeTYepa ObIJI 3aJepsKaH BO3Je
cemadopa Ha 12 mun. Ilocie sToOro moess yBeaIudua CKOPOCTH HA

10 ™ y ppu6bla B IYHKT HasHauUeHHUA C ONO3JaHMeM Ha 4 MUH.
q

Haiigure nepBoHaYaJLHYIO CKOPOCTEL IOE37a.
3.28. Haligure, Ipu KaKUX 3HAUEHUAX II€PEeMEHHOM:

. 9x2 27 7T-2x

a) cymMma apobeti aBHa Ipooum ———;

) ey P 2+ 4x 2x%+Tx -4 p P 2x -1’

. bx-1 1 3

0) pasHOCTb Apodeit u aBHA Apoom ———.

)P ap sr 1 273 P Apodu _— =
3.29%, HaiimuTe KOPHU ypPaBHEHUA:

1 3 3

a — = :

) x-1 X2+ 2 Boxii2x-2’
6 4 _ 1 _ 10

x2-16 x2+8x+16 x°-16x-4x>+64
3.30%. BeITToTHUTE 3aMeHy IIePEeMEeHHOI U PeInuTe ypaBHeHe:

2
1 x“+2 x 1
a) 8x? -2+ —— =2; 6 X2, _gl.
) 3x2—2 X x2+2 3,
B) x° —4x — 215 = 2; r‘)#—x2+4x=6;
x“—4x x“—4x+10
x2+x-10 3 . 1 1 9
rq) - 2 :1, 3 - 3 = T
2 2x° +2x - 20 x“+6x (x+3) 10

3.31*%*, Haiimure KOJUYECTBO IIeJBIX KOPHEH ypaBHEHUSA
2 _ 1 1

= - Ha npoMexyTke [-1; 7].
x®-6x+8 x-4 x-2 p Y [ 1

291 1447

_AT T 5

3.33*. HaiiguTe mpousBeneHne KOpHell ypaBHEHUA
6 I 8

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

3.34*, HalinuTe MeHbININII KOPEeHb YPaBHEHUS

(x2+16)—(x+i)—12=0.

3.32%, HaiigzuTe cyMMy KOpHEH ypaBHEHUS

x2

_@_

3.35. Pertte ypaBHeHure, NCIOJIb3ys YCJIOBHE PaBEHCTBA IPO-

Ou HYJIIO:
2x -5 x2-4 3x+18
a =0; 0 =0; B) — =
) x+3 ’ ) x-2 ’ ) 22— 36 ’



I pobHO-panimoHaJbHble YPaBHEHUA U HepPaBEHCTBA

RN x2-10x+16 x* - 25
r =0; n) ————=0; e 5 ——~=0
) x ) x—8 ) 22+ Tx+10
2 2
-81 11x+18
3.36. BepHo i1, 4TO ypaBHEHUS xx_g =0m % =0

paBHocunbHBI? IlpuaymaiiTe mnpuMep JWHEHHOTO YypaBHEHUS,
PaBHOCUJIBHOTO JaHHBIM.
3.37. Pemrute ypaBHEHME, UCIOJIb3Ys aJTOPUTM:

x+10_ . X __3.
a) =7 0) 5=
2 2
4
B) Tx“+ = 2x; r) 3x +5:_4.

4x 1-x?
3.38. Hucaurenb 0OLIKHOBEHHOM Apob6u Ha 3 MEHbIIe 3HaMe-
Harensd. Ecau umcauTeab sTOl ApoOM YMEHBIINTL HA D, a 3Ha-

MeHAaTeJb YBEeJUUYUTh Ha 3, TO MHOJYUYHUTCSI IPOO0h 8 Haiigure

19°
HUCXOIHYI0 IPO0b.
3.39. HaiinuTe Bce 3HaueHUS MEePEeMEHHOI, TPU KOTOPBHIX 3HA-
4
x+4

3.40. HatinuTe Bce KOpHU ypaBHEHUS:

YeHue ,Z[pO6I/I PaBHO 3HAQUEHHUIO BBIPpAXKEHUA X + 4.

2 2
49 x"—2x 2x
a) xx—7 T x-7 0) =4 = x—x4’
2 Tx—-6 x®>-3x 16-Tx
B) = ; r) = = -
x—-6 x—-6 x“-2x 2x-x

x?-14 5x
x2-4 4-22

3.42. fIBnaioTca su ciieAymooIre ypaBHEHUS APOOHO-paIlO-
HaJbHbIMU? Perminre ypaBHEHMNEe, HCIIOJb3Ys COOTBETCTBYIOIIMH
aJITOPUTM:

a) =~ 1. 6)

3.41. Haiigure Hyau QyHKIIUN f(x) =

x+7  x-1,

x+4  x-2 2-x x
B) S5x+2  4x+13, r) x-5 _2x+3
x-1  x+7° x+3 2x-1°
3.43. Hatigure Bce 3HaAUueHUA apryMeHTa, IIPU KOTOPBHIX 3HA-
3x% - 4x-20
yeHVe QPYHKIUU Y = 2X — % paBHO 5.
3.44. Haiigute KOpHU ypaBHEHUS:
12 8 x+12 9
- =1 +2=2;
2) x-1 x+1 6) x+2 x ’
5x+12 _x=T, x+1 7 _ x+10
B) x+2 5_2—x’ r) x2 x+2 . x
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3.45. HaiinuTe Bce 3HAUCHUS II€PEMEHHOIi, ITPU KOTOPBIX:

x—-3 5x-3
u

a) cymma apobeit paBHa 3;

x 4 1
— U - paBHa .

3.46. PerruTe 3a7auy, BHIIOJHUB aHAJU3 3aBUCUMOCTENH MEXK-
Iy 3HAUCHUAMU BEJIUYNH:

a) JleBATUKJIACCHUK OJIKEH OBLI 3a OIIpeleieHHOe BpeMs
BBIyunTh 160 HOBBIX WHOCTPAHHBIX CJOB. HiKeIHEBHO OH YUUJI
Ha 4 cjoBa 0O0JIbIIIE, YeM IIJIAHNPOBAJI, IIO9TOMY OH CIIPABUJICSA C
3aJjaHreM Ha 2 IHs PaHbIIe 3allJIAHUPOBAHHOTO cpPoKa. CKOJIbKO
CJIOB B JIeHb YUUJ JAEBATUKJIACCHUK?

06) Ha onToBBIii CKJIaJ TOPTOBOH CETU €:KEeMEeCAYHO MOCTYIIaeT
180 T ¢ppyKTOB. B mporiaom mMecslle IMOCTYIUBINNE (PPYKThI ObIIN
IIOPOBHY pacCIIpeiesieHbl MeXKAY HeCKOJbKUMU MarasuHaMU CETH.
B Tekyimem Mmecsle ObLIO PEINeHO 3akeicTBOBATh Ha 3 MarasuHa
MeHbIIle. B KayKIblii Marasui OBLIJIO IIOCTABJIEHO HAa 3 T (PPYKTOB
6osbire. CKOJIBKO MarasmHOB CeTU ObLJIO 3aeMCTBOBAHO B IIPEILI-
ayIeM Mecsare?

B) IIporpamMmma sKCKypcuu TIO KWBOIIMCHBIM MeCTaM IIPenycC-
MATPUBAET ABYXUYaCOBYIO IPOrYJIKY HA TEIJIOXOAe. 3a 9TO BPeMs
TeIJIOXO0 HPpoxXoauT 21 KM IIPOTUB TeUEHUSA PEKU 1 8 KM II0 Teue-
Huoo. HaliiuTe CKOPOCTh TeueHUS PEKH, eCJU COOCTBeHHAas CKO-
POCTB TeILIoXofha cocTaBiger 15 EM

0) pasHOCTH Apodeit

r) [Ba TecTMpPOBIIMKA HPOTPAaMMHOTO obOecmeueHms, paboTas
BMeCTe, BBITIOJHUIN 3aJaHre 3a 8 u. 3a CKOJIBKO YaCOB MOYKET BbI-
TIOJTHUTD TO 3aJlaHre KaKIbIH TECTUPOBIITNK CAMOCTOATEIbHO, eCIn
OIHOMY M3 HHMX Ha 9TO HYKHO Ha 12 u QoJibiiie, yeM Jpyromy?

3.47. Pemtute ypaBHEHIE:

a)x+1+ 2 10 6) 4 +x+1:1;

x-5 x275x, x2-9 x-3

B) 2x+3+ 2 x+1, ) x 5 _ 15x+10

x+1  2_1 x-1° 3x+2 2-3x 4-9x2°

3.48. CocTaBbTe MOJ€EJb YCJIOBUS 1 PEIINTe 3amauy:

a) Ilpora:keHHOCTH ITOCCE MEKAY OBYMSA TOPOJAMM COCTAaB-
asger 240 km. I[yia gocTaBKU I'pys3a U3 OLHOT'O I'OpoJa B APYTIoit
OTHOBPEMEHHO BbIeXaJyin ABa aBToMoOmass. OQuH M3 HUX JBUTAJ-
cA co cKkopocThio Ha 20 % 0oJibIlle, yeM APYTOi, U TPUOBII B

IIYHKT HasHaueHWs Ha 1 u pambine apyroro. Halizure cxopocTu
aBTOMOOMJIEH.
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6) IlepBas Tpyba s3amosTHAET Bofoil akBapuyM oobemoM 10 M° Ha
5 MmuHyT ObBICTpPEE, UeM BTopad TpydOa. HaiiguTe, CKOJIBKO KyOuuec-
KX MeTPOB BOABLI BLITEKAET B UaC M3 KaKJIOUW TPYOBI, ecau U3 Iep-
BOif TPyOBI B uac BeITeKaeT Ha 10 M® GoJIbIIIe BOABI, YeM U3 BTODPOIL.
3.49. Haiinure KOpHU ypPaBHEHM:

3 4
a +1l=——"—
) x+2 Zrdx+4’
3 6 1
0 + = ;
) x®-6x+9 9-x% x+3
4 3 3

B) = .
2x%+x  4xP+4x+1  1-4x2
3.50. Typucrsl K BAOJL PEKU K OCTAHOBKe aBToOyca. He
IOUNAsA NO OCTAHOBKM 3 KM, OHU PEINHNJIU HUCKYIIAaThCA U IIOTPATH-
au Ha 310 15 MmuH. UT0OBI yCIeTsh K aBTOOyCY BOBpPEMS, UM IIPU-

IIIJI0Ch YBEJIUYUTH CKOPOCTDH Ha 2 % Haiigure, ¢ KaKoii cKopo-
CTBHIO IIIJIA TYPUCTHI ITOCJIe KYIIaHUs.

3.51. Pemiure ypaBHeHue:

2 5 _ 13
a) x-1 + x-2  (x-1)(x-2)

x+1  x-2 15 .
%) 2 x:3 (x—2)(x+3)’
1-9x 3x-1 2x

B + =
)x2+2x—3 x-1  x+3’

7-2x 3 1
. +— = .
x°-5x-6 x“-9x+18 3-«x

3.52%, Haiimure KOpHU ypaBHEHUSA
x 3x+1 2x+68
2 T2 =3 2 .
x“+6x+5 2x“+8x-10 x°+5x“—x-5

3.53%. BolmoiHUTE 3aMeHy IIePEeMeHHOI U pellnTe ypaBHEHUe:

2
2 1 x“-3 x 1
a) x“°—156+ =2; 6) — + =23
) 2-15 ) x -3 2’
2 8 _ p. 3 _ 2 .
B) X'+ X+ — = 6; r) 5——=3-x"-x;
x“+x x“+x+1
2
x“+x-4 3 1 1 4
I - =1; e - =,
) 2x%+2x-8 +dx  (x+2) B

3.54*, HalinuTe mpousBegeHre KOPHell ypaBHEHUS

(x2+42)—7(x—i):4.

X
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3.55. HaiiguTe KOJIMYECTBO HPOCTHIX YHCEJ Ha ITPOMEKYT-

ke [1; 27].
3.56. BoibepuTe Bce BepHbIe PABEHCTBA:
a) 3 % =0,3; 6) 75 % = 2; B) 12,5 % = 1,25;
r) 280 = 2,8 %; ) 43 % =0,43.
3.57. Beruuciure:
4. o-9
a) (125-5); 5) 3371?; 5) 1000°° - (10% )"

3.58. Uz paBencrBa 2m — 5n = 10 BbIpasure:
a) m uepes n; 0) n uepes m.
3.59. okaxmure, urto /26 + /82 > 14.

x—-2y=1,
3.60. PeruTe rpauuecKu cUCTeMy ypaBHEHUI { Y

2_ X — y = 2.
3.61. Cokparure gpobb Lzlz

16 —a
3.62. Haiinure 3HaueHUEe BHIPAYKEHUA \—3,21‘ - ‘—2,2‘ + ‘_7‘,

2
3.63. Jloraxxure, uro pyHkmua f(x)= 2x - ABIeTCH JeTHOI.

2
22 _
3.64. Haiinure paccTodHMe OT Hayasla KOOPAWHAT IO TOUYKU
nepeceueHus npamoi 3x + 7y +21 =0 c oceio abcrucc.

§ 11. CucreMbI HeJIMHEWHBIX YPAaBHEHUH

3.65. PerrruTe crmoco60M IMOACTAHOBKY CUCTEMY ypaBHEHUI

x -5y =-1,
2x -7y = 6.
3.66. PerrruTe crioco60M CJIOMKEHUA CUCTEMY ypPaBHEHUM
2x - by =-12,
—2x —Ty = 36.
. . 2x+y=-1,
3.67. IToctpoiiTe rpadmKu ypaBHEHUI CUCTEMBI
2x+y=1

1 omIpenesinTe 4mcJjo peLHeHPIfI CHCTEMBI.

Paccmorpum 3amauy. M3 sawmcra KapToHa IIPAMOYTOJILHOM

(opMBI HY;KHO HM3TOTOBUTL KOPOOKY 6e3 KPBIIIKU, CHejaB
Haapesbl B yriax ajaumHoin 4 cm (puc. 67). Haligure qiauuy u mu-
puHY JHCTa, 3HAdA, YTO €ro mnepumerp paBeH 60 cm, a 00beM Ko-
pPOOKHM JOJ:KeH 6BITh paBeH 160 cm®.
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4 x—8 4

00

I
~»

Puc. 67 09 [0AY]

Pewernue. O603HAUUM IJIUHY W IMTUPUHY JIUCTA COOTBETCTBEH-
HO X ¢cM u Yy cM. Tak Kak B yrilaxX JIUCTa CAeJIaHbl HapPe3bl [JIU-
HOU 4 cM, TO BbICOTA KOPOOKU paBHA 4 cM, a AJWHA U IITHPUHA
KOpoOKu paBHEI (x —8) ¢cM u (y — 8) cM COOTBETCTBEHHO.

ITo ycimoBuio 3amaum HEPUMETP JIMCTA IPAMOYTOJBHOUN (op-
MBI paBeH 60 cM, a o0beM KopoOku paBeH 160 cm®, 3Hauwmr,
(x+y):2=60 u (x—8):(y—8):4=160. O6a MONYyUYEHHBIX YCJIO-
BUS JOJYKHBI ObITH BBITOJIHEHBI, IT0ATOMY O0BeIUHUM UX B CUCTE-
(x+y)-2 =60,

My ypaBHEHUU {(x _ 8)-(y _ 8)-4 =160.

ITonyuernHada cucreMa ypaBHEHUI COIEP’KUT HEJIHHEWHOE pa-
HuoHAJNbHOE ypaBHeHHUE (x —8) - (y—8) 4 =160. Tarkue cucremMsbl
Ha3bIBAIOT CHCTEMAaMH HeJMHEWHBIX ypaBHeHHMi. Paccmorpum
CIIOCOOBI PEeITeHUsT CUCTEM HEeJIMHENHBIX YPaBHEHUH.

Coco0 moacTaHOBKH
Pemum mosiyuyeHHYIO B 3ajaue CHUCTEMY YPaBHEHUIH CIIOCOO0OM
(x+y)-2 =60, x+y =30,
=
(x-8)-(y—8)-4=160 (x - 8)(y - 8) = 40.

W3 mepBOro ypaBHEHUS CHUCTEMBI BLIPA3HM MEPEMEHHYIO X U
noayuuM x =30 —y.

3aMeHUM BO BTOPOM ypaBHEHUH IiepeMeHHy0 x Ha 30 — y u 10-
ayuum ypasaeHue (30 —y — 8)(y — 8) = 40. Pemum sT10 ypaBHEeHUE:

22-y)(y—8)=40 = 22y — 176 — >+ 8y =40 =
y=12,
y =18.

Hatizennble 3HaUueHUSA [ IIOACTABUM B BbIpaskeHue x =30 —y.
Tormga ecam y=12, 1o x=30-12=18, a ecam y=18, ToO
x=30-18=12.

PertenusiMu cucTeMbl YpPaABHEHUH SABJIAIOTCS Iaphl YMUCE]

(12; 18) u (18; 12). Takum o6Gpasom, pasMep MOPAMOYTOJLHOT'O
Jucra Kaproua 12 x 18 cm.

IIOAICTAHOBKI: {

= 12-30y+216=0 = {
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YTo0bI pPEeUINTHh CUCTEMY
KU, HYSKHO:

YPaBHEHHI CIIOCOOOM ITOACTAHOB-

D Us ogHOro ypaBHEHHS CHCTe-
MBI BBIDA3UTH ONHY M3 IIepeMeH-
HBIX.

@ BameHuTh B APYroM ypaBHe-
HUW 3Ty IE€PEeMEHHYI0O Ha ee BhI-
paskeHUe.

® Pemurs mosyueHHOe ypaBHe-
HUe.

@ Haiinennble 3HaueHUA OIHOI
mepeMeHHO! MOJCTaBUTh B BbIpa-
JKeHUue IJId JPYroil IepeMeHHON
¥ HaWTW 3HAUYEeHUe APYTOou Iepe-
MEHHOM.

® B BUJIe YIOPALOUYEHHBIX IIap
YuceJl 3aIuCaTh OTBET.

Pemure cucremy ypaBHeHUM
4 yP=17,
x—-4y =0.

(D W3 BTOpOrO ypaBHEHUS CHCTEMBI
BBIPA3UM IIE€PEMEHHYIO X:

x2+ y2 =17,
x =4y.

(@ BameHHM B IEPBOM ypABHEHMUH IIe-

2 2
pemMeHHYO X Ha 4y: (4y) +y" =17,
x =4y.

® Pemum ypasuenue (4y)2 + y2 =17

U IIOJTyInM: 16y2 + y2 =17, 17y2 =17;
2

y =1L y1=1, yp=-1.

@ Haiinennrle 3Hauenusa y moncra-

BUM B BHIpaKeHUe X =4Y.

Econ y;=1, T0 x;=4-1=4.
Ecmm y,=-1, 10 x5=4-(-1)=—4.
® Omeem: (4; 1), (-4; -1).

Cmoco0 ciao:xeHus

YToO6bI pPEeNIuTh CHCTEMY
HYKHO:

YPABHEHHH CIIOCOOOM CJIOKEeHUSd,

@ Opguo us YVPaBHEHUU CUCTEMBI
OCTaBUTHL 0e3 WU3MeHeHHUs, a
Ipyroe 3aMeHWUTh CyMMO# ypas-
HEHUI CUCTEeMBI.

@ us MOJIYUEeHHOI'0 ypPaBHEHUS
(cyMMBbl) HANTH 3HAYEHUS OJHOM
U3 IMepeMeHHbIX.

@ HO,Z[CTaBI/ITB 9T 3HaUYeHUudA
IIepeMeHHO!l B OCTaBJIEHHOe 0e3
N3MEHEeHUA YpaBHEHNE CHCTEMBI
U HAWTU 3HAUEHUS APYroil mepe-
MEHHOM.

@ Banwmcars oTBeT.

Pemture cucremy ypaBHEHUHA

X+ y?=5,

xz—y2:3.
x2+y? =5,
2x%=8.

@ 2x2=8=x2=4 = {“2’
x =-2.

® IIpu x =2 moxyuum:

=1,
4+y2=p5oy’=1o [y
y=-1.
IIpu x =-2 monyuum:
=1,
4+yi=5=y%=1 :{y
y=-1.

@ Omeem: (2; 1), (2; -1), (-2; 1),
(-2; -1).
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I'pacduueckuii MeTox penIeHU CUCTEM
HeJIMHEHHBIX YPaBHEHUH

xy =1,

Pemmum cmcremy ypaBHeHU rpapuyecKuM

y=x"-2x+2

meTomoM. J[J1sT 3TOr0 IMOCTPOMM B OLHOII cHCTeMe KOOpAWHAT I'pa-

(GUKU KaKI0TO0 M3 YPaBHEHUN CHCTEMBI.
IlepBoe ypaBHeHHE CHUCTEMBI

YA
PaBHOCUJIBHO YPABHEHUIO Y = %,
3
rpa@mUKOM KOTOPOTO SABJIAETCA
rumep0Oojia, IIPOXOAAINASA UYepe3 5
Touku (1; 1), (0,5; 2) (puc. 68).
I'papurom BTOpPOrOo ypaBHe- 1=

HUSA CHCTeMBI y = Xx°— 2x +2 AB-
JseTca mapaboja ¢ BepITWHON B
Touke (1; 1), mepecekaromiaa och
opauHat B Touke (0; 2).
EnumcrBeHHas TouKa Iepe-

CeueHusa I‘I/IHep60.HI>I y=l u
X

napabonsl y=x>—2x+2 umeer

KoopamHaTh (1; 1). Puc. 68

ITockonbKy rpadguuecKUii MeTOH PeIleHUs CHCTEeM ypaBHe-
HUI He SABJISETCS TOYHBIM, TO HMOJYUEHHBIN pe3yabTaT Heob-
XOOUMO ITPOBEPUTH.

IToacraBum mapy umcen (1; 1) B Kaskaoe U3 ypaBHEHUN cucTe-
xy =1,
MBI U TOJTyYMM BepHBbIe paBeHCTBa. TaKkuM obpa-
y=x2-2x+2
30M, TaHHAs CUCTEeMAa MMeeT eIfuHCTBeHHOe pererue (1; 1).

B paccmoTpeHHOI cucTeMe pelleHHeM OKasaJjach Ilapa IeJIbIX
YuceJ, KOTOPYIO JIETKO OBLJIO HAWTH C IIOMOIIBIO ITOCTPOEHHBIX
rpaduKoB. B Apyrux caydasx HaWTH TOUHBLIE 3HAUEHUSA IIepeMeH-
HBIX 10 rpaduKy MOYKeT OKasaTbCA 3arpygHuTenbHo. Ho, Kak
IIPaBUJIO, ¢ IIOMOIIbI0 I'PaUUEeCcKOr0 MeToLa MOYKHO OIpelesiuTh
YKCJIO PEIIeHU CUCTEeMbl YPaBHEHUM.

Hanpuwmep, onpenesnnm 4ucio pellleHUI cCUCTeMbl ypaBHEHUN

xy =5,

2

6 IlocTpoum B omHOI cucTeMe KOOpAWHAT rpaduru
y=-x"+6.
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M KasKJIOro mu3 YpaBHEHWII cucTe-
Mbl (puc. 69). I'padpuxom mepBo-
TO YpPaBHEHUS CUCTEMbI SBJSAETCS
rumep0ojia, IIPOXOAAINAs Uepes
Touku (1; 5), (5; 1). I'pajpux BTO-
poro ypaBHeHuA — mapaboJjia, BeT-
BM KOTOPOI HaIpaBJe€HbI BHU3, C
1 2\3 4 5% Bepmmuoi B Touke (0; 6). I'padu-
KU TIepeceKarTcs B TPexX TOUKAaX,
3HAYUT, CUCTEeMa ypPaBHEHUU muMe-
eT TPU pelreHus.

y
7

Puc. 69

MogennpoBaHue peaJbHBIX MPOIECCOB
C TIOMOIIBI0 CHCTEM HeJWHEWHBIX ypaBHEHUH

CucreMbl HeJIMHEHBIX YPaBHEHUH TaKiKe ABJIAIOTCA MaTeMa-
TUUYECKUMU MOJEJISIMU IIPU PeIeHruur 3aad.

Hanpuwmep, pemum 3amauy. JleueOHbIMU TpaBaMu OBIJIO pe-
IIIeHO 3aceATh IPAMOYTOJbHBIH yuacToK maomanbio 180 m2. Ilpu
BCITAIlIKe yYacTKa OZHY ero CTOPOHY YMEHBINIUJIU Ha 3 M, a APY-
ryio — Ha 2 M. Ero mromans crana pasaa 120 m%. Kakumu ObLau
IepBOHAYAJIbHLIE Pa3Mephl yuacTKa?

Peutenue. B 3amaue peub uJeT O AJUHE UM IMUPUHE IIPAMO-
YTOJIBHOTO yUacTKa U ero ILJIOIa u.

Ecau ogHy CTOpPOHY ydacTKa OOO3HAUUTL uepes X, a Apy-
I'yio — uepes y, TO ILIaHUpYyeMas ILIOMIAAb yIacTKa PaBHA Xy M-,
ITo ycnoBuio oHa paBHa 180 M2, 3BHAYNT, HOIYYUTCA ypaBHEHUE
xy = 180.

Ilocne ymeHbIIEHUSA pPasMepPOB yUaCTKa ILJIOIAaAb CTaHeT
pasHoit (x — 3)(y — 2) m?. o yclIOBHIO 3aJaul COCTABUM ypaBHe-
mue (x — 3)(y — 2) =120.

xy =180,
O6bequHUM 00a YpPaBHEHUS B CHCTEMY
(x -3)(y-2)=120.

Ilonyuniu MaTreMaTUYeCKYyI0 MOJEJb 3ajaud B BUJE€ CHCTEMbI
HeJMHEeNHBIX ypaBHeHUH. Perum ee, MCIOJb3ysA crocob Imoacra-
HOBKU.

xy = 180, xy =180,
= =
(x - 3)(y-2)=120 xy—2x -3y +6=120
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xy = 180, xy =180,
= = f=—4
x=33-15y

3y +2x = 66
15 {x=15,
2 B y=1la _
- 1,5y—33y+180—0,® [yzlo, - y=12,
x=33-15y x =18,
x =33-1,5y _10

YcoBuio 3ajaun yAOBJIETBOPSAIOT HaMIeHHbBIe PEIlleHns CHUCTe-
MbI: CTOPOHBI YUacTKa paBHBI 11160 15 M u 12 M, 6o 18 m u 10 m.
Omeem: 15 M, 12 m uan 18 m, 10 M.

@ Pemenue cucreM HeTMHEHHBIX YPaBHEHUN
1. Pemute cucremy a) Pemum cuctemy cmoco60oM ITOACTAHOBKU:
YpaBHEHUI: x+y=3, x=3-y,
=3, i
a) x2+y2 2+y?=9 (3—y)2+y2:9
x“+y°=09; x =3,
9 =3- x=3- Y, -0
6) y+xy:_10’ @{x_ y; = y:O, y="5
5y —2xy = 17. -6y +2y°=0 y=3 {x—O,
=3.

Omeem: (3; 0), (0; 3).

6) IIpumeHuM c1roco6 CIOMKEHUA. Y MHOKUM
mepBoe ypaBHEHUE Ha 2, CJIOKUM CO BTOPHIM
U IOJIYyUUM:

{2y2+ 2xy = 20, _ {2y2+ 5y=-3, _

S5y —2xy =17 S5y —2xy =17
2 _ y=-1
- 2y +5y+3—0,® {y:—1,5, -
S5y —2xy =17
Sy —2xy =17

y= _17 {y - _1,

5y — 2xy =17, x =11
=

y= _1,5, y= _1a5’

{5y—2xy=17 x:S%.

Omeem: (11;-1), (8%; —1,5).

2. Pemure rpaduuecku TlocTpouM rpad@UKyU ypaBHEHUIH CHCTEMbI

CHCTEeMY ypaBHEHUIT y—x-2-0, y=x+2,
yrxm2=0, { 1)? 1‘:'{ (x+1-1
y—(x+1)7=-1. y=(x+1) y=i ’
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T'padpux mnepBoro ypaBHeHuUss — mOpAMad,
npoxonamiaa udepes touku (—2; 0), (1; 3).
I'padur BTOpOrO ypaBHEeHHs — IapaboJia c
BepIInHOI B Touke (—1; —1), mepecekaroras
ock abcmmee B Toukax (—2; 0) u (0; 0), mpo-
xonamaa yepes Toukry (1; 3).

YA
7
6
5
4
3.—
I
|
1t/ 1
Jl >
—4- 14101 2 3%
19

IIpamas mepecexaercsa ¢ mapaboJioii B TOY-
Kax ¢ KoopauHatamu (-2; 0), (1; 3).

C mOMOIIBIO IPOBEPKHU YOEKIaeMCsa, UTO
napel uncesn (—2; 0) u (1; 3) aBaATCA pe-
IIeHUSAMU JAaHHOU CUCTEMBI.

Omeem: (-2; 0), (1; 3).

3. CxosbKO perreHU
UMeeT CHCTeMa ypaBHe-

Ly =4,
HUHI 9
Y= (x+ 4) ?

ITocTpoum B oOmHOUW cucTeMe KOOPAWHAT
rpad®uKy ypaBHeHWII cuCTeMBI. I'paduxom
IIePBOTO YPABHEHUSI CHUCTEMBI SIBJISIETCS T'H-
nepboJia, IpoxofAamaa yepes Touku (—1; 4),
(—4; 1). I'padux BTOPOrO ypaBHEHUA — IIa-
pabosa ¢ BepuinHO# B Touke (—4; 0), mepece-
Karorasi och opauuat B Touke (0; 16).

\Y

= Do W Ot

—7-6-5-4-3-2-1¢| 1 2 3 4%
2
-3
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Ha pucyHKe BUIHBI TOJIBKO JBE TOUKU IIEpe-
ceueHusa rpaduxos. Ho, yumrsiBasg To, UTO
napaboJyia IepeceKaeT och OpPAWHAT, a TI'U-
nep6osia He IepeceKaeT, JejiaeM BBIBOJ, UTO
rpaduKy IepeceKarTcs elfe B OLHOU TOUKe.
Takum obpasom, rpaduKu IIepeceKaroTcs B
TpexX TOYKAaX, a4, 3HAUUT, CUCTEMA MMeeT TPU

peleHus.
4*, Pemure cucremy Pemum cucremy MeTomoM 3aMEHBI IepeMeH-
ypaBHEHUI HBIX. BBeeM HOBBIE IepeMeHHEBIE: X + Y =t,
xy =k.
(x + y)xy = 20; Y th = 20,
Torpa cucrema mpumMer BuUn
x+y—-xy=1. t—-k=1.

Permium ee cmoco6om IIOACTaHOBKMU:
{tk = 20, {(k +1)k = 20,
=4 =4

t-k=1 t=k+1
9 k= -5,
o k +k—20:0,® k-4, o
t=k+1

t=k+1
k=-5,
iy
k=4,
o
IlogcraBum x +y=t, xy =k u moxyuum:
xy = -5,
{x +y=-4,
xy =4,
{x +y=5.
Pemwus Kamayoo m3 ABYX CHCTEM COBOKYII-
HOCTH CIIOCOOOM IIOJICTAHOBKH, IIOJIYUUM
cIenyoIIue PpelIeHNnd HNCXOJHOH CHCTEeMBI

ypasrenuii: (=5; 1); (15 -5); (4; 1); (1; 4).
Omeem: (=5; 1); (1; =5); (4; 1); (15 4).

=4

MogenupoBaHue peaJbHBIX IIPOILECCOB
C MOMOIIBI0 CHCTE€M HeJIWHEWHBIX YpaBHEHUM

3adauva 1. Cymma KBaapaToB Iudp ABYSHAUHOTO UKCIa pPaB-
Ha 13. Ecau us sTOro umesia BrIUecTh 9, TO MOJTYUUTCS YUCJIO, 3a-
OUCcaHHOe TeMU JKe Iudpami, HO B oOpaTHOM Iopsanke. Haiigure
JaHHOe YUCJIO.
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Pewenue. O6o3Haunm nudpy AECATKOB JAHHOIO UYMCJA Yepes
x, a nudpy eIWHUIL Uyepe3 Y, TOTma JaHHOE UMCJIO OymeT UMeThb
Bux 10x + y. Yucsom, 3anmMCaHHBIM TeMHU Ke IudpamMu, HO B 00-
paTHOM TopsazKe, 6ymer 10y + x. ITo yciosuto sagaun: x2+y?=13
u 10x +y—9=10y + x. CocTaBUM U pPEIINM CUCTEMY ypPaBHEHUII:

= -3,
2+ y?=13, x+y? =13, Y
= y:2’
10x+y-9=10y +x x—-y=1
x=y+1.

Ilo ycioBuio 3afaum MOAXOAUT TOJBKO Yy =2, x = 3.
Omeem: 32.

3adaua 2% W3 mocenka A B mocesioKk B Beimies merexon. Omn-
HOBPEMEHHO C HUM U3 IToceJKa B B TocesloK A BblexaJ BeJIOCHU-
nenuct. Yepes 50 muH oHu BeTpeTHanch. CKOJIBKO BpeMeHU IIO-
TpeboBaoCh ObI IIEIeXOAYy MJA TOr'0, UTOOBI IPONTH BECh IIYTh
u3 A B B, ecJiu M3BECTHO, UTO BEJIOCUIEAVCT IIPOAEJaJ ObI TOT JKe
oyTh Ha 4 4 ObIicTpee Iernexomaa?

Pewenue. CoctaBuM TAOJUILY 3aBUCHUMOCTEIl MEYKIYy BeJIUUMN-
HaMU.

M Cropoctb IIpoiimeHHBII Bpemsa
P JBUIKEHU ST nyTh JBUKEHU S
JBuiKeHUEe IeIexona
u3 Imoceaka A B moce- vy 1 4= 1
J0K B !
I Bu)KeHue BeJOCHUIIe- 1
Aucra u3 Iocenka B vy 1 te="-
B IIOCEJIOK A 2
IBuxenve TeIrexo- 1
Ia ¥ BEJOCHUIIEAUCTA Uy + Vg 1 .
U1 + Uy
HaBCTPeYy APYr APYry

ITo ycmoBmio 3amauuM BeJIOCHUIEAWCT IIpomesas Obl TOT Ke
IyTh Ha 4 4 OBICTpee MeIexojia, IOSTOMY IIOJYyUYUM ypaBHEHUE

1_1=4
U1 Vg '

IIpu gBUMIKeHUU HABCTPEUY APYT APYTY IEIIeXOm W BeJIOCHUIIe-

AVCT BCTPETUJINCH Yepe3d 50 MmuH = % 4, T. €.

1

U1 + Vg

=5
.
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CocTaBUM U PEIIUM CHUCTEMY YPaBHEHUI:

11y VU1 _ oy 1

v Uy vvy U =5 4 =
) s < 172 = 5" OTKyZa

— = v, + U =6 0221, 2 =

U1+U2 6 1 2 5

Omeem: 5 4.

3adava 3* JlBe Opuraanl, paboTas BMeCTe, PEMOHTHUPOBAJIU

Iopory B TeueHume 6 mHel, a 3aTeM OLHA BTOpas Opuraza 3aKOH-
ypyia peMoHT 3a 10 gHeit. 3a CKOJIBKO AHEW Morjia ObI OTPEMOH-
TUPOBATH JOPOTY OHA TiepBad OpuUraja, ecau OHA MOIKET BBITIOJ-
HUTH 3Ty paboTy Ha 6 mHeill ObIcTpee, ueM OgHA BTOpas?
Pewenue. CocraBuM TabGJIUILy 3aBUCUMOCTEH MEKIY BEJIUUU-

HaMMU.
IIpouece (DA Bpemsa PesyabpraT
e pa6oTsI P Y

Pa6ora mnepBoii Gpurajbl vy 6 6v,
Pa6ora BTOpO# Opurab Uy 16 16v,
Pa6ora mepBoit Opurambl o 1 1

110 PEMOHTY BCeH AOpOrn ! 1= v,

Pa6ora BTOpO# Opurambl . 1 1

II0 PeMOHTY Bceil JOporu U2 270,

OGosHauuM o0BeM Bceil paboThl uepe3 1, Torma MOIYyUHM

ypaBHeHue 6v; + 16v,=1.

3Hasi, YTO OJHA mIepBas Opuraja MOYKET BBIIIOJHUTL JTY pa-
6oTy Ha 6 mHell ObICTpee, YeM OJHA BTOPas, COCTaBUM ypaBHEHUE

1_1_¢g
Vg U1 )

CocTaBUM U PEIIUM CHCTEMY YpaBHEHUM: { Y2

U1~ Uy =

hZb g, vy
= U1Vg =

6v, +16v, =1 Uy =

Omeem: 18 u.

1 _1_4¢
U1 ’ =
6v, +16v, =1
=18,
= 24.
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1. Kakue u3 ciemyonux CUCTEM ypPaBHEHUII:

1_1_g
y ){x+y=1, {Zx:—5y+20,
B

x
1 yZ: 4;

a) 1
72T

-1 = —-3xy =4;

8

x-y=1, . .
r') { 5 ABJIAIOTCA CUCTEeMaMU HEJIMHEUHBbIX ypaBHeHHI/I?
x+y=

2. Kakad napa 4yuces ABJISETCA PelIeHUEM CHUCTeMbl YDaBHEHUH

2x -3y =0,
{xz_ 2. a) (=35 —2); 6) (35 2); B) (35 —2); 1) (=3; 2)?

: -
3.68. HcmoapayiiTe aJropuTM U PEIINTE CHUCTEMY YpPaBHEHUMN
CIIOCOOOM IIOJCTAHOBKMU:

2 —_ = 4, X = - 4,

a) ° Y 6) 1, Y
y=x+2; y°+ 3x = 6;
xy =21, 9 x2+ 3xy =1,
x+y=10; x—-y=1.

3.69. Pemure cucremMy ypaBHEHHH CIIOCOOOM CJIOYKEHUA:

2 2
— = 0, X — = 18,

a) T Y ORI
2x +y = 15; x*+y=-16;
3x-y="7, 2x* -3y =6,

B) 4 , T) y
x*-—y="1 2x +y = -2.

3.70. IIpousBeneHue OIBYyX HaTypaJbHBLIX umces paBHO 143, a
UX pasHOCTh paBHa 2. Haligmre sTu umcia.

3.71. Ha pucynke 70 uzobpaskeHbl rpauku QyHKIUNA Y =

y=x+2mu y=%(x+2)2—4.

8
’
X

/123456789105

Puc. 70
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C moMOIIbI0 PUCYHKA PEeIIuTe CUCTEMY YPaBHEHUIA:

1 2
Xy = 87 = =|lX + 2 - 4,
o [ 6 1Y =2+2)
y=x+2; y—x=2;
1 2
==(x+2) -4,
xy = 8.
3.72. Pemure rpaduuyecKu CUCTEMY YPaBHEHUII:
-3x = 0, = x?
a) 1Y R
xy =12; 2x+y =3;
X — = O, = 3
B) y2 n Y=
y+x"=6x; y—4x=0.

3.73. Cpenmee apudmeTnyecKoe ABYX UuCeJ PaBHO 7, a pas-
HOCTHh KBaJpaToB aTuX umces paBHa 14. Halimure aTu umcia.

3.74. Vcmoyb3yliTe CHCTEMY ypPaBHEHUI [/ PeIIeHusd 3aja-
yu. JlauHBIZI ydJacTOK mMeeT (hopMy IPAMOYTOJBHUKA W OTOPO-
sKeH 3abopom agmuou 120 m. Haiigmre pasmepnl yuacTKa, €CJI
ero IJomajgh paBHa 8 a.

3.75. IlpousBemeHue IUMP IBY3HAUHOI'O UYMCJIA B TPU pasa
MeHbIIle caMoro uucja. Ecam K sTomy uwmciy mpubaButsh 18, TO
THOJYYUTCS UMCJO0, HAIIMCAHHOEe TeMU Ke IudpamMu, HO B odpar-
HOM mopsaake. Haligure aTo dumcio.

3.76. BribepuTe ciocobd 1 pelinuTe CUCTEMY ypPaBHEHIIA:

1,1_145, 4,31, x+y=4,
a) ¥ ¥ 6) ¥ Y B) 1 1_y
x-y=1; x+5y=3; ;+;_ ’

3.77. Pemure 3aauy, UCIOJb3YsI 3aBUCUMOCTH MEKIY 3HaUe-
HUAMU BEJUYUH JJIA COCTABJIEHUSA CUCTEMBI YPaBHEHUI.

a) IlepBblit BeocumeUCT IIpeomoieBaeT paccrosauue 60 KM Ha
1 u OGricTpee, yeM BTOPOIi. Ecyiu OBbI TTePBBINA BEJIOCUIIEAUCT YMEHD-

9 EM

IINJI CKOPOCTH Ha , @ BTOPOH YBEJHUYMUJ CBOIO CKOPOCTH HA
q

20 %, To oHU 3aTpaTuJu ObI Ha TOT JKe IIYTh OJUHAKOBOE BpeMs.
Haiigure CKOPOCTH BEJIOCUIIEVICTOB.

0) IIpoTs:keHHOCTD IIIOCCe MeXKay ropomamMu A m B cocraBiid-
et 120 xm. 3 ropoma A BblexaJl I'Py30BOM aBTOMOOIJIbL, a uepes
1y 40 MUH IOCJIe 3TOTO B TOM K€ HaIpaBJEHHHU BbIeXaJl Peico-
BBII aBTOOYC, KOTOPBIM IPHUOBLII B ropos B OZHOBPEMEHHO C I'DY-
30BBIM aBTOMOOMJEeM. HaliiuTe CKOPOCTH IPy30BOI'0 aBTOMOOMJISA
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u aBTo0Oyca, eCjIH M3BECTHO, YTO I'PYy30BOH aBTOMOOWJL 3a 24
npoes:kaeT Ha 10 KM MeHbIIle, ueM aBToOyC 3a 1 4.

B) /IBe TWHUM TO TTPOU3BOACTBY COKOB JOJIYKHBI OBIJIM BBITIOJI-
HUTH 3aKas 3a 12 gueit. [Tocoe 8 mHelr coBMecTHOU pabOTHI IIEpBad
JUHUA ObLJIa OCTAHOBJIEHA II0 TEXHUYECKUM TPUUYMHAM, TTOITOMY
BTOpas JUHUSA 3aKOHUMJIA OCTABIIYIOCS UaCTh 3aKasa 3a 7 mHeil.
Haiinure, 3a CKOJIBbKO AHel ObLI Obl BBIIIOJHEH 3aKa3, e€CJIU Obl
paboTajia TOIBKO BTOpas JUHUA.

r) Ha usroroBjenure mapTuu OpPOAYKIIMY IIePBO¥ Opurazie Tpe-
Oyercs Ha 6 u Gosbllle, ueM BTOpoii. Eciu cHauasa mepBasa Opu-
rajga orpaboraer 3 4, a 3areM, CMEHUB ee, BTopas Opurajga OT-
paboraer 4 4, To OyZeT HM3TOTOBJIEHA TOJBKO IIOJIOBMHA IIAPTUU
MPOAYVKIMU. BymeT snu 3a 8-4acoByI0 CMeHY H3TOTOBJIEHA BCS
mapTus OPOAYKIIMH, ecau obe Opuranbl OyayT paboTaTh OHO-

BpeMeHHO?
3.78. Pemiute cucreMy ypaBHEHUIH:
2y—x =2, 2, 2x -4y =0,
2) y 5) Yy +2x -4y =0
2xy = 3; 2y =x+2;
2 _ 2_ 2
5) 2x°+ xy = 40, ) x“—-y“ =16,
3x -y =10; x—y=2
2 2 2 2
x“+y“ =10, x“+y° =25,
) Y e) Y
x+y=4; 3x —y =15.

3.79. Ilocye meseHus ABYSHAUHOT'O YKCJA HA CYMMY €ro Iudp
B 4aCTHOM IoJiyuaeTcs 7 u B ocrarke 6. Ilocie meeHus sToro e
IBY3HAUHOTO UMCJA HAa IpPOu3BeleHNe ero u@p B YaCTHOM IIOJIY-
yaetrca 3 u B octarke 11. Halinure sT0 ABy3HAUHOE YKCJIO.

3.80. C momorpio n300paken-

HBIX Ha pucyske 71 rpaduxos g \
bysrmuit y=4-x°, y=2x+4 u 5
y=~x+1 cocraBpTe cucremy
YpaBHEHUI:
a) UMEIOIIYIO ABa PeIleHs; 2
0) UMEIOIYI0 ONHO peIlleHue; /1’ ]
B) HEe UMEIOIIYIO PeIIeHu. -3 _l(l) 1 3456 7%
3.81. Pemture cucremMy ypaBHe- L9
. |xy =12, L3
HUU rpapuuyecKmn
x-2y—-2=0

1 aHAJIUTUYECKH. Puc. 71



I pobHO-panimoHaJbHble YPaBHEHUA U HepPaBEHCTBA

3.82. IlepBoIil yIaKoBIINK cobpaa 60 mpasgHMUYHBIX HAOOPOB
Ha 3 u ObIcTpee BTOporo. Vs3BecTHO, UTO, paboTas BMeECTE, OHI
cobuparoT 3a 114 30 mabopoB. BrlsgcHUTe, yciieeT JiU BTOPOM yIIa-
KOBIIUK coopaTrk 150 Habopos 3a Tpu paboumx IHs, €CJIH OH pa-
6oraer 10 4 U B [IeHb.

3.83. BrimosiHMTEe aHAJU3 YCJIOBUA U PEIIUTE CUCTEMY ypaB-
HEeHUM:

2 —
xy—x°=1, y—-x=29,

a) Y 6) 1", ,
y+4x = 6; x°-2xy -y =17;
x+y=-2, x-1)(y—-1)=2,

NS o [E=1-1)
x“+y°—xy = 16; xX+y=>5;
2+ +6x+2y =0, 2x%+ x = 2xy - 9,

) e)
x+y:_8; 2y—3x=1.

3.84. Haiingure nBa umcjiaa, CyMMa, Pa3HOCTb U IPOU3BEIACeHNE
KOTOPBIX HaXOAATCA B OTHoImrenuu 5 :1:18.

3.85. IIIKoabHBIM OacceilH MOMKHO HAMOJHATL BOJOH uepes
IBa KpaHa. Eciau X OTKPBITH OJHOBPEMEHHO, TO 0AaCCelH HAIIOJI-
HuTca 3a 4 u 30 muH. Ecau ke mosoBuHY OacceiiHa HAIIOJHUTH
yepes OAUH KpPaH, a 3aTe€M OTKPBITh TOJBKO APYTOil, TO IJsd HAa-
nosHeHusA Oacceiina morpedbyercs 12 4. 3a Kakoe Bpems Oacceiin
HATIOJTHAETCSA Uepes MEepBBhIN KpaH, eCJIM M3BECTHO, UTO IIPOU3BO-
IUTEJBHOCTDL IIEPBOr0 KpaHa 00JbIle?

3.86. C momoIIpio rpapuueckKoro MeToma OIpPenesuTe, CKOJIb-
KO peIlleHUIl MMeeT CUCTeMa yPaBHEHUIT:

xy = -4, y=x°,
a) 2 2
y=x"-2x+1 y—(x+2)=-T7;
= - _1:0,
B) y \/;’ 1.‘) y ‘x ‘
xy = 6; 2x+y-5=0.
2x -y =3,

3.87. Pemmure cucremy ypaBHEHUI ) )
IBYMs CIIOCOOAMM. 4x"—4Axy +y“=2x+2y

3.88. He BBIMOIHAS HOCTPOCHNUA, HAHAUTE KOOPAUHATHI TOUEK
rmepecevueHuns:

a) mapaboJsl y = x°+ 1 u npamoit x + 2y = 5;

6) mapa6ossl y = 3x° + 1 u mpamoit y — 2x = 2;
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B) rumep6osbl xy =—20 u npamoii x +y = 8;
r) rumnepbosbl xy = 12 u npamont 3x + 2y = 12.
3.89. Perinre cucteMy ypaBHEHMIHA:

2 {x2—y2= 0, 5 {3x+2xy =6,
x*+y?=18; y—2xy = -15;
X+ 3x+y*=2, 2x*+ xy —2x -y = 5,
& {x2+3x—y2=—6; i {2x2—3xy—2x+3y=1.

3.90%. BocmoabayiiTech METOJOM 3aMeHbI ITIEPEeMEeHHBLIX U pe-
MINTEe CUCTEMY YPaBHEHUI:

£_£:é, 47x+£=5
a)y x 6 0) y x ’
x*—y*=5; xy =4;
5 (x+y)2—2(x+y)=15, D x+y+xy=11,
x+xy+y=11 2%y + xy® = 30;

P+yi+x+y=18,
19 B
x“+y +xy=19.

3.91%, VMcmoyb3yiiTe 3aBUCUMOCTh MEXK Y BEINUNHAMU B YCJIO-
BUU I pellleHUus 3a/laui ¢ IOMOIIbIO CUCTeMbl ypaBHeHul. [[Ba
BEJIOCUIIENVICTA ABUMKYTCA MO 3aMKHYTON AOPOKKE BEJIOTPEKa B
ogHoM HampaBienuu. OAUH TOTOHSAET APYroro Kaskiable 12 MwuH.
W3BecTHO, UTO II€PBBLII BEJOCUMNEAVCT MPOXOAUT KPYT BeJIOTPEKa
Ha 10 c ObicTpee, uem Bropoii. Haiigure, CKOJIBKO CEKYHI Tpe-
OyeTcsa BTOPOMY BeJIOCUIIEAUCTY, UTOOBI IIPOUTU KPYT BeJIOTPEKA.

3.92%, Perure cucteMy ypaBHEHUI:

4x* - 2xy + y* = 4, 5 x®—b5xy + 6y =0,
a

6x% - 3xy — y* = —4; 3x%+ 2xy — y*=15.
3.93*. Pemure ypasuenue x>+ 4y* +|3x — y + 10| = 4xy.

3.94. PemuTe cucteMy ypaBHEHHI CIIOCOO0M IIOACTAHOBKI:

a) x2—y:15, 6) x:y_17
y=x+5; y?+2x = 6;

x—y=1, xy:]_8,
B) 4 , T)
x“+xy =1; x+y=09.
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3.95. Pemure cucTeMy ypaBHEHUH CIIOCOOOM CJIOMKEHIA:

iy = x*+y = 30,

2) x“+y=0, 6) y

2x -y =8; x’—y=-22;
2x +y =1, 24 4x =18,

B) 4 , T) y

x*+y=1 y—2x=-9.

3.96. Ha pucynxke 72 wusobOpakeHbl Trpadury QYHKIUHA
y= —%, y=—2x-3 u y=(x—17?-7. C momomsio rpaduros
OIpeNeINTe, CKOJLKO pPeIleHun
MMeeT CHCTeMa ypPaBHeHUI: 4

xy = —6,
a) Y ¥
y=-2x-3; 6
9 5
5) y=(x-1y-17, 4
y+2x = -3; 3
2
xy = —6. —5-4-3-2\Y] 1 2 3/4 5 6%

3.97. Pemure rpaduuecKu

CHCTEMY YPaBHEHUM: 3
{2x -y =0, 4
a) _a.
xy = 8; lg
2
= 9 _7
6) {y * ]
-x =6.
y Puc. 72

BrinosiHUTE TTPOBEPKY.

3.98. IIpousBeneHue ABYX HaTypaJbHBIX uncea paBHo 180, a
UX pasHocThb paBHa 3. Hailigute sTu uwucia.

3.99. CrpouresnbHasa mJoOHIAKA IPAMOYTOJbHON (hOPMBI Oro-
posxena s3abopom guauuoit 1 kM. Haifigure pasmepnbl MIJIOIALKMH,
ecyu ee miomansb pasHa 60 000 m2.

3.100. CymMma xkBagpaToB nMudp ABY3HAUYHOTO YKCJIA paBHA 25.
Eciu u3 sToro umciaa BbIYECTh 9, TO MOJIYUYUTCS YKCJIO, 3AMIHUCAH-
HOe TeMHu Ke Iudpamu, HO B obparHoM mopsAnke. Haiigure sTo
YHUCJIO.

3.101. Crrocob60oM mOACTAHOBKHU PEIUTE CUCTEMY ypPaBHEHMUIA:

x—y=-1, 1,.1_3

a) l_l_l. 6) X y 8’
x y 2 x+y=12.
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3.102. PemiuTe 3agauy, NCHOJL3Ys 3aBUCHMOCTH MEXKIY BeJIU-
YMHAMU JJIsI COCTABJIEHUS CHUCTEMbI YPaBHEHIIA:

a) Ilporsa:xkeHHOCTD IIOoCcce Mekay nmyHKTamu A u B cocraBid-
er 20 kM. 13 myHKTa A BblexaJ BeJIOCUIIEAUCT, a uepe3 45 MuH
IocJjie 9TOr0 B TOM K€ HAIpaBJeHWM W3 NYHKTa A BblexaJ MOTO-
IMUKJINCT, KOTOPBIM MOTHAJ BEJOCHUIIEAICTA, HEe JoexXaB D KM 0
nyHkTa B. Haligure CKOpPOCTH BeJIOCHUIEANCTA W MOTOIIHMKJIKNCTA,
ecyiu 3a 1 4 BeJIOCHUIIEQUCT IIpoe3skaeT Ha 48 KM MeHbIIIe, YeM MO-
TOIIMKJIVCT 3a 2 d.

0) [IBe cTymeHUYecKre OpUTraabl BBITIOJHUIN 3afaHue 3a 2 THS.

B HepBbeI A€Hb OHU BBIIIOJIHUJIN % 3aJaHud, IIpUYEeM I1epBasd 6pI/I'

rajga paborasa 2 4, a Bropasd — Ha 1 u Gosbirte. Bo BTOpOIT IeHb
nepBad Opuraga paborasa 5 4, a Bropasd — Ha 30 MUH MeHbIIIe.
Haiinure, 3a CKOJIBKO YacoB MOIVIA OblI BBINOJHUTH 3aJaHNE BTO-
pas Opuraza, ecau 0ObI paboTaJja OZHA.

3.103. Permute cucreMy ypaBHEHUII:

x-y="1, xy = 24,
a) 0)
xy =18; x+ 2y =14;
2 2 _ 9.
X — = 24, X—Yy= 2’
B) y ) ) 9
x+y=4; x“+y° = 20.
3.104. PerrTe cucTeMy ypaBHEHUI:
6x>+y* -5y =0, x+y=3,
3x+y=0; x“+y —xy=3;
2 2_ -2)y+2)=-1,
2x=y-T; x—y=2.
3.105. C momoInbo rpa)uueckoro MeToa OIIpPeneInTe, CKOJIb-
xy =12,
KO peIlleHuii mMeeT CUCTeMa ypaBHEHUI 5
y—(x+5)=-3.

3.106. He BuImOJIHASA IOCTPOEHHUS, HAWINTE KOOPAMHATHI TO-
YeK IepeceveHms:

a) mapa6oJnl y = 2x? + 2 u npamoit 2x +y = 14;

0) runepboJIbl XY =—2 U IPAMOU X — Yy = 3.

3.107. Pemure cucreMy ypaBHEHWUIA:

¥ -y*=0, Lryitx+ry=2,
) 5 6) 2 .2
x“+y°=8; 2x°—-y"+2x —y = 4.
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3.108%. BocnosabayiiTech METOAOM 3aMeHbI IIEPEMEHHBIX W pe-
IIUTe CUCTEMY YPaBHEHUI:

3x Yy

22 -2 =2, x—-y+xy =10,
a) < Y x 6){ ) Y 2y_24

y2_x2:8; xy_xy = o

3.109. 13 gauHbBIX Apo0eii BhIOepuTe APO00L, KOTOPYIO HEJIb3sd
IpPeACTaBUTh B BUJE KOHEUHON AECATHUUYHOUN IpPoOu:

) 25 0) g B) oy
Do M ¢ o
3.110. HaiimuTe pellleHre cuCTeMbl HEPaBEHCTB
2x -1 25,
{x -2> -1.
3.111. HaiinuTe pellleHre COBOKYITHOCTY HEPABEHCTB
2x-125,
Lc -2>-1.

3.112. OmpenenuTe, pPaIlMOHAJBbHBIM WM HWPPAIIMOHAJJIbHBIM
YHCTIOM fABJAETCSA BSHAUEHUE BBIPAMKEHUSI m° — 2m/5 + 2 opu
m =5 —3.

3.113. Hatigure HO/l u HOK uucen 175 u 280.

3.114. YupocTuTre BbIpaKeHNe

4 2 1 2
- + 1+ 2b+b7).
(b2+b b2 -1 bz—b] ( )

3.115. Haiizure 3HaueHUEe BHIPAYKEHU:

a) 2'2.0,5'3; 6) 3":0,3°.

3.116. I'padur pyHKIUU Yy = f(x) morydeH us rpadpura QyHK-
nuu g(x)=—-5x> caBuUroM ero Ha 4 eIWHUIIBI BIIPABO BIOJb OCU
abciicc M Ha 2 eIWHUIBI BHU3 BIOJb OCH OpAMHAT. A rpadux
dyHKIuUE y=h(x) nonyuen u3 rpadpura GyHKIum p(x)=0,lx?
CIBUI'OM €ro Ha 3 eJUMHUIILI BJIEBO BIOJL OCU adciuce 1 Ha 1 enu-
HUILY BBEPX BIOJIb ocu opauHatr. MMeroT jau o6Iiiue TOYKu rpadu-
Ky GyHKRIU y=f(x) u y = h(x)?
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§ 12. ®opmysaa IJIUHBI OTPE3Ka C 3aJJaHHBIMU
KOOPAUHATAMHU €ro KOHIIOB. YPaBHEHHE OKPY:KHOCTH

@ 3.117. Kakoe u3 cieAyIOINX yPaBHEHUI He ABJSAETCA ypaB-
HEeHHeM IPIMOM:

a) 3x—Ty—-5=0; 0) 4x—-5=0;

B) 6x%+ 5y +2=0; r) 2y =0?

3.118. Ompepenure, rpaduKaM KaKUX U3 MaHHBIX (QDYHKIIUHA
mpuHagige:xuT Touka (1; 1):

a) f(x) = x; 6) h(x)= 2%

B) g(x) = x; r) g(x) = 2x — 1.

3.119. Haiigure ¢ momotiibio rpadukoB GyHKIUHA f(x) = Jx m
h(x) = x* KOpHE ypaBHeHu: \/x = x°.

@ Hina nmpumeHeHUA Trpa)UUecKOTO0 MeTO/a PeIeHUs CHUCTEM
Heo0XoAMMO 3HATh I'pa@UKy PA3JIUUYHBIX ypaBHeHui. Muorue
U3 HUX BaM y:Ke 3HAKOMBI. TO, HaIlpuMep, npAMasd, runepboJia,
mapaboJa.

Paciiupum BOBMOKHOCTU MCIIOJIB30BAHUS I'paduUUuecKoro me-
TOMla PEITeHUsI CUCTEM HEeJWHEHHBIX YPaBHEHUN 1 BBIBEIEM ypaB-
HeHMe OKPYsKHOCTU C IIEHTPOM B 3aJaHHON TOUKE C 3aJaHHBIM
paguycom. s sToro cHauaja BbIBeleM (GhOPMYJY IJIA BBIYHUCTE-
HUS IJUHBI OTpe3Ka C 3aJaHHLIMM KOOpPAWHATAMHU €r0 KOHIIOB,
T. €. JJs1 BBIUYUCJEHUSA PACCTOTHUS MEKIY
IBYMS TOUKaMU, 3aJaHHBIMU CBOUMHU KOOP-

pl------ 7> IUHATaMU.
yl - _11/11 ~ IA Paccmorpum Touru M;(x1; Y1) 1 Mo(xs5 Ys)

(puc. 73). Haiimem paccrosnme d MeXIY
9TUMHU TouKamMu (mauHy orpesra M;M,).
PaccmoTprM OpAMOYTOJNBHBIA  TPEYTOJb-
, Hux AM,M;, B xoropom M A = EASEAR
0 ! Y%  M,A=|y,—y,|. Ilo reopeme IIndparopa
Puc. 73 Ha#leM TUIOTeHy3y TpeyroabHuka M;M,A:

MM, = \/‘xz - x1‘2+ ‘yz - yl‘2 = \/(xz - x1)2+ (yz - y1)2 .
Ionyunnu GopMynay IJIUHLI OTPE3Ka C 3aJAHHBIMU KOODPIU-

HaTaM® €ero KOHIIOB, MJMN (DOPMYJIy PACCTOAHMS MEXJY ABYMSA
TOUYKaMU C KoopAauHaTaMu (x;; y;) U (Xs; Ys):

d= \/(xz —x1)2+(y2 _y1)2 .

YA
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Ilpumep 1. Hatimute paccrosanue Mme:xkay tToukamu A(-1; 3)
u B(2; 5).

Pewenue. TlogctaBuM KoopauHatbl Touek A(-1; 3) u
B(2; 5) B (@QopMysy paccTOSHUSA MeXKAY HABYMS TOUKAMU

d= \/(xz— x )2+ (y2— 1y )2 U TOJIy9WM, UTO
AB=/(2+1) +(5-3) = i3,

PaccmoTpuM OKPY)KHOCTH Ha KOOPAMHATHOM IIJIOCKOCTH.
OKpPYsKHOCTb — 5TO MHOYKECTBO TOUYEK IJIOCKOCTHU, PACCTOAHUE OT
KaKJOOH M3 KOTOPBIX OO OOHOM MaHHOM
TOYKH (IIEHTPa OKPYKHOCTH) SBJIAETCS 17
BEJIMYNHON ITOCTOSSHHOM, PaBHOU paau-
ycy OKpysKHOCcTu R.

IIo ¢opmyne paccToAHUA MEXKIY
IOBYMS TOUKAMI HAWAEM PACCTOSHIE OT
manHOM ToukU C(x(; Yo) (IeHTPA OKPYIK-
HOCTH) 0 IIPOU3BOJILHOM TOUKU OKPYIK-
HocTHu P(x, y) (puc. 74):

R=CP= \/(x —x, )+ (y—yp) wm
R?=(x — xo) + (y — yo)’-
TakuM 00pasoM, ecIHU TOUKa MNPUHANJIEKUT OKPYIKHOCTU C

merTpoM C(xy; Yo) m paguycom R, TO ee KOODAUHATHI YAOBJIETBO-
pAoT ypaBHeHHUIO (X — Xo)° + (y — y,)? = R%.

Puc. 74

VpaBHenme (x —x,)°>+(y—y,)°=R? aBrseTcs ypaBHeHHUeM
OKPYSKHOCTH C IIEHTPOM B TOUKe (X,; Y,) U paguycom R.

Eciu KoOpZMHATHI TOYKH  VAOBJETBODPAIOT YPABHEHUIO
(x — x> + (y — yo)? = R?, To 5Ta TOUKA NPUHAMJIEHKUT OKPYRKHOCTH
¢ nearpom C(xy; yo) u pagmycom R.

ITokaskem, uTo ecam ToOuKa (X; y) He NPUHAIJIEKUT OKPYIK-
HOCTH C IIEHTPOM (X,; Y,) U pagamycoM R, TO ee KOOPAMHATHI
He YOBJETBOPAIOT yPaBHEHHUIO (X — Xxo)* + (y — y,)° = R%.

HelicTBUTEIBHO, €CJAM TOUKA JIEKUT BHE OKPYXHOCTH, TO
paccTosHIe OT Hee 0 IeHTPa OKPY:KHOCTU OOJIbIIEe paguyca,

T. €. \/(x ~x,)'+(y—4,) >R, a ecau TouKa JMEMUT BHYTPH

OKPYKHOCTH, TO MeHBIIE, T. €. /(X — X, )2 +(y -y, )2 <R.
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@ YTo0bI COCTABUTH YPAaBHEHUE OKPYSKHOCTHU, HYKHO:

@D OupenenuTh KOOPAMHATEL [EHT-
pa OKpYsKHOCTH (Xg; Yp)-

@ OmnpenenuTs paguyc OKPyRKHOC-
T R.

@ IToncraBuTh HaliieHHbIEe 3HAYE-
HUA X(, Yo 4 R B ypaBHeHUe OKPYK-
HOCTH (X — x0)2 +(y - yo)2 =R

CocTaBbTe ypaBHEHIE OKPYIKHOCTU
C IeHTPOM B Touke (—8; 2) u pagu-
ycom 5.

@ x9=-8, yo=2.

@ R=5.

® (x-(-8)* +(y-2)° =5%
(x+8)%+ (y - 2)? = 25.

Ilpumep 2. CocTaBbTe ypaBHEHUE OKPYIKHOCTH:

a) ¢ meHTpoM B Touke (4; —1) u paguycom J3;

0) ¢ mmeaTpom B Touke (0; 0) u paguycom 4.

Pewenue. a) IlomcTaBUM KOOPAWMHATHI IIEHTPA OKPYsKHOCTH

x,=4, yo=-1 u 3HaueHme paguyca R = J3 B ypaBHEHUE OKPYIK-
HOCTH (X — X0)° + (Y — Yo)? = R? u mommyuum (x — 4)* + (y + 1) = 3.

0) Koopauuarer meHTpa OKpyskHOCTH: X(=0, y,=0, pazxu-
yc okpyskHocT R=4. Torma ypaBHeHMe IAaHHON OKPYKHOCTU

x*+y®=16.

Ecay IeHTPOM OKDPY’KHOCTH pagmnyca R ABideTca Hadaso
KOODJAMHAT, TO ee ypaBHeHHe uMeeT Buj x> +y* = R>.

Ilpumep 3. OnpenmenuTe KOJIUUECTBO PEIIEHUN CUCTEMBI YpaB-

_ |x*+y? =16,
HeHUN y
y=-x"+2x+4.

77

8

7 2

64 Y=—x"t2x+4
XAy =165

Pewenue. Iloctpoum rpadu-
KN ypaBHeHHu# cucrembl. Ilep-
BOe ypaBHEHUe — 39TO ypaBHe-
HUe OKPYKHOCTHU C IIEHTPOM B
Hauajie KOOPAWHAT W PaJUyCOM,
paBHbIM 4. I'padpuxkom BTOpOrO
ypaBHeHUus fABJseTcA Iapabosa
¢ BepmuHOil B Touke (1; 5), me-
peceKaroiias oCb OPAUHAT B TOY-
ke (0; 4).

ITocTpoennbie rpaduku 1me-
peceKaroTcsa B UYeThIPeX TOUuKax
(puc. 75). 3HauuT, TaHHAA CUCTE-
Ma ypaBHEHUU nMeeT 4 pereHuns.

Omeem: 4 pereHus.
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S

dopmyaa IIUHBI OTPE3Ka C 3aJaHHBIMUI
KOOPAMHATAMH €ro KOHI[OB

1. Hatigure qinHy oTpesKa
MN, ecnu M(3; —6), N(-1; 4).

IIo ¢opmyJie JIUHBI OTPE3KA

d = \(xy - %)% + (s - 1)
TOJIyUYUM:

MN =\(-1-3)% + (4 +6)? = J116.

2. Haiimure niuHy AuaroHaIn
IPAMOYTOJHHUKA, €CJIN 3aJaHbl
ero BepmuHa A(-7; 1) u TouKa
mepeceueHus ero guaroHajei
O(-3; -2).

Haiigem niauny orpeska AO:

A0 = (-7T+32+(1+2)? =5. Jlamna
orpe3ka AO paBHa TOJIOBUHE IHaro-
HAJIU MPAMOYTOJIbHUKA, CJIEN0BATEb-
HO, AJIuHa guaroHajau pasHa 10.

YpaBHEHHE OKPYKHOCTH

3. OmpenenuTre KOOPLUHATHL
IEeHTPa U PagUyC OKPYKHOCTH:
Q) (x+ 1)+ -1 =1;

6) x*+(y+7)°=4;

B) %+ yz =8.

a) C(-1; 1), R=1;
6) C(0; —7), R=2;
B) C(0; 0), R =22.

4. Kakue 13 JaHHBIX TOYEK Je-
JKaAT HA OKPY KHOCTH

(x-1)2+@+1)2=25:
a) A(4; 3);

6) B(4; —-3);

B) C(-3; 4);

r) D(-3; —4)?

ITogcraBUM KOOpAMHATBI TOYEK B
ypaBHeHUEe OKPYKHOCTH:
a) (4-1)%2+(3+1)%=25,  pasencrso

BepHOEe, 3HAUUT, TOUKa A JIeKUT Ha
OKPYIKHOCTH;

6) (4-1)%+ (-3 +1)?=13 = 25, suauur,
TOYKa B He JIEKUT Ha OKPYM¥HOCTHU;
B) (-3 -1)2+ (4 +1)®= 41 = 25, zHauur,
TOUKa C He JIEJKUT Ha OKPYMKHOCTH;
r) (-3-1)%+ (-4 +1)®>= 25, paseHCTBO
BepHOEe, 3HAYUT, TOYKa D JEXKUT Ha
OKPYIKHOCTH.

5. SanumiuTe ypaBHeHUeE
OKPY3KHOCTHU C IIeHTPOM B TOUKE
(-1; 1) u paguycom J2.

x0=—1, Yo = 1, R= \/E, R2=2,
(x+ 1)2 +(y - 1)2 =2 — ypaBHeHUE
OKPY’KHOCTH.

6. 3anuInnTe ypaBHEeHIE OKPYK-
HOCTHA C IIEHTPOM B TOUKe A,
IS KOTOPO# OTpe3oK AB siBIIA-
ercsa paguycom, ecau A(2; 4),
B(5; 7).

xog=2, yo=4, paguyc HaiigeMm 1o dop-
MyJie PACCTOSHUA MEXKIY ABYMSA TOU-

KamMu: AB = \[(2—5)2+(4—7)2 =\/E.

YpaBHEHUE OKPYKHOCTHU
(x-2)%+(y-4)?=18.
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7. PemuTte cucreMy ypaBHEHUH T'padux mepBoro ypaBHEHUS — -
x+y=3, Mas, npoxoadAmiaa yeped Touku (3; 0),
2?9 HCIIONB3ysA Tpa- (0; 38). T'padpur BTOpPOro ypaBHe-

y =9 HUS — OKDPY’XKHOCTh C IIeHTPOM B

(buueckuilt METOA. Hadajie KOOPAWHAT U PaguycoM, paB-

HBIM 3.
yA
3
(0] 3 x
KoopauuaTtel ToOueK  IlepeceueHUs
(3; 0), (0; 3) — pelleHUsA CUCTEMBI.

1. Ecoiut B cucTeMe JBYX ypaBHEHUU OJHO YPaBHEHNE — ypaBHEHUE OKPYIK-
9 HOCTH, & JAPYroe — YypaBHEHUWE IPAMOI, TO CKOJbKO PEIIeHUHl MOIKET

uMeTs 9ra cucrema?

2. Ucnosnb3ya pUCyHOK 76, 3anUININTE ABe PAas3JIUUYHbIE CUCTEMBI, OJHO U3

YPaBHEHUI KOTOPHIX — YypPaBHEHWME OKDPYIKHOCTHU. SAIUILINTE DPEIIeHUs

ATHUX CUCTEM.

77

y=2x+ 10

ad 4

Puc. 76
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3.120. Brerumcaure aauuy otrpeska AB, eciau:

a) A(2; 7), B(8; -1); 06) A(-9; 5), B(3; 0);

B) A(0; —5), B(2; 3); r) A(ﬁ ;4), B(0; 2).

Kakyio ¢opMysy Bbl MCHOJIHB30BATIM?

3.121. Ha KoopAmHATHON IJIOCKOCTU OTMeYe-
HBI TOuKu A, B, C, D u E (puc. 77). Haiigure
paccTosHNe MeKy TOUKaMIT:

a) A u E; 0) Bu D;

B) D u E; r) Bu C.

3.122. HaiiguTe paccTosdHne OT Hauajia KOOp-
IUHAT O TOYKHU C KOOPAUHATAMIU:

2) (3; 4); 6) (-2; 0); B) (=6; 2); 1) (V2; 5).

3.123. Haiigute mnepuMeTp TPEYroOJbHUKA,
ecJiu ero BepIIuHaMu ABAA0TCS Touku A(-1; 0),
B(5; 0) u C(2; 4). Puc. 77

3.124. CocraBbTe IJIaH peIleHUs U HANOUTE PACCTOSHHE OT
Touxku K(-2; 7) mo:

a) ocu abcIrucc; 0) ocu OpAMHAT;

B) HavaJia KOOPAWHAT; r) Touku P(-1; 3).

o
B Ot O

ol

2 X

|
e o
|
[ =
W N Q| = NW
=
Qe

)
®
'S

3.125. Hatinure paccrosuue ot Touku T(6; 8) 10 TOuKH, cuM-
MEeTPUYHON NaHHON TOUYKE OTHOCUTEJIHHO:

a) ocu abcrucc;

0) ocu OpAUWHAT;

B) HayaJla KOOPAMHAT.

00600111 Te TOMYyUYEHHBIN Pe3yabTarT.

3.126. Touku A(-3; y) u B(x; 5) cCMUMMETPUYHBI OTHOCUTEIHLHO
ocu opauHar. Hafigure agiauHy orpeska AB.

3.127. HVcmonbayiiTe ypaBHEHUE OKPYIKHOCTU U OIIPEIesIUTe
KOOPAMHATEI IIEHTPA W PASUYC OKPYKHOCTH:

a) (x — 3>+ (y + 4)*> = 36; 6) x*+ (y + 7)? = 25;

B) (x — 5)? +y® = 32; r) x2+y*=117.

3.128. OnpenenuTe, BEPHO JU, UTO:

a) IEeHTPOM OKPY’KHOCTH, 3aJaHHON ypaBHEHUEM
(x—5)?+(y + 9)?= 16, apngerca Toukra (5; —9);
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0) IEHTPOM OKPYKHOCTHU, 3aJaHHON ypaBHEHUEM

x*+ (y + 10)* = 36, sBnserca Touka (0; 10);

B) IEHTPOM OKDYKHOCTH, 3aJlaHHOH ypaBHeHumeM X2+ y?=3,
aBisgerca Touka (0; 0);

I) PafIyC OKPYKHOCTH, 3aJaHHOH ypaBHeHueM (x — 8)° + % = 25,
paseH 5.

3.129. Oupepenure, KaKve U3 AaHHBIX TOUYEK JIEKAT HA OKPYIK-
HoCcTH X%+ (y +2)°=9:

a) A(0; 1); 6) B(-2v2; -1};
B) C(2; -1); r) D(\/§ : 0).

3.130. Hcmonb3yiiTe aJIrOPUTM 1 3aIUIINNTE YPAaBHEHNE OKPYK-
HOCTH C IIEHTPOM B TOUKe A u pamguycom R, ecim:
a) A(2; 7), R=3; 0) A(-1; 3), R=1;

B) A(0; -2), R =/3; r) A(0; 0), R =24/3.

3.131. 3amwumure ypaBHEHUeE
OKPYsKHOCTH, TIpaduK KOTOPOH
usobpaskeH Ha pucyuHke 78. Ka- 1
KOe ypaBHEHHE UMEEeT OKPYsKHOCTD,
CUMMETPUYHAA HAHHON OKPYIKHO-

—2-1{101 2 3 4 5 6\ 8%

CTH OTHOCHUTEJBHO NIPAMOH Yy =27? _g

x=-1? Ly !
3.132. Jlama  OKpY:KHOCTh -5

(x—1°+(y+2°=386. Banummure —6

ypaBHEHUe OKPYKHOCTH, IIEHTD KO- G

TOPO¥l CUMMETpUYEeH IeHTPY AaH- :9

HOM OKPYKHOCTU OTHOCUTEJIHHO:

a) HauaJia KOOpAWHAT, a pajau-
yC KOTOPOU paBeH paamycy TaHHON
OKPYKHOCTH;

0) ocu OpAMHAT, a paguyc KOTOPOIi B TPU pasa MeHbIIe paau-
yca JaHHOU OKPYKHOCTU;

B) ocu abcIiicc, a paguyc KOTOPOI B ABa pasa 0oJIbIlle paguy-
ca TaHHOM OKPY:KHOCTHU.

Puc. 78

3.133. Hausr Touku A(—4; 0) u B(0; 6). S3anumure ypaBHeHUE
OKPY’KHOCTH, IJA KOTOPOIl OTpe3ok AB aABIsgeTcsa pagmuycoM, a
IEeHTPOM fABJIAETCSA TOUKa: a) A; 6) B.
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3.134. ausr Touku F(5; —8) u P(-2; 6). 3anuinure ypaBHe-
HUe OKPY’KHOCTH: a) C IIEHTPOM B TOuKe F, IIPOXOAAIeil uepes
HayaJo KoopAamHaT; 0) ¢ IIeHTPOM B TOUYKe P, mpoxomdArieil uepes
Toury N(0; 7).

3.135. B oxmoii cucTemMe KOOPAWHAT IIOCTPOITE OKPYIKHOC-
TH, 3aJaHHble ypaBHeHHAMH (x—3)+(y+2)°=4; x*+y*=9;
(x+4)?+y*=25. CKOJIBKO TOUEK IIepecedeHMs MMeIOT KasKible
IBe U3 HUX?

3.136. OmpemennTte paguyc U 3aIUIINTE ypPaBHEHUE OKPYIK-
HOCTHU C IeHTpoM B Touke M(2; 7), KoTopas:

a) KacaeTrcs ocu abCITHCC;

0) KacaeTcsa OCH OPJWHAT;

B) Kacaercs OpAMoi y = 5;

T') IPOXOJUT Yepes3 HauaJo KOOPAMHAT.

3.137. HaiinuTe paccTosHUe MEXKIY IIeHTPaMU OKPYKHOCTEH,
3aJlaHHBLIX ypaBHeHuAMH x°+y?=4 u (x — 6)*> + (y + 8)* = 64.

3.138. Pemure cucremy ypaBHEHUI, UCIOJIB3YyA I'padryecKui
MEeTO[;

2 2:1 5 x2+ 2:9,
2) x“+y 6 5) y2
x-y=4 y=x"+3;
22+ y? = 25, x?+ y? =16,
B) r) PR
xy =12; (x—2)"+ y°= 36.

BoinosiHMTE IPOBEPKY.
3.139. OmpepesinTe YMCJIO PEIIEHUI CHUCTEMbl YPaBHEHIIA:

2) x2+ y2 =9, 5) x%+ (y + 3)22 25,

XYy = —3; y= x3;

2, .2 2, 2

B) y T) 5 )

y=-x"+38; (x-5)+(y-4)=1.
3.140%, Haiigure, Ipu KaKMX 3HAUEHUAX 4YHUCJIA @ CHUCTEMAa

L 2%+ =25,
ypaBHEHUI
y=|x|+a:

a) mMeeT OLHO PeIlleHIe; 0) nMeeT OBa PeIIeHN’d;
B) UMeeT TPU PeIeHus; T) ©UMeeT UeThIpe PeIlleHusd;

Il) He UMeeT DeIleHu.
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3.141. Haiigute nauny orpesxka AB, ecju:

a) A(4; -8), B(-1; 4); 6) A(7; 0), B(1; —5).

3.142. Hafinure paccTosgsHMe MEKIY TOUYKAMU:

a) M(-1; -2) u N(3; 4);

0) F(-5; 0) u K(-6; 1);

B) 3(3; ﬁ) u D(0; 0).

3.143. CocraBbTe MJaH pelleHus W HAUIUTE PACCTOSHUE OT
Touku A(3; —4) mo:

a) ocu abcrimcce; 0) ocu opaUMHAT;

B) HauaJjia KOOPAMHAT; r) Touku B(4; —3).

3.144. OmpenennTe KOOPAWHATHI IIEHTPA M PASUYC OKPYIK-
HOCTH:

a) (x+2%+(y-172=09; 6) x*+ (y — 5)* =49;

B) (x +4)° +y*=18; r) x*+y*>=19.

3.145. Ompenenure, BEPHO JIH, UTO:

a) IEHTPOM OKPYKHOCTH, 3aJaHHON ypaBHEHUEM

(x—3)*+(y + 7)?= 16, asnserca Touka (—-3; 7);

0) IIEHTPOM OKDY:KHOCTH, 3aJaHHON ypaBHEHUEM

x*+ (y — b)* = 36, aBnserca Touka (5; 0);

B) IEHTPOM OKDYKHOCTHU, 3aJaHHOH ypaBHeHumeM x°+y’=1,
aBisgerca Touka (0; 0);

I) PafInyC OKPYXKHOCTH, 33JaHHOH ypaBHeHueM (X + 2)° + y2 =4,
paBen 47

3.146. Bribeputre TOuKM, JieKaIue HA OKPYIKHOCTU

(x—-12+y*=16:

a) A(5; 0); 6) B(-1; —2);

B) C(-2;V7); r) D(3; 3).

3.147. 3anumuTre ypaBHeHHEe OKPYKHOCTH C IIeHTPOM B TOU-
Ke A u paguycom R, ecau:

a) A6; 3), R=T1; 0) A(2; —4), R=5;

B) A(-3; 0), R =/2; r) A(0;0), R = 3.5.
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3.148. Jlama okpy:kHOCTb (X +5)%+ (y—38)?=16. Bammmure
ypaBHEHUE OKPY/KHOCTH, IIEHTP KOTOPOH CHMMETPHUUYEH IeHTPY
JTaHHON OKPYKHOCTY OTHOCUTEJIHHO:

a) HavaJia KOOpPAWHAT, a Pagnuyc KOTOPO paBeH paamycy JaH-
HOM OKPYIKHOCTU;

0) ocu opAMHAT, a Pagruyc KOTOPOU B ABa pasa MEHbIIIe paau-
yca HJaHHOUW OKPY:KHOCTU;

B) ocu abcImcc, a paguyc KOTOPOU B TpU pasa 0oJIbIlle pagny-
ca TaHHOUM OKPY'KHOCTU.

3.149. Mausr Touku A(5; 0) u B(0; —2). Sanumiute ypaBHeHUe
OKPYKHOCTH, IJI KOTOPOIl TOUKa B ABJseTcA IEHTPOM, a OTpe-
30K AB ABJIAETCA PAJUYCOM.

3.150. Bepuo Ji1, 4TO OKPY:KHOCTH, 3aJaHHbIE YPaBHEHUIMU
(x— 172+ (y+5)2°=386 u (x —4)*+y*=9, He uMerOT 0OIUX TOUEK?

3.151. BriGepuTe Bce BepHBIE YTBEPIKIACHUI:

a) OKPYXKHOCTb, 3aJaHHAs ypaBHeHueM X2+ (y— 2)?=4, mpo-
xoauT uepes Touky A(-1; 1);

0) mpamaa y=10 aBadgeTca KacaTeJbHON K OKPYYKHOCTU
(x—9)?2+y*=100;

B) IIEHTPLI OKPYKHOCTEH, 3aJaHHBIX YPABHEHUSIMU

x+32+W—-7°=15 u (x—3P°+(y+7)*=13, cuMMETpUUHEI
OTHOCHUTEJILHO OCU OpPJUHAT.

3.152. Pemtute cucteMmy ypaBHEHUH, UCIOJIb3ySA IpapuuecKuin
MeTOS;:

{x2+y2:4, 5 x*+y*=9,
X+y=2 (x—4)+y = 25.

BoimosiHUTE TIPOBEPKY.

3.153. HcmonbayiiTe rpaKu ypaBHEHUN U OIPEIEJINTe UIC-
JIO PelleHui CUCTeMbl YPaBHEHMH:

6 x*+ (y+2)' =16,
xy = -8; y=x"-5.

O —
x*<1,
3.154. PemtuTe cucTeMy HepaBeHCTB
x*+5x +4<0.
x*<1,

3.155. PerriuTe COBOKYITHOCTHL HEPABEHCTB ,
x“+5x+4<0.
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3.156. [Iauny yuactka yBeauuuau Ha 10 %, a MUPUHY YMeHb-
IINJIA HA HECKOJBLKO IIPOIEHTOB. B pesyiaprare mIolmanb ydacTKa
yMmenbinuaachk Ha 1 %. Hafigure, Ha CKOJBKO IIPOIEHTOB YMEHb-
IINAJIN IIUPUHY yYACTKA.

3.157. Haiinure 3HaUYeHNe BbIPAKEHI

(Jﬁ+2)2 —(5—@)2 ~1417.

(1-2a)
2a%+9a-5
3.159. ®yarnusa sazana GoOpMyJaoN y=-7x+ 2. 3anuiure
ypaBHeHHe HeUeTHON (YHKIUMU, rpaduK KOTOPOIl IapaJiieeH
rpauKy JaHHOU (PYHKIIMN.

3.158. Cokparure 1podn

§ 13. /IpoGHO-panuoHaJIbHbIe HEpaBeHCTBA. MeTos
MHTEPBAJIOB JJIA PelleHnus PaIliOHAJbHBIX HEPABEHCTB

@ 3.160. Pemmure HepaBenctso x2—1 < 0.
3.161. HaiinuTe obsacTh ompeaeeHnusa QyHKITUN

y=+x*-5x+86.

3.162. OmnpepnesiTe MITPOMEKYTKH SHAKOIOCTOAHCTBA (DYHK-
nuu y = f(x), 3aganHoil rpadpuuecku (puc. 79).

a) y4 0) v

N /N

—4B-2-19] N2B 4% —NsA473-2-1¢]\l 2 3 /4%
—2 2
3 +3

Puc. 79

Paccmorpum sagauy. Jlogka mpolijia Mo TeUeHHI0 PeKr 5 KM
¥ BEPHYJIach 00paTHO, 3aTPaTUB Ha BeCh IyTh He 0ojblre 1 u.
KaxoBa mHaumMeHbINIasg BO3MOYKHAA CKOPOCTH JIOAKU, €CJIU CKO-

POCTh TeueHHUs PeKM paBHA 3 2?2
q

Pewenue. O603HAUUM UYepe3 X % COOCTBEHHYIO CKODPOCTH
q

gonku. CocraBuM TaOJUIy 3aBUCHMOCTEI MEyKIY BeJIMUYNHAMI.
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CropocTthb
p ’ Paccroanue, Bpewms,
IIpouecc KM
—_ KM 9
q
BI)KEHUe JIOAKU II0 Te-
A A x+3 5 P
YeHUIO PeKU x+3
IBu:KeHMe JOAKU IIPO- 5
x—3 5 ty =
TUB TEUEHUS PEKU x—3

IIo YCJIOBHUIO 3aJadyl Ha BeChb IIYTh JIOAKA 3aTpaTu’jia He 60J1b-

mre 1 u. CocTaBUM MaTeMaTHUUYECKYIO MOJEJb: %3 +_5 3 <1.
x X —

ITonryuennoe B XoZe pelleHusd 3aJadyll  HePaBEHCTBO
5 . 5 <1 seusercs panoHaJIbHBIM.
x+3 x—3

PanmonansHBIM Ha3bIBAETCA HEPAaBEHCTBO, B JIEBOI UM IIPaBOi
YacTsAX KOTOPOTO — PaIllMOHAJbHBIE BBIPAYKEHUA.

PaccmoTpuM OfMH M3 METOMOB PeIleHus palluoOHaJbHBIX He-
PaBEeHCTB — MeTOJ MHTEPBAaJIOB. OTOT METOJ OCHOBAH HA HCIIOJIb-
30BaHUU Trpadpura QPyHKIINHA.

IIpenmomo:xkuM, UYTO HYIKHO PeIIUTb HepaBeHcTBO f(x) >0,
rae y = f(x) — dyHKIUda, rpaduK KOTOPOUM m300paskeH Ha PUCYH-
ke 80. Torga nas perenus mepaBeHcTBa f(x) = 0 mocTaTouHO yKa-
3aTh 3HAUEHUA apryMeHTa, IIPU KOTOPBIX 3HaueHUdA QYHKIUU f(x)
HEOTPHUIIATENbHBI, T. €. IPU KOTOPBIX TI'pa@uK (GQYHKIUU JIEKUT
He HUMKe ocm abciwucc. ITo mpoMe:kyTKu [-6; —2] u [2; 8].

CiemoBaTesibHO, Bce pellleHusa HepaBeHcTBa f(x) >0 — 9T0 Bce
YA
7
6
5
4
3
2
1
—10-9-8-T-6—-5-4-3— l? 1 34567 9 1011121355
—2
3

Puc. 80
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Puc. 81

3HAUEHUS IIePeMeHHOH X, IpHUHAaIIe:Kaliue o0beIUHEeHUI0 MHO-
s)KecTB X € [-6; —2] U [2; 8].

3ameTuM, UTO TaKue Ke pPellleHlsa nMeeT HepaBeHcTBo g(x) = 0,
roe y = g(x) — dyHruuda, rpaduk KOTOPOi m3obpaskeH Ha PUCYH-
ke 81, Tak Kak 3HaueHUA QPYHKIUU Y =g(X) HEOTPHUIATEJLHBI
Ipu TeX Ke 3HAUeHUAX IePEeMeHHOI, uTo y GYHKIuHU Y = f(x).

TakuMm 06pasom, AJA ITPUMEHEHUA METOja MHTEPBAJIOB K pelre-
HUIO HEPaABEHCTBA MOCTATOYHO IIOCTPOUTH CXeMy rpapuka (PyHK-
UK, Ha KOTOPOIl OTpasKeHbI TOJbKO HEKOTOpbIe (HeoOXOoamMble
IJIsT peIlleHrsI HepaBeHCTBA) cBoiicTBa (GZYHKI[UM, a HWMEHHO ee
00J1aCTh OIpeeIeHus, HyJU U IPOMEKYTKU 3HAKOIIOCTOAHCTBA.

Ilpumep 1. PeriiuTe HepaBEeHCTBO

(x—1)(x +2,5)(x—4) <O0.

Peurenue. Paccmorpum dyurmuio f(x)=(x— 1)(x + 2,5)(x — 4).
ITocTpoum cxemy rpacduxa s5ToH (PYHKIIMM, IO KOTOPOIl ompene-
JIUM ee TPOMEKYTKM 3HAKOIOCTOSHCTBA. [ aTOro HaleM Tou-
KU IepeceueHrs rpaduKa ¢ 0Cbio abCIUCC, T. €. HYJIU 9TOH PYHK-
mun: (x — D(x+2,5)(x—4)=0 mpu x=1; x=-2,5; x=4.

OrMeTuM HYJIU PYHKIIUK Ha OCHU
aocmucce (puc. 82). Tak Kak mamHOe

O >

-2,5 1 4 HEepPaBEHCTBO CTPOTroe, TO HyIU (PyHK-
Puc. 82 IIUY OTMETUM Ha OCHU IIyCTBIMH TOU-
KaMU.

Hynu @pyurmuu pasbusiy och Ha UeThIpe mpoMeskyTKa. Ompe-
JIeJIM, BBIIIe UJIN HUMKE OCH a0CI[MCC PACIIOJIOMKEH rpapur GyHK-
U B KAaXJOM U3 IIOJIYYEHHBIX IIPOMEKYTKOB.
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ITockonbKYy mpaBee TOUKM 4 KaKIbIii W3 TPeX MHOMKUTE-
genn mpowmsBeneHus (x—1)(x+ 2,5)(x —4) OpuHHUMAaET IOJOXKU-
TeJbHbIEe 3HAUEHUS, TO OpHU X € (4; +o0) rpadukr pyHKIUU f(x)=
=(x— 1)(x + 2,5)(x — 4) pacmoJio}KeH BBIIIIe Ocu abCITCC.

IIpu mepexome uepes KamKAyl0 M3 OTMEUYEHHBIX TOUEK 3HAK
dyuknun f(x), a 3HAUUT, U TOJOKEHUe rpadrKa OTHOCUTEIHLHO
ocu abcrucc MeHseTcA, TaK KaK
MeHsieTCsA 3HaK OJHOTO M3 MHOMKU-

TeJeit. N\ =

ITocTpoum cxemy rpadpuka PyHK- ——<2,5 U -
wn @) = @ - D + 2,5)(x - 4) Prc. 83
(puc. 83).

IIpu x € (—oo; -2,5) U (1; 4) mocTpoeHHass KpuBas JEKUT HU-
sKe ocu abcriucc. ITo 00beUHEHNEe WHTEPBAJIOB ABJSETCA MHO-
JKECTBOM DeIleHU# JaHHOTO HEepaBEeHCTBA.

Omeem: x € (—o0; —2,5) U (1; 4).

Ilpumep 2. Pertnte HEpaBEeHCTBO
(x +9)%(x — 2)(x - 3) < 0.

Pewenue. Paccmorpum dyHEIuIO A(xX) = (x + 9)%(x — 2)(x — 3).
Haiigem ee mymn: (x + 9)%(x —2)(x—8)=0 mpu x=-9; x=2; x=3.
Tax KaK HEpaBEHCTBO HECTPOroe, TO HYJU (GYHKIUU SBJISIOTCH
pelieHnsaMu TaHHOTO HePaBeHCTBA, IMIOITOMY BKJIOUUM HUX BO
MHOKECTBO DeIlleHWI HepaBeHCTBA U OTMETUM Ha ocu abciimce
3aKpallleHHbIMU TOUKaMu (puc. 84).

3areM OIIpeme M IIOJOKeHIe rpapurka (PYHKIUU B KarKIOM
U3 YeThIpeX MHOJYUYEHHBIX ITPOMEKYTKOB. IIpaBee Touku 3 KaiK-
IOBIfi M3 Tpex MHOKHTeseii mnpousBemeHua (x+ 9)%(x —2)(x —3)
IPUHUMAET TOJIOKUTEeNbHbIe 3HAaUeHUs, 3HAUUT, rpaduk (PyHK-
IIUY PACIIOJIOXKEH BbIIlle ocu abciimce. IIpu mepexoje uepes TOUKU
3 u 2 mono:keHme rpaduKa MEHSETCsS, TaK KaK MEHSeTCs 3HaK
omHOTO M3 MHOMKUTedeH (x —3) uau (x — 2). I[Ipu mepexoxme uepes
TOUKY —9 moJiokeHue rpauira He

MEHAETCA, TaK KaK MHOMXMUTEJIb
? m T

(x + 9)? IpUHEMAaeT HEOTPUIIATEIb- s 2\:/3 >
HbIE€ 3HAUEHUA IIPU Bcex X € R.
IToctpoum cxemy Trpadukra
dyaKIIUU (M. puc. 84) U 3amuIlieM pellleHre HepaBeHCTBA B CO-
OTBETCTBUU C €ro sHakom: x € {-9} U [2; 3].
Omeem: {-9} U [2; 3].

Puc. 84
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Eciu Bo mMHOMKUTede (X —a)' uuMciao n — YeTHOe, TO TIpU
mepexojie uepes TOUKY a I0JIoJKeHue rpadruKka OTHOCUTEIbHO
ocu abciucc He MEHAETCS, a €CJIU YHUCJO 71 — HEUYEeTHOE, TO
MeHseTCA.

(x+3)(x - 1) >0.
(x-4)x+2)

(x+3)(x-1)
(x—4)(x+2)"

OrMmeTruM Ha ocu aberuce Hyau aTol GyHKIUU (duciaa —3 u 1)
U Te 3HAUEHUSA IIepeMeHHOM, KOTOphble He BXOAAT B 00JIaCTh OIIpe-
(x+3)(x-1)
(x—4)(x+2)
YyeHUs IePeMeHHOI, MPM KOTOPBhIX 3HaMeHaTeJ b ApPoOu obparra-
eTcs B HyJb (Hyau 3HaMeHaress) (puc. 85).

Tax Kak HepaBEHCTBO HECTPO-

> TOe, TO HyJU (QYHKIUU SABJIAIOTCI
pelreHNAMEN HepaBeHCTBa (Ha ocu
Puc. 85 abciimcc — B3aKpallleHHbIE TOYKU

-3 um 1). Hynmu snamvenaresnsda He

™~ N\ ,+ _ ABIAIICA DeIleHUAMHI HEePaBeH-

3 I~—4 cTtBa (Ha ocu albcrucCc — IIyCThbIe
TOuKu —2 u 4).

Iloctpoum cxemy rpadura
(puc. 86). IlomoxkeHre rpadmKa OTHOCUTEJIBHO OCH abCI[HCC Me-
HAETCS IPHU Ilepexoje uepes Kaskayio Touky. Ilo cxeme rpaduka
B COOTBETCTBUHU CO 3HAKOM HEPaBEHCTBA 3AIIUIIEM €ro peIleHue:
x € (—oo; =31 U (=25 1] U (4; + o0).

Omeem: (—oo; —3] U (-2; 1] U (4; + o0).

Ilpumep 3. PeriiTe HEpaBEHCTBO

Pewenue. PaccmorpuM QyHKITHIO g(X) =

meneHus QyHKIUU g(x) = (aT0 umcaa —2 u 4 — 3HaA-

Puc. 86

@ 7 TOro 4TO0BI PEelIuTh PAIMOHAJIbHOE HEPABEHCTBO METO-
JIOM MHTEPBAJIOB, HYKHO:

@ ITpuBecTu HepaBeHCTBO K BU- Pemure HepaBeHCTBO

ay f(x) >0, f(x) <0, f(x) >0 umu (x +3)(x-5) 0

f(x)<O0. x+1 -

(@ Hatitu u ormeTuTH Ha OCH a6C- (D Hepasencrso umeer suz f(x) > 0
nuce HyJau QYHKIUU U Te 3HAUe- (x +3)(x-5)

HUA TepeMeHHOH, P KOTOPBIX rae f(x) = x+1

3HAUeHUsA (PYHKIIUU He CYyIIecT-

BYIOT (HyJIU 3HAMEHAaTeJId). @ _5 1 g i
® IToctpouTrs cxemy rpadura m Fr—
QYHKIIUHA. @ — — >
@ Bammcars OTBET B COOTBET- —/—3 _\_/5
CTBHUHU CO 3HAKOM HepaBeHCTBA. @ Omeem: x € [_3; _]_) U [5; +OO),
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-2
Ilpumep 4. PeriuTe HEpaBEHCTBO 26(361)4)> 0.
X+
Pewenue. -
(O Hepasencrso umeet Bup f(x) > 0, rae f(x) _ 2”57—1)4.
x+

@ Hatigem Byau Qysxnun (duciaa 0; 2) 1M, IOCKOIBKY 3HAK
HEepaBeHCTBa CTPOTUH, OTMETHMM MX HA Ocu abCIucC IIYCThIMU
Toukamu. Halinem sHaueHme mepe-

MEHHOU, IPU KOTOPOM 3HAYEHUSA
(GYHKIIUU He CYIIEeCTBYIOT, — HYJIb
3HameHareasa (umcao —1) m oTMme-

THUM €ro Ha ocu abCI[HCC ITyCTOM m T

-1 0 2

Toukou (puc. 87). 1 M

® IloctpouMm cxeMy rpadukra Puc. 88
PYHKIIUNA, TOPU BTOM YUTEM, UTO ’
IIpU Iepexofie yepes TOUKY —1 MoJioskeHne rpauKa OTHOCUTEIIh-
HO OoCU He MeHSAeTCd, a IpHU Iepexofe ueped Touku 0 u 2 meHser-
ca (puc. 88).

@ Omeem: x € (—oo; —=1) U (=1; 0) U (2; +o0).

st Toro 4ToOBLI IIOJOMKeHHe rpaduKa B IIEPBOM IIPABOM
IIPOMEKYTKe OBIJIO BBIIIE OCH a0CI[HCC, HYXKHO YMHOKEHI-
eM 00erx yacTeil HepaBeHCTBA Ha —1 JOOUTHLCA MOJIOMKUTEb-
HBIX KO3(D(PUIIMEHTOB IIepel IepPeMeHHON B JUHEHHBIX MHO-
SKUTEAX.

2
(x-4)"(3-x) >0.

Ilpumep 5. Pemmute HEPABEHCTBO —
X

Pewenue. [Ina Toro uTo0Obl Bce KO3(h(GUIIMEHTHI IIepen Iepe-
MEHHBIMU B JIMHEHHBIX MHOMKUTEJNAX OBLIN IIOJOMKUTEIbHBIMU,

—4)2(3 -
YMHOKUM 00e YacTu HepaBEeHCTBa W >0 ma -1 u mo-
42 (x -
JYyUYUM HEepaBeHCTBO (xx)% <0.
—4)2(x —
@ Hepasencrso umeet Buj, f(x) < 0, rme f(x) = %

@ Hatigem Byau QyHKIuu (dnucaa 3 u 4) U, IOCKOIbKY 3HAK
HepaBeHCTBa HECTPOTUH, OTMETUM MX Ha OcH abcIimcc 3aKpallleH-
HBIMH ToukKaMmu. Haliiem s3HaueHNe IIePeMeHHOI, IIPu KOTOPOM
3HaueHUe (PYHKIIMU He CYIIECTBYET -
(umcyo —1), 1 OTMETHUM €ero Ha OCHU 1 3 4
abcrmucc mycToit Toukoii (puc. 89). Puc. 89
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® IlocTtpouMm cxemy rpadura
QYHKIOUU, IIPA DTOM yUYTEM, UTO
IIpu 1epexojie uyepes TOUKY 4 II0-
JOXKeHre rpapuka OTHOCUTEJIBHO
ocu He MeHSAeTCd, a MIPU Ilepexo/ie uepe3 TOYKMW —1 u 3 MeHsAeTcA
(puc. 90).

@ Omeem: x € (-1; 3] U {4}.

©

Puc. 90

Paunona.m,m,le HepaBeHCTBaA

1. Kakue us ciegymomux HepasencrBa a), 6), r) — paluoHaJIbHEIE,
HEePaBeHCTB SIBJISTIOTCS TaK KaK B JIEBOM U IPABOM YACTAX ITUX He-
PallMOHAJIBLHBIMU: PaBEHCTB — DpaIMOHAJIbHBIE BBIPAYKEHUA.

HepaBencTBO B) He SIBIAsIeTCS PAlMOHAJIB-
HBIM, TaK KaK COAEPIKUT MPPAIUOHATIbLHBIE

a) (x—2)(x+3)<0;

0)3x+2>2x-1;
B) Vx—-1vx+1>0;

) (x —2)(x - 3)

>3?
x—-5

BBIDAKEHUA C IIepeMeHHOM!.

MeTox MHTEPBAIOB A

pelieHusa palOHAJBHBIX HEPABEHCTB

2. Pemute HepaBeHCTBO:

a) ©) HepaseucTBo umeer Bup f(x) <0, rae

f(x)=(x - 2)(x + 1)(x + 8).

Hynamu QyHKIUKM SBIAIOTCA 4YKCIa
—8; —1 u 2. IlocKoJIbKYy 3HAK HepaBeHCTBa
CTPOTHI, OTMETUM MX Ha OCU abCI[UCC IyC-
TBHIMU TOUYKAaMU.

a)(x—2)(x+1)(x+8)<0;
6) (x - 1)%(9-x%)<0.

-8 -1 2
@ IToctpoum cxemy rpadpura GYHKIIUHU.
ITpu nepexone uepes KasKAyi0 13 TOUEK —8;
—1 u 2 moso:keHue rpauKa OTHOCHUTEIHLHO
ocu MeHseTcCH.

— A8
@ Omeem: x € (—co0; —8) U (-1; 2).
0) YMHOKHUM o00e dYacTu MJAaHHOTO Hepa-
BEHCTBA HA —1 W MOJYyYMM HEDPaBEHCTBO
(x— 1)2(x2 —-9) >0, xoropoe 3amuIilieM B
Buze (x — 1)%(x — 3)(x + 3) > 0.

Hynavu @yaxmun f(x)=(x— l)z(x -3)(x+3)
ApasaoTed yuciaa —3; 1 u 3. Tak Kak 3HaAK
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HepaBeHCTBA HECTPOTHUil, TO HA ocu abcIuce
ypcaa —3; 1 1 3 orTMeTuM 3aKpalleHHbIMU
Toukamu. ITocTpoum cxemy rpadpura QPyHK-
IUH.

N St
I N
IIpu mepexome uepes TOUKy 1 moJiO:KeHUE
rpauKa OTHOCUTEJILHO OCU He MEHAETCHd, a
IpU Iepexojie uepes TOYKU —3 U 3 — Me-

HseTCd.
Omeem: x € (—o0; —3] U {1} U [3; +00).

3. Perrture HEpaBEHCTBO:

a) 2x+5)(x-17)

<0;
x+4

(1 - x)3 (x —4)
N Y I

(2x +5)(x—-T)
x+4
ABAAOTCA umcyaa —2,5 u 7. Tak xax 3HaAK
HepaBeHCTBA HECTPOTUil, TO OTMETUM UX
Ha ocu abCIuCcC 3aKpPalleHHBIMU TOUKAMI.
Hynem snameHatensa ABjasgeTcsa umcao —4.

OTMeTHM ero IIyCTO¥ TOUYKOM.
ITocTpoum cxemy rpadpura GyHKIIUH.

yAERN [+,
—A4 23~ 7
Omeem: x € (—oo; —4) U [-2,5; T].
0) YMHOKUM 00e YacTu HepaBeHCTBAa HA —1 u
3 2
(x-1)°(x—4) > 0.

a) Hynamu Qysrnun f(x) =

OJIyYUM HePaBeHCTBO

3x+6
3 2
Hynavmu Qyarnum f(x) = (-1 (x -4)°
3x+6

apiasoresa yncaa 1 u 4. Tak Kak 3HAK He-
paBeHCTBA HECTPOrWii, TO OTMETHM HX Ha
ocu abcIuce 3aKpalmleHHbIMU ToukamMu. Hy-
JeM 3HaMeHaTess ABisercda uumcio —2. Ot-
MEeTUM ero IyCTO! TOYKOIA.

ITocTpoum cxemy rpadura ¢yarnuu. [Ipu
mepexoje uepes TOUKY 4 IOJOMKeHHe rpa-
(GUKa OTHOCUTEJHHO OCH He MEHAETCH.

N 1 N[,
N 4
Omeem: (—oo; —2) U [1; +00).
4. Pemure HepaBeHCTBO 3anuinem HepaBEeHCTBO B BHUeE:
4x . 11 dx 11 g o 4x 11 g o
x—-2 9_4x° x-2 2-x x-2 x-2
= dx+11 <0.

x—2
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Hynem ¢pyaxnum f(x) = ABJISAETCA

4x +11
x—2
yucao —2,75. Tak Kak 3HAK HepaBeHCTBa
CTPOruUii, TO OTMETUM €ro Ha ocu abCIucC
nycToit Toukoii. Hysmem sHameHaTe s ABJIA-
ercsa umcyao 2. OTMeTuM ero Ha ocu abeIuce
nycrtoit Toukoii. IlocTpoum cxemy rpadura

(QYHKIIAU.

4~ 7+
2,75 —__~ 2 4

Omeem: x € (-2,75; 2).

5. Pemnre HepaBeHCTBO
x 3 2
+ > .
x®2-5x+6 *x—-2 x-3

IIpuBemem HePaBEHCTBO K BUAY:

x 3 2
- >0
x2—5x+6+35—2 x-3 “
X 3 2
= + - >0 &
(x-2)(x-3) x-2 x-3
x+3(x—-3)-2(x-2) S0
(x-2)(x-3)
2x -5
(x-2)(x-3)
OrmMeTyM Ha ocu abCIHCC HYJIb (PYHKIIUU
f(x)= ﬁ, T.e. x=2,5, u Te 3HA-
(x—2)(x-3)

YeHUA IePeMEeHHOH, TPU KOTOPHIX 3HAYCHU S
(GYHKIIMU HE CYIIEecTBYIOT: x=2 U X=3.
ITocTpoum cxemy rpadpuxa GyHKIIUH.

N\, V==
=2 25— "3

Omeem: x € (2; 2,5) U (3; +00).

6. Haiimure o6acTh ompe-
JejleHns (DyHKIIUN

22— 7x%+12x
Y=\—"""">F -
x—-4

Tak Kax QyHKIUA y = Jt onpezeseHa I
t >0, To pemruM HepaBEeHCTBO
x3-Tx%+12x
x -4
PaBHOCUJIBHO HEPABEHCTBY

>0. JlanHOE HepaBEeHCTBO

x(x2 —Tx+ 12)

>0 o Xx=DE=3)

x—4 x -4
Onsa  HaxoAeHUA  HyJed  (GyHKIUHN
f(x) = w)(f_g) UCIOJB3yeM YCJIOBUE
x —

paBeHCTBa ApoOU HYJIIO:
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x=0,
x(x-4)(x-3) x =3,
x—4 =0 e x =4, <
{x=0, x-4+0
=
x = 3.

ITpu x =4 3HaueHuHe (PYHKIIUU HE CYIIECT-
BYeT.

ITocTpoum cxemy rpadura ¢yarnuu. [Ipu
mepexonge uyepe3 TOYKY 4 IOJIOJKeHUWE rpa-
(uKa OTHOCUTEJIBHO OCH HE MEHAETCH, TaK
KaK MHOMKHUTEJNb (X —4) BXOAUT U B UUCJIU-
Teab, U B 3HAMeEHATeJb, a IIPU IIepPexofe
yepes Touku 0 m 3 mososKkeHme rpadukra
MeHdAeTCA.

D(y) = (—00; 0]U[3; 4) U (4; +00).

7. Pemure cucremy Hepa-
BEHCTB

(x—2)(x—3)<0
x-5 ’
(x-1)(x+1)>0.

OrmeTyM Ha Ocu aOCIIUCC MHOYKECTBO pe-
IIIEHUI IIePBOT0 HEPABEHCTBA CHCTEMBI.

OrmMeTHM Ha 9TOI JKe OCU MHOYKECTBO pe-
1IeHU# BTOPOTO HEPABEHCTBA CUCTEMBL.

Omeem: x € (—oo0; —1)U(1; 2]1U[3; 5).

8. Haiigure pelienue co-

BOKYITHOCTHU HEPaBE€HCTB
(x - 3)(x — 4)(x + 5)% >0,
2x -12<0.

Ormerum Ha ocu abCIMCC MHOKECTBO pe-
IIeHW# TepBOTO HEPaBEHCTBA COBOKYII-
HOCTHU.
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OTMeTHM Ha 9TOH K€ OCH MHOYKECTBO pe-
IIIeHU BTOPOTO HePaBeHCTBA COBOKYITHOCTH.

Omesem: x € (—00; +00).

YeTaHOBUTE COOTBETCTBHE MEXKAY HEPABEHCTBOM M CXeMOU rpadura PyHK-
Y, COOTBETCTBYIOIEl pellleHUI0 HepaBeHCTBA (puc. 91):

a)(x - 1)(x +4)(x - 2)<0; 6) (x —1)2(x+4)(x -2)>0;
B) (x —1)(x +4)’(x - 2)* <o.
1) 2) 3)
T n T n ¥
/4 1 2 -4 1 2 —4 1 2
Puc. 91

S @ S

3.163. PertuTe HEPABEHCTBO, UCIIOJIB3YSA METO] MHTEPBAJIOB:

a) (x+2)(x - 7)(x -10)>0;

6) (3x + 7)(x +6)(x —5)<0;

B) x(2x —15)(x —8)>0;

r) 3x(4x +7)(3x - 2)<0.

3.164. Pemute HEpPaBEHCTBO METOJOM HMHTEPBAJIOB, UCIIONb3YsI
aJITOPUTM:

x—4 x+6 x+10
. . >0-
a) x—1>0’ 0) x72<0, ) x+12/0,
3x-9 Tx—-2 6x+12
<0: . <
T) 5 <0; I) 3 > 0; e) p <0.

3.165. HaiiguTe Bce 3HAUEHUS TMEPEeMEHHO, IPU KOTOPBIX:
a) (83— x)(x—1)(x+6)<0;

6) (x —10)(2x + 9)(7 - 2x) > 0;

B) (7—-x)(5 - x)(3x —10) <05

r) —(5-2x)(4 - x)(5x -1)>0.
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3.166. PeriuTe HepaBEHCTBO, MCIOJb3Ys AJTOPUTM PEIeHUs
HEPaBEHCTBA METOIOM MHTEPBAJIOB:

(x +1)(x -6) ) 3x+8
a) 7<0, 6) m 5
g) X7*-3) <, o P Gt B
x+6 (2x + 3)(x - 7)
) w>0; e) W<O;
x—-3 3-2x
gy EE0 o B-an6-w

(1-8x)(x+12) ~ (x-4)(9-2x)

3.167. Pemure HepaBEHCTBO JBYMs CIIOCOOAMU:

a) (x—-3)(x-5)<0; 6) (x+7)(x—-1)>0;
B) (x+9)(x+3)<0; r) (2x —8)(x + 6) = 0;
o) (Bx—-1)(x-T7)<0; e) x(bx+2)=>0.
3.168. PeririiTe crucTeMy HepaBEHCTB:
x—-5
a) {(x ~1)(x +2)(x - 3)>0, 5 | = <o,
2x -5<0; (x—2)(x-3)>0;5
x+5
) x—3<0’ ) x(x+3)(x—-5)>0,
B 49, PV (x +2)(x - 6) < 0.

x-8
3.169. Ncmonb3yss MeTOJ MHTEPBAJOB, PEIINTe COBOKYIHOCTH
x(x + 4)(2x - 1) =0,
HEPABEHCTB | x 47 _

x—2 =
3.170. PertrtTe HEpaBEHCTBO:
a) (x — 3)%(x +2) < 0; 6) x*(x -7)<0;
B) (x —10)(x —5)%(x + 3) > 0; D (2x + 9)(2 — x)(x —1)?> 0.

3.171. IIpoaHajusupyiiTe ycJOBHME W HAWINTEe BCe 3HAUYEHUS
aprymMeHTa, IpM KOTOPBIX Irpaduk PYHKIINU
f(x) = (x + 9)*(x — 2)°x*(x + 3)
pAacIIojIoKeH HIKe ocu abcIiuce.
3.172. PemiuTe HepaBEHCTBO, MCHOJb3ys AJTOPUTM PEIeHUS
HEPaBEeHCTB METOLOM HMHTEPBAJIOB:

x-17 >0

(x-5)
<0y 9] >
) s ) (x —12)>

X

’
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6—x (x + 5)6
— = <0 — 2 2>0.
R RN Ers Fey
3.173. PertuTe crucTeMy HepaBEHCTB:
- 2)2(x + 3)

x+1)(x - 2)(x —4)*>0, (x-2)(x+3)
o [ D=2 o |

x°—-16>0;

x(x - 2)(x+5)>0.
3.174. HaiinuTe Bce 3HaueHUsS IIePEMEHHOI, IIPU KOTOPBIX
3HAUEeHNe BbIPAKEeHU:

a) (x%+4x + 4)(x — 3) OJOKUTEIBHO;
6) (x%—6x + 9)(x*— 25) oTpHIATENbHO;
B) (25x%*—10x +1)(1 — x?) HemoNOKUTETBHO;

1) (4x°+12x + 9)(x*+ 5) HeoTpHUIIATEILHO.

3.175. PeriiTe COBOKYITHOCTH HEPABEHCTB:

(-8 +16)x~5)>0, (9%° - 6x +1)(x* - 4) <0,
a
5x —20<0; *=T<o.
X
3.176. PerriTe HEpaBEHCTBO:
2) (x%-10x + 25)x >0: 6) (x+4)>—8x—25 >0
x%-49 (x—6)°
B) (B3-x)(9x+1) <0: r) 92%-6x+1 <0
x2-16 ’ 1-4x2 ’

HpOBepre, ABJISETCS JIX YUCJIO D penieHueM KaKoro-iubo us
9TUX HEPaBEHCTB.

3.177. PemniuTe HepaBeHCTBO:

(x+2)(x-1T) x%-1
a) XrER*X 0 0. 6) -~ "~ >0:
) ix+8 ) 2_2x+1l
2 2 gy
x“+x-12 <0: r) x“—4x 21>0.

2—8x+15 x2-9

3.178. Haiigure obJyiacTh onpeaeaeHud PyHKITHAN:

a) y = \/(x2—4x+ 3)(x—2);

6) y = /(x*+ 62 +5)1-x);
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B) y = 2—x—x2_ )y = x2-6x+8
2x+3 x?-11x+28
3.179. PerriTe HEpaBEHCTBO:

(x- 3)3 (x+ 5)4

2
2) . <0 7(x —4)(x +3)

(xz + 9)(x +1Y (x-5)
2
(x3 - 8)(x -4)"(x-6) <0: r) (x+2)(x+ 3)5(x - 2)2
x2 (xz - 9)(x4 + 25) ’ (4 - x)(2x + 7)
Kaxoe m3 3THMX HeEpaBeHCTB COAEPKUT CPeIM PeIleHHuil uuc-
aa —6; 2; 57
3.180. CocraBbTe MJAH pellleHus 1 HaWAUTe HanMeHbIIee Iie-
Joe pemeHue HEepaBeHCTBA:

>_x . x> 5
a)x+5 x+5’ 6)x

<0

b

<O0.

B) —

3.181. Pemrture HepaBeHCTBO'

4x -3
X >9. <1 <
x—1/3’ 0) 2 +5 1; B) . <23
1 2 5 1 8-x 2
r < : > < .
) x-38 x+2° n) x-2 1—x’ €) x-10  2-x’
9
K —>x+1 3) x +4< .
) ) \x+4

3.182. HaiiguTe Bce 3HAUEHUS TEPEMEHHOU, MPU KOTOPBIX
MMeeT CMBICJI BhIpAsKeHUe:

411 4
a) 2 6) /(x-1)2 ~1.

3.183. PertuTe cucTemMy HepaBeHCTB:

6__6 >4, x*—3x+2>0,
a) x x+1 6) —5x>
x’<9; vi3 ~ 2

3.184. HaiiguTe Bce 3HAUEHUA TTePEMEHHOM, IPU KOTOPBIX:
4 2

a) cymma apobeii —— um —=— mMeHbIe 1;
) cymma Ap il T 1z
. Xx—2 x —
0) pasHOCTH Apobeii ~ 17 6oJuibIrie 2;
o 9 7
B) Pa3HOCTH Ipo0eit u He MeHbIe 1.
) P AP 3-x x2-5x+6

3.185. TypucThbl Ha MOTOPHOH JIOAKE IIJIAHHUPYIOT IPOILJIBITH
15 KM II0 TeUeHMIO PEeKH UM TAKOe K€ PACCTOSAHNE IIPOTUB Teue-
HUsA, 3aTPaTUB HA Bech OyTh He Oojiee 4 u. Kakoili MoikeT OBITH
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COOCTBEHHAA CKOPOCTH JIOAKH, €CJIU CKOPOCTh TeUeHUS PEKU CO-
craBaser 2 EM?
q

3.186. Haiinure obisacTb onpenesieHUsA QYyHKIIUN:

a) f(x)=V8x* - 2x -5+ >

(x - 2)(x + 3)x ’

6) 7(x)= [ 2 2x® —x 3.

3.187*. Haiigure Bce 3HAUEHUS apryMeHTa, IIPU KOTOPBIX:

2x+3
a) rpaduK QYHKIUU Y = 212 PAcCIIOJIOMKEeH HUMKe IIpd-
X +x -
MOH Y = é;
2x-5
0) rpaduk QYyHKIUM Y = 2 en 7 PpacmoJio’KeH BBINIE I'pa-
X —0x —
dukra QpyHKIUN Y = ﬁ;
B) mpamMad y=x— 1 pacmojokeHa He HUKe rpadumra (QyHK-
— _ x2-5x-1
T y= x -1

3.188%*. HaiimuTe cyMMYy ILEJBIX OTPUIATEIbHBIX YKUCEJ, KOTO-

pble He SABJIAIOTCA PEIIeHUeM HePaBeHCTBA L 23 <1.
- X x

3.189%. HailinuTe HauMeHbIIIee IIeJIO€ peIlleHNe HepaBeHCTBa
(x2 +2x + 1)(x2 —6x+ 9)
>
x -3
3.190%. HaiiguTe YMCIIO IEJBIX OTPHUIIATEILHBIX PEIeHuil He-
3x%-11x +22
paBeHCTBa 96273” > 3.
x“—4x -5
3.191%. HaiinuTe cyMMy IIeJbIX pPeIIeHUNA HepaBeHCTBa

4 2
x*+2x°+1 <
x2-4x-5

3.192%, Hailimure HauMeHbIIIee ITeJI0e pellleHre HepaBeHCTBa
(x2 -3x+ 7)(x2 + 4x) - 4(3x —x?- 7)

x2-Tx+6

3.193. PermuiTe HEpaBEHCTBO, UCIIOJIL3YSA METO] MHTEPBAJIOB:
a) (x+5)(x+1)(x-4)<0;
6) x(2x —11)(3x + 6)(x —5)>0;

<0.
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B) (1-x)(x+8)(4x — 3)<0;
r) —(3-2x)(8 - x)(9 - 4x)>0.

3.194. PeitniTe HepaBeHCTBO METOAOM HMHTEPBAJIOB, HCIIOJIL3YsI

aJITOPUTM:
x-7 x—-9
a) x_3<0, 0) x+5>0,
2x+17 X
=<0 = 0.
B s 0 D iz
3.195. HaiimuTe Bce sHAUEHUS TEPEMEHHOM, TPU KOTOPBIX:
(x+2)(x-5) . 2x+15 .
e T ) Gotwre <O
x(9x - 1) <0 (8-x)(x+6) <0
B =5 o0 Do %
x(2 - x) . (1 - 6x)(3 - x) <
A) (1-3x)(x+5) > 0; ©) (T-2x)(x+7)
3.196. Pernre HepaBeHCTBO ABYMS CIIOCOOAMIN:
a) (x-2)(x-8)>0; 6) (x +3)(x-9)<0;
B) (8x —6)(x +5)<0; r) x(2x-7)>0.
x—8 <0

(xi— 1)(x - 2)(x +7)<0.
(x - 3)(x + 4)> 0,

3.197. Pemure cucreMy HepaBEHCTB

3.198. PeriiriTe COBOKYITHOCTHL HEPABEHCTB

x+4 <0
3.199. PemtuTte HEepaBeHCTBO: x
a) (x - 5)2(x +3)<0; 6) x*(x - 9)<0;
B) (x-9)(x -7 (x+6)>0; 1) (3x+7)(8 - x)(x-2)>0.
3.200. Perinre HEepaBeHCTBO:
2 8 <y, 6) 8 >o
x-4 (x - 10)?
(x-8)9-x) . (x+ 6)2
) (x-5) <0 2 (7-3x)(x+2)

Bepuo jau, uro uncao 10 aABasieTcsa pelleHHeM KalKIOro Hepa-
BEHCTBA; He ABJSIETCA PellleHreM HU OJHOr0 13 HepaBeHCTB?

(x—3)(x;r2) >0
3.201. Pemnre cucteMy HepaBeHCTB (x-8)
x*—3x>0.

b
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3.202. HaiinuTe Bce 3HaUeHUS IIE€PEMEHHOI, IIPU KOTOPBIX
3HAUeHVe BbIPAKeHU:

a) (x2 —-10x + 25)(x + 7) OTPUIATEJIHHO;
0) (4x2 +4x + 1)(36 - xz) HETIOJIOYKUTEJIbHO.

BI:I6epI/ITe HauboJIbIIIee meJjioe OTpuIaTe/JIbHOE PEIlleHre Kai-
AO0T0 M3 9TUX HEPAaBEHCTB.

3.203. Pernre COBOKYIHOCTL HEPABEHCTB
(x”+12x + 36)(x - 1) >0,

x+6

<0.

3.204. Pemrute HepaBeHCTBO:

ﬁ+4x+ﬂx @—xﬂ@3+g
> 0; 6) —5———>0.
- 25 x“-10x + 25
3.205. HaiiguTre o0acTh ompeneeHus (PYHKIIUN:

a)(

x2- 49
-

a) y=\/(x2—7x+10)(x+3); 0) y=
3.206. Peirute HepaBeHCTBO:
_7)3 —8(x — 2)(x2+ 1)(x + 4)
G o g )(2 Jx + 4)
x%(x +3) (x+2)"(x-9)
ABnsaiorca gu unciaa —3; —4 pelreHneM KaKoro-ium0o M3 dTUX

HepaBeHCTB?
3.207. Petrture HepaBeHCTBO'

6—x—x

x+4
- 7 x’

a

1
2-x’

r 2 —>x-2.
)x+2 8- x
x-10 2-x’

x*-25>0.
3.209. Haiimure Bce 3HaUeHUS NEPEMEHHON, IPU KOTOPBIX

pasHOCThL Apobeit g u % He mpeBocxogut 1.

3.210. TypucThsl Ha KaTepe MJIAHUPYIOT NPOILIBITL 40 KM 110
TEUEHUIO PEKM M TAKOe JKe PACCTOSHNE IIPOTUB TEUEHUs, 3aTpa-
TUB Ha Bechb IyTh He Oosiee 3 u. Kakoii mMo:keT OBITH COOCTBEH-
Hasi CKOPOCTb KaTepa, €CJIM CKOPOCTb TEUEHUS PEKU COCTABJIAET

3 KMo
9

3.208. Perrre crucTeMy HepaBEHCTB



I pobHO-panimoHaJbHble YPaBHEHUA U HepPaBEHCTBA

3.211. Haiigute o6aacTh ompeneaeHus GyHKIIUNA

f(x)= % —Jx*+6x+5.

3.212%, HaliguTe 3HaUeHUA apryMeHTa, IIPU KOTOPHIX rpadmK

q)HK, nmn —M
YHKIIUN J = ~_9

3.213%. HaiiguTe cyMMy IIeJIBIX peIleHunii HepaBeHCTBa

2 7
1+ < .
x+4  6-x

3.214%, HaiiguTe cyMMy HaTypaJbHBIX PeIleHuil HepaBeHCTBa
(+*- 10 + 21)(+*- 62 - 7)

PacmoyIoKeH He BBIMIE IPAMON Yy =X + 2.

<0.
(x2+5x+6)(x2—4)
— O —
3.215. Bepuo Jju, uTo:
a) T3 ¢ Z; 6) V5 ¢Q; B) —\/2 ¢ N;
r) 0¢ Z; n) 0,3) ¢ I e) 2,6 ¢ R?

3.216. Beruncimre: 13 — /69 -+/\/69 +13.

3.217. Pemnre ypaBreHHE (2x — 3)(2x + 3) — (x — 2) — 1 = 5x.
3.218. IlpeacraBbTe B BUIe APOOU BhIpasKeHUe
1 1, 4x
2x—y 2x+y 4x%-y?
x%+3x _x—12
x-2  2-x°

3.220. IToctpoiite rpadpur GysKmuT y=-x>+4x — 5. Haiigu-
Te MHOYKECTBO 3HAUEHUMN 3TOM (PYHKIIUH.

3.221. Hcnoab3ysa rpapuuecKuil MeTom, HaliguTe KOJIMUECTBO

x® +y® =25,
y=4x.

3.219. PermuTe ypaBHeHUTe

peleHnil cucTeMbl ypaBHEHU N {

3.222. dyukrnua y = f(x) uernas. MssecTHO, uTo f(X) = x> mpu
x < 0. Hatigure f(2).

Hrorosasa caMoolrieHKa

Ilocne usydyeHUA STOU IVIABBI A AOJIKEH:

® 3HATH ONIpeesieHre NPOOHO-PAIMOHAJIbHBIX YPaBHEHU;

® 3HATh W YMeTh NPUMEHSATH YCJIOBHE PABEHCTBAa PAI[MOHAJIL-
HOII ApoOu HYJIIO;
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® 3HATH AJTOPUTM peIeHuns JPOOHO-PaIOHATBHBIX YPAaBHEHMI;

® yMeTh NPUMEHATH AJTOPUTM PeIleHUs APOOHO-paIlOHAb-
HBIX YpaBHEHUI;

e yMeTh peIllaTh 3aJauyd C IIOMOIIBIO pPaI[MOHAJBHBIX ypaB-
HEeHNIi;

e yMeTh IPUMEHATH OJIA PEeIIeHUd CHUCTEM Pal[MoOHAJbHBIX
YPaBHEHUH CIIOCOOBI TTOACTAHOBKHU, CJIOMKEHU;

e yMeTh WCIOJIb30BAaTh TpaUKM ypPaBHEHUU IJIA PEIIeHUsd
cucTeM ypaBHEHUI;

e yMeTh peInaTh 3aJadyd € IIOMOINBIO CHCTEM PaIlMOHAJIBHBIX
ypaBHEHUIT;

® 3HATh U yMeTh NPUMEHATH (POPMYJYy MJUHBI OTpe3Ka, 3a-
ITaHHOTO KOOpAMHATaMU ero KOHIIOB;

e 3HATh ypaBHEHNE OKPYKHOCTH U YMeTh IIPUMEHATDH ero IJis
pelleHnA 3ajady;

e 3HATHh M YMETh IPUMEHATH METOJ MHTEPBAJIOB AJIA PEIleHUs
paluoHaJIbHBIX HEPABEHCTB;

e yMeTh NPUMEHATH IIPaBUJIa W aJTOPUTMBI [IJA DPEIeHUs
CHCTEeM U COBOKYITHOCTEM palliOHAJbHBIX HEPaBEHCTB.

S1 mpoBepsar0 cBOM 3HAHUSA

1. Buibepute ypaBHeHe, KOPHEM KOTOPOT'O ABJIAETCS UMNCIO0 —4:

2
*+d4x+4 2x+8 (x+12)(x+4)
a) x-6 =0; 6) x-9 =0; B) x+4 =0;
Tx+1 4x%+1
r) x+4 = 0; A x-10 = 0.
2. Bribepure cucTemMy ypaBHe- y
HUii, rpaduuecKas UJIIIOCTPAIIAS
KOTOPO¥ IIpe/cTaBJeHa Ha PUCYH- =
Ke 92: 3
y=-x+3,
a) _ 16: )
Xy = B —4 0] 3N\ | X
y=-x+3,
6) 1 5
x“+y =4;
4
y=x+3,
B) 2 2
x“—y° =16;

Puc. 92
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x+y=3, x+y=-3,
P) 2 2 ﬂ) 2 2
x“+ y°=16; x“+y°=16.

3. Pemure ypaBHeHUe, MCIIOJbL3Ys YCJIOBHUE PaBEHCTBA Apo6u
HYJIIO:

2
x+5 x"—36
= U 20;
a) w1 0, 6) x—6
2
x“—6x+8 x+2
B =% Do, -0

4. Cymma gByX umces paBHa 6, a pasHOCTL KBaAPATOB STHUX
yuces pasua 12. Haligure aTu uwuca.
5. PemmuTe HEpaBEHCTBO METOAOM MHTEPBAJIOB:
x-3)(5-x)
_ _8)>0: ( <0
a) (x —3)(2x +5)(x - 8)>0; 6) o <0;
2
9 . x%(x —1)(x +2)
B) ( )(x 3)(x +10x + 25)< 0; S
(x2—9)(x2+ 2x+1)
5 >0
25—x
6. Pemure ypaBHeHUe:
a) 4x -6 X _ 9 .
x+2  x+1  (x+1)(x+2)’
1 x _ 18
0) x+8 3-x x%_9
B) x+3 3-x 2,
4x°-9 4x°+12x+9 2x-3°
8 1-3x 4
T = .
) x?-6x+8 2-x x-4

<0

)

7. Pemure cucrteMy ypaBHEHUIH:
2) x2+y2=25, 5) x2+xy=2, 5) x2—4x—y=—3,
x—y=>5; y-3x =7, 5x+y=>5.

8. Haiigure o6sacTh ompeeaeHus GyHKIIUU:

a) f Jx?-12x +11 ++-
( ) J(x=1)(x+5)x

6)f / —JTx? —x+1

9. COC’I‘aBBTe MOJIeJIb YCJIOBUS M PEINTEe 3aJauy:
a) J[Be TpoOuW3BOACTBEHHBIE JUHUU, paboTas OJHOBPEMEHHO,
BBITNIOJIHUJIN Bech 3aKasd 3a 5 4. Ecam 6Bl IPOMBBOAUTEIHLHOCTH



T'naBa 3

epBOil JuMHHHK OblIa B OBa pasa 0O0JbIlle, a BTOPOM — B [ABa
pasa MeHbIIle, TO Bech 3aKa3 OHM BBINOJHUJIU Obl 3a 4 u. Haili-
IWTe, 32 CKOJBKO YacOB BBHITIOJIHMWJIA ObI BeCh 3aKa3 OIHA IlepBas
JUHUS.

0) IlepBroIii TypucT mmpeomoseBaeT paccrosgnue 20 KM Ha 2,54
ObicTpee, ueM BTOPOIi. Ecau OBbI IEPBBIA TYPUCT YMEHBIITUJI

cBoI0 CcKopocThb Ha 2 XM a BTOpo#l yBeJIMUMJ CBOIO CKOPOCTH
q

B 1,5 pasa, To oHU 3aTpaTuau ObI Ha TOT K€ HYTh OAWHAKOBOE
BpemdA. HaimuTe cKOPOCTh BTOPOT'O TYPUCTA.

10. Hafigure, mpu KaKOM 3HAaUEHUHU YMCJA @ CUCTeMa ypaBHe-

. |x*+y?=8,
HUMU nmMeeT eqMHCTBEHHOE PeIlleHue.
x-y=a

IIpakTuueckas MmaTreMaTuKa

1. Ilemexopn uzet co ckopocTbio 5 *X. BejocUIeIUCT eleT Co
q

cKopocThio 20 KTM, aBTOMOOMJIb II0 KOJBIEBOM JOPOre ABUIKETCS
co cxopocteio 100 KTM, IMacCaKUPCKUHN caMOJIeT JeTUT CO CKOPO-
ctpio 500 %, CKOPOCTH MEKIYHAPOJHON KOCMUYECKON CTaHIIUU
Ha opbure — 27 700 % Haiigure, 3a KaKoe BpeMsa KasKIbIA 13

9TUX 00'BEKTOB IIPEOJ0JIeeT paccTosume B 1 KM.

2. Ha omaaTy pasrpy3Ku HOCTYIIUBIIIETO ITPOM3BOJCTBEHHO-
ro obopymoBaHMs BBIJeNIeHa HEKOTOpas cyMMa JAeHer. PaGoTy
COTJIaCUJIaCh BBIMOJHUTH OpuUraza rpys3unKoB. IIOoCKOJIBKY pas-
TPY3KO# 3aHuMMaJjach He BcsA Opuraza (3 uesioBeka 3sabosenn),
TO KaKIBIIl rpy3unK mouyuni Ha 1,5 Teic. p. 6oabmre. Haiigure
BBIZIeJICHHYIO Opuraze cyMMy nOeHer (TbIcsau pyoOJeii), 3Hasd, YTO
5 %-ii cOop 3a GAHKOBCKMUIA IIepPeBO O0OIIeICA PadoTOLATEIO0 H0-
MOJHUTEJIBHO B BEeJIMUYUHY, HAXOAAIIYIOCA B Ipemenax ot 1,2 mo
1,6 TwIC. D.

3. Pabouass cMeHa COTPYAHUKOB «3eJIEHCTPOS» HAUNHAETCH
B 8 uwacoB yTpa. [IBa COTpyIHMKA C HauyaJia CMEHBI BBIMIOJHSIN
pabory mo ozejseHeHmio mpocnekTta. Ilociae 45 MHUH COBMECTHOU
paboThI TEPBBIM COTPYAHUK OBLI II€peBelieH Ha Apyryio pabo-
Ty, ¥ BTOPOHM COTPYAHUK 3aKOHUUJ OCTABIITYIOCS YaCTh PAOOTHI
3a 2 u 15 mun. Ecam Obl KaKObIM COTPYAHUK padoTasl B OTHOe-
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JIbHOCTH, TO BTOPOMY [JIS BBIIOJHEHUSA BCell pPabdOThLI IIOHAJ00M-
Jock Obl Ha 1 u GoJbIlle, YeM HepPBOMY. BbISICHUTE, CMOT Ji ObI
TIEPBBIN COTPYAHUK BBITIOJHUTH BCIO PA6OTY IO MOJYyAHA, €CJAU ObI
¢ HauvaJia CMEHBI pabdoTaJl ONuH.

YBierxareiabrHasd MaTeMaTHKA
Hccaemyem, o600mIaem, mejiaeM BHIBOIBI

HccnemoBarennsckoe 3amanue. MoXHO i HAUTU MHOXKECTBO
3HaUeHUI (PYHKI[UU, €CJU: a) IOCTPOUTH ee rpaduk; 0) perruTb
ypaBHeHMe, 3ajaioliee QYHKIINIO OTHOCUTENbHO aprymenTa? Ilo-
mpoOyiiTe MPUMEHUTh YKa3aHHbIe TPUEMBI I HaXO0KIeHUS MHO-

1

JKecTBa SHAUEHUN (PYHKIUU Y = 7 3. O0600mMTE PE’yaBTAT.

ToroBUMCH K oJquMIIuagamM

1. Jlerenmapuasa mroJia Iludaropa cpegu Impoumx 3amad 3a-
HUMAaJach HAXOMKIEHWEeM IeJIOUNCIeHHBIX IPAMOYTOJbHBIX Tpe-
YTOJIBHUKOB. B wacTHOCcTH, mudaropeiipl HaAIIu OeCKOHEUHBIE
cepuu (He Bce) TPOEK HATypaJbHBIX uuces (a; b; ¢), s KOTOPBIX
a’+b?>=c? CymecTByeT JU IeJOUYNCTIEHHBIH NIPAMOYTOIbHBIH
TPEeyTroJbHUK, OAUH U3 KaTeToB KoToporo pasex 20197

2. K bGacceiiny moaBeneHbI UeThIpe TPYObI, IPHUUYEM IIPOIIYCK-
Has cIIoCOOHOCTH YeTBEPTOM TPYOBI B IBa pasa BBIIIE ITPOMYCKHONI
CIIOCOOHOCTH IIEPBOM TPYObI, a MPONYCKHAaA CIIOCOOHOCTh TPEThEen
TpyObl B ABa pasa BBIIIe NMPONYCKHOM CIIOCOOHOCTU BTOPOH TPY-
Obl. B mmepBbuIii eHb OacceiiH 3aIlOJHAJCA ABYMA TpydaMu — IIep-
Boii U Tperbeii — 40 MuH, a BO BTOPOH JeHb — BTOPOM W UeT-
Beproit — 50 muH. OmpegennuTe MaKCUMaJIbHOe U MUHUMAJIbHOE
BpeMs 3aIloJIHEeHUs OacceiiHa IBYyMs TPyOaMu.

3. Ha peke pacmoJioskenbl HacejleHHbIe TYHKTBI A u B. OxgHo-
BPEMEHHO M3 3TUX MYHKTOB HABCTPEUY APYT APYTY OTIPABJISAIOT-
cA ABa OAWHAKOBBIX KarTepa, oOMEHWBAIOTCA ITOYTON WM BO3BpAIla-
orcsa oboparuo. Karep, BoIIefminii n3 myHKTa A, BO3BpaIllaeTcsa
oOparuo uepe3 1 u mocJie BeIXoza. Eciu ObI 9TOT KaTep OTIIpa-
BUJIicA Ha 15 MUH paHbIlle KaTepa, BBIMIEAIETO U3 MyHKTa B, To
BCTpeUa IIPOM30IIja ObI Ha PABHOM PACCTOAHUU OT O0OMX MYHK-
TOoB. Yepe3 Kakoe BpeMs BO3BpAIllaeTcs OOpPaTHO KaTep, BBIIIE-
mui u3 myHKTra B?
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@ 4.1. Haiigure obsacts onpeneneHua GyHKIIUA:

1@ g 9 el =

4.2. Nna dysxnun f(x) = x* — 3x Beruucaute f(2); £(0,5); f(0);
£(100).

4.3. 3amaiiTe aHAINTHYECKN (PYHKIIHNIO: KaXIOMY IelCTBU-
TEJIbHOMY YHCJIy CTABUTCS B COOTBETCTBHME CyMMAa 9TOTO UMCJIA U
ero KBajpara.

B xusHuM MBI yacTo BCcTpeuaeMcs ¢ (PYHKIIUSIMU, 00JaCTbIO

OIIpeeIeHNsT KOTOPBIX SABJIAETCS MHOMKECTBO HATYPAJIbHBIX
uyncesi. Hampumep, CTOMMOCTS IIPOe3/a B IIPUTOPOSHOM TPAHCIIOPTE
3aBUCUT OT AAJLHOCTH TOE3OKU U 3amaerTcsa GyHKIuUen s(n), roe
aprymMeHToM (MYHKIUUN SBJISETCS HaTypajJbHOe uncjo n. Tak,
eCJIU IPUTOPOAHAS TEPPUTOPUS pasjeseHa Ha YeThIPe 30HBI, TO
KasKJ0W 30HEe COOTBETCTBYET OIlpeaeieHHAas CTOUMMOCThb. OOBIUHO
OHa yKa3bIBaeTcs B TabJuIle.

Howmep 30mBI 1 2 3 4

CroumocTh IIpoesza, p. 0,8 1,2 2 2,5

DYyHKIMSA CTOMMOCTH IIpoesfa 3ajaHa TaO0JW4YHO, 00JaCThIO
ompegeaeHnsa PYHKIIUNA ABJIAETCA MHOMKECTBO HATYPAJLHBIX YU-
cen D={1; 2; 3; 4}. B Takom ciyudae IOBOPAT, UTO pacCMaTpUBAa-
eTcsd PYHKIUS HATYPAJIHHOr0 apryMeHTa, MM YHCJI0OBAS IOCJe-
IOBATEJIBHOCTD.

IIpyMepoM UMCJIOBOI IOCJIEMOBATEJIBHOCTH SIBJSIETCS IIOCJe-
IOBATEJIBLHOCTh IIOJOMKUTEJIbHBIX UETHBIX uuceis: 2; 4; 6; 8; ...
Yucso 2 — mepBbIH 4YJIeH MHOCJIEL0BATEeIbLHOCTU, YMCJIO 4 — BTO-
poit u 1. a. flcHo, uTo Ha 5-M mecte OymeT umcao 10 (IATHIHA YJIeH
mocJemoBarebHoCTH), a Ha 100-Mm — umceao 200 (coTwIit YIeH 1mo-
CJIeI0BaTeJIbHOCTH).

Eie ogun mpuMep — IIOCJIEZOBATEILHOCTD YMCEJI, 00PATHBIX

HATYPaJbHBIM UHCJIAM: %; %; %; .. . Ha n-M MecTe 3amuiiercs
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YUCIIO l, KOTOpOE SIBJSEeTCS N-M UJEHOM JAaHHOM IIOCJIeZ0BATENb-
HoCTH.

ITocienoBaTeIBHOCTU MOTYT OBITH KOHEYHBIMHM U OeCKOHedY-
HeIMH. Hampumep, mociefoBaTeIbHOCTh ABY3HAUHBIX uncesa 10;
11; ...; 99 aBisgeTcsa KOHEUHOM, TAK KaK COAEPKUT KOHEUHOE UNC-
JIO YJIEHOB. A IIOCJIEeOOBATEJIbPHOCTh HEUETHBIX HATYPAJIbHBIX Y-
cen — OecKOHeUHAas.

Onpenenenue. YMcaI0BON IOCIAETOBATEIHHOCTHI0O HA3LIBA-
erca (DYHKIIUS, OIIpedeieHHAasA Ha MHOMKecTBe N HaTypabHBIX
Yucesa, T.€. 3aBUCHUMOCTH, IIPY KOTOPOH KasKIOMYy HAaTypasib-
HOMY YHCJy CTaBUTCS B COOTBETCTBHE €IWHCTBEHHOE IeiCTBU-
TeJbHOE YICJIO.

Yucma, obpasyrolue IIOCJeIOBATEeIbHOCTh (3HAUEeHUS (PYHK-
1IUM), Ha3bIBAIOTCA UJEHAMU ITocjiemoBaTeabHOCTH. OHU 3aIUChHI-
BaloTCcA OYKBaMH C HHAEKCAMM, 0003HAUAIOIIMMU HOMED YJeHa
IoCJIeIOBATeIbHOCTU: f; — IIePBBIN UYJEH II0CJIef0BaTeIbHOCTH,
fo — BTOpOIi UJIeH MOCJIeAOBATENBHOCTH, ..., [, — N-I WIEeH mocJje-
IoBaresbHOCTHU. IlocaemoBaTeibHOCTL € n-M 4jeHoM [, obo3Haua-
ercs (f,). [lna obo3HaueHUA MOCTIENOBATEILHOCTA MOYKHO HCIIOJIb-
30BaTh JI00yI0 OYKBY JIaTMHCKOTO aJjipaBuTa. Hampumep, moce-

JIOBATEJbHOCTD (@,) UMEET BUI Q15 (o) oo} Ay} oee -

Ecan (c,) — mDociienoBaTeIbHOCTh HEUETHBIX HaTypaJb-
HBIX yucea 1; 3; 5; 7; ..., To ¢;=1; c;=38; ¢c3=5; ...; ¢cc=11;
C100=199; ....

ITocrmemoBaTeIbHOCTH, TAK K€ KaK W (PYHKIIUU, MOTYT OBITH
3aJaHbl PA3JIMUYHBIMI CIIOCOOAMMU.

AHaJauTHUYeCKH croco0 — 3TO 3aJaHMe II0CJIeOBATEeIbLHOCTH
¢ IoMOIIbIo (hopMyIbl ee n-ro uaeHa. Hanpumep, mocjaegoBaTe inb-
HOCTBb YE€THBIX HaTypPaJIbHBIX YHCeJ MOKHO 3agaTh C IIOMOIIBIO

dbopmyie! a, = 2n, a MOCJIEZOBATEILHOCTD UMCEJ, O0OPAaTHBIX HATY-

paJbHBIM YHCJIaM, 3ajaeTcsa popmynoi b, = rll

C moMoIIbi0 (POPMYJIBI Nn-T0 UJieHa MOXKHO HAKMTHU JII000H dJieH
II0CJIeI0BATEJILHOCT.
Hanpuwmep, mycTh mocaemoBaTeIbHOCTD (a,) 3amaHa (OpMYJIoi
a,=(-1)"-10, Torma
a, = (-1)! -10 = -10; a, = (-1)*>-10 =10; ..;

400 = (~1)'°+10 = 10.
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Yro06bl HANTH HEKOTOPBIN UJEH II0CJIeLOBATEJIbHOCTH C IIOMO-
110 OPMYJIBI 1-TO UJIeHA, HY:KHO BMECTO 71 IIOACTABUTHL B (POP-
MyJly HaTypaJibHOE UHCJO0, PAaBHOE HOMEpPYy MCKOMOTO ujeHa (UH-
IeKCy B ero 0003HAUEHUN).

@ s 3ajaHusa mocjeqoBaTeIbHOCTEN YacTO MCIOJIL3YeTCsa pe-
KYPPEHTHBIN cnocob (0T Jjiat. recurrentis — 6036pau,aruiuil-
cs). OH 3aKJII0YaeTcd B BBIUMCJIEHUU CJIEAVIOIINX UJEHOB
II0CJIEIOBATEJILHOCTH TI0 IIPEIbIAYIIIM.

Hanpuwmep, ycaoBus a,=3 u a,.;=mn+1)a, ompemens-
0T OECKOHEUHYIO IIOCJEJOBATEILHOCTh: ay=2°a;, T.E€.
a,=2-3=6;a3=3-6=18; a,=4-18="72; ... .

Ilpumep. HaiimuTe HECKOJBKO UJIE€HOB IIOCJEL0BATEJIHLHOC-
™ (b,), Tme b, =1; by,=1ub,, ,=b,+b, .

Pewenue. by =b,+b, =1+1=2; b,=b,+b; =1+2=3;
b;=2+3=5; ....

3anuieM HECKOJIbKO UJIEHOB 9TOH II0CJIEN0BATEJIHHOCTH
Bpan: 1; 1; 2; 3; 5; ...

ITonyueHHnyio IocJie[OBaTEIbHOCTh UMCEJ HA3BIBAIOT IOCJIE-
IOBATEJILHOCTHI0 PUOOHAYYHN II0 MMEHU WUTAJLIHCKOTO Ma-
Tematuka Jleomapmo @ubonauun (1180—1240).

@ dopmyia n-ro 4ieHa MOCIeI0BATEIFHOCTH

1. ITociemoBaTeabHOCTS (X,,) 3a- x=2-12-1=1; x,=2-22-1=7;
aHa o ol n-ro eHa
,Z[H_ CI;pMyJII/Iu I .1IJI H. x6=2'62—1=71§ xk=2k2—1;
x,=2n"-1. Haiigure: x; ) 5

X, 1=2(B+1)°-1=2F"+4k+1;

Xo5 Xg5 Xp5 Xpi15 Xope1-
Xop,1=2(2k +1)2—1=8K%+ 8k +1.

2. ITocsremoBaTeILHOCTD 3ajaHa Hs1 TOro 4TOOBI ONIPEeIUTD, ABJAET-

dopmyJioit n-ro unseHa CA JIM YKCJIO YJIEHOM IIOCJIeJOBATEJIb-
a,=3-2n. HOCTHU, HYKHO OIIPEeSUTh, UMEEeT JIU

SIpnsgerTcs W WIEHOM BTOH HaTypaJbHbIe KOPHU YpaBHEHUE:

[IOCJIe[0BATEILHOCTH YHUCJIO: a)-2=3-2n,n=2,5¢ N,
a) —2; 6) —7? 3HAUNUT, YHUCJIO —2 He ABJSAETCA uile-
; ?

HOM II0CJIeIOBATEIbHOCTH;
6)-7=3-2n,n=5€¢ N,

3HAYNT, YMCJIO —7 SBJISETCA YJICHOM
[IOCJIEIOBATEIBHOCTH C HOMEPOM 5.
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3%, Jlnsa Kakux UYJEeHOB IIO-
cJIe[oBaTeIbHOCTH (X,), 3afaH-
HOM (opMyJsIOff n-ro UJIeHa
X, = n?+3n- 4, BBIIOJHSETCS
HepaBeHCTBO x, <0?

ITogcraBuM B HepaBeHCTBO X, < 0 BbI-
pa’KeHHe [AJA N-TO YJeHa, MOJIYyUUM
n®+3n-4<0.

Pemrenve mosiyueHHOTO KBaJpPaTHOTO
HEpaBeHCTBA €eCTb OTpe3ok [—4; 1],
BBIOEDEM U3 3TOTO OTPE3Ka TOJIBKO
HaTypaJbHbIE UKciIa, moaydyum n=1.
3HaYuUT, JAaHHOE HEPABEHCTBO BBIIOJI-
HfAETCA TOJbKO JAJA IIepPBOTO UYJIeHa
IIOCJIeJOBATEILHOCTH.

)

PexkyppeHTHEIIT cIIOCO0

3aaHUudA IIOCJIeq0BATEJIbPHOCTH

4*, 3anuinre 5 MEePBBIX YJje-
HOB IIOCJIeloBaTeJbHOCTH (a,),
ecau a; = -8, a,,.1 =a, +5.

a =-8; ag =a;+5=-8+5=-3;
a3 =-3+5=2; a,=2+5=T;
as=T+5=12.

5%, 3anumure HECKOJbKO TIep-
BBIX YJIEHOB IIOCJIE0BATEIHHOC-

Tt (b,), ectu by =8,b,,1 =-b,.
SajaiiTe BTy IOCIEL0BATEb-
HOCTh (DOPMYJIOI 7n-TO UJIeHa.

b2 = —b]_ = —8; b3 = —bz = 8; w.. Ilo-
JYYUM CJIEAYIOIIYIO II0CJIeI0BATEeb-
HOCTh: 8; —8; 8; —8; ... . Ha HeueTHBIX
MecTax odTOH II0CJIeN0BATeIbHOCTH
CTOAT YJIeHBI, PaBHBIE UUCIAY 8, a Ha
YETHBIX — YUCIY —8, 3HAUUT, (DOPMY-
Ja n-To 4jieHa MMeeT BU

b, = (-1)"*1-8.

0 1. Kakoii uyieH mocieoBaTeJbHOCTH (a,) CIELyeT 3a YISHOM:

a) ag; 0) ay;

B) ap.3;

) dgp; n) agp 1?

2. Kaxkoii uyieH mocjenoBaTeabHOCTH (@,) IPEIIECTBYET YJICHY:

a) ag; 6) a,;

B) Ay —25

T) Qgps R) Agp1?

_@_

4.4. HaszoBute 7 IIEPBBIX YJIEHOB IIOCJI€EAOBATEJIBHOCTU IIPO-

CTBIX YHCeJI.

4.5. 3anumiuTe 5 MEePBbIX UJIEHOB IIOCJIEIOBATEJILHOCTH:
a) HATYPAJbHBIX UNCEJ, KPATHBIX UHCIY 5;

0) ABy3HAUHBIX umceJi, KpaTHbIX 10;

B) Ky0OB HATYpaJbHBIX UHCEJI.

KomeunbiMyu may 0eCKOHEUHBIMHU SIBJIAIOTCS STH IIOCJIEIOBa-

TeJIbHOCTU?

4.6. 3anummuTre 5 MePBBIX YJEHOB IOCJIEIOBATEJIBLHOCTU KBaJ-
paToB HaTypaJbHBIX yuces. HazoBuTe NepBbI, IIIECTOH, IIATHAI-
IIaTBIA, COTBIN U N-U YJIeHBI STOH IIOCJIeLOBATEIbLHOCTH.
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4.7. Haiinure 3 mepBBIX UJjieHa IOCJeAOBaTesibHOCTH (C,), 3a-
ITaHHOU (hOPMYJION n-TO UJIeHAa:

a) c,=n+25; 6) ¢,=2-3n;

B) c,=n"—1; r) c,=-3".

4.8. CpaBHUTEe BTOPOI, OATHINA U ABALIATHIN UJIEHBI IIOCJIEIO0-
BaTeJbHOCTH (Y,), 3afaHHON (DOPMYJIOHN n-TO UjeHa:

a) y,=5n-1  6) y,= 1555

B) y,=n’+T; ) y,=(-1)"""n.
4.9. IlocnmenoBarenbHOCTh (@,) 3amaHa (OpMyJIOH n-TO YJeHa

__n - C g e
" 3anumuTe QA 9TOU IOCIENOBATEJIBLHOCTU Aq; G435 Qq1}

Aps Q13-
4.10. HaiimuTe 3aKOHOMEPHOCTh U IIPOJOJIIKUTE IIOCJIedoBa-
TeJIBLHOCTDH UHCeJI:

a) 2; 5; 8; 11; ...; 0) 1; 8; 27; 64; ...;
B) -3; 3; —3; 3; ...; T) 110 130 140

SanuiuTe (GopMyay n-TO UjeHa MOCJIeNOBATEIbHOCTH, IEePBLI-
MU YJIeHaMU KOTOPOI ABJAIOTCS MJaHHBIe unciaa. LId KamIoi us
TIOCJIeOBATEJILHOCTE HAWANTE ee COTHIM UJeH.

4.11. CroumMoCTh IOE3IKN B TAKCH BKJIIOUAET OILJIATy BBLI30Ba
(5 p.) u omiary raxkmoro Kmiaomerpa mytu (80 k.). Samuirnure
(opMyy, IO KOTOPOH MOKHO BBIUHCJIUTH CTONMOCTEL II0€3I0KHU
IPOTAKEHHOCTHIO 1 KM. CKOJIBKO OyZeT CTOUTH MOe3AKa IJINHOM
5 KM; 7 KM? CKOJIBKO KMJIOMETPOB CMOJYKET ITPOeXaTh Ha TaKCHU
maccaskup, PacCUMTHLIBAIOIIMII MOTPATUTh HA IOE3AKY He Oojee
10 p.?

4.12. ITocnemoBarenbHoctu (a,), (b,) u (c,) 3aganbl popmyaamu
n-ro uneHa a, =20n®—-4; b, =-3""1; ¢, = 2n*+ 1. Haiinure 3Haue-
HUe BBIDAYKEHUSA Ay + by — 4.

4.13. JIna mocaemoBatenbHocTu (b,), 3amamHHON (QopMysIoit

n-ro unesa b,=-3- (—2)”, U3 CJEIYIOIUX HepaBeHCTB BbIOepuTe
BCe BepPHbIE HEPABEHCTBA:

a) b, <0; 0) by > b,; B) b, > b;;

r) b, >bg; 1) b, <b,.

4.14. ITocmemoBarenbHOCTh (b,) 3aJaHa QOPMYJION n-TO YieHA

b,=9 — 6n. fIBnsgerca au YIEeHOM STOH ITOCIEIOBATEILHOCTHY YHUCJIO:
a) 0; 0) —51; B) —18; r) 12?
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4.15. TlocnenoBaTenbHOCTD (a,) 3amaHa OPMYJION n-TO UieHA

=1
n 3

4.16. MOKHO JIX OIIPENEJUTD, ABIAETCS JU YNCI0 —44 dIeHoM
[IOCJIeZIOBATEILHOCTH, B3aJaHHOM (opmyoil a,=n’—24n — 69?
OmpemennTe, eCau 9TO BOZMOIKHO.

a (n- 6)2. Haiigure n, ecau a, = 27.

4.17. TlocnenoBarensHoctu (a,), (b,) u (c,) 3amaHbl opmysaa-
Mu n-ro uneHa a,=18n-4; b, =n®-32n+17; c,=n*-75. Cy-
II[eCTBYEeT JU B KaXKIOU ITOCJIefOBATEIbHOCTH UJieH, PaBHBIN 507
Ecau cyiecTByer, HafifinTe ero HOMep.

4.18. TTocremoBaTenabHOCTDH (b,) 3amaHa (popMysaoii n-ro ujeHa
b, =3n —20. Onpegenure:

a) CKOJIbKO OTPUIATEIbHBIX UJEHOB COAEPKUT AaHHAas II0CJe-
JI0BATEJILHOCTD;

0) cKoJIbKO ujieHOB, MeHbINIX 100, comep:KuUT maHHAaA IIOCJe-
JIOBATEJIbHOCTD.

4.19%, IlocsemoBaTeIbHOCTE (£,) 3amana (OPMYJION n-To YieHa
k,=n’-8n —1. HafinuTe 4ucyio 4JeHOB TaHHOH IOCJeOBATEND:
HOCTHU, MeHbIIux 19.

4.20%, ITocsemoBaTe IbHOCTS (C,) 3amaHa (OPMYJON n-To YieHa
¢, =—2n%+ 32n — 40. Haiigure HOMepa YJIEHOB JAHHOM IIOCJIENO-

n
BaTeJILHOCTU, 0OJBIINX 16.

4.21*% Kakum crioco60oM 3ajiaHa MOCJIeN0BaTEJIbHOCTD (p,)? 3a-
nuIruTe 4 TMepPBBhIX YJIeHA MOCJEI0BATEIbHOCTH (P,):

a) P =9 Ppi1=P, 75

6) Py =35 Pyi1="5D:;

B) Py =35 Py =25 Phiy = Pui1— 2P

1) py=1 p,=5; P, 3=Pr— Pp.1-

4.22. 3anumure 6 MEepPBBIX UJEHOB IIOCJEIOBATEIbHOCTU He-
YeTHBIX HATypaJbHBLIX umces. HasoBuTe IepBBIi, MATHIH, ABa-
IIaTBIA, COTBIN U N-U 4JIeHbI STOH IIOCJIeLOBATEIbLHOCTH.

4.23. Haiinute 4 mepBBIX uJjieHa IocJenoBaresabHocTH (b,), 3a-
OaHHOHN (OPMYJIOH 71-T0 djIeHa:

a) b=n-7; 6) b,=6n+1;

B) b,=3-n’; r) b, = 2"



Tmasa 4

4.24. Haligure TpeTU 1 NeCATHIN YJIEHBI IIOCJIeL0BaTeIbLHOC-
T (X,), 32JaHHOH (hOPMYJIOH 7-TO UjIeHa:

a) x,=6-"Tn; 0) x,= 6n0

B) x, = b5n%; r) x,=(-1)"-(n+1).

4.25. TlocaemoBaTebHOCTS (C,) 3a7aHa (POPMYJIOH n-ro yjieHa

=8n —1. 3anumuTe IJA JaHHOH IOCJIeOBATEIbHOCTH C;; Cs;
€105 Coms> Cpm_y4-

4.26. HailimuTe 3aKOHOMEPHOCTH M HPOLOJIKUTE IIOCJIEeNoBa-
TeJILHOCTEL UMCEJI:

a) —8; —5; —T; —9; ...; 6) 7. 1 015 85 ...

SanuinuTe GOopMyay n-TO UJeHa IOCJIeI0BaTeIbHOCTH, IIEPBHI-
MU UjleHaMU KOTOPOM ABJIAIOTCA AaHHBIe uucia. [{ada xKasaon us
TIoCJIefOBATEILHOCTEN HAWAUTE ee CeIbMOM UYJeH.

4.27. BruaT/JOHUCT TPOXOAUT AWCTAHIIAIO B D KM. 3a Kam-
OB HETOUHBIA BBICTPEJ €My npuxogurtcsa OGe:xxarhb emre 150 M.
3anumiure GopMyay, II0 KOTOPOIl MOMKHO BBIUKCIUTEL «JIUIITHIN»
IyTb, KOTOPBIA MPUAETCA IPOUTU OMATIOHUCTY, €CJIU OH CAesaeT
7 HETOUHBIX BBICTPEIOB. Ha CKOJIBKO METPOB 60JIbIIIe IIJIa HUDYEMOH
IUCTAHIINM IIPOIAeT OMATIOHUCT, BBLINOJHUBIINN 3 HETOUHBIX
BBICTpPEJIa; 5 HETOUHBLIX BBICTPEJIOB?

4.28. ITocnemoBarenwuoctu (a,), (b,), (c,) u (k,) 3agaHbl Gop-

MyJaMu n-To uieHa a,=n’-38; b =-3"; ¢, =2n+1; kn:%.

Haiinure sHaueHNe BBIPDAKEHUA a,+ by + 5 — k.

4.29. TlocmenmoBarenbuocTh (d,) 3amaHa (GpopMysoOi n-TO UJe-
na d,=2n"—1. SIBnAeTCA MU UJIEHOM DTOH MOCIEN0BATETHLHOCTH
YHCJIO:

a) —1; 0) 31; B) 99; r) 199?

4.30. Haiigure HOMep ujeHa mocJenoBaTenbHocTu (b,), 3amaH-

o o 2
HOM dopmyuoii b, =0,25(n —18)", paszoro 144.

4.31. IlocyenoBaTes bHOCTD 3afaHa (popMynoil a, = n®-12n+9.
HaiiguTe, mog KaKUM HOMEPOM HAXOMUTCSA YJIEH IIOCJIEJ0BATENb-
HOCTHU, paBHBIN 22.

4.32. TlocnemoBaTenbHOCTD (X,) 3amaHa GOPMYJIOH n-TO YJeHAa
x,=100 - 7n. OmnpepennTe, CKOJBKO IOJOXHUTEJbHBIX UJEHOB
COMEPIKUT JaHHASA TOCJIEeI0BATEIHHOCTb.
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4.33*, IlociemoBaTe IbHOCTH (a,) 3amaHa (GOPMYJOH n-TO uje-
Ha a,= n®—6n — 3. Haiigure HOMepa UJIEHOB LaHHOH MOCJIELOBA-
TEJILHOCTH, He IIPEeBOCXONAINX 4.

4.34%, 3anumure 4 mepBBIX UYJeHa MOCJefoBaTeIbHOCTU (a,),
3aJaHHON PEeKYPPEHTHO:

a =3, a,,, =5a,—-1; 6) a,=3, a,, ,=a’+a,.
S S
4.35. Tlocrpoiite rpadux GyHrmun f(x)= —% U HaliguTe:

a) f(=3) u f(18);

0) sHaueHUs apryMeHTa, IPU KOTOPBLIX 3HaueHue (PYHKIUU
paBuo 12;

B) 3HAUEHUA apryMeHTa, OPU KOTOPHIX (DYHKIUSA IPUHUMAET
oTpHUIlaTeJbHbIe 3HAUCHNS;

I') IPOMEXKYTKH BO3pacTauud (HyHKIIUH.

x*-12y =6,

4.36. PermuTe cucreMy ypaBHEHUMN
x+4y=-2.

4.37. YupocTuTe BbIpaKeHne (1 y 22 xzj Y

y y y+x
4.38. Yucaurenb oOBIKHOBEHHON NPoOW Ha 4 MeHbIIIEe 3HaMe-
Hatens. Ecau v uucanTeNnb, U 3HAMEHATEJIb 9TOW APOOUM yMeHb-
MIUTh Ha 3, TO MOJy4YHuTCS Apo0b, paBHaa 0,75. Haligure mepBo-

HAYaJbHYIO IPO05.

@ 4.39. Pemure ypaBHenue 2,24x — 6,6 = 38,2.
4.40. dyuxnua sagaHa dopmyaoit f(x) = 3x2 —Jx. Bsr-

YUCJIUTE:

afa; o /(L w0,

4.41. Haiigute Bce 3HaUeHHUsA apryMeHTa, IIPU KOTOPBLIX 3Ha-
vyenue Qpynkmuuf(x) = x> pasHO:

a) T 6) 0,04; B) 1%.

4.42, Haiinure cpegHee apupMeTrUecKoe YKCe:

a) 12 u 24; 6) 5; Tu 9.
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PaccmoTrpum 3amauy. B ropHoit MecTHOCTU TeMIIepaTypa BO3-

Iyxa JieToM Ipu mogbeme Ha Kaxkabie 100 M B cpegHeM IIo-
amxkaerca mHa 0,7°C. YV momHOoKuA TOpbI TeMmIilepaTypa paBHA
26 °C. Hanigure temieparypy Bosayxa Ha BbicoTe 100 m; 200 m;
300 M.

Pewenue. Temmneparypa Bosayxa Ha BbicoTe 100 M paBHa
26°C-0,7°C=25,3°C. Ha BwicoTe 200 ™M Temmeparypa Oy-
mer paBua 25,3°C-0,7°C=24,6°C, a Ha BbIcOTe 300 M —
24,6 °C-0,7 °C = 23,9 °C.

Omeem: 25,3 °C; 24,6 °C; 23,9 °C.

Pemras samauy, MBI HOJIyUMJIN IIOCJIEZOBATEJIBHOCTL 26; 25,3;
24,6; ... KasKOplii ujeH STOH IIOCJIEeNOBATEJIbHOCTH PaBeH IIpe-
IBIAYINEMY, caoKeHHoMYy c¢ uucyoMm —0,7. MHorme mpakTuuecKue
3a/aun NPUBOAAT K IIOCJENOBATEIBHOCTIM Takoro Buza. OHU Ha-
3BIBAIOTCA apupmemudeckumu npozpeccuamu (0T Jar. progres-
sion — dsudceHue aneped).

Onpenenenue. ApudMeTnuecKoil mMporpeccueii HasbIBaeTCs
YMCJIOBasA ITOCJIEOBATEIbHOCTh, Ka’KABIM UYJEeH KOTOPOIl, Ha-
YMHAA CO BTOPOIO, PABEH IIPEABLIAYIIEMY UJeHY, CI0KEHHOMY
C OODHMM W TeM JKe [AJs MaHHOU IIOCJIeOBATEJILHOCTU YHC-
JIoM, T. €.

a,.1=a,+d, tnene N, de R.

Yucao d Ha3LIBaeTCsA PA3HOCTHI0 apH(PMETUYECKON IIpo-

rpeccumu.

W3 paBeunctna a,,;=a,+d ciexyert, uto d=a,,,; — a,.

Yrob0sl 3amaTh apudMeTHUecKyio IIporpec-
cuio (a,), ZOCTATOYHO 3a7aTh ee IIePBBIY WiIeH a; |a,,,; =a, +d
1 PasHOCTH d.

Hanpuwmep, ecau a; =3, d=4, To moayuurcd apupmermue-
ckasd mporpeccusa 3; 7; 11; 15; ... .

Ecnu a, =2, d=-3, To apudpmernuecKkas IPOrpeccus HMeeT
Bupn 2; —1; —4; -7; -10; ... .

Eciu a, =-7, d=0, To Bce ujeHBI apuMeTUUeCKOHi IIporpec-
CUM pPaBHBI MeXKOy coboii: —7; —7; —7; —T; ... .

YTo0bl BBIUMCJIUTEL JIIO00I ujeH apudMeTHUYeCKOH IIporpec-
CUY, He BLIUNCJAS BCe MPEAbIAYINNe YJIeHbI, NCIOJIb3YIOT (hOpPMY-
JIy n-TO 4jeHa apuPMeTUUYeCKON IpPOrpeccuu

a,=a;+@n-1)d.
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Brisenem sty dopmysny. Ecau (a,) — apudmeruyeckas mIpo-
rpeccusi ¢ pasHOCTHIO d, TO, HUCIIOJIBL3YyS OIIpeaeeHNre, TOJY-
YMM BepHLIE PABEHCTBA:
a,=a,+d; as=a,+d; a,=as+d; ..;
a,_,=a,_s,+d; a,=a,_,+d.
C0:XuM 3T pPaBeHCTBA:

a2=a1+d
a3:a2+d
a4=a3+d

+ ...
an—lzan—2+d
a,=a,_1+d

ay+az+a,+..+a, +a, =

=a+a,+a;+..+a, ,+a, +d+d+..+d.

n—-1 pas
ITocue VIIPOIIEHUA IIOJIyUYM:
a,=a,+d+d+..+d.
n—-1 pas
Tax xak ymcJo ciaraeMbix d PaBHO n — 1, TO PaB€HCTBO IIpU-

MeT BU[

a,=a,+(n-1)d.
ITonyunnu dopmyny n-ro djgeHa apudmMeTUUeCcKOil mporpec-
cuu (a,).

®opmya n-ro 4jieHa apudpMeTnIeCKOn
nporpeccuu (@,) TO3BOJISET BBIYUCIUTDH
J10001 UYJIeH HIPOTPecCuu, 3HAs ee IePBBIN a, =a, +(n-1d
4JeH @;, HOMep YJieHAa N U PAa3HOCTH IIPO-
rpeccun d.

IIpumep 1. ITocremoBaTeabHOCTD (@,) — apudMeTHUecKas mIpo-
rpeccud, a; =2, d = 2,5. Haitnure 100-i1 uneH mporpeccunu.

Peurenue. Ilo (opmysie n-ro ujeHa MOJTYUNM:

Ao =0, +(100-1)d=2+99- 2,5 =249,5.

Omeem: 249,5.

IIpumep 2. IlocienoBaTeabHOCTS (@,) — apudMeTHuUecKas mpo-
rpeccud, a; =3, d=2,5. fIBadgerca ju YIeHOM 3TOU IPOTPECCUU
yucyo: a) 168; 6) 2017
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Pewenue. a) Ilo ycaosuio a, =168, a; =3, d = 2,5. IlogcTaBum
9TU 3HauUeHUsA B (GopMysy n-ro uieHa a,=a;+(n—1)d u mony-
yuM ypaBuHernme 168 =3+ (n—1)- 2,5. PemuB ero, moayuum, 4To
n =67 — Kopeub ypaBHeHUs. Tak Kak 67 — HaTypaJbHOE UHCJO,
TO umcao 168 ABIsAeTCA UJIeHOM STOI IIPOrpeccuu ¢ HoMepom 67.

0) IlomcraBum 3Hauenuda a,=201, a;=3, d=2,5 B dop-
MyJly n-ro uwieHa a,=a;+(n—-1)d wu 1monydyum ypaBHe-
Hne 201=3+(Mn-1)-2,5. Pemmmm ero: 201=3+(1n-1)-2,5;
198=2,5(n-1); 79,2=n-1; n=80,2. Tak Kak KOpeHb ypaBHe-
Hua 80,2 — He HaTypaJbHOe umcjo, To yucygo 201 He ABIAeTCSA
YJIEHOM 9TO¥ ITPOT'PECCUU.

Omeem: a) uuciao 168 ABIAeTCA YJIEHOM STOW IIPOTPECCHUN;
0) uncso 201 He ABIAETCS UJIEHOM 9TOH IIPOTPECCUM.

XapaKTepucTuuecKoe CBOMCTBO
apupMeTHUUECKOl Mporpeccuu

B apudmeTnueckoil mporpeccum Kask-
OBIA ee UJieH, HauMHAsA CO BTOPOrO, pa-

Ay 11ty 41
BE€H CpeqHEMY apmbme'rnqecxomy IIpeabl- a,=——]——

2
IYIIEero 1 IIOCJIEeLYIOIIEero (COCeTHUX C HIIM)
mpu n > 2
ap _1+0, 41
4JIeHOB, T. €. 4, = —— mpu n = 2.

@ Jlokasamenvcmeo. B apudgmeruyeckoin mporpeccuu (a,) nas
ujieHa a, 3amuineM 1o (GopMyJie n-To uJjeHa HTPeIbIAYITUHA u
MOCJIeAYIONTNHA YJIeHb, T. €. A,_1 U 4, , 1

a,_ ,=a,+dn-2), a,.,=a,+dn.
Haiinem ux cpenHee apudmeTnuecKoe:

@p-1+0, 01 a+d(n-2)+a;+dn _ 2a; +2d(n-1)

2 2 2
=a,+d(n-1)=a,.

CupaBenauBo U 00paTHOE yTBEpP:KIEHIE:

ecJu B IIOCJIEIOBATEIbHOCTM KaKIbINl ee UYJIeH, HaUWHAsA CO
BTOPOTO, PABeH cpegHeMYy apU(MeTUUECKOMY IIPEIbIAYIIEeTro u
MIOCJIEAYIOMIETO (COCeJHUX C HUM) UJIEHOB, TO IIOCJIE0BATEIbHOCTh
ABJIAETCA apu(phMeTNUEeCKON TPOTrpecCuer.
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@ Horxaszamenvcmeo. IlycTh B HEKOTOPON UMCJIOBOU IIOCJIEHO-
BaTeJbHOCTU (@,) Ka'KIbIA ee 4YJIeH, HaUMHAA CO BTOPOTO,
paBeH cpegHeMYy apu(p)MEeTHUYEeCKOMY IIPeAbIAYIIEro M IIoCJie-
Ay 110,41

2
a,-a, ,=a,,,—a,, 3HAUUT, PA3HOCTb KAa’KIOr0 ee UJIeHa C

MIPebIAYINUM YJeHOM €CTh OTHO U TO Ke uucjio. O0o3HauuM
ero d, TMOJNy4YuM da,.,— a,=d Tpu J0OO0M HaTypaJbHOM I,
CJIeIOBATEJbHO, d,,1=a,+d. 3HAUUT, IO OIPEIEJCHHUIO
TIOCJIeTOBATEIBHOCTL (a,) — apudMeTHUecKas ITPOTPECCUs.

IYIOIEeTO YJIEHOB, T. €. . Torpa 2a,=a,_,+ a,.1,

O6a yTBepKAEHUS MOXKHO OOBLEeUHHUTH B OILHO, KOTOPOE
HA3bIBAETCS XapPaKTEPUCTHYECKMM CBOMCTBOM apudMeTHdyecKoin
IMPOrpecCcuu:

YKCJIOBAsA IIOCJEIOBATEILHOCTh SABJISIETCS apU(pMeTHUecKOin

Iporpeccueil TOTma W TOJBKO TOIZa, KOTma KasKIbIA ee UJIeH,

HAuUMHAsI CO BTOPOTO, PaBeH CpeaHeMy apu(pMeTHUYeCKOMY
ap_1t+ 0841

IIpenbplaAymnero u mocjaeayomniero 4jeHoB: a, = f

Ilpumep 3. IIpoBepbTe, ABIAAETCS Ju apupMETUUECKOH IIPO-
rpeccueil mocjen0BaTeJIbHOCTD, 3agaHHass (hOPMYJIOH
a,=2n+ 1.
Peurenue. 3anuiiieM s a,=2n+ 7 TpegbIAYITUN U TOCJIe-
IYIOIINI UJEeHBI II0CJIeI0BATEIbHOCTH:
a, 1=2n-1)+7=2n+5; a,,:=2n+1)+7=2n+9.

Haitigem cpensee apud)mMeTnyecKOe d3TUX YJIEHOB:

(2n+5)+(2n+9) 4n+14
2 T2
ITo xapaKTepHuCTUYECKOMY CBONCTBY apu(MeTHUeCKOH IIPOo-

TPECCUM TOCJIeIOBATEIbHOCTD @, =2n + 7 ABiAeTcsa apudme-
THUYECKOH IPOTrpeccueri.

=2n+T7=a,.

@ Omnpenenenue apuMeTHIECKOI IIPOTPEeCCUH
1. ITocsiemoBaTEILHOCTD Tark Kak IOCIEZOBATEIHLHOCTH SBJIAETCS
2:12; 22; .. apu(dmeTnyecKol Iporpeccuei, To Haii-

mem ee pasuHocTb d=12-2=10. Torma
KaKABIN CJIEAYIONINIA UYJeH IIOCIemoBa-
TEJILHOCTY PABEH IIPEALIAYINEMY, CI0MKEH-
"Homy ¢ umesom 10: 2; 12; 22; 32; 42; ... .

ABJIETCS  apupPMeTUUecKou
IIPOTpPecCUei. IIpomomxure
IOCJIEJOBATEIbHOCTb.
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2. U3BecTHBI ujleHbI apudwme-
TUYECKOM ITPOTrPecCuu:
ag=-2; a;=3. Haiizure pas-
HOCTB 9TOH IIPOTPecCUm.

Haiinem pasHocTh apugMeTHUeCcKOun
TIPOTPECCUN:

d=a,,1—a,, d=a;—ag=3-(-2)=5.

dopmyna n-ro 4iaeHa

apudMeTHYECKOIl Mporpeccun

3. ITocienoBaTenbHOCTS (a,) —
apudMeTHUecKasa IMPoOrpeccus.
Haiinure nBaaaTHIN YJI€H IIPO-
rpeccum, ecau a; =3, d=1,6.

ITo popmysne n-ro wieHa apudmMeruyec-
KO¥ mporpeccui a, = aq + (n—1)d nouy-
UUM: G99 =3+ (20-1)-1,6=33,4.

4. 3anumure @Qopmysny n-ro
ujieHa i apu(pMeTUUecKOoun
nporpeccuun —15,5; -14,9;
-14,3; ... u HaliguTe ee ABaJI-
IaThIN YJIeH.

Ilo ycnoBuio a;=-15,5, ay=-14,9,
Torga d=as—a;=-14,9-(-15,5)=0,6.
3anumiemM (GopMyJsy n-ro 4ieHa TaHHOKU
apu(MeTHUeCKoll IPOrpeccuu, MOLCTa-
BUB B GopMyay a, =a;+(n—1)d sHaue-
HUSA A1 4 U d:
a,=-15,5+(n-1)-0,6;
a,=0,6n-16,1.

ITomgcraBuMm n = 20 B hopmMyJy n-ro uie-
Ha JaHHOUW apu@MeTHUecKoil Iporpec-
CUM U HalieM ee IBAAIATHIA UJIeH:
a90=0,6-20-16,1=-4,1.

5.B apudmeTnyeckoi mpo-
rpeccuu (a,) H3BECTHO, UYTO
a;=-5,6; ay=-4,8. Huciuo 16
SABJIAETCA UJIEHOM 35TOI Tpo-
rpeccuu. Haligure ero HOMED.

Taxk xkak a; =—5,6; ay=—4,8, To
d=ay—a;=-4,8-(-5,6)=—4,8+5,6=0,8.
Ilo ycnosuio a, = 16.

Bocnonbayemes ¢popmynoit
a,=aq,+(n-1)d, rorga

16 =-5,6+(n—-1)-0,8;

16 =-5,6+0,8n-0,8;

16 =0,8n-6,4;

22,4=0,8n; n=28.

6. B apudmernyeckoir mpo-
rpeccuu ag =38, a;o=16.
Haiinure pasHocTh mporpec-
CUU U ee IepPBBII YJIeH.

ITo ycmoBuio
ag=a,1+5d=8, ajp=a,+9d=16.
Pemuwm cucremy ypaBHEeHU
a,+5d =8,
{al +9d =16.
Brrutem u3 BTOpPOTO ypaBHEHUA IIEPBOE,

noayuum 4d =8, orkynga d = 2. Ilogcra-
BUM d =2 B IIepBOe ypaBHEHUE CHUCTe-

MBI, IOJIYIUM aq =—2.
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XapaKTepucTUIeCKOe CBOIICTBO apu()MeTHYEeCKO! MPorpeccuu

7. Haiigure BOCHMOI uJieH ITo xapaKTepUCTHUECKOMY CBOUCTBY
apu(PMeTUYecKO mIporpeccuu apudMeTHnUecKoil IIporpeccuu

(a,), ecnu a; =21, ag=29. a, 1+a,.

a,=—————, T. €.

2
a7 +ag  21+29 _95
ag=——(7———=———"—=25.
2 2

8. Ilpm KaxkoM B3HAUYEHUU X ITo xapaKTepHUCTUUECKOMY CBOMCTBY
TIOCJIeJOBATEIBHOCTH x—1; IIPOTPECCUU IIOCJIEN0BATEIbHOCTD SIBJISI-
4x —9; 4x + 2 asnserca apud- ercsa apu(pMeTHUECKOIl Iporpeccueii,
MeTHUYeCKO# mporpeccuein? ecId KaKABIA ee UWieH, HauuHAA

CO BTOPOTO, PaBeH cpeiHeMy apudme-
TUYECKOMY TPEABIAYIIEr0o U IOoCcJe-
IYIOIEeTO YJIEHOB:

(x=1)+(4x+2)
—_—

Pemum nmosyueHHOe ypaBHEHUE:

8x—18:5x+1;3x:19;x:6%.

4x -9 =

o 1. B apudmerudeckoii nporpeccuu (a,) n-i 4ieH BIUUCIAETCA 110 GopMyIe:
a)a,=a;+d; 0) a,=a; +nd;

B) a,=a; +(n-1)d; T) a,=aq+ 2dn.

Bribepure mpaBUJIBHBINA OTBET.

2. TlocmemoBaTesbHOCTH (@,) ABIAeTCA apu(MeTHUUECKON IpOrpeccuei,
ecJIu IJIs1 BCeX YJIEHOB ITOCJI€[IOBATEJIHbHOCTH, HAUUHASA CO BTOPOTO, BBIIIOJ-

HseTCdA YCJIOBHE:

a) a,=0a,_1+a,41; 0)a,=a,_1-api1;
_ . Ap_11+0p 41
B) 4, =0Qp_1"0pits r) aan

BribGepuTe mpaBUILHBIN OTBET.

4.43. JJlamHas mOCJeIOBATEJIHLHOCTh SABJIAETCA apudmMermryec-
KOM IIporpeccueil, oIpeenTe PasHOCTL IIPOTPECCUM 1 HANAUTe
cJenyrolye TPU ee ujeHa:

a) 2; 4; 6; ...; 0) -1; -4; -7; ...;

B) 2; 5; 8; ...} r 0,1; 0,2; 0,3; ....

4.44. TlepBoiii wieH apudpMeTHUECKON Iporpeccuu paBeH 5,3,
a pasHOCTb paBHaA 3. HazoBuTe 5 mepBbIX UJIEHOB 9TOM apudmeru-
YeCcKOIi IPOI'PeCcCUm.
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4.45. Kakue 4jeHbI IPOrPEeCcCUur MOKHO HCIOJIb30BATb, UTOOBI
OIIpeleINTh PA3HOCTh apU(PMETUUECKON IIPOrPEeCcCU:

a) -8; —4; 0; 4; ...; 0) 8,5; 8; 7,5; 75 ...;

8)9;9;9; 9; ...; r) \/3;243;33;443; .2

Haiimure miecToil 4jaeH IPOTrPEeCCUN.

4.46. Haiigure pasHocTb apudmMeTmuecKkoil mporpeccuu (a,),
ecJIn:

a) a; =12, a,=—-6; 0) ag="1,2, ag=28,5;

B) a,;= 82, a,5=5v2; r) a,= 3%,(1“1:2%

4.47. B apudmeruueckoii nporpeccuu —100; 0; 100; ... Hafigu-
Te HOMEp ujieHa, paBuoro 1000.

4.48. Pasuoctb apudmeTuyeckoil mporpeccuu (a,) paBHa 4.
HaiimuTe mepBbIii 1 BTOPOM UJIEHBI STOI IIPOTI'PECCUU, €CJIM:

a) az = 5; 0) a;=-2;

B) a;=1,5; 1) az= —3%.

4.49. HcnoabayiiTe (GopMysy n-TO ujieHA apudMeTHUEecKOi
nporpeccuu (a,) IJis BBIYKMCJIEHHUS IIIECTHAAIIATOrO UJieHA 3STOM
IPOrPeCcCuu, ecJIu:

a) a; =5, d=-3; 6) a, =-0,2, d = 10;

B) a,=0,d = 13 D a=15,d=-5.

4.50. Jnsa apudmeTnuecKoi mporpeccuu (a,) BbIpasuTe uepes
a; nd:

a) as; 0) as; B) d3; T) Q190-

4.51. IlocnemoBaresbHOCTD (a,) — apudmMeTnyecKas Iporpec-
cus. Bripasure ag, uepes:

a) a; u d; 0) a3, u d; B) a5 u d; T) a4 u d.

4.52. 3anumure GoOpMyay n-TO UJE€HA U HAUIUTE Gy, Qo U
Qs 018 apudMeTHUecKoil mporpeccuu (a,):

a) —26; —21; -16; ...; 0) 7,8; 7,1; 6,4; ...;

B) —\/5; —\/5; —\/5; e} T) %; %; 1; ...

4.53. s apudmermueckoii mporpeccuu (a,) M3BECTHO, UTO
a,=—4, a;=2. Hailifiure pasHOCTbL IIPOTPECCHM, ee TEepPBbIA U
IBaAIlaTh OATHIA YJIEH.

4.54. B 6ensobak rpysoBoro aBromobuss 3anauau 600 s GeH-
3uHa. B mepBBIfl JeHb myTu ObLIO0 m3pacxomoBamo 30 g OeHsuHAa,
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a B KaKIBLII CJHOeAVIOIWII JeHb pPacxXoJoBajy Ha 5 J OeH3uHA
OosbIlie, ueM B mpenbiayiuii. CKOJIbKO JUTPOB OeH3MHA HM3pac-
XOZOBAJIX B MATHIN [eHb; B CEAbMOIi HeHb?

4.55. Kak ompenenutb, SABAAETCA JU UYKUCIO0 142 ujgeHOM
apudmMeTnueckoil mporpeccuu —18; —16,4; —14,8; ...? Kakoii Ho-
Mep MMeeT UJieH IIporpeccuu, paBHbi 1427 MoxKHO Jiu 0e3 BBI-
YHCJIeHUH OMPeNeInThb, SIBJSETCSA JIM YJIEHOM JAaHHOI IIPOrPEecCUu
yucygo 15?

4.56. B apudmermueckoii mporpeccuu (@,) H3BECTHO, UTO
a,=-73 u a,=-6,4. fBnderca gu YJIeHOM AAHHON IIPOTPECCUU
qpcJo 267

4.57. TlocnenoBareabHOCTD (@,) — apudMeTHuuecKas IIporpec-
cud, a, =4,5, d=-0,6.

Haiizure HOMED NEpPBOro OTPHUILATEIHHOT'O UYJIEHA JTOU TIPO-
rpeccun. Kakoil Homep MMeeT UJjieH JaHHOI IIPOrpeccuu, PpaBHbBIH
—15,9? CKOJIBKO UJIEHOB JaHHOM IIPOrPECCHl, OOJIBIINX uncaa —51?

4.58. Ilepsolil ujieH apudMeTHUECKOll IIporpeccuu paseH —37,
d =1, n-it unen paBeH 78. CKOJBKO UJIEHOB y 9TOIl IPOTIPECCUU OT
IIepBOro [0 n-To 4jieHa, BKJIUYad 5TH wieHbl? Haligure Koauuect-
BO BCeX IEJIBIX UMCEJI, IPUHALJIEKAINX IIPOMEKYTKY:

a) [-37; 78]; 0)[-15; 49]; B) [-23,8; 89,2].

4.59. Kypc 0340pOBUTEILHBIX TPEHUPOBOK HAUMHAIOT C 3aHJ-
TUS MPOJAOJIKUTENIbHOCTHI0 10 MUH. 3aTeM KasKIbIi CJIeTyIOITUA
IIeHb BpeMsA TPEHUPOBKY YBEJIWUYMBAIOT Ha 3 MUH. B Kakoil neHb
C MOMEHTA HauaJia 3aHATUN IIPOJOIKUTENHLHOCTh TPEHHPOBKU
IOCTUTHET 25 MUHYT; cTaHeT 0oJibilie 45 MUHYT?

4.60. MoxkHO i HAWTH HEPBBLIN UJeH apu(pMeTUUYeCKOH IIpo-
rpeccuu (c,), ecuu:

a) ¢1, =48, d =-2;

0) c5,=11,8, d=0,3;

B) co=82,d = /22

ITo pesysbraTamM BBIUMCJEHUN claesiaiiTe 0000IIeHUE.

4.61. Kakoit popMyI0ii MOMKHO BOCIIOJIL30BATHCSA, UTOOLI Hali-
TH PasHOCTh apudMeTHUeCKOll mporpeccuu (a@,), €Cau H3BECT-
HO, UTO:

a) a; =-12, a5 =16;

2
0) &= 2, a5= 6.5

B) a,= 197, ag= 27?2
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4.62. B apudmeTnueckoil mporpeccum a;o =59, d =3. Kakoit
U3 YJIEHOB TIPOTPECCUU A;; Qg Ay MOKHO HAWTU, HE WCIOJb3YSA
dbopmyny n-ro unena? Haiinure a;; ag; ag.

4.63. B apudmeruueckoit mporpeccumu a;;= 11,8, a,s=10,2.
Hatigure a,; d; a,3. BeinmosnuTe 3aanne pasHbIMU CIIOCOOAMU.

4.64. B apudmermueckoii mporpeccuu (@,) H3BECTHO, UTO
a;5=10, a,,=6. Halizure pasHOCTH IPOrpeCCHU U €e IEPBBIA
yjgeH. Kak BBIUMCINTH Pa3HOCTH APU(PMETHUYECKON MIPOrpecCUM
10 3aJaHHBIM IBYM ee ujgeHam?

4.65. Haiigure TpuAnaTeiii ujieH apu(pMeTUUYeCKOU IIporpec-
cuu (a,), ecii U3BECTHO, UTO:

a) ag = 56, ag = —4:;

6) Ay = _8,55 Ay = 1375;

B) a,;= —310, ay; = ~154/10.

4.66. CKOJIBKO IIOJIO}KUTEIbHBIX UJIEHOB COAEPIKUT apudMeTu-
yeckas mporpeccud 8,3; 7,9; 7,5; ...7

4.67. HaiiguTe HOMep IIEPBOTO OTPHUIIATENIBLHOTO UjieHa apud-
MeTHYEeCKOil mporpeccuu (c,), ecau ¢; = 2%, d= —%.

4.68. HaiinuTe mepBbIi MOJOKUTEIBHBIN UJieH apudmMermryec-

KO¥ mporpeccuu —6/3; —%; —5J3; ...

4.69. Ecau mexkny umcaamu —12 m 8 HYKHO BCTaBUTH CEMb
TaKUX YHCeJ, YTOObI OHM BMECTE C JaHHBIMU YHCJIaMu o0pasoBa-
Ju apu(MeTUUECKYI0 IIPOrPECCHio, TO KaKO HOMEpP MMeeT UJIeH,
paBHBIIT 8? Yemy paBHa pPasHOCTL 9TOH apuUPMETUUECKON IIPO-
rpeccuu?

4.70. KakxuM CBOCTBOM MOYKHO BOCIIOJIb30BAThCS, UTOOBI HAl-
TU AECATHINA YJIeH apu(ph)MeTNUeCKOMN ITPOTrPECCUHU, €CJIU AEBATHIN 1
ONWHHAIIIATBIA ee UJeHbl COOTBETCTBEHHO paBHBI —12,3 u 5,77

4.71. B apudMeTmuecKOll IPOTPECCUU Qyg = 6%, Qg = 1%.
Hatigure a.9; d; a,; a4. BbilosHUTEe 3ajjaHVe PasHBIMU CIIOCO-
oamu.

472, Haligure, mpy KakKOM 3HAUYEHUM IIEPEeMEHHON 3Haue-
HUS BBIPAXKEHUI OYAYT SBJISTHCA IIOCIEI0BATEJIbHBIMU UJeHAMU
apu(pMeTHUYEeCKO IIPOTrPeCcCum:

a)bx+2; x—4 u 7-2x;

6) x2—8; 5bx+3 u 3x + 6;

B) x>+ 5; x*+x u 8x— 14.
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4.73. CymMa Tpex IepBBIX UJIEHOB apu(pMeTHUYeCKOM Iporpec-
cuu paBHa 51. HaiiguTe BTOpOI UjJIeH HPOTPECCHUI.

4.74. JToxkaskuTe, UTO 3HAUEHHUA BHIpaskeHui (a +b)%; a’+b? u
(@ —b)® aBagIoTCA TOCIENOBATEILHLIMKU UJIeHAMM apudMeTHuec-
KO ITPOTPEeCcCUU.

4.75%, TIpoBepbTe, ABIAETCA JI apU(PMETHUECKO IIporpeccu-
el II0CJIeI0BATEIbHOCTD:

a)b,=Tn+1; 6) ¢, =3 — b5n; B) x, = n% r) y,=12n.

Ecau ma, To HafiguTe ee MePBBIN UJIEH U PA3HOCTD.

4.76* HaiiguTe NepBbIN UYJeH U PasHOCTh apu(PMETUUECKOH
nporpeccuu (a,), eciau:

a)a,+ag=30 u a;+ a,,=60;

0) a9y —a19=12 u a,4=18;

B) A3+ a;9=46 u ayy— 2a5=27.

4.77* Haiigure BOCHMOI uJieH apudMeTHUeCKOH Iporpec-
cuu (a,), ecau M3BECTHO, UTO Qq3+ A4+ ay5=15 u ayay, =—-210.

4.78*% B apudmeTnueckoil mporpeccum a,=-1, a,+ as=-20,
a,=-22. Hainure n.

4.79* B apudmMeTnUeCKOHi IIpPorpeccuu

a,+a,+a;+a+ a;5+ a,g=147. Hasinure a, + ag+ a;; + ay5.

4.80%. Apudpmeruyeckue mporpeccuu (a,) u (c,) 3amaubl GoOp-
MyJIaMU CBOMIX N-X UJIEHOB a,=43 —2n u c¢,=3n—67. Ects ju B
ATUX IIPOTPECCUAX PaBHBIE UJEHBI C OMUHAKOBBIMU HOMepaMu?

4.81*%. Jlana apudmermdeckas mporpeccus (a,). Ompexmenu-
Te, ABJAETCA JU apu(pMeTHUECKOI IIporpeccueil II0cJieoBaTeb-
HOCTb:

a) Ay; Ay; Ags oo} 0) a;+95; a, +5; as+5; ...;

B) 3ay; 3a,; 3as; .5 T a’;ar;al;..

4.82*%, B apudmeruueckoii mporpeccuu a,="7. Ilpu Kaxom
3HAUEHUW PASHOCTU IPOTPECCUM 3HAUEHWE CYMMBI @, ° ds+ dy* dg
OymeT HanMeHbIINM?

4.83. JlamHas mocJeJ0BaTENIbLHOCTh SABJISETCS apudmMeTHryec-
KOM IIporpeccueil, OIpeesiiTe Pa3HOCTL IIPOTPECCUM 1 HAWAUTe
cJenyIolye TPU ee ujieHa:

a) —10; -5; 0; 5; ...; 0) 9,2; 8,2; 7,2; 6,2; ...;

B) —2; —2; —2; —2; ...; 1) 5V2; 8V2; V2; -2 ...
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4.84. PasHocTh apudmeTuyeckoil mnporpeccuu (a,) paBHa 3.
Haiinure mepBbIil UjieH IPOTPeCcCUM, €CJIU:

a) a, =T, 0) a,=-1; B) a,=4,5; r) a,= —1%.

4.85. J[Ina apudmeTuuecKoi mporpeccuu (a,) BBIPA3UTE dg
uepes:

a) a, u d; 0) a;; u d; B) Gy U d; r)as u d.

4.86. B apudmernueckoii mporpeccun (a,) M3BECTHHI IEPBBIH
YJieH @, U PasHOCThb d. 3amuInure (POPMyYJIy n-TO YIeHa 9TON IPo-
Tpeccuy W HANIUTE dg, A1y U Ay, ECIU:

a)a, =3, d=-2; 6) a,=-7,d=8;

B) a, =4, d=0,25; ) a,= —/2,d = -52.

4.87. na apudmeTudecKoil mporpeccuu (@,) M3BECTHO, UTO
a,=06; a;=-1. Hafizure pasHOCTbL IPOTPECCUU U JECATHINA UJIEH
aToii mporpeccun. Kaxoit ¢opMyI0ii BbI BOCIIOJIb30BAJJIKUCH?

4.88. IlocrmenoBaTenbHOCTD (¢,) — apudmMeTnyecKas Iporpec-
cus, ¢;=8; d=-1,5. fBadgerca Ju YUJEHOM BTOUM IIPOTPECCUU
YHCJIIO:

a) —132; 6) —37?

4.89. Typucr miaaHupyeT B3dATh HAIPOKAT aBTOMOOWJIb.
CroumMocTh TpOKaTa BKJIOUYaeT omiaTy 3a nepsBbie cyTKH (100 p.) u
oIIaTy 3a KaKable cienyromiue cyTku npokara (30 p.). CKoabKo
HYKHO OygeT 3alljlaTUTh 3a aBTOMOOWJIb, B3SATHIN HaIpOKaT Ha
3 cyToK; Ha 5 cyToK? CKOJIBKO CYTOK IOJb30BAJICA aBTOMOOMIEM
TYypUCT, 3amjaTuBmmuii 3a mpoxar 280 p.? Ha cKoJIbKO CyTOK
MOJKeT B3SATh aBTOMOOWJIb HAIPOKAT TYPUCT, PACCUUTHIBAIOIITUI
MOTPaTUTh Ha 310 He 6osee 250 p.?

4.90. ITocnegoBaTenbHOCTH (@,) — apudmMeTryecKas IpoOrpec-
cus. Halimure mepBbIfi UYJIeH STON IIPOTPECCUU, €CIAU a5 = 29;
d=-3.

4.91. UcmonbsyiiTe (GopMyay n-ro ujeHa apudMeTHUECKOM
oporpeccuy U HaHWAWUTEe pPa3HOCTh apudpMeTHUEeCKOH IIporpec-
cuu (x,), eciu U3BECTHO, UTO X; = 56,75 xyy =—12,3.

4.92. B apudmeTuueckoil mporpeccumu a,;=25; d =-2. Haii-
IUTE ay; Q75 Gy

4.93. B apudmeTnueckoii mporpeccum a,, =-—6,5; a;,=-7,3.
Haiigure a;; d; a,5; ay-

4.94. B apudmermueckoii mporpeccuu (@,) H3BECTHO, UTO
aq=-19, a,; = 13. Haiigure a;; d; as,.
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4.95. Omnpegenure, ecjud BO3MOMKHO, CKOJbKO OTPHIIATE]b-
HBIX UJIEHOB COMep:KUT apudmMeTnueckas Imporpeccus -—112;
-108; —104; ... .

4.96. Haiigute mepBBIN NHOJOMKUTENbHBIN UJIeH apupmMeTu-
YyecKoi mporpeccun (a,), ecau a; =-9,5; d =0,4. Oupexnesnure ero
HOMeD.

4.97. Mexay unciaMu -3J5 u 95 Bcrasbre mecTs Ta-
KMX Ymnces, 4TOOBI OHM BMeCTe C AAaHHBIMU UHCIaMU oOpasoBa-
JU apupMeTHUecKyio mporpeccuio. Kakoii mHomep OyaeT HMeTh
qucio 95?2 Yemy paBHaA pPasHOCTH 9TOUW apu(pMEeTHUECKOU IIPO-
rpeccun?

4.98. Haiigure nATHAAIATHIN YJeH W Pa3HOCTh apupMeTmryec-
KO¥ ITporpeccuu, ecjau YeThIPHAAIATEIN U IIeCTHAAIIAThIN ee uje-
HBI COOTBETCTBEHHO paBHBI —43,6 m —28,4. KakuM CBOICTBOM BbI
BOCIIOJI30BAJIUCH?

4.99. Bocmoab3yiiTech XapaKTepPUCTUYECKUM CBOHCTBOM
apu(MeTnUeCcKOM mporpeccuy W HaWAWTe, IIPW KAaKOM 3HAUEHUU
mepeMeHHOII 3HaueHus BhIpaskeHuul 9 —4x; 2x+5 u 3x —1 Oyayr
SABJATHCA IIOCJIEOBATEJIbHBIMU YJieHAMHU apu(pMeTUUecKOi IIpo-
Tpeccum.

4.100%*. [Joxkaskure, 4TO IIOCJEI0BATEILHOCTD @, = 5n — 1 aBas-
eTcsa apu()MeTUUEeCKON IPOTPecCuei.

4.101%, TIpoaHamusupyiTe yCJIOBME U HAWAWTE NEPBBIN YJIEH
U Pa3HOCTh apu(MeTHUUEeCKOU mporpeccuu (a,), ecim:

a)a,+a;35=47 u ag+ a5 = 68;

0) ay+as=42 u a,y—a, = 54.

4.102*%, B apudmMeTnuecKoll HPOTPECCUU TPETHUH U AeCATHIN
YJIeHbI COOTBETCTBEHHO paBHBI 12 m —2. Haligure cymMmMy BTOPOro
U ONVMHHAJIATOTO UJEHOB ITPOTPECCUMN.

4.103%, [Jana apudmerudueckad mnporpeccus (a,). Onpenesure,
SABJIAETCS JIU apuPMeTUUECKOH Iporpeccueil mocae0BaTeIbHOCTD

—0; —A3y —As5} e«
O —

4.104. Boruucaure: (3\/5 + 2)2 + (6 - \/5)2 .
4.105. Haiimure sHaueHune BhIpAKEHUS
HOK (16; 24; 48) + HOII (48; 49).
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YA

4.106. Ha pucyuxe 93
nsobpaked rpauk QyHKIIN
y=1f(x). IlocrtpoiiTte rpadur
QyHKIAU:

a) y =[x —1);
0) y = f(x + 2);
B) y = f(x) - 2; 1 23 4%
1) y=f(x)+3.

4.107. PemiuTe HepaBEHCTBO
MEeTOIOM MHTEpPBAJIOB:
a) (x — 1)(x? — 6x +9)(5 — x) > 0;
2_ Puc. 93
6) (Jc2 4)(x+5) <o. uc
x“ +4x+4

@ 4.108. Bripasure n u3 (popMyJIbl CYMMBbI VIVIOB N-yIrOJbHAKA
S = (n - 2) -180°.
4.109. IIo ¢dopmyae uyucia Bcex AUATOHAJEH nN-yroJbHUKA
HalguTe umcyao guaroHaJsein 20-yroibHHUKA.
4.110. Haiigure cyMMy paiioHAJIbHBIM CIOCOOOM:

2+0,34-1,246 + 0,66 — 2,754.

Paccmorpum 3amauy. IIBoe Apyseil pemiuam yJaydIiuTh 3HAa-

HUe aHIVIMMCKOrO f3bIKA M KaXKIBIN JIeHb YUYUTH Ha 3 HOBBIX
caoBa 0oJibIlle, ueM B HpeabIayiuii. CKOJIBKO CJIOB BBIYUUT KakK-
IbIl u3 apyseit 3a 10 gHel, ecJu OHM HAUHYT C OJHOTO CJIOBA?

Jia pereHus 5TOW 3ajauym HYKHO HAWUTH CyMMY AeCATH
NepBBIX UJEHOB apudmMeTuyecKoyd Iporpeccuu (a,), y KOTOPOH
a,=1,d=3.

BosHukaeT Bompoc: Kak HAWUTH 3Ty CYMMY, He BBIUMCJIIAS BCEX
IeCSITU UJIEHOB IIPOrPECCUu?

B oOmiem Bupae sTa 3amavya OPUBOAUT K HEOOXOSMMOCTH BbI-
Boia (DOPMYJIBI CYMMBI 7 IIEPBBIX UJIEHOB apu(p)MeTUUEeCKOHN MIpo-
rpeccuu: @, + ay+ ... +a,.

Has Toro uToObI BBIBECTU 3Ty (OpP-
MyJy, OOKa)XeM CBOMCTBO: CYMMBLI IBYX
YJIEHOB KOHEUHOU apu(p)MEeTUUeCKON IIPO-
rpeccum, pPaBHOYJAJIEHHBIX OT €e KOHIIOB,

a,ta, . 1=0,1a,
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PaBHBI MeKAy €000l M paBHBLI CyMMe IIEPBOTO U IIOCJIETHEro ee
YJIEHOB, T. €. A, + A, =As+ A, 1 =03+ A,_9= ... .

B obmewm Buge: a,+a, ,,,=0,+a,.

Joxazamenvcmeo. Ilpeobpasyem cjaraemMble B JIEBOH Yac-
TH PaBEHCTBA, BOCIOJbH30BABINNCHE (OPMYJION n-TO YJeHa:
a, =a,+(k-1)d; a,_,,, =a,+(n-k)d. Torga momyanm:

ay+a, ,,1= a+(k-1)d+a,+(n—-k)d =
=a+dk-d+a,+dn-dk=a,+a,+d(n-1)=a, +a,.

C moMoIIbi0 JOKA3aHHOTO CBOICTBA HalJeM, HAaIIPUMeED, CYyM-
My BCeX HaTypaJbHBIX umcea oT 1 mo 50.

Harypansubie umcaa or 1 go 50 cocraBiasioT apudmermnue-
ckyio mporpeccuio 1; 2; 3; ...; 50. IlepBbIii uyieH 3TOH mporpec-
cuu paBex 1, mociaemuuii paBen 50. Bcero B aToii IIporpeccuu
50 useHOB.

ITockoabKy aq+a5=1+50=51, To U ay+a,=a; +as,=51,
n a3 + a48 =a, + a50 = 51, T ay + a47 = 51, ceey a25 + a26 = 51 (pI/IC. 94),
TO UCKOMas cyMma paBHa bl * 25 =1275.

a1+ a2+ a3+ v a25+ a26+ +a48+ a49+ a.,
1+2+3+...+25+26+...+48+49+ 50
me
51

51
51
Puc. 94 Bceero 25 map

BriBenem (opMysay CyMMBI 72 HIEPBBIX YJIEHOB apud)MeTmyec-
KOI IIPOrPecCuu.

O6osHauuM a; +a,+ ... +a, depes S, W BAMUIIEM BTy CYMMY
IBajKIBI: C IIEPBOT'O YJIeHA [0 N-TO U C N-TO UjeHa IO IIePBOro:

S, =a,+a,+..+a, +a,
S,=a,+a, ;+..+a,+a,.
CJI0K¥MM 5T Ba PABEHCTBA U IIOJYYMM:
2S, =(a1+an)+(a2 +an_1)+...+(an_1 +a2)+(an+al).

Ilo cBoiicTBY a,+a, , .= a,+ a, 3aMEeHIM KaKIyl CyMMYy B
CKOOKax Ha a; +a,.
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Yucso BcexX TaKMX IIap CyMM pPaBHO 7N,
3HAUUT, YABOEHHAs MCKOMAas CyMMa paBHA:

a+a,

ZSn:(a1+an)-n, T.e. S, = *n — ¢op-

MyJia CyMMBbBI N IepPBBIX YJEeHOB apugmeru-
YeCKO! IIporpeccuu.

Wpea makoro mokasaTelbCTBa ITPUHAIJIE-
JKUT BBIJAIONIEMYCA HEMEIIKOMY MaTeMaTUKY
K. Tayccy (1777—1855).

DopmMysTy CYMMBI 77 IEPBBIX UJIEHOB apud-
K. ®. Tayce MEeTUYECKOU IIPOrpecCMy MOXKHO 3aImcaTb U
B apyrom Buze. I{nsa sToro mo ¢opmyse n-ro

yieHa apudMeTUYECKOl IPOrpeccuy BHIPA3UM a, uepes a, u d u
a +a a +a;+d(n-1 20y +d(n-1
noxyunmm: S, =+ " -p=-1""1 (n-1) ., - 2 *d-1)
2 2 2
Ecan usBecTeH HepBbIH YieH NMPOrPecCMH M PA3HOCTh, TO

2a; +d(n-1) "

YAOOHO HCIOIB30BaTh hopmyay S, =

2
IIpumenum aTy (opMysy K 3aJade O KOJMUYECTBE BBIYUEH-
2-1+3-(10-1)

HBIX MHOCTPAHHBIX CJIOB U Iojayuum: S;,=

5 - 10,
Si0=29 5 =145. KRaxaplii u3 npyseil BBIy4nUI 10 145 HOBBIX CJIOB.
Ilpumep 1. HaiizuTe cyMMy NOSATUIECATU TEPBBIX UYJIEHOB
apudMeTnyecKou nporpeccun 3; 7; 11; 15; ... .
Pewenue. B aToii mporpeccuu IepBLIiI UJeH paBeH 3, a pas-
HocTh d=T7-3=4. Ilpume-

HUM (GOPMYIY CYMMBI @opMyabl CYMMBI 1L TIEPBBIX
YJIEHOB apu(pMeTnIecKoi
S, = %(n_l) ‘n NMPOTPeCcCHuu
i n =50 u moayunm: S, = “'I‘LT“n .
2-3+4(50-1) B
Sjo= 550 = 5050. S,,:z‘”%("l)-n
Omaesem: 5050.

Ilpumep 2. B apudmMeTnuecKoii mporpeccuu a;=-—2, ag;=44.
Haiigure cymmy 85 mepBBIX UJIEHOB apu(pMeTHUECKOM IIPOTPECCUH.

a1+an

Pewenue. Ilpumerum dopmynry cymel S, = g~ 1 U oy
s gy =005 855 S = 214 . 85=21-85=1785.

Omeem: 1785.
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@ @DopMyabI CyMMBI 7L IEPBBIX YIEHOB apuGMeTHUYeCKOoil Iporpeccuu

1. Haiigure cymmy Iiectu
TMepBLIX UJIEHOB apudme-
TUYECKON IPOTpPeccuu, ec-
JIU ee IePBBIA YJIEH paBeH
—2, a pasHOCTb IIpOTrpec-

Bocmoosbayemcss hopmyioit
_ 2a, +(n-1)d o
n 2 ’
Tak Kak a; = —2; d = 0,4, TO
_2:(-2)+(6-1)-0,4

cuu paBHa 0,4. Sg ) 6=
-4+ 2
= +6=-1-6=-6.
2
2. Haiigure cymmy ITocnemoBarensuocts 4, 7, 10, ..., 100 as-

4+7+10+ ...+100,

ecJIl ee ciaraeMble — IIO-
cleoBaTeJbHBIE  UJIEHBI
apupMeTnUecKOoN mporpec-
cumu.

asiercsa apuMeTHUYecKOll IITporpeccuer, B
KoTopoit a, =4; d=3; a,=100.

ITo ¢popmysie n-ro uneHa apugmMeTUUECKON
nporpeccun a, =a; +d(n—1) Haiizem Ko-
JIMYECTBO YJIEHOB 3TO¥ IIPOTPECCUM:

100 =4 +3(n—1); 96 =3(n—1);

n—-1=32; n=33.

Bocmoosbayemcss (hopMyJIioii CyMMBI 1 IIep-
BBIX UJIEHOB apu(MeTmuecKoil Imporpec-

cun S, :WT‘I”-n U HaiileM HCKOMYIO
cyMMYy:

a,+a
Sgg =L 733 .33 4*;00 33=
=52-33=1716.

3. Hailigure KosmuecTBO
4JeHOB apu(pMeTUIYecKOon
mIporpeccuu, 3Has, 4TO UX
cymma pasHa 430, mepBbIit
YJIeH IPOTrpeccuu paBex —7,
a pasHOCTL IIPOTPECCHUU
pasua 3.

Bocnosbayemcss (hopMyJsioli CyMMBI 1 IIEp-
BBIX UJIEHOB apu(PMeTuuecKoil Mmporpeccuu
_ 2a, +(n-1)d
" 2
a,=-7; d=3, TO COCTaBUM U DPEIIUM ypaB-
HeHue:
2-(-7 -1)-3
430 = ( )+2(n ) ‘n;
43():%.,1; 430:M-n,
2 2
860 :(3n —17)- n; 3n%2-17n-860= 0;
D= 172—4-3-(—860) =289 +10320 =

=10609 = 1032;

‘n. Tax xaxk S, =430;

17+103 86
M= gy 0 M =20 =t
Taxk Kak n — HaTypaJbHO€ 4YHCJIO0, TO

n=20.




Tmasa 4

4. B apu(pmernuecKoii mpo-
rpeccuu a; =18, a;,= 13.
Haiingurte cymMmMy dYJIeHOB
9TOII TIPOTPECCUU C UYeT-
BEPTOr0 II0 CeMHAaIIAThIi
BKJIIOUUTEIbHO.

Haiinem a, u d. IlockoabKy a;=a;+4d;
a;p=a,+9d, TO cocraBUM cuUCTEMY ypaB-
a; +4d =18,

Pemum monyuenHyIO
a+9d=13.

CHCTEMY CIIOCOOOM CJIOKEHMUA:
—a; —4d =-18, 5d = -5,
= o
a+9d=13 a;+9d =3

HEeHUH {

d=-1, d=-1,
f=—4 (=4

a1+9'(71):13 a1:22.
Torgma a,=22+ 3-(—1): 19;

a17:22+16-(—1) =6.

IIpumem dueTBepTHINI UJIeH [TaHHOH IIPO-
Tpeccuu 3a HEePBBIA UYJeH HEKOTOPOH APY-
To#l Iporpeccuu, TOra CEMHAAIATHIN YieH
JaHHOW ITIpOTrpeccuu CTaHeT YeTLIPHAZ-
mateiMm  (17-4+1=14) wujeHoM HOBOH
nporpeccuu. Vckomas cymMMa paBHA:

19;6-14=175.

5. Haiigure cymmy Bcex
YETHBIX HATYPAJbHBIX UH-
ceJ, HE TMPEBOCXOISIINX
300, xoTopwle mpu mese-
HUM Ha 13 garmoT B ocraT-
Ke 5.

IlepBoe uMCIO B IIOCJIEIOBATEIBHOCTH BCEX
YETHBIX HATYPAJbHBIX UHMCEJ, He IIPEBOCX0-
mamux 300, KoTopble mpu AeseHuW Ha 13
IalT B OCTaTKe 5, — 910 umciao 18. Kamx-
o€ caeayIolee UMCJIO PABHO IPeABIAYIIe-
My, caoxkeHHOMY ¢ umcaom 26. ITociennee
YeTHOE UHCJIO0, KOTOpOoe IIpU JejIeHuM Ha
13 maer B ocTaTKe 5, — 9TO umcjo 278.
ITocKoMbKYy  paccMaTpUBAIOTCA  TOJBKO
YeTHBIE UMCJIA, TO PA3HOCTh IIPOTPECCUU
paBua 26. Haiimzem HoMep umcjaa IIpo-
rpeccuu, paBHoro 278: a,=a;+d(n-1),
278 =18+ 26(n —1), orkyza n=11.

=a1+a11 11= 18 + 278
2

S 11=1628.

1. B apupmernudeckoii mporpeccuu (a,) CyMMa n IE€PBBIX UJIEHOB BBIYLC-

6 JgdeTca 1no popmyJie:

a) S,=(a;+a,) n;

201+ (n-1)d

B) S, = 2

6) S,=a;+d"n;

Bribepure mpaBuUIbHBIE OTBETHI.
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2. B apudmeTuueckoii mporpeccuu (a,):

a) S, — 9TO UeTBePTHIN UJIeH NIPOI'PECCUN;

6) S, — cyMMa JII00BIX UeThIPeX UJIeHOB IIPOTPeCCHU;
B) S; — CyMMa 4YeThIpeX IePBBIX 4JIEHOB IIPOI'DECCUHU.
BribGepuTe mpaBUILHBIN OTBET.

4.111. B apudmeruueckoit mporpeccuu (a,) HaliguTe:
a) Sg, ecaim a; =4, d=-3;

0) Si, ecau a, =-0,2, d =5;

B) Sy, ecan a,=+/3, d = 3/3.

4.112. HafinuTe cyMMy COPOKa IEPBBIX UJEHOB apudpMeTmryec-
Kol mporpeccuu (c,), ecin:

a) ¢;=6; c,g=128; 6) ¢,= —27; ¢, = —364/7.

4.113. B mepBbIii AeHb HpueMa IOKYMEHTOB B YHUBEPCUTET
mpueMHad KOMUCCUA NPUHAJIA JOKyMeHTbI oT 320 uesioBek. B
KayKIbIN CJeYIOINI JeHb IogaBaau HOKyMeHTHI Ha 100 ueo-
BeK OoJibllie, yeM B mpenbiayinuii. CKOJIbKO UeJOBEK MOJau JI0-
KYMEHTHI B YHUBEPCUTET 34 IATH IEPBBLIX THEH?

4.114. B nepBoM psaAy KOHIIEPTHOTO 3ajia 24 MecTa, a B KaiK-
IIOM CJIEAYIOIEeM PAny Ha 4 mecTa 00Jbllle, UeM B IPEILIAYIIEeM.
Bcero B konmepraom 3aje 25 pamos. Ha mpasgHUYHBINA KOHIIEPT
npoxauo 1710 OmieroB. Ha CKOJIBKO IIPOIEHTOB OyaeT 3amoJ-
HeH 3aJ1?

4.115. Bribepure omHy m3 (OpMyJ CyMMBI UJI€EHOB apudme-
TUYECKOH IIPOrpPeccuy W HAWAWTE CYMMY OJUHHAIIIATHA IIEPBBIX
YJIEHOB apu(phMeTHUYeCKON IPOTPEeCcCum:

a) —-3; 6; 15; ...; 6) 1,8; 1,5; 1,2; ..;

B) 3%; 3%; 3%; vl ) —10\/5; —2\/5; 6\/5;

4.116. Haiigure a, u S, apudmernyecKkou mnporpeccuu (a,),
y KOTOPOIi:

a) a,=12; d = —6; n = 14;

6) a,=-25; d =0,5; n =21.

4.117. BpruucanuTe CyMMYy, €CJIU ee cjiaraeMble — IMOCJIeIoBa-
TeJIbHBIE UJIeHbI apu(pMeTUUeCKON ITPOrPecCuu:

a)1+2+3+..+98+99+100;
6) 5+10+15+...+195+ 200 + 205.
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4.118. CocraBbTe IJIAH PeIlleHns U HalAUTe CyMMY:
a) cTa IIEePBLIX HEUETHBIX UMCEJ;

0) Bcex UETHBIX TPEX3HAUHBIX UUCEJI;

B) BCeX JIBYSHAUHBIX UMCEJ, KPATHBIX TPEM.

4.119. NcnionbayiiTe paruoHaAJIbHBIH CIIOCO6 AT BBIUMCICHUS
CYMMBI BCEX IIEJILIX UMCEJI, IPUHALIEKAINX IPOMEKYTKY:

a) (-33; 101]; 6) [-56,2; 44,1].

4.120. Bo BpeMs npesuIpasgHUYHON aKIUK KOJUYECTBO IIPO-
MaHHBIX IIOZAPOYHBIX HAOOPOB €yKEeIHEeBHO YBEeJIMYMBAJIOCHL HA
OIHO M TO )K€ UICJIO. B mepBhlii JeHb aKIuu ObLIO IIpogaHo 25 Ha-
6opoB, a B mocaeguuii — 160. Haligure, CKOJBbKO OHEH AJIMJIACH
AKI[Us, €CJIU M3BECTHO, UTO BCErO 3a MePHOJ aKIMHU ObLIO IIPOoAa-
HO 925 momapouyHBIX HAOOPOB.

4.121. Apudpmermueckas ImIporpeccus 3amaHa (OPMYJIOHR
a, =b5n — 3. Hatinure:

a) Sg; 0) Sa; B) S,..

4.122. HaiiguTe mocjegHUI UJeH W Pas3HOCTL apudmermyec-
KOM IIPOrpeccuil, COCTOSAINEHN U3 1 UJIEeHOB, Y KOTOPOI:

a) a;=15; n =14; S,,=1407;

6) a,= -3 n =105 S, = 88.

4.123. UcnoapsyiiTe GopMyay CYMMBbI UJE€HOB apupMeTHryec-
KOM IIporpeccuu M HaWAWTe PAa3sHOCTh apU(pPMeTHUEeCKOU IIporpec-
cum, MEPBBIA UYJeH KOTOPOIl paBeH 5,5, a cyMMa IIIeCTHAIIlaTu
TIepPBBIX YJIEHOB paBHa 328.

4.124. Hatigure NepBbIA 4JieH apu()MeTHUeCKOUN ITPOrpeccuu,
pasHOCTh KoTopoil paBHa 10, a cymMMa OecATH II€PBBIX UJIEHOB
paBua —120.

4.125. CKOJIBbKO HYKHO B3STh IIOCJIEMOBATEJbHBIX HATypPaJb-
HBIX UMCeJI, HauuHasa ¢ 5, 4ToObl MX cyMMa Oblja paBHa 2217

4.126. [Ina apudmeTnyecKoil mporpeccuu (a,) M3BECTHO, UTO
d=-Twu as=-9. Haiinure a,, u Sy.

4.127. HaiiguTe IepBBIH UJeH W PasHOCTb apU(MeTHUecKoi
nporpeccuu (y,), €cjou U3BECTHO, UTO:

a) y,, =40, S, =175;

0) y, = 27, S, = -210;
B) Y5 = 47, S;, = 1500.
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4.128. [Insa apudmMeTrmuecKkoii mporpeccuu (a,) M3BECTHO, UTO
a, =3, d=5. Hailigure cymMmmMy BCceX UJIEHOB 3TOII IPOTPECCUN:

a) ¢ 15-ro mo 30-i1 BKJIIOUUTEJBHO;

6) ¢ 10-ro mo 24-i1 BKJIIOUUTEIHHO.

BrinosiHUTE 3amaHMe Pa3sHBIMU CIIOCOOAMU.

4.129. HaiimuTe cyMMy IATHAAIIATH IEePBBIX UJEHOB apudme-
TUYECKOU IIporpeccuu (c,), €cjou U3BECTHO, UTO:

a) c;=4, ¢,,=-06; 0) cg=-1,7, ¢;3=2,3.

4.130. Beruucanre cyMMy BcCeX:

a) TOJOMKUTENbHBIX UYJIEHOB apu(p)MEeTUUYECKOU IIPOTPECCUU
5%; 4%; el

0) OTpUIATEJIbHBIX UJIEHOB apuU(METUUEeCKON IIPOTPEecCUuu
-98,5; —92,5; ... .

4.131. CKOJBKO HYKHO B3ATbH IIOCJIEOBATEJIbHBIX HATypPaJib-
HBIX UHCeJI, KPATHBIX 3, UTOOBI MX cyMMa OblLjiaa OoJibite 1657

4.132. HaiiguTe cyMMy ABAAIATH IATH IIEPBLIX UJIEHOB apud-
MeTUYeCcKOoU Iporpeccuu (a,), eciau a,, = 17, d = 3.

4.133. HaifinuTe cyMMy BceX HATypaJbHBIX UHMCe], KPaTHBIX 4
u He OoJsbIux 248.

4.134. HasoBuTe mepBoe U IIOCJIeLHEE TPEX3HAUHOE UICJIO,
KparHoe 9. HafiguTe cyMMy BCeX TPeX3HAUHBIX UMCEJ, KPAaTHBIX 9.

4.135. 3anuinure QoOpMyay HATYPaJbLHOI'O YICJIA, KOTOPOE
Ipu JeJieHUW Ha 7 gaeT B octaTke 3. Haligure cymmMy Bcex HaATY-
PaJbHBIX UICeJ, He IPEeBOCXOAANINX 153, KoTophle IMpu AeJIeHUN
Ha 7 maroT B ocTaTKe 3.

4.136. B apudpmeruueckoii mporpeccuu (a,) HW3BECTHO, UYTO
a, =-3, d=5. Hamimure Sy — Sy.

4.137. IlepBoIil ujieH apu(pMeTUUYECKOH Iporpeccun pases —12,
a pasHOCTb mporpeccuu paBHa 6. CKOJIBKO HAJ0 B3ATH IIEPBBIX
TIOCJIeIOBATEIbHBIX UJIEHOB STOH MHPOTPECCUU, YTOOBI WX CyMMa
OnLa paBHa 5287

4.138. Haiigute cyMMy TPUAIATA IIECTA IEPBBIX YJEHOB
apuMeTHUUEeCKON ITPOrpeccuu, ecjJu ee PasHOCTh paBHAa 2, a M-
TBHIA YJIeH Iporpeccuy B 4 pasa MeHBIIIe BTOPOTO UJjeHa.

4.139%, HaliguTe mepBbIil UJieH UM PasHOCTh apu(pMeTHUUeCKOHR
mporpeccuu, ecau Sg=39 u S, =-77.

4.140%*. CymMmMa 4JIeHOB apu(PpMeTHUUeCKOl MPOTrPECCUU C TPeTh-
ero mo TpuHAAUATHIA paBHA 55, a,=5. Haligure n.
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4.141*, Cymma 40 mepBBIX UJEHOB apu(MeTHUEecKOi mporpec-
cuu paBHa 340, a cymma 39 mepBBIX ee ujIeHOB paBHa 325. Haii-
IUTEe PA3HOCTh IIPOrPECCUM.

4.142%, Haiigute cyMMy ABAAIlaTH MEPBBLIX UYJIEHOB apudme-
THUYECKOU Iporpeccuu (a,), €CI’ Ag+ Ay + a5+ a5 = 18.

4.143%. CymMmmMa ODATHAAIIATHU IIEPBLIX YJIEHOB apu(pMeTUUecKOoHn
IIPOTPECCUU, COCTOAINEH M3 HATypaJbHBIX 4Yuces, Ooibine 333,
HO MeHbIe 396. HafiguTe BOCHMOM UJIeH 9TOH IPOTIPECCUU, €CJIU
M3BECTHO, YTO OH KPATeH YeThIPEeM.

4.144. B apudmeruueckoii nporpeccun (a,) HaliguTe:
a) Sy, ecnu a, =2, d = 5; 0) S,,, ecnau a; =-2,5; d =-0,5;

B) S3;, ecam a, = \/§,d: 4.2,

4.145. Ompenmenutre HEOOXOAWMMBbIE KOMIIOHEHTHI (DOPMYJIBI
CYMMBI II€PBBIX 71 UJIEHOB apu(MeTUUYECKOH MIporpeccuu W Haii-
IUTEe CYMMY IIIeCTHAAIATU TEPBBIX YJICHOB apu(pMEeTHUUeCKOIi IPo-
rpeccum:

a) 1; 11; 21; ..; 0) 2,3; 1,8; 1,3; ...;

B) 5%; 6%; 7%; s ) 75; 355 —/5; ...

4.146. YueHUK B3sJ B OMOJIMOTEeKe KHUTY U B TEPBBLIN AeHD
npounTtaa 30 crpamui. KHmra HACTOJIBKO yBJIEKJa €ro, 4TO B
KayKIbIN cienyiomiuii geHb oH umrtaj Ha 10 crpanwuiy 6GoJibIile,
YeM B NPEABIAYIIUNA. YCIeeT JU YUYEeHUK ITPOYUTATh KHUTY 3a
7 nueir, eciu B Heir 490 crpanuir?

4.147. Haiigure cyMMy ABaAIlATU ISATU IEPBBLIX UJIEHOB apud-
MeTHUYeCKOU Iporpeccuu (x,), ecian x; =—-2,8; xq5 = 12,6.

4.148. Haiinure a, 1 BOCIOJB3YHTECh IOJYUYEHHBIM Pe3yJabTa-
TOM, UTOOBI HaWTU S, apuMeTHUECKON HPOrPecCuu, y KOTOPOIi

a, =13 d=-2; n=16.

4.149. Kaxoii (opmysoii MOMKHO BOCIIOJIb30BATHCH, UYTOOBI

HaWTU CYMMY, €CJI ee cjlaraeMble — IIOCJI€JOBATEJIbHbIE UJEHBI
apu(MeTHUYeCKON MPOrpeccum:

a)2+4+6+..+96+98+100;
6) 12+16 +20 + ... + 88 + 92 + 96?

Haiimure aTy cymmy.
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4.150. BeIimosHUTE aHAJAW3 YCJOBUSA M HAWIUTE CYMMY BCEX:

a) IBYBHAUHBIX UNCEJI;

0) Tpex3HAUHBIX YUCEJI, KPATHBIX IIATH.

4.151. Apudmermueckas mporpeccus 3amaHa (HOpPMYJIOiH
a,=4n+5. Kakue 4jieHBbI 5TOI IIpPOrpeccuy HYKHO HANTHU, UTO-
OBl BHIUKCJIUTD:

a) Sio; 0) S35?

Brruucaute aTU CyMMBI.

4.152. Vcmonb3yiiTe (OPMYJIbI apuPMETHUECKON Hporpeccuu
U HalguTe IOCJIEAHUIN YJeH M Pas3HOCTh apu(p)METHUECKOH IIPO-
rpeccum, y KoTopoi a, = 3; n =20; S,,= 820.

4.153. HaiinuTe mepBbIil ujieH apu(MeTUUECKON IIPOTrpPecCui,
PasHOCTL KOTOPOIl paBHa —8, a cyMMa JBEHAAIIATH MEPBBIX UJe-
HOB paBHa 96.

4.154. [Ina apudmeTnyecKon mporpeccuu (a,) M3BECTHO, YTO
d=3 u a,; =6. Haiigure a;; u Si;.

4.155. Haiimure TepBBIA YJieH W PA3HOCTb apU(PMeTHUecKOi
mporpeccuu (x,), €CaU U3BECTHO, UTO Xy = 20, Sq=123.

4.156. Haiigure cymMMy BCeX UJEHOB apu(PMETHUECKOI IIPO-
rpeccun (a,) ¢ 10-ro mo 25-if BKJIIOYUTEJIBbHO, €CJIU U3BECTHO, UTO
a,=-2,d="1.

4.157. B apudmerunyecKoil mporpeccuu (c,) M3BECTHO, UTO
cs =12, c¢y; = 54. Haiigure S,.

4.158. Haiigure cyMMy BCeX ITOJIOXKUTEJIbHBIX UJIEHOB apud-
MeTuuecKoi mporpeccuu 8,4; 7,2; ... .

4.159. Haiigute cymMMy BceX HATypPaJbHBIX UMCEJ, KPATHBIX 6
u He Oosbiiux 162.

4.160. 3anuinure GOpMyay HATYPaJbHOT'O YHCJIa, KOTOPOE
mpu geseHun Ha 8 maer B octaTke 1. Haligure cymmy Bcex HaATYy-
PaJILHBIX YUCeJI, He IPeBoCcXoAAnux 225, KOTophble IPU JeJeHUN
Ha 8 maroT B octaTrke 1.

4.161%*, HaiinuTe nepBbIii YJIeH W PA3HOCTH apudMeTHUECKOH
mporpeccuu, ecau S, =60 u Sy=225.

4.162%, ApudmeTruecKas IIPOrPECCUsS COIEPIKUT 8 UJIEHOB.
CyMMa 4JIeHOB, CTOAIIMX HA UYeTHBIX MeCTaxX, paBHa 28, a cymMMa
UJIeHOB, CTOSAIIUX HA HEUETHBIX MecTax, paBHa 16. Haiimure mep-
BBIUA YJIEH IPOT'PECCUM.
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4.163. HaiiguTe 3HaueHre BLIPAKEHUI

9 08119
Jlﬁ 0,81-12-0,17.

a2—5a. 1

a+l a-5"
+3

2x +2 =

x“—-16 x+4

4.164. YuopocTuTte BhIpasKeHUEe a —

4.165. Pemure ypaBHEHUE

4.166. Umerorrierocsa ChIpbA XBATUT IIEPBOMY Iiexy Ha 12 mueit
paboThl MJIKM BTOPOMY Ilexy Ha 24 nHsa padoThbl. XBaTUT JIK 3TOI'O
CBHIPbA Ha 9 mHe MX COBMECTHOI paboThI?

Tx> x?,

16x*<9.

4.168. HaiiguTe KOOpAMHATHI TOYKM, CHUMMETPUUYHON TOU-
Ke A(—3; 5) OTHOCUTEJIBHO OCH CUMMETPHUH I1apaboJibl

y=2x"-8x+1.

4.167. PertiuTe crucTeMy HEPaBEHCTB {

@ 4.169. Permtute ypaBHeEHUe:
a) x? = 16; 6) x*=2,25; B) x2=-0,25.

4.170. Beruucaure g(4); g(0); g(—2), ecam g(x) = 3*.

4.171. HatiguTe 3HaueHNe BLIPAKEHUS 22.0,52:0,125°.

4.172, HalizuTe HOBYIO IIeHYy TOBapa, €CJH ero IepBoHaYaJIb-
Had meHa B 25 p. yBenuuuiaack Ha 20 %.

4.173. Hailinure cpeqHee reoMeTpUYECKOe UKCeJI:

a) 8 m 32; 60) 12 u 5.

Paccmotpum s3amauy. Braaguuk momo:kua B 6auk 1000 p. Ha

IeTIO3HUT, IO KOTOPOMY CyMMa BKJIAJA YBEJIUUNBAETCS €Keroj-
HO Ha 5 %. Kaxkas cymma Oyzmer y Hero uepes 1 rox, 2 roga, 6 aet?

Pewenue. Hauanpaasa cymma B 1000 p. yepes roj yBeJIdUUT-
ca Ha b % wu cocrasutr 105 % ot 1000 p. Haiimem 105 % = 1,05
ot 1000 p.: 1000 - 1,05 = 1050 (p.).

Yepes n1Ba roga cymma BKJIaga crameT pasuoi 1000 - 1,05 - 1,05 =
=1000 - 1,05 (p.), uepes Tpu roga — 1000 - 1,053 (p.) u 1. x. ITo-
JIVIAM YHCJOBYIO IHocJemoBareabHocTb: 1000 - 1,05; 1000 - 1,05%
1000 - 1,05%; ....

Yepes mrecTs JeT cymma 6yzer pasaa 1000 - 1,05% (p.).
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Muorue mpakTUUYecKHe 3aJaul IPUBOAAT K IIOCJIEeLOBATEJIb-
HOCTAM Takoro Buza. OHU HA3BLIBAIOTCSA IeéOMEeTPHUYECKHMHU IIPO-
TpPeccusIMH.

Onpenenenue. 'eomeTpuueckoil mporpeccueii Has3bIBAETCS
YHMCJIOBaA MOCTIENOBATEIHLHOCTD, IEPBBINA UJIEH KOTOPOI OT/IMUYEH
OT HYJIS, a KaKIbIN CIeNYIOINil, HaUMHAs CO BTOPOTO, PaBeH
IPebIAYIeMy, YMHOKEHHOMY Ha OZHO W TO JKe AJS TAaHHOMN
TIOCJIETOBATEIbHOCTY YUCJIO, HE PaBHOE HYJIO, T. €.

b,.1=b,"q, tnene N, qg#0.

Yucio ¢ Ha3bIBAETCsI 3HAMEHATeJeM reoMeTPUYEeCKON mpPo-
rpeccuu.

b

U3 paBencrsa b,,,=b, * ¢ ciexyer, 94T0 q = ';—”.
n

Yrobbl 3amaTh TeOMETPUUYECKYIO IIporpec-
cumo (b,), JocTaTOUHO 3akaTh ee IepBLIN UjeH b, by.1=b,"q
U 3HaMeHaTeJb (.

Hamnpuwmep, ecau by =3, ¢ =2, TO HOJIYyUYUTCA TeOMETPUUECKA
nporpeccus 3; 6; 12; 24; ... .

Ecin b; =3, ¢ =-2, TO IONyYUTCSA TeOMeTPUUECKas Iporpec-
Ccus, 3HAKM UYJIEHOB y KOTOPOU UYepenyloTcs, TaK KaK 3HaMe-
HaTeJb MPOTPECCUU SABJSIETCS OTPUIIATEIbHBIM dYucaoM: 3; —6;
12; -24; ... .

Econu b, =16, g = i, TO TeoOMeTPUUYecKas IIPOTPECCUs NMeeT
Bup 16; 4; 1; %; v .

Ecnnu b, =3, ¢ =1, To Bce UJeHBI TeOMEeTPUUECKOI IIpOrpeccuu
paBHBI Mexay coboit: 3; 3; 3; 3; ... .

YT006bI BRIUHCIUTD JIIOO0H UJIeH IreOMeTPUUYECKOM IIPOTrPeccu,
He BBIUMCJAS BCe IPEIbIAYINVEe UYJEeHBI, UCIOJb3YIOT (hopMyTy
n-ro 4JIeHA reoMeTPHUYEeCKOoil Imporpeccuun

_ -1

b,=b,-q" " ".
Brisenem sty dopmyny. Ecau (b,) — reomerpuueckas mpo-
rpeccud U ¢ — ee 3HAMEHATeJIb, TO II0 OIPEIEeJICHUIO BEPHEI

paBeHCTBA:
by=b1-q; bg=by q; by=bg q; .5
bn—lzbn—2.q; bnzbn—l.q'
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IlepeMHOXTM 5TH paBeHCTBA MEKIY COOOI:

by=by¢q
bs=b,-q
by=b3-q
X
b,.1=b,_2"¢q
b,=b,_1"¢
by *bycutb, b, =b by, by..0b, 1 qq.."q.

n—1pas
Paznenmum 06e wacTu paBeHCTBA Ha IPOU3BeIEeHUE
by b3 .o b,_y unonyuum b, =b, - q-q-.."q.
Tak Kaxk 4YMCI0 MHOMKUTEJEH ¢ paBHO n— 1, TO PaBEHCTBO

IIPMEeT BU[ o1

bn = bl * q .
HOJIyT-II/IJII/I Q)OpMyJIy n-ro 4JjeHa PGOMeTpI/IIIeCROfI IIpo-
rpeccumn.

®@opmMyaa n-ro 4jIeHa TeoMeTPHYECKO
nporpeccuu (b,) MO3BOJIAET BBIUNCIUTH JIIO- b,=by q" !
0011 uJieH IIporpeccuu, 3HAsA ee IEePBBIN YJIeH, no ot
HOMEeD UJIeHa U 3HaMeHaTeJb IIPOrPEeCCUM.

IIpumep 1. IlociemoBaTensHOCTH (b,) — reoMeTpUYecKas IIPO-
rpeccus, b; =2, ¢ = 3. Hatigure 8-if ujeH mporpeccuu.
Peuirenue. Ilo (popmyiie n-ro ujieHa HOJIYUNM:

by = b, -qs’1 =2-83"=2-2187 =4374.
Omeem: 4374.

Ilpumep 2. IlocnepoBaresnbHOCTH (b,) — TeoMeTpryecKas IIPo-
rpeccusi, b, =2,5, ¢ =2. fABaserca su uwuciao 320 ujeHOM BSTOI
nporpeccun?

Pewenue. Ilo ycnoBuw b,=320, b, =2,5, q=2. IloncraBum
®TH 3HAUYeHHA B (POPMyNy n-ro umeHa b,=b;:q¢" ' u moayuumm
ypaBHeHre 320 =2,5-2""1,

Pemum sT0 ypaBHeHme: 2" 1=128; 2" '=2 n-1="T;, n=8.

Taxk Kak 8 — HaTypaJbHOE YMCJ0, TO umcjo 320 ABsgercs
YJIEHOM 9TOM IPOTrPEecCuu ¢ HoMepoM 8.

Omeem: uucyo 320 ABIsSETCSA UJIEHOM 3TOU IPOTPECCUMU.
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XapaKTepucTuuecKoe CBONCTBO
reoMeTPUYECKOIl Imporpeccun

B reomerpuueckoil HpPOTPECCHUU MO-
IyJIb KaKJOTO ee 4uJeHa, HayMHASA \b,,\= DELIONeE
CO BTOPOTO, pPaBeH CpemHeMYy IIPOIop-

NI
IUOHAJLHOMY IIPENBIAYIIEro M IIoCJe- 9
IymoIiero (CoOCeTHUX C HUM) €e UJIeHOB, by=0b,_1"b,.1
>
T.e.b‘z b,_,*b,., mpun=>2. npm 7 > 2

n n n+

Hokxaszamenvcmeo. B reomerpuueckoit mporpeccun (b,) nuia
yjeHa b, sanurmiem 1Mo )OpMYyJie n-TO UjeHa MPEIbIAYIIUNA U
nocJaenyoimuii (cocegHme) UjaeHsl, T. €. b, _; 1 b, :

b, 1=bq""% b, 1=bq"

Haitigem cpenmmee mnpomopiimoHaJbHOE (CpegHee TeOMeTpH-
YecKoe) CocelHUuX C b, UJeHOB reOMEeTPUUECKOll IIPOrpeccum.
Il;1s1 5TOrO IEepeMHOKUM paBeHcTBa b, ,=b,¢" 2u b, ,=b,q"
U TOJIYUUM:
-2

by 1°b,1=0:4"" " b1q".

BoimosmHuM mpeoOpasoBaHMUs B IPaBOM YACTU PaBEHCTBA:
_ 322, 2n-2

b, 1°b,,1=b "¢ ’

n

2 2(n-1
b—l.bn+1:b1.q(n )a

b, 1°b,,1= (bl 'qnfl)Z,
bn—l'bn+1 = (bn)z’

OTKyJa IIOJIy4YruM, YTO

b, = n—l.bn-#l’I/I‘HH‘bn‘: by, 170y1-

CupaBenauBo u 00paTHOE yTBEpP:KIEHIE:

ecau B IIOCJI€IOBATEJIbHOCTHA UMCEJ, OTANYHBIX OT HYJIA, MO-
IyJb KasKIOTO ee ujieHa, HAUMHAs CO BTOPOTO, PaBeH CPeTHEMY
IIPOIIOPIIMOHANILHOMY IIPEABLIAYINEro M IIOCJeYIOIIero (cocem-
HUX C HUM) ee YJIEHOB, TO IOCJIeOBATEJIbHOCTh ABJIAETCA T€O0-
METPUYECKON IPOTrpecCcueii.
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@ Joxasamenvcmeo. IlycTb B HEKOTOPOI UMCJIOBOM IIOCJIe-
noBaTesbHOCTH (b,) MOAYJIL KaKIOTO ee UJjeHa, HAUWHAA CO
BTOPOT0, PaBEH CPpeJHEMY IIPOIIOPIIMOHAJIEHOMY IPEABIIYIIEr0

U IOCJeAYIOIIero ee 4JIeHOB, T. €. \bn \ =Jb, 1°b,. .

2 . bn _ bn+1
Torma b; =b, ;°b,,,, T
n-1 n

HOEe OT JeJIeHMA KaKJOoro UJeHa II0CJIeNOBATEJIbHOCTH Ha

IPEeJIIECTBYIONINI eMy YJeH eCTh OZHO U TO Ke UHCJIO,
by 41

oTnnuHOoe OT Hyada. O003HAaUUM €ero ¢, MOJIYyUUM ';: =q
n

nopu Jifo00M HaTypaJbHOM 71, CJiefoBaTeabHO, b,,;=0b,"q.

3HauUmUT, IO OIpeeJIeHNIO IIocjenoBaTeJbHOCTL (b,) — reo-

MeTpuUecKas Iporpeccus.

3HA4YUT, T. €. 4YacCT-

0O6a yTBep:KAEHUS MOKHO OOBEIMHUTL B OIHO, KOTOpOE
Ha3bIBAETCSA XapaKTePHMCTHYECKHM CBOMCTBOM TIeOMETPUYECKOM
MPOTrpecCuu:

YKCJIOBasA IIOCJIENOBATE€IbHOCTb, BCE UJIEHBI KOTOPOM OTJIMY-
HBI OT HYJIsS, SBJSETCA TeOMEeTPUUECKOU IIPOrpeccueil Torma u
TOJBKO TOTHA, KOrma MOAYJb KajKI0ro ee UjJeHa, HauumHasd CO
BTOPOI'0, PaBEeH CPeSHEeMY IIPOMOPIIMOHAJIBHOMY MIPEIbIIYIIero
¥ MOCJIEYIOIIIETO ee UJIEHOB:

‘bn‘z b, 1°b

n-— n+1°*

IIpumep 3. IIpoBepbTe, ABISAETCA JU IeOMETPUUECKOIH IIPO-
rpeccueil ImocjeloBaTeJbHOCTD, 3afaHHasa opmyJion b, = 6",
Pewenue. 3anuriiem aysa b, = 6" OpegbIAyIIUA U MOCIEAYIO-
Ui YJIeHBI MIOCJIeI0BaTeILHOCTH:

bn71 — 6n—1, bn+1 — 6n+1.

Haiinem cpegHee mpomoprmoHaaIbHOE 3TUX UJIEHOB:

,bnfl'bn+1 — l6n—1.6n+1 z\/ﬁz‘6n

ITo xapakTepuCcTUUYECKOMY CBOMCTBY TI'€OMETPUUYECKOU IIPO-
rpeccuu MocJaeoBaTeJbHOCTD b, = 6" ABJsgeTCA TeoMeTpuyec-
KOU ITporpeccueii.

=6"=b,.
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©

OmnpeneneHue reoMeTpUUECKON MPOTPEeCCUN

1. ITocnemoBarenapHocTs 2; 10;
50; ... ABIAETCA TreoMeTpuYec-
Kol mporpeccueii. ITpogomxure
TIOCJIe0BATEIbHOCTD.

Tax KaK IoCIeL0BATEILHOCTD ABJISAETCS
reoMeTpPUUECKO# Iporpeccueii, To Hai-
IeM ee 3HaMeHaredb ¢ =10:2=5. Tor-
a KaKIBbIA CJeAYIOIIUN UYJeH PaBeH
HpeabIAYIEeMY, YMHOKEHHOMY Ha YKC-
Jgo 5: 2; 10; 50; 250; 1250; 6250; ... .

2. VI3BeCTHBI UJIEHBI T'€OMETPH-
b;=16;
bg =32. Haiizure 3HaMeHaTeJb
9TOUM MPOT'PECCUU.

YeCKOWl IIPOrpeccuu:

Taxk Kax 3HaMeHATEJb reomMmeTrpuuec-
KOM IIpOrpeccuy paBeH OTHOIIEHUIO
JIF000T0 ee YyieHa K IPEeIBbIAYIeMy, TO
b
g=-2=2382:16=2.
by

dopmysia n-ro 4ieHa reoMeTPHYECKOI IMPOrpeccun

3. ITocaenoBarenbHOCTS (b,) —
reoMeTpuuYecKas IIPOrpeccusd.
Haiigure nATHI YIeH 9TOM PO~

rpeccuu, ecau b; =-0,1, ¢ =4.

ITo dopmyne n-ro ujeHa reoMeTpu-
uyecKoii mporpeccuu b, =by - q" " ! mo-
ayunm: by =b; - ¢*=-0,1-4*=-25,6.

4. 3anwuimure QGOpPMYJay n-TO
uyjeHa [JIs TI'eOMeTPUUYeCKOin
uporpeccun —216; 36; —6; ... u
HalUTEe ee CeAbMOI YJIeH.

IIo ycmoBuio b; =-216, by =36, Torma
gt 36 _ 1

by -216 6’
3anuieM popMyJIy 7-TO UjeHa JaHHOMK
reOMEeTPUUYECKON IMPOTPECCuu, IMOACTa-

BUB B dopmyiy b, =b; - q¢"~ ! snavenus
1 n-1

qia by mq: b, = —216-(—6) .

IToacraBum n =7 B popMyJsIy n-ro dje-

Ha JAHHON reoMeTpUYecKOU mporpec-

CcUU U HalgeM ee ceIbMOIl UJIeH:

7-1 6
1 1

by =-216+(-=| = -216-(-=| =
7 ( 6) ( 6)

63.i __1 - _ 1
66 63 216"

5. Haiimure HOMep uJieHa Teo-
MeTpUUYeCcKO#l Imporpeccuu
0,1; 0,3; ..., paBuoro 218,7.

Haiigem sHameHaTe b IPOTPECCUN:

b1=0,1, b2=0,3; q=bi:3.
by

NsBectHO, uTO b, =218,7. Ilo dopmy-
Jle n-TO ujeHa TreoMeTPUYECKOH IIpo-

rpeccuu b, =by - q" " ! TOJIyUUM:
218,7=0,1-3""1; 3" 1=2187;
3" 1 -38"; n-1=7;n=8.
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6. Hailigure 3HamMeHaTenb U
HepBBIII YJIEH TI'eOMeTPUUYECKOIn

nporpeccuu (b,), eciu by =24;
b8 = —3.

To yemosuio by = by - ¢* = 24;
bg=b;+q =-3.
CocraBum CUcremy ypaBHEHI/Ifl
b - gt =24,
b -q" =-3.
Paszgenum BTOpOe ypaBHeHHe Ha IIep-

1 1
BO€ U TIOJIYUUM: q3 =-=, =
8 2
IlogcraBuM 9TO 3HAUeHWE ¢ B Iep-
BO€ YpPaBHEHNE CHCTEMBI M IIOJYUYUM

b, =384.

q=-

XapakTepucTHiecKoe CBOMCTBO FeOMeTPUYECKOI IMporpeccuu

7. Haiimure COPOK  JI€BATHIH
YJjIeH TeOMEeTPUUYECKOI Iporpec-
CHUM, €eCJUd COPOK BOCHMOI ee
yjieH paBeH 4, a MATUIECATBIN
ee ujeH paseH 9.

BocmosbsyeMcesa XapaKTepPUCTUYECKUM
CBOIICTBOM T€OMETPUUECKOH IIporpec-

cun bf:nfl-bml u
b2y = byg *bsg,T. €. big = 4+ 9; b2y = 36.

Torpa byg=—6 uau byg=6.

IIOJIYyYUM

8. IIpu KaKOM 3HAUYEHUHU X IIO-
CJIeOBATEJbHOCTE X —2; x—1;
X + 2 ABISETCSA reOMeTPUUYECKO
nporpeccuei?

Ilo xapaKTepUCTUYECKOMY CBOMCTBY
MIPOTPECCUU TIOCJIeIOBATEIHLHOCTD SIB-
JsleTcs  IeOMeTPUUYEeCKOM  Iporpec-
cuell, ecJU KaXKIbIi ee UJieH, HAUW-
Hasi CO BTOPOrO, PAaBEH CpeIHeMY
MPOIIOPIIMOHATBHOMY MPEABIAYIIETO U
TIOCJIEAYIONIETO UJIEHOB:

(x— 1)2 =(x-2)(x+2). Pemtum moay-
YeHHOe YypaBHeHUme: (x— 1)2 =x?—4;
—2x=-5; x=2,5.

1. B reomerpuueckoi mporpeccun (b,) n-i 4ieH BbIUHCIAAETCA IO (hopMyJIe:

a) b, = b g
B) b, :b1+(n—1)q;

0) b, =b “q";
B b =byg"

Bribepure mpaBUIBHBIN OTBET.

2. TlocnemoBarenbHOCTh (b,) ABJIAETCA TI'eOMETPUUECKOH IpOrpeccuei,
ecJIu IJIs1 BCeX YJIEHOB IIOCJIeZ0BATEIbHOCTH, HAUMHAS CO BTOPOTO, BBIIIOJI-

HAETCA yCIOBHe:
a) b, =(n-1)b,,1;

2 .
B) b, =b,_1°b,.15

BribepuTe mpaBUIBHBIN OTBET.

r) b, =

0) b, =b,_1:b,,1;

bn—l +bn+l

2
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4.174. Kak ompeelnTh 3HaMeHATeJb I'€OMETPHUUYECKOI IIPO-
rpeccuu, ecjau 3aJaHbl HECKOJIBKO ee IIepBbIX uiieHoB? Omupemesn-
Te 3HAMeHAaTeJb TeOMeTPUUECKOl IPOrpeccun:

a) 6; 12; 24; 48; ...; 0) 1; 4; 16; 64; ...;

B) 2; 6; 18; 54; ...; r 1; 0,5; 0,25; 0,125; ... .

4.175. BeiuucanTe 3HaAMeHATEJNb U CJAEeAYIOIe UeThIpe UJieHa
reoMeTPUUEeCKON IPOI'PEeCCUM:

a) —1; —2; —4; -8; ...; 0) 3; —0,3; 0,03; —0,003; ...;

B) 5; 5; 5; 55 ...; N V25 2; 2425 4; ...

4.176. IlepBbIii uIeH TeoMeTPUUYECKOU mporpeccuu pasen 10,
a 3HaMeHaTesb paBeH 2. HaszoBuTe mATh MEpPBBIX UJEHOB JTOI
TeOMEeTPUUYECKON TPOTPECCUM.

4.177. Haiimure 3HaMeHaTeJb TI'e€OMETPUUYECKOI IIporpec-
cuu (b,), ecau:

a) by =8, by=-2; 6) bg=—6, byp=-12;
B) by; = 535, by = 25 Db, =205, =12

4.178. Kak ompenesuTh IO 3aJaHHOMY UJEeHY IeoMeTpuyec-
Koli mporpeccuu ero Homep? B reomerpuueckoii nporpeccuu 0,01;
0,1; 1; 10; ... HaigzuTe HOoMep ujeHa, paBaHoro 1 000 000.

4.179. 3mameHaTeJb TreoMeTpuuecKoii mporpeccumu (b,) pa-
BeH 2. HaiimuTe mepBbIi M BTOPOM UJEHBI STOM MIPOTPECCUH,
ecyu:

a) by = 16; 6) by =—1; B) b :%; r) b, = —4/3.

4.180. B reomeTpuuecKoil IPOrpecCuy UYeTBEPTHIN UYJIeH pa-
BeH 32. Haiimute Bce TpeabIAyININE UYJIEHBI 3TOW NIPOTPECCUH,
ecJu 3HaMeHaTeJb IPOI'PECCUM PaBEH:

a) 2; 6) —%; B) 1; r) 4.

BrimosHUTE 3ajaHue ABYMs CIIOCOO0aMMU.

4.181. ITocnegoBaTenbHOCTH (b,) — reomeTpHuyecKas Iporpec-
cusa. Ucnonw3yiiTe GOpMYay n-ro djieHa AJs BHIUMCJIEHUS IIECTO-
T0 UJIeHa 9TOM IIPOTPEecCUu, ecJIu:

a) b, =5, q=2; 6) b, =—0,002, ¢ =10;

D=1 g=1 =2, g=-3.
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4.182. TTocrmenoBaTenabHOCTD (b,) — reomMeTpuuecKas Iporpec-
cusi. Beipasute bg uepes:

a) b, u q; 0) by u q; B) by u ¢; r) bs u q.

4.183. [Ina reomerpuyeckoin mporpeccuu (b,) BIpA3UTE uepes
b u q:

a) by; 0) bso; B) byy; r) byr.

4.184. 3anumute GopMyay n-ro WieHa u Hauzute by u b, gua

reomeTpuuecKoi nporpeccuun (b,):
1 1.1
-25; =5; -1; ...; I I

a) 5 5 ’ ’ 6) 27 ’ 9 ’ 3

B) \/§; \/§;\/§; vl r) -0,25; 0,5; -1; ... .

4.185. BepHO 1, YTO MOKHO HAWTU NEPBBIIl UJeH TeOMEeTPHU-
YeCKO MPOTrpeccuu IO OZHOMY M3 €ro UJEeHOB W 3HaMeHAaTeJo
nporpeccun? HaiiguTe mepBbIA UYJeH TeOMeTPHUUYECKON Iporpec-
cun (b,), B KOTOpOI1:

a) bg=384 u qg=2;

0) b;=31,25 u ¢ =-2,5;

_ 1 _1

B) b10_243 I/Iq 3'

4.186. [Ina reomerpuyecKoi mporpeccuu (b,) M3BECTHO, UTO
b,=-4, b;=2. Halifure 3HaMeHATEJb IPOIPECCUU U €€ BOCHMOM
YJIeH.

4.187. Teomerpuueckasa uporpeccud (b,) 3amaHa GoOpMYyJIOi
n-ro wiena b, =4". BepHo su, 4TO:

a)qg=2; 0) ¢ =4; B) blzi; r) by =4?

4.188. Bukropus aMma3oHCKasd — camas 0O0JbIllasgi KyBIIUHKA
B MHpPEe — OUYeHb OBICTPO pacreT. [[HEM ee JIMCT MMeeT SUAMETP
0,1 cm, a yepe3 12 u gocTuUraeT MaKCHUMAaJbHOTO pasmepa. KakoB
MaKCHUMAJbHBIN pasMep JUCTa KYBIINHKN, €CIU KayKIbIH 4ac ero
ImaMeTp yBeqmuuBaeTca B 2 pasa?

4.189. HaiiguTe 3HaMeHaTeJ b TeOMETPUYECKOII IIporpec-
cuu (x,), B KOTOPOI:

a) x, = 2, x; = 1458; 6) x,=T42; x5=21.

4.190. Yucnao 324 aBaseTcs 4JIeHOM IeOMeTPUYECKO mporpec-
cuu (b,), B KoTopoit b; =4, a ¢ = 3. Halinure HOMep 9TOTr0 UJeHA.
4.191. ITocrenoBaTeJIbHOCTE %; %; %; ... — TeoMeTpuYecKas
mporpeccus. Kaxkoili HoMep mMeeT UJeH IIPOrpeccuu, PaBHbIA 967
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4.192. B nepBbIil feHb MUPOBOM IpeMbephbl KMHODPUIbMA OBIJIO
npoxaro 300 000 6usmeroB. B mocienyrolue THU YMCJIO IPOIAH-
HBIX OmJeToB yBeauumBajoch Ha 10 % exenueBHo. CKOJIBKO Ou-
JIeTOB OBLJIO IPOJAHO 3a BTOPOH W 3a MATHIN THU IPeMbephbi?

4.193. HatiguTe 3HaMeHATe b U TIEPBBIN YJIEH T€OMEeTPUUYECKOM
nporpeccuu (b,), ecau:

a) by=2, b;=-54; 0) b; =25, bg=-3125;

B) b, = 108, bs = 10*.

4.194. Haiigure OATHAAIIATBIA UYJeH I'€OMETPHUYECKOIl IIpo-
rpeccuu (y,), ecau b, =1, by=107".

4.195. Kaxue nBa umcJja HaAO BCTABUTHb MEXKAy ducjaamMu 9
u 243, uTOOBI OHK BMECTe C JAHHBIMI YHCJIaMI 00pas3oBaJd Ieo-
MEeTPUUYECKYI0 Iporpeccuio?

4.196. Mexay umcaaMu 40% u 5% BCTaBbTE YETHIPE TaKue

Yymesia, KOTOpble BMeCTe ¢ HaHHBIMU YHCJIaMU 00pas3yioT reoMer-
puuecKyroo mporpeccuio. UemMy paBeH 3HaMeHaTeJ b 3TOW TeOMeT-
pUYECKOU mmporpeccuun’?

4.197. Haiizure BOCHMOI UJIEH T€OMETPUUYECKOU IIPOTPECCHUMU,
ecJiu CeIbMOI U NEeBATHIN ee UJIeHbI COOTBETCTBEHHO PaBHBI:

a) 4 u 25; 6) -9 u —16; B) b u 10.

4.198. UsBecTHO, YTO B Te€OMETPUYECKOIN ITPOrpeccuu, Bce
YJIeHbl KOTOPOW TOJOKUTENbHBI, b,=5, bs=1. Haiigure b;;
q; by bs.

4.199. Haiigure, 1pu KakoM 3HAUEHUU II€PEeMEHHON 3HAUeHUA
BBIPAKEHUM OyIyT IIOCJeJOBATEJbLHBIMU UJeHAMU TeoMeTpuuec-
KOI ITPOrpPecCcuu:

a)b; 9—-4x um 4x+1;

6) x+11; x—5 u 2x-10;

B)4; x—-5 u (x+3)>

4.200%*, IIpoBepbTe, ABJIIETCS JU I'eOMETPUUECKOIl IPorpeccu-
eli IIoCJIeIOBATEILHOCTD:

_ k. _ 7 .gn-1,
a) b, = 5 6) c,= 8"
B) x, = 2n?; r) y,=-5n.

Ecau nga, To HafiguTe ee MepPBBLIN UJIeH U 3HaAMEHATEb.

4.201*, JTloxkaskuTe, 4TO IOCJIeAOBATEILHOCTH 37; 3"*1; 37*2
3"*3, .., rme ne N, aBisgeTcad TeOMeTPUUYECKOH IIporpeccueii.
Haiinure sHamMeHaTe b 9TOU IPOTPECCUM.
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4.202%, Haligure mepBbIi 4jieH ¥ 3HaMeHATeJIb I'eOMeTpHrYec-
Kot mporpeccuu (b,), ecau:

a) b;=5b; u b;—b;=48;

0) by +b;=10 u b,+b,=30;

B) by—b;=15 u b,—b,=6.

4.203*. B reomerpuueckoii mporpeccuu (b,) M3BECTHO, UTO
b5+ byg = 57. Halizure 3HaueHUE BBIPAKEHUA bgg * byq.

4.204*%, Haiigurte 3HaMeHaTeJ b TI€OMETPUUYECKON IIporpec-
cuu (b,), ecau b; — by =48; bs + by = 48.

4.205%, TIaTolil uIeH reoMeTPUUECKOH Iporpeccuu paseH 2. Yemy
PaBHO IIPOM3BEJIEHNE ITIEPBBIX NEBATU UJIEHOB 3TON IIPOTpeccuu?

4.206*. Jlama reomerpuueckas mporpeccus (b,). Ompenenu-
Te, SABJAETCA JIM I'eOMEeTPUUYECKOI IIporpeccueii mocjeqoBaTe/ b-
HOCTB:

a) by; bg; by; .3 0) by+7; by+T; b3+ T; oos

B) 5by; Bby; 5bs; ... r) b7 b5 b2; ...

4.207%. B reomMeTpHUYECKOil IIPOrPeCCUU C IIOJOKUTEIbHBIMU
uyneHamu b, + b, = 20, b; + b, = 180, b, = 405. Haiigure n.

4.208. 3mameHarenqb reomeTpudeckoil mnporpeccuu (b,) pa-
BeH 5. Haliiure mepBBIil YJIEeH ITPOTPECCUU, €CJIM:

a) by, =20; 6) b, =—5; B) b, = 24; r) b, = —15%.

4.209. Kak ompezennTh 3HaMeHaTeJb I'eOMETPUUYECKOI IIPo-
rpeccuu, ecjau 3aJaHbl HECKOJbKO ee IepBbIX uyeHoB? Haiigure
3HAMEHATeJIb U IIIeCTOH YJIeH reOMeTPHUUYECKOIl IPOrpecCum:

a) —1; -5; -25; —-125; ...; 0) 8; 4; 2; 1; ...;

B) -3; 3; —3; 3; ...; ) \/§; 3; 3\/§; 9; ...

4.210. Haiigure 3HaMeHaTeJb TIe€OMETPUUYECKON IMIporpec-
cuu (b,), ecan:

a) b, =10, b, = 30; 6) by, =-12, by=3;

B) by, = 0,25, by =0,5; r) by, = 16, by, = 4./2.

4.211. B reomeTpruecKoii IIporpeccHu IIeCTOi UJIeH pa-

Ben 27. HalimuTe nBa IpeabIAYIINX W IBa HOCJEIYIOIIUX YJEHA
9TOM MPOrpPeccuu, ecjau 3HaMeHAaTeJIb IPOrPEeCcCUr PaBeH:

a) 3; 0) —%; B) 1; r) —-3.
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4.212. [Ina reomerpuueckoii mporpeccuu (b,) BwhIpasute by,
yepes:

a) b, u g; 0) by, u g; B) b;; 1 ¢; r) by u q.

4.213. B reometrpuueckoii mporpeccuu (b,) M3BECTHBI TIEPBBIH
uyjeH b, U 3HaMeHaTeJb ¢. 3anuinuTe GopMyJy 7n-TO UJeHa JTOM
mporpeccuu u Hanaure b, u by, ecuu:

) by=5,9=2; 6) b=-1, ¢= 1;
B) by = 16,9 = —1; 1) b= 93, ¢= V3.

4.214. HaiiguTe mepBBI YJIeH TIeOMETPUUYECKON Iporpec-
cun (b,), B KOTOpPO# b, = % uq-= —%.

4.215. Jlna reomerpuueckoi mporpeccuu (b,) M3BECTHO, UTO
b, =6, by =-2. Halinure 3HaMeHaTeJIb TPOTPECCUU U MATHIA UJIEH
9TOU IpOTpeccun.

4.216. Tpu roma wHasan HaceJeHHe TOPOLA COCTABJISIJIO
250 000 ues. B cBA3HM ¢ pacmimpeHneM ITPOU3BOACTBEHHBIX MOIII-
HOCTeHN MpeANpUATUI TOpoJa B MOCJENYIOIINe TOAbl YMCJO KU-
TeJiell ropoja yseauunBajiochk Ha 8 % eskerommo. BepHo jm, uTo
ceiiuac B ropoge mnpo:kusaer 6osee 350 000 uesioBek?

4.217. HaliguTe B3HaMeHaTeJb TIeOMETPUUYECKON Mporpec-
cuu (c,), B KoTopoii ¢, =-1,5, ¢, = 96.

4.218. fdABasiercsa au dumcio 486 4jIeHOM reOMeTPUUYECKOH IIpo-
rpeccuu (b,), B KoTopoit b; =2, a ¢=3?

4.219. Yucao —256 sABIgeTCS UJIEHOM IeOMETPUUYECKOH IIPo-
rpeccun —8; —16; —32; ... . Haligure HOMED 9TOr0 YJeHA.

4.220. IIposepbTe, aBiaserca au uucygo 1024 ujseHom reomert-
puueckoit mporpeccun 4; 16; 64; ... .

4.221. IlpeanpusaTrie B sHBape ILIAHUPYET 3aIlyCTUTL HOBYIO
MIPOM3BOJICTBEHHYIO JIMHUIO. Il0 TIpeaBapuUTENLHBIM pacueTaM,
B TEPBBIN MecAl HA HOBOW JMHUM MOMKET OBITh M3TOTOBJIEHO
256 ThIC. eAWHUIL IIPOAYKIINK. 3aTeM MIPEeAHoIaraeTcsa yBeJIndu-
BaTh BBINIYCK IPOoAyKIuu Ha 25 % exxemecauyHo. B KakoMm mecs-
e, COTJIACHO 9TOMY IJIaHY, IPENIPUATUIO YIACTCA IOBECTU BBI-
MyCK TPOAYKIIUU A0 625 ThIC. eqUHUIT B MECSIL?

4.222. HaliguTe 3HaMeHATEJb U IIEPBBIHA YJIeH reOMeTPUUeCcKoit
mporpeccuu (b,), ecnu b, =—-48, by =—-T768.

4.223. Kakue ueTbIpe Umcja HAJO BCTABUTH MEKIY UMCTA-
mu 160 u 5, uTOOBI OHM BMeCTe C JAHHBIMI YKCJIAMU 00pas3oBaJIu
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reoMeTpuuecKyo mnporpeccuio? HYemy paBeH 3HaMeHATEJIb JTOH
reoMeTpUUEeCKoil mporpeccun?

4.224. Haiigure gBagiiaTblii UjJeH W 3HaMeHATeJIb I'eOMeTpH-
YeCKO# IIporpeccuu, e€ciau AeBATHAAIATBIA M ABAAIATh IIEPBBIH
ee UJIeHbl COOTBETCTBEHHO paBHEI 2 u 50.

4.225. Haiigure, Ipyu KAaKOM 3HAUEHNH IIePEMEHHOI 3HAUCHUA
BBIpasKeHUil OyAyT IIOCJIefOBATeJIbHBIMU YJEHAMU I'eOMeTpHuYec-
KOM IIpPOrpeccuu:

a)d; x—5u7-2x; 6)3x—4; x+2 u x+6.

4.226*. JlokaskuTe, UTO IOCJIEOBATEIbHOCTb b, = = +3" aB-

NI

JsIeTCA TeOMeTPUUECKOU ITporpeccuei.

4.227*%, HaiiguTe mepBhLIil UJeH X 3HaMeHATeJIb IeOMeTpHrUec-
kol nporpeccuu (b,), ecau by —bs=-168 u bs + b, =—-28.

4.228%, Jlana reomerpuueckas mporpeccus (b,). Onpenenure,
SIBJISIETCS JI TEOMETPUUECKOIl IIporpeccreil mocjaef0BaTeIbHOCTD:
1 1 1
a) by; by; bg; -3 0) =3 5 -5 e -
by~ by b3
4.229%, IllecToii ujieH reoMeTpPHUUECKOIl mporpeccuu pasex 10.
Yemy paBHO IpPoW3BeAeHNEe OAWHHAAIATH IIEPBBIX UJIEHOB JTOM

nporpeccun?
— O —

4.230. C momoIipio rpadpuKos

Yy
h oy = _3x ,96 6
byHKIIUT y—\x\ uy= 7+27 5
(puc. 95) peruTe ypaBHEHUE 4
x| = 3% 1 26 Brmonrure mpo- 3
7 7 2
BEDPKY. 1
4.231. Haiigure 3HaueHUe BLI- 0
-5-4-3-2-1 12345 6%
pasKeHust 1
7 n 5
J11-2  4+J11 Puc. 95
2 —
4.232. Coxkparute ApoOb %yglf)
v

4.233. AsTo0yc momken npoexarhk (00 kM 3a 10 u. OKasajoch,
uyTo 45 % myTu oH mpeomoses 3a 4,5 u. C KaKoil CKOPOCTHIO eMy
HAJ0 IBUTATHCS AAJIbIIE, UTOOLI NPUOBLITH B IMIYHKT Ha3HAUEHUS
0 PaCINCaAHUIO?
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@ 4.234. HalimuTe 3HaueHNe BBIPAXKEHUA:
a) (27+37) " 6) 2*-16:(-8)".
4.235. Pemure ypaBHeHNIe (x - 6)(x2 - 3) =x —06.

HemaJsio jerenj cBs3aHO ¢ T'eOMeTPUUYECKOMN ITporpeccuei.

Haunbosee usBecTHass 13 HUX paccKasbiBaeT 00 m3o0peTarese
mraxmar.

ITo nerenme, Korma cosmaTesib IIaxMaT MOKAas3aJ cBoe u300pe-
TeHUe MPaBUTEJI0 CTPaHbl, TOMY TaK MOHPaBUJACHL UI'PA, UTO OH
Iaa m3o0peTaTesio MPaBO CAMOMY
BbIOpaTh Harpany. Mympelr mompo-
CHJI Y TIPABUTEJISA 34 MEPBYIO KJET-
Ky IIaxXMaTHOM MOCKU B3aIlJIaTUTh
eMy OJHO 3€pPHO IIIIeHUIIbI, 32 BTO-
Py — IBa, 3a TPEThI0 — YeThIpe
U T. I., yIBauBasgi KOJUYECTBO 3e-
PeH Ha KaKJoU ciexyioiieil KJeT- Puc. 96
Ke (puc. 96).

IIpaBuTenp OGBICTPO cOrVIACHUJICA M IIPUKA3aJ Kas3HAuel BBI-
IaTh MyApeIy HysKHOe KoJuduecTBO 3epHa. OgHAKO Korjma KasHa-
yeii MOKAas3aJl pacueThbl, TO OKa3ajioCh, UTO PACIIJIATUTHCS HEBO3-
MOXKHO, PasBe TOJBKO OCYIIIMTh MOPS U OKEaHbl W 3acesaTh BCe
IIIeHUIeH.

Yucmo 3epeH, KOTOPOe IIONMPOCHJ MYZApPeIl, PaBHO CyMMe
YJIEHOB TeOMeTpPHUecKoil mporpeccum 1; 2; 22%; 23%; ..; 2%, 1. e.
1+2+22+2%+ ... +2%,

BriBemem opmysy, IO KOTOPOM MOYKHO HAXOAUTHL CyMMYy I
TEePBBIX YJEHOB I'€OMETPUUYECKOI ITPOrPECCUN.

O6o3HaUMM CYMMY 7. HEPBBIX UJEHOB TeOMETPUUECKOI Mpo-
rpeccun (b,) uepes S,, Torma:

S,=b +b q+b q°+..+b ¢

YMHOKUM 00€ YacTu 3TOro PpaBeHCTBa Ha 3HaMeHaTeJIb IIPO-
rpeccuu ¢ 1 IIOJIYyYUM:

S, q=bq+b q*+b ¢*+..+b q".
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Berurem us BTOPOI'O PaBEHCTBA II€PBO€ M IIOJIYUYHNM:

S, q=b-q+b¢+b¢+..+b-q¢"

S, =b +b q+b+q*+..+b - q""

Sn.q_Sn :bl.qn_bl’

T.e. S,'(¢g-1)=b (q" - 1). BbIpasuM U3 5TOTO PaBEHCTBA S, IIPH

q#1 u mosyumum PopMysay CYMMBI 71 IEPBBIX YJIEHOB reoMeTpuye-

. bl (qn — 1)
CKOIl mporpeccuu S, = ———=.

qg-1
Ecin ¢=1, To Bce uie- ®dopmyaa CyMMBbI I IEPBBIX
HBI IIpOr'peccuU pPaBHBI IIEPBO- YJeHOB reOMeTPHYeCKOoil
My YJIeHYy, U CYMMY 71 IIEPBBIX nporpeccun
YJIEHOB TAKOM IeOMeTPUUYEeCKOM b1( qnil)
Oporpeccuy MOYKHO HAWUTU IIO S, =—_"
dopmyme S, = nb;. a-1

Beruncamm 1o popmysie
CYMMBbI 71 TIEPBBIX YJIEHOB I'€OMETPUUYECKOM ITPOTrPEeCCUM UYHUCJIO 3e-
peH, KOTOpOe 3alpoCUJl B HArpaaAy MyApeIl, T. €. CyMMY

Sey=1+2+22+23+ . + 26,

IlepBBIii UJeH TeoMeTpUUYecKoii mporpeccuum b, =1, 3HaMmeHa-
TeJIb ¢ = 2, KOJIMYECTBO YJIEHOB IIporpeccuy paBHO 64.

1-(200-1)
2-1
Taxoro KoxmuyecTBa IIIIEHUIILI YEJIOBEUECTBO He cOOpaJo 3a BCIO

CBOIO MICTOPUIO.

Torma Sy, = =2%_-1=18446 744 073 709 551 615.

IIpumep 1. Hatizure cyMMy AeCATH IIEPBBIX UJIEHOB I'€OMETPU-
yeckoii nporpeccuu (b,), B koropoit b, = 0,5, ¢ = 2.
by (q” - 1)
Pewenue. Ilpumerum Gopmysry cyMMmbl S, = 1 IJIsT
bl(qlo - 1) 0,5(210 - 1)
1 - a1 =0,5-(1024 -1) =

n=10, momyuum S, =
=0,5-1023 = 511,5.
Omeem: 511,5.

Ilpumep 2. Halimure cyMMy OBeHAIIIaTH IIEPBBIX UJIEHOB T'e€O-
MeTpuuecKoi mporpeccuu 3; —6; 12; —24; ... .



Pewenue. IloncraBum B popmyny S, =

3. ((_2)12 _ 1) 3. (212 B 1)

IIporpeccun

sHaueHusd b, = 3,

g=-2,n=12: §,, =
Omeem: —4095.

- =—(2'2- 1) =-4095.

-2-1 -3

@ ®dopmysia CyMMBI NI IEPBBIX YIEHOB IeOMETPHYECKOI IIporpeccuu

1. Haiigure cymMmy OaTu
EePBLIX UYJEHOB TI'€OMETPU-

yeckoit mporpeccuu (b,),

Haiigem sHaMeHaTe b U MEPBBIN YJIEH I'eo-
METPUUYECKON IMPOTPecCum:

q= bs - (_l):(_l) = l, TOTZIA

YeCKOl Iporpeccuy paBHA
605. Haiigmre KoJi4ecTBO
YJIEHOB IIPOTPECCUM, eCJIH

b=5,q=3.

ecnu by=-1, by = —%. by 2 2
by 1
=<2 =(=1):= = -2.
h="r=(1)5
by - (qn— 1) .
IIo popmyne S, = 7-1 HalgeM
5
1
2. (f) —1] _2.(L_1)
_ ( 2 __\s2 ) _
s = = =
1 1
. | e
2 2
581
_ 32 _ —62.1 _ 62 _ o7
1 32 2 16 8’
2
2. CymMMa 4JIeHOB I'eOMeTpH- A (q" - 1)

IlogcraBum B dopmyny S, = 1

q-
sdHaueHua S,=605, b;=5, ¢=3 u Hai-
neM n:

605 = 5(2’1_11); 5(3”— 1) - 605-2;

3" —1=242; 3"=243; 3"=3% n=5.

3. B reomerpuueckoii mpo-
rpeccun (b,) M3BECTHO, UTO
bs=6; bg=-36.

Haiinure Ss.

Haiigem 3HaMeHaTeJ b IIPOTPECCUN:
q="bg:bs =-36:6=-6.

ITogctaBuM B (hopMyJsy n-ro ujeHa Teo-
MeTpUUeCKOH mporpeccuu bs=6 u q=-6
¥ HaWJeM IepBBINI YJIEeH IIPOTPECCUU:

1
by =by-q"s 6=b1-(-6)"; b = .




Tmasa 4

bl N (qn - 1)
qg-1
My TpeX IIepPBBLIX UJIEHOB IeOMeTPUUYECKON

_ ﬁ((_G)g_ 1) _ 381

—-6-1 216"

IIo ¢popmyne S, = HaWgeM CyM-

nporpeccun: Ss

4. B reomMeTpuuecKoil IIpo-
rpeccun (b,) U3BECTHO, UTO
b3=16, q=2, b, =64.
Haiigure cymmy n nepBbIX
YJIEHOB 9TOU IIPOTPECCUM.

3Hadg, UYTO TPETUHl UYJIeH IeOMeTPUUECKOH
mporpeccuu paBeH 16, a ee 3HaMeHaTeJb
paBex 2, mo ¢opmyJe b3=b1-q2 HalizeM
TIepPBBIH UieH mporpeccun: 16 = by - 22, b, =4.
Bocnossdyemes (popmysioit n-ro ujeHa reo-
MeTpUUecKoil mporpeccun b, =b; -q" -1
u maiimem n: 64=4-2""1; 2" ! -16;
2" l=2Y n-1=4;n=5.

ITo dopmyse cyMMbl 7 HEPBBIX YJIEHOB
TeOMeTPHUYEeCKON Iporpeccuu Haijgem Sy:

. 5_
Ss :%:124.

1. B reomerpuueckoii nporpeccun (b,) cymMMa 7 IepBBIX UJIEHOB BBIUKC-

JgdeTca 1o popmyJie:

a) S, =by 2¢"; 6) S, =b-q";

B) Sn:bl'qnfl; ) Snzw.

qg-1

Bribepure mpaBUIBHBIN OTBET.

2. B reomerpmueckoil mporpeccuu (b,) msBecTHO, uTO by =-12, ¢=5.
Bepno 1, uTO cCymMMa 7 mepBBIX YJIEHOB HAHHON IPOIPECCUY IPU JI0O0M
n ABJIAETCA OTPULIATENBHBIM YHCIOM?

_@_

4.236. Haiimute cymmy 99 mepBBIX UJIEHOB TeOMETPUUYECKON

nporpeccuu 7; —7; T; =75 ...

4.237. Haligure cyMMy IIIeCTH TEPBBIX YJIEHOB I'€OMETPUYEC-

KOM IpOrpeccuu:

a) 5; 10; 20; ...; 0)9; 3; 1; ...;
B) 1315 25 r) 3; 343; 9; ... .

4.238. B reomerpuueckoii nmporpeccun (b,) Haligure:

a) S;, ecniu b; =1, ¢=25;

0) Ss, eciu b; =—4, ¢ =-0,5;
B) Sy, €Cai;t by =-2, q = J2.




IIporpeccun

4.239. IlpenmnpusaTie B TedyeHUE IIOJIYrofa IIPOBOLUJIO MO-
MepPHUBAIINI0 IIPOU3BOJACTBA, B Pe3yJbTaTe Yero pacXoibl HA BbI-
OyCK eNUHUIbI IIPOAYKIIMMU CHIMKAJNUCh exxemecauuno Ha 10 %
II0 CPaBHEHUIO C MPeAbIAyInuM MecdAneM. OnpenennTte, CKOJIbKO
CPEICTB yAaJoCh COKOHOMUTH IPEAIPUATHUIO 3a ITeCTh MECHAIEB,
ecau [0 MOIEPHUBAIIUU PaCXOAbl HA BBIMYCK €IUHUIILI TPOAYK-
muu cocraBiasaau 100 p. u exkeMecAYHO MPEAIPUATHE BHIIYCKAET
500 emuHMIL IPOLYKI[IM.

4.240. IlpepnpuHuMaTenb 3allIaHUPOBAJ B TedeHHe Mecsd-
Ima eXeIHEeBHO OTKJIAAbIBATh JMeHbru. IIpmuemM B I€pBLIH eHb OH
MJIaHUPYET OTJIOKUTL 1 K., BO BTOpoit — 2 K., B TpeTuii — 4 K.,
B ueTBepThili — 8 K. u T. 1. CMOMKeT Jiu OH peau30BaTh CBOI
IJIaH, eCJU ero eXeMeCAUYHbIN 3apaboTox cocrasisger 1200 p.?

4.241. 3BecTeH IIeCTHAAIATHIN UJeH IeOMeTPHUYECKON IIPO-
rpeccum M 3HaMeHaTeJb Iporpeccuu, He paBHbIN 1. CocraBbTe
TJIaH BBIUUCJIEHUS CYMMBI 9 MepBBIX UJIEHOB 3TOU ITPOTPECCUU.

4.242. HaiiguTe cyMMy BOCHBMHU II€PBBIX UJEHOB IeOMeETpUUE-

CKOIl Imporpeccun (x,), ecjli U3BECTHO, UTO X3 = 3—32; q = %

4.243. HatizuTe cyMMy IATH MEPBBIX YJIEHOB TeOMETPHUYEC-

koii mporpeccuu (b,), ecam b;=9; b = %. CKOJIBKO peIleHni

umMeer 3azada?

4.244. VI3BeCTHBI OEBATBHIN U IIECTOH UJE€HbI FeOMEeTPUUYECKOMI
mporpeccum co 3HaMeHarejgeM, He paBHbIM 1. CocraBbTe mJIaH
BBIUMCJIEHUs cyMMbl 10 MepBBIX UJIEHOB 3TOM IIPOTPECCUM.

4.245. B reomerpuueckoii nporpeccuu (b,) Hanigure Sg, ecau
U3BECTHO, YTO:

a) b, =216; b,=-648;

6) by = 25; b, = 1255;

B) b;=-12; b,=-48.

4.246. Hatinure b, u S, 1 reOMeTPUUYECKOIl IPOTPECCUU, Y
KOTOPOIA:

a) b;=0,1; ¢g=10; n=06;

6) by=-3; ¢=+/3; n=8.

4.247. Cymma dYeThIpeX II€PBBIX UYJIEHOB TeOMETPUUYECKON

nporpeccun paBHa 65. Halignre mepBbIil YJieH IPOTIPECCUM, €CJIU

€e 3HaMeHaTeJIb PaBE€H %
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4.248. CymMMa YJIeHOB T'€OMETPUUYECKOM TIPOTPECcCHuM pas-
Ha —85. Haiigure KoJm4ecTBO UJIEHOB mIporpeccuu, ecau b, =1,
q=-2.

4.249. HaiinuTe cymMMy, 3Has, UTO €e cJaraeMble — IIOCJIeI0-
BaTeJIbHbIE UJIEHBI T€OMeTPUYECKOM IIPOrPeccuim:

a)l1+2+4+..+256; 6) 1-3+9—..+729.

4.250. 'eomeTprueckas Iporpeccus 3agaHa (PopmMyJIoii:

a) b, =2 - 3"; naiigure Sg; 0) b, = g- 2" 1 maiinure S,.

4.251. Pa3HOCTH YETBEPTOT'O0 U TPETHETO UJEHOB IeOMeTpUYec-
KO#l mporpeccuu paBHa 24, a pasHOCTH TPETHETO UM BTOPOTO UJe-
HOB paBHa 12. HaiiguTe cyMMy TSTU IIEPBBIX UJEHOB JTOH IIPO-
rpeccum.

4.252%, HaiiguTe KOJUYECTBO UJEHOB I'€OMETPHUUYECKOI IIPO-
rpeccuu, B KOTOPOH q = —%, b, = %, S, = 6%.

4.253*%. B reomerpuueckoil mporpeccuu (c,) C TOJTOMKUTETb-
HBIMHM UYJieHaMHM CyMMa 4YeThIpeX IIePBBbIX UJIeHOB paBHaA 255 u
¢, +c5="51. Hatigure q.

4.254*, B reomerpuueckoii nmporpeccuu S; = 14, S;, = 18. Haii-
JUTEe CyMMYy YJIEHOB 3TOU Iporpeccuu ¢ 15-ro mo 21-#i BKJIOUU-
TeJIbHO.

4.255%, BpiBeauTre (OpPMYIy HPOU3BENEHUA 7l IIEPBBIX UJIEHOB
reoOMeTPUUECKOI IIPOIPECCUU.

4.256%, Haiigute cyMMy KBaJpaTOB IIECTU TEPBBIX UJEHOB

reoMeTpUUeCcKOU IIporpeccuu, NepBhIM UjJeH KOTOPOl paBeH 52 ,

a 3HaMeHaTeJ b PaBeH J2.

4.257*, CyMmMa Tpex HOJOKUTEJbHBIX YKNCeJ, COCTABJIAIOIINX
apudMeTHUUeCKy0 Iporpeccuio, paBHa 21. Eciu K HUM cooTBeT-
CTBEHHO IIpuOaBUTL 2, 3 m 9, TO IOJyUYeHHBIE UMCJIa COCTABAT
reOMeTPUUECKYI0 IIporpeccuto. Hatigure atm ymea.

4.258%, Haiigure CyMMYy YeTbIpeX IOJOKUTEIbLHBIX YHCEeJ,
U3 KOTOPHIX THEPBBIE TPU COCTABJIAIOT apu(PMETUUYECKyI0 IIporpec-
CUi0, a ToCJiefHNe TPU — TeoOMeTPUUYecKyio mporpeccuio. Cymma
Tpex IepPBBIX UMceJ paBHa 12, a cymma Tpex mocaenHux — 19.

4.259%, Haligure yeThIpe IIEJBIX UHMCJA, U3 KOTOPBLIX IIEPBbLIE
TPU SABJSIOTCS ITOCJENOBATEIbHLIMU UJEHAMU TI'€OMEeTPUUECKOH
IpOTpPeccuu, a THOoCJeJHUE TPU — IOCJeIOBATELHBIMU UJeHaAMU
apuMeTNUYeCKON MIPOrPeccuu, ecii CyMMa KPaWHUX Yuces paB-
Ha 21, a cymma cpeaHuX unces paBHa 18.
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4.260. B reomerpuueckoii mporpeccun (b,) HaniguTe:
a) Sg, ecnu b, =9, ¢=2; 6) S;, ecau b, =81, ¢ = —é.

4.261. Haiigure cyMMy BOCHBMHU IIEPBBIX YJIEHOB T'€OMeTPHUYeC-
KOM mporpeccuu:

a) 7; 14; 28; ...; 6) —-3; 3; —3; ...} B) 5; 5/5; 25; ... .

4.262. Ha npeagnmpuaTuu niaaHUPYOT Osaroxapd s¢h¢heKTuB-
HOII peKJIaMHOW KaMIaHWU B IIEPBBIN MECHI] JOTIOJIHUTEJIHLHO pea-
ausoBath 1000 wmspenmii. [[anee mpeamosaraeTcs esKeMecsadHoe
yBeJINUEeHVEe AOTOJHUTEJIHHON peasimsanuu B 1,5 pasa. 3a CKOJIb-
KO MecCsAIeB HMPeAIPUATHE CMOKET peasu30BaTh II0 9TOMY IJIaHy
IOIIOJHUTENIbHO 8125 usmennii?

4.263. lzBecTeH TpeTUH UJEeH TeOMETPUYECKON IIPOTPECCUN U
ee sHaMeHaTesb. CocTaBbTe IJIAH HAXOXKIEHUA 7 IEPBBIX UJIEHOB
aroil mporpeccuu. IIpexmoxxure nBa crocoba.

4.264. HaiiguTe cyMMYy IIIECTH IIEPBBIX UJEHOB T'€OMeETpPHUYEC-
Ko#l mporpeccuu (c,), €CIu U3BECTHO, UTO C4 = 3; ¢ = —3.

4.265. B reomeTrpuueckoit mporpeccuu (b,) Haiigure S;, eciu
M3BECTHO, UTO:

a) by =48,6; b, =172,9; 0) b; = 34; by =1088.
4.266. HatinuTe b, u S, 1 reoMeTPUUYECKOIl IPOTPECCUU, ¥
KoTopoii b, =-1; g = —%; n=>=.

4.267. CymMa UeThIpeX IIePBBIX UJIEHOB TeOMeTPUUecKOi
nporpeccuu paBHa 62,4. HailiguTe IepBbIii UYJieH IIPOTrPECCUHU,
ecJiu ee 3HaMeHaTeJb paBeH 0,2.

4.268. CymMMa YJIEHOB TI'€OMETPUUYECKON MPOTPecCum paB-
Ha 684. HaiiguTe KOJMUYECTBO UJEHOB IIPOI'PECCHUI, €CJIU ee
TepBBIN UJjieH paBeH 12, a 3HaMeHaTeJb paBeH 7.

4.269. Haiigute cymmy 1 — 2+ 4 — ... — 128, 3uasd, uTO ee ciaara-
eMble — TI0CJIeIOBATEbHbBIE YJIEHBI T€OMETPUUYECKOM ITPOTPECCUMN.

4.270. Teomerpuueckass Iporpeccus 3amamHa (HOPMYJIOH
b, =5-2""". Haiigure S,.

4.271*%, HaiiiuTe KOJIMYECTBO YJIEHOB I'eOMETPHUYECKOI IIpo-
rpeccuu, B KoTopoit b, =1, b, =-512, S, =-341.

4.272*% HalizuTe CyMMYy YJIEHOB I'e€OMETPHUYECKOI IIporpec-

cun (b,) c mecToro mo AecATBHIM BKJIOUUTEIbHO, ecau b, =1

q=-2. 2
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4.273* Tpu moJOKHUTENBHBIX uYmcJa, mamoigue B cymme 30,
COCTABJSIOT apu(pMeTHUYeCKyo Iporpeccuio. Ecim oT mepBoro
YucJia OTHATh 5, OT BTOPOro — 4, a TpeThe UYMCJO OCTABUTHL 0e3
U3MEHEeHNsI, TO IIOJyUYeHHbIe UMCJIA COCTABAT TeOMETPUUECKYIO
nporpeccuio. Haiigure atu yucsa.

4.274. CpaBHuTe ApOOH:

3 11 8 15

a) - u —; 0) —— m ——.

) 7 13’ ) 9 17

4.275. Haiinure 3HaueHUe BBIpasKeHUd a ' +b ' mpu a =
b=-0,25.

4.276. Heobxonumo coOpaTh OJMHAKOBBIE KOMILIEKTEI, COCTO-
Allle U3 PydYeK, KapaHzalnei u terpaneii. Haligure, Kakoe Hau-
6oJIbIllee KOJIMUYECTBO KOMILJIEKTOB MOYKHO coOpaTh u3 304 pyuex,
190 kapangameii u 114 TeTpameii, UCIOJb3YA IIPU 3TOM BCE 3TU

IpeaMeThI.

1
—~ u
3

x2-6x+5>0,
x—2<0.

4.278. 3a mepeBon IeHer ¢ OJHOrO cueTa Ha APYTroii 0aHK Oe-
pet 1,5 % ot mepeBogumoit cymMmMbl. KaKkyio HauOOJbIIYI0 CYMMY
IeHer MOJKHO IepeBecTu, umes Ha cueTy poBuo 1000 p.?

4.277. PeliTe COBOKYITHOCTh HEPaBEHCTB

4.279. Pemute ypaBHEHUE (3x2— x — 4)(3x2— x + 2) =17, wuc-

IIOJIB3ydA MEeTO/[ 3aMeHbI HepeMeHHOﬁ.

4.280. Kakue us caeaymomux podeii MOKHO 3aI1caTh B BUIE
; ; L2, 7. 4. 3, 11,

KOHEUHOH JeCATUYHON APoO0IM: 55° 75 150 1950 120

4.281. Haiinure 3HaueHNe BbIPAKEHI 2—15 + é - %5.

4.282. BepHo s11, UTO % =0,166... = 0,1(6)?
JI100y10 OOBLIKHOBEHHYIO APO0h MOKHO 3aIlMCaTh B BUIE HeCsd-
TUYHON APOOM — KOHEUHOIN WM OeCKOHEUHOH Ieprogmyec-
Ko mpobu. Hampuwmep, % =0,04 — xoHeuHad OgecATHUYHASA

apobb. Beckoneunasa mepuogmuecKas AeCATHUUYHAS APO0b moJIyda-
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eTcsi B CJydyae, KOTZa JejieHUe «He 3aKaHUYUBAeTCS», HAaIpUMep
g =0,6666... = 0,(6), % =0,5454... = 0,(54).
Bbl paccmaTpuBasii MPaBUJIO 3allMCU KOHEUHOM JeCATUYHOMN

17

IpoObu B BHUIe OOLIKHOBEHHOUW mapobu (mampumep, 0,17 = 100°

0,25=%=% u T. I.).

BoisicHuM, KaK OECKOHEUHYI0 IePUOJUYECKYI0 AeCATUYHYIO
Ipo0b 3amucaTh B BUAE OOBIKHOBEHHOI ApOoOu.

Paccmorpum, HanpuMep, 6ECKOHEUHYIO EPUOAUYECKYIO Aecs-
TuuHyio apobs 0,(7)=0,7777... . Onpenenum, Kakoil 0OBIKHOBEH-
HO¥ Ipo0Ou paBHO 5TO UUCJIO.

3anumiem apobs 0,(7) B Buge cyMMbI pas3psagHBIX cjaraeMbIX:

7 7 7
0,7777...= L+ L 4+ L 4+ ...
’ 10 100 1000

B mammoM ciayuae HeoOXOAMMO HAWUTHU CyMMY OECKOHEUHOT'O
ypcja cjiaraeMbIX.
Cnaraemble STOH CYMMblI SABJISIOTCA UYJeHAMH OeCKOHEUHOI

TeOMEeTPUUYECKON IIPOrpeccuy CO 3HaAMeHATeJeM ¢ = %<1. Ta-

Kue reoMeTpuiyeCKune ImporpecCrum Ha3bIBaAIOTCA 0eCKOHEeYHO y6m-
BAOIIMMHU reOMeTpHuYeCKMMHU IMPOrpecCusiMu.

Omnpenenenne. BeckoHeuHOo YOBIBaroumieii reoMeTpPHUYECKOI
mporpeccueil HasblBaeTCA TaKasd 0€CKOHEUHAs reoMeTpUUecKast
mporpeccus, y KOTopoi sHameHarens | q| < 1.

Hanpuwmep, reomerpuueckas mporpeccus 8; 4; 2; ... ABISeTCS
0eCKOHEUHO yOBIBAIOIIEN TeOMeTPHUUYECKOl IIporpeccuii, Tak Kak

_4_1
9= 2<1.

T'eomerpuueckas mporpeccus 9; —3; 1; —%, ... TAKKE ABJISIETCS

0eCKOHEUHO yObIBAIOIIEH IeOMeTPUUYECKON IIPOrpeccrueii, moCcKoIb-
-3 1
K ====<1.
vlal=[3]=3
s Toro 4yToOBI IPEACTABUTH OECKOHEUHYIO IEPUOAUUECKYIO
IeCATUYHYIO Ipo0b B BUJle OOLIKHOBEHHOI, HYKHO HAWTU CyMMY

0eCKOHEeUYHO YOBIBAIOIEeH reoMeTpuuecKoil mporpeccuu. Ee 0603-
HavaioT OYKBOI S 1 HAXOAAT II0 (DOpMYyJIe

_ b
S_l—q’ lq|<1.
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@ IToxasxem maer0 BbIBOJA (DOPMYJIBI CYMMbI OECKOHEUHO YObI-
BaoIIeil reoMeTpUUYECKON ITPOTPeccun.

Paccmorpum

dopmyne S, = bl(qq:l)
S” - lblq (1 q )

n — oo,

by

Yucio

0ECKOHEUHYIO
cuto (b,), y xoropoit |g|<1l. CymMma n NepBHIX UJEeHOB
IaHHOU mporpeccum b;, b,, bs,

yBeJIMUYeHHHU umucjia n cymma S, =

obpasoMm, b, +b, +b; +...+b, +...=

reoMeTPUUECKYyI0 IIporpec-

ey by, ... BBIUMCJAETCA IIO

3amnuiieM 3Ty (opMyay B BuUie

IIpenctaBuM, YTO 7 HeOTpaHHWUYEHHO BoapacTaeT (TOBOPST,
YTO CTpPeMUTCA K OECKOHEUHOCTH, W 3aIlMCBIBAIOT 1 —> O0),
ITockoabKy |g|<1, ToO Ipu HEOrpaHMYEHHOM yBeJIMYeHUH
Yucja n CTeneHb " CTPEMUTCA K HYJ0, a 3HaUeHUe PasHOCTHU
1 - ¢" cTpeMurca K efuHUIE. SHAUUT, TP HEOTDAHUUEHHOM

llil—q . (1 - q") CTp:MI/ITCH

b
K YUCIy ﬁ, YTO MOKHO 3amucarb B Bume S, — g mpu

1-

Ha3bIBAIOT CYMMOI OECKOHEUHO YyOBIBAIOIIEH

reomerpudeckoir nporpeccuu (b,), y koropoii |g| < 1. Takum

by

1—q°

O6o3HaUNM CyMMYy OECKOHEUHO YOBIBaIOI[eli IeoMeTpHuUec-

by

KO Iporpeccuu O0yKBo# S u moayuum dopmyay: S = ——.

1-¢

BBI‘-II/ICJII/IM IO 3TOU (I)OpMy.He CYMMY pPa3pAgHBIX CJaraeMbIX:

7 7
0,7777... ﬁ * 100 " 1000
Ciaraemble B5TOH CYMMBI

0o0pas3yroT OecKOHeUYHO YObIBa-

IOIYI0 TEeOMETPUUECKYIO IIPO-
T, 7. .

TPECCHIO T3 Too8  Too05 e

TEePBbIA YJIEH KOTOPOA paBeH

. , 4 3HaMeHaTeJIb PaBE€H L

Cymma 0eCKOHEeYHO
yOBIBaIOIEN TeOMEeTPHUECKOM
mporpeccuun

_ b
S=1p la<1

Tax kak |¢g| <1, To moxem HaWTH cy1v11v1y 9TOli OECKOHEUHOI

10 10°

nporpeccuu. IlogcraBum b, = 17
e

U TIOJyuYuM: S = 101 = %

10

q—f B hopmyTy S—Lq




Buauwut, 0,(7)=0,7777...= - +

IIporpeccun

T, T

7
100 1000 " 9°

Takum 00pa3oM, OECKOHEUHYIO MEePUOANUYECKYIO MeCATUUHYIO

apo6b 0,(7) Mo:KHO 3ammcarb B BuUAe OOBIKHOBEHHOM Apo0uU 7z

T. €. 0,(7) = %.

9’

Tarkum ’Ke cIrocoOOM MOKHO JIIOOYI0 OECKOHEUHYIO IePUOIU-
YEeCKYI0 JeCATUYHYIO NPOO0h IIPEACTABUTh B BUAE OOBLIKHOBEHHOM

npobu.

YTo0bI 3aTuCATh 0€CKOHEUHYIO IIEPHOTUUECKYI0 TeCATUIHY IO
Ipo0h B BUEe OOBIKHOBEHHON TPO0M, HYKHO:

CD Hpe,ZLCTaBI/ITL 4YucJIO B BHAE
CYMMBI pa3pAOHBIX ClaraeMbIX.

@ BeigenuTb cymMMy GecKOHed-
HO yObIBAIOIE reoMeTpPUYeCcKOi
TIPOTPECCUT.

(@ Vkasars mepBeli uieH b, u
HaWTH BHaMeHATeJb STOH IIpO-
Tpeccui q.

@ Haittu cymMmMy GeCKOHEUHO
yOBIBatOIIIe reoMeTpUYecKOHn
mporpeccuu 1o opmysie

3amnumure B BUAe OOBIKHOBEHHON
npobu uucio 2,4(15).

@ 2,4(15)=2,41515...=
=2+0,4+0,015+0,00015 + ... .
@ S=0,015+0,00015 + ... .

0,00015
b =0,015; q=-—2>-"2
® b =0,015 ¢ 5015

@ g_.0.015 0,015 15 1

=0,01.

1-0,01 0,99 990 66

@24+ Lot 1 _02,1_
66 10 66 "5 66

fBnsiercsas am 9Ta Wpo-
rpeccusi 0€CKOHEYHO yObI-
BaoIlell TreoMeTPUUYEeCKOn
nporpeccueii?

_ Y
T1-¢ _ 5137
330
(® BLIUHCIUTL CYMMy IepBBIX
i - | 2,4(15)= 2187,

cjaraeMbIX W HaWJAeHHOTO 3Ha 330
YeHUSA CyMMBbI 0O€CKOHEUHO YOBI-

BaloIell TIeOMEeTPUUYECKOH IIpo-
rpeccumu.

@ BeckoHeuHO yObIBarOIIasg reoMeTpHUYecKasi MPOrpeccusi
1. B GeckoHeUHOI reoMeT- Hatinem sHameHaTen b IPOTPECCUN:
pUYecKoit IPOTPECCUN 6 1
b, =-36, b, = 6. 9= 36~ 6"

Taxk kak |¢|<1, To jJaHHasd IPOrpeccus
ABJIAeTCcA 0€CKOHEUYHO yObIBAIOIIIE reoMeT-
pUYecKoii Iporpeccueii.
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2. fABnsercs au 6eCKOHEU-
HO YyOBIBalleli reoMer-
puuecKas mporpeccus:

4. 4, 4
a)d; =3 =3 =3 .3
)4 3 9 27 ’

1

L1001, .
6) 1’ 37 9’ 27’ ooy

B) 2; —4; 8; -16; ... ?

a) Kaxkapiii ujeH 9TOH reoMeTpUUYEcKOM
mporpeccun, HadyWHAs CO BTOPOro, PaBeH
NpeIbIAYINEeMY, YMHOMEHHOMY Ha 4YHC-

JI0 é Tax kak \q\ :%< 1, To mporpeccus

sABJsieTcA OECKOHEUHO yObIBAIOINell reoMeT-
pUUYecKoll mporpeccue.
1

1
=1,
3”3

rpeccus sBJseTcsa 6eCKOHEUHO yOBIBAOIIeH
reoMeTpUUecKOoil mporpeccueii.

B) 3HameHareJb Iporpeccunm ¢=-2. Tax
Kak |-2|>1, To mporpeccus He ABIAETCA
0eCKOHEeUHO YOBIBAIOIEH I'eOMeTPUUYECKOIn
mporpeccue.

6) Iockombky |q|= TO Ipo-

CymMmMa GecKOHEYHO yObIBaIOIIeil reOMeTPHYeCKOi IIPOrpeccun

3. Haiigure cymmy 6ec-
KOHEYHO yOBIBAIOIIEH reo-

MeTPUYECKOMN mporpec-

cuu, B KOTOpou b;=25,
_ 1

q= *E-

b
ITo dpopmyne S = 1—1 HOJIYyUYUM:
—-q

5 5 _10 _ o1
— -2 _10_g1
3 3 °3
2

n
I
Il

4. B OeckoHeuHO YOBI-
BaIIell reoMeTPUUYEeCKOn
nporpeccuu S =90,¢=0,1.
Haiigure mepBblft YieH
9TO¥ IPOrpeccUuu.

B (dopmyny cymMmbl GeCKOHEUHO YOBIBAIO-
el reoOMeTPUUYECKOIl IIPOrPeccun

S = IL nogcraBuM S=90, ¢=0,1 u
—-q
b
1-0,1°
Pemium mosiyueHHOE ypaBHEHHUE:

_ b _
90 = oi5s b1 =81.

mosnyuum 90 =

5. 3amumuTe OecKOHeU-
HYI0 IIePUOSUYECKYIO Je-
CATUYHYIO APoOb 15,2(3)
B BHZe OOBIKHOBEHHON
npoou.

@D 15,2(3)=15+0,2+0,03 + 0,003 +
+0,0008 + ... .

@ S =0,03+0,003 +0,0003 +... .
0,003

b =0,03; ¢= ~0,1.
® & 7=7,03
0,03 0,03 3 1
g--203 _003_3 _ 1
@ 1-0,1 0,9 90 30
® 152+L 15l L1570,
“T30 2530’30

15,2(3) = 15




IIporpeccun

1. Kaxxasiit uiesn 6eCKOHEYHOM IT0CIef0BaTeJIbHOCTH, HAUNHASI CO BTOPOTO,
0 MeHbIIle TIPeABIAYINEro B 3 pasa. OTa IOCJIeJ0BATEJHLHOCTb: a) SBJIAETCS

apudMeTnuecKoi mporpeccueit; 6) ABIsSETCA reOMeTPUUYECKON IIPOrpeccu-

ell; B) sIBJIAETCS OECKOHEUHO yOBLIBAIOIIEl IeOMeTPUUYECKOUN IIPOrpeccueli;

T') He ABJAETCA Iporpeccueii. Bribepure IpaBUIbHBIA OTBET.

2. Ecnu B 6eCKOHEUHOI reoMeTpUUecKoii mporpeccut | ¢ | < 1, Torza cymma

YJIEHOB 9TOU IIPOTPECCUU BBIUUCJIAETCA MO hopMyJe:

a) S=b-q; 6) S=b:q; B) S=0b (q-1); n §=--4

1-¢
BribepuTe mpaBUIbHBIN OTBET.

4.283. V3 maHHBIX TeOMETPHUUYECKUX TIPOTPeccuil BLIOGepuTe
0eCKOHEeUHO yOBIBalOIIIIe:

. 0. o7 91, . J1. 1. 1,
a) 3; 9; 27; 81; ...; 6) 45 1; 5 s s
B) —5; 10; —20; 40; ...; r) 8; —4; 2; —1; é; -

4.284. Kakrkymo ¢dopmMysy HYKHO IPUMEHUTH, YTOOBI HAUTHU
cyMMy 0eCKOHEYHO yOBIBAIOIIEll reoMeTpuuecKoit mporpeccuu (b,)
co suameHareseMm ¢? Haiigure sty cymmy, ecau:

a) b =12, ¢ = 13 6) b = 25, ¢ = —2;
B) b, =21, q = _%; r) b =-0,1, ¢ = 0,9.

4.285. CocTaBbTe IIJIaH PEIlleHnA U HalAUTe CYMMYy OeCKOHeu-
HO yOBIBaIOIEell TeOMEeTPUUECKON MPOTPECCUU:
a) 100; 10; 1; ...; 6) 0,2; 0,02; 0,002; ...;

4

B) 9; —4,5; 2,25; ...; ) —-3; —2; U

4.286. Haiigure cymMMy, ciaraeMbIMU KOTOPOM SABJIAIOTCS IIO-
cjeJoBaTeIbHbIE YJIeHbl TeOMETPUUECKOUN IIPOrPECCUM:

1,1 ,1 ., . _3,3_ 3

a)1+1+ﬁ+67+"" 0) 3 = T 25 " To5

4.287. IlpuMeHUTE aJTrOPUTM [IJA IIPEACTABJIEHUSI B BUIE
OOBIKHOBEHHOII Apobu uumca:

a) 0,(4); 0) 0,(12); B) 0,(123);

r) 14,(31); ) 6,3(8); e) 10,1(26).

4.288. HNcnonpsyiiTe (opMyTy CyMMBI OECKOHEYHO yObIBalo-
el reoMeTPHUUYECKOl IMPOTrpecCuy W HAWIWTe IIepBBIil ujieH Oec-
KOHEUHO yOBIBAIOIIell I'eOMeTPHUUYECKOIl IIPOrpeccuu, y KOTOPOI:

a) S=12,9=2; 6) S=8,q=-3.
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4.289. Haiinure 3HaMeHaTes b 0€CKOHEYHO YOBIBAIOIIEH I'eo-
METPHUUYECKON IIPOTPECCUM, eCJIN:

a) S =-140, b, = -35; 6)S=§, b =1.

4.290. Onpenenure, ABJSIETCSA JU 0ECKOHEUHO YOBIBAIOIIEH
reoMeTpuyecKasi IpOrpeccusi:

a) 2 ﬁ- 1 6) —55; 5; —/5;

B) 1; \/_ 3

Bocmoabsyi#iTech COOTBETCTBYIOINE (hopMyJioli M HaUIUTE ee
CyMMYy.

4.291. Haiigure TpeTuii ujgeH OECKOHEUHO yObIBAIOIIEll Ireo-
MEeTPUYECKOU ITpOorpeccuu, y KOTopou 3HaMmeHaTesb paBeH 0,4, a

cyMMa IIpOrpeccuy paBHAa 33%.

4.292. Haiigure cymMMy 0OeCKOHEUHO yOBIBAIOIEH TeoMeTpu-
YEeCKOU MPOrPeccuu, ecJiu:

42 2, _J2 1
a)bg—lg,Q—g, 6)b4_8,q_2'

4.293%. HaifiguTe mepBbIii UjJeH OECKOHEUHO yOBLIBaIOIIleil reo-
MEeTPUUYECKOM ITporpeccuu, 3Hasd, UTO CyMMa UJIEHOB BTOM IIPO-
rpeccun paBHa 12,6, a orHomrenme 20-ro ujgeHa K 17-Mmy paBHO
__8

125°

4.294%, Haligure 3HaMeHaTeJ b 0OECKOHEUHO yObIBAIOIIEH Ireo-
MEeTPUUYECKO# IIporpeccuu, MEePBBIA 4YJieH KoTopoir B 1,5 pasa
00JIBbITIE CYMMBbI OCTAJIbHBIX €€ UJIEHOB.

4.295. Kakymo ¢opmMyay HYKHO IPUMEHHThb, 4YTOOBI HAaM-
T CyMMy OeCKOHEeUHO YOBIBAIOIIEll TI'eOMETPUUYECKOU ITpOrpec-
cuu (b,) co 3HameHaresieM ¢? Haiimure aTy cymMmy, ecim:
2 1
a) b1=30,q=§; 0) b1=—36,q=—z.
4.296. CocTaBbTe IIJIaH PeIlleHus U HalguTe CyMMy OeCKOHeu-
HO yOBIBAIOIEll reOMEeTPUUYECKOM IIPOTrPECCUM:

a) 125; 25; 5; ...; 6) 0,1; 0,01; 0,001;

B) 18; —6; 2;

4.297. Kaxoit (opmysoii MOKHO BOCIOJIb30BATHCHA, UTOOBI
Hantu cymmy 1+ 1,1,1, .., CJIATAEMBIMH KOTOPOM SABJIA-

2 4 8



IIporpeccun

IOTCS IIOCJIefloBaTeJIbHbIE UJIEHBI TeOMEeTPHUUECKOIl IIporpeccuu?
Haiinure sty cymmy.

4.298. Ncnoab3yliTe aJrOpuTM U IIPEACTaBbTE B BHUIE OOBIK-
HOBEHHOU IPOOU YUMCJIIO:

a) 0,(6); 6) 0,(51); B) 3,(26); r) 17,3(47).

4.299. Cymma 0eCKOHEUHO yOBbIBaIOIeli IreOMeTPHUUECKOI Ipo-
rpeccum paBHa 3, a ee IepBbIH uyieH pased 4. Hailimure sHaMeHa-
TeJIb IPOTPECCUM.

4.300. Cymma OeCKOHEUHO yOBIBAIOIIell IreOMeTPHUUYECKOIl Ipo-

rpeccuu paBHa 6, a ee 3HaMeHaTeJb PaBeH % Haiinure nepBuiii

YJIeH IIPOTPECCUU.

4.301. CocraBbTe IJIaH pellleHUs W HAWAUTE CyMMy OecKo-
HEeYHO yOBIBAIOIE reoMeTPUUEecKOi Imporpeccuu, ecau b; =-1,5,
q=0,25.

4.302%, Haiigure 3HaMeHaTeJ b 0€CKOHEUHO yObIBAIOIIEll reo-
MEeTPUUYECKOM IIPOrpeccuu, y KOTOPOil cyMMa MEepPBLIX ABYX dUJe-
HOB B 8 pas 6oJibIlle CYMMBI OCTAJbHBIX €€ UJIEHOB.

x
4.303. Pemture cucteMy ypaBHEHUI
x

DN

-y =
2

b

[\

-y =8.
4.304. Boruucaure: (2\/§ + 5)2+ (10 - \/5)2 .

x?-1

4.305. Coxparure gpodbp ————.
RETHIE ADOSE 17x-2x2-15

4.306. Marasuu mpofaJ Ha IIPOIILIOH Heaejle HEKOTOpOoe KO-
auydecTBO ToBapa. Ha aToil Hepese 3amyIaHMPOBAHO TPOAATH TOT'O
ske ToBapa Ha 10 % wmenbie, HO 1o 1eHe Ha 10 % Gosbire. Bois-
IIYI0 WJIM MEHBIIYIO CYMMY IIOJYUYUT MarasuH OT HPOJAaKU TOBAa-
pa Ha TOH HeAesie U HA CKOJIBKO IIPOIEHTOB?

Ilociie n3ydyeHUs 9TOU TVIABBI A JOJIMKEH:

e 3HATh CHOCOOBI 3aJaHUA IIOCJIEIOBATEJbLHOCTEI U YMETb
OPUMEHATHh UX IJIA PellleHud 3a1adu;

e 3HATH OlpelesieHre apu(I)MEeTUUeCKOl ITporpeccuu, ee pas-
HOCTH, (DOPMYJIY Nn-TO UjeHa apu(pMeTUUeCKOl IIPOTrPeCcCum;
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o yMeTh IPUMEHATH (POPMYJY N-TO UjJeHa apu(pMeTHUecKoi
Oporpeccuy OJis PelIeHus 3aad;

e yMeTh MPUMEHATHh XapaKTepPHUCTUUYeCKOe CBOMCTBO apudme-
TUUYECKOH MPOTPECcCCUuM IJsS ONpeNeseHHs BHUIa IIOCJIeIOBATEeJIb-
HOCTeI;

o yMeTh IPUMEHATH (POPMYJIY CYMMBI UJIEHOB apuMeTmyec-
KOM mporpeccuu JJsd pelieHusa 3a1ad;

e 3HATHh OIpejeJieHNe TeOMeTPUYecCKON NIpOorpeccuu, ee 3Ha-
MeHaTeJIsI, (POPMYJIY Nn-TO UJeHa IeOMeTPUUECKOIl IIPOTrPEeCcCIU;

® yMeTh HPUMEHATH (OPMYJSy n-TO UJIEHAa TIeOMeTPUUYECKOM
Iporpeccuu OJs pelleHns 3amad;

® yMeTh IIPUMEHATH XapPaKTePUCTUUYECKOEe CBOMCTBO I'€OMET-
pUYeCKOl Nporpeccuu AJid OIpelesjeHHsA BUIA II0CJIEJ0BATe]Ib-
HOCTeIf;

® yMeTh IPUMEHATH (DOPMYJIY CYMMBI 71 TIEPBBIX YJIEHOB I'€0-
MEeTPHUUYECKON IPOTrpeccuu IJis PerreHus 3aad;

e yMeTh IPUMEHSTH OIpejeeHmne, (POPMYJIy CYyMMbI 0ECKO-
HEUHO yOBIBaIOIleli reOMeTPUUECKON ITPOTPEeCCUU MOJIS PeIleHud
3ajmad.

S1 mpoBepsI0 cCBOM 3HAHUSA

1. Iz maHHBIX IIporpeccuii BbIOepuTe apudpMeTHUUecKue IIpo-
Tpeccum; reoMeTpUYeCKre TIPOTPDEeCCUM:

a) -3; 3; -3; 3; ...; 0) 5; 5; 5; 5; ...;
.q. 1,01, _Q- 2. 1. 1. .
B) 2; 1; 55 g r) -9; 3; —1; 35
o) —10; —6; -2; 2; ...; e) \/?; =T 7\/7; -49; ... .

Kakve m3 maHHBIX IIOCJIEOBATEJIBHOCTEl SBJAIOTCA 6ECKO-
HEYHO yObIBAIOIIMMU TeOMETPUUECKUMU IPOTPECCUIMU?
2. TlocmemoBarenbHOCTb (X,) 3amaHa (HOPMYJIOH n-TO UYJIeHA

-1
x, = nol, BribepuTe BepHOE paBEHCTBO:
4 3
2) X, =3 6) x, = B) X, = 4; r) x,=3.

3. a) CocraBbTe (hOopMyJly n-TO uUjJeHa apu(pMeTUYeCKOU IIPO-
rpeccuu W HaWguUTe @, €cau a, = 2,4; d =-0,8.

0) Hama reomerpuueckasa mporpeccus 1; 3; 9; ... CocraBbre
(hopMyny n-ro uJeHA TEOMETPHUUYECKOIl Iporpeccum W HalguTe
IIIECTOU YJIeH 9TOH ITPOTPECCUMU.



IIporpeccun

4. a) B apudmeTuuecKoil mporpeccuu gy = 8; a,o; = 80. Haii-
IUTE Aq0-

06) B reomerpumueckoit mporpeccuu by=12,5; by; =2. Haii-
nute by.

5. a) [Tana apudmernuecKas mporpeccus, B KOTOPOii a,= 18;
a;=6. Haiigure a, u d.

0) Mexnay uuciaamu 16 u % BCTaBbTE TPU UMUCJIA TAK, UTO-

OBLI OHU BMeCTe C JAaHHBLIMU YUCJIAMU COCTABUJIN TeOMETPUUECKYIO
IIPOT'PECCHIO.

6. a) Apudmerwueckada Iporpeccus 3amaHa (OPMYJION
a,=29 — 3n. Hatigure cymmy 10 mepBbIX UJEHOB IIPOTPECCUU.

0) HaiiguTe mepBbIi UjJeH reOMEeTPUUECKON MPOTPECCUU, eCau
u3BecTHO, uTo S, = 15; ¢ =0,5.

7. a) [lana apudmernyeckas mporpeccus —231; —228; ... . Haii-
IUTEe YMCJIO OTPUIATEIbHBIX UJIEHOB ATOUM IIPOTPECCUU.

06) B reomerpuueckoii mporpeccuu b, =-4; g=-2. Haiigure,
oJ, KaKUM HOMEDPOM B BTy IPOT'PECCUI0 BXOAUT umcyio 128.

8. IlpeacraBbTe B Buje OOBIKHOBEHHOI APOOM UMCJIO:

a) 9,(3); 0) 6,7(29).

9. a) B apumeruueckoii mporpeccuu a,; = 10. Hawigure S,;.

0) B reomerpuueckoii mporpeccuu b, = 54; ¢ = 3; S, = 80. Haii-
nure by, n.

10. Tpu TONMOKUTENBHBIX UHCJIA SBJIAIOTCA IIOCJIEIOBATE]b-
HBIMU UJIeHAMHU TeOMEeTPUUYECKOM IIporpeccuu, 3HaMeHaTeJdb KO-
TOpO# OoJbIlle eMUHUIIBI. Eciau cpeqHee n3 HUX YBEJIUYUTH B JBA
pasa, TO OHU CTaHYT IIOCJeJ0BaTEeJIbHBIMU UJIeHAMU apudmeTuye-
ckoii mporpeccuu. HalimuTe 3sHamMeHaTelb IeOMETPUYECKOU IIPO-
Tpeccumn.

1. Ilo HEKOTOPBIM HCCJIEIOBAHUSAM CUNTAETCS, UTO, MJISI TOTO
YTOOBbI JOCTUTHYTH IPOABUHYTOI'0O YPOBHSA 3HAHUSA HNHOCTPAHHO-
ro A3bIKa, IIO3BOJISIONIEr0 IIOHMMAThL, UHNTATh UM OOBACHATHCA HA
9TOM $I3BIKE, BIIOJIHE AOCTaToO4yHO 3HATh 0K0oJo 3000 cios. IleBs-
TUKJACCHUK HA JeTHUX KAaHUKYJaxX ILIAHUPYeT HAuaTh U3yUeHIe
MHOCTPAHHOI'0 SI3bIKA, IIPUYEM B IIEPBLII JeHb OH X0UeT BhIYUUTDH
10 cjyioB, a B KaXKIBIN CJOEAYVIOIUI JeHbh — Ha 3 CJIoBa 0OJbIIIeE,
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yeM B IPEABIAVIIHII. 3a KaKoe BPeMs eMy yIacTCsA HSOCTUTHYTh
MIPOABUHYTOr0 YPOBHS, €CJU STOT ILJIAH OCYII[ECTBUTCS?

2. PYKOBOACTBO TPeANpPUSATUS, Ha KOTOpPOe IO pacipeee-
HUIO HpUIleJ paboTaTh BHIIYCKHUK YHUBEPCUTETA, 3SHAKOMUT HO-
BOr0 PabOTHHKA C YCJAOBMSIMH OILIATHI TPyZda. B IIepBbIii MeCsIl
ou mosyuuT 400 p. IIpu moGpocoBecTHOM paboTe B KaKIbIH CJe-
OVIOMUi Mecdll o Oyaer moJsiyuaTh Ha 20 p. OoJibllie, ueM B IIpe-
aeigyminii. CKOJIbKO 3apaboTaeT BBIMIYCKHUK 3a I'OA?

3. B mauaje roma BKJAOUUK IoJioKuJ B O6amk 1600 p. mox
n % romoBeIX. B KOHIlEe roma OoH CHsJ co cuera 848 p. B Komie
BTOPOr'0 rojia Ha cueTy okasajoch 824 p. CKOJBKO IPOIEHTOB B
roji HauucJasaeT 6aHK?

Hccaenyem, o6001IaemM, nejgaeM BHIBOIBI

HccaemoBarenbckoe 3zamanue. CyijecTByeT Ju B apudme-
THUYECKON IIporpeccuu 2; 5; 8; .. WjIeH, HOMep KOTOPOro pa-
BeH KBajpary HarypaJbHoro umciaa? Ilposemure mcciaemoBaHme.
ChopmynupyiiTe 000OIIEeHHBIN Pe3yJabTaT.

ToToBNMCA K oIuMmIuamzam

1. BepHO 1 yTBepXK[AeHHe: eCJIM IJIUHBI CTOPOH BBIIYKJIOTO
YeTBIPeXyToJbLHAKA, B3AThLIE B IIOCJIEI0BATEeIbHOCTH a, b, d u c,
00pasyioT apu(MeTHUeCKyI0 IIPOTPECCHIO, TO B STOT UYeThIPeX-
VTOJIBHUK MOKHO BIIMCATH OKPYKHOCTH?

2. Vupocrure Boipaskerue 70(71° + 718+ ...+ 712+ 71) + 1.



NTorosoe nosTopeHue

Yucaa M BEIYUCICHUA

1. YeranoBuTe MOPSAOK HEMCTBUN M HaWAUTe 3HAUEHNE BhIpa-
JKeHUs:

_a23.g. (2 _7).

a) 7-33.8; 6) 24 ((3) 9)’
6 5):9. 1 _1.9):(_

p) (15422 D) (11-1-3):(-10).

2. BrinmosiHuTE NEeliCTBUS:

a) (32,24:4-2,1)-0,1; 6) (2 - 6,588:6,1):0,1;
01 (— 3. . 1 1). )

B) 2,5:0,1 ( 6,6+g-2,4), r) (_75_5) 4+2,5:0,2.

3. HUcmonbsyliTe palnoHaJbHbIE IPUEMbI CueTa U HaWIUTe
3HAUEHNE BBIPAYKEHU:

2) —%-(—6,81)—3,19-(—%);

12-87,5-12-85,5
0,4:6,7+0,4-3,3°

2.5 _81.32):014.
B) (45 3,5-31 33) 0,14;
r) (1,59-12,3-23-0,159)-0,01.

4. YcTaHOBUTE MOPALOK AeHMCTBUII 1 HalAUTE 3HAUCHNE BbIpa-
SKEHU:

a) (1,27 + 3,74) - 2,43 — 1,53 : (3,72 — 1,92);
3 41. 1.2
6) 35—45.(5—15 23).

0)

5. Uz uucen 1; 2; 5; 9; 11; 26; 91; 96 BbIOEpUTE BCE IPOCTHIE
qucJa.

6. Hcnonp3yiiTe mMpusHAKM OeJIMMOCTH W u3 uumcea 122 175,
188 154, 291 523, 510 577, 941 220 u 977 895 BbIOEpuUTE TE, KO-
TOpBIE:

a) KpaTHBI b; 0) KpaTHbBI 9;

B) KpaTHBI U 5, u 9; T) He KpaTHBI HU 3, HUA 2.

7. Haiinure HOJII (465; 870).

8. Haitnure HOK (40; 60; 70).



HUrorosoe moBTOpeHmne

9. Ucoonn3yiiTe aJropuTM HPHUBEAeHUA APOo0M K HOBOMY 3Ha-
MEHATeJI0 M OIPeaeInTe, CKOJILKO:

a) IIIeCThIX B %; 0) IMATHAIIIATBIX B %;
B) BOCBMbLIX B i; T) IeCATHIX B g

10. Haiigure cpenuee apugmeTnueckoe umuces 2,5 u 3%.

11. TpexcepuiiHblii (puaAbM IIIeJ IO TeseBusopy 5 4. IlepBas
1

q.
12

1 BTOpas Cepuu AJINJINCH 3% 4, a BTOpasd U TPeThba — 3

CKOJIBKO BpEeMeHH IILJIa KaKJasi cepusi?
12. Haiigure mamboJiblliee IIeJIO€ UMCJIO, He IPEBOCXOAAIee
sHauenue Buipakenus 0,2 +0,8-0,5-6,75:0,3.

13. Tumorpagpus mspacxogoBajia % Bceli Oymaru, a ecju us-

pacxonyer erre 26 T, To OyzeT uspacxomoBaHno 53 % Bceil Oymaru.
Haiigure, cKoJIbK0 OyMaru ObLIO B TUHOTpA(UU MePBOHAUAJILHO.

14. KaToxk mpsaMoOyroJibHON (OpMbBI, AJANHA KOTOPOro 82 M u
mupuHa 55 M, HYKHO OUMCTUTH OT cHera. CKOJIBbKO TOHH CHera
HY’KHO BBIBE3TH, €CJIU TOJIIIMHA CHe)XHOro moxkposa 0,4 m u 1 m®
cHera Becutr 125 Kr?

15. HWcmonbayiiTe MTPOMOPIIMOHANBHYIO 3aBUCUMOCTH MEKIY
BeJIMUMHAMU U peIuTe 3amauy. Jlopory peMoHTUpPyeT Gpurajga us
15 yenoBek. OHM JOJXKHBI OBLIM BBITIOJTHUTH paboTy 3a 12 mHed.
Ha marwiit mens yTpoM HPUIILIM ellle HeCKOJbKO pabouymx, U oc-
TaBIIasgca pabora Obliia BeImoJHeHA 3a 6 nHEel. CKOJIBKO paboumx
TIPUOBIJIO MTOMOJHUTEIHHO?

16. Pacdacopasu u orrpysuiu 0,9 T Kpymbl, YTO COCTABUJO
30 % Bceill kpynbl Ha ckJjage. CKOJBKO KPYIIbI HYKHO eIlfe pac-
(hacoBaTh U OTTPYys3UTh, UTOOLI HA CKJALe ocTajoch 18 % 1mepso-
HAJYaJIbHO MMEBIIEeNCA KPYIIbI?

17. Ilmomanb 3eMeJbLHOTO YyYacTKa IPSMOYTOJIBHONI (hOPMBI
6 ra. Kakoit OyzeT ILIONIaAb 9TOTO 3€MeJbHOTO yYacTKa Ha IIja-
He, ecau MacmiTad nuama 1 : 50007

18. Cpenzee apudmMeTmUecKoe UYETHIPEX YHCeJ PaBHO 35, a
cpenHee apu(MeTHUUYECKOe IIIeCTHAAIATH IPYTUX UMCeJ PaBHO 25.
Haiinure cpegnee apudmeTrnueckoe dTUX ABAAIATH YHCEJI.

19. OguH TOKapb MOJKeT BBIIOJHUTEL 3aKas 3a 15 u, a apy-
roii — sa 18 u. Haiigure, Kakas 4acTh 3aKas3a OCTAHETCS HEBBI-
MOJIHEHHOH II0oCJie 5 U MX COBMECTHOII padOoThI.



Hrorosoe moBTopenue

20. OmHoit O6puraze, UTOOBI BBIIOJHUTH BCIO PabOTy, HYIKHO
10 pHeii, apyroii — Ha 2 gHA OOJbIlle, a TpeTbeir — B 1,5 pasa
Oosbirie, uem mepBoii. Haiigmre, 3a Kakoe BpeMs MOI'YT BBIIOJ-
HUTH BCIO paboTy Tpu Opurazabl, paboTasi COBMECTHO.

21. HeobOxomumo coOpaTh OAMHAKOBBIE KOMIIJIEKTHI, COCTOS-
e w3 pydeK, Kapaupgalieidl um Terpaneii. Haianre, Kakoe Hau-
0oJibIllee KOJIMYECTBO KOMILJIEKTOB MOJKHO coOparh u3 182 pyuex,
130 xapaugaimeit u 78 Terpajeii, UCIOJb3YA IPU STOM BCE IIPE-
MEeTHI.

22. Hcmonb3yiiTe oImpenesieHUE CTEIEeHUW C IIeJBIM ITOKasarTe-
JeM U HaiguTe 3HAUEHNE BLIPAKEHUI:

0 -2
o (oo ))
6) (3 ' (%)72 + 44) 1(0,5%+0,27);
2 a2 (2 -2
9 522i10+(3j .

23. Berumcaure: (371+1,57) : 52-4,23°+3-0,172.
24. HailinuTe 3HaueHNe BbIPAMKEHIS

-10
(—é) 27 40,274 - 257 10,1252
25. CpaBHUTE C egUHUIEIl 3HAUEHNE BBIPAKEHUA:
92 (3 0 -2 ()
-3
B) (612) : ) (-2,4) .

26. Ucnonb3yiiTe CBOWICTBA CTEHEHU C IIEJILIM ITOKas3aTesJeM U
HalauTe 3HAUEHNE BLIPAKEHU:

. g7, 1 g,
9202 6) L-2%;
B (1) (1) s D 557
_1\2

1) 0,25%:0,25%; o) ((;) j ;
3.5

) 254157 3) 4471?

2

m (-2,25)° [(;)2 J_Z; 1) 125°:(0,27)
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27. OnpegeanTe MOPsLOK YMCJIa, IIPEACTABJICHHOr0 B CTaH APT-
HOM BHuze: 3,27-10°; 1,2058-107'%; 6-10'; 2,0006-10".

28. IlpexcraBbre B craHzaprHOM Buge umcaa: 302-107%;
3687-10°%; 0,034-1078; 0,00057 -10%%; 1428,33-107";
650,123 -10°.

29. U3 umcen 8%; J5; 3,(2); 5,2; V19; n BeIGepuTe Bce

palMoHaJIbHbIe unca. Kakue M3 JaHHBIX UKMCEJ MOXKHO IIPeacTa-
BUTH B BHUJe 0€CKOHEUHON HEIepHOAMUYECKON AeCATHUHON Apoom?
Kakomy 4rcI0BOMY MHOKECTBY IPUHAIJIEKAT BCE JaHHbIE YNCIa?

30. Brruucaure:

a) V576 —2./49;

5 J0,81-12,25 - [3.L.
31. Haiinure 3HaueHUe BHIPAYKEHUS:
o (V227 o () ()

32. Pacnonoxure umena 17 ; 3.2 ; 4 B mopsAIKe Bo3pa-
cTaHuA.

33. UcnonapayiiTe cBolicTBa apU(METUUECKOTO KBaJPaTHOTO
KOPHSA U BLIOEPUTE BhIPAKeHUe, UMelollee HanboIbIllee 3HAUCHUE:

a) |/313°-312%; 6) |4 _;

23321122’
5) -2J6 . r) 5175
J24 J68

34. Omupenenure, paroHaJbHBIM NI UPPAMOHAILHBIM UIIC-
JIOM ABJISAETCA 3HAUYEHNE BLIPASKEHU:

a) é\/ﬁ—x/ﬁ+2ﬂ; 6) (3\/7—\/%)-ﬁ;

B) (2E—5\/g)1\/1,75; r) (2—\/3)2;
1) (\/5—1)2+\/ﬂ; &) (8-T)(V7 +3).

35. N3baBbTeCh OT MPPAIMOHAJILHOCTY B 3HAMEHAaTe e JPOo0u:
3 4 5

= 0) ——; B .

s’ ) B ) Gz

a)
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36. BHecuTe MHOMXUTEIb IMOM 3HAK KOPHS:

a) 53; 0) —% 45; B) a2 mpu a > 0;
T) ke apu b < 0; I) y\/?; e) —d/—d.

37* BelHecuTe MHOKWUTEb U3-TIOX S3HAKA KOPHSA /—9a’k*.
38%*. BbImoaHUuTE OeHCTBUA:

) (J5+2JE—J5—2JE)2; 6) J(l—ﬁ)2+J(3—ﬁ)2.

39%. 3HaueHMs KAKWX BBIPAKEHUUN SBISIOTCA UPPAI[MOHAJD-
HBIMU YUCJIaMWU:

a) 10 — 46 ; 6) /15— 66 ; B) /21123 —2./3?

40%, Haiigure 3HaueHUE BLIPAIKEHUS
65 - [+2+...+ 2 j
5:7 7-9 63-65
41*, YmupocTuTe BbIpasKeHUe \/17 ~49+45 .

_@_

42, YcTaHOBUTE MOPSAOK AEHCTBUHM M HAUAUTE 3HAUEHIE BbI-

pasKeHNA: \ 2 .
IEENS (2 _7).
a) 9-33.7; 5) 18 ((3) 9}
9 11 (L
B)( 49 )2, r)(? ?3).( 10).
43. BeinosiHUTE AeliCTBUS:
a) (49,14:7—2,1)- 0,1; 6) (2 —5,871:5,7): 0,01;
B) 2,5-0,1—(—7,4+§:1,6j; )( ,_,j 5+1,5:0,2.

44. Ncnonb3yiiTe paluoHaJbHBIE IIPHUEMBI cUeTa U HalguTe
3HaUEHUe BBIPAKEHUA:

a) 18-9,56-18-7,5 ;
0,9-2,6+0,9-7,4

3. _41.43): .
6) (57 4,5-41 47) 0,18;
B) (1,67-4,7 +53-0,167)-0,01.

45. Yz uucen 1; 2; 7; 12; 17; 27; 91; 102 BpIOEpUTE BCE COCTAB-
HBIE UMCJIa.
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46. Haiinure HOII (12; 18) + HOK (15; 60).

47. CpaBHUTEe B3HAUEHUA BBIPAXKEHUN (7 - 6%) . (6 - 4%) u
7-62-6-4%.

48. Haiigure cpegHee apudpMeTriecKoe uncea 3,5 u 2%.

49. YueHUK OPOUYUTA % KHUTHU, a eCJId OH IIPOUUTAET eIre

77 crpanuii, To Oymer mpoumtamo 69 % Bceii kuuru. Haiigure,
CKOJIBKO BCEro CTPaHMUI] B KHUTE.

50. HcmosbayiiTe IIPOMOPIIMOHAJJIBHYIO 3aBUCHUMOCTH MEMKIY
BeJIMUYMHAMHU U periuTe 3agaudy. 3a 0,7 K IPOAYKTOB 3aIlJIaTHIN
8 p. 47 k. CKOJIBKO HYKHO 3aIlJIaTUTh 3a 1,5 KI' TaKUX JKe IIPo-
IYKTOB?

51. Cuauaja meHa ToBapa moBbIicuJjach Ha 12 %, a uepes ron
HOBasA IeHa moHmsujach Ha 12 %. Toap craJu merresje WM IO-
poKe ero mepBOHAYAJIBHOM CTOMMOCTU?

52. Cpenmee apudMeTHUYECKOe BOCBMH UYMCeJ pPaBHO 35, a
cpenHee apu(dMeTHUYECKOe ABEHAAIIATH APYTUX UYUCEJ PaBHO 25.
Haiimure cpegHee apudmMmeTnuecKoe s3THUX ABAIIIATH YNCEJI.

53. OguH TOKapb MOJKeT BBLIDOJHHUTHL 3akas 3a 10 u, a apy-
roii — 3a 8 u. Haligure, KakKasd 4acTh 3aKas3a OCTAHETCS HEBLI-
IIOJIHEHHOI 1ocJie 4 U UX COBMECTHOII pabOThI.

54. IlepBoii Opurajge, 4To0Obl BBIIOJHUTE BCIO PaboTy, HYKHO
10 mmeii, BTOpOI — Ha 5 aHeil Oojble, a TpeThbeii — B 1,2 pasa
Ooubitie, uem IepBoii. Haiigmre, 3a Kakoe BpeMs MOI'YT BBIIOJI-
HHUTH BCIO paboTy Tpu Opuraiabl, paboTas COBMECTHO.

55. HeobOxogmmo coOpaTh OAMHAKOBBIE KOMILIEKTBI, COCTOS-
mue u3 pydveK, KapaHparieil um Terpazneit. Hafinure, kakoe Hau-
0oJibIllee KOJIMUYECTBO KOMILJIEKTOB MOJKHO coOpaTh u3 238 pyuex,
170 xkapangameir u 102 Terpajeit, UCIOJIb3Yys IIPU 3TOM BCE IIPEJ-
MeTHI.

56. Hcmonb3yiiTe oIpemesieHNe CTEIEeHH C IIeJbIM II0OKasaTe-
JeM U HalauTe 3HAYEHNEe BbIPAKEHI:

o) s ol eee) )

1,7°-0,17!

) )

e

B)
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57. Ucnonb3yiiTe CBOMCTBA CTEIIEHU C IIEJLIM IIOKas3aTejieM U
HalifuTe 3HAUYEHNE BLIPAYKCHU:

a) 3-37%; 6) 25-57; 5) (%)‘9.(_9)—9;
dees i o))

- _ gl.3% -7 -3\*
) 47°:167%; 3) — ) (_1%) ((i) j;

1) 322:(0,5°) .

58. 3amnuInuTe B CTAaHZAPTHOM BHUIE UMCJIO X HAWIWTE ero Io-
pamok: 12 300 050; 17; 0,000158; 9 000 000; 7586,258; 13,2046;
0,125; 6 900 000.

59. Us uucen 5,(3); /7; —9,37; 2%; J13; ™ BBIGEpPUTE BCE
UppaIuoHAJIbHbIE YHCIA.

60. Brruncaure:

a) V625 +4.64;
9 1,
6) /10ﬁ /119,
B) /0,16 :./0,25 — /2%.

61. HaiiguTe 3HaueHMe BbIPAKEHU:

a) (V3) +(3v2); 6) (~V5) - (@)2

4

62. Oupenennre, pamuoOHaAJbLHBIM WJIKM MUPPAIMOHAJIbHLIM YKC-
JIOM ABJISAETCA 3HAUYEHNE BLIPAYKEHU:

a) 38 — /32 +250; 6) (5@-@)%;

B) (3@—4\/2):\/3,5; D (V3+ 6)2;

) (ﬁ+2)2—2@; o) (V13 +1)(1-V13).

63. U3baBbTech OT NPPAIMOHAILHOCTH B 3HAMEHaTeJse ApOOu:

5 . 2 . 6
Vi %%a Y EE

64. BuecuTe MHOMKUTEJIDb II0J 3HAK KOPHSI:

a) 74/2; 6) —3/6;
B) NG mpu a = 0; T) b7 mpu b < 0.
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65. 3HaueHNMsT KAaKUX BBIPAMKEHUIH SABJSIOTCA PaIllOHAJIbHEI-
MU YHUCJIaMMu.:

a) V6 —1-\\5 +1;
6) (V1T -2 )(V11 ++2);
B) (\/ﬂ—\/gf?

BreipaskeHus u ux npeodpa3oBaHud
4, 4 4.
a

66. BriGepuTe BepHOE paBeHCTBO: a *=—4a;a*=a'; a™* =%,

ol gt 40,

a’ ="
(14

67. Cpexu mpobein -1 ; 2. — 1. 2a. _ b posenmre T
peau b 2ab’ ab’ 2ab’ b’ 2a p ?
KOTopas SBJIAETCS Pe3yJbTaTOM YIIPOINeHusA BbIpaykeHus 2ab .
68. BoiOepuTe OomHOUJIEH, 3alIMCAHHBLIN B CTAHZAPTHOM BHIE:

2abbe; 2m*; -a- % -b; 4—n; 17a%bca.

69. U3 uucexa 3; 2; %; 3,5; —6 BbIOEpPHTE UMCJIO, BXOASIEe B
00JIaCTDb OIIPeNeSIeHN BhIPAKEeHN s

2x—6
70. BribepuTe BepHbIE PaBEHCTBA: J2 Ja = V2a; J2 ++a =
=J2+a; V2 -VJa =J2-a; ﬁz %
a

71. YupoctuTe BBIpaKeHUE (a5 )72- (a_13 )71 .

72. HaiiguTe 3HaueHUe BhIpaskeHUA —a’+ 1 npu a = 5.

73. Ilpusenute oxmounen 4ab?abb*a(-0,5) Kk cramzapTHOMY
BUIY.

74. Haiinure pasHOCTh MHOTOUJIeHOB 3x + 1 um —8x% — 3x + 1.

75. IlpencraBbTe B BUJEe OZHOUJIEHA CTAHIAPTHOI'O BUAA BbI-
pasKeHue:

_9.2p) . 2, pt. o5 2. (1 4
a)(Zab) 3ab™; 6)(2mn)(§m).
76. IIpencraBbTe B BUE TPeXujeHa BbIpaKeHIe:
a) —(a + 5)(a - 2); 0) —(3x — 2)(1 — 5x).

77. PaznokuTre Ha MHOKUTENN KBaJPATHBIA TPEXUJIEH:
a) x2— Tx + 10; 0) 2x% - 5x + 2.
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78. Pagyoskure AByUJIeH ¢ — 25 Ha MHOMKHUTEH.

79. IIpeoGpasyiiTe B OJHOUJIEH CTAHAAPTHOTO BHUJa BBIpasKe-
nue 16a°b°c” : (~0,4a"bc?).

80. Pasnoxxure HA MHOMKUTEJIU:

a) 8a’b® — T2a%c?; 6) 2a + 4b — ab — 2b%

2 22 2 2 2

B) 4a® — b2 + 2a — b; r) (y +4)—16y.

81. IIpencraBbTe B BuAe MHOI'OUJEHA CTAHAAPTHOI'O BUAa BbI-
paskeHue:

&) (-4 -0,5x) 0,52~ 4; 6) (3a~7b) + 42ab;

B) (3a +b)(2a—-5b)—6(a—b)’; 1 (n—3)—(n+2)(n-2).
82. loka)xuTe, YTO IIPU JI060M 3HAUEHUU M 3HaueHHUe BHIpA-
xenus (3—m)(3+m)—10 orpunaressHo.

83. Hailigure, npy KaKUX 3HAUCHUAX IE€PEMEHHOII He mMeeT
CMBICJIA BBIPAYKEHNE:

a) x—5 . 6) 5n

2x+14° n2—4n’
84. BrinosiHUTE OEeliCTBUSA:

a b _a+b 2 . 2n8
a) & — 2L — . 6 14m * 5
) 5 5 5 b ) 7m6 b
4
12x°y2 4 6 3x%y*
B (6x ; | — .
) = ( y ), ) 3

23 7 4 3 7
a“—b (a-0)
MOYKHO COKDAaTUTh Ha

85. Haiimure cymMMy ¥ pasHOCTb ApolOeit

(x-3y)

86. Bepuo uu, uto APOOL -——-
x“—9y

3y — x? Kakasa npobp nosyumrcsa?
87. Coxparure npodb:

2) 1-x% 6) a®—6ab + 9b?
5-5x’ a?-9b?
. 25a%-1
88. Haiigure sHaueHue BbIpasKeHUdA — —— upu a="1, b=06.
y 30ab - 6b
-4 4
89. Coxparure apobb %
(x+5)°—49
90. BoimmosnuuTe geficTBUS:
2 2 2
4x2 a a“+b a 7x2 ,x°-9
a —4x; 0 + + ; B . .
)x—3 ’ )a—b p2—a?2  a+b’ ) 3—x 143
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®-5x+4 x%+4x+3
x—1 x+1
92. YcraHOBUTE MOPALOK OEHCTBUII 1 YIPOCTUTE BHIPAKeHNE:

a) (x+y _ x—y). x—y;

91. BrinmosiHUTE OEeliCTBU:

x—y xX+y 2y
7 5 . 3x—1

6) - P
3x—1 2x—-1 4x*-1

B) x+4 1 .3 _ 2 .
3x+38 x+1) x+1 1-42

y (a*5 , a+5) 1-5a R
5a—1 a+1) 42:54 a+1"

93. I[OKa)KI/ITe, YTO IIPpU BCeX ,Z[efICTBI/ITeJII)HI)IX SHAaUYEHUAX IIe-
PEMEeHHBIX 3HaAUYEeHNE BbIPDAXEHHUA He 3aBHCUT OT 3HAUEHU N Iepe-
MEHHBIX!

1 1 1 1. 2a+6 2 . 2a+2
B (1oL (lop)-Li o202 |i2e
p p+p p p a“-1 a“+a a“—a
94. YupocTtuTe BhIpasKeHUe
2_
{2)0 c " 4 . :(1_ 3 )_ c_.
25¢“—10c+1 1-25¢ 5¢—1 5c+1
95. YupocTuTe BBIpasKeHUe:

a) (Va +3Jy ) - 64xy; 6) 8\/%—3\/%
2

6—a
a2—2a\/g+6'

96. Coxparure ApodOb

97. Yupocrure Boipaskenue —2-+/0,64x?, ecau x < 0.
98. BrniHecuTe MHOMKUTEJIb 3a 3HAK KOPHA B BBIPAKEHUU

V72n®m® mpu m <O0.

99* Buecure mMHOMXUTENH II04 3HaK KOPHSA B BbIPpaKeHUNn
av—2a.
n+1

100*. IIpexcrassTe mpoumssBemenue 107" -0,0125" -128 B
BU/JIe CTEIIeHU C OCHOBaHUEM 2.

101%*. [Toxkaxure, 4TO IIPU JIOOOM HATypPaJbHOM 3HAUEHUU IIe-
PEeMeHHO} sHaueHne BbIpaxkeHusa (n+5)(n—6)—(n—2)(n+15)
KpaTrHo 14.
a’—ab+b?

102*%, Haiigure 3HaueHUWe BbIpaKEHUS R
a“+b

bra=1:2.

, ecJau
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103*. Pazno:xkmTe HA MHOKUTEJIN:
a) (3x —a)y’—4(a—3x)y—4a +12x;
6) (xy +y° )(x2+ 4x) - (x2+ xy)(y2+ 4y);
B) 2a’— 20ab + 50b*— 2;
D) (6°+16) - 645%;
m (5-x)(5+x)-a(a-2x).
ne2_gn g

104*, YupocTure BhIpaykeHIe T rme n € N.

105%. YmpocTuTe BBIpasKeHUeE:

a) ax3\/a2—6a+9, eciu a < 2,1;

6) -4 /b>+10b+ 25, ecau b < —6,8.
b+5b

106%. BuecuTe MHOKUTEJDb II0[ 3HAK KOPHSI:

a) éx/—27x; 6) (m—-n) /="

7
2, /2 5
107*. Y Y oINeE X2 )
TIPOCTHTE BHIPAXKEHNE —g — prony ey

108*. IIpexncraBbre cymmy 2+ 16" + 2" - 8" + 24" B Busie creneHu
C OCHOBaHHEM 2.

109*. Toxka)kuTe, uTO 3HAUeHHe BBIpasKeHms 2"+ 2""14 2n+2
KpaTtHO 14 ipu n € N.

110%. OnHO M3 ABYX HATYPAJIbHBIX YWCEJ TIPU JEJIEHUH Ha 7 JaeT
ocTaToK 2, a Apyroe — ocrarok 5. Haligure, KaKoil OCTaTOK IIOJIY-
YUTCA MPHU AeJeHUN Ha 7 YABOGHHOTO IPOU3BEACHUS STUX UHCe.

111*, MsBecrtHO, uTOo a’+ b%="7. Haiigure 3HaueHUe BBIpAKE-
Hua 2(a+1)(b+1) - (a+b)(a+b+2).

112%, Haiinure HauMeHbIlIee 3HAUeHMe BhIpaskeHusa 8x2 + 2y° —
—4xy+4x+ 2y +3 u 3HaUeHUS NEPEeMEHHBIX, IIPU KOTOPBIX OHO
IOCTHUTAETCA.

113%*. Pasio:xuTe HAa MHOMKUTEJIN:
4 2 2 2 2
a) 81n*+4; 6) (x +x+4)+8x(x +x+4)+15x.
114*  Haiigure BsHaueHume BbIpasKeHua  (x—b+ 1)2 +
+2(b-x-1)(x+b+1) + (x+b+1)° npu b=0,4 u x =—4,019.

5a%-10ab + 2b*
115*, Berumcsaure sHasenue xpodu &, ecam &~ 90T _ 9,
b ab-2a®-b?
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2 2
. x“ —3xy+
116*. Haiigure 3HaUYeHUe BBIPAKEHUA X Toxry

xiyg+2 > O™
Yy
x=3+5; y=3-15.
117*. YupocTuTe BbhIpasKeHUe
1 + 1 + 1 + 1 )
a(a+2)  (a+2)a+4) (a+4)a+6) (a+6)(a+8)
118%. YmpocTuTe BbIpasKeHUTe
3,6xy +2,1y° . 2 (1222 - Txy
1,44x2 — 0,492 24x-14y x+3y
119*%, Haiigure sHaueHUWe BBIpAYKEHUS 1 mpu

a=— 3_0,25. \a2+3+2\/§a

x+6Jx—-1+4

Jx-1+1

121%, YopocTure BhIpakeHUe

120%*, Coxparure Apobb

ot 1

1 + 1
1+/2 J2+43 \/;+\/m‘

122. BriOepuTe BepHOE PaBEHCTBO: b’3=—%; b3=-3b;

b3=1. p3=3p"1; b3=0p

b3’

123. Cpenu mpobeit —; S, 3m., 1 . 1 gu6epu-
3m mn n 3mn 3mn
Te Ty, KOTOpas SABJSETCA pPe3yJbTaTOM VIPOINEHUsI BhIpaske-
Hua 3mn.

124. BoibepuTe OSHOUJIEH, 3AIIMCAHHBIA B CTAHJAPTHOM BIE:
m%n, 6 —a; 9xb®xc; Tb5% 3bedd.
125. 13 uucen —6; 1; 2; %; 2,5 BBIOEPUTE YMCJIO0, BXOIAIIEE B
1
3x-6

126. BribepuTe BepHBIE paBeHCTBa: /3 + =\/§+\/E;
V2= VBb =B - bs B0 =B b,

127. YupocTure BbIpaskeHue (a’z )_4 . (a2 )_3 .

00J1acTh omnnpenesyieHA BBIPDAMKEHUA

128. Haiigure sHaueHHe BhIpaskeHus —b’— 3 mpu b = 2.

129. ITpusenute omuouseH 0,3a’baba’(-4) K craHgapTHOMY
BUTY.
130. HaiiguTe pasHOCTH MHOTOUJIEHOB —by + 2 u 5y — by — 2.
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131. BeimoanHuTE AEHCTBUA:
3 2
a) (—3mn2) -2mn?; 0) (—3a4b) '(—éaf’).
132. IIpeacraBbTe B BHe TPeXUJieHA BhIPAsKeHIe:
a) —(x—3)(x+2); 6) —(6a —1)(2-3a).
133. Pasmo:xuTe Ha MHOMKUTEIN KBAAPATHBIN TPeXUJeH:
a) x%2-10x +16; 0) 3x%-10x + 3.
134. Pasnoskure AByuseH d°— 36 HA MHOMKUTEJN.

135. Haiigure, npu Kakux 3HAUEHUAX II€PEMEHHOI He MMeeT
CMBICJIa BBIPDAYKEHUE:

y-9 2m
a) -2——; 0) ————.
) 3y+15’ ) m? —5m
136. BroimosinuTe geiicTBUA:
m ,n_m-n 3. 5b°
—+ - ; 18a” - ==;
2) 77 7 0) 18 94°
6
14m%n® . 2.5 2x3y”
B) %(m n ); r) (_ a4y )
137. HaiiguTe cyMMy U pasHOCTb Apobeit 1 5> U 1 o
Xy-y xy+y
138. IIpeacraBbTe B Buae APoOU BhIpasKeHIe:
2 -6 i) -2
-273 a 5a . 1
a) (2a72b (7) - 6 1
) ( ) v/’ ) 661) 10a%*’
2 \3 3\
5) 2842 ,(_63x4 ): 4942 . ) (_1’5" y) (2xy )
3 3 2 .
27x 150a ) 25« (6x3y2)
139. IIpencraBbTe B Buie ApoOU BhIpaKeHUE:
-1 -2
2x2 -1)8 5 .1
a) | —— \x H 0 =
) (y3 j ( y) ) (Sy_2 15x3y
2 3
_ 3 2
gy 4m® . (_560° ). 3m, 9 (-0 (25%)
49 p? 2tm® ) p’ (1 5 3)2
3"

140. IIpeoGpasyiiTe B OJHOUJIEH CTAHIAPTHOT'O BUIA BbIpaske-
nue 24a°b°c®:(~0,8a%b"c).

141. Pazyio:xuTe MHOTOUJIEH Ha MHOMKUTEJIN:

a) bm’n® — 80m?y?; 6) 3m —6n + mn —2n?;

B) a’- 9b%+ a + 3b; D) (x*+9) - 36x°.
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142. IIpencraBbTe B BUAe MHOIOUYJIEHA CTAHAAPTHOIO BUAA BbI-

pasKeHue:
_a _ —aj.

a) ( “ 0,4b)(0,4b “ )

6) (5a +7b)’ — T0ab;

B) (2m —3n)(5m +n)—10(m + n)z;

r) (m + 2)2— (m = 3)(m +3).

143. [oxkaxkure, uTO mpu JI0O60M 3HAUEHUU Y 3HAUEHUE BHIPA-
xmenud (y+2)(y —2)+5 HOIOKUTETHHO.
y2+14y +49
(y+8)72-16
145. BrimosiHuTe AeiCTBUA:

2
22" _ 9y,
x—1

144. CoxkparuTte apo0b

a)

2 2
a“+b + b + b .
a2-p2  a+b b-a
3 _ 2
B) 6x . 25—x
x=5 1842
146. YupocTuTe BhIpAsKeHUE:

a) (2vx — y) + 4xy; 6) 5&—18 L

2+5x+4 _ x2—4x+3

6)

147. BoimosiHuTe OENCTBUS

x+1 x—1

148. BroimoJsinuTe geiicTBUA:

2ab .[a—-b a+b
a : - 5
) a?-p? (a+b a—b)’

6 5 . 2x+3,
6) - ° 2 ’

2x+3  2x+1 4x%-1
)x+10_1.5_10_

5x+25 x+5) x-5 x2_95’

ry (L8 _b-38), Tb-4 b -14
Tb-4 b-4) 9p-3p2 4-b °

149. JokaKkuTe, YTO 3HaAUeHNUE BbIPAKEHUsS He B3aBUCUT OT
3HAUEHUS IepPeMeHHOM:

a+3 1 .3a+3 1 x . 1
a - : ; 6 - (1-x)—=.
)(a2—1 a2+aj a®—a )(x2+x x+1J ( ) x
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150. YupocTuTe BbhIpasKkeHUe

16a2-24
6a az+9+ 21 ,(4+ 7 )+1.
9-16a 4a“+ 3a a-1 a
m2-2m</3 +3
—m? *

152. Vopocrure Beipaskenue —3-4/0,25y%, ecau y < 0.
153. BbpiHecuTe MHOKHUTENb 3a 3HAK KOPHA B BBIPAKEHUU

\V50a*p' mpm b< 0.

154%, BHecuTe MHOKUTEJb IIOA 3HAK KODHA B BBIPAKEHUU
b\—5b.

155%, IIpencrassre mpoussBexerume 0,0004 "-125"%3-100" B
BU/JIe CTEIIeHU C OCHOBaHUEM D.

151. Cokparure 1po0nb

156*. [Toka:xxuTte, 4TO IPHU JIIOOOM HATYPAJIHLHOM 3HAUEHUU IIe-

peMeHHOIl sHaueHne BbIpaxkeHua (n—1)(n+12)—(n-3)(n+4)
Kparzo 10.

2 2

157*%, Haiigute 3HaueHUe BbIpaKeHUA %, ecau
x:iy=1:2. rTrHy-y

158%, PazjokuTe Ha MHOMKUTEJIN:

a) (2a —3b)x* —6(3b—2a)x +18a — 27b;

6) (ab + b2 )(a2+ 6a) - (a2+ ab)(b2+ 6b);

B) 3n® +12m” +12mn —12;

D) (a®+1) - 4a?;

m (4-y)(4+y)-b(b-2y).

n+1 n n
159%, YopocTuTe BhIpasKeHUe 78717;7 . 22—_n, rme n € N.

160%*. YopocTuTre BhIpakeHUe:
a) Na? —2ab+b? +16a® mpu a <0, b > 0;

6) Va® —2ab +b* +9b® mpuma >0, b<0.
161*, BuecuTe MHOKHTEJDb IO 3HAK KOPHSI:

a)% —%; 0) (a—b)/b;a.

162*, YupocTuTe BRIpAsKEHUE [

x _ 38 ) x2+3
x—J3 x+J3) x2—xJ3’
163*. IIpexcrasere cymmy 9°™+ 9™-81™+ 27%™ B Buge creme-
HU C OCHOBaHHEM 3.
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164*, JlokaskuTe, YTO 3HAUEHME BbIpaskeHmHa 3"+ 3" 14+ 3""2
Kparuo 39 npu n € N.

165%. Onmo HaTypaJbHOE YKCJIO IIPU AeJIeHUN Ha 5 JaeT ocra-
TOK 4, a 1pyroe — ocratok 3. Haligure, KaKoii 0CTATOK IIOJYUUTCI
Ipu JeJeHUU Ha 5 IPOM3BeIeHNsA CYMMbBI U PASHOCTHU 9TUX UHNCEJI.

166*. sBecTHO, uTo m?+ n?="7. Haliqure 3HaueHNe BBIpAXKE-
uua 2(m —1)(n+1) + (m—n)(m—n-2).

167*  Hailimure HauMeHbIllee 3HAUYEHWE  BBIPAKEHUA

5x°+ 2y —4xy + 2x + 4y + 7 U 3HAUEHHUS HEePEeMEHHBIX, IPHU KO-
TOPBIX OHO JIOCTUTAETCH.

168%*. Paznmo:xuTe Ha MHOYKUTEJIN:
a) n' +324; 6) (x%+4x +8) +3x(x+ 4x +8) + 2.
169*. HalinuTe 3sHaueHUe BLIPAKEHUS
(y—c+3)2 +2(c-y-3)(y+c+3)+ (y+c+3)2
upu ¢=0,2 u y=-8,029.
170%*. BeruncanuTe 3HaUeHUEe APO6OH %, eciu

4m?+ 3mn + 3n>

m?%—mn - 2n>

=3.

x2—6xy+y2

171*, HaiizuTe 3HaueHNe BbLIPAIKEHUS , ecyu
x+y—6
x=5+7; y=5-7.
172%, YupocTuTre BbIpaskeHune
1 n 1 4 1 4 1
bb+3) (b+3)b+6) (b+6)b+9) (b+9)(b+12)
173*. YupocTure BhIpaskeHue
2,
a 3 2a 0,5(1 -1
+ + . .
05a+1 2-a 1,2 4| 05a-2
4
174*, Haiimure 3HaueHWEe BBIPAKEHUA 1 mpu

a=+7-0,125. Ja?+7-2\7a

xX+6Jx—2+6

Jx—2+4

176*. YupocTuTe BhIpaKeHUe

175%, Cokparure aApo6b

1 1 1
+ ot .
1+J6 6 +/11 Jsn—4+/5n+1
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DYyHKIIUU U UX CBOMCTBA

177. BbiObepure GYHKIIUO, Tpa@uKOM KOTOPOH SABJIAETCS
npAMasi:

a) y = x*; 6) y =a; B) y =21

D) y=2x; n) y=4x° 1.

178. OOpaTHOII HPOIOPIMOHAJIBLHOCTHIO ABJSAETCA (PYHKI[MI:
_ _ 1. _x. _1..

a) y=4x - 33 6) y=13 B) Y=%;

) y=1% ) y=x°.

Bribepute mpaBUJILHBIN OTBET.

179. Ha pucyuke 97, a nusobpaket rpadux QyHKIUU y = kx + b.
Cpenu pucynkoB 97, 6—z BeIOepUTEe TOT, HA KOTOPOM M300pasKeH
rpaduk QyHrnuu y=-b.

v) y
a) y 6) 4
3 3
2 2
1 1
—5-4-3-2-19] Y2 3 4 5% —5-4-3-2-19] 1 2 3 4 5%
L9 -2
-3
/ L
Y4 Y
B) 4 r) 4
3
2 2
1 1
—5-4-3-2-1Q] 1 2 3 4 5% 5-4-3-2-19] 1 2 | 4 5%
L9 =2
-3 L3
4 —4

Puc. 97
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180. M3 Touex A(L; l); B(20;2V5); C(L; l); D(0,1; 0,01)
16 4 25 5
BBIOEPHUTE BCE TOUKY, IPUHAAJIEKAIINE FPADUKY QYHKIIUN Y = \/; .
181. Haiigure, eciu 9TO BOBMOKHO, f(3) M1 GyHKIIUN:

a) f(x) =x—3; 6) f(x)=—x"+2;
B) f(x)=x+1-2x; n) f(x)=8-,1.

182. Haligure 3HaueHMe apryMeHTa, IPU KOTOPOM 3HAUEHIe
¢dyuxnuu paBao 10:

a)y=15x+1; 6) y = x% - 9x;

B)y:%; ) y=x—-2.

183. 3anuinure ypaBHEHIe IPSIMOM, IPOXOAAINEel yepes Tou-
Ky A(3; 1) u mapaJjenbHON paMoi y = 2x — 3.

184. dDyukinua samaHa CJIOBECHBIM OINHCAHUEM: KaXKIOMY
MOJIOYKUTEJbHOMY IIEJIOMY UMCJIY COOTBETCTBYET HaNMeHbIIIee
HATypajJbHOE UHCJI0, a KaKJOMYy OTPHUIIATEJHLHOMY I€JOMY UKC-
Jy — HauboJblllee IeJoe OTpHuilaTeabHoe urcjgo. Ha pucyuke 98
BbIOepuTe rpaduK 5Toi PYHKIIHH.

A A

a) v 6) v
3 3

2 2

1 19 o o o o o
-5-4-3-2-1 |01 2 3 4 5Xx -5-4-3-2-1_101 2 3 4 5x

S S S S N S o o o o ol
) -2

3 -3

4 —4

A 3
") Wl ’
3 L4 3
2 * 2

11— 1o o o o o
-5-4-3-2-1_|01 2 3 4 5x -5-4-3-2-1_{01 2 3 4 5x

-1 e o o o o]
o —2 )}
° —3 —3
° —4 —4

Puc. 98
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185. Haiigure obacTh onpeneieHusa PyHKITHAN:

a) f(x) = 2x + 4; 6) f(x)=1g

B) f(x)=/7—3x; ) f(x)= Tiu;

n) flx)=—t—+5-x; € y=——t
( ) V8x -1 30 — x — x?

) y=%+\/xz+4x.

16 — x

186. ®yuruusa y = f(x) 3agana rpadudecku (puc. 99). Hatigu-
Te ee MHOKECTBO 3HAUCHUI.

a) 4 0) Y1

4
3 3
\/ 2
t 1
—3-2-19] 1 2 3 457 —7#2—1_? 12 :w\ax
- —2

Puc. 99

187. Haiigure Hy/n QyHKIIUN:

_ 2x+7, 10 .
a)y_ x75’ 6)y_x2_4’
B)y=x2_2x+4; T) y:z‘x‘_5;

2
A) y=36x" 132"+ 1; e y=5"
x“—4x+3

3K) y=%+1.
X

188. HaiiguTe mpoMes;KyTKM 3HAKOIIOCTOAHCTBA (DYHKI[UN:
2x -1
x+5 "

a)y=2x-T1, 6) y=x?— Tx + 6; B) Yy =

189. O dpyurmuu y = f(x) n3BeCTHO cJenyIOIIee:

1) oma ompemesieHa Ha MHOMKECTBE JAeCTBUTENbHBIX ULCEJ;
2) oHa He ABJISETCS HU YEeTHOI, HU HEUEeTHO;

3) rpadpuk GYHKIUU IIepeceKaeT och opauHaTr B Touke (0; 1);
4) synavu QYHKIIUU ABAAOTCS unuciaa —3; 1 u 6;

5) y >0 opu x € (—3; 1) U (6; +0);



Hrorosoe moBTOpeHmne

6) GyHKIIUS Bo3pacTaeT Ha MPOMeKyTKax (—oo; —2] u [3; +00).
Ha pucynke 100 BriGepuTe rpaduK, COOTBETCTBYIOIININ TaKOM
GYyHKOUU.

N2345/6 1% f—z—;?Wsesw
-2

-3

B) 13/,‘ T) g‘

2 2

) /\ /\\

——2—;‘1)/12345 7X —2-19] N23 4356 7%

9

L3 3

Puc. 100

190. MsBecTHO, uTO QyHKIUS Y = f(Xx) yObIBaeT Ha MHOKECTBE
IeticTBuUTe bHBIX umces u f(5) = 4. BeibepuTe BepHOe yTBEep ;K AeHe:

a) f(6) > 4; 0) f(-5) <—4; B) f(10) > 8;

ni0>4 (i<t

191. HatiguTe TpeTwMii UYJe€H TeOMETPUUYECKOH IITPOT'PECcCUU,
ecJIi M3BECTHO, UTO ee IATHIN ujeH paBeH 0,5, a 3sHameHaTeJb
nporpeccun pasen 0,5.

192. Cymma 12 mepBBIX YJIEHOB apu(ph)MeTUUYECKOU ITPOTPECCUN
pasua 198. Ee mepsrulii usien paBeH 33. HaliguTe pasHOCTH 9TOH
IIPOT'PECCUU.

193*, Haiigure 3HaMeHaTeJ b 0ECKOHEUHO yObIBAIOIIeil reomMeT-

pH‘IeCKOﬁ IIporpecCum C IIOJIOMKHUTEJbHBIMU YJIeHaMU, CyMMa IIep-

BBIX IIIECTU YJIEHOB KOTOpOﬁ COCTaBJIAET % CYMMBI BCEX €€ YJICHOB.

194. TlocTpoiiTe rpaduK QPyHKITAN:

a) y=x>—-6x+8; 6) y = (x — 1)(x — 3);
B) y=x"+4x+6; ry=x?-6x+9;
1) y=-3x%+6x; e) y=x>-9.



Hrorosoe moBTopenue

Jiia xamaon GpyHKIIUU HAUIUTe:

1) oGsacTh ompenesieHns;

2) KOOpAUHATHI BEPIITUHBI ITapaboJIbl;

3) MHOKECTBO 3HAUEHUI;

4) mHaubosbiiee (HanMeHbIlIee) 3HAUEHUE;

5) ock cuMMeTpuU MapadoJIbl;

6) IIPOMEKYTKH MOHOTOHHOCTIH;

7) Hynu;

8) mpoMe:KyTKU 3HAKOIIOCTOSHCTBA;

9) KoopAMHATHI TOUKMW MepeceueHusa Trpadpuka (QyHKIIUU C
OCBIO OPIMHAT.

195. HafimuTe KOOPAMHATHI BEPIIUHBI apaboJIbI:

a)y=x*+Tx-1; 6) y=(x—-3y°+T;

B) y =—2x"+ 12x + 5; r) y=—3x"+5.

196. HaiiguTe MHOXKECTBO 3HAUEHUN (DYHKIIUU:
a)yz%x2+2x+3; 0) y=4(x—17°-3;
B) y =—3x% r)y=4-x%

m) y=—(x—9)% e) y=(2-x)(x+6).

197. V3BeCcTHO, YTO OChb CHUMMETPUU HEKOTOPOH MapaboJIb
IPOXOIUT Yepes TOUKY A(—\/§ ; 2). Haiigure abciuccy BepIIIUHEBI
9TOH mapadoJIbI.

198. HaiiguTe och CUMMETPUU ITapaboJIbI:

a)y=—x>-x+3; 6) y="T+5(x—4)% B) y=—Tx*+ 2.

199. HaiinuTe mpoMe;KyTOK BOo3pacTaHUs (QYHKIIUU:

a) y=38x%+18x - 1;

6) y =—(x—-3)*+1;

B) y=(2x — 1)(x + 3).

200. HaiiguTe IpoMe:KyTOK YObIBAHUSA (DYHKITHN:

a) y=12-L(x+4);

6) y=x*—6;

B) y=(3B —x)2x +1).

201. Haiigure Hyau QYHKIIUU, €CJAU OHU €CTh:

a) y=—3x2+ 10x — 3; 6) y:%(x—7)2—5;

B)y=x"-9x+1; P)*y:x2—(\/?+\/§)x+\/ﬁ.
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202. Ha pucyure 101 m3obpaskeH rpa- A
bux (ysxmum y=4x*>-11x+6. Haiigure
KoopAuHAThEI TOUKHU N.

203. Hynmamu KBaapaTUudHON (QYyHKIIUU
ABaAroTca uncyaa —6 um 8. Halimure abcruc-
Cy BEPIINHLI TapadoIbI.

204. HaiimuTe opAMHATY TOUKU IIepece- 0O N
yeHUA ¢ ocbio Oy rpadura QyHKIUU:

a) y=-b5x*+ Tx — 6;

6) y=(x— T)(x+2);

B) y=(x—3)%+T1. Puc. 101

205. I'papuk HEKOTOPOU PYHKIINU MOJYyUeH 13 rpadura QyHK-
UK y=—x> cMellleHHeM ero Ha TPHU eJMHHUIbI BIPABO BJOJbL OCH

abciycc M Ha YeThIpe eIMHUIILI BBEPX BAOJL ocu opauHat. Haii-
IuTe 3HaUeHUe (PYHKIIUU IIpHU X =—9.

Ry

206. B onmHoli cucTemMe KOOPAUHAT MOCTPOUTEe rpaduKku PyHK-
muit y=-x>+6x—-5 u y=4. Haiinure KoopAMHATHI UX 0OIIei
TouKu. IIpoBephTe MOJIyUEeHHBINT Pe3yJabTar.

207. Haiizure KOOpAUHATHI OOIITUX TOUEK rpaduKoB QyHKIU
y=2x*-2muy=x"+4x+3.

208. BribepuTre QyHKIINIO, 'padUK KOTOPOU MOJydYeH U3 rpa-
dpura QyHKIUU y=%, k+#0, cmeleHMeM ero Ha 2 eIWHUIILI

BIIPABO BIOJIb OCH abcIiucc W Ha 3 eUHUIILI BBEPX BAOJL OCH Op-
IUHAaT:

a)y:$+3; 6)y:£+3;
B)y:xf3_2; P)y:x}iz_&
7) y=x]f3+2-

209. BreibepuTe QyHKIIMIO, I'pa-

(UK KOTOpOIl m3006paskeH Ha pU- g‘
cyHke 102: 9
a)y=‘x+2‘+1; 1\
6) y=—|x-2/-1; 5210 N5 45 6 1%
=1
B) y=|x-2/-1; Iy
r) y:‘x+2‘—1;

m) y=lx-1-2. Puc. 102



Hrorosoe moBTopenue

210. Cpemu pucyuroB 103, a—:z BwIOepuTe rpaduK UYeTHOI
QYyHKIINHA.

Y4 Y
a) / 0) 7
3 3
2 2
T 1
—4-3-2-1Q] 1 2 3 4% ~5-4-3-2-2,101 2 3 4 5%
L9 -2
-3
—4 —4
12N Y4
B) 4 P) 4
3 3
2
1 1 \
~4-3-2-1Q] 1 2 3 4% —5-4-3-2-19] 1 2 \4 5%
L9 -2
Puc. 103
211. UccaenyiiTe PyHKIINIO HA YETHOCTD:
) y =22 6 v="2, 5) y=—x;
r)y:—3‘x‘+1; /:[)*y:‘x—l‘+‘x+1‘.
212, dyarua y = f(x) yeTHasd.
NsBecTHO, uTO f(x)=x* mpu x < 0.
Haiinure f(2). Ié
213. Haiigure KOOpPAMHATEHI 1
IEeHTPpa U Paguyc OKPYsKHOCTH: 5
a) (x — 3)?+ (y + 4)° = 36; -2-14101 2 3 4 5 6\ 8%
6) x>+ (y+T7)*=18. -2
214. HaiiguTe pacCTOSIHIE MEXK- ™8
Iy IeHTpaMu OKpy KHOCTeH X2 + 1% = :g T
=2mu (x-6)*+(y+8)2?=18. I
215. 3amummure ypaBHEHUE 7
OKPY:KHOCTH, KOTOpas CUMMETPUY- b
Ha OKPY’KHOCTHU, U300pasKeHHOH Ha L9
pucyake 104, oTHOCHUTEJIBHO Wps-

moit y =-10. Puc. 104



Hrorosoe moBTOpeHmne

216. Ha OoKpysKHOCTH, 3aJaHHOH ypaBHeHHeM x°+y?=25,
HaugNTe TOUKU:

a) ¢ abciuccoii —4;

0) c opauHaToit 1.

217. ®yukuuu y = f(x) u y = g(x) 3agansl Ha oTpeske [-6; 7]

rpajpukamu (puc. 105). Halizure Bce 3HaueHUA X, IIPU KOTOPBIX
BEPHO HepaBeHCTBO f(x) = g(x).

7
y=2gx)
5
1
2
y=f(x) 1
-9-8-7-6-5-4-3-2-19] 1 2 3 456 7 8 9%

Puc. 105

_@_

218. Bribepure (pyHKINIO, rpadMKOM KOTOPOM SIBJSIETCS THU-
nepboJia:

T4, __4x, _Tx,
8) y=-—-7 0) y - B) y=-3
Dy=x-1; B y=-7.

219. Ha pucyuke 106 wusobpaxeH rpaduik (QyHKIUU BuUIa
Yy =kx + b. BoibepuTe BepHOE YTBEDPKICHUE:

a)k>0;b>0; 0) k>0; b<0;

B) k=0; b > 0; ) E<0; b>0; Y

o) k<0; b<O0.

220. Beibepute (GpyHKIHO, IPpaduKy \
KoTopoii mpuHaaae:KuT Touxka K(—10; 1): 0 >

a) y=-10x; 0)y=—x+1;

B)y=—%; Ny=x-11;

) y=x*+99.

Puc. 106



Hrorosoe moBTopenue

221. Haiigure, eciu 9TO BOBMOIKHO, [(D) mas GyHKIIUU:
a) f(x) = 2x + 6; 6) f(x)=4 — x%

B) f(x)=8-x-1; D) f(x)= o

222. Haligure 3HaueHue apryMeHTa, IIPU KOTOPOM 3HaUeHNe
(pyurIIUI paBHO 25:

a) y="Tx—3; 0) y = x? — 24x;

B) y= - ) y=vx.

223. HaiiguTre 00J1acTh OIIpeAeJeHns (PYHKIIUNI:
_ 1 _ 1 .

a) f(x)—m, 0) f(x)—\/m,

B) y=+/x*~36; r) f(x):«/x—5+\/le+75x.

224, Hatigute HyJau QyHKITHAN:

2
a) y="""3%; 6) y=x>-2x+1;
4 2 x“-Tx+6

B) y=x"—6x"+8; N y=——-—.

)Y )y x®-3x+2
225. HaiiguTe IPpOMEXYTKH 3HAKOIOCTOAHCTBA (DYHKIIMN:

—0Q_ Fye _ 9.2 _ . _x-3

a)y=9-5x; 0) y=2x"—-5x+3; B) Y Pt

226. a) B omHOIl cucTeMe KOOpPAUWHAT IIOCTPOMTE TrpaduKu
byuRIIi y:%, y:\/; uy=2x.
6) C mTOMOIIbI0 TTOCTPOEHHBIX TPaUKOB PEINTe YpaBHEHN’e:
1) 8 =x; 2) 8 = 2x.
X X
B) C IIOMOIIbI0 IOCTPOEHHBIX I'Pa(pUKOB PEIINTEe HEPABEHCTBO:
1)%2&; 2)%>2x.

227. B apudmeTuuecKoii mporpeccun (@,) U3BeCTHO, UTO @; = 8;
d=3. HalizuTe KOJHUYECTBO UYJIEHOB STOH IIPOT'PECCUM’, SIBJIAIO-
IUXCS NBY3HAUHBIMU YHCJIAMH.

228. Hatigure Hambosblllee 3HAUEHNE TIeEPEMEHHOU X, IIPU KO-
TOPOM YHCJIa =} ﬂ;

2 2
HaM¥U apu(p)MeTHUYEeCKON MPOTPEeCCUm.

229. Mexkny umcaamu 1 u 81 pacmosoO:KMIM TPU YKCJIA TAK,
YTO BMECTe C JAHHBIMHU UYKWCJIAMU OHU 00pa30BaJii reoMeTpuuec-
KyIo mporpeccuio. Hainnre sHamMeHaTeJ b 35TOM IPOTPECCUMN.

2,5x + 1 OyayT mocaenoBaTeJIbHLIMI UJjIe-



HUrorosoe moBTOpeHmne

230. ITocTpoiiTe rpadukr QYHKIIIN:

a) y=x>+4x+3; 6) y=(x—T)(x- 1)
B) y=x>+2x+3; r) y=x>-4x+4;
m) y=x*-6x; e)y=—x>+9.

Iia xamkaon GyHKIIUU HaUIUTe:

1) obsacTh ompene ieHnsd;

2) KOOpAUHATHI BEPIITUHEI 1apaboJIbl;

3) MHOKECTBO 3HAUEHUI;

4) maubosbIliee (HaMMeHbIIIee) 3HAUEHNE;

5) ocb cuMMeTpuu I1apaboJIbl;

6) IIPOMEKYTKH MOHOTOHHOCTI;

7) mynnm;

8) mpoMeKyTKU 3HAKOIIOCTOSHCTBA;

9) KoopAWHATHI TOYKHU IiepecedeHWs rpapuka (QYHKIIUU C
OCBIO OPIMHAT.

231. HaiiguTe KOOpAMHATEI BEPUINHBI Iapad0JIbI:

a)y=%x2—3x+9; 6) y =—2(x + 5)° — 8;

B) y=—38x%—15x + 1; r) y=—4x*+1.

232. Haiinure MHOK€ECTBO 3HAUEHUI (QYHKIIUU:

a) y=x>-8x+17; 6) y=—2(x—T7)*+6;

B)y=x>+9; r) y=—(x+1)>%

233. Haiigure och CUMMETPUY TIApPabOJIBI:

a) y=-3x>-b5x+3; 6) y=9—4(x+ 2)% B)y=x>-1.

234. Hailizure TIpOME:KYTKM BO3paCTaHUS U yObIBAHUS
QyHKIIUU:

a) y=—2x>+8x—3; 6) y=(x-"7)%

B) y=(4 — x)(x + 3).

235. Hatinute Hyin QyHKIIMU, €CJIU OHU €CTh:

a) y=—x>+6x-8; 6) y=—x2—-8;
B) y = x*+4x — 21; r')y:x2+§.

236. Haiimure opAmMHATY TOUKM mepeceueHus ¢ ocko Oy rpa-
dpuKa QPyHKIUN:

a) y=x2+4x - 16; 6) y=(8 - x)(x+ 1);

B) y=(x—1)>-5.

237. B omHOI cucTeMe KOOPAMHAT MOCTPOITe rpaduku PyHK-
muit y=x?-4x+38 u y=-2x+ 11, HafiguTe KOOPAMHATH UX 06-
IIUX TOYEK.



Hrorosoe moBTopenue

238. Cpenu pucyukoB 107, a—z BbiOepuTe rpa@uK HEUETHOMN
QYHKIIUHA.

a) Y 6) Y /
AT A

B) L F) \
1 x 0

Puc. 107

239. HaiimuTe KOOpAWHATHI IIEHTPA U PAAUyC OKPYKHOCTH:

a) (x + 6)*>+ (y — 4)*> = 36; 6) (x— 7)?+y*=32.

240. B oxmHol cucTeMe KOOPAUHAT IIOCTPOIiTe OKPYKHOCTH, 3a-
AaHHbIEe YPaBHEHUAMU

(x-3P2+(W+2P%=4 u (x-3)>+(y+5)?*=49.

241. 3anuinuTre ypaBHeHNE OKPYKHOCTH C IEHTPOM B HadaJjie
KOOpAMHAT, IPOXoAsaIeli uepes Touky B(-1; 3).

242, ©yurmuu y=f(x) u y = g(x) 3agamsl Ha oTpeske [-T; 6]
rpadpukamu (puc. 108). Haligzure Bce 3HaUEHHUA X, IIPU KOTOPBIX
BepHO HepaBeHCTBO f(x) < g(x).

y=f(x)

W = o

-9-8-7/%-5-4-3-2-10] \ 28 45 6 7 8 9«
Puc. 108 yE8x)




HUrorosoe moBTOpeHmne

YpaBHEHUSI, HEPABEHCTBA, CHCTEMBI

_@_

243. 13 ypaBHeHMii:

1) 2x =0; 2)3-x=5-x-2;
3) Tx — 2=6x+3; 4) %x—5=0,5+2;
5) 9x = 9x + 4; 6) %x+2:2+0,25x—

BBINTUIIIUTE YPABHEHUS:

a) UMemwIue OANH KOPEHb;
0) He UMeIIMe KOpHe;
B) ¥ KOTOPBIX KOpPeHb — JIi060e UUCJIO.

244. PemiuTe ypaBHeHUe:

a) 23-3(x—3)=4x-3;

6) 10x — 5(4x + 3) = 3x — 2(7x — 2);
m 3x+6__7x714__x+1_

2 3 9’
r) 3+3x x+6 1= 8x—3.

4 4 6
245. Pertnte HEPaBEHCTBO:
a) 7x—-3>11;

0) 2(x+3) <3 —ux;
B) (x — 1)(2x — 2) < 2x — 1)(x + 2);
) (x — 3)(x + 2) — (x — 3)? > 15x — 10.
246. Hatinure HauOoOJIbIIIee I[eJIoe pellleHlie HepaBeHCTBa

x—2 3x+2(<2

— x——X
5 6 3

247. Haiigure, Ipy KaKUX 3HAUCHHAX IIEPEeMEHHON 3Haue-

3y-5 . 3-yY
He 0OJIbIlle 3HAUEHUS PA3HOCTH APOo0eit 5

HUe Apobu
6y -7
15 °
248. Haiigure HyJIu QYHKIINNI:
a) f(x)=5x—-10; 0) f(x)=—x+2; B) f(x)=-2x+ 4.
249. Hatigure sHaueHUA apryMeHTa, IIPU KOTOPBIX (DYHKIIUA
MIPUHUMAaeT OTPUIlATEIbHbIEe 3HAUEHU:
a)y=2x-T; 6) y=—6x +2; B) y=(x— 1% —(x + 2)°.




Hrorosoe moBTopenue

250. PeriuTe crucTeMy HepaBEHCTB:

x-1
5x -12>11x, 5 S-—5-23
a
1-5x>13; 14+ 4% <7,
3
251. PerniuTe ABOMHOE HEpPaBEHCTRBO:
a) -1<5-2x<3; 6)2<5x3+1<10.
252. PeriiTe COBOKYITHOCTH HEPABEHCTB:
4x -T7<bx -1, x _
a { - - 6) | 3 >2-x,
bx +4<2x +10; 7x—15>0.
253. Perture cucTeMy ypaBHEHUN CIOCOOOM IIOACTaHOBKIIL:
=x-1, -2x =1,
a) 17 6) 1Y
S5x +2y=12; 6x-y="1.
254. Pemurte cucTeMy ypaBHEHUII CIIOCOOOM CJIOKEHU:
2x +11y =15, Ty —5x =6,
a) 0)
10x-11y =9; Ty +2x="76.

255. Perture cucTemMy ypaBHEHUIA:

3(x+y)=6, o [2x-3(2y+1)=15
6-5(x—y)=8x—-2y; 3(x+y)+3y=2y—2;

6y —5x =1, Zxﬁ‘y+2x9+y - 3,
B) x=1,y+1l _qq. r) iy _xoy_,
3 2 3 1 .
256. PerrnTe HemoJHOE KBaApaTHOE YPaBHEHNE:
a) 4x% - 5x = 0; 6) 3x2— 27 =0; B) %x2+2x20;
r) x2="T; o) x> +8=8-3x; e) 28 + x2=12.

257. BocmosibayiiTech (POPpMYJION KOPHEH KBaApaTHOI'O ypas-
HEHUs U PeIlnTe ypaBHEHUE:

a) x> —10x + 16 =0; 0) 3x>+4x+1=0;

B) 9x%+ 6x +1=0; r) 8x*-5x+1=0.

258. Pemture ypaBHEHUE:

a) (x + 6)(x+1)=-6;

6) (Bx—1)(x + 2)=6;



Hrorosoe moBTOpeHmne

B) (2x — 3)(2x +3) — (x — 2)> - 1 =5x;

x-37% (2-x% 1-«x
r) (16) - 4) T2

259. Haiigute sHauenme BbIpaskeHus 10(x,x,—Xx;—X,), THOe
X, U X, — KOPHM ypaBHeHus 4x?— x—13=0.

260. Perrure OuKBagpaTHOE yYpaBHEHIUE:

a) x'—10x2+9=0; 6) 6x*+5x2—1=0.

261. PemuTe ypaBHEHUe, HCIOJB3YysA METOJ 3aMEHBI Ilepe-
MEHHO:

a) (x*-5)* - (x*-5)*=12;

6) (x? + 5x)(x*+ 5x —8)—20=0.

262. Perure KBagpaTHOE HepaBeHCTBO:

a) 4x — x2 > 0; 6) 6x2 > —x;

B) 9x2 < 25; r) x2—14x +49 > 0;
1) 9x2 —30x + 25 < 0; e) 36x%+12x+1 > 0;
) x2<x—%; 3) x*—10x+12<0;

u) 0,5x%+ 2x — 2,5 < 0.
263. PemruTe cucTeMy HEpaBEHCTB:

2 _ _ L<
R {x 2x -8>0, 6 |1 <
0,8x+2<0; gx_x2>0;

)(x—3f>_4x+&

B

(7T—x)(x+7)>-x*+40.

264. HaiiguTe o0JyiacTh onpeneeHnsd (QyHKIIINI
5

J10 - 22 + 3x
265. Pemure nBoiiHOe HepaBeHCTBO 6 — x < x% < 16.
266. PerruTe COBOKYITHOCTh HEPABEHCTB:

y=5-x -

2) x2—4x+3<0, 6) x2—6x>0,
x> 3; x <5,
267. Pemture npo0HO-paliioOHAIbHOE ypaBHEHUE:
2 2
x*+2x 8 x"-8x _ 15
2) x+4  x+4’ 0) 5-x x-5
2 _ 2
gy X 3x-4 . r)1-22-*=6_,

x®+2x-8 2-x



Hrorosoe moBTopenue

3 4 x x+1
+1l=—"——; e + =
A) x+2 2rdx+4’ ) x®2-4 x+2 ’
2x%+x-1 3x+1 5 6x—2
K) —————=3x+1; 3 + = .
) x+1 ’ ) x x-2 x2_o9x

268. Peiute HepaBeHCTBO METOAOM HMHTEPBAJIOB:

- -3)(x-5
a) x—4 <0; 6) (x )(x )go;
x+6 x+6
2-x-x* x% -13x + 30
B) ——— >0 N ——— — <0
) 2x+3 ) 22 +Tx+10
2
y 161 <, o - 5y,
x+1 ’ 2-x ’
x-8 (x—l)?‘
K) ———— = 0; 3) ———~2 _>0.
(x-10)° (x-3)(x-4)
269 PertrTe mepaBeHCTBO:
1 x
< <1 <
A <3 L B) 3x+5 3x+5
2
x 3 x“+11 4
T > ; <2 e >1.
) 2167 16-4° ) s ) (x-1)

270. HaiiguTe obJyiacTh onpeaeaeHud (HyHKIIHAA:

x— 10 x2-5x+12
a) y= ,/ 6) y=,|——>%;
3+2x — x°
2
x“—-3x-10 1-x [
B = _— ¢ T = x - X.
) y xtoox? ) y= 2 4x+4

271*, BoimosiHuTe 3aMeHy IIEPEeMEHHON U pellunuTe ypaBHeHNe:

1 1 1. 6) rx-10 3 -1

a —_ =
) x%+2x (x+1)2 30’ 2 2x%+2x - 20

272. Haiigure yncao KOpHEH ypaBHEHMI:
a) 5-2(x+1)=1-3x; 0) 5—-2(x—1)=1-2x;
B) 5—-2(1 — x)=2x+ 3.

273. Pemiute ypaBHeHUE:

a) 9x — 5(x + 2) =18 — 2x; 0) 72x—1)—3(x +4)=6(11 — x);
B) 50-6 x+11  T+4x r) x-5 6-x _x-7 2+x
4 3 2’ 2 3 6 4



HUrorosoe moBTOpeHmne

274. PemtuTe HEPABEHCTBO:

a) 4x+7<11;

0) 3(x—2)>x—12;

B) (x —3)2x — 1) < 2x + D)(x + 2);

r) (x—5)(x+2)—(x+3)*>7-14x.

275. Haiigure HamboJbIllee IeJI0e pellleHre HepaBeHCTBa
x 2xol o279 o

4 9 6

276. HaiigurTe, nmpu KaKNUX 3HAUCHHUAX IIEPEeMEHHON 3Haue-
2y+5 Ty-3
6

HUe Apoou He MeHbIIle 3HAUEeHUS CYMMbLI Apo0eit

2-5y
4
277. Haiigure Hyau QyHKIIUA:
a) f(x)=2x+4; 0) f(x)=-x+ 10; B) f(x)=—-5x+ 3.
278. Haiigure 3HaueHUSA apryMeHTa, IPU KOTOPBIX (PDYHKI[UA
MIPUHUMAET MOJOKUTEIbHbIEe 3HAUCHUS:

a)y=x-—6; 0) y=—-3x+1; B) y=(x—38)*—(x+ 1)
279. Pemmure cucteMy HepaBeHCTB:
2x+1
Ty<4y+9, 5 <3
a) 0)
4-y=>5; X _1>%
10 9
280. PerruTe nBOMHOE HEPaBEHCTRBO:
a) —7<1-3x<5; 6) 4<% <9,
281. Permmure COBOKYIHOCTh HEPABEHCTB:
7-9x<5-8x, X< x+8,
a 6) | °
T-3x<6-4x; Bx+T7<T.
282. Perrure cucTeMy YpaBHEHUM:
1 1
3x—y=3, ~x—-Zy=1,
a) { x-y 6) {2 3Y
5x+2y=16; 6x—5y=3;
1 1. 2x+3y _3x+4y
FRANE T A 4 T
B) 4 ) S5y—6x 12-4x
—A 3 = 7; ~ = _ .
5 * Y 10 2



Hrorosoe moBTopenue

283. Pemure HemoJiHOe KBaJApPaTHOE YpaBHEHUE:

a) Tx>+3x=0; 6) 5x%—20=0;
B) %xz ~5x=0; r) x%=10;
1) x> —6=4x—6; e) 33 + x?=10.

284. Bocmoab3yiiTech (DOPMYJION KOpPHEH KBaApaTHOTO ypas-
HEHNs W PellnTe YPaBHEHNe:

a) x> +5x+4=0; 6) 5x>—6x+1=0;
B) 25x%+10x + 1 =0; r) Tx?—2x+1=0.
285. Perure ypaBHeHUE:
a) x(x +1)=6; 6) (x + 1) = (2x — 1)%

) x%+x _ 8x-7

2 3

286. Pemure OuKBagpaTHOE ypaBHEHNE:
a) x* - 17x?+ 16 = 0; 6) bx*+4x?-1=0.

287. Pemiure ypaBHeHHe, HCIOJb3ysl METOJ 3aMeHLI Iepe-
MEHHOM:

a) (x*-1)*-2(x2-1)?2=8;
6) (x*—2x)(x?—2x—3)— 18 =0.
288. Pemure KBagpaTHOEe HEPAaBEHCTBO:

a) Tx +x2<0; 6) 4x2 > 49;
B) x? — 10x + 25 < 0; r) 8x%-38x+12 > 0;
) 3x2—x—4>0; e) x2+0,8x+0,2 <0.
289. PertuTe crucTeMy HepaBEHCTB:
){2x—x2—1<0, 5) (1+x)2>16,
a
3-2x>0; (22 -7)" <95
x(x—-1)<20,
B
x—4<-4-x.

290. Haiigure obsiacTh onpenesieHnd QyHKIIUU
2 1
=x°—-6x-7 - .
Y J2-3x
291. Permure nBoiiHOe HepaBeHCTBO 12 — x < x% < 25.
x*+6x-7>0,
x*—3x+2<0.

292, PemuTte COBOKYIHOCTH HEPABEHCTB



HUrorosoe moBTOpeHmne

293. Pemure gpo0HO-pannoHAILHOE ypaBHEHNeE:
2

x“—6 X 20
a =——; 0) = =9—-x;
) x—3 x—-3 ) x
x—-4 2x+10 x2-12
p) FS=E0 ) =
x x+4 x—3 3—x
2x%—5x+2 2x-3 1 4x-6
22 T T 4x+ 1 e - = ;
) x-2 ’ ) x x+2  x2y9x’
3x2+2x-1 x 2 32
K) ——— = =D5; 3 - = .
) x+1 ’ )x—4 x+4  x2_16

294. Peitute HepaBeHCTBO:

(x+3)(Tx-2) _ (x+V5)(x-V6) _
N s -0 O 0w <%
x 72 x—-8 x—32
B) (x2+_3)6 <0 r) ( x)(—2 ) =0

295. PeriiiTe HEPaBEHCTBO:

3x2+20x + 26
a) 2 +_2 <y 6)35;7“<2.
x+1 1-x x“+6x+5

296. HaiiguTre obyiacTh ompeneieHusa PyHKIITUN

K+ Tx+12
Y=\5>5—="
3-2x—-x
x2-6x+5=>0,

297. Pemure cucteMy HepaBeHCTB (x+4)(x+2)
x -1

<O0.

TexcroBble 3agaun

298. B mepBoM Barome MeTpO IIaCCaKHPOB B 3 pasa 0O0JIbIIIe,
yeM BO BTOpoM. Korma 13 mepBoro BaroHa BBINLIN 32 YeJIOBEKa, a
BO BTOpoOU 3amiiu 12 4JejioBeK, TO B 000MX BaroHax IIacCa’KUpPOB
ctayso 1mopoBHY. CKOJIBKO MIacCasKHUpoOB OBLIO B KalKIOM BaroHe

TIePBOHAYAIBHO?
299. BesnocumneaucT mpenmnojaraj IpeooJieTb IyTh 3a 2 4, HO
yBeJIUUYMJI HaMeUeHHYI0 CKOPOCTh HAa 8 % ¥ 3aTpaTHJ HA BTOT
q

oyTh 1 u 36 muH. Haligure minHy myTu.



Hrorosoe moBTopenue

300. B mayuHO-TIpaKTHUYECKOI KOH(pEpeHINN IPUHAIN ydac-
Tre 6 % mnepBoKypcHUKOB 1 10 % BTOPOKYPCHUKOB YHUBEPCUTE-
Ta, 4TO BMecTe coctaBujo 134 uemoBeka. CKOJBKO IIEPBOKYPCHU-
KOB U CKOJIbKO BTOPOKYPCHUKOB B YHUBEDPCUTETE, €CJIU BCEro Ha
IBYX Kypcax yumrcsa 1700 uemoBex?

301. Cpennee apudmeTnuecKoe ABYX UMceJl paBHO 28, a % ux

pasHocTu paBHbI 12. Haiigure sTm umcia.

302. ®epmepy HEOOXOAMMO OTOPOAUTH CETKOI IIPSIMOYTOJIb-
HBIA YYaCTOK 3€MJIM, OLHA CTOPOHA KOTOPOI'o Ha 5 M MEHbIIIEe APY-
roit, a miaomans pasHa 300 m2. HaifiznTe, CKOJBKO METPOB CETKU
HYXHO KYIUTh, 3HAsd, YTO K PACUETHOMY KOJIMYECTBY HYKHO J0-
0aBuUTb 5 % ceTKU, UAYIIEN B OTXO/bI.

303. B mepuon yuenuit cracarenaeir MUC Obljio opraHN30BaHO
HECKOJIbKO TOJIEBBIX Jlarepel, KasKIblil M3 KOTOPBIX MMeJ JIMHUIO
CBSA3U CO BceMHU OCTAJbHBIMHU. CKOJBKO MOJIEBBIX Jarepeii ObLIO
OpPraHM30BaHO, €CJU KOJUYEeCTBO JUHUM cBA3u paBHO 217

304. IIpousBemeHue ABYX IIOCJEHOBATEJIbHBIX HATYpPaJbHBIX
ypceJ 0oJibllle nX cyMMbI Ha 89. Haiigure sty umcsa.

305. Ilpu marpyiaupoBaHUU KaTep HNHCIEKTOPOB NIPUPOLO-
oxpaHbl mporrea 21 KM HOPOTHUB TeUeHUS PeKH W 8 KM MO0 Teue-
HUIO, 3aTpaTWB Ha Bech IyTh 2 4. Halgure CKOPOCTH TEUEHUA

peKu, ecau coOCTBEHHAA CKOPOCTh Karepa cocraBisger 15 XM

306. Depmepy He0OOXOAMMO OBLIO 3a OIpPeIeeHHOe BpeMsd
Bcrmaxarh moJie mionianbio 180 ra. IToCKOMBKY ITPOTHO3 ITOT'OABI
0Ll HeOJATOIPUATHBIM, TO €:KeITHEeBHO OH BCIaXWBaJl Ha 2 ra
OoJibIlie, YeM IJIAHWPOBAJ, X 3aKOHUYMUJI paboTy Ha 1 meHb paHb-
IIIe CPoKa. 3a CKOJbKO AHel (hepMep BcIaxa moJie?

307. IIpousBeneHre OBYX HATYpPaJbHBIX uuces paBHO 165, a
UX pasHocTh paBHa 4. Haiimure aTu umcia.

308. IIpoTsa:xeHHOCTH IIIOCCe MeXAY MyHKTaMu A u B cocras-
aset 16 kM. U3 myukra A B myHKT B BblexaJs Besocunenuct. Of-
HOBPEMEHHO C BeJIOCUIIEAUCTOM HaBCTpPeuy eMy W3 IMyHKTa B BbI-
mres merrexon. Oum BeTperuauch uepes 1 u. Haligure cKopocThb

BEJIOCUIIEVICTA, €CJIU IeINeX0 ] IPUObLI B IYHKT A Ha 2% Y 1103-
sKe, UeM BeJIOCHIIEJUCT B IIyHKT B.
309. [IBe MpPOMBBOACTBEHHBIEC JUHUYU MOT'YT BBITIOJTHUTH 3aKas,

paboras BMecTe, 3a 6 4. 3a CKOJIBKO YAaCOB MOJKET BBIIIOJIHUTH
STOT 3aKa3 KaskJas JUHNL, padoTasd OTHeJBLHO, €CIU OLHOM U3



HUrorosoe moBTOpeHmne

HuX 1 BeinosiHeHusa 40 % 3axasa HeoOxomumo Ha 4 U 0OJIbIIe,
yeMm Apyroi aas Bermoanenus 20 % saxasa?

310. Bacceiin MOXHO HAIOJHSATH BOAOM uepe3 [OBa KpaHa.
Ecnu mepBbiit KpaH oTKpbITh Ha 10 MuH, a Bropoii — Ha 20 MuH,
TO Bech OacceiiH OyzeT HamoJiHeH. Ecau 1epBbIfi KpaH OTKPBITH
Ha 5 MuH, a BTopoil — Ha 15 muH, To Hanoxuurca 60 % Oacceii-
Ha. 3a KaKoe BpeMs uepe3 KaKIblli KPaH B OTAEJIHBHOCTH MOJKET
HAIIOJIHUTHCS Bech Oacceiin?

311. NMeercss KYCOK CIIJIaBa MeIH C OJIOBOM OOIIeil Maccoit
12 kr, comep:xarmuii 45 % wmenu. CKOJBKO YKCTOrO OJIOBA HAIO
IO0ABUTH K 5TOMY KYCKY CILJIaBa, UTOOBI IOJYUMBIIUMICSA HOBBIMA
cmias comep:xat 40 % memu?

312. Ilena BxomHoOro OMJeTa Ha CTaAWOH cocTaBjasaa 2 p. Iloc-
Jie CHUKEHUsS BXOJHOM TJIATHI UMCJIO 3PUTEJEeN yBEeJIWUYUJIOCHh Ha
25 %, a BbIpyuka Boapocsa Ha 12,5 %. CKOJBKO CTaJl CTOUTH
BXOJHOHM OMJIET IIOCJIe CHUMKEHUS IIeHbI?

313. B mepBOoM BBICTABOYHOM 3aJie SKCIIOHATOB OBIJIO B 2 pasa
OosbIlie, ueM BO BTopoM. VI3 mepBoro 3ajia 36 9KCIIOHATOB Iiepe-
HeCJIM BO BTOPOM 3aJi, IIOCJIEe Uero B ABYX 3aJjiaX DKCIOHATOB CTa-
J0 1mopoBHY. CKOJIBKO SKCIIOHATOB OBIJIO IIEPBOHAUAJILHO B KaiK-

oM 3aJe?
314. ABTOoMOOUIBL IIPOE3IKAET IIyTh U3 ropoga A B ropoxn B 3a

4 4. Ecau 65l 0OH exaJs co ckopocThbio Ha 20 XM Gosbime, TO 3a-
9

TpaTuJ ObI HA 9TOT JKe IMyTh 3 u. HaliguTre mepBoOHAYAJIbHYIO CKO-
POCTh aBTOMOOMIISA.

315. B mae B 1mikoJje yuuiaoch 650 uesoBex. Jlerom ObLINM cha-
HBI B 9KCILIYATAI[MI0O HOBOCTPOMKM, M B Hauajie yueOHOr'O roga B
miKoJie crajo 750 yualnmxcs, IPUUYEM UYKCJO JeBOUYEeK B IIKOJIe
yBenunuuioch Ha 10 %, a maabuunkoB — Ha 20 %. CKOJIBKO J€BO-

YeK CTaJiO B IIIKOJIEe B CEHTﬂﬁpe?

316. Cpenuee apudmeTriecKoe IByX uuces paBHo 36, a % ux

pasHocTu paBHa 4. Haligure aTu umcia.

317. XBarut au 90 M ceTKU, UTOOBI OTOPOAUTH IIPSIMOYTOJIb-
HBIHl BOJBED [JIA KMBOTHBIX Iomianbio 600 Mm%, omHa cTOpoHA
KoToporo Ha 10 M MeHBbIIle APYTOM?
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318. HaiiguTe aBa mOCJeIOBATENLHBLIX HATYPAJbHBIX YMCJIA,
cyMMa KBaJpaToB KOTOPBIX paBHa 313.

319. TypuctudecKuii Temjaoxon mpoimesa 24 KM IIPOTHUB Teue-
HUA peKu U 16 KM M0 TeueHUIo, 3aTPaTUB Ha Bechb OyTh 3 u. Haii-
IuTe COOCTBEHHYIO CKOPOCTBH TEIJI0X0/la, €CJIM CKOPOCTh TE€UEHU

pexu cocraBisger 2 M

320. ®upma 110 IPOM3BOJACTBY OKOH IOJYUIJIa 3aKas3 Ha U3ro-
ToBJeHre 160 OKOH AJI HOBOH IIIKOJIBI K OIIPEAEIEHHOMY CPOKY.
YuuThiBasg BasKHOCTh 3aKasa, €:KeJHEeBHO M3TOTaBJIMBAJOChH Ha
4 oxHa 06oJibllle, YeM ILJIAHUPOBAJOCH, IIOATOMY BeCh 3aKa3 ObLI
BBITIOJIHEH Ha 2 OHSA PaHbIle CPOKA. 3a CKOJLKO OHEH ObLI BEI-
TIOJTHEH 3aKas?

321. IlpousBeneHre AByX HATypaJbHBIX umces paBuHo 108, a
UX pasHocTh paBHa 3. Hailigure aTu uwucia.

322. IlporakeHHOCTD IIIOCcCe MeKAy MyHKTaMu A u B cocras-
aser 18 kM. VI3 myHKTOB A U B OIHOBpPEMEHHO HaBCTPEUY IPYT
IPYTY BBIIILJIN ABa IelIexofa U BCTpeTuauch yepes 2 u. Haiinure
CKOPOCTH IIEIIEeXO/I0B, €CJM OMWH M3 HUX IIPUINEJ B MyHKT B Ha
0,9 u mos:ke, UeM APYTO¥M B MYHKT A.

323. IIBe cTyneHuecKue Opurajabl MOT'YT BBIIOJHUTH 3aJaHUE,
paborass BMecTe, 3a 2 OHA. 3a CKOJBKO JHEH MOIKET BBIIIOJHUTDH

9TO 3aJaHue KaxXaad 6pI/II‘a,I[a, pa6o'1‘aa CaMOCTOATEJIbHO, €CJIt

O,Z[HOfI U3 HUX MJIAd BBIIIOJIHEHUA % 3aJaHuA HeOGXO].II/IMO Ha

3 IHsA MeHbIIle, YeM APYTOil AJIS BBIMOJHEHUS % 3aJaHUs.

324. Nwmeercss cTajb ABYX COPTOB C COAEPsKAHUEM HUKEJS
5% u 40 %. CKOIbKO HYKHO B3ATH CTAJM C COAEPKaHNEM HUKe-
as 5 %, 4ToOBI TIOCJe CMEITUBAHUSA CTAJIN 000MX COPTOB IOJYUU-
jgocek 140 T craau ¢ comep:kanuem Hureas 30 %?

325. Kaprodens mogermieses Ha 20 %. CKOIBKO KMJIOIPAMMOB
KapTodessa MOKHO KYIUTh HA TY K€ CyMMY, Ha KOTOPYIO PaHb-
me mokynaau 10 xr?
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a) 27; 6) 1; B) 144; 1) %; x) 81; e) 1000; :x) 32; 3) 16; u) 100; k) 8.

1 1 1
- o ,018) 1,1) T m) =5 € —.
a) 3 6) 0,01; B) 1; 1) 7; ) 36 e) 16

a) 25; 6) 1000; ) 10 000; 1) 0,008; 1) 32; €) i; ) %; 3) i.

a) —b% + a; 6) 5m> + 4; B) —10b + 34; 1) 12¢ — 25.

a) 5(2a — 7b); 6) x(5+y); B) 2a(b— 2¢); 1) 3a(a + 4b); n) b2(2b2 -1);
e) 3ab(7a +1).

a) (a - 5)(a + 5); 6) (4 — 3x)(4 + 3x); B) @m — Tn®)(2m + Tn?);

r) (@b - 1)(ab + 1).

a) (a + 3)(a + b); 6) (3m — n)(m + 5).

a) (a+2)%; 6) 80— 1?2 B) (m-9n)% 1) (2 + ).

a) (x—9)(x + 1); 6) (x —1)(6x —1); B) (x+6)(1 — x); ) (x + 2)(bx + 1).
a) 4a(2b - ¢); 6) 3xy(2x —1); B) (m — 6)(m + 6); ) (5 — 2y)(5 + 2y);
n) (a—4)(a+b); e) (x— 1)(Jc2 +1).

a) (x - 5)% 6) (2a +b)%.

a) (x — 4)(x + 2); 6) (bx + 1)(x+ 1).
1 1
= 14; B) —-8; r) 14; n) 4,5; e) 40; —— 15.
a) 83 0) B) —-8; 1) n) 4,5; e) 40; x) 150 3) 15
a) 65v2 — UppaInoHaJbHOe YnCjI0; 0) —3 — palroHAJTbHOE YKCJIO;

B) 34 — parnumoHaJbHOE YUCJO; T) 4 — paIMoHaJbHOE UHCJIO.

a) g; 6) 5v/3; B) V5 +1; 1) V7 /5.
a) 6,75; 6) —12; B) 5,6; 1) 4; 1) 0; e) 15; :x) —2; 3) 11.
a) 5; 06) 30; B) 5; ) 1.

. 1) 7.
a) xe (—o0; 1); 6) x € [—E&OO).
a) D =(—o00; +00); 6) E =(—00; +00); B) x=7; T) y > 0 mpu x € (—oo; 7);
y <0 npu x € (7; +o0); m) k=-5; e) (0; 35).

a) -1,2; 6) 1%; B) -3.

a) x €(—5;+); 6) x [73; +00).
a) -2; 10; 6) —1; %- B) é; r) mer xopmeit; x) —Li V4L ioﬂl'
a) —4; —-2; 6) 0; 1; B) 1; 5.

a) x € (—oo; —2] U [4; +0); 6) x € (1; 3); B) x € {3};

r)xe J; 1) x e(—w;—%)U(OHOO); e) xe [-7; 7].
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28.a) D=(-0c0; +00); 6) (2; -3); B) E=[-3; +o0); 1) x=2; 1) x=1; x=3;
e) y>0 mpu x e (—oo; 1)U (3; +0); y<O0 mpu xe (1; 3); x) OyHKIUA
BO3pacTaeT Ha IMPOMEKYTKe [2; +00); QyHKIuA yObIBaeT Ha IPOMEKYTKE
(=003 2J; 3) (05 9).

29. a) %; 3; 6) —4; 4.
30.2) x € (1; 4); 6) x e (~o0;— 2]U [—%; +oo); B) x € (003 2) U (2; +o0);
r) x € [0; 6].

I'masa 1. PanmmoHaJIbHBIE BRIPAKEHUT

1.19. a) 6 6)0
1.20. a) 75 0) -

1.21. a) —1%; 6) —13.

1.23. a) (—o0; 6) U (65 +0); 0) (—o0; —0,5) U (=0,5; +00); B) (—o0; 0) U (05 +00);
1) (=005 0) U (05 3) U (35 +00); 1) (=003 0) U (0; 8) U (8; +0);
e) (—o0; 1) U (=15 5) U (5; +00); 1K) (—00; —4) U (—4; 4) U (4; +00);
3) (—°°; —\/3) U (—\/3; \/3) U (\/5; +°°); ) (—00; +00); K) (-00; +00);
71) (=005 +00); M) (=003 0) U (05 +00).

1.24. a) (—o0; +00); 6) (—o0; +00); B) (—o0; 0) U (0; 5) U (5; +00);
1) (=005 -2) U (=2; 0,2) U (0,2; +00); 1) (005 ~6) U (=6; 0) U (0; 8) U (8; +00);
e) (—o0; —6) U (—6; 6) U (6; +00).
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162. 9p3-12, 8_8a 3_-8 3_3b
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165. 2)86:6) 25 I —Lin &0 2im Liga’im 4
2x 3x b

mznz’
K) 7x2, a) 3abe; m) %
Y xy
a+b x 2c¢+2d be 1 3 1
1.66. ;6 ; : .o L. ) L.
R T i R e B e L ey L e
1

3) ; m) 3x —2y.
a

-2



304

OTBeTnI

1.67.
1.68.

1.69.

1.70.

1.71.

1.72.
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a
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3 0) ==; 3T S B (5 @) — T
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8) gt O Xt DT D) e W Tt © Ty e
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61.
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2.
15
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a) D=[-5; 5]; E=[-3; 7]; 6) D=[-5; -3) U (-3; 5]; E=[-3; 4) U (4; 7].
a) (-00; 3) U (3; +00); 6) (—00; 0) U (0; 6) U (65 +00); B) (—00; —5) U (=5; +00);
1) (—00; —=9) U (=9; 9) U (9; +00); 1) (—oo; —2) U (—2; 4) U (4; +0);
e) (—00; —\/E) U (—\/E;O) U (O; \/ﬁ) U (\/ﬁ;+00);
) (—00; 2) U (2; 3) U (85 +00); 3) (—00; +00).

a) [4; +00); 6) (—oo; zg); B) (—00; ~2,5] U [0; +00); T) (2; 4).

a) [-1; 4]; 6) [—%; 6); B) (—oo; =5] U[1; 6]; 1) (2; 3].

a) [-7; +00); 6) [6; +00); B) [-3; +00); T) (—o0; 20].

a) 1) -6; 3; 8 2) y>0 mpu xe[-9; -6)U@S; 8); y<0 mpm
x e (-6; 3)U(8; 9]; 3) dyurnua BospacraeT Ha mpome:xkyTke [0; 6];
dbyHKIUA yOBIBaeT Ha mpoMe:xkyTkax [-9; 0]; [6; 9]; 6) 1) -8; —1; T;
2) y>0 mpu xe[-9; -8)U(-1; U7 9]; y<O0 mpu xe (-8; -1);
3) GyHKIUsA Bo3pacTaeT Ha mpome:kyTKax [—5; 2]; [7; 9]; dyHKIua
yObIBaeT Ha mpomeskyTkax [-9; —5]; [2; 7].

a) —6; —1; 4; 6; 6) (—oo0; —6) U (—1; 4) U (6; +o0); B) [-65 —1] U [4; 6].

a) 1,4; 6) —-7; 7; B) %; 1;r)-3; -1; 1; 3.
6); B); 1).
a) f(x)> 0 npu x e (é +00); f(x) <0 mpu x € (—oo; é)

0) g(x) > 0 mpu x € (—o0; —2) U (0; +00); g(x) <0 mpm x € (-2; 0);
B) h(x) > 0 mpu x € (1; 2); h(x) <0 mpu x € (—co; 1) U (2; +c0);
) p(x) > 0 mpu x € (—o0; +00).

a) (3; +0); 6) (—o0; —1) U (=1; +00); B) (—o0; 0).

q(2); q(0); g(-5).
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2.108. a) [la; 0) ma; B) HeT; T) zHa.

2.109. 6).

2.110. ).

2.112. 5.

2.113. a) 1; -1; 6) —-1; 1.

2.114. a)-1;6) 1.

2.115. Ilects KopHeii. f(x) > 0 npu x € (-6; —4) U (-1,5; 1,5) U (4; 6).

2.119. a)[-4;4];6)—6;-4;-1;1;4;6;B)y > Oupux e (-6;-4) U (-1; 1) U (4; 6);

y <0 mpu xe [-7; -6) U (—4; -1) U (1; 4) U (6; 7]; r) pyEKIIMA BO3pAacC-
TaeT Ha mpoMe:KyTKax [-7; —5]; [-3; O]; [3; 5]; dyHKIuMa yObiBaeT Ha
npomeskyTrax [-5; —3]; [0; 3]; [5; 7].

2.120%, a) OrpuriarenbHble; 0) MOJOMKUTEIbHEIE.
2.154. ).
2.155. B).

2.156. a)y=(x-2)%06)y=x>-3;B) y=x>+5;)y=(x+9>% 0 y=(x+3)>+5;

e)y=(x—6)>-"1.

2.157. B).

___2 _
2.159. y-= pr 5.
2.160. B).
2.167*. —69.
2.168*. 4; 8.
2.169%, a) [0; 8]; 6) [-5; 3]; B) [9; 17]; ) [-1; T].
2.170%. Ia.

$1 mpoBepsaI0 cBOM 3HAHUSA

1. a) -1; 6) —5; B) 0,25; ) 3.
2. B); D).
3. B).
4. 8.
5. a) f(x) > 0 opu x € (1,8; +00); f(x) <0 mpu x € (—oo; 1,8);

7.

8.

6) g(x) > 0 mpu x € (—oco; 5) U (6; +0); g(x) <0 mpu x € (5; 6);

B) h(x) > 0 mpu x € (0; +00); h(x) <0 mpu x € (—oo; 0).

a) [-6; 9]; 6) [-4; 4]; B) —5; —1; 5; 8;

1)y >0 opu x € (-5; -1) U (55 8); y <0 mpu x € [-6; —5) U (-1; 5) U (8; 9];
I) GYyHKIMA Bo3pacTaeT Ha npoMeskyTkax [—6; —3]; [2; T]; dyHKIIUA yOBI-
BaeT Ha mpoMmexxyTkax [-3; 2]; [7; 9].

a) (—o0; 4) U (4; +00); 6) (—00; —5) U (=5; —1) U (=1; +0c0); B) (-00; 900);

1) [0; 8]; 1) [-4; 4); €) (75 +00).

a) [-6; +00); 6) [9; +0); B) [-8; +00); 1) (—o0; 28].

10. a € (—é; 0).
9
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I'nasa 3. /Ipo6HO-panuoHa bHbIe YPAaBHEHUS
1 HEpaBE€HCTBa
3.35. a) 2,5; 6) —2; B) HeT KopHeii; 1) 0,25; x) 2; e) 5.
2 3
37. 1£; 6) ——=; B) -2; 2; 1) -3; 3.
3.37. a) 5 )13 B) -2; 2; 1) -3; 3
13
3.38. =2,
16
3.39. -6; -2.
3.40. a)-7;6)0; B) 1; ) 8.
3.41. 7.
3.42. a) -1; 4; 6) -1; B) -27; —1; ) —-0,2.
3.43. 5.
3.44. a)-3; 7; 6) —1; 18; B) -3; 6; 1) 5.
3.45. a) —1; 6) 4; 15.
3.46. a)20;6) 15;8) 1 ¥¥: 1) 12 4, 24 u.
q
3.47. a)-3;6)—-4;B)0; 1) 2.
3.48. a) 60 XM 80 EM: 5) 30 M3, 40 m>.
q q
3.49. a)-6; —1; 6) 6; B) —1; 1.
3.50. 6 XM
q
3.51. a) 3%; 6) -2; B) -2; 1) 8.
3.52%, 5.4.
3.53% a) —4; 4; 6) —1,5; —1; 2; 3; B) -2; 1 #; r) -2 -1; 0; 1;
) -1 J_rzx/ﬁ; _liz\/E; e) —2+.5.
3.54%, 4.
3.94. a)(5; 10); (—4; 1); 6) (1; 2); (=55 —4); B) (15 0); (=0,5; —1,5); 1) (3; 6); (65 3).
3.95. a) (2; —4); (-4; -16); 6) (-2; 26); (2; 26); B) (05 1); (25 —3);
r) (4,5; 0); (3,5; —2).
3.96. a)2;6)2;B) 3.
3.97.  a) (-2; —4); (25 4); 6) (3; 9); (-2; 4).
3.98. 12; 15.
3.99. 200 m; 300 m.
3.100. 43.
3.101. a) (15 2); (=2; —1); 6) (45 8); (8; 4).
3.102. a) 12 XM 30 EM. 6) 18 u.
q 9
3.103. a) (9; 2); (25 —9); 6) (6; 4); (8; 3); B) (55 —1); 1) (45 2); (=2; —4).
3.104. a) (0; 0); (-1; 3); 6) (1; 2); (2; 1); B) (=2; 3); (=35 1); 1) (1; -1).

3.105.

3.
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3.106. a) (2; 10); (=3; 20); 6) (2; —-1); (1; —2).

3.107. a) (-2; -2); (2; —2); (=2; 2); (2; 2); 6) (1; 0); (1; -1); (=2; 0); (=2; —-1).

3.108%.a) (1; 3); (-1; -3); 6) (3 +13; -3 + \/ﬁ); (3— J13; -3 - \/ﬁ);
(2+Jﬁ; —2+Jﬁ); (2—\/ﬁ; —2—@).

3.141. a) 13; 6) 61.
3.142. a) 2J/13; 6) V/2; B) 4.
3.143. a) 4; 6) 3; B) 5; 1) V2.
3.144. a) (-2; 1); R=3; 6) (0; 5); R=T; B) (-4; 0); R =32; r) (0; 0);
R =419.
3.145. a) Her; 6) HeT; B) 7a; T') HeT.
3.146. a); B).
3.147. a) (x-6)"+(y~3)"=49; 6) (x-2)°+(y+4)°=25; B) (x+3)°+y"=2;
r) 2%+ y% =45,
3.148. a) (x—5)2+(y+3)2=16; 6) (x—5)+(y—3)>=4; B) (x + 5)% + (y + 3)° = 144.
3.149. x%+(y+2)%=29.
3.150. Her.
3.151. 6).
3.152. a) (2; 0); (0; 2); 6) (05 —3); (0; 3).
3.153. a) 4; 6) 2.
3.193. a) (—oo; —5) U (—1; 4); 6) (—oo; —2] U [0; 5] U [5,5; +oo);
B) [-8; 0,75] U [1; +c0); 1) (1,5; 2,25) U (8; +00).
3.194. a) (3; 7); 6) (—o0; —5) U (9; +00); B) [-8,5; —3); 1) (—00; —0,4) U [0; +00).
3.195. a) (-2; 3)U (5; +o0); 6) (—o03 —9) U (-7,5; 1); B) [0; %} U (5; +oo);
1) [63 8] U (LL; +o0); 1) (-o0; —5) U (03 1) U (@5 +oo);
o MU | 1. oo
e) (—oo; —T) U [6, 3} U (8,5; +00).

3.196. a) (—o0; 2) U (8; +00); 6) [-3; 9]; B) (=55 2); T) (~o0; 0] U [3,5; +00).
3.197. (—oo0; —T) U (15 2).

3.198. (—o0; 0) U (3; +0).

3.199. a) (—oo; —-3]1U{5}; 6) (—o0; 0)U (0; 9); B) (—o0; —6]U {7} U[9; +o0);

1,
r) [—2§, 8}.
3.200. a) (—oo; 4) U {6}; 6) [8; 10) U (10; +o0); B) (—o0; 5) U (5; 8) U (9; +0);
.ol
r) {6} U (—2, 25).
3.201. (—oo; —2] U [3; 8) U (8; +0).

3.202. a) (—oo0; —T); —8; 6) (—o0; —6] U {-0,5} U [6; + o0); —6.
3.203. [-6; 0) U [1; +0o).
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3.204. a) (-5; 01U (5; +o0); 6) (—3; 3).
3.205. a) [-3; 2] U [5; +o0); 6) [-7; —3) U (2; T].
3.206. a) (—oo; —3) U (=3; 0) U (0; 7); 6) {-4} U[2; 9).

3.207. a) (003 0) U (0,25; +00); 6) (~00; —5) U (T; +00); B) (—3; é) U (2; +oo);
r) (~o0; —3] U (-2; 3].

3.208. (—oco; —5] U {6} U (10; +co0).

3.209. (—oo; —3]1U (-1; 0) U [2; +0).

3.210. He menpme 27 XM,
q

3.211. {~1} U (8; +o0).
3.212%, (—o0; 0,75] U (2; +00).
3.213%, —11.

3.214*, 10.

$1 mpoBepsaI0 cBOM 3HAHUSA
0).
).
a) —5; 0) —6; B) 2; r) HET KOpHE.
2 u 4.
a) (=2,5; 3) U (8; +o0); 6) (—%; 3} U [5; +00); B) (003 =5) U (=5; —2) U (2; 3);

Lk W=

r) (—o0; —2] U {0} U [1; 3); x) (=5; —3] U {-1} U [3; 5).

a) —1%; 3; 6) —7; B) —6; 0; 1) 1%

a) (55 0); (0; —5); 6) (0,25; 7,75); (—2; 1); B) (1; 0); (=2; 15).
a) (=55 0) U [11; +00); 6) (—00; —6) U {0} U [55 +00).

. a) 10; 0) 4.

10. —4; 4.

©® N o

4.22. a1=1; a5=9; ayy=39; a;90=199.

4.23. a) —6; —5; —4; —3; 0) 7; 13; 19; 25; B) 2; —1; —6; —13; 1) 2; 4; 8; 16.
4.24. a) —15; —64; 06) 20; 6; B) 45; 500; 1) —4; 11.

4.25.¢;=T; c5=389; ¢10="T79; ¢3,, =16m -1; ¢, _,=8m —33.

4.26.2) a,=-2n—1; a;=-15; 6) a, = % 3"l g, =81.

4.27. a,=150n; 450 m; 750 ™.
4.28. -14.

4.29. a) Her; 0) ma; B) HeT; T) 1a.
4.30. 42.

4.31. 13.
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4.32.
4.33*%.
4.34%,
4.83.

4.84.

4.85.
4.86.

4.87.
4.88.
4.89.
4.90.
4.91.
4.92.
4.93.

4.94.
4.95.

4.96.
4.97.

4.98.
4.99.

4.101%,
4.102%,
4.103%,

4.144.

4.145.
4.146.
4.147.

4.148.

4.149.
4.150.
4.151.
4.152.
4.153.
4.154.

4.155.

14.

Or mepBOrO O CEABLMOTO.

a) 3; 14; 69; 344; 6) 3; 12; 156; 24 492.
a)d=5;06)d=-1; B) d=0; 1) d =-22.

a) 4; 6) —4; B) 1,5; 1) —4%.

a) 18 =0aq + 17d; 6) aig=aqy + d; B) aig =0agg — lld; I‘) aig=4ag + 15d.
a) a,=5-2n; ag=-T; a15=-19; a5;=-97; 6) a,=8n-15; ag=33;
a15=381; a5 =393;B)a,=0,25n+3,75; ag=5,25; a;5=6,75; a5 = 16,5;

D) a, = -5V2n+442; ag = -2642; ayy = -5642; as; = -2512.
n 6 12 51

d=-7; a;p=-50.
a) Her; 06) na.
160 p.; 220 p.; 7 cyT; He GoJee 6 cyT.
71.
-3.
a1=49; a;=37T; as5=1.
a;=1,5; d=-0,8; a;3=-8,1; ay; =-14,5.
a;=-51; d=4; azy="T3.
28.
as5=0,1.
g-1245
7
a5=—36; d=17,6.
-0,4.
a)a;=1;,d=3;6)a,=-6; d=9.
10.
Ha.
a) 253; 6) —198; B) 18912.

a) 1216; 6) -23,2; B) 203%; r) —3685.
Her.
122,5.

2
-58=.
3

a) 2550; 6) 1188.
a) 4905; 6) 98 550.
a) 270; 6) 2695.
79; 4.

52.

18; —45.

1 7
T=; 1—.
3 12
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4.156.
4.157.
4.158.
4.159.
4.160.
4.161%
4.162%.
4.208.

4.209.

4.210.

4.212.

4.213.

4.214.

4.215. -

4.216.
4.217.
4.218.
4.219.
4.220.
4.221.
4.222,
4.223.
4.224.
4.225.

4.227%,

4.228%,

4.229%,
4.260.

4.261.
4.262.

4.264.

4.265.

1816.
690.
33,6.
2268.
3276.
9; 4.
5.
a) 4; 6) —1; B) 4,8; 1) —3-L

35
a)5;—3125;6)A%; i; B) -1; 3; 1) V/3; 27
m&m—%smmygn
a) byy=b1g''; 6) by =by11; B) big = b1735¥ r) b12:b7q5.
q

Ck.on-1. 1 a0 h _ 200, (Y _ 1.
a) b,=5-2""Y b,=40; b,;=320; 6) b, =-1 Db 5o

3
1 1" ! 1 n-1
@::-ﬁﬁgmzmzlﬁ(—g) $bi=-2ib =Lim b, —9V3-(V3)'
b,=81; b, = 243/3.
324.
1, 2
3 9
Her.
-4.
Ha.
6.
Ha.
B mae.

2; 6 mam —-2; —6.
160; 80; 40; 20; 10; 5.
10; 5 mam —10; —5.
a) —1; 3; ©6) —7; 2.
5
7; -2 1=; -3.
nJjan 9
a) Ila; 6) ma.
101
a) 2295; 6) 61.
a)nsaﬁ)m1»78qJ5+Q.
3a 4.
2
20=.
9

a) 205,9; 6) 1079,5.
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4.266. 16, _55

81’ 81’

4.267. 50.

4.268. 3.

4.269. -85.

4.270. 5100.

4.271%, 10.

4.272*, -176.

4.273%, 8; 10; 12 wm 17; 10; 3.
4.295. a) 90; 6) —28,8.

4.296. a) 156%; 6) %; 8) 13,5.
4.297. 2.

4.298. a) 2 6) i) 326, ) 17172

99 495

4.299. —l.

3
4.300. 2.
4.301. -32.

1
4.302% +=

3

S mpoBepsAI0 CBOM 3HAHUS

1. Apupmeruueckue mporpeccuu: 0); m). IeomeTpuueckue Iporpec-

© ® NS o ok ®wN

[
=]

=

Ll S

cuu: a); 6); B); I); e). BeckoHeuHO yOBIBAIOII[E T€OMETPUUYECKUEe IIPOrpec-
cuu: B); T).
0).
a) a,=3,2-0,8n; a;; =—5,6; 6) b=3""1; by =243.
a) 44; 6) £5.
a) a; =22; d=-4; 6) —4; 1; -0,25 unu 4; 1; 0,25.
a) 125; 6) 8.
a) 77; 6) 6.
a) 91 6) 6361,
495
a) 250; 6) 2; 4.

. 2+\/§.

Hrorosoe nmoBropeHue
a) —20; 6) —72; B) —19 )——

a) 0,596; 6) 9,2; B) 6,6; 1) —19,5.
a) 3,75; 6) 6; B) 25 r) 0,159.

a) 11,3243; 6) ——5
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26.

27.
28.

29.
30.

31.

32.
33.
34.

35.

36.

2; 5; 11.

a) 122 175; 941 220; 977 895; 6) 122 175; 188 154; 941 220; 977 895;
B) 122 175; 941 220; 977 895; r) 291 523; 510 577.

15.

840.

a) IBe; 0) mATH; B) ABe; I') IATHAAIATh.

.3l

6

1H q; 1i q; 1H q,
12 15 20

. =22,

200 T.
225,5 1.

5 JeI0BeK;
1,56 T.

24 em?.
27.

e

18°

4 nHA.

26.

. a) 0,25; 6) %; B) 4.

324.
68.

-3
. a) —2+(-3°<1; 6) —(-2)°+(-1)* <1; B) (6%] <13 1) (-2,4)° =1.

1 1 64
=3 0) —=3 B) —1; 1) 25; 1) 16; e) 49; ,2; 8) 64; 1) -3 2.
a) % 0) 198 B) 1) 25; 1) 16; e) 49; x) 0,2; 3) 64; un) 729 K) 0

9; -12; 15; -1.
3,02-107%; 3,687-10'% 3,4-107%; 5,7-10%; 1,42833-107%;
6,50123 - 10".
11
Py ’ 2 5 92-
817, 3,(2); 5
a) 10; 6) —%; B) —0,4.

a) —26; 6) 4,25.

4 V175 342.

a).

a) MppanuonaabHBIM; 0) palliOHAJIbHBIM; B) PAIlIOHAJbHBIM; T') ©PPAI[HO-
HAJbHBIM; [I) PAIlMOHAJBHBIM; €) PAIlMOHAJIBHBIM.

NN
a) g; 0) 2(\/§+1); B) 5(642)

a) V755 6) —20 B) V2a2; 1) 7675 m) \yP; @) V-d?.

37%. —3ak’J-a.
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38%*.
39%,
40%.
41%,

42.

43.
44.
45.
46.

47.

48.

49.
50.
51.
52.

53.

54.
55.
56.

57.

58.

59.
60.

61.

62.

63.

64.
65.
72.

73.
74.

a) 8; 0) 2.
a), 0).
12.
V5 -2.

10 1
a) —15; 6) —54; B) 121, ) 14"
a) 0,492; 6) 97; B) 7,4; r) —27,5.

a) 4; 6) 25; B) 0,167.
12; 27; 91; 102.
66.

5 5 4

- 4=)< 4=,

(7 66) (6 5) “ 66 6 5
5

2=
6

175.

18 p. 15 k.
Hetesae.

29.

1

10

4 nus.

34.

a) 4; 6) 0,04; B) —1,5.

a)— 6) 0,2; B) —1; 1) 9; o) 81; e)

1,230005 - 10%; 1,7 - 10%; 1,58 -10‘4; 9-105% 7,586258 -10°%; 1,32046 - 10%;

1,25-107; 6,9 - 10°.

J7; V135 .
1 13
7 ——; .
a) 57; 0) B 15
13
21; 6) 4-=
a) ) 16

a) UppannonaasHBIM; 6) palliOHAJIBLHBIM; B) PAIIMOHAJIBLHEBIM; T') ©UPPAIUO-

,m)025 3) 27; m) —

HAJbHBIM; ) PAIIMOHAJIBHBIM; €) PAIlMOHAJbHBIM.

a) J_ : 6) 2(J_71); B) 3(J3+J§).

a) x/@; 0) —\/ﬁ; B) W; ) —W.
a), 0), B).

—-24.

—-2a%p".

3x% + 6.

16’ K) 0,5.
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75. a) -24a"d"; 6) —2m'*n?.

76. a) —a®-3a+10; 6) 15x° - 13x + 2.

77. a) (x - 2)(x — 5); 6) (2x — 1)(x — 2).

78. (c—-5)(c+b).

79. —40ab’.

80. a) 8a%(b - 3c)(b + 3¢); 6) (a + 2b)(2 - b); B) (2a — b)(2a + b + 1);
r) (y-2)*(y + 2.

2
81. a) %—0,25&; 6) 9a% + 49y%; B) —ab — 11b%; 1) —6n + 13.

83. a)x=-7,06)n=0; n=4.

2. - 4nd 2x 81x%y'0
84. a) —22; 6) 2, p) ; 1) ;
5 mA yt23 ml2
85. 6a . —-6b
(@a-b2@+b) (a-b?(@+b)
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1) O6sacTe onpegeeHuA

D =[-6:10].

2) MHOKecTBO 3HAYECHHIT

E=[-4;4].

V4 3) Hyon pyskun:
x=-5;-1;5.

4) IIpomeskyTKHM 3HAKOIIOCTOAHCTBA:
¥>0 npu x € (=5;-1)U(5;10]; y <0 upm x € [-6; -5)U(~1; 5).
5) @yHKIIUA BO3PACTAET HA IIPOMEIKYTHAX [—6; —3]; [l, 5; 10].
DyHKINA yOBIBAET HA IPOMEKYTKE [—3; L 5].

6) I'paduk QYHKIIUHE IIepeceKaeT 0Ck OPAHHAT B TOUKE (0; - 3).

[ Yernasa pyHKIMA | Heuernas pyHKIUSA I

Ry

Fx) = () T

I'padpuk geTHOI QyHKITHA I'paduk HeveTHON PYHKITIH
CHMMeTPHYEH OTHOCUTEIEHO | CUMMeTPHYEeH OTHOCHTEIBHO

OCH OpAuHAaT Hayvajla KOOpAHuHAT
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JApoGHO-panoHaNbHbIE YyPABHEHUS U HEPaBEHCTBA

@ Yr100sI pemruTh APOOHO-PAIHOHAJIBHOE YPABHEHNE, HYKHO:

(D IlepemecTu Bece caraeMble U3
NIpaBoii 4acTH YpPaBHEHUA B JIEBYIO.
@ IIpeo6pasoBaTs I€BYIO 4aCTh
YPaBHEHHUHA K PAIMOHAIBLHOM
apobm.

@ IlpumeHHUTH yCIOBHE
paBeHCTBa ApodU HYJIIIO.

@ Bamwucars OTBeT.

9x* -4  5-10x
Pemure ypaBHeHHE = -

x—1 l—x
gp'—4 510
@ 9 B x:{}

x—1 I-x

9x* -4 5-10x 9x" —4+5-10x
()
+ = (: =0

? L

x-=1 x—1 x-1
9x" —10x+1 _
x—1
_1
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Yr0o0sI pEIIUTH PAIMOHAJIBHOE HEPABEHCTBO
MeTO0M HHTEePBAJIOB, HYKHO:

(D TIpuBecTH HEPABEHCTBO K BUAY

Jx)>0(f(x)<0, f(x)20, f(x)<0).

HyJIA QYHKIUH U Te 3HaYeHU A

(hyHKIINH He CYIIeCTBYIOT.
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IIporpeccun
Apudmernyecras T'eomerpuueckas
nporpeccusi Iporpeccusi
Popuyza n-ro a,=a +(r.'—l)-d b :b}'q"_1

XapakTepHCTH-

a

a:ul

n=1
npu n=2 2=
YyecKoe CBOMCTBO n 2 P bn e b“. npu n 22
dopmyna cymMMbI a ta,
n HepBBIX Pe st @(f_]
=\ 7 npu g#l

i 201+(n—4)-d S, _ pE 4
NpOorpeccun S = > n q

w iy l'(JI
Cymma GeckoneuHo yObIBaOIell reoMeTpUYeCKOM mporpeccun S = ] -, rue Jq‘ =1

-q

HarypansHsble cTenenu yucen 2, 3, 4, 5, 6

n 1 2 3 4 5 6 7 8 9 10
5 2 4 8 16 | 32 | 64 | 128 | 256 | 512 | 1024
3" 3 9 27 | 81 | 243 | 729 | 2187

4" 4 16 | 64 | 256 | 1024 | 4096

5" 5 25 | 125 | 625 | 3125

6" 6 | 36 | 216 | 1296

Tabauna KkBaapaToB HATypaabHbIX uyuces ot 10 mo 99
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400
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729

784
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961
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1089

1156

1225

1296

1369

1444

1521
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1681
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1849
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2116
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2916
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4489
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4761
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5184

5329
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5929
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6400

6561
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6889
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7569

7744

7921
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