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N Mnasa N

NMoBTOpeHue
N OOMNOJIHeHUue

§ 1. MHOXeCTBO AEeNUCTBUTEJIbHbIX Yuces

1.1. NoHaTHe pencTBUTENbHOro Yyncna

° HCCHCHyﬁTe cxeMy M BIUIIHUTE B paMKI/I DJIEMCHT HWJIM MMOAMHOXECTBO MHOX>XXECTBA
A={-5; 21, —3; 0; 2; 3%; J7; 58 9).

+ pe3yJbTarhl Bcex

BBIUMTAHUI
: @
+ pe3ynabTaThl Bcex + pesynbTaThl BCexX + BCe panroHaIbHbBIE
JeJeHnu JIeJIEHUI qucjia

+ pe3yJbTaThl BCEX

+ paauKalbl U BCe

BBIYMTAHUN OCTaJIbHBIE YUCIIa
ez cZ 7
€eZ\N cR\Q Odpasey: 3¢ R\Q
e R\N cQ {2;9}cN
€Q, cR\Z
Obo3nauenusn:

N=1{0,1,3,4,...} — MHOXECTBO HATypaJIbHbIX YHCEL.
N ={1,2,3,4,..} — MHOXECTBO HEHYJIEBBIX HATYPAJIbHBIX YHCEIL.
Z={..-4,-3,-2,-1,0,1,2,3,4,...} — MHOXECTBO LIEJIbIX YUCEIl.

m
Q={x|x=—, me Z, ne N’} — MHOXeCTBO PALMOHAJILHBIX YHCEIL.
n

[=R\Q = {x| x — HemeproaHIECKOE TECATHIHOE YUCIIO C OECKOHEUHBIM YHCIIOM J1eCsi-
THYHBIX 3HAKOB} — MHOJKECTBO MPPAL[MOHATIBHBIX YHCEL.

R = {x| x — panmoHanbHOE YKCIIO HITH UPPALIMOHABHOE YHCIIO } — MHOXKECTBO JICHCTBHU-
TEJbHBIX YUCEIL.

Cnpasemymussl cootnomenns: N cNcZcQcR; IcR; R=QUI.
R"* — MHOXeCTBO HEHYNEBBIX JeHCTBUTENLHBIX YHCEIT;

IRj_ — MHOX>CCTBO ITOJIOKUTCIIbHBIX I[eﬁCTBPITeJ'H:HLIX HUCECIT,
*

R’

— MHOXXECTBO OTPULATCIIbHBIX I[eﬁCTBHTCHLHBIX YUCCII.

+



MoBTOpeHune n gornosiHeHne

33
* O6patute ApoOh 13 B JECITUYHOE YHUCIIO.
Pewenue:

[IpuMeHUB aNrOpUTM JEICHHUS, TOTYIHM: EEN 1,3(3).

18

1,8(3) sBisercs cMEMIaHHBIM IEPHOJMYECKUM ACCITUYHBIM YUCIOM.

Onpenaesiennst

¢ HpOCTbIMH NEePUOANICCKUMHU NCCATHIHBIMU YHCIAMHU HA3BIBAIOTCA NEPHUOIN-
YECKUEC ACCATUIHBIC YUCIIA, IEPHUO KOTOPBIX CIICAYCT HCIIOCPEACTBEHHO IIOCJIE 3aIISTOM.
¢ CMelIaHHBIMHA NEPUOAUICCKUMHU NECATHYHBIMU YUCIaMHU HA3bIBAIOTCA MEPHU-
OIMYECKHUC NCCATHUIHBIC YUCJIa, IEPUO] KOTOPHIX HE CIICAYCT HEIMOCPCIACTBEHHO ITOCJIE

3aIsITOM.

Il NPUMEHUM

» OOpatuTe B IpOOH JCCATUIHOE YHCIIO:

a) 0,(26); 0) 25,2(43).

Pewienue:

a) [Iycte x =0,(26).

Torma 100x =26,(26)=26+x < 100x—x=26 < x :g.

Omesem: (,(26) = %

aa,..a,

B o6mem Buae umeem 0,(a,a,...a,) = ,Ine a,, a,, ..., a, —OUQPBL

99...9
H,_/
n uupp

6) I memoo. Tycte x =25,2(43).

43 24991 24991 241
T = = = _— == _
orma 10x =252,(43)=252+0,(43)=252+ 99 59 < *="990 25 990
_ 243-2 . 241
II memoo. 25,2(43)=25+ 990 =25 990"
) 4241
Omeem: 25,2(43) = 25—990 .

a,..abb,.b —aa,..a,

a
B o6mem Bune umeem 0,a,a,...a,(bb,..b, )= —
99...900...0

mundp  nunpp
I[CﬁCTBHTCHBHOC YHCJIO MOYKET OBITH 3aIlCaHO B BHUJEC:
a) JCCATUYHOTO YHCJia ¢ KOHCYHBIM YK CJIOM OCCATHYHBIX 3HAKOB,
6) HEIICPUOANYICCKOr0 ACCATUYHOTIO YHCIa C OECKOHEYHBIM YHCIOM JCCATUYHBIX
3HAKOB,
B) NEPUOANYCCKOTO ACCATHUYIHOTO YHCiia C IEPUOAOM, OTIIMIYHBIM OT 9.

T e I




1.2. U300paxeHne OeNCTBUTEJIbHbIX YMCENT Ha YNCJIOBOU OCHU
* 300pa3uTe Ha YHUCIOBOIM OCH YUCIIO x/i :

a) UCTIONB3YS €T AeCATUUHBIC TPUOTIKEHUS;

0) reoMeTpHUYECKH (ITPH MTOMOIIHU [TUPKYJISl U JIMHEHKH ).

Pewenue:

a) Tak kak ﬁ = 1,414, cnenyert, uto 1,41< ﬁ <1,42. Tlonmyuum criemyroriee mpuoIIU-
JKEHHOE M300pakeHHue uncia x/E Ha 4uciI0BOM ocH (puc. 1):

14 15
Puc. 1

6) Crpoum Ha uucnosoii ocu kBaapat OABC co croponoit AB =1 (puc. 2)
A B

(e}
—_
\4

Puc. 2

IMpumenus Teopemy [udaropa k Tpeyronbauky OCB (m(£LC)=90°), nonyunm OB= V2.

[upkynem OTKJIaabIBaeM Ha YUCIOBOI ocu otpe3ok OD takoit, uto OD = OB =+/2. Torna
TouKa [ UMeeT KOOpJrHATY /2.

Kak MIpaBuJIO, UppallMOHAJIbHBIC YUCJIa I/I306pa)Ka}OT Ha 4YUCJIOBOM OCH, UCIIOJIB3YsS HUX
JACCATUYHBIC HpI/I6J'II/I>KeHI/I$I.

Kaxxnomy nelcTBUTETHOMY YHCITY d COOTBETCTBYET Ha YHCIIOBOM OCH OJHA TOYKA A,
1 Ha000pOT, KAKIOW TOYKE YNCIOBOW OCH COOTBETCTBYET OJIHO JCHCTBUTEIHHOE YUCIIO d.

IToaTOMy O TOUYKax YHMCIIOBOW OCH FOBOPAT KaK O ACHCTBUTEIBHBIX YHCIIAX, U HA00OPOT.
UYucino a Ha3bIBAIOT KOOPOUHAMON TOUYKH A.

Touky A ¢ koopauHaTOi @ 0003Ha4aOT: A(a).

Hcnonp3yst n300pakeHne JNCHCTBUTEIBHBIX YHCEN HA YUCIIOBOW OCH, MOXKHO PEIINUTh
pasnuuHble 3a1aul. OHOM U3 HUX SIBIISETCA 33aua Ha CPAaBHEHUE JEHCTBUTENIbHBIX YHUCEIL.
([pyroii cnocob cpaBHEHMS AEHCTBUTENBHBIX YHCET PACCMOTPEH B IMyHKTE 2.2.)

Hampumep, ecii 1eiCTBUTENbHBIC YKCIA ¢ U b SIBISIOTCS A ‘ B
it ‘
KOOpANHATaMu ToueK A 1 B cootBeTcTBeHHO 1 AB MMeet To

a 0 b
’Ke HarpaBJIeHUE, YTO M OCh, TO a <b (puc. 3). Puc. 3

\ 4

W3 nByX JIeHCTBUTENBHBIX YHCEN, N300PaKEHHBIX HA YUCIIOBOU OCH, OOIBITUM SIBIIS-
€TCsI YHCII0, PACIIONIOKEHHOE MPaBee JAPYroro.

¢ P



MoBTOpeHune n gornosiHeHne

Bl NMPUMEHUM

* CpaBHHUTE YnCIa: a) V2 u ﬁ; 0) V2 u 2.

Pewenue:

a) Tak kak V2 =14 u 3 =17, a 1,4<1,7, nonyanum 2 <+/3.
Omeem: «/5 < \/g

6) [Tockosbky \/5 >0, a —~/2 <0, TIOJTY 9UM V2> -2
Omeem: —2 <A/2.

3ameuanue. Uucna 2 u —2 ssrsorcs [IPOTUBOIIOJIOKHBIMHU JICHCTBUTEIBHBIMU
YUCJIAMU, TO €CTh TOYKHU D(«/E) u D,(—\/E), PACIIOJIOKEHHBIC Ha YHCIOBOW OCH,
CHMMETPUYHBI OTHOCHTEIBHO ee Hadyajla W, Ha0O00pPOT, KOOPIHHATEl TOUYEK D(\/E) u
D'(—«/E ), CMMMETPHYHBIX OTHOCHTEIBHO Havaja OCH, SIBJISIOTCS MPOTHBOMOIOKHBIMH

JIECTBUTENLHBIMU YKcamMu (puc. 4).
D’ 0 D E

»
T T >

-2 -1 0 1 2
Puc. 4

Hpomusonono.ucnbmu oelicmeumenbHuIMU YUCAAMU HA3BIBAIOTCS HCﬁCTBHTeJ’ILHHe
quciia, paCoJIOKECHHBIC HA YHCJIOBOI OCH 110 00€ CTOPOHEI OT €€ Ha4aJia 1 Ha OJIMHA-
KOBOM PACCTOAHUU OT HETO.

IleﬁCTBHTCHBHLIe quciia a U —a ABIAKOTCA IPOTUBOIIOJIOKHBIMH.

1.3. Moaynb peincTBUTENIbHOIO Yncna

* Packpoiite Momymh:
a) |3-2; 6) [1-+/3; B) {xeR|[|x|<3}; r) {xeR||x|>%}.
Pewienue:

a) |3—«/§|=3—«/§, TaK Kak 3>\/§;
0) |1—\/§|=—(l—\/§)=\/§—1, MOCKOJIBKY 1<«/§;

B) {xeR||x|<3}={xeR|xe[-3,3]};

r) {xeR||x|>%}={xeR|xe (—00, %)U(%, +°°J}.

Moodynem nefiCTBUTEIBHOTO YNCIIA @ HA3BIBAIOT TAKOE YHCIIO | a |, uTo:

la]=1% M 420 | 4| =max -a, a}; Y
—a, ecmn a<0; > .
| a| — paccrostaue ot a 1o 0 Ha ocH. —a 0 a .

T e



Ceoiicmea Mooy 0elicmeumenbHo20 Yucia
1° |a|=0 mus mo6oro ae R, u |a|=0 torma u Tonsko Torma, korma a = 0.
2° |al=a nns moGoro ae R.

3° |a-b|=|al-|b| nns mobex a, be R.

4o |4 =M s mobsix a€ R, be R,
b| |b]
5° |a|’=|a’|=|-a|’=a’ ana moGoro ac R.

El NPUMEHUM

B 3akpennsiem 3HaHUA

1.

M PaCKpOﬁTC MOAYJib, UCIIOJIB3YS €TI0 CBOfICTBa, 1 YIIPOCTUTE MMOJYYCHHOC BbIPAKCHUC!

a) [3-~21-13++2;
6) [1-7 |- 1++/7);
B) |x+y|:(x+y).
Pewenue:
8) |3-v2|-[3+42]=|(3-+2)-3++2)[=[9-2|=7;

6) 1=7 |- (1447) ==(1=47)- (1 +T) ==(1-7)=6;
11
[x+y[ lx+yl

B) [x+y|:(x+y)’ =|x+y|

yl'lpa)KHeHI/IFI n 3agavin

JlaHBpl MHOXKECTBA:
1) Z\N; 2) Q,\N; 3) Q\Z; 4) R\N;
5) R'\Q; 6)R\Z_; 7) R\L

1

Z; 0,18; 2010; «/ﬁ}, KOTOpBIE TIPH-

Haiigure anmemenTsl MHOXKecTBa {—1,4; \/g; 7,(2); 21

HQ/JICKAT KXKIOMY M3 MHOXKECTB 1) — 7).

. Tanst wncna 12; 16 3,(7): —38%; 2011; —13; 0; 6v5: 7.

Ol'[pﬂ,I[CJ'II/ITC, KaKn€ W3 HUX SABJIIOTCA padUOHAJIbHBIMHU, a KaKMC — UPppaOHOHAJIBbHBIMU.

. 1) Obparute B IECATUYHOE YUCIO JAPOOB:

| 51, 131, 210
2) g % 15 B) 57" EETTS

2) Haiigure meproa KakKJOro W3 MOYYCHHBIX JECATUIHBIX YUCEIL.

s I



MoBTOpeHune n gornosiHeHne

4. Jlanbl yucna:
a) 0,3); 6) 2,1(6); B) 5,(738);
r) 17,0(18); 1) 83,(685); e) 70,13(18).
Kakue u3 3ajaHHBIX YUCEJ SBISIOTCS MPOCTHIMU MEPUOJUYECKUMHU JECATHYHBIMU YHCIAMH, a
KaKue — CMEIIaHHbIE MEePUOANYECKUE JeCATHYHbIC Yncna?

5. M3o0pa3ute Ha 4ncioBoif ocu touku: A(=7), B (%), C(-1,25), D(3%), E().

1

6. Brmmmre B Kax Ayl paMKy OIHO W3 YHCEN MHOXKECTBa {Z, 0,75; 0,(3); 5,5, 4ToOBI TONY-

YUTh UCTUHHOE BBICKA3bIBAHUE:
1 1

) P 3= 5 025=1 0 So=

7. Jlemymika TOBOPUT BHyKaMm: ,,Y Menst ectb 130 opexoB. Pa3menure ux Ha JBe YacTH Tak, 4TOOBI
MEHbIIIAs YacTh, YBeJWUCHHAas B 4 pa3a, Obuia Obl paBHA OOJIbIICH YaCcTH, YMEHBIICHHOH B
3 paza“. Kak aro caenars?

H B dopmupyem cnoco6HOCTU M NPUMEHSIEM

8. Pemute Ha MHOkectBe R YpPpaBHCHUC U ONPECACINTE, KAKUMH YHCIIaMHU (paIII/IOHaJ'II)HBIMI/I nim
I/IppaHI/IOHaJ'H)HI)IMI/I) SBJIAIOTCS €TI0 PCIICHUA!

a) 32x+7=0; 6) 16x—3(x+1)=5x;
B) 2,5(x—4)—6x=3-x; r) x> =3x-10=0;
1) 2x° +7x—8=0; e) =  +10x+2=0.

9. O6pature B 1poOb AECATUYHOE YHCIIO:
a) 0,(18); 0) 3,(2); B) 6,1(8); r) 5,12(18); n) 25,1(378).
10. Vcnonp3yst YUCIOBYIO OCh, BIHMIIUTE B paMKU OJUH M3 3HAKOB ,,<°, , > =
a) 1+4/7 [0 24/3; 6) —/36 | —6,123...;
8) 3,78 I 11; ) —% ~0,(33).

11. Packpoiite MOmymb:
@) [1-V7; 6) |3 -2; B) [8—/49; DIICEREINE
12. PackpoiiTe MOZyb:
a) {xelR||x|S7}; 0) {xe|R||x|SO};
B) {xe R||x|>0}; 1) {xeR||x[>+5}.
13. M306pa3ute Ha YNUCIOBOH OCH MHOXECTBA, IOJyYEHHBbIE B 3aJaHUM 12 MOCie PacKpbITHS
MOJTYJISL.

14. VmeroTcs mBa cocyaa eMKOCThio 5 1 1 7 1. Kak momayunTs 4 11 BOIBI, MCIONB3YS JHIIb 9TH JBa
cocyna?

15. TlomydeHHBIH PH CyILIKE BUHOIPaaa U3toM cocTaBisieT 32% ot ero ucxoxHo# mMacchl. CKOIBKO
BHHOTpAga HY)KHO B3SITh, YTOOBI MONYYHUTH 8 KI' H3tOMa?

Ty ©



H B B PassuBaem cnoco6HOCTU 1 TBOPUM

16. SBnsieTcst 1M panMOHAIBHBIM YHCIO:
a) 8; 6)7,2(15); B) 1-5; r) 225; NRUER:

17. Vcnonb3ys UUpKyIb U JUHEHKY, IOCTPOWTE HA YMCIOBOH OCH TOUYKY, KOOPAMHATON KOTOPOU
ABJISICTCS MPPALMOHAJIBHOE YUCIIO:

a) 13; 6) V17; B) —/17; r) —/1I.

18. Pemmte Ha MHOXecTBe R ypaBHeHue:

a)|3x—7|=8; 6) | 2x” +17x +658| =—-24/19;
B) |x|-|x=3|=4; r) |2x(x—0,5)]| =3.
19. Pemnte Ha mHOkecTBe R ypaBHeHwue:
a) |3x—1|=|1-x|; 6) |2+x|=|5x-3];
B) 2|x|=|x—=3]+2; r)|2x—=1|=|x+5|-2.

§ 2. dewncrtBua Haa AeMCTBUTEJIbHbIMU YNCNaMn

2.1. CBoiicTBa AencTBMA Hap AeNCTBUTEJIbHbIMU YuciamMmm

* Beraucnure cymmy 2x/ﬁ + «/7 :

1) ¢ Tounoctsio 10 0,2;
2) ¢ Tounoctsio 70 0,02;
3) ¢ rounocteio 10 0,002.

Pewenue:

Vnmeem: +/11=3316..., \[7 =2,645... Torna 2411 =6,633...
I/ICHOJ'H>3Y$[ JACCATUYHBIC HpI/I6J'II/I)KeHI/I$[ JJIs1 I/Ippa]_II/IOHaJ'IBHOFO qucjia ¢ HEAOCTAaTKOM U
H30BITKOM, TIOJTYYHM:

1) 6,6<2411<6,7 1 2,6<+/7 <2,7. Torma 6,6+2,6<2v11++/7 <6,7+2.,7.
3uaunt, 9,2 < 24/11++/7 <9,4;

2) 6,63<2411<6,64 u 2,64<+/7 <2,65.
Crnenosarensno, 9,27 < 2«/ﬁ ++/7 <9,29;

3) 6,633<24/11<6,634 1 2,645<+7 <2,646.
3uaunr, 9,278 < 24/11+4/7 < 9,280.

3ameuanue. B 3aBucuMOoCTH OT TpeOyeMOl TOYHOCTH, HCHONB3YsI H3I0KECHHBIH TPHEM,
MOKHO BBIYHMCIUTE cyMMy 2+/11++/7 ¢ 3amannoii rounocteio: 0,2; 0,02; 0,002 u . 1.

Hanpumep, 2\/ﬁ +«/7 =9,27 (¢ HemocTaTKOM) W 2«/ﬁ +«/7 =9,29 (¢ u3bbITKOM) C

TounocThio 70 0,02.

10 P



MoBTOpeHune n gornosiHeHne

Ceolicmea cnodxicenus u YMHOIMHCEHUA oelicmeumeibHbIX uucen

1° Accouuamusnocme:
a+(b+c)=(a+b)+c mis modbIx a-(b-c)=(a-b)-c nns no0ObIx

a,b,ceR. a,b,ceR.

2° Kommymamuenocmsy:
a+b=>b+a miamobsx a, be R. a-b=>b-a nna mobsx a, be R.

3° 0 aensemca neimpanvuvim nemen- | 1 a6naemcea neimpansivim snemenmomn
mMOM npu CNOIHCeHUU: npu yMHOMCEHUU:

a+0=0+a=0 g1 moboro acR. | 1-a=a-1=a 1 moboro ae R.
4° Jlng mo6oro AeHcTBUTENHLHOro uucia | JId 1o00ro HEHyIeBOro JeHCTBUTENb-
@ CYUIECTBYET MPOMUEON00MNcHOe | HOTO UNCIA d CYIIECTBYET 0Opamuoe eMy

— 1 1_1
€My YHUCII0 —a Takoe, uto a +(—a) =0. | yycno — rakoe, uroa-—=—-a=1.
a a a

5° — a-0=0-a=0 mua mob6oro ae R.

6° Aucmpubymugnocms yMHOMCEHUA OMHOCUMENILHO C10MCeHUA (6bIUUMAHUA):

a-(bxc)=a-bxta-c umodsix a, b, ceR.

3ameuanun. 1. a—b=a+(-b) mus mobwix a,be R

2. a:bza-l nis mobeix ae R, be R,

HOpfl}]OK BBINOJTHEHUS JelCTBUI M MCIOJb30BaHHE CKOOOK HA MHOMKEeCTBE R

I. B BeIpaxeHnu 0e3 CKOOOK, COEpIKaIIeM pa3jMyHble JCHCTBUS, BHAYAJIC BBIMIOJTHICM, B
MOPSIAKE UX 3alUCH, IEUCTBUS U3BJICUEHUS KBAJAPATHOTO KOPHS U BO3BEICHUS B CTCIICHB,
3aTEM JIGfICTBI/IS[ YMHO)KGHI/ISI N JACJICHUS B nopﬂm(e uX 3aliucu, M, HaAKOHCI, I[CﬁCTBI/IS[
CJIOXKCHHUSA U BBIUUTAHUSA B r[opﬂmce HUX 3aIIHUCH.

II. B BeIpaskeHNH cO cKOOKaMHU BHaJalle BBIIIOJTHICM JICHCTBUS B CKOOKax, COOMIOIas MpH
9TOM OOLIETTPUHATHIN TOPSIIOK BBITIOJIHEHUS JIEHCTBHIA.

2.2. CpaBHeHue AEeNCTBUTEJIbHbIX Yncen

* CpaBHHUTE YnCIA: Q) % u %; 0) V2 u 1,3; B) 4—\/5 u —3.
Pewenue:

2 3 | 2 3 '
a) §<Z > TaK Kak 3—0,(6), ) =0,75 u 0,(6)<0,75;

0) x/i >1,3 ————————> MOCKOIbKY x/Ez 1,4 u 1,4>1,3;

B) 4—+/5>-3 —— > raxkax /5 =2,2; suaunt, 4—+/5 >0, a ~3<0.

Brumanue! JlroObie 1Ba AEHCTBUTEIBHBIX YMCIIA MOKHO CPABHUBATD, TO €CTh JIS JIFOOBIX
a,be R crnpasenmuBo a<b wm a=b.
Ipu a=b win a<b (a>b) 3amuceBator a <b (a =b).

L Awveora



El NPUMEHUM

* 3anuInuTe B MOPSIKE BO3pACTAHUS YUCIIa V7 , 5, 22 , —3.

Pewenue:
Hnmeem «/7 =26, 2«/5 =~ 2.8. 3Hauur, 2\/5 > \/7 Tak kak —3 < «/7 < 2x/5 <5, nony-
YUM UCKOMOE yIOPSIOYUBaAHKE: —3, «/7 , 2\/5, 5.

CBs13b MCKAY OTHOILICHUEM NOPAAKA <“m [LeﬁCTBHHMH CJIOXKCHUS U YMHOXKCHUS

) —

Ha MHOXeCTBE R BEIpaXkaeTcs CIeAyIOIIUMHU CEOUCHEAMU:
1°Ecim a<b n ceR, 10 a+c<b+c miamobsx a, b, ce R.
2°EBemu a<b u c<d, 10 a+c<b+d nmna mobsx a, b, c,deR.
3°Ecin a<b u ¢>0, o ac <bc pns mobsx a, b, ce R.

4°Bemu a<b u ¢<0, T0 ac = bc nnsg mobsix a, b, ce R.

5°Ecmu a<b,c<d u a,b,c,de R, o ac <bd I/I%

+9

<

o |

3ameuanue. Ananorudnbie CBOMCTBA MOXKHO TOJYYHTh, €CITH 3aMEHHUTh 3HAK ,, < Ha
JII000M U3 3HAKOB ,,< ©, ,, =, | />,

JleficTBUTEIIFHEIC YHCIIa MOYKHO CPAaBHHUBATD, HCIIONIB3YS X JICCATHYHBIC IPHOIMKCHIS
W X U300pa’KeHHsT HA YHUCIIOBOH OCH.

yl'lpa)KHeHI/Iﬂ n 3agadm

B 3akpennsiem 3HaHUA

1. Ynpocture BBIpakeHHE:

2) 32(2442)=5(3,5-6)+11:(T-15); 6)%~0,25+78:4—8\/§:\/§—3~7\5.

2. Beraucnute ¢ TouHocThio 10 0,001: a) \/7 ; 0) \/g; B) 2\/5; r) 3\/5.
3. CpaBHHTE UHuCHa:
a)%n%; 6)\/71/12,65; B)3—\/§ nl,7; r) 1+\/§H2+\/§.

4. 3anummTe B TIOPSAKE BO3PACTAHUS YHCTA: 3\/5; -3,(56); 2\/5; 1+\/§; 2,(15); —2%; 2-45.

5. Ceipsie oo (100 1) conmepxar 27 mr ackopouHoBo# kuciaots! (Butamun C). Te e oBoiy, B
BapeHOM BHE, COAEPXKAT UMb 18 Mr ackOpOMHOBOM KHCIOTHL. Brruncaute, B IpoLEHTaX, KAKOBBI

norepu ButamMmuHa C npu Bapke OBOILEH.

6. Jlis M3rOTOBIECHHMS IIOKOJAJAHOTO TOPTa Ha 6 MOPIMH HCIONL3YIOTCS CIEAYIOIME MHIPEI-
entsl: 250 r cimuBounoro macna, 200 r caxapa, 300 r mokonanga, 6 smi u 3 moxku Myku. Kakoe
KOJIMYECTBO KaXOr0 MHIPEIMEHTA HYXKHO, YTOOBI MONYUMICS TOPT Ha 4 mopuun?

12



MoBTOpeHune n gornosiHeHne

7. Ha ¢naxone ¢ Mukctypoii Hamucano: 40 = 3 mi1. UTo MOXHO CKa3aTh O KOIHUYECTBE JIEKAPCTBA BO
¢dnakone?

8. 3amuiuTe B BUJE CYMMBI, Pa3HOCTH, MPOU3BEICHUS M YaCTHOTO JBYX ACHCTBUTEIBHBIX YHCEI,
oriuuHbX 0T 0 U 1, 4ncnoBoe BhIpaKkeHHUE:

a) 3W7; 6) 8++/5; B) —24/3; r) -7.5; ) 18; e) V6 —/11.

H B dopmupyem cnoco6HOCTU U NPUMEHSIEM

9. Cxoxbko pa3 cleayeT NpHOaBUTH HawOOIbIIEe JBY3HAYHOE YHCIO K HaHOONBIIEMY OIHO-
3HAUHOMY YHCIy, YTOOBI MOJyYUTh HauOOJIbIIEE TPEX3HAUHOE YUCIO?

10. Cymma, mpou3BeieHHE U YaCTHOE KaKUX AEHCTBUTEIBHBIX YUCET PaBHBI MEXIY CO00it?
11. JlomonHWTE YHCIOBYIO TOCIen0BaTeNbHOCTR: 12; 18; 27; 40,5; ;
12. TlomeHstiiTe pacronokeHUe OJHON CIIMYKH, YTOOBI MOJIy4EHHOE BBICKa3bIBaHHE ObLIIO MCTHHHBIM:

a) 7 — =6 T

13. Bemommte meiictens: a) (W3 —+/5);  6) (V7 +1)% B 3=+7) 1) (V2 +245)%
14. Bemonmure neficteus: a) (2—+/3)°; 6) V2 -3); B GV5S+D): 1) (Q2+43).

15. Beimonuaute ¢ TouHOCTHIO 10 0,002:

a) 347 +24/5; 6) 72 —94/3; B) =332 - 5; ) 35 -+2).

16. Haiinute 3aKOHOMEPHOCTb U BIHUIIXUTE MPONYHICHHOC YHCIIOBOC BBIPpAXKCHUEC!

YA
A

17. 1lena teneBu3opa moBbicwiack Ha 20%, a 3aTem, uepe3 mecsi, emte Ha 20%. Ha ckombpko
[IPOLIEHTOB BO3pOCia W3HAYaJ bHAs 1I€HA TelieBu30pa?

2
18. Tlpu ciiuceiBannu ynpaxuenus 20:5-2+ 6" yueHuk 3a0bUT MOCTaBUTH CKOOKH. BoccTaHoBuTe
CKOOKH, €CIIM U3BECTHO, YTO PE3yJIbTATOM YIPAKHCHHS JOJDKHO OBITH YHCIIO:
a) 38; 0) 196; B) 152.

H B B PassuBaem cnoco6HOCTU 1 TBOPUM

19. YnpocTure BbIpakeHUe:

2) {(2-3v3) +2]3-13 | -7,5(4—8)* +6,4:(5—1.8);

6) | 7=243|+|1=3V3 ] = 63 +8) /(2= T//3)’.
20. Buimonnure aeficteus: a) (a—b+c)’; 6) (a—b-c); B) (a+b+c).
21. Bemmemnre: a) 7,(15)+2,(18) - 5,(23) +11,(20); 6) =5.2(7)+6,1(3) = 3.5(3) + 2,2(2).

22. 3ammmmte unciao 34000 B Buge pa3HOCTH KBaAPATOB JABYX HATYPAILHBIX YHCEI.

L Awveona JRE



§ 3. CteneHn n KOpHU

3.1. KBagpaTtHblii KOpEeHb U3 HeOTpPULLATEJSIbHOI0 AEeNCTBUTEJIbHOIO
yucna u ero ceomcrtea. NMNoeTopeHne n OOMNoJIHEHNE

* Berunciure: a) 6%; 6) V16— 67

Pewenue:

2
a) 1/6l=1/2=§ —‘)TaKKaKézola é :2;
4 4 2 2 2 4

6) V16-67 =/ (7 -3)" =

=|«/7—3|=3—\/7 — > TIOCKOIIbKy (3—\/7)20 u (3—\/7)2=16—6\/7.

Omnpenesienue

KBagpaTHbIM KOPHeM, I KOPHEM BTOPOii CTeNeH! U3 HEOTPUIIATEILHOIO JIeii-
CTBUTEJIHHOI0 YMCJIA ¢ HA3bIBACTCS HEOTPHUIATEIBHOE MCHCTBUTEIBHOE YHUCIIO b,
KBaJIpaT KOTOPOTO PaBeH d.

KBamparHblii KOpeHb U3 HEOTPHUIIATEILHOTO JEHCTBUTEILHOTO YHCIIA @ 0003HAYACTCS / d.
Ceoticmea Keaopammnozo Kophs

o 9 2
1° Ecnu @ — NeCTBUTENBHOE YHCIIO0, TO Va~ =|a]|.

2° Ecnu a u b — HeoTpHUIaTebHBIE IEHCTBUTENLHbIE YHCIIA, TO N d - b =+/ab.

3° Ecmma— HEOTPULIATCIIbHOC JIEUCTBUTEIHHOE 4ucio, a b — monoxKuUTETLHOE JIEUCTBU-

a a
TCIBbHOC YUCJIO, TO —(— =, |—

Vb Vb

o 2
4° Ecnu @ — NeHCTBUTENBHOE YUCIIO0, & b — HEOTPHIIATEIBHOE YHCII0, TOVa b =|a|- b.

El NPUMEHUM
3,6

N

e Beruncinre

SE

Pewenue:

V3,6 V48 _ [36 (48 ‘ HpUMEHSEM CBOHCTBO 3°
Y e ——
B0 Vi3 o

= JM =,/0,36 «/E = ———————> TIPUMEHSIEM CBOHCTBO 2°

“\ 103
=0,6-4=24.

14



MoBTOpeHune n gornosiHeHne

2 2
* YIIPOCTHUTE BBIPAKCHHE b 50_a2) ecmn a<0,b>0.
Sa \8l1b

Pewenue:
3b2_ 50a’ :3b2_ 50a” _ ‘
5a \81»* 5a \/81b2

_ 30" 50 Aa® _

- Sa-\/ﬁ-\/b—z -

TIPUMEHSIEM CBOMCTBO

Y

\

MIPUMEHSIEM CBOWCTBO

367542 a| _ y
= = = MPUMCHICM CBOUCTBO
S5a-9-|b|
z —_— .
_b (a-?b\/z:_b\?a/a > mockonbky a <0, b5>0.

*‘f@ WUCCNEAYEM

o e
° I/I36aBBTeCB OT UPPATUOHAJIIBHOCTH B 3HAMCHATCJIC OTHOLIICHMA a)

14 3

0 .
W AR

14 14- «/7 YMHOaeM YHCIIUTEIb U

VT WA
ENA
3.7 37
3 3(4+4/10)

Pewenue:

Y

3HaMeHaTelb Ha 7

YMHOXXacM YUCIIUTECIIb U 3HaAME-

§) = - >
4— \/ﬁ (4- \/ﬁ )4+ «/ﬁ ) HaTeJb Ha BBIPAKEHHE, COTTPSKEH-
B 3(4+\/ﬁ) B 3(4+\/ﬁ) 3 4+\/ﬁ HOE 3HAMEHATEIIIO: 4+\/ﬁ
16-10 6 2
Omnpenenenue

Beipaxxenust a + «/Z u a —\/Z , a,be R, b>0, HazpIBaIOTCSA CONPSKEHHBIMH.

H36ae6nenuem om uppayuornalbHocmu 6 3Hamenameslie OMmHOWEeHUusa Ha3bIBaCTCs
l'IpCO6paBOBaHI/Ie, MpUBOAANIICC 3HAMCHATCIIb 3TOI'0 OTHOLICHUS K PAIITMOHAJIbBHOMY BUTY.

N OBOBLUMM

M HYCTB E - HEKOTOPOC BBIPAKCHUEC. YUtoOBI N30aBUTHCSA OT HUPppauOHAJIBHOCTHU B 3Ha-
MCHATCJIC, HY>KHO YMHOKUTDb YHUCJIUTEIIb U 3HAMCHATEJIb OTHOILICHUA BUIA:

1. i, acR",be R, na \/3;

a\lb

, _E
'ai\/z’

OTHOIIICHM.

L Aweora RE

aeR, be R, Ha BelpakeHHE, CONPSHKCHHOE 3HAMEHATEIIO 3aJaHHOTO



3.2. NMoHaTue KOpPHSA TPeTbeWn CTEerNneHU (OonoHUTENbHO)

* B momapoxk Ceprero mama 3akazan akBapuyM B (opme
ky6a emrocThio 64000 cM’. OH MPENTOKUI CHIHY OMpe-
JIEITUTH pa3Mepbl aAKBAPHyMa, YTOOBI TIOJILICKATh TTOIXOJISIIEE
Mecto B kBaptupe. Kak Ceprero BBIIONHUTE 3a1aHuE?

Pewienue:

ITycts b — nnuHa pebpa sToro kyda, Toraa ero oobem
paBeH 7 =h’. B COOTBETCTBHH C yCIOBHAMH 33/1aul HY’KHO

HalTH Takoe 4ucio b, 1 koroporo b’ = 64000.

Honyuyaem b =40, Tak kak 40° = 64000.
Omeem: Pa3meps! akBapuyma qoinkHbI ObITh 40 cm, 40 cm, 40 cm.

3
ITpwu pemernu 3ana4n Mbl Hanw uucio b =40, mst kotoporo b” = 64000. Taxoe uwncio
Ha3bIBAIOT KyOUYECKUM KOPHEM HJIH KOPHEM (paJuKaiioM) TpeTbell crenenu u3 uncia 64 000

u 3anuceiBaioT 3/64 000 =40.
Omnpenesienue

Kopnewm (paankaJjiom) TpeTbeli CTeNEeHN 13 JICHCTBUTEIHHOTO YUCIIA d HA3BIBACTCS
TaKoe JeHCTBUTENbHOE Yrcio b, uto b’ = a.

KopeHs (paaukai) TpeTbeil CTENneHu U3 uucia @ 0603HauaeTcst A/ d.

Il NMPUMEHUM

Berucnnre: a) 3/125; 6) V-8; B) W; r) 3 2%.
Pewenue:

a) 1125 =5 o kxS =125;

0) 3\/—_ =-2 | > mockombky (—2)’ =-8;

B) 3/0,027 > TaK Kak ;

r) } 2— 1/ 64 4 ————> TIOCKOJIbKY

3.3. CteneHb C uesibiM NokasartesiemMm. NNoBTopeHue v Ao0MNoJIHEHue

4
* Beruncure: a) (—%) ; 6) (1,2)"; B) 5°.
Pewenue:

2\ (2 2 2 2)\_16. | B
V(B e
6) (1,2)° =1 ‘ > a"=1, aeR’

51 1
B) 5325—3=E. ‘ > a_"zin, acR", ne
a
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MNMoBTOpeHune n fonosiHeHne

Onpe)]enexme CTEeNMEeHHU C IeJbIM NOoKa3aTejeM

Ings acR* u neN’, a"=a-a-a-...-a.
%/_J
1 N MHOXHTENEH
a"=—,aeR’, neZ. a’"=1, aeR".

a
Nngs a=0 u neN", 0" =0.

I 3ameuanue. Boipaxenne 0° He HMeeT cMbICIa.

Ceoiicmea cmenenu c Uuejibim nokazameiiem

Hnsa a,be R, k, me Z:

k
1°a*-a" =a"""; 22 &__ g+ 3° (ab)" =a" -b";
a
‘ (%) =5 5° (a")" =a"",
Il NPUMEHUM
-3 2
e Beruncimre 3 ;3 .
3
Pewenue:
3_3 : 32 — 3734—274 — 375 :L :L
34 30 243°
2 \?2 2\
* YipocTute BhIpaKeHHE 2a5 . 2L3 .
5b 5b
Pewenue:

24° 72_ 24° ’ _ 272 .q™" .23 -a® _ 27 g _ 24° _ 2a’h
5b5 5b3 5—2 .b—lo 53 .b9 5—2+3 _b—10+9 Sb—l 5 °

3aoanue. Chopmynupyiite cBoiictBa 1°—5° crnoBamu.

YnpaxHeHnsa v 3apadu

B 3akpennsiem 3HaHus

1. Beruncaunre:
6
2) ¥10-40;:  6) 1/%; B) J016.251,69: 1) 1/3%; D3 o 1/?—4

2. Haiigute 3HaueHUs ACMCTBUTEIHHOTO YHCIA d, MPU KOTOPBIX BEPHO PABEHCTBO:

f T ) la* _ _a. 3 =\/§
8 yla-2) =a-2 0) 4 B) a+2a+1 a+l

3. BHecuTe MHOXHUTEIb oA 3HAaK KOPHS:

2) %Jﬁ; 6) avf3, a<0: 8) (b—1Wb, b>1.
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4.

|
8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

18.

BriHecHuTe MHOXHTEIH M3-TI0] 3HAKA KOpH::

a) \/E; 0) @; B) M; r) wl7(2—a)2 a<?.

. Banumiure B BUjae crenenu ¢ ocHoanueM 10:  1000; 100; 10; 1; % 100 ; 0,0001.
. Beraucaure: .\ .
a) 6) 575" o] (L) r) 6247
37’ ’ 11 11]° ’
. Beimonnute peiicrBus: = .,
a) 2a”-5a°; 0) IxZ B) Ly, r) 1,
’ 28x 2 : 10 |-
B dopmupyem cnoco6HOCTM U NPUMEHSEM
6 1 1
Beruucnure: a) 104/1,44 + m - \/ﬁ ——-5,/0,16; 6) - .
V3 J7-2 J7+2

U36aBbTECH OT HUPpPpalMOHAJIBHOCTH B 3HAMCHATECJIIC OTHOIICHMUS:

@) ——; 6) . B —2— b6 _, 0 2=
3421 5710 1443 5-26 2+

Py

@

prOCTI/ITe BBIpaXXCHHUEC:

a) V312 -2427); 6) V48 —24/3(2-5+/12);
B) 3+3)2+43); 1) (V6 ++/5)" =120.

COKpaTPITe OTHOILIICHUE:!

-5 3+4a V2-2. 27 -7

6) B) ; r)
X+ \/_ 3\/_ +a \/E -1 \/7
Beluncnure:

6" 1Y a6 ymes 20157

a) PRI 0) (5) 257°-1257%; B) o

(=3)"-27" - - (2 ) (27
R P (107 =107 +1); o B2

Beramenure:  a) (2,5-107)-(8,4-10%); 0) (45-107%):(1,5-107);

B) (3,6-10°)-[(2,4)" -107]; r) (6,4-107*):(1,6-107).

Macca Connua npubnmsurensuo pasaa 0,2-10°" kr. Bo ckombko pas macca Cosnna Goubiie
Macchl 3eMi, ecli Macca 3emiu npubimsutensHo pasHa 0,5974-10% kr?

Cpennee paccrosiuue ot 3emuu 10 Cosnnua paBHo 0,1496-10° kM. 3a CKOJBKO BpeMeHH
COJIHEYHBIN JIyd HPEOIOICET ITO PACCTOSHHE, €CIM CKOPOCTh CBETA paBHA IMPHOIH3UTEIBHO
0,3-10° m/c?

B PassuBaem cnocoGHOCTU M TBOPUM

Boruncnute: a) 4/2,5-10%; 6) 44,9-107; B) 4/1,6-107; r) 4/8,1-107°.

prOCTI/ITe BBIpaXKCHHUEC!

2) (\/10—\/E+\/10+\/E)2; 6) (\/2J§+4—J2J§—4)2.

a) V3-43+46 -y3-+6 =3; » 6) V740 =+/5 —/2;
B) \/2+\/_=%; @ 1) 1-24/7 =429 - 44/7.
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MoBTOpeHune n gornosiHeHne

19. Cokparure ortnourenue (ne€ N):

2n+l ) 3n—l

n n 2n+1 2n-1
3 5 14 12 2t s

W N B) r)

a Sl Az
) 312 100"

20. YopocTuTe BBIpaKeHHE:

B 3akpennsiem 3HaHus

1.

BB dopmupyem cnoco6HOCTU U NPUMEHSIEM

. 1) O6paruTe B 1ecATHYHOE YUCIIO IpOOb: a) %; 0)

a) \/8—+/15; )4 +/15 +4—15; B) V4 -7 —yJ4+47.

Vxazanue. Tlpumennute GopMyItsl ,,CIOKHBIX paJUKaIOB:

' 2 2
ai\/z=\/a+ g —b i\/a_ g _b, a,b,(a’-b)eR,.

YnpaxHeHnsa u 3agaym oJiga noBTOPEHUS

BrimonauTe aeicTBUs:
a) 6,5-(1,2-4,(3))=9,9:3+7,4-5-450;  6) (7—v2)(5+/3) =36 =43 +10(/2 =/3).

28 es. 78
105° 302° 6004

2) Haf/’IJII/ITe NepruoaA KaXXa0ro U3 MOJYUYCHHBIX ACCATUYHBIX YHUCCII.

. CpaBHI/ITe qucia:

a) V7 u 10; 6) V63 u /54; B) /23 1 +/103;

0 I7 45, 0123 1 T >%%

a) |7.(5); 6) |37 ; B) [2-3V2; r) [8-66].

. Packpoiite Monynb:

. 3anumure B TIOPSAAKE BO3pacTaHUsA vUCIIA:

a) 7.203); \7; -3v5; 7.1 V19; 25. 6) 44/3; 24/10; 542; 7.

. Ucmonb3yst MUKPOKANBKYIATOp, BEIYUCIUTE ¢ TOYHOCTHIO 10 0,01:

a) V6; 6) V11 8) v29; r) 37.

. anocmTe BBIPpAXKCHUC!:

-5
m

3 \7? 3\
a)a®-(a?), aeR’; 6)(c”-c*)7?, ceR’; B)(m ) -m™, meR"; 1) (%J , xe R".
X

. 3 ABY3HAQYHOTO YHKCJIa, YMHOKCHHOI'O Ha OAHO3HAYHOC YHCJIO, BBIYUTAOT OAHO3HAYHOC YHCIIO

u nonyyarot 1. Haliaure 3T1 uncra.

. 'V Amunsr omna kymropa B 50 nees, oxra B 10 sees, aBe mo 1 nero u eme 50 6aros. [Tocie ommaTet

NOKyIKH y Hee ocranoch 20% or mepBoHadanbHONH cymMbl. CKONBKO J€Her ucrpariia AnrHa?

10. 3anumuTe B BUAE CyMMBI, Pa3HOCTH, TIPOU3BEIACHHS M YACTHOTO JIBYX JEHCTBUTEIHHBIX YHCEI,

11.

ommmuHeX oT 0 u 1, uncio (BeIpaxkeHue):
a) 24/11; 6) 2—/3; B) 1+34/7; r) 74/13.

Brimonnure aericTBus:

a) (3-245)%; 6) 2++7)% B) (V3-+2)% ) (5+45)".
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12.

13.

14.

17.

18.

19.

20.

21

22.
23.
24.

H B B PassuBaem cnoco6HOCTU Y TBOPUM
25.

26.
27.

28.

29.

30.

Beraucinte ¢ Tounocteio g0 0,1 pemenns ypaBHEHHUS:

a) 3x" —x—1=0; 6) —x> +5x—1=0; B) 4x> —x—2=0; r) x> —3x—8=0.
Packpoiite Monyib:

a) [1-343; 6) |-7++16; B) |-3=5)[; n [243-3V2].
Pemre Ha MHokectBe R ypaBHenue:

a)|x* =3x+1|=5; 0)[2x° —x+2]|=2; B) |[4x* =7|=9; r)|x—2x*|=3.

. CpaBaure: a) 5-243 2+\/§; 0) 6++7 447.
16.

I/1306pa3HTe Ha YHUCIIOBOM OCH MHOKECTBO:
a) A={xeR||x|<5); 6) B={xe R||x+1|<+/3}; B) D={xeR||x=3|>15}.

O6pature B Ipo0b IECSITUYHOE YHUCIIO:
a) 6,(7); 0) 15,(25); B) 3,2(17); r) 0,123(7).

VYupoctute BbIpaxeHHe:

a) V16x*, ecmu x<0; 6) 4/0,81a°h*, ecrm a >0, b<O0;
B) V24m’n®, ecim n>0; r) /8x*y°, ecim y <O0.

Brruncnure:
6,6-10° 56107 1,9-107°
a > 0) — o5 B) 3¢ 100
1,1-10 7-10 3,8-10
M3 xBagpaTHOTO JIMCTA )KECTH BBIPE3ali MOJ0Cy MupuHOH 25 cm. HalimuTte ncxomueie pazmepsl

JICTA, €CJIM M3BECTHO, YTO IUIONIAIs OCTaBIIeHCs dacT pasHa 4400 cm.

. Orer roBOpUT ChIHY: ,,JlecsaTh JieT Hazaz st Obi1 B 10 pa3 crapiue Tebst, a yepe3 22 roja s Oyay B

nBa pasa crapiue Te0s”. CKOIbKO ceiyac JIeT OTIy U CKOJBKO CHIHY?
Haiimure BEpOSTHOCTh MONYYSHHs] YHCIIA, KPATHOTO 2, IPH OpPOCAHUH HTPATBHON KOCTH.
Kupnuu Becur 1,5 kr u emie nonoBuHy cBoeil macchl. CKOJIBKO BECUT KMPIHY?

Ap0Oy3 BecuT 3,5 KT | elle TOJIOBHHY cBoeif Macchl. CKOIBKO BecHT apOys3?

M300pa3ure reoMeTpUYECKH HA YHCIOBOH OCH TOYKH:

A5 +1), BQ++3), C(3-+2), DHT-4).

Bomonsure aeficteus: a) (V3 =242 +4/5)%; 6) (243 +24/5-2).
Pemmte Ha MHOXecTBe R ypaBHeHwue:

a) [x[(x|-3)=5; 6) X'~ x|-2=0; B) J(3-x)" =3—|3-x[}
r) (|x|=3)(x|[+5)-1=0; 0 A (x+4) =5—|4+x].

VIpoCTHTE BHIPAKEHHUE!

a) (X7 =y ) :(x"+y™"), x,yeR; 6) (a+b)’-(a”=b"7), a,beR".

Uemy paBHa:

a) passocth |a|—a, a€R; 0) cymma |al+a, ae R?
Jlokaxxure, 4TO:

a) MMPOU3BEACHNUEC TPCX IOCICAOBATCIBbHBIX HATYPAJIbHBIX YHCCII KPATHO 6,
6) MPON3BCACHUEC JABYX IMOCJICAOBATCIbHBIX YE€THBIX YHUCEII KPAaTHO 8.
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MoBTOpeHune n gornosiHeHne

UToroebinn TecT

I BapuaHr I

1. IlycTp MHOKECTBO
A={=3;0;5,(4); | m—4]; 7; /4; 45}
a) 3anonuuTe pamky: card 4 = . 16
6) Haiimure: A(\N; ANZ; ANQ 36
B) 3alMIIUTEe B HOPSIKE BO3PACTAHUS - [l

MEHTBHI MHOKecTBa A.
r) Pemnre na muoxectse R ypasuenune: I3

[18:(=3) =77-5,(4)] (x=1) =4 + 2x.

2. JlaHO BBIpa)KeHHE E=\/(\/§—\/§)Z +
B VA + (5 +4/4) +2(5 -2).

a) Haiinure 3navyeHne BeIpaxkeHUs E. 86

6) Haiigure ducio, o6paTtHoe 4uCiy, Homy- [
YEHHOMY B IIYHKTE a).

3. YV Anmcum oHa KyIiopa JOCTOMHCTBOM B
100 neeB, aBe Kymtopsl 1o S0 jees, oj1Ha B
20 nees, Tpu 110 10 J1€eB U YETHIPE KYIIOPHI
o 1 nero. [Tocne omnarel MPUOOPETEHHOTO
ToBapa y Anucuu ocranoch 12% ot nepso-
HayaJbHOU CYMMBI.

a) Bnuumre B pamky 3Hax ,,>“ wmm ,,<“, [

4TOObl IOJYy4YUTh UCTUHHOE BHICKA3bIBa-
HHE!

210 nees.

6) Haiinure cymMMy, noTpauycHHyI0 Au-

Hauanvnas cymma

cueil.

B) Ompeznenure cymMmy, KOTOPYHO JOJDKHA
ObLTa OBl OTPATUTH AJHCHS, YTOOBI Y HEe
octanoch 20% OT epBOHAYAILHON CYyMMBI.

Bpems evinoanenus |
pabompi: 45 MUHYT »

p

W

Il BapuaHT I

. I[Tycts MHOXKECTBO

B={|3-7x|;~5;0;+/9;8,(3); —7; 6}.

a) 3amonHuTe paMky: card B =

0) Haitnure: B(N; BNZ; BN Q.

B) 3anuInuTe B MopsiaKe yObIBaHUS AJIEMEH-

TBI MHOKECTBa B.
r) Pemnre na muoxkectBe R ypasnenue:

[(=5)° :8,(3) =67 -18]- (x +1) =9 — 3x.

. Jlano seipaxenne E =4/(v/3 ++/2)% —

(W4 =3) (2 —5) —2(/5 - D).
a) Haiinure 3Ha4yeHne BeIpaxkeHus E.

0) Haiigure yncio, oOpaTHOe YuCIy, MMOITY-
YEHHOMY B IIyHKTE a).

. Y Amenun OJHa Kynropa JOCTOMHCTBOM B

200 nee., aBe Kymopsl 1o 100 nees, oaHa B
50 neeB, 4eThIpe MO 5 J€eB U TPU KYIIOPHI
no 1 nero. Ilocne omiaTsl KOMMYHaJIbHBIX
yciyr y Amenuun octanock 20% ot nepso-
HayaJbHOU CYMMBI.

a) Bnumunre B paMky 3Hak ,.>“ uimm ,,<,
4TOOBI MOJYYUTh UCTUHHOE BBICKA3bIBaA-
HUeE:

620 nees.

6) Halinure cymMMmy, HOTpaueHHYI0 AMe-

Hauanvnas cymma

nuei.

B) Ompezenure cymMmy, KOTOPYHO JOJDKHA
Obl1a OBl MOTPATUTh AMEIHUs Ha OIUIaTy
KOMMYHAJIbHBIX YCIIyT, YTOOBI y Hee ocTa-
nock 15% oT nepBoHavanbHONW CyMMBI.

Cxema OlIeHNBaHHUSA TECTA

OTmeTKa 10 9 8 7 6 5 4 3 2 1

K-so 6annos|38-37 | 36—33 | 32—29 | 28-23 | 22-17 (16-12| 11-8 | 7-5 | 4-3 | 2-0

- Awcora Y



DOyHKUuUN

§ 1. NoHsaTne pyHKunN.
NMoBTOpEHME U AOMNOJIHEHNE

1.1. NoHatne PpyHkuun. Cnocodbbl 3apaHna GyHKLUN

* OmpeenuTe HIeMEHTHI (PyHKITNH:

a) N>R, f(x)=-3x+1. 0) g:Z—>Q, f(x)=85x-3.
. [
D(e) — obmactb [paBmio
Ob6nacTs 3Haue-
OTpe/IeTICHUS . (3aKoH) ‘
¢byHkmN L (s g COOTBETCTBHS

‘ E(g)=

E(f)={y|y=f(x)=-3x+1} — MHOXkecTBO
3HaueHuit GpyHKIMu f

Omnpenesnenue

[Tycth A 1 B — 3aaHHbIe HEMyCThIe MHOXKECTBA. [ 0BOPST, 4TO (DyHKIHS OIpeIeieHa
Ha MHOeCTBE 4 CO 3HAUCHHUSIMHA B MHOXKECTBE B, €CIIH 3aJIaHO MPABHIIO (3aKOH), O
KOTOPOMY Ka)KIOMY DJIEMEHTY X U3 A CTaBHTCS B COOTBETCTBUC CIHMHCTBEHHBIH dJ1e-

MEHT ) u3 B.

DyHKIWMS, OLPE/IeICHHAS HAa MHOXECTBE 4 CO 3HAYCHUSIMH B MHOXKECTBE B, 0003HadaeTcst
fi A—>B (wm A5B).

MHoxecTBO A Ha3bIBACTCS 0dnacmulo onpedenenus Gyukuuu [ u obosnavaercst D( f).

MHokecTBO B Ha3biBaeTcst o0nacmoio 3nauenui Gyakunn f.

3naueHne QyHKuuM f B X obo3Havyaercs y = f(X); X Ha3pIBacTCI He3AGUCUMOU
nepemennoi, i apzymenmom QYHKIHA [, & Y — 3A6UCUMON HEPEMEHHOU.

Mmuoscecmeo 3nauenuii oynkyuu [ odoznavaercs E(f)={y|y=f(x)}.

Ouesunno, E(f)C B.
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* BousiBuTe crocod 3amanus Kaxaoi uz Gyukuuid f, g, 4, p (puc. 1).

O x |3l2l-1]o|1]|2]3
y=g(x)|-6|-4|-2/0(2]4]|6
B) y r) p:R=>R, p(x)=x"+2.
Gh
O >
X Puc. 1

Bl OBOBLUM
Cnocoovl 3a0anus Qynkuuu
I. AHasnTHYecKkuii cnocod: hopmynamu.
II. CunTeTHYECKMIi cOCO0: B BUJIC TUArpaMMbl, TaOJHUIIbI, rpaduKa.

1.2. Npadpuk PpyHKLUMN

* UccrienyiiTe Gurypbl U3 pucyHKa 2 1 ONpeIeNInTe, KaKue U3 HUX SBISIFOTCS TpaduKaMu
(dynkwmii. O6ocHylTe!

'J’ Y l)’ AY
0 e \I/ (0 X
0! x; o0 X
a) 0) B)

r)

Puc. 2

Omnpenenenue

Ipapurxom pynximu f: 4 — B nasbiBaror MHOKeCTBO G, ={(X,y)|x€ 4 1 y = f(x)},
WK N300payKEHHE HTOIO MHOYKECTBA B 3a[AHHOMN TIPSIMOYTOJIBHOM CHCTEME KOOP IMHAT.

Urak, rpaduk GyHKIUE f — 3TO MOJAMHOXKECTBO JEKapTOBa MPOU3BeAcHHS AX B niu
H300pakeHHEe ITOr0 MHOXKECTBA B 3aJAHHOW MPSMOYTOJIBHOM CUCTEMe KOOPMHAT.

YpasHenne y = f(X), PELIEHNMH KOTOPOTO SIBIAIOTCS BCE dleMEHTHI (X, y) € G, Hasbl-
BaeTCsl ypasuenuem zpaguka dyuxuun f.
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YnpaxHeHua u 3agauu

B dukcupyem 3HaHus

1. Tlpourtnre: a) f:{0,1,2,3} >Z, 6) gN—>Q, B nZ —R,; 1) pR->R.

2. Ompenenure, A B A B A B
KakKas u3 \‘
quarpaMmm ' !. l
3a7aeT
(YHKIHUIO. a) 6) B)

3. Onpenenute 31€MEHTHl (DYyHKLIUU:

a) [ {-1,0,2 3}>{3,-2,0, 1}, f(x)=—x; 0) 22 R—>R, g(x)=5x+12.

4. Onpenenure, Ha KakoM 1y Y Y
73 PHCYHKOB KpHUBas
He sIBIsieTCsl rpadu- > 0 X X
KoM (yHKIIHH. a) 0 * 6) B)

B B dopmupyem cnocoGHOCTU M NPUMEHSIEM

5. Jlaubl MHOXecTBA A = {—\/g, -3,0,2} u B= {—\/g, 0, \/E}

a) 3ajaiite quarpaMMamu Bce (QYHKINH, ONpeleieHHble Ha MHOXecTBe 4 CO 3HAYCHUSIMHU B

MHOXeCTBe B.

6) Ioctpoiite rpaduku GyHKIHH, HOTYYEHHBIX B IIyHKTE a), COCTABHB IIPH 3TOM COOTBET-

CTBYIOIIME TAOIUIIBI 3HAYCHUH.
6. BepHo nu 3anana QyHKIMA:
a) f: ZN, f(x)=2x—1; 6) f: R >R, f(x)=—§;
1

B [ N5Q, f(x)=%x+4; N fNSZ f(x)=tx-3?

2
2x, ecin x < —1,
7. Nana ¢pyukius 2 R—>R, f(x)={5_3x o x> —1.

Beruncnute f(—\/E), f(=0,1), 1(0), f(2\/g)

8. 3anmaiite Gpopmynol QyHKIHIO:

f:4L,2,3,4,5) >N, f()=4, f(2)=7, f3) =10, f(4) =13, f(5)=16.

9. OfHO U3 OCHOBaHUI PaBHOOCAPEHHOW TparelUy KOHIPYIHTHO OOKOBOW CTOpPOHE, a BEIMYHHA
yriia nmpu ocHoBaHMM paBHa 30°. 3anaiite Gopmysoil mepuMeTp Tpanenuu B BuAe QYHKIHU OT

€€ BBICOTHEI.

10. INpuBenure mpuMeps! GYHKIHI U3 Pa3THYHBIX 00TacTed (M3 MPaKTHYECKOH KU3HH, U3 (U3NKH,

XHUMHUH, S5KOHOMHKH, MCOUIIUHBI, TCOMCTPHUH, UCTOPUHN U T. ,H.).

B B Passusaem cnocoGHOCTM U TBOPUM

11. Jana ¢pyukuus 2 N—N, rae f(n) ectb ocratok or aejieHus yucia 1 Ha 5.

a) Berauciure f(0), £(2), £(3), £(5), f(7).

6) Hokaxwure, uro f(n+5)= f(n) mis moboro ne N.

12. s x,y€ R 3angano coorHomenune: a) 3x—y="7; 6) x* +3y’

Mo>kHO 11 BbIpa3uTh y B Buie pyHkuuu or x? A x B Buae GyHKIUU OT )7

=8.

24 I



§ 2. Yucnoeblie pyHKUUN.
NMoBTOpEHME n AOoNoJIHEHNE

2.1. CeoncTBa 4MCNOBbIX PYHKLUN

2.1.1. Monomounnocms 4uUC106bIX PYHKUUIL

Onpenenenue

@Oynkuus f: A — B Ha3zpiBaeTcs YMCI0BOM (yHKIueil (min pyHknueii neiicTBu-
TEJHbHOI0 epPeMeHHOT0), eciii A 1 B — oJIMHO)KECTBA MHOXKECTBA A€ CTBUTEIBHBIX
gncen R.

Ilpumep
Oynkmmn f: N—Q, f(x)=05x—1; g:R—R, g(x)=3x; h: Z—R, h(x)=—J/2x",

SIBIISIFOTCS YMCITOBBIMU (DYHKITHSIMHE.
Paccmorpum uncnosyto gyukiuio f: A >R, tne ACR u x,, x,€ 4.

Onpenesiennst

¢ OyHKIHs [ Ha3bIBACTCS BO3PACTAIOIIIEH (CTPOro BO3PACTAIOIIIEi) HA MHOKECTBE A,
eciu UL MoObIX X, <X, (¥, X, € A) cuenyer,uto f(x,)< f(x,) ((f(x)<f(x,)).
¢ Oynkius f HaspBaeTCs yObIBawmIel (CTPOro yobiBaomeil) Ha MHOXeECTBE A,
ecIM JuIsd MoOBIX X, <X, (X, X, € A) cnenyer,uro f(x,)= f(x,) ((f(x)> f(x,)).
¢ OyHKIMs f HAa3pIBAETCS MOHOTOHHOI (CTPOro MOHOTOHHOI) Ha ee 00JIaCcTH orpe-
nenenuss D(f) wnm mHexoropom mpomexytke [ € D(f), ecnu oHa Bo3pacTaroriast
M yObIBaromasi (CTpOro Bo3pacraromiasi Wik yObiBaroias) Ha MHOecTBe D( f)
WM Ha ipoMexyTke [ (puc. 3).

[Ipumepor
VA VA v
G,
3” f Gf : G[
/ >
| N > 1T\ X N
o2 F TR S
a) Bo3pacrarolas 0) cTporo B) yObIBaromias r) CTPOro
byHxus BO3pacTaroIas byHKusL yObIBaroIas
dyHKIHSA Puc. 3 GbyHKIHS
VA

Il NPUMEHUM

* OnpezienuTe NpoMeXyTKH MOHOTOHHOCTH (PyHK-
uun f, 3agaHHoi rpaduueckuM crocobom (puc. 4).

<@

Pewenue: , ,
DyHKIHS Ha (—oo, 1], [3, +°) u e >
yuaw (weo. 11, [3, +e0) S
na [1, 3]. Puc. 4

L Aweopa EE



KHM crtocobom (puc. 5).

2.1.2. Hynu ¢ynuxuyuu

* Haiinure nynu Gyukimu f, 3amanHoi rpadudec- VA

Pewenue:
Tax xax rpapux G, nepecekaer ocb OX B TOUKE

A(-3, 0), To x, =-3 sBusercs HyneM QyHKUUH f. A/ | N
Hockonbky B(2, 0) — obwas touka rpapuxa G, 4/13—2 -1 1 234 X
u ocu Ox, o ectb f(2)=0, T0 X, =2 — Hynb PyHK- Puc. 5
uun f.

Omeem: ©yHKIHSA [ UMEET IBa HYJIS: u

Omnpepesienune

JleficTBUTENILHOE YHCIIO @ Ha3biBaeTcs HyJdeM pynkuun f, eciu f(a)=0.

JleHiCTBUTEIIFHOE YHCIIO @ SABIAETCS HyJdeM (YHKIUH f TOTJa M TOJBKO TOT/a, KOraa
Touka (a, 0) npunagnexur rpaduxy G ,.

2.2. Yucnoeasa ¢dyHkuma euga - R—>R, f(x)=ax+b, a,be R

Onpenesienus

¢ Oyaxmuasuna - R >R, f(x)=ax+b, a,be R, a# 0, nasbiBaercsa pyHKumeit
I crenenn.

¢ Oynkumst Buma f: R >R, f(x)=ax, ae R, a#0, naspBaercst npsimoii mpo-
MOPHHOHATBHOCTBIO, WM JIMHEHHON (pyHKIMe.

¢ JlelicTBUTENIFHOE YNCIIO @ Ha3bIBACTCS KOA(PUIMEHTOM MPONOPLHUOHATBHOCTH.

¢ Oyuxmus Buma f: R—>R, f(x)=b, be R, Haszsisaercs mocrosinnoii GyHKIHEN.

3ameuanue. I1psMas MPONOPLHUOHATBFHOCT MEXIY BENUYMHAMU 3a4aeTcsl (QyHKIUEH

Buga f: (0, +o0) = (0, +0), f(x)=ax, ae R.

2.2.1. I'pagpux gpyuxkyuu eéuoa f: R—>R, f(x)=ax+b, a,be R

I'padux pynkunn Buga f2 R >R, f(x)=ax+b, a, be R, —3t0 npsamast:

HE TPOXOISIIIAs Yepe3 Hauaio KOOPHHAT 1 He napasuienbaas ocu Ox, eciu a #0, b #0
(puc. 6 a));

npoxoasiias yepe3 Hauanao koopauHar O(0, 0), ecau b =0 (puc. 6 0));
napauienbuas ocu Ox, eciu a=0, b#0, wmu 310 och Ox, ecau a=0, b=0

(puc. 6 B)).

Uncno a Ha3bIBACTCS Y2n06bim KoIpuyuenmom mpsmoil — rpaduka GpyHKINN BUaa

fTR—>R, f(x)=ax+b, a,beR.
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Jlnst moctpoenus mpsimoit — rpaduka pyuknuu f: R >R, f(x)=ax+b, a,beR,
JIOCTATOYHO TOCTPOUTE MPSIMYTO, 3aIAHHYO IBYMs TOUKaMu. Kak MpaBuIio, 3TH TOYKH SBJISFOTCS
TouKamu nepecedenns rpadpuka G, c ocsmu Ox u Oy.

st maneiinoit pyakipn f: R >R, f(x)=ax, a€ R, a #0, nocraroyno Haiiti oxHy
TOYKY ¥ TIOCTPOUTD MPAMYIO, TIPOXOISILYIO Yepe3 3Ty TOUKy M Hadaso koopaunar O(0, 0).

YA YA YA
G,
% Gf
0 x 0 X 0 X
a) 0) B)
Puc. 6
Y
2.2.2. Ceoiicmea pynkyuu euoa
. _ G
ffR>R, f(x)=ax+b, a,beR 1
e lana ¢pyuxuus - R—>R, f(x)=3x+2 (puc. 7). 2
1) Uccrenyiite HAa MOHOTOHHOCTh (DYHKIIHIO f. )
2) Haiiaure Hynu pyHkunu f. L3 L _
I | I =
3) Uccnenyiite 3Hak GyHKIUU f. / ‘~‘ 1 X
Pewenue:

[ycts x, x,e R u x, < x,. Puc. 7
1) x,<x, ©3x,<3x, ©3x,+2<3x, +2 & f(x)< f(x,) n1s mobsx x,, x, € R.
3naunt, GyHKuus f crporo BozpactaeT Ha MHOXkecTBe R. Ot™mernm, uto a =3 > 0.

2) f(x)=03x+2=0x= —%. CrieoBaresipHO, X = —% — HyTb QYHKIHH f.
3) f(1)>0 354250 x> —%; F(x) <0 x< —% Vitax, dyskis £ npusm-

2 2
MacT OTPULATCIIbHBIC 3HAYCHUS [IPU X € (—00, —g U IIOJIOXKUTECIIbHBIC — 1P X € —g, Foo |

BN OGOBLUMM
Hana pysakums f- R >R, f(x)=ax+b, a,beR.
* Ecmu a =0, ¢pyskius f nocrosHHa Ha MHOXKecTBe R.
* Ecmu a>0, ¢pyukuus f crporo Bo3pacraer Ha MHOXKecTBe R.
e Ecmm a<0, ¢pyukius [ crporo yobiBaeT Ha MHOXecTBe R.

o Oyukmus - R—> R, f(x)=ax+b, a,beR, a#0, umeer o HyIIb: x=—2.
a

o Oynkimust f: R—>R, f(x)=ax+b, a,be R, a#0, npuHIMaeT MOI0KUTEIHHbIC
3HAYCHHs HA MPOMEKYTKE, COOTBETCTBYIONIEM MHOXKECTBY PCIICHHI HEPaBECHCTBA
ax+b>0, a oTpuuarenbHbC 3HAYCHUS] — HA MPOMEXKYTKE, COOTBETCTBYIOLIEM MHO-
JKECTBY pELICHUH HepaBeHcTBa ax + b < (.
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2.3. YucnoBas ¢byHkumsa emaa f: R* >R’ f(x):g, keR’

O6pammuoit nponOPYUUOHATLHOCMbI0 HA3BIBACTCS 3aBUCUMOCTDh MEXK/Y JBYMS BEINYH-
HAMU X H Y, IPH KOTOPOW OJHOBPEMEHHO ¢ Bo3pacTaHneM (yObIBaHHEM) B HECKOJBKO pa3
BEJIMYMHBI X, BO CTOJIBKO K€ pa3 yObIBaeT (BO3pacTacTt) BeJIHMYUHA ).

OOpaTHasi IPONOPIHOHAIBLHOCTh MEX/Y BEIIHUYHHAMH X M ) 3a[1a€TCSI COOTHOLICHUEM
x-y=k, tne ke R, u xe (0, +o).

Omnpenesienue
* * k * v
Oynkmmsa 2 R >R, f(x)==, k€R’, na3piBactcs 06paTHOIi MPONOPIMOHATb-
X
HOCTBIO.

I'pacdmk 0OpaTHOM MPOMOPIIHOHATBHOCTH — 3TO THIIEPOO0JIa, COCTOSINAS U3 IBYX BETBEH:
a) mpu k >0 ee BerBu pacnonoxeHs B | u 11l werBepTsx (puc. 8);
0) mpu k <0 ee BeTBU pacmonoxensl Bo 11 u IV werBepTsx (puc. 9).

Puc. 8 Puc. 9

Ceoiicmea ynkuyuu euoa - R* —-R", f(x) =§, ke R
1° Oynkums f ne umeer Hyneii; rpadpuk G, He nepecekaet vu ock OX, Hu ock Oy.

2°a)TIpu k >0 dyHKIMSA f TPUHUMAET MOIOKUTEIbHBIE 3HAYCHHS, ecn X € (0, +o0), u
OTpHUIATENBHBIC, eCITU X € (—oo, ().

6) Ilpu k <0 ¢yHKIUS [ OPUHUMAET MOJOKUTEIbHBIC 3HAUCHUS, ECITH X € , U
OTPHIATENIbHBIE, €CITH X €

3°a)Ipu k>0 dyakuus crporo yosiBaeT Ha uHTEepBaiax (—eo, 0), (0, +oo).
0) [Ipu k <0 ¢yHKIUS CTPOTO BO3pacTaeT Ha HHTEPBAIaX ,

4° Mpu k>0 (k<0) 3amedaeMm: 4em OOJIbIIE OTPHUIATEIBHOE HIIU TIOJO0XKHUTEIBHOE
3HaueHHE X, TeM MeHbIIe (OOINbIIe) COOTBETCTBYIONICE 3HAUCHUE ); YeM MEHBIIC OTpPHU-
LarejabHOE 3HaYeHUE X, TeM Ooiblle (MEHBIIIE) COOTBETCTBYIOIIEE 3HAUYCHHE V; YeM MEHbIIIE
MOJIOKHUTENBHOE 3HAYCHHUE X, TEM 00JIbllle (MEHbBINIE) COOTBETCTBYIOIIEE 3HAYCHHUE ).

5° Otmertum, uto f(—x)=—f(x) ms moboro xe R".

JeiictButenbHo, f(—x) = K —% =—f(x) ms mo6oro xe R".

Tak xak f(—x)=-f(x), cnenyer, urto Touka A(x,,y,)€ G,, Torna u TOYKa
A (=x,, —=y,) € G,. 3naunr, rpaguk G, CHMMETPHYEH OTHOCHTEIBHO Hauajua KOOp.H-

nar O(0, 0) (puc. 8, puc. 9).
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2.4. dyHkuma papukan f- R, >R, f(x):«/;

Onpenenenue

®dyuxius f2 R, >R, f(x)= Jx, masemaercs (yHKIHUel paguKa.

I'padux dGyHKIIMM pagukan — 3TO BETBb Mapadoibl,
pacrnionioxxennas B [ werBeptu (puc. 10). Y1
Ceoilicmea (ynkyuu paoukan

9

1° ®Oyukuust f MMeeT eAUHCTBEHHbIH Hyib, X =0, Tak
kak f(x)=0 Vx =0 x=0.
I'papuk G, nmeer ¢ ocsimu Ox 1 Oy €AMHCTBEHHYIO |
o6mryio Touxy: O(0, 0). ol 1

_'; ‘——————
=V

2° ®yukuus f TPUHAMAET TOJIBKO MOJNOKUTENBHBIE Puc. 10
uc.
sHadeHust pu x€ R

o
3° ®ynkums f crporo Bo3pacraer Ha MHOXkecTBe R, .

2.5. OyHKUMA MOAYNb ([OMONHUTENBHO)

Omnpenesienue
Oyukuus 2 R—> R, f(x)=|x|, HassiBaercs pyHxkumein Moayanb (aGcoroTHAsI
BeJMYHNHA).

”Q WUCCNEAYEM

 Jlana dynkuus monyas f- R —>R, f(x)=]x].
a) Iocrpoiire rpadux G, .

0) Uccnenyiite cBoiictBa GyHKmu f .

Pewenue:
x, eciu x € [0, +o0),

a) PackpeiB Moayib, monyuuMm: f(x) =] x| :{—x com x€ (oo, 0)

CnenosatenbHo, st x € [0, +o0) crpoum rpaduk

dyukiun £ [0, +00) >R, f(x)=x, a g x€ (—oo, 0) — 1
rpaduk ¢pysakimu f: (-0, 0) >R, f(x)=—x.
Hrak, rpaduxom GpyHrimu f(x) =| X | sIBIsIeTCst IpIMOit 1 G,

YTO0JI, BEPIIMHA KOTOPOTO HAXOJWTCS B HAYaJIe KOOPIMHAT.
[pu srom momynpsimas [Oy sIBISETCS €ro OHCCEKTPHCOM ; ;

(puc. 11). : 10| 1

0) Ceoiicmea ghynkuyuu modyno Puc. 11

=y

1° f(x)=0< |x|=0< x=0. 3naunr, GyHKIHs [ UMEET EMUHCTBCHHBIN Hyb: X = 0.

2° Takxak | x| =0, o st xe€ R\{0} ¢yukmus f npuHrMaeT NOIOKUTETbHbIE 3HAUCHUS.

3° ®yukums f cTporo yobiBaeT Ha MpoMeKyTKe (—eo, 0] U cTpOro Bo3pacraet Ha MPOMEKYTKE
[0, +o0). (Toxaxure!)
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El NPUMEHUM

* [Toctpoiite rpadux GpyHKIMN
h:R—>R, h(x)=—|3-x].

Pewenue:

=V

PackpbIB MOJyJIb, 1OJIy4UM:

2 ui_Jx=3,ecmn xe (oo, 3], —3/ --------------------
hx)=-13 x|_{3—x,ecnnxe(3, +00). 1

(98
o

I'paduk GpyHkumu s u300paXkeH Ha pucyHke 12. Puc. 12

YnpaxHeHus v 3apaumn
B dukcupyem sHaHus

1. Hansl Touku: (1,0); (1,1); (=2, —11); (=2, 10); (-3, 16).
Ormpenenure, Kakue u3 HUX mpuHaexar rpadpuky gyakunn f: R —R:

a) f(x)=4x-3; 6) f(x)=-3x+4; B) f(x)=-5x+1.
2. Jana pysxkumst: 1) f: R—>R, f(x)=0,5x-4; 2) 1 R>R, f(x)=-3x+5.

a) [loctpoiite rpaduk GyHKIHH f. B) Uccrnenyiite 3nak GyHKImU f.

6) Haiimure Hyns GyHKIMU f. r) Uccuemyiite Ha MOHOTOHHOCTh (PYHKIHIO f.
3. Hana ¢pyuxmms: 1) gt R—> R, g(x)=-0,25x; 2) &: R->R, g(x)="7x.

a) [octpoiite rpaduk QyHKIHH g. B) Uccnenyiite 3HaK QyHKIHU Z.

0) Haiinure Hyne QyHKIHH g. r) Uccnenyiite Ha MOHOTOHHOCTD (DYHKIHIO g.

4. Omnpenenute 6e3 mocrpoenus rpaduka, Bozpacraer win yosisaer ¢pyukius f: R —>R:
@) f()=VI5x+3 6 f()=-V3x-5  ®» fW=-x D [©)=T.®x
5. Onpenenure 6e3 MOCTPOCHHS TPAPHKA, B KAKMX YETBEPTAX PACIIOIOKCHBI BETBH I'MIEPOOIIBI —
rpaduka Gpynxkmuu f: R® —>R™
1 2 7 1++/19
2) f(x)=—; 6) f(x)==7; B) f(x)=—§; 0 fn=-L019

X X
6. Hana ¢pynkuus paguxan f: R, >R,, f(x) =\/;, u xei{4,7,9,25,-36,0,-49}.
Haiizure coorBercTByIonye 3HadeHust QyHKIUA f.
7. JlononuuTe (GOpMYITy TaKUM JIEUCTBUTENBHBIM YHCIOM, YTOOBI monydenHas ¢pyukius [ D —R:
a) f(x)="_x-1, 0 f(x)=—-1 x+3; B) f(x)=?; r) f(x)=—7

Obuta: 1) ctporo Bo3pacraromiei Ha MHOkecTBe D;  2) cTporo yObIBarowiell Ha MHOXecTBe D.

B B dopmupyem cnocoGHOCTU M NPUMEHSIEM

8. IMocTpoiiTe B 0AHOI NPIMOYTroibHOU cucteme KoopauHar rpaduku pyukuuun f: R -5 R,
f(x)==-3x+b, npu: a) b=-1; 6) b=0; B) h=2. Yo BBI 3aMeTHIN?

9. N300pa3ute B OHOI NPSIMOYTOJILHOM CHCTeMe KOOpAMHAT Tpaduku (QyHKIUIL:
a) TR->R, f(x)=—4x,u g: R>R, g(x)=4x;
0) 1 R->R, f(x)=2x-1,u g:R>R, g(x)=1-2x.

Yro BbI 3aMeTHIIU?
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10. Haiigute ¢yHkuuio I cTeneHu, ecim U3BECTHO, YTO:
a) (D=4 u £(0)=-3; 6) f(0)=2u f(-2)=5,
B) f(N2)=2-3 u f(246)=33; 0 f(=D)=3un f(2)=—1.

11. W3o06pasure rpapuuecku pynkmmio f: R® —>R"
Q) f()=-2; 6) /() =2 B () =5 N f@=2.

x
Wccnenyiite cBolictBa pyHKUUU f.

12. Tocrpoiire rpadux ¢pyukmuu f: R, > R:
@) [()=2Vx; 6 f@W=Vx-L B f@=Vx+l ) [()=05x.

13. TlpuBeaute npuMepbl QyHKINOHAIBHBIX 3aBUCHMOCTEH M3 OKpYKAromeH NelCTBHTEILHOCTH.

Il B B PassuBaeM cnocoGHOCTU U TBOPUM

14. Tlycts m — neiictBuTenbHeiit napamerp u Gyskmmst f: R —>R:

a) f(x)=(m-2)x+4; 6) f(x)=(m+4)x+m—6.
Haiinure, npu kakux 3HaueHusix m Gynkuus f: 1) Bozpacraer; 2) yObIBaerT.
15. Uzo6pasute rpaduuecku Qpyuknuo: [ R—>R: —x, ecimu x<0,
a) f(x)=4|x]; 6) f(x)=4]x-2[; B) f(x)=14+/x, ecmn 0<x<4,
2, ecnu x> 4.
2x+4
16. Jlana ¢pynxuus 2 R\{3} >R, f(x)= o3

IMokaxwure, uto cymecrByor uncna A, Be R, mnpu xoropeix f(x)=A+ B
X

—3°
17. CocraBbTe M pemMTe MO0 OJAHOMY IpUMEpY, mogpodbHoMy 3amanusm 9, 10, 14, 16.

’ ® 3a0aua 01 UeMnuoHo8 | 18. 3anaiite popMynoii (yHKIMIO, 3aBUCAILYIO OT HaTypasb-

HOT'O apryMeHTa, 3HaYCHUsI KOTOPOH ObLIM OBl MPOCTHIMU YUCIAMHU IS JIIOOOTO 3HAYEHMST apryMEHTa.

’ ® IIpakmuueckasa padoma | ITpoHaGmonaiiTe eKeTHEBHO, B OAHO U TO K€ BPEMs, Ha IIPOTS-
JKCHUHU HEJIENH, KaK MEHSIeTCsl TeMIleparypa B BaiieM ropoje (cene). M3o0pasure rpaguyecku mosy-
YCHHBIC PE3yJbTaThl. 3aaiiTe POPMYNION (YHKIIUIO, COOTBETCTBYIOILYIO Ka)JIOM YacTH Trpaduka.

§ 3. ®dyHkums Il cteneHm

3.1. dyukums f: R>R, f(x)=x"

1~ UCCNEAYEM

P

* Jlan kBajgpat co cropoHoit a (puc. 13). Onpenenure GyHKIHIO,
3a/IAFOIIYFO 3aBUCHMOCTb IUIOIIA I KBA[paTa OT JUTMHBI €0 CTOPOHBI.

Pewenue: o/

ITnomane kBagpaTa cO CTOPOHOM @ BBIYHCISAETCS 1O (hopMmyrie )
. =a*. CreqoBaTeNbHO, 3aBUCHMOCTH IUIOMIATH KBAPATa OT JTHHE
ero cTopoHsl 3aaercs pynkumeit g: (0, +o0) — (0, +o0), g(x)=x".

®ynxuus g npusout K pynkmun f: R - R, f(x)=x".

Puc. 13
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« Jlana pysxmms f: R >R, f(x)=x".

a) [ocrpoiite rpapuk pynkmn f: R - R, f(x)=x".

6) Uccnenyiite cBoiictBa GpyHKIUH f.

Pewenue:

a) CocTaBuM Tabnuily 3HaYeHU# QYHKIUK f 1715t 3HAYCHUS HYITb
U JIUIsL HEKOTOPBIX OTPHUIATEIbHBIX M MOJOKUTEIbHBIX 3HAYCHH
apryMeHTa x: X 3| 2|-1]0 1 2 13
y=x> 9|41 |0]|1]4]09

M306pa3um B 3a1aHHOM IPSIMOYTOJIBHOM cHcTeMe KoopanHat xOy

TOYKH, KOOP/MHATBI KOTOPBIX NPUBEACHBI B Ta0nuue. COeIMHUM 9TH
TOYKH HENPEPIBHOM J1HKeH U noiyduM rpaduk G, (puc. 14).
Ipadpux G, dynxmm f: R—>R, f(x) =x", Ha3BIBAcTCA NAPaAGoNoil.
Touka O(0, 0) Ha3BIBaCTCS GepuIUHOll RAPADOTIBL.
B nanHOM cityuae TOBODST, YTO 8emaU ITOW mapa- Y
00JIbl HanpasneHvl 66epx. 9

Bruumanue! Tlpu nocTpoeHny mapaboIIbl Mbl YIH-
TBIBAJIM TOT (DaKT, YTO HE CYILECTBYET TPEX Pa3IMYHbIX
KOJJTMHEApHBIX TOYCK, IPHHAATICKAIINX Mapadore.

1° f(x)=0=x* =0 x=0.
Cnenoarensio, x =0 — Hynb GyHKIuu [
I'papuk G, mepecexaer ocu Ox u Oy
B enuHcTBeHHOM Touke: O(0, 0).

2° f(x)=x>20 ans moboro xe R. Urax, 3-2-10]
(YHKIHS IPUHUMAET TOJIBKO HEOTPHIATEIIbHbIC
3HAYCHUSL.

6) Ceoiicmea gynkuyuu f: R >R, f(x)=x’ i 41

Puc. 14

3° ®yukuus f ctporo Bospactaer Ha mpomexytke [0, +o0) u cTporo yObIBaeT Ha mMpo-
MexyTKe (—oo, 0].

4° Ormernm, uto f(—x) = f(x) ma moboro x€ R.
Jleficteutensro, f(—x)=(-x)’ =x’= f(x) ans moGoro x€ R.
Torpma (x,y)e G, < (—x,y)€ G,,a 5710 03Ha4aeT, yto rpaduk G, CUMMETPHYEH OTHO-
cutenbHo ocu Oy WK YTO OCh OPJIMHAT SIBJISCTCS OCBI0 CUMMETpuH rpaduka (puc. 14).

Il NPUMEHUM

* Jlana pyrxuus 2 R =R, f(x)=x". Haiiqure 3Hauenus x, pu KOTOpHIX QyHKIHMS [
MpUHUMAET 3HaueHue: a) 64; 0)0;  B) —25.

Pewenue:

a) f(x)=64 < x* =64. Urak, x, =8, x, =8.

6) f(x)=0¢ x> =0. Crenosarensho, x = 0.

B) f(x)=-25 ¢ x> =-25. 3HauuT, He CyMIECTBYET TAKUX JCHCTBUTEILHBIX 3HAYCHU X.
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3.2. dyukums Bupa f: R—>R, f(x)=ax’, acR’

**@ WUCCNEAYEM

» Jlan xpyr paguyca R (puc. 15). Haiinure dyHkIiuio,
3aJIA0MIYI0 3aBHCHUMOCTH IUIOMIAAN Kpyra OT AJIUHBI €ro
panuyca.

Pewenue:

Haiiiem romass Kpyra, mosib3ysck GopMysioi .« = TR’
CrenoBatenbHO, 3aBHCHMOCTH TIOIIAIN KPyTa OT €ro pajyca
3amaercs pynkuueit 4: (0, +o0) — (0, +o0), A(x)=7x".

®yukims h npusoaut k pyukimu f: R >R, f(x)=ax’, acR".

Puc. 15

* JlaHbl pyHKINU:
a) /1 R—>R, f(x)=2x";
0) g2 R>R, g(x)=-2x".
1) [Moctpoiite rpaduku pyHKIUil f 1 g.
2) Uccrnenyiite cBoiicTBa GyHKIMHA f U g.
Pewenue:

1) CocraBum TaGUIbl 3HAYEHUH QYHKIMH [ W g I 3HAYEHUS HYIb U JJIST HEKOTOPBIX
OTpULIATCIIbHBIX U TTOJIOKUTCIBHBIX 3HAUYEHUH aprymMeHra x:
a) X 21-1]10 112
2
f(x)=2x"| 8|2 |0|2]8

6) X 2[-1]o]1]2
glx)=—2x*| 8| 2|0 |-=2|-8

I'paguxu G, n G,, nocrpoeHuble
,,[10 TOYKaM“‘, 1300paKeHbl Ha PUCYH-
kax 16 u 17. Tpaduk dyukiuu f, a
Takke rpaduK pyHKINN g Ha3bIBACTCS
napaoonoi.

Touka (O(0,0) Ha3bIBacTCS GepuULlL-
HOUl hapabdo./iol.

ToBopsr, uro rpaduk GyHKIHH [ —
napabona, 6emsu KOmopol nanpasie-
Hbl 88epx, a TpapuK QYHKIWU g — napa-
b6ona, éemeu Komopou HanpaeieHul
GHUS. Puc. 16 Puc. 17
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2) Ceoiicmea pynkyuu

’ fiR=>R, f(x)=2x" I ’ g R—=>R, g(x)=-2x" |

1° f(x)=02x* =0 x=0. 1° g(x)=0&=-2x"=0=x=0.
3HauuTt, PyHKIUsE f UMEeT eUHCTBEHHBIN 3HauuT, PyHKIMSA g UMEET SIMHCTBEHHBIH
Hynb: x =0. Hynb: x = 0.
CnepoBatenbHo, rpadux G, nepecexaer CneposarenbHo, rpadux G, nepecekaet
ocu Ox u Oy B Touke O(0, 0). ocu Ox u Oy B Touke O(0, 0).

2° f(x)20¢ 2x* 20. 3uaunT, pynxmms f | 2° g(x) <0 —2x° <0. 3uauut, GyHK-
OPUHUMAET HEOTPHUIIATEIBHBIC 3HATCHUSI 1S ¢ IPHHUMAET OTPHIATEIBHBIC 3HAYC-
npu mooex x€ R. HUS FIJTH 3HAYEHHUE HYJIb IPH JTF00BIX X € R,

3° Oyukius f crporo yobiBaeT Ha mpome- | 3° DyHKIMSA g CTPOTrO BO3PACTAET HA IIPOME-

xkyTKe (—oo, 0] U cTporo Bo3pacraeT Ha xKyTKe (—oo, 0] u cTporo yObiBaeT Ha
npomexytke [0, +o0). npomexytke [0, +o0).

4° D(f)=R. 3nauut, ecu x€ D(f),ou | 4° D(g)=R. 3uauur, ectu xe D(g),Tou
—-xe D(f). —xe D(g).
Tak xkak f(—x)=2-(-x)" =2x" = f(x), Tak kak g(—x)=-2-(—x)’ =—2x" =g(x),
cienyet, 4to rpaguk G, CHMMETpHYCH cienyert, 4to rpaguk G, CUMMETpHYCH
otHocuTeIbHO ocu Oy. otHOCHTEBHO ocu Oy.

5° Touka x, =0 siBisiercst Touxkoit MUHIMY- | 5° Touka x, =0 siBsercs TOUKOM MakCUMy-
ma ¢yuakumn f u f(x,)= miRn f(x)=0. ma pyukimn g u g(x,) = max g(x)=0.
Xe Xe

OnpenesieHus

Iycts f2 A—>R, AcCR, u x, € A.

¢ 3nauenue f'(x,) HasbiBaeTCi MHHHMYMOM (yHKIMH f Ha MHOXecTBe 4, eciau
f(x)2 f(x,) mmstmoboro xe 4. O6osnagaror: f(x,)= I?EiAn f(x). B atom ciyuae
TOBOPSAT, YTO X, SIBJSICTCSI TOUKOW MHUHUMYMa (QyHKIuH f.

¢ 3nauenue f'(x,) Ha3bIBacTCSI MAKCHMYMOM (yHKINHM f Ha MHOXecCTBe 4, ecian
f(x)< f(x,) amsmoboro xe A. O6o3nauator: f(x,) = max f(x). Borom ciyuae
TOBOPST, YTO X, SIBISCTCS TOYKOH MakcuMyma QyHKOUU f.

¢ TOUKH MUHUMYyMa H MaKCHMyMa Ha3bIBAIOTCSI TOUKAMH IKCTPeMyMa (OT JIATHHCKOTO
extremum — kpaiinee) yHKuU f, a 3HaYeHHs1 QYHKIUH [ B ATUX TOYKAX HA3bIBAFOTCSI
kcrpeMmymamu GyHKOUU f.

o 2
Ceoucmea ¢pynkyuu f: R >R, f(x)=ax’, ae R"
1° I'paduk G, sBIsEeTCA MapabOIIOH, BEPIIMHA KOTOPOH HAXOIUTCS B HauasIe KOOPIUHAT
!
0O(0, 0) u: a) BeTBsIMH, HAMPaBJICHHBIME BBEpX, eciau a > 0;
0) BeTBAMH, HAIIPaBJIEHHBIMU BHU3, ecii a < 0.
u I T OCH u B €IMHCTBEHHOMN TOY .
I'pa KGf epecekaet ocu Ox u Oy B enuncTBeHHOM Touke O(0, 0

2° OyHkuus f UMeeT eIMHCTBEHHBIN HyIb: X = 0.
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3° OyHKIWMS [ IPUHAMAET HEOTPHIIATENbHBIC 3HAYCHUSL, €U g > (), 1 OTPHIIATENIbHBIC
3HAYCHHUSI MITH 3HAYCHHE HYJIh, ecnu a < 0 .

4° a) Ilpu a >0 ¢yukums f crporo yoObiBaeT Ha mpoMexyTke (—oo, 0] u cTporo
BO3pacTaeT Ha MpoMexxyTke [0, +oo).
6) [Ipu a <0 ¢yskuust f crporo Bozpacraet Ha mpomexyTke (—oo, 0] u crporo
yObIBaeT Ha mpomexyTke [0, +oo).

5° a)Ecmu a >0, to f(0)= r}clEiRn f(x)=0 u x, =0—rouka MuUHEMYMa GyHKIHHA f.
6) Ecnim a <0, 10 f(0)= max f(x)=0 u x, =0 — Touka MakcumMyma (yHK-
uun f.

6° I'padux G, cummeTpudeH OTHOCHTENBHO ock Oy.

Bl NMPUMEHUM
* [TocTpoliTe B OHOM NPSIMOYTOIBHON CHCTEME KOOPIUHAT rpaduKu PyHKIUIL:
a) 1 R>R, f(x)=2x>, u g: R>R, g(x)=x;
6) f:R->R, f(x)=-0,5x", n gt R>R, g(x)=-x".
Pewenue:

CocraBuM TabnuIty 3Ha9eHUH QyHKIMHA f 1 g:

a) x 2l -1] o] 1] 2
f(x)=2x" 8 | 2|0 | 2| 8
g(x)=x’ 4 1 0 1 4
6) X 21 ]To 1] 2
f(x)=-05x> | 2 |-05| 0 |-05| -2
g(x)=—x’ 4| -1 0 | -1 | 4

I'paduku pyukimii f U g u3obpakeHsl Ha pucyHkax 18 u 19.

a)

Puc. 18 Puc. 19
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3ameuanue. ins pynxinu f: R >R, f(x)=ax’, ae R, Bo3MokHbI CiTyyan, npuse-
JIeHHbIe Ha pucyHkax 20 u 21.

a>0 A Y4 a<0

:_1:0

Puc. 20 Puc. 21

3.3. Npeo6pa3oBaHne rpadpukos

3.3.1. I'pagpux pynkuyuu f: R—-R, f(x)=ax’+n, a#0, neR"

"f@ WUCCNEAYEM

s e

o Jlana pynxmus g¢: R >R, g(x)= %xz.

IMocrpoiite rpaduk pyuxiun [ R >R, f(x)= %xz +2.
Pewenue:

CocraBuM Tabnuiry 3Ha4eHUH QyHKIMA g U [

X 4 |3|2|-1]0]1]2]3]4

g(x):%xz 8 |45 2105/ 0 (05| 2 |45]8

f(x)=%x2+2 10]65] 4 252 |25/ 4 65|10

I'padukn yHKUMH g U f H300paKeHbI HA pH-
cyHke 22.

3amMeuaeM, 9TO MPH MapaIEIFHOM ITepeHoce Ha
2 eqMHULBI BBEPX Kax 101 TOUKH rpaduka G, noiy-
YaeM COOTBETCTBYIOUIYIO TOUKY rpaduka G, .
Takum o6paszoM, rpaduk GyHkuuu f momydaercs
n3 rpaduka QyHKIUH g ¢ TOMOIIIBIO ITApaJICTEHOTO

nepenoca Boib ocu Oy Ha 2 eIUHUIIBI BBEPX.
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Il NPUMEHUM
* Jlana ¢pyuxius g: R > R, g(x):%xz'

IMocrpotite rpaduk ¢pyuximm h: R >R, A(x)= %x2 -3.
Pewenue:

CoctaBuM TabnuIly 3Ha4YeHU GyHKIMH g U /i

X <4 |13|2|-1]0]1]2]3]4
g(x) :%x2 8 1452 (05| 0 |05[2 [45]8
h(x) =%xz 305 [15]-1 |25 3 |25/ -1 ]15] 5
VA
Gg
I'paduku GyHKIMA ¢ U 4 n300paxeHbl HA PH- 61 e
cyHke 23. 4 I '
3ameuaem, 4T0 rpad K QYHKINH /i TTIOTyYaeTcs
u3 rpaduKa GYHKINUH g C IIOMOIIBIO TTAPAIIIEIIEHOTO 24
neperoca Baoib ocu Oy Ha 3 eAUHUIIBI BHU3. ) 2
3\ -10 / 34 X
HEl OB0BLMM Puc. 23

I'papux dpynxmun f: R —R, f(x)=ax’+n, a#0, ne R’, apnsercs mapaGonoii,
KOTOPYIO MOKHO moiydnth u3 rpapuka pynkmmn g:R - R, g(x)=ax’, a#0, c no-

MOIIIBIO TIAPAJUICIFHOTO IepeHoca B0k ocu Oy BBepX HA 1 eIUHMII, eciiu 71 > (), Wik BHU3
Ha —n equHuIl, ecin n < 0.

3.3.2. I'pagux ¢ynxkyuu R >R, f(x)=a(x—m)’, az0, meR"

*’Q WCCNEAYEM

T Jana pynxims g: R —> R, g(x)= %xz.

[Moctpoiite rpaduk pyukimu f: R >R, f(x)= %(x -2)°.
Pewenue:

CocraBuM TaONHIYy 3HAYCHUH PYHKIHNA g U [

X <4|3|=2|-1]0 |1 ]2 |34 |5]6]|7

g(x):%x2 8 1452 (05| 0]05|2 |45/ 8 |12,5 18 24,5

f(x):%(x—2)2 18 [12,5] 8 |45] 2 05| 0 [05] 2 |45 8 [12,5
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I'paduku GyHkuuit g u [ u300pakeHbl Ha 74
pucyHke 24.

3amMeuaeM, 4TO MPH MapaIeTbHOM MEPEHOCE
KQKJ0W TOYKH Tpaduka Gg Bronbs ocu Ox Ha
2 eIMHHMIIBI BIIPABO MOJIYy9IaeM COOTBETCTBYIOLIYIO
Touky rpapura G,. Takum obpasom, rpadux
¢byukimn f nmomydaetcs u3 rpaduka GyHKINH g
C MOMOIIBI0 TAPaUIETBFHOTO MEePeHOCa BIAOIh

ocu Ox Ha 2 eUHHMIIBI BIIPABO.

1234567~
Bl NPMMEHUM Puc. 24
1
s Jlana pynxims g: R >R, g(x) = Exz.
TIMoctpoiire rpaduk pynxuun h: R >R, A(x) = %(x +3)°.
Pewenue:
CocraBuMm TaONHIly 3HAYCHUN QPYHKIUH g 1 /i

X 6] s[4l 3[2]a]Jo]1[2]3]4]s
g(x):%xz 18 [12,5] 8 |4,5] 2 (05| 0 [05] 2 |45 8 [12,5

h(x)=%(x+3)2 4512 (05| 0 |0,5] 2 |4,5] 8 |12,5] 18 |24,5| 32

I'paduku dyHkuumit g u 7 U300paKeHBI HA PH- VA
cyHke 25. I

3aMedaeM, UTO NPH MapaUIeTHLHOM TEpEHOCE
kax0i Touku rpapuka G, Broms ocu Ox Ha
3 eIWHUIE BJICBO MOJIYYaeM COOTBETCTBYIOIIYIO
Touky rpaduka G,. Takum oOpasom, rpadux
byukiun /i moayvaercs u3 rpaduka GyHKIHHA g C
MIOMOIIBIO MAPAIIISTBHOTO IEpeHoca B0k ocu Ox
Ha 3 e€IMHUIBI BIIEBO.

76543210l 1 2 34X

Il OBOBLUM Puc. 25
I'paduk pynxmmn f: R - R, f(x)=a(x—m)’, a#0, me R", apnsercs mapabomnoit,
KOTOPYIO MOXHO HONy4HTh U3 rpaduka ¢pyukmuu g: R >R, g(x)=ax’, a#0, c no-
MOTIBIO MApayIeBFHOTO TepeHoca BIoiab ocu OX BIPaBO HA M €AWHUIL, ecian m >0, wim

BJIEBO Ha — m eauHUIL, ecnu m < 0.
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3adanue
[Toctpoiite B 0HOM NPSIMOYTOIBHON CHCTEME KOOPANHAT rpauKy (pyHKINIH

f,g, h:R>R, ecm:  a) f(x)=-2x", g(x)=-2x"+1, h(x)=-2x"-3;
6) f(x)=-2x", g(x)=-2(x-1)", h(x)=-2(x+2)".

3.4. UccnepoBaHne yHKUUN Buaa
fR>R, f(x)=ax’+bx+c, a,b,ceR, a#0

~%~ NCCNEAYEM
"« Jlana pynxums f: R—>R, f(x)=2x*—x—6.
a) [Toctpoiite rpaduk GyHKImU f.
0) Uccnenyiite cBoiictBa QyHKIH f.
Pewienue:
a) 1. Haxonum touku nepeceuenns rpadguxa G, ¢ ocsro Ox:
f(X)=0=2x"-x-6=0=x=—15 wm x=2.
Cnenosarensho, rpapux G, nepecekaer och Ox B Toukax A(-1,5; 0) n B(2; 0).
2. Haxomuwm Touky nepeceuenus rpapuxa G, c ocwto Oy: f(0)=2- 0°-0-6=-6.
3nauut, rpapuk G, nepecexaer ock Oy B Touke C(0, —6).

3. Haxomum ock cummerpun rpaduka G Ay

f(x+%)=f(—x+%) s o6oro x€ R, uro moxa- E E

________________

3bIBAET, UTO €CJIM TOYKa E(x+z, y)e Gf, TO W TOYKa

E '(—x + 17 )e G, TO ecTh psiMast, 3a/1aHHAsT YPABHEHHEM

—_—
=V

ENE .

X =—-, ABIIAETCA OCbIO cummerpun rpaduxa G, (puc. 26). 4

4

Puc. 26
4. HaxoauM KOOpAMHATHI BEPIIMHBI TapaOoOIIbI.

1 1
Tak kax X= — OCh CHMMETpHH rpapuxka G,, T0 X, = T abcupcca BEpIIHHBI

2
napabonbl G, a ee opmHata papua y, = f(x,)=2- (%) - % -6= —%.
CrietoBarenbHO, TOUKa V(%, —§) SBJIIETCS BEPIIMHOMN TTapaboIibl.

5. CocraBisiem Tabnuily 3HaueHni GpyHKIHK f U1 abCuce TOUeK rnepecedeHus rpaduxa
G, cocamu Ox, Oy 1 1yist HEKOTOPBIX APYTMX 3HAYEHUI apryMeHTa X:

X -2 | =15 0 1 2 3
4
f(x)=2x"—x—6| 4 0 -6 —% 0 9

L Aweopa R



6. Ctpomm ,,mo Toukam™ rpapux G s W IOIy4Yaem
napabony ¢ gemesimu, HanpasienHvimu esepx (puc. 27).

6) Honk3ysck rpapuxom G /> MICCIIE/yeM CBOWCTBA

¢byHKIIH [
1° dyskuus [ uMeeT JBa HyJsL: X, = ,

X, = . |

2° >0 nna xe wf<0mms 0 I
xe . |

3° Oynkuus f: T
CTPOro yObIBAET HA IPOMEKYTKE u Tl/a

o+t 1 ==

CTPOTO BO3pacTaeT Ha MPOMEKYTKE —h >

4° mi'Rnf(x) = f( )= U TOYKa l
Xe i

xX= — TOYKa MUHUMYyMa QyHKIUH f. |

Omnpenesienue |

®yukuus suna f: R—-R, f(x)=ax’ +bx+c, 6\ A

a,b,ceR, a#0, nassiBaercs pynkmumein II 1 T7%

CTeNeHH, WM KBAAPATUYHOMH (yHKIMEH. Puc. 27

Taxk kak IefCTBUTEIBLHOE YHUCIIO d HCHYJICBOC, BbIICIINB TTOJTHBIN KBaapar, IoJIyInuM:

2 2
f(x)=ax’ +bx+c:a(x2 +2x+£)=a|:(x+i) —w] Wi

a a 2a 4a’

f(x)=a(x+%) +%=a|:x—(—%):| +% (1)

s moboro x€ R, roe A=b> —4ac — MUCKPUMUHAHT YPaBHEHHS ax’ +bx+c¢=0, a#0,
cootBercTBytoIero GpyHkuuu f. PaBeHcTBO (1) HA3bIBACTCS KAHOHUUECKUM 6UOOM (DYHK-
yuu f.

U3 (1) cnexyer, uto st TOro, 4ToOBI 0T rpaduyeckoro n3odpaxenus Gy g: R — R,
g(x)=ax’, acR’, mepeiitn x rpaduueckomy mzobpakenuto pynkmun f: R — R,
f(x)=ax’+bx+c, a, b, ce R, a#0, HeOGXOIMMO BBINOITHUTS JBa NAPAJLIETLHbIX Hepe-
Hoca rpadura G :

b b b
1) Bmosb ocu Ox Ha —5, CAUHHI (BmpaBo, eciu ——— >0, u BieBo, eciiu ——— < ();

2a 2a

2) Bmonb ocu Oy Ha _A eauHUL (BBEPX, €CIIU _A > (0, u BHU3, ecIH _A <0).
4a 4a 4a

3adanue. Jlana GpyHKIMS:
a) g:R>R, g(x)=x"-x-2; 6) R—>R, h(x)=1-x".
1. [ToctpoiiTe: a) rpaduk GyHKIUU g; 0) rpaduk GyHKIMHU A.

2. Uccnenyiite: a) cBoiicTBa pyHKIMU g; 0) cBoiicTBa pyHKIUH /.
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Buumarnue!

b
Abcumcca x, BepwuHbl napabonsl G, Berumcisercs no gopmyne x, =—-—. Jus

BBIMHMCIICHHS OP/IMHATBI ), BEPLIMHBI Mapaboisl G, ucnonbsyem popmyny y, = f(x,).

3.4.1. Muoowcecmeo 3nauenuii pynkyuu Il cmenenu

2
b
HpI/I MOOBIX 3HaUeHusX x € R 3Hauenus BBIPpAXXCHUA (x + 2— IpuHAAJICKaT IpoMe-
a
2

KyTKy [0, +o0), a 3HAYEHUS BHIPAKEHUS O x+2— MPUHAIENAT TPOMEKYTKY:
a
a) [0, +o0), eciu a >0; 6) (—oo, 0], ecu a <0.

Uraxk, u3 (1) u a), 6) ciaenyer, 4ro:

1) E(f)= [—A +<>°), ecmn a > 0; 2) E(f):(—oo, —%], ecin a < 0.

Bl NMPUMEHUM

* Jlana pyHKImMS:

a) f:R->R, f(x)=x"-7x+12; 6) f: R=>R, f(x)=-3x>-2x+1.
Haiigure E(f).

Pewenue: )

a) f(x)=x2—7x+12=(x—%) +% IMockoneky a=1>0, To E(f)= |:l +<>°)
6) f(x)=-3x"-2x+1= . Tak kak a =-3<0, to E(f)=

3aoanue. Nana pynkmms g: R >R, g(x)=2-x—x". Haiigure E(g).

3.4.2. dxcmpemymot pynkyuu II cmenenu

Paccmorpum pyskmmo f: R =R, f(x)=ax’ +bx+c, a,b,ce R, a#0, u ee xano-

auyeckuii Bug f(x) = a(x+%) +%, e A=b>—4ac nnsa moboro xe R.

1) Cayuaii a>0
b\ b\
Takkak | x+— | 20 u a>0, tou a|l x+— | =0.
2a 2a

bY,-A, A ~A
— R — > - >
Torma a(x+ a ) + 1a ia 3naunt, f(x)= 14 (2) mns mrodoro xe€ R.
2
OueBHIHO, YTO (x + %) =0 TONMBKO IPH X = _2b_a 71 G,
b \_-A
Torma f(_%)__%z (3).
Taxum obpazom, u3 (2) u (3) caenyet, uto f(x)=f ( b ) “ —%
st moboro xe R. . >
b)_-A Lol x
U3 (2) u (4) cnenyer, 9to IIlll’l fl- —u | A
2a ) 4a T
Xy =7 — ToUKa MUHUMYMa ¢bynxuun [ (puc. 28). Puic. 28
a

I Ty 1



2) Cnyuaii a <0

2 2 2
Tak kak (x+2—l:l) >20u a<0, Ton a(x+%) <0. Torma a(x+i) +£Si.

2a 4a  4a
3naunt, f(x)< % st moboro x€ R. VuwuteiBast (3), Ay il
b T4
nonmyunM  f'(x) < f(—%) (5) mst mo6oro xe R. !
U3 (5) cnenyer, uto max f _b )= u : >
’ xR 2a 4a ol b x
b 2a
Xy==5 " To4yka Makcumyma Qyrkipn [ (puc. 29). G,
HEl NPUMEHUM Puc. 29
o JlaHb! QyHKIMH:
a) f*R—>R, f(x)=x"-7x+12; 6) g: R—>R, g(x)=-3x>—2x+1.
Haitnute TOUKH SKCTpeMyMa M SKCTpeMyMbl pyHKIMH f U g.
Pewenue: b 7
a) Tak kak a =1>0, nonyuum x, = 24 __T =3,5 — Touka MEHUMYMa QYHKIUHA [
: _ -1
nmin f(x)=/G,5=-.
0) Ilockonbky a=-3<0, momyuum x,= = = — TOYKa
MakcuMyma QYHKUIUH g U max g(x)=g( )=

3aoanue. Jlana pynxmms h: R >R, h(x)=4—x’. Haiiaure TOUKM dKCTpeMyMa H
9KCTPEMYMBI PYHKIIUH /1.

3.4.3. Ilpomescymku monomonnocmu @ynkyuu Il cmenenu
Il OB0BLUM

Iycts f: R—>R, f(x)=ax’ +bx+c, a, b, ceR, a#0, — pynxuus II crenenn.

e Ecmu a >0, dynkmus f ctporo yobIBaeT Ha MPOMEKYTKE (—00, —2£] U CTPOTO

2a

* Eciu a<0, ¢yHkums f cTporo Bo3pacraer Ha Mmpome-

BO3pACTaeT Ha MPOMEKYTKE [—i, +00) (puc. 28).

KYTKE (—oo, _Zba:| U CTPOro yOBIBaeT Ha MPOMEKYTKE
b
——, +oo . 29).
[ oo +ee | (pue. 29)

* IlpomexyTku (—oo, —i] U [—i, +<>°) Ha3bIBalOTCA

2a 2a
npomescymKkamu MOHOMOHHOCHU QyHKYuU f.
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El NMPUMEHUM

« lana pyuxius 2 R > R: a) f(x)=3x"+x-8; 6) f(x)=-0,3x"—6x+3.

Hatinute mpoMeXy Tk MOHOTOHHOCTH (DYHKIIUH f .

Pewenue:

a) Tak kak a=3>0 u —% = —3% = —%, To yHKIMsE f CTPOro yObIBaeT Ha Mpo-
MEKYTKE (—oo, —%] U CTPOTO BO3pACTaET Ha IPOMEKYTKE [—%, +oo )

6) ITockonmbky a =—0,3<0 u —% = —2(:—06’3) =-10, To dynkims f cTporo Bo3pacraer

Ha npomexyTke (—eo, —10] u crporo yObiBaeT Ha npomexyTke [—10, +oo).
3aoanue. Jlana pynxuma g: R — R, g(x)=2x’—x. Haiizute nmpoMexyTku MOHO-
TOHHOCTH (pyHKIINH g.

3.4.4. Hynu ¢pynkyuu II cmenenu 2) y

« Manwt pynkumn:  a) f: R—R, fi(x)=x"—9x+18; 18 G

6) £, R—R, f,(x)=4x" —4x+1;
B) fy R>R, fi(x)=—x*+x-1.
Haiiaure nyma Gynxkuuii f,, f,, fi-
Pewenue:
a) fi(x)=0x’-9x+18=0
& x, =3, x, =6. CnenoBarensHo, GyHKIUA f)
uMeer 1Ba Hyms: x, =3, x, =6 (puc. 30 a)).
6) f,(x)=0=4x’ —4x+1=0<x=05.
3HaYHT, PyHKIUS IMEET €TUHCTBEHHBIN HYITh:
x=0,5 (puc. 30 0)). Puc. 30
B) f,(x)=0& —x*+x-1=0.
DT0 ypaBHEHHE HE UMEET JCHCTBUTEIBHBIX pereHui. (O0ocHywTe!)
Takum ob6pasom, pyHkims f; He uMeer Hyineil (puc. 30 B)).

Il OBOBLUUM
Hymwsimu pynxcyuu. - R >R, f(x)=ax+bx+c, a, b, ce R, a#0, ssusorcst deiicmau-
menvHble pewenus ypasrenus ax’ +bx+c=0, a#0, cooTBeTcTBYyIOUIEr0 QyHKIUU f.
HanoMH#M, YTO KOTMYECTBO JIEHCTBUTENBHBIX pellleHnit ypaBHeHus 1 cTeneny 3aBUCHT

OT 3HAYCHUS e¢ TUCKpUMHUHAHTa A = b* —4ac.
» TIpu A >0, ypaBuenue Il crenenu nmeer Ba ACHCTBUTEIBHBIX PEIICHUS, @ QYHKIUS f—
—b—JA  _—b+A
2a T 2a
Cnenosarenbho, rpaduk G, nepecekaer och Ox B iByX Toukax: (x,, 0), (x,, 0).

ABa HYJIA: X, =

* Tlpu A=0, ypasuenue Il cTernenn nMeeT OTHO ICHCTBUTENBHOE peNicHne, a PyHKIHs f—
€IMHCTBEHHBIN HYb: X = 54
a
b
3naunt, rpagux G, nmeer oaHy o0LLyI0 TOUKY € 0Cbi0 OX: (——, 0}

2a
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e IIpu A <O ypaBuenue Il crenenn He UMeeT ACHCTBUTEIBHBIX PEIICHUN, TO €CTh (PyHK-
uus [ He umeet Hynel. Cnenosarenbro, rpaduk G, He nepecekaet och Ox.
3aoanue. Jlanw pysxmun: a) /2 R =R, f(x)=x"-3x-10;
6) g:R—>R, g(x)=x"—2x. Haiiqure nynu Gpynxumii £ u g.

3.4.5. 3nax ¢ynkyuu Il cmenenu

"5~ WCCNEOYEM

N Jlana dpynknus f: R —R, f(x)=ax’ +bx+c, a, b, ceR, a#0. Haiiqure MHO-
ecTBO 3HadeHnit x € R, mpu kotopeix f(x) >0 ( f(x)<0).
Pewenue:
3HaKk QyHKIMH f 3aBHCHT OT 3HAaKa JMCKPUMHHAHTA A ypaBHeHHs ax’ +bx+c =0,
a #0, cooTBeTcTBYIOIIEr0 QYHKIMU f. X
SanmmieM QyHKIHIO f B KaHOHHYEeCKOM Buzae: f(x)=a [(x + 2%) + ;Az :|
1) Cnyuaii A<Q ¢
3Hak 3HAuCHW (GYyHKIMH f COBMAmaeT Co 3HAKOM KoddduirenTa a st moboro x€ R

uc. 31).
(P a) ) a>0 VA 6) b VA a<0

i Gf _Z! >
! i o X

+ E + :

A i

; 4a R !

bi o0 X |

2a

Puc. 31

2) Cnyuau A=0
2
. b
3uak 3HaueHuil Qynkuuu f(x)= a(x+z) COBMAIACT CO 3HAKOM Kod(dHuIMeHTa a

IUISE JTI060TO X € IR\{— %} (puc. 32).

a) VA 6) V4 b a<0

2a

=y

B T
e b

=y

Q
|

Puc. 32

4

[\
IS}



3) Cnyuau A >0

3HaK 3HaYeHUil QYHKIUKU f, HYId KOTOPOH X, < X,, COBIAIAeT CO 3HAKOM KO3 uIu-
eHra a 1t moboro x € (—eo, x,) U (x,, +0), u nporusononoxken 3uaky kodddurimenta a
st moboro x€ (x,, x,) (puc. 33).

A A
a) 7 a>0 6) 71

» —

+
+

Puc. 33

3ameuanue. 3uak Qpynkuun Il creneHn U ee MPOMEKYTKH MOHOTOHHOCTH IIPOIIE
OTIPEJEIIUTH IIPU MOMOIIY IpaduKa ATOH GyHKIHN.

3aoanue. Jlanw dynxmmn: a) f: R - R, f(x)=3x"—x-2;
6) g:R—>R, g(x)=-x"+2x—3. Haiizure MHOKecTBO 3HaueHu# x € R, mpu koTophIix

J()>0 (f(x)<0) u g(x)>0 (g(x)<0).
3.4.6. I'pagpux pynkuyuu II cmenenu

"*@ WCCINEAYEM
a4 Jlis moctpoenus rpaduka pyHkinuu I creneHu mocrymaem clieayonmmM 00pa3om:
® Haxomum KoOpaMHATHI TOUEK Mepecedenus rpadura G,
a) ¢ ocbto Ox: pemaeM ypasHenue ax” +bx+c=0, a#0, cooTBeTcTBYyIOIIEE PYHK-
UK f; peIIeHNs YPaBHEHHS SBISIOTCS HYIAMH QYHKINH f;
0) ¢ oceto Oy: BeruncisieM f (0).

@ Haxomum KoOpAMHATHI BEPIIHHBI 1apadoJIbL: V(— % , — %) U OCb CHMMETPHUH X = —2i
a

napaboJIbL.

® Cocransem Tabnuily, Ha3bIBaeMyI0 madnuyeii usmenenut ¢yuxuun f. Tabnuma
conepIKUT abeLmechl Touek nepeceuenns rpaduxa G, ¢ ocsmu Ox u Oy (npu ycnosnw,
YTO TaKHe TOYKH CYIIECTBYIOT), aOCIMCCHI BEPUIMHBI Mapaboibl U Apyrue 3HaYCHUS
apryMeHTa.

@ 3anonHsst TaOIHIYY H3MEHEHHH, OJJHOBPEMEHHO OMPEACIISIEM TPOMEKYTKH MOHOTOHHOCTH
(yHKIMY, ee TOYKH SKCTPEMYMOB M OKCTPEMYMBI, & TaKxke NoBejeHue rpapuka G, Ha
—oco U COOTBETCTBEHHO Ha +oo,

® Crpoum rpaduk GyHKIMH.

3ameuanue. CuMBOIOM . 0003HaYNM YOBIBAIOIIYIO (DYHKIIUIO, & CHMBOJIOM _—
0003HaYMM BO3pACTAIOUIYIO (DYHKIIHIO.
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HEl NPUMEHUM
* Jana pynxims f: R >R, f(x)=x"—2x+3.
a) [Toctpoiite rpaduk GpyHkuuu f.
6) Uccnenyiite pyHKIINIO HA MOHOTOHHOCTB, OIPEISITUTE 3HAK U AKCTPEMYMbI (PYHKIUH f.
Pewenue:
a) @ Haxomum koopauHaThl To4ueK nepeceuenus rpaduxa G, ¢ ocro Ox:
pemraem ypaBuenne x° —2x +3 =0, cooTBeTcTByromee GyHKIMH [ ; Tak kak A=-8 <0,
10 rpaduk G, He nepecekaet och Ox.
Haxomum koopauHaTsl TouKH nepecedenns rpapuka G, ¢ ocwio Oy:

£(0)=0%>=2-0+3=3; cienosarensHo, rpapux G , nepecekaet ock Oy B Touke (0, 3).
b

(@ Haxonum KoopuHAThI BEPIIUHBL IAPA00IbL: X, = i Ly, =f(x,)=2.
HWrak, touka V' (1, 2) — Bepmmna mapabosnsl. CireoBaTebHo, MpsiMast, 3aaHHast ypaBs-

b
HEHHUEM X = By 1, siBisierest ocbro cummerpun rpaduka G .
a

@@ CocrassieM TabnuIly U3MEHCHUH QyHKIUH [

[P

X —o =1 0 1 2 3 4o L
F(X)=x"=2x+3|400 6 3 2 3 6 +oo §
BriBog ~ min — E

® Crpoum rpaduk pynkuun f — napabory G, (puc. 34).
0) OyHKIWs [ OPUHAMAET MOJOKUTEIbHBIC 3HAUCHUS JUTS

nroboro xe€ R. ®yukiws [ ctporo yObIBaeT Ha MPOMEKYTKE

(—oo, 1] u cTporo Bo3pacraer Ha npomMexyTke [1, +o0).
Touka x =1 sBisSeTCS TOYKOW MUHMMyMa QYyHKUHH [ H

min f(x) = f(1) = 2.

Puc. 34

YHpa)KHeva n 3again

B dukcupyem 3HaHus
1. Tana pynkmus f: R —R, f(x)=x’. Haitaure:

a) 3HAYCHMS X, IIPHU KOTOPbIX (GyHKImMs f mpuHEMaeT 3HadeHus: 36; —4; 0,25; 100; 7; —1,6;

0) 3HayeHust GyHKIMU f TIpH cleayromux 3Hadenusx x: 1,4; —0,2; —3; 0,4; 2; \/g 3 7,(2); —4\/5 .

2. Janusr Toukn: a) A(2;-2); 6) B(1;2); B) C(-1,0,5; 1) D1;-0,5); x) E(0,5;0,5).
BeisicHuTe, KaKue U3 HUX MPUHAIICKAT rpaduKy QpyHKIMU:

) i R>R, f(x)=2x% 2) f: R=>R, f(x)=-0,5x"; 3) L R->R, f(x)=05x"
3. HMana ¢ynkuus f: R —>R:
a) f(x)=3x"; 6) /(x) =%x2; B) f(x)=—15x (%) =—%x2.

1) Hocrpoiite rpaduk byHKIUH f. 2) Uccnenyiite cBoiicTBa GyHKIUH f.

46 IR



4. a) Haiiaure QyHKIHMIO, 331a0MIYI0 3aBUCUMOCTb TUIOIIA/IU TIOJHOM MOBEPXHOCTH Ky0a OT JTMHBI
ero pebpa.
6) IToctpoiite Tpaduk 3TOH (HYHKIUH.
B) Haiigure:
1) miomans MoJHOM MOBEPXHOCTH Ky0a, eCli M3BECTHO, YTO JUIMHA ero pedpa paBHa:
0,5 c™m; 1,2 1m; 3 M.
2) mmHy pebpa Ky0a, eciiM W3BEeCTHO, YTO TUIOIIA/b €ro MOJHOW MOBEPXHOCTH paBHA:
16 cm’; 83 o’y 4w

5. BnumuTe Takue JEHCTBUTENbHBIE YUCIa, YTOObI Touka A(| |, ) mpuHaiekana rpapuky
¢yuaxkunu [ R - R:
a) f(x)=x"; 0) f(x)=—x"; B) f(x)=3x";
r) f(x)=-2,5x"; n) f(x)=3x(x—-2); e) f(x)==0,5x(x+1);
x) f(x)=x"—x-2; 3) f(x)==3x"+x+1; u) f(x)=x"+3x+5.

6. Mans bymcn f: R—R, f(x)=23%, g:R—>R, g(x)=—4x’, h:R >R, h(x)= %xZ.
Haiigure: a) 9KCTpEeMyMBI; 0) MPOMEXYTKH MOHOTOHHOCTH; B) 3HaK (YHKIHH.
7. Haiinute (ecnu cymectytor) nyau dyuxiuun [ R > R:
a) f(x)=16x"—4; 6) f(x)=6x"+3; B) f(X)=x"—8x+12; 1) f(x)=2x"—3x+8.
8. HNana ¢ynxuus f: R > R:
a) f(x)=x"-Tx+12; 6) f(x)=3x"-2x-5; B) f(x)=x"—x+4;
r) f(x)=—x"+7x-12; 0 f(x)=—4x" +4x-1.
1) Hocrpoiire rpadpux GpyHkuun f.
2) Haiimute ock cummerpuu rpaduka U uccieayiTe cBoiicTBa GyHKUIUN f.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

9. MMocrpoiite rpaduk u uccienyire cpoiictBa pynkunn f: R - R:

a) f(x)=x"+3; 6) f(x)=2x"~1; B) f(x)=3(x+2)";
) f(x)==2(x=1)% m) f(x)=4(x+2)"~6; e) f(x)=—(x=3)"+2.
10. Mana ¢pynkumst 2 R—>R:
a) f(x)=4,7x%; 6) f(x)==3x"+2; B) f(x)=4(x~1%
r) f(x)=-2(x+3)%; 1) f(x)=x"—5x+6; e) f(x)=3(x—4)"+5.

Haiinure MuOXecTBO 3HayeHuin E(f).

11. TlocTpoiiTe B OIHOW NPSIMOYTOJILHOW cHCTeME KOOpIUHAT rpaduKu (YHKIIMN:
a) f, g, R=>R, f(x)=3x%, g(x)=3x"+2, h(x)=3x"—4;
6) f,g. :R—>R, f(x)=-2x", g(x)=-2(x+1)"+3, h(x)=-2(x-3)" —4.

Yro BbI 3aMeTHIIN?

12. Jlana Tabnuna u3MeHeHUN (QyHKIUU f*

x o =1 0 2 35 5 oo
f(x)=ax’ +bx+c, a#0 |40 18 10 0 -225 0 +oo

BriBon ~ min -

Ioctpoiite rpadux Gynxuuu f.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Fnaea 2

Jau rpaduk ¢pyakuuu Il crenenu:

Yy 0 Yy Yy Y
a) M )w B) T/\ | OT
T\
0! x; 0 ?c

Haiigute 3Hakn ko3¢ (unenTa a U TUCKpUMUHAHTA A ypaBHEHHSA, COOTBETCTBYIOIIETO
(yHKIUH, 3aJaHHOW TpaUUecKH.

=y

o /

ITocraBbTe OMH W3 3HAKOB ,,<*, , >, =", yTOOBI MOJyYUTh UCTHHHOE BHICKA3bIBAHUE!

1) Ecan rpapux dpynkuun f: R—R, f(x)=ax’ +bx+c, a#0, — napaGona ¢ BeTBsIMH
BHU3 U BepuIHHOH Ha ocu Ox, TO a 0, A 0.

2) Eciu rpadux ¢ynxkumn 2 R >R, f(x)=ax’ +bx+c, a#0, — napabona ¢ BETBAMH

BBEpX U BepmiuHoi Ha ocu Oy, toa 0, A 0.

Ilycts & — BhIcOTA (B MeTpax), Ha KOTOPOH HAXOAMTCs OPOIIECHHBINH BBEPX MY, [ — BpeMs
(B CeKkyH/Iax) HaXOXJICHHS MsYa B JBH)KCHHH. 3aBUCHMOCTh NMEPEMEHHOM /i OT mepeMeHHOi ¢
3amaeTcs popMynoi: h =24t —4,9¢.

a) KakoBa mMakcuMaibHasi BBICOTA, KOTOPYIO JOCTUTAET Ms4?

0) 3a kakoe BpeMsi MsU MOJHUMACTCS, M 332 Kakoe — mnajaaet?

B) Uepe3 CKOIBKO CEKyHJ MOCiIe MOAOpachIBaHHS MY yNaAeT Ha 3eMIII0?

[Mepuna mocra umeroT Gopmy Ya
Jyru napabouisl. BeicoTa nepui P2
paBHa 2 M, a JJIMHA COOTBET- < >

N -12-10 8 6 4 20 2 4 6 8 10 12 ~x
cTBytouiei xopasl — 24 m. Ile-

pHJIa ONMUPAIOTCS HAa 5 BEPTUKAIBHBIX CTOJIOOB, 3a()MKCUPOBAHHBIX B TOUKAX, ACALIUX XOPAY

Ha 4acTu paBHOW UMHBL. Haiimure NIMHBI 3THX CTOJIOOB.
Toctpoiite rpapuk dpyukmuun = R > R:
a) f(x)=(x+2)(x—-4); 6) f(x)=—6x(x+1); B) f(x)==2(x=3)(5-x);
) f(x)=5(x=1)(x=3); m f(x)==(x=3)(x—4); e) f(x)=4x(x=-2).
MapaGoma 1) y=3x"; 2) y=-0,5x" Gbura cMemeHa Ha 2 eIMHHMIBI BAOML ocH OX M Ha
3 exuHUIE! BIOIb ocu Oy.
a) 3agaiite QyHKIMIO g, rpaduKOM KOTOpOH siBisieTcs mapaboiia, MOJydeHHas B pe3yJibrare
3aJjaHHbIX MpeoOpa3oBanuii. CKONBKO TaKUX (PYHKIIMHA MOXKHO 3a]1aTh?
6) IMoctpoiite rpaduk Gg JUIS KQXJIOW M3 MOJYYCHHBIX (YHKIUI.
Jmnaa croporst AC tpeyroiapunka ABC paBHa a, a BBICOTA, MPOBEIEHHAS K 3TOW CTOPOHE,
paBHa — h. Yepes touky D BbicoTsl BM mpoBezneHa npsimasi, napauiensHas cropore AC. 3anaiite
IUIONIA/IN TOJIYYCHHBIX (GUrYp B BHje (YHKIMIA, 3aBUCSIINX OT apryMeHTa X, rae x = BD.
Haiinure, noms3ysck rpadukamMu, a 3aTeM aHAJIUTHYCCKH, TOYKH IEpECedeHUs: rpaukoB
dyukmuit: a) f: R—>R, f(x)=-2x"-x+4, u g2:R>R, g(x)=—-x+2;

6) TR>R, f(x)=4x", u g2:R>R, g(x)=x+3.

Haiinure 3aKOHOMCPHOCTh W BIIMIIXUTE IMPOMYIICHHOC YUCIIO:

STR->R, f(x)=x"-3x-10
2 R->R, gx)=2x"+x-3
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Il B B PassuBaeM cnocoGHOCTU U TBOPUM

22. HaiiauTe 3Ha4eHUsl ACHCTBUTEILHOTO MTapamMeTpa d, npu kotopsix Gpynkuus f: R — R, umeer
uymr: a) f(x)=ax’ +7; 6) f(x)=ax’ —4; B) f(x)=x"+a; r f(x)=2x"-a.
23. Tlpu KaKux 3HA4YCHHSAX KOYPQHUIMEHTOB b M ¢ BepmmHa mapabomsl ¥ =X’ +bx +c¢ Haxomurcs

B Touke V (-3, 6)?

24. 3anaiire pynxumo f: R =R, f(x)=ax’ +bx+c, a,b,ce R, a#0, ecnu u3BecTHO, uTO €e
rpaduk npoxoaut uepes Touku A(—2, 0), B(1, 6) u ee MakcuMyM paseH 6.

25. TlpuBemuTe U peuInuTe MpUMEphI, MoJA00HbIe 3amanusam 13, 15, 16, 18, 21, 23.

26. Tlocrpoiite rpapuk dpyskumu f: R - R:

_x* =9, ecmm x =3, _J4—x7, ecmu x>0,
2) f(x)_{fi—x, ecin X <3; 0 f(x)_{x—Z, ecm x<0.

’ ® 3adaua 0nsa YemMnuoHos | 27. Tocrpoitre rpaduk pyskmmu f: R - R:
a) f(x)=x>-6|x|-T7; 6) f(x)=x"—5|x+4|-26; B) f(x)=|x"=3x+2].

§4. dynkuma - R—-R, f(x)=x’

*ff@ WUCCNEAYEM

VA
* Jlan xy0 ¢ pedpom a. Haiinure QpyHnkiuto, 3a1a-
IOIIYI0 3aBUCHMOCTh 00BeMa KyOa OT JUIMHBI €ro ST~
pedpa. [ |G,
Pewenue: ' |
O6beM Ky6a BbIumCHIseTcs o dopmyne /' =a’. T :
Yor=—"-- EE(xoryo)

CrenoBatenbHO, 3aBUCUMOCTE 00beMa Ky0a OT JJIHHBI 1
ero pebpa 3ajaercs QyHKIUEH
. 3
g (Oa +°°) - (05 +°°)7 g(X) =X
Ota (QyHKIHS IPUBOIUT K QYHKIHH

fiR-R, f(x)=x".

e Jlana pyskmms f: R >R, f(x)=x".
a) [Toctpoiite rpaduk GpyHKIHH f.
0) Uccnenyiite cBoiicTBa GyHKINU f.

2

Pewenue:

a) CocraBum Tabnuiy 3Ha4eHUi QyHKIUU [ A7st

3HAYCHUS HYJb U U HEKOTOPBIX OTPULATEIIBHBIX U
MOJIOKUTENTFHBIX 3HAYCHUH apryMeHTa X:

X -2 | -1 0 1 2

y=x'1 8 1 0 1 8

I'paduk, moCTPOCHHBIN ,,II0 TOYKAM ", H300paKkeH
Ha pucyHke 35.

T e I




6) Ceoiicmea ynxyuu f: R >R, f(x)=x’

1° f(x)=0& x’ =0 x=0. 3uaunt, x=0 — HyIs QyHKIUH f.

2° ®yukumst f cTporo Bo3pacraet Ha MHOKecTBe R.

3° ®yukuus [ TPUHEMAET OTPUIATENBHBIC 3HAYCHHS IPH X € (—oo, () U MOJIOKUTEIBHBIC —
npu x € (0, o).

4° Tak xak f(—x)=—f(x), cnenyer, uto Touka E(x,, y,)€ G,, Torna m Touka
E'(=x,, —=y,)€ G,. 3uaunt, rpaguk G, CHMMETPHYEH OTHOCHTEIBHO HA4ana KOOp/H-
mar O(0, 0) (puc. 35).
Ipaduk pyuxkmmu [ R —>R, f(x)= x’, Ha3BIBaeTCA Kybuueckol napaonoii.

5° ®yukuus f HE UMEET IKCTPEMYMOB.

Il NPUMEHUM
« Jlana pynxmms f: R —R, f(x)=x’. Haiinure 3Hauenns x, npu KOTOPBIX QyHKIMs |

NpUHUMACT 3HaueHne: a) —64; 0) 2—87; B) 125.
Pewenue: 7 3
a) X' =—64 & x=-4; 0) x3:?<:>x:§; B) X’ =125 x=5.

ynpa)KHeHI/ISI n 3agaium
B dukcupyem 3HaHus

1. Jausi Touku: a) A(-2,8); 6) B(3,27); B) C(—%, —%
Kakue u3 HuX npuHamnexar rpaduky dysxmmm [ R - R, f(x)=x?
2. Jlana ¢pyuxmms f: R—>R, f(x)=x’. Haitaure:

a) 3HAYCHUSL X, IPU KOTOPBIX f(x) paBuo: 125; —64; —16; 3,375; —1; 0,001.

); ) DO, 1; 1) E(—3, ~343).

0) 3Ha4eHUs f TPH CIEAYIOMKX 3HaueHusx x: —343; 0,2; —%; 1,3; 2\/5 ;105 2,(5).

B B dopmupyem cnocoGHOCTU M NPUMEHSIEM
3. Pemure Ha MHO)ecTBe R, rpadmueckum MeTOIOM ypaBHEHHUE:
a) X’ =x—-1; 0) x* =-2x; B) X° =3x+2; r) x’ =3-x
4. 1) IocTpoiiTe B OAHOH NPSIMOYTOJBHOW CHCTEME KOOpAMHAT rpaduku QyHKIUI:
a) 1R->R, f(x)=x" n g2 R>R, g(x)=—x";
6) R>R, f(x)=x’u g2 R->R, g(x)=x"+1.
2) Haiinure 3uaku yskimit f u g.
3) Haiigure sxctpeMyMbl QyHKIMHA f' 1 g.

H B B PassuBaem cnoco6HOCTM U TBOPUM

5. Haiingure sxctpemymbl ¢pyukmun [ R - R:
a) f(x)=x"-2; 0) f(x)=(x+2)"; B) f(x)=2(x—8)" +1; r) f(x)=-5x+1.
3
6. Tlocrpoitre rpaduk ¢pyukumu: f: R >R, f(x)= {2f ’ if) 0
x*, x>0.

7. IocTpoliTe B OAHOM MPIMOYTOIBHOH CHCTEME KOOPAHMHAT TpaduKy (yHKITHH

[TRoR, f()=]x], n & R>R, gx)=|x"].

s0 T



yl'lpa)KHEHI/ISI n 3agaydiv gJjid noBTopeHusa

B dukcupyem 3HaHus

1. BolsicHuTe, Kakasi U3 33JJaHHBIX JIMHUHA HE SBIACTCS rpadUKOM (QyHKIHH:

y VA VA
0| x 0 x 0 x
a) 0) B)
O6ocuyiite!

2. lana QyHKIHS:

a) f1R>R, f(x)=3-2x; 6) /R, >R, Fx)=x;
B [ R SR, f(0)=-2; N fiR—R, f(x)=22"
N fiRSR, f(x)=x—x+1; ) iR->R, f(x)=x".
Kakue n3 3amannbIx TO4eK npuHamnekar rpapuxy G,
1) A=L1); 2) B(1, 1); 3) €(0, 1) 4) 0(0, 0);
5) D, -2); 6) E(0, 3); 7) F(4, 2); 8) M(=2,1)?
3. Beisute ¢ynkmmio I cremenu:
8) [ R SR, f(x)=——; 6) f:R=Q, f(x)=7-x
X
B) /1 R. >R, f(x)=-1,6x"; r) f:R=>R, f(x)=2x"+x"—4;
0 i R>SR, f(x)=—x"+2x—1; e) [1R->R, f(x)=x>-x".
4. Borsicuure, rpaduk Kakoi M3 YKa3aHHBIX (YHKIHH M300pakeH:
a) 0)
fii R>R, fiiR->R,
fi(x)=—x"+3x+4 £,(x)=0,5x" +x+3
~ \n —
- y T A y |
P P o <t o=
£ € 3 £ 3 ]
T T T T
x T N g o ol
Y S NG
3 < = =
fii R>R, fiiR->R,
fi(x)=x>+6x+7 fi(x)=5x"—x-1

- awcora O}



|
5.

10.

11.

12.

13.

14.

15.

16

B dopmupyem cnoco6HOCTU M NpUMeEHseM

Hano muoxectBo P ={a, b, ¢, d}. 3anaiite B Buae auarpamm Bce GYHKIMHU, ONPEICICHHbIC Ha
MHO>XECTBEC P CO 3HAYCHUSIMHU B MHOXKECTBe P.

. 3anumure (HopMyily, 3aJalOLIYI0 3aBUCUMOCTb JJIMHBI OKPY’KHOCTH OT ee paauyca. SIBisercs

JIM 3Ta 3aBUCUMOCTb NMPSIMOH MPONOPIHOHAIBHOCTHIO?

. Y Mapuannsl 15 nees. [locie Toro, kak oHa Kynuia X MOYTOBBIX Mapok 1o 0,5 nes, y Hee

0CTaJIOCh )’ JICEB.
a) 3anaiite GopmyIoil 3aBUCUMOCTB ) OT X.
6) Haiigure 00acTh ONpENEICHUs MOJyUYCHHOW (DYHKIIUH.

. Hoctpoiite B 0mHO# NpsIMOYToNbHOI cucTeme KoopauHar rpaduku ¢pyakimmin f: R - R,

f(x)==15x+b, nua be {-2,0, 2, 5}.

Yro BbI 3aMETHIH?

. Tocrpoiite rpadguk u onpenenure cpoiictea pynkuuu f: R™ —>R", eciu:

B f()=-2; 6) /()= 9 f=1: D f=—t

Pemnire Ha muoxectBe R Fpa(I)I/I'-IeCKI/IM METOAOM YpaBHCHHUEC:

a)\/;=3x—2; 6)%=x; B)zLx=2x; r) 3x* =5x-2.

IocTpoiiTe B OXHON NPSIMOYTONBHON cucTteMe koopamuar rpadpukn gynkumii f: R - R,
f(x)=3x"+n, nma ne {~1,0,1,3}.

Yro BbI 3aMeTHIH?

[TocTpoiiTe B OJHOI MPSIMOYTONBHON cucTeMe kKoopauHat rpapuku Gpynkuuii f: R — R,
f(x)==2(x—m)*, ans me {1, 0,1, 3}.

Yro BbI 3aMeTHIIN?

Bona B anexTpoyaiiHMKe B MCXOJIHBI MOMEHT BpeMeHu umeer Temneparypy 10°C. Yepes
KXyl MUHYTYy HarpeBaHus TemIiepaTypa Bonbl Bo3pactaeT Ha 4°C u pocruraer 100°C.
3anaiite GopMynoi 3aBUCUMOCTb TeMIepaTypbl BoAbl (B rpagycax Lleabcusi) oT BpeMeHH
Harpesa ¢ (B MuHyTax). [locTpoiite rpadux sToit 3aBucumoctu. Mcnons3ys rpaduk, onpenenure:
a) TeMIepaTypy BOABI 4epes:

1) 5 munyT; 2) 10 munyT;

3) 15 munyT; 4) 20 MUHYT OT Ha4alla HarpeBaHUSI.
0) "epe3 CKOJIIBKO MHHYT TeMIIepaTypa BOJBI JOCTHIJIA:

1) 50°C; 2) 70°C; 3) 100°C.

TMoctpoiire Tpaduk u uccnenyiire ceoiictea Gyukimmu f: R >R, ecmn:
a) f(x)=1-x—x*; 6) f(x)=x>—6x+9; B) f(x)=9x"—6x+1 1) f(x)=3x"+4x+2.

Omnpenenute och cumMmeTpun rpaduka u sxcrpemymbl Gynknuu f: R — R:
a) f(x)=5x"+3; 6) f(x)=x"—4; B) f(x)=-3(x+2)"; r) f(x)=6x>—x+3.

. Banmaiite ¢popmynoit Gynkiuto Il creneHu, KoTopas:

a) CTPOro BO3pacTacT Ha MPOMEXYTKe (—oo,4] U cTporo yObIBacT Ha IMPOMEKYTKE [4,+ oo);
6) ctporo yObIBaeT Ha MPOMEXYTKe (—co,—2] M CTPOTrO BO3pACTACT HA MPOMEKYTKE [—2, + o).
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17.

18.

19.

Il B B PassuBaeM cnocoGHOCTU U TBOPUM
20.

21.

22.

23.

24.

25.

26.

27.

apaGony — rpadux pynkuun f: R >R, f(x)=-3x’, caBunynu Ha 2 eAMHULBI BAOIb OCH
Oy u Ha 3 equHuILB! BIOIb ocu OX.

a) 3amaiite popmynoil GyHknHIO g, rpa@uKOM KOTOPOH sIBIsieTCs mapadoia, MolydyeHHas B
pesynbrare npeobpasoBanust rpaduka GyHkuun f. Ckoiabko QYHKIHNA g MOXKHO 3a1aTh?

6) ITocrpoiite rpaguk Kaka0il U3 MOMydeHHbIX (YHKUUI B IYHKTE a).

B) Mccaenyiite cBoiicTBa KaKA0H U3 MOMY4YEeHHbIX (yHKLIUH B IyHKTE a).

Haiinure xoopauHarsl Todek mepecedenust ¢ ocsmu Ox u Oy rpadura pynkumn f: R - R:
a) f(x)=2x"—x-15; 6) f(x)=-3x>-2x+1.

IIpuBenure mpuMepsl NPUMEHEHHs U3YUEHHBIX (YHKUUI B IOBCEIHEBHOU JESITENbHOCTHU, B
¢usuke, OMOIOrUU, XUMHUM, SKOHOMUKE U T. 1.

3anaiite Gopmynoit GpyHkuuio | creneHu, Aas KOTOPOH BBIMOJIHSICTCS YCIOBHUE:
a) (24 x)=-5x+3 ma moboro xe R;
6) f(3x—1)=1-2x m moboro xe R.

Tloctpoiite rpaduk QyHKIUH:

a) [ R->R, f(x):{

X’ +9, ecm x <2,
6) f:R"=>R", f(x)= —%, ecmn —2<x<2,

—0,5x, ecm x > 2.

3x* =2, ecm x <1,
\/;, eciu x > 1;

Hycts f: R—>R, f(x)=2x"+bx+c.
Haiigure kospuumnentsr b u ¢, ecnu M3BECTHO, YTO BepunHa napadonsl G, HaxoauTCs B
touke A(-2, 4).

3anaiite popmynoit ¢pyukiuto II creneHu, eciau U3BECTHO, YTO €€ rpauK MPOXOAUT yepe3
TOYKH:

a) A(-3,0), B(2,5) u ee MmakcumMy™M paBeH 3;

6) A(0, 2), B(—1,4) u ee MUHUMYM paBeH 3.

IToctpoiite rpadux QyHKINH:

a) [1R->R, f(x)=3|x]-4

6) TR—>R, f(x)=]02x+5];
B) [ R—=R, f(x)=]3x"—x-2].

Pemnre Ha maOX)ecTBe R rpaduueckum meromom ypaBHeHHe:
a) X’ =x"+x+1; 0) 2x=x’—4.
JHana ¢ynkuus f: R—>R, f(x)=3x"—x+1. [Ipu kakux AeHCTBUTENbHBIX 3HAYCHUAX d

crnpaBemnuBo cootHomenue f(a)=-3f(-a)+67?

CocTaBbTe M MPEATIOKUTE OJHOKJIACCHUKAM TSI PELICHHs MIPUMEpHI, 0A00HbIe 3agaHusaM 13,
16, 17, 21, 25.

’ ® 3aoaua 0na yemMnuoHos | 28. Tocrpoiite rpadgux QpyHKIMH:

a) f:R>R, f(x)=x+x’; 6) 22 R>R, g(x)=x"-x".

L Aweopa iR



I Bapuanr I

1. Ha pucynke u3o0paxxeH rpaduk HU3MeHe-
HUS TeMIepaTypsl BoAbl B TeueHue 20 mMu-

t?
| MUH.
—>

ol 20

a) Ykaxwure OykBy U, eciiu BhICKa3bIBaHHE

UCTUHHO, unu OykBy JI, ecinu OHO JIOXKHO:

» G, — rpaduk Bospacrarolenl GpyHKIun®.

n JI

0) Ha ckosbKO rpaycoB MoJHsIIACH TEMIIe-

paTypa BOIbI 3a IIE€pBble 6 MUHYT?

B) Ha ckojibKO rpajgycoB M3MEHHJIACh TEM-

repaTypa BOJBI 3a MOcienHne § MUHYT?

r) B kaxoil mepuoa BpeMeHHU TemIieparypa

BOJbI HE MEHsIach?

n) 3anmaiite Gopmynamu GyHKIHH, Tpea-

crapiennble rpapukamu G,, G, u G,.

2. Haiiqure nedcTBUTEbHBIC 3HAYCHUS X,

npu kotopeix ¢ynkmun f: R - R,

f@)=~x-47,n g R SR, g0)="2,

yOpIBatoT. O6ocHylTe oTBET!

3. Nana QyHKUUS

fiR->R, f(x)=-2x"=5x-3.

a) Brinmure B paMKy OfMH M3 3HAKOB ,,<°,

=" WIu ,,>“, 4TOOBI BBICKA3bIBAHUE OBLIO

UCTHUHHBIM: ,,f (0) JAGI

6) Iocrpoiite rpadux G,.

B) Haitnure E(f).

r) 3anosHure pamku: f / 1npu x€ ;
f/ npu xe ;
min f(x) =

n) Ilpusenute npumep u3 GU3UKH OTHO-

cuTeNbHO mpuMeHeHus Gpynkumuu I cre-

MIeHHU.

UTorosbin TecT

26

26

26

76

56

66
26
26
26
26

26

Bpems svinoanenus
pabomei: 45 MAHYT »

4

Lo

Il Bapuanr I

1. Ha pucynke m300paxeH rpaduk BBIBO3a
3epHa U3 CKJIaJa Ha MPOTSKEHUH 8 YacoB:
KoiuecTBo, TOHHBI

w
el
A

P

ol 1 >

a) Ykaxure OykBy M, ecinu BbICKa3bIBaHHE
UCTUHHO, Unu OykBy JI, eciu OHO JIOXKHO:
» G, — rpaduk Bospacratouei GyHKIuA®.
n JI

0) Ha ckoibko TOHH YMEHBIIMIOCH KOJIH-
94eCTBO 3epHA MOCIe MEepBEIX TPEX 4acoB?
B) Ha ckonbko TOHH YMEHBIIMIOCH KOJINYECT-
BO 3epHa Ha CKJIaJIe 3a MOCIIEIHHUE J1Ba yaca?
r) B kaxoii nepnos BpeMeHH 3epHO CO CKJla-
Jla He BBIBO3MJIOCH?

n) 3anpaiite Gopmynamu (GyHKOIHH, Tpea-
crapiennbie rpapukamu G,, G, u G,.

2. Haiiqure nedcTBUTEIbHBIC 3HAYCHUS X,

npu kotopeix Qpynkumn 2 R—R,

f@=—+27,n g R SR, g)=—1,
Bo3pacratroT. O6ocHyliTe oTBeT!

3. Jlana ¢yHKIms

f:R=>R, f(x)=3x>-5x+2.

a) BrinmmTe B paMKy OIMH M3 3HAKOB ,,<“,
=" i ,,>“, 94ToOBI BBHICKAa3bIBAHHE OBLIO
HCTUHHBIM: ,,f (-2) .

6) Ioctpotite rpapux G, .

B) Haiinute E(f).

r) 3anonHuTe paMKu: f/ TpU X € ;
f/ npu xe ;
min f(x) =

n) IlpuBenuTe nmpumMep U3 OKpyKaroien
JEeHCTBUTEIHHOCTH OTHOCUTEIBHO MpUMe-
Henust pyukuuu 11 crenenu.

Cxema oLleHMBaHMS TeCTa

OTtmeTKa 10 9 8 7

5 4 3 2 1

K-Bo Gannos| 38-37 | 36—33 | 32-29 | 28-23

22-17

16-12| 11-8 | 7-5 | 4-3 | 20
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MHOrousieHb! ©
anreopavnueckue apoom

§ 1. OpgHouneHsbl. Onepaunn Hag oaHOUYNIEHaAMN

1.1. NoHaATHE ogHoOUYSIeHa
M’Q WUCCNEAYEM

A
~ + JlaHbI anreOpanuecKue BRIPaKCHHSL:

8y, —3x> +y; 2Jab’; \Tab; 6,5x°y*z%; 2010; —9—11a°b; A[xy.

a) Brimumunre BbIpaXXEHUS, COACPIKALINEC ﬂeﬁCTBHﬂ CJIOKCHHS U BBIYUTAHUA.

6) Bemumiure BBIpAXKCHUS, HE COACPIKAIINEC 6yKBLI moJ 3HaKOM KOpPHH.

B) BeInuinnTe BBIpakeHHs, CoepKaInie OyKBbI IO/ 3HAKOM KOPHSI.

r) Beimunmre BeIpakeHus1, B KOTOPBIX HET JAEHCTBHIA CJI0/KEHHS M BBIYMTAHMS, HE COIEP-
JKalue 6yKBBI oA 3HAKOM KOPHA.

Pewenue:

a) =3x*+y; —9-11a’h
— > palMoHaJbHBIE anredpau-
0) 8y; -3+ V; «/7 ab; 6,5x° yzz3; 2010; —9—11a’b—"" ueckue BBIPKCHMS;

B) 24/ab’; /xy > UppalHOHANIbHbIC aIre0OpanuecKkne BhIPaKEHNUS;

r) 8y; ﬁ ab; 6,5x°y’z’; 2010 — panroHaIbHbIE AIreGPaHuecKue BHIPAKEHHS.

El OBOBLUUM

* Ancebpauueckue ebipadcenus — 3TO YUCIa U OYKBbI, COSAUHEHHbIE TPY MOMOIIY 3HAKOB
CJIOKEHMsI, BBIYUTAHUS, YMHOXKEHUS, JCJICHUS, BO3BECHHUS B CTENEHb, U3BJICUCHUS
KBaZpaTHOTO KOPHSI.

* Payuonanwvhvie anzedpauyueckue eblpajdceHus He COAEPKAT OyKB MO 3HAKOM KOPHSL.

* BripaxkeHus1, comepikamue OyKBBI MO 3HAKOM KOPHS, SBISIFOTCSI UPPAUUOHATbHBIMU
GLIPAICEHUAMU. .

Onpenenenue

ParronasbHbIe anredpandeckre BRIPAXKEHHsI, COACPIKAIIIE TOIBKO TPOU3BEACHHE YH-
celt, OyKB ¥ MX CTETICHEH ¢ HAaTypallbHBIMU ITOKA3aTEeNIIMH, HA3bIBAIOTCS OTHOYJIEHAMH.

3y,
* OIHOWICH COCTOWT U3 K0Ippuyuenma (4ucnogozo X i
MHOMCUmMeNa) N OYKeeHHOU uacmu. > VAR
>
* BykBbI B OIHOUWIEHAX HA3BIBAIOTCS NMEPEMEHHBIMU. [ xy3z2

* [lepeMeHHBIC OHOWICHOB 0003HAYAOTCS MPOITMCHBIMU
naTuHCKUMU OykBami (X, Y, Z, ...).

L Aweopa L



1.2. CtaHpapTHbIA (KAHOHUYECKWIA) BUA, OOHO4JIEHA

"“@ WUCCNEQYEM
“ “« Jlan ognownen 3,4 XYX'YZ?.
a) 3aMuIKTe OJHOUWICH TaK, YTOOBI KaXK/1ask IEPEMEHHAsI COJIepIKaiach B HEM TOJIBKO OJIMH Pa3.
0) Haiinure cTeneHs 0HOWICHA OTHOCUTEIIBLHO TIEPEMEHHOM X.
B) Haiinure creneHp 0IHOUIEHA OTHOCUTEIILHO BCEX €r0 EPEMEHHBIX.

Pewenue:

a) Ilpumensis cBoiicTa crenenu, nonyuum 3,4 X*Y>Z°.

6) Tak KaK B 3amMCH UMeEM X*, TO CTENEHb OJHOUIEHA OTHOCUTENBHO X paBHa 4.

B) CTerneHb 0OIHOYJICHa OTHOCUTEIILHO BCEX €ro NMepeMeHHbIX paBHa 4+ 2 +3 =9,

o OIHOYJIEH UMEET CMaHOapmublil (KAHOHUYEeCKUIl) 610, SCIIV OH 3aIMCaH B BUJIC
pou3BeAeHHs K03()(HUINEHTA, CTOSIIErO Ha TIEPBOM MECTE, U CTEIICHEH pa3InIHbIX
TIEPEMEHHBIX C HATYPAIbHBIMH TTOKA3aTEIISIMU.

* Cmenenv 00HOUICHA CHMIAHOAPMHO20 6UOA ONMHOCUMENIbHO 00HOU U3 €20 nepe-
MEHHbIX PaBHA TIOKA3aTENIO0 CTENIEHU 3TOW EPEMEHHOM.

* Cmenensv 00HOUNEHA CMAHOAPMHO20 6UO0A OMHOCUMIENBbHO 6CEX €20 nepe-
MEHHbIX paBHA CYMME TT0Ka3aTeJIei CTENeHEe BCeX BXOSIINX B HETO IEPEMEHHBIX.

o Ecnu 00Hounen He cooeprcum nepemeHHvix (To eCTh SBISETCS YUCIOM), TO €ro
CTEINeHb CUUTAIOT PaBHOU HYJIIO.

1.3. Onepauuun Hag, ogHoO4YJNIeHaMu
1.3.1. Cnooscenue oonounenos

#%~ UCCNEAYEM
"o BBIMOJHATE JICHCTBUS:
a) 3X°Y —0,5XY +1,5X°Y +2XY - X°; 6) 8X*+16X —9X° 10X +3X°.
Pewenue:
a) 3X°Y —0,5XY +15X°Y +2XY - X’ =3X°Y +1,5X°Y —(0,5XY -2XY)- X’ =
=(B+1,5)XY-(0,5-2)XY - X°’ = 45X°Y +1,5XY - X°;
6) 8X +16X —9X° —10X +3X° = (8—9+3) X +(16-10).X =2X> +6.X.

* OHOWIEHBI, COCTOALINE U3 OJIHUX U TEX e IePEeMEHHbIX, BO3BEJCHHbIE B OJNHA-
KOBBIE CTETICHH, HE3aBHCHUMO OT MOPSIIKA 3aIHCH IIEPEMEHHBIX, UIMEIOT OJTHHAKOBBIC
OyKBCHHBIC YaCTH.

* OHOYJICHBI, COCTOSAIINE M3 OJHUX U TeX K€ OyKBEHHBIX YacTeH, Ha3BIBAIOTCS
HOOOOHBLIMU 00HOYNEHAMU VI ROOOOHBIMU CIAZAEMBIMUL.

o Ilpusedenue no0oOHbIX cazaemuix — 3TO TIPEOOPA30BAHKE, KOTOPOE CBOIHUT CyMMY
MOJIOOHBIX OJHOYJIECHOB K OJHOMY OJHOWICHY, OJOOHOMY NaHHBIM. Pesymbrar
MPUBEACHIS IBYX MU 00JIee TIOIOOHBIX OJTHOYWICHOB €CTh OHOWICH, OTO0OHBIN TaH-
HBIM, K03(D(DHUIIMEHT KOTOPOTO paBeH cyMMe KO3(D(HUITMEHTOB MOJJOOHBIX OTHOYJICHOB.

* MOXHO CJIO’KUTb WM BBIYECTh TOJIBKO OHOWIEHBI C OTMHAKOBOM OYKBEHHOH YacThIO.

3aoanue. ChopmymmpyiTe paBUIIO CIOKEHHS JIByX WM 00Jiee OTHOWICHOB.
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1.3.2. IIpoussedenue oonounenos
@ WUCCNEAYEM
/ “« Beimonuute yMHOKeHHe: a) —3X %Y -4 XYZ; 0) 5X -\2XxY°.

Pewenue: ITpumenss cBoiicTBa CTENIEHHU, I10JIyYUM:

a) =3X°Y-4XYZ=(-3-4)-(X*-X)-(Y-Y)-Z=-12X°Y"*Z;

6) SX-\V2xXv =1 -1 -O)-Y =0y

Hpouseedeuue JABYX WJIM HECKOJIBKHUX OAHOWICHOB ABJISICTCA OAHOYJICHOM. HH

3aoanue. ChopMynupyiTe IPaBUIIO YMHOKECHHS JIBYX OJTHOUICHOB.

1.3.3. Bo3eedenue 6 cmenenv ¢ HAMypaabHbIM NOKA3AMENEM

£

A UCCNEAYEM
* "+ BhinonHuTe Bo3BeeHNE B cTerenb:  a) (2X°YZ*)’; 6) (=Y?2)"*.
Pewenue: IlpuMeHsist CBOIICTBA CTENEHU, MOTYYHM:
a) (2X3YZ4)3 -3 -(X3)3 Y3 _(24)3 =8X°Y37":
6) (_YZZ)IZS — (_1)125 . . _

[Ipu 6036edenuu nenyneeozo 00nouNeHa 6 HAMYPATLHYIO CHIEnEHb CHOBA [TOTYYaeTCs
OJTHOUJIEH.

3ameuanus. 1. Ilpy BO3BeIeHNH HEHYJIEBOTO OTHOWICHA
B HYJICBYIO CTCTICHb PE3yJIBTATOM SIBJISICTCS] OTHOUJICH 1.
2. [Ipu BO3BeICHNU HEHYJCBOTO OJHOUWICHA B TICPBYIO o )
CTEIeHb PE3yJIbTaTOM SIBJISIETCS CaM OHOUJICH. — (0,2X7Y) =0,2X7Y.

—— (5X7%) =1.

3aoanue. Chopmynupyiite mpaBUIO BO3BEACHUS OJHOUICHA B CTEIIEHb C HATYPaJIbHBIM
MOKa3aTeJIeM.

1.3.4. Jlenenue oonounenos

@ UCCIEQYEM
“« BemonnuTe genenue: a) 6X°Y'Z:2X°YZ; 0) —4XY:0,1X.
Pewenue: ITpumenss cBoiicTBa CTENEHHU, N10JIyUUM:

a) 6X°Y’Z:2XYZ=(6:2)-(X*:X?)-(Y*:Y)(Z:Z2)=3-X-Y-1=3XY;
6) -4XY:01X=—(C : )-( : )Y=— . -Y=- Y

 Ecnu cynecTByeT OAHOWIEH B CTAHAAPTHOM BUJE, IPUYEM €AMHCTBEHHBIM, KOTOPBIH
SIBJISIETCSI YACTHBIM OT JIEJICHUS ABYX OJHOWIEHOB, TO FOBOPSAT, YTO MOKHO BBIIIOJIHUTD
JICJIEHUE TUX OJHOYICHOB.

» Henb3s nenuth ogHOUIEH Ha oHOUWIEH 0.

0
* He onpeneneno neneHne (> TaK KaK CylllecTByeT OoJiee, YeM OJIMH OIHOYICH CTaH-

JapTHOTO BH/a, Hanpumep, X, Y7, 7’ takme,yro X -0=0, Y>-0=0, Z°-0=0.

3aoanue. Chopmynupyite MpaBuiio ICICHUS IBYX OJHOUICHOB.

- Aweopa By
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1.

|
10

11.

12.

13.

14.

YnpaxHeHus v 3apaumn

dukcupyem 3HaHUSA
Kakue u3 CICAYIOIINX BBIpa)KeHI/Iﬁ SIBJIAKOTC OJHOYJICHaAMM:

) 2,05, VXY, X, J15YZ; 70, % X477
6) —Y*, 32xv, Z XY, z-x°, XY

2012
, Y0

. HazoBute koaddurmeHT n OyKBEHHYIO 4acTh OJHOUWICHA!

a) —8XY; 6) 2X°YZ; B) —\3XZ>; r) 7,8Y*Z".
. IIpuBeaure K craHIapTHOMY BUJY OJHOYJICH:
a) XYYXZ, 6) YZYZYZ; B) XYX*Y’Z; r) XZYZYZ.
. Halinure crenmeHs ogHOUIICHA:
1) OTHOCHUTECJIIBHO HepeMeHHOﬁ X: 2) OTHOCUTECJIBHO BCEX €ro HepeMeHHLIX.
a) X'1Z; 6) —2XZ°; 8) 0,1X7Y; r) 3YZ.

. IMepeuncnure mog00HBIC OAHOYJICHBI:

a) SXY, 3X*, —XY, Z°Y, -025X°, YZ°, XYZ,
6) XI,Z} _875Y35 _2Y2X7 078Y3, X3Y3ZS, XY.

. I[IpuBenuTe MOMOOHBIC CllaracMble:

a) XY —3Y*+2,5XY +8Y*; 6) 32> —2XY —0,2Z> +10XY.
. BeimonauTe YMHOXKCHHUC!
2 2, R 3 1 1
a) —4X%Y-3XY; 6) 8,2XZ -5X°YZ; B) \3YZ 3XZ°; r) 73X 25 XY.

. BemomauTe BO3BCICHHUC B CTCIICHb:

a) BGX°Y)’; 6) (-2XYZ'); B) (V2XY') r) (L5ZY%).

. Brimonnure nenenue:

Q) 16X°Y: (<2XY):  6) —6,4Y°2°:04YZ; ) 23X°Z° :\B3XZ% 1) 7%X3Y3Z3:%XYZ.

B dopmupyem crnoco6HOCTM U NPUMEHSIEM

. BeImonHuTE NCHCTBUS:

a) 73XY —8Y° +2(0,5Y° + XY)— ZV; 6) %ZY + 4(%2}’ _z )+ 37% + XY.

Bemonuute aeiictus: a) 3XY-0,2X°Y’Z —(2XY)’ +(1,2XY)* - XY;

6) —5ZY-0,4Z°YX +(0,1ZY*)* - XY — (-XYZ)’.
Brmonuute neiictBus: a) 18X°Y7:03XY* —(2X°*Y +4,8X°Z :1,6XZ);

6) —9XY’Z*:30Y*Z —(-7TXYZ+12X°Z*:0,4XZ7).

Brnumure Takue mokasaTenu CTENEHHU, YTOObI CTEHNEHb OJHOWIEHA OTHOCHUTENILHO BCEX €ro
nepeMeHHbIX Obuta paBHa 10:
03X ZY o (ZH m X Y2)Y; ) (SxY Tz
Haiinure 3akoHOMEPHOCTh M BIHUIINTE MPOMYIIEHHBINA OJTHOWICH:

N2XPY? 3 242X°Y°

~zy 2
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Il B B PassuBaeM cnocoGHOCTU U TBOPUM
15. a) Crenens MHOrounena X'YZ pasHa 6.

6) Onuounen XY*Z® uMeer creneHs, paBHyIo 8. >
B) OnHounensl XY n X°Y? sBIsroTCA MOJOGHBIMA.

r) Ommounensl 26 X°Y u —X’Y MOryT GHITh IIPHBEICHEL |

16. JlononHuTe MOCIEAOBATENBHOCTh OJTHOUJICHOB:
a) XYZ, X°YZ, X°*Y*Z, ; 6) X*Y*'Z*, X", X°Y?,

17. Brmmmre Takne TOKa3aTesd CTENEeHH, YTOOb! CTENeHb MOJTYYSeHHOTO OJHOWIEHa OTHOCUTEIHEHO
BCEX €ro MepeMeHHbIX ObLia YuCIIoM, KpaTHbiM: 1) 3; 2) 5.

a) (X°Y)")"; o) (XY’2)")".

§ 2. MHorouneHsnl. Onepaunn Hag MHOro4JieHaMmu

2.1. NMoHATEe MHOrouyneHa

f’*@ WCCINEAYEM
" “« Fie expresiile algebrice ratoionale: X2; —X° +X; X’V X+ X +2X° + X° + X +1;
ZY + XZ; XY -3X°Y*; 70+ X =2, (XY)-(ZX?): X0 — X5, (Z°Y?)-(72).
a) BEIMIINTE OHOUICHBL.
6) BeIMUIIITE MPOM3BEICHNS OJHOUICHOB.
B) BRIIHMIINTE CyMMBI OJHOUIEHOB.

Omnpenesienne
MHoro4/1eHOM Ha3bIBaeTCs alredpandyeckas CyMMa JByX WA HECKOJIBKUAX OTHOYJICHOB.

* MHOTOYJICHBI MOr'yT OBITH OT O,Z[HOI71 HJIA OT HECKOJIbKHUX NEPEMEHHBIX.

* MHOrO4YIeHBI 0003HAYAIOTCS TPOIMCHBIMHE JaTHHCKuME OykBamu (P, O, R, H, ...).

Ipumeput
P(X)=X"-2X"+5; O(X,Y)=3XY-XY+X; R(X,Y,Z)=XYZ-3.

3adanue. Beimummte 1 0603HaYbTE MHOTOWICHBI pyOpuku UCCIIEAYEM.

* Koappuyuenmamu muozounena sBisirorcss K0d3GGOUIIMEHTHI €ro CliaracMbIX.
MsuorouieH, K03 GUITHEHTE KOTOPOTO PaBHEI HYITIO, HA3BIBACTCS HY/1€6bIM MHO20-
ynenom. HyneBoit MHOTOWIEH 0003HawaeTcst 0. MHOTrOWIeH, B 3alCH KOTOPOTO
HET MEPEMEHHbIX, Ha3bIBACTCS HOCHIOAHHBIM MHO20YTICHOM.

» CraraeMoe MHOTOW/IEHa, HE COJIeprKalllee MEePEeMEHHYI0, Ha3bIBACTCS C60000HbBIM
YeHoM.

* MHOro4JIeH, COCTOSIIIIUMI U3 IBYX CIIaraéMbIX, HA3bIBACTCSI OGYUIeHOM VTN OUHOMOM,
a U3 TPEX CIIaraeMbIX — MPexuieHOM.

3ameuanue. Jlanee, kak npaBuiio, OygeM paccMaTpuBaTh MHOTOWIEHBI OT OJHOM Tepe-
MEHHOM.

L Aweopa i



f*@ WUCCNEQYEM
. * Jlanwr onHownens: 7.X - X, 3X7 - (=5X7), 8X - X - (-X), (X°)’, -7X, 5%

a) 3anummTe OJTHOWICHBI B CTAHAAPTHOM BUJIE.

0) VkaxkuTe CTeleHb KaX/I0ro OJHOYICHA.

B) 3anmmmte MHOTOWIeH P(X) B BHJIe CYMMBI IaHHBIX OJJTHOYICHOB, B TIOPSIIKE YOBIBAHHUS
HX CTCIICHEH.

r) IpuBeaure MHorouneH P(X) k cTaHIapPTHOMY BHTY.

1) Hatigure crenens MuorowieHa P(X).

e) Ilepeunciure ko3¢ punneHTs MHOTOUICHA P(X), 3an1MCcaHHOr0 B CTAaHAAPTHOM BH/IC.

k) YKaKuTe CBOOOIHBIN wieH MHorowieHa P(X).

Pewienue:

a) 7X*, -15X°, 8X°, X°, —7X, 25.

6) 4,5,3,6,1,0.

B) P(X)=X°+(-15X")+7X" +(-8X°)+(-7X)+25.

r) P(X)=X*+(-15X° +7X* +(-8) X’ +0X* +(-7)X +25.
1) Crenens mHorounena P(X) paBua 6.

e) 1,-15,7,-8,0, -7, 25. x) 25.

MHOro4JIeH OT OIHOM MEePEeMEHHOM MPECTaBIEH B candapmHuom (KAHOHUYECKOM)
BHUJIC, €CJIM €T0 OJJHOWICHBI 3aIMCaHbl B CTAHIaPTHOM BUJIC M B IOPSJIKE YOBIBAHUS UX
creneHe. MHOTOUIEH MMEET TOJIBKO OJUH CTaHAAPTHBIN BUJ.

JIBa MHOTOUJICHA MLOMNCOECHGEHHO PAGHbL, SCITU OHU UMCIOT OJWH U TOT YKE CTaH-
JIapTHBIN BU/I.

CmeneHnbro MHO2041eHA HA3BIBAIOT HANOOJIBIIIYFO M3 CTENICHEH BXOISAIINX B HETO OJTHO-
qrenoB. Crenenp MHorowieHa P(X) o6o3nauaercs grad P(X) (oT IaTuHCKOTO
gradus — crenienp). CTeleHb HYJIEBOTO MHOTOWICHA HE OIPEICIISICTCS.

I NPUMEHUM
Jlnst muorowrena P(X)=2X" — V3X =1 umeem:
a) P(X)=2X"+0X" + (—\/E)X + (=1)—— crangapTHbIii BUL;
6) grad P(X)=[";

B) ——> cBOOOIHBIN YJIEH.

Bl OBOBLUMM

* CraHJapTHBIN BUJ] MHOTOYJICHOB IIEPBOM CTETIEHH OT ITepeMeHHOH X:
P(X)=aX +b, tne a u b — neficrButenbubie yncna, a # 0.

* CraHIapTHBIN BU MHOTOYJICHOB BTOPOM CTEIEHH OT IepeMeHHOM X:
P(X)=aX’+bX +c, tne a,b,ceR, a#0.

* CraHgapTHBINA BU MHOTOUWIECHOB TPETHEH CTETIEHH OT IEpEeMEHHOI X:
P(X)=aX’ +bX* +cX +d, tne a,b,c,deR, a#0.

o0 X
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MHoOTOWIEH OT 0/IHOHM IEPEMEHHON NMEET KAHOHUYECKUH BH/I:
_ n n—1 2
P(X)=a,X"+a, X" +..+a,X +aX+a, a,#0.
Cnaraemoe a,X" HasbBaeTcs cmapuwium uienom MHOrouwneHa P(X), uucio a,

Ha3bIBaeTCs cmapuum Korgpduyuenmom MuorodneHa P(X), a koodduueHr a, —
C60OOOHBIM Y1eHOM HTOTO MHOTOWICHA.

3ameuanue. J{nst ynpoIeHHs 3alMCH KOHKPETHOTO MHOTOYICHA YCIOBHMCS OIyCKaTh
criaraemble ¢ HyJIeBbIMH Koddduimentamu, ciaraembie Buaa 1.X* samensats Ha X*, a
BIpaskenns Buaa +(—a) X" —ua —aX". Hanpumep, muorowien

X' +(-5)X+1X° +0X +3 zanmmem B Buge X* —5X° + X +3.

2.2. SHayeHue MHorou4sieHa

"*@ WUCCNEAYEM

"« BLIMHCIIHTE 3HAYEHIE MHOTOUIIEHa P(X,Y)=XY-2XY npuX =1, ¥ =-3.
Pewenue:

P(l, —3)=1"-(=3)=2-1-(-3)=3.

« Berunciute 3Hauenne Muorowiesa Q(X)=2X" - X +5 npu X =0.
Pewenue:

0(0)=2-11-[1 +5=

3aoanue. ChopmynupyiTe IpaBUIO BEIYUCICHUS 3HAYCHHS MHOTOWICHA.

I NPUMEHUM
Brruucnure 3HaueHre MHOTOYJIEHA:
a) P(X,Y,Z)=X"-Y*+Z> npuX =0, Y=1, Z=—1;
6) O(X)==2X"+X" -1 upuX =-1.
Pewenue:
a) P(0,1,-1)=/ *-| *+ °=
6) O(-1) =200+ -1 =

2.3. CnoxeHue u BblMMTaHUE MHOro4JjieHoB

"f@ WCCNEAYEM

e Jlaus! MHOTOUNeHBl P(X)=-5X"*+3X" ~2X+4 ¢ O(X)=2X'-7X"+X.
Beimonaure peiictBus:  a) P(X)+ 0(X); 0) P(X)-0(X); B) —0(X).
Pewenue:
a) P(X)+0Q(X)=(-5X"+3X" —«/5X+4)+(2X4 -7X’+X)=

=(-5X 22X+ CBX = TX ) +(—V2X + X)+4=-3X* —4X’ +(1-2)X +4.

. Awveora i




6) P(X)—0(X)=(-5X"+3X° =2X+4)-2X* ' -7X’ + X) =
=(5-DX +B+NX +(—V2 - DX +4=—T7X* +10X° —(1+~/2)X +4.
B) —0(X)=—QX*'—TX +X)=2X"'+7X’ - X.

* YToOBI CIOXKUTH (BBIYECTH) JBA MHOTOYJIEHA, HAMO CIOXKUTH (BBIUECTH) MOJIOOHBIE
cliaracMele.
* MuorowreH —P(X) sBisieTcss npomugononoscruvim Muorowieny P(X).

Ceoiicmea cnodcenus MHO2Z04IEHO8

1° Kommymamuenocms: P(X)+QO(X)=0(X)+ P(X) mis m00bIX MHOTOYICHOB
PX), OX).

2° Accounamusnocms: (P(X)+QO(X))+ R(X)=P(X)+(Q(X)+ R(X)) must imro-
obx MHorowreHoB P(X), O(X), R(X).

3° HyneBoil MHOTOHICH SIBISCTCS] HEUMPANbHbIM IIEMEHMOM TIPH CIOKESHUH MHO-

rowienoB: P(X)+0=P(X) musa moboro maorowreHa P(X).

4° Inst mo6oro muorowreHa P(X) CyIIeCTBYET npomugononoicHolil eMy MHOTOUICH

_P(X): P(X)+(=P(X))=0.

2.4. YMHOXEeHue MHOro4JjieHoB

"f@ WCCNEAYEM
S Jlansr maorowtensl P(X)=3X"-X+1, O(X)=X 1.

BhImonHuTe YMHOMKEHHE:

a) =5X7 P(X); 6) P(X)-O(X).

Pewenue:

a) 5X°-P(X)=-5X"-BX’ - X +1)=-5X"-3X* +(-5X") - (-X)+(-5X7) 1=
(53X X +[-5-(-D]" X X +(-5-1)- X’ =-15X"+5X* -5X".

6) P(X) O(X)=CBX - X+D)(X -1)=3X" (X -)-X - (X-D)+1(X -1)=
X 3X - X+ X+ X —1=3X’—4X*+2X 1.

* UTOOBI YMHOYKHTH OTHOYWICH HA MHOTOWICH, HAJIO YMHOXKHTH 3TOT OJJHOWICH Ha KaX10€
cllaraeMoe MHOTO4ICHA U MOJTyYeHHbIE POU3BEICHHS CI0KHTh.

* Yto06b1 yMHOXKHUTH MHOTOWICHBI P(X) 1 O(X), HaI0 KaKa0€e cllaraeMoe MHOTOWICHA
P(X) ymHOX)HTE Ha Kaskmoe ciaraemoe MHorowieHa (J(X) 1 Moy YeHHbIE TIPOM3BEICHHS
cnoxuth. [Tonyuenusiid MaorowteH (P(X)-O(X)) npuBOAST K CTaHAAPTHOMY BHUJTY.

egrad (P(X)-Q(X))=grad P(X)+ grad O(X).
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Csoiicmea yMHOMCEHUA MHO20UIEHO8

1° Kommymamuenocms: P(X)-Q(X)=0(X)-P(X) mis 100X MHOTOWICHOB
PX), 0X).

2° Accoyuamuenocme: (P(X)-O(X)):- R(X)=P(X)-(O(X)-R(X)) s mro0bix
mHorowieHoB P(X), O(X), R(X).

3° P(X)-0=0 mnus mro6oro muorowieHa P(X).

4° 1 sABISIeTCSI HEUMPAILHBIM ITNEMEHNOM TIPU YMHOKSHUN MHOTOUYICHOB:
P(X)-1=1-P(X) mns moboro mHorowieHa P(X).

5° YMHOXEHHE MHOTOUYICHOB OUCHPUOYMUBHO OMHOCUMENbHO CLOMCeHUS (8bI4U-
manusn): P(X)(Q(X)ZR(X))=P(X) - QX)L P(X)-R(X) nmst moObIX MHO-
rowieHoB P(X), O(X), R(X).

Il NPUMEHUM
Jaub maorowtenst P(X)= X" +1, O(X)=-2X", R(X)=X"*-1.

BeinonHuTe 1€iCTBYS M 3aITUIIUTE NOTy4YE€HHbI MHOTOWIEH B CTAHAaPTHOM BHUJIE:
a) P(X)-(Q(X) = R(X));
6) P(X) O(X)~—P(X)R(X).

CpaBHUTE M0JIy4EHHBIE PE3YJIBTaThI.

Pewienue:

a) P(X)- (O(X)=R(X)=(X+1)(2X" =X +1)=
X =X X+ X -2 =X =X+

6) P(X)-Q(X)~P(X) R(X)= (X’ +1)-(-2X ")~ (X" +1)-(X* = 1) =
X (2XH)-2X"-X"+X -X*+1=] X"~ -+ +

Bw1600: TlonyyeHHble MHOTOUJICHBI , TaK KaK UMEIOT

2.5. PasnoxeHne MHOro4JjieHOB Ha HenpuBogauMbie MHOXUTENN

*"@ WUCCNEQYEM
o ° PaSJ'IO)KI/ITe Ha HerI/IBOJII/IMI)IC MHO>XXHTECJIU MHOTOYJICH:
a) X' +4X%; 6) X’ -3X +3X-9; B) X’'—1; 1) 27X’ +1; 1) 2X +X-3.
Pewenue:
a) X'+4X=X"- X" +4- X’ =X (X" +4).
6) X' -3X°+3X-9=X-X"-3-X"+3-X-3.3=
=X (X =-3)+3(X =3)=(X =3)(X* +3).
B) X' —1=(X-1)(X*+ X +]).
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r) 27X’ +1=3X)’ +1=CX +1)(9X* -3X +1).
1) Haitnem pemmenus ypasaenus 2x” + x —3 = 0, COOTBETCTBYIOMIETO TPEXUIIEHY.
[Momyuaem x, =1, x,= —%. Torma 2X° + X —3=2(X - 1)(X +%) (TTposepsre!)

Wrax, 2X° +X—3=(X—1)(2.X+2%)=(X—1)(2X+3).

Pa3noxuth MHOTOUWIEH Ha HEMPHUBOAUMBIC MHOXKHTEIN — 3HAYUT MPEICTABUTH €T0 B
BUJIE TIPOM3BEIEHHS JIBYX WM HECKOJIBKUX HEMPUBOAMMBIX MHOTOUIEHOB, CTENEHH
KOTOPBIX He MeHbIme 1. MHOTOUIEH SIBISCTCS HEenpueoOUMbIM, €CIA €T0 HEIb3sI
PAa3IIOKUTh HA MHOMKUTEIH.
Memoosl paznoxcenus MHOZ0UNEHO8 HA MHOICUMENU
¢ Memoo evinecenun oougezo muoycumenn: XY + XZ+XT=XY +Z+7);
¢ memoo epynnuposku: XQ+Y0O+ XP+YP=(XQO+ XP)+(YO+YP)=
=XQ+P)+Y(Q+P)=(Q+P)X+Y);
¢ PopMYTIBL COKPALUEHI020 YMHOMCEHUS:
- (hopMyIa CBeJIeHHs K KBapaTy CyMMEI (pasHocTn): X +2XY +Y* =(X £Y)?,
- hopmyra cBenenus k KyOy cymMmbl (pasHoctr): X° +3X° Y +3XY’ Y’ =(X 1Y),
- hopmyra pazHoCTH KBaapaTtoB: X —Y’ =(X =Y )(X +7Y),
- opmyna cymMme! (pasHocTr) Ky6oB: X 1Y’ =(X £ Y)( X' FXY +Y7);
¢ paznosicenue HA MHOMNCUMENU MPEXUTIEHA 6MOPOU CHIEnEeHU:
aX’+bX +c=a(X —x,)(X —x,), 7€ X,, X, — PElIEHUs COOTBETCTBYIONIETO eMY
ypasrenns II crenenu II ax’ +bx+c=0, a #0;

¢ KOMOUHUPOBAHHBIE MEMOObL.

3ameuanue. q)OpMy.HLI COKpAlICHHOI0 YMHOKCHUA UMCIKOT MECTO U JIsI MHOTOYJICHOB.

Bl NMPUMEHUM

* Bomonnure neiicteusa: a) (2X° +X)7; 6) (1-5X)°.
Pewienue:
a) QX+ X)) =X +2-2X X+ X =+ +X%;
6) 1-5X)" =3[ +3 - ’= +l -
* Mcnionb3yst u13y4eHHbIE (OPMYITBI U METOIBI, Pa3JIOKHUTE HA HEMPUBOAMMBIC MHOKUTEITN
MHOTOUJICH:
a) X°-16X"; 6) X' -5X°+3X-15; B) X'—1;
r) 64X° +1; n) (6X =5)" —(5X -4); e) 0,2X° - X -10.
Pewienue:
a) X°—16Xx*= [ -16- =X"-(_ - )
6) X' —5X°+3X-15= - X°-5-X*+3X-3.| =

=X -5+ -x-1 )=

>
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B) X'—1=(X"-D)(X*+)=(X =X +1)(X*+1);

r) 64X’ +1=(4X) +1'=(4X +1)(16X> —4X +1);

1) (6X =5)" =(5X =4)" =[(6X =5)—(5X =4[ (W 1)+ (I - [0)] = 10 1

e) Haiinem pemrenus ypasuenus 0,2x° —x—10=0, cOOTBETCTBYIOIIET0O TpeXdIeHY
0,2X* — X —10. Iomyyaem x,=-5, x,=10. Torma 02X*-X-10=0,2-

Urak, 0,2X° — X —10=0,2(X +5)(X —10).

ynpa)KHeva n 3apgaiun

B dukcupyem 3HaHus

1. Jlaner muorounenst P(X)=X’-3X" +\2X+1u oX)=X'"-X"+X’ — X +4/5.
a) Iepeuncnute kodhumentsr muorowreHoB P(X) u Q(X).
0) YkaxuTe cTeneHu oxHowieHoB MHorowieHoB P(X) u O(X).
B) Haiinute crenenn muorouwnenoB P(X) u Q(X).
r) Borancnure 3Hauenne muorowreHa P(X) mpu X =2.
1) Beraucnure 3nadenne muorowiena Q(X) mpu X =-2.
2. Jlansr muorounensl P(X)=-X*-8X +X*-3X u O(X)=X’+5X".

1) BeimonnuTte neictBus:

P(X)+0(X)=5(X); P(X)-0(X)=D(X); O(X) = P(X)=R(X).
Berancnure u cpaBHuUTE:!
a) 8(3) ¢ P3)+00); 6) D(-1)c P(=1)=O(=1).

2) Vkaxute crenenn muorownenon: S(X), D(X), R(X).
3) Haiigure cootHomenue Mexay mMaorowieHamu D(X) u R(X).

3. Jdamsl MHOTOWIeHE P(X)=5X"-1; O(X)=5X"+1; R(X)=X"*+2X" +1.

Haiigure:
a) P(X)+0(X)—-R(X); 0) P(X)-0(X); B) P(X)-R(X);
) P(X)-O(X) - R(X); n) P*(X); e) P*(X)-Q*(X).

4. JlomonHuTe 10 KBajpara JIBy4JIeHA:

a) 16X7 +..+1; 6) 9X* —...+25; B) X>+10X +..; r) 3X° —...+64.
5. Pa3noxxute Ha HEMPUBOJMMBIE MHOXKUTEIH METOJOM TPYIIHPOBKH:

a) 7X*—9X° —7X*+9X; 6) X'+ X' -X>-X; B) X’ —5X°+4X -20.
6. Pa3noxxuTe Ha MHOXHUTEIH, MCHOIb3Ysl (GOPMYITBI COKPAIEHHOTO YMHOXKCHHUSI:

a) 25X° 10X +1;  6)025X°+ X +1; B) X’ —6X*+12X-8; 1) X +3X°+3X+1.
7. Wcnonb3yst popMysbl pa3HOCTH KBaJpaToB, CYMMbI U Pa3HOCTH KyOOB, pa3lIOKHUTE Ha MHO-

JKUTEIN MHOTOYJICH:

a) 0,64X° —1; 0) 5X* —45; B) 125X° —64; r) 729X° +1.

8. Pa3J'IO)KI/ITe Ha MHOXUTCIIU TPEXUJICH!:
a) X2-2X-8; 6) 4X° -3X —1; B) — X7+ X +2.
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9. Jlausr muorounenst P(X)=2X"-X n O(X)=X"+1.

a) grad P(X) > grad O(X). b
6) O°(X)=X"+2X"+1. <
B) P(X)+0(X)=2X"+X* - X +1.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM
10. Taubl Muorounensl P(X)=8X’ - X’ +10X—+/7 n O(X)=mX’+kX*+pX +n
(m, n, k,pe R).
a) Haiigure 3HaueHMs: ACHCTBUTENBHBIX [APAMETPOB /M, 1, K, p, NP KOTOPBIX MHOTOYICHBI
P(X) u O(X) TOXIECTBCHHO paBHBI.
0) Ykaxure crenenn muorowieHoB P(X), O(X).
B) [lpu kakux 3HAYEHHSX ACHCTBUTEIBHBIX MAPaMeTpoB m, N, k, p muorowien Q(X) siBisieTcs

HYJIEBBIM?

r) Beruucnure: P(—1), P(0), O(-1), O(0).

11. Hanst muorowtensl P(X)=X" —TkX*+2X -k u Q(X)=—-X"+ X’ -2X +k.
a) Bemonaure geiicteust: S(X)=P(X)+0(X), D(X)=P(X)—-0(X).
6) Vkaxute crernenn mMuorowieHoB S(X), D(X).
B) Haiimure 3HavueHme AefCTBUTENBRHOTO MapaMeTpa k, mpu Kotopom P(X) sBisieTcst IBY<ICHOM,
a O(X) — TpexuieHOM.
r) Haiinnre 3HaueHne aeficTBUTENBHOTO HapaMerpa k, npu kotopoM S(X) SBISETCS OHOUICHOM
BTOPOil CTENEHHN.

12. Ucnonb3ys uzydeHHbIE (HOPMYIIBbI, PA3I0KUTE Ha HENPUBOAUMBIE MHOXUTEIM MHOIOYJICH:

a) (6X +3)* —(5X —4)*; 6) 8X° — (X -5)’; B) 125X° +(X +1)°.
13. Pa3noxuTe Ha HENPUBOAMMBIE MHOMKUTEIN MHOTOYJIEH:

a) X' +2X*(X-2)-8; 0) X°—4X*+4;

B) X' - X’ +5X7+5X; N X —X*+2X+2.
14. Pa3noxxnute HA MHOXHUTEITH TPEXUICH:

a) 8X7 +3X —0,5; 6) —0,1X> - X —20; B) X —/5X 2.

B B PassuBaem cnoco6HOCTM U TBOPUM
15. Jlan muorouten R(X)=aX’ +bX* +cX +d, a,b,c,deR.
a) Haiinute crenens MuorowieHa R(X) B 3aBUCMMOCTH OT 3HAYEHHI MapameTpoB a, b, ¢, d.
0) Haiinure 3Hauenus napamerpos a, b, ¢, d, ecm: R(0)=1, R(-1)=0, R(1)=-1, a=c.
16. Jlau muorounen P(X)=aX*+2X>+bX -X’+c, a,b,ce R.
a) Haiizure 3nagenus mapamerpos «, b, ¢, mpu kotopsix SX* —X° +2X° —8 — cranmaprHsiit
By MHorowieHa P(X).
6) 3anmmuTe B cTaHaapTHOM Buae muorowieH Q(X), ecnu u3BectHo, uto P(X)+ O(X)=0.
17. Haitmure 3HadeHust AeHCTBUTENBHBIX TApaMeTPoOB d, b, ¢, d, e, Ipu KOTOPBIX
—P(X)-P(X)=aX'+bX’ +cX +dX+eu B(X)=X"—1, P(X)=2X"—-X+5.
18. Haitmure muOTOWIEeHB P(X) BTOPOH CTENEHH C ACHCTBUTEILHBIMU KOA(PHUITHEHTAMH TaKHe,
uto P(a’)=(P(a))’ mnst mobGoro e R.

19. Pa3noxxure Ha HENPUBOAMMBIE MHOMXKHUTEIU MHOTOUJIEH:

a) X' +3X* -4 6) X —16, neN’; B) X' - X, neN.
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§ 3. leneHne MHOro4JieHoB

3.1. AeneHne MHOro4sieHa Ha MHOro4JieH

1~ UCCNEOYEM
" "« Jlan muorownen P(X)=4X>+24X u ogHouneH 4X.
Beimonaute aenenne P(X): (4.X).
Pewenue:
PasnoxuB Ha MHOkHTENH MHOTrowIeH P(X), momyuum:
P(X)=4X*>+24X =4X-(X +6).
Torma P(X):(4X)=[4X - (X +6)]:(4X)=X +6.
B Takux ciydasx roBopsrt, uto MHOrowieH C(X)= X + 6 sABIsieTCs wacmHblm OT JCICHUS
muorowiena P(X)=4X’+24X na omnounen 4X, nockonsky P(X)=4X-C(X).

« Jlausr muorowtensl P(X)=X"—5X* - X+5u O(X)=X"—-1.

Beimosnaute genenre P(X): OQ(X).

Pewenue:

Pa3noxuB Ha MHOXKHUTENN MHOrowIeH P(X), moayuum:

P(X)=X'-5X’-X+5=X(X=-5)—(X=-5)=(X=-5)X’-D)=(X"-1)(X -5).

3uaunt, P(X)=0(X) (X —5). Torna P(X):0(X)=[0(X)- (X -9)]:0(X)=X -5.

Urax, mHorounen C(X)=X —5 sBusercs uacmHuuvlm OT JEJIEHHUS MHOTOYJICHA
P(X)=X’-5X"—-X+5 na muorounen Q(X)=X"—1, nockoneky P(X)=Q0(X)-C(X).

Ormernm, uto grad C(X) =grad P(X)—gradQ(X)=3-2=1.

3ameuanue. Muorounen Q(X)=X’—1 Takxke SABIACTCH yacmuuiM OT JENCHHUS
muorouwrena P(X)=X’-5X°-X+5 wna muorouren C(X)=X -5, Tak Kak
P(X)=C(X)-O(X).

3.2. Teopema geneHna ¢ octaTtkomM. Anroputm genieHumsa

"'@ WCCNEAYEM
" e Jlanst muorouwnenst P(X)=2X"-3X’+X+1u Q(X)=X"+1.
Brisicaure, genurcs au MHorowieH P(X) Ha mHorowieH O(X).
Pewenue:
Honyctum, uro P(X) nenurcs Ha Q(X), To ecThb cymecTByeT Takoi maorowien C(X), 9ro
P(X)=0(X)-C(X). )
YacrHoe C(X) sBsieTCss MHOTOUYICHOM TI€PBOM CTEIEHH, TIOCKOJIBbKY
gradC(X)=grad P(X)—grad Q(X)=3-2=1.
Tak xak MHOrOwIeH repBoii crenenn C(X) samuceiBaetes B Busie aX +b, a, be R, a #0,
10 P(X)=2X"-3X"+X+1=0(X)-(aX +b)=(X" +1)(aX +b) =
=X-aX+X’-b+aX+b=aX" +bX* +aX +b.
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IMpupaBHuBas K03()GHUIUEHTHI TPU OJANHAKOBBIX CTEHEHSX JBYX TOXKICCTBEHHO PaBHBIX
MHOTOUJICHOB, MIOJIy4YUM CUCTEMY YpaBHeHud @ =2, b=-3, a=1, b =1, kotopas He umeeT
pereHni. 3Ha4YnT, IPEIIOJI0KEHHUE JIOKHO, TO €CTh He cylecTByeT MHorowieH C(X), yanoB-
nerBopsitomuit yenouio (1), a motomy muorowteH P(X) ue aenutcst Ha maorowieH Q(X).

Ormerum, ut0 P(X)=2X" -3X’ + X +1=2X"+2X -3X’ -3-X +4=
=2X(X?+D)-3(X°+D)-X +4=2X -3)(X* +1)+ (=X +4).

B 3ToM cirydae ToBOpST, 4TO MpH jeneHnn MEorowresa P(X)=2X’-3X’+ X +1 na
muorowien Q(X)= X’ +1 mnonyunwnu nenonnoe uacmnoe 2X —3 u ocmamox —X + 4.

Crenenb octarka —X +4 paBHa | ¥ MeHbIIE cTeNeH: AenuTes X +1, koTopas paBHa 2.

* Bemomnnute nenenne (2X° —3X° + X +1):(X° +1).

Pewene: =y xs 3x* 1+ X +1| X 41
2x° +2X  [2x-3

“3XT - X+1

S -3x =3

— x4

OnuiteM aizopumm 0enenus 08yx MHOZOUIEH08 HA IPUMEPE TAHHOTO YIIPAKHECHUSL.

v Jlenum ogHowen 2.X ’ na omHouwnen X wu MoJTyyaeM B 4acTHOM 2 X.

v VYmuoxaem 2.X Ha nenurens X +1 u MoJIy4aeM 4acTUYHOE Tpou3BeneHue 2.X 12X,
KOTOPOE BBIUUTAEM M3 JICTUMOTO.

v' CHocuM 1 u monydaem jgenumoe —3.X ’— X +1; memum omHOwIeH —3X > Ha omHO-
uten X’ WM TOJydaeM B 4aCTHOM —3.

v VMuOX)aeM —3 Ha aenureab X - +1 1 BBIUMTaeM 4acTHIHOE npousBencHue —3.X 2_3u3
33X - X +1.

v Jlenumoe 3ameHsieM Ha —X +4, HO JIeJIeHHe Hellb3sl MPOJIOJKUTh, TaK KaK OJHOWICH X
HEBO3MOXKHO Pa3JeNNTh Ha ojHOWIeH X °. ITomyummn HemomHoe yacTHoe 2X —3 n
ocratok —X + 4.

Omesem: 2X° =3X° + X +1=(X" +1)-(2X =3)+ (=X +4).

3ameuanue. Kak npaBusio, BEIYMTAHUE Yac- N 2X°-3X2+ X+ 1| X7+1
TUYHOTO TIPOU3BEACHHUS U3 JACTUMOTO 3aMe- -2X° -2X 2X-3
HSETCS UX CJHOXKEHHUEM, IIPU 3TOM KaxI0€ -3X*> - X +1
cllaraeMoe YaCTHYHOTO TIPOU3BE/ICHUS OepeT- +3Xx°? +3
Cs C IMPOTUBOIIOJIOKHBIM 3HAKOM: — X +4

Teopema 1 (Teopema /ejleHHSI C OCTATKOM)

ITycte P(X) u O(X), tne O(X)#0, — MHOTOYICHBI ¢ ACHCTBUTEIBLHBIME KOA(dH-
nueHTaMu. Torma cymniecTByroT Takue MHOrowiensl C(X) u R(X), uTo:

a) P(X)=0(X)-C(X)+R(X), tne R(X)=0 mm grad R(X) < grad O(X);

6) mHorowenbl C(X) u R(X) ompeneneHbl OMHO3HAYHO.
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Bl NMPUMEHUM

* Bemonnnre genenne P(X):0(X), ecmt P(X)=X"+3X° - X> +5X +2,
O(X)=X">-5X—4.

Pewenue: + X'+ 3X - X'+ 5X+ 2 |X*-5X-4
-X'+ 55X’ + 4x? X+ X +4

N X'+ X'+ 5%

- X'+ X'+ X

X+ X+ 2
+ 2
- X+ X +
X+

CrnenoBaTeiabHO,
P(X)=X*"4+3X = X*+5X+2=(X>=5X—4)- (X’ +8X +43)+252X +174, rue
nenonHoe yactHoe C(X) =X’ +8X +43, aocratok R(X)=252X +174.

gradQ(X) =2, grad R(X) =1, 3naunt, grad R(X) < grad Q(X).
I 3ameuanue. Eciu ocratok R(X) ot menenuss P(X):Q(X) siBisieTcss MHOTOYJICHOM

HYJICBO# CTEMEHH, TO €CTh OTJIMYHBIM OT HYJISI YHCIOM, 0003HauuM R(X) =r.

3.3. JeneHue MHOro4sieHa Ha gBy4jieH X —o

"*@ UCCIEQYEM
" " Jlan muorowten P(X)=X’—4X +9 u msyunen Q(X)=X +1.
a) Bemmonaute nenenne P(X): Q(X). 6) Haiigure P(-1).

Pewenue:
a) + X —4X+9 | X +1
-X’- X X =5
43X +9
SX +5
14
Urak, C(X)=X —5 sBunsercs HenonHeIM 4acTHbM, a R(X)=14 — ocrarkom npu
nenennn P(X) va QO (X).

6) P(-1)=(=1)"—4-(=1)+9=14. Ormernm, uto R(X)=P(-1)=14.

* lar muorowien P(X) u nywten Q(X)=X —a.

OmpenenuTe, UICTHHHO JIM BhICKa3bIBaHue ,,OcTaToOK OT jeneHns MHorowreHa P(X) Ha
aBydieH X — O paBeH 3HaucHMIO MHorowieHa P(X) mpu X =o ™.

Pewenue:

Paznennm muaorowren P(X) Ha neyuanern X — ¢r. CorltacHO TeopeMe O ACIEHHUH C OCTaTKOM
JUISE MHOTOYJIEHOB TIOJTyYaeM:

a) P(X)=(X-0)C(X)+R(X), rne C(X) — gactHoe, a R(X) — 0CTaTOK IpH IeIICHUN
mHorowreHa P(X) ua nywren X —o;
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6) grad R(X)<grad(X —cr). Ho grad(X —o)=1.3unauur, grad R(X)=0, 10 ecTh
mHorowieH R(X) — uucno: R(X)=r.

Urak, P(X)=(X —a)C(X)+r.

Ipu X =o nonyyaem P(a)=(a—0a)-C(a)+r & r=R(X)=P(x).

CnenoarensHo, BbickasbiBanue R(X)= P(o) uctunnao. Tem caMbiM, JOKa3aHa

Teopema 2 (Teopema Besy')

Ocrarok ot aeneHuss MHorowieHa P(X) Ha aBywien X —a paseH P() (1o ectb
3Hayenuro Muorowiena P(X) npu X =).

Bl NPUMEHUM

o 4 2
 Haiigure ocratok ot geneHust muorowicHa P(X)=X"+mX +mX —1 na nsy-
e X —m, eCiiu U3BECTHO, YTO OCTATOK OT jesieHus MHorowieHa P(X) va neywien X —1
paBeH —6.

Pewenue:

U3 yenosus P(1) =—6 (cormacHo Teopeme Besy) cienyer, 4ro:
P4m-P+m-1-1=—6 < 2m=—-6 < m=-3.

Cnemosarensio, P(X)=X"-3X"-3X-1.

Ocratok ot aeneHusi mHorowieHa P(X) Ha aBywieH X + 3, cornacHo Teopeme be3y,
paBen P(-3)=(-3)"-3-(-3)’-3-(-3)-1=62.

Omeem: r =62.

3ameuanue. Muorowien P(X) nemutcs 6e3 octaTka (Hameno) Ha IBywieH X — (¢, eciu
P(o)=0.

YnpaxHeHus v 3apaumn

B dukcupyem sHaHus

1. Onpexnenure, ucturaO 1 BbickasbBanne P(X)=0(X)-C(X)+ R(X), rue:
a) P(X)=X"-7X-13, O(X)=X-4, C(X)=X+3, R(X)=-1. |~
6) P(X)=X"-10X>-X-10, O(X)=X"-1, C(X)=X+10, R(X)=3. @
B) P(X)=2X*"+X’+2X+1, O(X)=2X"+1, C(X)=X"-X, R(X)=X+3.
2. Jlan muorowten P(X)=X"+X’>-5X-5.
Beinmonnute nenenue:
a) P(X):(X —1) u cpaBaure octatok ¢ P(1);
6) P(X):(X +1) u cpaBuute ocratok ¢ P(—1);
B) P(X): X wu cpasuure octatok ¢ P(0);

r) P(X):(2X +1) u cpaBHHTE OCTATOK C P(—%).

Y Oreenn besy (1730—-1783) — ¢panity3ckuii MaTeMaTuK.
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3. Ilpumensis Teopemy besy, Haiimure ocrarok ot aeneHus muorourena P(X) na asywien Q(X),

€CJIIn.
a) P(X)=X>+2X +1, 0(X)=X +1; 6) P(X)=-3X’+X, O(X)=X-5;
B) P(X)=8X +2, O(X)=X +3; r P(X)=3X’-X+81, Q(X)=X-3;

N PX)==2X'+X’+X>+2, OX)=X+1, ¢ P(X)=X'+X'—X+8, O(X)=X+2.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM
4. Bemonuaute genenne P(X):Q(X), ecou:
a) PX)=X"-3X"+X-9, O(X)=X";
6) P(X)=2X"-X"+4, 0(X)=X"-X;
B) P(X)=-5X’+X’-X+4, O(X)=X"+1;
N PX)=X"-X"+X, O(X)=X"—1;
1) P(X)=2X"+X*+5X+60, O(X)=X +3.
5. HaiignTe HEMoONHOE YaCTHOE M OCTATOK HpH JeieHuH MHorowieHa P(X) na apywien Q(X), eciu:
A PX)=X"+X+X +X, O X)=X+2;
6) P(X)=-5X'-X"+X>-2X-6, O(X)=X-1;
B) P(X)=2X"-3X"+4X + X’ +2, O(X)=X —4;
r) PX)=X"+2X*"+1, Q(X)=X+1;
o) PX)=X'"+X’+X+1, O X)=X-3;
e) P(X)=X°*—125, O(X)=X /5.

Il B B PassuBaeM cnocoGHOCTU U TBOPUM

6. HaiinuTe 3Ha4eHusl AEHCTBUTENBHBIX TAPAMETPOB d, b, €CITH U3BECTHO, YTO CYIIECTBYET JBYICH
P(X) Takoii, uto:

(X’ —aX’ —bX +1): P(X)=X" - X +1.

7. Haiigure muorowier P(X), eciu 0JHOBPEMEHHO BBIMOIHEHBI YCIOBHS:
a) octatok ot aenenns P(X) ma Q(X)= X" —2 paBeH KBapaTy 4acTHOTO STHX MHOIOUICHOB;
0) P(-2)+ P(2)+34=0.

8. Haiigure 3HaueHust NeMCTBUTENHHOTO MapaMeTpa d, IPH KOTOPBIX 7 SIBISIETCS OCTATKOM OT
nenennst muorowrena P(X) na asyunen Q(X):

a) P(X)=X"+a’X*+3aX +1, O(X)=X -1, r=12;
6) P(X)=X'+a’X*+3aX +1, Q(X)=X -1, r=6;
B) P(X)=aX’+a’ X’ +3a+1, Q(X)=X+1, r=0.

’ ® 3a0aua 014 4eMnUOHOG | 9. Ipu memennu muorourena P(X)=X’—aX’+bX -1
noouepernao Ha O (X)=X, O,(X)=X+1, O,(X)=X — 2 nomy4aercs OIUH U TOT Ke OCTa-
tok. Haifnute ocratok ot aernenns P(X) ma O(X)=X"-3.
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§ 4. KopHu MHOrouneHos
"f@ WUCCNEAYEM

"« Jlan MHOrouIeH P(X)=X’-5X*+4X. Haiifure neiicTBUTeNbHbIE YNCIa O, TIPH

kotopbix P(or) =0.

Pewenue:

Pemraem ypasnenue x° —5x° +4x=0, coomsemcmeyrouwee muorouneny P(X). Ero
pemenuamu sistored x, =0, x, =1, x, =4. (IIposepsre!)

Torma P(0)=0, P(1)=0, P(4)=0. Yucna 0, 1, 4 sBisitorcst kopHsimu MaOrowiena P(X).

OmnpenesieHue

JIeHCTBUTENILHOE YUCIO (¢ Ha3bIBAETCS KOpPHeM MHorouwieHa P(X), eciu 3HaueHHE
muorourena P(X) mpu X =@ paBHo Hymo, T. €. P(or) =0.

3ameuanue. UtoObl HAWTH KOPHU MHOZOUIEHA, HAJIO HAUTH peuteHUs COOMEEmMCmeyro-
ujeco0 emy ypasHeHus.

Bl NPUMEHUM

» Haiiaure kopan MuoTounena P(X)= X’ —3X —2.
Pewenue:
Pemmmm ypaBrerue x° —3x —2 =0, cooTBeTCTBYIOIIEe MHOrouneny P(X)=X"—3X -2,
Honyuaem x° —3x-2=0 (X’ —4x)+(x-2)=0= x(x’ -4+ (x-2)=0
S (x-x(x+2)+1]=0= (x-2)(x*+2x+) =0 (x-2)(x+1)’ =0
< x=2 wm x =—1. CaenoparenbHo, KopHsiMu MHOTOWIeHa P(X) sBistrorest 2 m —1.

Kopens o =2 sBuseTcs npocmuim KopHem, a KOpeHb O =—1 — 080tinbiM KOpHEeM
muorowtena P(X) =X’ —-3X -2=(X -2)(X +1).

Omnpenesienue

JleHCTBUTENBHOE YHCIIO (O HAa3bIBAETCS KOpHeM KpaTHocTH m, me N, MHorodena
1

P(X), ecu P(X) penurcs Ha (X —)” u ne genutcs na (X —o)"".

* Ecmm m =1, 10 O¢ Ha3bIBaeTcst npocmuim Kopuem MHorowreHa P(X).

*[Ipu m =2 unu m =3 TOBOPAT O 06OUHOM U MPOIIHOM KOPHE COOTBETCTBEHHO.

Ipumep
Yucno o = —2 — TpoitHoii kopers MEOrounena Q(X) = (X +2)* (X + NG ), Tak kak Q(X)
nemutest Ha (X +2)°, Ho He nenures Ha (X +2)*.

Teopema 3

[Tycte P(X) — HeHyneBOW MHOTOWIEH. J[eHCTBUTEIBHOE YUCIO (f SBJISETCS KOPHEM
MHorowieHa P(X) Torna u Toibpko Tora, korna P(X) nenurcs Haieno Ha ouHoM X — o
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ﬂoxa3ameﬂbcmeo

Iycte o — kopens MHorowieHa P(X), to ects P(a) =0. Torma, comiacHo Teopeme o
JICTICHUHU C OCTaTKOM JJIs1 MHOTOWICHOB, CIEAYET, YTO OCTaTok oT nenenus P(X) Ha X —«
paBeH Hyit0. 3HauuT, MHOTOWIeH P(X ) nenurcs 6e3 ocraTka Ha JBy9wIieH X — (L.

OopartHo, mycth MHOTOWICH P(X ) nenutces 6e3 ocrarka Ha aBywieH X — . Torma cymect-
Byer takoii MHorowieHn C(X), uto P(X)=(X—-o)-C(X) u P(a)=(a—-o)C(x)=0.
3uaunt, P() =0, TO ecTh ¢ siBiIsIeTCS KOpHEM MHOrodwieHa P(X).

Il NPUMEHUM

* Mausl MHorowtenst P(X)=3X"-X-2 u O(X)=X —1.
Omnpenenute, aenutcst i muorowien P(X) na nsywien Q(X).

Pewenue:
JeiictBurensHoe uncio 1 seisiercs: kopaem MHorowieHa P(X). Tak kak P(1) =0, To B

cuity Teopembl 3 MHorowien P(X) nenurces Haueno Ha apywieH Q(X) =X —1.

YHpa)KHeva n 3apgaiun

B dukcupyem 3HaHus

1. Kakue u3 uucen —1; —0,5; 0; 2; 5 ABIAOTCS KOPHSAMH MHOTOYJICHA:

a) P(X)=-3X"-X"+2; 6) Q(X)=5X"-3X"+2X7;
B) R(X)=(X-5)(X-0,5)(X-2); r HX)=X*-1?

2. CocraBbT€ MHOTOYJIEH BTOpOI71 CTCIICHU IO €0 KOPHAM:
a) —%H—%; 6)\/51/12\/5; B)—lu 5.

3. Ucmunno wim Jloocno?

a) o =-2 sBnusercss KopHeM MHorodnena P(X)=X"—X"*+8X.
6) o0 =-3 sBnsercs kopHem MHorounena Q(X)=-X"+6X° —8I. e
B) o0 =0 sBisiercss kopHeM Muorowtena H(X)=X" - X"+ X -1. @
r) a= % sBnseTcs KopHeMm MHorodnena R(X)=2X*+3X° - X +5.

4. JlaHBI MHOTOJICHBIL:
a) P(X)=3X"-X-2u QX)=X-1; 6) P(X)=X'-X"+X u Q(X)=X;
B) P(X)=-02X"-X>+4u Q(X)=X +3.

Jenurcst mn Haneno muorowieH P(X) va muorownen Q(X)?

H B dopmupyem cnocoGHOCTU U NPUMEHSIEM

5. JIOTOJHUTE TaKUMH JICHCTBUTEIBHBIMH YMCIAMH, YTOOBI MOJIYYECHHBIH MHOTOYJICH:
1) umen aBa MPOCTHIX KOPHS;
2) UMen IeWCTBUTENBHBIN KOPeHb KPaTHOCTH [BA;
3) He UMen AeHCTBUTEIHHBIX KOPHEH.
a) P(X)=4X’—-4X+ 6) P(X)= X’ -10X +25;
B) P(X)=3X"+ X+ r) P(X)=X"- X-
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6. Haiinure neficTBUTEIbHBIE KOPHH MHOTOUICHA:
a) P(X)=3X*'-X*>-2; 6) P(X)=X"—-5X"+6X;
B) P(X)=27X"-1; r) P(X)=16X"—64.
7. a) CocTaBbTe MHOTOWICH BTOPOH CTEIEHHU, KOTOPBI MMeN Obl ABOWHOW KOpPCHBD;,
0) cocTaBbTE MHOTOUWICH TPEThEH CTEIEHHU, KOTOPBI MMea Obl TPOMHOH KOPEHB;
B) COCTaBbTE€ MHOTOYICH TPEThECH CTENEHH, KOTOPBI MMeI ObI MPOCTOM KOPEHb M TBOHHOM KOPEHb.
8. Jansl muorowrens:: a) P(X)=X'-X’-X-1u O(X)=X+1;
0) PX)=X"-X"-X-1uQ(X)=X-1;
B) PLX)=X"'-3X"-X>4+9u Q(X)=X-3.
Bsusicaure, nenutes u 6e3 ocratka muorowreH P(X) ua npyunen O(X).

9. HaiinuTe, KakoBa KpaTHOCTb KOPHS O =—5 MHOrOWIEHa:

a) P(X)=X?+10X+25  6) P(X)=X +15X>+75X +125; B) P(X)=X"—625.

H B B Passusaem cnocoGHOCTM U TBOPUM
10. Jlan muorouren P(X)=QGBa+b)X* +6X(a—b)+11.

a) Haiinute neifctutensubie uncna a u b, npu kotopeix P(X)=-2X>-5X +11.

0) Haitnure xopuu muorowiena P(X).

11. Haiimure neiictButenbHbie KO3(GGHUIMEHTH @ U D, eciii U3BECTHO, YTO MHOTOWICH
P(X)= X' =5X°+8X° +aX +b nenurcs Ge3 ocTaTka Ha MHOTOUWICH oX)=(X- 1)2.

’ ® 3adaua 0na YemMnuoHnos | 12. Jlan muorounen P(X)=X'+aX +bX+c, a, b, ceR
JIOKaKHTE, YTO HE CYIIECTBYET ACHCTBUTENBHBIX YHCEN @, b, ¢, IpU KOTOPBIX MHOTOWIeH P(X)
memuTcst 6e3 ocratka Ha Muorounen OQ(X)=X’ —X.

§ 5. AeicTBua ¢ anrebpanyeckmmm gpoosamm.
NMoBTOpPEHUE un ponosiHeHue

5.1. NMoHaTue anre6pauvuyeckoit gpoodun
”@ WUCCNEQYEM

* Jlana anreOpanyeckas 1poob

X’(1+X)
(X+D)’4X-X°)

a) Haiinure na MaokectBe R 06macth 1onmycTMMBIX 3HaYeHMI anreGpandeckoii 1poou.

0) Haitnute 3Hauenne anredpamdeckoit ipodu mpu X = \/g .

Pewienue:

a) Haiinem kopHU MHOTOWIEHA — 3HAMEHATEIS alnredpandeckor JpoOu, pelmB COOTBET-
CTBYIOIICE YPaBHEHHE:

(x+1)’@x-x)=0= x(x+1)’@4-x")=0= x(x+1)*(2-x)2+x)=0.

MHoro4ieH — 3HaMeHares b aaredpandeckoi 1pobu nmeer kopuu —2, —1, 0, 2.
Cnenosarensro, OJ13 ucxonnoii gpodu sensercsa maoxkectso R\ {-2,—-1, 0, 2}.
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0) [ToacraBuB B anredpanveckyro apods X = \/g , TIOJTY4YHM:
(\6)3(“—\5) = 33 R 3'(\5_1) :15(«/5—1).
W3+’ [43-(B)] BEB+D 3+1 (B+DE3-D) 7
Onpenesnenue

OTHOIIEHHE IBYX MHOTOUYJICHOB Ha3bIBAETCS AJIredpanyeckoii ApoobI0, Wid panuo-
HAJBHON ApPO0bIO0.

Oobnacmuio donycmumovix 3nauenut (OJ13) panmoHaIBHON IPOOHM OT OIHOW IMepe-
MenHo# Ha 3amanHoM MHOKkectBe (N, Z, Q, R) siBisiercst moqMHOXKECTBO TaHHOTO
MHO)KECTBA, Ha KOTOPOM 3HAMEHATEIh IPOOH He 00pamaeTcs: B HyIb.

3nauenue anzebpauyeckoii Opodu 15l X, PaBHO OTHOILIEHUIO 3HAYEHUH €€ UUCIUTEIs
Y 3HaMeHaTess mpu X = X,.

5.2. [eicTBMA Cc anredbpanyeckumm apoosamu

5.2.1. Ocnognoe ceoiicmeo anzeopauueckoit Opoou

"*@ WCCNEAYEM
"+ Jlaust muorounens: P(X)=X(1-X?) u O(X)=(X +1)(X —4X?).
P(X)

0
0) Haitnure O/13 anrebpandeckoit mpodn ——.
O(X)

PX) TaK, YTOObI IIOJyYHTh HECOKPATUMYIO IpOOb BUJA A .
o) 0,(X)
£(X)

0,(X)
PX)  B(X)

u .
oX) 9 (X) v
¢) Ymuoxkere Ha OJ13 unciuTens 1 3HaMeHaTeN b ajlreopandeckoin Jpoou Q] ( X)) Ha MHOTO-
1

aren R(X)=X"+1.
Pewienue:
2) P(X)= X(1-X7%)
O(X) (X+1)(X-4X")
6) (x+1)(x—4x")=0 x+1=0 wm x(1—4x>)=0. PemenusMu 3THX ypaBHEHHiI
sBistores x, =—1, x, =0, x,=-0,5, x,=0,5. (IIposepsre!)

a) Hammmmure anrebpandeckyro Apoosb

B) Ympocrure

r) Haiinute O/13 anrebpanueckoii 1pooun

1) Cpasuute O/3 anrebpanveckux apooeit

3naunrt, OJ13 1po0Ou, IOTyYEHHOM B IyHKTE a), sBaseTcs mEokecto R\ {—1; —0,5; 0; 0,5}.

9 PX)  XA-X)1+X) "7 —(x-1) _ x-1 _ R(X)
0(X)  X(X+1)(1-4X?) T 1-4X7 T 4XP-1 QX))
2 R(X)
r)4x —-1=0< x=-0,5 wm x=0,5. O3 npobu 0.(X) asiserca R\ {-0,5; 0,5}.
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P(X) R(X)
apasercs mHoxkecTBo R\ {—1;—0,5; 0; 0,5}, a OJI3 npobu -
o(x) { b2 O3 apobn g )

. P(X)  R(X)
mHOo)kecTBo R\ {—0,5; 0,5}. Urak, OJI3 anrebpandeckux apoodeit u as-
0505} A3 amrebp polelt 500y " o, P

1) O/13 npobu

JIMYHBI.

R(X) RX)_"™ x-1 _ (X-DX'+) _ X' -X'+X-1
0, (X) R(X) 4X7 -1 @X*-D)(X+1) 4X° X +4X° -1

e)

IIpu ymnuoscenuu (Oenenuu) 9uciuTeNss 1 3HaMEHATENs anreOpandeckoil 1poou Ha
OJIMH M TOT )K€ MHOTOWICH CTEMEHHU, OOJBIICH WM paBHOW 1, moJlydaeM HOBYIO
anredpamyecKyIo Ipoob, paBHyto rcxoxHor Ha O3 odenx anreOpanveckux Apooei.
DTO CBOWCTBO HA3bIBACTCSI OCHOBHBIM CEOUCHEOM AN2edPAUUECKOll OpodU.
JleneHne 4nciuTess U 3HAMEHATE sl alredpandeckoit JpoOH Ha OUH U TOT K€ MHOTO-
YJICH CTETICHH, OOJBINCH WITH PAaBHOH 1, HA3BIBACTCS COKpAUeHUEM Al2eOpauiecKoil
opoou.

Omnpenesiennst
¢ AnreOpaundeckas 1poOb, KOTOPYIO MOKHO COKPATUTh, HA3bIBACTCS COKPATHMOIA.
¢ AnreOpamdeckasi IpoOb, KOTOPYO HEBO3MOKHO COKPATUTh, HA3bIBACTCSI HECOKPATHMOIA.

HEl NPUMEHUM

Coxkparute anredpandecKyro 1poob i
X'+ X+ X
Pewienue:
3 3 _ 2 —
oJ13: R\ {0}. 31—{ _ lz—X _d X)(ZX +X+D) 1 X.
X' +X°+X XX +X+)) XX +X+1) X
1-x° 1-X
Omeem: = .

X+ X*+X X

5.2.2. Cnoswcenue anzeopauueckux opooei

"*@ WUCCNEAYEM

AL y X 2 1 1
* Beimmonnute va OJ13 neiictBus: a) 4 + iy 0) e + X 3x a1
Pewenue:
a) OJ13: R\ {-2, 2}.
X .2 _x .2 _ X 2 _Xx-2"7_ 1
X'-4 4-X° X'-4 —(X°-4) X'-4 X'-4 X' -4 X+2
1 1 1 9OX? -3X+1+3X+1 _ 9X*+2

0) OM3: R\{T} 3X 1 9X7 3X 11 (X+DOX’—3X+1) 27X +1°

PesysbraroM CIIOKeHHs ABYX allreOpandeckux Ipo0eit ¢ OIMHAKOBHIMU 3HAMEHATEIISIMH
SBISIETCS anredpanyeckas 1po0b, 3HaMEHaTe b KOTOPOI paBeH 3HAMEHATEIFO MCXOTHBIX
Jpo0eii, a ee YUCITUTENh PABSH alreOpandeckor CyMME YHUCITUTEIICH NCXOTHBIX IPOOCH.

76 IR



MHoro4neHbl n anrebpanyeckue Apoom

Uro6s! cnoxkuth Ha O/13 1Be anredpamyeckue Ipodu ¢ pa3IHIHBIMUA 3HAMEHATEIISIMH,
HAJI0 IPUBECTH IPOOH K 00IIEMY 3HAMCHATEIIIO, 3aTEM CIIOXKUTH PE3YJIBTATHI, COOIFONAs
IIPABHJIO CIIOXKEHUS JpoOeli ¢ paBHBIMU 3HaMEHATEISIMU.

Eciu pe3ynbraroM CIIOXKeHHs ajareOpandecKux Ipo0ei sBIsSeTcs COKpaTuMasi ajre-
Opandeckasi IpoOb, TO €€ COKPAIIAIOT 10 HECOKPATHMOH JIpOOH.

5.2.3. ¥Ymuoocenue u oenenue anzeopauueckux opooei.

@ Bo3eedenue anzevopauueckux opooeii 6 cmenens ¢ yeavim HOKaA3amenem
1~ UCCNEAYEM

"+ 1) Vopocture:
g X+3 X9 X -22 :X2+«/§X+2, B)(X—1)3_
XP+6X+9 27-X° X*—Bx+3 X +33 X’
2) CpaBHUTE 00JaCTh IOMYCTUMBIX 3HAYEHUI NCXOTHOTO BBIPAXKEHUS C 00JIACTHIO JI0MTyC-
TUMBIX 3HAYEHUH TOJTy4E€HHOTO pe3yibTara.

6)

Pewenue:
1) a) O13: R\{-3, 3}. .
X+3 (X3 (X+3) (X +3)%(X -3) (e
(X+3) B-X)9+3X+X") (X+3)’B-X)(X*+3X+9)
= —m. O/13 npoussenenus siBisiercst R.

6) O113: R\ {—/31.

X'-2J2 X +2x+2_ X' -(2)  X'+(3) _
X?-BX+3 X*43V3 X —B3X+3 X +2X+2
(X =2)(XP +2X +2)(X +3) (X% —3X +3)
- (X>+2X +2)(X* —3X +3)
=X 2+(«/§ —\/E)X — /6. O/13 wactHoro sBisiercs R.

= (X =2)(X +43)=

. O/13 nomy4eHHoro pe3yib-

8) OJ13: R\ {0}. (

tara ssisietcst R\ {0}.

X-1) _(X-1D’ _X*-3X*+3X-1
X2 (X2)3 X6

2) Oo6acth JOITyCTUMBIX 3HAUYCHHI HUCXOOHOTI'O BBIPAXKCHUA OTIIMYACTCA OT o0acTu J0-

MTyCTUMBIX 3HAUCHUH MOJTYYEHHOTO Pe3yJIbTara B MyHKTax a), 0) ¥ He OTJIMYACTCs B IIYHKTE B).

[Ipu yMHOXEHUH OBYX alreOpanvecKux APoOer MepeMHOMKAFOTCS MX YUCIUTEIN U
3HAMEHATeIH.

[Ipu neneHnn AByX anreOpanvecKux ApoOei YMHOKACTCS JETMMOE Ha 00paTHOE JEeIIH-
TEJIO.

Tak kaKk pe3y/bTaToM YMHOKCHHS aareOpandecKux Apooeil, Kak MpaBuiIo, SIBISETCS
HECOKpaThUMasi Ipo0b, BO3MOKHO OTIIMYHE 00IACTEH IOMYCTUMBIX 3HAYCHU I HCXOTHOTO
BBIPAXKEHHS U TIOJYYCHHON POOH.

- Aweona g



3ameuanue. Bossenenue aJ'II‘e6paI/I‘IeCKI/IX np06el71 B CTCIICHb C ILCJIBIM IIOKa3aTCIeM
BBITIOJIHACTCA TaK K€, KaK U BO3BCACHHUC pallMOHAJIbHBIX YHCEI, MPEACTABICHHBIX
6yKBeHHI:IMI/I BBIPAXKCHUAMM, B CTCIICHD C LICJIBIM ITOKa3aTCJIEM.

YnpaxHeHus v 3apaumn
B dukcupyem 3HaHus

1. Haiigure O/I3 maps! anreGpandeckux ApooOei:
X+5 X-6, 1 X . X -4 3X -1

VM 0% 3" x+3 »3x+6 " X rox
2. 3anuIInTe KOXIyH CyMMY JBYX ajreOpawueckux IpoOei 3ajaHus | B BHJIE HECOKPATUMOM
JIpoowu.

3. Haitnure OJI3 HecokpaTUMBIX JpoOEH, MONTyUYEHHBIX B 3aJJaHUU 2.

4. Haiinute 3Ha4eHue ApoOH, TOJyUYCHHOM B pe3ynbTare CIOKeHUs IpoOeit u3 3amanus 1 MyHKT B),
npu:
a) X =-1; 6) X =0,25; B) X =2.

H B dopmupyem cnocoGHOCTU M NPUMEHSEM

5. Bemonnure Ha OJ13 neiicTBus:

X+3 +X 3 (X+4)2+(X—4)2_ 3—X2+X+3.
VY ox 4-xt ) X rax X7 _ax P gyt x -3
-125 X X X 2 1Y X X+2
D _sx x=5° DX 64 X8 X+8 e)( ) X+ X oo
6. 3anuumuTe B BUIEC HECOKpAaTUMOH anreOpandeckoit apodou Ha OJ13:
2X-6 X° | 5 3x: ax-2. X*-100 -X’
REP IS Vv ax ® oxt X-10°
—2
) (X+2) (Y-5)" 372-75. X -4\ X*+1
DX N 3Y+18 ¥ 36 IN"x | x-2

B B PassuBaem cnoco6HOCTM U TBOPUM

7. Ympoctute Ha O/13:
3 2(1-X)
a) | X — : X
)( X—l)(6+2X—2X2)
3, 1 1 ,
X-2 X-1 x*-3x+2)
B)[8X3+1]_1.4X2—2X+1

6) (X2—3X+2)X-(

(1-2X)%
8X7*+1 4X° -1 ( )

9 4X2—1.[4X2—4X+1_ 1 )

8X°+1(4X°—2X+1 2X+1]
2
8. Jlano Boipaxkenne E(X)= %

a) 3anumure Bhipakenue B Buge E(X)=aX +b+ e a,b,ce R. Haiinure koaddu-

<
X-2°
LUEHTHI a, b, c.

0) Haiinure a€ Z, npu xoropom E(a)e Z.
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MHoro4neHbl n anrebpanyeckue Apoom

yl'lpa)KHeHI/I'il n 3agaydiv gjda noBTopeHusa

B dukcupyem sHaHus
1. [IpuBenuTe K CTaHAAPTHOMY BHJy MHOTOUWICH U YKQKHUTE €r0 CTCICHb:

a) P(X)=6X"-3-7X"-2X"+3; 6) O(Y)=7Y" —8—6Y> +3Y +4Y*> - 7Y +20.
2. 3amuIunTe B CTAaHIAPTHOM BHIE CYMMY, Pa3HOCTh M mpousBeaeHue muHorowieHoB P(X) u Q(X):

a) P(X)=3X% O(X)=2X"-10X +4; 6) P(X)=—X"—-1; O(X)=-3X"+6X +2.
3. [IpencraBbTe BhIpa)KEHHE B BHJIC MHOTOYJICHA CTAHAApPTHOTO BHJA:

a) BX +2)%; 0) (—\/E +Y)’; B) 3Y —1)(9Y* +3Y +1); r) BX+1D)(OX* -3X+1).
4. Kakue u3 anementoB MHOXkecTBa {—2, —1, 0, 1, 3, 5} SABIAIOTCS KOPHAMU MHOTOYJICHA:

a) P(X)=X’-25X; 0) P(X)=X"-2X"-X-2; B) P(X)=X’—-4X*+3X?

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

5. Pa3noxute Ha MHOXHTEIM MHOTOUJICH:
a) 4X° +4X +1; 6) Z* -7 +0,25; B) 9X* +42.X +49; r) 9X° —6X +1.
6. Vconp3yst u3y4eHHbIe (OPMYIIBI, PA3I0KHUTE HAa HEIPHBOIUMBIC MHOKHTEIIH:
a) 16Y* —25(Y +4)*; 6) 2X -9)° -81; B) 64.X° +1; r) Z°—125.
7. Pa3igoxuTe METOJOM TPYINUPOBKH Ha HEHPHUBOAUMBIC MHOXKHUTEIH MHOTOUIICH:
Q) X2 5X+X =5 6)2V—4Y +Y-2 B) X —X>-8X+8 1) X’ +X’+B3X+43.
8. HaiiguTe HEMOJHOE YaCTHOE M OCTATOK OT jeneHuss MHorowieHa P(X) na apywien O(X):
a) PX)=X"+X-20, O(X)=X-4 6) P(X)=6X"+X"-29X+20, Q(X)=2X-3.
9. Ilpumensis Teopemy be3y, HalijuTe ocTaTok OT JejeHHUs MHorowieHa P(X) Ha aByd4ieH
O X)=X-a, ecmu:
a) P(X)=2X’+4X+1, a=1; 6) P(X)=-3X"-5X"+6X-21, a=-2.
10. Bersicuute, genutes u 6e3 ocratka MuorowieH P(X) na muorowten Q(X):

a) P(X)=X"—64, O(X)=X +4; 6) P(X)=2X>=5X+1, O(X)=(X =3)(X +1).

Il B B PaseuBaeM cnocoGHOCTU U TBOPUM

11. HaiizuTe 3HaYeHHe NEUCTBUTEIBHOIO Mapamerpa ¢, npu Kotopom MHorowieH P(X) memurcs
6e3 octatka Ha MHOTOWIeH Q(X):

a) P(X)=2X"=5X"+aX+a, Q(X)=X-3;
6) P(X)=aX +3X> +(a—-1)X -2, O(X)=(X -2)(X +2).

-3
12. Bomoanure Ha OJ13 melicTBus (Xz i3X + % + X1—3 ) .
13. Ilyers X, u X, — KOpHH MHOTO4wIeHa P(X)=2X"-3X —5. Haiigure:
a) i+L; 6) X, +x3; B) L422,
XX, X X
14. 3anumuTe B cTanaapTHoM Bujae MHorowieH (J(X), KOPHH KOTOPOro paBHbI OOpPAaTHBIM 3Ha-
yeHusAM KopHeil Muorowiena P(X)=3X"+X —15.

’ ® 3adaua Ona 4eMNUOHOB | 15. Iyctp P(X) — MHOTOWIEH CTeIeHH He Oouiee 2 ¢ AeHCTBU-
TeJbHBIMU Kod(uumeHtamMu Takoi, uto P(o)=0 st o€ {1, 2, 3}. Hokaxure, uro P(X) —
HYJIEBOM MHOTOYJIEH.

L Awveona g




UTorosbin TecT

I BapuaHTt

1. lan MHOTOWICH
P(X)=5X"—(X'-4X’-X)-1.
a) 3amuImuTe MHOTOWICH B CTAaHAAPTHOM
BUJIE.
0) donomnxuTe:
grad P(X) =
B) Haiinure octaTok OT fereHust MHOTOYIIe-
Ha P(X) na neyunen Q(X)= X —1 Ge3 BbI-
MOJTHCHUSI JICTICHHUSL.
r) Haiigure kopHH MHOTOWIEHA
P(X)-0(X).
1) Haiinure C(X) n R(X) Takue, 9T00BI
P(X)=(X*=1)-C(X)+R(X).
4 3

. Jlano axenne £ =
flaro sepaxenne £(X) X’+8 X°+5

a) Ykaxwure OykBy U, ecnn BbICKa3bIBaHHE m

WCTHHHO, Wi OYKBY JI, eciii BBICKa3bIBa-
HHUE JI0XKHO:
,»O13 Beipaxenus E(X) sBrsercs
MHOXKecTBO R*.

n |
0) Haiinure nefictBuTeNbHBIC 3HAUCHHS X,
npu kotopeix E(X) #0.
B) YIIPOCTHTE BBIpAXKCHUE:

E(X):(2X* +16)™".

r) Haiingute E(x), ecmu o siBisieTcs
MOJIOKUTEIbHBIM KOPHEM MHOTOYJICHA

P(X)=X(X*-4).

1.

Bpems svinoanenus |
pabomol: 45 MUHYT
=

4

2

Il BapuaHT |

JlaH MHOTOUJICH

P(X)=3X"—(X’+ X - X)+1.

26 a) 3amuImuTe MHOTOWICH B CTAaHAAPTHOM
BUJIE.
16 0) lomosnure:
grad P(X) =

26 B) Haiinure octaTok OT fereHust MHOTOYIIe-
Ha P(X) na neywien Q(X)= X +1 Ge3 BbI-
MOJTHCHUSI [ICIICHUSL.

56 r) Haiigure kopHH MHOTOWIEHA
P(X)-0(X).

66 1) Haiinure C(X) n R(X) Takue, 9T00BI

46

46

56

. Jlano Beipaxxenue E(X)=

P(X)=(X*+1)-C(X)+R(X).

5 4
X'+6 X°-5
a) Ykaxure OykBy M, ecnu BbICKa3bIBaHHE

WCTHHHO, Wi OYKBY JI, eciii BbICKa3bIBa-
HHUE JIOKHO:

,»O/13 Beipaxenns E(X) sBisercs

MHOXKecTBO R*.
n |
0) Haiinure neficTBUTENIbHBIC 3HAUCHHS X,
npu kotopeix E(X) #0.
B) YIIPOCTHTE BBIPAXKCHUE:
E(X):(2X* +12)™".

r) Haiinure E(¢t), ecnu o siBisieTcst
OTpHUIATETHHBIM KOPHEM MHOTOWICHA

P(X)=X(X*-9).

Cxema oLleHMBaHHS TeCTa

OTtmeTka 10 8 7

6

5

K-Bo Gannos | 30-29 | 28—-26 | 25—23 | 22-18

17-14

139 | 87 | 6-5

s0



YpaBHEHUA.
CucrtemMmbl ypaBHEeHUN

§ 1. YpaBHeHua Bupa ax+5b=0, a,b € R.
NMoBTOpPEHME n ponosiHeHue

1.1. MNoHATME ypaBHEHUS C OAHUM HEU3BECTHbIM
* Pemmure Ha Muoxectse R ypaBHenue:
a) 2x—3=5; 6) x* +8=0; B) 0.25x(8x+4)+5=2(x"+0,5x+2)+1.
Pewienue:
a)O13: R. 2x-3=5o2x=8cx=4. S=1{4}.
6)OI3: R. x*+8=0&=x"=-8. 5=0.
B)O3: R. 0 25x(8x+4)+5 2(x* +0,5x+2)+1
= = s xeR S=R.

* Jlaus! ypaaenns 2(x —3)(x+1)=0 u 2x° —4x—-6=0.

PaBHOCWIILHBI JTH 9TH ypaBHEHUS?

Pewenue:

OJ13 oboux ypaBHeHHi siBsieTcst MHOkKeCTBO R.

2(x=3)x+1)=0=x=3 wm x=-1. S, ={-1, 3}.

MHuoskecTBOM petiennii ypasnenus 2x” —4x —6 =0 sasercs muoxkectso S, = {—1, 3}.

Cnenoarensho, 2(x —3)(x+1)=0 2x° —4x—6=0, HOCKOIbKY MHOKECTBA HX pe-
meHui paBHeL: S|, =S, = {-1, 3}.

Omnpenesienue

PaBenctBo Buma A(x)=B(x), tne A(x), B(x) — BbIpaXECHUs OT X, HAa3bIBACTCS
ypPaBHeHHEM C OJJHHM HEM3BECTHBIM X.

3ameuanue. YpaBHEHUS MOTYT OBITh C HECKOJBKUMHU HEW3BECTHBIMHU. Hampumep,
5x—3y =3 —ypaBHeH#He C IBYMsI HEU3BECTHBIMH, 3u + 2v — 5t = () — ypaBHEHHE C TpeMs
HEU3BECTHBIMH.

Omnpenesienue
3HaueHHE HEU3BECTHOTO, OOpalmlampilee ypaBHEHHE B UCTUHHOE BBICKa3bIBaHUE,
Ha3bIBAETCSl pellleHHeM YpaBHEHHUS.

Pewiump ypasnenue — 3Ha4UT HATH MHOYKECTBO €T0 PELICHUM.
MHOXeCTBO pelIeHnit ypaBHeHUs: 0003Ha4aeTcst OyKBOH S.

. Awveora



YpaBHeHHe MOXKCT HC UMCTh peHIeHHﬁ, MOXKET UMETh KOHEUHOC MJIM OCCKOHCUHOE MHO-

YKECTBO PEILICHUH.

3ameuanue. Kax MMpaBUJIO, YPABHCHHUEC HAYUHAIOT pCIIaTh C HAXOXICHUS €TI0 obOmactu
JOITYCTUMBIX 3HAYCHUH.

OmnpenesieHue

MHOXeCTBO 3HaU€HUI HEM3BECTHOTO (HEM3BECTHBIX), MPH KOTOPHIX UMEIOT CMBICI
BCE BBIPQKCHUS ypaBHEHHsI, HA3bIBACTCS 00JIACTHIO HOIMYCTUMBIX 3HaYeHui (OJ]3)
9TOr0 ypaBHEHMUS.

Omnpenesienue
JIBa ypaBHEHUS C OHUM HEM3BECTHBIM (C OAHUMHU M TEMH K€ HEM3BECTHBIMHU) HA3bI-
BAIOTCSI PABHOCHJILHBIMH, €CJIM MHOXKECTBA UX PEUICHUHN PABHBI.

Mesxy 1ByMs paBHOCUJIBHBIMU YPaBHEHUSIMH CTaBUTCS CUMBOIL ,, <> .

3ameuanue. PaBHOCHIBHBIC ypaBHEHHS, KOTOPBIC PEIIAIOTCS Ha HEKOTOPOM MHOKECTBE
(xak mpaBuio, Ha O/]3 UCXOIHOTO ypaBHEHHUS ), HA3BIBAIOTCS PAGHOCUNLHBIMU HA IMOM
MHOJCECmae.

1.2. YpaBHeHus | cTeneHn ¢ OAHNM HEU3BECTHbIM

° I/ICHOHL3y}I CJICAYIOMINE OTHOMICHUA PABHOCUIIbHOCTHU, OCHOBAHHBIC Ha CBOICTBaX OTHOIIIC-

HUA paBCHCTBA HA MHOKECTBEC JIEUCTBUTEIIbHBIX qurcell, IoJIydaeM paBHOCHUJIBHBIC YPABHCHUSA

1.
2.

A(x)=B(x) & B(x)= A(x).

A(x)=B(x) & A(x)xC(x)=B(x)£C(x), tne Boipaxkenre C(X) HUMEET CMBICI IS
mob6oro xe€ O3 HCcX0THOTO YpaBHEHUSI.

A(x)=B(x) & A(x)-C(x)=B(x)-C(x), rne Beipaxxenue C(X) HMeeT CMBICI U
C(x)#0 ms moboro x€ O3 HUCXOTHOTO ypaBHEHUSI.

A(x) _ B(x)
Cx)  C(x)’
mob6oro x€ O3 ucXoqHOTO ypaBHEHUSI.

A(x)=B(x) & rae Beipaxkenre C(x) umeer cmbicn u C(x)#0 s

Cxema (anzopumm) pewenus ypasnenus éuoa ax+b=0, a,be R

ax+b=0, a,beR

0-x+b=0 Vpasuenwue I crenenn

Ja HeT g b

S=R S=0
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YpaBHeHusi. Cuctemsl ypaBHeHWi

Onpenesienus

¢ VYpasuenwe Buma ax+b=0, a, be R, a # 0, naspiBaercs ypaBHenuem I crernenn
¢ OIHMM HEH3BEeCTHLIM.

¢ Ywucna a, b Ha3pBalOTCs KO3(pHUIHEHTAMU YPABHEHHUS.

b
ypaBHCHI/ISI I cTenenu ¢ ogHUM HEU3BECTHHIM HMEET COUHCHBECHHOE peuienue: ——.
a

CnenoBarensHo, S = {—%}.
1.3. YpaBHeHus, npuBoaMble K ypaBHeHuIO | cteneHun

C OAHNUM HEeU3BECTHbIM

HeKOTOpBIe YpPaBHCHHA MOTYT OBITH IMPUBCACHBI K YPaBHECHUTIO I crenenu ¢ OJHHM HEU3-
BECTHBIM C IOMOIIBIO MOACTAHOBOK HJIX ITPU MOMOIIU OTHOIIECHHUI PaBHOCHUJIbHOCTH.

Ilpumep ) 5

P R : 2. 2x+3= +2)-5; X = X _
emmte Ha MHOXKeCTBe R ypaBHeHue: a) x x+3=x(x+2)-5; 6) 13143 9

Pewenue:

a) O/13: . ‘

x*=2x+3=x(x+2)—-5¢& ———> packpbiBaeM CKoOKH

& x*=2x+3=x"+2x—-5¢& ———> npuMeHseM OTHOIIEHHE PABHOCHILHOCTH 2

o -Ax=-8(-4) & | > TIPUMEHIEM OTHOIICHUE PABHOCHIBHOCTH 4

& x=2. ‘
Omegem: S =
6) O3: R\ {-3}. O6o3nauus xi 3= t, monmy4yuM ypaBHeHue | creneHn

2t=5t-9 < 3t—-9=0 c neusBectHbIM £, umeromee pemenue 3. Torga Ha O3 umeem:

X _ 45 _
x+3—3(:)x—3(x+3)<:>x— 4,5; —4,5€ O/13.

Omegem: S ={—4,5}.

1.4. YpaBHeHus | cteneHn ¢ O4HUM HEU3BECTHbLIM
C napamMmeTpoM (O0N0HUTENBHO)
ypaBHeHI/Iﬂ 1 CTCIICHU C OOAHUM HCHU3BECTHBIM MOI'YT COACPIKAThb napamemp. B Takux

crydasix HeoOXOANMO HCCIEI0BATh PEUICHHS YPAaBHCHHS B 3aBUCHMOCTH OT 3HAYCHHH
mapaMerpa.

[Ipumep

Pemmte Ha MmHOXecTBe R ypaBHenune mx—3=2x+5m, rone me R.

Pewienue:

O3: R. mx—-3=2x+5m& x(m—2)=5m+3 < (m—-2)x=5m+3.

¢ Eciiu m =2, 1o nonyunm ypasaenue 0-x =13, koTopoe He UMEET peleHHI.

Sm+3
m—2"

Omesem: Tipu m=2, S =; npu me R\ {2}, S:{S,ij?,}'
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YnpaxHeHus v 3apaumn
B dukcupyem sHaHus

1. HazoBute ypaBHenus | crenenu:

1

a) 2x—-1=0; 0) 3(x-1)=35; B) x_1=2; rx’—x=0;

1) 3x=0; ¢) 6x = —4: %) 2x+%+3=0; 3) —5x+2.5=0.
2. Kaxkoii snement mHoxectBa {—2; —1; 0; 1,5; 5} sBistercs perneHneM ypaBHCHUS:

a) 3x—2=x—6; 6)XT+1=1; B) (x+2)(x—5)=0;

1) x(x+15)=0; ) 2xx_—21 py ¢) x(x+15)(x—5)=0?
3. Haiimure O/]3 ypaBHenus:

a) 2(x—5)—4=5x+1; 6) %_524; B) x(x+3)=0.
4. Pemmrte Ha MHOkecTBe R ypaBHeHue:

a) 2x—1=0; 6) ~2x=1; 8) 0,5x+4=0;

1) 3-2x=0; 1) L4+2x=0; o) _%x_%:o_

5. Haitpure myns Gyskiuu 2 R - R:
a) f(x)=3x—1; 6) f(x)=2—6x; B) f(x)=—/19x; 1) f(x)=/5x—2+5.

6. Haiinutre xOpeHb MHOTOUJICHA:

a) P(X)=3X-0,5; 6) P(X)=—-8X ++/8; B) P(X)=-03X —2.8.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

7. Pemmre Ha MHOXecTBe R ypaBHeHue:

a) 2(x—1D)+3(x+2)=5x+4; 6) 6-32-x)+4x=7—-x;
B) —L4(5—-x)+2,52+x)=-3,6+x; r) 5+7(1-x)-5x=x-8.
8. Pemnre Ha MHOXecTBe R METOIOM MOJCTAaHOBKH ypaBHCHUE:
4 5 3 C3(x+2) _2(x+2) .
2) x—S_7 x—=5" ©) x X 3
St 1, 3t 0,5a+15 _o a+3
DT 2 e DT T
9. JlononHuTe Tak, 4YTo0bl MOJYYUTh UCTHHHOE BHICKA3BIBAHUE:
a) 3(x—1)-2x=4<2x+5= - X 6) 4x+2(1-x)= S x-3(x+4)=5-2x.

10. Haifnure 3aKkOHOMEPHOCTH M BIHIIUTE MPOITYIIEHHOE YHCIIO:

3(1-z)=4z-8 2z-3(4-2)=12+z
2 - 25— _
2,(5) =5+ =0 S@2-0-4(60=6

11. Haiinure 3aKOHOMEPHOCTh M BIHIIUTE MPOIYLUIEHHOE YHCIIO:

2(5-3x)+4x=T—x 8—(3—4x)—x=17

1,2
—+Zy |=5x= 2 — =
9(3+3x) 5x=8 14-2(x+5)+3x=6
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YpaBueHus. Cucrtembl ypaBHeHWii

12. Pemnte Ha muoxectBe R ypaBHenus u Haiinure 3ammppoBaHHOE CIOBO.

YpaBHeHue P A b (0} B
3x—5=10 -5 % 5 3 _g
—X+65=x+0,5 3 7 0 % _%
12— x=3(x—4) 0 6 12 -6 -3
J3-x=0 -3 2 1 V3 0
x*=2=x(x-0,22) 2 0,2 -10 10 1

Il B B PassuBaeM cnocoGHOCTU U TBOPUM

13. Pemmte Ha MHOXKecTBe R ypaBHeHwme:

a) Gx—1) —4(5x+6)=9(F —x+1)+2  ©) %(1—5x)+4(x2—4)—%2%(2—x)+4x2—3x;
B) 2x° —x+3=5(x+%x3 _2)—4x; 1) 3x(x? —x+1)—4x=5x2 + 2(1— x?) +36° —x;
1) (4x—1)(@x+1)=5x=—4(x—4x*) = 7(x +3).

14. Pemmte Ha MHOKecTBe R ypaBHeHwme:

a) |x|=2x+1;  0)|2—-x|=-05x+4  B)|2x+1|=—x; r)%|5t—l|=%t+2.
15. Pemmte Ha MHOKecTBe R ypaBHEeHHE ¢ MEHCTBUTEIBHBIM MMapaMeTpoOM 771

a) mx—6=3x+4; 6) 3—mx=2m(x+1)—-1;

B) mx+m+3=x+4; r) 2(mx+x)-3(x+4)=5-m.

16. CocraBbTe 3a/1aHus, TOJO00HbBIC yNpaKHEHUIO 12, ¥ MPEIJIOKUTE UX OJHOKIACCHUKAM JIJIsi
penreHusI.

§ 2. YpaBHeHusd Il cteneHn ¢ 04HUM HEU3BECTHbLIM

2.1. dopmynbl pewieHun

j‘l/f Heo0x01MM0 OrpanTh y4acTOK 3eMITH, IMEIOLIHIA (POpMY ITPSMOYTOIEHOTO TPEYTOIBHUKA.

HW3BecTHO, YTO [UTHHA OTHOTO U3 KATETOB TPEYTOJIBHUKA Ha 5 M MEHBIIIC JUTHHEI THIIOTCHY 361,

a JUIMHA BTOPOTO KaTeTa Ha 3 M MEeHBbIIIe JJIMHBI IIepBoro katera. Haliinre aiuHy orpassl.

Pewenue:

IycTb x — aiuHa runotenyssl. Toraa (x —5) — anuHa nmepBoro karera, a (x —8) — mmuHa
BTOpOro karera. [1o ycnoBuio 3agauu, coriacHo teopeme ITudaropa, nonyunm ypaBHeHne
(x=5)* +(x—8)’ =x" & x* —26x+89=0, nmeromee pemenus x, =13 —4\/5, X, = 13+44/5.

JlenaeM BBIBOJ, YTO TOJNBKO 4rci0 13+4+/5 ynoBierBopsier ycnosuio 3aadn. (O6oc-
HyHTe, moyemy uucio 13— 445 e VIOBIETBOPSIET YCIOBUIO 3a1a9u. ) CIIe0BaTeNnbHO, [UTHHA
runoTeHyssl paBHa (13 + 45 )m. Torna 1imHBI KaTeToB paBHbI (5 + 445 )mu (8+ 45 ) M.
3HauuT, JUTMHA Orpajsl paBHa (26 + 1245 ) M.

Omeem: (26 +12+4/5) m.

L Aweopa BT



2
Vpauenue x~ —26x+89 =0 sBisercs ypaBuenueM Il cTerneHu ¢ OAHUM HEM3BECTHBIM.

il BCMOMHUM

Omnpenesienus

¢ Vpaerenume Buma ax’ +bx+c=0, a,b,ce R, a#0, Ha3pBaeTC ypaBHEHHEM
II crenenn (WM KBagApPaTHBIM YPaBHEHHEM) € OAHUM HEHM3BECTHBIM.

¢ UYucna a, b, ¢ HazpiBaloTCs Ko3(puumenramu ypaBuenus Il crenexu (4ucio ¢
Ha3bIBACTCS €IIe CBOOOAHBIM YJIEHOM), X — HEU3BECTHOE YPABHEHHS.

MHOKECTBO pelIeHuil ypaBHEHHsT 0003HAYar0T OYKBOii S.
Pewiums ypagnenue — 3Ha9NT HAWTH MHOXKECTBO €r0 PELICHHH.

1. Henoanvie ypasuenusa Il cmenenu

1. a0, b#0, c=0 2. a#0,b=0, c#0 3.a#0, b=0, c=0
ax’ +bx=0 ax’+c=0 ax’ =0
ax’+bx=0 S=, ecu a-c>0; ax’=0ox'=0

< x(ax+b)=0. e [ ¢ < x=0.
S:{O _2} S:{— —;, —;}, ecd a-c<0. S={0}
a

Bl NPUMEHUM

* Perure Ha MuoxkectBe R ypaBHenue:

a) —x* +0,5x = 0; 6) V2x> +1=0; B) —2x> +5=0; r) /5x> =0.
Pewenue:

a) X" +0,5x=0= x(x-0,5)=0=x=0 wm x=0,5. Omgem: S =1{0;0,5}.

0) \/Exz +1=0& \/Exz =—1. Omsem: S =.

B) —2x° +5=0|-(-1) & S x= Wik X = . Omeem: S =
T) \/§x2:0<:>x: . Omeem: S =

3ameuanue. Paznenus xod>duuents modoro ypasuenus 11 crenenu ax’ +bx+c=0,

2
a#0, Ha a, TONyYNM PaBHOCHIBHOE ypaBHeHHE X~ + px + ¢ =0, Ha3bBacMoe npuge-
b c
Oennvim ypasuenuem Il cmenenu, tne p=—, a q=—.
a a

2
II. ¥Ypaenenue II cmenenu oowiezo suoa: ax” +bx+c=0, a+0
CymiecTBOBaHME M KOJIMYECTBO pemieHnil ypaBHeHus Il cremenm 3aBucsT OT 3HaKa
2

muckpumuHanTa A =b’ —4ac wm A, = P _ q.

4
sc



YpaBueHus. Cuctembl ypaBHeHWi

ax> +bx+c=0, a#0 X'+ px+g=0
2

A=b*—4ac A1=pT—q
Aig//// A<0 A=0 zxig//// A <ON_A, =0

He He

X, :ﬂ HMeEET b X, :_ﬁ_\/A_l AMeEeT
2a peme- | | xy=—— 2 peme- || y=_2
_—b+JZ HUil HA 2a X =—£+\/A_ HMi HA 2

2T, R. ’ 2 ! R.

| | [ I [ [

RN ~ N | p_ ~ [ op
S—{—za } S=0 S—{ %} S—{ 3+\/A_1} S=0 S—{ 5

Il NPUMEHUM

* Pernte Ha MHOkecTBe R ypaBHeHue:

a) 2x> =3x-2=0; 6) x’—11x+30=0.

Pewenue: 2 |

a) OJ13: R. A=b" —4ac =25. 6) OJ13: R. A, =pT—q:Z.
3-425 1 _3+JE_2

X, = ) ——E, XZ—T— . X, = — =, X, = + =

Omgem: S ={-0,5; 2}. Omgem: S =15, 6}.

3ameuanue. B nexoropsix ypaBaenusx I crenenu ko3Gduiment b — yeTHOE YUCIIO, TO
ectb b=2k, ke Z". Torma 3T ypaBHEHUS UMEIOT BH/I ax> +2kx+c¢=0, a#0.
JIMCKPUMHHAHTOM TaKuX ypaBHeHui spnserca A = (2k)* —4ac=4(k* —ac).
CrenoBarenbHO, (POPMYIIBI UX PEIICHHI 3alUCBIBAIOTCS TaK:

_ —k—~k*-ac . _—k++k*—ac
e e —

X
! a

El NMPUMEHUM

2
* Perure Ha MHOKecTBe R ypasuenume 2x° —8x+3=0.

Pewenue:
O3: R. 3necy a=2, c=3, b=—8=2-(—4). Torna:
k=-4, A =k*—ac=16-6=10.

ﬂzz_oﬁm’ x2_+—V_ +

— (-4
CnenosarenbHo, x, = ( >

Omesem: S ={2-0,5110, 2+0,5v10}.

- Aweopa By
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2.2. COOTHOLWIEHUS MexXay peleHusmMu u KoadpdpuumeHTamm

-l BCMOMHUM

Teopema Buera

Ecnm neficTBUTENBHBIE YKCIAa X, U X, — | Eciu IeHCTBUTEIBHBIE UUCAA X, M X, —
pelIeHnsT ypaBHEHUS pEIIeHUs ypaBHEHUsI
ax* +bx+c=0,a#0, (1) x’+px+q=0, ?3)
TO: TO!
b
X +x,=—, by =
a (2) X TX =D, (4)
X]'x2=£- ‘xl'x2=q'
a

Hcnone3ys cootHomeHust Buera (2), (4), peieHust HEKOTOpbIX ypaBHeHuH 11 crenenn ¢

OJIHUM HEHU3BECTHBIM MOTYT OBITh OIpeleNieHbl 0e3 HEeMOCPEACTBEHHOTO PElIeHHUs] CaMUX
YpaBHEHHH.

HEl NPUMEHUM

s Pemure Ha MHokectBe R ypaBnenume: a) 2x* —3x—2=0; ©0) x> —=7x+12=0.

Pewenue:

a) Haiiem 1Ba JeiiCTBUTENBHBIX YHCIIaA 0) Haiinem jaBa JIeHCTBUTENBHBIX YHCIIA
X,, X, TaKUX, YTO BBIMOJIHAIOTCS YCIOBHSA | X, X, TaKUX, YTO BBIIOJIHSIOTCS YCIOBHS

c b 3
X X, =—=—-lux+x,=——==. X X, =q= uX+x,=—p=
1 2 a 1 2 a 2 1 2 1 2
1
[Tonbopom HaxomuM X, = 4= 2. Ionbopom Haxomum x, =3, x, =4.
Omeem: S =1{3, 4}.
Omegem: S ={-0,5; 2}. 3, 4}

-l BCMOMHUM

Teopema, oOpaTHasa TeopeMe Buera

Ecnu peiicTBUTENIbHBIE YMCHA X, M X, TAKOBbI, YTO BHIIOIHAIOTCS ycioBus (2), To
X,, X, — pemienus ypasHenus (1).

Ecnn neiicTBUTENbHBIE YUCIA X, M X, TAKOBBI, YTO BBIIOJIHAIOTCA ycioBus (4), T0
X,, X, — pelienus ypasHeHus (3).

3ameuanue. IlpumeHss TeopeMy, oOpaTHyo Teopeme Bruera, MOXXHO COCTaBUTh ypaBHe-
nue II crenenu, eciy U3BECTHBI €0 PEIIEHUS X, H X,.

Il NPUMEHUM
* CocraBbTe ypaBHeHHe Il cTemeHu ¢ OJHUM HEU3BECTHBIM IO €r0 PEHICHUSIM

x,=-5x,=2.
Pewenue:

Tak kak —5+2=-3=—p u (-5)-2=-10=g, nomyyaem ypasnenue x +3x—10=0.

ss



YpaBHeHusi. Cuctemsl ypaBHeHWi

2.3. YpaBHeHus1, npuBoAnMbIe K ypaBHeHusam Il cteneHun
C O4HUM HEN3BECTHbIM

HeKOTOpI)Ie 0oJee CI0KHEIE YpaBHCHHUA MOTYT 6I>ITB CBCACHBI K YPAaBHCHUSAM II cremenn
METOJ0M BBCACHUS BCIIOMOTI'aTCJIIBHOI'O HEU3BECTHOI'O.

Hanpumep, ypasuenne Buna ax' +bx’ +c=0, a#0, HaspiBaeMoe GuUKeadpammuim
ypasHeHuem, periatoT MoJICTAHOBKON X’ = t, tne ¢t 2 (. B utore manHoe ypaBHEHHE CBOIUTCS
K ypaBHeHUIO I cTeneHr OTHOCUTENBHO 7: at’ +bt+c =0, a # 0. Pemaem 510 YpaBHEHHE, a
3aTEM — YPaBHCHHC (5) OTHOCHUTECIIBHO X, U TEM CaAMbIM HaAXOJUM PCIICHUA NCXOAHOI'0 YPaBHCHU S
Il NPUMEHUM

* Pemure Ha Mmuoxectse R ypaBHenue:

a) 2x* —x* =1=0; 6) (x* —3x)” +3(x* —3x)—28=0.

Pewienue:

a) OJ13: R. Mycts x° =t,t>0. Torxa HCXOAHOE YPABHEHHE CBOMMTCS K yPABHEHHMIO

P 1 2 1 .
2t" —t—1=0, ¢ pemmennsamu f, = 5 t,=1. VYpaBHeHHe X° =—— He MMEET JCHCTBUTEb-
2
9 2
HbBIX pelLICHHH, a pelIeHHsIMH ypaBHeHus X~ =1 siBisirorest x, =—1, x, =1.

Omesem: S ={—1, 1}.

6) O/13: R. O603HaunM x° —3x = z. Tonyunm ypasuenue II crenenn z° +3z—28=0,

2 2
uMerolee perienns z, =—7, z, = 4. Pemum na OJ13 ypaBuenust X~ —3x=—7 u x~ —3x=4.
2 1% )
VpaBruenue x~ —3x+7 =0 He uMeeT NeHCTBUTEIBHBIX PEIICHUH.
2
VpaBHeHue x° —3x—4=0 umeer pemwenus x, =—1, x, =4.

Omeem: S ={-1, 4}.

2.4. PasnoxeHue BbipaXeHum Buga ax’ +bx+c, a#0,
Ha MHOXuUTEenun
BCMNOMHUM
Eciu a#0 u A>0, 1o ax’+bx+c=a(x—x)(x—x,) (5), rae x; u x, —
JefiCTBUTENbHBIE pelllenns ypaBHenns ax” +bx+c=0, a #0.

HEl NPUMEHUM

2
* Pa3noxunTe Ha MHOXKUTENH BbIpakeHne 2x° —3x—2.
Pewenue:

Vpasnenue 2x”° —3x —2 =0 umeer pemenus x, = —%, X, =2.
CnenoBarensHo, 2x° —3x—2 = 2(x + %) (x-2)=2x+D(x—-2).

2.5. YpaBHeHua Il cteneHn ¢ oAHNM HEeN3BECTHbIM
C napamMmeTpoM (O0MN0NHUTENBHO)

VYpaBuenus Il creneHu ¢ 0JHUM HEU3BECTHBIM MOTYT COLEpXKATh napamvemp. B Takux
ClTyJasix He0OXOANMO HCCIIEI0BATh CYIECTBOBAHNE PEIICHNH ypaBHEHHS B 3aBUCHMOCTH OT
3HAUEHUH MapaMeTpa.

L Aweopa b



* Haiinure 3HAUCHUS ACHCTBHUTENHHOTO MapameTpa m, MPH KOTOPHIX ypaBHEHHS
X +mx+4=0 u x’ +4x+m=0 umeror obuee pemenue.

Pewenue:

ITyctp X, — o0Iee perieHne TaHHbIX ypaBHEHHUH.

MopcraBus x =x,, nomyuum x; +mx, +4=0 u x’ +4x, +m=0.

BrinonHuB Berautanue, nonydum x,(m—4)+4-m=0< (m—-4)x, =m—4.
Mpu m =4 ypasHenus upenTuuHbl: X, +4x, +4=0. O6uee pemenue x, =—2.
Ipn m # 4 naxomum perenne x, =1. [loacraBus x, =1 B 07HO U3 ypaBHEHUH, HAXOAUM 11 =—5.

Torma momyuuM ypaBHeHHS x° —5x+4=0 u x’+4x—5=0, uMeronue pelmeHus
x, =1, x, =4 wncoorBeTcTBEHHO X, =1, X, =-5.

Omeem: Ilpu m = 4 ypaBHEeHHsI UMEIOT 001IIee pellieHne X =—2, apu m =—5 ux odiee
pemenne x =1.

YnpaxHeHna u 3apadv
B dukcupyem sHaHus

1. Jlanbl ypaBHEHHUS:

a) 5x* —x* =2 =0; 6) 3,4x> —x+1-+2=0; B) (I-4/3)x> +7x—3,5=0.
Haiigure nponyniennoe 4ucio:
a) 5; s =25 6)-3.4; —1; ; B) ; 75 =3.5.
2. Pemute Ha MHOKecTBe R ypaBHenwe:
a) x*—16=0; 6) t°—25=0; B) 5x” +2x=0; r) 2x> —x=0;
0 3 +5=0; ¢) 2x° +14=0; m)%xzzo; 3) 3% = 0.
3. Pemmre Ha MHOXecTBe R ypaBHeHue:
a) 4x° +4x+1=0; 0) 5x* —Tx+2=0; B) 3x* —2x+1=0;
r) —4x* +6x-5=0; m) 0,1x* —x—2,5=0; e) V5x> +4/2x+4=0.
4. Pemmrte Ha MHOXXecTBe Z mpuBeAeHHOe ypaBHenue Il crenenu: |
a) X’ —2x+1=0:; 6) x> —8x+12=0; B) x2+%x+€=O;
v x2+1%x—%:0; 1) ¥ —3x—4=0; ¢) x* —\Bx+6=0.
5. He pemast ypaBHEeHHE, ONPEIEIUTE 3HAKU €r0 PEIICHHA:
a) 3x* —x—-2=0; 6) x*+x-12=0; B) —1*+2t+8=0; r) u’ —10u+4=0.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

6. CocraBpre ypaBHeHue Il creneHu 1o ero pemeHusM:

a)lu3; 6) 4us; B) -1 u-2; r)%n%;

m-3u3; e)2,5u3,5; K) 2—~/3 1 2++/3; 3) —1-2 u 1442,
7. Ucnonb3ys Teopemy Buera, pemmre Ha MHOXecTBe R ypaBHenue:

a) x> —=2x-15=0; 6) 3x° —x—2=0; B) 2x° +x—1=0; r) x’ —4x+5=0.
8. Pa3noxuTte Ha MHOKHTENN BBIPAKCHHUE:

a) x* —2x-3; 0) 2x° —x—3; B) 3x” +x—1;

r) -3x> —5x-2; m) —x> +3x+4; e) 2x* —3x+1.
9. Pemrnre Ha MHOXecTBe R ypasHenue:

2) x'=5x__4 | 5) 2% 1, 5) 3,5x2=4x+6'

x—4 4-x’ X' =1 1-x x+2  2+x

o0 X



YpaBueHus. Cucrtembl ypaBHeHWii

10. Ilycte X; u X, — pemIeHus ypaBHEHUS:
2 .
1) 5x* +3x-9=0; 2) 3x"—x+1=0; 3) 2,8x +2x-3,5=0.
2 2 X
He permast ypaBHeHHUE, BBIUUCIUTE: a) X, + X,; 0) X, X,; B) X; + X5, r) -+
xZ 1
11. Haiiaure 1Ba TONOKUTEIBHBIX YHCIIA, €CIM U3BECTHO, YTO MX CpeAHee apu(hMETUISCKOE PABHO

12,5, a ux cpennee reomerpuueckoe paBHo 10.

X2

X

12. CymMa JeHCTBUTEIBHOTO YMCIIA C YTPOCHHBIM €ro OOpaTHBIM 4YHciIoM paBHa 4. Haiiaurte 310
gucino. CKONBKO pelieHnid uMeeT 3aaava?

13. Pemmte Ha MHOXecTBe Q ypaBHeHwme:

a) \/§x2+4x+\/§=0; 0) \/gxz +2\/7x+\/§=0; B) (2x+1)* = (4x+1)%;

r) (1-3x)° =(x+2); 1) 5x% —24/5x+1=0; e) (x—2)"=(2v2 +3x)".
14. Pemnte Ha MHOKecTBe R OmkBaaparHoe ypaBHEHHE:

a) x* —5x"+4=0; 6) x*+5x° +4=0; B) a'—a’-2=0;

1) 2x* =3x% +1=0; z[)%z4+%zz—2=0; ¢) — — 71> +8=0.

15. Pemure ypaBHEHUE, ONpPENEIUTE 3aKOHOMEPHOCTh M HAaWIUTE MPOIMYIIEHHOE YHCIIO:

a) | ¥ +3x+2=0 6|3 +4+1=0 |5
¥ —32x+4=0 27 ~3-1=0

16. Haiigure ¢ Tounocteio 10 0,01 perieHust ypaBHEHUs:

a) 2x° —x—1=0; 6) x(x—4)=6; B) X’ —3x+1=0; r) 3x(x+1)-5=0.
17. Pemnte Ha MHOXeCTBe Z ypaBHEHHE:

a) x(x—+/7)=0; 6) 4x* —dx+1=0; 5) VI1x" = 0;

r) =3x’+x+4=0; 1) x> —x—1=0; e) x’—x—20=0.

18. Pemre Ha MHOkecTBe R ypaBHEHMs m ynmopsmounte 3aJaHHBIE HWKE CIOBA B 3aBUCHMOCTH
OT HEOTPHILATEIBHBIX PEIICHUN COOTBETCTBYIOIIMX ypaBHCHHH (yKa3aHHBIX B CKoOkax). IIpo-
KOMMEHTHUPYHTE TOIYYCHHYIO MOCIOBUILY.

1) 2x” = 242x+1=0; 2) 2x —x—1=0; 3) x> —3x—10=0;
4) —8x* ~3x+0,5=0; 5) x(x++/15)=0.

MTO’KHET (%J noceert (1) KTO [g) Betep (5) oypro (0)

19. Haiigure wynu ¢pynkunn f: R ->R:

a) f(x)=3x—x"; 0) f(x)=-3x"+x+2; B) f(x)=0,(4)x* =L 1) f(x)=45x"-2x—1.
20. Haiimute neiicTBUTENbHbIE KOPHA MHOTOYJIEHA!

a) P(X)==2X"+X+3; 6) P(X)=0,1X" - X —20;

B) P(X)=2X"'"-X"-1]; r) P(X)=9X"-X".

Il B B PassuBaeM cnocoGHOCTU U TBOPUM

21. Pa3noxxute HA MHOKHATEIN BBIPAYKEHUE:
a) tt+17-2; 6) t'—17-2.

22. Pemure Ha mMuoxectBe R ypaBHenne:

a) x(x—D(x-2)(x-3)=3; 0) (x+2)(x+3)(x+4)(x+5)=3.

. Awveora iy



23. Mcnonb3ys MeTOJ IOACTaHOBKH, PEIIMTE Ha MHOXeCTBE R ypaBHeHnme:
a) 5x>+3|x|-9=0; 6) 2x° —1=|x|(|x|-2).
24. CocTaBbTe W PEIIMTE MPUMEPHI, MOA00HBIC 3agaHusM 15, 17.

25°. Haiinure 3Ha4eHns JEHCTBATENBHOTO APAMETPa /71, IPU KOTOPBIX ypaBHeHHs 2x° —3x+1=0
u 3x’ +m(x+2)+1=0 umeror obuee pemenue.

26". Pemnte Ha mMHOkecTBe R ypaBHEHME ¢ JEHCTBUTENBLHBIM IAPAMETPOM 71:
a) mx’ —3x—1=0; 6) (m—2)x" +x—4=0; B) X* —mx +4=0;
r) x° +(m-3)x-5=0; ) mx’ —x—m=0; e) X’ +mx+2m=0.
27. CocraBbTe 3a/ady, peueHue KOTOpOi CBOIWUTCSA K yPaBHEHHIO:
a) x* —8x—12=0; 6) 3x>—5=0.

§ 3. ApoOHO-paLMOHaJIbHble YPaBHEHUS

3x x—1 2x
B ypaBuenusx a) 3x—5=2(1-x), 0) 2x+——=x+1, B) 1-— =—

x—1 x° =4 x=2
JIeBas ¥ TIpaBasi YaCTH — PAIlMOHANBHBIC BRIPAKEHHS, TO €CTh BRIPAKEHHS, COCTABICHHBIC 13
YHCECI U 6yKB C IIOMOIIIBIO ﬂeﬁCTBI/Iﬁ CJIOKCHUS, BBIYUTAHUSA, YMHOXCHUA U ICJICHU. Takue
YpaBHEHHS Ha3bIBAIOTCS PAUUOHATIbHBIMU YPAGHEeHUAMU. B ypaBHEHWIX 0), B) U YHCIIUTEINb,
Y 3HAMEHATENb COOTBETCTBYOIIETO aJre0panyeckoro OTHOIICHHS COACPIKAT HEU3BECTHOE.
Takue ypaBHEHUsI HA3BIBAIOTCS PAUUOHATLHBIMU YPAGHEHUSAMU, COOEPICAUUMU HEUZBECHT-

Hoe 6 3nHamenamene, Nin ()poéno-pauuouaﬂbnbmu ypaenenuamu.

El NPUMEHUM

JIpoGHO-paLiuoHANbHbIE ypaBHE- * Pemure Ha MHOXkecTBe R ypaBHeHue
HUSI peTIaeM Mo CIEAYIONIEMY a120- 2 _3x 1
pummy: ¥P=1 x—-1 x+1
Pewenue:
@ Haxomum OJ13 3apannoro ypas- | OJ13: R\ {1, 1}.
HEHUsL.
2 3x 1 2 3x 1
@ IlepeHocuM Bce BBIpaKEHHS B 3 = - = - + =0
x2=1 x-1 x+1 x2=1 x-1 x+1
JIEBYIO YacTh YpaBHCHUS.
2
n 3x"+2x—-1 _ 0
@ TIpuBOAMM JIEBYIO YaCTh ypaBHE- Q-
HUS K BUIY —.
ny B
@ Tlpumensiem npapuiio npupasu- | 3x> +2x—1=0 u x° —1#0.
BaHMS K HYJFO OTHOIICHHSL.
® Pemaem nosyuenHoe ypasnenne | Ypasnenue 3x” +2x —1=0 umeer pemenus x, =—1,
= 1
(4 = 0). =1
® Ilposepsiem, Bee siu noyueHHble | Tak kak X, =—1¢ OJ[3, TO 3TO 3HAaYCHHE HE MOXKET
SHAYCHHUSA YAOBICTBOPAIOT COOT- | GBITH PEIICHUEM UCXOIHOTO YPaBHEHUS.
BETCTBYIOIIUM yCIOBHSIM, B TOM 1
Y Y x, =~e OJI3.
yucne, npuHayiexar mm ouu O/13. 3
1
(@ 3anmcheiBaeM OTBET. Omeem: S = {5}

o2 IR



YpaBueHus. Cucrtembl ypaBHeHWii

Hexotoprie Oosee ciioxHbIe IPOOHO-palliOHANBHBIC YPaBHEHUS MOTYT OBITH CBEICHBI K
0oJtee MPOCTHIM YPaBHEHHSIM, €CITH BBIITOJTHATH Pa3IMIHBIC TIPEOOPA30BAHNUS HITH IIPHMCHUTD
METOJ] BBEJICHHsI BCTIOMOTaTeIbHOTO HEM3BECTHOTO.

Il NPUMEHUM

2 2
 Pemure Ha MHOkecTBe R YpaBHCHHEC X 3x

+
x=2x+1 x-1

Pewenue:

Ol13: R\ {1}, tak kak x’ —2x+1=0¢« (x—1)> =0 x=1 u 06a OTHOIIEHHS JIEBOII
Y4aCTH YPaBHEHHsI HE MMEIOT CMbICA TPH X = 1.

2 2 2
AN SN, ) DRSS S - S R, DS, . Y ) )
x—1 x—1

x=2x+1 x-1 (x-17 x-1

X
Bgenem BcromorarenbHoe HemsBecTHOe f. IlycTh
x_

1 =t. Ilonyunm ypaBHEHHE

1
21> +3t—2=0, umeromee pemenus f, =—2, t, =5 (ITpoBeprre!) st HaXOXKIESHUS

X X 1
PEILICHUS HCXOJHOTO YPaBHEHUSI OCTACTCSI PELINTD YPaBHEHHS =2u ——=—.
x—1 x=1 2
2
ITepBoe ypaBHEHHE UMEET PelLIeHUe X, =—, a Bropoe — pemenue X, = —1. (IIposepsre!)

3

2
3HayeHus x, = 3 u x, = —1 npunamiexar OJ13. CrieoBarenbHO, 002 3TH YKCIIA ABISIOTCSI

PCIICHUAMU UCXOAHOTO YpaBHCHUS.

Omeem: S = {— 1, %}

YnpaxHeHus u 3apaun

B dukcupyem 3HaHug

1. BrisiBute Z[pO6HO-paL[I/IOHaJ'II)HI)Ie YpaBHCHUS:

2
a) x—1=3; 6) x*—3x+4=0; B)t +1_£=l;
X 1 2 3 4 3 2
——=0; =———=1 P-2-2=0.
Dria w0 i bt ©) z —7
2. Kaxue snementsl MHOXecTBa {—1, 0, 1, 5} SBISAIOTCS pelIeHUAMH ypaBHEHHS:
x> 2x—1, x(x+1)  x+1 . 3 Lot
9 5T o5 O~ B) T=X-2 D 1Tl
3. Pemre Ha MEO)ecTBe R ypaBHenue: i 7
L_,. _2_ 1 V5 _ys 32 1
D= 0 -3=3 B) 55 = 2% D5y =77
4. Pemmre Ha MHOKecTBe @ ypaBHenue:
2 _3. 6) — 5 _1. 2x _2. 3x+2_ 1
R ) T2 2 Bix"5 D322
5. PemmTe Ha MHO)ecTBe Z ypaBHEHHE:
2x—1_5x" -1, x’+2 2x-1. x(x—1)  x*+4x, x> 2x(x-3)
V1™ a1 9 %23x %20 P03 om0 DeisT vi1s
6. Pemmnte na MuoxkectBe R ypaBnenne:
)2_5_i' 6)3:1_2_ )2x2=3x
Yox-5 5-2x T Xx-3 x-3 3-x Y6 x+4

L Aweopa K



H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

7. Pemmte Ha MHOXkecTBe R ypaBnennme:
) X _ S5x | x—1 X .
VY 6x+9 x-3 =2 1-x
1 1 x+3
+ = ; =— :
RS ey R ) 4x* —4x+1  2x-1

8. ):[OI'IOJ'IHI/ITG Tak, YTOOBI TMOJIYYCHHBIC YpaBHCHUSA ObLTH PaBHOCUJIBHBIMHU !

x> 2-3x 2 s
a) -1 I-x < 2x x+4=0;
6) —2 S SNy T )(2x— )=0.

Y4 x-2 x+2

9. Pemure Ha muO)ectBe Q ypaBHeHHe:
a) 05 2 6) 2 6 . s 2x-1 _ 4x-2
2x—1  5-10x" ¥’ —8x+16 2(x—4)*"

X+3 dx+12°

10. Pemmte Ha MHOxecTBe R ypaBHenue:

3 X 10 16 6_ 21 .

9) x—5_x+1:(x+l)(x—5); ©) x—2 x x+3°
X’ +x _3x-1 . 2 x+4 1
By Tt DE 4 3012 xx-2)

11. HaiiguTte 3HaueHue #, MpU KOTOPOM:

6t+18  41-26

a) cyMMa anreOpanvyecKux OTHOIICHHM -1 " 5755 Paema 4,
0) pa3HOCTh aNreOpanyecKuX OTHOIICHUM Sihd u =1 aBHA L
P P 1—2¢ " rxr PR
Lot+1 10
B) CyMMa anreOpandecKux OTHOLICHHUH 75 ¥ 7, PaBHa HX IPOM3BEICHHUIO;
I') Pa3HOCTh ANreOPanIecKUX OTHOIICHUI 2t6—1 u —% paBHA MX MPOM3BEICHUIO.
12. Haifnure 3akOHOMEPHOCTh W BIUIINTE MPOIYIICHHOE YpaBHEHHE:

x+3,x-3_,1 2 a6 20_1)4_@:5 x+t6_

)5+ 3733 X =36=0 O %33 i3 x—5
5x+7_2x+21=82 9 4 5 +1= 1 9
x=2 x+2 3 t+3 3-t t-3

13. Pemnte Ha MHOXecTBe R ypaBHeHwue:

a) (x*—4)(2x+5)=0;  6) (Z:X_l)-(6x—5)=0; B) (2x2—3x+l)'(ﬁ+x)=0;
2% 3 i -0 2 2x° S5x B
2 (x+2+X—2+2)'(x+1_x+2+8)_0’ n) (5x —7x+8)-(—x_1——x_1+4)_0.

B B PassuBaem cnoco6HOCTM U TBOPUM
14. Pemute na muoxectee R ypasuenue:
7 1 2 x> +4 1 1 3x-2
= ; + + = ;
2) 2x* +4x  2x-4 4-x° ©)

x*—4 2-x 2+x_x2_4’
R 3 —12x411 1 2 3
B gt % D G-Dx-2)x=3) x—1 x-2 %3

—8 1-6 1+6 1+8
o I




YpaBueHus. Cucrtembl ypaBHeHWii

15. Pemmre Ha MHOKecTBe R ypaBHEHHE ¢ HEMCTBUTENBHBIM HapaMETPOM 7i:
x—m _ 2m m  m—1

2) m _x—m; ©) ;+ x—1=2;
X _m-1, 1
B)E_z_l—x’ r) x+x 3‘—m 3.

16. Haiigure Haubonbliiee U HanMeHblee 3Hauenus Gpyukuuu f: D —R (D — obnacts ompene-
JeHUsT QYHKIHH):
2 2
x +x+1 x —x+1
a) f(x)=——7——; 6 X)=—S5—7"—.
) ) x'+2x+1 ) [®) x*=2x+1

§ 4. Cucrtembl ypaBHeHU

4.1. NoHaTHe cucTemMbl ypaBHEHUN

.

'l/f B razetnom kuocke 6110 1305 sxypHaioB u raser. [Tocne Toro kak

npoxanmu 100 razer m 50 xypHanoB, B KHOCKE OCTAaIOCh BJIBOE

OoubIIe Ta3eCT, YEM XKXYPHAJIOB.

CKOJIBKO Ta3eT M CKOJIBKO KypHaJIOB ObLIO BHaYaje?

Pewenue:
IIycts X — mepBOHaUaIbHOE KOIMYECTBO TaszeT. [1o ycnoBuio 3aqaun

x+y=1305,
TIOJIy9MM CUCTEMY JIBYX YPaBHCHHUH C IBYMsI HCH3BECTHBIMH | . _{()() = 2(y —50), Hmeto-

niyto pemenue (870, 435). (Iposepete!)
Omeem: IlepBonadanbHO B KHOCKe Ob110 870 TazeT u 435 xypHaoB.

Il OBOBLUUM

Paccmotpum ypasuenust 4,(x,y)=B,(x,y) u 4,(x,y)=B,(x,y). Eciu Hy)XHO HaiiTi
o0LIKE peleHnst 9TUX ypaBHEHUH, TO eCTh yrnopsaodenusie mapsl uncen (a, b)e RxR,
YAOBIIETBOPSIIOLIKE TIEPBOMY M BTOPOMY YPaBHEHHUSIM, TO TOBOPST, YTO 3aJaHa CUCHEMA
4,(x,y)=B,(x,y),

4,(x,y) = B,(x, ).

Cucrema MOXKET COCTOATh TAKKE U3 TPEX YPaBHEHUH C TpeMsl HEU3BECTHBIMU, U3 IBYX

08yx ypasnenuii ¢ 06yma neuzeecmuovimu. O003HAYAIOT: {

ypaBHeHI/Iﬁ C TpEMA HCU3BCCTHBIMU U T. 1.

Omnpenenenue

PelrenneM cucTeMBbI JBYX YpaBHEHHUH C JBYMsI HEHM3BECTHBIMH HA3bIBACTCS YIIOPS-
nouennas mapa uncenl (a, b)e RXR , oOpamaromas B BepHOE PaBEHCTBO Kadcdoe
YPaBHEHUE CHCTEMBI.

Pewiumo cucmemy ypagnenuii — 3Ha4UT HAUTH MHOXKECTBO €€ PELICHH.
Mmuoscecmeo pewenuii cucmemst ypasuenuii (0003Hadaercsi Oyksoit S) ectb nepece-
Yenue MHOXKCCTB PEIICHUH YPaBHEHUH ATOH CHCTEMEL.

L Aweopa B



Coommuouwienusn meixcoy Koauuecmeom peuieHull u udamu cucmem ypagHeHuil

| Cucrema ypaBHEHUI |
S=0 S+d
S — KoHeuHOE S — OeckoHeyHoe
MHOKECTBO MHOECTBO
Cucrema Cucrema coBMeCTHA Cucrema coBMeCTHA
HECOBMECTHA U ompejieicHa W HEoTpeienieHa

Penrenue cuctempl ypaBHEHHH, KaK MPABUIIO, HAUMHACTCS C HAXOXKICHHUS O0IacTH ee
JIOTTYCTUMBIX 3HAUCHUH.

Obnacmoy oonycmumuix 3nauenuit (O/13) cucrempl ypaBHEHUH €CTh IepeceueHue
o0JacTel JONyCTUMBIX 3HAYCHUH YPABHEHUH CUCTEMBI.

Omnpenesienue
JIBe cucteMbl ypaBHEHUH ¢ OJHUMHU U TEMH K€ HEM3BECTHBIMU Ha3bIBAIOTCS PABHO-
CHJILHBIMH, €CITH MHOXKECTBA MX PEIICHUN PaBHBI.

Mexny 1ByMsl paBHOCUJIBHBIMY CUCTEMAMU YPAaBHEHUM CTaBUTCSI CUMBOIL ,, < .

3ameuanue. PaBHOCUIIbHBIE CUCTEMBI, KOTOPBIE PEIIAIOTCd Ha HEKOTOPOM MHOXKECTBE
(xak mpasmiio, Ha OJ]3 UCXOMHOM CHCTEMBI), HA3BIBAIOTCS PAGHOCUIbHBIMU HA OAHHOM
MHOIHCECmEe.

OTMEeTHM HEKOTOpBIE IPeoOpa30BaHNs, MPUBOAAIINE K PABHOCUIEHBIM CHCTEMAaM:

Ilpumepor
1) W3MeHMB MOPSIOK ypaBHEHHH B CHCTEME, TolydaeM  |3x—y =4 x+y=0,
CHCTEMY, PaBHOCHIIbHYIO HCXOITHOM; x+y=0 Ix—y=4.
2) 3aMEHHB OJIHO YPAaBHEHUE CUCTEMbI PABHOCHIIBLHBIM
eMy ypaBHEHHEM, [OJIy4aeM CHCTEMY, PaBHOCHIb-  |3x—y =4 y=3x-4,
HYIO HCXOIHOIA; 4x+7y=0 4x+7y=0.
3) BBIpa3HWB B OJHOM W3 YPaBHCHUU CUCTEMBI OJHO
HEM3BECTHOE Yepes3 JIPYroe U I0JICTaBUB MOTyYeH-
HOE BBIpAKEHHE B OCTATBHBIE ypaBHeHus ciuctemer, JY =X —4 y=3x-4,
o 8x+y=0 8x+3x-4=0.
MOJIyYHM CHCTEMY, PaBHOCWIIBHYIO HCXOJHOM;

4) 3aMEHHMB OJTHO YpaBHEHHE CHUCTEMBI APYTUM, KO-

TOpOE 00pa3yeTcst B pe3yIbTaTe CIOKESHHS M BBIUH-
TaHUSI IBYX YPaBHCHHU CHUCTEMBI (YMHO>KECHHBIX, {

3x—y=4 {3x—y=4,

Ilx+y=0 14x=4.
eciu TpedyeTcs, Ha HEKOTOPOE YHCIIO), MOJIYy4YUM

CUCTEMY, PABHOCWIIBHYIO UCXOAHOM.

os X
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YpaBHeHusi. Cuctemsl ypaBHeHWi

4.2. MeToabl pelleHus CUCTEM ABYX YPaBHEHUN C OBYMSA

HEen3BeCTHbiMU

OcHognvle memoovl peuieHus cCucmem ypasHeHuil

Memoo noocmanoexu:
x=3y=-4 x=3y—4,
x=7y=5 3y—4-T7y=5.

Memoo cnooscenusn:

11x=7.

{2x+0,5y:2| o {3x—2y=—1,

3x-2y=-1

Memoo eégedenusn écnomozamenbHblX
Heuzeecmuvix (6CNOMO2AMENbHOZ0

Heu3eecmHozo0):
1
2 _ —_—
X -1 3,
4x7 + R 2.
y—1

y—1
u—v=3,
Torga noay4um cuctemMy { duy+3p=—2

I'pagpuueckuii memoo:

x—y=2 y=x-2,
{3x+y=6 g {y=—3x+6.

=Y

S ={2}.

Anreépa

97

<~ B 0AHOM W3 ypaBHEHHI CHCTEMBI BBIpaA-

JKaeM OJHO HEHM3BECTHOE uepe3 BTOpoe,
1 TIOJIYYE€HHOE BhIPa)KEHHUE OJICTABIIIEM
B JIpyro€ ypaBHEHHUE CUCTEMBI.

CxutagpiBaeM (BEIYMTAEM ) JIBA YPABHEHUS
CHCTEMBI, 9TOOBI HCKITIOYUTH OHO U3 He-
W3BECTHBIX.

BBoayM BcrioMorarenbHble HEU3BECTHBIE,
0003HaYNB HEKOTOPHIC BBIPAKEHUS TH-
MU HEH3BECTHBIMH, [T TOTO, YTOOBI IO~
Iy4uTh OONee MPOCTyIo cucTeMy. Pemus
MOTYYEHHYIO CHCTEMY, IIEPEXOUM K pe-

[IEHUIO UCXOIHOM.

CrpouM B OIHOM IPSMOYTOIBHON CUCTEME
KOOPAMHAT rpaduKM ypaBHEHUH CHCTeE-
MBI M HAXOIMM (€CJIH CyLIECTBYIOT) KOOP-
JIMHATHI TOUEK UX nepeceyenus. Eciu rpa-
(GUKM ypaBHEHHI CHCTEMBI HE MEpece-
KaloTCs, CIEAYET, YTO CUCTEMA HECOB-
MECTHa, TO ecTh S = .

3ameuanue. MeTos oACTaHOBKH, METO
CIIO’KEHUSI U METOJ| BBEJCHUS BCIIOMO-
TaTCIIbHBIX HCU3BECTHBIX (BCHOMOI‘aTeJ'IL—
HOT'O HEN3BECTHOTO) SBIISIOTCS a/1zedpau-
yeckumu memooamu, a rpapuuecKuit
METO]] SIBIISIETCS 2e0MempUiecKUmM me-
mooom.



YnpaxHeHus v 3apaumn
B dukcupyem 3HaHus

1. Brissute, kakue u3 ynopsgodennsix map uucen (0, —2), (=1,1), (0, 2), (=2, 2), (0, 3), (3, 0),
(=3, 2) ABNAIOTCA PENICHUSIMA CHCTEMBI YpaBHEHHIL:

Ix—y=-2, x+4y=3, 3x=-2(x+y),
Y {2“‘3)’:6; 2 {X—J’:—Z; B) 5x+2y=—4.
2. Peumure Ha mMuoxkectBe RXR Metomom mopcranoBku cucremy ypaBHEHUIA:
-3y=0, 2x—v=1 — —x+y=2,
2) {%—i:—l- 0) {6i+§y=’0' B) {3335353#4- D13
& b > > b gx — 3y — 10.
3. Pemure na muoxkectBe RXR MeTomom cioxkenus cucreMy ypaBHEHUIA: | ) !
2 {gx— 3 y_=5 ‘—2, 5 {2,5 y;3)ﬁ §'4,5, 5 {;2,22 + 3 y T 2, n 12 3=
x+y_ > X+2y=3; X—ay=-—L 2x+2y=3.
4. Pemnte na muoxectee RXR rpaduueckum MeTo0M cuCTEMY ypaBHEHMIA:
y=2x, x+2y=3, y—-3x=0, x+y=-2,
2) {x—2y=9; 6 {y+2x:6; B) 2x—y =-6; n 2x—y=4
) y=3x+4, ) 2x+y=0, ) x+y=lI, ) y—x=2,
6x—-2y=12; y=2x+1; 3y=3-3x; —4x=12-4(y+1).
5. BoummTe Takoe JeHCTBUTENBHOE YHCIIO, YTOOBI MOJyYeHHAs! CHCTeMa Obllla COBMECTHOH W:
1) HeompeeNeHHOI; 2) orpe/esieHHOM.
a) 2x— y=—4, 6) _x+2y=_3’ ) 3x_y=_1’
10x -6y =-20; x—6y=09; —12x+4y=
H B dopmupyem cnoco6HOCTU M NPUMEHSIEM
6. Pemnre Ha muoxectBe RXR cucremy ypaBuenwmii:
) 3(x-2)=y-5, ) 0,5x-3,4(5-y)=4,7, 5) X —x=(x+1)>+y,
4x-3(y+1)=0; —4x+8y=12; -5x-2y=1;

Lo,

3ustyoo Tx—y=10; 4,(5)u—0,(32)v=0.
42
7. Pemure Ha muoxkectBe RXR rpapuueckum MeromoM u anrebpanvdeckuM METOJOM CHUCTEMY:
6—x=2y, (x=2)"=x"+y,
a) {2x+4y=0; 0) {y+3x=6;
5) x=3y=6, ) —x-3y=-7,
S(x=1)+6(y+2)=48; X +y=(x-17+2.
8. Haiiure 3aKOHOMEPHOCTh ¥ BIMIIUTE MPOMYIIEHHOE YUCIIO:
6x—10y =11,
Sy+7x=19; 2,82

2x-3y=14,
{7;+5§=10.
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YpaBueHus. Cucrtembl ypaBHeHWii

Il B B PaseuBaeM cnocoGHOCTU U TBOPUM

9. PackpsiB MoyiH, pemure Ha MHO)ecTBe RXR cucremy ypasreHwmii:

N {|x|+3|y|=5, 5 {3|x+3|+|y—4|=o,

|x=2[+2[y-1[=0; |x=6|+2]y|=5;
lal+2|b|=-3, 2|z=3|-|y+1|=2,
Bla* -2|+|b-4|=0; D\zl+lyl=-5.
10. Pemnre Ha MHOXecTBe RXR Meromom BBemeHHs BCIIOMOTaTENBHBIX HEH3BECTHBIX CHCTEMY
ypaBHEHUI:
23, N I
5. 1_1. 2 | 2, 3
=== =1 4" +——=-2.
x y 2 x—=1 2(y-1) V-

11. JIBa kopabus mociie BCTPEYH MPOJOJDKHIN MyTh: OJWH M3 HHUX HA IOT, a JIPYrod — Ha 3amaj.
UYepes 2 yaca paccTOsiHUE MEXAY KOpadiasiMu Obuto paBHO 60 kM. Haiinre cKOpOCTh Kamzoro
KopalJisi, eCIM U3BECTHO, YTO CKOPOCTh OJHOTO M3 HUX Ha 6 KM/4 OOIBIIE, 9eM CKOPOCTh
BTOPOro KOpabdis.

12. CocraBbTe cHCTEMY JBYX YpaBHEHUH C JABYMS HEM3BECTHBIMU IO €€ PEIICHHSM:

a) (1,5 u (5,1); 6) (-1,0) u (1, 2); B) (1,0) u (3,2); r)(2,-1) u (1, 1).

13. Jlogka mmemia mo pexe mpotuB TedeHus. lllmsma crmerena ¢ rojgoBBI TOMOYHUKA, KOTJA JOIKA
MpoIIbIBasa 1Mol MOCTOM. JIOHOYHMK 3aMeTHI HMpOnaxy LUISIBI Yepe3 4ac, pa3BepHYJCS U
JIOTHAJI ee Ha paccTosHUH 4 KM OT Mocra. Haiiaute ckopocTh Te4eHusl.

’ ® 3aoaua 0na yemnuoHos | 14. Ilpu xakux AEHCTBUTENBHBIX 3HAUEHUSAX MapameTpa a

2x—y=3

SIBJISIETCS COBMECTHON M HEOIPEeAeTIeHHOI?
10x—ay=15

cCucremMa {

§ 5. PewueHne 3aga4y ¢ NOMOLLbIO YPaBHEHUN
n/unn cucTtem ypaBHeHUN

PaznuuHble 3a1a4M M3 MaTeMaTHKH, (DU3HKH, XH-
MUH, 5)KOHOMHKH U JPYTUX 00JIacTel periatoTes ¢ mo-
MOIIBIO YPaBHEHUH, CUCTEM YPaBHEHUIA.

] ’}

:'l/' B mammny norpys3uiu 35 MELIKOB MyKHU U caxapa.
Becs rpy3 coctaBmsier 2 T 500 kr. Memok Myku
BecuT 80 kT, a caxapa — 50 Kkr.

CKOJIBKO MEIIKOB MYKH U CKOJIBKO MELIKOB caxapa
MOTPY3UJIM B MalIUHY?

L Aweona BB



Pemnm 3aady ¢ momouiso:
ypaenenus.

[TycTh X — KONMHYECTBO MEMIKOB MYKH.
Torma (35 — X) — KOTUYECTBO MEIIKOB Ca-
xapa. [Tockompky mermok myku Becut 80 Kr,
TO Bcero morpy3mwiu 80x xr myku. Tak kax
MEIIOK caxapa BecuT 50 KT, TO BCEro Io-
rpy3umu 50(35 — x) xr caxapa.

[To ycrnoBuio 3amaun MojaydaeM ypas-
HEHHe

80x+50(35—-x)=2500,
uMeroliee petieHue x = 25.
Taxum 00pa3om, B MalIMHY IOTPY3WIN

25 memkoB Myku U 10 MeIIKoB caxapa.

cucmemyl ypagHeHuil.
IlycTh X — KOJIMYECTBO MELIKOB MYKH,
a y — KOJIMUECTBO MEIIIKOB Caxapa.
ITockombKy Bcero morpy3uin 35 MEIIKOB,
MOJIyYHMM IEepBOE ypaBHEHUE: X + ) = 35.
Tak xax memokx Myku Becut 80 KT, a
MeloK caxapa 50 Kr, u BCEro morpy3uin
2 1 500 Xr, 1OTy4rM BTOPOE ypaBHEHHE!
80x + 50y = 2500 < 8x + 5y = 250.
ITo ycioButo 3a1auu noay4aeM CUCTEMY
. |Jx+y=35,
YPaBHeHHH {8x +5y =250,

umeronyo pemenue (25, 10).

Omeem: Beero norpy3uwin 25 MelkoB Myku 1 10 MeIIkoB caxapa.

Bb1600. B HEKOTOPHIX CiTydasix 3a1a4a MOKET OBITh pelIeHa Kak ¢ TOMOIIBI0 YPaBHEHNS,

TaK U ¢ IOMOIIBbKO CUCTEMBI ypaBHeHI/Iﬁ.

Al BCMOMHUM

ypaBHEHHE (CUCTEMY YpaBHEHHH );

@ pemraeM ypaBHEHHE (CHCTEMY ypaBHCHHI);

Jlnst pelieHust 3a7ja4y ¢ TIOMOILBIO YPaABHeHHUsl (CHCTeMbl YPaBHEHUI):
@ BBIABIISIEM M3BECTHBIC M HEU3BECTHBIC BEJINUHMHBL;
(@ 0003HaUYaeM KaKIyI0 BEIOPAaHHYIO HEU3BECTHYIO BEJIMYHHY OyKBOH;

@ yCTaHaBJIUBAaeM B3aWUMOCBA3b M3BCECTHBIX U HEU3BECTHBIX BCJIWYUH U COCTABJISACM

(® ananu3upyeM MoJTyYeHHBIC PE3YIBTATHI, BEIOUPAEM PEIIICHUE 1 3aIMCHIBACM OTBET.

El NPUMEHUM

:21/’ Tpaxropuct Bciaxusaer noje. Uepes 4 uaca k Hemy
HPHCOEANHUIICS €lle OANH TPaKTopHcT. Bmecte orn
BCITaXaJIM OCTABIIMICS y4aCTOK MOJIA 33 § YacoB.
3a CKOJIBKO 4aCOB KaX/Iblif TPAKTOPUCT MOT ObI BCIIa-
XaTb TOJIE, €CIIU U3BECTHO, YTO MEPBOMY UL ITOTO

norpedoBasiock Obl Ha 8 YacoB OosbIe?

Pewenue:

ITycTh X — KOTMYECTBO YACOB, 32 KOTOPOE TEPBEBIH TPAKTOPUCT MOT OBl BCIIaXaTh BCE

noste. Torma (x — 8) — KOMMYECTBO YACOB, 32 KOTOPOE BTOPOU TPAKTOPHUCT MOT OBI BCIIaXaTh

Bce noje. IIpon3BoauTenbHOCT TPya IEPBOr0 TPAKTOPUCTA PaBHA —
X

1

X 4acTh I0JI4,

BCIIaxaHHOro 3a 1 yac), a BToporo — s 3Has, 4TO NEPBbI TPAKTOPUCT MpopadoTa
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YpaBHeHusi. Cuctemsl ypaBHeHWi

12 gacoB (4 yaca 0JIMH 1 elie 8 4acoB BABOEM), a BTOPOH — 8 4acoB, M YYUTHIBAs IPOU3BOIHU-
TEJNBHOCTb TPY/Aa KaXKA0TO TPAKTOPHUCTA, TIOITy4aeM ypaBHEHHE:

12 8 _
7+x—8_1'
Haitnem pemenust 3Toro ypaBHeHHUS.
O3 :xe R\ {0, 8}.
£+ 8 :1@24_ 8 _1:0@12(x—8)+8x—x(x—8):0<:>
x x-8 X x- x(x—28)
— x> +28x—-96 x’ —28x+96 x*—28x+96=0
TX TLOXTIV _ e X T2OXTIO >
Y(x—3) T X -9 ‘:’{x(x—s);so.

PelieHUsSIMU CHCTEMBI, 3HAUUT, U UCXOJHOTO YPaBHEHHS, SBISIOTCS X, =24, x, =4.
(ITposepsre!)
3HaveHne X, =4 He ynoBieTBopseT yciaoBuio 3anaqd. (O6ocHyiiTe.)

Omeem: T1epBblif TPAKTOPUCT MOT OBI BCITaXaTh BCE MMOJIe 3a 24 yaca, BTOpoi —3a 16 4acos.

3aodanue. Pemute 3amauy g C TIOMOIIBI0 CUCTEMBI YPaBHEHHH.

3'/’ 85%-HbIll CIUPTOBOI pacTBOp CMEWIAlU ¢ APYTUM pacTBOpoM M nojayuyunu 101
79%-HOr0 CMPTOBOTO PacTBOpA.
CKOJIBKO JINTPOB KXKJIOTO BHA pacTBOpa CMEIIANH, €CIIM KOHIIEHTPaLHs CIIUpPTa BO BTO-
pom pactBope Obla Ha 60% Oosblre 00BEMa B INTPax 3TOTO PacTBOpa’?
Pewenue:
[TycTh x — 00BeM B uTpax niepBoro pacteopa. Toraa (10 —x) 1— 00beM BTOPOTro pacTBopa.

[IepBblii pacTBOP COAEPIKUT xngos
pactBopa cocrapiser (10—x+66)%.

JUTPOB CIIUPTA, a KOHLEHTPALMsI BTOPOr0 CIIUPTOBOIO

(10—x)(76 —x) +@ _10-79
100 100 100
& x* —x-30=0, umeromee pemenus x, =-5, x, =6. (IIlposepsre!) 3ameTum, YTO 3Ha-

CormacHO yCIOBMIO 3a/laud MOJy4YaeM ypaBHEHHE

YCHUC X, = -5 He YAOBJICTBOPACT YCIIOBHUIO 3a/1a49H.

Omeem: bbuio cMmewmano 6 11 85%-HOro cnupToBOro pacTBopa ¢ 4 J1 Ipyroro pactopa.

YnpaxHeHus u 3apaumn
Bl dukcupyem 3HaHus

Pemrure 3anaun 1-4 ¢ noMoIb0 YpaBHeHHsI.
1. Haiigure nBa HaTypanbHBIX YHCIA, €CIIM U3BECTHO, YTO X CyMMa paBHa 12, a mpoussenenne — 11.

2. HaiiguTe nBa 1menbIX 4mcia, €CiaM M3BECTHO, YTO MX PA3HOCTH paBHA 15, a cymMMa WX KBaapaTOB
paBHa 725.

3. KakoBa miuHa M mmpuHa MPSIMOYTOJNBHHUKA, €CIH M3BECTHO, YTO €ro mepuMmeTp pased 30 M, a
mwromans — 44 m*?

4. OxgHa U3 CTOPOH NPSIMOYTOJbHUKA Ha 3 cM OoJibliie Apyroi cTOpoHbl. HaliauTe JUIMHBI ero
2
CTOPOH, €CJIM U3BECTHO, YTO ILIOIIAAbL MPAMOYroibHUKa paBHa 1720 cm’.
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Pemnre 3anaun 5-6:
a) ¢ MOMONILI0O YPABHEHHS; 0) ¢ MOMOIIbIO CUCTEMbI YPABHEHHIA.

5. 3a 6400 neeB Kynmmiu aBa OTpe3a TKAHW OJAMHAKOBOW [UIMHBI, HO Pa3HOTO BHAA. | METp TKaHU
[IepBOTO BUAa U 1 METp TKaHM BTOPOTo BUjaa BMecTe cTosT 320 sees, a 4 M TKaHU I1EPBOTO BUIA
CTOAT CTOJIBKO K€, CKOJIBKO 6 M TKaHU BTOPOro Buja. CKOJNBKO CTOMT | M TKaHM Ka)KIOTO BUAA U
CKOJIBKO BCETO METPOB TKAaHU OBbLIO KyNjIeHO?

a

Paccrosnue Mexay AByms ropoaamu pasHo 240 kM. M3 3TuX ropoJoB HaBcTpedy APYT APYry
OJJHOBPEMEHHO OTIPaBUJIMCH [jBA IO€3/1a: OJUH CO CKOPOCThIO 80 KM/, a APYTroif — cO CKOPOCTHIO,

3
PaBHO¥i 7~ CKOPOCTH TEPBOTO MOE3/Ia. Kakoe paccTosiHre peo/1oiest Kax bl oe3 1 10 X BCTpedun?

H B dopmupyem cnoco6HOCTM U NPUMEHSIEM
Pemure 3agaun 7-13 ¢ noMoOMbI0 YPABHEHHUSI.

7. CymmMa KBaJIpaTtoB U(p ABy3Ha4HOro ymcia paBHa 52. Ecmu u3 sroro umcna Beraects 20, TO
MOJIy4uM IepeBepHyToe uncio. Haliaure 310 uncio.

8. Ilo mnany 3aBox JOJbKEH M3roToBUTh 360 neraneii. B mepBble BoceMb JHEH 3aBOJ €KEIHEBHO
nepeBbInonHsul twiad Ha 20%. B nocneayromue AHN 3aBOJ €KEAHEBHO IMEPEBBINOHSII TUIaH Ha
25%. B pesynbrare ObLIO MPOU3BEAEHO Ha 82 neranu Oosiblle, 4eM HPelyCMOTPEHO IUIaHOM. 3a
CKOJIBKO JTHEH 3aBOJ JO/DKEH OBLI BBITOJIHUTH 3aKa3?

9. Inommaab MPIMOYTOILHOTO TPEyronbHUKA paBHa 24 cM’. Eciu OJMH M3 KATETOB yMEHBIINTH
v 2
Ha | cM, a Ipyroil yBenM4uTh Ha 3 CM, TO IUIOMIA/b MOJTYYCHHOTO TpeyronbHuKa Oymer 27,5 cm”.
HaiignTe MIHHBI KaTeTOB MEPBOHAYAIBHOTO TPEYTOIbHHKA.

10. PabGorasi COBMECTHO, 1BOC pabO4MX BBIMOJHHIN 3aKka3 3a 12 yacoB. Eciu Obl mepBblit paboumii
BBITIOJTHHJI TTOJIOBUHY 3aKa3a, a 3aTeéM BTOPOW — OCTABIIYIOCS 4acTh, TO BECh 3aKa3 ObLI OBl
BBITIONTHEH 3a 25 4JacoB. 3a CKOJBKO YacOB Ka)IbIi paOo4uii MOT OB BBITTOIHUTH 3aKa3?

11. Temmoxoa MpOXOAMT O peKe paccTOSTHUE OT IMyHKTa A 10 myHKTa B 3a 3 waca, a paccrosiHue ot
B 1o A —3a 4 yaca. 3a ckoiIbKO 4acoB Npoiiner paccrosiHue oT A 10 B mior?

12. CyMMa JByX uyucell paBHa 8, a cymMMa OOpaTHBIX UM 4Hces paBHa 6. Haiiqure 3Tu yucna.

13. CxonbKO MWUTHJIMTPOB CIIUPTA HYXKHO 100aBUTH B 736 M 16%-HOro pacTtBopa iona, 4To0bl
nosyuuthb 10%-HbIi pacTBOp Hona?
Pemnre 3agaun 14-15:
a) ¢ MOMOIIBIO YPABHEHHS; 0) c MOMOIIBIO CHCTEMBbI YPABHEHHI.

3 .
14. CymMma 1Byx umucen paBHa 12, a uxX OTHolLIeHHe paBHO . Halinure st1 uncia.

7

15. 50 maek u 75 ¢yroomox BMecte crost 4200 nees. [Tocne cHmwkenus: nensl Maek Ha 10%, a

(yr60m0K — Ha 20% 3a 3TOT TOBap 3armIaTmk Okl 3 487,5 nes. HalinnTe mepBOHAYaIIBHYIO IIEHY
Mmaek 1 (QyTbosIoK.

Il B B Passusaem cnocoGHOCTU M TBOPUM

16. Cxonbko MIPAMOYTOJIBHBIX TPEYTOJbHUKOB CYHICCTBYET, €CJIM U3BECTHO, YTO JJIMHBI UX CTO-
POH — HaTypaJIbHBIC YHCIIA, a JUIMHA OJHOTO M3 KaTeTOB paBHa 15 cm?

17. Haiiaure nBa HaTypaibHBIX YHUCIIA, €CJIM U3BECTHO, YTO Pa3HOCTD UX KBAJpaToB paBHa 45. CKOIbKO
peuieHui uMeeT 3amaqa?
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YpaBueHus. Cucrtembl ypaBHeHWii

18. Jlns nepeBo3ku 60 T ToBapa nmoTpeOOBaIMCh IPy30Bbic aBTOMOOHIIN. YUUTHIBAs IJIOXOE COCTO-
SIHUE JIOPOTH, B KaXKABIH aBTOMOOMIL morpy3mwin Ha 0,5 T ToBapa MeHbIe, 4eM ObUIO Ipeny-
CMOTPEHO TIpeABapHTeIbHO. [103TOMY OBLIN BBIICICHBI JOIOIHUTENHHO 4 aBToMOOMIIS. CKOJIBEKO
BCEr0 IPy30BBIX aBTOMOOMIEH OBLIO 3allIaHUPOBAHO ME€PBOHAYAIBLHO?

19. ¥V ¢depmepa nBa Buga a30THBIX ynoOpenwii: 15%-ubiit u 21%-Hb1i a30T. Kakoe koixmdecTBO
XUMHUYECKUX yIO0OpEHHH KaXJO0ro BHJa IOJDKEH cMelarh gepmep, 4ToObl MONyduTh | T
ynobpenuii 18%-noro azora?

’ ® 3a0aua 0na 4YeMNUOHOB | 20. Cobaxa, HaXosMmasicss B TOUKE A, NOTHANACH 3a JIMCHIIEH,

kotopast 6buta B 30 M oT Hee. J[muHa mpbhkKa cobaku paBHa 2 M, a nucuibl — 1 M. Ha kakom
paccTOSHUM OT TOYKH A co0aka JOTOHHT JIHCHILY, €CIIH M3BECTHO, YTO 32 OJHO M TO XK€ BPEMs
cobaka Jienaer JBa MPbDKKA, a JIMCUIA — 3 TIPBDKKA?

ynpa)KHeva n 3agaym Ojid noBTopeHud

B dukcupyem 3HaHus

1. Pemnre Ha MHOkecTBe R ypaBHeHue:

a) 2x—3,5(x—4)=6; 6) 0,5(x—2)+23x=5x—-4;
B) F(x43)-2=2 144 r) 2,4(x—3)—4x=1-x.
5 3 7
2. Pemmre Ha MHOXecTBe Z ypaBHEHHE:
a) Sx’ —4x—1=0; 6) —1,2x* = 7x=0; B) 16x> —1=0;
r) 36x° —12x+1=0; 0 x*—=3x—4=0; e) 3x° +4=0.
3. Hcnonb3ys Teopemy Buera, pemure Ha MHOxkecTBe R ypaBHenue:
a) x> —x—-30=0; 6) x> +x—-30=0; B) x> —2x—-120=0;
r) x> —3x-180=0; m x> +5x—150=0; e) x*+4x-32=0.
4. Pa3noxxnuTe HA MHOXHUTEIH TPEXUICH:
a) 3X°-2X -1, 6) —2X2+5X +3; B) 16X° +8X +1.
5. Pemure Ha MHOXeCTBe Q ypaBHeHHE:
Sx 2 2x—1  5x
o 2 3. X
2) x-1 x+2 7 ° x+1  x-1 ’
2 3x Sx 1
4— = ; -3= .
B) _4 x-2 n x> -9 x+3
6. Pemnre Ha MuoxkectBe RXR cucremy ypasuennii:
x+2y=1,
2) x=3y=4, 6) 2y—-3x=6, Bl 2
S5x=2y=-1; 8y—2x=-3; —+Zy=4
4 3
Ix—y=-2, x+y=3, 2x—y =38,
e
2 {0,5(x—2)+y=8; e {4x—3y=—2; ){2\/5x+3y=—9.
7. Pemnre Ha mMuHOXectBe R ypaBHeHwue:
a) (2x” =5x)(Tx+1)=0; 6) (L - 2)(1 - x): 0;
-X X
B) (3x +2x—1)(x* —16)=0; =4 -1 \ex*-x=1)=0.
x’=25 x-5
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8. B xunom mome 64 NByXKOMHATHBIX W Y€THIPEXKOMHATHBIX KBapTUP. CKOIBKO ABYXKOMHATHBIX U
CKOJIBKO YETBIPEXKOMHATHBIX KBapTHp, €CJIM M3BECTHO, YTO Bcero B jome 160 komHar?

2 .
9. PaznocTh 1ByX umcen paBHa 84, a uX oTHoOIIeHHE paBHO —. Haiiaure sTH umncna.

5
10. Cmemainu 6 xr koHpeT 110 33 nes u 12 kr koHder no 30 nee. CKOIBKO CTOUT | KI' MOJIy4EHHOTO
accoptu?

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

11. Pemmnte Ha muoxectBe R ypaBHeHwue:

3x? Sx 5¢* t
S +2=0; - +——4+4=0;
D el x-1 O vy 12
B) z* +4z° —5=0; r) 4x> +5x+1=0;
2x 3 =5—x, 3 4x _s
e x’-16 x+4 x-4’ °) 2x—1 x+2

12. He pemas ypaBHeHHE, ONPEAEIUTE 3HAKH €0 PEIIEHHI:

a) x> —8x+3=0; 6) X +12x+8=0; B) x* —14x—~/7 = 0;
r) 6x> —17x-23=0; n) 26> =19t +1=0; e) x> ++/5x+18=0.
13. He pemas ypapuenne x° —8x+12=0, naiimure:
1 1 2 2 3 3 X%
.1, . . M, X
a) X, xz’ 0) x; +x5; B) X +X;; r) x2+x1’

I1e X;, X, — PELICHUS JJaHHOIO YPaBHEHHUS.

14. Pa3noxuTe Ha MHOXHUTENIN BbIpa)KEHHE:
a) x7—=2x°+1; 6) 2x—1)'=32x-1)*+2;
B) 3(2—x)4 —2()6—2)2 -1 r) =417 + 4.

2
15. Ilycts X, U X, — pemeHust ypaBHeHuss x~ —8x+6 =0. CocraBbre ypaBuenue Il crenenu mno
€ro PEeLICHUAM:

x x
a) t, =2x, u t, =2x,; 0) t1=x—114t2=x—2.
2 1

16. Pemnre na muoxecrse RXR cucremy ypasuenwmii:

){3(x‘1)+4=5% 5) | (¥t +4y=3, 2 {x2—4(y+2)=(x—5)2,
x=8(y+05)=2; 5x—4(0,2-y)=-2; 3x—y=0.
17. Pemnre rpaduuecKUM METOJOM CHCTEMY YPaBHCHHIA:
1
2x+5y=0 —y= 3x—y=8,
Y { x_+ _y_7', o127 ) {3?x—y1)—2+
rTyE=h y—2x=-2; =2+

18. Tloe3n mpomen nyth B 210 kM cHadana co ckopocTbto 60 KM/4, a Ha aBapUHHOM y4YacTKe OH
CHU3HJI CKOpOCTh 110 20 kM/4. Bech myTh ObLT MpoiizeH 3a 6 yacoB. Haiiaure AHHY aBapHiiHOTO
ydacTKa IyTH.

19. Cwmemanu 2 1 20%-n1oro pactBopa conu u 8 1 30%-Horo pactBopa conu. KakoBa koHIeHTparys
CONM B TIONYYEHHOM pacTBOpe?

20. Cymma KBaapaToB JByX 4rcen paBHa 36. Pa3zgenus 5Tu uncnia, moidydaeM HETOJTHOE YacTHOE 5
u octarok 3. Halinure 3tn ymncna.
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21. HaiinuTe 3aKOHOMEPHOCTH M BIHIIUTE MPOMYIIEHHOE ypaBHEHHUE:

bt

et

22. Haligute 3aKOHOMEpPHOCTh U BIUIIMTE HPOIMYIIEHHOE YNCIO:
=5

{ij—y ' =15

{i;—y y:2 _=321

23. Haitnure nynu dpyukmun /2 R > R:
a) f(x)=-3x"-x—4; 6) f(x)==3x"+x+4; B) f(x)=x"—x*-20.

24. ]lBa BemOCHIICNCTA BBICXAIN OTHOBPEMEHHO M3 MyHKTOB A u B HaBcTpeuy mpyr apyry. Uepes
4yac OHHU BCTPETUIIUCh U, HE OCTAHABIUBAACH, IpOCIeNOBalu Aanbuie. Bexocunenucr,
BbleXaBLINI U3 MMyHKTa A, IpUObLI B IyHKT B Ha 95 MUHYT paHbllle, YeM APYroil JOCTUT IIyHK-
Ta A. Haiinute cKOpOCTb Ka)JIOro BEIOCHUIIEAUCTA, €CIU U3BECTHO, UTO PACCTOSIHUE MEXKIY
nyHKTamMu A ¥ B paBHO 28 kM.

25. "3 nyukroB A u B HaBcTpeuy Apyr Apyry BbILILUIM OJHOBPEMEHHO [BE CIOpTCMEHKH. Kaxmas
JBUTAJIACh C TOCTOSHHOI CKOPOCTBIO U, MPHOBIB B IIYHKT Ha3HAYCHHsS, HE OCTAHABIHBASCH,
OTIpaBmiIach 00paTHo. Korma OHM BCTPETHIHMCH HAa OOPaTHOM ITyTH, OKa3ajoCh, YTO IIepBast
CIIOPTCMEHKa Ipolia Ha 4 kM Oonblie, yeM BTopas. Ilepsas npumnuia B myHKT A depe3 1 dac
[0CIe MOBTOPHOI BCTpeuw, a BTopas npuiuia B MyHKT B uepes 2 u 30 mun. Haiinure ckopocth
HEePEABMKCHUST KaXKA0H CIIOPTCMEHKH.

H B B Passusaem cnocoGHOCTU U TBOPUM

26. Ompenenure 3HAKM pemieHUi ypaBHeHMs Il cTemeHu B 3aBUCHMOCTH OT 3HaY€HUU NEHCTBU-
TEJIHOTO TapaMeTpa 7m:

a) x> =3x+m—1=0; 6) X’ +(m+2)x—m+1=0;
B) 2x° —mx+3(m+1)=0; r) =3x* —(m—1)x+4m=0.
27. Pemnre Ha MHOXecTBe R ypaBHenwe:
a) |2x* —x—-2|=1; 6) [x*+x-2|=1-x; B) |—x* +5x—6]=x".
28. Pemnre na muoxecrse RXR cucremy ypasuenwmii:
{(x—3y)2:16, o [51x1-31y+2]=—4,
V0 -y'=4 ) Vax’ —4| y+2|=5:
5) xX+y+xy=8, " x—y=5,
x*+y* +xy=10; x*+y?=3xy-1.

29. Mawme, oty u cbiHy BMecTe — 84 rona. CeiHy 1 MaMme BMecTe — 45 JIeT, a ChIHy U OTIly BMec-
Te — 52 rona. HaiinTe BO3pacT KaXKJI0To 4ieHa CEMbH.

30. CocraBbTe 3a7ady, KOTOpas penajach Obl C IIOMOIIBIO:

xX+2y=3,

2_q._s_0. i
a) ypaBHenus 2x° —3x—5=0; 6) cucTeMbl ypaBHEHHI {3x—y=2.

105



~ BpeM}l 6bINOJIHeHUA
MTOFOBblM TeCT pa60mbl: 45 MUHYT »
K|
4
I BapuaHr I Il BapuaHr I
2 2
1. lano ypaBHenue 3t" —  t+4=0. 1. Jlano ypaBHenue 2z + z-5=0.
a) JlomomHuTe TakKUM NEHCTBUTEIHHBIM [ a) [lomomHUTE TakUM OEHCTBUTEIHHBIM
YHCIIOM, YTOOBI MHOXKECTBO PEIICHU ypaB- YHCIIOM, YTOOBI MHOXECTBO PELICHUH ypaB-
HEHUS COJIepXKallo JIBa JJIEMEHTA. HEHUS COJIepXKallo JIBa SJIEMEHTA.
6) Pemnte Ha muHoxectBe R ypasuenue, I 6) Pemnre Ha muHO)ecTBe R ypaBHenue,
MOJIyYCHHOE B MYHKTE a). MOJIyYCHHOE B IMyHKTE a).
B) Hanwuiire MHOTO4JICH BTOPOM CTENEHH, |[<1 B) Hanwuiire MHOTO4JIEH BTOPOH CTENCHH,

KOPHSIMH KOTOPOTO SIBJISIFOTCSI POTHBOIIO-
JIO’KHBIE 3HAUCHUS PEIICHUI!, MOyYeHHBIX
B IIyHKTE 0).

KOPHSIMH KOTOPOTO SIBJISIFOTCSI IPOTHBOIIO-
JIO’KHBIE 3HAUCHUS PEHICHMI, MOTyIeHHBIX
B IIyHKTE 0).

. Pemmmre 3amaqy ¢ mOMOIIBIO CHCTEMBI ypaB- 2. PemuTe 3aaqy ¢ MOMOIMIBIO CHCTEMBI ypaB-
HEHHH: HEHHH:
OTHOIIEHUE YNCIIa MAJIBYUKOB K YHCIY Jie- OTHOIIEHHE KOJIMYECTBA y4eOHUKOB B IIIKOITb-
Bymrek IX Kiacca paBHO é HOHI OMOIHMOTEKe K KOJMYECTBY KHUT XyZ0-
5 JKECTBEHHOW JIUTEPaTyphl PaBHO 3
a) Haiiziure ckonbko aeByLIek B 9ToM Kinac- [Eldl a) Haiigure ckoibko y4eOHMKOB B OMOIH-
ce, eClIM U3BECTHO, YTO MaJBIMKOB Ha 6 OTEKe, €CIIM U3BECTHO, YTO Y4eOHHUKOB Ha
MEHBIIIE, YEM JIEBYIICK. 350 meHbIIe, YeM KHUT XYJI0)KECTBCHHON
JIUTEPATYPHI.
6) CkonbKo BCero ydanuxcs B 57oM kinacce? [ 0) CKOJIbKO BCErO KHHT B HIKOJIbHOW OHO-
nuoteke?
. Jlana ¢yHxnns 3. Jana ¢yHKIHS

f"R->R, f(x)=ax+b, a,beR.

a) Haiimure 3nadenust @ u b, ipu KOTOPBIX
touku A(l,4) u B(-2,8) mpunamiexar
rpaduxy dyHKmuu f.

6) Pemnte iput @ =2 u b =3 Ha MHOXECT-

/()

x—1

Be N ypaBHeHue +x=35.

g R->R, g(x)=mx+n, m,neR.

a) Haitnure 3HaUeHUS m ¥ 1, IPH KOTOPBIX
toukn A(-2,1) m B(3,11) npunamrexar
rpaduxy yHkKuMU g.

6) Pemnure npu m=3 u n=-1 Ha MHO-

7—x=3.

X'+
g(x)

xectBe N ypaBHeHHe

Cxema onleHHBaHMSI TECTA

OTmeTKa 10 9 8 7 6 5 4 3 2 1
K-Bo 6annos|26-24 | 23—-22 |21-20|19-16 |15-12 | 11-8 | 7—-6 5-4 | 3-2 1-0
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N Mnasa N
HepaBeHCTBA.

CucrtemMmbl HepaBeHCTB

§ 1. HepaBeHcTBa n cuctemMbl HepaBeHCTB | cTeneHn
C OOAHUM HEU3BECTHbIM.
NMoBTOpEHue n fonoJsIHeHue

1.1. HepaBeHcTBa C O4HMM HEN3BECTHbIM

E'l/f [Be GupMBI IPUHUMAIOT 3aKa3bl Ha M3TOTOBIICHHE
yaeHnueckux omnero. Gupma ,,BMR* 6eper 200 stee
3a oopmiteHHe 3aKa3a u 1o 10 JieeB 3a U3rOTOBJICHHE
Ka)XJI0T0 ydeHudeckoro oOwmnera, a ¢upma ,,CAR™ —
50 neeB 3a opopmIleHHE 3aKa3a u 10 15 neeB 3a Kax-
IBIH yIeHHYeCKHU OMTeT. YKa)KUTe HanMEeHBIIIee KO-
YECTBO YYCHUUYECKUX OUIIETOB, KOTOPOE BBITOJHEE
3aka3zath pupme ,,BMR*, vem pupme ,,CAR®.
Pewenue:

[Iycte X — HEOOXOOMMOE KOTHYECTBO YUEHHIECKHIX
omneros. [lo ycnmoButo 3amauu, ¢pupme ,,BMR* 3a BbI-
nojiHeHue 3akaza HyxHo 3amiatuth (2004 10x) jnees,
a pupme ,,CAR“ — (50 +15x) nees.

Jist oTBeTa Ha BOIPOC 3aJadd HYXXKHO PEHIUTH Ha
mHoxecTBe N HepaBencTBo 200+ 10x <50+ 15x 1 BHIOpaTh U3 MHOXECTBA €r0 PELICHUH
HaMMEHbIIIee HaTyPaIbHOE YHCIO.

Hepasencto 200 +10x <50+ 15x sBisieTcss MprMepOM HEPAaBEHCTBA C OJIHUM HEH3-
BECTHBIM.

Omnpenesnenue
Pemenunem HEpaBC€HCTBAa C OJHHUM HCU3BCCTHBIM HA3bIBACTCHA J1000e 3HaUeHHE
HEHM3BECTHOT0, 0OpaIIaoIee TO HEPABEHCTBO B BEPHOE YHCIOBOE HEPABEHCTRBO.

Pewums HepAaeeHCcmeo — 3HAYNUT HaWTH MHOXXECTBO €0 peH.ICHPIfI.
MHoXecTBO pCH.IeHI/Iﬁ HEPABCHCTBA 00o03HaUaeTcs 6yKBOﬁ S ¥ 3amuchIBacTCA B BUIC

YHCIIOBOTO TPOMEKYTKA.

Omnpenenenue
/IBa HEpaBEHCTBA Ha3bIBAIOTCS PABHOCUJIbHBIMH, €CJIM MHOYKECTBA UX PELLIEHUMN paBHbIL.

Mexay nByMsi paBHOCUIIBHBIMH HEPABEHCTBAMU CTABUTCS CUMBOI ,, <.
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[lpn pemeHny HEPaBEHCTB WCIONB3YIOT CIEAYIOIINE PAaBHOCHIBHBIC TIPEOOpPa30BaHMS,
OCHOBaHHbIE Ha CBOMCTBAX YHMCJIOBBIX HEPABEHCTB Ha MHOXECTBE JEHCTBUTENbHBIX YUCEIL:

Lpumepol
l. f(x)>gx)= €CIIM JICBYIO M MPaBYH0 YacTH HEPaBEHCTBA
o g(x)< f(x) TIOMCHATS MECTAMH, SAMCHHB SHAK HCDABEH- x + 3>2x &
CTBA Ha NMPOTHUBOIOIOXKHBIH, TO MOIYIUM 3 Dy < x + 3
HEPaBEHCTBO, PABHOCUIBHOE TAHHOMY;

— ©CITM K 00eHUM YacTsIM HepaBeHCTBA IPHOABHUTh
2. f()>gx) & , 2x+5>7 &
OJIHO U TO e NCHCTBUTENHHOE YHCIIO, TO MO-
S f()+ta>gx)+a & 2x>7-5
JIy4HM HEPaBEHCTBO, PABHOCHJILHOE JJAHHOMY
3. f(o)>gx) = — ecnu 00e 4acTH HepaBeHCTBA YMHOKHTH (pas-
& af (x) > ag(x) JIeNIUTH) Ha OJHO M TO K€ MOJIOKUTeNbHOe 3X>27 &
1714 J11060r0 JEUCTBUTEIBHOE YHCIIO, TO MONYyYHM Hepa- < x >27:3
aeR, a>0 BEHCTBO, PABHOCHIIBHOE JIAHHOMY
4. f(x)>gx) — ecnu 00e YacTH HepaBEHCTBA YMHOXKHTH (pa3-
& af (x) < ag(x) JICTTUTh) HA OJHO M TO XK€ OTPHLATENBHOC _ 3. Q] oy
I TH060T0 ACHCTBHTELHOE HCIO, H3MEHHE NPH OTOM. g1, )
aeR, a<0 3HAaK HEPABEHCTBA HA POTHBOIOJIOKHBIM, TO
MOJTyYHM HEPAaBEHCTBO, PABHOCHIBHOE JIAH-
HOMY.
1.2. Yucnoeble NPOMEXYTKU
Ilycts a, be R u a <b.
UucioBoil MpoMeXyTOK
MHOk€ecTBO
0O0603Ha4YarOT ['eomeTrpuueckast HHTEpIIpeTALINS
{x|xeR,a<x<h} [a, b] — 0>
a b
{x|xeR,a<x<b} [a, b) _‘—Z’—>
a
{x|xeR,a<x<b} (a, b] _O—z—>
a
{x|xeR,a<x<b} (a, b) _O—Z?—V
a
{x|xeR, x>a} (a, +») —2—>
{x|xeR, x>a} [a, +0) * >
B ————
{x|xeR, x<b} (—o0, b) °
{x|xeR, x<b} (=0, b] ; »
R (—o0, +00) >
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HepaBeHcTBa. CucTeMbl HepaBeHCTB

1.3. HepaBeHcTtBa Bupa ax+b>0 (<, >, <), a,beR

Ilycts a, be R. Jlns nepaBenctBa ax+b >0 c HemsBecTHBIM x € R nmeem:
ax+b>20& ax >-bh.
PacemoTpum ciywan, xorna a #0 u a=0.

1) Ciyuait a # 0

a) Ecm a >0, To axZ—b@xZ—% 3HauuT, Sz[—g, +c><>).

0) Ecn a <0, 10 axZ—b(:)xS—é. 3Hayur, Sz(—oo, —g .
a
2) Ciryqait a =0
a)Ecmm a=0 u b>0, To S=R.
6)Ecmu a=0 u b=0, o S=R.
B) Ecim ¢ =0 u b<0, To S=0.

3aoanue. Ananornyno pemnre HepaBeHcTBa Buga ax+b <0 (>, <), rme a, be R.

Omnpenesienue

Hepapencreamu I crenenn ¢ 0AHIM HEM3BECTHBIM HA3LIBAIOTCS HEPABCHCTBA BUIA
ax+b<0,ax+b>0,ax+b<0,ax+b>0, tne a, be R, a#0,

Bepremcst k paccMOTpeHHOM B Havajie maparpada 3amgaue f‘l/f U PELIMM HEPaBEHCTBO:
200+10x<50+15x & 15x—10x > 200 -50 < 5x >150 & x > 30.

Omeem: HanMeHbIee KOIMYECTBO YIEHHYECKNX OMIIETOB, KOTOPOE BEITOJHEE 3aKa3aTh
¢upme ,,BMR®, paBno 31.

3aoanue. HaBOBI/ITe, KaKH€ PaBHOCUJIbHBIC npeo6pa3013aHH;1 HEPAaBCHCTB IPUMCHUWIIU ITPU

PpCeII€HNU 3TOr0 HEPABCHCTBA.

Il NPUMEHUM

* Pemnre Ha Muoxxectse R HEPaBCHCTBO:

a) x—5<15x—-2(x+3); 6) 12);_1<4x+3; B) 2—33x>5—22x;
) [2x-1[<3; n |x—4]>1.
Pewenue:

a) X=5<15x-2(x+3) & x-5<15x-2x-6 = x—-15x+2x<-6+5 &

S -12x<-1x2 L 3Hauwr,

12 T >
Omeem S=|:%, +°<>) 12
0) 12);_1<4x+3<:>12x—l<12x+9(:)12x—12x<9+1<:>0-x<10.
Omeem: S =R.
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B) 2‘33x > 5‘22’“ 5 4—6x>15—6x bx—6x>15—4<>0.x>11,
HepaBeHncTBO HE MMeeT peleHn.
Omeem: S =D.

1 |2x-1|£3 3<2x-183 -2<2x<4 s -1<x<2.
Omgem: S =[—1, 2].

nlx—4|>1ex—4>1 wm x—4<-1 x>5 wm x<3.
Omesem: S = (—oo, 3) U (5, +oo).

I 3ameuanue. MHOXKECTBO pelIeHUN HepaBeHCTBa | CTENeHM MOXHO HAaWTH U OPYTHM

CIOCOOOM — HCCIIe/Tysl 3HAK COOTBETCTBYIOICH (DyHKIINH. y
* Pemnre Ha MHOKecTBe R HepaBeHCTBO 2xX +8 < 0. 8
Pewenue:

Pacemotpum dyukmmio f: R - R, f(x)=2x+8.
Haxonnm ee Hynb: 2x+8=0< x=—4.
CocraBuM Tabnuiy 3HakoB GyHKIUH f:

X —00 -4 +oco
- - o
) 0 4 0] X
3na4ynt, f(x)<0 npu xe (—oo, —4) (puc. 1)
Omeem: S =(—o0, —4). Puc. 1

1.4. Cuctembl HepaBeHCTB | cTeneHun ¢ OgHNM HEN3BECTHbIM

,_zllnﬂ MIPUTOTOBJICHUSI B IIKOJIBHOM cTONIOBOM 20 mopuunit
niepBoro Oimoma HeoOxoxaumo 0,5 kr msica u 1 Kr puca,
a Ha MPUTOTOBJICHUE OAHOW MOPIMH BTOPOro OJroaa
Heobxoaumo 0,1 kr msca u 0,15 xr puca.
CKOJIPKO KOMITIIEKCHBIX 00€7I0B OBLIO MPHUTOTOBIIEHO,
€CJIM U3BECTHO, YTO OBLJIO U3pacxooBaHo Oojbie 11 kr
Msca u MeHble 18 kr puca?

Pewenue:
[TycTh X — KOJIMYECTBO MPHUTOTOBICHHBIX KOMILIEKCHBIX 00emoB. Torma msica ObLIO

0,5x

X
H3pacx0/I0BaHO (— + O,Ix) KT, a puca (—

20

20 + 0,15x) kr. [To ycioBuio 3ama4qu moayIaeMm

HEPaBEHCTBA Oé%+ 0,lx>11 u 2—);) +0,15x <18. HyxHo HaiiTn Ha MHOX)ecTBe N 00mime

peueHus nepBoro U BTOpOro HEPaBCHCTB. B Takux ClIy4dasiX roBOpAT, YTO HYXXHO PCIIUTH
CHUCTEMY JIBYX HEPABCHCTB (I CTCHCHI/I) C OJHUM HCHU3BCCTHBIM!

0,5x
2o TOlx>11 {x+4x>440<:>{5x>440<:>{x>88,
%+0,15x<18 x+3x<360 4x <360 x<90.
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HepaBeHcTBa. CucTeMbl HepaBeHCTB

Ha muoxectBe N cuctema nmeer eIMHCTBEHHOE pelieHue: 89.

Omeem: BpLTO TPUTOTOBIIEHO 89 KOMILJICKCHBIX 00€/I0B.

B oOmiem cnyuae cucmema 08yx nepasencme I cmenenu ¢ 00HUM Heu38eCMHbIM

0003HaYaeTcs: .
ax+b 20, a,eR’, b eR,

a,x+b,20, a,e R", b,e R.

Omnpenesnenue

Penrennem cucreMnl HCPABCHCTB I crennenu ¢ OZHUM HECU3BCCTHBIM HA3bIBACTCS H}OGOC
3HAYCHUE HEM3BECTHOTO, 00PAIIAOIIECE KaXHcO0e HEPABSHCTBO CUCTEMBI B BEPHOE YHC-
JIOBOE HEPABEHCTBO.

3ameuanus. 1. CucremMa HEpaBEHCTB MOKET COCTOSTh U3 HEPABEHCTB, COJIEPIKAIINX JIFO00H
W3 CUMBOJIOB ,, <, | < > >
2. CymiecTBYIOT CHCTEMBI U3 JIBYX, TPEX U 00Jice HEPABEHCTB.

Pewiums cucmemy nepagencme — 3Ha4UT HAUTH MHOKECTBO €€ PEIICHUN.
Mmuoscecmeo pewienuii cucmemst nepagercme (0003Hauaercst OykBoii S) ecTb nepeceue-

Hue MHOXECTB PEIICHUI HEPaBEHCTB STOW CHCTEMBI.

Omnpenenenue
JIBe cUCTEMBI HEPABEHCTB HA3bIBAIOTCS PABHOCHJBHBIMH, €CIU MHOXECTBA HX
pELIeHNH PaBHBIL.

Me:x 1y paBHOCUJIBHBIMU CUCTEMAaMU HEPABEHCTB CTABUTCSI CUMBOII ,, <= .

3ameuanue. PaBHOCUILHBIE CUCTEMBI HEPABCHCTB, pCHIaCMbIC Ha HCKOTOPOM MHOXKECTBE,
HAa3bIBAIOTCA PAGHOCUIBHBIMU HA IMOM MHOIICECmee.

Il NPUMEHUM

3(x-1)<2(x+2
* Permnte Ha MmuoxkectBe R cuctemMy HepaBeHCTB { (x=1) (x+2),

2x—1>5.
Pewenue:
3(x—1)£2(x+2)<:> 3x—3£2x+4c> x<7, - >
2x—1>5 2x>6 x>3. 3 7 X
xe (3,7]

Omeem: S =(3, 7].

* Pemute na MuoxecTBe R jBOliHOE HepaBeHCTBO —2 < 2x +1< 5.
Pewenue:

JIBOitHOE HEPAaBEHCTBO MOKET OBITH 3aIMCAHO B BUIE CHCTEMbI HEPABCHCTB!

2x+1>-2 2x>-3 x>-1,5,
2x+1<5 2x<4 x<2. 15 2

Omeem: S =(-1,5; 2). xe(-15;2)

—2<2x+1<5<:>{

»
Ll
X

Anre6pa BRER!



YnpaxHeHus v 3apaumn

B dukcupyem sHaHus

1. Ompenenure, Ha KaKOM M3 PUCYHKOB M300pa)keH IPOMExXyTok (—3, 2]:

a) —e——o—> 6) —o——o—>
) -3 2 X ) 3 7 X
B —O———p r ———0—>
) -3 2 X ) -3 2 X
2. M300pa3uTe Ha YUCIIOBOI OCH ¥ 3alUIIHUTE B BUJIE YUCIOBOTO MPOMENKYTKA MHOXKECTBO PEIICHHI
HEPaBEHCTBA:
a) 3<x<-2; 6) 6,5<x<115; B) 2<x<4; r) x>-2; o) x<6.
3. Pemmmrte Ha MHOKecTBe R HepaBeHCTBO:
a) 7x—5,3<8,7; 0) 1-3x>7, B) 30+5x<18-"7x;
F) SGe—1)4+7 > 1-3(x +2); a)x—2x2+3sxT‘1.
4. Pemmrte Ha MHOKecTBe N HepaBeHCTBO:
a) 5,6(x—3)-3,2(2-x)<20,8; 0) 4,8(x—4)—-3,7(2—x)<24,4.
5. Pemnre Ha MHO)ecTBe R crucremy HepaBeHCTB:
) 2x+1>0, ) 1-x<0,
x—3<0; 3x+2<0;
B) x—=0,5=0, r 1,2x-6<0,
2x-520; 4x-3<0.

6. JlomomHuTe TaOMUIy IO 00pasily MepBOi CTPOKH:

1 | x MeHbIIe WM PaBHO CEMH x<7 (=0, 7] ? i
2 | x GoJbllE WK PaBHO JIBYM

3 -3<x<5

4 | x menbie, yem 5,4

i I
6 (=3, +)

B B dopmupyemM cnocoGHOCTU M NPUMEHSIEM

7. JIBe OAMHAKOBBIC aBTOPYYKH TOPOKE TPEX OJMHAKOBBIX ONIOKHOTOB. UTO mopoxe: 7 TaKUxX
aBropydek mwin 10 Takux OJOKHOTOB?

8. Pemmre Ha MHOecTBe R HepaBeHCTBO:

a) (x=3)(x+2)—(x—=3)* >15x-10; 6) (x+2)* —(x+2)(x—5)<14x -7,
9(x-2 _
5) 5(x—2)—3S(xT)—3(2x—4); N 5> 0 0 g2 <0
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HepaBeHcTBa. CucTeMbl HepaBeHCTB

9. Pemmre Ha MHOKecTBe R crcTeMy HepaBeHCTB:

) 17x-2>12x-1, 6) x=5<15-3x,
Y13-9x<1-x; 1-4x>22-3x;
x—1
Y d-xz=, b [ 230e+3) 41,
7x8—1 > 6; 2Q2x-1)<7(x+1).
10. Haiigure obnacte ompenenenust pyukimn f: D — R:
a) f(x)=24x—43; 6) f(x)=——: B) £(x) = 10— x + ——

NI V2x-6
11. Pemmte Ha MHOKecTBe R /1BOiiHOE HEpaBEHCTBO:
a) —-5<3-2x<1; 0) 1<3x-2<7;

B) —2<4-3x<10; r)3x—2<4x+1<3x+5.

12. Ha ogHoli moske Ha 5 KHUT OoJiblie, YeM Ha JIpyroil. M3BecTHO, 4TO Ha BTOPOH MOJKE pas-
MEIIEHO MEHBIIE, YeM 11 KHHT, a Ha 00eHX IMOJIKaX BMECTE — HE MEHbIIE, yeM 25 KHUT. CKOJIEKO
KHHUT Ha KaXKIOH I10JKe?

13. Otpesku IMHOH 5, 8 U X ABISAIOTCSA CTOPOHAMU TpeyroibHUKa. Haliaute qomycTumMelie 3HAYSHUS
HEU3BECTHOTO X.

14. 3a 8 peiicoB aBTOOyC nepese3 Oonbine 187 maccaxupos. [Ipu 3TomM Bce Mecta B aBTOoOyCE
OBUTH 3aHSTHI ¥ TOJBKO B OJJHOM M3 PEHCOB J[Ba Maccakupa exaiu ctos. Ha crnenyrommuii 1eHb
TOT e aBTOOYC BBIMOJHMI 15 peifcoB, BO BpeMsi KOTOPHIX CBOOOTHBIMH OKa3aJHCh TPU MECTa,
U niepeBe3 MeHble 367 nmaccaxupoB. CKOJIBKO MeCT B aBroOyce?

15. HalimuTe 3aKOHOMEPHOCTb M BIIULIUTE MPOIMYIIEHHOE YHCIIO:

3x—125(x+2)-3
2(x+3)26x+4,5 [2 ]

H B B Passusaem cnoco6HOCTU U TBOPUM

16. Pemnte Ha MHOXecTBe R HepaBeHCTBO:
a) [3x+2|>1; 0) |6-9x|218; B) |3x+7]|<5.

17. Haiigure 3HayeHUs1 ACHCTBUTENBHOIO IapaMeTpa d, IPU KOTOPBIX CHUCTEMa HEPaBEHCTB UMEET
XOTsI ObI OJIHO pEellICHHE:

x<2, x <3, x <=3, x5,
2) {x>a; 0) {x>a; B) {xZa; n {xSa.

18. Halinure 3Ha4eHUs ACHCTBUTENHHOTO MapaMeTpa d, MPU KOTOPHIX CHCTEMa HEPaBEHCTB HE
HMEeT PEIICHHH:

x<3, x<2, x<5, x=>-2,
2) {x>a; 6 {x>a; B) {xZa; ) {xSa.

19. HaﬁHHTe 3HA4YCHU HeﬁCTBHTeHLHOFO nmapamMeTpa a, Inmpu KOTOPBIX CHCTEMa HEPABCHCTB

{2(a—3x)<1—x

nMeer Ha MHOXKecTBe R He MeHee omHOrO pereHwus.
5-x>3+3(x-a) A p

20. Haiinure 3HaueHHs NEHCTBUTENHHOTO MapaMeTpa @, NpU KOTOPBIX JABOHHOE HEPABEHCTBO
—5<x<a uMmeeT MHOXECTBO PELICHUN:

a) §={-5}; 6) S=0; B) S =[-5;a].
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nasa 5

§ 2. HepaBeHcTBa |l cTeneHn ¢ 0 4HUM HEU3BECTHbLIM.
MeTtoa vHTepBasnoB

2.1. HepaBeHcTBa Il cTeneHn ¢ ogHMM Hen3BeCTHbIM

Macmepcnqs. 1. ITocTpoiiTe B OTAENBHOM CHCTEMe KOOPAUHAT Tpadux
KQXKI0HU U3 PYHKIINKI:
[TR>R, f(x)=x>—4x+3;
g R->R, g(x)=x"+4x+4;
h:R—>R, h(x)=—x"+2x-5.
2. Haiinute 3uaku yukuuii f, g, h.

3. CpaBHUTE 1 IPOKOMMEHTHPYHUTE IMOTyICHHBIE PE3YIIbTaThI.

*ﬁ WCCNEAYEM

8
. Pemmite Ha MHoecTEe R HEPaBEHCTBO X~ — X —6> 0.
Pewienue:
Paccmorpum dyukmmo f: R =R, f(x)=x —x—6.
Haiinem nynu GyHkuum [
¥ —=x-6=0x=-2 wm x=3.
N3006pazum cxemaTnuecku rpapuk Gyukimu [ (mapaboily) B IPSMOYTOJBHOU CHCTEME
koopauHat (puc. 2).

Y A

Puc. 2

Omnpeznenum 1o rpaduky 3HadeHus X, npu KoTopbix f(x)>0. [Momyunm x <—2 win
x>3.

Omesem: S = (—oo, =2)U (3, +o0).
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HepaBeHcTBa. CucTeMbl HepaBeHCTB

Omnpenenenue

Hepagenctpa Buna ax” +bx+c>0, ax’ +bx+c=0, ax’ +bx+c<0, ax’ +bx+c<0,
a,b,ceR, a#0, Ha3pBaoTCs HepaBeHcTBamMu Il cTemeHu ¢ OJHHM HeH3-
BECTHBIM.

Onpenesienue

Pemenuem HEPaBCHCTBA IT crenenu ¢ OJJHUM HEW3BECTHHIM HA3bIBAETCS 11000€
3HAa4YCHUEC HCU3BCCTHOIO, 06pama10mee 9TO HEPABCHCTBO B BEPHOC YHCIIOBOC HEpa-
BCHCTBO.

[Ipu pemeHun HEpaBEHCTB NMPHUMEHSIOT PaBHOCHIIBHBIC MPEOOPA30BAHMUS, UCTIONB3YS
CBOICTBa YHMCJIOBBIX HEPABEHCTB HA MHOYKECTBE JICHCTBUTENBHBIX YHCEI.

AﬂzopumM PpeuteHuUsl Hepasencme Il cmenenu ¢ 0OHUM Heu3secmHbIM

® PaBHOCHIBHBIME PEOOPA30BAHMSIMH MIPHUBOJHM HEPABCHCTBO K HEPABCHCTBY BHAA
ax’ +bx+c>0 (ax’ +bx+c<0, ax’ +bx+c >0, ax’ +bx+c<0), a#0.

@ 3amaem pyuxmmo f: R >R, f(x)=ax’ +bx+c, a#0.

® Haxomum Hymu hyHKmum f, pemms ypaBaenne ax’ +bx+c=0, a #0.

@ U3o6pasum cxemaTnueckd rpapux GyHkmmm f.

® Haxonuwm 3uadenust X, npu kotopeix f(x)>0 (f(x)<0, f(x)=0, f(x)<0).

@ 3amuchIBacM OTBET.

Il NPUMEHUM
* Pernute Ha MHOX)ecTBe R HepasencTBo —4x” +4x—1>0.
Pewenue:

Paccmorpum dyHKIHIO
fiR->R, f(x)=—4x> +4x-1.
Haxomum Hynu ¢pyHkumu [

4 +dx—1=0 (2x—1) =0<:>x=%.

[TocTpouM B IpSMOYTOIBHON CHCTEME KOOPAWHAT Tpaduk

¢byukmu f (puc. 3). ITo rpaduky onpenensiem, uto f(x) =0

Puc. 3

1
TOJBKO TIPH X = 3

Omeem: S = {%}

Janublii cioco0 penienusi HepaBeHCTB Il cTemeHn OCHOBaH Ha cBOWCTBAaX (pyHKIMH
II crenenn.
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Mccaenosanne HepaBeHcTB BHAa ax’ +bx+c¢>0, a#0, u ax’+bx+c>0, a#0

3HaucHNUs 3HaKH PyHKIHH MHoOkecTBO peleHn MHoOXkecTBO peleHni
f(x)=ax’ +bx +c, HEPaBEHCTBA HEPaBEHCTBA
a A la=0 ax’ +bx+c¢>0,a#0 ax> +bx+c¢20,a#0
A>0 S=(=00, x)U(x,, +0) | S=(-00,x]U[x,, +0)
S 2 I 2 _
a>0| A=0 s(-o g U(-me )| s=R
A<0 S=R S=R
A>0 S=(xl,x2) S:[xl’xz]
b
2a
[0 X
A<O0| — — - S=0 S=0

2 2
3ameuanue. Hepasenctpa Buga ax” +bx+c¢ <0, ax” +bx+c¢<0, a#0, Bcerna Mox-
HO CBCCTU K HEPABCHCTBAM PACCMOTPCHHLIX B Ta6HI/IHe BUOOB IIYTCM YMHOXKCHUA O6CI/IX
YacTeil HepaBeHCTBa Ha —1.
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HepaBeHcTBa. CucTeMbl HepaBeHCTB

2.2. MeTop viHTEpBaJIOB

'*@ WCCNEAYEM

£

Pemmte Ha MHOKecTBe R HepaBencTBo x° —2x—15<0.

Pewenue:
PasioKuM Ha MHOKHTEIIHN JIEBYIO YacTh HepaBeHeTBa: X —2x —15=(x—5)(x +3).
Bamagum ¢pyukiuun f: R >R, f(x)=x-5, u gc R—>R, g(x)=x+3. Cocrasum 1ab-

JMIYY 3HaKOB QyHKUUHA f U g: X — 3 5 +oo
Jx) - - - 0
g(x) — 0 + + +
S(x)-gx) |+ 0 - 0

W3 Tabmuibl cienyer, 4To Ha KaXIOM U3 MHTEpBAIOB (—oo, —3), (=3,5) u (5, 4+oo)
byHKIEst f - g COXpaHseT CBOM 3HAK. [ OBOPSIT, UTO MpH HEPEX0/e Yepe3 TOUKU — 3 U 5 3HaK
GyHKIMH [+ g MEHSIeTCs CIeIYOIUM 00pa3oM:

N T

-3 — 5 X
CrenoBarensHo, x° —2x—15<0 npu xe (=3, 5).

Omeem: S =(-3, 5).

El OBOBLUM

Pacemorpum pynkimio f: R =R, f(x)=(x—x)(x—x,)...(x—x,), t0€ X, X5, ...\ X, —
pa3iMYHbIe IEHCTBUTEIILHbIC YHCIIA, SIBISIOLINECS €€ HYJISIMH.

B ka)k10M U3 HHTEPBAJIOB, HA KOTOPHIC pa3dMBacTCs 001acTh onpeneacHus pyHKIun f ec
HYISIMH X, X,, ..., X, , 3HaK QYHKIIUH COXPAHIETC, a IPH Iepexozie uepe3 HyIb QYHKIUH ee
3HaK MEHSCTCS.

V3meHenne 3HakoB GyHKIWH f Tpadudaecku n300pa)aeTcst MPH MOMOIIH ,,KPUBOH 3HAKOB

=~ N\ T
" P

[JanHoe rpadudeckoe H300paKeHUe HHTEPIPETHPYETCS CICAYIONIM 00pa3oM: Ha HHTEP-
Bajax, /i€ ,,KpUBasi 3HAKOB*‘ pacIoNIOKEHa BBIIIE YHCIOBOM OCH, BBITIOIHSIETCSI HEPABEHCTBO
f(x)>0, a Ha uHTepBanax, riae ,,KpUBas 3HAKOB* PACIIOJIIOKEHA HHXKE YHCIOBOW OCH,
BBINIOJNIHSIETCSE HepaBeHCTBO f(x) < 0.

DTOT METOJI PELICHUS HA3BIBAIOT MENO0OM UHMEPBATIOE.

HEl NPUMEHUM
* Permnte na Mmuoxectse R mepasenctso (x—2)(x+1)(x+3)>0.

Pewenue:
Pacemorpum pyukimio f: R — R, f(x)=(x—2)(x+1)(x+3).
Haxomaum nymu dyukiuu /2 f(x)=0 npu x, =-3, x, =—1, x, =2.
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OTMETUM Ha YUCIIOBOM OCH HYJIH QYHKIUH [

-3 -1 2 X
Omnpenenum 3uak GyHKIuu [ Ha uHTepBaje (2, +o0). Jlis aToro BeibepeM jit00y0 TOUKY
MHTEpBaJa ¥ ONPeICIUM 3HaK QYHKIUK f B 9TOW TOYKE:
4e (2, 4o0), f(4)=2-5-7=70>0.
CremoBarenbHo, f(x)>0 mpu x€ (2, +oo).

AHAJIOTUIHO nocTynacm € OCTAJIbHBIMU MHTEPBAJIaMH U CTPOUM ,, KPUBYIO 3HAKOB*“:

N !
T/f}; -1 — 2 X

Takum o6pasom, f(x)>0 mpu xe (=3, —1)U (2, +oo).
Omsem: S = (=3, —1)U (2, +oo).

* Pemnte na muoxecte R HepaBenctBo x(6—x)(x+2)<0.

Pewienue:

Pacemotpum pyrkimio [ R —R, f(x)=x(6—x)(x+2). Haxoxum nym GyHKmg f:
f(x)=0 mpu x, =-2, x, =0, x, =6. h

Crpoum ,,KpUBYIO 3HAKOB“: ) 0 AN

Crenosarensno, f(x)<0 npu xe[-2, 0]U[6, +oo).

Omeem: S =[-2, 0]U[6, +<).

2.3. PauuoHanbHble HepaBeHCTBa

"@ WUCCNEAYEM

: x+6
Pemute Ha MHOXKecTBe R HepaBeHCTBO I <0.
Pewenue:

2x+6

TR0 x4 6)(x -1 <0,

Pacemorpum dynkmmo g: R - R, g(x) =(2x + 6)(x —1). 3ameuaem, uro g(x) =0 npu
x, =-3, x, =1. CrpouM ,,KpuBYI0 3HaKOB": +\

n
3 _ 1 x

Takum o6pazom, g(x)<0 npu xe (-3, 1).

Omeem: S =(-3,1).

Onpenesienue

HepaBenctBa Bua (6} >0, Plx) >0, P(x) <0, P(x) <0, tme P(X), O(X) —

O ~ 0x) ~ 0 ~ Ox)

MHOTOYWICHBI, COOTBETCTBYIOIINE YUCIUTENI0 P(x) 1 3HaMeHateso O(X), Ha3bpIBAIOTCS
APOGHO-PANMOHATLHBIMU HEPABEHCTBAMM C OJJHUM HEHU3BECTHBIM.
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HepaBeHcTBa. CucTteMbl HepaBeHCTB
+6

x—1
CHJIBHOMY eMy HepaBeHCTBY (2x +6)(x—1) <0, apaccmorpers pynkmmio /= R\ {l} >R,
_2x+6

f=25
BETCTBYIOIIEH anreOpandeckoil 1poOu U OTMETHTh MX Ha YMCIOBOW OCH, MOCTPOUTH

3ameuanue. ITpu perieHU HEPaBEHCTBA < 0 MOKHO OBLIIO HE TIEPEXOIUTH K PABHO-

, HalTH HyJM 3TOW QYHKIIUH (HYJIA YUCITUTEIIS) ¥ HyJIM 3HAMEHATEIIS COOT-

,»KPUBYIO 3HAKOB® U TOJYyYHUTh OTBET.
s pemeHust ApoOHO-PANMOHATIBHBIX HEPABEHCTB C OJHUM HEHU3BECTHBIM METOJOM

HMHTEPBAJIOB MOKHO IPUMEHUTbH CIEAYIOLIMNN aneopumm:

@ PaBHOCHIIbHBIME TIPEOOPa30BaHUSAMH PUBOANM HCXOJHOE HEPABEHCTBO K HEPaBEH-
P(x)

O(x)

gucauteno P(x) u 3uamenareno O(x).

CTBY BHJA >0 (2,<,2), rae P(X) u Q(X) — MHOTOYJICHBI, COOTBETCTBYOII[HE

@ OmpenensieM MHOXeCTBO D, KOTOPOE HaXOAMM, UCKIIOYUB U3 MHOXecTBa R pemrenns
ypaBrenus QO(x)=0.

® 3amaem pynxmuio 2 D — R, f(x)= P(x)

O(x)’

@ HaxomuMm HyM (QYHKIIUH, TO €CTh HYJIH YHCIUTENS, pemus ypasHenue P(x)=0.

® OrMeuaeM Ha YUCIOBOI OCH MHOKECTBO D W HyIH (yHKIUA f.
® Crpoum ,,KpUBYIO 3HAKOB*.

@ BsIOMpaeM HHTEPBAJIbI, COOTBETCTBYIONIHE 3HAKY QYHKIMH f.
3arnuchiBaeM OTBET.

Il NPUMEHUM
* Pernte Ha Muoxectse R HepaBeHCTBO 2-x 2>
2x+2

Pewenue:
2x+2=0=x=-1. D=R\{-1}.
Pacemorpum dynkuuio /2 R\{—1} >R, f(x) =25x_—+x2

X =35. YuuTsIBaeM, 4TO 5 — pEUICHUE HEPABCHCTBA, @ —1 HE SBIISIETCS €r0 PEIICHUEM.

CtpouM ,,KpUBYIO 3HAKOB m
CnenosarenbHo, f(x)>0 npu xe (-1, 5]. - 5 N X
Omeem: S = (-1, 5].

. Ormernm, uro f(x)=0 mpu

3ameuanus. 1. 3nauenvst, npu KOTOPHIX GYHKIMS f He onpeesicHa (Hyd 3HaMEHATEs ),
HE BKJIFOYAIOTCSI B MHOKECTBO PEIICHUH UCXOTHOTO HEPAaBESHCTRA (IpapHIeCKH Ha YHCIIO-
BOW OCH HYJM 3HAMEHATEIsT N300pakaroTcsl He3aKpaIIeHHBIMU KPY>KOUKaMH ).

2. Hynu ¢ysxiuun [ (Hy1d YUCIUTENsI) HE BKIIOYAIOTCS B MHOKECTBO PEIICHUMN
HCXOJTHOTO HEPABEHCTBA, €CIIM 3TO HEPABEHCTBO COAECPIKUT CUMBOII ,, > WIH ,, <. Hynn
(GyHKIUK [ BKIIIOYAOTCS B MHOKECTBO PCIICHHM MCXOIHOTO HEPABEHCTBA, €CIIH 3TO
HEPaBEHCTBO COJICPIKUT CUMBOIT ,, = WJIH ,, < (B 3TOM cliy4yae rpa(uuecKu Ha YuCIIOBON
OCH HYJIM M300pakatoTCsl 3aKPAICHHBIMHA KPYKOYKaAMH).
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B dukcupyem 3HaHus

nasa 5

YnpaxHeHus v 3apaumn

1. PaBHOCUIIBHBI JIN HEPABEHCTBA:

a) X’ <lux<l; 6) X’ >4 u x>2; B) (x+3)°20 u (x+5)*>0?
2. Oyuxims 2 R—>R, f(x)=ax’+bx+c, a#0, a,b, ce R, 3anana rpapuaecku.

a) ¥ 6 7 B ¥ D Y
o X
-1{O 2 X
0|1 3 X
0] ) X

3anuumTe, UCIoJIb3ys rpaduK, MHOXKECTBO PeLIeHNH Kaxa0oro n3 HepaseHeTB f(x) >0, f(x) =0,

S (x)<0, f(x)<0.
3. Pemmre Ha MHOKecTBe R HepaBeHCTBO:

a) 6x° —Tx+2>0; 0) —x* —2x+48<0; B)8x"+10x—3<0; r) 25x> —10x+1>0;

m) 49x7 —28x+4<0; ) 4x*—4x+15>0; k) Tx<x’; 3) 4x* —x<5;

n) x° >16; K) 9—x">0; 1) 16x* +1< 8x; M) 3x” +27>0.
4. Pemre METOZOM MHTEPBaIOB Ha MHOXecTBe R HepaBeHcTBO:

_ . <0 x=5 . x+1 oo 2x-1g

a) (x+8)(x—5)>0; 6) x(x+2)<0; B) x+6<0’ r) x+4_0’ 1) 1—3x_0'
H B dopmupyem cnocoGHOCTU M NPUMEHSIEM
5. Pemure Ha muoxectBe R HepaBeHCTBO:

a) x(x+5)—2>4x; 0) (x+4)(x+5)—x<5;

B) (Sx+D)(Bx—-1)>Ax—-1)(x+2); r) 2x(3x—1)>4x> +5x +9.
6. CocraBbTe HepaBeHCTBO Il cTEHEHH 1O ero MHOKECTBY pELICHHUIA:

a) S=R;  6) §=C; B §=[-2,3F 1) S=(—=, DU, +e0); 1) §={3}.
7. Pemmte Ha MHOecTBe R HepaBeHCTBO:

a) 3x” +4<10—x(x—2); 6) (3x—2)> 23x(x—1);

x +x-20 X +5x+7
8. Haiinure o6nacts onpenernenust pyukiun f: D — R:
2
a) f(x)=1-x-2x%; 0) f(x)=——=.
V3x% +12x

9. Pemmmrte Ha MHOKecTBe R HepaBeHCTBO:

B B PassuBaem cnoco6HOCTM U TBOPUM

a) x(x+2)(x-3)<0; 6) 2x+1)@B—-x)(x+5)=0; B) (x—1)(x* =5x+6)<0;

2 2
r) (x? =3x—4)(x> +2x) > 0; H)M>O; e)x_—x_zgo; ;K)x——x—620,
X +4 X x—1

10. MoxHo Jin 13 nucta Oymaru pasMepamu 10 ¢cM 1 3 cM BbIpe3aTh NPSIMOYTOJIBHHK, Y KOTOPOTO

MIMpUHA Ha 4 CM MEHBIIE UTHHBI, a TUIoMaab Oobine, dem 21 cm??

11. Pemmte Ha MHOKecTBe R HepaBeHCTBO:

4x—-2 1 2 Tx-5
<) —_ > — — :
3x+5+4_0’ 0)3 = B) x+x>3’ ) x+1

a)

> X.
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HepaBeHcTBa. CucTeMbl HepaBeHCTB

x*=Tx+6
12. Pemmte Ha MHOXecTBe Z CHCTEMY HEPABEHCTB 1§ 3x2 — x + |
2
x° <36.

<0,

13. Pemmmte Ha MHOXKecTBe R cucremy HepaBeHCTB:
2 3x—12>0, 5 2 +5x<0, x*+4x-5>0,
X’ +3x+4>0; T+x>0; x> —2x-8<0.

14. Haiiqure obnacts onpenenenus gpyukuun f: D — R:

a) f(x)=~+-x>+x+30 +ﬁ; 6) f(x)=~x> —x—42 +/100 - x°.

15. Pemmte Ha MuOKecTBe R 11BoitHOE HepaBeHCcTBO: a) —4 < Xx° —Sx+2<-2; 6) —1<x* +2x<3.

16. Tlpu xakux 3HAYCHUSIX JICHCTBUTEILHOTO MapaMeTpa 71 HEPABEHCTBO BBIMOJIHEHO YIS JIOOBIX
- ~ 2 2
JeHCTBUTEIBHBIX 3HaYeHUiT: a) 5x™ —x+m >0; 6) mx~—10x-5<0?

17. Tlpu kakux 3HAYCHUSIX MEHCTBUTEIHLHOTO MapaMeTpa ¢ HepaBEHCTBO HE MMEET PeIlleHUi:
a) ¥’ +ax+1<0; 6) ax’ +4ax+5<0?

YnpaxHeHna v 3apgayum AN9 NOBTOPEeHUd
B ®dukcupyem 3HaHus

1. Hatinure HanOoJIbIICE [EJI0C pCHICHUC HEPaBCHCTBA:

a) x+2>2,5x—1; 6)x—x14+3x2_1<3.
2. Haiigute HauMeHblIee HATYPAIbHOE YHCIIO0, HPHHAIEKAIIEEe MHOKECTBY PellleHHil HepaBeHCTBa
3x—-2<15x+4.
3. Pemmte Ha MHOXecTBe R HepaBeHcTo: a) x° +3x+2>0; 6) 2x<x’; B) 4x° <1;
_ >0 2 . x-=5 <
1 (x=3)(x+7)=20; 1) x"—x+3>0; e) 313 <0.
H B dopmupyem cnocoGHOCTU M NPUMEHSEM
10x—-2>4x+1,
4.P R R e 2 3x 1
. Pemure na MHOxecTBe R cucremy HepaBeHCTB: a) 3-2x<T+4x ) 2p X S 7x -

5. HaiiguTe HauMeHbIICe [eI0€ YUCII0, MPHHAUICKANIee 00IacTH onpeaeicHus GYHKIUM, 3a1aH-
. . 3
HOU Gdopmymnoit f(x)=,[4+x+—.
X

6. Pemmte Ha MHOKecTBe R HepaBeHCTBO:

a) (x—4)’ +122(3x—2)*; 6) 3x(x+/3)< (x++3); m%so; r)ﬁzl.

7. Tlpu Kakux 3HaueHusx X 3Hauenms dymkmun f: R =R, f(x)=-2x" —14x+20, GombIue coot-

7

BeTCTBYyIOIMX 3HaueHuit pynkmmn g: R >R, g(x)=x>—2x-16?

8. Haiinure 3aKkOHOMEPHOCTD 2 —6x+8 S 5 4
U BIMIIUTE HPOMYIICHHOE YUCIIO: -5 = 0 7
x+3 B
10x—x*—16 "~ i
Il B B PaseuBaeM cnocoGHOCTU U TBOPUM
_ _x=3 x—2|26,
9. Pemmute Ha MHOKecTBe R crcremy HepaBeHCTB: a) x=2>5x 2’ 0) {I x5 |‘ <3
[3x+2]<10;
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10.

11. Pemmte Ha MHOXecTBe R HepaBeHCTBO

12.
UMeeT peleHnii Ha MHOKecTBe R?
13.
BBITIOJIHAETCS [1st 00X x € R?

UTorosbinn TecT

:

I BapuaHTr
1. Jlanbl Beipakenust E| :2x3—5 uE,= 4x5+1.

a) Haiinure nelicTBUTENbHBIC 3HAYCHUS X,

NpU KOTOpBIX E < E,.

0) Haiinure neiicTBUTENIbHBIC 3HAYCHUS X,

NpU KOTOPBIX CyMMa BbIpaXeHUW E, u E,

SIBIISICTCS HEOTPHLATEIBHBIM YHCIIOM.

E >0,

E, <0.

2. IocnenoBatensHocts (@,) 3anaHa Gopmy-
noit a, =7n+ 2. Jlokaxurte, 4TO MOCIeE-
JI0BaTeNbHOCTb (a,) BO3pacTaiolas.

B) Pemmre Ha R cucremy {

3. Naubl QyHKIHH
fiR->R, f(x)==2x"+x-3,u
g2 R—>R, g(x)=x+5.

a) Ykaxwure OykBy U, eciiu BhICKa3bIBaHHE
WCTUHHO, WM OykBY JI, €CIii OHO JIOKHO:
»@YHKINS g NPUHUMAET ITOJIOKUTETbHBIE
3HadeHus mpu X € (5, +o0) .
n J
6) Haiimure x € R, mpu kotopbix S >0.

g(x)

4. YcrnoBHsl 0JJHOPA30BOTO MOCEHICHHS OTHO-
ro Gacceiina: crouMocTh 1 gaca — 20 jees;
MUHHUMallbHAss CyMMa, KOTOPYIO JOJDKEH
MIOTPATHTH KIHEHT — 40 j1eeB. YCIOBUSI OTHO-
Pa30BOro MOCEHIeHHs APYroro OacceiHa:
cTonMocTh | yaca — 15 neeB; MUHIMAaITbHAS
CyMMa, KOTOPYIO JOJDKEH MOTPaTHTh KITH-
eHt — 60 neeB. Uepe3 CKOIBKO 4acoB moce-
[IEHUE BTOPOTrO OacceiiHa CTaHeT BBITOAHEE,
4eM TocelleHne nepBoro Oacceitna?

Pemnre Ha MuoxectBe R mBoitnoe HepaBeHcTBO 1<

| x+1]

x> +4x-12
o 2

[Ipy KakuX 3HAYEHHAX JCHCTBUTEIBHOIO IapameTpa a HepaBeHCTBO ax” —8ax+3a+720 ue

Tx-=2
2x+1

>0

<3.

Ipyn KaKKX 3HAYCHUSX ACHCTBUTEIBHOTO Mapamerpa a Hepaserctso (a° —1)x* +2(1—a)x+2=0

Bpems evinonnenus
pabomuwi: 45 MHHYT g

P

g

Il Bapuanr I

1-3x 2x+3
—uM,=
2 7
a) HaiinuTe neficTBUTENBHBIC 3HAYCHUS X,
1pU KOTOpbIX M, <M ,.
0) Haiinure neiicTBUTENbHBIC 3HAYCHUS X,
IIPU KOTOPbIX pasHoCTh M| — M, saBnsercs
HEOTPULATEIBHBIM YHCIIOM.
M, <0,
M, >0.
2. IMocnenosatenbrHocth (b,) 3anana Gopmy-
noit b, =—=3n+1. Jlokaxure, 4To TMOCIIE-
J0BaTeabHOCTE (b, ) yObIBatOmIast.

1. Jlanb! Beipaxenus M, =

B) Pemure Ha R cucremy {

3. Naubl QyHKIHH
fR->R, f(x)=-x+6,u
g R->R, g(x)=3x>-8x-3.

a) Ykaxute OykBy U, ecinu BbICKa3bIBaHHE
WCTUHHO, WK OyKBY JI, €Clti OHO JIOKHO:
»@OYHKIUST f NPUHAMAET OTPHUIATEIBHBIC
3HAYEHUS TpH X € (6, +o0) .
n J
6) Haiiqure x € R, nmpu koTopbix S <0.
g(x)

4. YcnoBus TIOIKITIOUEHHST K UHTEpHETY (Hup-
Moii ,,Moldnet: 240 seeB 3a yCTaHOBKY H
150 neeB — exxeMecsiuHas oILIaTa 3a 00CILy-
JKUBAaHUE. YCIOBHS MOAKIIOYEHUS] K HMH-
TepHeTy dupMmoi ,,Supernet™ (mpu ToH ke
ckopoctu uaTepHera): 300 jieeB 3a ycTaHOB-
Ky u 140 neeB — exxeMecsyHas orJiaTa 3a
oOciyxuBanue. Yepes CKOIBKO MeCSIEB
mociie MOJKITIOUEHHUS MpeIoKenue hup-
MbI ,,Moldnet* cTaner 60Jiee BBITOIHBIM?

Cxema OLICHUBAHUSA TECTA

OTmeTKa 10 9 8 7

6 5 4 3 2 1

K-Bo 6annos

32-30 | 29-27 | 26—24 | 23-20

19-15|14-10| 9-7 | 64 | 3-2 | 1-0
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OoKOBast

OopIICe
OCHOBaHME




N Mnasa N
NMoBTOpPEHUE U
OONOJNIHEeHue

§1. Toukmn, npsmblie, NJIOCKOCTU, Yribl

1.1. B3anMHble pacnosioXXeHUs Ha MNMJIOCKOCTU

v’ /lee mouku

Touku coBIagarT Touku pa3nuyuHbI
A °B A . B
Obosnauaem: A= B. Obosnauaem: A+ B.

Touka — 510 camasi ipocTasi reomeTpudeckas gurypa. Bee reomerpuueckue Gpurypst
COCTOSIT M3 TOYEK.

T'eomempuueckas guzypa — 570 MHOKECTBO TOUCK.

Yacts npsimoit AB, orpaHmdeHHast TOUKaMu A U B, Ha3bIBACTCSI OMKPbIMbGIM OMPE3KOM
u obosuauaercst (AB). Toukn A U B Ha3BIBAIOTCSI KOHUAMU OTPE3KA.

3amkuymotit ompesox AB o6o3nauaercs kak [ AB] u cocrout u3 (AB) u Touek 4, B.

v' Touka u npamasn

Touka mpUHAIJIEKUAT NPAMON | Touka HEe TPUHAJICKUT NPSIMOU
M‘14/ %
Obosnauaem: Ae d. Obosnavaem: A¢ d.
Tpu wim Gosee TOUYEK, JSKAIMUX Ha OJHOW MPSAMOH, 4
HAa3bIBAIOTCS KOJITUHEAPHLIMU MOYKAMU. N

Ecnu Touka A MpHHAIICKUT IPIMOH d, TO OHA ISTUT ATy bl

OPSIMYIO Ha JIBE 00noHumenbHole (WM HPOMUBONON0HCHDLE) NOTIYAPAMBIE.

Ha pucynke Touka 4 Ha3bIBae€TCs HAYAOM JNONMOIHUTEIBHBIX MONYNPSMBIX (AM
u (AN.

Ionynpsimasi, He cofeprKallas CBOEro Hayaja, Ha3bIBaeTcsi omkpovimou. [lonynpsmas
[AM - 3amxnymas, a nonynpsmas (AM — omkpeimas.
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MoBTOpeHune n gornosiHeHne

v Jlee npamoie

[IpsiMble coBragaroT [Ipsimble nepecekaroTcs [Ipsimble napasuienbHbL

Ob6osnauaem: a=>b Obosnauaem: a(\b={M} Ob6osnauaem: al|b

v’ Ilepeceuenue 06yx napaineibHulX APAMBIX CEKyuienl

[MapatenpHbIe TIPsMBIE @ ¥ b 00pa3yroT ¢ CeKyIlel ¢ Clieayomre napsl yros (puc. 1):
a) KOHepyIHmHble:

/3, £6
- BHYTPEHHHE, HAKPECT JICHKAIIHE < Lu s
’ a
/1, £8
- BHEIIHHE, HAKPECT JIeXKAIIHe < 0 17
A1, /5 b
£2, £6
- COOTBETCTBEHHBIE 3. /7
Z4, /8

6) donoanumenvuvle 0o 180° (To ecTh, CymMa uX BenuuuH paBHa 180°):
Z3, £5

- BHyTPEHHHUE OJJHOCTOPOHHHUE < 4 /6

L1, L7

- BHEUIHUE OJHOCTOPOHHUE <
L2, /8

YT0oOBI yTBEPKJIaTh, YTO JIBE MPSMBIC, TIEPECCUCHHBIC CEKYIICH, — Mapalie/IbHBbI,

JOCTATOYHO Y6CZ[I/ITI>C$1, YTO OAHa M3 MPUBCACHHBIX BBIIIC IIap YIJIOB 06J1az[aeT

COOTBETCTBYIOIIMM CBOMCTBOM (TO €CTh, YIJIbI SIBJISIFOTCS KOHTPYIHTHBIMH HJTH JIOTIOJI-
HuTenbHBIME 10 180°).

d,

3adanue. Ilpsmele d, v d, —napaienabHbI
(puc. 2). Halinure HeM3BeCTHBIC BETHUNHBI
yoioB (X, y, z, t, u, v, w).
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1.2. B3aMHble pacnosioXXeHUus B NMpoOCTpPaHCTBe b

v’ /lee npamovie

| JBe mpsambie |

| KOMILTaHAPHBIC | |cxpemn3aroumec;1

e

|nepece1<a}ou1nec;1| | napajjiejbHbIC |

I

1

I

1

!
p———t—-

Puc. 3

I[Be HOpsAMBIC, HEC JICKAIIUC B OHOM IIJNIOCKOCTH, HA3BIBAKOTCA HEKOMRJIAAHAPDHbIMU

WA CKpeuiuearomumuca.

Ha pucynke 3 npsimbie @ u b (KOTOpbIE Cojepkar JBa pebpa pasHbIX rpaHeil Ky0Oa)

SABJISTFOTCA CKPEIIUBAOIIUMUCS.

v’ Touxa u naockocmo

Tqua, IpyuHaIekKamas rmioCKOCTU

Tqua, HC MpUHaJIC)KaIas rmioCKOCTU

°4

o4
o

Obosnauaem: A€ o

v Ilpamas u naockocmo

[Ipsimast mapainienbHa

o

IIpsimas nepecexaet

Obosnauaem: A& o

IIpsimast j1exuT B

IUIOCKOCTH IUIOCKOCTH IUIOCKOCTH
d
\d
\4
N . N
o o N o
<

Obosnavaem: Obosnayaem: Obosnavyaem:
dl||oa wim dNa=2. dNo={A4}. dca.

Omnpenesienue

HpﬂMaﬂ mapaJjujiejbHa IJIOCKOCTH, €CJIN OHAa HE UMECT OOIIMX TOYEK C IIOCKOCTHIO.

v’ Jlee naockocmu

II;mockocTH coBIIamaroT

[ImockocTu nmepecekaroTcs

[InockocTr mapasienbHbI

Obosnauaem: o= f3.

Obosnauaem: o\ B =1.
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MoBTOpeHune n gornosiHeHne

Omnpenesienue
JIBe MJI0CKOCTH MapajjiebHbl, €CJIH OHH HE UMEIOT HH OJHOM OOIIEH TOYKH.

3aMeTHuM, 9TO MepeceueHrEM IBYX MII0CKOCTEH SBISICTCSI IPsSiMast. SHAYUT, JABE TUIOCKOCTH
HE MOTYT UMETb JIMIIb OJJHY OOLIYO TOYKY, JIUIIb ABE OOIINE TOUKH, JTUIIb TPH OOIINE TOUKH
UT I

Teopema

Eciu TouKa MPUHAUIEKHUT Pa3HBIM IUIOCKOCTAM (¢ M [3, TO 3TH IUIOCKOCTH UMEIOT
OJIHY OOIIYIO MIPSIMYIO.

* Kaxkoii dopmbl OyneT muHUS pa3pesa B KaxJIOM ciydae (puc. 4), ecliu MIOCKOCTh Of
,»pa3pe3aTh’”’ COOTBETCTBYIOIIMM HOXKOM Tof yrioM 45°? O6ocHyiiTe.

[o ] L[] [=]

o
Puc. 4
1.3. Yrabi
v’ Yeon
P .

Ocrtpslil yron IIpsimoit yromn Tynoit yron %B;f(}){gmm Hynesoii yron

A |

! 4

: : P 4

; : 4 0 B |o B

! B
(0] 0] B 0
Obosnavaem: Obosnayaem: Obosnavyaem: Obosnavaem: Obosnavaem:
m(£LAOB) <90°.| m(£LAOB)=90°.| m(£LAOB) >90°.| m(L4OB)=18(0°.| m(LAOB)=0°.

Pa3BepHyThIC U HyJEBbIC YIJIbI Ha3bIBAIOTCS HECOOCHBEHHBIMU Yelamu, BCE APYTUe
YIIIbl HA3bIBAIOTCSI COOCHIGEHHBIMU.

J1Ba COOCTBCHHBIX yIVIa HA3BIBAIOTCS CMENCHLIMU ( y
yanamu, eClii 'y HUAX 00Imasi BepuIuHa, ooImast

CTOpOHa, a JABC APYru€ CTOPOHBLI PACIIOJIOKCHBI

10 Pa3HbIE CTOPOHBI OT OOIIEH CTOPOHBI. 0 1
Yot AOB u BOC — cmexHbie (puc. 5). Puc. 5
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v' lea yzna c ooueii éepuiunoii (0codbie ciryvan)

VIael CMEKHEIE, Vbl CMEXHEIC,
JOMOJIHUTENBHBIE 10 90° JIONOJHUTENLHBIE 10 180° BeprukanbHbie yribt
C B B D B
0]
- ~ C A
C 0] A
0 ZAOB = ZCOD
m(£LAOB)+m(£LBOC)=90° | m(£L4AOB) + m(£LBOC) =180° /40C = /BOD

v ﬂea yena ¢ coomeemcneeHno napaiilejibHblmMu CmopoHamu

A A
4 / )
1
B A
0 10)
B /=

@)

1

ZAOB = ZA0,B, ZAOB = /A40,B, m(LAOB)+m(£A0,B,)=18(°

YnpaxHeHus v 3apaumn

B 3akpennsem 3HaHUS

1. IIpourwure:
a) Ae b, M ¢ c, {N}=b[c; 6)dc B, [MN]ca, aNb={K};
B) MN > AB, A¢ o, | C r)d||l, ABLm, {4, B, C}c B.

2. BBINOJIHUTE PUCYHOK, COOTBETCTBYIOLIMM KaXOMY CIy4al0 IIyHKTOB a)-T) yIpaskHeHus 1.

3. Bribepure MaTeMaTH4eCKHUe BBICKA3bIBAHUS U YCTAHOBHUTE WX MCTUHHOCTb:
a) ,,5I6;10k0 — 3TO OBOII".
0) ,,Llupkyib — 3T0 reomerpudeckas purypa‘.
B) ,,YpOK jiurcs 45 Mun".
r) ,,Jus 11000 mpsAMON CyIIECTBYIOT TOYKH, NpPUHAICKALINE SH™.

1) ,,JIBa KOHIPYHTHBIX OTpE3Ka MMCIOT PaBHBIC JJIHHBI.
4. ChopmynupyiiTe OTpHLIAHHE KAXIOTO W3 BBHICKA3bIBAHWH YIPaKHEHHS 3.

5. BenmumHa OHOTO M3 4 YIIIOB, 00pa30BaHHBIX ABYMs ITEPECEKAIONINMUCS TPSIMBIMH, paBHa 36°.
HaiinuTe BelIMYMHBI OCTANIBHBIX YIJIOB.

6. Bpluucnute BEIMYUHBI JIByX YIVIOB:
a) BEPTHKAJIBHBIX U JOIOJHUTENBHBIX 10 90°;
0) nmononHuTENbHBIX 10 180°, 3Has1, YTO BETMYUHA OJHOTO M3 YIJIOB Ha 30° MEHbIIE JPYroro;
B) JIOTOJIHUTENIBHBIX 10 90°, 3Has1, YTO BEIMYMHA OJHOTO U3 YIVIOB B 9 pa3 Oosblie Apyroro;
I') KOHTPYSHTHBIX M CMEXKHBIX, 3Has, YTO BEJIMYMHA YIJia, 0OpA30BAaHHOTO MX OMCCEKTpUCaMHU,

paBHa 70°.
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MoBTOpeHune n gornosiHeHne

7. JaHbl mapaienbHble IpsMble a 1 b. a /@‘
HalinnTe BeNMUMHBI yITIOB, 0OpPa30BaHHBIX IPU TIepecede- [%
HHH MPSIMBIX @ U b cexymieii ¢, eciu: b
— 0. — O. — o
a) a=41° 6) B =108° B) B —or =32°. /
8. Chopmynupyiite U3 DaHHBIX BBIPaKCHUI MCTUHHBIC BBICKA3bIBAaHMS BHJIA ,, Eciu ..., To... ”

JBa yIiia BEPTUKAJIbHBI $

Be
A KOMHJIaHapHLIe psiMere He
HepeceKaIOTC}I

BIX
iy TIepeceucHIH ABYX TIPAM

e
cexymiel HAKpeCT JeKaH

yIIIBL KOHTPYIHTHDI

ABe
Hpsmpre 1 ep1 eHZ[I/IKy.H}IpHBI

% OHHM KOHT'PYIHTHBI S TPeTheii

JBa yria, o0Opa30BaHHBIE ABYMs
napajuleIbHbIMU IPSIMBIMU C CEKyILEH,
SIBIIIFOTCSI COOTBETCTBEHHBIMU

% OHH IEPECEKAI0TCs S

arie MEKLY ABYMA
HpIME TTPSMBIME
paBHO HYIIO

paCCTO % JBa yIiia npsMbIe

pas

9. Pacemotpute pucyHok. M3sectHo, uto L1 =15°, £3=75°,
a yroia 2 B JiBa pasa OoJjblie yria 4.
Haitinure Benmunny yrma 4.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

10. Touku A, B, C pacnonoxeHsl Ha OpsIMOW B JaHHOM mnopsinke U AB:BC =5:3.

. . AB . AC
Haiinure: a) yTok 0) BC
11. PaccMoTpuTe PUCYHOK M BBIYMCIMTE OTHOILEHHUE JJIMH OTPE3KOB:
a) ABu CD; 6) ACu AD; B) BCu BD; r) AD u AB.
A B C D
AC _ 3 . .
12. Touka C mpuHaUISKUT OTPEe3Ky AB Tak, 4To BC-a Haiinure otHOEHNE:
a AB . 6) BC. B) AB . v AB—-AC
AC’ AB’ AB-BC’ AB+BC’

13. Brruucaure:
a) nnuHy otpeska MN, eciu orHoueHue Al otpeskoB MN u KP pasHo 2,4 u KP = 4 cwm;
0) muny otpeska KP, eciu otHotieHue jiuH otpe3koB MN u KP paBuo 4,2 u MN =21 cwm;
B) oTHomeHue JuiuH otpe3koB MN u KP, ecnu [MN] B 3 pasa kopoue, uyem [KP].

14. Paznenurte orpe3ok amnHOW 12 ¢M Ha 3 oTpe3ka MpOMmopIUOHAIBHO yuciam 1, 2, 3.

15. Paznenure orpesok mamuHo# 13,5 cM Ha 3 oTpe3ka MpOMOpHHUOHATBEHO YucaaM 2, 4, 3.
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16.

17.

18.

19.

H B B PassuBaem cnoco6HOCTU U TBOPUM
20.

21.
22.

a)
0)

B)

r)

Cdopmynupyiite BbICKa3bIBaHUSA, 0OpAaTHbIE MOJYYEHHBIM BBICKA3bIBAHUSAM U3 yIpaxKHe-
Hust 14. YcTaHOBUTE UX MCTUHHOCTD.

Ha pr{MOfI otmetuian 10 PaBHOYAAJICHHBIX APYT OT Apyra TOYCK TaK, YTO I€pBasi U MOCICAHIA

TOUKU ONpPEAEISIOT OTpe30K unHbl X. Ha npyroil npsimoii ana-
JIOTUYHBIM 00pa3oM (Ha TakoM K€ PacCTOSHUM APYT OT ApYra)

orMeTiiii 100 ToueK TaK, YTO MepBas U MOCIEAHSS TOUKH 00pa3yoT
OTpEe30K JIUHBI y. Bo ckonbko pa3 x mMeHbie y?

MOHO JI TOCTPOUTh U300paKkeHHYI (GUTYPY, HE OTpbIBas

KapaHJalia 1 HE IIPOBOJAA ABAX/bI IO OJHOMY U TOMY XKC 0Tpe31<y?

Jlokaxkure, npuBeAs KOHTPIPUMEPBI, YTO CIIEAYIOIINE BbICKA3bIBa-

HUS SBJISIFOTCS JIOKHBIMU:

a) ,,Jltoboe uncno Buna \/Z , tne a€N, sBusercs uppanuoHaIBLHBIM®,

0) ,,Pesynbrar geneHus MOOBIX ABYX MPPALMOHAIBHBIX YHCEI SBISETCS MPPALMOHAIBHBIM
YUCIOM®.

B) ,,Ecim cexymast obpasyer ¢ npsimpiMu @ 1 b detsipe yria Beianuunaoi 70°, a Ipyrue deTsipe
yria — BenuuuHoi 110°, To mpsAMble @ U b mapasieapHb.

r) ,Jltoboe pamuoHaIbHOE YMCIO MOKHO 3alMcaTh B BUAE APOOM €AMHCTBEHHBIM 00pazoM™.

Ha nuneiike ykazansl genenus 0 cm, 2 cm,

5 cMm. Kak ¢ moMouipto JaHHOW JIMHEHKH I10-
CTPOUTBH OTPE30K UIMHON 6 cMm?

L 2
Kak ot IpoBOJa UIMHONU — M OTpE3aTh 50 CM, HC HCIOJIB3Yysl U3MEPUTCIIbHBIX HpI/I60p0B?

3
Paznenute kBampar Ha /iBa:
a) KOHTPY?HTHBIX UYETHIPEXYTOJIbHUKA, Y KAXIO0TO U3 KOTOPHIX IO 2 pa3Hble CTOPOHBI;
0) KOHI'PYIHTHBIX ISATUYTOJIbHUKA; B) KOHTPY?HTHBIX IIECTHYTOJIbHUKA.

§ 2. MHOroyrosibHMKu
2.1. OnemeHTbl TpeyronbHuka. Knaccudukauma tTpeyrosibHUKOB

° PaCCMOTpI/ITe PUCYHKH 6-8mu JOIIOJTHUTE TaK, YTOOBI TMOJIYYHUThb NCTUHHBIC BbICKA3bIBAHUS.

Croponsl Tpeyroiapauka XYZ —

[YB] — 6uccekrpuca TpeyronbHuka XYZ, tak Y
KaK
[YH] — BeIcOTa TpeyroibpHuKa XYZ, Tak KaK
OTtpe3ox SIBIISIETCS X HBM 7 E
TpeyroiapHuka XYZ, Tak kak XM =MZ. Puc. 6
WC.
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MNMoBTOpeHune n fonosiHeHne

n) Tpeyrombauk XYZ sBnsercs ,Tak Kak XY #YZ, XZ#YZ, XY+ XZ.
Tpeyronsuuk XYZ siBsiercst , TaK KaK BCE €ro yIJIbl OCTPHIC.

e) Yron YZE - yroi TpeyroibHuka XYZ u
m(LYZE)=m(£X)+ . s

x) Tpeyronbuuk ISO siBnsiercs , TaK KaKk 0
1S =S0. 7
CrieoBaTeNbHO, YIVIbI — KOHI'PYJHTHBI. T
Tpeyrosapuuk ISO siBisiercst , TaK KaK K
m(£S)>90°. It Puc. 7

3) — Me/MaHa, — ouccekrpuca u ST —
BBICOTA TpeyroibHuKa ISO. R

n) —karersi 1 DR® = -
NPSIMOYTOJIHOTO TpeyroibHuka DRE . A C

k) [AC] — cpennsis nuHus TpeyronbHuka DRE, Tak xak

=AD u RC = . D E
Puc. 8

Crenosarenbho, 2A4C = u AC ||

2.2. KOHrpyaHTHOCTb U NOA06UEe TPEeyrosibHUKOB

Omnpenenenue
[IBa TpeyrojbHHKAa Ha3bIBAIOTCS KOHIPYIHTHBIMM, €CIM CTOPOHBI U YIVIBI OAHOTO
TPEYTOJbHUKA COOTBETCTBEHHO KOHIPYIHTHBI CTOPOHAM U yIIIaM JIPYToro.

O6o3nauenne AABC = ADEF uuraercs: ,, I peyronsauku ABC nu DEF KOHTpY HTHBI”.

3aoanue. Tpeyronsuuku TRI u UNG xourpysutHbl. Jomomnure: [[T]= ,
[UN]= , =[NG], =/R, /LT= , =

lel3HaKll KOHZDYIHmMHOCmMU mMpPEeY20/ibHUKO6

Ecnu nBe CTOPOHBI U YTOJI MCKAY HUMHU OAHOI'O0 TPEYroJibHUKa COOTBETCTBCHHO
KOHTPYSHTHBI IBYM CTOPOHAM U YTIIy MEXKAY HUMU JPYTOro Tpe€yrojibHUKa, TO TaKHUE
TPCYTOJbHUKA KOHI'PYIHTHDI.

CyC

Ecnmu cropona m mpuiekaniye K Heil yIiibl OMHOTO TPEYTOJbHHKA COOTBETCTBEHHO
KOHTPYHTHBI CTOPOHE U MPUIICKAIINM K HEH yIlIaM IPyroro TPeyroibHUKa, TO TAKHe
TPEYTrOJIbHUKH KOHTPYIHTHBI.

Ecmm TpPU CTOPOHBI OAHOI'O TPEYTOJIbHUKA COOTBETCTBCHHO KOHI'PYSHTHBI TPEM CTOPOHAM
ApYTroro Tp€yroJibHuKa, ToO TaKue€ TPCYTroJIbHUKU KOHI'PYIHTHBI.

CCC| vycy
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3anaua. Vcrnosb3yst IpU3HAKH KOH-
TPYSHTHOCTH, HaiINTe TIAphl KOHTPYIHTHBIX y ] F
TPEYroNbHUKOB (pHC. 9), eciu: H

AB=DC, AD=BC, *

AC=FE, AF =CE,

/HAC = /GEF,

/BCF = Z/GFC, C G

ZACB = ZEFG. b Puc. 9

Omnpenesienue
JIBa TpeyroibHMKAa Ha3bIBAIOTCS MOJAOOHBIMH, €CJIM UX YIJIbI COOTBETCTBEHHO KOH-

TPY3HTHBI, & CTOPOHBI COOTBETCTBEHHO MPOIIOPLIMOHAIBHBI.

O6o03nauenne AABC ~ ADEF untaercs: ,,Ipeyronsuuku ABC u DEF monoGHbI ~.

3aoanue. Tpeyronsauku 7RI v UNG nopoGusl. JlonoiHuTe:

TR 11
T EEEEE LT = =ZR
UG ’ ’ ’

Ilpusnaxu nodoous mpeyzonbHUKO8

Ecin n1Ba yria ofHOro TpeyrojibHUKa KOHIPYIHTHBI IBYM yIJlaM APYTOro TPeyrob-
HUKa, TO TAKKE TPEYTOJbHUKU MOJOOHBI.

Ecnu 1Be cTOPOHBI OJIHOTO TPEYTOJILHUKA MPOITOPIIMOHABLHBI JIBYM CTOPOHAM JIPYTOTO
TPEYTOJIbHUKA U YIIIbI MEKTY STUMH CTOPOHAMH KOHIPY3HTHBI, TO TAKUE TPEYTOTBHUKN
MOT00HBI.

Ecin cTOpOHBI 0IHOTO TPEyroibHUKA MPONOPLHOHAIBHEl CTOPOHAM JAPYTOro Tpe-
YTOJIbHUKA, TO TAKHE TPEYTOJbHUKHU OJOOHBI.

3aoanue. ChopmynupyiTe MpU3HAKY TTOJO0MS! TS IPSIMOYTOIBHBIX TPEYTOJIBHUKOB.

c
3apava. Mcrons3ys npusHaKy Mogo0us, Haii- B D
JUTE Mapbl TOJO00HBIX TPeyroibHUKOB (puc. 10),
€CIIH:

BC_BD  AB _AF 4 P
BFHCE, FG_HF’ DF_DE, Hw
LA=LEDF, ZBCD = ZHGF. Z

Puc. 10
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MoBTOpeHune n gornosiHeHne

Dajeca

Ecmu mpsimast, He conmeprkamasi HI OJHOH M3 BEPIIUH Tpe-
YTOoJIbHHKA, TapajulebHa OJHOM U3 CTOPOH TPEYyroJbHUKA,
TO OTPE3KH, 0OPa30BaHHBIC ATOW MPSIMOK M MPSMBIMHU, CO-
Jep KaIliMH [IBE IPYTHE CTOPOHBI TPEYTOIbHHUKA, IIPOIIOP-
HOHAIBHEI (pHc. 11):

AABC
d||AC :AIA_CIC e 11
dNAB={A} ~ 4B CB e
dNBC={C}
. /
3aoanue. Chopmynupyiite Teopemy Daneca — T
nust tpeyronpauka TRI (puc. 12), ecmu /|| T1. M
3agaua. Bricka3zpiBaHue, 00OpaTHOE Teopeme R
Qarneca, Takke gpusercs Teopemoil. Chopmymu- N
o -] 1 Puc. 12
py#iTe Teopemy, oopatHyio Teopeme Daneca.
2.3. CooTHOLIEeHUa MeXAay 3/leMeHTaMu TpeyrosibHuKa
Teopembr 06 r1eMeHmMAx NPAMOY2ONLHO20 MPEY2ONbHUKA
Teopema BBICOTBI
KBazmpar BBICOTBI, IPOBEACHHON M3 BEPIIMHBI IPSIMOTO
yIJIa IPSIMOYTOJIEHOTO TPEYTOJIbHIKA, PAaBEH MPOH3BEIC-
HUIO JUIMH NPOEKLUI KaTeTOB Ha TMIOTeHY3Y (puc. 13):
AD? =BD - DC. B
TeopeMa KaTeToOB
Ksampart m0060ro KaTeTa mpsiMOyTroJIbHOTO TPEyTOIbHIKA
paBeH MPOU3BEJCHUIO JUTUHBI THIOTCHY3bl U JJIHHBI D
MIPOSKIIMK TOT0 KaTeTa Ha runoTeny3y (puc. 13):
AB* = BC-BD, AC?=BC-CD.
A c

Teopema Iludgaropa Puc. 13

KBagpar AnuHbI TUIOTEHY3bI IPSIMOYTOJIBHOIO TPEYT0JIb-
HUKa paBeH cyMMe KBaJIpaToOB JJIMH KaTeToB (puc. 13):

BC? = AB* + AC”.
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33}_'[3‘{1/1. HpI/IMeHI/IB TCOPEMBI, CBA3aHHBIC C IPAMOYTOJIbHBIM TPEYT'OJIbHUKOM, BBIYUCIIUTC

HEW3BECTHBIC BEIWYHHBI (pucC. 14).

a) 0) //\E_
Y
? cMm
? cm
'D
N 2

Puc. 14

Teopema 0McCEeKTPUCHI (JIOTIOTHUTETHHBIN MaTepHa) B M

Jlrobast OucceKkTpuca TPEyrodbHHKA ACIUT CTOPOHY, C
IPOTUBOJICXKAIIYIO BEPIINHE, U3 KOTOPOH MpoBeIeHa

OuccexTpuca, Ha OTPE3KH, MPONOPIMOHATIBHBIC IBYM

JpYyTUM CTOPOHAM TpeyrojbHUKaA (puc. 15):

ﬂ = m 4 Puc. 15
AB  AC
f«—?7 M —>le— 8 cM—>]
3anaua. [IpumeHUB TeopeMy OHCCEKTPHCHI, 4 D B
BBIUMCIINTE HEU3BECTHYIO JJTUHY. 4\ /
8 cM 10 cm

2.4. YeTbIipexyrosbHUKN
E‘l/f PaccmoTprTe prcyHOK 16 1 3aTI0JHHTE MPOITYCKH, YTOOBI TOTYyINUTh HCTHHHBIC BHICKA3bIBAHML.
a) — CTOPOHBI YeThIpexyroiabanka PATR.
0) — yribl yeTbipexyronbauka PATR.
B) CyMMa BeJMYMH YIJIOB YeThipexyroibuuka PATR
paBHa . T
r) Ecnu nepumerp uetsipexyronsuuka PATR paBen
49 cm, PA+TR =21 cm u cropoHa PR na 2 cm P
JuHHee, yeM ctopoHa AT, to AT = CM.

n) Eciu PA||TR, a ATH PR, o PATR sBnsiercs Puc. 16
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MoBTOpeHune n gornosiHeHne

’% PaCCMOTpI/ITe AuarpamMmmy 1 3aliOJIHUTC MPOITYCKHU, YTOOBI TOJIy"YUTb UCTUHHBIC BbICKA3bIBAHMS.

BricoThl PpaBHBI.

IMapannenorpamm

IIpoTrBOMOI0XKHBIE CTOPOHBI TAPAIETbHBI

Y KOHT'PYSHTHBI.

 [IpoTHBOMNONOXKHBIE YTIIbI KOHTPYIHTHBI.

* Touka mepecedyeHus: TUaroHaJIed SBISETCS
CEPEIMHON KaX 101 13 HUX.

e Touka nepeceyeHus] IUaroHaieu sBIsSeTCs

LEHTPOM CHMMETPHHU (DUTYPBI.

IIpsimoyroJibHUK

L]
CTOpOHBI KOHTPYSHTHBI. VB IpsMbe.

* JlnaroHanu B3aIMHO TI€PIICHAUKYIISIPHBL
A p PHCHAMKYILIP KBagpar Juaronanu
.
JluaroHasm Jiexat Ha OUCCeKTpucax KOHTPYSHTHEL
YIJIOB.
a) Pom0 — sTo mapannenorpamMm
6) KBagpar — 3o pom0
B) KBajpar — 3T0 psMOyTOIBHHUK
r) — 3TO MapajuIeIorpaMM, y KOTOPOTO YIIbI MPSIMBIE.
1) — 3TO YETHIPEXYTOJbHUK, Y KOTOPOI'O YIJIbI IIPSIMBIE.

509«% RA WOLVAPOLANL

[TocTponM mpu moMoInu JHHEHKHN (03 AeICHUI) MEeIHaTPUCCy 3aJaHHOTO OT-
0 peska AB.
Pewenue:

@ Ilycrs gan oTpe3ok AB.
3aduKchpyeM JIMHEHKY Tak, YTOOBI TPaHULIBI INHEHKN
JOCTHTAIM KOHIIOB OTpe3ka AB, U MOCTpOMM mapa-

JIeJIbHBIE TIPsMbIE a U b.

@ 3adurcupyem JIHHENKY B IPYrOM MOJOKEHUH, HO TakK,
YTOOBI TPAHUIIBI IMHEWKHN OMATH JOCTHT AN KOHIIOB OT-
peska AB, ¥ MOCTPOUM MapallIenbHbIC MPSIMBIE € U d.

O6o3naunm: {M}=a(d ei {N}=b(c.
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oM

@ Yerbipexyronsuuk AMBN sBnsercs pombom. Crenosa-
tenbHO, [MN] L [AB], v Touka uX nepecedeHust ABIsIeTCs
CepeIHOM Kax10ro u3 HUuX. 3HauuT, MN sBiIsieTCs MeauaTt- N
puccoii orpeska AB (puc. 17).

Y'Y
oK

Puc. 17

3ameyanue. J[aHHBIN aNTOPUTM MOKHO MCIOJB30BaTh B Cllydae, KOrjia JUIMHA OTpPe3Ka
AB Goublile NWPHHBI TUHEHKA U MEHBIIIE ee JUTMHBL. [louemy?

3aoanue. 3Has, 4TO TMAaroHANU pomOa JIeKaT Ha OMCCEKTpHCaxX ero yIIoB, MOCTPONTE
HpH IOMOIIY JTMHEWKN 0€3 [eNIeHni OMCCEKTPUCy 3aJaHHOTO OCTPOTO YIIIa.

2.5. MHoroyronbHuk ¢ n (n > 4) ctopoHamu.
MpaBuiibHbIE MHOIOYroJjibHUKU
Ecnu mro0s1e JABE€ TOYKU BHYTpeHHefI obnactu MHOT'OYT'OJIbHHKA COCIUHAIOTCSA OTPE3KOM,
KOTOPBIH IPHHAUISKUAT BHYTPEHHEH 00J1aCTH ATOT0 MHOTOYTOJILHHAKA, TO MHOTOYTOJTEHUK HA3bI-
BaeTCs BBIMYKJIBIM, B IPOTUBHOM CJIy4yae — HEBBIIYKJIBIM MHOIOYroJbHUKOM (puc. 18).

BolnyKiiblii MHOTOYTOJIBHUK HeBbImyKiblii MHOTOYTOJIBHUK

§)
2) Puc. 18 )

* [IepeuepTuTe 1 3aMOTHNATE TAOIHITY:

Yucno puaroHaneu CymMma BeJMYuH
Yucno o » Bcero Y
MIPOBEJICHHBIX U3 OJHOM = YIJIOB
CTOPOH JraroHanei
BEPIINHEI MHOTOYTOJbHUKA
[IsTuyronsHuk 5
6 720°
CeMHyTOIBHHK 14
BocbmuyronbHHuK
JIeBATHYTONBHUK
JecsaTuyroiabHUK 10
Boimykoibrit n n—3
N-YTOJIBHUK
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* BhpInyKiIblii MHOTOYTOJIBHHUK, Y KOTOPOTO BCE CTOPOHBI
KOHT'PYHTHBI M BCE YINIBI KOHIPY3HTHBI, HAa3BIBACTCS
NPaBUJIbHBIM MHOTOYTOJbHUKOM.

* OxoIo IF000T0 MPaBMIFHOTO MHOTOYTOJEHUKA MOXKHO
OIHUCATh OKPY>KHOCTb.

* B i1t000#i paBUIIbHBII MHOTOYTOJIBHUK MOKHO BIIUCATh
OKPY>KHOCTb. Paguyc 3TOH OKpPY>XHOCTH Ha3bIBAETCS
anogeMoil MPaBUILHOTO MHOTOYTOJIEHUKA.

I/ITaK, paBHOCTOpOHHI/Iﬁ TPECYTOJIbHUK W KBaApaT ABJIAIOTCA IMPAaBUIIbHBIMHU MHOTO-
YTOJIbHUKaMHU.

YnpaxHeHnsa v 3apadum
B 3akpennsem 3HaHus

1. Ompenenure, CyIIECTBYET JIM TPEYTOJBHHUK, CTOPOHBI KOTOPOTO PAaBHBI (BBIPAXKCHHBIC OJHOW U
TOH K€ eAMHUICH M3MEpEeHHS):
2)9, 10, 16; 6)8, 12, 20; B) /5, V6, V11 r) V6, V7, 14,
2. TlocTpoiiTe pUCYHOK, COOTBETCTBYIOIIMI OMUCAaHHOM CUTyalluu.
a) Touka M sBnsercs cepeqUHOW OCHOBAaHUS PAaBHOOEOPEHHOTO TYMOYTOJILHOTO TPEYTOJb-
uuka ABC.
6) Tpeyronsuuku ABC u CMB ssnsiorcs pasHobenpenusivu u AM (| BC = {D}.
B) Tpeyromsauku ABF nu GDE snsitorcst paBaoctoponanmu u G e [AF], F € [GE].
r) ABAE = ADEA, [BE1N AD ={C}.
3. Otpeskn AA,, BB, u CC, sBnsiorcs Menuanamu Tpeyronsanka ABC. Halinnte nmepumerp Tpe-
yroneuuka ABC, ecmu:
a)BC,=9cm, BA, = 10cm, AB,=12cm;  6) BA, =35 oM, AC, =~/125 cm, CB, =220 cwm.
4. JTau tpeyronsuuk ABC. Yron A B 2 pa3a 6onbiie yria B u B 3 pasza menbiie yria C. Haiiaure
BCJIMYUHBI YIJIOB TPCYrOJIbHUKA.
5. IToctpoiiTe TpeyrolbHUK CO CTOpOHaMHU 6 cM, 7 cM, 8 cM.
6. TTocTpoiiTe TPEYrONBHHUK, ¥ KOTOPOTO JIBE CTOPOHBI PABHBI 8 CM U 9 CM, U YroJl MEXIAy HUMHU
paBeH 45°.
7. IocTpoiite TpeyroabHUK O CTOpoHOH 10 cM 1 ymiamu, OpuieKauMu K Hell, paBabiMu 30° 1 80°.
8. BplUHCINTE TEPUMETP TPEYroJbHHKA:
a) paBHOOCIPCHHOTO, OJIHA CTOPOHA KOTOPOTO paBHa 7 cM, a Japyras 15 cm;
0) PaBHOCTOPOHHETO, CPEAHS JIMHUS KOTOPOro paBHa 12 cM;
B) Pa3HOCTOPOHHETO, JUIMHBI CTOPOH KOTOPOTO SIBIISIIOTCSI HATYPAJIbHBIMHU IIOCJIEA0BATEIbHBIMU
YETHBIMU YHCIaMH, IPUYEM camas JJIMHHAs CTOpOHA paBHa 28 cM.

9. Bouucnure:  a) 31°4029” +46°24'377; 6) 118°27'35” +36°2718”;
B) 90°—17°55"56"; r) 142°-72°34'56".
10. Touku M, N, K, P siBIsfOTCSI CepelMHaMu CTOPOH 4eThipexyroiabauka ABCD. Haiinute ITMHBI
cropoH ueTbipexyroibauka MNKP, eciu AC = 20 cm, BD = 24 cwm.

11. Touka M, — oproronainbHast npoekuust Touku M (a, b) Ha ock abcumce MpSIMOYTOJIBHON CHC-
TeMbl KoopauHat. Haiinure koopauHaTel Touku M, eciu:

a)a=3, h=—8; 6)a=—04, b=245.
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12.

13.

14.

16.
17.
18.

19.

20.

21.

22.

B B dopmupyem cnocoGHOCTU M NPUMEHSIEM
23.

24.

25.

26.

Touka M npunamiexut ouccektpuce yraa AOB. Haiioure pacctostHue ot Toukd M 10 moiy-
npsimoii [OA, ecnu paccrosiHue oT Touku M 1o monynpsimoit [OB paBHo:

a)\ﬁ—3\CM; 6)|3\/5—2\/§|CM.

Hana tpamenuss ABCD ¢ 66npmum ocHoBanueM AD. Touku X u ¥ — cepeauHbl OOKOBBIX
cTopoH Tpaneuuu. Haiiaure:
a) XY, ecmu AD =18 ecm, BC =12 cwm; 6) BC, eciu AD =20 cm, XY = 14 cm.

BoruncanTe BEeJMUUHBI BHEIIHUX YITIOB!

a) MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, OJUH M3 YIVIOB KOTOpOro paseH 40°;
0) paBHOOEIPEHHOTO TPEYroJbHUKA, OJIMH U3 YIIIOB KoToporo paseH 110°;
B) TPEYroJjbHMKA, OJIMH U3 yIIIOB KOTOporo paseH 30°, a mpyroii — 80°.

. Menuanst AM u BN tpeyronbuuka ABC nepecekarorcsi B Touke P.

Haiigure: a) PM u PN, ecniu AP =24 cm, BP =30 cwm;
6) AP w BP, ecniu PM = \/g cM, PN = \/7 CM.

Bennmunna omnoro u3 yrioB mapamienorpamMma paBHa 55°. HaliuTe BenMMUMHBI OCTANIbHBIX
YIJIOB MapajuiejaorpaMmma.

Benuuuna onHoro u3 yrioB pom6a Ha 40° GoJbllie BENMYMHBI APYroro yria pomo6a. Haiimure
BEJIMYUHBI YIJIIOB pOMOa.

Haiinure BenmauHbl yrinoB paBHOOenpeHHo# Tparemun ABCD ¢ 66npmmM ocHoBaHueM AD,

ecmm: a) m(Z£A)+m(£D)=150% 6) m(£B)+m(£LC)=210°.
Haiinure BeTMYMHBI yIIIOB HpsiMoyroibHoi Tpanemun ABCD ¢ 66abpumM ocHoBaHueM AD,
ecin: a) BA L AD, m(ZA)+m(£D)=150°% 6) CD 1L AD, m(£B)+m(£C)=200°.
Mesxay KakMMU YUCIIOBBIMU IIOCIIEI0BATEIBHOCTSAME CYLIECTBYET NPSIMO IPONOPLUOHAIBHAS
3aBucumocTs? a)l,2,3,4 u 5,6,7,8; 0)2,3,4,5 u 4,6,8,10;

B) /5, V6, N7 1 5,6,7; r %, %,% u 2,5;2;1.

3amonHuTe TAOIHMIy TaKMM 00pa3oM, Y4TOOBI YHCIIA B IMEPBOM CTPOKE OBLIH MPSIMO HPOIOP-
LMOHAJBHBI YHCIAaM BO BTOPOH CTPOKE:

) 4| 6| 10] 12| & 02| | 18] | 32|
Ls | | |z s | 9o 10| | n

OmnpenenuTe, CKOJIBKO BCEro JHaroHajeldl MMeeT MPaBHIbHBI MHOTOYTOJbHUK, Y KOTOPOTO:
a) 13 cTopos; 0) 15 cropoH.

9
Boruucnure nepumerp paBHOCTOPOHHEIO TPEYTrOJIbHUKA, CPEIHSS JIMHNSA KOTOPOTro paBHA T CM.
3

BbluricnuTe BENIUYMHBI YITIOB, 00pa30BaHHBIX MPU MEPECCUCHUH:
a) IByX MeIUaH PaBHOCTOPOHHETO TPEYrOJbHUKA;
0) TpeX BBICOT PaBHOCTOPOHHETO TPEYTOJbHUKA.

BricoTa paBHOCTOPOHHETO TPEYroJIbHHKA, CTOPOHBI KOTOPOTO KacaloTCsl OKPYKHOCTH, Ha
10 cm Oombiie paguyca 3TOi OKpyKHOCTH. Haiiure 3Ty BBICOTY.

BricoTa paBHOCTOPOHHETO TPEYroJIbHHKA, CTOPOHBI KOTOPOTO KacaloTCsl OKPYKHOCTH, Ha
12 cm Ooubliie, YeM pagnyc 3TOW OKpYKHOCTH. HailiiuTre BBICOTY TpEyroJibHHKA.
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27. Ha nponomkernun croponsl AC paBHOCTOpOHHETO Tpeyroasanka ABC B3sita Touka D Tak, 4TO
AC =CD. 3nas, uro AB= 4\/5 CM, HaWjgnTe:
a) ynisl Tpeyronsanka BCD; 0) BD.

28. Haiinure OAWHY THMOTEHY3bl MPSIMOYTOJIBRHOTO TPEYTOJbHUKA, €CIH PaguyC OKPY>KHOCTH,
OTIMCAaHHOW OKOJIO DTOTO TPEYTOJIbHUKA, HA 17 CM MEHBIIE, YeM JJIUHA THIOTEHY3bI.

29. Ecam yBenn4uM IIYMPUHY NPSIMOYTOJBHHKA HAa 8 CM, TO MOJYYHUM KBaJpaT C MEPUMETPOM
96 cm. Haiinure mepumMerp mpsiMOYyTOJbHUKA.

30. Haiigute koOpauHATBI YSTBEPTON BepuIMHBI mapamienorpamma ABCD, ecnu:

a) A (-2;3), B (6:4), C (5;-3); 6)A(1; 1), B(-3;3), C(-2;-1).
31. [CM] sBasercs meauaunoit, a [CH]| — BeIcOTOH B
tpeyromsanka ABC ¢ npsimbiM yriaom C. H
i BH M _5 6 cMm
Hatigure 1 eclIi CH 4
32. Paccmotpute pucynok. Haitnure AB, AH, BH, CH.
33. BepmmHBI TpeyroJbHUKa CO CTOpOHAMH 6 cM, 8 cM ¢ 8 cM A
u 10 cM HaxomATCs HA OMHOU OKpy)HOCTH. Halimure B C

pajuyc OKpYKHOCTH.
34. Paccmotpure pucynok. Haiinute AB u AC.

35. IuaroHanb paBHOOEIPEHHOHU Tpameluu JEJIHUT
TIOTI0JIaM TYTIOH yroa Tparenuu. Halaure Oosnbliee 30° 18 oM
OCHOBAHHUE U BBICOTY TPAIELMH, ECIIU U3BECTHO, YTO

MEHbILIEE OCHOBAHUE PABHO 3 CM, a MEPUMETP TpaleUuu paBeH 42 cwm.

36. Mana paBuHoOenpennas tpaneuuss ABCD ¢ 06nbiium ocHoBanueM AD. Haiinute BeTHYUHbBI
yros tpanewuu, ecii [ AC — Guccexrpuca yra BAD u AD = 2BC.

B BB PassuBaem cnocoGHOCTU 1 TBOPUM

37. Nuaronanu mapamienorpamma ABCD mepecekatorcst B Touke O. Haiinure AB u BC, eciu
M3BECTHO, YTO MEPUMETp napasienorpamma paseH 80 M, a mepumerp tpeyronsauka AOD Ha
10 M Goxnpure nepumerpa tpeyronbauka DOC.

38. Jluaronanp paBHOOEAPEHHOW Tpareuuy JEIUT MOIoJIaM TYNOW yros Tpamenuu. Haiinure
HEepUMETp TpaleLuy, eClId U3BECTHO, YTO OH Ha 18 cM Oouble, ueM Oojbliee OCHOBaHUE, a
CpenHssl JIMHUS Tpaleluy paBHA 5 CM.

39. CTopoHBbI TpeyrojibHHKa KacalTCs OKpyxXHocTH. HaliauTe paauyc OKpY»KHOCTH, €CIIH H3-

BECTHO, YTO CTOPOHBI TPEYTOJbHUKA PaBHBI 5 cM, 12 cMm u 13 cm.

40. Jlau paBaobenpennsiii TpeyroiabHuk ABC, y kotoporo [ AB]=[BC]. Touku M u N npunamiexar
BHeIHel obnmactu Tpeyronbanka ABC tak, uro Tpeyroiabuuku ABM u BCN — paBHOCTOpOHHHE.
Hokaxure, uto MN || AC.

41. Cymma paccTossHui oT BepuruH Tpeyroiasauka ABC mo npsmoit d pasua 30 cm. Haitnnre
CYyMMY PacCTOSHHI OT cepelliH CTOpoH Tpeyroibhuka ABC no mpsmoii d.

42. Touka O npuHaUICKHUT BHYTpeHHEH obnmactn kBaapara ABCD.
Hoxaxute, uto eciin m(ZLOCD)=m(£LODC)=15°, o tpeyronsauk AOB — paBHOCTOPOHHUIA.
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UTorosbin TecT

I BapuaHr

1. a) IlocTpoiiTe puCyHOK, COOTBETCTBYIOIIHIA

OMMCAaHHOW CHUTYAaIHH:
AACD, m(£A)=90°, Be [AC],
Ee[DC], AB=BC =3 cwm,

Bpems evinoanenus
pabomot: 45 MUHYT

4

la

Il BapuaHr

. a) [TocTpoiiTe pUCYHOK, COOTBETCTBYFOIIHIA

OMHCAaHHOU CHUTYAaINH:
AMNK , m(£LM)=90°, Pe [MN],
Re[NK], MN =2PN =8 cm,

CE=ED=5cm. NK =2NR =10 cm.

0) Haiinute BE. 0) Haiinure PR.

B) Jomnonuure: AACD ~ B) Jlomonuure: APNR ~
r) Haitmure AD. r) Haiinute MK.

. TypucT oTmpaBmics B TIOXOJ U3 TOYKH A U
npouen cHadana 480 M Ha BOCTOK JI0 TOY-
ki B, motom 200 M Ha Or' U JOCTHUT TOY-
ku C.

a) Ha xakom paccTosiHuu OT TOYKH A Haxo-
JIUTCST TYPUCT?

6) Haiinure miomans tpeyronsauka ABC.
B) Onpezenure paccTosHUE OT TOYKU B 10
npsimoit AC.

T) 3a Kakoe BpeMsl TypUCT MPOMIET paccTo-
ssaue CA, eciiu OH GyJIeT IBUTAThCS CO CKO-
pocTbio 5,4 xm/u?

. Hailinure xonnyecTBo auaroHasnei npaBuiib-
HOTO MHOT'OYTOJIbHHKA ¢ 12 cTOpOHamH.

. Haiinure nepumerp npsiMOyroibHOH Tpare-
i ABCD, eciy U3BECTHO, YTO
m(Z£A)=45°, Gbnbiiiee OCHOBAaHUE PABHO
8 cM u HaubouIbIIIas GOKOBast CTOPOHA pPaB-
Ha 4+/2 owm.

B «

. Typuct oTmpaBmiics B moxox U3 To4xu M u

npouren cHayana 600 M Ha ceBep 10 TOY-
ku N, morom 450 M Ha 3amaj ¥ JOCTUT TOY-
ku K.

a) Ha xakom paccrosiauu ot Touku M Haxo-
JIUTCST TYPUCT?

0) Haiinure momans tpeyroiasauka MNK.
B) Onpezenure paccTossHUE OT TOUku N 10
npsimoii MK.

T) 3a KaKoe BpeMsl TypUCT MPOMIET paccTo-
staue KM, ecnu oH OyaeT ABUraThCs CO CKO-
poctbio 5,4 xm/u?

. Hailinure xonndecTBo auaroHasneil npaBuiib-

HOI'0 MHOI'OyTOJIbHHUKaA C 14 CTOpOHaMH.

Haiinmure mepuMerp paBHOOEApEHHOH Tpa-
ey ABCD, eciii ©3BECTHO, YTO
m(£A)=30°, MeHblllee OCHOBAHUE PABHO

2\/3 CM | BBICOTa paBHA | CcM.

Cxema oLleHMBaHHS TeCTa

OTmeTKa 7

10
26-25

8
21-19

6
15-14

5
13-10

K-Bo Gansnos 24-22 18—-16 9-7
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Onpeneienust

OKpyXHOCTb

§1. MNoBTOpEeHue u AoNoNHEeHue

.1. OnemeHTbl OKPY>XHOCTU. OCHOBHbIE CBOMCTBA

¥ Kakyto ¢urypy omnpeznernsieT MHOKECTBO:
a) TOYEK, paBHOYJAAJICHHBIX OT KOHIIOB 33JaHHOTO OTPE3Ka;
0) TOYeK, paCIIOIOKCHHBIX HA PACCTOSHUH 5 CM OT 3aJaHHOU TOYKH.

ITycth 7 — AEHCTBUTEIBHOE MONOKUTEIbHOE YUCH0 1 O — TOYKa HA IUIOCKOCTH.
Okpyx)HOCTHIO ¢ HeHTpoM O M PagUyCOM 7 Ha3bIBAETCS MHOMXECTBO BCEX
TOYEK TIOCKOCTH, PACIIOJIOKEHHBIX Ha PACCTOSIHUM 7 OT TOUKH O.

Obosnavuaem: € (0O,r).

Ilycte A€ €(O,r). OTpes3oK, COeNUHSAIOMMUIA HEHTP
OKPYKHOCTH C KaKOW-ITHOO €€ TOYKOH, Ha3hIBACTCS
paauycom.

OTpe3oK, COCAMHSIONINI ABE TOYKH OKPYXKHOCTH,
Ha3bIBACTCS XOP/AOi. Xop/aa, MPOXOAsIIas 4epe3 HEeHTP
OKPYIKHOCTHU, HA3bIBACTCS AUAMETPOM.

Touku A v B OKpy>KHOCTH Ha3bIBAIOTCS THAMETPAJIHLHO
TPOTHBOIOJIOKHBIMM, eciiil [ AB] sBiseTcs AuaMeTpoM. Puc. 1

* BcrioMHumTE OIIpeaeneHne KOHTPYIHTHBIX (DUTYp U ONIpeAenTe, KaKUe U3 CICIYIONNX

OKPY/KHOCTE KOHIDYJHTHBI:
€ (A,r=3cm), € (B,r=4cm), €(A,r=4cm), €, (B,r=3cm).

f& Touka O — rienTp okpyx)uHOCTH (pHc. 2). HazoBute
TOYKH, PaCIOJIOKEHHbIe OT Toukn O Ha paccTos-
HUI:

a) paBHOM PaJHyCy OKPY>KHOCTH;

0) MeHbIIIEeM pajguyca OKPYXHOCTH;

B) OOJBIIEM pamuyca OKPY>KHOCTH.

Kaxkue n3 3Tux TOuek npuHaasiexkaT BHyTpEHHEH D
00J1acTH OKpY>KHOCTH?

C' ‘H

Eo

Feometpus RN




Onpenesienus

¢ [ana oxpyxHoctb € (O, 7). MHOXecTBO To4ek M miockocTu, st Kotopsix OM <7,
Ha3bIBACTCS BHYTPeHHEl 00/1acTbi0 OKPYKHOCTH. Obo3nauaem: Int € (O,r).

¢ MHoxecTBO ToYeK N IUIOCKOCTH, /U KOTOpbIX ON > 7, Ha3bIBaeTCS BHELIHEH
06JacThI0 OKpyKHOCTH. Obo3nauaem: Ext €(O,r).

¢ OxpyxHOCTD € (0, r), 00be TMHEHHASI CO CBOCH BHYTPEHHEN 00JIACThIO, HA3BIBACTCSI
Kkpyrom ¢ uentpom O u paguycom 7. Obosnauaem: Y(O,r).
Caenosarensno, Y(0,r)=€(0,r)U Int €(O,r)={M |OM <r}.

@ * JlokayKHTE, 4TO JIFOOBIC TP Pa3JIMYHbIe TOYKH OKPYKHOCTH
Ha PUCYHKE 3 HEKOJUIMHEeapPHBI.

Vkazanue. Paccmorpure pucyHok 3. Jlokakute METOAOM OT
npoTtuBHOrO, uto C & AB, tae A, B, C — TpH MPOU3BOJILHbBIC
pa3MYHbIE TOYKH OKpy)kHOCTH. [Ipeanonoxus, uro C e AB,
paccMmoTpuTe mpsiMoyronbHbie Tpeyronbauka ODB u ODC.

* Kakoe HanOopIee KOJMMYSCTBO OOIUX TOYCK MOKET OBITh y

TIPSIMOM U OKPYIKHOCTH? Puc. 3
”’@ WCCNERYEM
:‘LQTOIIKa O — 1eHTp OKpYKHOCTH (pHC. 4). o

Yro MoxHO ckazaTb 00 otpeske OM u tpeyronsunke AOB,
ecmu: a) OM 1 AB;

A w7 B
0) Touka M — cepenuna orpeska AB?
CrenaiiTe BBIBO/I. Puc. 4

Teopema 1
Ecnu quameTp OKpyKHOCTH MPOXOIUT YEPe3 CEPENUHY XOPAbI, TO OH IIEPIICHINKYIISI-
PEH 3TOM XopIe.

* CopmynupyiiTe BHICKa3bIBaHUE, 00paTHOE Teopeme 1, KOTOPOE TaKXKe SBISICTCS
TEOpPEMOH.
* Jlokaxute TeopeMy | 1 00paTHYIO eif Teopemy.

Teopema 2
Ecnu nBe Xopabl OKpy»KHOCTH KOHI'PYIHTHBI, TO OHHU
PaBHOYIAJIEHBI OT LIEHTPA 3TOW OKPYKHOCTH.

*JlokaxeM Teopemy 2.
Venosue: {A,B,C,D}c €(0,r), [AB]=[CD].
3axniouenue: d(O,[AB])=d(0, [CD)).
Joxkazamenvcmeo:

@ AAOB = ACOD (npuznak CCC). Ilycts Touku M, N —
cepeauHbl 0Tpe3koB AB u CD cooTBeTCTBEHHO (pHc. 5).

* JTOTOTHUTENBHBIN MaTepHal
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® Orpesku [OM] u [ON] sBASOTCS MeIuaHAMHU W BBICOTaMu TpeyronbHukoB 4AOB

u COD. Cornacao @O, [OM ]=[ON].
® d(0,[4B])=0M =ON =d(0O, [CD]), u.T. n. B>

* Bricka3biBaHHE, 00paTHOE TeopeMe 2, TAKKE ABJISIETCS TEOPEMOH.

ChopmynupyiitTe 1 TOKaXUTE TeOpemy, 00paTHYIO Teopeme 2.

* [lepeopmynupyiiTe B OfIHy TeopeMy BUAA ,,Ycr106ue TOTAA W TOJBKO TOTIA, KOTIA
3axnouenue:

a) Teopemy 1 1 Teopemy, 0OpaTHYIO ei; 0) Teopemy 2 u Teopemy, OOpaTHYIO €.

* [IpumenuB Teopemy 1, 0OBSICHUTE, KaK MOYKHO HAWTH HEM3BECTHBIM IICHTP 3aJJaHHOMN
OKPYKHOCTH.

1.2. B3aummHoOe pacnoJsioXXeHue NpPSIMom N OKPYXXHOCTU
il BCIOMHUM

e 4
,’E Touka O — neHTp OKpyRkHOCTH (pHc. 6). OOpaTiTe BHUMaHKE, KAK HA3bIBACTCS MpsiMast [
B Ka)XXJIOM CITydae.

mpsiMasi, He npsMasi, KacaTeJIbHasl K OKPYKHOCTH; mpsiMasi, CeKyLas
nepeceKkaromast M — Touka KacaHUs K OKPY>KHOCTH
OKPY’KHOCTh Puc. 6

* [Tycts d — paccrosiHue OT 1ieHTpa oKpykHocTd ‘€ (O, r) 10 npsamoit /. JIONoIHKUTE Tak,
YTOOBI MTOIYYUTh HCTHHHBIC BHICKA3bIBAHHSI.

a) Ipsmas / OKpyX)HOCTH €(O,r) TOrja ¥ TOJBKO TOIJA,
xorna d > r.

6) Ipsimas / sBsieTcs KacaTeqbHON K OKPYKHOCTH, TOT/Ia U TOJNBKO TOT/A, KOT/Ia

B) IIpsimas [ siBisieTcst , TOIJIA ¥ TOJILKO Toraa, korma d <

Teopema 3
Ecm npsiMast siBisieTcst KacaTeIbHON K OKPY>KHOCTH, TO OHA IEPIICHANKYIISIPHA PAINYCY,
MPOBEICHHOMY B TOUKY KaCaHHSI.

*JlokaxeM Teopemy 3.
Venosue: €(0,r)1={M}.
3akniouenue: OM 1 1.

* JTOTOTHUTEIBHBINH MaTepHal
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/
Hokazamenbcmeo: M
ITprMeHHM METOT OT IPOTUBHOTO. A
@ Tpennonoxum obpatnoe: OM X I. BL
ITycTh neprieHMKYIISIp, TPOBEACHHBIH U3 Touku O
K TIpsMOii /, iepecekaert mipsimyto / B Touke 4 (puc. 7).
® Otmetum Touky BE [, uroon [AB]=[AM].
® AOAB =A0OAM (Ilpusnak KK).
@ Cornacuo @, [OB]=[OM ], t0o ects [OB] — pa-
nmyc. Cnenosarensno, Be €(0,r).

Teneps npsimast / umeer aBe obiue Touku (M u B)
C OKPY)KHOCTBIO, UTO SIBJISICTCS IPOTUBOPEUHEM. Puc.7
3HauuT, peanoioxkenue, uto OM Y[ Obuto He BepHBIM, To ecth OM 1.1. P>

BeickasbiBaHUEe, 00paTHOE TEOpPEME 3, TAKKE SBIACTCS TCOPEMOI.

* ChopmynupyiiTe 1 TOKQKUTE TEOpeMy, 00paTHYIO Teopeme 3.

Z " Sa904a wa wockpoLane M,
ITycth Touka M nipuHaIekuT okpyxaoctu € (O,r) (puc. 8).
[IpoBeaeM kacaTembHYIO K 3TOH OKPYKHOCTH TaK, YTOOBI TOU-

Ka M Obula TOUKOHM KacaHusl.

Obvacusem:

@ TIIposenem paauyc OM (puc. 9).

@ Iposenem nepnenaukymsip AB k npsmoit OM:
- ormetuM Touky O, € OM , utobeI[OM |=[OM ];
- mposezieM okpyxkuoctu € (0,r,) u €,(0,,r,), taer, > r;
- %1 ﬂ W2 = {AaB}

® Tlo teopeme, obpaTHO# Teopeme 3, Tak kKak AB L OM wu
M € €(0,r), cnenyer, uro npsimMas AB sBnseTcs KacaTeb-
HOM K DTOH OKPY’KHOCTH B Touke M. Puc. 9

Yepes moOyI0 TOUKY OKPYKHOCTH MOYKHO TPOBECTH STUHCTBEHHYIO MPSIMYIO, Kaca-
TEJbHYIO OKPYKHOCTH B 3TOH TOUKE.

3agava. [lokaxxure, uro Ha pucyHke 10:
a) [AM]=[BM];
6) [MO — 6uccekrpuca yria AMB.

e JIBe KacaTenbHbIE, IPOBEICHHBIC YePE3 TOUKY, JICKALILYI0
BHE OKPY’KHOCTH, 00pa3yIoT [jBa KacaTeIbHbIX OTPE3Ka,
KOHTPY?HTHBIX MEKAY COOOM.

e TomynpsiMasi ¢ Ha4aJIOM B TOH K€ TOYKE, IIPOXOASIIAs
4epe3 [EHTP OKPY>KHOCTH, SIBJISIETCS] OUCCEKTPUCOH yIuia,
00pa30BaHHOTO KacaTeIbHBIMU.

Puc. 10

* JTOTONTHUTE b HbIN MaTepHa
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YnpaxHeHus u 3apaun

B dukcupyem sHaHus

1. IMocTpoiite u 0003HAUBTE OKPY>KHOCTB!
a) ¢ nueHTpom A pamuyca 4 cm; 0) c ueHtpom B paanyca 6 cMm.

2. Ha pucynke touka O — OEHTp OKpyxHOCTH. Ha30BUTE: pagmMyChl; XOpABI; JHAMETPHI; TOUKH,
PacroIOKEHHBIE BO BHYTPEHHEH 00JIaCTH OKPY>KHOCTH; TOUKH, PACIOI0KEHHbIE BO BHEIIHEH
00J1acTH OKPY>KHOCTH; AUAMETPAIbHO MPOTHUBOIOJIOKHbBIE TOUKH.

a) B 0) D

°F X

3. Ompenenute B3auMHOe pacronoxenne Touk 4 u € (O, r =6 c¢M), eClii pacCTOSTHHUE OT TOUKH A
10 Toukr O paBHO:
a) 6 cM; 0) 345 cM; B) 6,(6) cMm; r) (\/g-i- \/g) cM.

4. Xopast AB n CD paBHOymajeHbl OT IIeHTpa OKpyxHoCTH. Haiinmure 4B, ecmu:
a) CD=8cw; 6) AB+CD=14cym; B) AB+2CD =610 or; 1) SAB+CD =12 cm.

5. uametp AB mepecekaer xopay MN Toii ke OKPYXHOCTH pajuyca R moJ MpsiMbIM YIJIOM B
touke E. Haiigure paccrosHue OT LEHTpa OKpyxkHOCcTH 10 MN, ecnn:
a) ME=9 cMm, R=15cwm; 6) ME=12cm, R=13 cm; B) 4NE=2R-2 cm=32 cm.

6. ITyctb d — paccrosinue OT mpsiMoi [ 10 neHTpa okpyxHoctn €(O, r). Onpenenure B3auMHOE
PACIOJIOKEeHHE TIPSIMOi / U OKPYXKHOCTH, €CIIH:

a)d=3cm, r=4cwm; 6)d=6,3CM,}"=3\/5_CM;

B)d=r=27cm; r)dZOCM,I’ZgCM;

10 10
H)dZ\/3—\/§CM,V=3_2\/§ cM. ) m c

7. Haiinure paguyc okpyxHOCTH u bl otpe3koB AC u BM, tie tou-

ka M — cepenuna orpeska AC.

8. Yepes Touky M, nexalyro BHE OKPY)KHOCTH, IIPOBEICHBI KAaCATEIIbHbIC
K 910l okpyxxHOCTH. Toukn 4 u B — Toukn kacanus. Haitnure BM, ecmu:

a) AM =137 eu; 6) AM —2BM =-3,(4) cu; B) AB =8 cm, m(LAMB) = 60°.

9. CepeqWHHBIH MEePIEHIUKYISP HEHYIEBOrO OoTpe3ka AB NMpoXomuT depe3 LEHTP OKPYKHOCTH

€(0, r). Onpenenure B3aHMHOE PACIOIOKEHHUE TPAMON AB W OKPYKHOCTH, €CIIH:

a) OAd=5cm, r=6 om: 6) OA=V=%CM;
B) OA =14 cwm, r=12%CM u AB =12 cm; r) OA=15cm, r=12cm u AB=18 cm.
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10.

11.

12.

13.

14.

16.

17.

H B dopmupyeM cnoco6HOCTU M NPUMEHSIEM

18.

19.

20.

21.

22

23.

24.

Jana okpyxuocts €(O, r). Haiimure paccTosHe OT TIEHTPa OKPYKHOCTH JI0 XOpabl AB, ecnu:
a) AB=8cm, r=>5 cm; 6) AB=24cm, r=13 cm; B) AB=a, r=».
Iycts [AB] — xopaa okpyxuocta €(O, r), a d — paccTosiHue OT LEHTPa OKPYKHOCTH JI0 ITOM

XOpABI. OHpCI[CJ'II/ITC r, €CIIM:
a) AB=12cm, d =8cum; 6) AB=d =+/3cm.

Yepes TOUKy, pacHoJIOKEHHYIO Ha PAacCTOSHUU PaZUyca OT OKPYKHOCTH, MPOBEJIEHBI JIBE
KacaTeJbHbIe K ATOH OKpyxkHOcTH. Haliiure BenuunHy yIia Mexay KacaTeJbHBIMU.

ITocTpoiiTe OKpYy>KHOCTB, 3Has, YTO AJMHA JIIOOOH XOpAbI, IPOBEJEHHON B 3TONH OKPYKHOCTH,
He Oompie 10 cMm.

Hana okpyxuocts €(O, r =8 cm) u ee xopzua AB. TlocTpoiiTe ¢ MOMOLIBI0 YrOJIbHHKA Ccepe-
TuHYy oTpeska [AB].

. Paccrostnne Mexay ueHTpoM O OKpYKHOCTH U XOpIoil AB B 1Ba pa3a MEHbLIC pajuyca OK-

pyxuoctu. Hatinure m(£LABO).

Ha paccrostnuu 6 cM OT LEHTpa OKpPY>KHOCTH IIPOBEJEHa XOpJaa JUTMHON 12\/5 cM. Haiinure
paanyc OKpY>KHOCTH.

KakoBo B3anmHOe pacrnonoxenue Touku M u oxpyxuoctu €(O0, r), ecnu:

a) OM=%r; 6) OM =|2-5] r; B) OM=%?

Yepes TOUKy A, pacmolOKEHHYI0 Ha paccTosHHM 29 cM OT IeHTpa okpyxuoctu € (0, r),
npoBejieHa KacaTeabHas AB k okpy»)HOCTH (B — Touka Kacanwus). Haiiure pamuyc oKpyKHOCTH,
ecimu AB=21cwm.

Iycte A€ Ext €(0,r=5cm) u Ce €(0, r), AC —xacarenbHas k okpyxHoctH. Haiinure OA,
ecmt m(LOAC) =30°.

Ilycte M € Ext €(O, r=3,5cm) u A€ €(0, r), AM — xacarenbnas K okpyuoctu. Haiigure
OM, ecm m(LAMO)=30°.

Ilycte M € Ext €(0, r) u Ae €(0, r), AM — xacarenbHas K OKpyxHocTH. Haiinure pamuyc
okpyxHOCTH, eciii M(LAMO)=45° u AM =75 cm.

. Iycte M € Ext €(O, r=415 cm) u A€ €(0, r), AM — xacareibHas K OKPYKHOCTH. Tou-

ka N — cepenuna orpeska OM. Haiinure AN, eciu m(LAOM') = 60°.

Mamemamuxka 6 yncusznu. Muxaunn IOCTPOUI OKPY>KHOCTB U cTep ee IeHTp. Kak MokHO HalTH
LEHTP 3TOH OKPYKHOCTH?

Vxasanue. Tlpumenurte teopemy 1 (cTp. 142) U CBOWCTBO CEPEIMHHOTO TEPICHIUKYISpa K
OTPE3KY.

ITycte AM — xacatenbHast K okpyxkHOCTH €(O, R) B Touke 4. Haiimute paccrosiHie OT TOU-
ku O no touku M, ecmu: a) AM =0,8, r =0,6; 6) AM =24, r=18; B) AM =x,r=y.
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25. JlokaxwuTe, 9TO CEpeIUHBI KOHTPYIHTHBIX XOpH JIEXaT Ha OJXHOH OKpYKHOCTH.
Vkasanue. Ilpumenute teopemy 2 (ctp. 142).

26. Oxpyxnoctu €(0,r) u €(0,, r) nepecexaorcs B Toukax M u N. Haiinure OO,, ecnu
MO =13 cm, MO, =6 cm, MN =10 cm.

27. TlocTpoiiTe OKPYKHOCTh paauyca #, IPOXOINyto yepe3 Touku 4 u B, ecnn:
a) AB=5cMm, r=06cwm;
6) AB =415 cM, 7 =5 cM. Vkazanue. Viconp3yiiTe T€OpeMy BBICOTBI H PABEHCTBO

(15)*=3-5.

28. Mana oxpyxHocts €(O, r =8 cm). Iloctpoiite TpeyronsHuk ABC, BOUCaHHBIA B 3Ty OKPYX-
HOCTh Tak, 4T00sl AB =2BC =10 cm.

29. IlocTpoiiTe ¢ MOMOWIBIO JIMHEWKH M LUPKYJIS yroyl, paBHbIH:

a) 45°% 6) 22°30; B) 157°30.

H B B PassuBaem cnoco6HOCTU U TBOPUM

30. Oxpyxnocts ¢(O,, R) nexur BHe okpyxHocta €(0,, r), 10 ectb 0,0, > R+ r. Ilpsamas [ —
o0mias KacaTellbHas K OKpYXXHOCTAM, r1e A u B — Touku kacanms. Haiinute O,0,, ecin
m(£A40,0,)=60°, R=15cm, r=5cm. PaccmoTpure Bce BO3MOXKHEIE CITydaH.

31. OnHa M3 TOYEK KacaHUs BIMCAHHOW B NPSMOYTOJbHBIM TPEYTrOJbHUK OKPYKHOCTH JIEIUT
TUIIOTEHY3Y Ha OTPE3KH UIMHON 5 ¢cM u 12 cm. HaiinuTe AIMHbBI KaTeTOB TpeyroJibHUKA.

32. B oxpyxHocTH pamuyca 25 cM TO OJHY CTOPOHY OT IIEHTpa MPOBEJCHBI IBE MapajulelbHbIe
xopas! girHoU 40 cM u 30 cM cooTBeTCTBEHHO. Haifure paccTossHue MEXIY STHMH XOpAaMH.

33. lana npsimast [ u rouku M u N. TlocTpoiite OKPYKHOCTH, TIPOXOIAIILYT0 uepe3 Touku M u N,
[EHTP KOTOPOU JISKUT Ha mpsmoi /. B kakom ciydvae 3amaya:
a) UMEeT OJIHO PELICHHUE;
6) uMeeT OECKOHEUHOE YMCIIO PELICHUM;

B) HE UMEET PELIeHUHA?

34. Touka M nexut Bo BHemHeil obmactu okpyxHocTH €(O0, r). Yepes Touky M mpoBenute
HpsIMYI0, KOTOpast epecedeT OKPYKHOCTh, U TOYKH IIEPECCUCHHUS ONPEACIIAT XOP/Y JUIHHEI X,
e
a) r=10cm, MO=15cm, x=8 cm;

6) r=8cm, MO=12 cm, x=10 cm.
Vkaszanue. TlpuMmenure teopemy: Jee xopdsl 00HOU OKPYICHOCHU KOHSPYIHMHBL M020a U
MOABLKO M020d, K020d OHU PABHOYOALCHbL OM YEeHMPA IMOU OKPYICHOCIU.

Namemamuueckas wxamyaxka

35. Ilomenute Kpyr ¢ MOMOIBIO TPEX MPAMBIX Ha:
a) 4 yacrtu; 0) S yacreii, B) 6 yacTeii; r) 7 yacreii.

36. V3 TOYKM OKPYKHOCTH Ha OJIMH U3 PaJUyCOB OIYIIEH MEPHEHIUKYISIP, KOTOPBIH ACIUT STOT
panuyc Ha ABa OTpe3Ka, IPONOPLUUOHATIBLHO uuciaaM 8 u 9, cuutas oT nenTpa. Haiinute minny
MIePIEeHINKYIIAPA, €CIN PauyC OKPYKHOCTHU paBeH 68 cMm.

reometpus [RY-¥4



§2. Yrnbl, BNInCaHHble B OKPY)XXHOCTb

2.1. UeHTpanbHbI yros. [lyra oKpy>HOCTHU
— Il BCMOMHUM

?‘l/éHaﬁz[HTe BEIMYMHY yIJIa, OIIMCAHHOTO MUHYTHOH CTpeiKoi 9acoB 3a 10 MUHYT.

Onpenesennst
¢ VYroi ¢ BepIIMHOW B HEHTPE OKPY>KHOCTU HA3bIBAECTCA €€ HEHTPAJbHBIM YIJIOM.

¢ TlepeceueHne OKpYKXHOCTH C BHYTPEHHEH 0071aCThIO IEHTPATBHOTO YIJIa HAa3bIBACTCSI
MeHbIIel ayroit okpyxHoctu. Obosnauaem: _ AB, tne A u B — Touku nepe-
CeYEHMS [EHTPATBLHOTO YIIa C OKPYKHOCTBIO.

¢ IlepeceueHne OKpPy)KHOCTH C BHEITHEH 00IACTHIO IICH-
TPAJBHOTO YIVIa HAa3bIBACTCS OOJBbLIEH JYroil OKpyx-
HoctH. O6osuauaem: _ ACB, tiae C — Touka, IpuHajI-
JIeXKaIlast OKpYKHOCTH, HO He MPUHA/UIeKAIIAs MEHbIICH
ayre.

¢ Touku A u B HaspBaroTCs KOHIamMu ayr. Jlyru AB u
ACB Ha3bIBaIOTCS TOMOJHHTEILHBIMHA JTYTAMH.
Kpome Toro, uto Toukn A u B onpeiensior aABe Ayry, Puc. 12
OHH eIlIe onpeelstoT xopay AB. T'oopum: ,,Xopna AB
cTsiruBaet ayry AB”.

¢ I'panycHasi Mepa MeHbLIEH AyTH OKPY)KHOCTH CUATAETCS PAaBHOM IPajlyCHOM Mepe
COOTBETCTBYIOIIETO IEHTPAJIBHOTO yIa.

¢ T'panycHast mepa 0oJiblIel QYW OKPYXHOCTH cuMTaeTcst paBHOM 360° muHyc
rpajgycHasi Mepa ee JOMOIHUTEIbHON TyTH.

¢ JIBe Ayru ogHOHN OKPYKHOCTH (MJIH IBYX KOHTPYSHTHBIX OKPY>KHOCTEH) KOHIPY-
HTHBI, €CIIM X IPaJyCcHbIe Mepbl paBHbL. O003HaueHue _ AB = _ CD uwnraercs:
»Ayru AB n CD — XOHIpy>HTHBI.

¢ KoHIbl 1uameTrpa AEISIT OKPY>KHOCTh HA JBE KOHIPYIHTHBIC AYTH, HAa3bIBAEMbIC
MOJIYOKPY:KHOCTSIMH, TpafycHasi Mepa Kaxxaou pasHa 180°.

"*@ UCCNEAYEM

?g Paccmotpure pucynok 13 (touka O — neHrp G
OKPYXHOCTH).

Mcnonp3ys naHHBIE pUCYHKa U 3Has, 4TO Ja
ZAOB = ZCOD n [AG]=[EF], Boruucnure:

a) CD;

06) m(LFOE).

Puc. 13
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Oobvacuaem:

AAOB = ACOD (Ilpusznak CYC).
Cnepnosarensno, CD = CM.

AAOG = (ITpuznax CCC).
m(LFOE)=m(ZL )= °.

Omeem: CD = cMm, M(LFOE) = °.
Teopema 4

Eciam nBe XOpIbl OMHON OKPYXHOCTH (HMJIM JIBYX KOHTPYIHTHBIX OKPYKHOCTEH)
KOHTPY2HTHEI, TO TYTH, CTSTUBACMbIC HMH, KOHTPYIHTHEL.

BrickaspiBanue, oopaTtHoe TeopeMe 4, TakxKe SBISETCS TCOPEMOH.

* Jlokaxxute TeopeMy 4 U 0OpaTHYIO el TeopeMy.

.

5 *
3 ON9aUA KA wOLRPOLAML
Kak MOXHO TTOCTPOUTH OKPY>KHOCTb, 3HasI, YTO
XopJa JUIMHOW 3 cM cTsruBaet ayry B 70°7
Pewenue:
@ MHyst Toro 9TOOBI HOCTPOUTH OKPY/KHOCTB, Ha 10 TIOCTPO-

UTh OTPE30K, PaBHBIN pajinycy OKpyKHOCTH (puc. 14).

@ Ilpenronoxum, 4To MOCTPOSHUE BHITOJIHEHO
(cM. PUCYHOK).

® Ilycts [OM] — BBICOTA PaBHOOEIPEHHOTO TPEYTOJb-
uuka AOB. Puc. 14
AOMB - npsmoyronbHblid, m(£B) =55°,
BM = 1,5cm.
CuneoBareinbHO, cortacHo npusHaky KY, tpeyronsauk OMB (B 4aCTHOCTH, THIIOTEHY3Y

OB) MOXHO MOCTPOUTD OJIHO3HAYHO.

@ TlocTpoeHne MOXKHO BBITOIHUTH CICAYIOIIAM 00pa3oM:
- TIOCTPOUM OTPE30K AB, paBHBIN 3 cM;

- TIOCTPOMM CepeMHHBII nepreHukyasp MM, orpeska AB, rne Touka M — cepenuna
orpeska AB;

- moctpouM [BB, Ttak, utobsl m(LMBB,)=55°;
- [MM, N[BB, ={0};
- moctpouM okpykHocTh € (O,OB).

* JTOTIOTHUTENBHBIH MaTepHa
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¢ [IpuMeHNB CBOICTBA TPEYTOIHHUKOB M YIJIOB, 0OPa30BaHHBIX MPHU MEPECEUCHUH IBYX
napajieNIbHbIX MPSAMBIX CEKYyIEei, MOKHO J0Ka3aTh:

Teopema 5 7@{ D
JIBe Tyru OKpYKHOCTH, 3aKITFOYCH-
HBIE MEX]Ty IByMsI [IapaJlieIbHbI- 4 o) b4
MU XOpAaMHU, KOHPYIHTHBI
(puc. 15). B
AD||BC= _AB=_CD
Puc. 15

2.2. Yrnbl, BNUCaHHble B OKPYXHOCTb

*’f@ WCCNERYEM

£ &

* Paccmotpure pucynku (puc. 16) u Haiiaure m(LABC).

A
A
50°
C 0 B B, }(D B
C
0)

Puc. 16

Pewenue:
a) Paccmorpum AAOB: [AO]=[OB], 3naunr 4B = /A.
VYron ZAOC — BHeunui yron tpeyronbauka AOB, 3naunt, m(£LA4AOC) = m(£LA)+ m(LB).
m(/B) = %m(z )= e,
0) Kak u B mipeibIyIIIeM IyHKTE, m(£LABB)) = %m(AA OB,)), (1)

m(£B,BC) = %m(z . @)
CrnoxuB cooTHomeHus (1) u (2), momyyum:
m(ZLABB,)+m(£B,BC)=m(£LABC) = %m([ )= °.
B) AHAJOTHMYHO IIYHKTaM a) 1 0), MOIy4uM:

m(ZABC):%m(Z )= e,

Teopema 6

BenwmunHa yria, BHECaHHOTO B OKPYXKHOCTB, paBHA
TIOJIOBHHE BEJTMYHHBI TyTH, Ha KOTOPYIO OH OITUPACTCST
(puc. 17).
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OKpPY>XHOCTb

Cneocmeue 1 Cneocmeue 2
BriricaHHBI€ yIUIBL, ONTUparonecs Ha OfHY BrircanHbIe yribl, onmparomecs Ha Mory-
U Ty K€ IYTY, — KOHTPY?HTHHI (puc. 18). OKPYXXHOCTB, — IIpsAMBIC (puc. 19).

5 A

3aodanue. Ha pucynke 20 mokazaH alroputM

MMOCTPOCHUA KacaTeJbHOU K OKPYXHOCTHU C IEHTPOM

O u3 nanHoii Touku M, nexarieil BHe OKPYKHOCTH.
[Ipumenus crneacTue 2, 00BSICHUTE AITOPUTM 3TOTO

HOCTPOCHUSI.

ynpa)KHeva n 3again

B dukcupyem 3Hanus

1. TloctpoiiTe 1 0003HAUBTE EHTPAIBHBIA YTOJI BENHUYUHBI (f OKpY)HOCTH €(O, r), 3Has, uTO:
a) a0 =60° r=4cum; 6) a0 =90° r=6cm; B) o =120°, r=+/5 cm.
2. Touku A, B, C npunaanexar okpyxuoctu u Be — AC.
a) Haiimure m(— BC), ecniu m(— AC)=120° m(— AB)=75°.
6) Haitiure m(— AC), ecniu m(— 4B)=35°, m(— BC)=55°.
B) Haiimure m(— A4B), ecmu m(— AC)=150°, m(— AC)+m(— BC)=175°.

3. CpaBuure MN n KL Ha cnenyronmx pucyHkax (touka O — HCHTP OKPY)KHOCTH):

6) B)
NK
VAYAY
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Fnaea 2

4. Haiinure BenmuuHy yriaa o (touka O — IEHTP OKPYKHOCTH):

a) 7 0) 7S B) A
Q <
=

5. Yemy paBHa rpamaycHas Mepa LCHTPAIBHOIO yIJia, OMMPAIOLICTOCS Ha YTy, [UTMHA KOTOPOi paBHa:

1 1 1
a) 3 OKPYKHOCTH; 0) 3 OKPYXKHOCTH; B) 10 OKPYXKHOCTH;
1 1 1
T) 1o OKPYXKHOCTH; 1) G MOITyOKpYKHOCTH; e) T MOJIyOKPYKHOCTH?

6. IToctpoiite yron ABC, obpa3oBannsiii cekymeii AC u xacatenbHOH AB K OKPYXHOCTH TakK,
YTOOBIL:

a) m(£LABC) =405 6) m(LABC)=175% B) m(LABC) =350°.

7. Iocrpoiite yron ABC ¢ BepunHOii B BO BHYTpeHHE 00JIacTH OKPY)KHOCTH TaK, YTOOBIL:

a) m(£LABC) =255 6) m(LABC)=115° B) m(LABC)=210°.

8. Tloctpoiite yron ABC ¢ BepimnHOi B BO BHEIIHEH 00JaCTH OKPYKHOCTH Tak, YTOOBI:

a) m(LABC) =705 6) m(LABC)=127°; B) m(LABC)=165°.

9. Haiimure auaMerp OKPY)KHOCTH, B KOTOPYHO BrucaH TpeyroabHUK ABC ¢ npsmbiM yriom B u:
a) AC=8cm, BC=4cm; 06) AB=20cm, BC=21cm.

10. He u3Mepsst BeMUYUHBI YIJIOB, ONpeaennTe BUA (OCTPOYTOJbHBIM, TYyNOYTOJbHBIN, MPAMO-
yroneHbIi) Tpeyronsauka ABC, n300paxxeHHOTo Ha pucyHKe (Touka O — IEHTP OKPYXKHOCTH).

Tl N LT LN,
5« &
N

11. Touku A, B, C, D pacmojoKeHbl Ha OKPYXHOCTH B JaHHOMN TOCIIEIOBATENILHOCTH. JlnaMeTphl
[AC] u [BD] — B3aumHO nepreHaAuKyIspHbl. Onpenenure B deTbipexyronbuuka ABCD.

12. Touku A, B, C, D pacmojoKeHbl Ha OKPYXHOCTH B JaHHOMN MOCIIEIOBATEILHOCTH. J[HaMeTphl
[AC] u [BD] — uenepnenaukymsipusie. Onpenenure BUI deThipexyroabanka ABCD.

13. Touku A4, B, C, D pacrnonoxeHbl B JaHHOW MOCTIEIOBATEILHOCTH Ha OKPYKHOCTH ¢ IeHTpoM O
u AB|| CD. Haiigure:
a) m(£LAOD), ecmu m(£BOC) =50
6) m(£LBOC), ectu m(£LDAO) =70°;
B) m(£ADO), eciu m(£LBCO) =65°.
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14. Tociomuu AnOy noGenui 3a 10 MUHYT YacTh OOprOpa, OIo-
SICBIBAIOIIETO KIYMOY C IBETaMH (CM. PUCYHOK). 3a CKOJBKO

MHHYT OH IOOEIUT OCTaBLIYIOCS 4acCTh?

15. Hau yron ABC, obpa3zoBaHHBIl cexymel AB n xacaTtenbHON
AC (A — Touka KacaHus) K OKpykHOCTH ¢ 1ieHTpoM O. Halinute
m(£LBAC), ecmu m(LAOB) =80°.

H B dopmupyem cnoco6HOCTU U NPUMEHSIEM

16. Touku A, B, C, D, E pacnionoxeHbl Ha OKPY)KHOCTH B JJAHHOH MocieaoBaTeabHocTH. Haiinure
rpagycusie Mepsl 1yt AB, BC, CD, DEA, ecivt oHE IPSIMO IPOIOPIMOHATBHEI Ynciam 3, 4, 2, 3.

17. Touku A, B, C, D, E pacrnionoeHbl Ha OKPYKHOCTH B JaHHOM TocienoBarensHocTH. Haiiaure
rpanycusie Mepsl ayr AB, BC, CD, DEA, ecii OHE TIPSIMO TIPOTIOPIIMOHATBHEI urciaMm 1, 2, 3, 6.

18. Yepes TOuKy OKpPY>KHOCTHU IIPOBEJEHBI JIBE€ B3aUMHO MEPIEHIUKYIAPHBIE XOPAbI, AJIUHBI KOTO-
pBIX paBHBI 35 cM U 12 cM cooTBeTCTBeHHO. HaiiiuTe paanyc oKpy>KHOCTU.

19. CKombKO IYT M CKOJIBKO XOPJ OTPEEIIeHO:
a) TpeMs JJaHHBIMHM TOYKaMH OKPYXHOCTH; 0) CeMBIO JaHHBIMU TOYKaMH OKDPYXKHOCTH;
B) 7 JaHHBIMH TOYKaMH OKPY>KHOCTH?

20. Pa3pmenute OKpYKHOCTb Ha LIECTh AYT TaK, YTOOBI X IPagyCHbIE MEPbI ObUIN MPSIMO MIPOMOPIIHU-
OHaJIbHBI uKcnam 1, 3, 6,7, 8, 11.

21. Haiiaute Benmuuuny yrna O (Touka O — HEHTP OKPY>KHOCTH):

) ) » 2 8
“
Y
A)Q
Orfsse /

22. Yemy paBHa rpaaycHas Mepa Ayrd, ONIMCAHHONM MHHYTHOW CTPEIKOH 4acoB, B CIEAYIOLIUX

BPEMEHHBIX MHTEpBaJlax:
a) 20 MuHYT; 6) 25 MuHYT; B) 4 MUHYTBI, r) 35 MuHyT?

23. Toukn A u B nexaT Ha OKPYXKHOCTH Tak, uto m(— AB)=120°. Haiinure pagnyc okpyXHOCTH,

eciu AB = 6\/5 CM.

24. Xopnet AB u AC onHOUW OKPY)XHOCTH KOHTPYIHTHBI U JUIMHA KaXXIOH M3 HHUX paBHa 16 cM.
Haiinure pamuyc okpyxkaocTH, ecid m(— BC)=120°.

25. Tlycts AB — xopma okpyxkHocTH. Yepes Touky 4 mpoBeneHa kacatenbHas AC K OKpy:KHOCTH, a
yepes Touky B — xopaa BD. Haiinure m(£BAC), eciu m(£LBDA) =80°.

H B B Passusaem cnocoGHOCTU U TBOPUM
26. Cropons! yrma BennunHOM 60° kacaroTcsi okpykHOCTH panuyca 20 cm. Haiimurte paccrosiaue
MEXIY TOYKAMH KacaHusl.

27. CTOpOHBI NPSIMOYTOJIBHOTO TPEYIOJbHUKA KacaroTcsl OKpyxkHocTH. OJHa U3 TOYEK KacaHus

JIeTAT OJUH W3 KaTEeTOB Ha OTPE3KH JIUHON 3 cM u 5 cMm. Haliaure nnuHy rumoTenyssl.
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Fnaea 2

28. Haiimure Bennuuny yraa o (touka O — LEHTp OKpYKHOCTH):

B)

29. TlocTpoiiTe ¢ MOMOIIBIO JIMHEHKN W LUPKYJIS AYry, TpajyCHas Mepa KOTOpOH paBHa:
a) 60°; 6) 30°% B) 120°% r) 15°.
30. Mau yron, pasrbii 19°. C moMomIbio TMHEHKH ¥ MUPKYIS MOCTPOITE Yroil, paBHbI:
a) 9°. Vkazanue. 180°=19°-9+9°. 0) 5° B) 1°.
31. Jau yrom, paBabiii 25°. C IOMOIIBIO JIHHEHKHA M HUPKYIS TIOCTPOUTE IO, PaBHBIM:
a) 10°. Vkazanue. 100°=25°-4=90°+10°. 0) 5% B) 20°.
32. ana okpyxuoctb € (O, r =4 cM) u Touka A, nekamias BHE OKPYXHOCTH. [locTpoiiTe Kaca-

tenbHbie AM 1 AN K OKpYXHOCTH.

33. Hdnuna xopast 30 cm. Yepes oauH U3 KOHIIOB XOPABI IIPOBEAEHA KacaTelbHasl K OKPYXKHOCTH, a
yepe3 BTOpPOM — Jpyras Xopnaa AauHou 36 cM U mapaiuienbHasi kacatenbHoi. Haiinure pammyc
OKPYKHOCTH.

34. B okpyXHOCTH paauyca 2 CM MIpoBeAeHa xopaa AmnHoi 1 cM. Uepe3 oIuH U3 KOHIIOB XOPJbI
IIpoBeJieHa KacaTellbHas K OKPYKHOCTH, a 4epe3 BTOPOH — Apyras Xopna, mapaieiabHas
KacatenpHOW. Halimute AmmHy 3TON XOpIBI.

§ 3. BnncaHHasa okpy>XHOCTb. OnucaHHasa OKpPY>XHOCTb

3.1. BnncaHHas OKpPY>XHOCTb

*'3@ UCCNEOYEM

2

Ak

E'l/f Kak moctpouts Touky M Ha cropone AB
tpeyroibHuka ABC, paBHOYaIEHHYIO OT
JBYX APYTHX CTOpOH (puc. 21)?

Pewenue:

® MHOXeCTBO TOYEK, PABHOYNAICHHBIX OT MOJY-
mnpsimbix [CA u [CB — sto 6uccekrpuca yria C.
Crenosarensho, {M} =[AB]N[CC,, tne [CC,—
ouccekrpuca yrma C.

C
Puc. 21
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® Tocrpoenue 6uccexTpuchl yra C BBIIOIHICTCS

creayromum odpasom (puc. 22):
- ctpoum € (C,r), [ACINE(C,r)={0,},
[BCINE(C,r)={0,};

0,
2
(61(01””1)0(62(02””1): {C.C, 1,

rae C, IpUHAJIEKUT BHYTpeHHeH obnactu yra C.

- CTpOUM ﬁ(onrl)ﬂ%(()zs”l), e >

- [CC, — buccexrpuca yria C.

Ceoiicmeo duccekmpucol

JIro6ast Touka OMCCEKTPHUCHI yIyia paBHO-

3adanua. 1. O0bACHHUTE, KAK MOXKHO I10- yJajieHa OT CTOPOH 3TOro yIvia.

CTPOUTB BO BHYTPEHHEH 00JIACTH TPEYTONbHUKA —— gy
TOUYKY, PaBHOYJAJCHHYIO OT CTOPOH 3TOTO
TpeyrosibHuKa. YeM elle SBisieTcs 3Ta Touka?

2. O0BsicHUTE, IOYEMY BO BHYTPEHHEH 00-
nactu detbipexyronsHuka ABCD (puc. 23)
HEJIB3sl OTMETUTh TOUYKY, PABHOYJIAJICHHYIO OT
CTOPOH 3TOT0 YETHIPEXYTOJIbHUKA.

Omnpenesienus

¢ OKpY:KHOCTH HA3BIBACTCS BIHCAHHOW B BBI-
MYKJIbIA MHOTOYTOJIbHUK, €CIIH BCE CTOPOHBI ATO-
T'O MHOTOYTOJIbHUKA KaCAFOTCSI OKPYKHOCTH. B 3TOM
Cllydae MHOTOYTOJBHUK HA3bIBACTCS OMUCAHHBIM
0KO0JIO 3TOl OKpY:KHOCTH (pHC. 24).

¢ Ecinu B BBIMYKIIBII MHOTOYTOJIBHUK MOXHO BIICATh
OKPY>KHOCTb, TO MHOTOYTOJIbHUK Ha3bIBAETCSI OMU-
CbIBa€MbIM MHOIOYI0J1bHHKOM.

3ameuanue. LIeHTp OKPY)KHOCTH, BIIMCAHHON B MHOTO-

YTOJIbHUK, paBHOYAAJICH OT CTOPOH MHOTI'OYT'OJIbHUKA.

* [IpMeHUB CBOMCTBA TOUCK OMCCEKTPHCHI yIUIa,

JIOKQKHTE CJIEIIYIOIIYI0 TEOPEMY.

Teopema 7

B 110001 TpEYTroIbHUK MOXKHO BITUCATH OKPY K-
HOCTb. I[eHTp 2TOM OKPY>KHOCTU COBIIAJACT C
TOYKOH IepeceyeHust OMCCEKTPHC TPEYTONbHIKA
(puc. 25).
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j/gB yeTpipexyronbHuk ABCD BnucaHa OKpPYKHOCTh
(puc. 26). Haiinure DC.
Pewenue:
Iycrs 1,, T,, T,, T, — Touxu kacanus (puc. 27), rae
T,e[4B], T,e[BC], I,e[CD], T,e[AD].
CoracHo CBOMCTBY KacaTelbHBIX, IPOBEICHHBIX U3
OJ/IHOM TOYKH, JIeXKaIlel BHE OKPYKHOCTHU:
[AT,]=[AT,], [BT,)=[BT,]. [CT,]=["", [ =[DT,].
Cnenosarensno, AB+ DC =
=AT, +T,B+CT,+T,D, = AT, + BT, + CT, + =

=(AT, + )+ (BT, +CT,)= +BC. (%)
W3 (*) cnenyert, uto DC = +BC—-AB.

DC = cM +9cm—10cm= CM.
Omeem: CM.

Teopema 8

Ecmm CYMMBI JJIMH IIPOTHUBOIIOJIOKHBIX CTOPOH BBIITYKJIOTO YETBIPEXYT'OJIbHUKA PABHBI,
TO B OTOT YCTHIPEXYTOJbHUK MOKHO BITUCATh OKPYKHOCTb.

* ChopmynupyiiTe U JOKaKUTE BBICKAa3bIBaHHE, 0OpaTHOE TeopeMe 8, KOTOPOe TaKKe

SIBJISICTCSL TEOPEMOIA.

3.2. OnucaHHas OKPYXHOCTb

**@ WCCNEOYEM

-
|

4 e

e
v

Kocrep momken !
OBITH paBHOYJIAJICH
OT TaJaTOoK.

12 Kakue 13 mepeuncieHHbIX HIKE MHOTO-

YTOJIbHUKOB MOKHO IIOCTPOUTDH TaK, YTO-

OBl X BEpPIIUHBI TPHHAICKAIN OKPYK-

HOCTH:

a) paBHOOEAPCHHBIN TPEYTOJILHIIK; ) IPSIMOYTOJIBHHK;

0) paBHOCTOPOHHU TPEYTOJIBHHUK; e) pomo;

B) Pa3HOCTOPOHHUH TPEYTOJILHUK; K) TIPOU3BOJIbHAS TPATICITHS;

T') KBaJpar; 3) paBHOOOKas Tparenus?

OnpenesieHus

¢ OKpyY:KHOCTDb Ha3bIBACTCS ONMUCAHHOM 0KOJI0 BHINYKJIOTO / \
MHOT0YT0JIbHMKA, €CIIM BCE BEPIIUHBI 3TOTO MHOTOYTOJb-

HHKA JISKAT Ha OKPYKHOCTH. B 3TOM CITy94ae MHOTOYTOJIBHIK
HAa3bIBACTCSl BIMCAHHBIM B OKPYKHOCTH (pHC. 28).

¢ Ecau 0KoJI0 BBITYKIIOTO MHOTOYTOJIBHAKA MOJKHO OIHCATh
OKPY>KHOCTh, TO MHOTOYTOJIbHUK HA3bIBACTCSI BIUCHIBA-
€MbIM MHOTIOYT0JbHHKOM. Puc. 28
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3ameuanue. L[eHTp OKPY?KHOCTH, OIHCAaHHON OKOJIO MHOTOYT'OJIbHUKA, PaBHOYAAJICH OT
BCPIIMH MHOT'OYT'OJIbHUKA.

Ceoiicmeo meduampuccol
Toukwu, mpuHA IIEKAITIE METHU-
aTprcce OTpe3Ka, paBHOyxae-

HBI OT KOHI[OB 3TOTO OTPE3Ka.
OTpEe3Ka, TOKAKHUTE CIEAYIONIYIO TEOPEMY: - -

B
Teopema 9
OKoJ1o J1:000r0 TPEYroJIbHUKa MOXKHO OIMMCATh OKPYX-
HOCTh. L[eHTp 3TOM OKpPYKHOCTH COBHIAJAET C TOYKOU % X
NepecevyeHuss MeAMaTpPUCC TpeyrojbHuKa (puc. 29).
4 \/ c

e [IpuMeHUB CBOMCTBO TOYEK MEAUATPUCCHI

3agaya. 3aBUCHT JIM OT BU/IA TPEYTOIBHUKA PACTIONIOKEHHE
(OTHOCHTENBHO TPEYTOJbLHUKA) IIEHTPA OKPYKHOCTH, OIH-
CaHHOM OKOJIO ITOTO TPEYTroJbHHUKA? Puc. 29

E& Haiinute Benuunnsl yriios B u C (puc. 30).
Pewenue:

@ BbIuncIuM rpagycHbie Mepsl Ayr — BD u — BAD:
m(— BAD)=360°—-m(— BD),
Tak Kak — BAD SBiIseTCs TOMOTHATENLHOMN
Jyroi 171t MeHblei nyru — BD.

® m(— BD)=2m(£LA4), tak kak yron 4
onupaercs Ha 1yry — BD .
m(— BD)=2-64°=128°.

@ m(— BAD)2360°— °= °.
m(AC):%m(v BAD) = °=180°—64°.

@ AmnanoruunbiM 00pa3om nonyunm m(Z£LB) = °=180°— °=180°—m(L ).
Omeem: m(£LB) = °; m(LC)= °,

Teopema 10
Ecnu nporuBonesxaliye ynibl YeThIPeXyroJibHUKa JOMOIHUTENbHBI 10 180°, T 0Koi1o
9TOTO YETHIPEXYTOJbHUKA MOKHO OMHCATh OKPYKHOCTb.

* CopmymupyiiTe U TOKaXHUTE BBHICKAa3bIBaHUE, oOparHOe Teopeme 10, KoTopoe Tarke
SIBJISIETCSI TEOPEMOIA.
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3 o .
;5/4 PaccmoTpuTe U IPOKOMMEHTUPYHITE CXEMY:

BITUCAHHAS OmHCaHHasI
OKpYKHOCTb

¢ 3 cTopoHamu ¢ 4 ctopoHamu ¢ 4 cropoHamMu ¢ 3 cTopoHamu
(TpeyrosibHUK) (4eTBIPEXyTONIbHUK) (UETBIPEXYTOIBHHUK )/ BBITYKIOTO\ (TpeyroJbHUK)

HMCET LEHTPOM
TOYKY Tepeceye-
HUsL OHMCCeKTpuc
yIJIOB MHOTO-
YTOJIbHUKA

HMeeT LIEHTPOM TOY-
Ky epeceueHus Me-
JMaTPUCC CTOPOH
MHOTOYTOJIbHHKA

MaMH JUUTHH MPO-
THUBOTOJIOKHBIX
CTOPOH

MPOTUBO-
JIEXKAIIMH
yriiamu

HET

HET

v

HEBO3MOXKHO ITOCTPOUTH

* YcTaHOBUTE HCTHHHOCTB BHICKA3bIBAHUH!
a) B mo0oii TpeyrodpHUK MOKHO BIIUCATh OKPY>KHOCTD.
0) B 1100011 BEIYKIIBIH YETHIPEXYTOJIbHUK MOYKHO BIIMCATH OKPY)KHOCTb.
B) OKOJI0 JII000TO TPEeyroJIbHIKa MOXHO OIUCATh OKPYKHOCTb.
r) OKkoso J11000r0 BBITYKIIOTO YETHIPEXyTOJIbHUKA MOXHO ONUCATh OKPYKHOCTb.
1) CyMMa BeJIMYHH NPOTHUBOJISKAIIHMX YIVIOB BIIMCHIBAEMOT0 YEThIPEXyToibH1Ka paBHa 180°.
¢) CyMMBI JUIMH IPOTHBOIOJIOKHBIX CTOPOH ONUCHIBAEMOTO YETHIPEXYTOJILHUKA PABHBI.

Hna N10003HaMENbHBIX | Ecny g — njmHa COPOHBI PABHOCTOPOHHETO TPEYTOJbHUKA,

R - pagnyc OIKMCAHHON OKOJO HEro OKPY>KHOCTH, 7 — paguycC BIIMCAaHHOW B HEM

a
OKPY>KHOCTH, TO R = a«/g Hr=—-—.

243

YnpaxHeHus v 3apaumn

B dukcupyem sHaHus

1. B kakue u3 TIEPCUNUCIICHHBIX I'COMETPHUICCKUX (1)I/Il"yp MOJKHO BIIMCATb OKPYKHOCTbB!:

a) pa3HOCTOPOHHHUH TPEYTrOJbHUK; 0) paBHOOEIPCHHBINH TPEYTOJILHUK;

B) PaBHOCTOPOHHUH TPEYrOJIbHHK; I') MPOU3BOJBHBIA BBIMYKJIbIH YETHIPEXYTOIbHUK;
J) Tapajuieorpamm; e) pomo;

)K) MPSIMOYTOJIEHUK; 3) KBajapaT?

2. Mana okpyxHocth €(O, r =5 cm). Ilocrpoiite:
a) pa3sHOCTOPOHHMU TPEYTOJbHUK, BIIMCAHHBIA B OKPYKHOCTB;
0) IPSMOYTOJIEHBINA TPEYTOJIbHUK, BIIUCAHHBIA B OKPY)KHOCTB;
B) TYHOYI'OJBHBIA TPEYTOJbHUK, BIMCAHHBIM B OKPY>KHOCTb;
') IPSIMOYTOJIEHUK, BIMCAHHBIA B OKPYKHOCTB;
1) KBaJIpaT, BIIUCAHHBIN B OKPY)KHOCTb.
3. llycte M, N, K — Touku kacaHus CTOpoH TpeyroiabHuka ABC ¢ OKPYKHOCTBIO TaKHe, 4TO
M e[AB], Ne[BC], K € [AC]. Haiinute nepumerp tpeyromsanka ABC, ecnn:
a) AB=12cm, KC =6 cm; 0) BN =12 cm, AC=15cm.
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OKpPY>XHOCTb
4. Haiinute BenuuuHy yriaa ¢ (touka O — IEHTP OKPYKHOCTH):

7>

Wr

5. Iycte M, N, K — Touku kacaHust cTopoH TpeyrosnbHnka ABC ¢ OKpy»KHOCTBIO, BIMCAHHOW B 9TOT
TpeyronpHuK. Haliinte BeqnuuHBI yrios TpeyronbHuka MNK, ecin:
a) m(A4)="76° m(£LB)=48%; 6) m(4)=110°, m(£LC)=40°.

6. BpIuMCINTE JUIMHBI OTPE3KOB, ONPEACICHHBIX BEPIIMHAMH TPEYTOJbHUKA M TOYKAMH KaCaHUs
OKPY)KHOCTH, BIIUCAaHHOW B TPEYrOJBHHK, €CIH CTOPOHBI TPCYrOJbHUKA PAaBHBL:
a) 12 cm, 8 cMm, 9 cMm; 0) 17 cm, 13 cm, 14 cm.

7. Bepmmnasl Tpeyronsauka ABC nexat Ha okpyxkHOCTH €(O, ). Omupenenute BUI TPEYroIbHUKA
(OCTPOYTONBHBIH, TYNOYTOJIBHBIN, MPIMOYTOJIBHEIN), €CIIN:
a) Oe IntA4ABC; 0) Oe ExtAABC; B) O€ AB; r) Oe AC.

8. OKpyKHOCTh, BIIUCAHHAs B paBHOOeApeHHBIN TpeyroabHuk ABC, kacaeTcsi OOKOBBIX CTOPOH
AB u AC B Toukax coorBerctBeHHo M u N, a ocHoBanue — B Touke K. Haiinute AM n BK, ecnu
AB=25cMm, BC =14cm.

9. Haiimute Benmuuny yria ¢ (touka O — HEHTP OKPYKHOCTH):

6)
&
Q1100 "0

B B dopmupyem cnocoGHOCTU M NPUMEHSIEM

10. IocTpoiiTe TpeyroibHUK cO cTOpoHaMu 8 cM, 9 cM, 10 cM U OKpPYKHOCTB, ONHUCAHHYIO OKOJIO
9TOr0 TPEYroJbHUKA.

11. TTocTpoiiTe TpeyroiabHUK cO CTOpOHAMHU 8 cM, 9 cM, 12 CM U OKpPY>KHOCTb, BIMCAHHYIO B 3TOT
TPEYTOJbHUK.

12. Onpenenute, sBISIETCS JH YETHIPEXYTONBHUK BIMCHIBAEMbBIM:

13. BricoTa mpsIMOYTONBHOTO TPEYTOJbHHKA, MPOBEICHHASI K TUIIOTEHY3€e, JACTUT €€ Ha OTPe3Ku 9
cM u 16 cm. Haiiaute paanyc okpyKHOCTH, BIHCAHHOH B TPEYTOJIbHHUK.

14. Ilyete M, N, K — Touku kacaHusi cTOpoH TpeyroibHuka ABC ¢ OKpY)KHOCTBIO, BIUCAHHOI B
9TOT TpeyronbHuK. Halinure BennuuHbl ynios Tpeyronbuuka MNK, eciu:

a) m(£A4)=30°, m(£B)=75% 6) m(£B)=44°, m(LC)=52% B) m(£4)=106", m(LC)=3%".
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15

16.

17.

|
18

19

20

|
1.

N N W

. Hoctpoiite Tpeyronpauk ABC co CTOpOHAMH, paBHBIMU:
a) 10 cm, 10 cm, 8 cm; 0) 6 cMm, 8 cmMm, 10 cm; B) 12 cMm, 8cMm, 5cm.
ITocTpoiiTe OKPYKHOCTB, OMMMCAHHYIO OKONO Tpeyronbuuka ABC. IIpoBepbTe ¢ MOMOIIBIO
JIMHEHKH, SBISIOTCS JIM KOJUIMHEAPHBIMH OPTOTOHAJIBHBIE TPOEKIIMH MPOU3BOIBHON TOUkHM M
OKPYXKHOCTH Ha CTOPOHBI TpeyroibHuka. CuenaiTe BBIBOJ.

ITycts M, N, K — Touku kacanus cTopoH TpeyronsHnka ABC ¢ OKpYKHOCTBIO, BIINCAHHOW B
9TOT TpeyroibHUK. Haiinure BenmmuuHbl yriioB TpeyronsHuka ABC, ecnu:

a) m(LMNK) =40°, m(LMKN)=80°; 6) m(LMNK) =65°, m(LKMN)=48°;

B) M(LMKN)=44°, m(LKMN)=52°.

Paguychl BoucaHHOH M ONUCAaHHOH OKPYXKHOCTEH paBHOOEIPEHHOrO TPEYroJbHUKA PaBHBI

1,5 cm u 3,125 cm. Haliaute cTopoHBI TpEYroabHUKA, €CIM U3BECTHO, YTO UX JJUHBI SBISTIOTCS
LEJIBIMU YHCIIaMH.

Hl B PassueBaeM cnocoGHOCTU 1 TBOPUM
. JIoKaKuTe, YTO Tpamenus sBISIETCS BIUCHIBAEMOM, €ClIM OHAa PAaBHOOOKAs.
. Cropowna kBanpata ABCD pasua 18 cm, M € [AB], N € [BC], Ttak, uto AM = 6 cm, BN = 4 cwm.

Haiigure pamuyc oKpy»XHOCTH, OIMCAHHOW OKOJIO TpeyroibHuka DMN.

. Oxono paBHOCTOpOHHETO TpeyronbHnka ABC ommcana okpyxuocts € (0, r =6 cm). OKpyx-
HocTh €(0,, 1) Kacaercst okpyxHocTH €(O, r) u ctopoH AB u BC tpeyronbHuKa.
Haiigure O, 4.
Vkasanue. Yuture, uto Touka (), HaXOIWUTCS Ha OAHOH Ouccekrpuce tpeyronbHuka ABC.

ynpa)KHeva n 3agaydiuv gJjid nosTopeHusa

dukcupyem 3HaHuUs
a) [Toctpoiite okpykHOCTH pamuyca 5 cm. [Toctpoiite xopasl AB = 5 cm, BC = 6 cM, quaMeTpsl

MNwuKL.
0) Msmeprre Bennuuubl yrinos LMK u LNK.

. Ompenenure B3auMHOE pacroyioxkerne Touku 4 u €(0, r = 73 CM), ©CIIH:

) 04="2 ox: 6) 0A=(43+245) om:  B) 0d=2L cm: 1) 04=(T+3) om.

243 NG

. Touku A4, B, C npunaanexar okpyxuocta € (0, r =6,5 cm), npuuem [AB] — nnametp. Haiigure

AC, ecim BC =12 cowm.

. Jana okpyxuocts €(O, r =85 cM) ® KOHTpydsHTHBIE X0opasl AB u CD. Haiinure d(O, AB),

ecmn d(O, CD)=6 cwm.

. Jana okpyxuocts €(O, r =~/19 cm). Haiinure nmuny xopast AB, ecmu d(O, AB) = J6 o
. ITocTpoiiTe u 0003HAYBTE EHTPATBHBIA yron BenuduHoi 45° okpyxHoct € (0, r =6 cm).

. Touxu M, N, K, L pacrionoxxeHbsl B JaHHOM IOpPsIKEe Ha OKpykHOcTH. Haiinure:

a) m(— MN), eciu m(— ML)=115°, m(— NL)=55%
6) m(— NK), ecmu m(— MK)=37°, m(— NL)=065°, m(— ML)=285°,
B) m(— KL), ecmu m(— MN)=39°, m(— MK)=94°, m(— NL)=122°.

. Tloctpoiite B okpyxuoctn €(O0, r =4,5 cM) BIUCAHHBIA Yroy, paBHbIN:

a) 100°; 6) 160°; B) 240°; r) 180°.
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9. Xopast AB u CD oxpyxHOCTH Tiepecekarorcsi B Touke M. Haiimure:
a) AM, ecnu CM =18 cm, MD =3 cm, MB =9 cm;
0) MB, eciu AM = \/7 cm, CM =35 cm, MD =8 cm.
10. Touku 4, B, C, D pacrnonoxeHbl B JaHHOM TIOpsIIKe Ha OKpyxkHOCTH U AB(1CD ={M}.
Haiigure: a) CM, ecru AM =24 cm, MB=8 cm, MD =16 cwm;

6) MD, ecmu AM =% cM, MB =% e, CM =1cm.

11. Touku A, B, C pacnonoxeHsl Ha okpyxxHocTH ¢ nentpom O. Haiinure:
a) m(£LABC), ecmt m(£LAOC)=104°% 6) m(LAOC), ecitu m(LABC)=37°
B) m(LOAC), eciu m(LAOC)=88°% 1) m(£LACO), ecmu m(LABC)=29°.

12. Haiigure rpasycHyto Mepy IyTH, ONMCAHHOW MHUHYTHON CTpEJKOW 4acoB, B CIEAYIOIIUX Bpe-
MEHHBIX HHTEpBalax: a)5 MUHYT; 6) 25 mMuHyT; B) 45 MUHYT.

H B dopmupyem cnoco6HOCTU U NPUMEHSIEM

13. Tloctpoiite Tpeyronbauk ABC co cTopoHamMH, JUTMHOM NG cMm, NG cM, 32 CM, U OIHCaH-
HYIO OKOJIO HEr0 OKPYXHOCTb.

14. Touxu A, B, C npunamiexar okpyxuoctu €(O, r=26 cM), mpuueM [AB] — amamerp.
Haiinure BC, ecnmu OM =4 cM, tne Touka M — cepenuna orpeska BC.

15. C moMoIIbio yrobHAKA U HUPKYIIS TOCTPONTE yroi, paBHeli: a) 135°; 6) 157° 30",

16. Tuametp AB OKpY>KHOCTH paauyca 2W17 eu nepecekaet xopay CD B ee cepeanHe — TO4-
ke M. Haiiqute AM n BD, ecntu CM = 5\/5 CM.

17. Menuatpucca xopapl AB mepecekaeT okpyx)HOCTh B Toukax C u D. Haiimure paanyc okpyx-
woctH, ecmi AB=14 cm u d(C,AB)=4 cm.

18. U3 Touku M mposenens! kacarensubie kK €(O, r =6 cMm), 1€ Toukd A U B — TOYKH KacaHWs.
Haiinure OM, ecrm AM =9 cwm.

19. Haiimure yrasl Tpeyronsauka ABC, BINCAHHOTO B OKPY>KHOCTb, €CIIH:
a) m(— 4AB)=50°, m(— 4AC) =80 6) m(— AB)=46° m(~ AC)="74°.
20. Yerspexyronsauk ABCD BincaH B OKPYXKHOCTB. Haii/iuTe BeIMUMHBI yITIOB YETHIPEXyTOJIbHUKA

1 BCIIUMYHNHBI yFJ'IOB MC)KI[y €ro CTOpOHaMI/I 1 JuaroHajsiMu, €CJIu:
a) m(— AB)=62°, m(— BC)=86°, m(— AD)=110°%
6) m(— AB)=25°, m(— BC)=55°, m(— AD)=140°.

H B B Passusaem cnoco6HOCTU U TBOPUM

21. B paBHoOenpennyto tpaneunto ABCD ¢ 66nbmnM ocHoBaHUEM 4D BIHcaHa OKPYKHOCTb.

~

Haiinute pamuyc okpyxkHoctH, ecnu AB =20cMm, BC =8cM.
22. Halinute BeMUUnHY

a) w 0
N
yrma o (touka O — .’
LCHTP OKPYXHOCTH): 0\"

23. JlokaxuTe, 4YTO BEIMYMHA yIJia C BEPUIMHOW BO BHYTpPEHHEH 00JAacTH OKPYKHOCTH paBHA
M0JIyCyMME TI'PaJIyCHBIX Mep AYI'H, 3aKJIIOUEHHON MEX1y €ro CTOPOHaMH, U JYyTH MEKIy Hpo-
JIOJDKEHUSIMH €r0 CTOPOH.

reometpus IR



UTorosbin

I BapuaHr

1. a) Haueprute n 0003HaYbTE OKPYKHOCTB C

nentpom M u pamuycom 3 cm. IToctpoiite
muametp BD, xopmst DA u BA, xacatennb-
HYIO K OKPY)KHOCTH B TOYKE A.

0) OmpenenuTe HCTUHHOCTD BHICKA3bIBAHHS:
-Eciu paccrostaue ot Touku M 1o Touku X
paBHO (\/5 +2) cM, TO Touka X HAXOIUTCS
BHE JaHHOUW OKPYKHOCTH.”

OOBsICHUTE OTBET.

B) 3Has, uto M(LAMB)=50°, wuaiinure
BCJIMYMHBI YIJIOB TpeyroiabHuKa ABD.

r) 3nast, yto m(LAMB) = 50°, naiiauTte Be-
JIMYUHY YIJIa MEKAy 3aJaHHOW Kacarellb-
HOW 1 Xopaon DA.

MOYTOJbHBIN.

th

Bpems svinoanenus
pabomoi: 45 MUHYT
=

£

TeCT

Il BapuaHr

a) Hauepture u 0003HaUbTE OKPYXKHOCTH C
neatpom N u paguycom 2 cm. IToctpoiite
nuametp AB, xopast AC u BC, xacatenb-
HYIO K OKPYXKHOCTH B TOYKE A.

0) OmnpenenuTe NCTUHHOCTD BHICKA3bIBAHMS:
~Eciu paccrosiaue ot Touku N 10 Touku Y
paBHO (\/g —1) cMm, TO Touka Y HAXOIUTCS
BHE JIaHHOW OKPYKHOCTH.”

OObsicCHUTE OTBET.

B) 3Has, uto Mm(LCBA)=40° wuaiigure
BCJIMYHMHE! yroB TpeyronsHuka ACN.

r) 3uas, yto m(LCBA)=40° wuailigute
BEJIMYMHY OCTPOTO yIIa MEXIy 3aJIaHHOU
kacarensHO#M n xopaoit AC.

. Juametp AB oxpyxHnoctu ¢ neHrpom O, 2. Xopna AB mmmnoit 40 cM OKPY>KHOCTH C
pagryc KoTopoit 13 cM, mepHeHIuKyIsIpeH neraTpoM O HEepHEeHIUKYISPHA AHAMETPY
xopae MN nnuHoit 24 cM ¥ riepecekaer ee B DC u naxoautcs Ha paccrosiHud 21 cM OT
touke C. LEHTPa OKPYXKHOCTH.

a) HaiinmuTe paccTosiHue OT LEHTpa OKPYXK- [<1 a) Haiinure panuyc OKpyKHOCTH.

HOCTH 10 Xopasl MN. 6) B kakom otHoreHnn menut guametp DC
6) B xakom ortHomenun touka C mgenut [ELJ TOYKa €ro IepecedeHus ¢ xopuoi AB?
nuamerp AB?

. B paBHOOenpennyt tpanenuto ABCD ¢ 3. B npsmoyronsHyto Tparenuto ABCD ¢ 6o-
ocHoBanusiMu BC = 9 cm u AD = 25 cm KOBBIMU cTOpoHamMu AB =24 cm, CD =25 cm
BIIMCaHA OKPYKHOCTH ¢ 1eHTpoM O. BIIMCaHA OKPYXKHOCTH ¢ HEeHTpoM Q.

a) Haiigure nmuHy OOKOBOW CTOPOHBI Tpa- [<16 a) Halinure pagnyc BIHCaHHOH OKpPYX-
110078 HOCTH.

0) Halizure paamyc BOUCAHHOHN OKPYX- s 0) HaiinuTre MIMHBI OCHOBAHUI TpareIiu.
HOCTH. B) Jokaxwure, yto TpeyroapHuk CDQ —
B) [lokaxxute, 4To TpeyronbHuK AOB —npsi- I3 MIPSIMOYTOJIbHBIH.

Cxema onleHHBaHMSI TECTA

»

10
29-28

8
24-21

7 6

16-13

OTmeTKa 5

K-Bo 6annos 27-25 2017 12-10
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Mnowanu

§ 1. NMNoHaTue nnowaan

C MOHATHEM IUTOIIAAN MBI BCTPEUAIUCH €IlIe B HAYaIbHBIX KJIaccaX, KOTAa BBIYUCIISUIIN
omanb KBajgpara, npsaMoyroJibHUKa. B ,Z[eﬁCTBPITeJILHOCTH, MbI ONIpeACIIsIN TIOIAaAb 110~
BEPXHOCTH, OTPAaHHYCHHON STHMH MHOTOYTOTEHUKAMHU.

OO0bennHeHne BBITYKIOr0 MHOTOYTOJIbHUKA CO CBOCH BHYTPEHHEH 00J1acThi0 Ha3bIBAETCS
BBINYKJIOH MHOTOYI0JIbHOW MOBEPXHOCTHI0. OObeTMHEHNE KOHEYHOTO YKCIa BBITYKITBIX
MHOTOYTONBHBIX TIOBEPXHOCTEH SIBIISICTCS MHOTOYTOJIbHOI MOBEPXHOCTHIO.

[Tnomame — 3TO BeNUYMHA, XapaKTePHU3YIOMas MHOTOYTOJBHYIO MTOBEPXHOCTh. OIHAKO,
10 TPaJUIINK, BMECTO ,,IIJIOMIA/ b MHOTOYTOJIBHOW MOBEPXHOCTH TOBOPHUM ,, MJIOIIAJb
MHOTOyrosibHAKa”. O603HaYNM IUIOIIA/b MHOTOYTONbHUKA A, A4,... A, 1epe3 «f, , .

3aMeTnM, 4TO IUIOMAIs 001aJaeT CICAYIOIIUME CBOMCTBAMHU:

1° Ilnomaabs MHOTOYTOJIBHUKA BBIPAXKAETCS HEOTPUIATEIbHBIM YHCIIOM.

2° Ilnomanu KOHTPYIHTHBIX MHOTOYTOJTBHUKOB PABHBIL.

3° Ecnu MHOTOYTOJIBHUK COCTABIICH M3 PA3IMYHBIX MHOTOYTOJBHUKOB, TO €TO TLIOMIA b

paBHa cyMMe IUIONIaiel STUX MHOTOYTOJIbHUKOB.

4° TInomanap KBajpaTa co CTOPOHOM, paBHOW €MHUIIE, paBHA €IUHUIIE.

3HAUNT, eCNM IJIMHA CTOPOHBI KBajpara paBHA 1 M, TO €ro IUIONIA]h PaBHA OJHOMY
KBaJ[paTHOMY MeTpy (00o3HadaeM: M2); eclii JJIMHA CTOPOHBI KBajpaTa paBHa 1 cM, TO ero
TUTOIIAIh paBHA OJHOMY KBaJpaTHOMY CaHTUMETpPY (0003HauaeM: cM?) U T. 1.

MHOTrOyTrOJIbHUKY ¢ PABHBIMHE IUTONIAIMU HA3BIBAIOTCS IKBUBAJIEHTHHIMH MHOTOYT0J1b-

HUKAMH.

§ 2. MNnowaab napannenorpaMmma

2.1. MNnowapb KBagparta, Nowagb NPAMOYroJibHUKa,
niaowiagb pomoa

Al BcnomMHum
a7
:L Boluncimre mioma s KBajapara, eClid JUIMHA €r0 CTOPOHBI paBHA 2,5 CM.

-

N

Pewenue:

2
ITnowmanp kBagpara, JJIMHA KOTOPOTO PaBHA a, BBIYUCIACTCS 10 hopmyie .«/ = a”. 3HauuT,

oA =2,5" =6,25 (em”).
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j& Han xBampat ABCD (puc. 1).
a) Cpasaute wiomanu tTpeyroapaukoB ABC u ADC.
0) Boruuciure miomiaaps TpeyronbHuka ABC, eciau ajrHa CTOPOHBI KBajpara 3 cM.

Pewenue: B ; C
a) AABC = AADC (mpusnak KK). CnenoBarensHo, o

CBOMCTBY 2°, oy = ol 1.

0) Ilo cBolictBy 3°, ot yop =l po + ol yop =

) 1 1 "
= A e =§"Q(/ABCD =§'32 =45 (CMZ)- Puc. 1

El OBOBLUM

“ 2
ILitomaas KBagpaTa co CTOPOHAMHM [UIMHON @ paBHA d .

Inomags paBHOOEAPEHHOr0 MPSMOYTOJbHOIO TPEYroJbHUKA C KaTeTaMH JJIH-
2

o a
HOM a paBHa 7

4
:5’/ Brruucnure miomaab IIPAMOYTOJIbHUKA, €CIIU JJJIMHBI €r0 CTOPOH PaBHBI 7,2 CM U 1,1 CM.

Pewenue:

[Tnomaas npsSMOYroOJbHUKA CO CTOPOHAMU UTHHON a W b BBIUHCIseTcs mo (opmyse
« =a-b. Cnenosarenbo, ./ =7,2-1,1=7,92 (cm*).

tg Hau npsimoyronsuuk ABCD (puc. 2).
a) CpaBHuTe miomiaau TpeyronbHukoB ABC u ADC.

6) Haiinure rrormans tpeyronbauka ABC, eciu JUTHHBI B | - C

CTOPOH TPSIMOYTOJILHUKA PaBHBI 6 cM U 12 cMm.

Pewenue:
a) AABC = AADC (mpusznak KK). 3nauwur, o . .
CBOHCTBY 2°, o/ p = ol .- 4 ) D

Puc. 2

6) o cBoMCTBY 3°, .o yrp = il yyo + ool yofy =
1 1

= ‘“/ABC :ELQ/ABCD = E 6-12=36 (CMQ).

Bl OBOBLUUM

ILiomaas MPSIMOYroJIbHHKA CO CTOPOHAMH JITMHOW a U b paBHa .« =a-b.

Iaomans NpsAMOYroibHOIO TPEYroJbHMKA C KaTeTaMM JUIMHOW a u b paBHa
1

o =—a-b.
2
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"P@ WCCNEAYEM

’ e B

g Beruncnure miomans pomba ABCD, 1uiiHbL AHaroHaei
kotoporo paBHbl AC =13,4 cm u BD =18 cm.

Pewenue:

[Mycte O — Touka nepecedeHus quaroHanei pomoa. Jlnaronanm A 0O C
pomba B3aMMHO MEPIIEHANKYIISIPHBI, U TOUYKA [IEPECCUCHUS ICITUT
UX TOTIOJIaM.

[psmoyromeasie Tpeyromsauku AOB, COB, COD, AOD xou-

rpysHTHBL CleNoBaTeNbHO, « 50y = 4ol 1y = 4-—; -AO-BO = D
1 AC BD 1 1 2 Puc. 3
R 2AC BD 5 13,4-18=120,6 (cm™)

N OBOBLMM

_d,-d,

ot pomba 2

ILiomaas pomoba paBHa MOJOBHHE MPOU3BEICHUS €r0 THArOHAIICH.
,rae d, u d, — nuHbl fuaroHanen pomoa.

2.2. Mnowapb napannenorpamMmma

""@ UCCNEAYEM B c

i

E‘l/f Jau mapannenorpamm  ABCD, tne [BM], [CN] —
ero BBICOTHI (puc. 4).

a) CpaBHHTe MIOLIAAN TPEYroibHUKOB ABM u
DCN. 4 M D
0) Haitnure rutomanp napamienorpamma ABCD, Puc. 4

ecmt MB=8cm u AD=11cm.

Pewenue:

a) AABM = ADCN (npusnak KI'). 3HauuT, 00 CBOKCTBY 2°, .o, = .o/ -

6) Ilo cBoiicTBy 3° umeeM
= Aypep +Apey = Aypey -

MBCN — upsMOyTOnbHUK U .o/, = MB-BC =MB- AD=8-11=88 (cum?).

A yzep = Aypep T oA ypy

N OBOBLUMM

Ilnomanb mapaJjajiejiorpaMmmMa paBHa IIpOU3BCACHUIO JIIMHBI €TI0 CTOPOHBI X BBICOTHI,

IIPOBEIEHHOMN K 9TOI CTOPOHE.

o =a-h|,tme h — BBICOTA, MPOBEAECHHAS K CTOPOHE JUTHHBI d.

*“““mapan.
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§ 3. Mnowaapb TpeyrosbHUKa

*‘f@ WUCCNEAYEM

j’l 17 Boruncnure nomas tpeyronsuuka ABC ¢ Beicotoii BM, ecmu AC =16 cm, BM =8 cm.
Pewenue: B

Tpeyroneuuku AMB n BMC — npsimoyroibHbIe (pHC. 5).

CnenoBaTteibHO, . —lBM~AM, of, —lBM‘MC.

amB = “emc =5
) ) 1 1 C
3HauuT, uz/ABC =LQ/AMB +&/BMC =§BM'AM +§BM'MC=
M
1

=L BM(4M +MC) =%BM-AC=%-16-8=64(0M2). p Prc. 5
BN OGOGLLUVM U Y3HAEM

e Ilaomaab TPeyroJbHUKA paBHA MOJOBHHE MPOU3BEICHUS JUIMHBI CTOPOHBI U
BBEICOTEL, TIPOBEACHHOH K 9TOH CTOpOHE.

1
o = 74 h |, toe h — BBIcOTa, IPOBEACHHAS K CTOPOHE JJIMHBI ¢ TPEYTONBHHUKA.

e ®opmy.1a I'epona:

ol = \/p(p—a)(p—b)(p—c) , The a, b, ¢ — NIMHBI CTOPOH TPEYTONbHUKA, a

=a+b+c
2

— €ro MoJyInepumMerp.

Teopema 1
OTHOIIEHHE TUTOIIAJIeH JIBYX IOJJOOHBIX TPEYTOIHHUKOB PAaBHO KBajpaty KoddduimeHTa
oo0usL.

?/// Hau peyronbuuk ABC u M € (AC), tak, uto

AM »
= =4 (puc. 7). Haiigure —22
MC e /BMC
Pewenue:

OtmetruM Touky N € AC, Tak, utoosr BNLAC.
Takum obpazom, [BN] — oOmias BeicoTa

tpeyronsunkoB ABM u BMC.
lBN -AM

Vmeen: s — 2

Ao %BN MC

AM
MC

=4.
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Teopema 2

Iycte nau tpeyronsauk ABC u M € (AC). Torma —=+

‘Q/ABM — AM
e MC

Creocmeue. Meanana TpeyroibHUKA JCTHUT 3TOT TPEYTOJbHUK HA JBA SKBUBAJICHTHBIX
TpEyroJibHUKA.

§ 4. Mnowaab Tpaneunun

*"@ UCCNEOYEM

t'l/f Ilycts TRAP — Tpanemus ¢ 66mpmmM ocHoBanueM 1P M R b A
JIUIMHON a, MEHLIIUM OCHOBaHueM RA mimHON b u B
BBICOTOM /1. BRIYHCIINTE TUIOIIA b TPATICIIHH. h h
Pewienue: o
Ormerum Touku M € RA u Ne€ TP, rtakue, 4ro T a N F
TMLRA, ANLTP (puc. 8). Ouesmso, uto TM = AN = h. Puc. 8

TOa typ = g + iy =5 TM - RA+ S AN-TP=Lh-b+ Th-a =1 ha+b).

N OBOBLMM

[omane Tpamenuu ¢ OCHOBAHUSMH JUIMHOW @ ¥ b W BBICOTON /4 BBIYHCISICTCS IO

dopmye | .o/ = %h(a +b)="h-m |, tae m — [UIMHA CPEIAHEH JIMHUU TPATICIHH.

B C
;:zllaHa tpareuust ABCD, rne AD || BC (puc. 9).
a) CpaBHUTE o 5y U oA yopy ool g U clyep. 1
6) [ycre {I/} = AC(\BD.Cpasuure .-/, u Al 4 b
Pewenue: Puc. 9

a) Boicotsr TpeyromsuukoB ABD u ACD, onymennsie n3 Bepura B u C Ha 00mIyio
cTopony AD, sBisitoTcst BeIcoTaMu Tparenuu. CrienoBaTenbHo, Tpeyronsauku ABD u ACD —
SKBUBAJIEHTHBI, TO €CTh ./, = .o/ ,,. AHAJTOTUYHO MOXKHO IIOKA3aTh, UTO .o/ p = ol pe, .

6) ‘Q//ABI = ‘Z/ABD _‘Z/AID’ ‘%/CID = ‘y/ACD _L“/AID'

Ho cormacno nynkTy a), .o/, =.,.,. CIENOBATENBHO, o 5 = cdpy, .

Il OBOBLUUM

TpeyronbHUKH, 00pa30BaHHBIC IHATOHAISIMA TPANCIUU C OOKOBBIMH CTOPOHAMH U
OJIHUM M3 OCHOBaHHUH, SKBUBAJICHTHBI.
TpeyronbHUKH, 00pa30BaHHbBIE THATOHAISMHU U OOKOBBIMU CTOPOHAMH, SKBUBAJICHTHBI.
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§ 5. MNnowaab NpaBUNILHOro MHOrOyroJibHUKa.
OnuHa OKpY>XHOCTU M nnowagb Kpyra

.
-

A 3uas, yto m — umHa anoeMbl, a / — JUIMHA CTOPOHBI, BBIYUCIUTE ILUIOIAb PABHIIb-

AN

HOTO MHOTOYTOJIbHUKA: @) ¢ 6 CTOPOHAMU; 0) ¢ n cropoHaMHu.

Pewenue:

aQ

a) TIpaBUIIbHBIN MHOTOYTOJIBHUK C 6 CTOPOHAMH Ha3bIBa-
€TCsI IPABHJIbHBIM IIECTUYTOJIEHIKOM.

ITycts O — LEHTp OKPY>KHOCTH, BIIMCAHHOH B MPaBUIIb-
bl wectryronbiuk ABCDEF (puc. 10). OueBuano, uto TpE- 4
yroneHuku AOB, BOC, COD, DOE, EOF u AOF xonrpy-
SHTHBI, K CyMMa UX IUTOIA/CH PaBHA IUIOMIAAN IIECTUYTOIb-
uuka ABCDEF.

CrenoBaTeiabHO, Puc. 10

ol =6, @)

! ABCDEF

Z
ﬁ'w
)

E

Ilycts [OM] — BricoTa Tpeyronpauka AOB. Tak xak TpeyronsHuk AOB paBHOOEIpEH-
HbIi, To [OM] — anodema, To ectb OM = m.

Ly :%OM.AB:%m-l. @)

1
[oxcrasus (2) B (1), momyaum: -, zcper =6 Eml =3ml.
Omeem: 3ml.
0) Ilycts A4 A4,...A, — NpaBUIIbHBI MHOIOYIOJIBHUK C 71
cTopoHamH, Touka O — LIEHTP OKPYKHOCTH, BITHCAHHOI B 3TOT
MHOTOYTONBHUK (puc. 11).

AHAIOTUYHO TMYHKTY a), €CIU COeNHHUM TO4YKy O ¢
BEpLIMHAMU MHOTOYTOJIbHUKA, TO TOJIYYUM 71 KOHTPYIHTHBIX

TPEYTONBHUKOB U oo/, =Nl
) 1 ) 1
Ho ./, ,, =§ml. Cnenosarensuo, ./, , . :Emnl.
Omesem: —mnl.

2
Il OBOBLLUM

1
ITnomma e PaBUILHOTO /1 — YTOIbHIKA MOXHO BBIYHMCIIUTH IO hopMyne .o/, = —m-n -,

2

rae m — anoema, / — AJMHA CTOPOHBI MHOTOYTOJIbHUKA.

)4

:& [Jana okpyxHOCTb paanyca 1. MOXHO J0Ka3aTb, 4TO B 3TY OKPYKHOCTh BO3MOYKHO BIIHCATh
M000H MPaBUITBHBIN 71-yTOJIBHUK. BBIYHCIMB IEPUMETPHI STHX MHOTOYTOJIbHUKOB, TTOJTY-
YUM, HallpUMeEp:

ans n=4, P, =42 ~5,656854;

ans n=8, P,=8J2—+/2 =~6,12253492;
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ams n=16, P, =162-+2++/2 =6,24289030;
ams n=32, P, :32\/2—\/2+w/2+«/_ ~6,27309698.

3aMeTHM, UTO MOTyYCHHBIC IIEPUMETPHI TPUOIIKEHHO paBHEL. EcTeCTBEHHO, YTO KayKAbIid

U3 OTUX MEPUMETPOB — 3TO TMPHOIIKEHHOE 3HAYCHUE C OTPEICIICHHOW TOYHOCTHIO JJTHHBI
OKpYXKHOCTHU paauyca 1. O4eBHIHO, YTO, YeM OOJIBIIE YUCIO CTOPOH IPABHIBHOTO MHOTO-
YTOIIbHUKA, TEM TOUHEE MPUOIMKEHHOE 3HAYCHUE UTUHBI OKPYKHOCTH.

BrruncneHHbIe TEpIMETPBI TPUOIIKEHHO PaBHBI YIBOSHHOMY HPPAIIMOHATEHOMY YHCITY

7 =3,14159...

CrnenoBaTenbHO, AIMHA OKPY>KHOCTHU pajguyca | paBHa 27.

MoxHo n0oKazaTh GopMyIy
L=2rR |,
rae L — JutiHA OKPY)KHOCTH, a R — ee paauyc.

;_s/ifHap“mnTe wiomanks kpyra 4 (O, R).
Pewenue:

B okpyxHocTh @(O, R) BriuilieM MPaBUIbHBIN 71-YTOJbHHK.

) 1
ITnomanb 3TOro MHOTOYTOJIbHUKA PaBHA .o/, =—n-/-m, Tae [ — JIMHa CTOPOHBL, a 1M —

2

arogeMa MHOTOYTOJIEHHKA.

Yem Oonple n, TCM TOYHEC n-l HpI/I6J'II/I)KaeT 3HAYCHUC IMJIMHBI OKPYXHOCTH, a

, 1
m — paauyc R okpyxHoctu. [TosToMy MOXKeM cuuTarh, 910 .o, = EL R, tne L — nnuHa

OKPY>KHOCTH, OrpaHUYUBAIOIIEH KPYT.

=nR*|.

CnenoBarenbHo, Tak Kak L =27R, nonyuum | -4,

YnpaxHeHua v 3apgaum
B dukcupyem 3HaHus

1. BpruucnuTe nepuMeTp W IUIONIA/b KBajpaTa, €Clid JJIHHA €ro CTOPOHBI paBHA:

a) 3 cm; 0) 3,7 om; B) 645 om; r) 7% oM.
2. HaiinuTe 1yIMHY CTOPOHBI KBajaparta, €CIM €ro IUIONIalb paBHa:
a) 225 o’ 6) 48 o’ 5) 16% om; 1) (V3 -2)% e,

3. Beruucnure miomanab paBHO6€,HpCHHOFO MIPsAMOYTOJIBHOTO TPEYTOJIbHUKA, €CJIIN JAJIMHBI €T0 KaTe-

\/§+2
J5-2

4. Haiinute IUIMHY KaTeTa paBHOOECAPEHHOTO MPSMOYTONBHOTO TPEYTroJbHUKA, €CIIN ero IUIONIaab

TOB paBHbL: a) 2,7 cM; 0) 3,5 cm; B) (2+ \/5) CcM; r)

CM.

paBHa: a) 72 cM’; 6) 120 cm’; B) 2% o’ r) (245 -5)% e’
5. BpluncnuTe omanap mpsMOyTroiIbHUKA, AJIHHBI CTOPOH KOTOPOTO PaBHBL:

a)4,4cmu 1,2 cm; 0) 4\/7 CM | 2\/7 cM;

B) (2\/§+\/E)CM u (2\/5—@) cM; r) ll% CM U %CM.
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10.

11.

12.

13.

14.

. Beramcnure TIEPUMETP U IUIOIIAAb NPAMOYT'OJIBbHOTO TPEYTOJIbHUKA, €CIIM IJIMHBI €r0 KaT€TOB

pPaBHBI:
a) 3 1M u 40 cwm; 0) 12 cM u 50 mm; B) 0,8 M u 60 cwm; r) 120 MM 1 1,2 1m.
. Haiinure n3aMepenus npsiMOYTrOJbHHKA, [UIOIIAIb KOTOPOrO PaBHA ./ U IIEPUMETP 7, €CIIH:
a) ./ =1825cm>, #=19,6 cm; 6) . =110 eM?, 2 =324/2 om;
14 ) 4
B) ,J:E oM’ .@215 cM; r) ./ =32 eM’, =36 cMm.

. JIIMHBI CTOPOH JBYX 3eMEJbHBIX YJYaCTKOB KBaJIpaTHOW (opMbl paBHEI 15 M u 25 M. OmgHO U3

M3MEPEHUI 3eMeNIbHOI0 y4acTKa MPsIMOYToJbHON (OPMbI, SKBUBAJIECHTHOTO JIAHHBIM Y4acTKaMm,
paBHo 50 m. Haiigure apyroe ero m3mepeHue.

. Man napannenorpamm ABCD, h, =d(A4, BC), h, =d(B, CD) u .«/— niomas napajieaorpamMma.

IlepeyepTuTe M 3arOJIHUTE TAOIHILY:
AB | BC | h | h ol
15 | 12 | 10
55 | 5 35

7 10,5 | 210
18 9 162

Ilycts h,, h,, h, — BBICOTBI TPEYroJIbHUKA, IPOBEJICHHBIE COOTBETCTBEHHO K CTOPOHAM a, b, c,
a .o/ — TUIOWab TpeyroibHuKa. [lepeuepTrTe W 3amoaHUTE TAOIUILY:

a | b | c | h | h |h | A
6 |12 10 5
15 12]10] 9

14,4 16 12 144

24 | 30 21 |210

Jan tpeyroapuuk ABC. HaiinnTe muromaab TPEyroJbHUKa, eCIlTu:
a) AB=6cm, BC=Tcm, AC=9 cm;

6) AB=18 cm, BC=9/3 cm, AC =83 cm;

B) AB=10cm, BC =12 cm, m(£LA4)=90°.

ITycte h — BeIcoTa Tpanenuu ABCD ¢ 66mpmum ocHoBanueMm AB. Halignrte ruromann
tpeyroibaukoB ABC, ABD, ADC, DCB, ecnu:

a) AB=11cv, CD=8cm, h=9 cm; 6) AB=T7/5 cM, CD =45 om, h=5/5 cm;
B) AB = 9;—; cM, CD= % eM, h=11cM; 1) AB=12cm, AD=7cm, m(LA4A) =m(£LB)=45°.
ITyctb h — BbICOTA, M — CPEAHSS JIMHUS U ./ — Muioiuags tpaneuun ABCD ¢ 60npummM 0cHOBa-
HHeM AB. IlepedepTute U 3al0IHUTE TAOIHUIY:

AB CD h m ool

10 6 7

18 22 16

32 20 560

Brruncnure JuiMHY OKpY>KHOCTH M IUIOIIAAb Kpyra, paauyca: a) 10cm;  6) 15cem;  B) 8 cm.
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15. Haiiogute momanp mapaiuienorpaMMa ¢ yriioM 45°, ecinn ofHa W3 ero quaronaieil paBHa 9 cm
¥ COBITAJIAE€T C OJHOM M3 €ro BEICOT.

2 v
16. BricoTsl mapasuiesorpaMma paBHBI 8 CM U 6 €M, a ero miomaas —72 cMm . Haiimure nepumerp
rnapaiienorpaMmma.

17. Touka E nexur Ha cropone BC napamtenorpamma ABCD, miomans kotoporo pasaa 104 cm”.
Haiingute momanes tpeyroibsHuka ABE.

18. Haiinure miomaas Kpyra, OrpaHH4EHHOTO OKPYXKHOCTBIO JUIMHON 47T M.

H B dopmupyem cnoco6HOCTU U NPUMEHSIEM

19. Paguyc oKpyKHOCTH, OIMCAHHONM OKOJO IIPaBUJIBHOIO 7-YrolbHUKA, paBeH 4 cMm. Haiinurte
TUTOII[A Ib MHOTOYTOJIbHUKA, €CTH: a) 1 =0; 6) n=8; B) n=10.
20. Haiinure mepuMeTp M IUIOIIAAL KBaApaTa, €CJIM €ro JUaroHajlyd paBHBI:
a) 12\/5 cM; 0) 18 cm; B) aﬁ oM; T) X CM.
21. Bo cKoNbKO pa3 yBeIUYUTCS ILUIOLIAIb KBaApaTa, €CJIM €ro CTOPOHA YBEIUUUTCS:
a) B 3 paza; 0) B 7 pas; B) B 11 pa3?
22. Bo CKOJIBKO pa3 yMEHBUINTCS JUArOHalb KBaJApaTa, €CJIU IUIOMAAb YMEHbUIUTCS:
a) B 4 pasa, 6) B 10 pas; B) B (\/ﬁ —4)* pa3?
23. Bo ckonpko pa3 yBENWYHUTCS IUIOMIAb MPSMOYTONbHHUKA, €CIIH:
a) JUIMHA OJIHOW M3 €ro CTOPOH YBEJIHMUYHUTCS B 4 pasa;

0) JUTMHA KaXIIOW €ro CTOPOHBI YBEIMUYHUTCS B 5 pas;
B) JUJIMHA OJTHOM CTOPOHBI YBEIMUYHUTCS B 8 pas, a Ipyroi yMeHbIIUTCS B 3 pa3za?

24. Haiiaute miomans paBHobeapernoi tpamenun ABCD, y kotopoii Beicota BH paBHa 7 cM, a
touka H menut ocHoBanue AD Ha 7Ba OTpe3Ka Tak, YTO HAMOONBIINI M3 HUX paBeH 9 CM.

25. HaiiauTe miomans NpsIMOYTOJbLHOM Tpamnenuu ¢ OCHOBaHUAMHU 12 cM U 9 cM u OGOoKoBOil cTO-
pOHOI, paBHOH 6 cM.

26. BepmmHbl Tpaneunu pacrioyioKEHbI Ha OKPYXKHOCTH, paJlyc KOTOpOW paBeH 13 cM, a LEHTp
HaXxOJUTCS Ha OCHOBaHMM Tpameuuu. Haiiaurte miomans
TparneLnuy, eciid ee BblcoTa paBHa 12 cM. B

27. JlmaroHamu pom0Oa COOTBETCTBEHHO yBeiauumiu Ha 40% wu
20%. Ha ckoJIbKO MPOICHTOB YBEJIWYHMJIACH €r0 IUIOIAAb?

M
28. Paccmotpute pucyHok. 3Hast, uto AB=20cm, BH =12c¢wM,
AM =18cwm, Haiiaure muromaap Tpeyroiapauka ABC.
29. Ha 1 M* pacxoxyercst 100 r kpacku. CKOIBKO KPACKH TOTpe- 4 HN ¢

OyeTcst 11l IOKPACKHU CJICIYIOUICH MOBEPXHOCTH?

a) 0)

-
l—3 M —> 10

M

Teometpuss WA



30. Jdau mapamaenorpamm ABCD. Touka K nexuT Ha
npsimoii AD tak, uto AD = DK . Haiinure riomaib

napannenorpamvma ABCD, ecnu .y, =24 cm’. 4 D K

31. Haiiaure mmomans NpsSMOYTOIBHOTO TPEYTrOIbHUKA, 3HAS, YTO CyMMa JIJTMH €ro KaTeTOB paBHA
2
11 cM, a cymma mx kBagpaToB — 61 cm .

32. BprumcnnTe oMb Tpanelny, JHaroHaim KoTopoi paBHbl 113 cm u 17 cm, a ee Beicota — 15 cm.

33. Haiiaure paanyc Kpyra, 3Hasi, 9TO €T0 IUIOIIAIs paBHA CyMMe IUIOMIaiel IBYX JPYTHX KPYTOB,
pagrychl KOTOPBIX COOTBETCTBEHHO PaBHBI 5 ¢cM 1 12 cM.

H B B PassuBaem cnoco6HOCTM U TBOPUM

34. uaronams AC nmapamrenorpamma ABCD nepecekaet Boicoty BE B Touke O, Tak, 4To g—g =3 .

3
Haiingute miomanp derbipexyronbauka BEDC, ecnu tomans mapamieisorpamma ABCD

pasua 100 cm’.

Touka E mpunamiexur ctopone AD npsmoyronsauka ABCD Ttak, 4To g—gzﬂ. Haiinure
n

wIomiaap deteipexyronpuuka BEDC, ecnu tommans npsmoyronsauka ABCD pasna S.

W
9]

36. LleHTp OKPYXHOCTH, BIMCAHHON B paBHOOeApeHHBIN TpeyroabHuk ABC ¢ ocnoBanuem AC,

JIEUT BBICOTY BM B OoTHOLIEHHHU % Haiinure nepumerp u miomans TpeyrolbHUKA, €CIU
pagryc OKpY>KHOCTH paBeH 7,5 cM.

37. Haiigure tuiomane Tparmenuu ¢ ocHoBaHueM 7 ¢cM U 20 cM, IHaroHaiau KOTOpo# paBHEI 13 cMm

u SM CM.

Onpez[em/ITe MHOKECTBO BCEX TOUCK M, NpuHaJIC)KalllX BHYTPCH-

38

Hell obsactu paBHOOeIpeHHOro Tpeyroabuuka ABC ¢ ocHOBa-
=

nueMm AC, 3Has, 4TO .o/ s -

ABM

39. JlecTHuna onupaercs Ha BEPTUKAIBHYIO CTEHY U TOPU30HTaIbHBIN

nos. OHa cOCKanb3bIBAET MO CTEHE TaK, YTO €€ BEPXHHUE TOUKU
KOCHyTcsl nona. Haliiute niuuHy Iyru, ONUCBIBAEMOM TOUKOW A,
KOTOpast JIeKUT Ha CepeluHe JECTHULBI (CM. PUCYHOK), 3Hasl, 4TO 60°

JUIMHA JIECTHULBI paBHA 6 M.
40
41

HaiinuTe mnomanp Tpamneuuu ¢ OCHOBAHUSAMHU 2 €M M 3 CM U JAMaroHasiMu 3 cM U 4 cm.

BI/ICCCKTpI/Ica IpsAMOro yrijia npsaMOyroJibHOIro TpE€yrojbHUKa ACIUT THIIOTECHY3Y B OTHOIICHUHN
3 : 4. Boruucaute 1iomaap TPeyroibHUKa, €ClIM JJMHA TUIOTEeHY3bl paBHa 35 cM.

N

42 B c

Touku M u N 5exar Ha CTOPOHAX COOTBETCTBEHHO

AD u BC npsmoyronsauka ABCD (cM. pUCYHOK)
DM CN .
TaK, 94TO m:O,ZS, W:Z Haiinute .o/ ,,,,, 130 cm?

=130 cm’.

B paBHO6OKy}0 Tpaleunuo BIIMCaAHA OKPYXHOCTb

-~

€CIH oofy

43

pamuyca r. Haiiaure miomans Tpaneuu, eciu ee M
Oosbliiee OCHOBaHME B 2 pa3a JJIMHHEE MEHBIIErO
OCHOBAHMSI.

44. TlocTtpoiiTe 4 HEKOHIPY3HTHBIX 3KBUBAJIECHTHBIX TPEYTOJIbHUKA.

45. Pa3pnenute TPEyroibHUK Ha 5 3KBUBAJICHTHBIX MEXIY COOOH TPeyrolbHUKOB.
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UTorosbin

I BapuaHr

1. lononnure:
a) [Inomans mpsIMOYTroJILHUKA CO CTOPO-
Hamu 4 cM U 8 cM paBHa
6) ITnomaas MPSIMOYTOIBHOTO TPEYTOIbHU-
Ka ¢ kareraMu 6 cM u 11 cM paBHa
B) Ilnomanp mapamienorpamMmma ¢ OgHOH
u3 cTopoH 18 cM u BBICOTOM 5 cM, mpoBe-
JIEHHOM K 3TOH CTOpOHE, paBHA
r) [Inomans pomba ¢ auaronansmu 13 cm
u 9 cM paBHa

. ABCD — nipsiMOyroJibHasi Tparenus.

3 CM—>| c

B

.

A

|D
5 cMm >

a) Haiinute momans tpanermu ABCD.

6) Borauciure AP.

B) HailinuTe rmomans 3akpameHHONH 9acTu
pHUCYHKa.

. Paccmorpure pucynok. Haiinure:
a) TUIoLab Kpyra;
0) mIoImas 3aKpAIICHHON YacTH PUCYHKA.

12 cm

6 cMm
9 cm

4. Jlausr Touku A(-7, 2), B(-3, 10), C(9, 4).
Haiinure: a) mumormaas tpeyronsauka ABC;
0) koopauHaThl Touku D, ecniu ABCD —
PSIMOYTOJILHUK;

B) miommaap npsmoyronsauka ABCD.

Bpems evinoanenus
pabompor: 45 MUHYT 5

4

TeCT

Il BapuaHTr

. Jononuure:
a) IInomans mpsIMOYTOJILHUKA CO CTOPO-
HaMu 5 cM 1 7 cM paBHa
6) ITnomaas MPSIMOYToJIBHOTO TPEYTOJIbHHU-
Ka ¢ kareraMu 14 cM u 4 cM paBHa
B) Ilmomanp mapaiienorpaMmma ¢ OgHOH
13 CTOpOH 12 cM BBICOTOM 6 CM, TPOBE/ICH-
HOH K ATOW CTOpOHE, paBHA
r) [nomans pomda ¢ muaroHamsimu 11 cm
u 8 cM paBHa

. ABCD — npsiMOyroJbHUK.

B Scm

3 cM—>

A
a) Haiiqute BF.
0) BeruncuTe mioma/p 3aKpaiieHHON YacTh

D

NIN
(=)}

£

pHCYHKa.
B) Haifnure mnomans tpeyronsunka AED.

. Paccmorpure pucynok. Haiinure:
a) TIolaab Kpyra;
0) mIoImab 3aKpAIICHHON YacTH PUCYHKA.

12 cm

2

16 cm
4. Jlauser Touku A(-10, 4), B(2, 10), C(6, 2).
Haiigure: a) rumormmaap tpeyronsauka ABC;
6) koopauHaThl Touku D, ecniu ABCD —
NPSIMOYTOJILHUK;
B) miommaap npsmoyronbauka ABCD.

CxeMa OlIeHNBaHHUSA TECTA

OTMeTKa 10 9 8 7 6 5 4 3 2 1
K-Bo 6annoe|34-33|32-30 | 29-26 | 25-22 | 21-18 | 17-14 | 13—10| 9-6 5-3 | 21
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N Mnhasa N
MHoOrorpaHHmku

§ 1. MHOrorpaHHuku

AN

A% PaccMoTpuTe IOBEPXHOCTH KAKJIOTO MPEIMETA, H300PKEHHOTO HA PUCYHKe 1.

® ® @
Puc. 1

a) OtbeprTe MpeaMETHI, OTPaHMYCHHBIC MHOTOYTOJIEHBIME IIOBEPXHO CTSIMU.
0) HazoBuTe n3y4eHHbIE paHee FTeOMETPHUECKUE Teja, MOCTH KOTOPBIX H300paKeHbI Ha

JTaHHOM PHCYHKE.
B) Kakue u3 u3BeCTHBIX BaM r€OMETPHYECKUX TET UMEIOT TpaHu, pedpa, BEPIUIHHbI?

Omnpenesenus

¢ MHOrorpaHHMK — 3TO F€OMETPUUYECKOE TEeJI0, OTPAHUYCHHOE MHOTOYTOJbHBIMHU
MTOBEPXHOCTSIMH.

MHOTOoyTONIBHBIE TOBEPXHOCTH HA3bIBAIOTCS IPAHAMM, CTOPOHBI TPaHEH — pedpamu,
a UX BEPIIMHBI — BEPIIMHAMH MHOTOTPAHHHUKA.

¢ OTpesok, COCTUHSIONUN IBE BEPUIMHBI, HE MPUHAICKAIINES OTHOW IPaHU, HAa3bl-
BAeTCsl AUATOHAJIbI0 MHOTOTPAHHUKA.

3ameuanue. VIHoraa Mbl Ha3bIBa€M I'PaHb MHOTOI'PAHHUKA I10 HA3BaHMIO MHOT'OYTOJIbHIKA,
KOTOPBII OrpaHUYMBAET ITY IPaHb.
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MuororpaHHukmn

Bl NPUMEHUM B G

Jan ky6 ABCDA,B,C,D, (puc. 2). N | rpars
DD,C,C — rpanb, [A4,]— pebpo, 4 Iy 7 e
D — BepmmnHa u [B,D]— anaronans KyoOa. 1 1 \\ !

I

* Ha3oBuTe BCe OCTATbHBIC HIEMEHTEI : \ c

xy6a ABCDA,B,C,D,. B N]TTOX
/// \\ \BepumHa
A D pebpo

& Puc. 2
/4
& Kak npaBujibHO nocTpouts Ky6?

@ Crpoum KBaapar, 3aTeM U3 LIEHTPA KBaIpaTa, IBUTasCh BBEPX, CTPOUM JIPYroi KBaapar,
KOHTPYJHTHBIN TiepBoMy (puc. 3).
@ CoenuHsieM COOTBETCTBYIOIIUE BEPIINHBI THX BYX KBaIPaTOB.

® C moMoIIIpIO JTACTHKA ,,pa30pBEM** HEBUAUMEBIE pedpa.

1
1
I
I
1
|
I
—_—_——F-—=

® &) ®

Puc. 3

* BeromuuTe, 10 KaKko# GpopMyre MOKHO BEIYHCIIHTE TUIONIAh TIOJHON OBEPXHOCTH U
00BeM Ky0a, a 3aTeM HaiIuTe IUIOMIA b IIOJTHOM MOBEPXHOCTU U 00BeM KyDa, pedpo KoToporo
paBHO 6 cM.

YnpaxHeHna u 3apadv
B ®dukcupyem 3HaHus

1. PaccmoTpure pUCyHKH M HalIuTe, CKOJbKO I'paHEH MMEeT Ka)blii MHOTOTPAHHUK:

a) 0) B)

i

/
JE-\->
7
I
|

e
e

s

\Y \

T e REE



2. CKOJIbKO JAHMAaroHalicii MMeeT KaXKJblii W3 MHOTOIPAHHHMKOB, M300paKCHHBIX B 3aJaHuu 17

3. Kakue u3 3a1aHHBIX KyOOB MOTYT UMETh
JAHHYIO Pa3BepTKy?

A B

BribepuTe MpaBUIIBHBIA BapUAHT OTBETA:
a) AuB;
6)CuD;
B)AuD; C D
r) BuD.

4. BbIUMCIINTE TUIONIA/Ib TTOJIHOW MOBEPXHOCTH M 00beM Ky0a, pedpo KOTOpOro paBHO 3 cM.
5. Haiimure o0beM M IUIOMIA/Ib TTOJHOW MOBEPXHOCTH Ky0a, €Ciii CyMMa JUTHH ero pedep paBHa 48 cM.

6. Brraucnure momaaps MOTHOW HOBEPXHOCTH U 00beM Ky0a, AMaroHalb KOTOPOTO PaBHA 23 em.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM
7. KakoBa BMeCTUMOCTH (B JIMTpax) KaHUCTPBI, €ClIM OHA UMeeT ¢popmy Kyba ¢ pedbpom 30 cm?

8. Muia xoueT crenarh KopoOky B Gopme Kyda, 0e3 — —

a) 0)
KPBIILIKY, HO ¢ ABOMHBIM qHOM. Kakyio U3 passep-
TOK OH JIOJDKEH UCIIOJIb30BaTh? | | |
9. O6beM kyba paBeH 125 cm?.
Bbrunciure miomnaas moyHOM MOBEPXHOCTH KyOa. — )
r
10. Haiinure 00beM Ky0a, €ciii IUIOWab €ro MOIHOI B) — ] ]

[IOBEPXHOCTH paBHaA 24 cMm?.

11. CkosbkOo BeCHT JendHOH KyO, pedpo KOTOporo
paBHo 20 cm, ecnu 1 am3 npna Becut 0,9 kr?

12. Cymma mromaneil O0KOBBIX rpaHel KyOa paBHa 216 cm?. Haiigure nnuHy auaroHanu kyoOa.

H B B PassuBaem cnocoGHOCTM U TBOPUM
13. HaiinuTe momaas NOJIHON NOBEPXHOCTH Ky0a, 3Hasi, UTO €ro JIMaroHallb JUIMHHee pedpa Ha 1 oM.
14. Jlan xy6 ABCDA'B'C'D’, y xoroporo AB =4 cm. Haiimure:

a) paccrostaue ot D’ jio B; 6) paccrosiaue ot D’ 0 AB.

15. B xy6e ABCDA'B'C’'D" Touxa P — cepenuna otpeska [C'D’] u AP =847 cm. Haiinure
IUIOIIA b TIOJHON MOBEPXHOCTH U 00BbeM KyOa.

C
16. TlnockocTth mepecekaeT Ky0 (Kak MOKa3aHO HAa PUCYHKE) TaK, 4TO B ;

MOJY4YEHHOE CCYCHHE — MPSIMOYTOJIbHHK. T |
AHATOTHYHO TOKAXHTE, KaK HAaIO IOCTPOUTH CEUCHHE, YTOOBI : |

|
IMOJTYYHUTh: ) JI_ e _j_D
a) paBHOCTOPOHHUII TPEyTOIBHUK; Jem =
6) mpaBUIbHBIA HIECTHYIOJIbHUK; A/

B) paBHOOOKYIO TpaIlCIHIO.

17. W3 27 opuHAKOBBIX MaJICHbKAX KYOMKOB MOCTPOUIH 00JbiIoN Ky0. CpaBHUTE IUIOIIAAb MOTHOM
MOBEPXHOCTH OOJBIIOro Ky0a C IUIONIAbI0 TeNa, MOTYYSeHHOTO MOCie YIaleHUs] BCEX MalleHb-
KHX KyOMKOB, PacHoOJIOKEHHBIX TPU BEPIIMHAX OOJIBIIOro Kyoa.
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§ 2. Npuama

E'l/f Jlroburenp momMedTaTh TPE3UT O TIOCTPOIKE OONIBIIOrO JIoMa ¢ Hac-
CCHHOM IPSMOYTONIEHOH (OPMEIL, pa3Mepsl KoToporo 10 M x 5 M. Yemy
OyJeT paBHa BMECTUMOCTh OacceifHa, ecim ero ryOnHa cOCTaBuT 2 M?

Juts pemieHus 3TOH 3amavd, M3YYHM CIICIUAIBHBIA KIIAaCC MHOTO-
TPAaHHUKOB — MPH3MBIL.

HccnenyiiTe BHUMaTEIBHO TTaparpad U CKaxuTe, Ha Kakoe reOMeTpH-
YeCKOe TeJI0 MOXOXK Oaccein?

2.1. OnemeHTbl Npu3mbl. Knaccndpukaumsa npmsm
HaHOMHHM, 4TO ABC nJIOCKOCHmU napajjiejibHpl, CCJIIN Yy HUX HET O6IHHX TOYCK.

Onpenesiennst

¢ Ilpu3moli Ha3bIBaeTCSI MHOTOTPAHHUK, OOpa30BaHHBIM ABYMsI KOHIPYSHTHBIMU
napajuieIbHBIMU TPaHIMU (OCHOBAHHS) M BCEMH OTPE3KaMH, COCAUHSIONIMMU
COOTBETCTBYIOIIME TOUKH 3THX ABYX I'paHeil. | paHu Mpu3MBbl, OTIIMYHBIE OT OCHOBA-
HHH, Ha3bIBAIOTCA OOKOBBIMM rpaHsiMu. CTOPOHBI OOKOBBIX TpaHEll Ha3bIBAIOTCS
00KOBBIMH pedpaMu.

¢ MHOXECTBO TOUEK MPHU3MbI, HE NMPHHAJICKAIIUX HU OCHOBAHUSIM IPU3MBI, HU
OOKOBBIM TpaHsM, Ha3bIBACTCS BHYTPeHHel 00J1aCTbI0 MPH3MBI.

Kaxk npaBmiio, Ipy 0603Ha4eHIU HPU3MBI CHaYasa C,
nunIeM OyKBbI BEPIIMH HUKHETO OCHOBAHMSL, 4 3aTEM OCHOBAHME
OyKBBI BEIINH BEPXHETO OCHOBAHUS. B

Ilpumep D,

[Ipu3ma, n3o0paxxeHHast HA pUCYHKE 4, MOXKET
Ob1Th 0003HaueHa ABCDEA,B,C,D,E,.
A B,C\DE, —ocnoBanue, EE D D — 6okopas ' GokoBast

rpassb, a [EE|] — OokoBoe pedpo ATOH HPH3MBI. rpaHb

+ CKoJIBKO GOKOBBIX pebep y MPHU3MBL, B 6020306
n300pakeHHOI Ha pHCyHKe 47 D pebpo
A muaronaneit? Y E

Ha ocHoBanun onpezneneHns MprU3Mbl MOJKET OBITH JOKa3aHa Puc. 4

Teopema 1

CoOTBETCTBYIOIINE CTOPOHBI OCHOBAHUH MPU3MBbI [TapaJuIEIbHbI U KOHIPY3HTHBI.

Takum 0Opa3om, B cirydae Ipu3Mbl, H300paXKEHHOH Ha pUCYHKe 4, noiyuuM AE || 4 E,
u[AE]|=[AE,], AB||A B, u [AB]=[AB,] ur 1.
* [IpumenuB Teopemy | ¥ pU3HAKA MapajlIeIorpaMMa, TOKaXHTE TEOPEMBI 2 U 3.

Teopema 2
BokoBble rpaHn IpU3MBI SBIISIOTCS apajlieIorpaMMaMu.
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Teopema 3
Bce 6okoBbIe pedpa Mpu3Mbl KOHTPYIHTHBI MEXITy COO0M M TapaslieIbHBI.

Onpenesienune

|d
IIpsiMasi nepneHAUKYJISAPHA IVIOCKOCTH, €CJIM OHA
NEepHeHANKYIApHA IBYM IEPECEKaIOMUMCs IPSIMbIM o |

|

9TOM TUIOCKOCTH (puc. 5).

Puc. 5
JIt060i1 0Tpe30K, MePIeHIUKYISIPHBIN ITOCKOCTSM OCHOBAaHUH MPU3MBI, KOHIIBI KOTOPOTO

NPUHA/UIEKAT JaHHBIM IIOCKOCTSIM, HAa3bIBACTCSI 661COMON TIPH3MBI. [IJTHHA 3TOTO OTpe3Ka
TaK)Ke Ha3bIBACTCSI GbICOMOIL.

Eciu GokoBbie peOpa MPU3MBbI TEPIICH M-
KyJISIPHBI TIOCKOCTSIM OCHOBAHUI, TO IPH3Ma
Ha3bIBACTCS MpAMOU npusmoi (puc.6 a)), B

1

1
NIPOTUBHOM CJIy4a€ — HAKAOHHOU RPUZMOIU :
(puc.66)). 3ameTuM, YTO OOKOBBIE IPAHU NPSA- |
MO ITPU3MBI SIBIISIOTCS MPSMOYTOJIbHUKAMHU, a l
6oKoBbIE pedpa — €€ BBICOTaMHU. .

[Ipstmast mpr3Ma, 0CHOBAHUSIMU KOTOPO SIB- (17 = A
0)

JISAIOTCA MMPAaBUJIbHBIC MHOTOYT'OJIBHUKH, Ha3bl- a)

BACTCSl MPABUALHOU NPUIMOIL. Puc. 6

HpI/I3MI>I KJ'IaCCI/I(bI/IL[I/IpyIOTCH B COOTBETCTBUU C MHOT'OYT'OJIbHUKaMH, JIC)KAILIUMH B OCHO-
BaHUU: MPeEy2ObHbLE, YUeMbIPEX)20AbHbIe, NAMUY2OIbHbIe, WeCUY20bHble U T. II.

Ha pucynke 6 0) n300pakeHa HaKJIOHHAS TISITUYTOJIbHAS TPU3Ma.

.
9/
7

&~ PaccmoTpuTe cxeMy 1 00paTHTe BHUMAHHE HA KIACCH(HKAITHIO YeTHIPEXYTOMBHO PH3MbL.

UeTblpeXyroibHble MPU3MbI

— T~

OOKOBEIE

ebpa
Haxnmonnsie [Ipsimbre ‘] Py
€TBIPEXYTOJIbHBIE PU3MBI YETBIPEXYTOJIbHbIE IIPU3MBI TICPTICEAHMIYIPHE
g
pexy P pexy p OCHOBAaHMSM
; \
[Ipou3sBosbHbIe Hakmonnprii [Ipou3BOJIbHbIE MPAMbIE [psamoii
HaKJIOHHBIC Qnapannenermnez[ YETBIPEXYTOJbHBIE MPU3MBI napannenennneaQ
I ‘/‘/%Honaﬂnﬂ -
OU3BOJIbHBI N
OCHOBAHHS — p IpaMoi IIpssMoyronapHbIi napayIeorpaMMbl
napajuiesenumnes
napajieI0rpaMMbl napanrenenumes p .

OCHOBaHHUS —
NPSMOYTOJIbHUKHU

« K KakoOMy BUAY YETBIPCXYTOJIbHBIX MPU3M OTHOCUTCSA MpaBUJIbHAA YCTBIPEXYTOJIbHAA
npusma? OOocHy#Te.
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MuororpaHHukmn

Bl NMPUMEHUM

:’3'// Jlan npsmoyronbubli napamnenenunen ABCDA B,C,D,, y xotoporo AA =10 cwm,
AD=8cm, DC=6cm (puc. 7). Haiiaure A4,C.

Pewenue:

AC?* = AD* + DC? (1), —‘» tak kak [AC] — nquaronans npsimoyroibuuka ABCD.

AC*=A4A4>+AC* (2), ——> rak kak A4, AC npsSMOyTONBHBII, ¢ PAMBIM yIIIOM A.
AC?*=AA* + AD* + DC*. —— nozcrasnm (1) B (2).

Deci,
A A=10*+8> +6* =200 = —> /200 =+/100-2 =+/100 - /2 =104/2.
=102 (cm).

Omeem: 10\/5 CM.

Teopema 4 (Teopema IMudaropa B npocTpaHcTBe)

KBazgpar nuaronany npsMoyroabHOTO MapajieIenunesia PaBeH CyMMe KBapaToB TPeX
JIMHENHBIX U3MEPEHUM 3TOr0 NapajIeIeIuIIea:
2 2 2 2
d =a +b +c (puc. 8).

B, G
4 |
T D1 B’
J i ,
|\\ 1 ¢
1 N ! A
1 N -~ ! C
S 4L d c
1 N | \\\
1 N 1 ~<
N PR B =Y
'B \ P C
JS === == = s
---71/C ’
/r——’ ? ] b y p b
A D a D
Puc. 7 Puc. 8 Puc. 9

2.2. MNnowanb GOKOBOV NMOBEPXHOCTU, MJowW,aab NMOJIHOM
NOBEpPXHOCTU U 00BbEM MPU3MbI
:‘Léa) HaueptuTe pasBepTKy MpsSMOYTOJBHOTO Mapauielienunena, n300paKeHHOTO Ha pH-

cyHke 9.
0) Beruncnute muromaau 60KOBO M MOJTHOM MOBEPXHOCTEN MapalljieNenuIieia.

Pewenue:
a) Ha pucynke 10 n3o6parena paseprka mapamnerenunena ABCDA'B'C'D’.

6) [Tycts .«/; — momags OOKOBOI MOBEPXHOCTH, @ ./, — IJIOIIA (b IOITHOH IIOBEPXHOCTH
napaienenunena AB CDA'B'C'D’.
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iy =il yppyp oA e T oAy t ol g, = ac+be+ac+be=2ac+2bc=2c(a+Db).
iy * ol ygop F ol gy = s +ab+ab=2ac+2bc+2ab =2(ac+ bc + ab).

2
&
Il

v ’

O0benuHeHne OOKOBBIX TpaHei B C

IIpU3MBbl Ha3bIBAETCS HOKOBOIl NO-
6€PXHOCBIO TIPU3MBIL.

ITnowaow 60koeoii nosepxnocmu g’ B C c’ B
HPHU3MbI 0003HAYAIOT: /.
ITo1a16 OCHOBAHHS IPU3MbI 060- b
3HAYAETCA: .o/, . ,
- A4 ¢ 4 a D ¢ D 4
Ilnowaos nonnoit nosepxnocmu
paBHA CyMMe IUIOIIAAU OOKOBOI MMO- ¢
BEPXHOCTH U IUIOIAJCH €€ OCHOBAaHHUH
¥ 0003HAYAETCSL: .o/, . A D’ Puc. 10

Teopema 5

ITomans MOJHOW TMOBEPXHOCTH MPSMOYTOJIBHOTO MMapauiefenuneaa ¢ H3MepeHHs-
MU a, b, ¢, Berancnsercs no gopmyine .o, =2(ab + ac +bc) (puc. 8).

Macmepcnas. N3roroBeTe U3 KapTOHA MPABUIIBHYIO IIECTUYTOJIBHYIO ITPU3-
My, OOKOBBIE pedpa KOTOPOH paBHBI 9 CM, a CTOPOHBI OCHOBAHUS — 5 CM.

b

Teopema 6

[Tnomraas 6OKOBOI MOBEPXHOCTH MPSIMOM TIPU3MBI paBHA MPOU3BEICHHUIO TEPUMETPA
OCHOBAHWSI ¥ BBICOTBI MPHU3MBbI (MK JITHHBI OOKOBOTO pedpa).

Hokaxxem Teopemy 6.
Venosue:

Iycrs a,, a,, ..., a, — CTOPOHBI OCHOBAHUS MPIMOM IIPU3MBI U
h — BeIcoTa npusmsl (puc. 11).

3aknouenue: f
oly=P-h, tne P=a,+a,+...+a,. a, /:j___
Jokazamenscmeo: 117 -
@ BoxoBble rpaHu TIPsIMON NPHU3MBI SBIISIOTCS MPSIMOYTOJIbHUKAMH. aN\H a,
@ Ay =k, +.dy ...+, THE .o/, — IIOIANE OOKOBOW TpaHU C a,
Puc. 11

mMepeHusmu d, uh, i€ {l, 2, ..., n}.
@ A =a,-h, ie{l,2,..,n} (cormacao @ u Q).
@ Tloacrasue @ B ), MOIyIHM:
ody=a,-h+a, -h+..+a, -h, ic{l,?2,.., n},

ody=(a,+a,+..+a)-h=P-h (aurn). B
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MuororpaHHukmn

=
@ Brruuciure 00beM NpAMOYTOIBLHOTO HapaLIENenuIena, M3MEPEHHs KOTOPOro a =4 cm,
b=3cMm, c=5cm.

Pewenue: .

{
:

OcHoBaHue napajenenunesa ,,amemniaet 4-3 =12 (ksaa- ! ‘i_,z

paToB), IIOIIAAb KakI0ro KBajgpaTa pasHa 1 cM” (puc. 12). ' ! :

Ha xaxxpIit KBaipaT MOYKHO YCTAaHOBHUTB KyOHK, peOpO KOTOPO- R -i"f

ro 1 cm. Takum 00pa3om, OCHOBaHHE MapauiesenuIeaa ,,BMe- ; H ,:

maet* 12 kybukoB. Tak kak BbICOTa ATOTO CJIOS paBHA 1 cM, ':r :

a BBICOTA MapaJuIelienuIe/a — 5 CM, TO MapaiIeNeuIIe]T COCTOUT P Clbebdbebch ey

u3 5 cinoes. CrieroBaresibHO, 00bEM MPSIMOYTOJIBLHOTO apasiie-

JIeTiineaa paBeH:

12-5=60 (c).

Omeem: 60 cnr’. Puc. 12

O0600IIUB pe3ysbTaT 3a1a4H, MTOJTyIUM

Teopema 7

O0beM MPSIMOYTOIBHOTO MapaiIesIenuIIeaa PaBeH mpo-
U3BEJICHUIO TPEX €ro JMHCWHBIX U3MEpEHui: 7 = abc
(puc. 13).

—————t ————

Tak kak 0OCHOBaHHE MPSMOYTOJIbHOTO apaJulesIenune a 4
SIBISIETCS] TIPSIMOYTOJIBHUKOM, TO (hDOPMYITy U3 TEOpembl 7 )l b
MO>KHO 3aIIMCaTh CIAECIYIONIIM 00pa3oM:

V=l e (%), “

““ocu

e .of Puc. 13

OCH

=a-b —1uIomaas OCHOBAHUS NapasliesIenuIea.
Bonee Toro, MOXXHO 10Ka3ark, 4To opmyna (*) BepHA A JIFOOOH IPH3MEL.
CrnenoBarenbHO, IMEET MECTO

Teopema 8

O0beM 000 MPU3MBI PaBEH IPON3BEICHHUIO €€ OCHOBAHUS HA BHICOTY.

HEl NPUMEHUM

4
5; OCHOBaHI/IH IMPU3MBI — MapajuICI0rpaMMBbI. OJ:[Ha M3 CTOPOH MapaijicjiorpaMMa paBHa
6 cM, a BBICOTA, TPOBEACHHAS K 3TOM CTOpOHE, paBHa 4 cM. Bricota mpusmsl — 14 cM.

Haiinnte 00beM MpHU3MBI. B’ C’
Pewenue: , : D
Iycts ABCDA'B'C’'D’ — naunas npusma (puc. 14). :
Torna 7, = 5cp * b, THE h — BBICOTA PU3MEL !
I
y — — — B
ol yep =BM - AD=6-4=24 (cM’). %___ _____ c
- CM
T . = 2414 =336 (cm). 4 -

. M  6cMm D
Omeem: 336 cm. Puc. 14
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KOTOpPOTO paBHBI 5M, 10 M 11 2 M. 3HaunT, ¥ =5M-10 M-2 Mm=100 »’.

B dukcupyem 3HaHus

BwmecrumocTs Oaccelina paBHa 061>eMy IpsAMOYTOJIBHOIO IMapajijiejiennuneaa, MU3MEpeHus

Omeem: 100 v,

T

=

4
z

. Pewrenvie 3amaun 1 1© (cM. Hawano naparpacda):

YnpaxHeHus v 3apaumn

1. Onpeznenure pa3BepTKy TPEYroabHOI IPU3MBIL.

A/

Bl

N~

c

a)

0)

B)

2. HaueptuTe pa3BepTKy HpsAMON MPAaBHIBHOW TPEYTOJIbHOM MPHU3MBI, Y KOTOPOM:
a) CTOpOHA OCHOBaHMs paBHa 2 ¢M U BbIcoTa — 4 CM;
0) CTOpOHAa OCHOBaHHUS pPaBHA 3 CM M BBICOTA — 2 CM.

3. Iepeueprute TAONUIly B TETPaJb U 3aMOJHUTE CIOBOM /[d, €CIM T€OMETPUYECKOE TEJIO HMEET

4. HaiinuTe momab NOJIHON MOBEPXHOCTH U 00BEM IIPAMOYTOIBHOIO Mapajieenuneaa, CTOpOHbL

5. Berumcaute miomaas O0KOBOW MOBEPXHOCTH, IUIOMIAb MOJTHOM MOBEPXHOCTH U JNTUHY THATOHAIIN
MPSIMOYTOJIBHOTO TIapaJuIeTIenuIie1a, €CIIM CTOPOHA €r0 OCHOBAHMS paBHA 8 CM, TUIOIIAIh OCHO-

yKa3aHHOE CBOMCTBO.

YersIpex-
yroybHas
pu3Ma
(mpous-
BOJIbHAS)

IIpsimo-
yrojbHas
YeTBIPeX-
yTOoNbHas

npu3Ma

IIpaBuib-
Hast
YeTBIpeX-
yTOJNbHAs
mpu3Ma

[Tapasnne-
JICTIHIIe /T
(mpous-

BOJIbHBII)

IIpsimoit
napaiie-
JIeTIUIe T
(mpous-
BOJIbHBII)

[Ipsimo-
YTOJIbHBIN
napajnie-
JIeTTUTIE N,

Ky6

B ocHoBanuu —
YETHIPEXYTrOJIbHUK

Ja

Jla

Ha

Ha

Jla

Ha

Ha

Boxossie pedpa
HEePIICH TUKYIISIPHBI
IUIOCKOCTH
OCHOBaHUS

Ja

Ha

B ocHoBanum —
napasuiesorpamMm

B ocHoBanum —
MPSIMOYTOJTBHHAK

Boxosble rpanu —
apajsieaorpaMMsl

B ocHoBanuu —
KBaJIpaT

Bokosble rpanu —
KBaJIpaThl

OCHOBaHMS KOTOPOIO PaBHbI 6 ¢M U 7 €M, a BbICOTa — 5 CM.

Bauus — 40 cm2, a 06beM mapatenenunena — 240 cm’.
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MuororpaHHukmn

H B dopmupyem cnoco6HOCTU M NPUMEHSIEM

6. Haiinure miomans MoaHOM MOBEPXHOCTH MPSAMOYIOJBHOIO Mapajjelenunesaa, eciaid CTOpoHa
€ro OCHOBaHHUS paBHa 4 cM, IUIONIAb OCHOBaHUs — 24 cM?, a 00beM — 168 cm’.

B |

. IlepuMeTp OCHOBaHMS NPSIMOYTOJIBHOTO Mapaienenunesa paseH 40 ¢M, a IIomans ero 60KoBOi
nosepxuoctu — 400 cm?. Haiinure o0beM napajiesenuriesia, 3Has, Yro [UIMHA €r0 OCHOBAaHUS Ha
4 cM Oosiblle IIUPHUHEL

8. O0BbeM MpsIMOYTOJIBLHOTO Napasuienenunena pased 90 cm®. Buiuucaure miomiaa GOKOBOH u
TOJIHOIM TIOBEPXHOCTEH Mapasuieienurnea, €clid CTOPOHBI €r0 OCHOBAHMS PAaBHBI 3 CM M 5 CM.

9. Bpruucnure miomans O0KOBOH MOBEPXHOCTH M 00bEM HMPaBHIILHON TPEYroIbHOW MPU3MBI,
CTOpPOHA OCHOBAaHMS KOTOPOW paBHa 6 cM, a BBICOTa — 7 CM.

10. O6beM MPaBWIBHON TPEYTOJABHOM NPU3MBI paBeH 36 cM’. Berumcnure miomanau GOKOBOH u

MOJIHON TOBEPXHOCTEW MPHU3MBI, €CIIM CTOPOHA €€ OCHOBAHHUS paBHA 4 cM.
11. Bce pebpa mpsiMoil TpeyroJibHO#M MpU3MbI PaBHbBI 2\/3 cM. Brruncnnte 00beM mpu3MBL.
12. [nomaas ocHOBaHUS MPaBUIBLHOW TPEYTOJBbHON MPU3MBI paBHA 16\/§ cm’. Brrumcnure mio-

maab MOJHON TIOBEPXHOCTU U o0beM IMPpU3MBI, 3HasA, YTO BbBICOTA NPU3MBbI B IBa pasa MCHBIIC
JJIAHBI CTOPOHBI OCHOBAaHMA.

13

3Has1, 4TO CTOPOHA OCHOBAHHUS MPABUIBHON TPEYTOJIBHON MPHU3MBI paBHA 3 CM, a IUIOMIAAb
GOKOBOI TIOBEPXHOCTH — 45 cM?, HalaUTE 0OBEM DTOM MPU3MBEIL.

14. TlepumeTp OCHOBaHUS MPABWILHOW TPEYTOIBHOW MPU3MEI paBeH 15 cM. Brramcnure mimomanb

MIOJTHOW MOBEPXHOCTH M 00BEM IPHU3MBL, €CIIH €€ BBICOTAa paBHA 7 CM.

15. lmaroHanu Tpex rpaHed MpsIMOYTOJIILHOTO Tapajlielenuriesia, CXOIIIINecs B OAHON BEPIINHE,

paBubl 1 cM, 2 cm, 3 cm. Haliaure nuaronans mapaienenumnenia.

16. Berumcnure mioiiaap OOKOBOW MOBEPXHOCTH, IJIOIIA/Ib MOJHOW MOBEPXHOCTH U 00BEM MPABUIIb-

HOM 4YeTHIPEeXyToJbHOM MPU3MBbI, CTOPOHA OCHOBAaHUS KOTOPOH paBHa 4 cM, a BbICOTa — 7 CM.

17. Beraucaute 00beM MPaBUIIBHOW YETHIPEXYTOJBHON MPU3MBI, TUIOIIAJb OCHOBAHUS KOTOPO#

paBHa 25 cM?, a IUIOIanb OOKOBOI MOBepXHOCTH — 160 cM>.

18

CTopoHa OCHOBaHHsI MPABUILHOW YETHIPEXYTOJIBHOM MPU3MBI paBHa 6 CM, a €¢ 00beM paBeH
432 cm’. Berumcnute miomaain O0KOBOH M TIOJHOM IMOBEPXHOCTEH MPU3MBI.

19. Metammndeckuii CTepKeHb UMeeT (opMy NPaBHIBHOI TPEYTroIbHOI MPU3MEI, CTOPOHA OCHOBA-
HUS KOoTOpoit paBHa 10 cM, a BeIcoTa IM. BerumenuTe maccy cTep:kHs, 3Hasl, 9TO IUIOTHOCTB
MeTamna pasHa 7600 kr/m’.

20

Juaronans OOKOBOH IpaHU IpaBUIBHON YETHIPEXYIOJIbHON HpU3Mbl paBHAa 13 cM. 3Has, uTO
IUTOIIA (b OCHOBAHHSI IPU3MbI paBHa 25 cM’, HaliuTe ee 0OBEM U TUIONIA (b OJTHON TTOBEPXHOCTH.

21. O0GbeM NpaBUILHON YETHIPEXYTOJILHON NpU3Mbl paBeH 128 cm’, a ee Bricota — 8 cm. Haiiure

Ionia M OOKOBOH ¥ TOJIHOM MOBEPXHOCTEH.

22. CTopoHa OCHOBaHUS IPaBUIBHON IIECTUYTOJbHOM IPU3MbI paBHA 3 CM, a €€ BbICOTa — 5 CM.

Hatigure momanb OOKOBOM TIOBEPXHOCTH, IIOIIAAb MOJTHOMN TIOBEPXHOCTU U 00BeM MIPpU3MBI.

23. Haiipure miomna s MOJHOM MOBEPXHOCTH MPABWIIBHOM IIECTUYTOJBHONM MPU3MBI, €CIIH ILIOMAAb

€€ OCHOBaHUs PaBHA 54\/3 cMm?, a 00beM — 324 cm’.

24. Haiinute 00beM IPaBUIBHOMN LIECTUYTOIBHON IIPU3MBL, BEICOTA KOTOPOH paBHA 5 cM, a IUIOLIAIb
G0KOBOI TOBEpXHOCTH — 120 cM?.
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25.

Kakne u3 cnemyrommx uepTekeil He SBISIOTCS pa3BepTKaMU MPSIMOYTONBLHOIO HapasuleNneny-

eaa? |

a) 0)

26.

27

28

29.

30

31

Il B B PazsuBaem cnoco6GHOCTU U TBOPUM

32.

33.

34.

3s.

B) | r)

4 cm 8 cm

Ha pucynke u3o0paxkeHbl IBe IPaHH pa3BEepTKU
HNpsIMOYTOJIBHOrO mapainenenunena. Hainure

5cm

00beM mapasuienenumnesa.

JlmaroHanu TpaHeidl MpsAMOYTOJIBHOTO Mapalijiesieluiea COOTBETCTBEHHO paBHEI V41 cM,

4+/26 cM u 54/17 cm. Haiigure oTHOIIEHHE 00beMa Mapalie/ieue/a K JUIMHE ero uaroHasim.
B, C,

[lepumeTp ocHOBaHUS MPABHIHHOW MIECTHYTOJbHON MPU3MBI
o 2

paBeH 18 cwm, a 1Iomaas GOKOBOM MOBEPXHOCTH — 162\/§ CM". ]

Haitnure 00beM TIpU3MBL. A

Hana npmma ABCDA,B,C\D, (cM. pECYHOK).
Haiinure mmomans OOKOBOM MOBEPXHOCTH, €CIIU

_ 2 y, _ 2
*"/AA.clc—?’ CM", gy =4 cMm . Ble — — — -| -
>y

Haiinure runomaan 60KoBOW M MOJTHOM MOBEPXHOCTEH MPaBUIIb- y Sl -7

\l
a

HOIl IIECTHYTONBHOM IPU3MbI, CTOPOHA OCHOBAHHS KOTOPOI - ~
paBHa 2 cM, a 0bbeM 604/3 en. A D

Ilnomanu Tpex rpaHeil NMpsAMOYroJbHOIO Mapajulelenunena,
o 2 2 2 o
CXOJISIIMECS B OJHOM BepIIuHeE, paBHbl 6 M~, 6 M~ u 4 M~. Haiizute 00beM nmapajuiesenuena.

Bunon B ¢opme NpsSIMOYyroibpHOTrO Mapaienenuneaa, M3MepeHns KOToporo paBHbl 10 cM,
15 em u 20 cm, 3anonHeH Booitl. Comep:kumoe OUIOHA TIEPEIN B COCyl KyOuueckoi GhopMel,
pebpo koroporo paBao 50 cm. Uemy Oyzner paBeH ypoBEeHb BOABI B cocyze?

W3mepeHus npsMOYroibHOIO Iapajlielenuena npsiMo IpOIOpPLUUOHATIbHEL YuciaM 2, 3, 5,
a ero obbeM pasen 240 cm’. Haiinure:
a) MaroHaaM mapajnieienumnena; 6) nomaab MOJHON NOBEPXHOCTH Mapaienenuena.

ITo 60KOBOI OBEPXHOCTH KOPOOKH, UMEIOIIECH (opMy NPSIMOYTONBEHOTO Iapajuleenuesa,
o6o3nauennoro ABCDA’B’C’D’, monzer mypaseii u3 Touku A B Touky C’ — 1o Hamkpar-
yaitmemy myTtu. 3Has, uto AB =8 cM, BC=4 cmu AA = 12\/5 CM, HalauTe:

a) IIomans OOKOBOM MOBEPXHOCTH, IUIOLIAIb OJTHON IOBEPXHOCTU U 00BbEM NapalieenuIe/1a;
0) AMMHY NyTH MYpaBbsl.

8 Wal ~
Mana npasunbHas tpeyronbHas npusma ABCA'B'C’, y kotopoii AB = 8 cm, a quaroHans 60ko-
BOM rpanu paBHa 10 cM. Bplunciaure miomans MOJHON MOBEPXHOCTH NMPHU3MBI U €€ 00beM.

* JTOTIOTHUTENBHbIN MaTepHal
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§ 3. NMupamunpa

ty Kpebima Gaman uMeeT GopMy YeThIpeXyrodbHOW MHpa-
MHU/IBI, CTOPOHBI OCHOBAHHS KOTOPOU KOHT Py HTHBI U PaBHBI
10 M, a KOHTpy?HTHBIE OOKOBBIE pedpa paBHBI 13 M.
CKOJIbKO KpacKd HEOOXOAMMO Ui MOKPAcKH JaHHON
KPBILIH, €CJTH OJHOM GaHKH xBaTtaerT Ha 10 M’ mOBepx-
Hoctu?
Juia pemienus 3aga4yu U3yduM IpYroidl BUJ MHOTOTPAHHU-
KOB — NUpamuobl.

3.1. AnemeHTbl NUpamMugbl.
Knaccudukauua nupamug

Omnpenesnenue

IInpamMuaoii Ha3bIBAacTCS MHOTOTPAHHHK, 0OpPa30BaHHBIM MHOTOYTOJBHOI MOBEpPX-
HOCTBIO, Ha3bIBACMOH OCHOBAHMEM, TOYKOH, HE NIPUHA/IJICKAIICH OCHOBaHUIO (Bep-
IIMHA NHPAMM/bI), 1 BCEMU OTPE3KaMM, COCAUHSIOUIMMU BEPLIMHY MUPAMUIBI C
TOYKAMU OCHOBAHUSL.

OTpe30K, MPOBEACHHBIN U3 BEPLIMHBI TH-
paMuIbl MEPIEHAUKYISIPHO OCHOBAHHUIO, /S
HA3bIBACTCS 6blCOMOI MpaMubl. JlnuHa BCpIIMHA
9TOTO OTPE3Ka TAK)KE HA3bIBACTCS 6bICOM O B
TIHPaMHIBL.

Bokoeble zpanu nupaMuib SBISIIOTCS TPe-
YTOJBHUKAMH C O0IIeH BEPIINHON B BEPIINHE
nupaMugsl. OTpe3KH, COCAMHSIONINES Bep-
IIMHY THPaMUJIBI C BEPIIMHAMHI OCHOBaHUS,
HA3BIBAIOTCS HOKOGBIMU pedpamu.

MHOXeCTBO TOYEK MUPAMHU[IBI, HE MPH-
HAJUTICKAIINX HA OCHOBAHUIO MTUPAMHIBI, HU
OOKOBBIM TPaHsIM, HAa3bIBACTCS GHYMPEHH el
o00nacmoio nUpamuosl.

OO0br9HO, 0003HAYAST MUPAMITY, BHAYAJIC
MUIITYT OYKBY BEPIIMHBI MUPAMUIBI, & 3aTEM A D

bICOTA

OOKOBOE
pebpo

OoKoBas
rpaHb

OCHOBaAHHCEC

OYKBBI BEpILIHH OCHOBAHHS ITON MHPAMHUJIBI. Puc. 15
Ilpumep

[Mupamuna, n300paxkeHHas Ha pucyHke 15, moxet ObITh 0003HaueHa SABCD.

ABCD — ocHoBanue, S — BepimHa, ABS — 60koBas rpanb, [SB] — peOpo nmupaMuibl.
Ecim otpesok [SM] nepneHukyisiper ocHoBaHHI0, To [SM] — Beicota upamuisl SABCD.
Ecin ocHOBaHHME BBICOTHI TMPAMH/IBI COBIIA/IAET C IIEHTPOM OCHOBAHUS IIUPAMUIBI (C TOY-

KO, paBHOYZIQJICHHOM OT BEPLIMH OCHOBaHHUS ), TO IMPAaMH/Ia Ha3bIBACTCS HPAMOU RUPAMUOOIL.
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* [Ipumenus Teopemy Iludaropa, mrokaxure

Teopema 9
BoxoBbie pedpa npsiMoit MupaMuIbl KOHTPYIHTHBI.

IMupamuap! KTacCuGUIMPYIOTCS B COOTBETCTBUN ¢ MHOTOYTOJIEHIKOM, JISKAIIIUM B OCHO-
BaHUU: mpey20abHble (Mempas’opel), 4emvlpexy2oibhble, HAMUY201bHble, WeCmUy20abHble,
cemuy20nbHblie U T. .

IIupamuza, B 0CHOBaHUM KOTOPOM JIEKUT IIPABUIIbHBIM MHOTOYTOJIBHUK, HA3bIBAETCS NPaA-
GUJILHOU RUPAMUOOIL.

BricoTa 60k0BO# rpaHH, MPOBEACHHAS U3 BEPIIMHBI IPABUILHON MTUPAMHUIBI, HA3bIBACTCS
anogemoii 3Toil IupamMuIbl.

* HecMmoTp4 Ha TO, 4TO TpEYTroJibHAs MUPaMUia Ha3bIBACTCA CIUE U mMempalopom, TEpPMUH
npasuIbHLLL mempa’0p He UCTOIb3yeTcs B ciiydae 000 MpaBHIBHONH TPEyTrodbHON
TIHPaMHIBL.

Omnpenesienune
Tetpasap, Bce pedpa KOTOPOTO KOHTPYSHTHBI, HA3bIBACTCS MPABHJIBHBIM TETPA3IPOM.

* CchopmynmupyiiTe HECKOIBKO CBOHCTB IPAaBIIBHOTO TETPadIpA.

IIpumep

I'pann mpaBUIIBHOTO TETPa’pa SBIAIOTCS KOHTPYIHTHBIMU PaBHOCTOPOHHUMU TPEYTOMb-
HUKaMH.

?g Kak npaBWJIbHO MOCTPOUTH NUPAMHULY?
@® Crpoum ¢ MOMOIIIBIO JIMHEHKK U KapaHIalia OCHOBAHHE THPaMuIs (puc. 16).
® OtMeuaeM BepIIMHY THpaMUAbL. B ciryyae, mpaBHIbHOM MHpaMUIBI, HAXOAUM LIEHTP
OCHOBAHWISI, 3aTE€M U3 3TOT0 IEHTPA TIPOBOINM BEPTHKATHHYIO THHUIO U OTMEYaeM Ha
HEH BepIIUHY THPaAMHUIBL.
® CoenunsieM BEpIIUHY TUPAMHIBI ¢ BEPIIHHAMU OCHOBAHHSI.

@ C nomolIbIo JIaCTHKA ,, pa3pblBaeM’ HEBUAMMBIC pedpa 1 CTHpaeM BCIIOMOTaTelbHbIC

JIMHUMH.
.S A S S
: |
:
1
NENS
@ ) ® ®

Puc. 16
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3.2. Mnowaab 60KOBOM MOBEPXHOCTU, MJiowaab NOJIHOM
NOBEpPXHOCTU U 00bEM NUpamMuabl S

?5 a) Ha pucynke 17 uzo0paxeHa npaBujibHasi THpaMH-

na SABCD. Hapucyiite cxeMaTHYeCKH €€ pa3BepTKY.

0) Berumcimre miormia s 00KOBOH MOBEPXHOCTH MTHPa-

muael SABCD, ecnii cTOpOHa €e OCHOBaHHS paBHA d,
a anogema mUpaMusl — /.

Pewenue: C
a) Ha pucynke 18 n3o0pakeHa pa3BepTKa IMHpaMHU- ) v
nst SABCD. s a b
’ Puc. 17

OueBuaHO, 9TO TpeyronbHukn AS,B,
BS,C, CS,D, DS, A sBusaorcs paBHOOEA-

B [ C PCHHBIMH U KOHIPYIHTHBIMH MEXIY COOO.
a
. ; 0) [Tnomans 60KOBOM MOBEPXHOCTH ( .o/ )
Y ¢ all S, Tmpamuabl paBHA CyMMe IUIONIAel paBHO-
a OepEeHHBIX TPEYTOJIbHUKOB, N300paKEeHHBIX
A ] D Ha pucyHke 18.
1
/ &JAS‘BZEQ'Z.
3HauuT, .o, =4- %al =2al.
S,
Omesem: .+/; =2al.
Puc. 18

3ameuanue. Tak Kak IepuMETp OCHOBAHUS TUPAMHUJIBI paBeH P =4a , TO OTBET 3a7a4u
MOJKHO 3aIHCaTh CIEAYIONIMM 00pa3oM:

oy =

5P~l,

rae P — mepuMeTp OCHOBAHUS MTUPaAMHUIBL.
OO0benHeHNe OOKOBBIX TPAHEH MUPaMUIIBI HA3BIBAIOT HOKOGOI HOBEPXHOCHIbIO TTMPAMHUIIBL.

Ilnowads noanoii noeéepxHocmu NUPaMuUIbl paBHA CyMMe IUIOIIael O00KOBOM MOBEpX-

HOCTH U €€ OCHOBAHUA.

Teopema 10

[Inomane O0KOBOI MOBEPXHOCTH MPABHILHOM MUPAMUIbI
paBHa MOJIOBUHE IIPOU3BEICHUS IEPUMETPA OCHOBAHUS Ha

anodemy mpamubl (puc. 19).

.%:%PL

rje P — nepumMeTp OCHOBAHHS.
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Bl NPUMEHUM

o Pemenue 3amaun ,:1/5:

J71st TOro YTOOBI HATH ILTOIIAIb TOBEPXHOCTU KPBIIIIHU, HAZIO
BBIUMCIIUTD IUION[AJb OOKOBOH MOBEPXHOCTH MPABHIIBHOM
4eThIpexyronbHoi mupaMuasl SABCD, ctopoHa O0CHOBaHUS
kotopoii paBHa 10 M, a 6okoBoe pedpo — 13 M (puc. 20).

Iycts [SM ] — anodema mupaMusl.

\

SM =+/SD* - DM? ,
SM =+/13* =5 =12(m).

> Tak Kak ASMD — npsiMOyTONBHBIH,

C MpsIMBIM yriioM M.

oy = P-SM,

o, :%-40-12:240(»42).

240:10 =24 (GaHkn).

Omeem: 24 GaHKU KPaCKH.

> P — nepumeTp OCHOBaHHSI.

——————> TaK Kak [epuMeTp ocHoBaHUs paBeH 40 M.

V4 . 47
4’ Yemy pasen 06beM TMPAMHUIIBI, PACCMOTPEHHOI B 3aaue 12 ?

.
3

Jlnist TOro 4TOOBI OTBETHTH HA 3TOT BOIPOC, CHAYalIa PACCMOTPUM CIEAYIOIIYIO TEOPEMY.

Teopema 11

O0beM nupaMUIbl PaBEH OHOM TPETH MPOU3BEACHUS

IUIOIIAA OCHOBAHMS Ha €¢

S

BBICOTY.

N NPUMEHUM

e Pemrenue 3agaun @

paBHa 10 M, a pedbpo — 13 m.

Omeem

1004119

BrruncnimM 06beM paBUIBHON YETHIPEXyTOIbHON M-
pamunbsl SABCD (puc. 21), cTopoHa OCHOBAaHUST KOTOPOM

@ TTyctp O — TOUKA TEpeCeUCHHs TUArOHanei 0CHO-
Bauus ABCD. Torna [SO] — Beicota nupamuasl SABCD——> Tak kak SABCD —

ImpaBUWJIbHAaA NUpamMuaa.

@ AOZ%AC:%'IO\/EZS\/E(M) > TaK KaK JUaroHalb

KBaJIpaTa, CO CTOPOHOI a
paBHa a~/2.

® SO=+A48" - A40° =169 -50 =4/119 (M) ——> TaK Kak SO — Karer

IIPSIMOYTOJIBHOTO
— Tpeyroibanka SOA.
@ Vo :%% -SO 2%- 10%-4/119 = 100 31 19 (M) > 1o Teopeme 11.
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YnpaxHeHus u 3apauun
B ®dukcupyem 3Hanus

1. IInomane OCHOBaHUS NMPAaBUIBHON TPEYrOJbHOW MHUPaMU/BI paBHA 9\/5 cM’, a ee amodema —

5 cm. Haiigure miomanb G0KOBOI MOBEPXHOCTH HMHPAMUJBL.

(9]

. [lepumeTp ocHOBaHMS TIPABUIILHONW TPEYTOIHHON MUPaMHUIBI PaBEH 18\/5 cM, ee BbIcoTa — 4 cMm,
a amodema nupaMuael — 5 cM. Haliaure muomans G0KOBO# MOBEPXHOCTH, IUIONMIAAb MOJHOM
TIOBEPXHOCTU U O6"beM nmupaMuabl.

3. O0beM NpaBUIBHON TPEYTOJILHOW MUPAMUIBI PABCH 3\/3 cM’, ee BBIcOoTa — 1 cM, a anogpema

nupamubl — 2 oM. Haiinnre mmomans G0KOBOM MOBEPXHOCTH MHPAMHUIBL.

4. Tlmomans OCHOBAaHMS MPABUIBHOM TPEYyrojbHON MUpaMUIbl paBHA 36\/5 cM’, ee amodema —

4 cM, a BbICcOTa MUpaMuabl — 2 cM. Haligure miomans moiHOM NOBEPXHOCTH U 00BbEM IMUPAMUIbIL.

5. BeruncnuTe 1iomiaap MojgHONH MOBEPXHOCTH MPAaBUIBHOW TPEyroNbHON MUpamMujbl, anodema

v 2
KOTOpPO#i paBHa 4 CM, a IUIOIIAAb OCHOBAHMUS — 2743 v,

6. Kakue u3 cienyromux GUryp He SBISIFOTCS pa3BEepTKAMHU IHPAMEIbI?

a) 0) B) r)

. . 343
7. Anodema mpaBUIBHON UETHIPEXYTOJILHON NUpaMuAbl paBHa 3 CM, €€ BBICOTA — > cM, a

wiomaas 00koBoi nmosepxHocTH — 18 cm2. Haiinure o0bem mupamuisl.
8. Bpluncnure miomaab OOKOBOM MOBEPXHOCTH M 00beM IPAaBUIILHOM UETHIPEXYTOJIbHON Hupa-
MHJIBI, CTOPOHA OCHOBaHUSI KOTOPOH paBHa 6 cM, ee amodema — 5 cM, a BbIcoTa — 4 CM.

9. BbIcoTa NpaBUIBLHON YETHIPEXYTOJIbHON MUpaMUIbl paBHA 12 CM, MEPUMETP OCHOBAHMS HMHPaMU-
1el — 40 cm, ee anodema — 13 cm. Haiinure ruiomiaapb mojgHOW MOBEPXHOCTH U 00bEM MHPAMMJIBL.
10. Haiigure ruomazb MOJHON MOBEPXHOCTH U 00bEM MPaBUILHON UETHIPEXYTOJbHON MUPaMHIbI,

TUIOIA/Ab OCHOBaHMS KOTOPO# 36 cm?, ee anodema — 6 cM, a BbICOTA 3\/5 CM.
11. CtopoHa OCHOBaHHMS TPABUIBHON YETHIPEXYTOJLHOW MUpaMUAbI paBHa 8 cM, ee amodema —

5 cM, a BbicoTa — 3 cM. BeruuciuTe miomaab OOKOBO MOBEPXHOCTH, TUIONIA/b IOJTHOH MOBEPX-
HOCTH U 00BbEM HMHUPAMHIBL.

12. HaiinuTe TUIomaab MOJTHON MOBEPXHOCTH W 00BEM TPABUIBHON MIECTHYTOJIbHONH MUPAMUJIBI,
CTOpPOHA OCHOBaHHMs KOTOpPOil paBHa 4 cM, ee BbicoTa — 2 cM, a anodema — 4 cM.

H B dopmupyem cnoco6HOCTU U NPUMEHSIEM
13. lana mpaBwJIbHAS YeThIpeXyroibHas mupamuna. O603HaUUM: g — CTOpOHA OCHOBaHUS, [ —
armoema, P — TIepUMeTp OCHOBAHHUS, .o/, — IUIOIMA]b OOKOBOH MOBEPXHOCTH, .o/ — IIOMAIb
MOoJHO moBepxHocTH. Haligure:
a) P, ., u .of, ecntu a=6m, [=12 v 6) [, Pu ., ectu a=13m, .o/ =689 m*;
B) a, P, .o/, ecnu [=16 ™, .o, =288M°; 1) a, I, ., ecru P=44wm, .« =396 v’;
n a, k, P, ecnu .o/, =352 M, o/ =416 M7,
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14. Ilnomaab OCHOBAaHMS NMPABWIBHOW LIECTUYTOJIbHON MHpaMUJIbI paBHA 48\/§ cM’, a anoema

nupamuabl — 5 oM. Haitnure miomane GOKOBOM MOBEPXHOCTH MHUPAMUIbI.

15. Ilupamupa Xeorca nepBoHauaabHO MMela BbICOTY 147,5 M, a B OCHOBaHUM — KBajapaT CO

croponoii 232 M. OTHomeHue AuHbI aropems! VM k otpesky OM, rae V — BepIinHa IHpaMuIBbL,
a O — LeHTP OCHOBAaHUs, PABHO 3HAMCHUTOMY YHCIy, KOTOPOE HCIIOJNB30BAIOCH CIIEC B JPEB-

\/§+1

Hel apxurektype. Haiinnre 9T0 4MCio U CpaBHUTE €T0 ¢ ———.

2

Jlnuna pebpa kyOa, H300paKEHHOTO Ha PUCYHKE, paBHA
44/3 oM. Boruncimre BoIcoTy Tetpasapa AA'D'B’ (A'D'B’ —

OCHOBaHHUE TETPAdIPa).

D’ c’
16

17. O0beM NpaBWIBHOW HIECTHYTOJBbHOM MUpaMHIbl paBEeH

483 cM’, BBICOTa TTHPAMHABI — 3 CM, a ee armoeMa KoH- }D c
TPYdHTHA CTOpOHE OCHOBaHMS. Haiinute 1utomans moaHON /,

MOBCPXHOCTU TTUPaMHUJIbI. A B

18. Tlnomanp GOKOBOH MOBEPXHOCTH MPABHILHOW LIECTHYTOJIb-

HOM mpamubl paBHa 192 cMm2, ee BhicoTa — 4 cM, a anopema D’
MUpaMUIbl KOHIPYPHTHA CTOPOHE OCHOBaHUS. Bwlumciure
00bEeM MUPaMU/IBI.

19. JInuna pebpa kyba, H300paKEHHOTO Ha PHUCYHKE, paBHa

16 cm. Bepunna M nupamuast MABCD — ueHTp rpaHu

=
=

D’ AN o o
A'B'C'D’ xy6a. HaiinuTe oTHOIIEHHUE TIIOMAIH GOKOBOH IMO-
BEPXHOCTH K IUIOIIAH OCHOBAHUS MHPAMUJIBL. V.

20

CropoHa OCHOBAHUS NMPABMIBHOI MIECTHYTOJIbHOM Hupa- A B
MUABl KOHTPY9HTHA BBICOTE MUpaMHIbl. Beraucnure mio-

maap OOKOBOW MOBEPXHOCTH M 00BEM MUPAMUJBI, €CIU ee

BbIcOTa paBHa 10 cM, a anodema — 5\/7 cM.

B B PassuBaem cnoco6HOCTM U TBOPUM

21. BpicoTa npaBUILHON YETHIPEXYrOJAbHOM MUpaMHIbI paBHA 8 CM, a JJIMHA CTOPOHBI OCHOBA-

Hus — 12 cm. Haiimure miomaap MojHONH MOBEPXHOCTH U 00BEM MHPAMHU/IBI.

22. Jlan npaBunsneiii Terpadap ABCD, y xotoporo AB = 4 cm, a G,, G,, G, — LEHTpPBI TSHKECTHU
tpeyronbuukoB DBC, DAC u cootBercTBeHHO DAB.
a) Beryucaure iomaab MojHONW MOBEPXHOCTH M 00BEM TETpasdpa.
0) Haityure orHomenue muomanu tpeyronshuka G,G,G, k nnomanu tpeyronbuuka ABC.

23. BricoTa npaBUIIBHOTO TeTpa’apa paBHa 8§ cMm. Haiinnte oObem TeTpasmpa.
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§ 4. YceuyeHHas nupamupa

7 .
,:l/c TpeyroybHbIi MakeT W3-MOJ MOJIOKA pa3pe3aid Ha YPOBHE
II0JIOBUHBI BBICOTEI ITAKETA. CKOHLKO MOJIOKA MOKHO HAJIUTH
B OCTaBH.IyIOC)I YHacCTb IMakeTa, €CJIM BMCCTUMOCTDL ILICJIOIO

nakeTa paBHa | utpy?

Pewenue:

IpeamnonoKuM, u4To IakeT uMeeT GopMy TPEyToIbHOM upa-
muabl SABC (puc. 22).
3aa4y MOYKHO PEIIUTh ABYMsI CIIOCOOaMH.

Cnocoo6 1. Haiinem 00beM Tena, HONy4eHHOT O U3 IH-
pamusl SABC mociie Toro, Kak OT Hee OTPE3aid upa-
muny SA4,B,C, ¢ ocnoBanuem A, B,C,, mapaniens-
HbIM OcHOBaHUIO ABC W mepeceKarnuM BBICO-

Ty SO B ee cepenune — Touke O,.

Cnoco6 I1. Crnayana HaxoIuM, Ha CKOJIBKO YMEHb-
HINJIACh BMECTHMOCTD ITaKeTa, TO €CTh 00bEeM MUpa-
munel SA,B,C,. B

O6wem nupamuibl SABC Beraucisiercs mo Gpop-

Puc. 22

myne 7 = 1

3

O6wem nupamunsl SA,B,C, paBeH 7, —;/0 R/ vi (A
h

AIBICI’ a hl 25

oy, - h, THE oA, — mnomans ocHoBauus ABC, a h — BbIcOTa TOI MUpPaMHIBL.

Ocn

— IJjiomaab OCHOBaHUA

21
[IpumennB mogoOue TPEyroIbHUKOB, MOXKHO JOKA3aTh, UTO ./, = —./q .

OCH 4
CrenoBarenbHo, 7, = % : %LQ/OCH g %/‘2)2’}1 51; ; el h=
3uaunt, ooveM Tena ABCA,B,C, pasen 7 — 7, =71 —% 7= %7/.

7
Takum 00pa3zoM, B MakeT MOXKHO HAJIUTh — J MOJIOKA.

8

Omeem: % JL.

3ameuanue. I103xe Mbl peliuM 3Ty 3afa4y cnocodom 1. J{j1st 3T0ro u3yuyum Apyroi THII
MHOTOTPAaHHUKOB — yceueHHble RUPAMUObL.

4.1. OnemMeHTbl YyCEe4YEeHHOW nupamMuabl

[InockocTs, napasenbHas I0CKOCTH OCHOBAHUS TUPAMU/IbI U II€PECEKarOIast MUpaMUY,
pa30uBaeT ee Ha JABa MHOTOTPAHHHMKA — OAMH U3 HUX YCEUEHHAA nupamuod, a Apyroi —
nupamujia nOMEHLIIIE.

ITapauienbHple rpaHu yCEYEHHOM MUpaMUbl HA3bIBAIOTCS OCHOSAHUAMU.

JIr060i1 0Tpe30K, MepHeHANKYIIAPHBIH OCHOBAaHNSAM M COEIUHSIOIINH TOUYKH 3THX OCHOBA-
HU, Ha3bIBACTCA 6bICOMON YCEUEHHOM TUpaMubl. JIIMHA 3TOro 0Tpe3Ka TaKkKe Ha3bIBACTCS
6b1COMOIl YCEUEHHON MUpaMUIBbL.

191



OcCHOBaHUS yCEYCHHON TUPaMHUIBI SBIIAIOTCS MOJOOHBIMH MHOTOYTOIBHUKAaMH. BOKOBBIE
TpaHy — TPATICIAH.
OO0b19HO, TIpH 0003HAYCHUH YCEUCHHOW NMHUPaMHIBl CHadaja IHIIeM OyKBHI BEpIIHH

00OJIBIIIETO OCHOBAHMs, a 3aTEM GYKBBI BEpIIMH MCHBIICTO OCHOBAHMUS.
MCHBUIICC
B OCHOBaHHEC

[Ipumep

YceduenHas nmupaMuia, N300paskeHHAS
Ha pUCyHKe 23, MOXeT ObITh 0003Hade-
na ABCDEA,B,C D,E,. MHOrOyrojisHu- Soxopas
ku ABCDE u A B,C,DE, — coorBer- rpasb
CTBEHHO 0OJIbIIIee ¥ MEHBILIEe OCHOBAHMS,
AAE E — 6oxoBas rpanb, a [MM,] —
arnodema 3Toi yCeUeHHOH MUpaMuUIbL.

Ecmu otpesok [OO,] mepneHauky-
ngpen ocHoBanusaM, To [QO,] — BeIcoTa
YCEUEHHOHU TUpaMUIbL.

0OmbIIEE
OCHOBaHHE

OTpe3oK, COeNUHAIOMINMI IEHTPbl OCHOBAaHUN
HPAMOIl  YCEUeHHOU RUPAmMuowl, SIBISIETCS BbICO-
TOM 3TOM yCceUeHHOU NUpaMubl.

Ilpasunvnoii yceueHHOIl NUPAMUOOIL SIBITSCTCS TIPSIMAast yCEUEeHHAs TUpaMuUa, OCHOBAHUS
KOTOPOH — NMpaBUJIbHbIE MHOTOYTOJIbHUKH. Ee OOKOBBIE TpaHU — KOHTPY?HTHBIE TPaIelnu.

Puc. 23

BbIcoTEI O0KOBBIX TpaHel MPaBHIBLHOM yCeUeHHOM MMPaMUIbl Ha3bIBAIOTCS anogemamu
YCEUEHHO! UpaMUIbL.

VYcedeHHbIe THPaMUIBI KIacCH(UIUPYIOTCS B COOTBETCTBUU C MHOTOYTOJIBHHUKOM,
JIEKALIMM B OCHOBAHUM: 1MPEY20IbHble, YeMmblpexy20/ibHble, NAMUY20NbHbLE, WEeCTUY20bHbIe,
cemuy20nbHbie U T. .

VYcedueHHas nupamMua UMEET Pa3BEPTKY.

2//, Kak npaBHJILHO NOCTPOUTH YCeYeHHYIO MUpaMuy?
@ CrpouM ¢ TIOMOIIIBIO JMHEHKH W KapaHaamma mupamuay (puc. 24; cm. § 3).

® OrmeuaeM Ha OOKOBOM pedpe TOUKY 1 Yepe3 Hee MPOBOMM MHOTOYTOJILHUK, CTOPOHBI
KOTOPOTO COOTBETCTBEHHO ITAPaJLICIIbHBI CTOPOHAM OCHOBAHUS MTAPAMHUIBL.

® C moMoIIIbIo JacTHKA COTPEM OOKOBBIC peOpa MEHbBIIEH TUPAMUIBL.

Puc. 24
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_3/5 (omoyHUTENBHBIN MaTepuain). Beraucnaure o0bem
YCEUEHHOU MUPaMU/Ibl, 3HAS TUIOIIA OCHOBAHUH
oy W .o, ¥ BBICOTY /I YCEUECHHOU MUPAMHU/IBI.

OcH ocH ?

Pewenue:
[TycTh x — BBICOTA TUPAMHUIBI, U3 KOTOPOH MOITY-

YeHa yceueHHas nupamuja (puc. 25).

O0BeM 7~ yceueHHOU MUpaMUIbI PABEH Pa3HOCTU
00BEMOB JIByX TUPAMUJL: OJTHOH C OCHOBAHUEM .o/, ,
U BBICOTOM X, @ IPYrOf ¢ OCHOBAHUEM .o/, U BBICO-

TOH X — h.

bw/om-l
J4 ! HO,Z[06I/I7[ OTHUX NUpaMu[ CJICAYET, YTO o =

““Ocn
h

3Hauur, X = —OCH
\j g/ Ocn \/
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ynpa)KHeHVlﬂ n 3agadiumn
B dukcupyem 3HaHus

1. HayepTuTe yCEUYECHHYIO MUPaMUIY:
a) TPEeyroJbHYIO; P 0
0) YeThIPEXYTOJIbHYIO; ‘
B) MATHUYTOJBHYIO. o

2. Ha pucyHke n300pakeHa yceueHHas MUpaMuaa. YKaKUTe:
a) OCHOBaHMS;

0) OOKOBBIC T'paHU;
B) GOKOBBIE pedpa. K N

3. 3Has cBOMCTBA, KOTOPHIMU

001a1a10T OCHOBAaHUS U 00-

KOBBIE TPaHH YCEYCHHOU IH-

pamubl, OnpeenuTe, Kakas
13 CIEAYIOIHX PA3BEPTOK SIB-
JIIeTCS Pa3BEPTKOM YeThIPEX-

YTOJIBHOH yCEYEeHHOU Mupa-

a) 0)
MUZBL.
4. Hauepture pa3BepTKy YCEUEHHON MHUPAMHJBI
a) MPaBWIBHOU TPEYTrOJIbHOM;
0) YeTHIPEXyroJIbHOM, B OCHOBAHUAX KOTOPOH JIeXkaT MapalijieslorpaMMbl;
B) YETHIPEXyTOJIbHOW, B OCHOBAHMAX KOTOPOH JeXaT Tpareluy.
5.B MHOTI'OI'paHHUKE JIB€ I'PaHU MapaluICJIbHBI, @ OCTAJIbHBIC ABJIAIOTCSA TpanClUusIMU. Onpe,ueJmTe,

SIBIISICTCSL I MHOTOIPAHHUK YCEUEHHOH NUPaMUION, €Clld NapajlleslbHble TPAHU:
a) TOJI00HBIC TPEYTONBHUKY; 0) paBHOCTOPOHHHE TPEYTOJIbHUKY;
B) KBaJpathbl; I') IpaBUJIbHBIE MHOTOYTOJILHUKU C OJMHAKOBBIM YHCIIOM CTODPOH.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

6. Jlnmuaa G0KOBOTO pedpa YeThIPEeXyroNbHOW YCEUCHHOM MUpaMuibl paBHa 26 cMm. Haliiure BhICcOTY
yCEYEHHOW NMUpaMUAbl, €ClIU JUIMHBI AMaroHajeil OCHOBAHUN YCEUEHHOH NMUpaMUJbl PaBHBI
30cm u 10 cMm.

7. Haiinure aymHy OOKOBOTO peOpa MpaBHIIbHOW YETHIPEXYTOJIbHON yCEUECHHON MUPAMHUIBI, CTO-
POHBI OCHOBaHHUSI KOTOPOit paBHbl 10 cM U 4 cM, a anodema yCEUCHHOW MUpaMuibl — 4 CM.

8. JlninHa GOKOBOTO pebpa MPaBUILHOW YETHIPEXYTOJbHON yCCUCHHOW MUpaMUibl paBHA 26 CM.
Haiinure BhICOTY yCeueHHON MUpaMHJIbI, €CJIM CTOPOHBI OCHOBaHMU paBHBI 10 cM U 2 cM.

9. BbIcoTa IpaBUIILHOM TpeyroibHOH yceueHHOM mupamuzabl paBHa 10 cM. Haiinure nmuny Goko-
BOTO pedpa yCeueHHOH MUpaMH/Ibl, €CJIM CTOPOHBI OCHOBaHMH paBHBI 40 cM u 10 cm.

10. HaiiguTe BBICOTY MPABUIIBHOM YETBIPEXYrOJbHOW YCCUCHHON MUPaMUJbI, CTOPOHA OOJIBIIETO
OCHOBaHHMsI KOTOPO# paBHa 25 cM, 60koBoe pedpo — 26 cMm, a anodema yCceUeHHON MHpaMUIbI
paBHa 24 cM.

11. Haiigure BBICOTY NpPaBUIbHON YETHIPEXYTOJILHOW yCEYEHHON NMMPaMH/bl, CTOPOHBI OCHOBaHMS
KkoTOpoit paBHBI 10 cM u 6 cM, a IUaroHanb YCEYEHHOW MUpamMuabl paBHA 12 cM.
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MuororpaHHukmn

12. bokoBoe peOpo MPaBHIBHOW TPEYTrOJIbHOH yCEUCH-
HOW MUpaMubl 00pa3yeT ¢ BHICOTOI OOJBIIET0 OCHO-
BaHMs yron B 45° (cMm. pucynok). Haiinure miomanp
¢urypst AA M M, ecau cTOpOHBI OCHOBaHHUII yce-

4yeHHOU mupamusl paBHel 10 cMm u 6 cm.

H B B PassuBaem cnoco6HOCTU 1 TBOPUM

13. bokoBoe pebpo MpaBHIIBHON YETHIPEXYTOIBHOM YCEUCHHOM MupaMuIs 00pasyeT ¢ JHaroHaIbo
Gonbliero ocHoBaHus yroa B 45°. Haiinure JUIMHY QUaroHalu yCEYEHHON MUpaMM[IbI, €CIU
CTOPOHBI €€ OCHOBAaHUH paBHbI 24 ¢cM u 7 cM.

14. HaiimuTe BBICOTY NPaBHIBHOW YETHIPEXYTOILHOW YCEUSHHOUW MUPaMUIbI, CTOPOHBI OCHOBAaHUHN
KOTOPOM paBHBI 8 €M U 2 CM, a IIOIIAJAb CEUYEHMs, IPOXOSIIEro Yepe3 napalebHble JHaro-

o v 2

HaJIM OCHOBaHUI ycedeHHOW nupamuisl, pasHa 202 cm’.

15. PacecmoTpure pucynokx. [Ipu momomu nuHeliku 6e3 meneHui
OTIpesieNIuTe, BEPHO JM M300pakeHa yceueHHas NMUpaMula.

16°.Beruncnure BBICOTY MPABHIHHOW MIECTUYTOJBHOW yCeUeHHOM
MUpPaMAIBI, CTOPOHA MEHBIIETO OCHOBAHHS KOTOpOW paBHa 4
cM, a Oombiero — 12 cm, a 00beM paBeH 936 cm3.

17°. Jlokaxkure, 4TO IJIONIAb OOKOBOW MOBEPXHOCTH MPABHIBHOW YCEUCHHOW MUPAMHIbI PaBHA
MIPOU3BENIEHUIO MOJYCYMMBI MEPUMETPOB OCHOBaHUI Ha anmodeMy YCEUeHHOH IMHpaMUJIbL.

yl'lpa)KHeHI/I'il n 3agaydiv gJjida noBTopeHusa

B dukcupyem 3HaHus

1. Haiigure cymMMy BeJIMYMH YIJIOB, 0OPa30BAHHBIX I'PAHIMHU:
a) TPEeyroJIbHOW MUPaMU/IbL; 0) 4eTBIPEXYTOJIbHON MPU3MBI, B) MATUYTOJBHOM MTPHU3MBI.

(]

. BeruucnuTe BhICOTY NPaBUIBHOTO TETpaszapa, pedpo KoToporo paBHo 10 cwm.

w

. Haiinure o0beM mpaBHIILHOTO TETpadnpa, pedpo KOTOPOTO paBHO 8 CM.

[N

. 3mepenust mpsMOyroyibHOro THapajuiesenunena paBHsl 7 cM, 4 cM, 8 cMm. Haligure miomans
MIOJTHOM TMOBEPXHOCTH M 00BEeM MapajuieNenuIesa.

wn

. O0wem kyOa paBeH 216 cm3. Beryucaure Iuiomaab MoJHOW MOBEPXHOCTH KyOa.

=)

. Jlana npaBuibHast TpeyrojbHasi MpHU3Ma, CTOPOHA OCHOBAHHUS KOTOPOM paBHa 4 cM, a BbICOTa —
8 cM. Haiinure miomaas OOKOBOW MOBEPXHOCTH MPU3MBI U €€ 00bEM.

7. BOKOBBIMM T'paHAMM IPABUIBHOW IIECTHYTOJIbHON MPHU3MBI SBISAIOTCS KBaApaThl, a CTOPOHA
OCHOBaHUS paBHa 2 CM. BblumciuTe Iiomags OOKOBOM MOBEPXHOCTH U 00BEM MPHU3MBI.

8. Jlana nipsimast mpusma ABCDEF, B OCHOBaHHH KOTOPOM JICKUT MPSMOYTOIBHBIA TPEYTOIbHUK
ABC. Bricora mpusmbl KoHrpysuTHa tunoreny3e AC u AB =12 cm, BC =9 cM. Bprancimre:
a) TUIOIIA/b TOJIHOW MOBEPXHOCTH M 00BEM TPU3MBEI,
6) momans Tpeyronsuuka EBK, tme Touka K — cepennna pedpa AC.

9. CkoJbKO BCEro JuaroHaiei B:
a) MATUYTOJIBHOH YCEUCHHOH MUpaMHUIE;
0) yceueHHOH MUpaMuje, OCHOBAHUS KOTOPOM SIBJISIFOTCSI N-YTOJIbHUKAMHU?

* JTOTIONTHHUTENBHbIN MaTepHa
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10. TIycts ABCA'B’C’ — npaBunbHas TpeyroyibHas MpU3Ma. 3Hasi, 4TO PACCTOSHIE MEX/Ly LEHTpa-
MH JIByX OOKOBBIX TpaHeii paBHO 4 cM, a IUIOIIa/1b O0OKOBOW OBEPXHOCTH — 96\/5 cM’, BBIYHCITHTE:
a) BBICOTY MPU3MBI; 6) 00BeM MPHU3MBI.

11. Bce pe6pa npasumbHoit mpusmel ABCA'B’C’ paBusl 3 cM. Berauciure mumHy otpeska AD, rie
touka D — cepeauna pedpa B'C’.

12

CTOpOHBI OCHOBAHMS MPSMOYTOIHHOTO TTapaieNenumeaa, paBHel 15 cM U 5 cM, a ero miomanb
OOKOBOI1 TOBEPXHOCTH B J[Ba pa3a OOJbIIE IUIOIAIN OCHOBAaHHS. BEIUHCINTE BBICOTY U 00BbEM
napauiesienumesa.

13. Jlan ky0, nuaroHanb KOToporo paBHa 3 cM. CoeIMHUB LIEHTP Ky0a ¢ ero BepIIMHAMM, MTOTYIHM

6 KOHTpY?HTHBIX nupaMuil. UeMy paBeH 00beM KaKIOH W3 3THX MHpaMH[I?

14. Jlana tpeyronbHas npusma ABCA'B’'C’. Jise ctoponsl Tpeyronshuka ABC pasubl 17 cM 1
24 cwm, a BenWuYWHA yria MeXay HUMH paBHa 30°. 3Has, yTO BBICOTa MPU3MBI paBHa 12 cwM,

HallguTe ee 00BEM.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

15. Cymma u3MepeHHui MpsSIMOYTOJBHOTO Mapaijieienunena paBua 24 cMm, IIWHA AUArOHAIN —
18 cMm. Bprymcaure romaap MOJHONW MOBEPXHOCTH NMapaliesienue/a.

16. Jlau ky6 ABCDA'B'C’D’, touka M — cepenuna [A'D’], a touka P — cepenuna [AB]. 3uas,
qro MP =443 CM, BBIUHMCINTE UIMHY peOpa U oO0beM Kyoa.

17. Cymma mayiuH pebep, UCXOASIINX U3 OJHOM BEpUIMHBI MPSMOYTOJBHOTO Mapajuielienunesa,
paBHa 15 cm, a ero auaroHans — +/77 cM. Belaucnure ruronia s NOJTHON MOBEPXHOCTH Hapa-

JICJICIIUIIC 1A,

18. O0BeM npaBHIBHON YETHIPEXYTOIBHOM NPU3MbI paBeH 175 cM?, a ee BbicoTa — 7 cM. Beranciure
JUIMHY JUaroHaJ W IUIOAAb IOJHOW IMOBEPXHOCTH MPU3MBI.

19. CtopoHa OCHOBaHHS MPABUIHHOW MIECTHYTOJIHHOW MPU3MEI paBHA 6 CM, a €e BBICOTa — § CM.
Boruncnure AIMHBL AMaroHaneil MpU3MBl, TUIOIAAb ITOJIHOW IMOBEPXHOCTH U €€ 00bEeM.

20. Han npsimoyronbHeiii napamienenunen ABCDA'B'C’D’, y xotoporo AB=12 cm, BC=35cm.
[Mromans ceuenus, mpoxoasmero depes pebpo 44" m CC’, paBra 370 cm? Brramcnure
IO OOKOBOW MOBEPXHOCTH M 00BEM MapaieNenumnena.

B B Passusaem cnocoGHOCTU 1 TBOPUM
21. TIoBepxHOCTb B (hopMe PaBHOCTOPOHHETO TPEYTONBHHUKA, BBICOTA KOTOPOTO paBHA 443 cm ,
SBJISIETCS PAa3BEPTKOH TeTpadapa. BeruucianTe mioma s MONMHOI IOBEPXHOCTH U 00BbEM TETpasipa.
22. Jlana npaBuibHas TpeyroibHas nupamuaa VABC, B OCHOBaHHHM KOTOPOIl JIEXKUT TPEYTOIBHUK
ABCwu AB=122 cm, AV =12 cm.
a) Haiinure BoicoTy Tpeyroabunka ABC. 0) Bbruncnure BBICOTY TTHPaAMHUIBI.

B) Haiinure 00beM mupammuibl.

23. W3 nupamuapl, BEICOTAa KOTOPOil paBHa 12 cM, a CTOpOHA OCHOBaHUS — 8§ CM, TOJIYUYWIH TIpa-
BUJIBHYIO YETBHIPEXYTOJbHYIO YCEUSHHYIO MUpaMuay. Beraucanre mmHy 00koBoro pedpa yce-
YEeHHOW NMUpPaMU/bl, 3HasA, YTO €€ BHICOTAa paBHA 4 CM.

24. Ilnomanae MOTHON MOBEPXHOCTH MPABHILHOTO TETpad’apa paBHA 6\/5 cm’. Haiinure o6bem
TeTpa’lapa.
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UToroBbin TecT

I BapuaHr

MuororpaHHukmn

Bpems evinoanenus
pabomur: 45 MHHYT

4

N

Il BapuaHr I

1. Cocyn B BHJie IPSAMOYTOJIbHOIO Iapae- 1. Basza B Busie NpaBUIbHON TPEYTOJIbHOM MPU3-
jgenunena ¢ BbICOTOH 20 ¢cM U CTOpOHaMH MBI CO CTOPOHOII OCHOBaHUs 12 CM U BBICO-
ocHoBanus 10 cm u 15 cM HamoIHEH BOAOH. Toit 30 cM HamoJIOBHHY HAMOJHEH BOJOM.
a) HauepTure pazBepTKy mapasuienenumena [<is a) Haueptute pa3BepTKy IpU3MBI B Mac-
B Macmrabe 1: 5. mrabe 1: 3.

6) Haiigure miomaas GOKOBOH MOBEpXHOC- €1 6) Haiigure miomaas GOKOBO# MOBEPXHOC-
TU NapajuleslenuIesa. TU HPU3MBL.

B) CKOJIBKO JIUTPOB BOABI B cocyze? 36 B) CKOJIBKO JIMTPOB BOJBI B Baze?

r) Bomy 13 manHOTO Cocyna nepenuian B co- [l r) Bony u3 Bassl nepeinnim B cocyn, HMEIO-
cya, uMermuil popmy Kyba ¢ pedpom i popmy kyba ¢ pebpom 20 cm. Ha ka-
20 cm. Ha kxakoil ypoBeHb MOAHSUIACH BOZAA KOW ypOBEHBb INOAHSUIACH BOJA B KyOHUec-
B KybOmueckoMm cocyne? KoM cocyne?

1) Haiinmre oTHomeHue Mexy emkocTsavu  [ELd) 1) Haiingure oTHOLIEHHE MEXKAY EMKOCTSIMU
COCYZOB. cocyzia M Basbl.

2. Merammndeckoe Telo uMeeT GopMmy mpa- 2. Merammn4yeckoe Teno uMeer GopMmy mpa-
BIJIBHOTO TETpadpa. BIJIBHOTO TETpasdpa.

a) Haiigure pebpo Terpasapa, eciu cymma |4 a) Haiigure pebpo Terpasapa, eciiu cymma
BCEX ero pedep paBHa 54 cM. BCEX ero pedep paBHa 72 CM.

0) Haueprure passeptky Terpasupa. 36 0) Haueprure passeptky Terpasupa.

B) Haiiaure oOuiyro miomaas tena. 36 B) Haiiaure oOuryro momiaas tena.

r) Berauciure BBICOTY TeTpasapa. 36 r) Berauciure BeICOTY TeTpasmpa.

1) JlaHHOE Teno HepenaaBUlId B IMPaBUIIb- [&4) 1) JlaHHOE Teno HeperIaBuld B IPaBUIIb-
Hble TeTpadupsl ¢ pedpamu 3 cM. CKOIBKO HblE TeTpadzpbl ¢ pedpamu 6 cM. CKOJIbKO
BCETr0 MaJICHBKUX TETPAdIPOB MOJIYUHIN? BCEr0 MaJIEHBKUX TETPAdIPOB MOJIYUHIN?

3. AGaxyp juis namnsl umeer popmy npa- Ad| 3. JlrocTpa B BUAE NPABHIBHON YeTHIpeX-
BUJIBHOW YETHIPEXYTOJHHON yCEeUeHHOU YrOJIbHOM yCeUeHHOU mupaMujsl 0e3 oc-
nupaMusl 0e3 OCHOBaHHUN (CM. PHCYHOK) HOBAaHMH (CM. pUCYHOK) M3I'OTOBJIEHA U3
U U3TOTOBJIEH U3 TKa- cTeKI1a. XBaTUT JIU JIUC-

HU. XBaTUT JI1 OTpe3a Ta cTekya B Gopme

TKaHH B hopMe KBa- KBaJpara co CTOPO-

paTta co CTOPOHOH Hoit 50 cM mist m3-

50 cM 171 U3roTOBIIE- TOTOBJIEHUS IaH-

HHS JaHHOTO aba- HOW IOCTPBI?

xypa? 17 cm

Cxema OLlecHHBaHHUSI TECTA
OTmeTka 10 9 8 7 6 5 4 3 2 1
K-o 6annos| 33-32 | 31-28 | 27-25|24-22 | 21-19 | 18-15| 14-11| 10-6 | 5-3 2-1
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N Mnaea N
Kpyrnbie Tena

Ha mpakTrke, KpoMe MHOTOTPaHHHKOB, BCTPEYAIOTCS TeJa, MOJTHOCTHIO MJIH YaCTHYHO
OFpaHI/I‘IeHHLIe HCIIJIOCKUMH HOBerHOCTﬂMI/I: C(I)epa, ]_H/IJ'II/IH,Z[p, KOHyc " T.A., Ha3bIBA€MBIC
KPYIJIbIMH Tes1aMu. Kak 1 MHOTOrpaHHUKH, 9TH Tej1a 00J1a1at0T PSIOM HHTEPECHBIX CBOMCTB.
Hampumep, U3 BceX T€OMETPUYECKHUX TEJI C OAHOM M TOW K€ IIIOIIAABI0 MOBEPXHOCTH IIap
MMeEET HauOOJILIINI 00BEM.

Tak Kak TOBEPXHOCTh KPYIJIBIX TeJ 00pa3yeTcs (KaK MO3Ke MOXKHO YOSAUTHCS ) TIPH TI0J-
HOM BpAIllEHHH TEOMETPHICCKHUX (BUTYP BOKPYT HEKOTOPOH MPSIMOIL, STH Tella Ha3bIBAIOT CIIe
TeJIJaMH BpAIleHUs.

§ 1. UunuHpp (npsaMon Kpyrosom)

;E‘l 12 Ha asrozanpaske petmu nokpacuts 10 wwc-
TepH (UUIMHAPUYECKOH (HhOpMBI) — MAIIKH,
NepeBo3sMX OCH3MH. J[IMHA KakaoH 1uc-
TEpHbI paBHa 14 M, a IUaMETp OCHOBaHHS —
2 M. CKOJTbKO OaHOK KPacKH HEOOXOMMO JIJIst
3TOr0, €ClIM OJHOW OaHKM XBaTaeT Ha I0-
KpacKy MOBEPXHOCTH IUIOMAAb0 14 M>?

1.1. OnemMeHTbl UMNMHApa

Omnpegesenns ~

¢ T'eomeTpuueckoe Teno, 0Opa3oBaHHOE JBYyMs KOH- <
TPYHTHBIMHU KPYTaMH, JISKAIIAMH B TTApaUIeTbHBIX / o
IIOCKOCTSIX, U BCEMU OTPE3KaMH, COCTUHSAIOIIUMHI
COOTBETCTBYIOIINE TOYKH ATUX KPYTOB, HA3bIBACTCS / / / / / /

KPYroBbIM HUJIHHAPOM (puc. 1). 19
¢ Kpyru muiauHapa Ha3bIBAIOTCS OCHOBAHHSIMH a,

HUWJIHH/IpA.

JIr060i1 0Tpe30oK, NePIeHIUKYISPHBIH MITOCKOCTIM
OCHOBAHWH [IWJIMHJIPA, KOHIIBI KOTOPOTO TIPHHA IekKAT
3TUM IUIOCKOCTSIM, Ha3bIBACTCS 6bICOMON LIMITHHIDA.
JlnrHa 5Toro oTpesKa TaKk:Ke Ha3bIBACTCS 6bICOMOU.

Hanpumep, Ha pucyHke 2 n300paskeH HMIHHID,
OCHOBaHMSIMHU KOTOporo sisitorcst kpyru 4 (0, OM)
u 91 (O, OM)).

[ycts € u €, — OKPYKHOCTH, OTPAHUYHBAIOIINE M
kpyru 9 u 9,. Puc. 2

oOpazyroras
BBICOTA
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Kpyrnbie Tena

Ortpe3ky, napamiensusie npamoil OO,, coeAnHAIOIINE COOTBETCTBYIOIINE TOUKU OKPYK-
Hoctell €, u €,, HAa3BIBAIOTCS 0OPA3YIOUWUMU YUNUHODA.
Taxum o6paszom, oTpesok MM | — obpasyromas NIUIHHAPA, H300paKeHHOTO Ha PUCYHKE 2.
MHOeCTBO BCeX 00pa3yomuX HUIUHIPA HA3BIBACTCS DOKOGOI NOBEPXHOCHIbIO
OUIIMHApPA, @ MHOXKECTBO TOYCK HUIIMHAPA, KOTOPbIC HE NMPUHAJIC)KAT HU OCHOBAaHUAM, HU
0OOKOBOI TIOBEPXHOCTH, HA3bIBACTCS GHYMPEHHElL
odnacmvio yuIUHOpA. e e
Ecnn obpasyromue muaInHApa MepreHInKY-
JISIPHBI IDIOCKOCTSIM OCHOBAHHM, TO IIWINHIP HA3bI-
BaeTcs npAmbIM (puc.3, a)), B IPOTUBHOM Cllyyae,
MWIMHAP Ha3bIBaCTCS HakaouHuvim (puc. 3 0)).
3ameTHM, 9TO 00pa3yIoIIre MPSIMOTo HIITHHIPA a) 6)
SIBISIFOTCSL €0 BBICOTAMHU. Puc. 3

3ameuanusn. 1. B IX xrnacce m3ydaercs TONBKO MPSIMOW KPYyTrOBOW IHMIWHAP, KOTOPBII
JUIS KPATKOCTH Ha3bIBACTCS YUIUHOPOM.

2. Ha mpakTuke yaile BCTPEUaloTCs 3a/1a4M, CBS3aHHBIE C MOBEPXHOCTHIO IMJIMHAPA.
[ToaTomMy asist KpaTKOCTH TIOJ] MOHSITHEM IIMJIMH/P WHOT/IA MTO/IPa3yMeBaeTCsl TOJIBKO €ro
TTOBEPXHOCTb.

97 OrTe Tem0. KOTOnoe HomvarTes oM TomHoM Bhamenmd ing. L=~~~

. & Onuiure Te10, KOTOPOE MOIYIUTCS IIPH [TOJHOM BPAIICHUH ITpsi- R >
Moyroibauka ABCD Bokpyr npsiMoit AB.
Pewenue:

Ipu monHoM BpamieHuu npsimoyroiabauka ABCD BokpyT mpsi-

Mol AB momyuuTCs IMIMHIP, BBICOTON KOTOPOTO SIBISETCS OTpe- AN Ip
N\

30Kk AB, a pamuycom — otpe3ok AD (puc. 4). ~2 ] -

1.2. PasBepTtka umnmHgpa. CeyeHus

;j// PaccmoTpute pazBepTKy LUIUHAPA.

-

AN

3

pasBepTka
OOKOBOI

Pa3pesas 00KOBYIO TOBEPXHOCTH IIMIHH/PA -_— - TIOBEPXHOCTH

- N
o 00pasylome, MoIyduM MPsIMOYTOIBHYIO pf EREECERE SR 7

~ -
1

Pewenue: R

—_ -

MOBEPXHOCTH (puc.5). Pazmepsl aToro npsamo-

o |
YTOJIbHHKA PABHBI JJIMHE OKPY)XHOCTEH OCHO- | h h

BaHUI ¥ JUTMHE 00pa3yromux muiuHapa. Cre- - =<

JIOBATENbHO, Pa3BEPTKA LUIIMHAPA COCTOMUT U3
JIByX KpPyroB PaBHBIX paJUyCOB U IPsAMO- R
YIOJIBHOM MOBEPXHOCTH, U3MEPEHUSI KOTOPOi PasBePTKH

. o OCHOBaHUM
PaBHBI JUIMHE OJHOW M3 OKPYXXHOCTEW OCHO-

BaHUU ¥ JUTHHE 00pa3yromiei MUInHIpa. Puc. 5
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nasa 5

Macmepczas. W3roToBeTe U3 KapTOHA NPAMOM KpyroBON LWJIMHAP, BBICOTA
KOTOPOTO paBHa 15 cM, a paJuyc OCHOBAHUS — 5 CM.

b
o B
g Kakast ¢urypa moayauTcst npu mepecedeHnr MUINHAPA II0C- @
KOCTBIO, COJIEpKalleil EeHTPbl OCHOBAaHUH HUIMHpA?
Pewenue:

Ilycte O, m O, — ueHTpel ocHOBaHMH HIHHIApa. CeyeHneM
HWIMHJPA MIOCKOCTBIO, Mpoxoadiiei mo ocu O,0,, ABnsercs
npsiMoyroiibHUK ABCD ¢ u3MepeHHsMH, paBHBIMHU BBICOTE I[H-

. D
JTUH]Ipa U TUaMETPy OCHOBaHHi (pHc. 6). Puc. 6

3ameuanue. IpsmoyronsHuK ABCD Ha3bIBACTCS 0Ce6blM ceueHuem TITUHIIPA,
anpamas 0,0, — ocbio cummempuu UAIAHIPA.

N NPUMEHUM

* I[IpssMOll KpyroBOil LMIMHAP, paJuyCc OCHOBAHMs KOTOPOIO D
paBen 10 cm, a oOpasyromas — 16 cM, TiepecedeH I0CKOCThIO, | 0,
napajiensHol ero ocu cummerpuu (puc.7). Halinure paccrosinue
OT MJIOCKOCTHU CEYEHUs 0 OCH, €CIIM IJIOUIAJb CEYEHUS PaBHA

192 e’

Pewenue: A

CedeHneM MWIMH/PA TUIOCKOCTHIO, MapallJIeIbHOW €ro OCh [\ ‘\»02
\ P

CUMMETPUH, SBISICTCS IPsSMOyroabHUK ABCD, ogHO U3 n3Mepe- M

B

HUI KOTOPOTO PaBHO 00pa3yrouieil NUIHHIPA.

) oo, 192
3HAUNT, .o 5 =AD-DC:>DC=%=F

ITycte O,M — BbIcOTa paBHOOeapenHoro Tpeyronsuuka DO,C nu DO, = 0,C =10 cm.

=12 (cm).

OM sBnsercs paccrosHueM ot ocu 0,0, 10 MIOCKOCTH CEUCHUS.

DCY
Dof—(T) =/100-36 =8 (cm).

Taxum obpasom, O M =

Omeem: 8 cMm.

1.3. Mnowaab 60KOBOI NOBEPXHOCTU, NNoLWaab NOMHOMN
NOBEPXHOCTU U 00bLEM LMIUHAPA

-

\\\w‘

_

2 Tlycth ¥ — pajinyc OCHOBaHHS LIJIMH/APA, /I — [uIHHA 00pa3yromei (BbICOThI) HIUIHHAPA.
HaiinuTe nmomans 60KOBOI OBEPXHOCTH IUIIMH/IPA.
Pewenue:

Taxk kax pa3BepTKa O0KOBOM MOBEPXHOCTH LUIMHJPA — 3TO MPSIMOYTOJIBHUK C U3MEPEHUSIMU

27r (JuiMHA OCHOBAHMS) | /1, TO TIOJy9aeM, 4To €€ IUIOMIAAb paBHa | ./ =27mrh|.
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Kpyrnbie Tena

ITnoutadw 60K0601l NogepxHOCMU UIUH]PA 0003HAYAIOT: .o/, .
ITnouiadw nonnoii nosepxnocmu (.</,) IMAIUHAPA PaBHA CyMMe ILIOMIaIel GOKOBOH
ITOBEPXHOCTH U JABYX €r0 OCHOBAHHH.

2 o
Tak kak riomaab 0CHOBAHUS paBHa L?iocﬂ =70r", TO CIEAYCT, 4TO IJIOLIaAb ITOJITHOU
TMMOBEPXHOCTU HUJIIMHAPA paBHA

o, =y + 2. =2mrh+ 2107 =| 210 (h+7) |

,& Berunciure oobeM:
a) IPaBUIILHOM YETHIPEXyTOABHOM MPU3MBI, BBICOTA KOTOPOI /1, a CTOpOHA OCHOBAHUS
0) MIIMHIpPA, BEICOTA KOTOPOTO /A, @ paJiiyCc OCHOBAaHHH 7.

Pewenue:

~h, TG oA

OCH

a) O0BeM NMPHU3MBI PaBEH .o/ — IUTOIIAb OCHOBAHMSI,

OCH

A\- -

h — BbicoTa ipusMbl. CnenoBarensHo, 7 =a’ - h.

6) Ecniut canTate, 9T0 OCHOBAHUS MPABUIIBHON MPU3MBI SIBIISIFOTCS

MpaBUJIbHBIMHA MHOT'OYTOJIbHUKaMH1 C OUYCHb OOJIBIITNM YHCIIOM CTOPOH,

jm———————

TO MOJIyYUM TeJI0, IOJJOOHOE TIHITUHAPY (puc. 8).

CremoBaTebHO, KaK 1 B CIIyJae ¢ MPH3MOM, MOYKHO CIUTATh 00BEM

LMJIMHAPA PaBHBIM .o/, - A. 3Hauwr, |Z =  -h=mr hl Puc. 8

Nmeer mecTo cnepyromas

Teopema 1

Jist mr060ro MpsAMOro KpyroBoro UWIMHAPA, ./ =27 rh,
o, =21 rh+ 21 r? =21 r(h+7r),
V=ud_-h=mr’h,

OCH

rne r, h, o, o/ , 7" SBIAKOTCSI COOTBETCTBCHHO pajHyCcOM OCHOBaHHS,

6> “Tocu® ©

BBICOTOM, TUIONIAJIbI0 OOKOBOM MOBEPXHOCTH, TIOIIAbI0 OCHOBAaHHUS, IUIOIIALI0
ITOJTHOW TIOBEPXHOCTH U 00BEMOM IHITHH/IPA.

*  Pewenue 3a0auu Ey (cM. Hawano maparpada):

ITycTb S — HOBEPXHOCTH OJHO LIUCTEPHEI, S, — IIOBEPXHOCTH BCEX LIUCTEPH.

Torna S =2mr(h+r), tne h=14m, r=1m.

S=2-314-15=94,2 (m°).

S =94,2-10=942 (m*).

Tak kak 942:15=62,8 u 62<62,8<63, TO cienyer, 4To HeOOXOMUMO 63 KOPOOKH
KPacKH.

Omeem: 63 KOPOOKH.
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B dukcupyem 3HaHus
1.

B B dopmupyem cnoco6HOCTU M NPUMEHSIEM

. Ha pucynke uzo0pakeH NpsiMOIl KpyroBod LMIMHJIP C OCHOBa-

YHpa)KHeva n 3agavin

ITocTpoiite:

a) IPsAMOI KpYroBOd HWIMHAP;  ©O) HAKIOHHBIA KPYrOBOW IMJIMHJD.
Ilepeuncnure ero 3J1eMEHTHI.

nuamu €(0,, R), €(0,, R). Yxaxure u3 orpe3kos AO,, BO,,
AB, MN(MN | 0,0,), O0,0,, CO,, CN, O,N:

a) oOpasyrouiue; 0) BBICOTHI;

B) paJnyChl OCHOBAHWIA, T') XOpIbl OCHOBAHHU.

. JlaHa TpsIMOYTOJTbHAsI TOBEPXHOCTE ¢ M3MepeHusiMu [ 1 L. SIBisieTcst in OHa pa3BepTKO#M GOKOBOM

HOBEPXHOCTH MPAMOTO KPyroBOTO IMIMHIPA ¢ ocHoBanueM €(O,, R) u obpasyromeii G, eciu:

a) L=08m, l:%, R=04, G=04; 6) L=+12, 1=%, R=§, G=03;
o L=6r’, 1= =37, G=Y29
2 2

. Jlan npsAMoii Kpyrosoil mMAMHAP ¢ ocHoBaHuAMHU €(O,, R), €(0,, R) u obpasyromeit G,

h=0,0,, ., ., /,, 7 — COOTBETCTBEHHO IIJIOLIA]b OCHOBAHM, ILIOIIAAb OOKOBOM MoOBEpX-
HOCTH, TIIOIIAJb MOJNHON MOBEPXHOCTH M 00BeM IMIMHAPA. 3aIlOTHUTE TaOIuIy:
RI\G | h || || 7
lor|24m
2,5 0,4
5 1257
23|43
1 1,57

. OceBoe cevenre MUIMHIPA — KBapar, TUIOIAIs KOTOporo pasHa S. HaiinnTe 1uromams momHOR

MTOBEPXHOCTH M 00BbEM IUIHHpA, eciu: a) S = 100 cm?; 6) S=4cm?; B) §=0,64 cm*.

. [IpssMOyTONBHUK, AJIMHBI CTOPOH KOTOPOTO paBHBI 5 cM U § CM, BpalllaeTcst BOKPYT CBOEH 00Jib-

el cropoHsl. HaiiinTe 1utomais MoJHON MOBEPXHOCTH U 00BEM MOJIYUYCHHOTO Tejia BPAaIllCHHSI.

. OTHoOIIEHME JUIMH CTOPOH HpsMOyrojibHUKa paBHO 0,75, a ero miomanb — 48 cm?. Halinute

00bEeM Tella, MOJIYYEHHOI'0 MPHU BPAIICHUH NMPSIMOYTOJIbHUKA BOKPYT €r0 OCH CHMMETpPHH.
CKoJIbKO pelIeHni umeer 3ajgada?

8. Jlan npstmoyronsauk ABCD, y xotoporo AB=a u m(LCAB)=a.

. Ha pucynke usobpaxen npsmoii kpyroeoii munuuap. [AD] u [BC] — ase

OH sBisieTCA pa3BEPTKOM OOKOBOM MOBEPXHOCTH IMPSMOI0 KPYroBOTO
HWIMHIpa. BeaucnnTe niomiaab MOTHONH MOBEPXHOCTH M O00BEM IIH-
nuHapa (paccMoTpuTe 00a citydas), 3Hasi, YTO:

a) a=24cm u a=30°%

6) a=10cm u ox =45

B) a=16cm u o =60°.

obpasyroiue mwinHApa. Haliaure miomaas OOKOBOH MOBEPXHOCTH

LWINHIpA, 3Has, 4To O — LEHTP OCHOBAHUSA U .of =20 cMm’
pa, > HOCHTp 4 ypcp :
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Kpyrnbie Tena

10. BpicoTa mpssMOTO KpyroBoro HWJIMHApA paBHa H, a pamuyc — R. Haiiaure ruiomanb cedyeHus
[IJIMH/PA [UI0CKOCTBIO, MTPOXOJISIICH MapauIeIbHO €ro OCH Ha PACCTOSIHUM d OT OCH LMITHH/ADA,
€CIIu:

a) R=5cm; H=10cm; d =4 cm; 6)R=\/ﬁCM;H=4CM;d=4CM;

B) R=x; H=2x; d=0,5x.

Haiinute o0beM KaMHS, €CJIM MPU TMOTPYKEHHH €ro B IMUIMHAPUYCCKHIA COCya pamuyca R
YPOBCHB BOJIBI TIOBBINIACTCS HA /:

11

a) R=8cm; h=3cm; 6)R=3\/ECM;]’[=2\/ECM.
12. Haiizure maccy TpyObl, eciv ee JUInHa — /, TonmuHa — /1, BHyTpeHHuU# auamerp — H, mioTHOCTh
matepnana — p: a) [=3wm; h=5cm; H=10cm; p=101/cM;
12
0) 1=4J2 m; h=~2 em; H=92 cv; p=T r/cM.
2
13. BbIcoTa IPSIMOro KPyroBOTO HIIHHAPA PaBHA 8 CM, a ero 06beM — 7277 cM’. HaiiauTe miomazs
MIOJTHOW MTOBEPXHOCTH LMJIMHJpA.
14. OguH cocyn — y3KUil U BBICOKWH, IPyroil — B JiBa pa3a IIUpPE U B JABa pa3a HUXKE, YeM TepPBbIi.
Kakoii u3 HuX uMeeT OOJBIIYI0 EMKOCTh?
15. Pamuyc OCHOBaHHMs LUIIMHJPA PaBEH 5 CM, IUIOIIA/Ib OOKOBOI MOBEPXHOCTH B 3 pasa OoJblie

IJIOMIAN OJJHOTO OCHOBaHHWs. HaiinuTe mioriaas MoJHONH MOBEPXHOCTH M O0BEM IUIMH/pPA.

16. OtHOmIEHNE BBICOTHI IMIIMHAPA K PanyCcy OCHOBaHUS paBHO 1,6. HaiinnTe mmomans moxHON
MMOBEPXHOCTH M 00BEM LWJIMHAPA, €CIH M3BECTHO, YTO IUIONIAJh €ro OOKOBOH IMOBEPXHOCTH
paBHa 807 cm>.

17. Beicora mmHApa paBHa § cM, a paauyc OCHOBaHHS — 5 c¢cM. Ha kakoMm paccrosiHuu ot i
OCH IIMJIMHApPA HAJIO TPOBECTH IUIOCKOCTD, TApaUIeIBbHO €, YTOOBI TUIONIaIh CeICHNS o
Obuta paBHa 48 cm?? CocTaBeTe W peLIMTe MOMOOHYIO 3a1ady.

18. Ckonbko BEeCHUT XkeJe3HbIi npyT quamerpom 10 M u um-

HO# 0,5 M, eciii U3BECTHO, YTO IUIOTHOCTD JKeJie3a paBHa
7850 xr/m*? [ 20 cM —»
30 c™’ |

19. Teno, n300payKEHHOE HA PUCYHKE, COCTOMUT U3 JBYX OIH- \A() \

HakoBbIX TpyO. Haiimure oObem Tena. ! 25 eM

Il B B PassuBaem cnocoGHOCTU U TBOPUM

20. M3 uMIMHOPUYECKOTO CTEP>KHS M3rOTOBMIIM MAaKCUMAJIbHOE KOJIMYECTBO IacK KBaJpaTHOU
(hopMBI CO CTOPOHOM 12 ¢M ¢ MUHMMAaJILHBIM PacX0oA0M MaTepHuaia. B kaxnoii raiike nmponenanu
orBepcTHe auaMmerpoMm 6 cMm. Hailinure nuamerp crepkHs. CKOJIBKO MPOLIEHTOB OT 00beMa
CTEPIKHS COCTAaBISIOT OTXOMABI MPH mepepaboTke?

21

W3 MIMHIpUYECKOTO CTepKHS TUamMeTpoM 14 ¢M MPOU3BOIAT raiiku B ()OpME MPaBUIBHOTO
HIECTUYTOJIbHUKA, TONIUHONW — 4 cm. Kakoe MakcuMallbHOE KOJIMYECTBO IaeK MOKHO H3rO-
TOBUTH M3 TAKOTO CTEPKHS, €CITH M3BECTHO, YTO ero jmuHa 89 cMm? CKOJIBKO MPOLEHTOB OT
00beMa CTEpIKHSI COCTABST OTXOJIbI, €CIIU JHUAMETP OTBEPCTHS KaKIOH raiiku paBeH 8 MM?

22. Bo CKOJNBKO pa3 HaJIO YBEIHYUTH BBICOTY MPSIMOTO KPYTOBOTO LUIMHAPA, HE MEHSS ero
OCHOBaHHMsI, YTOOBI ero o0beM yBenuymics B 8 pas?
CocraBbTe U pemmrTe 1nojo0Hy0 3aaady.

23. Bo CKOJIBKO pa3 HaJ0 YBEIUYHUTH PAJUyC OCHOBAHHUS MPSIMOTO KPYTOBOTO LHJIMHAPA, HE MCHSS
BBICOTHI, 4TOOBI €ro 00beM yBenuuuics B 8 pas?
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§ 2. KoHyc (npssmon Kpyrosoi)

"’@ WCCNELYEM
A2 Cobpannoe 3epro 3acemanu B OyHKep 21eBaTopa B GOPME KOHYCa, BHICOTa KOTOPOTO
paBHa 2,4 M u miIonaasr ocHoBaHUS — 26 M2, CKOJBKO TOHH 3€pHa MOMECTHIIOCH B

XPaHWIUIIIE, ECIIH OJIHA TOHHA 3epHa 3aHumaet 1,3 m3?

2.1. dnemMeHTbl KOHyca

OmnpeneieHus

Jan kpyr 9 u V — Touka, He MpMHAIEKAIIAs TNIOCKOCTH KpyTa. BepiInHa

¢ TeomeTpuueckoe Tell0, 00Opa30BaHHOE BCEMH OT-
pe3KaMHu, COSAMHSIIONIMMHU TOYKY V' ¢ Toukamu,
npuHaIeKaIUMu Kpyry ) , HasbIBaeTcs Kpyro-
BbIM KOHYcOM (puc. 9).

¢ Kpyr 9 mnaspiBaeTCs OCHOBAHMEM KOHYyCa, a
TOYKa V — BepuIMHA KOHYCA.

¢ OTpesKy, COeMHSIONINE BEPIINHY KOHyca ¢ Tod- M

KaMH OKpPY>KHOCTH OCHOBaHMs1, Ha3bIBAIOTCS 00pa-
3yIOIIMMH KOHYCA. Puc. 9

Hanpumep, Ha pucyHke 9 n300paxeH KOHyC ¢ BepmMHOi ¥ u ocHoBanueM ).

Otpesok VM — oOpasytorias 3Toro KoHyca. v Vv
Ilycte O — 1eHTp OCHOBaHHS KPYTOBOTO KOHycCa BBICOTBI
(puc. 10).

Eciu npsimass VO nepnieHAMKYJIsipHa OCHOBAHHUIO
KOHyCa, TO KOHYC HasbIBaeTcs npambim (puc.10, a)),
B IPOTHBHOM CJlydyae, KOHYC Ha3bIBACTCS HAKIOHHbIM
(puc. 10 0)).

MHOXecTBO BceX 00pa3yIoIInX KOHyca Ha3bIBACTCs

00K06011l nOBEPXHOCMBIO KOHYca. MHOXKECTBO TOYEK a) 6)
KOHYCa, KOTOPBIE HE TIPUHAIEKAT HA OOKOBOM MOBEPX- Puc. 10
HOCTH, HH OCHOBAHHUIO KOHYCA, HAa3bIBACTCS GHYMPEHHEN 001acmpio Konyca.
[lepnienuKyIsIp, OMyIEHHbIM 13 BEPIIMHBI KOHYCA HA INIOCKOCTh OCHOBAHMs, Ha3bIBACTCS
evicomoit xonyca (puc. 10).
JlmiHa 3TOTO OTpEe3Ka TAK)KE HA3BIBACTCS 6bICOMOU.

3ameuanusn. 1. BricoTa npsiMoOro KpyroBoro KOHyca COBIAIAET C OTPE3KOM, COEIU-
HSIOIINM BEPIIHHY KOHYCa C IEHTPOM €T0 OCHOBAHHS.
2. Yacto, ISt KPaTKOCTH H3JIOKCHUS, KOHYCOM HA3BIBAIOT TOJBKO €r0 MIOBEPXHOCTb.

3. B IX kiacce u3ydaercs TOIBKO MPSIMOM KPYyTOBOM KOHYC, KOTOPBIA JUISI KPATKOCTH
Ha3bIBAETCS. KOHYCOM.
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Kpyrnbie Tena

;7;// Jlan npsiMmoyronbHbIil TpeyronbHuk ABC, y KoTOporo
m(£LABC)=90°. Onumute Teno, KOTOPOE MONYUUTCS MPH
MOJIHOM BpaieHnu TpeyroibHuka ABC Bokpyr npsMoit AB.
Pewenue:

[Tpu mommHOM BpaineHuu Tpeyronbanka ABC BOKpyT Tpsi-

MO AB mony4uTcs NpsiMOW KpyroBol KOHYC, oOpasyrolnei

koToporo siBisiercss AC, a panuycom ocHoBauus — BC

(puc. 11).

2.2. Pa3BepTka KoHyca. CeyeHus

i{'/ pasBepTka
7L PaccmoTpuTe M ONMIINTE PAa3BEPTKY KOHYCA. Soreno
Pewenue: MOBEPXHOCTH

Paspe3aB GOKOBYIO MOBEPXHOCTh KOHYCA T10
00pasyroIIei, ITOJTydiM OBEPXHOCTh B (opMe
KpyroBoro cexropa (puc.12). 3amerum, 4to
panMyc Kpyra paBeH JJiMHe o0pasyrouieit

KOHyCa, a €ro JUIMHA — MEePUMETPY OCHOBAHHUS
pa3BepTKa

KOHYca. OCHOBAHUS
Puc. 12

Macmepcm. W3roToBbTe U3 KapTOHa KOHYC, 00pasyrolas CeKTopa KOTo-
7 poro paBHa 10 cMm, a paguyc ocCHOBaHUSA — 5 CM.

~

* [Iepecekast KOHYC TIOCKOCTBIO, COIEPIKAIIEH ero BEPIINHY H
I[EHTP OCHOBAHHUS, MOJYYUM CCUCHHUE, OTPAHUYCHHOE PAaBHO-
OCIPEHHBIM TPEYTOJIBHUKOM. JTO CEYCHHE HAa3bIBACTCSI 0CEBbIM
ceuenuem Konyca. Ha pucynke 13 moBepXHOCTh, OTpaHUYCHHAS
tpeyroabHukoM ABC, — oceBoe ceueHHe KOHyca.

3ameuanue. lpsimas VO, tne V — Bepmuna, a O — HEHTP OCHO-
BaHHs KOHYCa, HA3BIBACTCSI OChIO CUMMEMPUN KOHYCA.

2.3. Nnowanb 60KOBOV NOBEPXHOCTU, MJIOLAAb NOJIHON
NOBEpPXHOCTN U 0ObEeM KOHyca

’/
AZ Tycrs g — o6pasyromas koHyca, 7 — pajiyc OCHOBAHSL.

-

NN

* IInouyadv 60K060il nosepxnocmu KOHyca 0003HAYAIOT: .o/ .
o oA, =TIgr.

* ITnouyaov nonnoin nosepxnocmu (.</,) KOHyca paBHa CyMME IIJIONIazel OOKOBOM
[IOBEPXHOCTH U €r0 OCHOBaHHSI.
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Il NPUMEHUM

* HaiinuTe rutomia s MOBEpXHOCTH TeJa, MOJIYYEHHOT0 TIpU
BpaIlleHNH KBaJIpaTa co CTOPOHOM @ BOKPYT CBOEH JUArOHAIH.

Pewienue:

[Ipu BpalieHun KBajapaTra BOKPYT AMArOHaIM MOIy4aeM
TeIo, 00pa30BaHHOE IBYMsI KOHIPYIHTHBIMHU KOHYCaMHU, PaInyC
OCHOBaHHs (}") KOTOPBIX paBCH MOJIOBUHE NJIMHBI AUAroHaJIn
KBaJ[paTa, a 00pasyrolas (g) KOHT Py HTHA CTOPOHE KBaJIpaTa
(puc. 14).

[IpuHsB BO BHUMaHHUE OTBET 3a7a4U ,fl/f, MOy YUM:

Puc. 14

.y/=2-7rgr=2-7r-a'¥=a27r«/§.

Omeem: azﬂrﬁ KBa/IPATHBIX EMHMII.

& HaiinnTe 00beM KOHYca, BBICOTA KOTOPOTO /1, @ PainyC OCHOBaHHMS 7.

Pewenue:

PaccMmoTpeB mpaBHIbHYIO THPaMUIY, B OCHOBAHUU KOTOPOU JICXKHT
MHOT'OYTOJIEHUK C OOJBIIIMM YHCIOM CTOPOH, TOJYYUM TeJI0, MOA00HO0e
KoHycy (puc. 15). CirenoBareibHO, KaKk ¥ B cllydae ¢ MUpaMujIioi, o0beM

KOHYCa MO>KHO BBIYHCIHTE TI0 opMmyse 7 = %sz/o ol
1

=m’. 3naunr, |7V ==nr’hl|.
3 Puc. 15

Ho .o/

OCH

Teopema 2
Jist 1000ro MpsAMOro KPyroBOro KOHYCa, .o/ = 7gr,
oA, =l + ool =Tgr+ 0 =0(g+7),

=1y -h:lmzh,

3 OCH 3
e ¥, g, h, <Ay, o, , <, 7 SBISIOTCS COOTBETCTBEHHO PaIMyCOM OCHOBAHWS,
o0pasyromie, BEICOTOM, IUIOIMAABI0 OOKOBOI MOBEPXHOCTH, IUIOIIAABI0 OCHOBAHUS,

IJTOIIAJIBIO TTOTHOMN TIOBEPXHOCTHU U 00bEMOM KOHYCa.

* Pewenue 3a0avu E'l/f (cM. Havaso maparpada):

[Tycts V' — 00bemM coOpaHHOTO 3epHa.

V= %n’th, IJie 7 — paiyc OCHOBAHMS 3epPHOXpAHUIIHIIA, a /1 =2,4 M.
Io ycnosuo 3amaun, 27 =26 (m).

CrnenoBareibHo, V = % 26-2,4=208 (m°).

3nauwnr, 3epHo Becut 20,8:1,3=16 (T).

Omeem: 16 ToHH 3epHa.
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Kpyrnbie Tena

YnpaxHeHus u 3apaumn

B dukcupyem 3HaHug
1. IocTtpoiite:

a) IpsIMOH KPYTOBOH KOHYC;

0) HAKJIOHHBIH KPYrOBO# KOHYC.

[ )

Ha pucyHke n300pakeH MpsIMON KPyroBod KOHYC C LIEHTPOM
ocHoBaHust O. YKaxwure:

a) oOpasyromrue; 0) BBICOTHI;

B) paanychl OCHOBaHUIi; T') XOpJibl OCHOBaHHUH.

w

Hapucyiite pa3BepTKy MpsiMOro KpyroBoro kKoHyca ¢ obpa-
3yIOIIel g M paaiycoM OCHOBAaHUS R, eciu:
a)g=5cMm, R=2cm; 6)g=7cM, R=3cm.

& & e ; ) Ve
4. lan npsiMoit kpyroBoi konyc ¢ ocHoBaHueM € (O, R), ./, /5, .«/,, 7" — COOTBETCTBEHHO

UIOMIA b OCHOBAHUS, MJIONIAIb OOKOBO MTOBEPXHOCTH, TUIOMIAAb MOJTHONW MOBEPXHOCTH U 00BEM
KOHyca, g — 00pasyromasi U /i — BbICOTa KOHyca. 3aloJHUTE TaOIHILy:

R g h | cloen | ols | ity 7
4 3
5 13
4 1087
8 80r
7 307
5. PaBHOOCAPECHHEIN TPEYTrOIBHHUK CO CTOPOHAMHU 5 cM, 5 ¢M, 6 CM BpamaroT BOKPYT €r0 OCH
cummMeTpun. Haiinure miomans monHO MOBEPXHOCTH U 00BEM MOTYyYEHHOTO F€OMETPHUYECKOTO
Tela.
6. PaBHOOeIpeHHBII TpeyroabHUK co cTopoHaMu 13 cM, 13 cM, 10 cM BpamarT BOKpYr €ro oc-

HoBaHUsA. HaliauTe Iiomanb MOJHOW MOBEPXHOCTH M 00BEM MOIyYEHHOTO T€OMETPUYECKOrO
Tena.

H B dopmupyem cnocoGHOCTU M NPUMEHSIEM

v 2
7. Tlnomuaap MONHOM MOBEPXHOCTH MPSIMOTO KPYyroBOro KoHyca paBHa 253 cm”,
o 2 1% 1%
a mromaas 6okoBoii moBepxHocT — 11 em™. Haiimure anuHy obpasyromieit
KOHYCA.

8. BeryucnuTe miuomanb MIOCKOCTH CEYCHHsI KOHYCa, MPOXOMSIIEro 4yepes
touku S, A, B, eciu SO=10 cm, OA=3 cm, AB=4 cm. B

9. IIpsiMOyTONBHBIN TPEYTOJbHUK, KaTEThl KOTOPOTO paBHBI 4,5 ¢cM U 6 CM, BpaliaeTcsi BOKPYT
BBICOTHI, ITPOBEICHHON M3 BEPILUHBI MPSAMOro yria. Haliaure miuoniaas moJHONW MOBEPXHOCTH U
00BEM TOJIyYEHHOTO Tella BPALICHHUS.

10. Iiomags oceBoro cedeHus KoHyca pasHa S. Haiigure
IUTOMAnb OOKOBOH MOBEPXHOCTH M 00BEM KOHYyCa, €CITH H
paanyc OCHOBaHMs KOHyca — R. )

11. Ha pucyHke u300pakeHbl WICHTHYHBIC (yKEpPbl KOHH-
yeckoit ¢popmbl. B niepBom (sieBom) dyxepe 200 Mt coka. @ @
CkosibKO coka BO BTOpoM (yxepe?
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B B PassuBaem cnoco6HOCTM U TBOPUM

12. Tlnomans cedeHnst KOHyca TUIOCKOCTBIO, MapauieibHONH ocHOBaHMIO, paBHa S. CeueHne mpo-
XOJMT HAa PacCTOSHUU d OT BepUIMHBI KOHyca. Haiiure miomans G0KOBO# MOBEPXHOCTH H
0o0BeM KOHYCa, €CIIU BBICOTA KOHyca paBHa /.

13. TIpsiIMOYTONbHBINA TPEYTONBHUK, KATEThl KOTOPOTO PAaBHBI d U b, BPAIalOT BOKPYT THIIOTEHY3bI.
Haiigure 06beM MOJYyY4EHHOTO TEa.

14. TInomaab OCHOBAaHHUS MPSIMOTO KPYrOBOTO KOHyca paBHa 97 cm?. Haiimure ruromans MONTHON
MOBEPXHOCTH KOHYCa, €Clii ero oobeM paBeH 1277 oM’

15. OOpazyromiasi IpsSIMOTO KPyroBOoro KoHyca paBHa 10 cM, yroy mpH BEepIIMHE OCEBOTO CEUCHUS
paseH 120°. Haiinute 00beM KoHyca.

16. PaBHOCTOpPOHHUII TPEYroJbHHUK, CTOPOHA KOTOPOTO paBHa 8 CM, BpalllaeTcs BOKPYT HPSIMOIA,
colepiKalell BepIIMHy TPEYroJbHHUKA M MapajulelbHOM CTOpOHE, He coAepXallei 3Ty Bep-
mmHy. Haiimure 00beM MOJTyYeHHOTo Tella BpaIleHHs.

17. PoM6 co CTOpOHOH 8 CM M OCTpPBIM yIIIOM, paBHbIM 60°, BpalllatOT BOKPYT OJHOH M3 CTOPOH.
Haiigure 06beM mosyuyeHHOTO Tena.

18. PaBHOOOKYIO Tparenur, OCHOBaHUs KOTOpoi paBHbl 10 cM, 12 cM, a GOKOBasi CTOpOHA —
10 cM, BpamaroT BOKpyr Oojibliero ocHoBaHus. Haligure 0o0beM MOIydyeHHOrO Tela.

§ 3. YceuyeHHbIN KOHYC (NpsiMOiA KpyroBo)
10 m

’1/! Tpyba TerutoneHTpasii uMeeT HopMy YCEUEHHOTO KOHyca

. (cm. pucyHOK). BHenamii 1uaMerp OONBIIEr0 OCHOBAHUS
paBen 30 M, a menbmiero — 10 M. Beicota TpyOsr 40 M.
CKOJIBKO IIeMEHTa HEOOXOIMMO ISl TOrO, YTOOBI 3aIlTy-
KaTypHUTb OOKOBYIO NMOBEPXHOCTH TPyObI, ecin Ha 10 m?
oBepXHOCTH pacxomyercs 50 kr memenrta?

3.1. AnemMeHTbl YyCEe4YEeHHOro KOHyca

"’@ WUCCNEAYEM

Ceuenne KOHyca IOCKOCTBIO, TAPAIUIETBHOM €ro 0CHO-
BaHMIO, SIBIICTCS KPYroMm. YacTb KOHyca, OrpaHHYCHHAS
9TUM KPYyTrOM U OCHOBaHHEM KOHYCa, Ha3bIBACTCS yCeueH-
Hbm KoHycom (puc.16). Kpyru ycedeHHOTO KOHyCa Ha3bl-
BaloTCs ocHoganuamu. OTPEe3KH yCEUEHHOTO KOHYyca,
Jexamne Ha 00pa3yronux KOHyca, Ha3bIBAIOTCS 00pa-
3yIOuUMU YCEUCHHOTO KOHYCa. MHOXeCTBO 00pa3yroNx
YCEUCHHOTO KOHYCA COCTABIIET 00KOGYI0 NOGEPXHOCHLb
ycedeHHOro konyca. OTpe30K yCeueHHOTo KOHyca, JIexa-
L1 Ha BBICOTE KOHYCA, HA3bIBAETCS 6bICONOIL YCEUEHHOTO
KOHYycCa.

ITycts O, O, — IeHTPBI OCHOBAHHH YCEUEHHOT'O KOHYCA.
Otpesok OO, SBISIETCS 8bLCOMOIl YCEIEHHOTO KOHYCA.
Jnuna otpeska OO, Taxxe Ha3bIBACTCS GbICOMOIL.
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Kpyrnbie Tena

E& Jana npsivoyrosnbHas Tpanerus ABCD, y xotopoit m(£A4) =90°.
Omnuiure Teno, KOTOPOE MONYYUTCS NPH BPAIICHUU Tparie-
st ABCD Bokpyr npsimoit AB.

Pewenue:

ITpu Bpauennu tpanetmu ABCD (puc. 17) Bokpyr npsiMoit i

AB nony4uTcs mpsIMOi KpyroBoW yCEUCHHBIH KOHYC. .
Memns1iee (OoIbIIee) OCHOBaHHE TPANICIUH PABHO PAANYCY
MeHbIIEeTO (00JbIIEero) OCHOBAHUS YCEUCHHOIO KOHYcCa,

AB — BBICOTa YCEUCHHOTO KOHYCA.

3.2. PasBepTKa yce4eHHOro KkoHyca. CeueHua

t‘l/f PaccmoTpute u onuimmTe pa3BepTKy yCEUEHHOTO

konHyca (puc. 18).

Pewenue:

Pa3pesaB O0KOBYIO MOBEPXHOCTh YCEUCHHOTO KO-
Hyca 1o 00pa3yollei, MoIy4uM CeKTOp KPyroBOro
KOJIBIIA.

3amMeTHM, YTO JJTUHBI AYT KOJbIIA PAaBHBI JITHHAM
OCHOBaHUW YCEYEHHOIO0 KOHYCa.

- -

Puc. 18

Macmepcnasr. N3rotoBeTe M3 KapTOHA YCEUYEHHBII KOHYC, PaJnyChl OCHO-

g

IIpu nmepecedyeHnn yCEUeHHOIrO KOHYCa IIOCKOCTBIO, COJEp-
JKaIel HEeHTPhI ero OCHOBaHMM, TTOJYYUM CEUEHHUE, KOTOPOE Ha3bl-
BACTCS 0CEGbIM CeueHUeM yCCUEHHOTO KOHYyCA.

OceBoe ceueHre YCeUeHHOT0 KOHYCa SIBIISIETCS TOBEPXHOCTHIO,
OTpaHMYCHHON paBHOOOKOM Tpamnerueit (puc. 19).

3ameuanue. Ilpavas OO,, tae O u O, — IEHTPBI OCHOBaHHI
YCEUYEHHOI0 KOHYCa, HA3bIBAETCS OCbI0 CUMMEMpPUL YCe-
YEHHOTO KOHYCA.

BaHMI KOTOPOTO PaBHEI 2 ¢M U 4 cM, a JyMHa obpasyromiei — 10 oM.

4, B,

N
Y/
A

Puc. 19

» Kakas ¢urypa momyduTcst mpu nepecedeHrH yCedeHHOTO KOHyca IIOCKOCTBIO, He
coJepaKallel ero LEHTPbl OCHOBAaHUM, HO IapajuIeIbHOM MPSIMOM, MPOXOISILEH uepes3 dTU

LIEHTPHI?

;?,f (momonHUTENBHBINA MaTepuan). Haliaure miomaas 60KOBO
MMOBEPXHOCTH KOHYCA, PaJMyChl KOTOPOTO paBHBI R H 7, a
oOpazytomas — g (puc. 20).

Pewenue:

[Tycts .o/, — momans GOKOBOI MOBEPXHOCTH YCEYEHHOTO
KOHYycCa, .«/ — MJI0IIaab OOKOBOW MOBEPXHOCTH KOHYCa, U3
KOTOpPOTO OBUI MOJIy4eH YCEUEHHBIH KOHYC, .o/, — IUIOIAIb
OOKOBOI1 TIOBEPXHOCTH MEHBILIETO KOHYCA.
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O603HaunM yepes / 00pasyroIy o MCHBIIETO KOHYyca, Torna g +/ siBsercst obpasyrorei
0O0JIBIIIETO KOHYCA.
Homyunm .oy = of — oy =W R(I+ g)—mrl = Rg+mI(R—7r) (*).
3ameTnm, 9To R_g+ ! , oTkyna [ = 4
r ) R-
[Toncrapmnsist B hopmyity (*), TOITYIHM:

.cf/6=7ng+n'-%~(R—r)= mg(R+7).
Omeem: wg(R+7).
Il NPUMEHUM

¢ ITycte ABCD — Tparnenusi, ¢ OOJIBIINM OCHOBaHHEM 10
AB, DC =10 cm, m(£LA)=m(£LB)=45° u BbICOTOIA,
paBHOH 6 cM (puc. 21). Beraucnute miomab moJHOH
MOBEPXHOCTHU TeJa, MOJyUYCHHOTO IMPU BpallleHUU
9TOH TpaleLuu BOKPYT CBOEH OCU CUMMETPUHU.

Pewenue:

ITycte O m O, — cepenunsl ocHoBanuii AB u CD.

OO, — oCcb CUMMETPHH TPATIELIUH.

IIpu Bpamenuu Tpaneuun ABCD Bokpyr npamoit OO, NMOTyYUTCs YCEUEHHBIH KOHYC,
paauycamu ocHoBaHMi kotoporo sBisiores AO u CO,, a OO, — Bbicota. Ilycts CK —
BBICOTA TPAIICIIUH.

Tpeyronmeank AKC — paBHOOSIPEHHBIH U NpsiMOyTonbHbIN. 3HaunT, AK = CK. Tak kak

KO =CO,, tononyunm AO=AK+KO=6+5=11(cm). AC = AK =642 (cm).

cos45°
/ o
Taxum 00pa3oM, UCIIOJIB3Ysl OTBET 3a0a4u .&, y3HaeM, YTO IUIOMIAb IOIHOM HOBEPXHOCTU

YCC€UCHHOT'O KOHYCa paBHa:

ol =l +1- AO* +7-CO> =0 - 652 16 + 7 - 121+ 77 - 25 = (96+/2 +146)7 (cm?).
Omeem: (96«/§+146)n' eM’.

s
=
‘47

e
_

* Pewenue 3a0auu ’1/ (cM. Havaso maparpada):

s

[IycTb § — MOBEPXHOCTH, KOTOPYIO HA/IO 3aUITYKATYPUTh.
Torna, pUHSIB BO BHUMAaHUE OTBET 3a1a49H ':2/’ S=mg(R+r),
rae R, ¥, g — COOTBETCTBEHHO PaJInyChl OCHOBAHUI U 00pa3yro-
I1asi yCEUeHHOT0 KOHYyca, COOTBETCTBYIOIIETO TpyoOe (puc. 22)
uR=15Mm, r=55m.

3ametum (puc. 23), uto g =/h° +(R—r)>. o 3 Puc. 22
1
3naunt, g =~/40% +10° =+/1700 =104/17 (m).

)

1

|
ro
|

I

Torma S =~3,14-10417 - 20 =~ 2589,3 (m?). hi

CrnenoBartenbHO, IPUOIM3UTENBHO TTOHAIO0UTCS E
(2589,3:10)-50=12946,5 xr nemenra. 0 R B

Omeem: 12946,5 xr nieMeHTa. Puc. 23
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Kpyrnbie Tena

YnpaxHeHus u 3apaumn

B dukcupyem 3HaHus

1. IlocTpoliTe yceueHHBIH KOHYC:
a) IpsMOi KpyroBOH; 0) HAaKJIOHHBIH KPYroBOIi.

2. Ha pucynke u300paxeH IpsIMOIl KpyroBOW yCEUCHHBIH KOHYC.
VYkaxure:
a) oOpasyrolue; A
0) BBICOTHI;

B) paauychl OCHOBaHMM. C

W

PaBHOOOKas1 Tpamenusi ¢ OCHOBaHUsIMH, paBHbIMU 10 ¢cM U 5 cM, Bpamaercs BOKPYT €€ OCH
cummeTpri. ONHUIIUTE TEO, KOTOPOE MOMYINTCS TP BPAIICHNH, €CITM BBICOTA TPATEI[K paBHA
8 cM.

S

Hapucyiite pa3BepTky MpsMOro KpyroBOr0 YCEUEHHOTO KOHyca ¢ oOpasyiolieil g u paanycamu
OCHOBaHHUM R, 7, eciu:
a)yg=6cm, R=3cm, r=1cm; 0)g=8cm, R=4cm, r=2cMm.

5. Vcronb3yst TaHHBIE PHCYHKa, HAWIUTE PaaMyChl OCHOBAHUIl, [UINHY 00Opa3yromeld U BBICOTY
HPsIMOTO KPYTOBOTO yCEYEHHOTO KOHYyCa, pa3BepTka OOKOBOI MOBEPXHOCTH KOTOPOTO COBIMAAAET
C 3aJlaHHBIM CEKTOPOM KOJIbLA:

a) 6) B)
1 I /\
6 cMm 6 cm 60°
10 cm 14 cm 8 oM

BB dopmupyem cnoco6HOCTU U NPUMEHSIEM

6. Halinure paauychl OCHOBaHMM M BBICOTY YCEUEHHOrO KOHYCa, 3Has, 4TO €r0 OCEBOE CEYEHHE
OTPaHUYEHO YETHIPEXyTOJLHUKOM cO cTopoHamu 12 cm, 125 cm, 125 cm, 100 cm.

7. Haligure quiHYy 0Opasyrolieil yCeueHHOTO KOHyca, 3Hasl, YTO JUaMETPbl OCHOBAHHI PaBHBI
12 cM 1 28 cM, a ero oceBoe CeueHHe — TPEyroNbHUK, TUIOMmaab kotoporo 120 oM’

8. Paguyc OKpy>KHOCTH, OIIMCAaHHOM OKOJIO OCEBOIO CEYEHHs yCEUEHHOIO KOHyca, paBeH 42,5 cM.
o ) 9] 2
Haitinute niuHy oOpasyroliei yCedeHHOro KOHyca, €Clu IUIOIAA OCHOBAaHUM paBHbI 1 7647 cMm
2
u 324w cm” .

9. BricoTa yceueHHOro KOHyca paBHa 4 cM, a JuinHa oOpasyromieid — 4+/2 cm. Haiigure BbicOTY
KOHYCa, U3 KOTOPOTro ObLIT MOJMYYEH YCEUCHHBIH KOHYC, €CITU CpejHee apru(METHUECKOE PalnyCoB
ocHoBaHMi paBHO 10 cM.

2 o
10. Ilnomangs 0CEBOT0 CeUEHUs] yCEUeHHOro KoHyca paBHa 81cm™. Haiigure panmyc Gonbuiero
OCHOBAHHUSI YCEUEHHOI'0 KOHYCA, €CIHM PaJiyC MEHBIIET0 OCHOBaHMS paBeH 2,5 cM, a JUIMHA
oOpasyromieit — 9 cm.

11. Panuycel OCHOBaHHI yCEYEHHOTO KOHYca paBHbI 8,7 cM u 5,3 cM. Haiinure ayuHy oOpasyromieit
2
YCEUEHHOT0 KOHYyCa, €ClIM IUIOIIA b €ro 0CeBOro ceueHusi paBHa 119 cm™.
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H B B PassuBaem cnoco6HOCTM U TBOPUM

12. LleHTp OKPY>KHOCTH, ONMHUCAHHOW OKOJIO OCEBOI0 CEYCHHS yCEUYEHHOrO KOHYCa, COBIAJAeT C
LEHTPOM OOJBIIET0 OCHOBaHMS yCEUEHHOro KoHyca. Haiinute paanmyc OOnbLIEro OCHOBAHUS
YCEUEHHOTO KOHYCa, €CIIM PAaAMyC MEHBIIETO OCHOBAHMS PaBEH 5 CM, a IUIONAagb €0 OCEBOr0
ceuenus paBHa 216 cM’.

13".Paguychl OCHOBaHUIl M BBICOTA MPSIMOTO KPYTOBOTO YCEUEHHOTO KOHYCa MPSIMO MPOMOPIIHO-
HaJIbHBI YnciaM 3, 6 u 4. Beluncinure 00beM yCEYEHHOro KOHyca, €Cli JUIMHa 00pasyromiei
paBHa 25 cMm.

14. OceBoe cevyeHHE yCEYCHHOTO KOHYCa — PaBHOOOKAs Tparelysi, JHaroHajiu KOTOPOW B3aMMHO
NepHIeHIUKYISIpHEL. HalimuTe panuycsl OCHOBaHHN yCEYEHHOTO KOHYCa, €CIIH H3BECTHO, YTO

OZIMH M3 PaJHyCcOB B [Ba pa3 OOJblIe JPYyroro, a 00beM KOHyCa, U3 KOTOPOro ObLI MONY4eH
YCEUCHHBIH KOHYC, paBeH 647 cm’.

§4. Cdhepa

f‘l/f [lecTb MaJBYUKOB Pa3[eNUIN MOPOBHY U
chenu apOy3, paauyc kortoporo 20 cwm, a ye-
TBIPE AEBOYKHU Pa3JI€IUIN IIOPOBHY U ChEIU |
apOy3, paanyc xotoporo 15 cm. Komy gocra-
Joch Oonbine apOy3a: OJHOW JIEBOYKE HIIH
OJTHOMY MaJIbYUKYy?

4.1. dnemeHTbl chepbl

"*@ WUCCJIEAYEM

;:z/lfjlaﬂa ¢ukcupoBanHast Touka O U R — AeHCTBUTEIBHOE TIOJIO-

KUTEJIBHOE YHCIIO.

a) Uro cobo# mpencTaBisieT FeOMETPHYCCKOE MECTO TOUEK Ha
IUTOCKOCTH, PACIIOIOKEHHBIX HA paccTossHuu R ot Touku 07

0) Kakyto reomeTprdeckyto GUrypy mojaydum Mpu BpalieHHN
B IUIOCKOCTH OTPE3Ka JJIUHOW R BOKPYT OIHOTO U3 €ro
KOHIIOB ((pHMKCHPOBAHHOTO)?

B) Kak Ha3bIBacTCS reOMETPHIECKOE MECTO TOUEK IIPOCTPAHCTBA,
PAacIoIOKEHHBIX Ha paccTosHUU R oT Touku O.

Puc. 24

Pewenue:
a) 'eomeTpuuecKMM MECTOM TOUEK Ha IJIOCKOCTH, Paclosio-
’KEHHBIX Ha paccTosHUU R oT Touku O, SBISETCS OKPYK-
HocTh €(O,R) (puc. 24).
6) Ilpu monHOM BpaIleHUH OTpEe3Ka JUIHHOM R BOKPYT OJJHOTO
W3 €ro KOHIIOB, IMOJIyYUM KpyT paaumyca R (puc. 25).
B) MHOXECTBO TOUYEK NPOCTPAHCTBA, PACIOI0KEHHBIX Ha
paccrostauu R ot Touku O, Ha3bIBACTCS chepoil ¢ yenmpom
O u paouycom R. Puc. 25

O6osnauaem: ¥ (0, R). To ects, S (O,R) = {M| OM =R}.
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Kpyrnbie Tena

JIx000i#1 0TPEe30K, COSANHSIIONIHI IICHTP C(EephI C TOUKOH xopra pajnychl
Ha HeH, HasbiBaeTcs paouycom (puc.26). OTpesok,
COC/IMHSIIOIHI IBE TOYKH CEphl, HA3BIBACTCS XOPOOUl.
Xopna, mpoxoasIas 4epe3 HeHTp cdepsl, Ha3bIBACTCS
ouamempom.

JIMaMeTp Xopzia

7
3’/ Kaxk nassiBaercs TCOMETPUICCKOC MECTO TOYCK ITPOCT- 2%
Puc.

paHcTBa:
a) PacroJIOKEHHBIX Ha PACCTOSHUU, MeHbIleM, yeM R ot Touku O;
0) pacnoi0oKEHHBIX Ha PaCcCTOSHUM, OoJbIeM, ueM R ot Touku O?

Pewenue:

a) MHOeCTBO TOYEK MPOCTPAHCTBA, PACIION0KEHHBIX HA PACCTOSHUH, MEHbIIIEM, YeM R
or Touku O, HasbIBaeTcs enympennei oonacmoio chepot S (0, R).

O6osnauaenm: Int & (O, R). To ects, Int #(O,R) = {M| OM < R}.

0) MHOXecTBO TOUEK MPOCTPAHCTBA, PACTIONIOKEHHBIX Ha PACCTOSHUM, OONbIeM, yeM R
ot Touku O, TO €CTh MHOXKECTBO TOYEK MMPOCTPAHCTBA, KOTOPbIC HE MPHHAIEKAT che-
pe ¥ (O, R) u ee BHYTpeHHEN 00/1aCTH, Ha3bIBAeTCsl ¢Hewneil oonacmuio chepsl S (O, R).

Obosnauaem: Ext (O, R). To ectb, Ext ¥(O,R) = {M| OM > R}.

Ccepa BMecTe ¢ BHYTPEHHEH €€ 001aCThIO Ha3bIBACTCS LLAPOM VU CheputecKum menom.
CrenoBaTenbHO, TOBEPXHOCTHIO Iapa siBIsieTcs cdepa.

Ilepeceuennem cexymieil IOCKOCTH U Cephl SBISETCS OKPYKHOCTD (puc. 27).

Ecnm neHTp 3TOH OKPY’>KHOCTH COBIAACT C IEHTPOM C(hephl, TO OKPY>KHOCTH HAa3bIBACTCS
001611011 OKpYIHCHOCHBIO chepol (puc. 28).

Puc. 27 Puc. 28

4.2. Mnowapb chepbl. O0BLEM WIapa

B XII kmacce 1okaxeM, 4To:
 mwiomanas chepsl Berumcsiercs no Gopmyine .o/ =4 R*, tie R — pamuyc chepsr;

3

__4mR
* 00beM 1Iapa onpezaensercs 1o popmyie 7 = —3 e R — pagnyc 3toro miapa.
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YnpaxHeHus v 3apaumn

B dukcupyem sHaHus

1. IoctpoiiTe 1 0003HAYBTE CPepy.

2. Ha pucynke toukn 4, B, C npunagnexar & (0, R). Cpean otpe3koB
0A, OC, OB, AB, BC, CA, DA, DC, BD ykaxure:
a) paJunychl;
0) XOp.bl;
B) JHAMET.

3. Myctb h — paccrosaue oT npsmoit d 1o uentpa chepst S (O, R).
Ornpenenute B3aUMHOE PACIIONIOKEHHE HPsIMOR d 1 cdepbl, eciu:

a)h=8cm, R=9cwm; 6) h=11cm, R=17cm; B)h=10cMm, R=10 cm.

4. Tycte d — paccrostHue OT MIOCKOCTH O J10 entpa chepsl & (O, R).
Ompe/iennTe B3aMMHOE PACIIONIOKEHUE TIIOCKOCTH O U CEpPBI, eCIH:

a)d=50M,R=2\/§CM; 6)d=%CM,R=%CM; B)d=5,(6)CM,R=5%CM.
5. Ilycte d — paccrosinue ot uenrtpa chepsl S (O, R) no xopasl AB. Halinure JUIMHY XOp/Ibl, €CIIH:
a)d=3cm, R=5cm; 6) d=5cm, R=13cm; B)d=2\/§CM,R=2\/gCM.

B B dopmupyem cnocoGHOCTU M NPUMEHSIEM

6. Pagnyc 3emHoro mapa paseH (npudiamusurensHo) 6400 km. Uemy paBHa
JUIMHA Tapaulesy, HUpoTa KOTopoit 60° (cM. pucyHOK)?

7. Tlnomaas OONBIION OKPYKHOCTH chepbl paBHa S.
Beruucnure mromanb chepsl © 00beM Irapa, OrpaHHYCHHOTO 3TOM
chepoit, eciu:
a) S =367 m’; 6)S=l%n Vs B) S =277 M.
8. Hano: ¥ (O, R) u d — paccrosiure OT IIOCKOCTH ¢ 10 1enTpa O.

Bbruncnure miomanp Kpyra, MojlyueHHOTO IPU NEPECeueHUH 1apa IUNIOCKOCThIO (f, €CIU:

a)R=15cm,d=12 om; 6) R=8v3 om, d =243 eu; B)R=d =10 cm.

9. Pewnre 3amavy, NPEAJOKCHHYIO B Hadayie maparpada.

l B B Passusaem cnocoGHOCTM U TBOPUM

10. Mcnonb3ys JaHHbIE PUCYHKA, HaiiquTe muomanb chepbl ( Touka O — LEHTp chepbl):
a) ~— 40 c™m 0) 24 cm

@
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Kpyrnbie Tena

2 9] v
11. TInomams chepsr paBHa 387 cm”. Haiigure turomans cdepsl, 3Has1, 9TO 00beM I1apa, KOTOPBIi
OHa OrpaHHYMBACT, B 27 pa3 MeHbIne o0beMa I1apa, KOTOPbI OrpaHHYMBACT 3aJaHHas cdepa.

2
12. Tlnomans chepsr paBaa 20 cM™. Ha kakoM pacCTOSHHH OT meHTpa cepsl HAIO MPOBECTH
2
IUIOCKOCTh CEUeHMs, TAKUM 00pa3oM, 4TOObI IUIOMAs Kpyra cedeHus Obuia paBHa 2,75 cm™?

YnpaxHeHns n 3agaym aJia noBTOPEHUS

B dukcupyem sHaHus

1. Iloctpoiite:

a) IpsIMOH KPYTOBOM KOHYC; 0) mpsMOM KpyroBoil LMIMHAD;
B) MPSIMOIl KPYTOBOW YCEYEHHBIH KOHYC; r) chepy.

2. Haueptute pasBepTky:
a) IPSMOTO KPYTOBOTO IHJIMHIpPA, PaJiyC OCHOBAHUS KOTOPOTO paBeH 2 cM, a oOpasyromas —
6 cmM;
0) mpsMOro KPyroBOro KOHYyCa, paWyC OCHOBAaHHS KOTOPOTO PaBeH 3 cM, a oOpasyromas —
8 cmM;
B) MPSIMOTO KPYTOBOTO YCEUEHHOTO KOHYCa, paIiyChl OCHOBAHHS KOTOPOTO PAaBHBI 2 CM H 3 CM,
a oOpazyromas — 5 cm.

3. Pa3zBepTka OOKOBOW IOBEPXHOCTH MPSIMOr0 KPyroBOTO IMJIMHAPA — HNPSIMOYTOJBHUK C M3Mepe-

HUSIMU 2\/§ CM U 10\/5 cM. HaiiinTe miomias moIHOM MOBEPXHOCTH M 00bEM IIMIIHH/PA, 3Has,
YTO ero oOpasyronias MeHbIe JUaMeTpa ero OCHOBaHUSI.

4. Pa3BepTka OOKOBOI MOBEPXHOCTHU MPSIMOT0 KPYroBOro KOHyca — KpyroBoi cextop 60° u paauyca
9 cm. Haiigute ruromaap MoJHON MOBEPXHOCTH U 00bEM KOHYcCA.

5. Haitnure paamyc Kpyra, miIomaab KOTOPOTO paBHA IUIOMIAAM MOJHOW MOBEPXHOCTH MPSIMOTO
KpYroBOTO LMJIMHJPA C PAaJANyCOM OCHOBaHHS — 2 CM M BBICOTOH — 7 CM.

6. Beruucnure 00beM Tena, MOJYYSHHOTO NMPHU BPALICHUU MPSIMOYTOJbHHKA BOKPYT €ro OoJblLIei
CTOpOHBI, 3Has, YTO JUATOHAIb MPSMOYTOJbHUKA paBHA 5 cM, a mepumeTp — 14 cm.

7. Bolunciute 06beM Tella, MOMYYEHHOTO TIPU BPALIEHUH TIPSAMOYTOIBHOTO TPEYTOJIBHHUKA, KATEThI
1
KOTOPOTO PaBHBI 3§ emu 243 em:

a) BOKpYT OOJIBIIEro KareTa, 0) BOKpYT THIIOTCHY3HI.

H B odopmupyem cnocoGHOCTU M NPUMEHSIEM

8. Pa3BepTka OOKOBOI MOBEPXHOCTH LWJIMHIPA — KBaJparT ¢ AUAroHaibio /72 cM. Halinnte o0beM
LUITUHAPA.

9. BricoTa KOHyca KOHTPYIHTHA TUAMETPY €ro ocHoBaHMs. HaiimuTe OoTHONIEHWE IJIOMIAAN OCHO-
BaHMs K TUIOLIA] OOKOBOH TIOBEPXHOCTH KOHYCA.

10. Haiinure miomaas OOKOBOW MOBEPXHOCTH U 00BEM HMIUHAPA, MOJTYYEHHOTO MPH MOJHOM
BpAaIlEHUU TPSIMOYTOJBHUKA, CO CTOPOHAMHU 5 cM M 7 CM, BOKPYT OJHOW W3 €ro CTOPOH.
Paccmorpute oba ciyuyasi.

11. apuk, pamuyca 6 cM 1 KyO cO CTOPOHOH 9 cM, BBIIOJIHEHB! U3 OJHOTO M TOTO K€ MaTepHaa.
CpaBHUTE MacChl ITHX Tell.
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12. PaBHOCTOPOHHMI TPEYrOJbHUK BpAIAIOT BOKPYT €ro ocH cuMMmeTpuu. Haiaure o0beM mosy-

YEHHOTO TeJa, €CIM IUIONIA (b TPEYTOJIbHUKA PaBHA 16\/5 oM.

13. HaﬁHHTe paanyc OCHOBAaHHS MPAMOIO KpYroBoro mujiuHApa, €CJIW IJIoIaAb €ro MOJIHOM

) 1
HOBEPXHOCTH paBHa 1377 cm?, a oOpasyromas 1— cm.

4

14. Haiinure paguyc OCHOBAHHS MPSIMOTO KPYTOBOTO KOHYCA, €CIH IJIOMIAAb €r0 MOJHOW MOBepX-
HOCTH paBHa 987 cMm?, a oOpasyromas 7 cM.

15. Ilapuk paauyca 10 cM MOMECTHIM B COCYIl LMIUHAPUYECKOH (GOpPMBI, paanyc OCHOBAaHHUS
kotoporo paseH 12 cm. B cocyn mamumm 1 1 Bogsl. ByaeT nu map mokpsIT Bomoit?

16. Jlan poM0, AuaroHaau KOTOPOTO paBHBI 6 CM U 6\/5 cM. HaiinuTe muomans noiaHoN moBepx-
HOCTH TeJIa, TMOJyYEeHHOI'O MPHU IOJHOM BpalleHMH poMOa BOKPYT OAHOM M3 €ro CTOPOH.

17. Kaxoe Teno umeer Oonplnii o0beM: map paauyca 10 cM WM NpaBUIIBHBIA TEeTpasnp, pedpo
KOTOpOro paBHO 15 cm?

B B PassuBaem cnoco6HOCTM U TBOPUM

18. PaccrostHue OT IIeHTpa OCHOBaHMs KOHYca J0 ero o0Opa3syloliei paBHO 3\/3 cM. Hailinnre
TUTOIIA b TIOJIHOM IMOBEPXHOCTU M 00BEM KOHYCa, €CIIN YOI MKy 00pa3yIoIei U MI0CKOCTHIO
OCHOBaHMS KOHyca paBeH 60°.

. 1 N
19. PaccrosiHMe OT I[EHTpa OCHOBaHUs KOHyca JI0 ero obpasyromuieil paBHo 6— cm. Haiingure

2

IUIOIA/b TOJIHOW MOBEPXHOCTH U 00BbEM KOHYCA, €CIIM YTojl MEXAy 00pa3yrolleil U BhICOTON

KoHyca paBeH 60°.

20. Inomaap GOKOBOM MOBEPXHOCTH KOHYyca B 4 pasa OoJibllIe TUIONIAU ero ocHoBaHus. Haiinure
BEJIMYHMHY LEHTPAIBHOTO YIJla KPYrOBOTO CEKTOpPa, KOTOPBII SBJISETCS pa3BEPTKOH OOKOBOH
MMOBEPXHOCTH KOHYcCA.

21. Cdepa BrucaHa B KOHyC. 3HaUSHHE OTHOLICHHS IUIOMIATN OCHOBAaHWs KOHYCa K IUIOIIATH
ctepsl paBHo 0,75. Haiiiute Benn4uHy yria Mexay oOpa3yrolledl M INIOCKOCThE) OCHOBAaHUS
KOHYyca.

22. PaBHOCTOPOHHUH TpeyrolbHUK BpallaloT BOKPYr OAHOM U3 ero cropoH. Haiinute o0bem
IIOJIy4E€HHOI'0 TeNa, €CJM CTOPOHA TPEYrojbHUKA PaBHA 4.

23".Haiimute pamuyc OOJNBIIEro OCHOBAHHUS NPSMOrO KPYrOBOTO YCEUEHHOTO KOHYCa, €CIH ILI0-
/(b €ro TOJIHOW TOBEPXHOCTH paBHa S067T ¢M?, IUIOIas GOKOBOU MOBEPXHOCTH — 2737 cM?,
a paJyc MCHBIIECTO OCHOBAaHHS — 8 CM.

24", JTana tpaneuus ABCD ¢ 66apmmum ocHoBanueM AB, y kotopoit m(£A4)=90° AD = 8 cwm,
AB =8 cm, DC = 2 cMm. Haiiiute 00beM Tena, MOJTy4YeHHOTO MPU BPAIICHUH TPAMei BOKPYT:
a) cTopoHbl AB; 0) MEHBIIIET0 OCHOBAHWUSI.
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1.

UToroebinn TecT

I BapuaHr

JlaH mpsiMO# KpyroBoi LMIIMHIP ¢ 00pasy-
omeit 5,5 cM 1 panycoM OCHOBAHUS 2 CM.
a) HapucyiiTe pa3BepTKy JaHHOTO IMJIMH-
zpa.

6) Haligute nimomans O0OKOBOI moBepx-
HOCTH LWJIHHApPA.

B) HaiianTe muioiaap moiHOM MOBEPXHOCTH
LUIHHIDA.

r) Haiinute o0beM muiamHApa.

Kpyrnbie Tena

1.

Bpems svinonnenus
pabomsi: 45 MUHY

T
s

Il BapuaHr |

Jlan mpsiMoii KpyroBoil HWJIMHIp C BBICO-
TOM 6 CM U pPaJuycOM OCHOBaHHUSA 3 CM.
a) HapucyiiTe pa3BepTKy JaHHOTO IMJIMH-
apa.

6) Haligute nimomans O0KOBOH moBepx-
HOCTH LMJIHMHApPA.

B) HaiianTe muomaap moimHOM NOBEPXHOCTH
LUIHHIDA.

r) Haiigute 0o0beM muiamHApa.

2. Merajuindeckuil npsAMoil KpyroBoil KOHycC 2. IIpsiMo#l KPYroBoil KOHYC MMEET BBICOTY
uMeeT 00pa3yroulyto, AIUHON 5 ¢M, a Aua- 12 cM, a fuaMeTp €ro OCHOBAaHUSI PaBEH
METp €ro OCHOBaHUS PaBeH 4 CM. 10 cm.

a) Haiigure BhICOTY KOHYCa. a) Haitnure oOpasyromryro KoHyca.

6) Haiiagure momans 6G0KOBO# moBepx- 6) Haiiagure momanbs 6G0KOBOHM moBepx-
HOCTH KOHYCa. HOCTH KOHYCa.

B) Haiinute oObem kxoHyca. B) Haiinute oObem koHyca.

r) JlaHHBIH KOHYC NEperiaBuId B IIAPUKH r) Merajunyeckuii map, paguycom 15 cm
OJIMHAKOBOTO pa3Mepa, paauyc KaxJIoro u3 HepeIIaBIN B OAMHAKOBbIE KOHYCHI J1aH-
KOTOpBIX paBeH lcM. CKOJIBKO TakuX Ia- HBIX pa3MepoB. CKOJIBKO KOHYCOB IIOJY-
PUKOB MOJIYy4HIU? quu?

3. Ilnomwaap MOBEPXHOCTH MsYa COCTaBIIAET 3. Ilnomasap NOBEPXHOCTH lIAapUKa A IHHT-
4007 cm’. noHra cocrasysier 1677 cm’.

a) MOXHO JH IOMECTHTb 3TOT Msid B KO- [l a) CKOJbKO HIApUKOB JJIf MMHI-IIOHIa
pobky, umeromyo dopMmy Kyba ¢ pedpom HaXOAUTCS B yNakoBKe, umeroulei popmy
15 cM? OObsicHUTE OTBET. LUIMHApA AuaMeTpoM 4,2 ¢M U BBICOTOH
12,5 cM? OOBsICHUTE OTBET.
6) Msa Haxoxuiics Ha paccrosHun 2 M oT [ 6) I[apuk Haxonmuicst Ha kparo ctosa. Ero
cTeHbl. PeOCHOK TOJNKHYI Msi4 B Halpas- HOATOIKHY/IU U OH IOKATUIICS 0 IPAMOI, K
JICHUM CTEHBl M OH IIOKaTUJICS 110 HPSIMOIi, IIPOTHBOIIOJIOKHON TOUKE TEHHHCHOI'O CTO-
cAenaB poBHO 3 000poTa, U OCTAHOBHJICS. na. Caenan poBHO 15 060pOTOB U OCTaHO-
Ha xakoM pacCTOSHUM OT CTEHbl OCTAHO- Buics. Ha kakoM paccTOSHUU OT NPOTHU-
Buica Msau? (IIpu pacuérax mpumute BOIIOJIOKHOIO Kpasi CTOJIa OCTAaHOBMIICS IlIa-
=314 PHK, €CIH JUTMHA TeHHHCHOTO cTona 2,74m?
( IIpu pacuérax npumute 7 = 3,14.)

4. Jlerans umeeT Gopmy (GHUTYpPEI, MOTy4eH- 4. Jlerans umeeT QGopmy GUTYpHI, MOTyYeH-
HOU IIpH BpALEHUM NPIMOYTOJIbHOIO Tpe- HOU IIpU BpALlEHUH NPSIMOYTOJIbHOIO Tpe-
YroJIbHUKA ([JUIMHA KaTeTOB paBHA § CM U YTOJbHUKA C TMIIOTEHY30 AnuHON 10 cM 1
6 CM COOTBETCTBEHHO) BOKPYT TUIIOTEHY3bL. OCTPBIM YIVIOM BeJIMUMHOH 60° BOKpPYr
Haiigure 00beM dTOM AeTaju. runoTenyssl. Haliaure o0beM 3Tol nerainu.

Cxema ollecHHBaHHUSI TeCTa
OtmeTka 10 9 8 7 6 5 4 3 2 1
K-o 6annos|44-43|42-38 | 37-32 | 31-26 | 25-20 | 19-14 | 13—11 | 10-7 | 6-3 2-1
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OtBeTbl M yKa3aHus
Anre6Gpa

I'naga 1
§ 1. 3.2)a) 0,875, He aBnsiercs nepuoandeckuM; B) 4,(851), nepuon pasen 851. 4. a), B), 1) IIpocToie
MEPHONYECKHE JICCATUYHBIC YUCIa; 0), T'), €) CMELIaHHbIC MMEPHUOJUYCCKHE JCCITUYHBIC YUCIA.

7. 10 opexos; 120 opexoB. 8.T) x, = 5, X, =—2 — palMOHAIBHBIC YHCHA; €) X, =5 -33 , X, =5 +343 -

UppaluoHajbHble yucaa. 9. 6) ~—; B) ﬂ r) %; ) 217191(())3. 10. a) 147> 2\/5;

T) —%=—0,(33). 11.0) \/§+\/E; B) I; 1) 11—6\/5. 12.8) {xe R| (=0, 0)U (0, +0)}. 15.25kr.
18. 6) S=O; B) S={-1,4}. 19. a) §={0,0,5}; 6) Vrkazanue. |2+x|=|5x-3|
& (2+x)° =(5x-3)".

§2. 1.a) 6v2 +5J6 -9,5; 6) 11,6—21/2. 2.8) 2.828 <242 <2,.829; 1) 6,708 <3+/5 <6,709.
3. B) 3—\/5<1,7; r) 1+/3<2+442. 5. IIpu Bapke oBoieil Tepsiercs 33% Butamuna C.

6. =170 r macna, =130 r caxapa, 200 r mokonana, 4 siina, 2 n1oxku Myku. 8. 6) Hampumep,

4+(4+45); 10-(2=+/5); 4(2+0,25\B);8‘5\/%‘/E. 9.10 pas. 10.05u—1. 13.a) 82415
r) 38+124/10. 14.6) 112 —943; 1) 26+15v3. 15.6) =—5,689; 1) =2,466. 16. 16+8+/5.

17.36%. 19.a) 24/13 +34/3 +12042 —188. 22. 185° —15%

§3. 2.a) ac[2, +o); 6) ae (=, 0]; B) ae (-1, +oo). 3 a)\/_ 6) —3a’; B) [b(b— 12

4.2) 4/3;6) 7V2; B) V5 1) 2—a)lT. 6a)276)25,3)7 r)i 7.2) 10a°; 6)

B) 45%; 1) 1000y™°. 8.a) 10; 6) 3. 9. )ﬂ 6) 3‘/_, B) V31 1) 4/5-9. 10.a)-12;

6) 60; B) 9+5v3; 1) 11. 11. a) x—+/5; 6) T; B) —v2: 1) 2-4/7. 12.2) §; 6) 5; B) 40%,
a

1) 9; 1) ~0,9999; ¢) % 13. ) 210; 6) 30; B) 1500; 1) 0,4. 16. a) 500; 6) 0,07; B) 4000; ) 0,009.

17.2) 38; 6) 4\5-1). 18.a)W; 6) U ») JI; 1) U 19. a) %; 5) %; 5) %; r) %

‘/_‘/_6)\/_)

Vnpasicnenusa u 3a0auu ona noemopenusn
1.6) 35-7V3 +5v2 —4v6.  3.a) J7<10; 6) V63 >/54; B) 23 <4103, 4.6) 3J7;

B)3v2-2 1) J66-8. 7.6) ¢ 1) 3% 8.10, 1 m9. 9.50,8 nes. 10. r) Hamprmep,
X

313 +4413; 813 —413; 241335, % 11.6) 11+ 4J7: 1) 20048045, 13.a) 343 —1:

B) 14-65. 14.2) § ={—1,4}~ 6) S={0;0,5}; B) S={-2,2}. 15.a) 5-2J3<2++/2;
6) 6447 <47, 17.2) 6 . 6) 1525 B) fg; v %. 18.2) —4x; 1) —2x°'+/2. 20.80cwm.
21. 50 ner u 14 ner. 22. 0,5. 27. yKa3aHue. a), 0), r) CrenaiiTe MOACTAHOBKY | X | = £; B) cuenaiite

20. a)

moACTaHoBKy |3—x| =17 29. Vkazanue. ccnenyiite cyuan a >0, a <0, a=0.

I'naga 2
§1. 2.6). 4.a). 6.a)Her; 0) ner; B) na;r) mer. 8. f(x)=3x+1. 9. Vkaszanue. Paccmorpute 18a
ciyyast: p(x) =(8+ 2\/§)x, p(x)=(8- 2\/§)x, x — BbicoTa Tpamermu. 12. a) Jla; 6) Her.
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OTBeTbl U yKa3aHus

§ 2. 4. a) Oynkuus f— cTporo Bo3pacraromas; B) GyHkuus f — crporo yoeBarmomas. 5. B), r) Bo
I, IV werBepsix. 10.a) f(x)=7x-3; B) f(x)= 2 -3, 14. a) 1) IIpu me (2, +o0) PpyHK-
st f crporo Bospacraert; 2) npu me (—eo, 2) hyukims f crporo yosiBaer. [Ipu m =2 dyuxuus f
siBysiercst moctosiHHoi. 16, A=2, B=10. 18. f(n)=3+0-n wm g(n)=4+(-1)", ne N.

§3. 4.2) A:(0, +00) = (0, +00), A(a)=6a’. 6.a) miRn f(x)=0. 7.06),r) Oyukuust [ He uMeeT
Hynei. 8. 2) Vkazanue. Ocb cUMMETpUH — 3TO IpsiMast x:_Zb_a' 10. 6) E(f)=(-o;2];

m) E(f)=[-0,25; +e0). 13.a2) a>0,A<0;r) a<0,A=0. 16.1,11m; 1,78 m; 2 m; 1,78 m; 1,11m.
2

18. a) Vkazanue. Moxuo 3anate 4 pyukunu. 19. Thiomans Menbiiero tpeyroibuuka A (x) = C;x—h;
2 2
mwiomanb tpaneuun A, (x) 2%. 20. Vkazanue. a) PemuTte ypaBHEHHE

—2x* —4+4=—x+2, uroObI HailTH aGCINCCH ToueK mepeceueHns. 21. 3aKOHOMEPHOCTH ClIeLy-

omas: X, —X,, TI€ X,, X, — PCHICHUsA COOTBETCTBYIONIETO YPABHEHHA B X, > X,. 22.a) d€ R*;

6) aeR,. 23.b=6, c=15.

§4. 2.2)5;4; —3\/%; 1,5;-1;0,1. 5.a),0),r) Oyukuust / He UMEET IKCTPEMYMOB; B) m'iRn f(x)=L

Ynpasrxcnenusa u 3a0auu ona noemopenusn

1.6). 4.a) f,. 6.[=2mr. 7.a) y=15-0,5x. 15.a) x=0 — ocb cuMMeTpHY; miRn f(x)=3;
23 XE

r) x= % — OCb CUMMETpPHUU; miRn f(x)= Zﬁ‘ 17. a) MoxHo 3anath 4 dynkuuu. 18. Vkazauue.

Pemnre ypaBuenue f(x)=0 wu Berumcaure 3Hauenue f(0). 20. a) Vrkazanue. O0603HAYUM

2+ x=t, torna x =2 —t. 3uaunt, f(t)=5t-7. 22. b=8;c=12.

I'nasa 3
§1. 3.8) X°Y’Z; r) XY°Z’. 4.1)a)3; r)0; 2)6)6; B) 3. 7.6) 41X'YZ?; B) 3XVZ".
8. B) 4X'Y"?; r) 3375Y°Z°. 9. B) 2XZ°; r) 22X°Y’Z’. 10. 6) 3%2}'—22 +XY.
1. 6) —2XY’Z*+ +0,01X°Y’Z*+ X’Y’Z’. 14. 3akOHOMEpPHOCTh CIEYyIONIas: COOTBETCTRY-
IOIl[asi CTENIEHbh MHOTOYJICHA.

§2. 5.6) X(X=D(X+1)2  6.6) (05X +1)% 1) (X+1). 7.6) (J5X =3J5)W5X +345);
B) (5X —4)(25X° +20X +16). 8.B) 2—X)(1+X). 10.6) grad P(X)=3; grad O(X)=3 nnsa
me R umobwix k, p,neR; grad Q(X)=2 mns m=0, ke R" umobeix p, neR; grad Q(X)=1
s m=0,k=0,pe R" umobsix ne R; grad Q(X)=0 mma m=0,k=0,p=0 u ne R".

12. B) (6X+1)(21X* -3X +1). 13.a) (X -2)3X*+2X +4); 6) Vrazanue. Cnenaiite nos-
cranoky X’ =Y; 1) (X+1)(X° —=X*+2). 14. Vkasanue. Pemmre ypauenus I ctenenu, coot-
BETCTBYIOIIHE 3a]aHHBIM MHOTOuNeHaM. 16.6) Q(X)=-5X"+ X’ -2X°+8. 18. P(X)=X".
19. a) Vkazanue. Cpemaiite mnoxactaoBky X*'=Y: 6) (X"=2)(X"+2)(X* +4);
B) X(X"-1)(X"+1).

§3.3.1)159; 1) 0; e)6. 5.6)C(X)=—5X"—-6X>-5X~-7, R(X)=-13;1) C(X)=X"-X°+
+X°-X'4+3X° -3X7+3X -3, R(X)=4. 7. P(X)=(X’=2)(=2X +1)+(2X +1)°.
8.a) ae {-5, 2}; 6) ae {-4,1}; B) a=-1. 9. R(X)=X -4

§4. 3.a)J;6) W; ) J; 1) JI. 4. a) [la; B) mer. 6. a) -1, 1; 6) 0, 2, 3; B) %; r) —2,2.
8. a) Her; 0) mer; B) ma. 9.a)2; 6)3; B) 1. 10.a) Vkazanue. Pemnte cucremy ypaBHEHHI
{3a+b:—2,

6(a—b)=—5. 11. a=-5, b=1.
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OTBETbl U yKa3aHus

2N 43 KT 4SK -3 X 4+6X+6 . X —X>—6X-16
5. 2.6 . 5.6)2 :
§5. 2.0 X2 o) SIS s g o ZEEOTEO, ) L0
X -3X-1 X410, . X*—4X+4 X°
A 53Xl 6 a) 2x: B) - ; : .
© Ty 1;) B0 0D Txer Y e -2
8.2) E(X)= X +5+22; G)ae {-10,-4,-2,-1, 0, 1, 3, 4,5, 6, 8, 14,

Ynpasicnenus u 3a0auu onsa noemopenusn
2. 6) P(X)+0(X)=-3X"-X>+6X+1;, P(X)-0(X)=3X"-X"-6X-3; P(X)-O(X)=

2
=3X°-3X -2X*-6X—-2. 3.a) 27X +54X*+36X+8; 1) 27X’ +1. 5.6) Z—%
r) BX-1°. 6.a) —(Y+20)9Y +20); 6) 4X(X-9); 1) (Z—\/g)(Z+\/§)(Z4 +57%+25).
7.6) (Y=2)Q2Y°+1); 1) (X+D(X’+43). 8.6) C(X)=3X>+5X-7; R(X)=X-1.
9. 6) —101. 11. a) -2,25.  13. Vkazanue. llpumenure TeopeMy Buera k ypaBHEHHUIO, COOTBET-
cTByIOIIeMY MHOTO4IeHy P(X).

Inasa 4

§1. 3.a) R; 6) R\{5}; B) R. 4.2) §={0,5}; B) S={-8}; e) S:{—%}. 7.a) S=R;
_ 16 | x+2 _ . a+3

0) S—{ } B) §= { 29} 8. Vkazanue. a) P =t; 0) t; B) t+1_z’ r) P

10. Vkaszanue. 3akOHOMEpHOCTH crenytomast: z, -z, =30, Tne z,, z, — pelICHUs ypaBHEHHII clieBa

u crpasa or uncna 30.  11. Vkaszanue. 3akoHoMmepHOCTS crenytomas: X, =81, rae x,,x, —
pelieHust ypaBHeHui cieBa u cripasa ot uucna 81, 13.a) S ={-2}; B) S={6,5}; n) S= {—3%}.

1. _ . 1. 4 8 _ o
14.a2) S= 3 6) S={-4,4};8) S=:-1, 30 r) §= 1ol 15.a) Tlpu m=3, S=O;
npu me R\ {3}, §= {mlo } 6)pu m=0, S=0: npu me R\{0}, S= {2(23;1’")}.

§2. 2.a) S={-4,4}; 6) S={-5,5}; B) S={—§, 0}; r) S={O,%}; n) S=3; e) S=U,;

l}; 6) S={%,1}; ) S=@: 1) S=0. 4.a) S={I};

x) S={0}; 3) S={0}. 3.a) S={—2
0) S={2,6}; B) S=C; r) S={=2}; n) S={-14}; ¢) S=0. 8 a) (x 3)(x+1)'
r) —(x+DGBx+2); n) —(x—4)(x+1). 9.2) S={1};6) S=. 10.1)a) —Z; 0) —1— B) 3

r) —2%. 11. 5, 20. Vkazanue. Ilpumenss cootHomenus Buera, 3aa4a cBOAUTCS K ypaBHEHUIO

Il crenenn. 12.1:3. 13.a) S=0; 6) S =@ B)SZ{—%, 0}. 14.2) S={=2,-1,1,2}: 6) S =D

nS=1{-1,1}; e)S={-11}. 15. a) Vkasanue. 3akoHOMePHOCTb cleaylomas: x; +Xx, =5, rie

X,, X, — PEIeHus JaHHOTO ypaBHeHHs; 6) Vkasanue. 3aKOHOMEPHOCTh cledyiomas:  —1; =§,
rme t,, t, — pemeHus JaHHOTO ypaBHeHus. 17.a) S={0}; 6) S=O; B) S={0}; 1) S={-1};

0 S=0. 20.a)-1,1.5: 8)—1, 1: 1) —%, 0,%. 21.2) =D+ +2); 6) (=V2)(¢ +42)(E +1).

22. Vraszanue. Crpynnupyiite MHOKHTEIH 1 CAe/aiiTe MOACTAHOBKY: a) x° —3x=1; 6) x° +7x=t.

2 2 v
23. a) Vkaszanue. Tlockonbky X~ =|x|°, caemaiite moacTaHoBKy |x|=t.
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- _J 1L AP B 2l e
26. a) Ilpu m=0, S_{ 3}, mpu m=-7, S—{ 3}, npu me( 24,+ )\{0},

g 3—V9+4m 3++/9+4m | 1
2m 2m

; TIpH me(—oo, —22), S=0; 6) Vrkaszanue. Uccnenyiite

cnyyan: 1) m—2=0; 2) m—2#0; n) Vrazanue. Uccnenyiite cnydaun: 1) m=0; 2) m#0.

§3. 2.a) ;8 -1. 3.a) S:{%}; 6) S=1{-6}; B) Sz{‘/g}; ) S={3v2). 4.a) S:{32};

5 3
6) S:{—Z%}; B) S:{%}; S ={—g}. 5.2) S=1{0}; 6) S=@; B) S={0}: 1) S=10, 6}.
6. a) S:{8%}; B) S={0,12}. 7.a) S:{O, 3%}; B) S=C. 9.a) S=Q\{-3}; B) S=Q\{4}.
10. B) S=O; r) S={-5}. 12. a) Vkasanue. 3akoHOMEepHOCTB cremyromas: (x—x,)(x—x,)=0,
X+ X,
e X,, X, — pelIeHns JaHHOTO ypaBHeHHs; 0) Vkazanue. 3aKOHOMEPHOCTh CIIEAYIOIIast: =0,

2

e X,,X, — pPCHICHUs JaHHOTO ypaBHCHHS. 14. B) S={—5\/E, 0, 5\/5}. Vkazanue.
OJ13: R\{-8, -6, 6, 8}. OGwwmii 3uamenarens (1> —36)(1* —64). 15. 1) IAC: R\{0}. 1) Ipu
m—3<0,S=; 2) npu m—3=0 peumre ypaBHeHUE x+%—3=0; 3) npu m—3>0 pemmure

ypaBHEHHS X + % —3=m-3, x+ é —3=—(m—=3). 16. a) Vkazanue. 3anuiure GyHKUHUIO f B BUIIE

X +2x+1-x X X
=1- ; 0) Vi . Uccnenyitte pynkuuro f(x)=1+ .
xt+2x+1 (x+1)° ) Viasaiue AyiiTe gy f(x) (x=1)7°

: o s=d(112 7 (215 12 g L
§4.2.6) S=1{(0,2;-0,6)}; r)S—{(117, 121)}. 3.6)S—{( 17,317}, r)S—{(l,z)}.

6.2) S=1{(0,-1)}; 6) S={(7%, 5% }; B) S=1{(-1,2)}; ¢) S={(0,0)}. 7.6) S=1{(-2,12)};

f(x)=

r)S= {( 2 2l J} 8. Vkazanue.3akoHOMEPHOCTD cienyomias: x+ y = 2,82, rae (x, y) — pelieHne

575
nanHol cucrembl.  9.a) S={(2,1)}; 6) S=. 10. Vkazanue. a) Cuenaiite moacTaHOBKY
1 1 . 1 1 .
—=u,—=v; 0) caenaiiTe MOACTAHOBKY —— =1, =y; B) claeiaiTe MMOJCTAHOBKY
x y x—1 y-1
¥ =i, — p=v M I8/ 24 kw/a. 13, 2k, 14, @ =5,

y

§5. 1. 1,11. 2.25,10; —10, =25. 4.43cm, 40cm. 6. 160 km, 120 km. 7. Vrazanue. ab =10a+b,

12-2433 1242433
. 3 b 3 .
16. Vkazanue. CocraBsTe ypaBHeHHE ) —X° =225 ¢ (y—x)(y +x) =225, e x — AINHA KaTeTa,

ba=10b+a. 10. 20 gacoB, 30 gacos. 12 15. 25,5 nes, 39 mees.

a y — IJIMHA TUNOTeHYy3bl. Pasnoxure unciao 225 Ha Npou3BeJEHUE HATYPalbHBIX UMCEIL.
Omesem: 4 tpeyronbhuka. 17. Vrasanue. Iycts x, y€ N'. Pewmre na muoxectse N ypasnenue
(x—y)(x+y)=45. 18.20 mamun. 20. 120 m.

Ynpasicnenun u 3a0auu ona noemopenusn

3
3. 1) S={-12,15}; 1) S={-15,10}; ¢) S={-8,4}. 4.6) B-X)2X+1); B) (4X +1).
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OTBETbl U yKa3aHus

5.6) S:{—%}; N S=@. 6.1) S={28)}: 1) S={(L, 2)}: ¢) S = {(1,5v2; =5)}. 7.6) S:{—l, %}

r) S ={— 1, —%, %} 8. 48 nByxkomMHaTHBIX M 16 yeTblpexkoMHaTHBIX kBaptup. 10. 31 seii.

11.a) S={-2};0) S= {— %}, B) S={-1,1}; n) S={-2}. 13. Vkazanue. llpumeHute Teopemy

Buera. 14. a) (x—1)°(x+1)°(x* +x+1)°(x’ —x+1)’; 6) Vkaszanue. Cnenaiite mM0ACTaHOBKY

(2x-1°=¢t; B) Vkasanue. Cpenaiite mnoacranoBky (x—2)°; r) (t—\/f)z(t+\/5)2.

3+154103 —15+3+4103

—f(—) —_1)1- —f(— . 0,
16. ) S={(-2.-D}; B) S={(-165-49.5)}. 19.28%. 20. = x= TSI

3-154103 —15-3+103

21. Vkaszanue. 3aKOHOMEPHOCTD cienyromas: —5=xy; —4=—(x+Y),

26 26
rae (x, y) — peleHue JaHHOU CHCTeMbl. 22, YKa3aHue 3aKOHOMEPHOCTb CIEIYIOmAs: X + y2 =17,
e (x, y) — pelienue gaHHou cucremsl. 23.6) —1, 1 \/_ V5. 27 a) §= { =11 5}

6) S={-3,-Ll}; B) S:{l%}. 28. Vkazanue. a) O6os3naunM x° =u, y> =V, B) 0603Ha‘{I/IM

x+y=t,xy=v. 29.Cpny 13 net, oty 39 ner, a mame 32 roza.

I'nasa 5
§1. 3.2) S = (=00, 2): 6) S = (=00, <2); B) S =(—o0, —1]; 1) S:[—%, +oo). 4.2) S=10,1,2,3, 4;
6) S=10,1,2,3,4,5\. 5. a) S:(—%, 3); 6) S=0; B) S=[2.5; +e); 1) S:(—oo, %]

8. a) S=(-00;-05); 6) S=(3,+); 1) S=G,+). 9. a) S= (1 oo), B) S=0

r) S=[2,5;+). 10. a) x€[2,+); 0) xe(—oo,%); B) xe(3,10]. 11.a) S=(14);
B) S=[-2,2]; r) S=(-3,4). 12.25 xuur. 13. xe(3,13); 14. 24 mecra. 15. %

16. 6) S=(—00,—%]U[§, +o<>); B) S=(—4,—%). 17. a) ae (=<, 2); 6) ac (—e°,3).

18.1) a€ (-0, =2). 19. a€ (-2, +o0). 20.a) ac {—5}; 6) ac (e, —5); B) ae (-5, +o0).

§2. 3.2) Sz(—oo, %)U(% +oo} 6) S = (=0, ~8)U (6, +o°): B) S:[—%, ﬂ; v S:IR\{%};

5

n S= {—}; ) S=R; x) §=(—e0, U (7, +); 3)5—( s g bW S=(eo, —4JUM4, +eo);

K) S=(=3, 3); 1) S = { }M)S R. 4.2) S =(—c0, —8)U(5, +e0); 6) S =[-2, 0]; B) S =(-6, 5);

1) §=(—so, ~4)U[-1, +0); 1) S= (; ;] 5. 2) S =(o0, ~2)U(l, +o°); 6) S=[-5, =3];

3

5]; 6) S=R; B) S=(-5,4); r) S=@.

8. a) [—1,%]; 6) (oo, —4)U (0, +o0). 9.a) S = (o0, —2)U (0, 3); 6) S = (oo, —5]U[—%,3];

1) S=(-; ~UMAS o). 7. a) S:[—l,

B) §=(—, 1JU[2,3]; 1) §=(=e0, =2)U(=1, 0)U (4, +e0); 1) S=(% , 3); e) § = (e, ~1JU(0, 2];
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k) S=[-2,1)U[3, +o). 10. da, moxHo Bbipesarb. 11.a) S =(——§ , —%:l 12. §={2,3,4,5}.

13.2) S=T; 6) S=[-5,0]; B) S=(1,4). 14.a) xe[-5, 1)U 6]; 6) xe[-10, —6]U[7, 10].
15.2) S=[1, 2]U[3, 4]; 6) S=(=3, -)U(-1,1). 16.6) me (-, =5). 17.6) ae [o, 1%).

Ynpasicnenus u 3a0auu ons noemopenusn

5.3 6.a) [—%,2]; 6) [—ﬁ,@} 5) (—%,2]; 1) (—oo, —1]U(i, +oo). 9.a) S = (-4, ).

3

10. S=(2, 5) 11. S=(-o0,—6)U{-1}U(2,+o0). 12. He cymecTByeT Takux 3HAYEHHH.

13. ae(—o0, -3]U[l, o).

FeomeTpusa
Tnasa 1
§1. 5. 36° 144°,144°. 6. a)45°,45°;, 6)75°,105° B)9°,81° 1)70° 70°. 9.30° 10. a)0,625;
2 5 4 7 1 4 1 4
6)2=. 11.a) —; 6) —; B) —; 1)4,2. 12. a) 2—; 6) —; B) 2—; 1) —. 13. a) 9,6 c™; 6) Scm.
)3 )9)7)16) )3)7)3)11 ) )

14. 15.
2 cMm 4 cMm 6 cm 3cm 6 cm 4.5 cm
17. 11 pa3. 21. Vkaszanue. Vicnons3yiite paBeHCTBO %: % —%.

§2. 1. a) la; 6) wet; B) ma; T) ma. 3. a) 62 cMm; 06) 2445 em. 4. m(£A4)=40°, m(£B)=20°,
m(£C)=120°. 8. a)37 cm; 6) 72 cm; B) 78 cM. 9. a) 78°5°6”; 6) 154°54'53"; B) 72°4'4";
r) 69°25'4”. 10.10 em; 12 om; 10 on; 12 em. 11, a) M, (3; 0); 6) M,(=0,4; 0). 12. a) 3—+/7)ci ;
6) (3v2 —23) em. 13. ) 15cm; G)8em. 14 2) 90°, 130°, 140°; 6)70°, 145°, 145%; B) 100°, 110°, 150°,
15. a) PM=12cm, PN=15¢cm; 6) AP=2y6 cm, BP=2y7 em. 16. 55°, 125°, 125°.
17. 70°, 70°, 110°, 110°. 18. a), 6) m(LA)=m(£D)=75°, m(/B)=m(LC)=105.
19. a) m(L4)=m(£B)=90°, m(£C)=120°, m(LD)=60° 6) m(LA)=70°, m(LB)=110°,

m(£C)=m(£D)=90° 20. Mexay 1ocie0BaTeIbHOCTIMH U3 IIyHKTOB 0) ¥ T).

2. a) | 4 6 10 12 9 0) [ 02 1 1.8 2 32 | 24
12 18 30 36 | 27 1 5 9 10 16 12

22. a) 65; 6) 90. 23. 18v/3 om. 24. a) 60°, 60°, 120°, 120°; ©6) 6 yrmioB mo 60°. 25. 15 cwm.
26. 18 cm. 27. a) 30°, 30°, 120°; 6) 12 cm. 28. 34 cm. 29. 80 cm. 30. a) D (-3; — 4);
0) D (2;-3). 31.4. 32. AB=10cm, AH =64 cm, BH=3,6 cm, CH=4,8 cm. 33. 5 cm.
34. AB=9 cm, AC=9\/§ cMm. 35. 13cmuh=12cMm. 36. 60°, 60°, 120°, 120°. 37. AB=15cm,
BC=25cm. 38.26cm. 39.2cm. 41. 30 cm.

223



OTBETbl U yKa3aHus

I'nasa 2

§1. 4. a)8cm; 0) 7 cMm; B) 2\/5 cm;T)2ceM. 5. a)12cm; 6) Scem; B) 1S cem. 6. a) Cekymas;
0) cexylmas; B) KacaTelibHas; TI) CeKyluas; J[[) HE IepeceKkarlnas OKPYKHOCTh.
7. R=10cwm, AC =103 cM, BM =5cm. 8. a) 13,7 cm; 0) 3,(4) cm; B) 8 em. 9. a) Cekymas;
0) cekymias; B) HE Mepecekarollas OKpYy»XHOCTh;, TI) kacareiapHas. 10. a) 3 cm; 0) 5 cm;

2 2
B) %. 11.a) 10 cm; 6) 1,5 cm. 12.60°. 15. 30°. 16. 12 cm. 17. a) M € Int A ABC;

6) MeInt AABC; B) eciiu r>2, To MeInt AABC; eciu r=2, to Me €(0,?2); ecau
0<r<2, To MeExt AABC. 18. 20cm. 19. 10cem. 20. 7em. 21 7,5cem. 22. /15 cm.
24. a) 1; 6)30; B) x> +1°. 26. (12++11)cm. 30. 20 om mwam 40 cm. 31, 8 e, 15 cm.

§2. 2. a)45° 6)90° B) 125°. 3. a) MN=KL; 6) MN<KL; B) MN =KL. 4. a)44°; 6)152°;
B) 17°30"; 1) 80°. 5. a) 120°; 6) 72°; B) 36°; 1) 30° m)30° e)15°. 11. Kpagpar. 12. Ipamo-
yrompHuK. 13. a) 50°; 6) 40°; B) 65°. 14. 1 4ac. 15. 40°. 16. 90°, 120°, 60°,90°. 17. 180°, 90°,
60°,30°. 18.18,5cm. 19. a) 3 xopabt u 6 ayr. 20. Benuuuns! nyr pasust 10°, 30°, 60°, 70°, 80°,
110°. 21. a) 90°; 6) 35°; B) 55° 1) 20°. 22. a) 120°; 6) 150°; B) 24°;, 1) 210°. 23. 6 cm.

% cm. 25. Ei;)"_mn 100°. 26. 20\/5 cMm. 27. 17 cm. 28. a) 64°; 6) 117°; B) 48°; 1) 57°.
15

33. 18,75 cm. 34. > CM.

§3. 3. a)360m; 6)54cm. 4. a)50°; 6)30°% B) 160°%; 1) 60°. 5. a) 52°, 62°, 6% 6) 35°, 70°, 75°.

6. a) 2,5 cm, 6,5 cM, 5,5 cm; 6) 5 cm, 9 cm, 8 cm. 7. a) OcTpoyroibHbIA; 0) TYHNOYTOJIBHBIN;

24,

B) NPSIMOYTOJIBHBIN; T) MpsIMOYroJibHbid. 8. AM = 18 cm, BK =7 cm. 9. a) 36°; 6) 70°; B) 110°;
r) 75°. 12. a), B) —xa; 6),r) —Her. 13.5cM. 14. a) 75°, 52°30°, 52°30"; 6) 68°, 64°, 48°; B) 37°,
71°,72°. 16. a) 100°,20°, 60°; 6) 50°, 84°,46°; B) 92°,76°,12°. 17.5¢cMm,5cm, 6¢m. 19. V130 em.
20. 247 em.

Ynpasicnenus u 3a0auu ons noemopenusn

3.5cm 4.6om 5. 2413 e 7. a) 60°% 6) 17° B) 67°. 9.a) 6 cm; 0) 47 em. 10. a) 12 cm;
6) 0,5 cm. 11.a) 52° wm 128°% 6) 74° B) 46° 1) 61°. 12.a) 30° 6) 150° B) 270°. 14. 442 cm.
16. AM =(3v2 +2417) em; BD=2y34-334 cm. 17.8,125 cm. 18. 34/13 cm,

19.a) m(£4) =115°, m(£B) =40°, m(£LC) =25° 6) m(£L4)=120°, m(£LB) =37°, m(£LC) =23°.
20. a) m(£LA4)=94°, m(£B) =106, m(£LC) =86°, m(£LD)=74° 6) m(£LA)=97°30", m(£LB)=140°,
m(£C)=82°30', m(£D) = 40°.
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I'naga 3

7. a) 7,3 cm, 2.5 cm; 0) 11/2 cM, 5v2 CM; B) ECM, %CM; r) 16 cm, 2 cm. 8. 17 m.
1. a) o/ =24110 v’ B) o/ =10VI1 en®. 12.8) oy =l 1y = 49,5 M3 e = ilpey =36 OV
6) Ay =l yyp =815 M5 o =y =50 M5 B) ool =il =5325 M5 ool = ol oy =45 oM
r) oAy = ABD—21\/§ oM’ ol e = clpy = 42[ 49 e’ 15. 8lem’. 16.42 cm. 17. 52 e’

18. 47 M. 19.2) 244/3 cv’; 6) 3242 em’; B) 80sin36° cm>. 20.a) P=48 cm, ./ =144 cv’;
6) P=36v2cm, ./=162cv>; B) P=dacm, /=da’ em’; 1) P=2xy/2 eum; .,e/=x—22 v’
21. a) B 9 pa3; 6) B 49 pa3; B) B n° pa3. 22.a) B 2 pasa; 6) B \/E pasa; B) B (4—\/ﬁ) pasa.
23. a) B 4 paza; 0) B 25 pa3; B) B % pasa. 24. 99 cm’. 25. 63cm’. 26. 216 e’ 27. 27%.

28. (14442 =96) cM®.  29. a) 400 r; 6) 2100 . 30. 48 cm®. 31. 15cm’.  32. 900 em’.

33, 13 cw 34 T0el. 35 SUEZD 36 poiogew, /=480 . 37, 13 o,
2(m+n) 2

38. BricoTa, mpoBeIeHHas K OCHOBAHMIO Tpeyroasunka ABC. 39. T M. 40. 6 cm’. 41, 294 ev’.

42. 170 cM’. 43, 3”2@‘

Tnaea 4

§1. 3.0). 4. /=54cM’, ¥ =27 cM’. 5. ¥ =64 cM’, /=96 cM’. 6. ./ =24 cM’, ¥ =8 cm’.
7. 274 9. 150ceM®. 10. 8ev’. 11. 7.2 kr. 12. 63 cem 13, 32++3)cm
14. a) 43 vy 6) 442 o 15, ./=1536 or®, 7 =4096 v’

16. a) 0) B)

Y--=-fF---
Y--=-F---

I
1
|
1
1
I
I
1
), e cemdbocS ——ad==N

§2. 4./ =214cm’, 7 =210cm’. 5. .o/, =156 eM®, o/, =236 em”, d =545 em. 6. 188 v,
7. 960 e, 8. ./, =96 v, f, =126 o’ 9. o, =1260M>, T =643 o’ 10. ., =36y/3 o,

A =443 ar. 1L 18ad. 12, . =(96+32V3) o, 1 =643 o’ 13. # o
14. ./ =(105+504/3) eM?, ¥ :# e, 15. V7 oM. Vkasanue. Ecm x, y, z — pasmepsr

mapanenenunena, To 4/x° +y’ +z° amuHa amaromanu. 16, . =112 em’, ./, =144 om’,
7 =112 . 17. 200cv’. 18, ., =288 cm’, ./, =360 cm>. 19. 194/3 84 ~32,87 éa.
20, ./ =290 en, 7 =300en’. 21 . =128cu’, o =160 enP. 22, ./ =90 ont,

o, =(90+27/3) em?, 7=# oM’ 23. 21643 om’. 24. 12043 e’ 25.6). 26. 160 v’

27. 19%. 28. 3645 ', 29. 10 . 30. .o =120 o, .o/, =(120+12¢3) e, 31 12ar".

32. 12 cm. 33.a) 2438 om; 6) 248 cm’.  34. a) . =288y3 oM’ ./, =32(93 +2) ov?,
7 =384y3 or’; 6)24 oM. 35. ./ = (3243 +144) om®, 7 =964/3 om’.
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§3. 1. 45e®. 2. =453 o, o =T23ev?, 1 =36V3 o’ 3. 9o,

943

4. o =(36\3+72) e, 7 =243 em’. 5. 6343 ov’. 6. 6). 7. e’ 8. o =60 e,
7 =48 v’ 9. ./ =360 cM®, 7 =400 o’ 10. ./, =100 cr®, 7 =363 o’
1. o, =80cM®, o/ =144 cv?, 7 =64 o, 12, o/ =(243+48) om®, 7 =164/3 onr’.
13.  a)  2=24wm, o =1440>, /=180M>;  6)  2=52wm, o =5200°, [=20 m;
B) 2=36M, a=9M, ./=369M*;1) a=11wm, [=18m, ./=5170M"; 1) a=8m, #=32m, [=22 M.

% em’. 19, \/g

14. o, =602 cM>.  16. 6 cm.  17. (483 +96) cm’.  18.

20. ./ =1504/7 ont?, 1’:@@. 2. o/ =384 e, ¥ =384 e, 22.8) o/ =16v3 ont,
7/:# o’ 6) %. 23. 6443 ot

§4. 6. 2cm. T.5cm. 8.7cm. 9.20cwm. 10, V2§79 o 1.4cm 12 16cm>. 13.25 om.

14. 4 cm.  15. Het, notoMy 4TO MpsIMBbIe, coepiaiiue pedpa, He CXOASITCS B OAHOW TOUKE.
16. 33 e

Vnpasicnenusa u 3a0auu ona noemopenusn

1282
3 CM .

1. a) 720°; 6) 1080°; B) 1440°. 2. lo\g oM. 3. 4 o =232cm’, 1 =224 o’
5. /=216 cm’. 6. ./ =96cM>, 7 =323 v’ 7. . =24cn’, 7 =123 e’
8. a) ./ =59%cv’, 7 =810 cr’; 6) 5625cm’. 9. . =16y3 or?, 7 =83 e’
10. a) 43 cm; 6) 192 ev’. 11. icM 12. h=375cm, 7 =28125¢em’.  13. gcw.
14. 1224cv’. 15, 252cv’.  16. AB=42cm, 7 =128/2 em’. 17, 148 cm’.

18. d =311 eM, o/, =190 em®. 19, ./ =(1 8\/§+288) cM”, YeThIpe AUarOHaIH PaBHbI 2\/5 cM

¥ JIBE PABHEI 413 em. 20. ;=940 cM’, 7' =4200 o’ 21, .o = 163 v, 77 zg oM’
108;/% o 8\/3ﬁ o

3

22. a) 18 em; 6) V10 om; B) 23. 24, —(— ov’.

b
Yy e

Inasa 5
§ 1. 3. a), B) Jla; 6) Her. 5. a) ./ =150m cM’, ¥ =2507 eM’; 6) o/ =67 cM”, 7 =27 cM’;
B) .«/ =0,96r cm>, 7 =0,1287 cm’. 6. ./ =130 cm’, ¥ =200 cm’. 7. 967 cM® mim 727 oM.

8. a) /= (192\/§+288) em’, 1= 1152\/_ cM’ HIH a/=(192\/§+%)CM2, 7”'=%CM3;

6) ./ = (100+$) M, 7"—% oM’; B) o = (128+@)0M2, =122 0 e

T3 NE)

, 128 256 2, 1024 5 2 2, 2. 2
ol = (371_ \/EJCM,7——3” em’. 9. 40mem”.  10. a) 60cm™; ©) 8cm™; B) 2x\/§.
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11. a) 1927 cM’; 6) 36827 oM’ 12. a) 375 xr; 6) 60,8 kr. 13. 66 cMm’.  14. Bropoi.
15. .o/ =125m cM®, ¥ =187,57 em’. 16. ./ =130m cm®, ¥ =200 cm’. 17.4cem. 19. 1350 em’.
20. 1242 cM, =48%. 21. 22 raiiku, 17 % o0beMa CTEpIKHS COCTABISIOT OTX0Abl.  22. B 8 pas.

23.B 242 pasa.

1
2. 5. ol =24mwceM’, ¥ =36mem’. 6. o/ =312mcem’, 7 =1440m cM’. 7. .
§ i hr M

8. 24105 ev®. 9. g/—in(4+\/_) 561‘5nm3. 10. ./, =R + 48, 7 = 27RS.
2 3
1,25 w12, ., = fl &S +5%, 1 _%fliz. 13. 7 = 1ma'b* ot 57 o' 14 247 vt

15. 1257 cm’. 16. 256w em®. 17. 384w cm’. 18. 10567 cv’.

§3. 6. R=50cm, r=6¢cm, h=117cm. 7.10cm. 8.40cm. 9.12cm. 10.6,5cm. 11. 8,5 cm.
12. 13 cm. 13. 10,57 av’. 14.2 cMu 4 om.

§ 4. 5.a) 8 cm; 6) 24 cm; B) 4 oM. 6. 6400 kM. 7. a) ./ =144m cM®, 7 =288m cM’;

6) = 6%7170 4 l%n o’y B) /=1087 em?, 7 =1083w cm’. 8. a) 8lm oM’
6) 1807 cm’; B) 0. 9. Ommomy Mamsumky. 10. a) 33647 cm’; 6) 5476w cm®. 11. a) 43 cm’.
12. a) 3 cM

Wr

ynpanCHEHll}l u 3a0auu 0.1 noemopenun

o, —(20\/_5 150) M’ 'Z”=# eM’. 4. o/, =15751 em’, 7"=£7‘c cM’. 5.6 oM.

6. ./, =33mem’, ¥ =36mem’. 7. a) 200\/571’ cM’; 6) &n 8. >4 em’. 9. L
27 313 T NG

10. I cnyuaii. .o, =70 em®, ¥ =1757 e’ 11 coywait. ., =707 em®, ¥ =2457 em’. 11. Macca

mrapuka oonpme.  12. 64”\/5 em’. 13.2 cm. 14. 7 cm. 15. Her. 16. 8% em’. 17. Coepa.

18. ./, =108w c™’, 7 = 19.

212‘/§7r a =(169+ 332‘/5 Jn em’, 7 =—21997\/§7r oM’

20. 90°. 21. 60°. 22. %cfn’ 23. 13 cm. 24.a) 2567 cM’; 6) 2567 cM’.
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