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IMosicHuTeIbHAA 3alIHUCKA

Metoanueckiue pPEeKOMEHJAMK K BBINOJHEHHUIO TNPAKTHUYECKUX paboT MO TUCIMILIMHE
«MareMaTuka» MpeJHa3HAYEHbl JJI OpraHU3alMd CaMOCTOSTEIbHOW paboThl 00YYaIOIIUXCS
MepBOro Kypca ouHoro otaesieHus crnenuaibHoctd 20.02.02 3amura B 4pe3BbIYAHON CUTYallMU
Ha YpOKe.

Y4eOHBIM MJIAaHOM Ha H3y4YCHHE IUCIHIUIMHBI OTBOAMTCA 318 dYacoB, B TOM uucie
npakThueckue 3aHaTus — 312 yacoB. IlpakThueckue 3aHATHS SBISIOTCS BaKHOM (GopMoi
00pa3oBaTeNbHOTO IMpollecca W HAMpaBICHbl Ha OSKCIEPUMEHTAIBHOE MOJITBEPXKICHUE
TEOPETUYECKHUX TOJIOKEHUH U (POPMHpPOBAHME YYEOHBIX U MPO(ECCHOHAIBHBIX MPAKTHYECKUX
YMEHMM, OHU COCTAaBIISIFOT Ba)XXHYIO 4acTh TEOPETUUYECKONW U MPO(ECCHOHATBHON MPaKTUYECKON
MOATOTOBKH.

[lepen BbIMOMHEHUEM MPAKTUYECKOW pabOTHI MperojaaBaTeieM MPOBOAUTCS HMHCTPYKTAK,
KOTOpPBIN BKJIFOYAET 11€JIb 3aJJaHUsl, €T0 CO/IEPKaHHUE, BPEMsI BBIIIOJIHEHNU S, OCHOBHBIE TPeOOBaHUS
K pe3yabpTaTaMm pabOThl, KPUTEPUU OLIEHKHU BBIIOJIHEHUS 3aJaHusl. BBIIOJIHEHUIO TPAKTUUECKUX
3aHATUN MPEALIECTBYET IPOBEPKAa 3HAHUN CTYAEHTOB - KX TEOPETUYECKOW TOTOBHOCTH K
BBIMOJIHEHUIO 33/aHus. [IpakThueckue 3aHATHS HOCAT PENpOAYKTHUBHBIM XapakTep. PaboTsl,
HOCSILIME PENPOAYKTUBHBIN XapaKTep, OTIMYAIOTCS TEM, YTO NPU UX MPOBENEHUM CTYICHTHI
MOJIB3YIOTCSA MOJAPOOHBIMU HMHCTPYKLIMSIMH, B KOTOPBIX YKa3aHbl: 1elb paOOThl, MOSCHEHUS
(Teopusi, OCHOBHBIE XapaKTEPUCTUKN), TOPSIIOK BHIMOIHEHUS paOOTHI.

Kpurtepuu oneHnBaHus NPU BHINOJHEHUH NPAKTHYECKOH padoThI:

IIpouent
pe3yJbTaTHBHOCTH OuneHka ypoBHS NOATOTOBKHU Ounenka
(%)
91-100 OTJINYHO 5
70 -90 XOPOIIIO 4
50-69 YOBIIETBOPUTEIBHO 3
Menee 50 HEYOBJIETBOPUTEIBHO 2

BpeMs BBITTOTHEHUS IPAKTUIECKOM paboThl cocTaBisieT 90 MUHYT.
B mporiecce nHCTpyKTaXka mpenojaBaTens o0paiiaeT BHUMaHUe 00yJaronuxcs Ha
BO3MOYKHBIE BCTPEUAIOIINECS TUITMYHBIE ONTHOKH.

IIpakTnueckas padora Nel



BXxoaHO# KOHTPOJIb IO MaTeMaTHKe Ha 0a3e 9 KiaccoB

1 BapuaHT
1. Boraucmuts: 5> * -12;
8 9
A)7 b) -7 B) 17 I -17
2.Haiitu 15% ot 48
A) 72 b) 7,2 B) 0,72 I 3,2
Ry
3. CokpaTuTh Ipo0h (;2 _bb)z;
a+b a+b a—b a-b
AN b2 B) D2
4.YupoctuTs BeipaxeHue V25-2v16+3v64;
A) 21 b) 27 B) 16 I 10
7—10,7-8
5. BBIUUCIIUTE: ——-—;
7
A) 49 B) —; B) - 49 ) -7
49’ 7’
6.Pemmte ypaBHeHHe 2-3(x+2) =5-2x;
A) 10 b)9 B) 10 I -9

7.Haiitu nponsBenenne KopHeii ypaBHeHus 2x%-9x+4=0);

A)2

B)-2

1
B)g

)8

8.Ykazarh HanbobIee menoe pemenrne HepapeHcTsa  3(3x-1)>2(5x-7);

A1 B) 10 B)-11 - 10
9.HaiiTi nomaaps NpsAMOYTOJIbHUKA, OJJHA U3 CTOPOH KOTOPOTO 6 CM, a IMAaroHajb
10 cm

A) 60cm?; B) 28cm?; B) 48cm?; ') 16cm?;

10.HaiiT cKanspHOe IPOM3BEAEHUE BEKTOPOB d (2; -3) u b (-1;4).

A)-10

B)-3

B)2

T)-14

BxoaHoii KOHTPOJIb O MaTeMaTHKe Ha 0a3e 9 KJ1accoB

2 BapuaHT




1.BpaucianTh:

52210
6 7

A)S b)-5 B) 12 I)-12
2.Haiit 35% ot 12
A) 42 b) 8,2 B) 0,42 42
2
3.Cokpatuthb 1poOb E)bztcgz
btc, btc, be . ') 2(b+c);
A) b-¢’ B)2 b=¢’ B) b+c’ ) 2(b+0)
4. Yupoctuts Beipaxkenue 3v16-4v/81+v 64
A)-14 b) 2 B) -16 10
—5,6—7
5.BBIUNCINTD: o _163
6
A)6 b)-6 B) 36 I 1.
6)

7.Haiiti ponsBeneHne KopHei ypaBHeHus 7x%-9x+2=0

2
A) =

7
B)E

2
B);

)7

8.Ykazath HauboJIbIlIee 1IeJI0e pelieHrne HepaBeHCTBa  S(x+4) <2(4x-5);

A) 10 b)-10 B) 11 )12
9.HaiiTu nomaab NpsaMOyrojibHUKA, OJHA U3 CTOPOH KOTOPOTO 5 ¢M, a IMaroHaib
13 cm.

A) 60cu?; B) 65cm?; B) 18cm?; ') 34cm?;

10.HaiiT cKanspHOe MPOU3BENEHUE BEKTOPOB: d(2;3) u I;( 1; -4).

A) 10

B)-2

B)2

T)-10

BxoaHoii KOHTPOJIb O MaTeMAaTHKe Ha 0a3e 9 KiaccoB




3 BapuaHT

1.Berauciaute: 5 52 -14
9 10
A)-19 b) 19 B) 14 -9
2.Haiit 18% o1 15
A) 1,2 b) 2,7 B) 0,27 )27
3.C 6 XL
.Cokpatuth Ipoob: e
X7y, X7y, x+y Xty .
M) )25 = ) s
4. Yupoctuts Beipaxenue 44v36-5v81+vV16
A)-17 b) 17 B) -69 N 73
-5,9—10
5.BBIUNCINTD: 2 C_?7
A)-i B)i B) -81 I 81
81 81
6.Pemnts ypaBHeHUE 7-4(x+2) =10-3x
A) 1l b) -11 B)9 I -9

7.Haiiti npousBseeHue KopHei ypaBHeHus: 2x 2-7x+3=0

A) 1,5

B)3,5

1
B) =

r)-1,5

8.Yka3aTp HaubOoJbIIIeE 1IeNI0e pelieHrne HepaBeHcTBa  4(2x-3)>9x-11

A)2

)0

B) -2

T) 1

9.Haiitn momaaps NpsMOYTrOJIbHHUKA, OJTHA U3 CTOPOH KoTOporo 12 cm, a

nuaro"ans 20 cM

A) 192cm?;

B) 240cm?;

B) 64cm?;

I') 56cm?;

10.HaiiT cKalspHOE IPOM3BENEHUE BEKTOPOB d(-5;2) 5(4; -3)

A) 26

B) -2

B) 0

T)-26

IIpakTnyeckas padora Ne2




IHoBTOpenue: «/leMCTBUTEIbHBIE YHCIA»

HEJIb PABOTbBI:
IToBTOpuTh M 3aKkpenuTh 3HaHU oOydarouuxcs no teme: «lIpeoOpa3oBaHue 4YHCIOBBIX
OYKBEHHBIX BBIPAKEHUI».

MNOPAJOK BBIITOJTHEHUSA PABOTDI:
1. C nmoMo1Ipio CipaBOYHBIX MOCOOUH IO areOpe MOBTOPUTH:

a) MpaBWIa JCHCTBHUI HaJl OOBIKHOBCHHBIMU JPOOSMHU;

0) hopMyIIbI COKpPAIIICHHOTO YMHOKCHHUS,

B) CIIOCOOBI pa3I0KEHUs BBIPAKEHUS HA MHOXKUTEIIH;

I') IPAaBUJIO COKpAILIEHUsI TIPOOEH.
2. U3yuuts ycrioBue 3aaHui JUIsl IPaKTUYECKOU paboThl.
3. OpopmuTh oTUET O padoTE.

IIpaBuna geiicTBUii HaJ 00BLIKHOBEHHBIMH JAPOOSIMH:

ad t be a ¢ _ac a ¢ ad

e

b d bd . bd bd, b d b
D®opMyJIbl COKPAIIEHHOTO YMHOKEHMSI:
(atb) =a’+2ab+b?. a’ -b'=(a+b)a-b).

a®tb =(azbla’ Fab+b?). (athf =a’ +3a’b+3ab” £h

2

BAPUAHTBI IIPAKTUYECKOM PABOTHI

Bapuanr 1.
(215-12 335451 385-157 |- 2 1205
1. BbluncIUTE 3HAYEHHE BBIPAKEHUS: - 16/ J 11
fx+10 1) 5 10
2. Ynpoctute Bhipaskenne: XT3 XT3/ x—3 x"—25
Bapuanr 2.
’ 1 9 .3 11
75:4—-3—-3 1 —+035-— [:14
1. BerunciauTe 3HaYECHUE BBIPAKCHUS: - 6 3 L 18 15)
v 1 [ 2 1)
T 773 T~ I

N . | 20— v |
2. YOpocTUTe BBIpaKEHHUE: * - - 4

Bapuanr 3.

1. BpruncnnTe 3Ha4€HUE BHIPAKEHHUS:

1 1 1}

4509:15— 22.4--25.2

" &

11



Ynpocturte BeIpaKeHHE:
2m 2 [ m+l

1 ~‘|

m-—4 m -4 | Im-2

m—lj‘
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HEJIb PABOTbBI:

IIpakTuyeckas padora Ne3
Tema: YpaBHeHnus u HepaBeHcTBa. (IloBTOpenue)

- OOHOBHTbD U 3aKpCHUTh 3HAHUA HIKOJIBHOI'O Kypca I10 TCMC

Xoa padoTsl;

1. TloBTOpUTH TEOPETUUECKUI MaTepHal

2. BbINONMHUTS HA3HAYEHHBIN BapyUaHT

Teoperuveckuii MaTepua:
— 3TO PaBEHCTBO, COJIEpKaIlee HEM3BECTHYIO BEIMUUHY (X).

YpaBHeHue

Pemuth YPaABHE€HHUE — 3TO 3HAYUT HaWTH BCE €ro KOpHH, WU JOKa3aThb UX OTCYTCTBHC.

Kopenb ypaBHeHUsI — 3TO 3HaU€HHE HEM3BECTHOW BETMYUHBI X, IPH KOTOPOIl ypaBHEHHE
oOpariiaercsi B BEpHOE paBEHCTBO.

Tunw ypasnenuii:
Tun OO0uwmii Bu Mpumeyanue IIpumepsl
yYpPaBHeHHS m o P pumep
ConepXuT HeU3BECTHYIO K tD =3
JIuHeiHoe ax=>b ﬁgg:;[;y X B epBou 2(x+1)+3(2x—1)=0
ConepKHUT HEN3BECTHYIO )
+ _ —0-
KBaapartnoe ax’ +bx +c¢=0 | Benmuuuny X BO BTOpOi 37+ 2x -1 9’
CTETEHH. (=D x+2)=3.
Conep:KHUT HEN3BECTHYIO 3 _ 5. x+1_ 1:
JpodHo - Q(x) _ BEIMYMHY X B X ’ 2x ’
paumnoHaIbHOE R(x) 3HaMeHaTesne JPOOHOTro 3 (x+2) + x—5 _
BBIPKCHHS. 2x + 4
ConepXUT HEN3BECTHYIO 33y +2 =2
Hppauuonans YQ(x) =R (X) | Benmuuny X 1oz 3HaKOM Y ’
Hoe KODHSL. N2x-5=(x+1).

13



Ceoiicmea pasencme:

CBoliCTBO

IIpyMeHeHNEe K YPABHEHH IO

Ecim,a=b, 10 b=12a

Yactu YpaBHCHHA MOKHO IIOMCHATb MECTaMH, HC U3MCHSIA
3HaKH.

Ecan, a =b, m — 1000e
YHCJI0, T0 a Tm=Db £ m

CrnaraeMble MOXHO IEPEHOCUTH U3 OJJHOW 4acTHU ypaBHEHUS

B IPYIr'yro, IOMCHSB 3HAK CJlaracMoro Ha HpOTHBOHOJ’IO)KHBIfI.

Ecim,a=b, m#0, 1o
a b
am=bm, — = —
m m

O0e yactu YpaBHCHH MOXKHO YMHOXXHWUTB, UJIK PasACiIUuTh Ha
OIHO U TOXC YUCIIO, OTJIMYHOC OT HYJId, paBCHCTBO IIPU 3TOM
HC U3MCHHUTCH.

JIuneiinbie ypaBHeHHU S

Cooeporcam HEM3BECTHYI0 BeJINYMHY X B IIePBOii CTeNeHH;

Hmerom eIMHCTBEeHHbII1 KOpP€Hb.

Obwuti suo: ax=Db,a * 0.
Ilpumepor. 2x+3=175;

2(x+1)-3Q2x-1)=5;  2(x+4)—5=23(x -4).

Aneopumm pewenus ypasuenus Q(x) = R(x):
1. IIpuectu ypaBaenue Q(x) = R(x) k Buay ax =b:

a) pacKpbITh CKOOKH;

0) coOpaTh cnaraemple ¢ X B JIEBOW YaCTH YpaBHEHUS, CBOOOIHBIE ClIaraeéMble — B IIPaBOM

YacTH;

B) PUBECTHU NOJI0OOHBIE CIaraeMsbie;

. b
2. HaiiTi KOpeHb ypaBHEHUs IO popMyIie: X = —.
a

IIpumepvl pewierus TUHENHBIX YPAGHEHUU:

x+3=0; 2x+1=0; 2x+1)=5; 2x+1)=3x-1);
X =-3; 2x =-1; 2x+2=15; 2x+2=3x-3;
1 2x=5-2; 2x —3x=-3-2;
X:__' — .
2’ :3' -X—-S,
X E’ X =35;
x =1,5;

KBanparnbie ypaBHeHHsA

Codeporcam  HeM3BeCTHYIO BeJIMYMHY X BO BTOPOJi CTeneHH

Obwuii 6ud: ax* + bx + ¢ = 0, rae a — kod3hPuIMERT TIpH X
¢ — CBOOOAHBIN KOAPPUIIHEHT.

Tunvl K6aOpammvIX ypaeHeHUlL:

2, b — ko> unuenT npu x,

nonnoe - ax?+bx+c=0
HenoJiHoe - ax’+bx=0;¢c=0;

ax’+c¢=0;b=0;

npueedennoe — x*+px+q=0;a=1;

Ipumepor: 3x> +2x -1 =0; (x + 1)(x —=2)=0; 3x*°-1=0; 3x*+x=0.

14



Aneopumm peutenus K6aopamHo20 ypasHeHus. TIPUBECTH YPaBHEHHUE K BULY:

ax2+bx+c=0, ax? + bx = 0, ax?-c¢=0; | x>+ px+q=0;
c=0 B=0;
HalTH ecima+b+c=0, BBIHECTH X ax? = ¢; 110 Teopeme
JTUCKPUMHUHAHT 3a CKOOKH: 2= C. Buera:
o
D=b2—4ac; 0 X1=1, a
ecmu D > 0, T0 S X (ax + b) =0; c X1*X2=(,
2 P . x=+./— ,
a
-b++D
(eccrma=1,t0 |, PENIHTE .
-b-+vD e — >0
x1=——; ypaBHEHUE a
2a xi=1, x2=¢)
eciiu D =0, To X
ax+b=0;
_—b,
- T
2a X2 =- b
a

ecim D<O0, To

KOpHEH HeT

JIpo0HO — panMoOHAJIbHBIC YPABHEHHSA

Cooeporcam

Obwuii 6u0:

Ilpumepur: 3 =5
x

Aneopumm pewienus ypaerneHus

s(x) _B(x)
P(X) T(x)
I cioco6:

1. TlpuBectu ypaBHEHHE K 00LIEMY BHILY

a) NEPCHCCTU IlpO6HOC BBIPAKCHUC U3 npaBoﬁ YacCTH B JICBYIO,

0, R(x) ¥ 0.

I  x-2, 3x+6_0

x+1 x ’
w = () gj1g 3TOrO:
R(x) '

0) mpuBecTH IpoOH K 00IIEeMy 3HAMEHATEIIO;
2. Yucnutens ApoOH MPUPABHATH K HYJIIO, penTh ypaBHeHue: Q(x) =0;

3. Haiitu O/13: R(x) *# 0.

Aneopumm pewenus

S _BX
P(x) T(x)

II cioco0

HECU3BECCTHYIO BCJIMINHY X B 3HaMeHAaTeJ1e )1p061-l01"0 BbIPaKC€HUS.

Q(x)

R(x)

15



[To cBOMCTBY MPOMOPLIMH, IEPEMHOKUTH KPECT HA KPECT:
YHUCIIUTENb JIEBOU IpOOHM HA 3HAMEHATENh MPaBOil IPOOH, a 3SHAMEHATENh JIEBOU IPOOH HA

YHUCIIUTENb MPaBOil 1podu;

2. Pemuts ypaBuenue S(x) - T(x) = P(x) - B(x).

3. Haiitu O/[3: P(x) # 0. T(x) *# 0;
Ipumepul pewtenus ypagneHnuii:

§:5 3x+6=0.

x x—2

5x=3 3x+6=0;

x=§; 3x =-6;

5

OJ3: x #0. X =-2;

OtBerT: x = 0,6. O3:x—-2#*0.
X £2;

OtBeT: X =-2.

®0pMyJZbl COKpAWEeHHO2O0 YMHOINCEHUAL:

(a+b)*=a’+2ab +b%
(a-b)>=a’-2ab+b%
(a+b)a—-b)=a’-b%

Pemenne cucreM ypaBHeHH I

(a+b)* =2’ +2a’b + 2ab’ + b’;
(a-b)’=a’-2a’b + 2ab* - b’;

3_x_x+2; < Ixex=x+1)-(x+2)

x+1 x
3x2=x>+2x +x +2;

3x2-x%-3x-2=0;

2x2-3x—-2=0;
D=32-42-(2)=9+16=25;
345 _ _3-5 _
X]= —— =4, X2 ——— =-
2.2 2.2
OI[3{x+l=#0 X *-1;
x *0. x *0.

OtBeT: X =2.

a’—b’=(a—b)@®+ab+b?)
a’+b*=(a+b)@a@®-ab+b?

MeTton ci10:KeHHue

HpI/I pelICHUN CUCTCMBI IBYX JIMHEUHBIX ypaBHCHI/Iﬁ C ABYMs IICPCMECHHBIMU crmocodom

CJIOKEHMSI TOCTYMAIOT CIEIYIOINUM 00pa3oMm:

2

3

- YMHOXAIOT OYWIEHHO YpaBHEHUS CUCTEMBI, [T01I0MPasi MHOKUTEIH TaK, YTOOBI KO3 (HULIUEHTHI

npu OJIHOM U3 NEPEMCHHBIX CTAJIM IIPOTHUBOIIOJIOKHBIMH YHCJIaMH, CKIIAJAbIBAIOT ITOYJICHHO

JICBLIC U IIPABLIC YaCTU ypaBHCHI/Iﬁ CHUCTCMBI, PCIIAOT IMOJIYYHUBIICECS YPABHCHUC C OJIHOM

MepEMEHHOMN

Meto noacTaHOBKH

CyTb MeTOZA NTOACTAHOBKHU:

BrIpaszuTh 01HY IepeMeHHYI0 Yepe3 APYTryIo U3 JI000ro ypaBHEHHS CUCTEMBI.

[ToacTaBUTh MOIY4EHHOE BBIPAXKEHHUE B IPYTO€ YPABHEHUE CUCTEMBI U PEIINTh, KaK OJHO

YpaBHEHUE C OJTHOM HEU3BECTHOW ITEPEMEHHOM. 3Has OJJHY IEPEMEHHYIO, HAUTH IPYIYIO U3

HCXOJHOI'O YPAaBHCHUH. MeTO,Z[ TO3BOJIACT CBCCTHU PCHICHUEC CUCTEMbBI K PCHICHUIO OJJHOT'O

YpaBHCHUSA C OAHHUM HCU3BCCTHBIM.
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Pemenne HepaBeHCTB

HepaBeHCTBO — 3TO BBIpaXXCHHE, COJIEpIKaIlee HEM3BECTHYIO BeTUINHY (X)

W 3HAaKW HEPAaBEHCTB >, <, <, 2.
Pemiurs HepaBeHCTBO — 3TO 3HAYUT HAWTHU BCE €r0 PELICHUS, WU JOKa3aTh UX OTCYTCTBHUE.
Pemenne HepaBeHCTBA — 3TO BCE 3HAYCHUSI HEM3BECTHON BEJIMUUHBI X, PU KOTOPHIX

HCPaBCHCTBO 06paLuaeTc;1 B BCPpHOC HECPABCHCTBO.
Tunwt Héepaséencme:

Tun HepaBeHCTBa O0mmii BUg IIpumeuanue IMpumepsbl
CollepKUT HEU3BECTHYIO | X + 2 < 3;
JInneiinoe ax>b BeIMYUHYy X B [IEPBOU 2x+1H)+3(2x—-1)>
CTEIECHHU. 0
Conep:KUT HEU3BECTHYIO )
+2x—1>0;
KBaaparnoe ax’>+ bx + ¢ <0 | Bemuuuny X Bo BTOpOi ?;_ 1)2 )((x +123 S 3
CTEIICHH.
CozlepXKUT HEM3BECTHYIO | 3 <5: x+1 >1-
Jpo6Ho - Q(x) <0 BeMMUYMHY X B x 2x ’
panuoHaJIbHOE R(x) 3HaMeHaTee IPoOHOTo 3 (x+2) + x—-5 <6
BBIPKCHHS. 2x+4
Ceoiicmea nepasencme:
CBoiicTBO IIpuMeHeHNe K HEPABEHCTBY

YacTu HepaBEeHCTBA MOXKHO IOMEHATh MECTaMU, U3MEHUB
3HaK.

CrnaraeMble MOXHO NIEPEHOCUTH U3 OJHOW 4acTH
HEPaBEHCTBA B JPYT'YIO, IOMEHSB 3HAK CJIaraeMoro Ha
ITPOTUBONOJIOKHBIH.

Ecim,a>b, 1O b<a.

Ecau, a > b, m — g1060e
4yucao, T0 a *m>b +m.

Ecau, a> b,

a p | Ecmu 00€ yacTu HEPABEHCTBA YMHOXKHUTh, WM PA3ACIUTh HA
m>0,Toam>bm, — >— | o150 U TOXKE MOTOKUTENHHOE YHCIIO, HEPABEHCTBO IIPA 3TOM
. m m HE U3MEHUTCS.
’ b Ecnu 06e yacTu HEpaBeHCTBA YMHOXKUTh, WU Pa3/IeIUTh Ha
m<0, Toam<b m, % < H OZHO M TOKEC OTPULIATECIBHOC YHUCIIO, 3HAK HEPABCHCTBA IIPHU

9TOM HU3MCHUTCA Ha HpOTHBOHOJIO)KHBIﬁ.

JInHelHbIe HEPABEHCTBA
Coodeporcam  HeM3BeCTHYIO BeJIMYUHY X B NEPBOii CTeNeHH;
Obwuii suo: ax >b, ax<b, ax>b,ax<b,a*0.
Ilpumepwr: 2x +3>5; 2x+1)-3(2x-1)<5; 2(x +4)—5>3(x -4).
Aneopumm pewenus Hepasencmea Q(x) > R(x):

3. IIpuBectu HepaBeHCTBO Q(X) > R(X) Kk BHay ax > b:
a) PacKphITh CKOOKHU;
0) coOpath craraemsbie ¢ X B JIEBOM YaCTH HEPABEHCTBA, CBOOOIHBIC CllaraeMble — B MMPABOU
YacTu;
B) MPUBECTHU MOJ00HBIE CIaraeMsbie;
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4.  pasnmenuTh 00€ YaCTH HEPABEHCTBA HA KO PUITUEHT a,

eciu a > (0, TO 3HAK HEPAaBEHCTBA HE MEHSETCS: X > b ;
a
eciu a < 0, TO 3HAK HEPABEHCTBA MCHSICTCS: X < b .
a
b . b
5. 3amuImUTe OTBET B BHJE MHTEpBaia: X € (— 3 o), i X € (-00; —).
a
Ipumepul pewieHus TUHENHBIX HEPABEHCME:
x+3<0; 1-2x<0; 2(x+1)>5; 2(x+1)<3(x-
X <-3; -2x <-1; 2x+2>5; 1);
x € (-00; -3). X>£‘ 2x>5-2; 2x +2<3x - 3;
2’ x>15; 2x - 3x<-3-2;
x € (0,5; ). x € [1,5; o); -x <-5;
x>5; x e (5; ).

KBaIlpaTHble HEpaBCHCTBA

Cooepoicam

Obwuii 6uo:

ax’+bx+c¢>0,
rze a — KO3 UIHEHT P X

2

K02 puIeHT.

noamoe -

HenoJiHoe -
npueeoennoe —
Ipumepeor:

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

x2 +px + q > 0;
3x2+2x -1 >0;

ax’+¢<0;

x+1DHx-2)>0;

HEH3BECTHYIO BeJJMYMHY X BO BTOPOIi CTeleHH.

Aneopumm pewienus k6éaopamHozo Hepasencmea ax’ + bx + ¢ > 0:
Pemuts kBagpatHoe Hepasenctso ax” + bx + ¢ = 0;

2. OTMETUTH Ha JIyuye KOPHHU KBaJIPaTHOTO YPAaBHEHMS X1 > X2,

4. BeiOpath UHTEpBaJ, COOTBETCTBYIOLIMI 3HAKy HEPABEHCTBA:

...>0 - uMHTEpBaJ CO 3HAKOM «T»;

3x2-1<0; 3x*+x<0.
X2 X1 >
+ N - W+

... <0 - WHTEpBaJ CO 3HAKOM «-».

Ilpumepul pewienus K6aOpaAMHbIX HEPABEHCME:

, b—xo3ddunment npu X, ¢ — cBOOOTHBIN

3x2+6x<0; 9-x2>0; 2x2+3x +2<0;
3x2+6x=0; 9-x>=0; 2x%+3x+2=0;
3x (x +2) =0; x?=09; D=b%>-4ac=9+16=25;
x1=0; x+2=0; X =43; ~b+JD -3+5 1
iy — T 2a T a2
L + o -
-2 0 Otser: x € (-3; 3); Xl:—b—\/B:—3—5:2;
Orser: x € [-2; 0]; 2a -4
- " —
-0,5 2

OrtBeT: X € (- 0; -0,5)U(2; ).
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IIpakTuyeckas padora Ne3

Pemenne panumoHaJbHbIX YPABHEHUI U HEPABEHCTB

1 2 4 5 5 6
Peure Peuntre Elp06H0_ Pewmnts n1poOHO-nMHEHOE Pemmure npo6HO-nHHENHHOE Pemute cucremy Pewmute cucremy

I;I:Jaaiﬁlag:;: ;];/Ia};eI-II/IC}IfI(I)/IeC YpaBHCHUC HCPABCHCTBO JIMHEWHBIX HCPABCHCTB HCPABCHCTB
4813320 3x 2 X, 5 8 36x—x2< 3x—-2<0 2-6x>4

Xx—1 Xx+2 X—2 X+2 x°—4 3x—-2 x>1 x> —6x—-5>0
$2-11x+30=0 3 _ X ax 5 1 3+X 2X<3 x? —2x-3>0

x+1 x-1 x+3 3-x x -3 2x2 +Xx X+3>0 5-x<1
261350 11 4 1 1 x*-2 x2—36< x—-2<0 3-4x<5

X—4 x+4 X x+1 x2+x 2x+1 ox>1 x? —4x+3<0
> 19x488-0 3x 5 -6 X 2 49x — x? N 2x>7 x? —3x—2>0
X - X —| _ — _ BACANIEANIN

X—2 X+2 (x-1fx+2) x-1 x+2 AX-3 x-3>0 5<1-x
41390 4x 5 6 2 _, x+4 1+x _g 4x+2<0 3—-4x=5

X+3 3-X x> -1 x-1 X+1 X?+3x X>-3 X2 —7x+6>0
512160430 5x. 5 4 3 12 1 X —49x _ 6x<2 x* —3x—-5<0

X—3 x+1 X+2 x-2 4-x* 7 2%x—3 Xx—-5>0 5<3-x
24 0r49—0 3x 2 3 2x-1_ 2x+1 x3—9x<O 2x—-320 3-x<4

X—1 X+2 X+2 x+1  x*+3x+2 3Ix2—x x<1 X? +6x+4>0
512804320 2 _ 4x 2 .\ X—4 _ 1 5—x220 4x <5 22—x35

Xx—3 x+1 x> =4 x*+2x X -2X (x-7) x—-1<0 x> +3x—4>0
2Tt 1=0 4 3x 3X 2x  3x-6 x2 -9 - 3x—2>0 X2 +5x—2<0
X -/ XT 1= — == - - S

X+2 X-—2 x-1 x+2 (x=1)x+2) 2% _11 x<1 5-x>1
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IIpakTuyeckas padora Ned

Tema: [Tnomany miockux Guryp.
eJlb:

[ToBTOPUTH U CUCTEMATU3UPOBATH 3HAHUS U YMEHUS IPUMEHATH (HOPMYJIbl HAX 0K ICHHS TUIOIAAeH
(buryp npu pereHuu NpakTUKOOPUEHTUPOBAHHBIX 3a/1a4

Xox padorsi:

1. IloBTOpUTH TEOPETUUECKUI MaTEpHal

2. Pemuts 3amaun
Teopernyeckunii MaTepuaJi:

Yembipexy2onbHUKU.

S= '—”')

N

— 2
S=ah/ /488—”;b \ A& s = 1‘,.'.
a ‘. z !

IInowads mpeyzonbHUKa

Kpyr R — paamyc; =nR?

I — anuna okpyxnoctw. |l =27R
Kpyrosoe ;2— BHYTPEHHHA PAANYC; | § = x(R? - r?)
— HapyXHulfi paauyc,
4 d — BHYTPeHHWR amua- s=%(Dz—dz)
Merp; S = 2xpé
D — napyxuuii ana-
MeTp; IMaowans yacTw Koabua:
+R

e = T3~ — cpemmils = X&(R? - r?)
paanyc,

§ = R — r — wupuna
KOAbUA,

a — UeHTpaAbHLI# yroa
4acTH Koabua (B rpaay-

cax).

§=25(D?-d%

= Ta
S‘mo’“s
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OcHOBHbIe reomeTpu4ecKkme purypsl

MpAMOYTOMEHUK Ksaapar Kpyr Pomo

S: %a_h_“ S: —abSin’}’ S — (],h,a

S = absina

: 9 e
S =a°sinc

/,; S —= a )rb h \ Y

TpeyrontHukK Mapannenorpamm Tpaneumn

Jlnia opranuzanuu 3¢ (ekTUBHOrO mpoiiecca TYIIEHUS M0KapoB HEOOXOAMMO MOHUMATh CTPYKTYPY
nepenaun miaameHd. OnNpenenuB HaNpaBlIEHUs pPACIpPOCTPAaHEHMsI BO3TOpaHUs, UX (QOpPMY, MOXKHO

pa3pa60TaTL CTPATCTUIO €ro JOKaJIu3alluu U YHUUYTOXKCHUA.

[lmomaae mokapoB pPaCCUUTHIBAETCA IO MPOEKIMHU 30HBI OTHSA HA TOPU3OHTAIBHYIO IIOCKOCTb.
CymiecTByIOT METOIMKH pacdera ans pasHeix (opm. Yacto kapra mokapa UMEET BHUJ CIOKHOU
reoMeTpuueckor purypsl. B aTom ciydae st BRIYUCIEHUS MapaMeTpa BO3rOpaHUs BBIIEISIOTCS YIaCTKH

CTaHﬂapTHOﬁ KOH(bHpraI_[I/II/I, PaCCUUTBIBACTCA pa3MEpP KAXKI0ro, a 3aTCM pe3yJIbTaTbl CYMMHUPYIOTCA.

Pacuem nnowaou noxcapa

Jnist BBIYMCIIEHHS Pa3MepOB IoKapa CHavyalla ciieyeT HOHATh KOHPUIypalHuio pacnpoCcCTPaHeHHUsl OTHS.

DopMmyJibl pacyera

Jns yno6cTBa cBeieM BCE MaTeMaTUYECKUE BBIPAKEHHUS, TTO3BOJISIONINE BEIYUCIUTD TIJIOMIAIb
ompeieIeHHON KOHPUTYpaIlid, B TAOIHILY.

Yci0BHBbIE 0003HAYEHHS:

T — KOHCTaHTa, mMeromas 3aadenne 3,1415926;

R — pagnyc kpyra;

0 — YTOJI MEXTY paIiyCaMHt B Tpaaycax;

a, b- CTOPOHBI MPAMOYTOJIBHUKA, ITPU PACIPOCTPAHCHHUU OTHA B IBA HAITPABJICHUA 3aMCPACTCA

MIPOMEXKYTOK OT OJTHOM TpaHUIIbI GUTYPHI 10 IPYTOM.
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Kondurypauus MeToa BHIYHCICHUS

Kpyrosas S=n*R2
YrnoBas S= (a*R2)/360
[IpssmoyronbHas S=a*b

3aoaua 1.

Ha cknane crtpoimarepuanos pazmepoM 150x150 M B 1ieHTpe BO3HUKIIO BO3ropanue. [IBuxenue
IIOTOKOB BO3/lyXa BHYTPH MUHUMaNIbHO. OnpenenuTts (GopMbl IUIOMAAN H0XKapa U €€ pacueThl.
[Ipu oTcyTCTBUM BETpa M paBHOMEPHOM 3aIOJTHEHUH TTIOMEICHHS TPEeIMETaMU XPaHEHUS pa3BUTHE OTHS
IIPOUCXOJUT 110 KPYrOBOM CXeMe.
Cunrtaem, 4TO TIaMsl 3aXBaTHIIO MaKCUMAIIbHYIO II0MIa 6. OpenenseM paanyc Kpyra 1o Gpopmyie
R=a/2. B mpumepe a=150 M, cOOTBETCTBEHHO 3HaYueHHe R=75 m.
CMoTpuM B TabIUIy U TIO IPUBEACHHOMY B HEH BBIPAXEHUIO JIJISl pacyeTa IJIOLaA1 MoJIydyaeM
S=17662,5 m2.

3aoaua 2.

Ha cranuuu texo0cnyxuBaHust aBTOMOOMIICH BO3JIE OTPaXKACHUS B YTy CI0KEHBI MTOKPBIIIKU U
JpyTHE JASTaU MAIlliH, BRIpaOOTaBIIHE CBOM pecypc. Bo3HUK moxkap, paciipOoCTpaHSIOIIUANACS 110
JIEICTBHEM BETpa MO BCEMY CEKTOPY OT CTEHBI IO CTEHBI U 3aXBaTHBIIHKA 30 METPOB OT yria TEPPUTOPHUH.
Paccumrath momiaabe BO3ropaHus.

Pewienue

Tak Kak 30Ha IJIAMEHU OTPAHUYEHA C ABYX CTOPOH MEPETrOPOIKaAMHU, PACIIOI0KEHHBIMHU MO yriioM 90°,
KIacCUPUIIUPYEM MOkKap Kak yrioBoid. Pacyer mpousBoauM mo Gpopmysie U3 TaOIHIIbI, TOTyqIaeM:
S=225 m2.

JJIMHa BHEIIHUX rPAaHMI IUIOLIA/IH [0KApA.
Jlnst pacdeTa nepuMeTpa COCTaBUM €lle OJIHY TaOJIUILY ISl OCHOBHBIX ()OPM BO3TOpaHUsI.
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Koungpurypauus dopmyJia

Kpyrosas P=2*n*R
VYrioBas P=R*(2+a)
[TpstmoyronbHast P=2*(a+b)

Ka;mmﬁ IoJ B CMMU nosBasAroTCA COO6I_I_IGHI/I${ O HOBLIX BO3I'OpaHHsIX. 141 YMCHHUC paCCUHUThIBATb
Iiomanab I1oXXapoB Tpe6y€TCﬂ AJIA OIIPEACIICHUA KOJIMYCCTBA MMOXKAPHBIX 6p1/1ra1[, pacxoJa OTHETyIIaIIuXx
)KPI,I[KOCTGIZ, CTPAaTCTruu TYHICHHA OI'H. HOMHI/ITG, pacyueT mIomaan TyneHuUs ImoKapoB HE MAJIO BaKHBIN
HaBBIK, BE€JIb BBl UMCCTC JICJIO C OTHEM.

3agaua 3:

[Toxap Bo3HUK Ha 15-0M 3Taxke 25-3TaXXHOT0 KUJI0ro fomal -oif ctenenu oraectoikoct. K npudsituio
MIO’KapHBIX MTOAPA3IEICHNN TUIOIMAAb oXkapa coctasisuia 150 M2 1 €)KeMUHYTHO yBEIMYNBAIach Ha 4 M2.
Hcnonp3yroTcss THIpaHThl, YCTaHOBJIEHHBIE Ha KOJIBLIEBOM BojJomnpoBoje auamerpoM 200 MM,
pacriosios)keHHOM Ha pacctossHuu 120 u 140 metpos. OrHeryaiiee BelecTBo — Boja. Bpems 6oeBoro
pa3BepThIBAHUS NPUHUMAETCA U3 pacyeTa: 3a OJHY MUHYTY — OAMH 3Tax win 100 MeTpoB mpoKIaaKu
PYKaBHOM JTUHUM 10 ropu3oHTaNU. OnpeaenuTs Heo0X0AUMOE JUIs TUKBUIAIUH 110’Kapa KOJIMYECTBO CHJII
u CPEACTB.

1. OnpenenriM BO3MOXHYIO IJIOIIAAb 110Kapa B MOMEHT BBEJIEHUS CTBOJIOB

Sn=Sn0 + Vst6-p =150 +4 -17 =218 m2,

Sn0 -nyomaas noxapa K MOMEHTY NPUOBITUS TOKAPHBIX NMOAPA3JIEICHNN, M2;

Vs - CKOpOCTb yBENTMUEHUS IUIOLIAIU oXkapa, M2/MHH;

10.p - BpeMst 00€eBOro pa3BepThIBAHUSA, MUH (MMpUHUMaeM 15 MuH A1 60€BOro pa3BepThIBaHUS Ha 15
3TaX M 2 MUHYTHI Ha 00€BOE pa3BepThIBAaHUE OT BOJOMCTOYHUKA JIO 3/1aHUS).
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IIpakTHyeckas padora NeS

Tema: «IIpoueHTbI»

ean :

IHoBTOpUTH 3HAHMSA o0yuaromuxcs B Teme: «IIpoueHTHI»

PaccmoTtpeTs anropuTmsl pemeHus: 6a30BbIX 3a/1a4 Ha MPOLEHTHI:

a)HaXO0XJCHUE MPOLIEHTOB OT 33JaHHOTO YKCIia (BEJIMYUHBI);

0)Hax0XKJIeHHE HEU3BECTHOTO YHCJIa 110 €ro MPOICHTaM;

B)HAX0KJICHHE MPOIIEHTOB OJJHOTO YKCJIa OT IPYroro.

3aKkpenuTh YMEHUS U HaBBIKHM PELICHUs 3a/1a4 C MPOLEHTaMH.

Onpenenuts ypoBEeHb YCBOSHUS 3HAHUH, OIIEHUTH PE3YIIbTAT ACITEILHOCTHA 00YJaOIUXCsl.
ITopsiioK BBINOJIHEHMS:

O3HAKOMHTBCS C TEOPETUIECKUM MaTEpPHUAIOM U PEIICHUEM 3a/ay .

CraenaTh KpaTKUi KOHCTIEKT TEOPETHYECKOTO MaTepraa B pabounx TeTpasix (OnpeaeIeHue, MpaBuia
pELICHUS] OCHOBHBIX THIIOB 33/1a4).

W3yunTh 00pa3isl penIeHHbIX 33/1a4, 3alucaTh UX B pabouyro TeTpaib.

B Terpamsx s npakTHuecKuX paboT BBIIOIHUTH NPAKTHUECKYIO padoTy .

Teopernyeckue cBeIeHUA

C0BO « MPOLIEHT » MPOMCXOJUT OT JATHHCKUX CIIOB pro centum, 9To OYKBaJbHO O3HAYAET « CO CTa ».
[IpouieHT = of1HA cOTasi 4acTh YKCIA.

ITonnmanne MNPOLCHTOB M YMCHHC BBIIIOJIHATE IMMPOLUCHTHBLIC BBIUUCJIICHUA B HACTOAIICC BPCEMs
HEOOXOMMBI KaXJI0My ueioBeky. OueHb BENUMKO MPHUKIAJHOE 3HaYueHHe ITON TeMbl. OHa 3aTparuBaer
(uHAHCOBYIO, 1eMOrpadUIecKyI0, SKOJIOTHYECKYI0, COLMOJIOTHYECKYIO U APYTHE CHEPHI.

PaccMoTpuM Tpu OCHOBHBIX THIA 33/1a4 HA MTPOLIEHTHI.

1)Haxoxaenue mporeHTa oT yucia

YroObl HAalITU MPOLIEHTHI OT YMCIA, MOXHO MPOLEHTHI NMPEACTaBUTh B BUJE AECCATUUHON APOOM U YHUCIO
YMHOKUTh Ha MOJYYEHHYIO AECATUYHYIO IpOOb.

3agaua:

[Ipennpusitie n3rorosuiio 3a kBaprai 500 HacocoB, U3 KOTOPbIX 60 % MMETH BBICHIYIO KATETOPHUIO
kayecTBa. CKOJIBKO HACOCOB BBICIIEH KaTETOPUH KayecTBa U3rOTOBUIIO PEANpUATHE?

Pemenue: Haiinem 60 % ot 500 (oOmiee KOJIM4ECTBO HACOCOB).

60 % = 0,6

500 « 0,6 = 300 HacocoB BbICIIEH KaTErOPHH KauyecTBa.

Otset: 300 HacoCOB BBICIIEN KaTErOPUH KavyecTBa.

2)HaxoxcdeHue Yyucna no e2o npoueHmy

Ymobobl Halimu Yucsa0 no e2o NPOYEHMAM, MOXCHO npoueHmMsl npedcmasume 8 sude decamuyHol 0pobu
U 0aHHOe Yucno pazodenums Ha NosyvYeHHY 0ecamuyHyro 0pobb.

3amaua: Yuenuk npountan 138 cTpanwil, uto cocrapiser 23 % uncna Bcex cTpaHuil B KHUTE. CKOJIBKO
CTpaHMI] B KHUTE?

Pemenne:

WTak, HaM HEU3BECTHO CKOJIBKO BCETO CTpaHMIl B KHUTe. Ho MBI 3HaeM, 4To 4acTh, KOTOPYIO MIPOYMUTAT
yueHuk (138 crpanuir) cocrapinsier 23 % OT o011ero KoJu4ecTsa cTpaHull B kHure. Tak kak 138 cTp. - 310
BCETO JIUIIb YaCTh, CAMO KOJIMYECTBO CTPAHUIL], €CTECTBEHHO, OyzeT Oobiie 138. DTo moMoXkeT HaM Tpu
IIPOBEPKE.
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nr:- = ==3] ::")
IIposepka: 600 > 138 (310 03HauaeT, uto 138 saBusiercs yactbio 600).
Otser: 600 (cTp.) - o0IIEE KOJIMYECTBO CTPAHUI] B KHHTE.
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3)CKos16KO npoueHmMos 00HO YUcs10 cocmassgem om 0py2020.

YtoObl HAUTH CKOJBKO MPOIEHTOB OJHO YHCIIO COCTABISET OT APYrOro MOXKHO OJIHO YHCIIO Pa3AeiuTh Ha
JIpyroe U MoJay4eHHOe Npou3BeieHue yMHOKUTh Ha 100.

3amaua: M3 200 apOy3zoB 16 okazamuch He3penbiMu. CKOJBKO TPOLEHTOB BCEX apOy30B COCTABHIIN
He3peble apOy3bl?

Pewenue:

16 nenum Ha ob1ee Koym4yecTBO apOy30B 1 ymMmHOkaeM Ha 100 %.
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Otaet: 8 % - cocTaBisAIOT He3penbie apOy3bl OT BceX apOy30B.

IIpuMmepsl pelieHus 3agay

3anaua 1: [l npuroroBiieHus (apiia B3sUld TOBAAMHY U CBUHUHY B oTHOolIeHuH 7:13. Kakoil mpoueHT B
(apie coctaBusieT CBUHUHA?

Pewrenue: I1ycTs BsA3/M 7X T roBsiIMHBL, TOr 1A CBHHEHBI B3smH 13X 1. Clie10BaTEIbHO, CBHHHUHA COCTABIIS-

13x
L 100% = 65%.
er B papme 7x+ 13x OTBeT: 65% .

3anaya 2: KakoBa BeianunMHa MOJOXOJIHOTO HAJIOra, KOTOPbIM cocTaBisgeT 13% OT BeIU4MHbBI 3apabOTHOM
wiatel B 25000 py6Guneii?

Pemenne: 25000-0,13 = 3250 py6ireii. Otset: 3250 pybeii.

3amaua 3: S610ku nipu cymike TepstoT 84% cBoeit Macchl. CKOJIBKO CYIICHBIX 010K momydutcs u3 300 kr
CBEXUX?

Pemrenne: M3 ycnosus cieayer, aro npu cymke tepsiercs 300+ 0,84 = 252 kr.
300-252=48kr OTBeT: 48kr.
3anaua 4: B cnopTMBHOM Mara3uHe BellOcHIles mpojaercs co ckuakoi 15% 3a 4500 py6neit. Kakosa
IepBOHavalibHas 1[eHa Besocunena’?
Pewrenue:
N3 ycnoBus cnenyert, uro 4500-310 85% OT nmepBOHAYAIBHOM IICHBI.
4500 pyOmneit — 85%
X pyoneii— 100%, ~5294,12 pyoGueii. OtBeT: 5294,12p.
3anaua 5: llena toBapa nonusuinack Ha 40%, 3arem eme Ha 25%. Ha cKoJIbKO MPOLIEHTOB MOHU3WIACH
[IE€Ha TOBapa 1Mo CPaBHEHUIO C MEPBOHAYAIHHOM 1IEHON?
Pewrenue:
0O603HauuM NepBOHAYATIBLHYIO 1IEHY ToBapa uepe3 X. [locne nepBoro moHmxeHus 1ieHa CTaHEeT paBHOM
x — 0, 4x = 0,6x.
Bropoe nonumxenue neHsl coctapisier 25% ot HOBoM 1eHb! 0,6X, MOTOMY MOCE€ BTOPOrO MOHUKEHUS
Oy/neM UMETh IIeHy
0,6x-0,25 * 0,6x=0,45x;.
[Tocne nByX NOHM>KEHHMI CYMMapHOE N3MEHEHHE LIEHbI COCTABIISIET:
X - 0,45x = 0,55x.
Tak kak BennumnHa 0,55x; coctaBuser 55% OT BETUUYUHBI X, TO LIEHA TOBapa NoHu3uiIachk Ha 55%.
Otget: 55%.
3amaua 6: B komnemxe 260 oOywaromuxcs, u3 KoTopbix 10% neycneBatomux. Ilocie orumcnenus
HEKOTOPOTO YKCiIa HEYCIEBAIOIINX, UX MPOIIEHT CHU3UICS 10 6,4%. CKOIBKO yJalIuXxcsi OTYUCICHO?
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Pemenue:
J1o oTUMCIIEHNs KOJIMYECTBO HEYCIEBAIOUINX O OTUYUCIIEHUS COCTABIISIO
0,1 * 260 = 26.
IIycte oTumcnunam X denoBek. Torga Bcero B juiee octanoch (260 — X) ydamuxcs, U3 HHX
HeycIeBaIuX cTajo 26 - x. imeem nponopuuto
260—x - 100%,
26 -x - 6,4%.
(260 — x)0,064=(26 - x)100,
Pemas nonydyenHoe ypaBHeHue, HaxoauM X = 10.
Ortser: 10.

3amaua 7 : [lepBoHauanbHask CTOMMOCTh €IUHHIIBI IPOAYKIUU paBHsTachk 75 py0. B Teuenue mepBoro
rofia MPOU3BOJCTBA OHA IOBBICHIACH Ha HEKOTOPOE, YUCIIO NPOLIEHTOB, a B TEYEHHE BTOPOro rojaa
CHU3MJIAch (110 OTHOIICHUIO K MOBBIIIEHHOW CTOMMOCTH) Ha TAaKOE K€ YMCJIO IPOLIEHTOB, B PE3YJbTATE
4ero oHa cTaja paBHa 72 py06. Onpenenure MpOLEHTHI HOBBILIEHHUS M IOHM)KEHUSI CTOUMOCTH €AMHUIIbI
MPOJIYKIIMH.
Pemenue:
Ilyctb X% - 3TO NpPOLEHTHI NOBBILIEHUS] (U IMOHW)KEHHS) CTOMMOCTH €IMHULBI npoaykuuu. Ilo
onpeaeneHuto X% ot 75 ato — 75 * 0,01x. Torna nocie nepBoro MoBbILIEHUS [IEHA CTAHET PaBHATHCS 75
+0,75x.
B TedyeHue BTOporo roaa 1eHa CHU3UTCS Ha BETUUUHY
0,01x(75+0,75x) = 0,75x + 0,0075x>.
Tenepp MOKHO 3anKcaTh ypaBHEHUE AJI1 OKOHUATEJIbHOM 1IEHbI
(75 + 0,75x) (0,75x + 0,0075x2) = 72;
x2=400; orctona x1 = - 20, x2 = 20.
[ToxxoauT TOIBKO OJIMH KOPEHb 3TOT0 ypaBHEHUs: X2 = 20.

Otgert: 20%.
3anaua § : Ha 6ankoBckuii cuet 6b110 nonoxxeHo 10 Teic. py0O. ITocie Toro, kKak JeHbr Mposiexaiu OAUH
roj ,co cueta cHsuM 1 ToIc. py0. Eme uepes ron Ha cuety crasno 11 Teic. py6. Onpenenursb, Kakoil IpoLeHT
TrOJIOBBLIX HAYUCIISIET OaHK.
Pewrenue:
ITycth 6ank HauucaseT p% roJoBbIX.
1) Cymma B 10000 py6ueii, monoskeHHast Ha 0aHKOBCKHIA cyeT 1o p% TOJ0BBIX, Yepe3 T'oJl BO3PACTET 10
BEJTMYMHBI
10000 + 0,01 "p * 10000 = 10000 + 100p py6.
Korna co cuera caumyt 1000 py0., Tam octanercs 9000 + 100p py6.
2) Ee uepes roj nocienHss BeIMUMHA 32 CUET HAYUCIIEHUS TPOLIEHTOB BO3pacTeT A0 BenuuuHbl 9000 +
100p + 0,01p(9000 + 100p) = p? + 190p + 9000 py6.
1o ycnoButo 3ta BennuuHa paBHa 11000 py0, mosToMy MMeeM KBaApaTHOE ypaBHEHHUE.
p*+ 190p + 9000 = 11000;
p? +190p-2000=0 , pemum 3To KBagpaTHOE ypaBHEHHE, p1 = 10, p2 = -200.
OTtpunarenbHbI KOPEHb HE MOAXOAMUT. Ortset: 10%.

3amaga 9 : B ropone B Hactosmee BpeMsa 48400 sxkureneil. MI3BecTHO, 4TO HaceleHHE ATOrO ropoja
yBenuuuBaercs exeroano Ha 10%. CroyibKo xuteneit ObII0 B TOPO/Ie ABa Toa Ha3a?
Pewrenue:
[Ipenmnonoxum, 4To J1Ba rojia Ha3aJ KOJIMYECTBO JKUTENEH ropoja ObUIO X YelIOBEK, TOr/la KOJIMYECTBO
KHUTEJEeH B HACTOSIIEE BPEMsI BHIPAXKAETCS Yepe3 X Mo POpMyIie CIIOKHBIX MPOLIEHTOB:
x(1+0,1)* = 1,21x.
W3 ycnoBus 3anaun:
1,21x = 48400;
x =40000.
Otget: 40000 yenoBek.
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BapuaHTbl npakTUu4eckoii padoTbi:
Bapuanr 1
3a aKTHBHYIO OOILECTBEHHYIO JEATEIbHOCTh CTYJACHTY YBEJIWYWIM CTUNEHAMIO Ha «a»%. Bennuuna
crunenauu-1050 py6nei. Kakyro cTurneHauio Tenepb IMOMYyYUT AKTUBHBIA CTyIAeHT? (3HaueHHE «a»
BBIOCPHUTE CaMH).
3a MpOMyCKU 3aHATUNA CTYIAEHTY YMEHBIIWIM CcTureHauio Ha 12%.CKonbKO eMy JIOCTaHeTCs, €Clu
crunienus 800 pyosieit?
Ha ckoinbko py0uieit moBeICHTCS KBapTILIaTa, cocrasisitomas 3500 pyOunei, ecnu ¢ 1 ceHTa0ps oHa JOKHA
yBEIUYUTHCA HA 7 %7
B maraszune mynpTHBapka mpojaerca co ckuakoit 20% 3a 4500 py6Ouneii. KakoBa nepBonavanbHast 1ieHa
MYJIbTUBApPKU?
I'pubs1 nipu cymke TepsitoT 78% cBoeii Macchl. CKOIBKO CylIeHbIX TpuOoB noxyuntcs u3 100 kr cBexux?
KakoBa BennumHa MoJOXOIHOTO HaJIOTa, KOTOPBIA coctaBiseT 13% OT BenuuuHbI 3apabOTHOI MIIaThl B
21000 py6neit?
Ckomnpko py0Jeil cocTaBisieT CKHUJIKa Ha TOBAp OT ero meHsl B 1250 pybneit, ecau pasmep ckuaku 30%?
B nexabpe mry6a crowna 38 Teic. pyOsiel, B ce30H 1ieHy noBeickiin  Ha 20%, a B Mae cHU3WIM Ha 15%, B
utone Obuta pacrponaxa co ckuakoit 30%. Ckonbko Tenepb CTOUT Iryoa?

Bapuant 2

3a aKTHBHYIO OOILECTBEHHYIO JEATEIbHOCTh CTYJCHTY YBEJIMYWIM CTUIEHAMIO Ha «a»%. Bennuuna
cruneHauu-1000 py6uselt. Kakyro cTuneHauio Tenepp HOJYYUT AKTUBHBIA CTyAEHT? (3HaueHHe «a»
BbIOEpUTE CaMu).

3a NpOIYCKM 3aHATUN CTYIEHTY YMEHBIIWIM CTUNEHIUI0 Ha 16%.CKOIbKO €My IOCTaHeTcs, €Ciu
crunienus 900 pyosieit?

Ha ckosibko py6uieit moBbeICUTCS KBapTILiarTa, cocranisitomas 3500 pyOineit, ecinu ¢ 1 ceHTA0ps oHa JOKHA
yBenM4uTHCS HA 7 %7

B marasune npomaercs Onenmep co ckunkor 10% 3a 2500 py6uneit. KakoBa mepBoHavanbpHas IieHa
onennepa?

VYkpon nipu cymke tepsieT 86% cBoel Macchl. CKOIBKO CYIIEHOTO YKpona MOoJIy4YuTcs U3 1 Kr cBexxero?
KakoBa BennumHa Moj0X0AHOTO HAJIOTa, KOTOPBINA cocTaBisieT 13% oT BeaM4MHBI 3apabOTHOM MIIaTHI B
30000 py6neii?

Ckouibko pyOseit cocTaBiIsIeT CKMKa Ha TOBap OT ero 1eHsbl B 1280 pybnel, ecnu pasmep ckuaku 15%?

B nexabpe mry6a crowmna 35 TeiC. pyOiieii, B ce30H 1eHy moBbIicHIM  Ha 15%, a B mae cHuzwin Ha 10%, B
utoje Obu1a pacnpoaaxa co ckuakoit 20%. Ckoybko Tenepb CTOUT 1yoa?

Ilpakmuueckasn paboma Ne6:

Tema: Ilpeobpazosanue ancebpaudeckux blpaxiceHuil, payuoHAIbHbIX U UPPAYUOHATILHBIX 8bIPANCEHULL

Ileny: oTpaboTaTh yMEHWUS W HABBIKM TI0 TPEOOPA30BaHUIO aNTeOPAaWYECKUX, PalUOHATBHBIX |
HPPALMOHATIbHBIX BBIpAXKEHUI

Oobopyooeanue: TeTpaab IJs MPAKTUUECKUX padOT, pydyka, pa3laTOYHBIA MaTepuai, padodas TeTpaab C
TEOPETUUECKUM MaTEePUAIOM, MUKPOKAIBKYJISTOP.

Bapuanm — 1
l.PaSHO)KI/ITe MHOI'OYJICH HAa MHOXHUTCIIN .
a® —a®b + a®b? — b3

2.Cokparure 1po0b:
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x2—7x+12
6—2x

3.¥Y1pocTute BeIpakeHHUE:
ab+b?> b3  a+b

a -+ —
) 3 3a b
x+10 1 5 10
o(E8-5) -
5x+25 x+5 x—-5 x2-25
)(2m+1 2m—1). 4m
B — - .
2m-—1 2m+1 10m-5

4 Haiinute 3Ha4€HUE BbIPaKEHUS:

%) ((2,15 - 11—56) +335+52%358 - 15,7) « 2 42,25,

V2842
V0,24

B)< 22 /163>+\/Z
3 3 27

5.136aBbTECH OT HPPpAMOHAJIBHOCTHU B 3HAMCHATCIIC:

6)

2
Vs

5 V5-v3  V5+43
V5 Vv

Bapuanm — 2

1.Pa3noxuTe MHOTrO4JI€H Ha MHOKHTEIIH

35x% + 7x%y? + 5y + y3

2.Cokparute 1poOb:
5x2-12x+4

6—15x

3.¥YmpocTtute BeIpaXkeHHUE:
x-y 5y . x2—xy

x3 x2 5y

Ll (CE L)

2

Tyt D yr-1 T \ay-y2 2-y
x+3 x+3 x—3
B) * ( + )
’x2+9 x—3  x+3

4.HaiinuTe 3Ha4€HNUE BBIPAKCHMUS:

a)(75+4%—3%*3) * (1%+0.35—§) L 14
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V1. /1.8
03 °’

B) 28 [62)+ |2
\/ 7 \’ 7 28

5.136aBbTECH OT HPPpAlMOHAJIBHOCTHU B 3HAMCHATCIIC:

0)

3
VT

VIO TV
) o6 _ Viorve

Ilpakmuueckasn paboma Ne7:

Haxootcoenue npudausicéHHbIX 3HAUEHUN 6eIUYUH U ROZPEUHOCH el 6bIYUCeHUIl (AOCOIIOMHOU U
OMHOCUMENBbHOIL)

Ileab pa0otbl: chopMUpOBaTh y CTYJEHTOB 3HAHMs, YMEHUS M HaBbIKM paboOThl ¢
OpUOMMKEHHBIMM ~ YHMCJIaMH B [IpUMEHEHUM  (QOpMy:n  MOTPEIIHOCTEM  3JIEeMEHTapHbBIX
neictBuii M (QYHKUMH, HAXOXXACGHUS 3HAUYEHUH  BBIpaXEHUM 1Mo  crmocoOy TIpaHull U
METO/IOM CTPOTOro y4yera aOCOTIOTHBIX MOTPEUTHOCTEN TIOCIIe KaX 10 onepauu

MeTtoauyeckue peKOMeH/ AN .
Ecnu x - TouHOE 3HaYeHUE Yucia,
a — npubIMKEHHOE 3HAYEHHE, TO X ~ a.

OIIP.

Pa3zHOCTB X — @ MEXIy TOYHBIM U TPUOIMKEHHBIM 3HAUCHHEM YHCIIa HA3bIBAETCS TIOTPEITHOCTHIO
NPUOITHKEHHUS.

OITP.

Moaysb pa3HOCTH MEX/1y TOUHBIM U NPUOIMKEHHBIM 3HAUEHHEM YHCIIa Ha3bIBaeTCsl a0COIIOTHOM
MOTPEITHOCThIO pubmKeHns Ad = |x —-a | .

OIIP.

Hexotopas mudpa npubamkEHHOr0 YMCIa CUNTAeTCsl BEPHOM, €ClTU ero abCoI0THAS MOIPEIIHOCTh
Aa He npeBbIIACT SIUHUIBI TOTO Pa3psia, B KOTOPOM CTOMT 3Ta nudpa. B mpoTuBHOM ciiydae nudpa
HA3bIBACTCS] COMHHUTEIBHOM.

ITpumep.

a=945,673 + 0,03

6 — mudpa necsateix goneit, Aa = 0,03

[TpoBepsiem: 0,03 < 0,1 — BepHOE HEpaBEHCTBO, 3HAUUT 6 — BepHas 1udpa. L{udpsl, crosmme nepexa 6
TOKE€ BEpHBIE.

7 — uugpa coThIX 10JIeH

[Ipoepsiem: 0,03 < 0,01 — HeT, 3HAYUT 7 — COMHUTETbHAS LUPpA.

OIlP.

3Hagamumu nudpaMu AecITHIHONW APOoOH HA3BIBAIOT Bee e€ NU(phI, KpoMe HYJeH, pacoI0KEeHHBIX
JieBee NepBOil, OTIMYHON OT HYIS LU PHI

OIIP.

3Havyanmmu nudpaMu eJ0ro YUciaa Ha3bIBaloT BCe ero HUQPhI, KpoMe HyJeH, pacloiI0KEeHHBIX B KOHIIE
YHUCIIa, €CJIU OHM CTOST B3aMEH HEM3BECTHBIX MJIM OTOPOIIEHHBIX ITUDP.

0,712 - 3 3navamue uudpsl.
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45,03 — 4 3navamue nudpsl
0,0016 - 2 3nauamue nudpsl
OIIP.
OTHOCHTENBHON OTPELUIHOCTHIO MPUOIMKEHHOTO 3HAUEHHSI YUCIIa @ Ha3bIBAETCS OTHOILIECHUE
aOCOJFOTHOM TOTPEIIHOCTH 3TOTO YKCIIa K MOIYII0 pubimkéHnoro 3Hauenuss. 6= Aa ~ 100%
|a]
Ilpasuna noocuéma yughp:

IIpu ci10’keHUM U BBIYUTAHUU NPUOIMKEHHBIX YUCEN B PE3YJIbTATE COXPAHSAIOT CTOIBKO JECATUYHBIX
3HAKOB, CKOJIbKO UX B HAMMEHEE TOYHOM YHUCIIE.
[Tpu yMHOXXEHHUH U €TICHUN TPUOIHKEHHBIX YHCEN B PE3YJIbTATE COXPAHSIOT CTOIBKO 3HAYAITNX U},
CKOJIbKO MX B YHMCJIE C HAMMEHBIIMM KOJIMYECTBOM 3HAaYalUX LUPP.
IIpu BO3BeIEHUU B CTEIIEHb B PE3YJIbTATE COXPAHSAIOT CTOJIBKO 3HAYAIIMX HU(DP, CKOJIBKO UX B OCHOBAaHUH
CTETICHH.
[Ipu u3BIEUEHUU KOPHS COXPAHSIIOT CTOJIBKO 3HAYAIIUX [U(P, CKOJIBKO UX B MOAKOPEHHOM BBIPAYKEHUU.
[Ipu BBIOTHEHNH TPOMEKYTOUHBIX ICHCTBHIA OCTABJISIFOT HA OJIMH 3HAK OOJIbIe, YeM TpeOyIoT IpaBuia,
a B pe3yJbTaTe 3allaCHOM 3HaK OKPYTJIAIOT.
Ecnu B BEIYHMCIEHUSAX TOYHOCTD 3a/1aHa 3apaHee, TO BEIYUCICHMS BEAYT C 3alIaCHBIM 3HAKOM, KOTOPBIH B
pe3yiabTaTe OKPYIJISIOT
1 BapuanT.
1 3aganme. YcTaHOBUTH YKCIO 3HaYanux udp B uucne: a) 649 ; 6) 0,01405; B) 347|51=; r)24321=
2 3apanme. OrpeseNnuTh BEpHbIE M COMHUTENIBbHBIE IIU(PBI YHCET
a)a=_85,263 +0,0084 0)x=729,3+1
3 3aganue. BoruncauTh 3HaU€HNE BBIPAXKEHHM C OLIEHKOW MOTPEIIHOCTEN, €ClIM BCE YHCia JIaHbI ¢
BEPHBIMU
udpamu.
a) 645,27 + 102,234 + 715,645 + 10,2 0) 96,891 —4.25
33,3+ 0,426

4 3aJaHucC. OprrJ'II/ITB YHCJI0 J0 €AUHMIl U HaANTH 8.6COJ'IIOTHYI-O U OTHOCUTCJIbHYIO MOTPCIIHOCTH

npubnmxenns : 23,263

2 BapuaHT.
1 3aganue. YcTaHOBUTH YuCIO 3Havanux nuudp B uucne: a) 43,08; 6) 0,0298 ; B) 353|617~ ;
r) 25213 =
2 3aganue. OrnpenenuTh BEpPHbIE U COMHUTEIbHBIE HUDPHI YHCET
a) x= 14,28 0,05 0) a= 7493+ 1
3 3aganHue. BeraucnuTh 3HaUCHNE BBIPAKECHHM C OIIEHKOM MOTPEIIHOCTEH, €ClIM BCE YHCTa IAaHBI C

BEPHBIMU ITHUPPAMHU.

30



a) 12030 + 645,29 + 748,5 + 1625375 6) (0,17 +0,2445) - 0, 56
1,424

4 3ananue. OKpyTiUTh YUCIIO 0 €IMHULl U HAWTU aOCOTIOTHYIO U OTHOCHUTEIIbHYIO MOTPEITHOCTH

[Mpubmmwxenus: 0,892

3 BapuaHr.
1 3apanme. YCTaHOBUTH YMCIIO 3HaYamumX Mudp B gucne: a) 0,39 ; 6) 5,0300; B)347|51=; 1)
24|321~=
2 3apanme. OnpenennuTh BEPHbIC H COMHUTEILHBIC IIU(PBI YHCET

a)x=729,5+ 1 6)a=679,3 +0,06

3 3aganue. BoruncianTh 3HaU€HUE BBIPAXKEHUN € OLIEHKOW NOTPEIIHOCTEN, €CIIU BCE YMCIa JaHbl C

BEPHBIMHU

nudpamu.

a) 26,35 + 1400 + 729.3 + 745,68 6) 37.2 + 458.67
36,5 + 246
4 3aaHUeE. OprrJ'H/ITb YHUCJIO A0 CAUHUILL U HaUTHU 3.6COJ'IIOTHYI-O 1 OTHOCUTCJIBHYIO MOIPCIIHOCTH

npubmmkenus: 23,263
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Ilpakmuueckaa paooma Ne§,9:
Jleiicmeun Had KOMNIEKCHLIMU YUCTAMU 6 a12edpauiecKkoil popme
Botnoanenue pacuémoe ¢ nomouybio KOMRIEKCHBIX YU Cel.

Ienb: HAYYNTHCS BBINOJIHATD 1eliCTBUS HAJl KOMILIEKCHBIMU YHUCJIAMHU B aJIredpandeckoi

dopme

=@ +8 _ 9710 anrebpandeckas opMa KOMIUICKCHOTO YHCIIA.

Croxenne KOMILIEKCHBIX YHCEJ!
[Ipumep 1
zi=1+3% z,=4-%
C10KHTh JIBa KOMIUICKCHBIX YHcaa 1 < %2
Jlast Toro 4ToObl CIOKHTH JBa KOMIUICKCHBIX YHC/IA HYKHO CJIOKHTh HX JCHCTBHTC/IbHBIC H
MHHMBIC YaCTH:
Z1+2,=1+43i+4-5=5-2%
BuivuTanne KOMILIEKCHBIX YHCE
[Tpumep 2

w Zy— 2 Z.—Z zZ,==2+1i -;_.,:,.."-:".—i-—‘u_t
HaiiTi pa3zHOCTH KOMIUIEKCHBIX ¥Hcen “1 “2 m “2 “1 eciom “! + 2N

HCECTBHC AHATOrH4YHO CJIOKCHHID, CIHHCTBCHHaA 0CcOOCHHOCTE COCTOHT B TOM, HYTO
BBIYHTACMOC HYKHO B3iTh B CI{OGI{H, a 3aTEM — CTaHJapTHO PaCKpbITh 3TH CKODKH CcO CMeHOil
JHaKa:

2=z, ==2+i-(3+5)=-2+i-Jf3-F=-2-.

Ir?

-4z
Pe3ynbTar He J0OMKEH cMyllaTh, y MOJY4CHHOro 4Hcla JBe, a He Tpu 4HacTH. [Ipocto

| =

NelcTBHTE/IbHAA 4acTh — cocTaBHas: ~ <~ . Jlng HarjasJHOCTH OTBET MOXKHO MepernHcarh

- P L, {2 4;

Zy— 24 =l—=a =)= 1]
Tak: “1 P ¥ .
Paccuntaem BTOPYIO pa3sHOCTE:
2, =2 =345 -2+ =3 +5+2-1=2+J3+%

=

- 7 2
31ech AeiicCTBHTEILHAS YaCTh TOXKE COCTaBHas: < T M-
VYMHOKEHHE KOMIUIEKCHBIX YHCE
[Tpumep 3

. 2 =1=§ 2. =34 6i
HaiiTi npon3BeieHHe KOMILUICKCHBIX Yncen 1 1-1 z;=3+6
OueBHIHO, YTO MPOM3BE/ICHHE CIIE/IYeT 3aMucaTh TaK:

z) -z, = (1-1)(3 + 61)
Heobdxo0umo nomuumen, umo ' =~ 1,
Zy Zy=(1=1)(3+6)=13-i 3+1 Gi—7 6i=3-3i+6i+6=9+73
1743 =\ \ ! i i (]
—i-bi==6i"=-6.(-1)=+6
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JlesrenHe KOMILIEKCHBIX YHCET
[Ipumep 4

"
)

z2,=134i z,=7-6i »
Jlaubl KOMILIEKCHBIE YHcaa “! 13+ 22 . Haiiti yactHOE

ty

1

L

+1
- 61

1 | t
) bt
Il

~]

CocTaBHM 4acTHOE:
Jlenenue 4ucen OCYUIECTBISCTCS METOAOM YMHOKEHHS 3HAMEHATENS H HHCAHTEIS HA

CONPHKEHHOE 3HAMCHATEJIH BbhIPAKECHHE.
-b)a+b)=a’-b* 7-6 B

Benomunaem opmyny ¢ M CMOTPHM Ha Halll 3HaMeHaTelb:

3HAMCHATCJIC YK€ CCTb (@=2) ., MODTOMY COINPsKCHHBIM BbIDaXCHHCM B JaHHOM cCilydac

(@+5h) s
seasercs ¢ %) 1oects 16
CornacHo npaBHly, 3HaMEHaTelb HYXHO YMHOXHTbL Ha T+% | u, uyrobm Huuero He
M3MEHWIOCH, JOMHOXKHTb YHCAMTEI, Ha To ke camoe umcio / +07
zy  (3+3)(7+61)
z, (7-60)(7+63)

\

Jlanee B uMcIMTENe HYXKHO PacKphITh CKOOKH (NEpEeMHOXKHTL JBAa HHC/IAa [0 NpaBHIY,
paccMOTPEHHOMY B MpelbloylleM IMyHKTe). A B 3HAMEHaTele BOCIHOJIb30BaThCH

. 3% 3 & 1] v 2 ']
. (@a-®da+b)=a*-3* 2__

dopmyoii \¢ T NG FEI=ET 0T (noyppm, uto!” =~ u He nyTaemcs B 3nakax!!!).
zp  (13+40)(7+61) 9N+7i+78%+6° 9+Ti+7%-6
z, (7-6&)T7+6i) 7 - (&) 49 - (-36)

85+8% 85+8%
- — — = — = ] +7

49 + 36 85
B pane cnyuaes nepen nenenunem Jipobsb 1enecoodpa3Ho YIPOCTHTh, HAMPHMEp, PACCMOTPHM

=7 1

wactHoe uncen: — 12+ 71 [lepen nenennem n3baBaseMcs OT THIIHHX MHHYCOB: B YHCIHTEE
M B 3HaMeHaTele  BBIHOCHM  MHHYCHl 3a CKOOKH M CcOKpaumlaeM  9TH

-7-121 -(7+121) 7+1%

194 (197 190-7 . .
MHHYCBI: 12+ 4 (2-7J 12-7 NpaBHIbLHBIH OTBET: ?
[Ipumep 5

1
= \’_7

JlaHo KOMIUIEKCHOE HHCIIO ¥2 %1 Zanucath AaHHOE 4MCIO B anreOpamdeckoii dopme

(T.e. B hopme ¢ T51),

[Ipuém TOT ke camblii — yMHOXKAeM 3HAMeEHaTelb M WYHCIHTEIb Ha COINPAKCHHOE
; 5w 5 2 ]
fa-dia+bi=a" -&°

3HaMeHaTemo Belpakenue. CHoBa cMOTpuM Ha dopmyny '@~ #/ldT2/=4d . B

{ B
3HaAMeHaTele yKe ecThb \ato) MOITOMY 3HAMEHATe/lb W YHCIINTE]b HYKHO JIOMHOXKHTBL Ha
{a—5) N
CONpSAKECHHOE BEIpAXKCHHE , TO ecTb Ha ¥ :
1 NEES NEES N3-1 A3-1 31
Z= — .=.'_ —= _— = _-.= - = = — ==
A3 +i |Z_J:-+1_]{_-J:}—x:l (xI3)" - (@) a41 4 4 4
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3ananus IS CAMOCTOSITEILHOTO PeleHHs:
Haiith cymmy, pa3sHOCTb, IPOM3BEJACHHE M HAacTHOC JIBYX KOMIUICKCHBIX 4HCEl B
anrebpanueckoii popme.

1.z, = 2 + 3, z;=1+1. 19.2, = 5+ 4i, 2, = =5 +1.
2.2y =3+4, z;=1-1. 20.2, =3+ 7i, Z, = =5=1i.
3.2y =1-2i, z;=-1+i. 21,2, = 2 — 4i, 2, =6+1i.
4.2, = 2 +5i, e 22.2,=3+5i, z,=6-i.
5.z, =3-8i, Z; =2+I. 23. 2z, = 6 + 5i, Z; = =6 +1.
6.2, = 3-17i, Z;=2-1. 2.2, =742, 2z,=-6-I.
7.2y = 2 + 6i, Z; = =2 +1. 25. z, = 8 + 3i, z, =7+
8.2, =4+ 2i, Z; ==2-—1. 26.2, =9 - 2i, z;=7-1.
9.2, =5+ 3i, Z; =3+ 27.2z, =5 + 6, z, = =7 +1.
10. 2, = 6 — 2i, z; =3—1. 28.2, ==3+4+2i, z,=-7-Ii.
1.2, =7+9i, z,==3+i. 29.2y=6+2i, z=8+I
12.2, =3 = 7i, Z, = =3 —Ii. 30.2, ==6+7i, z,=8-1I.
13. 2, = 4 + 3i, Z, =4+ 3.2y ==2+5i, z;=-8-1.
14.z, = 8 + 3i, z;=4-1. 32.2, =8+3i, z; =9+
15.2, =8-2i, 2z,=-4+1i. B.2,==7-2I, z,=9-1i.
16.2, =9+2i, z,=—4—1i 34.2, =5+8i, 7z, =-9+1
1.2, =7+3i, 2z, =5+i. By ==2+4, z=-9-L
18. 2, = 6 — 4i, 2, =5-1. 36. 2z, = =5 —4i, Z, =10 +1i.

Pemuth ypaBHEHHUS:

x> —4x+13=0
x> +3x+4=0
25x>+x+1=0
4x2 —20x +26 =0

b S

Ilpaxkmuueckan paboma Ne 10,11:
Pewienue nuneinvix, Keaopamuoix, OpoOHO-TUHEUHIX YPACHEHUU
[enb: moBTOpUTH, 0OOOIIUTH U CUCTEMATU3UPOBATH 3HAHUS O0YUAIOIINXCS IO PEIICHUIO TMHEHHBIX U
KBaJIpaTHBIX YpaBHEHUI:

OOyyaromuiicsi T0JDKEH 3HATh:

- IOHATHS KyPABHEHUE», KKOPEHb YPABHEHUS», - BUJIbl YPABHECHHUI,

- OCHOBHBIE METO/IbI PEIICHUS YHYAIIUNACS TOJKEH YMETh:

- pa3nMyaTh BU/BI ypaBHEHHH,

- p€liaTh YpaBHCHUSA, IPUBOAUMBIX K JIMHEWHBIM 1 KBaApaTHBIM, B PE3YJILTATC HCCIIOKHBIX
npeoOpa3oBaHui,

- pe€uiaTh HEJIbIC YPAaBHCHHA Ha OCHOBEC YCJIOBHUA paBE€HCTBA HYJIIO ITIPOU3BCACHUS,

- BEIOMpATh ¥ BEPHO 3aITUCHIBATH OTBET; O0YYAIOIIMICS JOJDKEH BIIaJICTh: aHAIM30M U CAMOKOHTPOJIEM,

croco0aMu peleHus: ypaBHEHUs, METOAaMH UCCIIeI0BaHUS CUTYAIHil, B KOTOPBIX Pe3yabTaT MIPUHUMAET

T€ WU UHbIE (DOPMBI.

1) JIuneiinoe ypaBHeHHe - ypaBHeHUE BUAa y = kx + b, riae x- nepemennas, k u b - HekoTopsele uncna.
2) KBajpaTHoe ypaBHEHHME - ypaBHEHHE BUA y = aX° + bx + ¢, IJIe X - HepeMeHHas, a,b,c - HeKOTopble
qucia.
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ANrOpHTMBI pellieHHs YpaBHeHHi (00s13aTelIbHBbII YPOBEHS)

1) 3(2-3x)-4=5-1Ix

8) (1-x) +2x=2

Pemenne Pemenne
— Oy —5-6+4- R
2xi3; , X’ =d; x,=*Jd.
x=3:2; 1-2x+x> +2x=2:
x=15. xt=1;
Oreer: L5. X, ==l

Oteer: +1

2) 3x*+x-2=0 L

Pewenne ) x—3 *

_p+JD Pemenne.

D=b"-4ac. x,=

O 13 ypaeuennsi: x—3=0x=3.

2a
a=3b=lc=-2: VMuoxuM 00 9acTi ypaBHeHHS HA (I—3),
D= 1_4.3(_ 2): 25 MOTY4HM:
o125 145 1 ia‘(x—3)=—x(x—3)::>2=—x2+3x;
1: - — X—
2:3 6 3 ¥ —3x+2=0;
—-1-5
xzsz—l. x, =kx,=2.
1 Otser: 1:2.
Otper: —1;—.
3
3) 1—-x-2x" =0 10) J:r—3+x_—1:5
Pemenne 2 3
2x* +x—-1=0. Pemenne
a=2b=lLe=-1; VYMHOKHM 00€ 4aCTH YpaBHEHHS Ha
D=1-4-2(-1)=9; HOK (2:3) =6.
C-l+3 2 1 —1-3 6.3 6.5 _¢.5.
NETy Ty ey 2 U3 T
Ormer 1.1 3(x—3)+2(x—1)=30;
et mhy 3x—9+2x—2=30;
S5x=30+9+2;
5x=41;
x=82.
Oreer: 8,2.
4) 2x* —8=0 11) (5x-4)-(x+8)=0
Pemenue Pewenne
2x’ =8; S5x—4=0 W x+8=0
x*=4; Sx =4, X = -8.
xu:i“q:ﬁ- x=4:5=08:
Orser: +2. Otser: —80.8.
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Cnocodbl peuieHne KBAAPATHBIX YPABHEHHIT PA3IHYHBIX BHIO0B.

1. PemmTe HenoHoe KA

ATHOC YPaBHCHHC!

1) 3x*-27=0 6) x*—6x=0 11) 4x* -9=0 16) x*—19=0
2) x*-16=0 7) x> 4+2x=0 12) —x*+3=0 17) x*—19x=0
3) 2x* =8 8) x*—8x=0 13) 6y” +24=0 18) x> +19=0
4) 4x° +1=0 9) x*-Tx=0 14) 6x* -30=0 19) x> +19¢=0
5) x*+1=0 10) x* +3x=0 15) 3x* —6x=0 20) 3m’ —1=0
2. Pemne KBajipaTHOE YpaBHEHHE, HCIOINL3YS Teopemy Buera:

X +x, ==bxx, =c
1) x*—9x+20=0 6) x°—15x+56=0 11) x* —5x+6=0 16) x* +7x+10=0
2) X +1lx=12=0 7) x> =8x+15=0 12) x> +5x+6=0 17) x* +4x+3=0
3) x*—x-12=0 8) x’+16¢+63=0 13) x* —8x+12=0 18) x* —4x+3=0
4) x-TIx+12=0 9) x* +2x—48=0 14) x* —9x+18=0 19) x* —9x+18=0
5) x’+x-56=0 10) x*> =19x+88=0 15) x> =7x+10=0 20) x> —6x+8=0

3. Pemnre kBajipaTHOE ypaBHEHHUE, HCTIONL3YS (JOPMYITY

a’ +2ab+b* =(a+b)*:
1) x*—4x+4=0 6) x*+12x+36=0 11) x*+2x+1=0 16) n* —2n+1=0
2) x*—6x+9=0 7) x*+10x+25=0 12) x* —2x+1=0 17) m*> —4m+4=0
3) x*+8x+16=0 8) x*—14x+49=0 13) x> +6x+9=0 18) n* +8n+16=0
4) x*—10x+25=0 9) x*+16x+64=0 14) x* 18 +81=0 19) ¥’ —14y+49=0
5) x*—12x+36=0 10) x> —16x+64=0 15) ' =12y+436=0 |20) y’ —10y+25=0

4. HaiianTe IMCKPUMHHAHT KBAJAPATHOTO YPaBHEHMSA 110 (hopmyIie
b’ —4dac:
1) x*=3x+4=0 6) x*=2x+1=0 11) x> =5x-=7=0 16) x> =9x+1=0
2) x*-5x+6=0 7) x*—6x+9=0 12) x* +6x+10=0 17) x> —x+9=0
3) x*-8x+12=0 8) x*+2x+8=0 13) x* —4x+7=0 18) x* —6x—4=0
4) x*—6x+8=0 9) x*—2x-8=0 14) x> —10x+25=0 19) x* —14¢+49=0
5) x*+6x+8=0 10) x* —3x—40=0 15) x* —8x+2=0 20) x* —4x+4=0
. CKonbKO KOpHEil HMeeT KBaZIpaTHOE ypaBHEHHE,

ecin b’ —dac pasno:
1) -36 6) 40 11) 225 16) 121
2) 49 7) 54 12) 196 17) 169
) 0 8) -8l 13) -16 18) 225
4) —-49 9) 100 14) 36 19) -256
5) —64 10) -25 15) 69 200 -9

6. Pemmre KBajpaTHOE ypaBHEHHE:

1) 3x*-Tx+4=0 6) 2x’—5x-3=0 11) x*+6x-19=0 16) »*—5y+6=0
2) 5x*—-8x+3=0 7) 3x* —8x+5=0 12) x* —22x-23=0 17) x* +2x+2=0
3) 2y -9y+10=0 8) 5x’ +9x+4=0 13) x* =7x+12=0 18) 2x* +8x+32=0
4) 5 -6y+1=0 9) 36y =12p+1=0 | 14) ¥’ —1x+25=0 19) x> =12x=36=0
5) 3%’ =14x+16=0 | 10) y* —=10y-24=0 15) 16x° —8x+1=0 20) x* —9x+8=0

3amaHus K IpakTUYECKOn paboTe
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2) 2-3(x+2)=5-2x
3)  10x*+5x=0

4) 4-36x*=0

5 2x*+3x-5=0

K. N1 OV Pewure ypaBHeHus:
) X+ L= 15
3 12 4

K.Ne2 OV Pewmure
ypaBHEHHS:
H I+
4 8
2) 3-5(x+1)=6-4x
3) x’-10x=0
4 2x*-10=0

3
2

5) 3x’+2x-5=0
6) 3x*+9=12x-x’
7 (5x—-4)(x+8) =0
gy o=t

-Xx 6—x

6) 12-x*=11 5) 2x*+3x-2=0
7)) (10x—4)(3x+2)=0 6) x +3=3-x
g 2= T 7)) (Bx+1)6-4x)=0
x-3 x+1 8) 6 _ 4
x+5 3-x
K.Ne3 OV Pewnre ypaBHeHus: K.Ne 4 OV Pewnre
x ,ox—1_ ABHEHMS:
LA T ypl) x=1 _ 4+2x
2)  02-2(x+1)=04x 2 3
3) xX+6x=0 2) 04x=04-2x+2)
4) 2x*-8=0 3)  4x*+20x=0

IloBbIlICHHBIH YPOBEHb

3ananus.
Pewnre ypaBHeHuUs:

| .bukBajpaTHbie ypaBHeHUS

2)x*=7x*+12=0;
4)3x* —13¢* +4=0.

1)x*+2x* -8=0;
3)2x* —19x* +9=0:

2.Meroj pa3ioKeHHsi Ha MHOXKHTEJIN

2) x*+2x* —4x-8=0;
4) x* -3x —4x+12=0

1) y* +y*—y-1=0;
3) ¥*-2x*-3x+6=0;

3.Meroj 3aMeHbI NIEPEMEHHOI

1) (x* +4x)(x* +4x—17)+60=0; 2) (x* =5x)(x* =5x+10)+24=0.
3) (x* -3x)? -2(x* -3x)=8; 4) (x> +x)* -1 x* +x)=12

4. JlpoOHble pauMoOHaIbHbIC YPABHEHHS

iy * 7 8 2) X +x+5_ 50
x=2 x+2 x*-4’ x+5 x-5 x*-25’
gy % x+2_ 8 416, x _ 2

12 x-2 xX—4 216 x4 x—4
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Ilpakmuueckas pavoma Nel2: Pewienue ypasnenuii ¢c Mooyniem
Hean padoThi:

1. PaccMOTpeTh pa3nuyuHble METO/IbI PELLIEHNS YPABHEHUN C MOIYJIEM.
2. Hayuntbcs pemath ypaBHEHHs, COJAEp)KallMe 3HAK aOCONIOTHOW BEIUYMHBI, Pa3TMYHBIMHU
METOJIaMHU

Teopemuueckuii mamepuan:

Onpeodenenuel : Monynem (aOCONMIOTHOM BEIMUNHON) IEHCTBUTEIILHOTO YMCIIA ¢ HA3bIBAETCS CaMO

3TO YMCII0, €ciu @ >0, WK MPOTUBOIOJIOKHOE YUCIIO — @, €ClIi a<(; MOYJIb HYJI pPaBEH HYIIO.

[Ipu penienun ypaBHEHUH C MOZYJIEM, y/I0OHO UCIIOIB30BAaTh CBOMCTBA MOIYJIA.

3 la=lles| 7"
1) |a-B|=|a| ] AP a=-p
b=0
2) |a|=]p| = a* =b 4) |laj=b=[a=b
a=-b
5) |a+b|: ‘a|+‘b|<:> ab=0
6) |a—b| = [a|+|b| <ab<0
az=0
9) ‘a‘—‘b‘:a-l-b <160
7) |a‘+|b‘ —a+b&
> a+b=0
az=0
8) |a‘+|b‘: a-b&e
b<0|[10) |a|~[p|=a—b<| |50
a-b=0
Paccmotpum gokazarenscta 5,6, 7 CBOMCTB.
YrBepxkaenue 5. PaBeHcTBO | ate | = | a | + | 8 | SIBJISICTCS] BEPHBIM, €CITu ag > 0.
Jokazamenvcmeo. J|eCTBUTENBHO, MOCHE BO3BEIEHUS 0O0EMX YacTell JaHHOTO PAaBEHCTBA B KBaJparT,

MTOJTYYHM, | ate |2=|a|2+2|a6|+|6|2,
a*+2as+6’=a*+2 | a | +62  orxyna |as|=as

A mocnenHee paBeHCTBO OyzieT BepHBIM mpu as>0.

YT1Bepxaenue 6. Papenctso | a-6 | = | a | + | 8 | SABJIAETCS BEPHBIM TpH a6=<0.
Hokazamenvcmeo. JIns moKa3aTenbCTBA JOCTATOYHO B PABEHCTBE

| ate | = | a | + | 8 | 3aMEHHTH 6 Ha -6, Torna a-(-g) >0, orkyna as<0.

YrBep:xknenue 7.PaBeHcTBO |a |+ |6 |=a+e BemonHsercs npu a >0 u ¢ >0.

Jloxazamenvcmeo. PaccmotpeB uetsipe cinydass a >0 u ¢ >0; a >0 u 6<0; a<0 u 6 >0; a<0 n 6<0,
HEMOCPEJACTBEHHO YOSMMCS B TOM , UYTO PABCHCTBO BBITIOJIHACTCS TOJIbKO TIpH a >0 1 6 >0.

(a-6) 6 >0.
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I'eomeTpryeckasi HHTEpHpeTALUA
|a| - 3TO paccTosHUE HAa KOOPAUHATHON MPSMOM OT TOYKH C KOOPIAMHATOH a, 70 Hayaia KOOPIUHAT.

-a [al

A
A 4

o
)l

-a 0 a X

»
|

I'eoMeTpuyeckoe TOJIKOBAaHHE CMBICTIA |a| HATTISAHO MOITBEPKIALT, UTo |-a|=|a)

Ecnm a# 0, To Ha KOOPIMHATHOM MPSIMOM CYLIECTBYET JIBE TOUKH a U —a, PABHOY/IaJICHHBIE OT HYJIS,
MOJIYJI KOTOPBIX PaBHBI.

Ecim a=0, To Ha KoOpAMHATHOM MpAMOi |a| n300paxaeTcst Toukoi 0.

Onpeodenenue 2: YpaBHeHUE C MOAYJIEM — 3TO YpaBHEHHE, COJIEPIKALLEE TIEPEMEHHYIO 1101 3HAKOM
a0COoOTHON BeNMYHHBI (TI0]] 3HaKOM Moxayis). Hampumep: [x +3|=1

Onpeoenenue 3: Peminth ypaBHEHUE-3TO 3HAUUT HANTH BCE €r0 KOPHU, WIH JOKa3aTh, YTO KOPHEH
HeT.
MeTtoasb! pelieHust

W3 omnpeneneHuss M CBOWCTB MOJYJsL BBITEKAlOT OCHOBHBIE METOJbl DPELICHUS YpaBHEHHUH ¢
MOJIYJIEM:

1) «PackpeiTue» Moayms (T.€. HCTIOIb30BAaHUE OMPEIEICHNUS);

2) Hcnonb3oBaHHE r€OMETPUUECKOTO CMbLIa MOYJISI (CBOMCTBO 2);

3) I'paduueckuii MeToj pelieHus;

4) Hcnonp3oBaHHE PaBHOCUIIBHBIX MTpeoOpa3oBaHuii (cBoiicTBa 4,0);

5) 3ameHa nepeMeHHOU (TIPU ITOM UCHOIB3YETCS CBOHCTBO 5).

6) Meron uHTEpBAIOB.

PEIIEHUE YPABHEHUM | f(x)| =a

PaccmoTpum ypaBuenue | f(x)| =a, a R

YpaBHEHUE JaHHOTO BHJIa MOXKET OBITh PELICHO MO ONPEACICHUIO MOTYJIS:

Ecmu a<0, To ypaBHEeHHE KOpHEH HE MEET.

Ecnu a=0, To ypaBHeHHe paBHOCHIIBHO f(x)=0.

[fx)=a

f(x)=-a’

Ecnu a>0, To ypaBHEHHE PaBHOCHIBHO COBOKYITHOCTH
Ilpumep. Peuwiums ypasnenue |3x+2|=4.

Pemenue.
|3x+2|=4, Torna|3x+2=4,
3x+2=-4;

X=-2,

x=2/3
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OtBeT: -2;2/3.
PEIIEHUE YPABHEHUM ¢ UCTTOJIb30BAHUEM I'EOMETPUYECKOI'O CBOMCTBA
MOAYJIA.
Hpumep 1. Peuvums ypasnuenue /x-1/+/x-3/=6.
Pemenue.
Pemmnth naHHOE ypaBHEHUE 3HAUUT HAMTHU BCE TAKME TOUYKU Ha YUCIIOBOM ocu OX, s KaxKJI0U U3

KOTOPBIX CyMMa PacCTOSIHUI OT Hee 10 TOUEK ¢ KoopAuHaTtaMmu 1 u 3 paBHa 6.
Hu onna Touka M3 oTpeska [1;3] HE YyJOBJETBOPSET 3TOMY YCIOBHIO, T.K. CyMMa YKa3aHHBIX

paccTosiHu# paBHa 2. BHe 3TOro oTpe3ka ectb J1Be TOUKHU 3TO S U -1.

&/// 3(

v

-1 1 3 5
OTser: -1;5

Ilpumep 2. Pewuums ypasnenue |x’+x-5|+x>+x-9|=10.
Pewenue.
O603HaUNM X°+X-5=a, Torna /a/+/a-4/=10. Haiinem Touku Ha ocu OX Takue, 9TO Ul KaXI0i U3
HUX CyMMa paccTOssHUM 710 Touek ¢ koopauHaTamu 0 u 4 paBHa 10. DTOMy yCIIOBUIO YAOBIETBOPSAIOT -4 U

7.

A
il \ S\ »
'ﬂ_/' I\—__r—d| >
-3 0 4 7
3HaunT X°+X-5=4 x> +x-5=7
x2+x-2=0 x2+x-12=0
x1=1, Xp=-2 X1=-4, X2=3 OrBert:-4;-2; 1; 3.

PELIEHUE YPABHEHUII [f(x)| = |g(x)|.

1. Tak kak | a|=[B |, ecniu a= 6, To ypaBHeHHE BUAa |[f(x)| = |g(x)| paBHOCUIBHO COBOKYITHOCTH
[f(x) =2(x).
Jix) =-gx).

2. [fix)| = |g(x)| paBHOCHIBEHO £(x) —8(x) =0 (fix) +8(x) (fx) —g(x)) =0.

IIpumepl.
Pemmnth ypaBHenme |x 2| = |3 — x|.
Pemenue.
JlaHHOE ypaBHEHHE PaBHOCUIIBHO JIBYM YPaBHEHHSIM:
x-2=3-x (1) u x—-2=-3+x (2)
2x=35 —2 =—3 — HEBEPHO
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x=25 YpaBHEHHUE HE UMEET PEIICHUH.
OTrBeT: 2,5.

IIpumep 2.
Pewiums ypasnenue |x°+3x-20|= |x*-3x+2|.

Pemenue.
TaK KakK 066 qaCcTHu ypaBHeHI/ISI HeOTpI/II_[aTeJIbHBI, TO BO3BCACHHC B KBaApaT MABJISICTCS

PaBHOCHJIHBIM IPe0Opa3oBaHUEM:
(x*4+3x-20)*= (x>-3x+2)?
(x*+3x-20)? - (x2-3x+2)* =0,
(x*43x-20-x243x-2) (x*+3x-20+x2-3x+2)=0,
(6x-22)(2x%-18)=0,
6x-22=0 wmu 2x>-18=0;
x=22/6, x=3, x=-3.
x=11/3

Ortser: -3; 3; 11/3.

PEIIEHUE YPABHEHHUI BUJIA [f(x)| = g(x).

Ornnune naHHBIX ypaBHeHMM OT | f(X)| =a B TOM, YTO B IPaBOil 4aCTH TOKE NEPEMEHHAsA. A OHA MOXKET
OBITb KaK MOJIOKUTEIBHOM, TaK U OTpULIATeNbHON. [I03TOMY B €€ HeOTpULATEIbHOCTH HYKHO CIIELUAIBHO
yOeIuThCs, Belb MO/1YJIb HE MOKET PaBHSTHCS OTpULIATEIbHOMY YHCIy (cBOMCTBO Nel)

1 cmoco0
fx)=gx)

Pemenne ypaBHeHus [f(x)| = g(x) cBOAUTCA K COBOKYMHOCTH PELICHUS ypaBHEHUI I:f (x)=-g(x)
IIPOBEPKE CIPaBEAIMBOCTH HEpaBeHCTBA g(x)>0 uid HallleHHBIX 3HAYeHUH HEU3BECTHOM.

2 cioco® ( mo onpeaeIeHUI0 MOAYJIA)

Tak kak [f(x)| = g(x), ecnu f{x) = 0; |[f(x)| = -f(x), ecnu f{x)<0, TO ypaBHEHHE paBHOCUIBHO COBOKYITHOCTH
Jx) =z0),
g(x) = 0;
Jix) =-glx),
g(x) = 0.

IIpumep.
Pemmts ypaBaenue |3x —10| =x — 2.
Pemenmne.

I[aHHOC YpPaBHCHUC PABHOCUJIIBHO COBOKYITHOCTU ABYX CHCTCM!
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3x-10=x-2, 2x =8, x =4,
{x—ZZO; {xZZ; {xZZ;
3x-10=—x+2, 4x =12, x=3,
{x—ZZO; {xZZ; {xZZ;
OTBerT: 3;4.
PEIIEHUE YPABHEHUM BHJIA [fi(x)[+|f2(X)|+. ..+ fa(X)|=g(X)

Pemenne ypaBHeHMII TaHHOTO BHJAa OCHOBAHO Ha ompeaereHud Moayis. s xaxnon QyHKum
fi1(x), £2(x), ..., fa(X) HEOOXOAMMO HAWTH 00JIACTH ONIPEICIICHHSI, €€ HYJIU U TOUYKHU pa3pbiBa, pa3OUBarOIINe
0011yr0 00J1acTh ONPEACIICHUs] HAa TPOMEXKYTKH, B KaXIOM M3 KOTOphIX GyHKIMH fi(X), £(X), ..., fa(X)
COXpPaHSIIOT CBOM 3Hak. [lanee ucnonb3ys onpeaeneHue MO, UIsl KaXXKAOW U3 HalJCHHBIX oOyacTteit
[IOJIyYUM ypaBHEHHUE, KOTOPOE HEOOXOJUMO PELIUTh Ha JJaHHOM NPOMEXKYyTKe. [laHHBIH METOJ MOIy4uI
Ha3BaHHUE «MeTOJ HHTEPBAJIOB)

IIpumep.

Pewiumo ypaguenue |x-2|-3|x+4|=1.

Pemenmne.

Haiinem Touku, B KOTOPBIX MOAMOY/IbHBIE BBIPAXKEHHS paBHbI HYJIIO
x-2=0, x+4=0,
X=2; x=-4.
Pa3o6bpeM uncI0BYIO IPSIMYIO HA IPOMEXKYTKH X<-4, -4<x<2, x>2.

Pemenne YpaBHCHHA CBOAUTCA K PECIICHUIO TPEX CUCTEM:

x <-4, x <4,
-15 KOpeHb UCXOTHOTO YpaBHEHHS.
—-2X+4+3x+12=1, |x=-15.
-4<x<2, -4<x<2,
; -1,8 KOpeHb UCXOJTHOTO YpaBHEHHS.

—2x+4-3x-12=1 |x=-18
X>2, X>2, .

; Cucrema He UMEET peUICHUM.
2Xx+4-3x-12=1 x=-17.

OTrBerT: -15,-1,8.

TPA®NYECKHNM CITIOCOB PEHIEHUS YPABHEHU, COIEPKAIIINX 3HAK MOJIYJIS.
I'padmueckuii crocoO perieHust ypaBHEHUH SBIsIETCS TPUOIMKEHHBIM, TaK Ka TOYHOCTh 3aBUCUT

OT BBIOPAHHOTO €IUHUYHPOTO OTPE3KA, TONIIUHBI KapaH/allia, yriIoB M0 KOTOPHIMH MEPECEeKAOTCS THHUH

uT.ao. Ho stot METOA IMO3BOJIAACT OLICHUBATH CKOJBKO pemeHHﬁ HUMECT TO WJIM NHOC YPABHCHUC.

Hpumep . Peuuums cpagpuuecku ypasnenue |x - 2| +|x-3| +|2x- 8| =9

Pemenne. IlocTpouM B 0J1HO# cucTeMe KOOpAUHAT Tpaduku GyHKIUN
y=[x - 2|+ x-3|+2x-8 u y=9.
Jlist moctpoenus rpaduka He0OXOAMMO PACCMOTPETh aHHYIO (DYHKITMIO HAa KaKIOM IIPOMEKYTKE (-

©;2); [2;3); [3:4); [4; +oo).
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[Ipu (-o0; 2) momyuum pyskmuo y=-4x+13.

ITpu x € [2;3) monmyuum QyHKIUIO y=-2X+9.

[Ipu x € [3;4) nonyynm QyHKIHIO y=3.

[Ipu x € [4; +o0) monyunm GyHKIUIO y=4x-13.

Kaxnas u3 stux QyHKUuM - AMHEWHas, KOTOPYIO MOXKHO IOCTPOUTH MO JBYM TOYKaM Ha yKa3aHHOM

IIPOMEXKYTKE.

‘T'paduxom pyHKIMH y=9 sBnsiercsa npsiMas napamienbHas ocd OX W mpoxonsuias yepe3 TOUKY

(0;9) na ocu Oy.

Th =[x 2|+ -3 |28

¥=F

el |

[Tomyunnm 1OBE TOYKH MpECceUeHUs, WX aOCIMCCHI PaBHBI
x1=1, x2=5.5.

Ortser: 1; 5,5.

METO/I BBEJIEHUSI HOBOW NIEPEMEHHOM

CBoiicTBo 5 (/a/*=a) 1enecooObpa3HO UCIIONIB30BATH IPH PENIEHHU YPaBHEHHUIT BUIa

af2(x)+b/f(x)/+c=0.

Ipumep 1. Pewuums ypasnenue x>-5|x|+6=0.

Pemenue.

x%-5|x[+6=0. Tak xak /a/>=a ( cBOHCTBO 5), TO

x[>-5[x|+6=0
O603HaunM y=|x|, Toraa
y>-5y+6=0,
JI= B*-4ac
TI= (-5)2-4*1%6=25-24=1.

JI>1, 3HaunT ypaBHEHHE UMEET 2 PEILICHU:

_ oA
y1,2 T 24
541
y1,2 2
_ 5+1 _5-1
Y = WIH Y, =
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y,73 V=2
BrimonauM oOpatHyto 3aMeny [x|=y,
x|=3, x| =2
x=3; x=-3 X=2; x=-2
Ortser: 3; -3; 2; -2.
Ilpumep 2. Pewuums ypasnenue x*+x-2|=2(2x-1).
Pewenue.
X*4/x-2/=2(2x-1),
x2-2(2x-1)+/x-2/=0,
x2-4x+2 +/x-2/=0,
(x-2)*+/x-2/ -2=0,
Taxk kak /a/*>=a (CBOHCTBO 5) IepenuIieM ypaBHEHHE B BUJIE
/x-2/2+/x-2/=0,

O603HaunM t=/x-2/, TOr/1a ypaBHEHUE IPUMET BUJI

t2+-2=0.
t=1, t=-2
HO Tak Kak t > 0, To t=1, oTkyzna
/x-2/=1,
x-2=1, -(x-2)=1,
x=3; x=1.

OrtserT: 1; 3.
METO/]I PABHOCHJIBHBIX IIPEOBPA3OBAHUM

IIpumep 1. Pemnuts ypaBHenue /2x-3/+/3x-4/=/5x-7/.
Pemenne. U3 cBoiictBa ypaBHEHHE MOXHO 3aMEHUTH HEPABEHCTBOM
(2x-3)(3x-4) >0.
(2x-3)(3x-4) =0.
Beenem pyaknuo y=(2x-3)(3x-4). KBagparnunas gyukmus, rpadux napadosa, BETBH HallPaBJICHBI
BBEPX.
Haiinem nynu ¢pyHkumun

6x>-17x+12=0,
J1=1, I>0, ypaBHeHHE UMEET 2 KOPHSI.

X1=3/2,
X, =4/3



y>0npux € (-0;4/3] [3/2;x)
Ortser: (-;4/3] [3/2; )

MeTo1 paBHOCHIIBHBIX ITPE00pa30BaHUN Mbl UCIOIB30BAIM U IIPU pellieHuu ypaBHeHHH [f(x)| = |g(x)|.

Hpakmultecmm uacmas:

Pewiumo ypaseuenusn

1 BapuaHT 2 BapuaHT

1 Pemute ypaBHeHHE MeTOoAOM Pemmths ypaBHEHHE MeTOOOM
nocrneanoBaTesibHOro packpbiTUA nocnegoBaTesibHOro packpbITUA
mMoayns. Mopynsi.
x-5=4 x-7]=6

2 ||2x-1|-4|=6 ||4x-1]-8|=10

3 Pemuts meTooM Pemuts MmeToioM
VHTEPBAJIOB WHTEPBAJIOB
Ix+3|+[x-1|=6 |X+2|+x-1]=5

4 Pemuth rpaduueckum Pemuts rpaduueckum
METOJIOM METOJIOM
|2-x|=2x+1. |1-x|=x+1.

5 Pemuts rpaduueckum Pewnts rpaduueckum
METOJIOM METOJIOM
x+1]=2 |x+2[=4

Ilpakmuueckasa paooma Nel3: Pewienue nepagencme c mooynem

Pemenue JIMHEHHBIX YPABHEHHI H HEPABEHCTB ¢ MOAYJ1eM

Henab: 3HaTh METOABI pELICHUS JTUHEHHBIX YpaBHEHUN M HEPAaBEHCTB ¢ MoxayieM. IIpumeHsaTs ux mpu

pELICHUH YIIPaKHEHUM.

1.KpaTkue TeopeTH4ecKue CBeIeHUsI

OTtBeT

1)AHanmuTHYECKOE OTPEIeTICHUE MOTYIIS

Mopynem uncia a Ha3bIBaeTCs CaMoO YHCIIO a,

ecim a >0, yucno (-a), ecnu a<0, u Hy”1b, ecnu a=0,

a,eciu a>0,

|a| =10, eciu a =0,

—a,ecmu a<0.
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a—b,eciua>b
|a—b|: O,ectrua=>b

b-—a,eciua<b

2) 'eomeTpuyeckasi HHTEPIIPETALIUS MOTYIIS

a) MonyneM uwncia a Ha3bIBA€TCsl PACCTOSHUE OT
Hayaja OTCYETa A0 TOYKHU C KOOPAMHATOM a.

0) Momymnb pa3HOCTH YHCET a M b €CTh pPacCTOsTHUE
MeXy TOUKaMu a U b 4YucioBoii ocy, T. €.

|a — b| = p(a,b)

3) [lepeunciute cBOMCTBA MOYJIS

1) |a| >0, 2) |a| >a, 3)|ab| = |a||b

9

4) %:||a_|’ ecm b=0, 5) \/?=|a,
6) |a" :|a|n, neZ, a’+n’#0.

4) Ilpuémsbl penieHUil ypaBHeHUH U

HEPaAaBCHCTB C MOAYJICM.

Pa30op ciydaeB ¢ npuMEHEHUEM aHATUTUYECKOTO

OIpe/ieeHUs MOJYJIA, IIPUMEHEHNE

FCOMeTpI/I‘{eCKOﬁ HUHTEpIpeTalluu MOAYJIsl, METO
HHTCPBAJIOB

JJIA HCIIPCPBIBHLIX

GbyHKIUH,

(yHKIIMOHAIbHO-TpaUUECKUN  METON, METOA
3aMEHbl MHOKUTEJIEH, HCIIOJIb30BAHUE YaCTHBIX

CXCM.

Kaaccndukanusa ypaBHeHHH M HEPABEHCTB ¢ MOAYJIeM

Ypasnenua

Hepasencmea

If ()] = a,

a=>0,a— const

JZ 2 [f=a

=a’, — g

If ()l < a,

f2 < a2 ,—a = f(X) =a {ffzs_aa
f(Ol =z a,f?=a?, [ffsz—cil,a

> 0,a — const
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If ()l = g, If()l < g), f*<g?
f2=g%, {ff:—gg 9=/=9 {ff:—gg
920 FGOl = g,
fzg
frfzg°, [f <-g
V@N+g_p {fzo
< = fr
v F)l+g ~zp
( =20 v =P <o
e S
{_ ff+<go CosokymHoCTb aBYX cuctem f = 0, f < 0
=
JIBa Mmonyns JBa monyns
If (0] = 1g()l, If (0l = g,
f2=92'ff=g fPzg® F—-9(f+9) =20
=—9g

Heckoabko moay.ieii.

Meroa npomexytkoB. Haxonum xkopHr
MOIMOAYNBHBIX BhIpaskeHu. Onpenenum
3HaK Ka)kJI0r0 MOJAMOYJIBHOTO BBIPAKEHUSI.
CocTaBUM COBOKYITHOCTh HECKOJIBKHX

CHUCTEM.

3ameHa nepeMeHHOIA.
O6osnaunm |f(x)| =t,t = 0.

[Tone3ns! popMyibl

<f<b

asif@i<h |y 2127,

>
If (0| = a, [ff<__0; a = 0,a — const

)
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2. IlpuMepbl BbINIOJIHEHUS 3a1aHUI

Ne5 Pemuth HEpaBEHCTBO ‘XZ —3‘ <=2

2 3 > O o
Tak kak -2<0 a|X" —9[ 2 IIpHU BCCX 3HAYCHUAX X, TO HCXOAHOC HCPABCHCTBO HC UMECT PCIICHNHA

OTBeT: HeT peneHui

Ne6 Pemmnts HepaseHcTBO:. |5X — 3| < 4, Tak kak 4>0 To 0 reOMETPHYECKOMY MPEICTABICHHIO
MOJYJIs, JAHHOE HEPABEHCTBO 3aMEHSIEM JIBOMHBIM

Pemenne.—4 < 5x—3<4, —1<5x<4, —-02<x<1/4

Otser [—0,2;1,4]

No7 PemmuTh HepaBeHCTBO [1+3X| > x* +3

2
Pemenue. 3amerum, uto X~ +3> 0 npu mo6owm x.

1+3x=0

D)IIpu 1+3x >0 nmeem 1+3X > X° +3. Pewum cncreMy HepaBeHCTB
1+3x>x*+3

1 | — iy,

X>—— X>—= 1 1 2 x
3 = 3 3 OtBeT:1<x<2

x> —3x+2<0 |1<x<2

2)Ipu 1+3x <Oumeem —(1+3X) > x* + 3 Permum cucTeMy HepaBeHCTB

1
1+3x<0 X<—=
2 f— 3 TaK KakK BTOpOC HepaBeHCTBO CHUCTCMBI HC UMCCT peH.IeHPIfI, TO U BCA
—(1+3x)>x"+3 )
X +3x+4<0

CUCTEMA HE UMEET PEIICHUI.
OtBer: 1<x<2
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Ne9 Pemuth HEPaBEHCTBO [3—X| >|2x+1)
Pemenne. Tak Kak 06€ 4aCTH HEPABEHCTBA MPHU JIOOOM X — HEOTPULIATENBHBIE YHCIIA, BOCIIONIb3YEMCS
CBOMCTBOM BO3BEIEHUs 0OEUX YaCTell TAKUX HEPABEHCTB B HATYPAIbHYIO CTENEHb (

a>b>0,01_a">b"idé _neN). O6e yactu HCXOAHOIO HEPABEHCTBA BO3BENEM B KBAIPaT
2 2
3=X" >|2x+1 orxyna

3x* +10x-8=0
HalJeM KOPHU ypaBHEHHUS o Takum oOpa3om pemeHrem
3x* +10x—8<0 X =—4% =3

9—6X+X* >4x* +4x+1

2
HCXOJHOI'0 HEPABCHCTBA ABJIACTCS IIPOMCIKYTOK 4 <X<—

33[{3]—[1/15[ JJif BBINIOJIHCHU S

Bapuanr 1 Bapuanr 2
13x —1| < -2 1.|12x — 5| < -3
2.[3x—-1| <2 2.12x=5] <3
3.12—-5x| <3 3.3-2x| <1
4.6 —2x|=2x—1 4,16 —3x| = 2x+1
5.12 = 3x| > |x — 2| 5.13 —4x| < |x + 3|

KoHTpoabHbIEe BONPOCHI:
1./laliTe onpeneneHue Moayist

2.I'eomeTpuueckas HHTEpIPETALUS MOLYJIS
3.Ilepeuncnure OCHOBHBIE CBOMCTBA MOYJIS

4.Ha30BHUTE OCHOBHBIE METO/Ibl PELICHHS YPABHEHUM U HEPABEHCTB C MOJYJIEM.

Ilpakmuueckasa paooma Nel4,15: Pewwenue ypaenenuii c napamempom. Pewenue nepasencme c
napamempom

Lenb: OTpaboTaTh HaBBIKK PELICHUS YPaBHEHUH C MapaMeTpoM

Teopemuuecxa}z uacmo.:

flx,a) =0 flx,a) <0
Pemmts 3a1a4y, HaIpUMep ypaBHEHHUE WK HEPABEHCTBO C IapaMeTpoM a —
O3HAyaeT «repedparTh» BCe 3HAUEHHMS MapaMeTpa 1 JUIl KaKI0ro M3 HUX yKa3aTh OTBET.
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Pewenue ypagnenuii ¢ napamempom

Ilpumep 1 — pemiTh ypaBHEHUE C TAPAMETPOM:

ax=1
a X
3ajada COCTOUT B TOM, YTOOBI JIJIsl K&KJIOTO 3HAUCHUS IMapaMeTpa = pelIuTh YPaBHEHHE OTHOCUTEIBHO .

a—=2 . o
[Tycth , TOrJIa UMEEM IIPOCTENIIIEE IMHENHOE YPABHEHUE:

2Zx=1ex=—
2

B 06H.I€M CJIydyac B JaHHOM YPaBHCHUHU BO3MOKHBI ABa BapHaHTa PCIICHUA — KOT'Ia MOKHO ACJIUTh Ha

ac R
KO3 (HUIIMEHT a U KOT/1a Hellb3s, He0OX0IMMO mepedpaTh BCE TOMYCTUMBIC 3HAUCHUS TTapaMeTpa a (

)

a==20
PaccmoTpum nBa ciyvas. [Ipu MBI HE UMEEM TIpaBa pa3AeiuTh CAUHUILY Ha KOO(DDUIIUEHT a,
[O3TOMY MOJICTABJIsIEM 3HAUEHHE HOJIb B 33JJaHHOE ypaBHEHUE U u3ydaeMm ero. [Ipu mo6bix qpyrux

3HAUYCHHAX 4 UMCCM IIPABO BLIIIOJHUTL ACIICHUC!

a=20 {a=l2l {a=n {a=l1l

{3¢GH a=0 = E-p"':n':_} a=0

a a a
a# Dx=}
Ortger: mpu & 0 peleHui HeT, pu 2

PaccmoTpuM penieHne npocTenero HepaBeHCTBa ¢ apaMeTPOM.

Ilpumep 2 — pemuTh HEPABEHCTBO C NTAPAMETPOM:

ax>=1

Ecim a— KOHKPCETHOC YUCJIO, MBI MOKEM JICTKO PCHIUTDH 3aIaHHOC HCPABCHCTBO, HAIIPUMEP:

1 1
a=2:2x}1ex}i;a=—2: —Ex}lex{—i

Y Hac K¢ €CTh KOB(I)(bI/ILII/ICHT aB 06H_[CM BUJIC. PaCCMOTpI/IM TpHU Cirydas:
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-3=D {3= a=
{ax:=~1 Dz% i%
{;::DH d _1-:—> a 1
x=1 X = X =
a=0 a 2
{3}1 a>x=0 ax
LLax

x:zl xzbl
L a L a

1 1

_ K= - X IF -

OrBer: I/IE_D CIIICHUI HET; I Had:ﬂ = I/Ia}ﬂ 2

p p p p

Ipumep 3 — pemnTh ypaBHEHUE C TAPAMETPOM:

X—a

x—5

I[p06b paBHa HYJIIO TOI'/ia U TOJIBKO TOraa, Korjaa 4YucCJIMTC/Ib €€ PAaBCH HYJII0, A 3HAMCHATCIIb HC PAaBCH

HYJIIO:
{x—;a:l](_}{x:a
x—5%#0 X+5

3HaueHue napameTpa MoKeT ObITh JItoObIM. PaccMoTpuM ABa ciyyasi:

a=5
x—5
x—E_D

a=5h

X—a
_5_0

v X a o
HpI/I OTOM IIOJIY4acM B IIEPBOM CJIydac: X ¢ OAHOU CTOPOHBI PABCH IISATH, T. K. , a4 C Ipyrou CTOpOHLI

HE paBeH IISITH, T. K. 3HAMEHATENb JPOOU HE MOKET OBITh PABEH HYIIO, KPOME TOTO MOTyYaeM
0

- = D
BeIpakeHue ° , @ TAKOTO BBIPAKEHUS HE CYIIIECTBYET.

a*bx—a

Korga , IPOTUBOPEUYNI HE BOZHUKAET

OTBeT: 1 I/IE_E EeNIECHUN HET, 11 I/IE""_JI'_E'}':_EI
b

Ilpumep 4 — pemuTh ypaBHEHUE C TAPAMETPOM:

JEi=a

3HavYeHNE a MOXKET OBITh JTIOOBIM, HO KBaJAPATHBIN KOPEHBb — 3TO CTPOTO HEOTPUIIATEIIEHOE YHCIIO.

CrnenoBatenbHO, pacCMaTpUBAEM JBA CIIydasi:
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= = a2
OTBeTZHpI/Ia_DX d ;HpI/Iad:DXE@

Pemmm uppanmonaibHOe HEPABEHCTBO € MTAPAMETPOM.
Ilpumep 5 — pemINThL HEPABEHCTBO C APAMETPOM:
VE=a

Hccnenyem 1anHoe HEPABEHCTBO.

X CTOMUT I10J] 3HAKOM KBaJpaTHOI'O KOPHs, 3HAYUT JOIIYCTUMbIC 3HAYEHHUS 110 X - BCE HEOTPULATEIIbHbIE
a
3HAYEHMS. 2 MOXKET IPUHUMATh JIFOObIC 3HAUCHHSI. PACCMOTPUM TpH ciaydast. Eciu © MeHbie Hyst 1
a=~0 o o
KOpPEHb CYILIECTBYET, TO HEPABEHCTBO BhINOJIHAETCA. Eciu , 000 HEOTPUIIATEIBHBIN X

a
YAOBJICTBOPSACT HCPABCHCTBY. Ecnu sxe © Oomaplire HYJISI, UMCEM IIPpAaBO BO3BECTU B KBaJAparT:

_’ad_:n '{Eldiﬂ
..MEEEI x=0
fa=0 a==>0

x-‘-‘aH \‘EEG
T x=0
a=0 {a}ﬂ
Liyx=a | 1% = a2

=
Otger: mpu = =

PaCCMOTpI/IM pCHICHUC NAHHOT'O HEPABCHCTBA Fpaq)quCKI/IM MCTOA0M. I[J'IH 9TOro CHa4vaJia CTpOuM

o o Ly =4x 6 . x=0
rpaduk QyHKINH, CTOSILEH B IEBOM YaCTH: , 00J1aCTh OIpeIesIeHNUs TaHHON (YHKIIUU .
y=a

Paccekaem MOJIYUYCHHYIO KPUBYIO CEMENCTBOM IMPAMBIX " HaXOJAUM TOYKHU IICPECCUCHUA.
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-1 0 1 2 3 4 5 3 7 8 5 10
0 1Y 10
L5 9
2 8
6 8
L5 5
4 4
3 3
2 2;
1 1
0 0
1 Sl

-1 0 1 2 3 4 5 5 7 8 9 10

=0

a o
IIo PUCYHKY OYCBHUIHO, YTO KOT'Ia , KpUBasgd HAXOAUTCs HaJl IPAMOU IIPU BCEX NOIIYCTUMBIX X, TO

CCThb IIPpU BCCX NOIIYCTUMBIX X HCPABCHCTBO BBIIIOJIHACTCS.

Ecnu a MMOJIOKUTECIIBHO, KpUBast UMCCT CANHCTBCHHYIO TOUYKY IIEPECCUCHUA C HpﬂMOfI " KpuBas

. Xx=a
HaxXOJUTCS BBILIC MIPSIMOU IpaBee TOYKU EePECCUCHUS, a0cimcca TOUKH nepeceycHus , IO3TOMY
2
= a

PEIICHUEM HCPABCHCTBA SABJIACTCA

O‘{eBI/II[HO, 4TO OTBCT COBIAAACT C OTBCTOM IIPHU PCILICHUU aHAJIMTUYCCKUM CII0COOOM.

Ilpumep 6 — pemiuTh ypaBHEHHUE C MTAPAMETPOM:
ax=10

HpOI/I3BCIlCHI/IC ABYX MHOKHUTEIeH PaBHO HYJIFO TOTZIa U TOJIBKO TOIr'/Ia, KOT'Zla XOTs OBl OJJWH H3

MHOXUTEJICH paBeH HYIIO, @ BTOPOU TP 3TOM CYIIIECTBYET.

=0

a=2~>0 X =
PaccmarpuBaem nBa Bapuanrta — 00 , HO KOPEHb IIPU DTOM JIOJKEH CYII[ECTBOBATH, 8105 (0)0) ,B

TaKOM CITydae a — JIF000e YUCIIO:
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a==~0
=0

Cer
ER

OTBeT.Hpri:ﬂXE[ﬂ;-I-Uﬂ}. az0x=0

; IpH

IIpumep 2. Ilpu Bcex a pemmuTe HEPABEHCTBO

r—a
< 0.

- X
r—a—1

Pemenmne. [Ipu mo6om (pUKCHPOBAHHOM 3HAYEHHH @ 3TO OOBIYHOE pa-
IMOHaJIbHOe HepaBeHCTBO. [[lo3TOMY K HEMY MOXKHO MPHMEHHUTH METO/] MH-
TepBaJioB. HarmoMHIM, 9TO JIJIS 3TOTO CJIe/[yeT PAcIOJIOKHUTh Ha YHCJIOBOI
OoCH 4YHCJia a U a + 1, B KOTOpPBIX 00pamalTcd B HYJIb YHCIUTENb U 3Ha-
MeHaTe/Ib COOTBETCTBCHHO. HCHO, TO IIpH BCEX a YHC/IO a -+ 1 60JIL|]_T_I€
geM a. [TosTomy monydaem Takoe pacrojiosKeHHe TOYeK, KaK IMOKa3aHOo Ha
puc. 1.1.

= ¢
=
+
[—
8

Puc. 1.1

Otser. z € [a;a + 1) upu jw0bom a.
ITpumep 3. Ilpu Bcex a penmmre HepaBeHCTBO
r—1
— > 0.
r—a
Pemenmne. Kak u Boime, Oyzaem npuMeHsTh MeTos uHTepBasoB. Q-
HAKO 3/IeCh BO3HUKaeT HeDoJIbIIas TPYAHOCTL — Mbl HE 3HaeM, KaK paclo-
Joxensl yncyaa 1 n a. Bejgb a Moxker O6bITH Kak MeHbIne 1, Tak u 60JbIe
wm paBHo 1. Ho 310 o3HavaeT, 4To HaM cJie/lyeT pPacCMOTPETh 3TH TPH
ciydas.
I. Ilycrs a < 1. Torga nosydyaeMm Takoe pDaclOJIOXKEHHE TOYEK, KakK
IIOKa3aHo Ha pHuc. 1.2.

- - -

a 1 ;c
Puc. 1.2

Meros nuaTEepBasIoB JaéT YacTh orBeTa: ecm a < 1, To x € (—o0;a) U
U (15 400).
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II. Ilycts a = 1. Torma nosiydaem HEepaBeHCTBO % > 0, npu x # 1

paBHOCH/IbHOE BepHOMY HepaBeHcTBy 1 > (. Ero pemenusi — Bcs obsactb
onpeJe/ieHusl HepaBeHeTsa, T.e. (—oo; 1) U (1; +00).
III. [Iycte @ > 1. Torna Touk# pacrtoyiozKeHbl, KakK moka3aHo Ha puc. 1.3.

= (
2 (
S

Puc. 1.3

MeTo/1 MHTEPBAJIOB HPUBOAUT K YaCTUYHOMY OTBETY: ecjiid a > 1, To
x € (—o0; 1) U (a;+00).

OObeJMHUM YaCTU OTBETOB M II0JIyYUM OKOHYATE/IbHBIA pes3yJ/ibTar.

OtBer. Eciu a < 1, To x € (—o0ja) U (1;+00); ecom a = 1, 1O
xz € (—oo; 1)U (1;400); ecmu a > 1, To x € (—o0;1) U (a; +00).

Ilpakxmuueckan uacmo

Ne 3aganue

Pemmre ypaBHeHUs 2B | 2x2-5x+3a=0;
1 = .
B 3x=a+6; s | —X2—2ax+3=0;

2x+;x+96=0;3 . 28 | (@a—1)x2—4x+5=0;
1B X+ 2ax—6a + 5 =0, [§:! aX2—4X+5—a=O;
2B | (@2-4)x=a+2.

x+2—a_

1B .
x+3 =0;
x+3

2B le;
X~a
2a

Is x+l=0;

2B x+2a .
x—-a
ax+2x+6_0

§: X+2a 7

s | (@—2)ax?—4(a—-2)x+5(a2—-4)=0.
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1 Bapuanr:

8. Pemute HepaBeHCTBO 5X — 2a + 3 < 0 ¢ mapameTpoM a.

9. Pemmute HepaBeHCTBO 3x 2 — 2ax + 3 < 0 ¢ mapameTpom a.

2 BapHaHT:

8. Jlmst Kax10ro a penmre HepaBeHeTBo 2ax +x —5 >0

9. [Ipu Bcex 3HAYCHMSIX TTapaMeTpa a PEeIuTe HepaBeHCTBO (a — 2)x 2 + 2x — 5> 0.

Ilpakmuueckas paboma Nel6: Pemienre TeKCTOBBIX 33124 MPO(HECCHOHAIBHOTO COJCPKAHUS

Ne ‘ 1 BapuaHT ‘ Ne ‘ 2 BapuaHT

Tema: Llesble, pannoHajJbHbIe U IPOOHbBIE YHCIA

1 matp 6ensuna AM-92 crout 33 pyoOuis
62 xon. Ha 3anmpaBo4yHO# CTaHLIMKU
BOJIUTENb 3aTWI B 0aK 25 JIUTPOB.
Ckomnpko pyOJieit ciauu OH T0JKEH
noryuuts ¢ 1000 pyOmneit?

Ha aBTo3anpaBke KJIMEHT OTIall KACCHPY
1000 py6neit u 3anun 32 nutpa 6eH3uHA
no iere 30 py6.50 xom. 3a uTp.
CKOIBKO clla4yM JTOJKEH MOTYYHUTh
kiaueHT? OTBET Aaiite B pyosiax

1o cooOuieHno pyKoBOUTENS
HanuonaneHOro ieHTpa yrnpaBieHus B
Kpu3ucHbIX cutyanusax MUC, no
COCTOsIHUIO Ha 2 aBrycta B Poccun
BbIsIBJIEHO TpuMepHO 7 000 ouaros
noxapos Ha romaau 500 000 ra.

CKOJIbKO TEKTapoB
3aHMMAaeT OJIMH ouar noxapa? Pesynprar
OKPYIJIUTH /10 €IMHHUIL

4 aBrycra Ha4ajcs 0J1aroTBOPUTEIbHBIN
cOop Belel s moropensliieB. Beero 3a
nBe Henenu npuHecnu seu 7 000
yelroBek, okojo 2 000 genoBek
Y4acTBOBAJIO B COPTUPOBKE U OTIIPABKE
BEIIeH MOCTPaJaBIIUM OT OTHSI JIFOJISIM.

CxoJbko moiei
IPUXOJUJIO B IeHb? Pe3ynpTaT
OKPYTJIUTH JIO €IHHUIL.

[To nanHbIM YrpaBieHust HAA30PHON
NEeSATEIbHOCTH | TaBHOTO yIpaBIIeHUS
MYC Poccun o CmoneHckoi odaactu
3a npomeamui rox Ha CMoJIeHIIHE
3apeructpupoBano 1 306 nmoxapos. 13
HuX 253 npousonuio B CMOJIEHCKE.
Kako# npoueHT noxapoB IpUILIecs Ha
CwmoneHck? Pe3ynbTat OKpyriuTh 10
€IMHULL.

[To nanueiM MYC Poccun o
CMoneHcKkol 001acTH yalle BCero oT
OTHEHHOW CTUXUHU CTPAJAIOT 3JaHUs
JKHWIJIOTO CeKTopa. B sxuibIx nomax
npou3onuio 539 nmoxapos. Capau, OaHu,
rapaxu ropenu 255 pas. [Ipoune
HaJBOpHBIE OCTPOMKHU — 64 pa3a. Ha
TYLLIEHUE CAJIOBBIX JOMHUKOB U /1a4 B
2012 rogy nmoxapHbIe pacdeThl
BbIe3kain 88 pa3. Becero B xuioi cexrop
OoiaMu oXKapHOH OXpaHbl OBLIO
coBepileHo 943 onepaTuBHBIX BHIE3/A.
C nmoMo1IbI0 COCTaBIEHUS POITOPLIMIA
HalJUTE MPOLEHTHOE COOTHOLLIEHUE
BO3TOPAaHMI KUJIBIX TOMOB, Capacs,
CaJIOBBIX JJOMUKOB U IPOYMX HAJBOPHBIX
MTOCTPOEK?

[Toctpouth rpadik CTaTUCTUKU MTOKAPOB
Ha Cmonrennmmae 3a 2010 — 2013 roga,

[TocTpouTts rpauk CTATUCTHKY M0KApPOB
B [lepmckom kpae 3a 2020 — 2023 rox,
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€cJIM U3BeCTHO, uTo B 2010 roxy
3apeructpupoBano 1638 Bo3ropanuid,

BO3ropaHu.

2011 -1580,2012 —-1075, 2013 — 1222

€CJIM U3BECTHO, uTO B 2020 roxy
3apeructpupoBano 4193 noxapa, 2021 —
4512, 2022 —2026, 2023 - 3013
BO3rOpaHusl.

Ilpakmuueckasa paooma Nel7: Pewenue cucmem ypagnenuii

Heas:

1. CucremaTtuzanusi 1 0000IICHUE 3HAHUM U YMEHUH CTYJICHTOB.

2. Tlo3nakomwutbes ¢ hopmynamu Kpamepa

3. Ha KOHKPCTHBIX MPUMEpPAX HAYUUTHCA PCIIaThb CUCTEMbI YPAaBHCHHUA METOJOM KpaMepa

Teopernueckas 4acThb:

CucreMbl JTUHEHHBIX ypaBHCHI/Iﬁ H HUX MCTOJbl HX PCHICHHA. Cucrema ypaBHeHI/Iﬁ — OTO YCJIOBHC,
cocTosdamee B OJHOBPCMCHHOM BBIIIOJHCHHHU HECKOJIBKUX ypaBHeHI/If/'I OTHOCHUTCIIBHO HECCKOJBKHX

IICPCMCHHBIX.

Pemenuem cuctembl ypaBHEHHUI Ha3bIBAETCsl YHIOPSAAOUEHHBINH HA0Op uncen (3Ha4eHU IEPEMEHHBIX ), TPU

IMOACTAHOBKC KOTOPLIX BMECTO IICPEMCHHBIX KAXKI0€ U3 ypaBHeHI/Iﬁ 06pamaeTc;1 B BEPHOC PABCHCTBO.

CucreMbl ypaBHEHHI ObUIM U3BECTHBI B IPEBHOCTU. B TpeBHEBaBMIIOHCKUX TEKCTaX, HanucaHHbIX B I1I —
II TeIcAUEeneTuax [0 H.3., COUEPKUTCA HEMAJIO 3a/ay, PEIIAEMBbIX C IOMOIIBIO COCTABJIEHUS CHCTEM

YpPaBHEHUU.

I padpuuecknii cnocod pelieHns CUCTEM YpaBHEHHId

x+y=0,

Pemuts cucremy
’ [4x +y=6

1. Brinonsure paBHOCHIBHBIE

}";[UGHU OBLIO [NOCTPOHTL rpad:nm{

]'[p[!{Jﬁ[}ﬂ?]{JBHHHH B CHCTEME TakK 4TOORI

rpaMK Kamaoro ypaBHeHHs

2. [locTpouTs B 01HO# CHCTEME KOOPAMHAT

1l’><
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3. Haiiti Touxky nepeceuenus rpadukon Touka A
YpaBHEeHHil

4. Haiiti koOpAMHATEI TOYKH NEpeceveHus A(=2;, =2)
p_| rpadukoB QyHkumii
5. 3anMcarth OTBET Oteer: (= 2; = 2).
IIATh CUCTEMY YpaBHEHHWi rpaduueckum cnocobom:
v—x=0,
{Bx —-y=4
Peulenue cucTeMm ypaBHEHHUII METOJOM I0JICTAHOBKH
Pemmuths cucremy {x ty=1
2x —y =2

1. W3 oHOrO ypaBHEeHHMs BBIPa3HTh {x +y=1, > { y=1-x,
OJIHY NepeMeHHyl uepe3 apyryiw |(2x —y = 2. 2x—y=2.

U W3BECTHBIC BEJIMYHHBIL.

2. HaiinenHoe 3HaueHue nepeMeHHOI {y = { y=1-x,
NOJICTABUTL BO BTOPOE 2x — 2x—(1—-x) =
ypaBHEHHE

3. PemnTs BTOpOE ypaBHEHME { =1- > { y=1-x,

2x—14x= 2 3x — % :X
— y=1-x — y=1-x
== {3x = 3 <_>{ X =

4 Hailinennoe 3HauyeHue y=1-x __J (¥y= 1-1,
IEPEMEHHOH MO/JICTaBUTL B x =1. x =1
nepBoe ypaBHEHHE M BBIYHCIHTD | <= { y=0,
3Ha4YeHHE BTOPOIl nepeMeHHOH x =1L

5. |3anucarts oTBET Otser: (1; 0).

Ynpaxuenne Ne 3 Pewnts cucremy ypaBHeHuit {zz;ii; g’ﬂ
Pewienue cucTem ypaBHEHMI METOJIOM  CJIOKEHUs

6x + 5y = 2,

Pewnte cucremy {Sx — 4y = 46

1. | VpaBuate kodhduumentsl npu 6x + 5y = 2,
oHOl TepeMeRHOl TyTEM [Bx _ 4y = 46 (KaX/blii YWICH NEPBOro ypaBHEHHS
MOYICHHOTO YMHOKEHUS Ha YMHOKHTh Ha 4, a KaXAblil 4IeH BTOPOro Ha 5)
ClIeUMaJILHO 10 100paHHbIe
MHOKHTEJIH (6-4x+5 -4y =2-4, <=>
3 -5x—4 -5y =46 -5.
( 24x + 20y =8,
(15x — 20y = 230.
2. | Cnoxkuthb (BbuecTh) mowienHo | ( 39x = 238,
ypaBHeHUs cHCTeMbl, uckmodas | (3x — 4y = 46.
O/IHY M3 NEPEMEHHBIX




3. | PemiuB nepBoe ypaBHEHHE, -6 _i

HailIéM OJIHO M3 HEW3BECTHBIX % =Hgg
3x — 4y = 46.

4. | HailineHHoe 3HaueHHe MY You g s GG
EPEMEHHOI MOJICTABIISEM BO g 39’ = » 39’
BTOpPOE YypaBHEHHE 3-6 = 4y = 46. 185 —4y =46

5. | PemmB BTOpOE ypaBHEHME e % =6
HAXOAMM BTOPOE HEU3BECTHOE s 39" s 39’ .

18 — — 4y = 46. —4y =46 — 18—
13 13
X =6—
a== 2
y=46—- 18—: (—4).
13
R PPN
P e, T
y =46— 18—: (-4). y =50 .
6. | 3anucate OTBET. Otser: (6—; 50 =).
39 26
Pemmnts cucteMy ypaBHEHHI METOIOM IOJCTaHOBKHU
Ne | 1 BapuanT Ne | 2 BapuaHT
1 {y—2x21 1 {2x+y=12
ex—-y=7 7x—2y=31
2 {"*\”5 2 {4:-\;:11
3x=5y=2 6x— 2y = 13
Pemmuth cuctemMy METOAOM CIIOKEHHUS
Ne | 1 Bapuant Ne | 2 BapuanT
1 ; 1 '
3x—5y=2, [5x+2y=6,
2x+3y=-5; 13.7{ +7y=-8,
2 i — 2
[8x=3y =41, J2x+4y=—1,
|7x+5y=13; 19x+7y=1.

Pemenue cucrem TMHEWHBIX ypaBHEHH MeToA0M ["aycca
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Hean padoTsl
1. Pa3zoOpare Metox ["aycca nist pemeHnsi CHCTEMbI TUHEHHBIX YpaBHEHUH.

Conep:xaHue ¥ NOPSII0K BBINOJIHEHUSI padoThl (OnMcaHue Xo01a padoThl)
Cnpagounwlii Mmamepuan

- b, [c
{a1X+b1y Cl 0 HOJ_IyLH/IM MaTpHILY A= (ai 1 Clj ‘
2

a,x+b,y=c, a, b,
Memoo ['aycca: 1) YMHOXUTH 1-10 CTPOKY MaTpHIIbI HA a2/a;; 2) BeIYeCTh U3 2-i cTpoku 1-10; 3)
MOJYYUM CHUCTEMY YpaBHEHHH, U3 KOTOPOW BCE HEM3BECTHBIE OIPECIIIOTCS Oe3 Tpyaa.

ayX+by+cz=d, a b c|d
a,x+b,y+c,z=d, [ Tlonyunm matpuy A=|a, b, c,|d,
azX+byy+czz=d; a, b, c,|d;

Memoo I'aycca: PaccMOTpUM Ha TIpUMEDE.
Cooepatcanue pabomuol

4x+3y =28
1. Petuth cucremy MeroaoM ['aycca.
3x-5y=21
4 3128 .
Pewenue: I1lonyuynm matpuiy 3 _5l1 1 YMHOXkUM 1-10 CTpOKY Ha % ¥ U3 2-i BBIUTEM 1-10 CTPOKY:
3X+ 9 y=21
(3 9/4‘21}[3 9/4 21] . ; 3 =7 =0
3 -521) (0 -29/4|0 _=y-0
2x+3y+z=14
2. Pemuts cucteMy < 3x—y+2z =5 merogom ['aycca.
X+2y—-z2=7
2 3 1]14
Pewenue: Tonyunm matpuny | 3 —1 2|5 | 1) YMHO%)HM 1-10 CTPOKY Ha g BBIUTEM €€ U3 2-i
1 2 -17

1 .
CTPOKH; 2) 3aT€M YMHOXXHM 1-10 CTPOKY Ha ) U BBIUTEM €€ U3 3-i cTpoku. B pesynbrare npuxoaum

2 3 1|14

marpune [0 =55 05 |-16 |. [Tocne yero, yMHOKHMM 2-10 CTPOKY Ha 05 1 U BBIUTEM €€ UX 3-
556 11

0 05 -15/0
i ctpoku. Torga nmomydum:
2 3 1|14 2x+3y+2=14 2x=14-3y-1 X =2
0 -55 05|-16 [1J-55y+05z=-1611—55y=-16-05-11)y-3.
o o 2.8 (32, _ 16 z=1 z=1

221 11 22 11

I/ICHOJ’IBSV?I PaCCMOTPCHHBIC IPHUMEPHI, BBHIMMOJIHUTH CICAYIONINMEC 3a1aHN A
3. MCTOI[OM Faycca PECHINUTE CICAYIOMUC CUCTEMBI ypaBHeHI/Iﬁ " cACJIaThb ITPOBCPKY:
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Ax+y=17 b 5x-3y=16
3x-5y=7" 2X+4y =22
4. Metonom ["aycca pemiuTh CIeAYIOIINE CUCTEMbl YPABHEHUMN U ClI€NATh MPOBEPKY:
X+2y+4z=31 X+2y—z=7
a) <5X+y+2z=29;b){ 2x—-y+z=2
3x—-y+z=10 3X—-5y+2z=-7
5. Metonom ["aycca peminTh ClIeIyIONyt0 CUCTEMY YPaBHEHUM U ClIeNaTh MPOBEPKY:
X, —2X, + X, =—3
33X, — X, —2%X; =1
2%, + X, —2X; — X, =4
X +3X, —2X; —2X, =7

BoiBoabI 1 npeJio:keHusi (M0 JaHHOM MPaKTUYecKoil padoTe)

Meroa 'aycca ocHOBaH Ha MOCJIEIOBATEILHOM UCKIIOUEHUH HEU3BECTHBIX U COCTOUT U3 MPSIMOTO
xoJa (uepe3 Matuily) u odOpatHoro xoxa. Onummure ¢yt MeTona ['aycca it n-ypaBHEHU# ¢ m-
HEU3BCCTHBIMMU.

Bomnpocsl 111 CaMOKOHTPOJISA
1. B uem 3akmtouaercs meron ['aycca?
2. Korga cucrema AByX JIMHEMHBIX YPaBHEHUM C IBYMsI HEU3BECTHBIMHU UMEET €IMHCTBEHHOE pPEIICHHE?
3. Moxer nu cuctema JABYX JMHEHWHBIX YpPaBHEHHMHM C JBYMS HEU3BECTHBIMH HMMETh TOJIBKO JIBa

peienus?

Ilpakmuueckasa paooma Nel8: Pewienue cucmem nepagencme

ean padoTsl
1. OcBouTh rpauecKuii METO/1 PEIICHUsI CUCTEM HEPABEHCTB C ABYMs HEU3BECTHBIMHU.

Conep:xaHue ¥ NOPSIA0K BBINOJHEHUsI padoThl (OnMcanue Xoaa padoThl)
Cnpasounbiii mamepuan

Uucno a Ha3bIBACTCA pelueHuemM CUcmembl HepaseHCma ¢ OOHUM HeU38eCMHbIM, €CITU OHO SIBIISIETCS
perieHueM KaKI0TO HEPABEHCTBA CUCTEMBI. PEIINTh CUCTEMY HEPAaBEHCTB — 3HAYUT — HAWTH MHOKECTBO
pelIeHU CUCTEMBI.

JIBe cucTeMbl HEPaBEHCTB HA3bIBAIOTCS PAGHOCUTbHBIMU, €CTTI OHU UMEIOT OJHO U TO XKe
MHOKECTBO perieHuii. TakuM o0pa3om, pereHrue CUCTEMbl HEPaBEHCTB OCHOBAHO Ha BBIMOJTHEHUN
PaBHOCHUJIBHBIX IIPeoOpazoBaHUil.

Pemmuth cucreMy HepaBEHCTB C JBYMSI HEM3BECTHBIMU MOKHO TpaiueCKUM METOIOM.

Cooepotcanue pabomol

1. PeI_HI/ITB CI/ICTeMy HepaBeHCTB:
IX<X+2

x+1<1x+2
2
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X< X+2 X <1
Pewenue:

1 < .
X+1< 3 X+2 X< 2
Omeem: x<1.
Hcrionb3ysa paccMOTPEHHBIE TPUMEDEL, BBIIIOJIHUTE CIEAVIOIINE 3aIaHUI:
2. Pemute cucteMbl HEPaBEHCTB:

3
| [xr2>2x+3 3x-5>23-4x _|22X=8)<5x-7 ) [x* =320
a B T
2X+3>3X+5 7X+3<9x—1 8y _5 < OX—8 X—Xx2+2>0
3. Pemnte cuctemMbl HEPaBEHCTB TPaPUUECKU:
2
y>Xx+3 x+y<l1 x+y<1 ys-§x+4 ~4<Xx<6
)4 3 0) >0 B) >0 r) 5 1) 3<y<?
y<—x+ X2 y= y22x+4 —3<ys<
4. Pemite cucTeMbl HEPaBEHCTB rpaUUECKHU:
x>0 Xx—-1>0 2X—-y+2>0
X+y-2>0 y-1>0 X—y=>-2
a) B)
X—y+1<0 X+y—-3>0 x<1
X<2 —6X—-7y+42>0 2x—y—-320

BroiBoabI U npeasioxkeHus (110 JaHHON NMPAKTHYECKOii padoTe)
Pewrennem cucteMbl HEPaBEHCTB € JBYMsI HEU3BECTHBIMU SIBJISIETCSA YaCTh IJIOCKOCTH, & PEIIEHHUEM
CHUCTEMBbI HEPABEHCTB C TPEMsI HEU3BECTHBIMU OY/IET YaCTh MIPOCTPAHCTBA.
Bomnpocsl 111 cCaMOKOHTPOJISA
1. Yro siBRsieTCs pelIeHNEM HEPABEHCTBA C OJTHUM HEM3BECTHHIM?
2. B kakoM ciydae 0IHO HEpaBEHCTBO SIBJIIETCS CIEICTBUEM IPYroro?
3. Kakoe HepaBeHCTBO HA3BIBAETCS JIMHEMHBIM, 8 KAKOE KBAJIPATHBIM?

[IpuBeauTte npuMep KBapaTHOIO HEPABEHCTBA, KOTOPOE HE UMEET PELICHU I

Ilpakmuueckasa paooma Nel9: IlonsiTHE KOPHS N—ii CTeNEeHU U3 IeHCTBUTEIBHOI0 YHCJIA

He.ﬂb DaﬁoTbl: OBJIAACHUC MMPAKTUICCKUMHU HABBIKAMH U 3aKPCINNICHUE TCOPETUICCKOTO MaT€pHralia 1o

BBIYUCIICHUIO KOpHeﬁ M3 YUCCJI U YUCIIOBBIX N 6y1(BeHHI)IX BBIpﬂ)KeHHﬁ.

CTYAEHT J0JIKEeH:

3namy:
- IOHATHE KOPHS N-OU CTEIICHH;
-TIOHATHE apU(PMETUIECKOTO KOPHS;
-OCHOBHBIE CBOMCTBA KOPHEH;
ymembo:

- BBIYUCIIATh KOPCHb n-oi CTCIICHU,
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-yIpouiaTh J00bIe BEIPaXKEHHS HCITIOIb3Yys CBONCTBA KOPHEH;

IloaroroBka Kk paoore:

1. TloBTOpHTH, UTO TaKOE apU(HPMETHUECKUI KBAAPATHBIA KOPEHb U3 YUCIIA.

2. CgoiicTBa apr(METHYECKOTO KBAPATHOTO KOPHS.

KoHTpoJLHbIe BOOPOCLI:

Uro Takoe KOpeHb N-0if CTeTeHu 13 uucina a?
Uro Takoe apupMeTHIecKuii KOpeHb N-0i CTENEHU U3 Yncia ?

1
2
3. OcHOBHBbIE CBOICTBA KOpHEN?
4

Kaxk Ha3pIBatOT 3HaK KOpHI V.  ?
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3anaunmue:

eapuanm
3aoanue
1 2
1)Boruncnure A)y/0,125
s 1
b) [— =
Ax3+8=0 x*—19=0
2)Pemmte ypaBHEeHUE ; ;
b)Vx—-5=-3 V7 —4x =4
3)Haiinure 3Ha4€HHE YUCIOBOTO BHIPAKEHUS a) 24 %9 A) 75 * 45
4 |16a%4B8 5)3 _2736
0) ;ZB 3283

4)Buecute MHOKUTENb MO/1 3HAK KOPHS

5)I[IpeobpazyiiTe 3a1aHHOE BBIPAKEHHUE K BHILY

VA

6)BHHCCI/IT6 MHOJKUTCJIb U3 110 3HAKa KOPHI

TEOPETUYECKHI MATEPUAJI K TIPAKTUYECKOM PABOTE Ne 19:

Kopenb n-ii crenenu u ero cBoiicTaa.

6C3YCJ'IOBHO, BCC TaK HJIM HHAYC 3HAKOMBI C UHTYUTHBHBIM ITOHATUCM KBaJAPATHOI'O KOPHS - 9TO TAKOC
YHCJI0, KBaApaT KOTOPOro paBCH a. aHAJIOTUYHO ONPEACTIACTCA KOPCHb N-¥ CTENICHU U3 YHCIIa a, racn -
ITOJIOXKHUTCIBHOC YHCIIO.

OnpeacjJeHue. KOpHEM N-M CTEIICHU M3 YKCJIa a Ha3bIBaeTCsA TaKOe YUCI0, n-41 CTCIICHb KOTOPOT'O paBHA a.

COTJIaCHO JaHHOMY OIIPECACIICHUIO KOPCHb N-¥ CTENICHU U3 YMCIIA a - 3TO PEHICHUC YPABHCHUA x™ =a.
YHCIIO0 KOpHeI\/’I OTOr'0 YpaBHCHHS 3aBUCUT OT N M OT a.

apudmeTnyecknii KOpeHb N-i CTeNeHH. onpeaeeHne. apupMEeTHIECKUM KOPHEM N-ii CTETIEHU U3
YHCJIAa a Ha3bIBalOT HEOTPULIATEILHOE YHUCIIO, N-1 CTEIIEHb KOTOPOr'o paBHa a.

apu(MeTHIECKUI KOPeHb 0603HAYAIOT v/X. YMCIIO N HA3BIBAIOT MIOKA3aTeIeM KOPHS, a CAMO YHCJIO a -
TI0JIKOPEHHBIM BBIPOKCHHEM. 3HAK KOPHs \ HA3BIBAIOT PATHKATOM.

OCHOBHBbIE CBOHCTBA KOPHeil.

64



Jlst m060T0 HAaTYpaJIbHOTO N, TIEJIOTO K ¥ JTIF0OBIX HEOTPHUIATEIHHBIX YHCEIT a U b BBIMOJIHEHBI PAaBEHCTBA:
1% 4/ab=4/a-1/b.
n-
P E=ﬁ b ==0).
A/ =iz (b0
3% AMfa ="t/ (k= 0).
4% Klg=—="R/a* (k=0
5° 4/a*= (Ya)* (ecim k<0, 10 a==0).
OTH ISITh CBOKUCTB C JIETKOCTBIO JOKAa3bIBAOTCA U3 ONPCACIICHUA KOPHA U CTCIICHU. IPpHU PCIICHUUN 3a1a4,

CBs3aHHBIX C BIYHMCICHUEM KOpHeﬁ CJICOAYCT aKTHUBHO IIOJIB30BAThECA 3TUMU CBOMCTBaMM - OHH COKpalmarT
00BeEM BI)I‘{I/ICJIGHI/II;'I, IMMO3BOJIAIOT YIIPOIIATh BBIPAKCHUSA U OKa3bIBAOT APYT'YIO IOMOIIb.

Vo

Vi
Jlnst moObIx umcen a u b, Takux, yto 0<a<b, BBINOJHICTCS HEPABEHCTBO ‘s"ﬁ -
Va= Vb

IIpOBCACM

A0Ka3aTeJIbCTBO METOAOM OT IMPOTUBHOI'O. AOIIYCTUM, YTO . Torga I11o CBOﬁCTBy CTEIICHEH ¢

AL 2 [ 1'.:.-"'{5_;]“

7
il
HaTypaJbHBIM TTOKa3aTelieM (Va) , T.€. a>b. 3TO MPOTHBOPEUHUT yCIOBHIO a<B.

Ilpakmuueckaa paooma No20:
CaoiicTBa kopH1 n-ii crenenu. [IpeoGpa3oBanue HPPALMOHAIBHBIX BbIPAKEeHH I

Iean DaﬁoTbl: OBJIAACHUC IMMPAKTUYCCKUMHU HABBIKAMHA U 3aKPCINNICHUC TCOPECTUICCKOTO MaTCpHralia 1o

BBIYUCJICHUIO CTCIICHU C pallMOHAJIbHBIM U I[GI\/JICTBI/ITCJ'IBHBIM IIOKa3aTcICM.

CTYaEHT J0/IKeH:

3Hamp:
- OmnpezeneHue CTENEHU C HATYPAJIbHBIM IOKA3aTENIEM;
- OmnpezeneHue CTENEHU YKCIa C pallMOHAIbHBIM [TOKA3aTEeNIeM;
- CBoiicTBa CTENEHH YKCIIA C PALIMOHATILHBIM MTOKa3aTelleM;
ymemp:
- IIpeoOpa3oBbIBaTh BEIpAXKEHUS COJIEPKAIINE CTETICHB C IEUCTBUTEIBHBIM ITOKA3aTEIEM;
- IlepeBoauTh CTENEHB C PAlMOHAIBHBIM IMOKA3aTEIEM B KOPEHB;
- IlepeBoauTh KOpEHBb B CTENEHD C PALMOHAIBHBIM [1I0KA3aTEIIEM;

IloaroroBka Kk paoore:

1. TloBTOpHTH OMpeAeIeHNE CTENEHHN YHCIIa C LEIbIM MOKa3aTEIEM.
2. TloBTOpUTH CBOMCTBA CTETIEHU C LETBIM MTOKA3ATEIIEM.

KoHTpoJLHLIE BOIPOCHI:

1. Yro Takoe cTeneHb YKCIia ¢ pallMOHAIbHBIM MTOKa3areneM?
2. CBoiicTBa CTENIEHH YKCIIa C PAIIMOHAILHBIM TTOKa3aTeneM?

3. Kak nepeBecTu CTeneHb ¢ pallMOHATBLHBIM TTOKa3aTesieM B KOpeHb?
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4. Kak nepeBecTy KOpEHb B CTENEHb C PAlIMOHAIBHBIM MTOKa3aTesieM?

3ananue:

1. 3aoanue

Bapuanm

DIIpencraBpre cTeneHb ¢ APOOHBIM MOKA3aTeIEM B

BHUAC KOpHA

2)IIpencraBbTe 33 JaHHOE BBIPAKEHUE B BUJIE

CTCIICHHU C pallMOHAJIBHBIM ITIOKA3aTCJICM

3) Boruucnure

4)Haiinute 3HaYCHUE BBIPAKESHUS

5) Ympoctute BoipakeHUE

6)Y1npocTuTe BhIpaXXKEHUE

ullw




TEOPETUYECKHI MATEPUAJI K IPAKTUYECKOM PABOTE Ne 20:

Onpenesienune

m
Crenenpto yncina a > () ¢ pallMOHAILHBIM TTOKa3aTeNeM, e ' = — >IN — [EJI0€ YHCII0, & N — HATyPaTbHOE
(n > 1), Ha3pIBaeTcs umcao Va™.

Crenenb ¢ I[pOGHBIM IIOKa3aTcjICM, €€ CBOMCTBa

| an ofam rae a > 0 — geHcTERTe ILHOS 9HCI0,
| R 3
| 11— ILEJI0e YHCIID, 1 HATYPANLHOE YHCIIO,
|
m
0" =0, ecnH 0
mn

Crenedt ¢ apodHeiM | | Creneds ¢ panHoHa I EHEIM |
MOKAIATETEM | MOKAIATETEM ;

CrolcTeAa.
[Myere a =0, b > ) — gelicTBHTENLHBIE YHCA;
.""- g— qu'i.Il.}'I{]I'lq'I.']I:l'il:nlii YHHCIIA.

4. I:r:h}u a” -h*

4.(ab)" =a" *b"

() =%

Ilpakmuueckaa paooma No21:
Cnoco0blI ynpoueHnusi BbIpaKeHUH, COAePKAIMNX PAJHKAJIbI

Ienu:

Obpaszosamenvuas: TPOAOIKUTH (POPMUPOBAHUE Yy CTYICHTOB YyMEHUW NPUMEHSTh
CBOICTBA CTENeHe! U KOpHEH npu mpeoOpa30BaHUU BBIPAKCHHM.
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Bocnumamenvuas: Bocnutanue caMOCTOSITEIbHOCTH, TBOPUYECKOTO MOJIX0/1a K PEUICHUIO
3aaad.

Pa3zsuearowas: pazBuTHE JTOTUYECKOTO MBIILJICHUS, HABBIKOB CPABHUTEIBHOIO aHAJIN3A.
Oobopyoosanue: 10CKa, KOMIIBIOTED, IPOEKTOP, IKPAH, 3aAMUCU HA JOCKE, IIJIAKATHI C
dbopmynamu no teme: «Crenenn» u «KopHu», UHANBUIYaTbHBIE KAPTOUKHU-3adaHUsl.
Hcnonvzosanue 31emMenmos nedazo2uiecKux mexHoaocuii:

1. corpynauuecTBa;

2. 310poBbhecOEperaroux (YepeloBaHle BUOB JEATEIbHOCTH);

3. nHpOPMAITMOHHO-KOMMYHHUKAITMOHHBIX;

4. pa3BUBAIOIIIHKX;

5. IMYHOCTHO-OPUEHTUPOBAHHBIX.

Pe3ynomamuenocmas:

dbopMupoBaHrE KOMIETEHIIUI: [IEHHOCTHO-CMBICIIOBOM, y4eOHO-TI03HABATEIHHOM,
KOMMYHHUKAaTHUBHOM, JINYHOTO CAMOCOBEPIIIEHCTBOBAHMUSI.

IInan 3anamus.

1) IloaroroBUTEIbHBIM ITAIL

1) [IpoBepka ycBoeHMs MPOHAECHHOTO MaTepuaina GPOHTAIBHO (UM UHAUBUIYAIBHO) 110
CJIEIYIOLIUM BOIIpocaM (Ha SKpaH MPOEKTUPYIOTCSA BOIPOCHI, HA KOTOPBIE CTYECHTHI
OTBEYAIOT YCTHO).

. UTO 3HAYUT BO3BECTU YUCJIO B CTENEHB n?

. Kak nepeMHOXXUTH IBE CTENEHU C OJJMHAKOBBIMU OCHOBAHUSIMU?

. Kak paznenuts 1Be CTENEeHH ¢ OJJMHAKOBBLIMU OCHOBAaHUSIMU ?

. Kak BO3BeCTH CTENEHD B CTEIECHB?

. Kak n3Bieup KOpeHb U3 CTENEeHN?

. Uemy paBHa HyJieBas CTENIEHb Yucia?

. Kak HaiiTu cTeneHp ¢ OTpUIATEIbHBIM ITOKa3aTeIeM?

9. Kak HaiiTu KOpeHb ¢ IPpOOHBIM TOKa3zaTenem?

10. ChopmynupyiTe OCHOBHOE CBOWCTBO KOPHSI.

11. Kak u3Bieub KOpeHb U3 MPOU3BEACHUSA?

12. Kak u3Bneyb KOpeHb U3 Jpoou?

13. Kak u3Biieub KOpEHb U3 CTEIICHU?

14. Kak npou3BOAUTCS YMHOKEHUE KOPHEW OJUHAKOBOU CTENEHU?

15. Kak npou3BOAUTCS YMHOKEHUE KOPHEW pa3HbIX CTETICHEN?

16. Kak mpousBOauTCs ACNEHNE KOPHENW OJJMHAKOBOU CTEIIEHU?

17. Kak mpou3BOaUTCS BO3BEICHUE KOPHS B CTEIICHb?

2) IloBTOPUTH:

<N DN B~ W

CBOMCTBa KOpHEU CBOMCTBA CTEICHEN

1. ¥aVb = Vab l.a™-a" = a™™

) a_ nla 2.a™a*=am™"
"%b b

3. (Va)" = VaF 3.(a™)" = a™

4.2 ="a 4.am-b" = (ab)"

5. "Nakm = Vqak 5 Z_: — (%)n
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2) Teopernueckmii 3Tam.
[IpuMeHeHre 3HaHUM NPU PEIIEHUH TUTIOBBIX 3aIaHU.
3aoanue 1. TlpuBecTu K 0011IeMy TTOKA3aTENO0 KOPHU:

V2uvs

3aoanue 2. COKpaTUTh NMOKA3aTENN KOPHEN U MOJKOPEHHBIX BBIPAXKEHUI:
1/ 81x4y4

3aoanue 3. I3Bne4b KOPEHbD:

V0,01-81; 3/27-8

3aoanue 4. BoIoaHUTE IEHCTBUL:

a3.\/5:\/b—1.\/$

3aoanue 5.Beruncnure:

1
—0,23-0,27% + 646 + 53:5* — 1,5°

3) IIpakTu4eckuii 3Tam.

CamocTosTeNnbHOE NPUMEHEHUE YMEHHI U 3HAHUIA.
[IpoBecTu camoctosTenbHYyI0 paboTy B 15 BapuaHTax.
[IpumepHOE coaepkaHue OJTHOTO BapUAHTA.

1. [IpuBectu Kk 00IIEMY TTOKA3aTENI0 KOPHU:

V2ui3

2. CokpaTuTh NOKA3aTENN KOPHEN U ITOAKOPEHHBIX BBIPAKECHUI:

\/25x2y2

3. 3Bneuyb KOpEHb:

V25 - 64; T{/a3” -(a—b)"
4. BeImoJIHUTE OEUCTBUS:

a) 0,5v24 — 3v/40 — (V150 + V54 — v/1000)
6) V7 —V33-V7+33

5. Beruuciure:

1
—0,5%:0,5% — 273+ 4%-472 - 0,2°
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Bapuanr 1

1. Briyucsure:
a) 40,0625 ~ ¥-243;
6) 428 - 30 . 425 . 37,
2, Pacnososure 4ncaa B nopsaxe voepasua: ¥31: V10; $666.
3. IlocTpoiite rpadux QyHKOHU: Y = “Yx -1 + 3.
4. Berumcnnre: V40V12 — 4475,

5. Pemrute ypasrenue: ¥x? — x — 131 = —5.

6. Haiigure sHaveHue BEIPAXKEHNH
Job? — ¥8b® — 2566 + 42401 mpu b= T - 3.

7. Pemure ypapnenue Y81x + Y243x% = 6.

Bapuanr 2
1. Brruucaure:
a) ¥-0,343 + §729;
6) Y27 - 113 - §28 . 117,
2. PacnonoskHTe YHCIa B NOPAZKE BO3PACTAHMA: &‘.@, ?2/5, §11.
3. ITocrpoitte rpadur dyHEROUN: ¥ = ~4x +3 - 5.

4, Brrunenure: 6% - 21527,

8. Peutnte ypapHenne: §x2 — x — 44 = -2,

6. HaitnuTe 3HAYECHIE BHIPAKEHKLA
J250% + ¥64a® ~ {16a* ~ Y676 mpu a = Y26 - 3.

7. Pemure ypaprenne 3128x2 = 24 + ¥64x,

Ilpakmuueckana paboma Ne22:
ITonsiTHE CTENeHH ¢ PAllHOHAJIBHBIM MOKa3aTeJeM, CBOMCTBA CTeneHel

Heab: O000IUTE U CUCTEMATU3UPOBATh 3HAHUA 1O TeMe «CBOICTBa KOpHEW U CTENeHeil»; 3aKpenuTh
YMEHUS MCII0JIb30BaTh MOJyYSHHbIE 3HAHUS IS TpeoOpa3zoBaHms anreOpanyecKiuX BhIpakeHH i

Teopernyeckne cBejeHHs K NPAKTHYECKOH padoTe:

|3

r
Onpeuenelme. Crenenpio uncna a>0 ¢ palluOHAJIbHBIM IOKAa3aTCJICM ft, raC m - 1HCjIo€ 4Yucio, an -

al—m
HarypanbHoe ( n>1), Ha3bIBaeTCs YMCiIo 43 | T.e.
1

a_
g =43, a0 Sl

al3
=]

I
[
w
3

I
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CBoiicTBa CTENEHH C PAMOHAJBHBIM MOKAa3aTeJIeM.
g b0 peld, g )
afaT=3"",;

EP
F
(3" =a",
{ab JF=3FhF;

P =]
3 3
(2 -2
b b
3agaHus 1J151 CAMOCTOSITEJILHOTO PellleHusI:

1 BapuaHt
3adanue 1. Berauciuts

=gFf™T .

1

W0 MO

@) V12 + 475 x V12 - 45; 6)(@+%)+(‘/§+\E>;

0)(6 + /27 2% (6 —4/27 E; 2) 7—4\/§+7+4\/§
743

7443

3adanue 2. YIpoCTUTH BhIPAXKEHHUE U HANTH €Tro 3HAUYCHUE

ro 1 52 25

a®+a’ a’c®+adct
Y : 0) "=
a =
npu a =2 a’c? npu a=7, ¢=3
3adanue 3. I36aBUTHCS OT I/IppaIII/IOHaJIBHOCTPI B 3HAMEHATEJe
S g2 5-V3 a
a)zvi’ )VT+VE’ )5+V_’ n Qr_ H)%ﬁ
2 BapMaHT
3adanue I. Beraucauth
V10 + 217 x Y10 - 2417 8-4V3 | 8+4V3
2) .
8+4vV3 = 8-43

6)(12 — \/F3><(12+\/F3-
3)(ﬁ_ﬁ)+(ﬁ_\];);

3adanue 2. YIPOCTUTH BHIPAKEHUE U HAUTU €T0 3HAUCHHUE
5 1

b2 +b?
a) 5
b npu b=3
T2z 27
a’c® +adcd
6) 77
ascs
npu a=9, c=2

3adanue 3. I36aBUTHCS OT I/IppaHI/IOHaJ'IBHOCTI/I B 3HAMEHATEJe
7 c 3-V5
a)s\/ga 6)\/;_\/59 )3+\/—9)7\/—711)6\/—

KOHmPOJleble eonpocal:
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1. UTo Ha3bIBAIOT CTENEHBIO C PAlMOHAJIBLHBIM MTOKa3aTeIeM?
2. IlepeuncnuTh CBOMCTBA CTENIEHU C PALIMOHAIBHBIM [T0KA3aTEIEM.

Ilpakmuueckana padoma Ne23: CBoiicTBa CTeNeHHbIX (PYHKIMA M UX rpapuKn

esab: copMrupoBaTh HABBIKM HCCIEIOBAHNS CBOWCTB CTENEHHBIX (DYHKIIUN M MTOCTPOCHUS UX
rpaduKoB B 3aBUCUMOCTH OT IOKazareis; popmupoBaTs komrnoHeHTbl OK 2. OpraHn3oBbIBaTh
COOCTBEHHYIO JIESTEIHHOCTD, BEIOMPATH THUIIOBBIE METOJIBI U CIIOCOOBI BHITOTHEHUS
npodeccuoHaNbHBIX 3aj1a4, OLleHUBaTh uX 3 dexTuBHOCT U KauecTBO; OK 6. PaGorats B
KOJIJICKTHBE U B KOMaHe, 23(pPEeKTUBHO 00IIATHCS C KOJUIETaMHU, PyKOBOJICTBOM,
notpedurensimu; OKS. CamocTosTenbHO ONPEaeNaTh 3a/1a4 NPOPECCUOHAIBHOTO U
JMYHOCTHOTO PAa3BUTHUS, 3aHUMAThCSI CaMO0Opa30BaHNEM, OCO3HAHHO TUIAHUPOBATDH MOBHIIICHUE
KBTI (UKAITIH

Teopernyeckas 4acThb:
Bbl yike 3HAKOMBI ¢ QYHKIMAMU y=X, y=x2,y=x>,y=1/x. Bce 9TH (yHKLHUH ABIAIOTCS YACTHBIMU
ciyuasmu CTEIIEHHOW ®VHKIWY, Te hyHKIMu y =X P.
Ceoticmea cmenenHou (hyHKyuu 3aBUCAT OT CBOMCTB CTENEHU C JCHCTBUTEIbHBIM MTOKA3aTeNIEM, a
B YaCTHOCTH OT TOTO, IPY KAKWX 3HAYCHUSAX X U P UMEET CMBICH CTENeHb X P.

Hasaiime ecnomuum onpeodenenue @yHKyuu,  0AOUM NOHAMUE CMENeHHOU Q@YHKyuu u
PAcCMOmMpUM ee C80lUCm8a yepe3 maobauyy.
o @DYHKIHUA — OTO COOTBETCTBHEC MEXKIY ABYMS MHOXKECTBAMH TaKOe€, YTO KaXKIOMY

X o
9JICMCHTY OJHOI'O MHOKCCTBA CTaBUTCA B COOTBCTCTBHUEC CIAMHCTBCHHBIM 3JICMCHT APYroro
¥
MHOXCCTBA . HepBoe MHO’KECTBO HAa3BIBAIOT 00J1ACTHIO onmpeaecjacHusd (l)yHK].[I/II/I, a BTOpPOC

. .D(y) , E(¥)
— 00J1aCTHI0 3HAYEHHH (l)yHK].[I/II/I. O003Ha4aroT: .t =~ 7 COOTBCTCTBCHHO.

CrenenHnasi pyHKnus — 3T0 GYHKLUA BUAA y = X P, T7ie p — 3aaHHOE JIeHICTBUTEIBHOE YHCIIO.
Heo0xoanmbie 0003HaAYECHHA:

X - obmacts onpeneneHust QyHKIMN

Y - obnacts usmeHeHust QPyHKIUH

Xo- HyJIU QYyHKIIUU

X i - 00J1aCTh MOJOKUTENBHBIX 3HAUCHUH (QyHKIIMU
X - o0macT oTpUIATETBHBIX 3HAYCHUH (PYHKIIUU
max - TOYKd MaKCUMyMa (QyHKIIUU

min - TOYKK MUHUMYMa QYHKIIUN

X T - o6macts BO3pacTaHus (pyHKUIUU

X | - o6macts yObIBaHUS QYHKIUU

Ha3zeanue(P) I'paghux Ceoiicmea

M| B ¥ e 00yacTh ompeneaeHus — BCe
JEICTBUTENBHBIE YUCIA, T. €.
MHOECTBO R;

®  MHOXECTBO 3HAYECHHUN —
HEOTpPULATENIbHBIE YUCIIA, T. €. Y >
B 0;

(GyHKIMS YeTHas;

o  (dyHKIUSA ABISETCS

napabona yObIBarolieil Ha mpoMexyTke X < 0

P=2n (uetHoe
HATYpPaJIbHOE YUCJI0)
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Y BO3paCTalOLIEN Ha IPOMEKYTKE
x> 0.

Ipumep ¢ynxyuu c nokasamenem
p=2n:

y=x*

P=2n-1 (HeueTHOE
HATypaJibHOE YHCJIO0)

KybOuueckas napabona

e 00JyacTh ompeneacHus —
MHO>ECTBO R

e MHOX>ECTBO 3HAUYCHUI —
MHOKeCTBO R;

e  (yHKIMS HEUETHAS,

e  (DyHKIMS ABIAETCS
BO3pacCTaroIIe Ha BCEM
JIEUCTBUTEIHLHOMN OCH.
Ipumep ¢ynxyuu c nokasamenem
p=2n-1:

y=x°.

s 1

L4 001acThb OIIPCACIICHUA —

y y=rTEe MHOXeCTBO R, kpome x = 0;
e  MHOXKECTBO 3HAYEHUH —
HOJIOXKUTEbHBIC Yncna y > 0;
P=-nraen— e  (pyHKIUS YeTHAS;
OTpHIATEIbHOE o  (byHKuus ABASETCS
HaTypaJbHOE HC.10: [0 x BO3pAacTaIoLIel Ha IIPOMEKYTKE X
< 0 u yObIBaroieil Ha MPOMEKYTKE
x> 0.
eunepbona Ipumep 'y = 1/x2.
y v . e 00nacTh onpeaeseHuss —
P=-2n-1), \V== MHOXeCTBO R, kpome x = 0;
e n — ®  MHOXECTBO 3HAYEHUH —
HeyeTHoe i il N MHOeCTBO R, kpome y = 0;
HATYpaJIbHOE lJ o 1t *  (yHKIMA HEYETHAS;
YyUuCcJao0: 1 \ L (I)YHKI_II/ISI ABIACTCA
\ yOBIBAOIIEH HA MPOMEKYTKAX X <
\‘ Oux>0.
eunepbona Hpunepy = 1/x*.

P — TOJIOKUTEIbHAS
IpoOb

y=x"(o >0, 0 — Henemxoe)
y vl

0<o<1

®  MHOXECTBO 3HAUYEHUN —
HEOTpHIaTeNbHbIE Yucia y > 0;

e  (QyHKUMS SIBISETCS
BO3paCTAOIIEH HA MPOMEKYTKE X
> 0.

e o0macTh onpezeneHus —
HEOTpHULATENbHbIE yncia X > 0;
IIpumep y = x*3,
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p — oTpHLaTeIbHAI
JIpo0b

Y

y=x"(00 <0, 00— Hemesoe)

\

e 00yacTh ompeneacHus —
MOJIOKUTEIIBbHEIE YKcia X > 0
e  MHOKECTBO 3HAYCHUM —
MOJIOXKUTEIbHBIC uncaa y > 0;
e  (hyHKIMS ABISETCS

yOBIBaIOIICH HAa TPOMEKYTKE X >
0

®Y

IIpumep: y =x13,

ConocraBbTe rpaduuecKoOMy U300pKCHHUIO CTETICHHOW (PYHKIIMU €€ aHATTUTHYECKOE BRIPAKCHHUE.
Beenute otBet B pexume «T2» B hopme nudpa-oyksa

AHAHTHYECKOE BBIPAKCHHE ['padmueckoe n3obpakenne creneHHbIX GyHKimii
1 y=x A a4
2 y=x° b :! ) *
3 y = x? B |
4 y=x"* I !l\\_ |
5 T e
6 . E

X

7 y = x5 XK
8 y = =x? H
9 y=(x- 1)3_ K
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Ne sananus 1 2

OrMmeTKa 0 BhIIOJTHEHHH

«+» - IPaBHIIbHBIH OTBET

=) - HEBEPHBIi OTBET
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Ilpakmuueckasa paooma Ne24: [1okazaTenpHas QyHKIUS, €€ CBOMCTBA U TPaPuK

Iesb: 0600mMTh 1 3aKpEeNUTh 3HAHUS 110 TaHHOHK Teme. POpMUPOBATH YMEHHS: BBIYUCIIATH
3HaYeHUs (PYHKIMU TI0 3HAYEHUIO apIyMEHTa; OIPEICIIATh MOJI0KEHNE TOUKH Ha Tpaduke 1o
ee KOOpAMHATaM U Ha00OpOT; UCII0JIb30BaTh CBOMCTBA (DYHKLMH /7151 CPABHEHUS 3HAUCHUH
CTeTIeHEH; CTPOUTH rpaduku (QYHKIUI; BBIIOJIHITH IpeoOpa3oBanue rpagukoB GyHKIHH.
TpeOoBaHus K 3HAHUSIM M YMEHHMAM: YMETh N300pakaTh CXeMAaTHUYECKU I'papUKu PYHKIUH,
3HATh CBOMCTBA MOKA3aTEIbHON (PYHKITUH.
Teopernueckas 4acThb:

[TokazarenbHas hyHKIMS, €€ cBOMCTBA U rpaduk

Onpenenenne: Oyukumio y=a', rae a>0, a#l, Ha3BIBAIOT M0Ka3aTE/IbLHOI
(yHKLHEH.

Ceoiicro 1: OOCGnacth onpejaeneHus rMoka3areabHOi (QyHKUMH y=a' —
MHOKeCTBO R Bcex JeiiCTBUTENbHBIX YNCEIL.

CaoiictBo 2: MHOXKECTBO 3HA4YEHWil ToOKa3aTejbHON (QyHKUMM y=a' -
MHOKECTBO MMOJIOKHUTEIbHBIX YHCEIL.

CaoiicrBo 3: IlokaszarenbHas QyHKuMs y=a' sBIs€TCS BO3pacrarouieil, eciu
a>1, n yosiBaromeit, ecnu 0<a<l.

YA y=a* y A
b=a€ a>1 al=b
y=a*
-
0 c X c 0 X
Puc. 1 Pue. 2
Tect nmo Teme «IlokasarenbHas QPyHKIHUA»
Bapmuanr 1.
1. U3 npuBeneHHBIX HUXKE PYHKIMHA YKaXHUTE MOKA3aTEIbHYIO:
1
a) y=x> 6)y=\/7—)C B) y=— r)y y=e"
X
1)a) uB) 2)a)ub) 3)B)ur) 4)6)ur)

2. U3 mpuBeneHHBIX HIXKE YTBEPKIAECHUN BEPHBIMU SIBIISIOTCS:
a) GyHKIMS Y =a" TpUHUMAET B HEKOTOPO Touke 3HaueHwue 0,
0) QyHKIMS Y =a" SBJISIETCS HEUYETHOIA,
B) yHkIus y =a” nepecekaet och Oy B Touke (0; 1);

r ) (I)yHKI_II/ISI y= a’ MNPUHHUMACT TOJIBKO IMOJIOKUTCIbHBIC 3HAUYCHUS.
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1)a)uB) 2)a)u6) 3)B)ur) 4)06)ur)
3. Ilpu kakux 3HAYEHUSAX X BhIpakeHUU 4° Oompiie 17

1) x>0 2) x<0 3)x>1 4) x<1
4. OOnacTpio 3HaYCHHH QYHKIUU Y =—3" SABJISCTCS MHOXKECTBO

1) (0;+o0) 2) (-0:0) 3) [0:+0) 4) (-:0]

5. U3 npuBeneHHBIX HUKE YTBEPIKICHUN BEPHBIMU SIBIISIIOTCS:

1
a) rpaduku GyHKUUA y=7" 1 y = - CUMMETPUYHBI OTHOCUTENIBHO OCU OPAMHAT;
v X 1
0) rpaduku QyHkmmii y=7" " y = - nepecekatoT ocbk Oy B Touke (0; 1);
y . 1
B) rpaduku QyHKIUNA y=7"u y = - CHUMMETPHUYHBI OTHOCUTEIIBHO OCH a0CIIHCC;

1
r) rpaduKu QyHKIUH y=7"u y = - nepecekaroT ock Ox B Touke (1; 0).

1)a) uB) 2)a)u0) 3)B)ur) 4)0)ur)

6. 13 npuBeneHHBIX HIKE QYHKIUN YKaKUTE BO3PACTAIOLIHE:

0 y=(%] o -3 =l o]

1)a) uB) 2)a)ub) 3)B)ur) 4)6)ur)

7. KopeHnb ypaBHEHUS \/E \/§ =36 paBeH

1 2)2 3)3 4)4
119 x+1 4- 9

8. Broipaxenue 2a, rzie a - KOpeHb ypaBHEHHUs [EJ = (7j , paBHO

)9 2) 11 3)-11 4) -9

9 x“-21 23 19x-3

9. IlpousBeneHne KOpHEH ypaBHEHUS (Ej = (gj PaBHO

1) 19 2)-19 3)-24 4)-18
10. Bripaxenue 0,2+a, r1ie a - KOpeHb ypaBHEHUS 32 = g2 paBHO

1 2)0,2 3)-1 4)-0,2

2x-3
11. Pemennem Hepasenctsa (0,2) 2 > 5 SBIseTcs MHOKECTBO

D [—w:g}u(mw) 2) [2:2J 3) F;zJ 4) (—oo;ﬂu[z;wo)

3 3
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x%+4x+6
1 x2—4x+3
12. Pemennem HepaBeHCTBA 3 > 9 gBII€TCS MHOKECTBO

1) (~o0;1)U(3;+ o) 2) (L3) 3) (~o;—3)U(-L+)  4)(-3-1)
2x
13. HauGoublee memnoe 3HAYCHHE X, YIOBIETBOpsiomIee HepaseHcTBy 107 < 0,1, paBHO

1)-3 2)-4 3)0 4) HE CYIIECTBYET
14. Haumenblnee mesnoe 3HaUCHHE X, YIOBIETBOPSIOIIECE HEPABCHCTBY 2 < V2, paBHO

1)0 2) -1 31 4) HE CYIIECTBYET

15. Haumenbliiee 1iesioe 3HaYCHUE X, YIOBICTBOPSIOIEe HepaBeHCTBY 4 2 <8, paBHO

1)-4 2)-3 3)-2 4) He cyliecTByeT

Tect mo Teme «IlokasarenbHass QpyHKIHUA»

Bapmuanr 2.

1. U3 npuBeaeHHBIX HUXe QYHKIMNA yKa)KUTE [TOKa3aTeIbHYIO:

2) y= 6) y=15' wy=%  ny--%
X
1)a) uB) 2)a)u0) 3)B)ur) 4)06)ur)

2. U3 MMPUBCACHHBIX HUKEC YTBep)KI[eHI/Iﬁ BCPHBIMU SABJISIFOTCA:

a) yHKIMS ¥ =a’ He mpuHUMaeT 3HadeHue 0;
0) byHKIMA y =a’ SABIAETCS YETHOMH;
B) GyHKuus y =a’ mepecekaer ock Oy B Touke (0; 1);
r) yHKIHS Y =a" MPUHUMAET TOJIBKO HEOTPHLATEIbHbIC 3HAYCHUSI.
1)a) uB) 2)a)ub) 3)B)ur) 4)6)ur)
3. [Ilpwu xakux 3HAYCHHUSAX X BBIpAKEHUU S5° MeHbIe 17

1) x>0 2) x<0 3)x>1 4) x<1
4. OO6nactpio 3HAYCHUN PYHKITUU ) = o SABJISIETCA MHOKECTBO

1) (0;+0) 2) (-o0;0) 3) [0;+x) 4) (- o0;0]

5. U3 npuBeneHHBIX HUKE YTBEPKICHUI BEPHBIMHU SIBJISIFOTCS:

1
O _ .
a) rpaduku GyHKIHH y=7" " y = 7 CHUMMETPUYHBI OTHOCUTEIIBHO OCH OPJUHAT;

1
0) rpaduku GyHKIME y=7" " y= - He nepecekaroT och Ox;



1
o ox _ .
B) rpaduku GyHKIMA y=—7" " y = - CUMMETPHUYHBI OTHOCUTENIFHO OCH abcIucc;

1
r) rpaduku QyHKIUH y=7"u y= T nepecekaroT ocb Oy B pa3HbIX TOUKAaX.

1)a)uB) 2)a)u0) 3)B)ur) 4)6)ur)

6. U3 npuBeneHHBIX HIDKE PYHKIUN YKaXKUTE YOBIBAIOIINE:

a) y{%} ) y=@x wy=@-7)" b y{%}ﬁ

1)a)uB) 2)a)u6) 3)B)ur) 4)06)ur)
7. KopeHnb ypaBHeHUs \/E \/§ = 225paBeH
)1 2)2 3)3 4) 4

8. Ilpoussencuue kopHeit ypaBuenuss 36" —4-6" —12 =0 paBHa

1) 4 2)-12 3)1 4y -2

21
1)-37 2)37 3) 1 4)-1

29x?-8x 8x2-29x
. 4
9. CyMMa KOpHEW ypaBHEHUs (Zj =( j paBHO

10. Cymma xopueit ypaBHenus 4" —10-2° +16 =0 paBna
1)-10 2) 10 3)-4 4)4
11. Beipaxenue 0,3+a, r1ie a - KOpeHb ypaBHEHUS W = % , PaBHO
1) 0,7 2)1 3)2,7 4)5
12. HamGomblree 1enoe 3HaYEHNE X, YIOBIETBOPAIONIEE HEPABEHCTBY 2°° 2 < 2" | paBHO
1)2 2)3 3)0 4) He cyuiecTByeT
13. KonuuecTBO HaTypalbHBIX PEIICHUH HEPABEHCTBA (0,2)2"2’3’”3 > 0,04 paBHO
11 2)2 3)3 4) HeT oTBETA
14. HauMeHbIlee 1eoe 3HAUEHHE X, YIOBIETBOpSIONIee HepaBeHcTBy 3-9° —12.3" ~1<0,
paBHO
1)-2 2)0 3)2 4) -1
15. HauGosbiiee menoe 3HaueHHE X, yAOBICTBOPSIOIIee HepaBeHCTBY 4-3" +3%7 <7,
paBHO

11 2)0 3)-1 4) He cyllecTByeT
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Ilpakmuueckaa paboma Ne25,26:
MeTtoabl pellieHrs MoKa3aTeIbHbIX YPABHEHU U HEPABEHCTB

Heanb padorbi: OnpeneneHne TUIOB MOKA3aTeNbHBIX YPAaBHEHUIN U METO/IOB UX PEIICHUs,
pelIeHre IPOCTEUIIINX MOKa3aTeIbHBIX HEPABEHCTB.

Onpenenenue. YpaBaenue Buga a* = b, rae a > 0,a # 1, Ha3bIBACTCS NOKA3AMENbHBIM.
Ecnmu b > 0, mo ypsnenue umeem eounmceennwiil kopenw, eciu b < 0, mo kopreti nem.

Cnoco0bl penieHUs MOKA3aTeJIbHbBIX YPABHEHUIM.

1. IlpupaBHWBaHUE MOKAa3aTeIEH.

CyTtb MeToza:
1. Yenunute cnaraemoe, cojepxariee nNepeMeHHy1o;
2. [IpuBecTH cTeneHu K OJHOMY OCHOBaHUIO;
3. [IpupaBHATH MOKa3aTENH;
4. Pemiuth Nogy4YeHHOE ypaBHEHUE;
5. 3anucaTh OTBET.
[Tpumep:
3F=27=0

3 =27

3 =3
x=3.
OtBeT: x = 3.

2. BreiHecenue o0I11ero MHOKHUTENS 34 CKOOKH.

HpI/IMe‘{aHI/ICZ BBIHOCHM 3a CKOOKH MHOXKUTEIb ¢ MEHBIINM IT0Ka3aTeIEM.

ITpumep:

3" -3 =78

3{1-3)=-78
3 {1-27)=-78
3" (- 26)= 78,

=3

xr=

OtBer: x =1

3. BBenenue HOBOM nepeMeHHOMN

Kaxk mpaBusio, ypaBHEHUS, peliaeMble 3THM CIIOCOOOM, CBOJISATCS K KBaJIPATHBIM.
Mpimep: 47 =547 +4=10.
ITycth 4* = a Torga ypaBHEHHE MOXKHO 3aIIACaTh B BUJE:

al—Sa+4=0;
D=25-16=9,
41:5:4;
2
5-3
=—=1

Cnemnaem oOpaTHYIO 3aMEHY:
4 =4um4 =1,
x=1mwmx=0



OrBeT: x=1numx=0

4. Hcnonap3oBaHue OOHOPOIHOCTH

Sy _ p £
Onpedenenue TlokasaTenbHple ypaBHEHNS Buaa &' =& Ha3BIBAIOTCS OHOPOXHBIMH.

Cytb Metoza: Tak kak nmoka3aTtenbHas pyHKIHS HE MOKET MPUHUMATh 3HAUCHHE, paBHOE HYIIIO,
1 00€ 4acTH ypaBHEHUSI MOKHO JICIUTh HA OJTHO M TO K€ HE PaBHOE HYJIIO YHCIIO, pa3aeianm ooe

FC
YacTH ypaBHEHUs, HAIIpUMEp, HA .
[Tpumep: 2% = 3*

Pasgennm 06e 4acTu ypaBHeHns Ha 3 # U
2?{ 3?f

33

E

x=10
OtBer: x =0.
Omnpenenenue. [loxazamenvHblm HEPABEHCTBOM HA3bIBACTCSI HEPABEHCTBO, B KOTOPOM
MIepPEeMEHHast COJICPKUTCS B TIOKA3aTEJIC CTCTICHH.
Pelienne npocreiimx nmoKa3aTeJbHbIX HEPABEHCTB.

IIpocTeiimmMu cunTaroTcs Moka3aTeabHbIC HEPAaBEHCTBA BUa: a*<a¥Y, a*>a¥. (a*<a’, a*>a’).
Tak ke, KaK ¥ IPH PELICHUU MPOCTEHIINX MTOKA3aTeIbHBIX YPAaBHEHHUH, OJJMHAKOBBIC OCHOBAHUS
CTETICHEH OIYCKAIOT, HO 3HAK HOBOTO HEPABEHCTBA COXPAHSIOT, eCJIM QYHKIUS y=a* IBIsSETCS
BO3pacraroieit (a>1); ecam xe nokazarenpHas pyHkus y=a* yosiBaer (0<a<l), To

3HAK HOBOI'O HCPABCHCTBA MEHAKOT Ha HpOTI/IBOHOJ'[O)KHbIﬁl
X

a*<a’ — x<y, ecnu a>1; 3HaK COXpaHEH, TaK KaK (PyHKIUS BO3pacTaeT;
a*<a¥ — x>y, ecnu 0<a<l; pyHKkuMs yObIBaeT — 3HAK ITOMEHSJICS;
a*™>a’ — x>y, ecnin a>1; 3HaK coXpaHeH, Tak Kak (yHKIIMsI BO3pacTaeTr
a*>a¥ — x<y, ecnu 0<a<l1; pyHKIMS YOBbIBaET — 3HAK TOMEHSJICS.
IIpumepsl.

PeminTe HepaBeHCTBO:

1) 4522<0,25.

I[IpencTaBuM npasylo yacTs B Buje: 0,25=(>/100)=('/4)=4"";
4 2<41; pynkius y=4* ¢ ocHoBaHueM 4>1 BozpacTaer Ha R, mo3TOMy, OImyckas OCHOBaHHUs
CTerneHel, 3HaK HEPABEHCTBA COXPAHUM:
5-2x<-1;
— 2x<-1-5;
— 2x<-6 |:(-2) mpu neneHnn 006eUx YacTeil HepaBeHCTBA Ha OTPUIIATEIHHOE YHUCIIO0, 3HAK
HEpaBEHCTBA MEHSIOT Ha TPOTUBOIIOIOKHBIN:
x>3.
ST
3 S
OtBer: (3; +o0).
2) 0,4>1>0,16.
[IpeacraBum uucino 0,16 B Buge crenenu uucna 0,4. [lonydaem:
0,4%"1>0,4%; ocHoBanue creneneii — unciuo 0,4 — yaoBneTBopseT ycnosuio: 0<0,4<1; mosromy,
OITyCKaeM OCHOBaHUs CTETICHEH, a 3HAK HEPAaBEHCTBA MEHSIEM Ha MPOTHBOIIOIOKHBIM:
2x+1<2;
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2x<2-1;
2x<1 |:2
x<0,5.

Otser: (-; 0,5].

ANAARRRAAL
0,5

BAPUAHT -1

1. Pemunte ypaBHeHUS:

a. 7" =49;

0. 82 =64";

B. 57 =1

r. 25 =7*

2. Peminre ypaBHeHue:

56

9) (4

3. Haiinute cymmy KOpHeit
YPABHEHUS

5% -6-5"+5=0

4. Peiure HepaBeHCTBA:
a. 2" >4

0. 0,6 >0,6°

5. Hajigute HanboJILIIIEE 1IEJI0€
pellieHre HeEPaBeHCTBA

2" +2°% <20

BAPUAHT — 11

-y

. Peminre ypaBHeHus:

a. 2% =8;
6. 9 =1;

B. 6" =36

r. 27" =5

2. Peminre ypaBHeHue:

SRt

3. Haiiaure cyMMy KOpHeH
YPaBHEHHUA

2% -6-2"+8=0

4. Pemiure HepaBeHCTBA:
a. 2" <8

0. 0,3 <0,3

5. HaiiauTe HAaNMeEHbIIIee 1eJioe
pellieHre HEPABEHCTBA

3 +32 30
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BAPUAHT 111

1. Pemunte ypaBHeHUS:

a. 3% =81;

0. 4> =64" °;

B 23X+6 :1

I. 36X :86X

2. Pemiure ypaBHeHMe:

3 AE)

3. Haiinute cymmy KOpHeM
yYPaBHeHUsI

3 -6-3-27=0
4. Peiure HepaBeHCTBA:
a. 3 <81

0. 057 >0,5"

5. Hajigute HanOoJIbLIIICE 1IEJI0€
pellieHre HePaBeHCTBA

4* + 4% < 68

BAPUAHT - IV

1. Pemiure ypaBHeHHs:

a. 4" =64;
6. 36—X — 33X—2 ;
B. 3¥ =1
r. 4*=9%

2. Pemiure ypaBHeHHe:

SRS

2) 25

3. Haiiaiure cymmy KOpHeH
YPaBHEHHUA

2.2%-5.2+2=0

4. Peliure HepaBeHCTBA:
a. 5" >125

0. 0,7 <0,72

5. HaiiauTe HAaUMeHbIIIee 1eJioe
pellieHre HEPABEHCTBA

5% +5%2 > 650

BAPUAHT -V
1. Pemunre ypaBHeHHUsA:
a. 217% = 4,
6. 8x+5 =1:

B. 625%°~5% = 2512.
. 73x-10 — 43x—10.,

2. Peminte ypaBHeHue:
52—3x — L
25

3. Hajigure cyMMy KOpHeil ypaBHEHUS
10:3%*-7-3*-3=0

4. Peruure HepaBeHCTBA:

a. 4* < 64

6. 0,321 < 0,3***

BAPHUAHT - VI
1. Pemnte ypaBHeHusi:
a.3*t11 =9,
6.16* % =1;
B. 7x2—9x+22 — 49,
r. 1741 = 2241,

2. Pemiute ypaBHeHHe:
62—3x — i
36
3. Haiigure cyMMy KOpHeil ypaBHEHUS
9% —-6-3*-27=0
4. Pemiute HepaBeHCTBA:
a. 3* > 27

6.0,9%* < 0,9*3
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5. Haiigute HauboJib111ee 1eJI0e pelieHne
HepaBeHCTBa
6~ + 6°12 < 222

5. Haiiiure HaMMeHb1Iee 1eJI0e peleHue
HepaBeHCTBa
8% +8*t1 < 72

Ilpaxkmuueckaa paboma Ne27:
[Tonstue norapudma. OcHOBHOE JTOTapUPMUIECKOE TOKIECTBO

Ienn:

3HaTh onpe/eseHue Jorapupma, OCHOBHOE J0rapuGMUUECKOe TOXKIECTBO.

YMeTb BBIUUCIIATH JIOTapu (MBI, IPUMEHITH OCHOBHOE JIOTapU(MUIECKOE TOKIECTBO.

YMeTb BBIYUCIIATH 3HAYEHUS BBRIPAKEHUN COJIepKaluX Jorapudmsl, cogepxaiine Jorapudmel,
norapuMHpPOBATH U MOTCHIIUPOBATH BHIPAIKEHUSI.

Jozapugpmom uucna b no ocnosanua a Ha3pIBaeTCs TaKOM MOKA3aTENb CTEIIEHH, B KOTOPYIO
HAJI0 BO3BECTH YUCJIO @, YTOOBI MOIYUUTh YHUCTIO b.

log,b=x <=> a*=

b, rne b>0; a>0; a+1

Hpumepwr: log, 8 = 3; T.x.2°=8
logs 625 = 4; 1.x.5=625
log, 16 = 2; T.k.4>=16

10g3% =-2; T.K.3'2:%
10g5§ =—1; T.K.S'lzé
log46—14 = —3; T.K.4‘3=6—14

1
log, V2 = %; TK23 =32
1
logys 5 =51k 252 = V25 =5

1
logz433 = s
log;7=1; loggl=0

HOJ'IB3y}ICI> OMPECACIICHUEM MOXKHO 3allUCATb OCHOBHOC Horapn(bMqucxoe TOXACCTBO:

alogab =pb
Hpumepui: 5'°853 = 3
8log85 =5
3—210g35 — (3log3 5)_2 =572 — 1
25

23+10g27 — 23 . 210g27 =8-7=56
IIpakTHyeckas 4acTb:

Bapuant Nel
I yposenw
1. Bounciure: a) 109,27 —log 1 7,6)
=
21+|ng 5

Bapuant Ne2
I yposenw
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B) lg4+21g5, )
log +/10 — log ~/2

2. Haiiwire x: log,x=4log,a+7log,b

3. IIponorapudpmMupyiTe Mo OCHOBaHUIO 5
oipakenne: 125a° :b*.
11 yposens

Iog224—;log272

1. Beruuciauts: a) 1
I09318—§ log, 72

6) 36|095 5 + lol—lg 2 8|092 3
2. Haioure x:

1 2 1
Iogzx:Elogza—glogzb—§I0g2b+5

3. IIponorapudmupyiite BepaKeHHe IO

1. Boiuncnure: a) 109,16 —log 1 9,6) 5%
3
B) log,9+2log, 2, ) Ig+/30 —Ig /3
2. Haiinure x: log, x=2log. a—3log. b
3. [Iponorapudgmupyiite Mo OCHOBaHHIO 5:
25a°h’
11 yposenn
1. Boruucnure:

Iog714—llog756
a) 3

0)

Ioge30—;log6150

11
[8142'099 ! + 25'091258J 49972

2. Haiigure x:

e’ -3e-m' Ioglx:S—EIogla—8loglb+21loglc
OCHOBAHMIO € — 7———— 3 3 73 3 3 73
n--p 3. Ilponorapudmupyiite BeIpakeHUE IO

4. YupocTtute BbIpaKE€HUE: c?Je

lgb 2 ) OCHOBAHHMIO 3! ————

=+ —log, b 3

4. Ynpoctute Bhipaeue; 8~ 0" — (Iog . ab)2
Bapuant Ne3 Bapuant Ne4d
I yposenw I yposenw

1. Bouuciure: a) 109,16+ log 1 S, 6)
5

122—|09124
) 3lg2+3lg5, r)
log, /80 —log; /10

2 1
2. Haiigure x: Iogl X=—Iogla——log£b

2 2 2
3. TIponorapudmupyiite Mo OCHOBaHHIO 2
48a+/a -b’*
11 ypogenw

log, 4+ log, V10

1. Beruncnure: a)
log,20+3log, 2

1Iog2 3-3logg 5

6) 16'°94° 4 42
2. Haiinure x:

log, X :glog3a—4+5log3b—%log3b
3. IIponorapudmupyiite BeIpaxkeHUE IO

0,04 - Ya
ac?

OCHOBAaHHIO J:

1 1-log, 18
1. Beranciure: a) 109, 64 +log 1 3,6) (5)
3

B) %Ig 4+1g5, 1) log,~/90 —log. ~/10

1 4
2. Haiiure x: log, x==1log,a—-—log, b
s 4 s T
3. [Iponorapudgmupyiite no ocHoBanuto 10:

0,001b?

a3

11 yposens
1. Beruncaure:

1
3log, 2—=1log, 64
2) 9, 5 9, . 6)

4I0952+%I09527

n 5—Iogﬁ4J

log x=glogzsa+%—5Iogzsb+4logZSb

1Iog7 9-log, 6

72-(492

2. Hatinure x:

85




4. YpocTuTte BbIpaKEHUE: 3. Ilponorapupmupyiite 10 OCHOBaHHUIO 4:

_log, a? - 199s2 Jre
log,b " log,b 256-(p%q )

Ja

4. Yupocrure Beipaxenue: 109, b? —p?"e

Ilpaxmuueckasa paboma Ne28,29:
CsoiictBa norapudmudeckoit pyHKIuu u e€ rpaduk

Heab: 3uarh cBoicTBA JiorapudMa, GopMyJbl Iepexoaa K IpyroMy OCHOBAHHIO.
YMeThb mpeoOpa3oBhIBaTh BEIPAKECHUS, COACPIKAIINE JIOTapH(PMBI.

Hns a>0; a#1; x>0; y>0 cripaBeATUBbI POPMYJIbI:
log, 1 =0

logoa=1

log, xy =log, x +log, y

logag =log, x —log, y

log, xP = plog, x

SN o e

lo X !
4 = -
8a »

Ilpumepur: a) logg 18 + logg 2 = logg 18 - 2 = logg 36 = 2
6) 10g12 48 + 10g12 4 = loglz 48 + 4 = 10g12 12=1
1

B) log; 3+ = ;log;3 =1
r) logs V3 — %log512 +logs50 = logs V3 — logsV12 + logs50 =
= logs ¥3:50
V12

Jecamuunvie u namypanbvHbie 102apu@mol.
Hecamuunvie n102apugm 4rcia Ha3pIBaIOT JOrapu(M 3TOro Yucia no ocHoBanuo 10.

= logs25 =2

lgbh =1 b
Ilpumepwr:  1g100 = 2, & 0810
lg1000 = 4,
lg0,00001 = —5,
10,01 = —2.
Hamypansnvim nozapughmom 9¥cIa Ha3bIBAETCA JOrapu(M STOr0 YKCIIA 10 OCHOBAHMIO €, TJIE
e =2,71828 Inb = loge b
e=1+4 -4+ —+ —+ .. :
1 1x2 | 1x2x1 1x2x3..1
Hpumepwi: Ine? = 2,
1
In-= -1,
e
Ine—e = -2
Vez 5

I[J'I}I HaTypaJIbHBIX U JCCATUYHBIX J'IOI‘apI/I(I)MOB COCTAaBJICHBI CIICIHAJIbHBIC TaGJII/II_IBI.
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Jl71st BBIYMCIIEHUS IPYTUX JOrapu(PMOB UCHIONB3YIOT (hopmyny nepexooa K Opy2omy 0CHOBAHUIO

log. b
log, b = —logc -
C
1
IOgab = @
2, log,3
Hpumep: 12226 % = loge 2 + loge3 =logg6 =1

@yHKIUS — 3TO OTOOpa)keHUE, NPU KOTOPOM KaXkIOMy 3HAUYEHHIO OJIHOTO MHOKECTBA
CTaBUTCS B COOTBETCTBHE €IMHCTBEHHOM 3HaU€HUE BTOPOro MHOXKecTBa. [IpuueM oToOpaxeHue

HA3BIBACTCSI 0OPATUMBIM €CIIH KaXJI0MY JJIEMEHTY BTOPOTO
MHO)XECTBA CTaBUTCS B COOTBETCTBUE €IWHCTBEHHBIH
DIIEMEHT TepBOro MHOXecTBa. ['padukum  oOpaTHBIX
(GYHKIMI CHMMETPHYHBIH OTHOCUTEIBHO MPSIMOU Y =X

Bcnomuume  onpedenenue u ceolicmea noxkazameibHOL
@dynxyuu: y= a*, npu a>0, a# 1. Ita PyHKIUS BO3pacTaeT
Ha BCEW YMCIIOBOH mpsiMoil mpu a>] u yObIBaeT mpu
0<a<lI. To ecTh mpu JHOOOM 3HAYECHUU @ TIOKA3aTeIIbHAs
dbyHks MoHOTOHHa. /[ Hee cymiecTByeT oOpaTHas
¢yuknus. Moxno ee mnocrpouts. (Puc 1). ®ynknus,
oOpaTHas 1MoKa3aTeIbHOW Ha3bIBAETCS JOrapu(PMUUECKOM.

o

y=log.x

Puc 1. I'paduku nokaszarenbsHON
U Jjorapu(pMudeckoil pyHKIuii.

O yHKIMIO, 3aJaHHYI0 opMyIToi

v=log.x, 20e a>0, a+ 1

Ha3bIBAIOT J102APUPMUYECKOTl )yHKYUuell C OCHOBAHUEM d.

Hna noxazamenvhot ynkyuu cyujecmeyem 08a Ciyyas nosedeHuss Qyukyuu: npu a>1 u npu

0<a<l. Jlocapugpmuuecxyro ¢pynxyuro paccmompum

y=log.x, 20e a>1

y=log.x, 20e 0<a<l

I'pagpuk pynkyuu

v

I'pajpuk ¢ynxyuu

4
y

—_

y=logux, a>1

y=log.x,

Ceoticmea ¢pynkyuu

Ceolicmea pynkyuu
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1. D(f)=(0;+c0).
Obnacmob onpedenerus — 3mo éce
00nycmumble 3Ha4eHus He3a8UCUMO20
nepemMeHHO20 X.

2. E(f)=R.
Obaacmb 3HaueHus — 2mo ce Oonycmumvle
3HAYEHUs. 3a8UCUMO20 NEPEMEHHO20 ).

3. Bospacraer Ha Bceli obactu

OIpeeIeHUS

Dynkyus Hazvleaemcs eospacmarowell, eciu
OonbUeMY 3HAUEHUIO apeYMeHmMA CIABUMCSL 8
coomeemcmaue Oonbulee 3HAUeHUU HYHKYUU.

4. Ilpoxomut uepes Touky (1;0)

1. D(f)=(0;+o0).

2. E(f)=R.

3. VYOwiBaer Ha Bcelt o0mactu
OIpeieICHuUs
Qynxkyus Haswvieaemcs yovlearoweu, eciu
OONbLUEMY ZHAUEHUIO APSYMEHMA CIABUMCSL 8
coomeemcmaue 60vuiee 3Ha4eHuU GYHKYUU.
4. Tlpoxomut uepe3 Touky (1;0)

Ilpumep 1. Iloctpouts rpadux ¢pyukuun y=/logs(x-2). Onucarb ee CBOICTBa.
Pewenue. I'padux vickoMolt GyHKITMM 1ony9aercs u3 rpaduka GyHkmun y=[ogsx.

X 1/3 3

9

y -1 1

2

I'paduk ynkunu y=Ilogs(x-2) momydaeM U3 IPeIbIIyIIEro CABUroM o ocu Ox Ha 2

eauHuLbl Bupaso (Puc 11).

A A
y
y=logsx y=logs(x-2)
1

0 2

Puc 11. I'padpux ¢pyukum y=logs(x-2).

Ilpumep 2. Haiinute obmacts onpeneneHust GyHkuuu y=Ilogs(6-2x).

Pewenue. O0nacTpio onpeneneHus Jorapu@mMuueckoit GyHKINH SBISETCS MHOKECTBO
MOJIOKUTETBHBIX JIEHCTBUTENBHBIX Yrcel. [[oaToMy aprymMeHT Jorapudma T0JDKeH
OBITH CTpOro OonblIe HYIS. 6-2x>0; -2x>-6, x<3.

Omeem xe(—0; 3)

Hpumep 3. Haitnute o6mnacts onpenenenus Qynkuuu y=logs(x’-3x-4).

Pewenue. x°-3x-4>0.

Pewium nepagencmeo memooom unmepeainos: f(x)= x>-3x-4

X-3x-4=0; x;=-1; x2=4

+ - +
x€(—o0; =1 U (4; +0) O O >
Omeem: xe(—o0; —1 U (4; +0) -1 4
y 2x+6
IIpumep 3. Haiinurte oGnacth onpezeneHus GyHKIUU Yy = logg 5—x10x
2x+6
Pewenue. == > 0
5—-10x
2x+6
Permim HepaBEeHCTBO METOJIOM HHTEPBAIOB. f(X)= Py

2x+6
5—-10x
MMOJIYyYHM:

= 0, ApoOs paBHa 0 xoraa ynciauresns paBeH 0, a 3Hamenatens He paseH 0. T.O.
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2x+6=0u5—-10x#0
x =-3 x #= 0,5

v

xe(—3;0,5)
Omegem: xe(—3;0,5)

IRe
e

=
9]

HpaKTI/I‘leCKaH 4acCTb:

Ne 1 Bapuant Ne 2 BapuaHT
1. Tlocrpoiite rpaduk GpyHKIHUN:

a |y=logs(x—2) a |y=log(x+1)

b |y= —logéx b |y= log%x + 2

1. BbInoJiHuTe AelicTBUA:

Ceoiicmea nozapughmos

Bapuanm 1

A) Bvibepume HoMmep npasuivt

020 omeema

Al Berancnure: log,,160+log,,0,9 12213340

A2 | ynpocrure: 5°7°%° 1) 50; 2) 3; 3) 75; 4) 12

A3 | Berauciure: 2log,12 —log,18 3243142

A4 Harigure 3HaueHue BeIpaKEHUS: 1)1 2) 2,25, 3) 3,75; 4) 4,5
log, (16¢), ecmm log, c=0,5

A5 log 144 4; ; -8 4) —
Haitnure 3HaueHne BbIpaXEHUS: 9 -8 D% 2) 6, 3) |0g512 84 -6

log.12

A6 | Borauciure: log, (24m), ecom log, 3m=38,5 1) 115; 2) -5,5; 3) 19,5; 4) 20

A7 | HaliguTe 3HaYEHNE BBIPDAKEHMS: 1)3,2)73 345
log, %, ecimn log,5=0,2

A8 1) 5 2) 5,2; 3) 4,8, 4) 4,5

1'093% _ 2'090,55

Brranciaure 8

Ceoticmea nozapughmos

Bapuanm 2

A) Bvibepume Homep npasuivh

020 omeema

Al | Beuucnure: log;;110+log,,1,1 123324 -1

A2 | yppocrure: 6°%2 1) 18; 2) 15; 3) 75; 4) 25

A3 Beruuncnure: 109,96 —5log,2 13213 -1L42

A4 | Haiigure 3HaYE€HUE BBIPDAKCHMS: 1) 0,5, 2) 3,5; 3) 15 4) 2,5

16

|Og4?, ecn log, ¢ =—0,5

A5 log,169 6; 2) 7,  4) —
HaiiauTe 3HaYEHHE BHIPAKEHUS: Y +5 1) 6:2) 1 3) log,13+5; 4) -2

log,13
A6 | Beruncnmre: log (100m), ecim logg 4m=7,5 1) 6,5; 2) 4,5; 3) 9,5; 4) 10
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A7

Haiinure 3HaueHne BbIpaXeHUs:

IOgeg, ecin log, 6=0,5
c

13213 -242

log, ¥/5 3
Berunciure 04 09 ¥ +3 3

A8 log, 37 log, , 2 1) 6,5; 2) 5 3) 6,2; 4) 7,5
Breraucnure 64 09,37 -5 oz ) )2 3) )
Ceoticmea nocapugpmos Bapuanm 3
A) Bvibepume HoMmep npasuibHo20 omeema
Al | Beraucmure: 19125+1g8 D12)23)344
A2 | yppocrure: 6°7'°%° 1) 4 2)6;3) 9 4) 12
A3 | Beuucnure: 2log, 3+ log,; 25 132431 42
A4 Halinute 3HaueHnEe BhIPAXKEHUS: 1) 1 2) 175 3) 0,75; 4) 15
log, (27¢), eciu log,c=0,5
A5 log,121 1) 11; 2) 6; 3) log,11+5; 4
Haitnure 3HaueHne BbIpaXEHUS: 9 +5 ) ) ) log,11+ )7
log,11
A6 | Beruucnure: log, (50m), ai€é log, 2m=4,5 1) 8,5; 2) 6,5; 3) 9,5; 4) o
A7 Haitnure 3HaueHne BbIpaXEHUS: 1) -8 2) 6, 3) —34) 4
log, E, ecim log, 4=0,1
C
A8 log, 5

1) 5, 2) 25,2; 3) 151, 4) 4%

Ceoiicmea nozapughmos

Bapuanm 4

A) Bvibepume nomep npasunbrHo2o omeema

Al | Beruucnure: 1og,810—1og,10 122334 -1
A2 | yppocrure: 3%1°%2 1) 54; 2) 48; 3) 8L, 4) 29
A3 | Boruucnure: log12,5-10g,0,1 3213244
A4 Haiinure 3HaueHne BeIpa)KCHU: 1) 12;2)15 3) 0,6; 41,8
log,, (6C), ecim loggc=0,2
A5 5 log,64 1) 2 2)8;3)1; 4) log,4 -2
HaiinuTe 3HaueHune BbIpakeHUs: -2
log, 4
A6 | Berauciure: log, (54m), ecim log, 2m=1,5 1) 4,5 2) -2,5 3)15 4 5
A7 Haiinure 3HaueHue BoIpaXKeHus: H)-3213 242
log, 4?9 ecm log, 7=0,25
A8 , log, 5 1) 4,8; 2) -3 3) 3,2; 4) 10,5
Berauciire 216'096% +7 7
2. OnpenenuTe MHOKECTBO 3HAYeHUH QyHKINHU:
Al Omnpenennre MHOXECTBO 3HaYeHNH QyHKIMH: | 1) [5;+00); 2) (—o0;+00); 3) (—o0;11]; 4) (5;11)
y =11-log, (x+5)
A2 Onpenenure MHOXKeECTBO 3HaYeHNH Gynkumnn: | 1) (L,9]; 2) (—o0;2]; 3) (0;2]; 4) [2;+)
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Y= Iogg(x2+9)

4

A3 Omnpenenure MHOXKECTBO 3HAUCHUU QyHKIUU: | 1) [12;+00); 2) (—0;12); 3) (—o0;+0); 4)
y =12+log, (4-x) (4:12)
A4 Ompenenue MHOXKECTBO 3HaYeHNN QYHKIHH: | 1) (—o0;0); 2) (—o0;+0); 3) [L+0); 4) (0;+0)
y =log, (|x|+1)
A5 Onpenennte MHOXKeCTBO 3HAUECHNH QyHKUMH: | 1) [0;+00); 2) (—o0;+0); 3) (—o0;3]; 4) (0;3)
y =log; (x+3)
A6 Omnpenenute MHOXKeCTBO 3HadeHnH pyHkuumn: | 1) (0;1]; 2) (—oo;1]; 3) (L3]; 4) [3;+x)
3
Y= log, (x* +8)
A8 Ornpezennre MHOXKECTBO 3HaUeHUH QyHKIMK: | 1) (—o0j+00); 2) (—o0;4]; 3) [4;+00); 4) [16;+x)

y =log, (x* +16)

Ilpaxmuueckasa paooma Ne30,31:
MeTtonp! petieHus JorapuMUIECKUX ypaBHEHUN

Llenv padomoi: 3aKpenuTh 3HAHUSA U YMEHUS CTYIEHTOB IIPU PEIICHUH JOrapu(PMUIECKUX

ypaBHCHI/Iﬁ H HCPABCHCTB.

TeopTHUuecKasi YaCTh

Jozapugpmuueckoe ypasnenue

Onpenenenue: Jlorapudmudeckoe ypaBHEHHE — 3TO YpaBHEHHUE BUA
loga b(x) =loga c(x), tnea>0,a+ 1.
VYpaBHeHUs1, CBOASIINECS K STOMY BUAY, TAK)KE HA3bIBAIOTCSA JIOrapu(PMUUECKUMU ypaBHEHUSIMHU.
IIpumep.
Pemnm ypaBHeHue
logs (x* — 3x — 5) = logs (7 — 2x).
Pemenue.
1) [TockonpKy OCHOBaHUS B JIEBOH U MPaBOM YacTSIX OJWHAKOBLIE (PaBHBI 3), TO MBI MOXKEM
OCBOOOJUTHCS OT 3HAKOB JIOTapU(PMOB M MPUNUTH K YpaBHEHUIO BUIA b(x) = c(x):
¥ -3x—-5=7-2x
2) [IpupaBHHBaeM ypaBHEHUE K HYJIIO U TIOJy4yaeM KBaJpaTHOE YpaBHEHHE:
¥ -3x-5-7+2x=0

X-x-12=0
PemmB kBagpaTHOE ypaBHEHUE, HAXOIUM €TI0 KOPHH:
x1 =4, xp=-3.

3) IlpoBepum, Ipu KaKOM M3 IBYX 3HAUEHUI X YpaBHEHUE UMEET CMBICII.

Mp1 yxe 3HaeM, 4To Jorapu(MHIECKoe YpaBHEHHE PABHOCHIIBHO YpaBHEHUIO H(x) = ¢(X) TOJIBKO
B TOM ciy4ae, ecinu b(x) > 0 u c¢(x) > 0. CnenoBaTensHO, BHIBOJAUM JIBA HEPABEHCTBA!
X2=3x-5>0,

7—-2x>0.

[Tpu x = 4 HepaBeHCTBa HEBEPHBI. 3HAUUT, 4 HE SIBISIETCS PELLICHUEM YpaBHEHHUSI.
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[Ipu x = —3 HepaBEeHCTBA BEPHBI. 3HAUUT, 3 ABJISICTCA €IUHCTBEHHBIM PEIICHUEM YPaBHECHMUSI.
Jlozapughmuueckoe nepaserncmeo

Omnpenenenue: Jlorapudhmudeckoe HEPABEHCTBO — 3TO HEPABEHCTBO BUJIA
loga b(x) > loga c(x), tnea>0,a# 1.
HepaBeHCTBa, CBOISIIMECS K 3TOMY BHIY, TAK)KE HA3bIBAIOTCS JIOTapU(DMUICCKUMU
HEpaBEHCTBAMHU.
Ecmm b(x) > 0 u ¢(x) > 0, To:
- ipu @ > 1 norapudmuueckoe HepaBeHCTBO loga H(x) > loga c(x) paBHOCHIIBHO
HEepaBeHCTBY b(x) > c(x);
- ipu 0 < @ < 1 morapudmuveckoe HepaBeHCTBO log, b(x) > loga c(x) paBHOCUIBLHO HEPABCHCTBY
C IPOTHUBOIIOJIOKHBIM CMBICIIOM b(x) < ¢(X)
[Tpumep.
Pemnm HepaBenctBo logs (2x —4) > logs (14 — x).
Pemenue.
1) B ocHOBaHuu 00eux yacTell ypaBHEHUS — OJTHO U TO )K€ YUCIIO 3. 3HAYHUT, MOXKEM yOpaTh
3Hauku Jorapudmos. [Tockonbky 3 Oombie 1, To, caemys mpaBUIy, COCTABISEM CISAYIONIYIO
CHCTEMY HEPaBEHCTB:
2x-4>0
14—-x>0
2x—4>14—x.
Penraem HepaBeHCTBA H MTOJTyYacM:
x>2
x<14
x>6
MBpI BUIUM, 9TO X OOJIBIIIE HE TOJIBKO JIBYX, HO U OOJIBIIE MECTH. 3HAUUT, HEPABEHCTBO X > 2 MBI
YK€ B pacueT He OepeM: eciu x 0oJblie 6, TO ecTeCTBEHHO U Oonblie 2. Takum oOpazom, it
HAC BaYKHBI TOJIBKO JIBA JAPYTUX HEPABEHCTBA, COTJIACHO KOTOPHIM X OoJIbIe 6, HO MeHbIe 14.
OTO U €CTh OTBET:
6 <x<14.

TexcT 3axanuga:

Pemienue JiorapupmMuuecKuX YpaBHEHU U HEPABEHCTB Bapmuanr 1
A) Bvibepume nomep npasunvno2o omeema
Al | Ecnu X, - KOpeHb ypaBHeHHUA log, (6 —2X)=—2, TO 3HaYeHHE 1)52)30;,3)9 46

BBIPOKEHUS X. +5 PaBHO

A2 Haiinue mpou3BeieHne KOPHEN ypaBHEHUS Ig2 X— Ig X3 +2=0 D 1000; 2) 0,01, 3)
0,1 4)100
A3 | Haiinure cymmy xopreit ypasrenns 109, (2X2 +3) —1=log; x 1) -2, 2) 4,5; 3) 2,5;
4)3
A4 Haiinute HanbosbIiee 11e1oe penieHne HepaBeHCTBA 1) -1 2) 4 3) 5; 4)
lo x—2)<lo 6—X -3
9y (x—2)<log y (6-x)

A5 | Hajinure o6macts onpenenenus Gynxmn Y = \/10g,, (4—X) D[3;+0); 2)(—o0;3];
3)[3;4);4) (—oc;4)

B) Hanuwume npasunvhwiii omeem
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Bi Haiinure mpousBeieHue KOPHEN ypaBHEHUS |09 X 2+ |Og 2x 2= |094 2
B2
VYKaxkute KOJIMYECTBO LIEJIBIX PELICHUN HEPABEHCTBA: Iog 1 (3X _1) —2> Iogz X
B3 X+2y =5,
E X - peuie e eHUM
CIIA X, U Y,- PEILICHUE CUCTEMbI YpPaBHEHUHN 10g,, (y . X) 0,5 TO 3HAYEHUE BBIPAKEHUS
2X, + Y, paBHO
C) Ilpuseoume noopodHoe peutenue OaHH020 3A0aAHUSL.
¢ IIpu kakuX 3HAYEHUSX MapamMeTpa a ypaBHEHUE |Og3 (Za —9X) = X HE UMeeT KOpHEH
Pemenue JiorapupmMuuecKuX YPaBHEHU U HEPABEHCTB Bapuanr 2
A) Bvibepume nHomep npasunbHo2o omeema
Al | Ecnu X, - KOpeHb ypaBHEHHUS log,, . (3X+1) =2, TO 3HaYeHHE 1) 45; 2) 20; 3) 4; 4)
BBIPDAKEHUS X, — X, PaBHO 31
A2 2 2 : :
Haiinute npousBeneHue KOpHE ypaBHEHUS Ig X— Ig X -3=0 D 1000; 2) 0,01, 3)
0,1, 4)100
A3 | Haiinure cymmy kopueii ypasaerus 109, (4X2 +32) —2=log,x | D 9, 2)11; 3) -10; 4
3
A4 Haiinute Hauboibiiiee 11e10€ pelieHne HepaBeHCTBA 1) 7, 2) 6; 3) -6, 4)
Iogy (2x+13)< Iogy (5+3x) —7
A5 Haitnure o61acts onpeacIeHus (byHKuI/H/I y= Iogo,s (X +1) 1) (_1; 0); 2)(_]4 O]; 3 )
(—oo; 0]; 4) (—:L' +oo)
B) Hanuwume npasunvhviii omeem
Bi Halinure HauMEHbIINN KOPEHb PABHEHUS |092 X+ |093 x=1
B2
VYKaKuTe KOJIMYECTBO LENIBIX PEILIEHUI HEPABEHCTBA Iog % (X -0, 5) - Iogz (X - 1) >1
B3 3x+2y =5,
E X - 7
CIIU X, U Y,- pELICHUE CUCTEMbI YPaBHEHUU log,, (y . X) _0,25 TO 3HaYEHUE BBIPAKEHUS
2X, + Y, paBHO
C) Ilpuseoume nodpobHoe peuwieHue OAHHO20 3A0AHUSL.
¢ Ipy KakuX 3HAYEHHUAX mapameTpa & ypasHenue 100, (a3 +4 ) —X=0 umeer posHo aBa
KOPHSI

Ilpaxmuueckasa paboma Ne32:
[lepexon Kk HOBOMY OCHOBaHUIO Jiorapupma

HCJ’IBI 3aKPCIINTh 3HAHUA U YMCHUSA CTYACHTOB I10 OCBOCHUIO J'IOFapI/I(l)MOB u

CBOMCTB JIorapupmMuieckoil GyHKIUH.

TeopeTuyeckas 4acTh:

OcHoBHbIE cBOlicTBA JJ0orapu(pmMoB
CioxeHue U BbIYHTaHUe Jiorapudmos

1. logs x + log, y = log, (x - y);
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2. logs x —log, y =log, (x : p).
BoiHeceHue moka3aTelisi CTeNeHH U3 Jorapugma

1. log, x"=n - log, x;

lo x—l-lo X
2. gak _Fn: ga

n_1.
3. log xx™ = - log, x

log. x

log,x =——

I[Tepexo K HOBOMY OCHOBAHHIO log. a

1

log,x = ——
B 4acTHOCTH, €CJIH NOJIOKUTD € = X, MOJYUHM: log. a

OcHoBHOe JIoTapu(PMHYECKOe TOKIECTBO

YacTo B mporecce pemeHus TpedyeTcs MpeaCcTaBUTh YUCIIO Kak Jorapudm 1o 3aJaHHOMY
OCHOBaHUIO. B 3TOM cityyae HaM OMOTYT (POPMYJIBI:

1. n=1log, a"
2.a = D8
JlorapugMuyeckasi eTMHULA U Jorapupmuyeckuii HoOJIb

1. log, a = 1 — 3710 Norapudmuueckas eaAuHUIIA. 3aIIOMHUTE pa3 U HaBcera: Jiorapudm mo
T000MY OCHOBAHHIO @ OT CAMOT'0 3TOI'0 OCHOBAHUS PABEH EAMHHUIIC.

2. logs 1 = 0 — a10 norapudmuveckuiit Hob. OCHOBaHHUE a MOXKET OBITh KAKUM YT'OJTHO, HO
€CIM B apryMeHTe CTOUT elMHUIA — jorapudm pased Hymo! [Toromy uro ¢’ = 1 — 310
MPSIMOE CJIEJICTBUE U3 ONpEeTICHUSI.

| log_ s
Ilepexoa kK HOBOMY OCHOBAHHIO 09,6= log , 4aCTHOCTH, €CJIU € = b, TO Iog ¢ 6= 1,
C
.log, 6=——

U TOTJa: a Iogga '

log, 1,25 5

0,8 _ . _
log,¢3-109,1,25=log s 3- —————=Ilog,;1,25=log, —=-1
0,8 5 4

JlorapudgmupoBanmne — 3To HaX0XA€HUE JOrapu(MOB 3aJaHHBIX YUCEJ WIH BHIPAKEHUH.

b
Mpumep: Haiinem norapupm x =a? - — .

c
Pemenue.

[TocnenoBaTenbHO BOCHOIB3YEMCS Cpa3y BCEMHU TPeMsi OCHOBHBIMU CBOMCTBaMH JIOTapH(pMOB,
KOTOpBIE U3JI0KEHBI BbIlIE (JIorapudM Mpou3BeieHus, JJorapudM 4acTHOTo U jJorapudm
CTETICHH):

b
lgx=Ig(a*> —)=lga*+1lgh—lgc=2lga+lghb-lgc.

c
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IToTeHuMpoBaHMe — 3TO HAXOXKICHUE YHUCE UM BBIPAXKEHUN MO TaHHOMY JIorapudMy yucia
(BBIpaXKeHUs).
[ToTeHnpoBaTh — 3HAYUT OCBOOOKIATHCS OT 3HAUYKOB JIOTapU(PMOB B IIPOLIECCE PELICHUS
norapu(pMHIECKOTO BBIPAKCHHS.

IIpumep:
x=3ad/4b*, Inx=In3ad4b*,Inx=IN3+In a+%(|n4+2|n b),Inx=In3+1In a+%|n4+§ln b,

OtBer: INnXx=I3+1In a+%ln4+gln b.

3

Beinmosinurte gefictBus:

Al

A2

A3

A4

A5

A6

A7

A8

Al

log,160+10g,0,9
Bbluncnure:
52+Iog53
YnpoctuTre:
2log,12—-log,18
Bbluncnure:

Hangute 3HauyeHune
Bblpa>XeHnA.

log, (16¢), ecmm log, c=0,5

log;144 g
log 12
Hanaute 3HadyeHune
BblpaXXeHus:
Bbluncnure:

log, (24m), ecim log, 3m =8,5

Hangute 3HaueHue
BblpaX>XeHUs:

25
log, —, ecom log_5=0,2
c

81"0831/5 _ 2"080,55
Bbluncnure
2 BapuaHT

log,,110+log, 1,1

Bbluncnure:

1)22)13)34)0

1) 50 2) 3 3) 75 4) 12

1)32)43)14)2

1) 12) 2,25 3) 3,75 4) 4
,5

log.12—8:
1)42)63) &5
4) -6

1) 11,5 2) -
5,5 3) 19,5 4) 20

1)32)73)-34)5

1)52)5,23)4,84)4,5

1)12)33)24)-1
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A2

A3

A4

A5

A6

A7

A8

62—Iog6 2
YnpocTtuTe:

log,96—5log,2

Bbluncnure:

Hangute 3HaueHune
BblpaX>XeHUs:

16
log, —, ecim log, ¢ =-0,5
c

Hangute 3HauyeHune BblIpa>XeHUA.

log,169 45
log-.13

Bbluncnure:

log; (100m), ecma log 4m=17,5
HarianTte 3HaueHue

BblpaXKeHUs:

log, %, ecid log, 6=0,5
c

6 410g4 7 . 51080,22
Bbluncnure

1) 18 2) 15 3) 75 4) 25

1)32)13)-14)2

1) -
0,52)3,53)1,54)2,5

log. 13+ 5;
1)62) 7 3) 087 ’

4) -2

1) 6,5 2) -
4,53)9,54) 10

1)32)13)-24)2

1)6,52)53)6,24) 7,5

Ilpakmuueckasa paooma Ne33:

CucreMbl TOKa3aTeNbHbBIX U JOrapu(pMUUYECKUX YPABHEHHI

Heab: chopmMupoBath ymMeHHE pelIaTh CUCTEMbI TOKA3aTENbHbBIX U JIOrapu(HMUUYECKUX
YPaBHEHUI U HEPABEHCTB

TeopeTnyeckas 4acTh:

[Tpu pemieHUN CUCTEMBI, KOTOpasi COACPKHUT MOKa3aTeIbHBIC W JIOTAPU(PMHUICCKHE ypaBHEHUS,
UCTIONB3YIOT TPUEMBI PEIIeHUs CUCTeM (CIoco0 MOACTaHOBKU, CTIOCOO CIIOXKEHHS, 3aMEHY
MIEPEMEHHBIX ) ¥ METO/IbI PEIICHHSI TOKA3aTeILHBIX U JIOTAPHU(PMUICCKIX ypaBHECHUH.

Ilpumep 1. Pemlium cucTteMy ypaBHEHUIA:

32 _ gy,
g \/@ =1+Ig3.
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Pewenue. J1yist nepBoro ypaBHEHUs MPUMEHSIEM CBOICTBA MOKA3aTEIbHOM
(GbyHKIUH, a BTOPOE
32&—\N _ 3 32ﬁ—ﬁ _ 3

ABHCHUC ITIOTCHIOUPYCM:
. PP gy =lg10+193 {lg Jxy = lg 30;

2x -y =4,
Jxy = 30.

BBGI[CM HOBBIC IICPCMCHHBIC!
2a—b=4,
a-b=230.

Pemraem cucteMy MeToa0M MOJICTAaHOBKH, Mojdy4daeM: a = 5 u b = 6. Torna:
Jx=5 & Jy=6

i x =25uy = 36.

3B® _ g1, 3¢ —81, {81 —81,
Iposepxa. lg25-36 =1+1g3; {Ig 30=1+Ig3; |lg30 =Ig30.

BriBoj: mapa uncen (25;36) 1eCTBUTENBHO SBISECTCS PEIICHUEM CUCTEMBI.

a=+x & b=.ly, TOIyYHM CHCTEMY pallMOHAILHEIX YPABHECHHUIA: {

OtBer: (25;36).

Camble IpOCThIE CUCTEMBI JIOTapU(PMUUECKUX YPAaBHEHUMN — 3TO cucmeMyl, 8 KOMopwlix 00a
ypasHeHus ceodsamcs K npocmetivium. B nanpHeleM noiaydyaercss 0ObIYHas CCTEMa U3 IBYX

ypaBHCHI/Iﬁ C ABYMS HCHU3BCCTHBIMU, KOTOPYIO MBI YK€ YMCEM pCIlIaATh.

{log: (x+3y) =2

IIpumep Takoil CUCTEMBI: logs xy =1

Emé onuu TN cucteM Jiorapu(MUYECKUX YPaBHEHHUI — 3TO CUCHEMbl, KOMOPble C800SIMCsl K
{ log,x —log;y =2

N .l4log,x —5logzy=7
00bIYHBIM ¢ NOMOWbIO 3amenbl. [TpruMep Takol CUCTEMBI: 2 ! .

IIpumep 2

log z(2y—x) =2

{lngl(}r —x)=-2
Pemmnrth cucremy ypaBHEeHHMIH: z .

Kak Buanm, o6a ypaBHEHHs SIBJISIOTCS POCTEHIIMME, TOITOMY HUCIOIb3yEM OIpe/IesieHIe

Jorapugma 1 mojay4aeM CUCTEMY JIMHEHHBIX YPaBHEHUM:

2y —x = [M’E)z
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y—x=4
bl
—x =4
i
x = —3

Ilposepra: (=31) _ HOJIXOJTHT.
Orser: (—3i1),

IMpumep 3

log,x —logzy =2

Pemuthb cucremy ypaBHeHMii: {4 log,x —5log,y =7,

Kak BHUOUM, IICPEMCHHAA x B CUCTCMC BCTPCUACTC TOJIBKO B BBIPAKCHUUN ngZ x, a

nepeMennas ¥ TOJIBKO B BBIPAKEHHUH logyy, [I03TOMY C IOMOIIBIO 3aMEHBI: log,

, log;y =b JIaHHAsl CUCTEMA CBOJUTCS K CUCTEME JIMHEWHBIX YPaBHEHMIA:

{a—b=2

dg —5b =7

{ a=b+2
4b+8—-5b=7

{a:=3

b=1

x=23

=3
Ilposepxa:

(8:3) _ [IOAXOJIUT.
OTBGTZ{E; 3) )

IIpakTH4eckas 4yacTb

1. Pemmre cucremsl torapuMuyeckux ypaBHEHUI:
1 BapuanT

x=4a
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a {Iog o(y)=2-+l0g; 2, Omesem  (6;3); (3;6)

log,(x+y)=2;
2 BapuaHT
logs(x-y) _
3 =1 Omeem - (2;1).
log,(2x—1)+log, y =1;
1 BapuaHT
3".27 =576,
Omeem . (2;6)

8
log ,(y—x)=4;
2 BapuaHT

Lg(x+y) _
2 {10 50, Omeem :(4,5;0,5)

lg(x—y)+lg(x+y)=2-Ig5.
Ilpakmuueckasa padoma Ne34:
Cucrtembl Jorapu(pMUYECKUX U TTOKA3aTeIbHBIX HEPABEHCTB

Hesn: 3akpenuTs u 0TPAaOOTATh HABBIKK PELICHUS CHCTEM JIOTapU(MUIECKUX U
MOKa3aTeIbHbIX HEPABEHCTB
Teoperuyeckas 4acThb:

VYcnoBue, Korja CTaBUTCA 3a/1a4a HAUTH MHOXKECTBO OOIIUX PEHICHUN ABYX WU
HECKOJIbKUX HEPABEHCTB C ABYMs UJIHM OoJiee IEpeMEHHBIMH, HAa3bIBAIOT CHCTEMOI HEPaBEHCTB

Pemuth cucreMy HepaBeHCTB — 3TO 3HAYUT HAWNTU MHOKECTBO BCEX OOMIMX JI1 000MX
HEPABEHCTB

peLeHui.

Pemenunem cuctemMbl HepaBeHCTB HA3bIBAIOT 3HAUEHUE MIEPEMEHHON, KOTOPOE KAXKI0€ U3
HEPaBEHCTB CUCTEMbI 00paIllaeT B BEPHOE YUCIOBOE HEPABEHCTBO.

YToObl HATH pelleHne CUCTEMbI HEPaBEHCTB, HAJI0 HAWTH TIepeceYeHre MHOKECTB
BXOJISIIIIMX B HEE HEPABEHCTB

[Tpumep 1
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pewumb CucmeMy HBPGBEHCmB.
{ 72:.:—1—1 ~ 49

22 —4 >3
PeweHue:
npedcmasum 49 e sude cmeneHu ¢ ocHosaHUeM T 8 NepeoM HepaeeHCMee.

{ﬁﬁ4>7ﬁj{%+1>2
2¢ —4>3 9 —4>3

Tky= 7 (7 > 1) eospacmarowjasn pyHkyus, 3HaK HepageHCMea He MeHsemcs.

2z >2—1 2z > 1|: 2 x> 05
= =
2z > 3+4 22 > T|: 2 x> 35

X

— QTR GG
0,5 35

Omeem: = < (3,5; +o0).
[Ipumep2

pewumes cucmemMy HepaeeHcms:

{log_l (5z—1) >0
3

2¢+4 > 3
PeweHue:

1
1. 8 nepeom HepaseHcmee npedcmasum () 8 sude nozapupma ¢ 0CHoBAHUEM 3"

{logl(5m1)>logll {5:3_]{1
3 3 = -

2z +4 > 3 2z+4>3

1
T.ky = log, t y6eiearowas (0 < 3 < 1), 3Hak HepageHcmea MeHsemcs.

3
{m§1+1 {mszhs {m§m4
=¥ =

2z >3-4 22> —1):2 z > —0,5
——— IR
-0,5 0,4
z € (—0,5; 0,4].
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2. O/3. BolpaxceHue nod 3HaKOM N102apudmMa d0NXHO 6bIMb NONOKUMENbHLIM:
Sc—1>0;

S >1|:%5;
z > 0,2;
z € (0,2; +00).

3. [lpogepuM npuHAONEIHOCMb MHOXeCmea peweHull cucmems! O43.

{w € (—0,5; 4]
z € (0,2; +00)

———— AT
0511021114

Omeem: z € (0,2; 4].

IIpakTH4eckas yacThb:

1 BapuaHT 2 BapuaHT

Pemutes cucteMbl

171,'2 3z — 172.1" 6

1 1
52z+1 < 95 522+1 > 25
15xz—lm — 1522

4 4 1

logll{zlgj — 1) >0 1096(533 — l) >0

2 2
{logl :1322509_1 36 —log, 4 {Iogl ;BQZEogl 32 —log, 2
3 3 3

logg 6(3z — 1) < logg (8 + 4)

{ logy 5(22 +3) > logy 5(z —2) logy 5(2z +4) > logs o(z — 3)
logg(4x — 1) < logg(8x + 4)

101



4 PeLLn CMCTeMy HEPaBEHCTB: 4 PeLun cMcTeMy HepaBeHCTB:
51‘2—3.1’—?6 < 25 7.1‘2 4z—3 49
log, (z2 + 6) > log, 5z log, (z*+3) > log, 4z
3 3 6 6
Bui6epy NPaBUbHLI OTBET: Bbibepu NpaBubHbI OTBET:
O(—4;2]U[3;7) O (-1; 5)
O (2; 3) O (—o0; —1) U (5; 400)
O apyroii oteet O (1;3)
O [2; 3] O apyroii oteet
O (47 O[3
O (—o0; 2] U [3; 400) O (-1;1JU[3; 5)
5 5 .
Pewwn cuctemy: Pewwn cuctemy:
1122-2 > 112%-1z g2z—12 > gz*—6z
2z-+1 2z+1
l ] l < L
(ln) =~ 100 (9) 2 ;|
Bbibepn npaBunbHbLIA OTBET: Bbibepu NpaBu/bHbIA OTBET:
O O apyroit otget
O =z € (0,5 1] U [2; +00) Oz € [2; 6]
Oz € (—o0; 0,5) O z € (—o0; 0,5)
O apyroii oteet Qo
Oz e [1;2] Oz € (2;6)
O;r, ¢ (l; 2) O z € (0,5; 2 3 '() *’_)C)

Ilpakmuueckan paboma Ne36: UucioBasi OKpy>KHOCTb Ha KOOPJIMHATHOMN INIOCKOCTH
Hean:
— BBEJICHHUE MOHATHUS TPUTOHOMETPUUYECKON OKPYKHOCTH U IOBOPOTA TOYKM BOKPYT Hayasa
KOOD/IMHAT;
3agauu:
- YMETh ONpEeAEIATh KOOPAMHATHI TOUKH, JeKallleil Ha TPUTOHOMETPUYECKON OKPYKHOCTH;
- OOBSICHATH 3aBUCHMOCTb YIJIa OT MOJIOKEHNS TOUYKH Ha TPUTOHOMETPHUECKOI OKPY>KHOCTH;

Teoperuyeckast 4acTh:
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JlJ1s1 onMcaHusl MHOTUX PU3UYECKUX MPOIECCOB 0OBIYHBIX
ajrebpauyecKux BbIpaKEHUU ObIBaeT HeNOCTAaTO4YHO. B
0COOEHHOCTHU 3TO KacaeTcs KoJiebaHuH u
pacnpocTpaHeHUs BOJIH. 3/leCb Ha NOMOLb (QU3UKaM
NPUXOJUT TPUTOHOMeTpHUsl. CeroHsI Mbl MO3HAKOMHUMCS C
0a30BbIM MOHSATUEM TPUTOHOMETPUU - C €EJAUHUYHOU

OKPY>KHOCTBIO.

COOTHOIIEHHE YUCIOBOW OKPYKHOCTU U KOOPJAMHATHOM MJIOCKOCTH

Kaxxnas Touka 4nciaoBoi OKpY>KHOCTH UMEET B KOOPJAUHATHOM INIOCKOCTH CBOM KOOPJIMHATHI.
Haiiném cHavana KOOpAMHATHI TEX TOYEK KOOPAMHATHON INIOCKOCTH, KOTOPBIE MTOIYYEHBI HA
MaKeTaX YUCJIOBOU OKPYKHOCTH.

Touka M(E) — cepeauHa I yeTBepTK.

Onyctum nepnesgnkynap MP Ha npamyo OA u
paccMoTpuM TpeyronbHUK OMP.

Tak kak ayra AM coctaBnseTt nonosuHy ayru AB,
To 4MOP=45°,

3HauuT, TpeyronbHuK OMP — paBHoGeapeHHbIi
NpAMOYrofbHbIA TpeyroneHWk h OP=MP, T. e. y
Touku M abcuwcca u opavHaTa paBHbl: x = V.

TaK Kak KoopAWHaTbl TOUKW M (x; y) YOOBNETBOPSAIOT
YpaBHEHUIO UMCNIOBOW OKPYXHOCTH x? + y? =1,

TO A5 UX HAXOXAEHUA HYXXHO pPelwnTb CUcTeMy
YPaBHEHMIA:

[xz +y% =1,
X =7y.

IToncraBuB X BMecto V B MEPpBOC YPAaBHCHUC CUCTCMBI, IMOJIYIHUM CIICAYIOIICC PCILICHUC:!
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2x% =1
1
2

x —_——

2
1 \E
X=——=—
V2 2
V2
=X =—
y 2

[Ipu pereHny y4uThiBaeM, 4To abcuucca TOYkd M MOJIOKUTENbHA.

T
[MTonmy4niu, 9TO KOOPAUHATEI TOYKA M, COOTBETCTBYIOIIECH YUCTy 4 , OyayT

VZ W2
2" 2

M) = M(

AHaNIOTrHYHO MOKHO MOJIYYHUTb KOOPAUWHATHI U APYTHUX TOUYCK IIEPBOTO MAKETA YHUCIIOBOM
OKPY’KHOCTH, YUUTBIBAA TOJIBKO 3HAKU KOOPJAWHAT B KB_)KI[Oﬁ YCTBCPTH.

[TosryueHHbIEe pe3yabTaThl 3alUILIEM B TAOIHILY.

Touka OKpYXHOCTH
0 E - 3—“ i) 5—“ 3—ﬁ 7—?1 2n
4 2 4 4 2 4
5 'Y ey f
Abcuumcca x 1 v2 0 _v2 -1 _v2 0 V2 1
2 2 2 y)
fa 'Y e fa
OpauvHata y 0 vz 1 _v2 0] _v2 -1 V2 0
2. 2 2 y)
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Paccyxgaem aHanoru4yHo ansa To4ku M, ecnm Tenepb OHa COOTBETCTBYET Yvcny TE[.

TpeyronsHnk MOP npsMoyronbHbld. Tak kak ayra AM cocraenser
TPETLIO YacTb Ayru AB, To AMOP = 30°.

KateT MP nexuT npoTuB yrna 30 rpagycos B NpAMOYrofibHOM
TPeYroNbHUKE, 3Ha4uT, PaBeH NONOBUHE TMNOTEHY3bI, T. €.
opavHaTa Touku M paBHa

+yi=1

12

-0

* 2
_ i 3 43
X = 4 JaT 2

MpW pelleHn YUUTEIBaEM, UTo abcuncca Toukn M NONOXKUTENbHA.

Monyynnu, UTo KOOPAWHATbLI TOUKKU M, COOTBETCTBYIOLLER Yncny E, 6yayT M{E) =M (”’;_—3;%).

AHaNIOTru4HO MOKHO MOJIYYHUTb KOOPAUHATBI U APYTHUX TOUYCK BTOPOI'0 MAKETa YHUCI0BOH
OKPY’KHOCTH, YUUTBIBAA TOJIBKO 3HAKU KOOpPJAWHAT B Ka)K,Z[OfI YCTBCPTH.

HOJ'IyLIeHHBIC PE3yJbTAThI 3aIIUIICM B Ta6J'II/II_[y.

TouKa OKpYXHOCTK

T n 2T 5n 7 41 5m 11w

6 3 3 6 3 3 [
Abcumcca x E - —— _ ﬂ _r2 S — E

2 2 2 ? 2 2 2
1 | V3| V3 1 1 V3 V3 1
OpanHaTta — i i — —— _" _ ——
PA Y 2 2 2 2 2 2 2

ITpumepl:
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~ " 451
HalTu KoopAWHAaTY TOYKKW YACIOBOW OKPYXHOCTH: P(T].

PeleHwe:
T.K. uncnam t U t + 2m = k,re k — uenoe 4HUCI0, COOTBETCTBYET OHA W Ta e TOYKa YWCNOBOW
OKPY)KHOCTH TO:

tom 10+5 10 +51T 5TI+ 2 5
—_— = — & = _—= H
g~ 0+ Ty T e

45 " 5
.3Ha'--llr1T,r yncny Tﬂ COOTBETCTBYET Ta Xe TOYKa YUNCNOBOW OKPYXHOCTK, YTO U YKUCny TH .

5 457 \.‘E \.‘E
[MocMoTpeB 3HayYeHue TOYKK B Tabnuue, nonyyaem: P(T) = P(—?;—?
MpumMep 2.
- " —-37m
HalTh KoopaAWHaTY TOYKM YMCNOBOW OKPYKHOCTK: P( ; ).

PelweHwne:

T.K.ycnam tut + 27 = k, roe k'Ll,EﬂUE Yyucno, CU’OTBETCTBVET 0OHa W Ta Xe ToYKa HHCﬂOBUﬁ
OKPY>HOCTH TO:
—37m 1241 1P L 6
= — —) & = — _—= — [ — .
3 (12+3)=m m-3 =3 T2rx(=6)

—-37 " -
3HauuT, yncny Tﬂ COOTBETCTBYET Ta M€ TOYKa YMCNOBOWU OKPYXHOCTW, 4YTO W YuCny ?E, a yucny —

5
g COOTBETCTBYET Ta Xe TOUKa, YTO K ?’I

5
nDCMDTPEB 3HAYEHWE TOYKK ?ﬁ B Tabnuue, nonydyaem.

) )

[pumep 3.
1
Haiiti Ha 4nCI0BOM OKPYKHOCTH TOYKH C OPAUHATON Y=3 U 3aIMcarh, KaKUM yuciaaM f OHU
COOTBETCTBYIOT.
¥
PelieHune: A
MNpsiMasi 91cIoBy0 OKPYXHOCTb B TOYKax M u P. Touka M - '___.-B
=k |2 N
COOTBETCTBYET UMUCny g (¥3 paHHBIX Tabnuubl). 3HauuT, 1 —5"5 4 M
nobomy yncny suaa: §+ 2m » k. Touka P cooTBETCTBYET P %
5 5

yuecny ?ﬁ, a 3HauyuT, u nobomy Yyucny Buaa ?ﬁ + 2m * k. < A -
Monyunnu, Kak 4acTto roBopaT B Takux cryyasax, ABE Cepuu )'
3HAYEHUHN: \
Tiomeku=+4+2m=k 'S

5 & . "".n-fl.-f"

5
OTBeT : t =~ +2m*kut=""+2m~k. |

[Ipumep 4.
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o . o X =
HaiiTi Ha 4yiClIOBOM OKPYKHOCTU TOYKHU € abCLUCCOM

quciiam  OHU COOTBCTCTBYIOT.

V2
2 W 3ammcarb, KaKuM

PelweHue:
2
MNpsamasn x = — *? nepecekaeT YMCNOBYIO OKPYXXHOCTb B TO4YKax M u P. HepaBeHcTBy x =
\-"E
T 7] — -, COOTBETCTBYIOT TOYKM Ayri PM. Touka M cooTseTcTByeT
™t 3w
" :!E B uucny —- (w2 paHHbIX Tabnuubl). 3HauuT, n nbomy uncny
i - 2 -3
™ BUAa —— + 21 = k. Touka P COOTBETCTBYET UMCny —, a
M ‘\\ 4 P
3
3HauuT, 1 nobomy uucny BMaa —Tﬂ + 2m = k.
c 4 E am 3n
). Toraa nonyyuM -t 2rxk < t=——+ 2rk.
N 4
/ / A an an
. - OtBeT: ——+2m+k =t <—+ 2nk.
2 D)
[IpakTHueckas 4acTb:
1 BapuaHT 2 BapuaHT
1 Halitn koopauHaTy TOYKH YHUCIOBOM Haiitn xoopauHaTy TOUYKY YHUCIOBOU
P y P. y
6l 5247
OKPY’KHOCTH: P( 6 ) P(_ )
Py’ : OKPY’KHOCTH: 3
2 Haiit Ha 4nCI0BOM OKPYKHOCTH Haiit Ha 4nCI0BON OKPYKHOCTH
__1 o V2
L ¥Y=—z TOYKHU C OPAUHATON Y = — U
TOYKHU C OpIUHATOHN in 2
3anmcarh, KAKUM YHCIaM | OHHU 3aNucaTh, KAKNM YuCIaM I OHH
COOTBETCTBYIOT. COOTBCTCTBYIOT.
3 Haiit Ha 4nCI0BOM OKPYKHOCTH Haiit Ha 4nCI0BON OKPYKHOCTH
1 V2
V= —- Hy > —
TOYKH C OPJIUHATOM y 2| TOYKH € OpZIMHATON Y = =5~ H
3aIMcarb, KAKMM yuciaam I OHH 3ammMcarh, KaKUM 4uciiaM f OHU
COOTBETCTBYIOT. COOTBETCTBYIOT.
4 HaiiTi Ha yncaoBOM OKPYKHOCTH HaiiTi Ha YnuCI0BON OKPYKHOCTH
pyx Py’
2 . V2
. ¥ TOUYKH C a0CIIHCCONX => — W
TOYKH C aOCIIMCCOM 2 u 2 .
3amucaTh, KaKuM 4uciiaM f OHU 3amucaTh, KakiM HHCTaM 1 OHH
COOTBETCTBYIOT. COOTBETCTBYIOT.
) 0O0603HaubTE HA YUCIOBON OKPYKHOCTHU O0603HaubTE HA YUCIOBOI
TOYKY, KOTOpasi COOTBETCTBYET OKPY>KHOCTH TOUKY, KOTOpast
JTAHHOMY YHUCIy, U HaluTe eé COOTBETCTBYET JJaHHOMY UHUCIY, U
JIEKapTOBBI KOOPUHATHI: HaluTe e€ AeKapTOBBl KOOPIUHATHI:
T T 3m T T 51 T
= 2)= 3)— 4)-— DT 2)— 3)— 4)-—
2 3 4 6 4 6 4
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Ilpakmuueckasa paboma Ne37: PanuanHasi u rpajycHasi Mepa yria

Lenb paboter: [I0BTOPUTH TPUTOHOMETPHIO TPEYTOJIBHUKA, BBECTH TIOHSTHE yIJIa TOBOPOTA,
II0Ka3aTh CBA3b MEXAY PaJMAHHOU U I'PaJlyCHOM MEpPOH yIia, HAy4UThCS IEPEBOAUTH PaUaHbI B
rpajychl © HAOOOPOT.

CTyaeHT 10JIKeH

e 3HATH:

o [loHsATHE O pagaHHOM U3MEPEHUH YIIIOB

e Uemy paBeH 1 panuan

o ®opMynel Iepexoaa U3 paguaHHON Mepbl B IpayCHYI0 U Ha000pOT
YMETb:

e [IepeBoauTh yromn U3 rpasyCHON MEpHI B paJaHHYyIO

 BEINOIHUTB Nepexos OT paAuaHHON MEPHI YIJIOB K I'pagyCHOU

* BBIITOTHUTB IIEpEeXoA OT TpagyCHON MEpHI YIJIOB K paJuaHHON

o BBIUMCIIATE IMHY IYT'M C UCIOJb30BaHUEM 3HAYEHUH YIJIOB B paJvaHax

e BriunciiaTe momaas cekropa

o CTpouTh yIJIbl HA OKPY’KHOCTH

TeopeTnveckasi 4acTh:

IleHTpaJBHBINA YyroJ, ONUPAIOIIMHCA HA AYry OKPYKHOCTH, JJIMHA KOTOPOM paBHa
panuycy 3TOi OKpYXHOCTH, Ha3blBaeTCs paduaHom, TOUHEE — YIJIOBBIM paJInaHOM, a 3Ta Ayra
— 0Y208bIM PAOUAHOM.

JIIiHa OKPYXKHOCTH paBHa 27T, rjie 7 — JUIMHA Paguyca, IO3TOMY OKPYXXHOCTb JIFOOO0ro

2 __ 0
— = AT
pamuyca COACPXKUT OJHO U TO SK€ YHCIO JOYrOBBIX pajuaH, a HMEHHO .

CJ'IC,[[OBE[TCJ'ILHO, 2n YIJIOBBIX  paduaH COACPKUT OKPYKHOCTb 1I000r0 paanyca, 3HAYUT,
BCJIMYHMHA YTJIOBOTO pailnaHa HEC U3MCHACTCS IIPU NU3MCHCHHUHU JJIMHBI paainyCa OKPYKHOCTHU:

a0 =T
| pagnan 2= = ol
Ecnu yron conepkut (v paguaH, TO €ro rpajaycHoe u3Mepenue (1) MOKHO HaluTH 1o GpopMmyiie:
180"
(L = (y.

T
PemuB 3T0 ypaBHEHHE OTHOCUTENBHO (¥, ToJydaeM (HopMyiTy AJisi HAXOXKAECHUS paJiuaHHON Mephl
(r¥) yryia mo U3BECTHOM €ro rpaaycHoi mMepe (it):

i 3
¥ = ——il.
L&)
[Ona nepesoga yrna us paguaH B rpagycbl
ucnonbsyetca popmyna:
Uy, * 180
1

Tpaa.

[Ons nepesoga yrna U3 rpaaycos B
paguaHbl ucnonbayerca dopmyna:

O °T

%az = T1gp

3aecb a,,, —3TO BE/IMYMHA yINa B
pagvaHax,a o,,,, — Be/M4nHa yrna B
rpagycax.

IIpumepsl ¢ pelieHUSIMHU:
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[Tpumepl. BoimoaHUThs nEpexo1 OT paAuaHHONW MEpHI YTII0B K IpaayCHON
Pemenue
Bripazuts B rpagycax 4,5 pan.

1pao = 180° 4,5pad =4,5- 1807 _810° 258°
Taxk xak . TO T 7
[Tpumep 2.
BrInonHuTe epexos OT rpayCHONM Mephl YIUIOB K paJuaHHON
Pemenue

Haiitu paguannyto mepy yria 72 °
1°:ipaa 72°=72-1paa:2§paaz1,3paa

Tak kax 180 , TO 180
ITpu 3amucy paguaHHON Mephl yriia, 0603HaYeHUe «Pajl» YaCTO OMYCKAIOT U 3AMKUCHIBAIOT
27
72°=—
5

Iim
[pumep 3. Hality 1yinHy Ayru OKpyXKHOCTH paanyca 6 cM, eciu eé paJuanHas Mepa 4,
Pemenwue: Mcnons3ys popmyny ! = @R |
Im
l = aR=6— =45 (cM)
MNOJYy4YHUM: 4
Otser: 451 (cr),

[Ipumep 4. HaliTu nomaas cekropa, eciiu paanyc okpykHoctu 10 M, a paguanHas mepa
O

LOCHTPAJIBHOI'O yTIJIa ﬁ

Pemenue:
S—Rzo: S=%'Q=12"2—:§=45ﬁ(}1}
[To popmyne ~ 2~ BBIYMCISAEM
OtBert: 45 T M?
3ananme:
1 BapuanT 2 BapuaHT

1 Bripasuts B paguanax BeJM4YUHbI | 1 Bripasuts B pagraHax BeJIMYUHBI
YIJIOB: YIJIOB:
30°; 45% 270°; 360°; 36 °; 135 °; 60°; 90% 540°150°; 240°,225°;
-810°;20°; - 150 °;2160%210° 120°; 800°; 44°; 156°; 625°.

2 Haittu rpagycnyto mepy yria, 2 Haittu rpagycnyto mepy yria,
paavaHHas Mepa KOTOporo paava”Has Mmepa KOToporo
paBHA paBHa

I sm 7w 5w 4w sm 7w 7w 2m 8w sm _om
5, 85 107 18] 90 7 S 123 5;9; 55 3; 15
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Ne | Buipazure B paauansoii | Beipasute B rpaaycwoii | Onpeaenure, YoM
MCpC BCIIHYHHBI YTTIOB. MCPC BCIIHYMHHBI YTIIOB. KaKoii HYCTBCPTH HABIACTCH
YIrojl o, €CIIH.
. 1;165°; 1800". _Bx xSz ~216'; 103; - 10",
6812
2. 10°; 145"; 8000". 103;—%; IGTE' -4 —125"; 11",
3. 15°;175°; 2100 x, Tr 257 -3187; 91; -7..
12" 6 4
4. 20°: 210°; 3000, 4z, Nz, -415;102°; -%.
37 6
5. 25°;225°; 2700 9q: 207 57 -208"; 104°; -9,
] 3 ] 8 -
6. 50°; 235°; 7200, _ 25z Sz iz -214°; 512°; 12"
4 127 6
7. 55°:180°; 500", mm_lﬁTx;%. -200"; 613 13",
8. 60°;270"; 800", &, _3x 31 -117°; 814°; 14",
36 10718
9. 65';300"; 9000, Tr 3z 57 ~113"; 800°; -15".
6 4’ 12
10. 70°:135°; 9100 ap: O%. 27 ~101°; 902°; -16".
3 8 | 4 =

Ilpaxmuueckaa paboma Ne38:

Haxoxnenue 3HaueHHi CHHyCa U KOCUHYCA, TAHT€HCA U KOTAaHT€HCA

I.Ie.m;: 3aKpCIUTh HABBIKU HAXOKACHUA 3HAYCHUH CHHYCa U KOCUHYCA, TAHI'CHCA U KOTAHI'CHCA
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PaccmoTpuM nepByro 4eTBEPTh KOOPAUHATHOW MIIOCKOCTH € IyTOM €AMHUYHON OKPYXKHOCTH.

BossMeM npousBosibHyI0 TOUKy Ha ayre M(t). Halinem abciuccy u opaunaty Touku M(t)=M(x;

y)-
]
- Kocunycom wuyumcna t Ha3pIBalOT aOCIUCCY
ML) TOYKH t 1 0003HAYAIOT COS t.
Cunycom uncia t Ha3pIBatOT OpJAUHATY TOUKH t
1 0003HAYaIoOT Sin t.
=T N
in
<
om
ectn M(t)=M(x; y), TO
X =cost,
= y=sint.
0 05 1 LA
cos t Puc. 1

3aganne 1. Ilo pucynky 1 ¢ mnomonibio

N300pakeHHOMN JTMHEWKU ONpeeNIuTh MPUOIMKEHHO 3HaueHuss cost=_, sint=__ . Pe3ynbTar

3alIMIIUTE B TCTPAOH.

DTO ke MPOoeIaiTe 1Mo pUCYHKY 2 1i71st Touek M1, M2, M3, M.

M1

12

e

Puc. 2
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3amanwme 2. [To pucynky 3 onpenenure yemy paBHbl (1BapuaHT -HEeYeTHAS HyMepanusi, 2i-

. . T T T . T T . .
quHaa)st, cosz, cosg, sin E,cos?sm 0, sin 1, cosO, cosl.

y
15 .
N 3
2 T
NG 4
2
T
1 6
Z
0
|
: T
Z 2 2
Puc. 3

Cnpaska. Hayano y4eHHI0 O TPUTOHOMETPUYECKHX BEIMYMHAX OBLIO MOJoXkeHOo B MHauw,
HauuHas ¢ [V — VI BB. UHauiickue ydyeHble BIIEpBbIE B HAyKe CTAIN yIOTPEOIATh JTUHUIO CUHYCA
KaK TOJIOBUHY XOP/Ibl, U COCTABUJIH TIEPBBIC TPUTOHOMETPUUYECKHE TAOJINIBI CHHYCOB (TIOJIYXOp/).

[To mpumepy MHAMMCKUX MaTeMaTUKOB paCCMOTPUTE Ha PUCYHKE 4 JIYK C
HATSHYTOH cTpenoi. I'peueckoe CIIOBO xopode, OT KOTOPOTO MPOUCXOAUT
TEPMUH «XOpJa», OYyKBaJlbHO O3HA4YaeT «TeTHBA JYKa», «CTpYHa».
WNHpuniickue yyeHsle BIEPBBIC

Puc. 4 IIPEUIOKUIIN PACCMATPUBATh BEIIMYUHY IOJIYyXOP/bl, KOTOPYIO Ha3BalIH 0JCUBA.
ApaOckue MareMaTWkH, KOoTopble mozxke (HaunHas c VIII B.) ocBamBanmu HakKOIMJICHHbIE
MaTeMaTHYeCKue 3HaHUs, MMCAJIU CJIOBO OXxcuéa B apaOCKON TPAHCKPUITLUH KaK 0o#catih, KOTOpoe
JIOCJIIOBHO O3HAYaeT «I1a3yxa». BmecTe ¢ BOEHHBIMU 3aBOEBaHUAMU apaOOB CIIOBO «I1a3yxa» JUis
0003Ha4YeHMsI MOTYXOpAbl B Tpuronomerpuu nomnaio B EBpony (X — XI BB.), rae eBponeiickue
YUEHBIE IIEPEBENIN €r0 Ha JAaTblHb KaK «CHHYC». JTOT TEPMHUH COXPAHMJIICS 10 HACTOSILErO
BpPEMEHH, HO OH NPUMEHSETCS HEe TOJIBKO B MaTEeMaTHKE: ceifiuac B MEAMLIMHE 3a00JIeBaHUE Ma3yX
HOCA Ha3bIBalOT CUHYCUTOM. CIIOBO «KOCHHYC» — 3TO COKpAICHHE JIATUHCKOI'O BBIPAXKECHUS

complementy sinus, T. €. «IONOJIHUTENBHBIN CHHYC)» UJIH, HHAYE, «CUHYC JIOTIOJTHUTEIIHON 1yTH»

. . T
B€Jlb B TPUTOHOMETPHUU JCUCTBUTEIBHO PABEHCTBO COSt = SII’](E -1).

3ananue 3. Tect (3anuiuTe B TETpaAsX OTBETHI B BUAE la, 2a,...)
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Brruucnure u ykaxxure a |6 |[B |[r |n|e |x|3
OTBET o3 |11 51213
2|2 |4 4
1 ]
Pl sin?Z ycos? X
3
2B .o T 2 T
sin? = +cos? =
4
§:] .o T 2 T
sin? = +cos? =
3 3
2 ]
B 2-sm2%+coszo

3amanue 4. Ha okpyxkHoctu nana touka M(t). M3BecTHBI cMHYC M KOCUHYC 3TOil Touku. K
OKPY>KHOCTH 4Yepe3 TOYKYy A TPOBENIM KacaTelbHYyl0, KOTopas mneprneHaukyisipaa Ox (puc. 5).

Bripaszu AK depes sint u cost (HCIIOB30BaTh MOI00ME TPEYTOILHUKOB).

Puc. 5
-
K
TaHreHcom quciia t Ha3BIBAIOT 4HCIIO,
5 sos - W COOTBETCTBYIOLIEE JUIMHE OTPE3Ka MPABOM KacaTelIbHOM,
3aKioueHHOro Mexxay Ox u mydom OM u 0003Ha4aoT tg
sint
t.
Kako#l BBIBOJ TBHI MOXKEIIL COeNaTh M3 3adaHud 4 u
5 e OmnpeneNeHus TaHreHca?

3apanue 5. Ha okpyxHOCTH naHa Touka M(t). MI3BecTHBI
CHHYC M KOCUHYC 3TOU TOYkH. K OKpykHOCTH depe3 TOuKy B mpoBenu kacarenbHyr0, KOTOpas

nepnenaukyispHa Oy (puc. 6). Beipazu BK uepes sint u cost.  Puc 6

Mt}

sint

Cos t

Koranrencom uncna t Ha3bIBalOT YHUCIO, COOTBETCTBYIOIIEE [AJUHE OTpE3Ka BEpXHEH
KacaTeJIbHOH, 3aKmoueHHoro mexay Oy u mydom OM u 0603HaqaoT ctg t.

Kakoii BBIBOJI Thl MOKEIIIb CAENIaTh U3 3aJaHusd 5 U ONpCACIICHUA KOTaHreHca?
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Cnpaska. I1oHATHS «TaHT€HC» U «KOTAHIEHC», KaK U MEPBbIE
TaOJIUIIBI 3HAYEHUH STHX HOBBIX TPUTOHOMETPHUECKUX BEIMYHUH,
pOOMINCH HE M3  PAaCCMOTPEHMS]  TPUTOHOMETPHUUYECKOM
OKPY)KHOCTH, @ U3 YYEHHUS O COJHEUHBIX YacaX — T'HOMOHHKH.

Tepmun tangens (0T JIaT. KacaromUHcs [OTPE30K KacaTeIbHOM])

- e B ObLI BBeAeH TOJBKO B 1583 r. maTckuM MareMaTukoM Tomacom
dunkoM.
05 " 3aganue 6. Onpenenure YUco.
1
05 2]
1 BapuaHT 2 BapuaHT
1 |tg0=_, 1 jtgMs=_,
2 tgM;= , 2 s
£ BV “ligl= .
2
Kaxk n3mensiercst 3HaueHUe TaHTE€HCA YKMCIIa, TPU YBEJIMUEHUHN Yucia?
0 . 1 3apanue 7. Onpenenure 4uciio
i 1
hiz2
M3
A
05
| BapuaHT 2 BapHaHT

1 V4 =
= ctg E: s ctg Ms —
2 |ctgM = ctg0=__

Kak n3meHseTcs 3HaueHNe KOTaHTeHca qucia, rmpu yBEJINYCHUN qucia?

3ananue 8. M300pa3utre B TeTpaau LETUKOM E€IMHUYHYIO OKPYKHOCTb, PACIONOXKEHHOW Ha

KOOpHHHaTHOﬁ IJIOCKOCTH

1 BapuaHT

2 BapuaHT
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1 | ompenenuTe ynciia Ha 3TOM OKPYKHOCTH, | 1 | olpeaenuTe Yucia Ha 3TOM OKPYKHOCTH,
1 1
CHUHYC KOTOPBIX paBEH 5 ; KOCHUHYC KOTOPBIX PaBEH — > ;
2 | ompedenuTe YUCHa HAa OTOM OKPYKHOCTH, | 2 | OIPEAeIUTe YUCIa HA STOM OKPYKHOCTH,
1 1
TAHT'€HC KOTOPBIX paBeH > ; KOTAHI'€HC KOTOPbIX PaBEH — > ;

Ilpakmuueckasa paooma Ne39:
YuciioBoi apryMeHT TPUTOHOMETPUUECKUX (PYHKIUN

o HeJIBZ 3aKpeIUICHUE KJIIOYEBBIX ITOHATHHI:

CHUHYCa, KOCUHYCa, TAHT'€HCA U KOTAaHT€HCa YHUCIOBOT0 apryMEHTa;
3HAKU (PYHKIIMI B YETBEPTAX; OCHOBHBIE CBOMCTBA KAXKIOW (DYHKIIUU (YUETHOCTH/HEYETHOCTD,
MEePUOIUYHOCTH);

e BripaboTKa IPpaKTHYECKUX HABBIKOB:

B Npeo0pa3oBaHUM TPUTOHOMETPUUECKHUX BBIPAKEHUI C MPUMEHEHUEM TEOPEM CIIOKEHUS U
CJIEICTBUH U3 HUX;

Teoperuyeckas 4acThb:
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1. sin“f+cos’r=1 -

sint

cost
2. t=——o 3. cagt=——
OCHOBHOC cost sint
TPHIOHOMETPHYECKOC
TOXRIACCTBO
4. 1gt-agt=1 2 2
gl-clg 5. l+cg't=— 6. 1g1+l=—:
sin” ¢ cos” f
Haiin
sint cos t gt cigt
Jano
sin t +1—-sin’t __smf ++/1-sin’t
+l-s — i —
++/1-sin’¢ sint
++/1-cos’t cos{
cos { +4/1—cos” 1 - .
cost +yl-cos ¢t
1 1 1
gt l-— + o —
1gr+1 gr+1 1gt
1 | 1
cigt + 5 t [1-— —
cig't+1 cig t+1 cigt

OO0pa3ubl pelienns 3ajaau:

peliexue:

sina =

o : 1
Haittu sina - ?, eciu cosa = 7; a— IV vyem

Otser: SN =‘T.

49

l-cos a,mx. a1V, sina - IV, 3HaKk 0Tp HuaTebHblii, TTOr

S"‘““F \/'_' o \/;_'\/g
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3. Haiirn €@ — 7, ecmu ctga = '%', o — ITuem

Pewenue:
tga = —
clga
3 1
ea=—=—"1=—-]-—
S
3

|
Orer: 8¢ =—15_

1
Haiitu: €/8a —7, echu tga = g; a — ITuem

4.
Pewenue:
1
crga =—
g
1
clga=—=>35
1
5
Ortger: €182 =5
5. YupocTurs BeIpakeHHe:
1 2 . 2 2 2 . 2 . 2 2
a) — =g a-sm a=l+1g a—-ig°a-sm a=1-sm a=cos” a.
COs™ o
2 2 2 . 32 sin’ & 2 . 2 . 2 . 2
0) l-cos"a+ig a-cos” @ =sin" @+—5—-cos” @ =sin" @ +sin” @ =2sin" «
cos”™ o
Haiitu: YopocTuTh Haiity;
1. . 2 sin” = ‘o= |
sina —?, eciu cosc:z:E;a-qum Sma+cos atiga lea -7, eciu ctga=—§;a-lfq
2. : 2 ) ctga -7, ecu tga =2, a— llue
cosa —7, eciu sma =—; a— [uem ———clg a=
5 sin” &
3. ) 2 a-Ccos+sing = tea -7, ecnu ctea =-5; a — 1l ue
sina —?7, eciu cosa = ?; a — IlTuem g g &
4. . - in2 Za=| cea-"7, ecm tga =-3; a— I
sina — 7, ecnu cosa=—?;a—ﬂ’t:em g atsm a+toos a g £
5. . 1 ctga-sinea — cos o = 2
cosa — 7, eciu sma=g;a—ﬂqem J lga -7, ecu ctga=§;a—ﬂuf
6. ) | | 2
sina —7, eciu cosa =—; a — Hlyem — 1= ciga -7, echu tga ==; a— Il
6 cos” 5
7. . 3 in° 2 = tea -, eciu ctga =3; a — I ve.
cosa — 7, eciu sma=—1;cz—ﬂ"qem sin” a +cos” a +1 8 ’ & ’
8. . 2 clga-sing +cosa = ctea -7, ecnu tgo =-2, a— Iy
sina — 7, eciu cosc:z:E;a-qum g 8 ’ g ’
0. . 3 5 tea -7, ecu ctga =5; a — [lue
cosa — 7, ecu sima =—; a — lluem ——lga= € & ’ 1
7 cos” a
10. | . 4 a-cosa—sina = 3
sina — 7, ecau cosa'=?;a—ﬂfuem g clga -7, ecu tga=?;a—ﬂ Y
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Ilpakmuueckasa paooma Ne40:
Tpuronomerpruyeckue PyHKIIUU YIIIOBOIO apryMeHTa

Leab: BCOOMHUTH ONPENEIICHUS TPUTOHOMETPUYECKUX (PYHKIIMIA YTII0BOTO apryMeHTa,
OCHOBHBIE MMPABUJIA HAXOXKICHHUSI HEU3BECTHBIX 3JIEMEHTOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA C

HCII0JIB30BAHHUEM TPUT'OHOMETPHUICCKUX (bYHKHHfI, HCITOJIB30BAIM UX IIPU PCUHICHUN KOHKPCTHBIX

TreOMETPUYECKUX 3a/1a4.
Teopernueckas yacTb: 3ajaya
Ha6ntopatento HY)XXHO M3MEPUTL BbICOTY lepeBa, He 3ane3as Ha Hero (puc. 1).

B

Aepeso

a

Habnwopatens

Puc. 1

Haébnopatens MOXeT U3MepuTb yron @ y paccrosHue A0 NOAHOXUA AepeBa
(AC = b).

DTUX AaHHbIX AOCTAaTOYHO, YTO6bI onpenennTb BCe HEU3BECTHbIE BETUYUHDI.

BCNOMHUM, 4TO TPUrOHOMETPUHECKME DYHKLUM B NPSMOYIONbHOM TPeyroNbHUKe
— 3TO OTHOLUEHUSI CTOPOH TPEYrO/bHUKA:

) a b
sina = —; cosa=—; tga=
c c

.
’

SIS o

; ctga =

ol R

¢ - sina = c - cospB;

IS}
Il

a=b-tga=>b-ctgp.

3apa4a l.B NPAMOYro/ibHOM TPEYroJibHMKE U3BECTHA rMNOTeHy3a € U OCTpbI yron
@. HanTu KateTbl, nnowanb TPEYIro/ibHUKa 1 paguyc ONUCaHHOMU OKPYXHOCTH, €C/n

c=12, a = 60°
Pemenne: Jlano: 3aman AABC
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I L N

c b A

Puc. 2

Mbl MOYXEM BbIMUCANTDb NOGON INEMEHT TPEYrofibHUKaA:
a = ¢ - sina;

a=12-5in60° = 6v/3;

b=c- cosa;

b= c:cos60°= 6;

1
S=Ea-b=18\/§;

Ecnu MbI 3206111 popMyIly pasuyca ONMCaHHON OKPYKHOCTH, MOXHO JIOCTPOUTh
TPEYTOJIBHUK 10 NIPSAMOYTOJIbHUKA, OIIUCATh OKPYXKHOCTb U CPa3y CTAHET SICHO, YTO LICHTP
OIMCAaHHOM OKPY>KHOCTH HAXOJMUTCS B CEPEIMHE TMIIOTEHY3bl U PAANYC ONIMCAHHON OKPYXHOCTH

paBEH IMOJOBUHE TUIIOTEHY3HI (puc. 3).

B

OTteeT:a=6V3; b=6; S=18V3; R=6.
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3apayva 2. Xopaa A€ okpyxHOCTN obpa3syeT ¢ auameTpom 48 yron @ Hainante
anvHy xopabl A€, ecnun pagnyc OKpy>XHOCTH paeeH R.

PBAC = a.

Haittu: AC-

PeweHune:

PaccmoTtpum AA4ABC. PACE onupaeTca Ha AMameTp, 3HauuT OH Npamon (No Teopeme
O BnucaHHoM yrne). DACB =90° (ppc. 4).

C

Puc. 4

Mmeem NpaMoyronbHbIv TPEYroNbHUK C U3BECTHbIM YIIOM ¢ U U3BECTHOW
rTMNOTEHY30M.

AC = AB - cosa = 2Rcosa.

OTtBeT: AC = 2Rcosa.

120



3apava 3. [lokaxuTe, 4TO NAoLaib BbiNYKIOro YeTblpEXYronbHUKa paBHa
NoONOBUHE NPOU3BELAEHMS ero AnaroHanen Ha CUHYC yrna Mexay HUMK.

DNaHo: ABCD — gpinyKnblih YETbIPEXYTONBHUK.

[okasaTb: S = %Ac -BD - sina.

JloKa3aTenbCTBO:

BCnoMHUM, 4TO Takoe BbINYK/bliA YETbIPEXYTONbHUK. 3TO YETbIPEXYTONbHUK,
KOTOPbLIA NEeXWUT B OQHOW NONYMNNIOCKOCTU OTHOCUTENIbHO KaXXA0W NPSMOMn,
coaepallen ero CTopoHy (puc. 5).

ABCD — gpinyknbin yeTbipéxyronbHuk; AC. BD —ero guaroHanu; 44; — BbicoTa B
AABD; CC, — gpicoTa B ABCD.

Sascp = Sasp +Scapi
1 1

Bbiumcnum b 1 h; yepes @
AAA,0: hy = AOQ - sina;

ACC,0: h, = CO - sina;
1 1 1
§=2BD"(hy+ hy) =5 BD- (A0 + CO)sina = BD - AC - sina.

ToxaecTBoO AOKa3aHo.
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3apava 4. Ans yrna @ = 90° pplyncaunTs Sina, cosa, tga, ctga.

PeweHune:

B

B(0; 1)

t |

L

c0s90° = 0;
sin90° = 1;
tg90° - He cywecTByerT;
ctg90° = 0.

3apava 5. Pacnonoxumte B nopsake BO3pacTaHUs Ynmcna
sin40°; sin80°; sin120°; sin160°.

PeweHue:

Pelumm AaHHYO 3a4a4y C MOMOLLBIO YUCIOBOM OKPYXXHOCTU NMyTEM CPaBHEHUS C
3TanoHHbIMU yrnamu (puc. 8).

\ °©

sinl120

40°
150°

160° sin160°

Puc. 8
OTgerT: 5in160° < sin40° < sin120° < sin80°.

1 BapuanT
1. Omnpenenure 3HaK yucna:
11w

1) sin285°  2)cos(-16°)  3)tg119° 4)sin=  S)cos =  6)tg(-—
)

2. Breraucaure:
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1))
2)

1)

1)
2)

. 7
cost, tgt, ctg t, ecim sth-E, n§t§7
. 7
cost,sint, ctgt, ecnntgt=-z, gftfn
2 BapHMaHT

Onpenenure 3HaK yucna:

sin 275° 2) cos (- 76°) 3)tg 139°  4)sin 8?”

13w )
6
Brruucnure:

. 24
cost,tgt,ctgt,ecnnsth-E, n<t<—

. 5
cost,sint, tgt, ecnu ctgt= o Oitfg

11
5) cos =

Ilpakmuueckasa paooma Ne41: OCHOBHbIE TPUTOHOMETPUUECKUE TOKIECTBA.
Pemenue 3a1ay Ha OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
He.]'ll) paﬁoTbI: OTpﬂﬁOTaTb U 3aKPENMUTDH HABBIKU IPUMEHCHUSA OCHOBHBIX

TPUTOHOMETPUIECCKUX TOKIECTB

OO01me cBeleHUs U IPUMeEPbI BLINIOJIHEHUS 32 JaHU:
[Ipu BBIMOTHEHNH 33/IaHUM 110 TAHHON TEME HY>KHO TOMHMUT:

TOXICCTBA

1) sina + cos?a =1

sina

2)tga =

cosa
cosa

3) ctga =

sina
4 tga - ctga =1

5) —— = tg2a + 1

cosla

6) —— = ctg?a + 1

sin?a

OCHOBHbBIE TPUTOHOMETPUUECKHE

YeTHOCTh, HEYETHOCTh TPUTOHOMETPH-
YeCKUX (QyHKIIUN

sin(—a) = —sina

cos(—a) = cosa

tg(—a) =—tga

ctg(—a) = —ctga
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3HAaKU TPUTOHOMETPUUECKHUX (YHKIUI 110 YETBEPTIM

7h Y Y ¥
+ + - + - + - +
0 % 0 x 0 X 0 By
- - _ + - + -
CHHYC KOCHHYC TaHreHc KOT@aHIreHc

YHKIMH, HEKOTOPBIX YIJIOB.

Tabsnia 3Ha4eHU TPUTOHOMETPUYECKUX
Yroas 0° 30° | 45° | 60° | 90° | 180° | 270° | 360°
rpagycax
¥rox s 0 " % b4 7 x in in
PafyaHax 6 4 3 2 2
sin o 0 l L ﬁ 1 1} -1 0

2 | V2|72
Cos e 1 ﬁ L l 0 1 0 1
2 |2 ]2
g 0 1 |1 J3 |me 0 He 0
ﬁ CYLL. CYLL.
ctga He V@ 1 1 |0 He 0 He
CyLL. \ﬁ CyLi, CYLL,

PaccMoTpuM npuMepsl BHINIOJIHECHUS 3aIaHUM.

1. Yopocrture

(sina + cos a)? + (sina — cos a)? =
= sina + 2sina - cosa + cos?a +
+sin’a — 2sina - cos a + cos’a =
= 2sin’a + 2cos?a = 2(sina + cos’a)

[Iprmensemble TpaBuiIa
(a + b)? = a? + 2ab + b?

sin‘a + cos?a =1

=2-1=2
b) Haiitu Heu3BECTHBIE U3 TPUTOHOMETPUUECKUX (DYHKIIHIA:
. . V3 37
sina,cosa,tga,ctga,ecm sina = ——,a € \m;— ).
Jlano: Pemenue:
V3 :
sina = — = N3 popmyst :

E(_3n>
a n,z

Hanitu: cosa,

tga,ctg a.

sina + cos?a = 1, BEIPa3uM COSQ, yUUTHIBAS, 9TO

a € Il wverBeptu=> cosa < 0, =>

cosa = —V1 — sin?a,
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cosa = — 1—(—§)Z=— 1-2=— %:—%,

sina

®opwmyne (2): tga =

cosa
V3

thZ:—l—

2

Nlﬁ

HIN

=3,
1
Tx. tga-ctga =1, 10 ctga = od

1
ctga =+

1 1
OtBer: cosa = - tga = V3, ctga = 5

1
2.I[aHO tga = E Kakoe 3HaueHHe HMEIOT OCTaIbHBIC TPUTOHOMCTPHYCCKHUC

(GyHKUIMM 3TOro yria. B orBere 1poOu HE COKpallanTe.

Jlano: Penienue:
1
tga = 7 N3 dpopmyier :
.37T L — tgzoc + 1, BBIpa3uM COS®, YUYUTHIBAS, UTO
a € 7'[,7 cos?a ’ ’ ’
Haittu: sina, cosa, | a € lll werBeptu=> cosa < 0, =>
ctg a. 1 (1 _ 5
oy (2) +1, <=> Cosza = > PEIIMM MPOTIOPIIHIIO
20 =2 — S
cos“a = -, => cosa - NG

ITo popmyie (1): sin®a + cos*a = 1, Bepasum sin «,
YUYUTBIBasA, 4TO

a € Il verBeptu=> sina < 0, =>

1
sina = — 1—(—— _—=— 5:_\/_5
Tx. tga - ctga =1, 10 ctga = E
ctga = 2
OtBeT: cosa = —T, sina = —T, ctga = 2.
3. Jloka3arenbCTBO TPUTOHOMETPUIECKHUX TOXKICCTB
[Ipu JIOKa3aTeIbCTBE JTFOOBIX TOXKJICCTB, " B YaCTHOCTH

TPUTOHOMETPUUECKUX, OOBIYHO HCTOIB3YIOT CIAEAYIOIINE CTIOCOOBI:
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1) BbIpakeHHE, CTOSLIEE U OJHOM YACTH PABEHCTBA, C IOMOIIBIO TOXK/IECTBEHHBIX
npeoOpazoBaHui IPUBOJST K BBIPAKCHHUIO, CTOSIILIEMY
B JIpyTOM YacTH PABEHCTBA;
2)  BBIpaXEHMs, CTOSIIME B JIEBOM M NPaBOM dYacTIX TOXKIECTBA, C
INOMOUIbIO TOXIECTBEHHBIX IPEOOpPa30BaHUN NPUBOJAT K OJAHOMY M TOMY K€
BULLY;
3) 1oKa3bpIBalOT, YTO pPAa3HOCTh MEXIY JIEBOM W MpaBOil 4YacTAMU JTaHHOTO
TOJI€CTBA paBHA HYJIIO.
Paccmorpum npumep:
JlokasaTb ToKAecTBO: sin‘*a — cos*a = sina — cos?a.
Hcnone3ys dopMyiy amsi pa3sHOCTH KBaPaTOB JABYX UMCEIN, OTydaeM:
sin*a — cos*a = (sina + cos?a) (sin*a — cos?a).

Ho sina + cos?a = 1. Ilostomy

sin*a — cos*a = sin*a — cos?a, uTo U TPe6OBATOCH JOKA3ATh.
KoHnTpoabHbIe BONIPOCHI:
1. 3HaueHHs] TPUTOHOMETPUUECKUX (PYHKUINUA OCHOBHBIX YTJIOB.
2. 3HaKd TPUTOHOMETPUYECKUX (PYHKIMI IO YETBEPTIM.
3. CBoiicTBa TPUTOHOMETPUUYECKUX (DYHKLIUM.
4. Ilepeuncinre CBOMCTBA, OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.
5. @opMyIIBI COKPAILLICHHOTO YMHOXKECHHUS.

3agaHus VISl CAMOCTOSITEILHOM MOJATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
3ananue 1

@) YOpOCTUTE BbIPpaXKEHUE;

b) Haiitu Heu3BECTHBIE U3 TPUTOHOMETPUUECKUX (DYHKIIHIA:
sina,cosa,tga,ctg a

1 BapuanT a)l — sin®a — cos*a
b) Ecmu sina = *2>,0 < a < 90°
2 BapuaHT 1—sin‘a
Cctga
b) Ecnu cos a =§,0 < a<90°

3ananue 2
Jan Tanrenc (koranreHc) yria. Kakoe 3HaueHHE UMEIOT OCTalbHbIC
TPUTOHOMETPHUUYECKHE (PYHKIIMU TOTO yriia. B oTBeTe qpobu He cokpalainTe.

1 BapuaHT . a—@ . <7T3_7T>
9~ o1 o,

2 BapuaHT 6 yis
ctga——g,aE(E,n)

3amanue 3
Jlokaxxute, 4TO paBEHCTBO, SIBJISETCS TOXKIECTBOM

126



1 BapuanT sina + cos*a — 1 == —2sin’a - cos’*a
1 —sina cosa

2 BapuaHT

cosa 1+ sina

Ilpakmuueckasn pavoma Ne42: Gopmynsl npuBeeHus. Perenue 3a1ad Ha
(dbopMyIibl IPUBEICHUS

Heab: 3akpenieHne 3HaHUH, 0TPabOTKa HABBIKOB pabOThI ¢ (hOpMYITaMU MTPUBEACHHUS.
dopmynaMu MIPUBEICHUS Ha3bIBAIOTCA dbopmyIIHI, MTO3BOJISIIOIIME

: - .3
Tpuronomerpudeckre Gynkiuu yriuos 0+ «; E rTa; rta; 27 taun2rta

BBIPQKATh Yepe3 TPUTOHOMETpHUecKre QyHKIuu yrina & .

MHuemoHnYeckue npaBuia:

1. Ecau yron & oTcuuThIBaeTCs OT KOHIIOB TOPU30HTAIBHOTO quamerpa 0; + m;+

2w, TO HaUMEHOBaHME (PYHKIIMM HE MEHSAETCS; €Clid Yyroil (X OTCUUTHIBAECTCS OT
+ z +§

KOHLOB BEPTUKANBHOTO AMaMeTpa — 55 +3 77, TO HAaNMMEHOBaHHWE (PYHKUIUU

MEHSIETCSl Ha KOQYHKIIHIO (Sin Ha cOS, COS Ha sin, tg Ha ctg u ctg Ha tg).

2. 3HaK MpaBOM YacTH OMPENEIAETCS MO 3HAKy MPUBOAMMON (PYHKUHWH, CTOSLIEH

cJIeBa.

[Ipu pemieHun NpUMEPOB NPUMEHSAIOTCS MHEMOHMUYECKHE TpaBuiia (Qopmys

NPUBEACHUS, CBOWCTBA YETHOCTH M  HEYETHOCTM W  [EPUOAUYHOCTH

TPUTOHOMETPUUECKUX (PYHKIIHI.

Ceoticmea uemnocmu u HeYemHOCHI: COS(— a ) =CO0Sx; sin (— 0() =—sina;
tg(~a)=-tga: ctg(-a)=—ctga .
Cooiicmea  nepuoouunocmu: €08\ +2mc)=cosa;  sin(a+2m)=sina
tg(a + ) =tgor ; Ctg(a + 7z7<)= Clya | rpe x 2.

3nauenus mpuzoHoMempuueckux (yHKyull OCHOBHbIX Y206

Vron 0° 30° 45° | 60° | 90° 120° 135° 150° 180°
OyHKIMs 0 T T V4 T 27 3 S5z T
6 | 4| 3| 2| 3 | a 6
sina 0 1 J2 | 3 1 J3 1 1 0
2 | 2 | 2 2 J2 2
cosa 1 \/§ \/5 1 0 1 B i \/§ —1
2 | 2| 2 2 2 | T2
tgo 0 1 1 J3 — — 3 -1 1 0
V3 V3
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Clga — \/g Ji 1 0 1 —1 _ \/§ —
V3 J3
Taoauya Nel. @opmyast npuseoenun
3T
Oyuk- | 7 /1 3r T ta
——a —+a T—-a T+a —-a 2 2r-a
LU 2 2 2
- - - - COS a -
sin cosa cosa sinc —sina —cosa —Sina
) . = oS . 3
cos sinc —Smmo —cosa —Sino sina cos
tg cliga —ctga —tga lga clga —ciga —1ga
ctg 1ga —1ga —ciga clga Iga —lga —clga
coseca| —cosecc —coseca| coseca
sec —seca | —secax seca
coseco| —coseca —coseca
cosec seca seca —secax | —seca

0
Ipumep 1. Berunciure C0S840° .
Pewenue: TpUMeHss CBOHCTBO IIEPMOAMYHOCTH M (OPMYIbl IPUBEICHMS,
TIOJTyYUM:

c0s840° = COs(360° - 2+120° )= c0s120" = cos{180° — 60" )= —c0s60° = —=

. (19
IMpumep 2. Beraucnute SIN (— 37[ j :

Pewenue: Bocrionb3zyemcsi CBOMNCTBOM HEYETHOCTH, IEPUOAUYHOCTU U (POopMyTiaMu
NPUBEACHUS, TIOTYUUM:

) 19 .19 .o~ 1 ) T ) T LT 1
sinl——xz |=-SiNn—rx7z=-SiNn3=z7z=-sSin| 27x+7+— |=-SIn| 7+ — |=-SIN—=——.
6 6 6 6 6 6 2

237 22
Mpumep 3. Beraucure ClY 5 NE COS? T,

Pewenue:

0 oo r -t 255 ) oo 227

ctg (4% - EJ J3 cos(87z - 2?) _ ctg (— —j V3 cos(— %Zj _

_ctgg_ﬁcos%”:_@_ﬁ(_gji—ﬁ:_g
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. (37[ j (72' j
SInf| ——a |-Clg| —+«
2 2 i
=SINn .

IIpumep 4. Jlokaxxure TOXIECTBO 3 p
{0

2
Pewenue:
_ctg(ﬂ—gﬂ)——ctg(E;r—ﬂ)——tgﬂ_
2" ) 2 -
. (37 Vs T _ U _ sina
T _olctgl Z tg| f-=|=—tg| = - |=—ct
sm(2 aj ctg(2+aj_ 9(,3 2) 9(2 ﬂj 9p cosa-(~tga) S o sina
3 B T _taB-(= h ) B B
ctg(ﬁ—zﬁj-tg(ﬁ—;j sin(%ﬂ—aj:—cosa 98- (~ctgB)  tgp-ctgp L
_ctg(% + aj =—-tga _
=sina.
sina=Sinc .
IIpumep 5.

tg(180° — or) cos(180° — )tg (90° — &)
VYrpocTute BeipakeHue: a) sin(90° T a)ctg (900 T a)tg (900 Ta)

2
(Sin(z + a) +sin(z - a)j -1
0 :
: tg[;[ - aj —sin(z+a)-cos(z —a)
Pewenue: a) ucnonn3yst GopMyJIbl IPUBEACHHUS, TTOTYIUM
tg(180° — ) cos(180° — a)tg(90° — )  (~tger)(—cosa)ctgar !

sin(90° + a)ctg (90° + a)tg(90° + @) cosa(—tga)(—ctger)
6)

. T . ?
sm(+aj+sm(7z—a) -1 oy ) _ .
2 (cosa+sina)’ -1 cos’a+2cosa-sina+sin’a-1

): ctger — (- sina)- (- cosar) ctga —sin a -cosa

tg(;Z - a) —sin(z +a)-cos(z —a

_ 2cosa-sina 2cosa -sina _ 2cosa-sina 2sin‘a 2ga
- cosa . N sinfa. - a2 ) rac?

0S¢ _ i grcosq  COS@ SN’ a-cosa cosa(l_ sina)  cos’a

sin & Sin g o,

3apaHus 11 CAMOCTOSITEILHOIO PelIeHHus
Nel. Yopocrtute Beipakenue. Ne2. Berunciure. Ne3.Jlokax)uTe TOXKIECTBO.

\ B-1 \ 3aoanusn
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sin(a — 37”) -cos(m —a) +sin(ax — ) - sin(r + &)

No2 ( 877) ( 37[) 3r
4cos| —— |-ctg| —— |-SIn —
4
Ne3
sin(a—7z)+tg(a—7z)+cos(37ﬂ+aj:tga
Nel sin(a—;z)+cos(a—3’;)
T
Ctg(a—z)—tg(ﬂ'+a)
Ne2 ( 17 j 357 ( 37[)
2cos| ——m |-Ctlg —-sin| ——
6 6 2
Ne3
cosa-tg(37z+a)-tg(5ﬂ—aj
2
=1
. 7T
sin| — —«
5
Nel sin(;r —a)+cos(127 —a) - cos(?’; + )
cos(?’; T o) +sin(37 — a)sin(4z + B)
02
N 5tg{—£7r}+ctg[—19—”j
3 6
Ne3
tg(Sﬁ—a)-tg(%[+aj+sin(a—Zn)-cos(%[—aj+cosz(%—aJ:1
Nel cos(a—;z)-ctg(a+Z)-sin(47z—a)
sin(77r+a)~ctg(3;—a)
No2
5c052(—27rj—3sin2(—zﬂj—2tg2[—13—”J
4 4 4
Ne3 (sin[Z+aj+sin(7z—a)j -1
=2tg%«x
tg[;r—aj—sin(;z+a)-cos(7z—a)
Nel

1—co s(?’;Z — ) +cos(6x — )

1+sin(8x + ) —sin(?’;Z + )
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Il
sin®| — = |+cos’| - —
4 2
Ne3 1 T (7 37
cCoSf —+a |t ——a |-SIN| ——a |+Clg| ——a | =g«
2 2 2 2
Nel
sin (727 - aj +cos(a —127)- cos(e’zﬂ + ,b’j
005(3'27[+aj—sin(37z—a)-sin(—,b’—47z)
No2
23in3(—16—”j+50032(—§ﬂj
6 3
Ne3 cos(%+aj+sin(a—;z)—tg(a—%)—tg(%—a}:0
Nel
sin(%+aj-cos(2;z+a)—cos(37”—a -sin(37 — )
No2
acos| -7 |- 2cod - Lz | +3sin?[ — %
4 3 6
= |(snavsnf5-a)] )
Sina +sin| ——a || +|COSa—CO0S| ——« =2
2 2
Nel
sin(Zn—a)-tg(Z+aj-ctg[?’;—aj
cos(2z + a)-tg(7 + «)
No2
1sin{—g;rj—2t93(—z7zj+3cosz(—£j
3 4 4 4
Ne3
Sin(Zﬁ—a)-tg(ZjLaj-ctg(gg—aj
=1
cos(27 + a)-tg(7 + )
Nel tg[a—”j—ctg(ﬂ—a)+cos(a+3ﬂj
2 2
sin(z — a)
Ne2 SCOSZ(—gﬂ'j—\?)SinZ(—Zﬂ'j—ZtQZL—B—”j
4 4 4
Ne3

ctg(a —Zj-[sin[a —272’)—8iﬂ(72’+0[)}

tg(z + @) -[cos(c + 27) +sin(a —27)]

1
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Nel
coss(a—?);j-sin(Zﬂ—a)
(o3l e
ctg"|la—— |-SIN| —+«
2 2
No2 ( 57z) ( 57z) ( 1l7rj ( 47rj
10 sinf ——— [+co§ ——— |+tg| ——— |+ctg| ——
3 4 6
Ne3 T 3
tg[z+aj~cos[27z—aj-cos(—a)
3 =sina
ctg(n—a)-sin(;+aj
Nel 3(7r j .[37[ J
cos’| —+a |-SIN| —+«a
2 2
ctg (a—zj -sin(27 - )
11 | N2 | sin?(-330°)-cos?(-120° )-tg?(- 240° )+ ctg?(- 330°)
Ne3 3
. ( +a) tg 74‘&
e rtg(r—a)=0
sin(”—aj cty(r - a)
2
Nel P
cos(z —a)+ cos(zj
i . (37
S|n(27z—a)—sm[2—aj
Ne2
12 sin(%—aj cos(z —a)+tg(7 —a)— Ctg(3ﬁ+0{j
Ne3 3
sin - ta
tg(ﬂ—a)
cos(rr + ) tq ( "‘O‘j
Nel
sinz(ﬂ—a)+sin2[7zz—aj
-g\7r -«
Ne2
cos(—97)+ 2sin (— 4977[) —cty (— ZTMJ
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Ne3 ct [7[ j
sin(z — a) N2~ cos(z —a) .
- = = sin«
tg(z + ) tg[72T+aj sin(—a)
Nel | sin(z +a)-sin(2z + )
tg(7r+a)-cos[?’;r+aj
14 | N2 | tg1800° —sin 495° + c0s945°
Ne3 COSZ(7Z'—0()+Sin2[72r—aj+COS(7Z'+0£)-COS(27Z'—Ol)
3 =cos’ o
tgz[a—”j-ctgz[ﬂ+a]
2 2
Nel . [371' j
sin| — +«
tg(7z — ) . 2
cos(z + ) tg(Sﬁ+aj
2
No2 5
COS[— ﬂ-j thlS"’]Sl
6 6 3 47 27
15 P +Cog — ctg
cos—% cosw 3 3
6
Ne3
sinz[a—?’;j-cos(Zﬂ—a)
3 — Cosa
tgz[a—”j-cosz[a—”j
2 2
Nel ) T . Vs
sm(;r—a)cos(a—Ej—sm(ongcos(n—a)
No2
Sin(—7ﬂ)+2008ﬁ—tgzﬂ'
16 3 4
Ne3
sin(%—ﬂj-ctg(ﬂ+ﬂj
2 2 i
3z 37 =—shp
cgl X - p|-tg| -2
g[ 2/ j g[ﬂ zj
Nel | sin(z +a)-sin(a + 27)
17

tg (7z + a)- Cos(géZ + aj
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Ne2 | . 2(3% j
sin?| == + _2
2 L __sin (—a)
2
ctg?(ax — 27) ctgz(a—g;j
Ne3 | sin(a —7)-sin(27 —a)-cos(a — 27) _sin? g
sin(”—aj-ctg(37r+aj-ctg(7r—a)
2 2
Nel (37[ j
cosl — +a
ctg(ﬂ—a). 2
sin(z + a) ctg(?’;+aj
18 Ne2 23|n(—5—”j—6 S(——”j+2tgl5—ﬂ—\/§d923—”
4 4 6
Ne3 cosz(gﬁ—aj
2 cos’(-a)
tg?(cx - 27) ’ 37 .
g o)
Nel | cos(z+a)-cos(27 + )
ctg(;z+a)-sin(3;+a)
Ne2 _ [ 137z) T 227 37
19 sin| — == |+ cos——— +tg === —ctg =~
6 3 4
Ne3 | sin(zr+a) tgla-x) cos2r-a) _sing
(7[ ) ctg(7 + o) (371 j
ctg| =~ -« cos — —a
2 2
Nel
cos® (7 —ar)+ cosz(”—a)
-ct —
cos(z — a) 9z —a)
. Ne2 | 5in9135° + cos(—585° )+ tg1395° + ctg(— 630° )
No3

1—Ctgz(a —327[) tg(a —Zj

' 2
Ctg( 7[) 1-ctg?(a - 27)

a+—
2

=1
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Nel

sin(z —a)+sin(7;— aj

cos(27 — & cos(?’:—aj

21
e sm[ —47”j _tg 27 +tg(— —23”j g7
3 4 6
el 003(37” + aj +sin(a —r)- tg(a — %) —tg(%Z —~ aj =0
G e
sin®| = +a|-cos — +a
2 2
tg S(a - Zj .cos(27 —a)
22 | Ne2 | ctg225°—ctg675° — cos495°+cos765°
Ne3
Sin(ﬂ'—a)'Ctg(Z—aj-COS(Zﬂ—Ot)
=sina
tg(z + a)- tg( +a] sin(—a)
Nel
sinsﬁa—e’;j-cos(h—a)
tg3(a—”j-cos(?’7z+aj
23 2 2
No2 | sin(=810°)+cos(—900°)+tg(-395°)ctg575°
Ne3 ] 3 ] ]
sm(a —%) .cos(2z —a)-sin(z —a)-sin(z +a)=1
Nel
cos(27z — a)- ctg (7; + aj -tg[:"zz — aj
sin(2z + a)-ctg(7z + «)
24 | N2 | sin 2010° + 4tg(—855° )+ +/3 cos(—1590° )
Ne3

tg(a — Zj —ctg(7z —a)+ cos(a + 3;)

sin(z — ) =1
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Nel
cos(;Z - aj +sin(a —127r)-sin(3; + ﬂj
. (37
sm( + aj —co8(37 — a)-cos(— S —4r)
25 2
Ne2 1 (sin(90° — )+ sin(180° — &)’ + (cos(270° — &)+ cos(360° — )’
B 0 A 0 i i i
cosl —+a |‘tg ——a |-Sin| ——a |+ctg| ——a |-ctg| ——a |=0
2 2 2 2
Nel
sin(SZJraj cos(5z — a)-cos(3 + 67)
T :
cos(z—aj+sm(a+127z sm[ ﬂ)
26 | Ne2 _ T 3z
Sln(7z+a)-COS(E j cos(27 +a)- sm(7— j
Ne3
sin(2ﬂ—a)-tg(7;+aj-ctg[3;—a]
=1
cos(2z + a)-tg(7z + )
Nel
cosZ(Zn—a)+sin2£?ZT—aj
w2 % v | otg?[ ZF 4
. g°| S+ gt e
No2 | sin(90° — o) +cos(180°+a)+tg(270°+a)+ctg(360°+a)
Ne3 sin(a—27:)-005(37”—aj—tg(;z—a)-tg(%—aj+cosz(%—a):l
Nel
sin{a—s);jcos(&r—a)
{3
tg°| a —— |cOS™| o — —
2 2
Ne2 3r V4
28 1-ctg’la-""| tgla->
Cg(“ 2)_ g(“ 2)
2
Ctg(a+7rj 1—ctg?(er — 27)
2
Ne3

. (3 /4 . 3
sm(Eﬂ + aj-ctg(E —aj +S|n(7z—a)+ ctg(Eﬂ—aj =t
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Nel
sin(a—%)—cos(a—n)+tg(a—3§j+ctg(2n+a)
Ne2
tg(a—gj—ctg(ﬂ—a)+cos(a+3;)
29 sin(z — a)
Ne3 i T 1 1
ctg’(27r —a)—sin| a — = |- =
9°(27 ~ ) (a 2) ( 71'] sin® o
sin| a +
2
Nel
cosz(a—%[j-ctg(a—ﬂ)
30 [ N2 | cos630 sin1470°— ctgl125°
Ne3
sin(%—a)—cos(yz—a)+tg(7r—a)—ctg[g7z+aj=2005a

Ilpaxmuueckasa paooma Ne43,44,45: Oynxuus y = sin X, €€ cBoilcTBa U rpaduk.
OyHKIMS Y = COS X, €€ cBoicTBa U rpaduk. DyHKIUHN y = tg X, y = ctg X, UX CBOMCTBA U

rpaduku
Llenv pabomwl: 3akpenuTh 3HAHKS U YMEHUS CTYJICHTOB 110 OCBOCHHIO CBOWCTB

TPUTOHOMETPHUUECKUX (PYHKIIHIA.

Teopurnueckoe 000CHOBAHME:

@DyHkuuMn y = sin x, y = cos x, y = mf(x), y = f(kx), y =tg x, y = ctg x

®DyHKuMA y = sin x

I'paduxoM pyHKINHU ABISIETCS CUHYCOHMJA.

[TosHy10 HETTOBTOPSIOILYIOCS YaCTh CUHYCOH/IbI Ha3bIBAIOT BOJIHOW CUHYCOU/IBI.
[TonoBHHY BOJIHBI CHHYCOU/IbI HA3bIBAIOT MOJTYBOJHON CHHYCOU/IBI (MJIM apKOK).

A
. y T=2n
y=sinx e -
/l\A | i |
!'I' T T T T
. T " NG . T n in S
2 2 P I

CpoiicTBa QpyHKIUH y = sin x:

1) O6nactp onpeaeneHuss PyHKIUH — MHOYKECTBO JEHCTBUTENbHBIX YHCET.
2) Obnacth 3HaYeHUH QYHKUIUHU — OTpe3oK [—1; 1]

3) Oro HeueTHas! PYHKIIMS.

4) Oto HenpepbIBHAS QYHKIHSL.



5) Koopaunatel Touek nepecedeHus rpapuka:

- ¢ ocklo abcnucce: (mn; 0),

- ¢ ocwto opaunart: (0; 0).

6) Ha otpeske [-n/2; m/2] yHKIMs Bo3pacTaeT, Ha oTpe3ke [n/2; 3m/2] — yObIBaer.
7) Ha mpomexxyTkax [27n; ©t + 27tn] pyHKIHS MIPUHUMAET MOJIOKUTEIHHBIC 3HAYCHHMSL.
Ha mpomexxyTtkax [-m + 27tn; 2nn] GyHKIMS TpHHUMAET OTPUIIATEIbHbBIC 3HAYCHHUS.
8) IIpomexxyTku Bo3pactanusi GyHKuuu: [-n/2 + 2znn; m/2 + 2mn].

[TpomexxyTku yosiBanus GyHkuuu: [n/2 + 2nn; 3n/2 + 27nn].

9) Toukn MuaUMYMa pyHKIMH: -T/2 + 27tn.

Touku makcumyma pyHkiuu: /2 + 2n

10) ®ynkuus orpaHuveHa cBepxy u cHusy. Hanmensiee 3nauenue GyHkmoun —1,
HauOoJblIee 3HayeHue 1.

11) Dro nepuoanyeckas pynkuus ¢ nepuogom 2n (T = 2m)

Jlist moctpoerwmst rpaduika GYHKIHH y = Sin X YA0OHO MPUMEHSTH CIEAYIONINE MACIITAObI:

- Ha JIUCTE B KJICTKY 3a CIIUHUILY OTPE3Ka MIPUMEM JIJIMHY B JIBE KIICTKH.

- Ha ocH x oT™MepuM JUIHHY 7. [Ipu aTom 1u1st yno6ersa 3,14 npencraBum B Bujae 3 — To ecTh 0€3
npo6u. Toraa Ha JIMCTE B KIETKY T COCTABUT 6 KJIETOK (TPUXKIIBI IO 2 KIETKH). A KaXkJasl KJIeTKa
MOJTYYUT CBOE 3aKOHOMEPHOE MM (OT IEepBOii 110 mecToi): n/6, n/3, n/2, 2n/3, 5n/6, T. D10
3HAYCHUS X.

- Ha OCH y OTMETHM |, BKITIOYAIOIIHIA TBE KIICTKH.

CoctaBuM Ta0uIly 3HaYCHUN (QYHKIIUHU, IPUMECHSISI HAITY 3HAYCHHUSI X:

0 T T i 2n St
X — — — — — T
6 3 2 3 6
1 V3 V3 1
y 0 — — 1 — — 0
2 2 2 2

Hanee coctaBum rpaduk. [lomyunTtces momyBoiHa, HAaUBBICIIAs TOYKA KOTOpoi (7/2; 1). IT0
rpaduk ¢pyHKIMHU y = sin x Ha otpeske [0; «]. lo6baBUM K mocTpoeHHOMY rpaduKy
CUMMETPUYHYIO MTOJIYBOJIHY (CHMMETPUYHYIO OTHOCUTEIBHO Havyajia KOOPAWHAT, TO €CTh Ha
oTpeske -1). 'peGeHb 3Toi MOIYBOJIHBI — O] OCBIO X ¢ KoopauHatamu (-1; -1). B pesynbrare
MOJIYYUTCS BOJIHA. DTO rpaduK QYHKIMH Y = Sin X HA OTpe3Ke [-T; m].

MO0>XHO NMPOIOIKUTH BOJIHY, IOCTPOUB €€ U Ha oTpe3ke [m; 3n], [«; Sx], [m; 7m] u T.1. Ha Bcex
ATUX OTpe3Kax rpapuk PyHKIHU OyAET BHITISAAETH TaK XKe, Kak Ha oTpeske [-m; mt]. [Tomyuurcs
HENpepbIBHASI BOJTHUCTAS JIMHUS C OIMHAKOBBIMHU BOJTHAMH.

DYyHKIUA ) = COS X.
['paduxomM pyHKIIMU SBIAETCS CHHYCOMJIA (€€ MHOTJa HAa3bIBAIOT KOCUHYCOUION ).

y=cCosX >4

/
/

|
I

n I T im 21
Z 2 :
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CaoiicTBa QYHKIIMH ) = COS X:

1) Obnacts onpeneneHuss GyHKIIUN — MHOXKECTBO JICHCTBUTEIILHBIX YUCEI.

2) O6nacTh 3HaUYeHUN PYHKIIUU — OTpe30K [—1; 1]

3) D10 yetHast QyHKIIHSL.

4) D10 HenpepbIBHAS (YHKITHS.

5) Koopaunatel Touek nepecedeHus rpaduka:

- ¢ ocwlo abcnucce: (/2 + mn; 0),

- ¢ ocwto opaunart: (0;1).

6) Ha otpeske [0; m] ynkius yObIBaeT, Ha OTpe3Ke [7; 27| — Bo3pacTaer.

7) Ha mpomexxyTkax [-m/2 + 2mn; /2 + 2nn] GyHKIUS TPUHAMAET MMOJIOKHUTEIbHBIC 3HAUCHUSI.
Ha mpomexxytkax [n/2 + 2mn; 3n/2 + 2an] GpyHKIMS IPUHUMAET OTPUIIATEIILHBIC 3HAYCHUS.
8) IlpomexxyTku Bo3pacTtanus: [-nt + 2xn; 2mn].

[TpomexxyTku yObIBaHuUs: [27tn; T + 27tn];

9) Toukn MuHUMyMa QyHKUUU: TT + 27N,

Touku MmakcuMyma QyHKIMH: 27tn.

10) ®ynkuus orpaHuveHa cBepxy u cHu3y. Hanmensbiee 3Hauenue GyHkoun —1,
HauOoJbIIee 3HayeHue 1.

11) Dro nepuoanyeckas pynkuus ¢ nepuogom 2n (T = 2)

®yukuus y = mfix).

Bosemem mpenpiaymyto ¢yHKIHI0 y = cos x. Kak Bbl yxe 3HaeTe, ee rpad)uKkoM sIBIIseTCs
cuHycouaa. Eciu Mbl yMHOKHM KOCHHYC 3TOH ()YHKIIMU HA ONIPEIeJIEHHOE YHCIIO M, TO BOJTHA
pacTsHeTcs 0T OcH X (1100 COKMETCs, B 3aBUCUMOCTH OT BEIMYUHBI M).

Ota HOBas BOJHA U OyneT rpadukom GyHKIMU y = mf(X), rie m — mo0oe qeiicTBUTENEHOE
YHCIIO.

Taxum obpazom, pyHkius y = mf(x) — 370 npuBbHas HaM GyHKIHA y = f(X), yMHOKEHHAst Ha
m.

Eciu m <1, To cuHyconaa ckumaercs K ocu X Ha Kodgduuuent m. Ecaim m > 1, to
CHHYCOM/1a PACTATUBAETCH OT OCH X HA KOO(PPUIHMEHT m.

Boinonuss pacTsykeHue Win ckaThe, MOYKHO CHavajla MOCTPOUTS JIMILIb OJJHY OJYBOJIHY
CHHYCOUJIBI, a 3aTEM YK€ JOCTPOUTH BECh Ipa(uK.

®yukuus y = flkx).

Ecnu GyHkius y = mf{(x) npuBOANUT K PaCTSHKEHUIO CHHYCOH/IBI OT OCH X JINOO CHKATHIO K OCH X,
To QpyHkuus y = f(kX) NpuBOAUT K pacTsLKEHUIO OT OCH ) TMOO CHKATHIO K OCH ).

[Tpuyem k — mo60e 1eHCTBUTEIBHOE YUCIIO.

IIpu 0 <k <1 cunyconaa pacrsarupaercsi oT ocu y Ha ko3ppuuuent k. Ecaim k > 1, To
CHHYCOM/Ia CKMMAaeTCH K 0cH y Ha Ko duuuenr K.

Cocrasisist rpa@uK 3TOH (QYHKIIMH, MOXKHO CHayaja MOCTPOUTH OJHY MOJIYBOJIHY CHHYCOH/IBI, a
0 HEHl TOCTPOUTH 3aTEM BECh IpaduK.

DyHkuu y = tg x.
['paduxom GpyHKINU y = tg X ABISIETCA TAHTCHCOMIA.

JlocTaTtouHO MOCTPOUTH YacTh rpaduka Ha mpomexyTke oT 0 10 /2, a 3aTeM MOXKHO
CUMMETPUYHO MPOIOJKHUTH €€ Ha mpoMexyTke oT 0 1o 3m/2.
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T | |
| | T=n |
: : b ; > :
| | | X
| 4 : | >
3m 1T _n 1] s T 3!
T 2 2 2!

CaoiicTBa QpyHKUIMH y = tg X:

1) O6nacts onpexaeneHust QyHKIUU — MHOKECTBO BCEX JICHCTBUTEIBHBIX YHCEN, KPOME YHCEI
BUJIA

X = n/2 + nk, rae k — mo0boe 1enoe yucio.

3T0 03HAUaeT, uTo Ha rpaduke QyHKIMH HET TOYKH, IPUHAUICKAIIESH MPSIMO X = T/2,
60 npsmont x = 3n/2, mubo npsamMoit x = Sw/2, mubo npsaMoun x = —m/2 U T.A.

2) Obnactb 3Ha4eHUH QYHKIUH (—o0; +00)

3) O1o HeueTHast PYHKIIMS.

4) Oto HenpepbIBHAs QYHKIWS HAa HHTEpBaje (—m/2; w/2).

5) D10 nepuoauyuecKkas GyHKLUSA ¢ OCHOBHBIM nepuojoM 7 (T = 7)

6) @yHKIMS BO3pacTaeT Ha uHTepBaine (—n/2; n/2).

7) OyHKIMS HE OrpaHUYeHa HU CBEpXY, HU CHU3Y. He uMeeT HM HauMEHbLIETo, HU
HanOOJIbIIETO 3HAUEHUH.

DyHK1IUA y = Ctg X

['padukoM GyHKINH ) = ctg X TaKkKe ABISETCS TAHTEHCOU A (€€ MHOT/Ia Ha3bIBAIOT
KOTaHTE€HCOUJION ).
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CBoiicTBa pyHKUINH y = ctg X:

A4

1) Obnacts onpeneneHus: GyHKIIUH — MHOKECTBO BCEX JICHCTBUTEILHBIX YHCEI, KPOME YHCEll

BUJIA
x = 7k, rae k — mo0oe 1enoe 4uco.

2) O6nactp 3HaYeHUH QyHKIUU (—00; +00)
3) D10 HeueTHAsE QYHKIHS.

4) D10 HenpepbiBHAS (QYHKLIHA.

5) Oro nepuoanyeckas GyHKIMs ¢ OCHOBHBIM nepuojioM 7t (T = )
6) ®ynknus yosiBaeT B mpoMmexytke (nk; w + nk), rae k — moboe 1enoe dncio.
7) @yHKUMS HE OTpaHUuYEHa HU CBEpPXY, HU CHU3Y. He nMeeT HM HauMEHbIIEeTo, HU

HaMOOJIBIIIET0 3HAYCHUH.

Tekcr 3axanug:

Mnooicecmeo 3nauenuil

Al Omnpenenute MHOKECTBO 3HAYCHUN (QDYHKITUU: 1) [-2,5]:2) [-7;3]:3) [2:5]:4) [27]
y=5C0SX—2

A2 Haiinure cymmy 1enbix 3Ha4eHUN QYyHKIIUN 1)10;2) 6;3)15 4) o
y =4—-3sin® x

A3 | Vkaxure Haubonbiiee nenoe snadenue pynkuuu | 1) 3; 2) 9; 3) 2, 4) 8
y = \/ﬁsin X+2C0SX—3

A4 | Onpenenure MHOXXECTBO 3HAYCHHUN (YHKIIUU: 1) [14];2) [3,5]; 3) [-3;5]; 4) [0;2]
y=4cosx+1

A5 Haiinure cymmy menbix 3Ha4eHUN QYyHKITUA 1) -10: 2) -15; 3) -5; 4) —22
y=2sin®x—6

A6 YKaKuTe HAMMEHbIIIEE 1IeTI0€ 3HAUCHUE (PYHKITHH 1)3,2)-13)2 4 -2
y :\/gsin X—2cosx+1

A7 Ompenenrute MHOKECTBO 3HaYCHUN (YHKIIUH: D [57];2) [-5:9]:3) [-7:7]; 4) [-6;8]

y=7c0sXx+1
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A8 Haiigute cymmy 1ienbIX 3HaU€HUN QYHKIMH 1) 5 2) -3, 3) -5 4) 2

y =2-5sin®x
A9 | Yxaxute Haubonbluee uenoe sHauenne yukunn | 1) —4; 2) -2; 3) 2, 4) 8

y =sin X++/3cosx—4

AI10 | Onpenenute MHOXKECTBO 3HAYCHHUH (DYHKIIUU: 1) [14];2) [-4-2];3) [-6;-2];4) [0;4]
y=2Cc0sx—4

All | Haiimute cyMMy LIETbIX 3HAYCHUH (PYHKITUN 1) 1 2) -5 3) —6: 4) —1
y =4sin* x—3

AI2 | YkaxuTe HaMEHbIIEe 1IeJI0¢ 3HaUeHUE (QYHKITUH 1) -6; 2) -14; 3) 2, 4) 4

y =6sinx—8cos x+4

Ilpakmuueckasa padoma Ne46:
[Tpeobpa3oBanus rpa)KOB TPUTOHOMETPUUECKHUX (QYHKIUI
eab: ucnonbs3ys npeodbpazoBanus rpadukoB PyHKIKU, HOCTPOUTH 3aJJaHHYIO (DYHKIIUIO.

y=-2ﬁn(x+§)-l

y=2ﬁn(x+§)+l

| BapuaHT 2 BapuaHT 3 BapuaHT
[loctpoiite rpaduk Ilocrpoiite rpaduk [loctpoiite rpadux
byHKUMH GyHKIMH (GYHKIHH

y=2cos(x+§)-l

4 papuaHT

SBapuaHT

6 BapuaHT

. [loctpoiite rpaduk
byHKUMH

y=-2cos(x+3)-1

[locrpoiite rpaduk
byHKIIMH

y=-mms(x+;)4

[loctpoiite rpaduk
GyHKIMH

y=~2mn(x+z)-l

7 BapHaHT

8BapuaHT

9 BapmaHT

. [loctpoiite rpaduk
byHKIMH

y=2mm(x+§)+l

[locrpoiite rpaduk
byHKIIMH

y=-2sin(x+=)+l

[loctpoiite rpaduk
(GyHKIMH

y=2sin(x+3)-1
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Ilpakmuueckasa paooma Ned7:
OO6patHbIe TpUuroHoMerpuyeckue GyHkiuu. MIx cBoiicTBa u rpaduku

Mean:
® 3aKPEINICHUE KIIIOUEBLIX NOHITHH:

apKCUHYCa, apKKOCHHYCAa, apKTAHICHCA U apKKOTAHT'€HCA YHCIIOBOTO apryMEHTa,;
® BbIPA0OTKA MPAKTUYECKUX HABBIKOB:

B BBIYUCIICHHH O0OPATHBIX TPUTOHOMETPHUUECKUX (DYHKIIHIA;

B PEIICHUU MPOCTEUIIINX TPUTOHOMETPUICCKUX YPABHCHHUI;

AKTyaju3anusi ONOPHBIX 3HAHUM

1. Yro Ha3piBaeTcs arcsin a? arccos a?  arctg a? arcctg a?

2. Kakue 3Ha4eHUs MOTYT IPUHUMATh X M) JJs QYHKLUIL:

y =arcsinx y = arccosx

y = arctgx y = arcctgx

Kak BpIYMCIIUTG arcsin u arctg OT OTPUIIATENILHOTO apryMeHTa?
4. Kak BBIYMCIUTB arccos M arcctg OT OTPULIATEIBLHOTO apryMeHTa?

(98]

3agaHus 1J151 IPAKTHYECKOi padoThI

1.Bpryucaure:
V2 3
a) arcsin @, eciu a=%;1;0; —7;-1 0) arctg @, ecmu a =014/3; —?;-1
V2 V3
B) arccos @, eciu a :%; 1505 o -1 | r)arcctg @, ecu a =0:14/3; —?;—1

Z.HaﬁIlHTe SHAYCHHUEC KAKAOI0 BLIPAKCHUS

a) 3arcsin —ﬁ +barctg0—arcco 1
2 2

6) sin [arcctg (— J3 )+ 2arcsin g]

V3 V3
B) tg| arcco 5 +arctg?

r) 3tg(arcsin %)

o)

1) sin arccos7
%) 2
e) ctg| arcsin 5 X) ctg| arcco 5
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Onpeaesienne 00paTHLIX TPHIOHOMETPHYECKHUX PYHKIHIL.

[Tockonbky TpuroHomerpuyeckue (GYHKUMM MEPHOAWYHBI, TO OOpaTHbIE K HHUM
(yHKIMKM He 0HO3HA4HbI. Tak, ypaBHeHHe Y = sinx, TMpH 3aJlaHHOM , HWMEET
OeckoHEeYHO MHOro KoOpHeii. JlelicTBUTENbHO, B CHJy MEPHOJAMYHOCTH CHHYCA,
€CIIM X TakKoil KOpeHb, TO MU x + 2an (rae n uenoe) Toxke OyaeT KOpHEM
ypaBHeHusA. Takum oOpa3om, oOpaTHbIe TPHrOHOMETPHYeCKHe (YHKUHH
MHOro3uaunbl. YtoObl ¢ HuUMHM ObUIO mpoiie padoTarb, BBOIASAT MOHATHE HX

rIaBHbIX 3Ha4yeHuid. Paccmotpum, Hanpumep, cuHyc: y =sinx. Eciu
OrPaHHYMTH APryMEHT X HHTEPBAIOM , TO HAa HEM (DYHKLMA p = SINX MOHOTOHHO
Bospacraer. [loatomy oHa umeer 07HO3HAuHYI0 0OpaTHYI0 (YHKLMIO, KOTOPYIO
Ha3bIBAKOT AQDKCHHYCOM: X = arcsin ).
Ecim  oco6o He oroBopeHo, TO 104 OOpaTHeIMH TPUTOHOMETPUYECKUMH
(GyHKUMAMH MMEIOT B BHAY HX IJIABHbIC 3HAYEHHS, KOTOPbIC ONpeensiorcs
CJIEAYIOLMUMH OTIpeIC/ICHUSMH.
Apkcunye (y =arcesin x )— 910 (yHkuns, obpartHas K CHHYCy (x =siny),
HMeroLas 001acTb Onpe/ie/ieHus U MHOKECTBO 3HAYCHHI .
Apkkocunyc (y = arccos X ) — 310 GyHkuus, oOpaTHas K KOCHHYCY (X = cos y ),
HMeroLas 001acTb onpeie/eHus U MHOKECTBO 3HAYCHHI .
Apkranrenc (y =arctg x - 910 QyHkuus, oOpatHas K TaHreHcy (x =tgy),
MMeroLas 00J1acTh ONpeAeIeHNUs W MHOXKECTBO 3HAYCHMIA .
Apkkoranrenc (y =arcetg X - 310 (yHkums, obparHas K KOTaHreucy (x
= ctg y ), uMeroas 06/1acTb ONnpeaeeH!s ¥ MHOKECTBO 3HA4YCHHIA .
I'padpukn oOpaTHBIX TPHrOHOMETPHYECKHX PYHKIMIL.

['papuku oOpatHbIX TpUrOHOMETpHYECKHX (YHKUMIT nonydaiorcs u3 rpadukos
TPUTOHOMETPHYECKUX (PYHKLMIT 3epKaTbHBIM OTPAKEHHEM OTHOCHTENILHO MPAMOi

y = x. Cm. pazznenst CuHyc, KOCHHYC, TaHreHe, KOTaHIeHC.
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3anmanue 3. [TocTpoliTe rpaduku ¢ TOMOIIBIO MPEOOPA30BAHMIA.

1) y=cosx—1.
2) y:%sinx;
3) y=[2cos;
4) y=ms{x+%J;

3) y:ﬂg[x_g]-

w|n

o N
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'
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—
T

¥ = arccos x

25| e
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Ilpaxkmuueckaa pavoma Ne48:
VYpaBHeHue cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
Pelienre TpUroHOMETPUYECKUX YPABHEHU OCHOBHBIX TUIIOB: MTPOCTEHIIINE
TPUTOHOMETPUUECKUE YPaBHEHHUSI, CBOJISAIUECS K KBAJPATHBIM, pEIllaeMble

Pa3Jd0KCHUCM Ha MHOXHUTCIINU, OOHOPOIHBIC.
Heanb: : HayuynThCA pemiaTh IPOCTEUIINE TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA.

AKTyajM3auus ONOPHBIX 3HAHMM

e Kakune ypaBHEeHUs Ha3bIBAKOTCS NPOCTEUIIMMUA TPUTOHOMETPUUECKUMHU?

e Kakue 3HaueHus1 MOKET MPUHUMATh YHCJIO @ B YPaBHEHUSX Sin X=a U cosX = a?

e Kakue 3HaueHHs MOKET MPUHUMATh YUCJIO @ B YpaBHEHUSIX tgx=a u ctgx=a?

e Kakue cinyyan B TPUTOHOMETPUYECKUX YPAaBHEHUSIX HA3bIBAIOTCS YACTHBIMU?
CKOJIBKO pelIeHU UMEET TPUTOHOMETPUUECKOE ypaBHEHUE?

e (OCHOBHBIE TUIIBI TPUTOHOMETPUYECKUX YPABHEHUII.

e AJTOpUTM PELICHHs YPAaBHEHU, CBOJALIMXCS K KBaJPATHBIM.

e Kakue ypaBHEeHUs Ha3bIBAKOTCS OJHOPOJHBIMU? AJITOPUTM PELLICHUS OJJHOPOAHBIX

YpPaBHEHUU.

Pemenne npocreiillinx TPHrOHOMETPHYECKHX YPABHEHHIi

Tabaunual
Ypaenenue Obwee pewerue Yacmuuwie cayuau
a=-1 a=0 a=1
smx=a =(=1)" arcsi xX=m P
5 x=(-1) arcsma+m .’(Z—E—i-zfm e am
la| <1 2 2
CoOsx=da, x =*arccosa+ 2/m x=m+2m T x=2m
X=—+m

la| <1

= x= ; X =7m 7
tg x a x =arciga +/m e Fo x_ghm
a € (-o0;x)

[ = — iz 7
ctg x a X =arcctga +m x="Tm =T m . }mi
ae(—om;w) 2

3agaHus 1J151 NPAKTHYeCKOi padoThl

1.Pemute npocreiimme ypaBHeHUs :

V2

a) sin2x=-1; r) COS—X=———;
) ) €OS 5

0) cos(x+%)=0; 1) tg(x+%):(_\/§);
B) Ctg(Zx—%j =0; e Sin3ng

2.PeliuTh ypaBHEHUS:
a) 6sin®x-5sinx+1=0
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6) 11-16sin” x+16cos*x =0

B) sin X —cosx =0

r) 2€0s° X—3sin Xcosx+sin’x =0
1) cos3x—cosx =0

e) sin2x—cosx =0

BapuanT Nel

1. Pelunre ypaBHeHue: 2cos T = %E

'1)(—1)"%+1m,n€Z 2):&:%+1rn,n€Z
3)%4—-@-‘,1’:62 4):!:%+27rn,n€Z
2. Pewnre ypasHenue: tg(m —z) 4+ v/3 = 0.
1)%+7m,nez 2)g-+1m,nez
3)-13[+21rn,n€Z 4)%+2vm,neZ
3. Pewmnre ypaBHeHue: sin (—%) + % = 0.
l)i%+27rn,n€Z 2):}:-7§r+21m,n€Z

3) (—1)"% +mn, ne€Z 4) (—1)“% +2mn, n€ Z
4. PewmTe ypaBHeHHe: 2008(% - a:) —v2=0.
1) (—1)“%+27m, nez 2){-+21m, nez

3) :t% +2mn,n€Z 4),(—1)"% +7mn,n€Z
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1

5. Haiinure pelnenns ypasHenns: 2tg? z = poe.
1)-752’-1,1162 2)%+7rn,nEZ
3)3mn,ne Z 4)m™m, n€ Z

6. Haiinure pelienus ypaBHeHHS: ctg(%a: - 7r) = 1.
1)%+2n,nez 2)ﬂz%+n,n§'z

el l,n
3) 2+n,n€Z 4)2+2,neZ

7. YKaXXuTe HaHMEHbILIHH MTOJIOXKHTEJIbHBIA KOPeHb YPaBHEHHS

in & pl—g) = =t
sin 3 tg(—z) 7

03 HEE
8. Ilpn Kakux 3HaueHHsX T 3HauYeHHe QyHKUMH f(z) = 4sm-;E . cos% -1
pasHo 0?

1)mn, neZ 2)(—1)"%+1rn, nez

3):h%+1m, nez 4)(—1)"%+21m, nez

Bapuant Ne2
1. Pewmnre ypasuenue: 3tgz = /3.
1)%+27m,neZ 2):!:%+1rn,n€Z
3)%+1rn,n€Z 4)§+1rn,n€Z
2. Pewnre ypaBHeHue: oos-‘;— = %
l)i:%;—r+41rn,nez 2):!:§+21rn,n€Z
3):t%+21m, nezZ 4) (—1)"%+1m, nezZ
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3. Pewmre ypastenue: 1 + sin(r — z) = 0.

1)—-72£+27rn,n€Z 2)%+27rn,n€?
3):!:-121+21rn,n€Z 4)%+1rn,n€Z

4. Hafinute peluenus ypaBHenus: ctg?z = 1 — Ei—nl"’;'
1)%+21m,-n€Z 2)Zr2—+1rn,n€Z
3)?,1&62 4)m™m, n€ Z

5. Haiinute pelienus ypaBHeHus: 4cos§-sin(12"- = a:) = —/3.
)L+, nez 2)ﬂ:-561+21m,n€Z
3):t§ér-+1rn,n€Z 4):!:%+21rn,n§Z

-~ -~

6. YKaxKuTe HaHMMEHbIUHH TMOJIOXKHTENbHHIN KOpPeHb YPaBHEHHs
cos T ctg(—x) = —/3.

D § 2% 93 a5
7. TIpH Kakux 3HaueHusX = 3Havenue pyHkumn f(z) = 8sin % cos % - 2V/2
paBHo 0?

1)£3T +3mn, n e 2 | 2) (-3 4. 30 n ez

3)(-1)"E + 1’:-,:1‘- nez 4(-1r¥im,nez

8. Ykaxckure abcuuccsl Toyek nepeceyens rpadHkoB GyHKUHHA
f(z) =2tg?z +sin’z, g(z) =1+ tg?z — cos? z.

1)4mn, n€ 2 2)12’-‘,nez
), ne Z 4)/2rmn, ne Z
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Ilpaxkmuueckaa pavoma Ne49:

[Ipocreiiire TPUTOHOMETPUUECKIE HEPABEHCTBA
lleﬂb.‘ Ompaﬁomamb HABBIKU U YMEHUA 6 peuieHUU MPUCOHOMEMPUUECKUX HeEpABEeHCn 6

1. Pemenue TPUTOHOMETPUIECCKUX HEPABCHCTB

3amaua 1.

Pemuth HepaBeHCTBO cos X > 1/2.

Pewenue.

[To onpeneneHnIo KOCHHYCa COS X —3TO a0CIHCcca TOYKU SAMHIYHOU OKPY>KHOCTH. UTOOBI pEIInuTh
HEPAaBEHCTBO COS X > 1/2, HY)KHO BBISICHUTb, KaKHe TOYKH €AMHUYHOU OKPYKHOCTH HUMEIOT
abcuuccey, 6onpinyro 1/2.

AoOcnuccy, paBHyO 1/2, UMEIOT IB€ TOUYKH €UHUYHON OKPY>KHOCTH M1 1 M>.

Touka M nony4aercs moBopotom Touku P (0; 1) Ha yrox -n/3, a Takke Ha yrisl -n/3 + 27n, T11e
n=-+/-1,+/-2, ...; Touka M2 — TOBOPOTOM Ha yroi m/3, a Takxke Ha yribl /3 + 2nn, rae n = +/-1,
+/-2, ...

AOGcruccy, 6omnbiyio 1/2, uMeIoT Bce TOUKH M IyTu e AMHUYHOM OKPY>KHOCTH, JIeKall[ie MpaBee
npsimoid MMz, Takum 06pa3om, perieHUusIMU HEPAaBEHCTBA COS X > 1/2 SBISIOTCS BCE UMCia X U3
npoMexyTKa -1/3 < x < /3.

Omeem. Bce peuwienus 0aHH020 HEPABEHCMEA — MHOMCECME0 UHmMEPEanoe /3 + 2xn <x <m/3
+ 27n, n € Z.

3anaua 2.

Pemmnth HepaBeHCTBO cos X < 1/2.

Pewenue.

AOGcmuccy, He 6onbiyio 1/2, uMeroT Bee Touku 1yru MMM, eauanyuHOM okpy)kHOCTH. [ToaTOMy
peIIeHUSIMHA HEPaBEHCTBA oS X < 1/2 SBIIAIOTCS YKciia X, KOTOPBIE IPHHAIIICKAT IPOMEXYTKY T/3
<x < 5m/3.

Omeem. Bce pewienus 0annozo Hepasencmea — MHoxcecmeo ompeskoe /3 + 2xn <x < 5n/3 +
2nn, n € Z.

3anaua 3.

Pemuth HepaBeHcTBO sin x > -1/2.

Pewenue.

OpaunHaty, He MeHbLIylo -1/2, uMmeroT Bce TOUYkM Ayrd MMM eInHUYHONW OKpYXHOCTH.
[ToaTomy perieHnsIMHU HEpaBEHCTBA Sin X > -1/2 ABIAIOTCS Yncia X, IPUHAATISKALTIE TPOMEXYTKY
-/6 < x < 7n/6. Bce pelieHust JaHHOTO HEPaBEeHCTBA — MHOKECTBO OTPE3KOB -1/6 + 2mn < x < 71/6
+2nn, n € Z.

OtmeTnM, 4TO BCE TOYKH OKDPYKHOCTH, JEXKallue Hibke npsamod MiM:, MMeEOT oOpauHary,
MeHbIIyIo -1/2. TloaTomy Bee uncna x € (-51/6; -1/6) SBIAIOTCS pelIeHUIMHU HEPaBEHCTBa sin X <
-1/2.

Omeem. Bce pewienus 3mozo nepasencmea — unmepeansl (-5n/6 + 2an; -n/6 + 27n), n € Z.

3anaua 4.

Pemiuth HepaBeHCTBO cos (x/4 — 1) < -(V2/2).

Pewienue.

OGosuaunm x/4 — 1 = y. Pemas wHepaBeHcTBO cos y < -(\2/2), Haxomum
3n/4 +2nmn <y <5n/4 + 2nn, n € Z.

3amensass y = x/4 — 1, monydaem 3m/4 + 2mn < x/4 — 1 < 5m/4 + 2nn, oTKyna

1 +3n/4+2mn<x/4<1+51/4+2mn,4+3n+8mn<x<4+51+8nn,n€Z
Omeem. 4 +3n+8nn <x<4+5n+8nn,n€Z
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1. Pewume mpuzoHomempuiuecKue nepaeencmea

1
sin 2z < —;
l)qm I = 5

2sin (% o .'r) < vE;
. 1

3) cos® T > H;

4)2<ter<1;

5) 2sin’x - Ssinx + 2 > 0;
sinz + costz > V%;

6) 2

2)

7) ctg’x - ctgx - 2 < 0;

8) sin 2 — 3 oos 2 > /2

2tgx + 1 > 2
9)l+tgr tgr

10) 4sinxcosx(cos?x - sin’x) < sin6x;
11) sinxsin3x > sin5xsin7x;

12) sinx + sin2x + sin3x > 0.

Ilpaxkmuueckaa paooma Ne 50:
@opMyJibl CHHYCA CYMMBI U Pa3HOCTH, KOCHHYCAa CYMMbI U Pa3HOCTH

Heab: oTpaboTka yMEHHUI 1 HABBIKOB PEUICHUS YIPaKHEHUI HAa IPUMEHEHHE (hOPMYIL.

1. Beruuciaurs:

sitn T0° + sanl 0°

1) cas 0% - cosll”

Dopmynbl
1) sina+sinﬁ:251na+ﬂ,cosa;ﬁ
2) Sina—sinﬁzzcosa;ﬂ.sina;ﬂ
3) cosa+cosﬁ:2cosa;5,cosa;3
4) COSQ—COS'B:—zsina+ﬂ.sina_lg
sin(a +
5) tgattg S = ( B)
cosa -cos
sin( B+«
6) ctgaictgﬂ:L
sine -sin S
Bapuanr 1
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2) 1% 1%

2. BbIUHCIIMTE TOYHOE 3HAYEHUE Pa3HOCTU CUHYCOB 165 1 75 rpaaycos.

3. JIokazaTh TOXKJIECTBO:
sina + sin3a

=tg2a
cosa + cos3a g

Bapuanr 2

1. Beruuciaure:

sl 0% + sin =0

1) cosil® — cosl0®

1y 0w
S —— — 8t —
36 36
INEy T
008 —— — 08—

2) 26 26

2. BplunuCIUTE TOYHOE 3HAYEHUE CYyMMBI KOCUHYCOB 105 1 75 rpamycos.

3. Jloka3aTh TOXIECTBO:
sin2a + sinda

= ctga
cos2a — cosda g

Ilpakmuueckaa paooma Ne 51:
TaHreHc cyMMBI U Pa3HOCTH

[enb: M3yuuTh popMyIibl TAHT€HCA CYMMBI M Pa3HOCTH apryMeHToB. PaccMoTpeTh
NPaKTUYECKOE MPUMEHEHHE JaHHBIX (OPMYIL.

Teopernueckas 4acTh:

IToBTOpHM.

1) Yro Takoe TaHreHc?

2)Kak oH cBsI3aH C CHHYCOM ¥ KOCHUHYCOM?

3)Mo>kHO 11 BBIBECTH (DOPMYIIBI TAHTEC CYMMBI U PA3HOCTU apTyMEHTOB, 3Hasi (JOPMYIIBI CYMMBI
U Pa3HOCTH apryMEHTOB CHHYCa U KocuHyca?
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tgx +tgy
tg (X + Y) = o
1—-tgx tgy
tgx —tgy
tg (X - Y) T e
1+tgx tgy
IIpumep 1.
0
Beruncnutb tg €
0 0 J3 3143
tg75° = tg(45° +30°)= 9P +1030 - 407 Aol
1-1tg45°tg30° - 5= O
-1
Mpumep 2. Buiumcnmte: 121 5°
PelueHune. . )
1g15° = rglase —30)= 820 —1830__
1+1g45 1230
V3
3 33
Y3 3443
3
Mpumep 3. BbIYMCIUTE: tg270 +1g1 8°
1-1g27%1g18°
PelwieHne.
(@27 +1g18" o
1-1g27°1g18" 527" +18°)-
= l‘g450 =1
Ne 1 BapuanT Ne 2 BapHaHT

1. Bemuucmurs: tg(a + )

1 tga = ! tgph = - 1 tga = . tgp = -
ec/u ga—5,gﬁ—3 ecau ga—g,gﬂ_3
2. Boiuucure: tg(a + f),unun tg(a — B)
2 | Boruucurs tg75° 2 | Bormcmurs £g15° .

3. Ynpocturs
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3 | tg9,04°-tg2,02° 3 tg9,2° —tg0,12°
1+tg9,040-tg2,020 1+4+t99,2°-tg0,12°

4 | tg12°+tg33° 4 | tg5°+tg25°
1—1tg12°-tg330° 1—1tg5°-tg25°

5 | tg11° +tg19° tg65° — tg5°
1—-tg11°-tg19° 1+ tg65°-tg5°

Ilpakmuueckana paboma Ne 52:
®opmyIbl cUHYyca, KOCUHYCa, TAHT€HCa IBOMHOTO yria

Iens:
Teopernueckas 4acTh:

1

sin 260 = 2 sin & COS o;

cos 20.=cos® o.—sin’ o; 2
2tga 4 r Tk
tg 2 R m——, Y ’ ST
g 20 —tg'n u#z-}—uk a#4+2 3
ctgo—1 nk
otg 20 =, o FE—.
B2 2ctga “’*2 ;
N3 popmynsl (2)

cos2a=2cos? a—1;
cos2a=1-2sin’ o,
[Ipumep: 1

BeiuucauTs cos 20, ecau cos o = 0,3.

Ucnonsays dopmyny (2) ¥ OCHOBHOE TPUTIOHOMETpHUYE-
CKOe TOXXJAECTBO, MoJjiydaeM

cos 2a = cos? o — sin? o = cos® o — (1 — cos® @) =
=2cos’a-1=2-(0,3°-1=-0,82. -
[Tpumep:2 Ucnonwiys hopmyny (1), momyuaem
o] o o o 1
2sin15 - cos15 =sin(2-15) =sin30 = 3
2. Ucnonw3ys popmyiy (2), monydaem
o o o o ﬁ
cos?15 — sin?15 = cos(2-15") = cos30 = -
3. Ucnonb3ys popmyiy (3), moxydaem
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2tg15°
1—tg?15°

4. BBIYHCIUTE:

=tg(2-15) =tg30" = —

1 BaApUAHT R ' \‘\\\\\‘\\\\\\‘

2sin 30° cos 30° ? 2sin 45° cos 45° i
cos? 45° - sin? 45° 0 cos? 30° - sin2 30° =
[ 2cos?30°-1 = 2 cos*15° - ]
2
/ 2sin= cos< vz Zsm— cos—— 1
) 8 8 2 12 >
/ cos? = _sin2 = V3 cos?— - sin E V2
/ 12 12 2 “ 2
/7779772001111111111171 . “IHW

Ilpaxkmuueckan paooma Ne53:
dopMyITbl TOHMKEHHSI CTETICHH, HITA (DOPMYJIBI IIOJIOBUHHOTO YTJIa

[enb: oTpaboTKa yMEHUH 1 HABBIKOB PEIICHUS YIIPAXKHEHUH Ha IPUMEHEHHE
dbopmy.

Dopmynbl
.20 1—cosa
1) sin® —= -
2 2
, o  l+cosa
2) cos® —= -
2 2
s ,a l—cosa
3) tig°—=
2 licosa

a sinag 1-cosa

2 l+4cosa sina

, o l1+cosa
5) ctg’ = =
2 l-cosa
o sin@ | +cose
6) ctg — = =

2 l-cosa  sina

Bapuanr 1
o i
1. HaiiT 4MCII0BOE 3HAYCHHE BBIPAKEHHUS: 2C0S > P 1
s a
2. ITyctb coso = 0,6 u 0<a<;. Beruucnuts: tg 2

3. YOpoCTUTh BBIpaKEHUE:
1—cosa
1)

sina

1-cos2a+sin2a

2)

1+cos2a+sin2a
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Bapuanr 2
) . s
1. HaiiTu uncioBoe 3HaueHue BhIpaxkeHus: 1 — 2sin? r
s a
2. Ilyctb coso = 0,6 n 0<a<5. Brruucnuts: ctg >

3. YHpOCTI/ITL BBIPAXCHUC!
sina
1)

1+cosa

1+cos2a+sin2a

2)

sina+cosa

Ilpaxmuueckasa paooma Ne54:
®opMyJIbl CyMM TPUTOHOMETPUYECKUX (PYHKIUI
Ienw: 0TpaboTKa YMEHHI M HABBIKOB PELIECHUS YIIPAXKHEHUN HA TPUMEHEHUE

dbopmy.

Hns HaxoXHeHWs TPHrOHOMETPHYECKHX (YHKIHHA CyMMBI H PasHOCTH /1BYX
APryMEHTOB TPHMEHSAIOTCA CleAyIouMe (QOPMYIIBL:

sin (o + B)=sin acos  +cos asin f; (9.34)
sin (o— B)=sinacos p—cosasin f; (9.35)
cos (et + B)=cosacos B—sin asin B; (9.36)
cos (e — B)=cos cos B+ sinasin B; (9.37)
+ n n
te(o +B)——§-—-—f-% ats(k+1) P52k +1) teatghrl; (038
tga—t |
tg(u—B):-l—g_*j?%, a¢§(2k+l), ﬁ¢§(2k+1), tgatgf#—1;
(9.39)
ol
ctg(a-&-ﬂ):%?;;——%——w, a#nk, B#Enk, a# —B+nk; " (9.40)
t 1
ctg(a—ﬁ)=£cttg;~—-§:%%, asnk, Bk, akp+uk. (9.41)
Bapuanr 1
YpoBens A

1. Beruucnure:
1. cos98° cos 53° + sin 98° sin 53°;

2. sin56° cos 26° — cos 56° sin 26°;
. 8m 61 . 6T 8T
3. sin—cos— + sin—cos—;
7 7 7 7
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4. cos3acos2a — sin2a sin 3a.

Yposens b

o T 3 3T
2.Haiigure cos (a =+ Z)’ CCIM COSQ = —CUT <a< -

Bapuanr 2
Yposens A
1. Beruucnure:
1. cos52°cos22° + sin 22°sin 529;
2. sin134° cos 44° — cos 134° sin 449;

107 81 . 8mr . 10w
3. cos— cos— — sin—sin—;
6 6 6 6
4. sina cos3a — sin3a cos .
Yposens b

o T 15 m
1. Haiimure cos (a —5), eCIM COS @ = —— U~ <a<m.

Ilpakmuueckaa paboma Ne55:

®opMyIibl TPOU3BEACHUN TPUTOHOMETPUUYECKUX QYHKUIUN

MIPEOBPA30OBAHUE NPOU3BEAERUA
TPUTOHOMETPUYECKUX GYHKLUWUY B ANTEBPAMYECKYIO CYMMY

sin oc cos B = ;[sin (o + B) + sin (o — P)I;
cosoacosf}= % [cos (o + B) + cos (o — B)];

sinosinp = % [cos (o — B) — cos (o + B)].

1 BapuanT

BcraBb Henocraromme 4actu GopMyIb:
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cos(z| - |y)| -

| cos (2 +y)

$iN T - 8IN Y =

o) OHpeI[eJ'II/ITe, HCTUHHO HJIA JIO’KHO JAHHOC PABCHCTBO!

28in 37" -cos 16° = sin 53° + sin 21°:

3 [Ipeo6pa3yit npousBeeHUE B CYMMY:

'sin 143 - cos 4pP.

4 | TpeoGpasyit npoussencHue B cymmy: SinZa-cos15a

5 | MpeoOpasyii nponsseenue B Cymmy: sin64°-sin31°.

2 BapuaHT

BcraBp HepocTaromume yactu GopMyJb:
cos(x+y)+cos(x—y).

COSX-COSY =

2 OHpeI[eJ'II/ITe, HCTHUHHO HWJIH JIOKHO JaHHOC PAaBCHCTBO!

2s1n46°-cos18°=sin64°+sin28°

3 [Ipeobpasyit mpousBeneHne B CyMMY Sin2OB'COSSB

4 | TipeoGpasyii mpoussenenue B cymmy Sin2o-cos13a.

5 | llpeoGpasyit mpousBesieHuE B CyMMY sin56°-sin33°.

Ilpaxmuueckasa paboma Ne56:

Onucanue npou3BOACTBEHHBIX MPOLIECCOB ¢ MOMOIIBIO rpadMKOB (PYHKIUH.
Hcnonb3oBaHne CBOMCTB TPUTOHOMETPUUECKUX (PYHKIIMI B Ipo(hecCHOHATbHBIX

3aJgadax

HCJ'IBI BBISIBUTBH CBA3b TPUT'OHOMETPHUYCCKUX (bYHKLII/Iﬁ C ABJICHUAMU OKPYXKAKOUICTO MHUPpa U
HpaKTI/ILIeCKOﬁ JCATCIIBHOCTBIO YCJIIOBCKA, ITOKa3aTh, 4YTO JaHHBIC (i)YHKHI/II/I HaxXoauT IIHPOKOC

MMPUMCHCHHUC B )KU3HH.

TeOpeTI/I‘{eCKaﬂ 4acCThb:
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PeanbHble mpoliecchl OKpYXaromiero Mupa OObIYHO CBSI3aHBI C OOJBIIMM KOJIMYECTBOM
IIEPEMEHHBIX U 3aBUCHMOCTEH Mexay HMUMH. OnucaTh 3TH 3aBHCHUMOCTH MOXHO C IOMOILBIO
¢bynkuuii. [lonstne «yHKOMS» CBHIIpAJIO U IHOHBIHE HUIpaeT OOJIBLIYI0 POJIb B IO3HAHUU
peaabHOro MHpa. 3HAaHWE CBOWCTB (DYHKIUH TO3BOJISET HOHATH CYTh MIPOUCXOASIINX IPOIIECCOB,
npefcKa3aTb XOJ HMX pPa3BUTHs, YNpaBiATh UMH. B nanHOW pabore paccmarpuBaercs
NPaKTUYECKOEe MPUMEHEHUE TPUTOHOMETPHUECKUX (DYHKIIUH.

Tpuronomerpus — pasfen MaTeMaTUKH, B KOTOPOM M3y4alOTCS TPUTOHOMETPUYECKHE
(GYHKIMU ¥ UX TPUIOKEHUs K TeoMeTpur. CIOBO TPUTOHOMETPHUSI COCTOUT U3 JABYX I'PEUECKUX
CJIOB: trigwnon - TPEyrojbHUK M metrew - U3MepsATb U B OyKBaJIbHOM IEPEBOJIE O3HAYAET
U3MEpEeHHE TpeyroiabHUKOB. Kak 1 Beskast qpyras Hayka, TPUTOHOMETPHsI BOSHUKIIA B pE3YJIbTaTe
4eJI0BEUYECKON IIPAKTUKY B IPOLIECCE PEIIEHUS KOHKPETHBIX TPAKTUYECKHUX 3aJad.

2) O603HaubTe TOUYKY MMEPECCUCHUS MIPSIMBIX U TOUKH MIEPECCUCHUS OTBeTHI:
MPSIMBIX U IJIOCKOCTH.
1. Touku
>< MpUHAJICKAIIE
IUIOCKOCTH
2. Touknu

HEC IpUHAJIC)KAIUC
IIIIOCKOCTHU

[Tpuctynass K HalMCaHUIO JAaHHON pabOThl, Mbl CTOJKHYJIUCH C IPOTHUBOPEUYUEM MEXKIY
MMEIOLIMMUCS TEOPETUYECKUMH 3HAHUSMU 10 TAHHOW TeMe U OTCYTCTBHEM MOHUMAHUS TOTO, T/Ie
B peaJIbHOM KU3HU MOKHO BCTPETUTHCS C (PYHKIIMOHATILHOW MOJIEIIBIO, M KaK YEJIOBEK UCIIOJIb3YET
CBOMCTBA TPUTOHOMETPUYECKUX (YHKIMI B CBOCH NMPAKTHYECKOH NEATEIHHOCTH.

OObeKT Halero HUCCIIEOBAHUS - TPUTOHOMETPUYECKHUE GyHKUIMY; TpeaMeT
UCCIIEIOBAaHHS - 00JIACTH UX TPAKTHYECKOTO TPUMEHEHHS.

B pa3padorke!!!

Ilpakmuueckasa paooma Ne57:
AKCHOMBI CTEPEOMETPUH U UX MPOCTEUIINE CIEICTBUS

Heap padorbi: 3akpenuTh 3HAHUE AKCMOM cTepeoMeTpuu. Jloka3zaTh CIEACTBHS U3 aKCHOM
crepeomeTpuu. llponomkute  (opmupoBaHue  rpaduyeckoil  KyJabTypbl  ydamuxcs,
odopmIeHre KpaTKo# 3amucy TeopeM. Pa3BuBaTh MpOCTPaHCTBEHHOE MBIIIICHHE yYaITUXCsl

[{enb: 0000IIEHNE U CUCTEMAaTU3alls 3HAHUN yYaIuXcsl, MOIYyYEHHBIX PU U3Y4YE€HUU TEMBI.

Xo0J1 paboThl.
1) Kakue purypsl B crepeoMeTpuH SBISIOTCS OCHOBHBIMU?

3) O0bsAcHUTE, TOYEMY IITATUB UMEET BCETO TPH TOUYKHU OMOPHI?
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4) YeTbipe TOUKH HE JIeXkKAT B OJHON MIOCKOCTH. CKOJIBKO MIIOCKOCTEH MOKHO MPOBECTH Yepe3
TPOMKH 3TUX Touek? CrenaiTe puCyHOK.
Pemenue:

5) JlokaxuTte, 4TO BCE BEPILMHBI YETHIPEXYTOJIbHUKA IPUHAJIEKAT OJHOM INIOCKOCTH, €CIIN
BBITOJIHACTCS OQHO U3 CIEIYIOIINUX YCIOBHUMN:

1. nuaroHay 4eThIPEXyroJbHUKA IEPECEKAOTCS;

2. mepeceKaroTCs MPOJOJKEHUS ABYX €r0 HECMEXHBIX CTOPOH.

Jloka3arenbCTBO:
1.

6) Crounsip mpoBepsieT, JIeKaT JIM KOHIIbI HOKEK CTyJa B OJHOM MJIOCKOCTH, IPU MOMOIIHU ABYX
HUTEH.
OO0BsiIcCHUTE, KaK OH 3TO AenaeT?

Pemenne:

7) Ha mockoctu OL otmeuensl Tpu Touku A, B, C, He nexaiue Ha ogHou npsmoit. Touka D He

MPUHAJICKUT TIIOCKOCTH Ol OnpenenuTe, siBisieTcs i1 yeTbipexyronbHuk ABCD tpanenueii.
Pemienue:

Beinonnutre Tect:
Akcuombl ctepeomeTpuu. Pemenue 3agauy.
1. OcHoBHBIMHU (pUTYpPaMHU B IPOCTPAHCTBE ABJISIOTCS
A) TpeyroJbHUKHI
b) mnockoctu
B) Touku, npsimble U MJIOCKOCTH
I') MHOTOTpaHHUKN
2.11pensio:kenue, KOTOpoe NpUHUMAaeTcs 0e3 10Ka3aTeJbCTBA.
A) Teopema
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b) nemma

B) akcuoma

I') cnencrBue

3.Kakue u3 JaHHBIX YTBepKIeHUl He BepHbI? 3anuumTe HX HOMepa.

1. yepe3 TpH TOUKH, HE JIeXKAIIKUE HA OJHOM MPSAMONA, MOKHO NMPOBECTHU MIOCKOCTh, U IPUTOM
TOJIBKO OJIHY.

2. yepe3 TpH TOUKH, JIS)KAIUE HA OJHOMN MPAMOil, MOKHO IIPOBECTH IIOCKOCTh, U IIPUTOM
TOJIBKO OJIHY.

3.ecnu qBe pa3inyHbIe IPSIMbIE UMEIOT OOIIYIO TOUKY, TO Yepe3 HUX Helb3sl IPOBECTH
IJIOCKOCTh

4.IlpsiMmble KOTOPbIE He JIeKAT B OJIHOM IJIOCKOCTH U He NePeceKaloTcsi Ha3bIBalTCS.
A) CKpeLMBarOIUMUCS.

b) [NapannensHbIMU.

B) nepecekarommmucs.

') neprieH IuKyIIpHBIMU

5.Pa3nen reoMeTpuu, B KOTOPOM (PUIYpPbI H3Yy4AKTCS B IPOCTPAHCTBeE.

A) aHUMETpUS

b) crepeomerpus

B) Tpuronomerpus

I') reometpus EBknuaa

6. Kakue U3 JaHHBIX YyTBeP:KICHUH BepHbI? 3anuuMTe X HOMeEpa.

1.Yepe3 aBe m00BIE TOYKH MOKHO MTPOBECTH MPSIMYIO M TOJIBKO OJIHY.

2)Uepes mpsIMyIO U HE JIeXkAIlylo Ha Hel TOUYKY MOXKHO NMPOBECTHU MIOCKOCTh , U TPUTOM
TOJIBKO OJIHY.

3) IlnockocTh U He Jexalas Ha Heil mpsiMasi IepeceKaroTCs Mo MPSIMOi.

T)IIpsiMble KOTOPBIE JIeKAT B OHOI IJIOCKOCTH H He NepeceKalTcsl Ha3bIBaloTCS.
A) CKpeluBaroIUMUCS.

b) IMapannensHbIMHU.

B) nepecekarommmucs.

I') nepneH IuKyaIsspHBIMU

8) Ilpsimasi 1 MJIOCKOCTH HA3bIBAIOTCS Napa/LIeJIbHBIMH

A) ecii OHU HE NEPECEKa0TCs], TO €CTh HE UMEIOT OOIINX TOUEeK

b) ecim onn mepecekaroTcst

B) ecnu o umeroT 001IME TOUKH

I') ecnu oHM HE UMEIOT OOIINX TOYEK.

9) Jlns ka:ka0ro 0003HAYeHUs HAMIU HA3BAHUE

O0o3HaueHne Ha3BaHUE

A) alls 1) nepneHIMKyIspHOCTD MPSIMBIX
b)a Ns 2) napajyuieIbHOCTh MPSMBIX
B)a=8 3) nepecedyeHue NpPsIMBIX

INa+s 4) paBE€HCTBO MPSIMBIX

5) ckpemmBaronecs npsmole
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Ilpaxkmuueckaa paboma Ne58:

OHpC,ZIeJICHI/IG 1 CBOMCTBA MapaJuICJIIbHOCTHU IIPAMBIX, HpﬂMOﬁ " IIJIOCKOCTH

Heﬂb: HOJIY‘-II/ITL HaBBIKH peH_IeHI/ISI 3a41a4 Ha HapaJIJICJIBHOCTb HpﬂMLIX B HpOCTpaHCTBC
TeopeTnuecknii MmaTepuas:

I[Be IIPpsAMBIC B IIPOCTPAaHCTBE HA3BIBAIOTCA MapaJlJIe/JIbHBIMHU, C€CJIX JICXKAT B OI[HOﬁ IINIOCKOCTHU U

HC ICPECCCKALOTCA.

[TapannenbHOCTh NpAMBIX A U b 0603nauaercs Tak: a”bnm/lb“a
Teopema 1. Uepes nBe napasuienbHble MPSAMbIE MOKHO IIPOBECTH IIJIOCKOCTh, U IIPU TOM TOJIBKO
OJIHY.

Teopema 2. Uepes n100yr0 TOUKY IPOCTPAHCTBA BHE JAHHOM MPSIMOI MOKHO IIPOBECTHU MPSAMYIO,
NapaJuICIbHYI0 JaHHOW MPSAMOM, U IIPU TOM TOJIBKO OJIHY.

Teopema 3. Ecnu onHa U3 JBYX NapajlieNIbHBIX MPSMBIX MEPECEKAET JaHHYIO IJIOCKOCTb, TO
U ipyrasi npsMas epeceKaeT 3Ty II0CKOCTb.

a

b _—
- — .a
< \b )

Bcé MHOXECTBO TpAMBIX B IMPOCTPAHCTBE, KOTOpPBIE NapaUIEIbHBl JAHHOM MPSMOM,
Ha3bIBACTCS MYYKOM NMAPAJIeIbHBIX NPAMBIX.

BriBoabI:

1) JIroObie nBe npsMBbIe MyYKa NapaiedbHbIX NPSIMbIX MapajuIeTbHbl MEXITY COOOM.

2) IMapamnensHOCTH MPSIMBIX B TIPOCTPAHCTBE MPHCYINA TPAH3UTHBHOCTH: eci @ | b ubl IC, o 4

le.

IIpuBenem npumep pelieHus 3a1a4u:
3amaua.
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Hano: M - cepenuna BD; N - cepeauna CD; Q - cepequna AC; P -
cepenura AB; AD =12 cm; BC = 14 cM (puc. 5).
Haittu: PMNQP - ?

Pemenue:

1. MN || BC no cocraBy cpenneit munnu = MN || PQ; PQ || BC.
2. PM || AD no cocraBy cpenneii nuaun = PM || QN; NQ || DA.
3. 1o onpenenenuto MNQP - mapamienorpamm.
4.PQ=7;PM =6 = PMNQP =2(7 + 6) = 26.

Otser: 26 cMm

HOpﬂ}IOK BbINNIOJIHCHHU A paﬁOTbI:

1. [IpounTaiite 3anauy.

2 3anumuTe yciaoBHeE 3a1a4n

3. IIpucrymnaiite k pacueram

4 Crenaiite BBIBOJI O MIPOJICITAHHON paboTe U OIEHUTE ce0s

3aganue 1. Yka3zanbl yCJIOBHE U PUCYHOK K 337a4ue. 3amuiluuTe peuenue. (1 6auin)

[
OaHo:
//\ A ABC,
M / /‘/ ABea,Ceaq,
S AM = MC,
CN = NB.
A Ve,
) - [Jokasats: MN || a.

3ananmue 2. Cropona AC tpeyronpHuka ABC mapamiensHa mockoctu a , a ctoponsl AB u BC
NIEPECEKAIOTCSI € ATOM INIOCKOCTHIO B Toukax M u N. Jlokaxkute, uto TpeyroinsHuku ABC u MBN
noao0Hk!. (1 6ann)

3ananme 3. Ha croponax AB u AC tpeyronsauka ABC B3sThI cooTBeTCTBEHHO TOUKM D 1 E Tak,
yto OE =5 cm u BD = 2/3. [InockocTs a nmpoxoauT yepe3 Touku B u C u mapasienbHa OTpe3Ky
OE. Haiinute ruinny orpeska BC. (1 6ann)

3aganue 4. Haiinute AAi,eciu BBi=12cm, MM 1=8cm. Yepes koner A orpe3ka AB nmposenena
mwiockocTh o. Yepes Touky M (cepeauny AB) u touky B mpoBeneHbl mapanienbHble MpsMbIE,
nepecekarolye MIoCKocTh o B Toukax Miu B coorBerctBenHo. 1) Jlokaxute, 4TO TOYKU
A,B1,M| nexxat Ha OHOM MPSMOH.

2) Haiinure BB1,ecit MM i1=4cwm. (2 6anna)

Ilpaxmuueckasa paboma Ne59:
OmnpeneneHre U CBOMCTBA CKPEITUBAIOIINXCS TIPSIMBIX. YTOJ MKy MPSIMBIMA

He.]'lbi C MOMOLIBIO ONPECACICHUA YTIIOB MCKAY IMPAMBIMH HAYUUTHCA HAXOAUTh JAHHBIC YTJIbI U

HUX I'palyCHYIO MEPY B IIPOCTPAHCTBE.
Teopernuecknii MaTepuai:

VYoM B IpocTpaHCTBE Ha3bIBaETCs PUTypa, 00pa3oBaHHAS ABYMS TydaMHu ¢ 00IIel BEpITHHOMN
Y OJIHOM U3 YacTel MIIOCKOCTU, OTPAHUYEHHON 3TUMH JTy4aMH.
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YoM Mexy AByMs IEpECEKaAOIUMUCS IPSIMbIMU B IPOCTPAHCTBE HA3bIBAECTCS HAUMEHBIIN U
U3 yIII0B, 00pa30BaHHBIX JIyYaMH 3THX MPSAMBIX C BEPLUIMHON B TOUKE UX MEpECeUeHHsI.
b

a / b
C

Vriom MCXKAY CKPCIIHMBAIOIIUMUCS IMPAMBIMH HA3bIBACTCA YIoJl MEXAY INEPECCKAOIIMMUCA
MMpAMbIMH, COOTBETCTBCHHO MAapaJUICIIbHBIMU JaAHHBIM.

JIBe npsMble Ha3bIBAIOTCS MEPICHAUKYISIPHBIME, €CITH YTOJI MEXAY HUMH MPSMOi.

IIpumep pemenus 3agaun:

B npaBunbHOI 6- ipusme A...F1, pedpa KOTOpoi paBHbl 1, HAlANTE KOCUHYC yTIiia MEXAY
MPSMBIMHU AB1w BC\.
Hano: A...Fr- NpaBHIIbHAS IIECTHYTONbHAS ipu3Ma, AAL = 1.
Haiiru: KOCUHYC yTJ1a MEXKJy IPAMBIMU AB1m BC.
\B; Pemenue: [lycts O —11eHTp MPaBUIBLHOTO 6-Ka
Ar...F1. Torna AOy napainensHa BCi, 1 ICKOMBIA yroj
:D paBeH yriy B140,. B paBHO-0eipeHHOM TPEYTroJbHUKE

7L -2 . BiAO, O1B1=1: ABi=A0=N2.  Tlpumenss

CoSQ = §
A B TEOpEMY KOCHHYCOB, IOJy4YUM 4

3
cCosp = —.
OTtBerT: 4

Hopsaok BbInoHEHHs padOThI:

1. IlpouuTaiite 3amauy.

2. 3anuimmuTe YCIOBHE 3a7a4u

3. Ilpucrymnaiite Kk pacyeTam

4. CpemnaiiTe BBIBOJ O MPOJIEIaHHOM paboTe U OlleHUTE ce0s
3ananus:

3anaua 1. B npaBunbsHOl 6-if mpusme 4...F1, pedpa KOTOpoii paBHbI 1, HAlAUTE YTOJI MEXITY
npsimMeiMu AB1 u DE1. (1 6ann)

3anaua 2. B npaBunbsHOM 6-if mpusme A...F1, pedpa KOTOpoii paBHbI 1, HAlAUTE YTOJI MEXITY
npsimeiMu: AA1 u DE\. (1 6ann)

3anaua 3. B npaBunbsHO# TpeyronbHoil npusme ABCA1B1C1, Bce pebpa KOTOpol paBHHI 1,
HalauTe yroi Mexay npsaMmeimMu: AB1 u BC1.(2 6anna)
3anaua 4. CocTaBUTb CBOIO 3a/1a4y 110 TeMe U peuTh ee. (1 6armr)

Ilpaxkmuueckaa padoma Ne60:
Ornpenenenue, MpyU3HaK U CBOMCTBA MapajuIeIbHOCTH MIIOCKOCTEH

I_Ie.]'l]: paﬁoTBI: Hay‘-II/ITLCH peliaTh 3aJla4r Ha IIPU3HAK MapaAJUICIIBHOCTHU ABYX ILTIOCKOCTEIA.

Teopernueckunii MarepuaJ:
Onpene.nelme: I[Be IIJIOCKOCTHU HA3bIBAIOTCA Mapa/lJIe/IbHBIMHA, €CJIN OHU HE IIEPECEKAIOTCA.

o)
[TapannensHOCTH TUIOCKOCTEH 0003HavaeTcs Tak: o |I3
PaccMoTpuM npu3HaK NapauieIbHOCTH ABYX IJIOCKOCTEIH.
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Teopema: Eciin 1Be mepecekarommecs nmpsMble OJJHON MITOCKOCTH COOTBETCTBEHHO
MapaJuIeIbHbl IBYM IIEPECEKAIOIIMMCS IIPSIMBIM JIPYTrOH INIOCKOCTH, TO 3TH IIJIOCKOCTH
napauieabHBbI.

Ecmu allai u bllb1, TO allp.
CaoiicTBa NapauieJbHbIX IJI0CKOCTel
1° Ecitu 1Be mapaiienbHble IIIOCKOCTH TIEPECcedeHbl TPEThEeH, TO IMHUHU HX MEPECeUeHHU
napasuieNbHBI.

Ecnu allB, aNy, BNy, T0 allb.
2% OTpesku napanienbHbIX OPSAMBIX, 3aKII0UEHHBIE MEXKTY TTapalebHbBIMU IIOCKOCTSIMH,
paBHBI.

Ecnu allf u ABJICD, To AB =CD.

IIpuMmep peleHns 3aga4un:

Uepes Touky O, Jexkalryo MeX1y MapauieTbHBIMU TIOCKOCTSIMH 0, ¥ 3, TPOBEICHBI TIpsiMbIe | 1
m. [Ipsimas 1 mepecekaet miockocTs A u B B Toukax Alu A2 COOTBETCTBEHHO, MpsAMas m - B
toukax B1 u B2. Haittu nnuny orpeska A2B2, ecniu A1B1 = 12cm, B10:OB2 =3:4

Hdano: o u  — mapamrensubie iockoct, A1B1 = 12¢m, B10:OB2 = 3:4

Haiitu: A2B2

Pemenune. Yepes npsambie A1A2 u B1B2 M0XHO MOBECTH MIIOCKOCTh, KOTOPAsi IEPECEUET MapaslICIIbE
1o napajuienbHbiM npsiMbiM A1B1 u A2B2.

VY o6pasoBasmuxcs TpeyroibHUKOB OA1B1 u OA2B2 cooTBETCTBYIOLIUE YIIIbI paBHBI. YTIIbI IPU BEP
KaK BEpTUKAJIbHBIE, @ OCTAJIbHBIC - KAK BHYTPEHHUE HAKPECT JIEXKAIUE Y MapalIebHbIX MPSIMbIX.
CnenoparensHo TpeyroabHukd OA1B1 1 OA2B2 mogo0HbI.

VY 10100HBIX TPEYTOJIBHUKOB COOTBETCTBYIOIINE CTOPOHBI COOTHOCTATCS Yepe3 Ko HULIHEHT

165



OIO0UIA.

Ortkyna:
OB1:OB2 = A1B1:A2B2,
CieqoBaTeIbHO:

A2B2=4%*12/3=16

Otsert: 16 cm.
HOpﬂ}IOK BBIINNIOJITHCHUSA paﬁOTbI:
1. IlpoumTaiite 3a7auy.
2. 3anuimmuTe YCIOBHE 3a7auu
3. Ilpucrynaiite k pacueram
4. CpenaiiTe BBIBOJ O IIPOJICIIAHHON paboTe U OI[EHUTE ce0s

3ananusa:

3aganue 1. Yepes Touky K, He nexanryro Mexy napauielIbHBIME TIOCKOCTSIMU aibda u Oera,
MpOBEICHBI TIpsiMBIE a 1 b. [Ipsimas a mepecekaeT IockocTh anb(da B Touke Al a mIockocTs 6eTa
B Touke A2, 1 mpsiMasi b mepecekaer 3TH IIOCKOCTH B ToukaxX Bl u B2 cooTBercTBeHHO. Haiith
KB2 ecimu A2B2 otHocutcs k A1B1 kak 4:3, a KB1 = 14 cMm. (2 banna).
3ananme 2. JIya KM nepecekaer mapauiebHbIC TUIOCKOCTH o U 3 B Toukax M u Ma, a nmya KP-
B Toukax Pi u P2 cooTBeTcTBeHHO. Bhiuncnute ninuny orpeska MiM; , eciu KM = 8cm, a M Py :
M, P>=4:9 (2 6anna)
3apanue 3. CtopoHsl AN IepecekaroT napauieibHble TIockocTH o U B B Toukax A,B u C,D.
Boruncnu nnuny orpeska AB, eciu NA=13 cm, NC=20 cm u CD=56 cm. (2 6anna)

Ilpakmuueckasn padoma Ne61:
Onpenenenue u CBOMCTBA NEPIIEHANKYJIIPHOCTH MPSAMOU U TNIOCKOCTH

Henb: HayunThCA pemaTh 3aja4 Ha MEPICHIUKYIAPHOCTD NPSIMON U IIIOCKOCTH.
Teopernyeckunii marepual:
I[Be MMPAMBIC B IIPOCTPAHCTBEC HA3bIBAIOTCA NEPIICHAUKYIIAPHBIMU, €CJIN YT'OJI MCXKY HUMH PaBCH
90°.
% llepnenaukynspHsle NpsMbIE MOT'YT IEPECEKATHCS U MOTYT OBITH
CKPEIIHBAOIIAMUCS.

’/
ﬁ Jlemma. Ecniu oHa U3 ABYX napajuiesIbHBIX MPSAMBIX NEPIEHAUKYIIpHA

K TPETbEH MPSAMOM, TO U ApyTas NpsAMas NEPIEHIUKYIIIPHA K 3TON
MIPSIMOM.

Omnpeneaenue. [Ipsmas HazpIBaeTCsA NEPIEHIUKYISPHON K INIOCKOCTH,
€CII OHa MEePIEeHNKYISIpHA K JII000H MPpsAMOH, JIexaliel B IIIOCKOCTH.
['oBoOpsAT Takke, 4TO MIOCKOCTH o MEPIEHAUKYISIPHA K TIPSIMOM a.

Ecnu npsimast a neprneHInKyIsipHa K IUIOCKOCTH o, TO OHA, OYEBUIHO,
HepeceKaeT 3Ty MIIOCKOCTh. B camoM zene, ecim ObI ipsiMast a He
ﬁ nepeceKana MIOCKOCTh o, TO OHA JIe)Kaa Obl B 3TOH TNIOCKOCTH HIIH
Obu1a ObI MapasuieNbHa eil.

Ho B TOM 1 B Ipyrom citydae B IIOCKOCTH e.MMEHCH OBl TIPsSIMbIE, HE
MEpIEHUKYISIPHBIE K ITPSIMOM a, HAIIPUMeEp MPSAMBIE, TapaJulelIbHbIE €M,
YTO HEBO3MOKHO. 3HAUHUT, NpsIMasi a MEPECceKaeT IIOCKOCTb .

CBs13b MCXKAY NapallICJIbHOCTBIO MPAMBIX U UX NEPHCHAUKYIIAPHOCTBIO K INIOCKOCTH.
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1. Ecnm ogHa u3 ABYX MapajuieabHbIX NMPSAMBIX MEPIECHINKYISIpHA K
IUIOCKOCTH, TO U Jpyras MpsimMasi IepIeHAUKYIIsIpHa K 3TOH IJI0OCKOCTH.
2. Ecnu nBe npsiMble NEPHEHANKYIISIPHBI K IJIOCKOCTH, TO OHU ITAPaJLIEIbHBI.

IIpu3Hak neprneHANKYJIAPHOCTH NPSAMOM U MJIOCKOCTH.

o

Teopema. Ecin nipsiMast IepIIeHAUKYISIPHA K ABYM IEPECEKAIOIIUMCS

IPSIMBIM, JIEXKAIUM B OJHOM IUIOCKOCTH, TO OHA MEPIIEHANKYIIIPHA K 9TOM
A. [LUIOCKOCTH.

3ameuaHusi.

1. UYepe3s m00yr0 TOUKY MPOCTPAHCTBA MTPOXOIUT MIIOCKOCTb, NEPIICHIUKYIApHAS K JAHHON
NpsIMOM, ¥ IPUTOM €IMHCTBEHHASI.

2. Yepes mo0yr0 TOUKY MPOCTPAHCTBA MIPOXOIUT MpsAMasi, HEPIICHINKYIIpHAs K JaHHOM
MJIOCKOCTH, U IPUTOM TOJIBKO OJIHA.

3. Ecnu nBe miiocKOCTH MEPHEHAUKYISIPHBI K PSMO#, TO OHU HapaslieiabHbI.

IIpumep pelieHus 3agaum:
UYepes Bepmunbl 4 u B pomba ABCD npoBeeHbl NapauienbHbie npsimblie A4 u BB, He
Jexalue B rmockocty pomoOa. M3sectHo, uto BB L BC, BB LAB. Haiinute A14,
ecii A1C =13 cm, BD =16 cm, AB= 10 cm.

Pemenue:
1) BBy L AB, BB, L BC,aAB N BC=B = BB N (4BC) (o
1 MIPU3HAKY TIEPICHIUKYIIPHOCTH MPSIMOHN M IUNIOCKOCTH), a
T.K. BB | A41, 10 AA1 L (ABC) = AA:L AC;
A . 2) Ucnonp3ys cBOHCTBO nuaroHaiei pomoa, mmeeM B A4AOB:

T ——-——#~B £2AOB =90°, BO =" BD = 8 cm. Ilo teopeme ITudaropa:
/J”"’(%T:x\ A0 =.f1n* -g* =6 oM,

D | C A0="AC= AC=12 om;
3) A 41AC — npsimoyronbeHeId. 1o Teopeme ITugaropa:

A4 = 1% 128 =5cm

OtBeT: 5 cMm.

A, B

3ananus (3a KaxAblii NPaBWIbHBINA 0TBET TecTa aaercs 0,5 6a/u1a U 3a NPaBUJILHO
PelIeHHYI0 3a1a4y aaeTcd 2 0ayia):
PemmTe TecT

1.Ecau yroa mexay AByMs NpsiMbIMH paBeH 90°, To 3TH npsiMble:
a) rmepeceKaroTcs, 0) mapaieNIbHbI, B) CKPEIIMBAIOTCS, T') IEPIEHAUKYISIPHEI, 1T) COBIAAIOT.
2. Kakoe u3 clieylOLIUX YyTBeP:KIeHUil HeBepHO:

a) €CJIM IpsiMas NEPICHAUKYJIApHA K ABYM IPAMBIM, JICKAIIUM B IJIOCKOCTH, TO OHA NEPIICHAUKYJISIPHA U K JTOHU
IIJIOCKOCTH, 6) €CJI IpsAMasd MEPHEHAUKYJIIpHA K IJIOCKOCTHU, TO OHa €€ INEepeCCKacT, B) €CJIN JIBEC IINIOCKOCTHU
MNEPHCHAUKYJIAPHBI K HpHMOﬁ, TO OHM NapauICJIbHBI, F) €CJIM ABC MPAMBIC MCPHCHAUKYIIAPHBI K INIOCKOCTH, TO OHU
rnapajijieJibHbI, ,H) €CJIM 0JHa U3 JIBYX IMMapaJlUICJIbHBIX NPAMbBIX HNEPIICHAUKYJISAPHA K INIOCKOCTHU, TO U Apyrad npsaMas
MNEPHCHAUKYJIIPHA K 9TOH INIOCKOCTH.

3.Ecin oaHa W3 ABYX CKPEHIMBAIOIIMXCH MNPSAMBIX MEePHeHIMKYJSPHA K ILUIOCKOCTH, TO Oyaer JH
NepneHIuKYJISPHA K 3TOM IJIOCKOCTH BTOpasi npsiMasi?

a) 1a, 0) 1a, HO NPY OTPEJIENICHHBIX YCIOBHSX, B) ONPENEIUTh HENb3s, T') HET, 1) APYTOi OTBET.
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) b

4. Tlpsimasi - epHeHIUKYJISIPHA K NMPSIMBIM C H 6, JIEIKAIUM B IUIOCKOCTH “* , IPSIMasi 4 NEePHEeHIUKYISIPHA K

mjaockoctn . KakoBo B3anMHoe pacnoJioskeHue NPSIMBIX ¢ U 67
a) mapajuieNbHBI, 0) mepecekaroTcs, B) MapalIeIbHbI HIIH ITEPECEKAI0TCs, T) COBIIAAAIOT, ) ONPEACTHTh HEeMb3s.
5.0aHa U3 ABYX NapajuleIbHbIX IVIOCKOCTEl NepneHAuKYJIsIpHA NPSIMOM, TOrAa:

a) Opyras IJIOCKOCTb IapajulelibHa HpsMOM, ©) mpsMas JIeXUT B APYroil IUIOCKOCTH, B) JApyras IUIOCKOCTh
NEepHeHUKYIIApHA IPSAMOH, I') IpsiMas He NepeceKaeT APYTYIo INIOCKOCTh, 1) BBIMOJIHAIOTCS BCE ClTy4yal, yKa3aHHbIE
B IIYHKTax a - T.

6.Touxa E He mpuHaJJIesKUT IUIOCKOCTH mpsiMoyroabHinka ABCD, BE J—AB, BE J—BC. Toraa npsimasi u
niockocts BCE:

a) mapayuIeNbHEI, 0) MePIEeHANKYISAPHEI, B) CKPEUIHBAIOTCS, T') TIPSMast JIGKHUT B IUNIOCKOCTH, 1) NMEPIICHANKYIISPHEI,
HO HE [epeceKaloTcs.

7.Kakoe u3 cjieqyomux yrBep:kieHuii HeBepHo?

a) MEePIEeHANKYJSIp U HaKJIOHHAs, BBIXOJSIIIME M3 OJHOM TOYKH, UIMEIOT PaBHBIC JUIMHBI, 0) MpPOEKIMel MpsMoi Ha
IUIOCKOCTH SIBJII€TCS TOYKA MJIU NPsiMas, B) HAKJIOHHBIC pAa3HOW JAJTMHBI, IPOBEACHHBIC K INIOCKOCTH U3 OJTHOM TOUYKH,
HUMEIOT MPOEKIMM pa3HbIX MAJMH, T) TMpsMas, NPOBEJACHHAs B IIOCKOCTH Yepe3 OCHOBaHHWE HAKJIOHHOW
MEepHEHAUKYIAPHO K HeH, MepHeHIUKYIsIpHa K €€ MPOEKIUH, /1) PacCTOSHUE OT MPOHU3BOJIBHOIN TOUKM OAHOHM U3
napaelbHbIX IIOCKOCTER 10 APYroi INIOCKOCTH Ha3bIBAETCS PACCTOSTHUEM MEXKy MapasuleIbHIMU TNIOCKOCTSAMH.

8.PaccTosiHus oT TOuKH M 10 CTOPOH NPsAMOYToJiLHOro Tpeyrojasuuka ABC (yroa C pasen 90°) pasubl. Kakoe
U3 CJEAYIOINX YyTBep:KAeHU BepHO?

a) ockoct MAB u ABC neprienaukysipasl, 0) miockoctd MBC n ABC nepnenaukyssipsl, B) miockoctd MAC
u ABC nepnenaukyssipHsl, r) miockoctd MAC u MBC nepneHIuKyIsIpHBL, 1) YCIOBHS B TyHKTaX a - I HEBEPHBL.

9.¥YroJ Mexkny AByMs I1ockocTssMu paBeH 80°. Kakoe u3 cienylomux yrBep:kaeHuii HeBepHo?

a) TUIOCKOCTH TIepeceKaroTcsi, 0) B OJHOM M3 INIOCKOCTEH HaiaeTcs IpsiMasi, IePIICHAUKYIISIpHAs IPYTrol INIOCKOCTH,
B) B OJHOH M3 IUIOCKOCTEH BCe MNpsiIMble HE MEPIEHANKYJSIPHBI JIPYrod IUIOCKOCTH, T) B OJHOH M3 IUIOCKOCTEH
HaleTcst npsiMast, TTapajuiesibHas IpyroH MIOCKOCTH, 1) INIOCKOCTH HE IIEPIICHIUKYIISIPHEIL.

10.Kakoe u3 cieayomux yresep:kieHuii BepHo?

a) TpagycHas Mepa JIBYTpPaHHOTO yriia He mpeBocxoauT 90°, 6) HBYyrpaHHBIM YIJIOM Ha3bIBaeTCsS IUIOCKHH yrod,
00pa3oBaHHBIA MPSMON a W JABYMS MOJYIUIOCKOCTSIMH C OOIIEH TpaHHIed @, B) €CIM OJHA U3 JBYX IJIOCKOCTEH
MIPOXOIUT Yepes3 NPSAMYIO0, HEPIEHIAUKYIIPHYIO K IPYTroH IIIOCKOCTH, TO TAKHE IIIOCKOCTH NepHeHIUKYIISPHBL, T') YyTOJI
MEX[y IUIOCKOCTSIMM BCET/ja TyNOii, X) BCe JIMHEHHBIE YITIbI ABYTPAHHOTO YIJIa PA3IHUYHBL.

11.Kakoe u3 cjiely0Iux yTBep:K1eHuii BepHo?

a) B IPSIMOYTOJILHOM TIapalIeJIeTHIIe/Ie BCe MIEeCTh IPaHeil - MPON3BOJIbHBIE MTapaljIeIoTpaMMEl, 0) Bce ABYTPaHHBIE
YTIBI TIPSMOYTOJIFHOTO Tapajulesienunesa - OCTPhIe, B) MPSIMOYTOJBHBIM Mapajulelenunesl, y KOTOPOro BCEe TPH
W3MEpPEHUs PaBHBI, HA3bIBAETCS KyOOM, I') KBaIpaT TUAaroHaIH MPSIMOYTOIBHOTO MapalieNieuIIela paBeH CyMME TpeX
€ro M3MEepeHnH, 1) mapayjiesennIie ] Ha3bIBaeTCsl MPSIMOYTOIBHBIM, €CIIH €ro OOKOBBIE pedpa MepIeHINKYISIPHBI K
OCHOBAHHIO.

12./]amHbI TPEX pedep, UMEIOINX O0IIYI0 BEPUIMHY, HA3LIBAIOTCS:

a) BBICOTAMH MPSAMOYTOJIHOTO Mapajuiesienunena, ©0) AMaroHaJsMH MPSIMOYTOJIBHOTO IIapajulelenuena, B)
M3MEPEHUSIMU MPSIMOYTOJIBHOTO MapajliesienuIieia, T') TMaroHaisiMi OCHOBAHUS MIPSIMOYTOJIbHOTO apajuiesienunena,
1) CMEKHBIMH peOpamMu MpsSMOYTOJBLHOTO Mapaijiesienumea.

13. Pemnre 3a1auy:
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UYepes BepummHbl A u B npsimoyroiasHuka ABCD npoBefeHbl NapanenbHele OpsiMbele A4 1 BB, He nexamue B
IUIOCKOCTH mpsiMoyrojbHuKa. M3BectHO, uto AA1 L AB, AA1L AD. Haitnure B1B, ecniu BiD= 25 cm, AB= 12
cM, AD =16 cm.

Ilpakmuueckasa padoma Ne62:
Ornpenenenue neprneHIuKyIsipa, HaKJIoOHHOU. TeopeMa o TpEX nmepneHAnKyIsIpax

HCJILZ Hay4YUTbCAd Ha OCHOBAHHWHU TEMBI COCTABJIATH TCCThI U KPOCCBOPAEIL.
Teopernueckuii MaTepuas:
Ilepnenouxynsapnvie npsimvle

Onpepenenue. /[Be npsiMble Ha3bIBAIOTCA NEPIEHINKYISIPHBIMU, €CJIM OHU IIEPECEKAIOTCS MO
IIPSIMBIM YIJIOM.

[TepnieHauKyIApHOCTD MPSAMBIX 0003HauaeTcs 3HakoM L 3anuch a L b unraercs:
[IpsmMas a nepneHAuKyIsspHA IPSIMOil b.

Teopema. Uepes kaxI1yr0 TOUKY NPSMOM MOKHO ITPOBECTH MEPIEHIUKYISAPHYIO el IPSIMYIO, U
TOJIBKO OJIHY.

&

HaksionHasn npsMasi — 3TO IIJIOCKas MOBCPXHOCTb, YCTAHOBJICHHAA 110 YIJIOM, OTJIMYHBIM OT
IpsAMOro UJIn HYJIEBOTO, K rOpH30HTaHLHOﬁ IMMOBCPXHOCTH.

|
|
bh b

NS

IlepnieHAUKYAIPOM, OIYILIEHHBIM U3 JAHHOW TOYKH JAHHYIO IUNIOCKOCTh, HA3bIBAETCS OTPE30K,
COCIMHAIOIIUI JaHHYIO TOYKY C TOYKOM IIJIOCKOCTH U JIEXKALIUN Ha IPAMOU, EPIEHAUKYIIAPHON
mockocTd. KoHer 3Toro orpeska, jekamui B INOCKOCTH, Ha3bIBAECTCS OCHOBAHUEM
NEePIEHANKYIIAPA.

HaxoHHoOi#, IpoBeICHHON U3 JaHHOUN TOYKH K JAHHOH ITOCKOCTH, Ha3bIBA€TCS 000U

OTPE30K, COCTUHSIONINI JaHHYIO TOYKY C TOYKOW INTOCKOCTH, HE SIBJISFOLIUKCS
NePHEHANKYISIPOM K IIT0ocKOcTH. KoHel oTpe3ka, Jiekaluii B MI0CKOCTH, Ha3bIBAETCS
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OCHOBAaHMEM HAKJIOHHOM. OTPEe30K, COCTUHSIONINI OCHOBAHUS NIEPIIEHIUKYJIIApAa HAKJIOHHOM,
MPOBEJICHHBIX U3 OJHOW U TOU K€ TOYKH, HA3bIBAETCS MPOEKIMEN HAKIIOHHOM.

[l
AB — nepnieHAMKYISAp K IIOCKOCTH 0.

AC — naknonnas, CB — npoekuus HakiioHHOW AC Ha MIOCKOCTH 0.
C — ocHOBaHME HaKJIOHHOMW, B - ocHOBaHue nepneHauKyspa.

3aganusa
3aoaua Nel (3 b6anna).
1. Kak Ha3biBaeTcs JMHUS, COSIUHAIONIAS OCHOBAHUS MIEPIICHIUKYIIAPA U HAKIIOHHON?
a) OTPE30K;
0) yrou;
B) MPOEKLUS;
T') pacCTOsTHUE.
2. TlpsimMas mpoBeJeHHAS B INIOCKOCTH W TICPIICHANKYJISIPHAS POCKITUN HAKIIOHHOW Ha
3Ty IJIOCKOCTh, MEPIEHAUKYIISIPHA U...
a) caMoii ce0e;
0) camMoli HaKJIOHHOM;
B) CaMOM IIPOEKIINU;
') caMOMy NEPIECHIUKYIISPY.
3. PaccrosHuE OT TOYKH 70 IPSIMON PABHO JJTUHE...
a) HaKJIOHHOW;
0) MeIUaHbL;
B) NMPOEKIINY; T)IepHEHIUKYIIpa
4. W3 nByX HaKJOHHBIX, HCXOSIINX U3 OJJHOW TOUYKHU, HE JISKAIEH Ha JaHHOU
MJIOCKOCTH, OOJIBIIE Ta, Y KOTOPOH...
Q)IEPIICHAUKYJISAP OOJBIIIE;
0) IpOEKIHs MEHBIIIE;
B) MPOEKIUs OOJIBIIIE;
T') IEPIEeHIUKYIISP MEHBIIIE.
5. Touka A He NEXHUT B TUIOCKOCTH, a Touka E - mpuHaAIeKuT 3TOM mimockocTu. AE =
13, mpoekIus 3TOro oTpe3ka Ha IIOCKOCTh paBHa 5. KakoBo paccTosiHME OT TOUKH A
JI0 TAaHHOMW IJIIOCKOCTH?
a) 144;
0) 8;
B) 18;
r) 12.

IIpsimas, Jexamas B IVIOCKOCTH, NMEPNEHIUKY/JISIPHA HAKJIOHHOH TOrAa M TOJIBKO TOI/A,
KOI'/1a OHA NMepPHeHAUKYJISIPHA MPOEKIMH ITOi HAKJIOHHOMH HA JaHHYIO IIOCKOCTb.
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me ol

a - HAKNOHHHaA

a1- NPOEKLUMA HAKNOHHOM a
Ha NNOCKOCTb ol

mla <= mla

Ha PUCYHKC IMOKa3aHbl BCC TPpU NCPIICHAUKYJIAPA.

Ecmu mpsaMas m, JieKalias B IJIOCKOCTH, MNEPICHAUKYIIApHA IHIPOCKIUHU HaKJIOHHOfI, TO OHa
NEpNnCHAUKYJIApHA U caMoO¥ HaKJIOHHOM.

CroBa «Torga M TOJBKO Torga» B (l)OpMy.]'II/I]I)OBKe TEOpPEMBI O3HAYAKOT, 4YTO IpsAMas
m MNEprneHAUKYJIdpHa OAHOBPCMCHHO U HaKHOHHOﬁ, " €€ IPOCKINH. Ecam m MNEPNCHAUKYJIApHA
HaKJIOHHOﬁ, 3HA4YUT, NCPICHAUKYIIApHA U €€ MPOCKI U, U HaO60p0T.

IIpumep pelieHus 3aga4um:

Uepe3 LEHTp BIHMCAHHOW B TPEYrOJBHHMK OKPYKHOCTH IIPOBEJEHA IpsAMas, IEPIECHINUKYIApHas
IUIOCKOCTH TpPEyroJIbHHUKA. Jlokaxkure, 4TO KakJash TOYKAa JTOW NMPSMOM paBHOYJAJEHa OT CTOPOH
TPEYrOJIbHUKA.

Pemenne: Ilycts A, B, C - TO4YkM KacaHus CTOPOH TpEYrOJIbHUKA C
OKPYXHOCTBI0, O - LIGHTP OKPYKHOCTHU U S - TOUKa Ha NepneHauKymisipe. Tak
Kak paguyc OA neprneHIuKyisipeH CTOPOHE TPEyroJIbHUKA, TO 110 TeopeMe 0
TpeX MEepPHEeHIUKYIIpax OTPEe30K SA ecTh EePHEeHIUKYISP K 3TOU CTOPOHE, a
€ro JJIMHA - PaCCTOSHUE OT TOYKU S 10 CTOPOHBI TPEYTOJIBHUKA. 110 TEOPEME
[Tudaropa SA>=0A2+SO*=r*+S0?, 1€ r - paguyc BIUCAHHONW OKPYKHOCTH.
Amnanornuno nonydaem SB>=r2+S0? u SC*=r2+SQO?, 1.e. Bce pacCTOSHUSA OT
TOYKH S J10 CTOPOH TPEyrojibHUKA paBHBL. Y.T.1I.

3aganus:
3agaua Nel: JlokaxuTe, 4To 4yepe3 JIOOYI0 TOUKY IPSIMOM B MPOCTPAHCTBE MOKHO IPOBECTU
NepHEeHIUKYISpHYIO el psimyto. (1 6ann)
3agaua Ne2: Jlokaxute, uTOo uepe3 JOOYyH0 TOYKY A MOXKHO TMPOBECTH NPSIMYIO,
HEepIEHINKYIISPHYIO TaHHOW TUIOCKOCTH. (1 b6ann)
3agauya Ne3: Jlokaxkure, 4TO €CIM MpsiMast MapajuiebHa TUIOCKOCTH, TO BCE €€ TOUYKU HaXOIATCS
Ha OIMHAKOBOM PACCTOSIHUU OT MJIOCKOCTU. (1 6ann)
3agaua Ned: Jlawel mpsimas U IwiockocTh. [lpoBenuTe wepes mHpsiMyl0 a IJIOCKOCTb,
NEepIEHINKYISPHYIO TNIOCKOCTH. (1 bann)
3agaua Ne S. Yepes 1eHTp BIUCAHHOW B TPEYTOJbHUK OKPYKHOCTH MPOBEACHA NpsAMasi, Kaxaast
TOYKa 3TOW MPSAMON paBHOYyJAJIeHa OT CTOPOH TpEeyrojbHMKA. JloOKakuTe, 4TO JaHHas NpsMas
MePIEHANKYIISIPHA TIIIOCKOCTH TPEYroiabHuKa. (1 6ann)

Ilpakmuueckasn padoma Ne63:
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ITonarue nByrpanHoro yriua. [Ipu3Hak nepneHaIuKyJISpHOCTH INIOCKOCTEN

He.ﬂb: 3HaTB OIIPCACIICHUA ABYTPAHHOI'O yIjia. IlonsTre TMHEHHOTO yria, onpeacjacHue FpaI[YCHOﬁ MEphbL

JIBYTPAHHOTO yIja, yMETh HAXOAUTh IBYTPAHHBIE YTIIbL.

Teoperndeckast 4acTb:

JByrpaHHbIi yroJ — 3T0 YacTh MPOCTPAHCTBA, 3AKJII0YEHHAS MEXKILY IBYMS
MOJIYIJIOCKOCTSAAMM, MMEIOIIMMHU OJHY O0IILYI0 TPAHUILY.

Puc. 2. JIBe nepecekaromnuecs miIoCKOCTH.

Ecnu B mpocTpaHcTBE NEPECEKAIOTCS IBE IUIOCKOCTH, ITOJIY4al0TCs YEThIPE IBYTPAaHHBIX YIiia
(aHaJOTUYHO KakK MPH MEePECEUEHUH ABYX MPSMBIX MOIY4YalOTCs YeThIpe yria). PaccmMorpum
OJIMH U3 HUX.

a

- Puc. 3. JIByrpanusIii yroi.

[onymiockoctu o u B, oOpa3yroine ABYrpaHHbIN Yroj, Ha3bIBalOTCA €ro IPaHsIMU.
OOw1as npsimas & 3TUX IpaHel Ha3bIBaeTCsl peGpoM JBYTPaHHOTO yrJa.

Bribepem Ha peOpe a ABYrpaHHOTO yrila Mpou3BojbHYI0 Touky C U mpoBeném 1Be
nepecekaromuecs npsimbie ACLa u BCLa, a uepe3 3tu npsiMmbie —
IUTOCKOCTB Y MIEPIEHUKYIIIPHO pedpy a.
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Puc. 4. JluneiiHbIii yron AByrpaHHOTO YIJIa.

JInanu nepeceuenns AC u BC nonynnockocreii o u B C IVIOCKOCTBIO Y 00pa3yloT HEKOTOPBIN
yron ZACB. Dtot yron HassiBaeTcst JIMHEHBIM YIJIOM IBYTPAHHOTO yriia. Bemmdunma

JIMHEHHOro yria He 3aBucuT ot Beibopa Touku C Ha pe6pe a.

Benmuuna neyrpansoro yria 0° <2ACB <180°.

Ecnu ninockocTu napaniesibHbl, TO YroJl MeX,ly HUMH paBeH 0° 1o onpeieeHuto.

Ecnu npu nepeceueHnn mI0cKocTel 0JIMH U3 ABYIPaHHBIX yIiioB cocTasiseT 90°, To Tpu
OCTaJIbHBIX yriia — Toxke 90°. DTH IIOCKOCTH Ha3bIBAIOT MEPIEHAUKYIISIPHBIMU.

Crnenyrolye TeopeMbl, KOTOpPBIE 371eCh MPUBEAEM 03 J0Ka3aTeNbCTB, MOTYT MIPUTOAUTHCS MIPH
pelleHny 3ajau.

1. Ecnu oiHa U3 ABYX TUIOCKOCTEW MPOXOIUT Uepe3 MpAMYI0, MePIEeHANKYISIPHYIO K IpYyron
MJIOCKOCTH, TO TAKUE MJIOCKOCTH MEPIICHIUKYIISPHBI.

2. I110CKOCTh, IEPIEHANKYISIPHAS MPSIMOi, IO KOTOPOU MEPECEKAIOTCA JIBE TIIOCKOCTH,
NEePHEHANKYIISIPHA KaXKI0M U3 3TUX MIOCKOCTEH.

3. Ecnu 1Be miIocKOCTH NEPHEHANKYIISIPHBI, U B OJTHOM U3 HUX IpsiMasi MPOBEICHA
MEPIECHINKYIISIPHO JIMHUU TTEPECEUEHHUS TIIIOCKOCTEN, TO ATa MpsAMasi NEePIEeHIUKYISIpHA BTOPOM
IIJIOCKOCTH.

MHororpasssie yrJjbl

OOBsACHUM MOHATHE MHOTOTPAHHBIX YTJIOB.

[IpencTaBuM HECKOJIBKO JIy4el B MPOCTPAHCTBE ¢ OOLIUM HayanoM. MIX MOKHO NpeaCcTaBUTh
TO’KE KaK 4acTh JMHUNA NepeceueHus MI0CKOCTeH — TPEX, YeThIPEX UM OOJIbIlle — U Ha3BaTh
pEOpaMu MHOTOTPAHHOTO yTJIa.

Puc. 5. TpéxrpanHslii yroi.

Kaxpie aBa qy4da 00pa3yroT yroj, KOTOPbIH Ha3bIBAIOT MJIOCKHUM YIJIOM MHOTOTPAHHOTO yTJIa.
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Kaxp1ii 10cKkuii yrosl TpEXIpaHHOTO yrila MEHbBILE CYMMBI JIBYX JAPYTUX MJIOCKUX YIJIOB.

CyMMa MIIOCKUX YIJI0B MHOI'OIPAHHOTO yrila MeHblie 360°.

1 Bapmant
JIByrpaHHbIi yroJi, pacCTOsiHUe OT TOYKH 10 TPAHHU

y
| o 0] (9}
/ | 1. {eyrpannsrii yron pasen 60°. Ha oamoii rpanu aByrpansoro
ya yria nana Touka B, paccrosmue ot kotopoii 0 pe6pa pasno 4 cm.
4 (3
& | Yemy paBHO paccTosHue 0T Touku B 10 Bropoii rpanu
: ?
. I’ JIBYTPaHHOTO yriia?
N

2. isyrpannslii yrosa pasen 120° rpagycos. BHyTpu ero gana Touka A, KOTOpas HAXOAUTCS Ha
paccrosinuu 18 cm oT 0o6enx rpaneit yria. Uemy paBHO paccTosiHuE OT TOUKd A 10 pedpa

JBYTpaHHOro yria?

Jan ky0 ¢ HEKOTOPBIMH TUIOCKOCTSMH CEUEHUMN.

1. Onpenenu BeNMUUHY yTia MEXIY

mnockoctsavu: (A1B1C1) u (ABC) —

1. 0
2. 90
3. 45

4. HEBO3MOYKHO OIIPCACIINTD
2. Onpeneny BEIMUMHY JABYTPaHHOTO yria Mexay miockoctsimu: (ACC1) u (BDDI1) —

1. 0
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2. 90
3. 45

4. HEBO3MOXHO ONPEICIIUTh
3. Onpenenu BEIMUMHY ABYTrpaHHOTO yriia Mexay miockoctsamu: (ACC1) u (CDD1) —

2 BapHMaHT
JIByrpaHHbIN YyroJi, paccTOsiHMEe OT TOYKH 10 IPAHU

. JByrpannslii yron paseHn 60°. Ha o1HOM IrpaHu 1ByTpaHHOIO

/| yria gaHa Touka B, paccrosHue oT KOTOpoii 10 pedpa
e paBHO 14 cM. YUemy paBHO paccTosiHUE OT TOYKH B 710 BTOpOii rpanu
, </ f JIBYTPAHHOTO yTria?
< \
N\ 9 ’

2. JIsyrpannsiii yron pasen 60° rpagycos. BuyTpu ero nana Touka A, KoTopast HAXOAUTCA HA

paccrostaun 24 cm ot 06enx rpaneii yriaa. Uemy paBHO paccTosHue oT Touku A 10 pebpa
JBYTPaHHOTO yria?

Z[aH Ky'6 C HCKOTOPBIMH IINIOCKOCTAMU CEYCHMH.

1. Onpenenu BenuuuHy yria mexay miockoctsmu: (A1B1C1) u (ABC) —

1. 0
2. 90
3. 45
4

HCBO3MOXHO OIIPCACIINTD

2. Onpezaeny BEIMUUHY ABYTpaHHOTo yria Mexay miockoctsimu: (ACC1) u (BDDI1) —
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3

1. 0
2. 90
3. 45

4. HEBO3MOXXHO ONpCACIINTDb

. Onpenenu BEIMUMHY ABYTPAHHOTO yriia Mexny miockoctsmu: (BDD1) u (ADD1) —

1. 0
2. 90
3. 45

4. HEeBO3MOKHO OIIpCACIINTD

Ilpakmuueckasn padoma Ne64:

OHpCI[CJIGHI/Ie n (1)PI3HLICCKI/II\/JI CMBICJI BCKTOPA B IIPOCTPAHCTBC
HCJII)I 3aKpCIUTh YMCHHA U HABBIKY HAXOXKACHHA KOOPAXMHAT BCKTOPA, AJIMHBI BEKTOpPA, yIijia
MECKAY BECKTOPpaAMU

I[J'IH JaHHBIX IIap BEKTOPOB BLIIIOJHHUTC JCUCTBUS:

1)
2)
3)
4)
5)

>
HaliiuTe KOOpAMHATHI BeKTopa d + b;

— -
HaluTe KOOpJAUHATHI BEKTOpa 2a — 3b;

S
HallIuTe JIMHBI BEKTOPOB d U b;

R
HalIuTe CKaISIPHOE NPOU3BEIEHNE BEKTOPOB d U b;

HaiiauTe Cosa Mex1y BeKTopamu d U b.

1 BapuaHT

2 BapuaHT

3 BapumaHT

a) d(1;1;2)ub(5;4;3) | a) d(1;0;2)ub(7;54) |a) d(5;7;2) ub(7;2;-5)
6) d(1;0;-7)ub(44;7) | 6) d(3;4;0)ub(7;1;0) |6) d(—2;4;5) ub(5;4;7)
B) d(7;0;1) ub(7;—6;6) | B) d(2;7;-5)ub(5;7;3) |B) d(5;5;2)ub(7;4;3)
4 BapuaHT 5 BapuaHT 6 BapuaHT
a) a(1;0;—Dmu B(l; 1;4) | a) d(—2;4;5)n 5(7; 5;4) a) d(—-3;-4;5)u
6) d(=7;50)ub(6;0;1) | 6) d(—3;2;5) ub(2;5;3) b(4;3;0)
B) a(2;7;1)ub(5;4;3) B) d(1;6;—5)ub(6;1;3) 6) d(3;2;0)u B((); 5;1)
B) d(1;3;—4)ub(5;7;2)
7 BapuaHT 8 Bapuant 9 BapuaHT
a) a(-3; 1;4)1/15(1; 4;6) | a) a(1;1; 0)145(1; 2;2) a) 52(1;_1} 2)m
0) a(—2;5;4) I/IB(S; 7;4) 6) f(Z; 7;5) 13(7;_2; 1))
. - b(=5;2; —7) 6) a(—3;4;-5u
B) a(—3;54)ub(7;0;1) . 4 >
B) d(3;1;2)ub(5;4;1) b5 17)
B) a(5;7;2)ub(—7;4;3)
10 Bapuant 11 BapuaHT 12 Bapuaunr
a) a(5;—-2;1) m a) a(5;—1;2) u a) a(4;1;2) n
b(4;0;3) b(6;-2;5) b(—4;0; —5)
6) d(~7;2;3)ub(220) | © aA=543)nb(Z 44
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B) d(8;0;1)ub(0;4;—2) | B) d(5;0;4)ub(3;4;-3) | 6) d(=3;4,0) u
5(5; -1;7)
B) d(5;0;2) u 5(6; 4; —3)
13 BapuaHnr 14 Bapuanr 15 BapuaHnT
a) d(6;—1;3)u a) a(—=2;-1;1)mu a) a(5;—4;2)u
B(O; -2;5) 5(6; 2;—=5) 5(2; -3;5)
6) da(—=5;0;3)u B(Z; 7:4) | 0) d(=3;4,-3)mu 6) a(—4;4;,-3)u
B) d(5;—1;4)u b(4;1;4) b(1;—1;4)
b(0;3; —3) B) d(=3;0;7)u B) d(5;0;4) ub(2;4;—2)
b(5; —4;2)
16 BapuaHrt 17 Bapuanr 18 Bapuant
a) a(5;-1;2) n a) d(2;-1;,9m a) a(1;,-1;2) n
b(0; —7;5) b(6;—2;1) b(6;—2; 4)
0) a(-2;1;3)m 5(7; ;1) | 0 d(—5;4;0) u 6) a(=>5;0;3)u
B) d(—2;0;4)u b(—2;3;7) b(2;—1;4)
b(3;2; —5) B) d4(7;0; Dub(2;4,-2) | B) d(2;0;4)ub(5;—4;3)
19 Bapuant 20 BapuaHT 21 BapuaHT
a) a(4;1;,-2) un a) a(5;-2;0) u a) a(7;,-1;2) n
b(=3;2;5) b(1;—2;4) b(2;2; —5)
6) d(-1;0;3)ub(2;7;4) | 0 d(=3;53)u 6) d(—3;1;3) ub(2;6;0)
B) d(2;0;,—4)m b(2;0; —4) B) d(8;0;1)u I;(B; —4;1)
b(1;—-1;3) B) d(3;0;—4)u
b(4;—41)
22 BapuaHT 23 BapuaHT 24 BapuaHT
a) d(2;-1;2) n a) a(5;—-1;2) u a) a(9;—-1;2) n
b(5; —2;0) b(1;—3;5) b(1;—2;4)
6) d(-1;1;3)u 6) d(—4;5;3)ub(60;4) | 6) d(—6;1;3)ub(2;7;3)
1_5(2; —4;4) B) d(4;0;-3)u B) a(4;,—1;3)m
B) d(2;0;,—4)u b(—2; —3; 1) b(3; 4; —3)
b(7;2;—3)
25 BapuaHT 26 BapuaHT 27 BapuaHT
a) a4;-1;1m a) a(5;1;,-5mn a) a(5-1;3)m
b(2;—1;5) b(-1;2;1) b(2;—1;5)
6) a(-4:1;3)nb(2:3;4) | 6) @G5:4-3)ub204) | 0 a=5L-3)n
B) d(7;0;—1)u B) d(1;0;4) ub(3; —4;4) b(2;7;0)
b(3;—4;3) B) d(—4;0;4)u
b(-3;1;3)

Ilpaxmuueckasa paboma Ne67:
JlexapTOBBI KOOPAMHATHI B TIpocTpaHcTBe. KOoOpauHATRI BEKTOPA, PACCTOSIHHE
MEXIYy TOYKaMH, KOOPJIUHATHI CePEAHBI OTPE3Ka
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[{enb: HAyYUTHCA HAXOJUTHh KOOPIMHATHI CEPETUHBI OTPE3Ka; KOOPAUHATHI BEKTOPA 10

KOOpJAuHaTaM HavalJla 1 KOHIIA; BBIIIOJIHATH I[GﬁCTBI/IH Haa BEKTOpaMHu, 3aJaHHBIMHA CBOUMU

KOOPAMHATAMMU;

MNOPAAOK BBIIIOJTHEHUSA PABOTbI:

1.IToBTOpUTH MaTepHas B y4cOHHKE.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:

-CBs13p KOOpAWHAT BEKTOPA C KOOpJAMHATAMH Ha4YaJla 1 KOHIIA.

-Breruncienne JJIMHBI BEKTOPA.

-CDOpMy.]'Ia pacCToOAHUA MEKAY ABYMSA TOUYKaAMH.

-CKaJ'IHpHOC IMPOU3BCACHNEC BCKTOPOB.

-dopmyna ist HaX0XKACHUS KOOPIUHAT CEPEIMHBI OTPE3Ka.

- YcnoBue KOJUIMHCAPHOCTU ABYX BEKTOPOB

Conep:xaHue NpaKTHYECKOH padoThI

I BapuanT

1. Touka A — cepeauna otpe3ka MN.

Haiitu xoopauHaThl TOYKM A W JJIMHY OTpe3Ka

MN, ecimu N (5; 2; -3);
M(@3;-2;1)
(1 6ann

2. Touku A (-2; -4; 1) u B (-5; -6; -1) u BepuuHsI
napawienorpamma ABCD, Touka O (1; 3; 2) —

TOYKa MEPECCUCHUA JII/IaFOHaIIef/'I.

Haiitn koopaunars! BepmvH C u D.

(2 6amnna)

3.Jlanbl Touku A (-2; 1; 3), B(3; -2; -1),
C(-3;4;2).

Haiitu:

1) Koopmunats! Bektopo ABu AC

II BapuanT
1. Touka P — cepenuna otpeska AB.
Haiitm koopauHatsl TOYKM A W JUIMHY
otpeska AB, eciu B (-6; 5; -3);
M@3;-2;1)

1 Oamn

2. Touku A (2;-4;1),B (-6;2;3)u D (-4; 0;
-1) Bepumnbl mapamienorpamma ABCD,
touka O (1; 3; 2) — Touka mepeceyeHHs
TUaroHaJieH.

Haiitn koopaunats! BepunH C u D.

(2 OGamna

3.Jansl Touku A (-2; 1; 3), B(3; -2; -1),
C(-3;4;2).

Hantu:
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(0,5 6ana)

1) Koopaunate! Bektopos ABu AC

2) Momynu Bextopos ABu AC (0,5 Gasta)
(0.5 banna) 2) Monynu sextopos ABu AC
(0,5 6anna)
3) Koopaunatel BEKTOPOB
MN =24B-34C 3) Koopaunatst BEKTOPOB
(1 bana) MN =24B-34C
(1 6asmr)

4.]JlaHbl BEKTOPHI

a (—2;8,-4); 6(; 4 —4;z).Ilpu kxakom 4.JlaHbI BEKTODHI

3HAYeHUUU Z 8eKMopa U 8 KOIUHeapHbl? — —
P P m (—2; 8-4); n (1, 4—4;2).Ilpu xaxom

(2 Ganuna) 3HaueHuuu Z 6ekmopa M u N KOWIUH eapvl?
(2 Ganna)
S. BeIuuCIuTh CKaIsIpHOE NPOU3BEICHHE
2& + ;) Z S. Be4ucanTs CKasIipHOE MPOU3BEACHUE
BEKTOPOB - - R
ecnu a(1;0;3), 6(2;—1;1) (a - 26‘)- 8,
BEKTOPOB _ .
36amna ecmu a(1,0;4), 6(01;2)
(36anna)

Ilpakmuueckasn paooma Ne65:

CroxeHne 1 yMHOXEHHE BEKTOPA Ha YUCIIO
[ens:
chopMHpOBATh y CTYJACHTOB YMEHHE HaXOUTh KOOPAMHATHI BEKTOPA;
IIPOU3BOJIUTH JIEHCTBUS HaJl BEKTOpaMH (CJI0KEHHE, BHIUUTAaHUE, YMHOKEHUE BEKTOpa Ha
YHCJI0), BEIUUCIIATE CKAJIIPHOE MPOU3BEICHHUE; BEIUUCIIAT YTOJI MEXy BEKTOpPAaMH; HAXOAUTh
IIPOEKIIMIO BEKTOpA Ha OCh.
[Tpu BBINOIHEHUH MPAKTUYECKONW pabOThI CTYJEHT JIOJIKEH 3HATh:
® OIIpENIETICHNS: BEKTOPA, MOJYJIb BEKTOPA, PAaBHBIE BEKTOPA;
e npaBuiia paboThl C BEKTOPAMH;
® YCJIOBUS MEPHEHIUKYISIPHOCTU U KOJJTMHEAPHOCTH BEKTOPOB;
® CKaJISIPHOT'O NPOU3BEICHMS BEKTOPOB.
CTyneHT IOKEH YMETh:
® HaXO/JUTh KOOPJMHATHI BEKTOpa
® BRIUNCIIATH CKAJSIPHOE IIPOU3BE/ICHUE;
® HAXOJUTh YroJl MEXy BEKTOpaMH;
® HAXOJUTh IPOEKIMIO BEKTOPA Ha OCbh.
[Topsinok BeIONHEHHS pabOTHI:
1.M3yunTh TeOpeTHUECKUI MaTepHall 1o Teme «BekTopa B IpOCTpaHCTBEY.
2.PaccMoTpeTs IpUMEpBI PELLIEHUS TUIOBBIX 3a1aHUM.
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3. OTBETHTH HA KOHTPOJIHHBIC BOIPOCHI.
4. BBITIOJIHUTE CAaMOCTOSITENIEHYIO paboTy.
5. Cnath OTYET MO MpoIeTIaHHOM padoTe.

TeopeTnueckas 4acTh :
ai{x,:v.:z.}.b{x,:v,:z,}.c{x.:v.:z
[TycTs B TpeXMepHOM MPOCTPAHCTBE 3a/1aHbl BEKTOPAI { e } { = -}' { 33732 3}
CBOHMH KOOPﬂHHaTaMI:I.

=a+b

1). Croviceriue NByX BEKTOPOB MPOH3BOHTCH MOYNIEMEHTHO, TO €CTh €CIIH B KOOPHHATHOH

(opme 3anuchIBaeTCA:

clxgynz =gy iz iz =i+ iz, + 2, )

2) YMHOKEHHE BEKTOPA HA YHCIO.

B ciryuae n-MepHOro MpoCcTpaHCcTBa NPOH3BEICHHE BEKTOPA @ = {aj ; @) ... ; @y} M 4icaa k MoXkHO HaiiTH
BOCIIONb30BABIINCE ClIeAyIomIel fopMyoii:

k-a={k-ank-a;..:k-ay)

ITpumep 1. HaiiT npon3sseicHHe BeKTOpa H= {1:2} na3.

Pewenne: 3 'H= 13-1;3-21=13;6}.

3). Koopaunare! BekTopa.

Bextop AB 3anannblii koopauHatamu Touek A(Ax ; Ay : Az) n B(Bx ; By ; Bz) MoxkHO HaliTh
BOCIOJIb30BaBIINCE cleaylomieil popmynoi

AB= {Bx-Ax:By-Ay:B:- Ay}

Ipumep 2. Haiitu koopauuatsl Bektopa AB, ecin A(1; 4; 5), B(3; 1; 1).

Pemenne: AB={3-1:1-4;1-5}={2;-3; -4}.

4)/linna BekTOpA.

E Az, ypzy) o Blxy vz AR
CJIH 1aHkl IBC TOYKH [TPOCTPAHCTBA - H <7 et e TO IJIHHY OTpe3Ka <44 MOJKHO BRIMHCIIHTE

a3

N 3, 2, 2
;15|: i, —x) 0y - w) Hilz, -]

1o dopmyrne

Hpumep 3

aa BT L -
Jlaner Toukn A=55 y BL =3 Hajion jmny otpeska A5
Pemenne: no coorsercTBytomieit opmyie:

AB|= -3 +(-3-5)7 = J# +(-8) = fl6+64 = B0 = 4.5

= i
4‘15" =45 en 28,9 en,

Oreert:
5. CkaasipHOE NPOH3BE/ICHHE BEKTOPOB

CKalsipHBIM NPOH3BEJCHHEM BEKTOPOB HA3bIBACTCS [POM3BEJCHHE JUIMH BEKTOPOB HA KOCHHYC YIila
MEX/Ty HHMH.

asb = |ale|b|+coso N
a
0
b
6. VI3 hopmyIibl U1 CKANAPHOTO MIPOM3BEICHHS MOKHO HAHTH Yro/J MEAKLY BEKTOPAMH:
H.b Jﬂ.l‘b—‘la.‘lb
cos ¢ =

alelb Nxiry? o {30232
| | | | ]f";!+_],.‘;I . '1[) }b
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6. U3 dopmynsl 111 CKaIspHOTO NMPOU3BE/ICHHS MOJKHO HAHTH YroJl MeK1y BeKTOPAMH:

deb Yt X T VY

— - i -
| a I ® I b | J.‘(;é—}"; . \’ xl;-}'b-

cos @ =

Ipumep 4. Haititu yron mexay Bekropamu a = {3:4; 0} u b= {4; 4; 2}.

Pemenne: Haiinem CKaJIpHOC ITPOHU3BC/ICHUC BCKTOPOB:
ab=3-4+4-4+0-2=12+16+0=28.

HaiiieM Mo/1y/1H BEeKTOpOB:

la| =32+ 42+ 0°=V9 + 16 =V25=5

Ib| =V4* + 4% +22=V16+16+4=V36=6

Haiinem yros Mex 1y BeKTopamu:

ab 28 14

jal-b] 5-6 15

cos o=

Hpalcmuuecmm uacmo.:

Bapuanr 1

Ne

~lii Ha3sanne onepauun ®opmybi

a(1;-2;3),  b{4:0;-1)

1 HaiiTi cymmy BeKkTOpOB oy
a+b{x; +%; y1+Y7: 2,425 }

d4:1;-3),  b{0;-5:2)

2 | HaiiTu pa3HOCTb BEKTOPOB |,
a-blx,—xy; y,-y:2,-2,}

CepeIHHBI 0TPE3KA

3 | Haiiru nponssenenne | a{-1:3;1} & —uncao § = -3
BEKTOPA HA YHCJI0 dadfs - x; 6y;6z)
4 | Berameants  xoopaumathr | Touka A(L:2Z:-3), Touka B (-3:;4;-1) .Touxa C-
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X, +X,
cepeauna orpeska AB. C(%*c y.:z) «x, = i 5 i
y (s N (o
¢ 2 e 2
Touka A (5:0:-3).  ToukaB (-1;4;-7) Haxoaum
5 | Haiitu koopumaTs: Bexropa | KCOPAHHATH BeKTOpa AB | M3 koopamuar KoHua
BBIMHC/IHTH KOOPAHHATHI HAYAJIA BEKTOPA
AB {x; —xy:y, —¥y, 25 — 24}
a{3,-2,0}
6 | Haiitn qamny BexkTopa
. P a| = f.vc2+y2+z2
7 Boruucianrs CKAJSIpHOE al-2:3;7}), 3{-9;0; 2}
NpOU3BEIEHHE BEKTOPOB G- D=xy X+ Yy V24212,
a(2:0:1),  b-3:1:2)
8 Haiitn kocunyce yraa memay | . *1°'%2 +tY1'Y2124-2;
BEKTOpPAMH J xi+y:+z3 .V!xg +y2 +22
o | Ilpn kakux suauenmsx ™ u gfm‘:;‘ln' z, b{l;n:2)
9 =——=—=k
' BEKTOPHI KOLHHEAPHBI? | 3= 3= 7 g
IlposepbTe af-4:0: 1), b{2;7;8)
10 | nepneHAHKYISPHOCTD Xy*X2+Y1 Y2 +21-2,=0 - yciioBue
BEKTOPOB NePHeHInKYJISIPHOCTH BEKTOPOB
Bapuant 2
Ne
ihi Hassauue onepauun Dopmybt
a2;-3:4),  b{-1:2:0)
1 Haiitu cymmy BekTopos
A+blxy +xy; ¥, +Y2:2, 427 )
a4;-5:7),  bE3:-1:2)
2 HaiiTu pasnocts BeKTOpOB
E_b[xl — X3 ¥1-Y2:21-2 }
3 HaiiTn npoussenenne | a{-2;4;0} 6 —uucao & = -4
BEKTOPA HA YHC/I0 5a(5 - x; 8y;62)
Touka A (=3:1:2)  ToukaB (2:-3;1) Touka C-
cepeanna orpeska AB. C(Xe,y,.z,)
4 BbIMHCAHTL  KOOPAHHATHI
CepPEeAHHBbI 0TPE3Ka Xy +x; Yi+ Y2
Xe = ’ L A TR 5 +5
2 2 z, = 5 "
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Touka A(6;-3:4). TouxaB (1;-4;7) .

.
5 Haiitn koopaunatel | Haxomum koopamuarsl sexropa 2B, M3 koopaumar
; BEKTOpA KOHIA BHIYHCIHTH KOOPIAHHATBI HAYAIA BEKTOPA

—

AB {x; — xy :y; —yy, 2 — 24}

al0.2,-2}

6 Haiitu 1auny BexkTopa
: P [a] = ’:r?+y3+zz

4(-3:2:9),  b{-7:0;3)

7 Beiunciants CKaasgpHoe
NPOHIBEACHHE BEKTOPORB

-
a-b=xy-x4y;-y:+21-25

- e
a{4;1;0}, b{-5;3;1})
8 Haiith  kocunye yria
MEA/LY BEKTOPAMH I ... tY1'Y2+24°25
VX2 +yi+22 -\ x3 +y: + 22
-3 —
Ipn kakux 3nauennsx m | afm:5:3}, b(2;n:4)
9 n :
" BEKTOPBI |y y, 7, i
KOJLIHHEAPHbI? % N R
- .
[posepuTe a{0; -3:2), b{9:4:6)
10 | nepnenanKyasipHocTs
e X1 X2 4YV1"V2+2,-2,=0 - e
BEKTOPOB 1 X2+Y1"Y2+24°2; ycj10BHe
NePHeHNKY IS PHOCTH BEKTOPOB

Kputepuii onienku: «5» - 9-10 3amanuit; «4» -7-8 3apanuii; «3» -5-6 3aganuii

Ilpaxmuueckasn paooma Ne66:
Paznoxenue Bexropa. [IoHsTHE KOMILUTAHAPHOCTH

Ienb: ymMeTs NpUMEHATH OCHOBHBIE ONPENEIICHUS U TeopeMbl Io Teme «PasnoxeHue
BEKTOPA 110 TPEM HEKOMILJIAHAPHBIM BEKTOpam» pHu 00OCHOBAHUU 3TAIOB PEILIEHUs 3a7a4; YMETh
BBITOJIHATH YEPTEXKHU 10 YCIOBUIO 3a/1a4M, TOHUMATh YEPTEKH, HAXOAUTh Ha YepTeKaxX BEKTOPSI,
YMEThb pacKiaJbplBaThb BEKTOP IO JAaHHBIM BEKTOpaM, KCIIOJIb3Yys MPaBUJIO Mapajulesenumnena,
napajjienorpaMMa, TpPEyrojlbHUKA, 3HaTh ONpeAETeHHE KOJUIMHEApHBIX W KOMIUIAHAPHBIX
BEKTOPOB.

O0opynoBanme: TeTpaab Ul MPAKTHUYECKUX PabOT, pyuka, IPOCTOM KapaHalll, TMHEHKa,
METOIMYECKHE PEKOMEH/IAllMU 11O BBIIIOJHEHHUIO paOOTHI.

MeToanyecKkue peKOMeHAANMH M0 BbIMOJHEHUIO MPAKTHYECKOI padoThI:
ABCDA, B,C, D, B, C;
3apnanue Nel. J[an xy0 ¢ peopom m. Touka K — cepenuna pebpa .
— = — —+ e —_—
Paznoxuts Bektop K 110 BexTopam 2 = 4B/ D =AD,C = A4
Pemenue: moctpoum 3aganuslii Kyo (puc. 1).
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AvF
2>
c
A i )
b Puc. 1.
—+ - -
Bekrtopamu 2 u b 3a7aeTCA IUIOCKOCTb KBaJapara ABCD Tperuii Bextop ©He nexur B
- -
3TO# TLIOCKOCTH, OTCIO/IA 3aK/TI0YAEM, UTO TPH 331aHHEIX BEKTOPA =, bye HEKOMILUIAHAPHBI, U MBI
e e
MO>KEM BBIPa3HUTh YEPE3 HUX UCKOMBIN BEKTOP AR Haiinem BEKTOP AK o IIpaBUILY MHOF0yFOJIB-
—
nuka. AK = Af + 4, By +BK BexTop "!”5*1 MBI 110 yCJIOBHIO 0003HAYMIIN KaK BeKTOp . Bek-
T
A By i 6 AB 6
TOP COTJIACHO CBOWCTBAM Ky0a paBeH BEKTOPY “*C, 0003HAYEHHOMY 32 BEKTOp =
— e
BekTop B,K COCTaBJISCT IONOBHHY BEKTOpa BiGi pak xak Touka K — cepeauHa
1—.|
B K=-BG
pebpa BiG o YCIOBHIO: BeKTop Blcl! COIIACHO CBOMCTBaM Ky6a paBeH BEKTO-
—_— —.1
M{. IJE.A1+!%.1B1+B1K—C+H+ ]:l'
Py AD 0003HaYEeHHOMY KaK BEKTOp . B Vmeen:

Tax, 3aaHHBINA BEKTOP BBIpaXKEH Yepe3 TPU HEKOMIUIAHAPHBIX BEKTOPA. OCTaJ'IOCL HaNTH
€ro JJIUHY.

3apanue Ne2. 3anan tpeyroibHuk ABC. Touka M — TOYKa NEpeceieHH ] MEAUaH. Touka

O — npou3BoJIbHAS TOYKA TPOCTPAHCTBA. Pa3ioxuTh BEKTOp oM 10 BEKTOpam d=0A
—

b=0B, c=0C (puc. 1)

b

//' »“-\‘\\
/ W\
/./ B\
/ S ) <
/ -\
/. M
AT .
C

Puc. 2.

— o — L —
CornacHo npasmiy Tpeyroisanka OM = OA+AM =a+ AM
[Iponnmum otpezok AM 1o nepeceuenus co ctopoHoit BC TpeyronbHuka (pucyHok 3),

MOJIYYMM TOUKY A cepeMHy 3TOH CTOPOHBI (TOUKa M MO YCIOBHIO TOUKA [TEpECeUueHust MeuaH
TpeyroipHuka). Kpome TOro, BCHOMHUM CBOICTBO MeIMaH TPEYrojbHUKA: MeEJAMaHBI
TPEYronbHUKA NEPECEKAIOTCs B O)IHOI/I TOYKE, KOTOpas pacCceKaeT UX B OTHOLIEHUU 2:1, cunras oT

AM = —AAI
BCPIINHBI. TaK, HMECECM:
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Puc. 3. JlononHuTENbHOE IOCTPOEHUE K 3a7aue 2
—_—

CHoBa NpUMEHUM MPAaBUIIO TPEYTOJIbHUKA!
—_— -

AB=h-2a

AA, = AB +BA, {:}AI'-'I=§{AB +BA,)

— 2= 4 1. 1- 25 1.5
Mﬂ—g(b—a'i‘i C—b})—gb—ga-FEC
— 1 2 1 1
OM:E+§E—§_}+§E:§(§+E+E}

3aganus AJ151 CAMOCTOATEIbHOM padoThI:

BapuanT Nel

3apnanme Nel. /lan ABCDA,B,C;D; —
napautenenunen. Toukn K nu T — cepenunsl
pedep BC u D, C; coorBercTBeHHO. Paznoxure

BEKTOPHL: ) AC; 0) AK; B) CT; r) C—Al);
n) DK; e) BT; %) A, K
1o Bextopam CB, CD, CC;.

3apnanme Ne2. /Tan ABCD — terparap.
Touka M — TOuyka mnepeceyeHus MeIuaH

tpeyronsanka ABC, npuuem DA=d, DB=b,
DC=¢. Pasnoute BeKTOPHI:

a) DM; 6) AB; B) AM
0 BEKTOpaM: d, b,C.

Bapuant Ne2

3apanme Nel. /lan ABCDA,B.CiD; —
HapajuleIenuIes. [Ipuuem  AK:KB=3:2,
A, T: TD;=1:4. Pa3noxuTte BEKTOPHI: a) AK; 0)
AT; B) AC; 1) DT; 1) DK; €) ACy; %) KT
10 BEKTOpam AB,AD, E

3apanue Ne2. Jlan ABCD — terparap.
Touka T — cepeauna pebpa CB, H - Touka
nepeceueHus: menuaH TpeyroabHuka ABC.
Pa3noxxure BEKTOPBI:

a) DT; 6) AT; ) CH
10 BEKTOpaMm: CA,CB,CD.

KoHTpoJsibHbIe BONpochI (OTBETHTE MUCEMEHHO):

JlaiiTe onpeneneHne BeKTopa.
[laiiTe onpeneneHne HyJIeBOro BEKTOpa.
JlaiiTe onpeeneHue IJIMHbI BEKTOPA.

JaiiTe onpeneneHne KOJUIMHEAPHBIX BEKTOPOB.
ChopmynupyiiTe IpaBUIIO TPEYTOJbHHUKA JJIS CIIOKEHHS BEKTOPOB.
Chopmynupyiite mpaBuiio napamienorpaMMa AJis CI0XKEHHS BEKTOPOB.

e A R

JlaiiTe onpeneneHre pasHOCTH BEKTOPOB.
JlaiiTe onpeneneHe YMHOKEHUU 1 BEKTOpa Ha YKCIIO.
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9. JlaiiTe onpenesieHNEe KOMILUIAHAPHBIX BEKTOPOB.
10. ChopmynupyiiTe npu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
11. ChopmynupyiiTe mpaBuIo napaenenunesa.
12. Chopmynupyiite TeopeMy O pa3ioKEHUU BEKTOPA MO TPEM HEKOMILIAHAPHBIM
BEKTOpaM.

Ilpakmuueckasa padoma Ne67:
JlexapToBbI KOOpJIMHATHI B IpocTpaHcTBe. KoopAMHATHI BEKTOpa, pacCTOSIHUE
MEXly TOUKaMH, KOOPJIMHAThI CEPEIUHBI OTpE3Ka

enb: 3akpenuTh NOHATHE JEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE, OTPAOOTATh HABBIKH
paboThI ¢ popMylIaMu PaCCTOSIHUS MEXKIY TOUKaMU, KOOPAUHATAMU CEPEIUHbI OTpE3Ka

TeopeTnueckas 4acTb:

KoopauHaThl Ha TUIOCKOCTH M B TIPOCTPAHCTBE MOXKHO BBOJHUTH OCCKOHECYHBIM UYHCIIOM
pa3IMYHBIX CIIOCOOOB.

Pemas reomerpuueckyio, (GpHU3MYECKYI0, XUMHUYECKYIO 3a7ady MOYKHO HCIIOJIb30BaTh
pa3iuyHble KOOPJIWHATHBIE CHUCTEMBI: MPSIMOYTOJIbHYIO, TOJSPHYI0, UUJIMHIPHUYECKYIO,
chepuueckyto. (ITokaz Mmonenelt KpuCTaUIMUECKOW PEIIETKH TOBAPEHHOM COJIH)

B oOmieo6pas3oBarebHOM Kypce H3ydaeTcsl MPSMOYTojbHash CHUCTEMa KOOpIMHAT Ha
IJIOCKOCTH U B IpocTpaHcTBe. MHaue e€ Ha3piBaroT [JekapToBOMl CUCTEMOM KOOpIMHAT IO UMEHH
dpaniysckoro yueHoro ¢unocoda Pene Jlekapra (1596 — 1650) BiepBbie BBEAIIETO KOOPAHMHATHI
B TE€OMETPHIO.

Pene Jlexapt poawics B 1596 r. B roposae Jlas Ha rore ®paniuu, B
TBOPSTHCKOM ceMbe. OTer xoTe caenath u3 Pene odurepa. s storo B 1613
r. oH otnpaBui Pene B Ilapmwx. MHuoro net npunuiocs JlekapTy npoObITh B
apMH{, Y4YacTBOBaTh B BOEHHBIX mnoxojgax B [ommanauu, I'epmanuu,
Benrpun, Yexun, Uramuu, B ocage kpenoctu ryreHotos Jla-Pomamu. Ho
Pene unrepecosana ¢unocodus, pusuka u Matematnka. Beckope o npuesze
B [Tapuyk OH MO3HAKOMMJICS C yUeHUKOM Buera, BUJHBIM MaTEMAaTUKOM TOTO
BpeMeHH — MepceHoM, a 3aTeM M C IpyrMMH MareMatukamMu PpaHiuu.
Bynyun B apmuu, Jlekapt Bce cBoe CBOOOJHOE BpeMsl OTAABal 3aHATUSAM
MaTeMaTuKou. OH U3ydmJl aaredpy HEMEIKUX, MAaTeEMaTUKy (QpaHIly3CKUX U
IPEYECKUX YUEHBIX.

[Tocne B3sTus Jla-Powmanu B 1628 r. Jlekapt yxomut u3 apmuu. OH BeET yeIUHEHHBIN
00pa3 KU3HU ¢ TeM, YTOObI peaar30BaTh HAMEUEHHbIE OOLIMPHBIE IJIaHbI HAYYHBIX paboT.

Odunocopckue B3rAAb JlekapTa HE COOTBETCTBOBAIM TPEOOBAHUSIM KAaTOJIUYECKOM
uepksu. [loaromy on nepecenuiics B ['omnanauio, rae npoxun 20 net, ¢ 1629 no 1649 r., HO u3-
3a TOHEHMI NMPOTECTAaHTCKOM 1epkBU B 1649 r. mepeexan B Crokronsm. Ho cypoBeIil ceBepHBIN
kiaumar HIBeruu oka3zancs nist [lexkapra ryOuTensHbIM, 1 OH yMep OT MpocTyAsl B 1650 T.

Jlexapt ObU1 KpynHeHmuM ¢punocopoM U MaTeMaTHKOM CBOETo BpeMeHH. B ocHoBe ero
¢mwiocopun nexan wmarepuanusM. CambIM  HM3BECTHBIM TpyaoM Jlekapra SBIsSE€TCS €ro
“I'eomerpust’. Jlekapt BBEN CHCTEMY KOOPAUHAT, KOTOPOM MOJIB3YIOTCS BCE U B HACTOSIIIIEE BPEMSI.
OH YCTaHOBWJI COOTBETCTBHE MEXAY YMCIAMU M OTpe3KaMM MpPSIMOM M TakuM 00pa3oM BBel
anredpandeckuii METoJ1 B TeOMETPHUI0. DTH OTKpbITHS JlekapTa Jajiu OrpOMHBIN TOTYOK Pa3BUTHIO
KaK TE€OMETpHM, TaK W JpPYIMM pasjelaM MaTeMaTWKH, onTUKHU. [losBuiach BO3MOXHOCTh
n300paxkaTb 3aBUCHMOCTh BEJIMYMH TIpaduyecku Ha KOOPJIMHATHOW IIJIOCKOCTH, YHCIA -
OTpe3KaMH M  BBINOJHATH apuUpMeTHdecKue JeMcTBUS HaJl OTpe3KaMH U JAPYrHMMHU
F€OMETPUUYECKUMH BEMYMHAMM, a TAKXK€ Pa3IMUYHbIMH (QYHKIHUSAMH. DTO OBUT COBEPLICHHO
HOBBII METOJI, OTIIMYABLINIICS KPAaCOTOMU, U3ALIECTBOM U IIPOCTOTOM.
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CeromHss Ha ypoKe Mbl MPOJODKAM HM3YyY€HHE JI€KapTOBOM CHCTEMbl KOOpAWHAT, U
MOKa)KE€M, YTO KOOPAMHATHI B MPOCTPAHCTBE BBOJATCS TAKXKE MPOCTO, KAaK U KOOPAMHATHI HA
MJIOCKOCTH.

B cBoé Bpems Pene JlekapT ckazai: “... MOTOMKH OyayT OJlarogapHbl MHE HE TOJIBKO 3a
TO, YTO 5 CKa3aJj, HO U 3a TO, YTO 5 HE CKa3aJl U TEM CaMbIM JaJl UM BO3MOKHOCTb U yJIOBOJILCTBUE
JOJyMaTbcs 70 ATOTO CaMOCTOSITENIbHO . S MPEenoCcTaBiIi0 BaM BO3MOXXKHOCTh M YIOBOJICTBHE
pazo0parthCs C IEKapTOBOM CUCTEMOM KOOPJIMHAT CAaMOCTOSATEIBHO.

Onpenesenne 1. Eciu depe3 TOUYKy MPOCTPAHCTBA MPOBEAEHBI 3  MOMapHO
NEPICHIUKYISIPHBIC TPSMbIE, HAa KaKJI0W U3 HUX BBIOPAHO HAIMpaBICHUE U BBHIOpaHA €IUHUIA
U3MEpPEHUs] OTPE3KOB, TO TOBOPAT, YTO 3a/JaHa MPSIMOYroJibHasg CUCTeMa KOOpIWHAT B
MIPOCTPAHCTBE.

Onpenenenune 2. [Ipsimble ¢ BEIOpaHHBIMU HAa HUX HAIPaBJICHUSIMH HA3bIBAIOTCS OCSIMU
KOOpJMHAT, a WX o0Imas Toyka — HadaioM koopawHat. OHa obGosHadaercs OykBoit O. Ocu
KoopauHat o6o3HavaroTcs Tak: Ox, Oy. FIx Ha3bIBatOT: 0Ch a0CIUCC, OCh OpJIMHAT, OCh alIUIMKAT.
Bcs cucrema o6o3navaercs Oxyz.

Onpenenenune 3. TpH IIIOCKOCTH, MPOXOASIINE COOTBETCTBEHHO Yepe3 ocu KoopauHat Ox
u Oy, Oy u Oz, Oz u Ox - koopauHaTHbIe TI0cKocTU. Ux 0003Hauatotr Oxy, Oyz, Ozx.

Touka O pazaenser Kaxayro U3 oceil KOOpAMHAT Ha 2 Ty4a, OJMH U3 HUX — OJI0KUTEIbHAS
[I0JIyOCh, IPYroi — OTpULIATEIbHAS 1OIYOCh.

Onpenenenue 4. B npsMoyroiapHON CUCTEME KOOPAUHAT KaK10 Touke M mpocTpaHCcTBa
COTIOCTABJISIETCS] TPOMKA YMCEN, KOTOPBIE Ha3bIBAIOTCS €€ KOOPAMHATAMM.

[IpoBenem uepe3 Touky M TpH MIOCKOCTH, IEPENIEHANKYISIPHBIC K OCSIM KOOPJIUHAT, U
0603HaunM uepe3 M1, M2 u M3, Touku nepecedeHus 3TUX MI0CKOCTEH COOTBETCTBEHHO C
ocsiMH a0cIice, opauHaT U anmmkaT. M1 — abeuucca, M2 — opaunara, M3 — anmnukara TOYKd
M. Koopaunatsl Touku M 3anuceiBatores: M (X; y; z), X — a0Ociucca, y — opJiuHara.

[IpakTuueckas pabora

1. ChopmynupyiiTe OTIMYHE JEKAPTOBOIM CHCTEMBI KOOPIMHAT Ha IUIOCKOCTH M B TPOCTPAHCTBE
2. Ha3oBuTe ocu KOOpAUHAT Ha MiockocTu? Ha30BUTE OCH KOOpAMHAT B IPOCTPAaHCTBE?
HasBanue, kakoit ocu Mbl He n3ydanu? (3HAKOMCTBO C HOBBIM CJIOBOM “‘amtuinkara’)

4. Kakue m1ocKoCTH pacCMaTpUBAIOTCS B IIJIAHUMETPUH (B IPOCTPAHCTBE)?

5. Ha3zoBuTe koOpanHaTy Hayajla KOOPAMHAT Ha TUIOCKOCTH (B POCTPAHCTBE)?

6. Kakue emje KOMIOHEHTHI 10JKHA UMETh CUCTEMa KOOPMHAT Ha MJIOCKOCTU U B
pocTpaHcTBe?

7. Kak 3agaercst KOOpJJMHaTa TOYKH Ha MJIOCKOCTH U B POCTPAHCTBE?

Ha miiockoctn B npoctpancTse
2 ocu, 3 ocw,
OYV- ocb opauHar, OX - ocp abcruce,
OX- ocp abcuucce OV — ocb opauHar,
OZ - ocp anmniukar.
OX nepnenauxynsipaa OY OX nepnenauxyiasipia OV,
OX nepnengukymnsapaa OZ ,
OV nepnenaukynspaa OZ.
(0;0) (0;0;0)
Hanpasiienue, eTMHUYHBINA OTPE3OK Hanpasienue, eTMHUYHBINA OTPE3OK
PaccrosiHue Mexny TOUKaMu. PaccrosiHne Mexny TOUKaMu.
d= ”'quI:KE—Xl 12 4+ (y2—yl d=vx2-x1)?2+(y2-yl)?+(z22-21)?

187



Koopaunatsl cepeiuHbl OTpe3Ka. Koopaunats!l cepeuabl oTpe3ka

#l + = vl + w2

2 2 o= ____________', F’: ___________', 5=

1. Kakas n3 touex A(0,3,6), B(-1,5,0), C(-2,0,-7), K(0,0,6) nexut B maockoctu Oxy?
2. Kaxkas u3 Touek A(0,3,6), B(-1,0,0), C(-2,0,-7), K(0,0,6) nexxut B muiockoctu Oyz?
3. Kaxkas u3 Touek A(0,3,6), B(-1,0,0), C(-2,0,-7), K(0,0,6) nexxut Ha ocu z?

4. ITocTpouTh TOUKY C 3aJJaHHBIMU KoopauHaTtaMu A (2; - 3).

5. IlocTpouTh TOUKY C 3alaHHbIMU KoopauHaTamu A (1; 2; 3 ).

6. Haiitu nyiuny otpeska:

A (1;2;3;)u B (-1; 0; 5)

A (1;2;3)u B (x; 2 ;-3)

7. Haliinre KOOpAMHATHI TOUYKU M - cepelMHBI OTpe3Ka

A(2;3;2), B (0;2;4) u C (4;1;0)

AC, AB

A1(2;-3;0),A2(2;0;5),A3(0;-3;5).

F
A Z
A——paT
E 1__"|"f
17 | Y

A

A; :

X

8. Jlan ky0 ¢ pebpom, paBHbIM 4. OIIpeenuTe KOOPAUHATEI €0 BEPILIHH.

v4
B Ci OTBETHI:
Al D, A (4;0;0) A1 (4;0;4)
B (0;0;0) B1 (0;0;4)
B d y C (0:4;0) Ci (0:4;4)
> D (4;4;0) D1 (4;4;4)
A D
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9. Jlan npsAMOYTOJBHBIM NapajieNenuIe], U3MEpeHus KoTtoporo pasHbl 6;4;4. Omnpenenurte
KOOPJIMHATBI €r0 BEPILIUH.

B z CA D1
: OTtBeTsI:
Ay i b1
i P A (2;-3;0) A1 (2;-3:4)
B C B (-2;-3;0) Bi1 (-2;-3;0)
A ’,:'_ ''''''''''''' } AR D7 v, C (-2:3;0) Ci(-2;3;4)
/ D (2:3;0) D1 (2:3;4)
Ha nmockoctu B nipoctpancTse
Yeprex

Ocu xoopuHaT

IInockoctu

Hauano KOOpAUHAT

JlonosHuTeIbHbIE
KPUTEPUHU

Koopaunarsl Toukn

Paccrosinue mexny
TOYKAMH.

Koopannatsl cepennnbl
OTpe3Ka.
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Ilpakmuueckasa padoma Ne68: Yron Mmexy BekTopamu. CKansipHOE
IPOU3BEJICHUE

HAaYYUTLECA HAXOJUTH KOOPAWHATEI BEKTOPA, CKAJIAPHOC IIPOU3BCACHNEC BEKTOPOB,

YIoJI MEXJy BEKTOpaMHU.
Bexkmopom Ha3biBaeTcs HanpaBJIeHHBII OTPE30K NPAMOi.

&
BekTop ¢ Ha4yanom B Touke A U KOHLOM B Touke B o0o3Havaercs AB. Jns
0003Ha4YeHHUsI BEKTOPOB YMOTPEOJIAKOTCH TaKKEe CTPOYHBIC JATHHCKHE OYKBBI:

yapi
a, b X

JIBa BeKTOpa Ha3bIBAKOTCA KOAIUHEAPHBIMU, €CIIM OHM JIeKAT Ha OJHOM
NPAMOI WIIH HA NapaUIe/IbHbIX NpsAMbIX. KoHeapHsie BEKTOPbI, HaNpaBJIeHHbIE
B OJHY CTOPOHY, Ha3bIBalOTCA COHanpaeneHuvimu. KolMHEapHbIe BEKTOPSI,
HanmpaBJieHHblE B MPOTHBOMOJIOXKHBIE  CTOPOHBI, -  MPOMUBONONONCHO
HANPagIeHHbIMU.

JIBa BeKkTOpa Ha3bIBAIOTCS PAGHBIMU, €CITH OHH COHAIPABIICHBI U PAaBHbI 110
MOJLYJIIO.

Cnoxcenue eexkmopog. Jlns T1oro 4ro0bl

>

-

MOCTPOUTH CYMMY JIBYX BEKTOPOB @ W b , HYKHO
BbIOpPATh MPOU3BOJILHYIO TOYKY A M OTJIOKHTb OT Heé

- -

BEKTOp AB = a, a 3aTeM OT TOYKH B 0TJIOKUTH BEKTOp

BZ*: b . Torma Bekrop AC saBasercs HCKOMOI
cymmoii: AB+ BC = AC.

3
Koopaunatsl Bektopa ABc HayanoMm B To4Ke A(X;y;/Z;) H KOHLOM B TOYKE
B (x2,y2,22) paBHbl (X2 — X715 y2— Y15 22— Z1).

b
Jlnnna Bektopa AB BbumcaseTcs 1no Gopmyne:

AﬁBi:\/(x2 -x) +(3, =) +(z,-2) .

—

Cymmoit BextopoB a(a;a,;a;) u b(b;b,;b;) Ha3eBaeTCA BEKTOpP € C
KoopauHaramu (a, +b;a, +b,;a, +b,).

—

Ilpousgedenuem Bexropa a(a,;a,;a,) Ha 4YHCIO A HA3bIBAETCS BEKTOP

o
Aa(Za;Aa,; ;).
CKanApHbIM  npouszeedenHueM JIBYX HEHVIEBBIX BEKTOPOB Ha3bIBACTCS
MPOU3BEICHHE UIHH 3THX BEKTOPOB Ha KOCHHYC Yriia Mexa1y HUMH. Ecim xo1s Obl
OJIHH W3 BEKTOPOB HYJIEBOA, TO HX CKa/lsSpHOE NPOH3BE/ICHUE PABHO HYJIK).
- =
a-b=

—3

a

—5

b

-COSQ,
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—5

.
rJie ¢ - Yroj Mex/y BeKTopamMu a u b.
CBoiicTBa CKISPHOTO NPON3BE/ICHNS BEKTOPOB:

e T

- ICPEMECTHTEIILHOC cBoiicTBO: a-b=b-a;

- = -+ =
- coyeTarelbHoe cBOHCTBO: (ka)-b=k(b-a);
-+ =3 = -+ =3 =5 =

- pacnpe/ie/uTeNbHOE CBoiicTBO: a-(b+c)=a-b+a-c.

CkanspHoe NpoM3BeJeHHE JBYX BEKTOPOB PaBHO CyMMeE MpPOM3BEACHHIl
0/IHOMMEHHBIX KOOP/IMHAT THX BEKTOPOB:

- —

a-b=xx,+yy, +z.z,.
Dopmya Ut BBIYHCIICHHS YA MEXK/1Y BEKTOPAMH:

—+

COS‘;O:ﬁ.
a-b|

Jra xe (popmysa B KOOpJAUHATAX:
X, +ny, +4,5
2 2, .2 2 2, .2
\/Il itz ‘\}xz Tt

[IpakTrueckas 4acTb

cosp =
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Bapuanr 1

1. Tan ABCDA,B,C,D, — napannenerunes. Haiitu AB+ AD+ A4 +CD .
2. Haiitu koopauHatel Bektopa (0,3 Z- 0.6 E+ 0,2;— 52, ecIu E(—l; 2:4), E(O; 5:3),

c(3,3:3), d(1;1;4).
3. Mausl Touku A(l; 3; 0), B(2; 3; -1) w C(I; 2; -1). Beraucnaure yroji Mexmy

Bekropamu C4 u CB.

- - . — — - = —
4. Ussectno,uto a ¢=b ¢=30", |a|=2, |b|=|c|=3. Beiuuciure (a+b)c.
Bapuanur 2

1. lana ABCA,B,C, — npusma. Haitru AB— AC — BB, .
2. Haiitn koopaunatel Bektopa 0,5a+0156+03¢—6d , ecnu .:_::(5;— 1;-1) ,

b(~1:1:1), ¢(0:2:—2), d(-3:2:0).
3. lansl Touku A(5; 0; 0), B(l; I; 1) v C(3; -1; 2). Beluucaure yroja Mexmiy

BekTopamu ABu AC.

-

- =3
4. UssectHo,uT0 @ ¢=b ¢ =45,

A - 3

= 6. Beunciure (a+b)c.

—¥

b

—

c

—»

a

=3,

Ilpakmuueckasn paboma Ne69:
OTobOpaxkeHust MPOCTpaHCTBA HA ceOsi. Bubl nBuXKeHUS

Hean padoThl: chopMUpOBaThH YMEHUS PEIIATh 337a4H HA IBKCHUE

TeopeTnueckue cBeleHHs K NPAKTH4YeCKOH padoTe:

ITpu pemeHnn 3a1a4 Ha IBMKEHUE IIPOCTPAHCTBA, HAJIO0 3HATh BUbI IBHKEHUS. DTO
LEHTpaJbHasi CUMMETPHS, OCEBasi CAMMETPUS, 3€pPKaIbHAsi CHMMETPHSI U NTapaJuIeIbHbIN
IIEPEHOC.

Leumpanvnasa cummempus: Touku M u M| Ha3bIBalOTCS CUMMETPUYHBIMUA OTHOCUTENBHO T O
(uentp cummetpui), eciiu O — cepenuna orpeska MM. Touka O cuntaercs CAMMETPUIHON
camotii cebe.

T. M u T.M| cUMMeTpUYHBI
M o M OTHOCHUTEIEHO T.O.

T. O — IGHTp CUMMETPUU

T.0 — cepenuna otpeska MM

1.0 oToOpakaercs cama Ha ce0st

Ocesas cummempus: Touku A 1 A1 Ha3bIBalOTCS CUMMETPUYHBIMUA OTHOCUTENIBHO MPSAMOH a (
0Cb CUMMETPHH), €CIIU TIpSAMasi @ MPOXOJUT Yepe3 CePeHHY OTpe3Ka
AA| ¥ nepneHauKyiIsipHa K 3ToMy oTpe3ky. Kaxknas Touka npsiMoit
@ CUMTaeTCs CUMMETPHYHON camMoit cebe.

a
A
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3epkanvrasn cummempus: Toukn AA| Ha3bIBaIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO IJIOCKOCTH 0 TNIOCKOCTh CHMMETPHH ), €CIIH MJIOCKOCTh O

o A1 TIPOXOAMT YEpE3 CepelnHy 0Tpe3Ka AA| U NEPHEHIUKYISPHA K ’TOMY OTPE3KY.

—

Ka;lea;l TOYKa IINIOCKOCTH CUHUTACTCA CHMMCTpH‘IHOﬁ camoii ce0e.

—
HapaJ'IJ'IeJ'IBHBIM IIEPEHOCOM Ha BEKTOP p HA3bIBACTCSA 0T06pa}KeHI/I€

— R
IPOCTPAHCTBA Ha ce0s1, IPU KOTOPOM Jto0as Touka M nepexoaur B Touky M;, uto MM, = p

g
M
3agaHus 1719 CaMOCTOSITEILHOTO pelleHus!

1 BapuaHT.
1. Ilpu 3epkanbHOM CHMMETPUU TIpsiMasi @ OTOOpakaeTcst Ha MPsAMYIO a; . Jlokaxkwure, 4To
NpsIMBIC @ U @] JIeXKAT B OJHOU TUIOCKOCTH ( IPSIMBIE a U a; TapajliebHbI ).
2. Ilpu 3epkanbHOM CHUMMETPUU OTHOCUTENIBHO IJIOCKOCTHU 0 IIOCKOCTH 3 0ToOpakaeTcs Ha
mI0ckocTh P . Jlokakure, uto ecnu B || o,To Pi || a.
3. JlokaxuTe, 4TO IpU NapajuIeIbHOM IIEpEHOCEe Ha BEKTOpP P, rae p # 0, npsimas , He
napajuiesibHasi BEKTOPY p U HE cojieprKalasi 3TOT BEKTOp, 0TOOpakaeTcsl Ha MapaliebHYIO el
PSIMYIO.

2 BapuaHT.
1. Ilpu 3epkanbHOM CHMMETPUU TIpsiMasi a OTOOpakaeTcst Ha MPsAMYIO a; . Jlokaxkwure, 9To
IpsIMBIC @ U @; JIeKaT B OJHOU TUIOCKOCTH ( IPSIMBIE a U a; TIEPECEKaloTCs ).
2. Ilpu 3epkanbHOM CHMMETPUH OTHOCUTENIBHO IJIOCKOCTHU 0 IIOCKOCTH 3 0ToOpakaeTcs Ha
MIOCKOCTH P . JlokaxkuTe, 4To ecnu 3 mepreHIuKyaspHa o, TO 1 coBmagaet ¢ f.
3. JlokaxkuTe, 4TO MPHU MapaJlIeTbHOM MEPEeHOoce Ha BEKTOp P, rae p # 0, mpsimast ,
napajuieNibHasi BEKTOPY p WM COZeprKalasi 3TOT BEKTOp, OToOpakaeTcsi Ha ceOsl.

KOHmpOJleble eonpocol:

Uro Takoe LeHTpajibHasi CUMMETpUs?
Yro Takoe oceBasi CHMMETPHS?
Uro Takoe 3epKajibHas CUMMETpus?

Ilpakmuueckaa padoma Ne70: KoopauHaTHasi TUIOCKOCTh. BbIumncienne paccTossHui u
rIomaaei Ha miockoctu. KonuyecTBeHHbIE pacyEThl
B paszpabotke
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IIpakTuyeckas padora Ne71: [lonsarue MHOTOTpaHHHKA. Bepumnel, péopa, rpanu
MHoOrorpaHHuka. Pazséprka.

Lens:

Teoperuueckas 4actb
I[IpaBuabHas npu3ma.

3aganue 1: 3anucars B TeTpa b NOHATHS MHOTOTPaHHUKA, BEPUIMHBI, peOdpa, TpaHH;
MPaBUILHOTO MHOTOIPAHHHKA.

MHnozozpannuk - TE€OMETPUYECKOE TENIO, OIPAaHUYEHHOE CO BCEX CTOPOH IUIOCKUMU
MHOTIOYI'OJIbHUKaMU, Ha3bIBa€MbIMU 2panamu. CTOPOHBI TpaHEN Ha3bIBAIOTCS pedpamu

Boinykiiblit MHOTOTpaHHHUK Ha3bIBACTCSI HPAGUIbHBIM, €CITU BCE €r0 IPaHU — IPAaBUIIbHBIC
OJIMHAKOBBIE MHOTOYT'OJIBHUKH U BCE MHOTOIPAHHbBIE YTJIbI PY BepIIMHAX paBHbL. CyIIEeCTBYET 5
BUJIOB NMPABUJIHLHBIX MHOTOTPAHHUKOB: TETPAdAP, KyO, OKTadAp, JOJAEKAdAP, HKOCAIP.

3apanme 2: 3anucath B TeTpaab Teopemy Jilnepa

Teopema Jitnepa 0 COOTHOUICHUN MEXAY YHCIOM BEPUIMH, pedep U TpaHell BBITYKIIOTO
MHOTOTPaHHHKA, I0KA3aTeIbCTBO KOTOPOii Ditnep omyOnrkoBan B 1758 r.
Bepuwiunwot + I'panu - Péopa = 2.

MHororpaHHuK Bepmmmnbl [I'panm |Péopa glcnl:MeTpnn gl']i;);l;:;::;
Terparap 4 4 6 3 6

Kyo0 8 6 12 9 9

OxkTasip 6 8 12 9 7
Honexasap 20 12 30 15 15
Hxocarap 12 20 30 15 15

3ananue 3. U3o00pa3ute TeTpa’ap, Ky0, OKTAIAP U YKAKUTE TPAHHU, peOPa U BePUINHBI.
3apanme 2: 3anucath B T€Tpaib HOHAMUE RPU3M, €€ ITIEMEHN 08

Ilpuzma —3mo  MHO202DAHHUK,  06e  2PDAHU  KOMOPO20  AGIAIOMCA  PAGHbLIMU
MHO020Y20/1bHUKAMU, HAXOOAUWUMUCA 8 NAPATINEAbHBIX NI0CKOCMAX, A OCMAIbHbIE CPAHU —
napannenozpammamu.

['panu, KOTOpBIE HAXOATCS B MAPAUIETBHBIX TIOCKOCTSIX, HA3bIBAIOTCS OCHOBAHUSIMU MTPU3MBI,
a OCTaJIbHBIC TPAaHN — OOKOBBIMU TPAHSIMU TIPU3MBI

B 3aBucumocTy 0T OCHOBaHUs IPU3MBI OBIBAIOT:
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1

TpeyronpHas YeTbIpE€XyroyibHbIE [lectuyrosibHas

[Tpuzma ¢ 6oxoBBIME pEOpPaMu, IEPIICHIUKYIAPHBIMA €€ OCHOBAaHHSIM, Ha3bIBACTCS MPAMOii
NPHU3MOii, KaK B IIPEABIAYIINX PUCYHKAX.

HpHMaﬂ IIpru3Ma Ha3bIBACTCA HpﬁBHJIbHOﬁ, eclu €€ OCHOBAHUS — IIPpaBUJIbHBIC
MHOI'OYI'OJIbHUKH.

[Tpusma, OOKOBBIE pébpa KOTOpOH HE
MePIEeHIUKYISIPHBI OCHOBaHUSIM, HA3bIBACTCS

HAKJIOHHOH MPU3MOM.

Paccrosinue MEXIY OCHOBaHUSIMH IIPU3MBI
Ha3bIBAETCS] BBICOTOM ITPU3MBI.

e BricoTa npsMoi IpU3Mbl COBMAIAET ¢ OOKOBBIM
pedpom.

e BricoTa HaKJIOHHOW TTPU3MBI — 3TO
MEePIICHIUKYJISIP, MPOBEICHHBIN MEXK/ly OCHOBAaHUSIMHU
pu3Mbl. HacTo NepneHauKysp IpOBOJAT C OJHOM U3
BEPILINH BEPXHETO0 OCHOBAHUS.
e be3 TOnoNMHUTENBHBIX YCIOBUI HEBO3MOXHO ONPEIEIINUTh, B KAKYIO TOUKY
MPOEKTUPYETCS BEICOTA HAKIIOHHOW MPU3MBI.

MMapanaenenunen. Kyo. [lupamupna. [IpaBunbnuas nupamuaa. YcedeHHasi nMpamMua.
Terpasap.
3aganue 1: 3anucarh B TETpaJb ONpeaAeICHUS
1. TMapannenenunen. Ky6.
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MNapannenenunes

NpyvzMa, B OCHOBaHWH KDTOPOﬁ NexuT napannenorpamMm,
HazblEaeTCA NapannenenvunenomM.

v napannenenkunena BCe rpaHy — napannenorpaMmMol.

MpaHK napannenenunenta, He uMewnlwMe oblWWx BepLIMH,
H3ZbIEAKITCA NPOTHECNEXILWWMHK.

¥ napannenenynena npoTyuBonexallwe rpaHy napannenbHbel
W paBHbI.

AWaroHanbi nNapannenenvnefa, K3k W MHOMOrPaHHWKA
BoobLUe, Ha3bIBAaeTCA OTPE30K, COeAWHAWLWA BeplUWHbI
Napannenennnens, He Nexallve E O4HOH ero rpaxHn.

AuaroHanu napannenennnega nepecekaloTcHd B OAHOW TOoYkKe
M TOYKOH nepeceyeHWAa genAaTCca nononamM.

Touka nepecedyeHns AWaroHansi napannenanynega ABNAETCA
Ero UeHTpoM CMMMETDKM.

'\ ﬂpﬂMOVFOJ’IbeIM napannenenyunegom HazblBaeTCcA  Tawon
A I'IFIHMDI::'I napanneneninen, B OCHOBaHWKH KOTOPOro nNexmuT

5 NpAMOYTOAbHKK.

i Bce rpanyv NpRAMOYTONbHONG MNapannensenunels  ABMAKTCA
% AnuHbl pébep NpAMOYToAbHOrO napannenenunena,
\d BRIXCOAWMX M3 OAHOM  BepWMHbI, H33bIBAKTCA  ero

I

|

|

|

|

|

: \,_ NpAMOYToNbHUKaMK.
|

|

|

: 3, HMzMepeHHUAMK MK NMHERHBIMK pazmMepamMi.
|

|

b 4 iy NPAMOYIONBHOMND Napannanenvnena Tpy MaMepeHnuAa.
e S B npAMoyroneHoM napannenenwnege  Keagpat  nwboi
A K OW3rOH2NK PaBEeH CYMMe KE3LPaTOE TPEX ero MEMepeHMit:
A y,
& \ i =+ B el
/ b
I s
. B npAMoyronbHoM Napannenenynens EEpHO:
o
i MpAMOYronbHEIA  Napannenenwned, Yy KOTopore Bce TpM
| WZMEPEHMA PaBHbI, H3ZBIE3RTCA KyGoM.
| * - ;
| OuaroHans Kyba B KB3JpaTHbli KopeHb W2 Tpéx paz bonbwe
: \ £ro CTOpPOHbI:
b
| Y
| ! d d= ﬂ-'\.@
| 1
|
a | B kybe eepHo:

I 1

v ANA NNowWagn NoaHoM NOEEpPXHOCTH.

2. Ilupamupa. [IpaBuibHas nupamMuga. Y c€YeHHAS MTUPAMUJIA.
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[Tupamiga

Mupamuaoi (Hanpumep, SABCDE) HaZblBA&TCA MHOMOMPaHHKK,
KOTOpbIA  COCTOMT M3 TOCKOrO  MHOTOYTONbHWKA
(nATMyronoHWK ABCDE) - OCHOBaHMA NMpaMuabl, Toukwk (5],
HE NeXalei B NNOCKOCTH OCHOB3HWA,~ BEPLUMHEI MMPaMiabl
W BCEX OTPe3ZKOB, COEOWHAKLWMWX BEpPWWHY NWUpaMugbl
C TOYK3MW OCHOBAHWA.

Otpezkm (84, 8B, 8C, 8D, SE), COSOWHAKLIME BEpLUMHY
NUPaMUabl C BEPLIMHAMW OCHOBAHKMR, HA3bIBAKITCR GOKOBBIMKM
pedpamu.

MoBEPXHOCTD  MMPaMuAnl  COCTOMT W2 OCHOBaHMR
(naTWyronsHWK ABCDE) v GoKoBelx rpaHei. Kaxanas Dokoeas
rpaHb — TPeyronbHUK. OJHOA M3 ero BeplUWMH RABNAETCR
BEPLWMHA MWPaMWabl, a MNPOTWBONEXALleR CTOPOHOA -
CTOPOH3 OCHOBAHWA NMPaMWabI:

ASAE, ASBC, ASCD, ASDE, ASEA - DOKDBbIE MpaHM.

BOKOBOW NOBEPXHOCTbH NMPaMUIbl HA3bIBAETCA CYMMA
nnowagen ee OOKOBLIX rpaHen.

BoicoToit  nupamugbl  (SO) HasbIBAETCR  MepneHgukynsp,
NPOBEAEHHBIA W3  BEPLWMHbI  NWPaMWObl K NAOCKOCTH
OCHOBAHWA.

MWpaMuaa HazblBaeTcA H'YFDJ’IbHDF‘I, ecny ee OCHOBaHWEM
ABNASTCA H-yronbHWK. TpeyronbHas NMWpaMWaa HasblBaeTca
TAK¥Ke TETPasapoM,

o - yron HaknoHa GokoBoro pebpa SA nupamuabl K
NNOCKOCTW &8 OCHOBAHWA,

£ - yron Haknowa Gokoeoi rpann (SED) nupamugbl K
NNOCKOCTW €& OCHOBAHMA.

OCHOBaHWe BblCOTbI MApamMKiabl HABNAGTCA LUEHTPOM
OKPYHHOCTH, OMWCAHHOW OKONO OCHOBAHWA nupamMmuanl, TOr44
W TONMbKO TOMda, KOrdd BbINONHAETCA OOHO M3 ‘y’CJ’IDBHﬁ:
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¥ Bce Gokoeble pefpa paBHbI;

¥ GokoBble pefpa oBpazyloT C NNOCKOCTBI OCHOBAHWA
pPaBHbBIE YIbI;

¥ Gokoeble pebpa obpazytoT paBHbIE YIMbl C BbICOTOF
nUpamMugbl.

OcHoBaHWe EblCOThI nipaMdgbl ABNASTCA UeHTPpOM
OKDYHHOCTH, EMNMCAHHON B OCHOB3HWE MM pamMmMgbl, TOrga M4
TONBKOD TOrAOa, KOraa BeIMOAHASTCA OOHO M3 YCJ'IOEIHI‘;I:

¥ GOKOBbIE MPaHK HAKNOHEHbI K MAOCKOCTH OCHOBAHWA
nod ogHWM YrnomMm;
¥ BbICOThI GOKOBBIX rpPaHeil paBHb;

¥ BokoBble rpaHK 06pasyoT PaEHBIE YIMbl C BbICOTOM
nUupamugsl.

O0b&M MWpaMKMabl paseH TPeTW MNPOMIBS0sHWA NNOWagW
OCHOBAaHWA Ha BbICOTY NWUpaMWIbl:

V= 1/3-8,h.

Mnowanb MNONHOHW MNOoBEpxXHOCTH Mobold NWpamMmwasl paeHa
CyMMe nnowansil 6oKoBOH NOBEPXHOCTM M OCHOBAHMWA!

Sp= S5+ 8

CeueHMA NWpaMuabl NACCKOCTAMM, MNPoXOOALWMMKM 4Yepes ee
BEPLWWHY, NPeOCcT3ENAKT cobol TpeyronbHUMKK, B 4acTHoCTH,
TPeyroNbHWKaMKM  ABMAKTCA AWMArcHanbHbIE CEUYEHWMA., 2To
CEeYEHWA MNNOCKOCTAMM, MPOXOAAWKMMK YEpEes B3 HECOCEAHMX
BokoBbix pebpa NKMpamMuKabl.

MNocKocTb, KOTOP3A NepecekasT NUpaMuay M napannensHa
e& OCHOBaHWID, OA8NWT €& Ha ABE 4acTu:

nupamugy, nogodHyw gadHHol (SA;B1Cq) v
MHOMOFP3HHWK, Ha3blBAas&Mbld  YCEUEHHOW NMpaMWOon
(ABCA|B|C,).

MPaHK YCEUSHHOM NWpaMuabl, NeXalMe B NapannenbHblx
nnockocTax (AABC v AAB,C;), HazblBaKOTCA OCHOBaHWAMM,
OCTafnbHbIE rpaHm (AA BB, AACC, BE;C,C)
HazblEaloTCcA DOKOBLIMW FPaHAMM,

OCHOBAHWA YCEUEHHOW nWMpamMuabl nNpeacTaenAwT  coboil
noacbHbBlE MHOMOYroNbHWKMW, GOKOBbIE FPaHK — TpaneuMm.

BbicoTa yceuyeHHOW nupamugbl (00;) - 3To paccTofAHWe
MeX Ay MNOCKOCTAMK 8 OCHOB3HWA,

Ecnwu 5 U 53 — nNnowagn OCHOBaHWA YCeyEHHOW NUpaMuabl W
h - e& sbicoTa, To AnA 06bé&Ma yCeUEHHON NWMPaMKabl BEPHO!

V= %h(sl + /5.5 + 5;)-
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3. Terpasap

OnpeAeneHue. TeTpasap — 3TO MHOTOrpaHHUK, COCTOFlLLLMﬁ U3 NNOCKOCTU TPEYIro/ibHMKa U TOYHKU HEe

ne»(am,uﬁ B 3TOW NJIOCKOCTH, TPEX OTPE3KOB COEANHARLNX 3TY TOHKY C BEPLWLUIMHaAMMN OCHOBaHuUA
TpeyrosibHUKa.

FoBopAT, uTo pébpa AD 1 BC, AB u CD, 1 T.4.- NPOTUBONOSIOXHbIE.

Cuutaetca » ABC -ocHOBaHUe, ocTallbHbIe FPaHun - GOKOBbIE.

WN3o6paxaeTca TeTpasap obbiuHo Tak (puc. 1).

PucyHok 1 — usobpaxeHue TeTpasgpa.

MaTemaTuka, B YaCTHOCTU reOMeTPUs, ABNAETCA MOWHENLINUM MHCTPYMEHTOM B MO3HaHUKU MUpa.
Pa3nuyHbie reomeTpuyeckme GopMbl HAXOAAT CBOE NPaKTUYECKOe NPUCNOCOBNEHUE B PA3NIUYHbBIX
obnacTax 3HaHWA: apXUTEKTYPE, CKYNbNTYPE, )Kusonucu. U TeTpasap ToMy AOKa3aTeNbCTBO. TakK e Mbl
MoXem HabnoaaTh TeTpPasap B NOBCEAHEBHOM XU3HU (puc. 2).

<1>opMa naketTa MOJIOKa

ConHeyHble naHenun

B

APXUTEKTYPHbIE PELLUEHUSA

PUCYHOK 2 - TeTpa3Ap B NMOBCEeAHEBHOW XU3HU

IIpakTHyeckas yacTh:
IocTpoenne reoMeTpuYEeCKUX Tesl
[TocTpouTh MPaBUIBHYIO TPEYTOIBHYIO ITUPAMHITY C ariopeMOoi.
ITocTpouTh NATHYTOJIIBHYIO TUPAMUY C BBICOTOM.
[TocTpOUTh TPEYroNBHYIO IPU3MY C BBICOTOM.
[TocTpouTh NpaBUIBHBIN Mapajuienenumes (2 yepTexa).

b=

CummeTpuu B KyOe, B apayiesienuiiesie, B Ipu3Me U MUpaMuze.
Ceuenus ky0a, TpU3MbI U TTUPAMHUIBI.
CuMMeTpHs — 3TO 3aKOHOMEPHAsi TOBTOPSIEMOCTh dJIEMEHTOB (MJIH YacTei) (PUTyphl WIIH KaKOTO-

nu00 Temna, Mpu KOTOpor (hUrypa CoBMEMAETCss camMa ¢ COO0M MPH HEKOTOPBIX MPeoOPa3oBaHUAX
(BpaleHre BOKPYT OCH, OTPAKEHUE B TUIOCKOCTH).
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ITousTue CUMMCTpPHUH BKIIIOYACT B ce0s TaKkue IMOHATHA, KaK: OCb CUMMCTPUHU, HEHTP CUMMETPUU
U JIOCKOCTb CUMMCTPHH.

1) Ocb cummeTpun - BooOpaxaemasi OCh, IPU MOBOPOTE BOKPYT KOTOPOM HA HEKOTOPBINA yro,
¢durypa coBMeniaeTcsi cama ¢ co0oi B MpocTpaHcTBe (0)

2) LleHTp CHUMMETPHUH - 3TO TOYKA BHYTPH MHOTOTPAHHUKA, B KOTOPOU MEPECEKAOTCS U JIEISTCS
MOTI0JIaM MPSIMbIE, COSTUHSIONINE OJMHAKOBBIC JIEMEHTHl MHOTOTpaHHUKA (FpaHu, pEOpa, yIiibl)
(©).

3) IlnockocTh CUMMETPHH JIEIUT MHOTOTPAaHHUK Ha 2 3epKaibHO paBHbIE yacTH (P).

Cummerpus B KyOe.
Ky0Oy cBOiiCTBEHHBI BCE BUbI CHMMETPHUH.
a) LleaTp cummerpuu (1IeHTp Ky0a) - TOUKA MpeceyeHus JuaroHajiei kyoa.
0) Ilmockoctu cummerpuu (9):
1) 3 MI0CKOCTU CUMMETPUH, MPOXOAAIIUE Yepe3 CepeArHbI MapauIeNbHBIX pedep;
2) 6 MIOCKOCTEH CUMMETPHUH, IPOXOISIIUE Yepe3 MPOTHUBOJIKAIINE pedpa.
B) Ocu cummerpuu (13):
1) 3 ocu, mpoxonsiIe Yepe3 LEHTPbl IPOTUBOJICKAILUX TPAHEH;
2) 4 ocu CUMMETpPHH, IPOXOJIALINE Yepe3 MPOTUBOJIEIKAIINE BEPIIMHBI;
3) 6 oceit, mPOXOASIINE YEPE3 CEPEAUHBI TPOTUBOJIEKAIINX PEOEP.

CuMmMerpus B napaJjuie/ienumnese.

a) LleHTp cuMMeTpuu - TOUKA NEepecedeHrs: AMaroHajiel NpsMOyrojbHOrO napaelenunea.
0) [1nockocTh cUMMETpUU. 3 TNIOCKOCTH CUMMETPUHU, IPOXOSIINE YEPE3 CEPEUHBI
napajelbHbIX pédep.

B) Ocu cuMMeTpHH. 3 OCHU CUMMETPUH, POXOASIIUE YEPE3 TOUKU IIEPECEUCHUs] TuaroHanen
IPOTHUBOJIEKAIUX I'paHen

CuMmmertpusi B npusme.

1) Cummetpus npssmoil npusmMbl. OJ1HA TUNIOCKOCTh CHMMETPHH, TPOXOIAIIast yepes
cepeauHbl OOKOBBIX pEGEP.

2) CuMmMeTpHs IPaBUILHON MTPU3MBI.
a) Llentp cummetpuu. [Ipu 4€THOM ymCie CTOPOH OCHOBaHMS LIEHTP CHMMETPHUH - 3TO TOUKA
IIepECEUECHMS TUaroHane NpaBUIbHON TPU3MBI.
6) ITinockocTH cuMMETpHUH:

1) MI0CKOCTH, MPOXOIAIIAs Yepe3 CepeIuHbI OOKOBBIX pEOEp;

2) ipu 4ETHOM YHUCIIE CTOPOH OCHOBAHMS - TNIOCKOCTH, IPOXOIALINE Yepe3
MPOTHUBOJISKAIIIHE pEOpA.
B) Och CUMMETpHH:
a) pU YETHOM YHCIJI€ CTOPOH OCHOBAHHUS - OCb CUMMETPUHU IPOXOJUT Yepe3 LIEHTPhl OCHOBAHUM;
0) ocu CUMMETpUH, IPOXOSAIIME Yepe3 TOUKU MPEeCceUeHUs JruaroHaneid IpoTUBOJIEKAIUX
OOKOBBIX I'paHEH.
CummeTtpusi B nupamuje.
a) [lnockocTu cMMMETpUU: MPU YETHOM YHCIIE CTOPOH OCHOBAHUS —

1) mII0CKOCTH, MPOXOAAIINE Yepe3 MPOTUBOJIEKAIINEe OOKOBBIE pedpa,

2) II0CKOCTH, MPOXOIAIINE Yepe3 MEIUaHbl, TPOBEICHHbIE K OCHOBAHUIO
IPOTHBOJIEKAIUX OOKOBBIX IPaHE.
6) Och CUMMETpUU: IPU YETHOM YHCJIE CTOPOH OCHOBAHUS — OCh CUMMETPUHU MTPOXOTUT Uepe3
BEPIINHY MPaBUIbHOW MUPAMU/IbI U IIEHTP OCHOBAHMS.
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ITocTpoenue ceyeHuii Kyda, Npu3Mbl 1 MAPAMUIbI.

1. B Terpasape SABC mpoBeaute ceuenus yepes cepenuny pedpa AB mapamiensHo
pedpam:
1) ACu AS;
2) BCu CS.
2. [TocTpoiiTe ceuenne Kyda MIOCKOCTh TaK, YTOOBI OHO OBLIO:
1) Pombowm;
2) IlpaBUJIbHBIM IIECTUYTOJIBHUKOM.
3. B npaBuiibHOM TpeyrojibHOM IPU3ME MOCTPOUTH CEUEHUE, TPOXOIAILIEE Yepes3

peOpo BEPXHEr0 OCHOBAHHUS M CEPEIMHY CKPEIMBAOIIETOCS ¢ HUM OOKOBOTO pedpa.

IIpencraBiieHue 0 NPAaBUIbHBIX MHOTOTPAHHUKAX:
TETPA3AP, KyO, OKTAIAP, A0AEKAIAP H HKOCAIAP.
3aganue: HauepTuth B TeTpaau QUTYPHI U pa3BEPTKH

-
Fs
IIpasunvHulil IlpasunvrbslLii Ilpasunvruwiii
mempaaop oKxmaaop zexcaaop
paeuﬂbnbtﬂ ITpasunvhuLil

urocaaop ; i % dodexasdp

IIpakTuyeckas padora Ne72: [Ipusma. [Ipsmas u HaknoHHas npusma. [IpaBunbHas npusma.
[Tapannenenunen. Ky6. CpoiicTBa napasuienenunesna.

[lens paGoTsr:

1) IToBTOpPUTH U 3aKpENUTH BUIBI IPU3M U UX CBOMCTBA.

2) BeipaboTtath yMeHHMs J1e1aTh K 3a/1a4aM IPaMOTHBIE YEPTExKH.

3) BripaGoTaTh yMEHHs U HaBBIKU IPU PEIIEHUH FeOMETPUUECKUX 3a/1a4 1o Teme «lIpu3zmay.
O6opynoBaHue: KapTa UHAUBUAYAJIBHOTO 33JaHHsI, MUKPOKAIbKYJISTOP.

JUJ1s BBITOJTHEHUSI TPAKTUYECKON paOOThI UCTIONB3YITE CIIEIYIOIIe CBEACHUS:

e Eciiu OokoBbIe peOpa nMpu3Mbl IEPIEHIUKYISIPHBI OCHOBAHUSIM, TO IPU3Ma Ha3bIBaeTCsl MPSIMOH,
B IIPOTUBHOM CJIy4ae HaKJIOHHOM.
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e [Ipsamas mpusma, B OCHOBAaHUHU KOTOPOH JIEKHUT NpPaBHIbHBI MHOTOYTIOJIBHUK, Ha3bIBAETCS
IIPaBUJILHOM.

e [leprieHAuKYIsAp, OMYIIEHHBIH U3 K000 TOUKM BEPXHEr0 OCHOBAHUS HA IIOCKOCTh HUKHEIO
OCHOBAHMs, Ha3bIBA€TCsI BBICOTOW HPU3MBI. Y NPSAMOM M NpaBUIbHOM NPHU3MBI BBICOTA PaBHA
0oKO0BOMY pedpy.

e J/lnaroHasbto MpU3Mbl Ha3bIBaeTCA 1000 OTPE30K, COSAMHSAIOUIMI 1BE HE JIeXKallue B OJHON
IpaHy BEPIIUHBI TPU3MBI.

e JluaroHaJlbHOE CEYEHHME - ITO CEUEHHUE, KOTOPOE IPOXOIUT Yepe3 OJHY U3 AUaroHanei
OCHOBaHUS U OOKOBOE pedpo.

[Tapannenenunen. Hanbonee yacto BCTpeyarolMMCs BUJIOM IIPU3MBI SIBJISETCS apajuIeIeIUIIE.
Omnp. [apannenenunenoM Ha3bIBaeTCs IPU3Ma, B OCHOBAHUU KOTOPOM JIEKHUT MapajIeIorpaMM.
e Bce rpanu napasuienenunesa - napauiesorpaMMsl.

e [lapamenenumnesn, O0OKOBbIe peOpa KOTOPOTO MEPHEHIUKYISPHBI K IIOCKOCTSIM OCHOBAHHIA,
Ha3blBaeTcs NpsAMbIM. (OcHOBaHME MPSIMOT0 MHapajelenunesa — napauieaorpamm, a 60KoBble
IpaHy — MPSMOYTOJILHUKH).

e [IpsiMoil mapasenenumnes, B OCHOBAaHUU KOTOPOT'O JIEKUT NMPAMOYTOJIbHHUK, Ha3bIBAETCS IPSIMO-
YyrojdbHBIM  MapajuleienuneaoM. Bcee rpaHn  npsAMOYroipHOro — mapajuleienunena -
IPSIMOYTOJIBHUKH. J[JTUHBI TPEX pedep MpsAMOYTOIbHOIO TapaljIesIeuIIe i, BBIXOAAIIUE U3 OJHON
BEPIIMHbI, HA3bIBAIOTCS €r0 U3MEPEHUSIMHU (JITTMHOM, IUPHHOM, BEICOTO).

KBazpart myinHbI AMaroHaau NpsiMOYToJIbHOTO MapajljiesieNuIea paBeH CyMMe KBaJpaToB 3-X €ro
m3Mepenuit: a> + b? + c2=d%.

BapuanTt 1
1. Ckomnbko pé0ep y MEeCTUYTrOabHOU MPU3MBbI?
2. Kakoe HauMeHbl11ee YUCII0 IPAHEN MOKET UMETh ITpu3Ma’?
3. lan xky6 ABCDA B CD;. KakoBo pacmionoxxenue npsimbix BiDy u AC ?
4. TlepneHAUKYJsIp, MPOBEIEHHBIH U3 KaKOH-HMOYJb TOYKH OJHOIO OCHOBAHMS K IIOCKOCTH
JPYrOro OCHOBaHUS, Ha3bIBAETCA. . .
5. CropoHa OCHOBaHHUSI TpPaBUJIBHOW YETHIPEXYTOJbHOM Mpu3Mbl paBHa 12 cM. Jlnaronanb
npu3Mbl 00pa3yeT ¢ IJIOCKOCThIO OcHOBaHMsA yron 45°. Haiinute 60koBO€ pedpo MpU3MBL.
6. B npsiMoyronpsHOM mapajiienenuneie CTOpOHbl OCHOBaHUS paBHBI 7 ¢cM M 24 cM, a TUaroHalb
napatenenunena - 5v29 cm. Haiitu momma/s 1MaroHanbHOr0 CeYeHHs Mapaienenumesa.
7. B npsimom napasuienenumnene ¢ Bbicoto 15 M croponsl ocHoBanuss ABCD paBubl 2 M U 4 M,
muaroHas AC paBHa 5 M Haiigure muiomans JHMaroHajabHOIO CEUEHUS MapallesieNuIe]a,
IIPOXOAIIEro yepe3 BepmuHbl B u D.

Bapmuanr 2
1. CxonpKo rpaHeil y 1ecTUyroabHOM NpU3MbI?
2. Kakoe HauMeHblIee Yicao péoep MOKeT UMETh pu3ma’?
3.Tpu pebpa napamnenenunena pasusl 6 M, 8 M u 10 M. Haiinure cymmy 1uH Beex ero peéoep.
4. Ilpsimas mpyu3Ma Ha3bIBAETCS IPABUIIBHOM, €CIIM €€ OCHOBAHUS. . .
5. Haiigute niuHy AuaroHaau mpsiMOYroJIbHOTO Mapajuliesenuneia, U3MepeHHsl KOTOPOro paBHBI
2cMm,3cmMmu 4 cM.
6. B npssMom napasuienenunene CTopoHbl OCHOBAHMS PaBHBI 3 CM U 5 €M, a OJIHA U3 AMaroHajeu
— 4 cM. MeHbIast JuaroHajb napajuiesenurea ¢ II0CKOCThIO OCHOBAaHHS cocTaBiseT yroi B 60°.
Onpenenuts quaroHalIy napajuiesenunenaa.
7. B mpsiMmom mapannenenunene 00koBoe pedpo 1 M, ctopoHbl ocHoBaHusa 23 am u 11 1M, a
JMaroHaJId OCHOBaHUs OTHOCATCS Kak 2:3. Haliaure miomaay quaroHajbHbIX CEYEHUH.

Ilpaxkmuueckaa padoma Ne73: DieMeHTbl IUpamMuibl. Buasl nupamui.
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Pemenne 3agau

Leap : 3akperuieHre MOHATHI: MUpaMuia, o0beM, IIIOMA s, OOKOBOM U IMOJIHOM MOBEPXHOCTH
MAPaAMU/IBL.
Oo6opyaoBanue: Mojenu TupamMu, Tadumma ¢ GopMmyiaamMu Se.u., S, V, JTUHEHKH, KapaHIAIlIH,
KaJIbKYJISITOP, KapTOUYKH BOIPOC - OTBET (M3 MCTOPHM MUPAMUI), IUIAKAT C H300paKeHHEM
ErUIEeTCKUX MUPaMUJI, TUCK « DHIIUKIIONEIUSI», TECThI IPUI0KEHUE
IIpoponxuTenbHOCTH: 2 yaca
[Topsimok BeIMONHEHUS PaOOTHI !
1. O3HaKOMUTHCS C YKa3aHUSMU K BBIIOJIHEHHIO MPAKTUYECKON paboThI
2. Cnenath KpaTKUi KOHCIIEKT TEOPETHUECKOTO MaTepuaia B pabounx TeTpaasx (OCHOBHBIE
HOHATHS, OTpeieTICHUs, (OPMYIIbI, TPUMEPHI)
3.M3yuuTh ycrnoBHe 3aJaHUN JJIS PAKTHUECKONM PabOTHI.
4. ObopMuTh OTUET O padoTe.
Teopernuyeckuii MmaTepuaJl
Iupamiaa — MHOTOTpaHHUK, OCHOBAaHUE KOTOPOI'O0 — MHOTOYTOJIbHHK, & OCTaJIbHbIE TPAaHU —
TPEYroJIbHUKHU, UMEIOIIHE 0011yI0 BepiuHy. [1o unciay yrjioB oCHOBaHUS pa3IuyaroT MHPaMUIbI
TPEYroJbHbIE, YETBIPEXYTOJIbHBIE U T. 1.

HAKJIOHHAsI npsimast

DJIeMEHTBI NMUpaMHUIbl
A A — BODUNVHE NVDBNMOLL

AB, AC, AD AE - poSpa
PADANMILL

ADE, L AEB, ABC, ACD -
GONOEN rPEsin NDAaNMILT
BCDE « ocnooasrse nupanNm
AG — eicoTas

AF - ancchema:

AEC — AnaroHanoHos O tHHe

D C

arnogemMa — BbIcOTa OOKOBOI TPaHU MPAaBUIBHOW MMUPaMU/IbI, IPOBEJCHHAS U3 €€ BepIInHBI [(];
OOKOBBIC TPAHU — TPEYTOJIbHUKH, CXOISAIINECS B BEPIIUHE TUPAMUJIbI;

00KOBBIE pedpa — 001I1e CTOPOHBI OOKOBBIX TPaHEH;

BEpIIMHA THPAMUAbBI — TOYKA, COCAMHSIOMAs OOKOBbIe pEOpa M HE Jexkallas B IJIOCKOCTH
OCHOBaHWSI;

BBICOTA — OTPE30K MEPICHINKYJISIpa, MPOBEAEHHOTO Yepe3 BEPIIMHY MTUPAMHUIBI K MIIOCKOCTH €€
OCHOBaHMs (KOHIJAaMH OJTOTO OTpe3Ka SBJSIFOTCS BEpIIMHA MUPAMHUIBl M  OCHOBAaHUE
nepnenaukynsapa) (H);
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JMaroHajibHOE CEYEHUE NMHUPAMMJbl — CEUEHHE MUPAMUABI, MPOXOASIIEEe Yepe3 BEpUIMHY U
JMaroHaJlb OCHOBAHMS,

OCHOBAHHME — MHOT'OYT'OJIbHUK, KOTOPOMY HE IPUHAJICKUT BEPIINHA TUPAMU/IBL.

HpaBnanaSs'l nupamMmuIa

B [Mupamuaa Ha3pIBaeTCs NMPABWIBHOM, €CIM OCHOBAaHHEM €€ SBISETCS
NpaBWIBHBI MHOTOYTOJIFHHK, @ BEpLIMHA IPOCHHMPYETCs B LEHTP OCHOBaHWs. Torma oHa
o0ajaeT TaKUMH CBOMCTBaMuU: OOKOBBIE peOpa NMpPaBUIBHON MUPaMUIbl PaBHBL, B MPABUIHHON
nupaMuze Bce OOKOBBIE TI'paHM — paBHBIE PaBHOOEAPEHHBIC TPEYTOJBHUKH, B JIHOOYIO
NPaBWIBHYIO IUPAMHy MOYKHO KaK BIIUCATh, TAK U OMHCATh OKOJIO Heé cdepy;
IIpsiMmoyroJibHasi NUpamMuAa

F

A D

[Tupamuna Ha3bIBaeTCsl MNPSMOYTOJIBHOW, €Clid OJHO U3 OOKOBbIX pEOep mHpamMuibl
MEePIEHANKYJISIPHO OCHOBaHUIO. B maHHOM citydae, 3T0 peOpo U SBIISIETCS BBICOTON MTUPaMUIBIL.
Yceuénnas nupamMmuaa

Yceu€HHOM NHPaMUION HA3bIBAECTCSI MHOTOIPAHHUK, 3aKIIOYEHHBIA MEXIY OCHOBAaHUEM
MUpaMUBl U CEKYLIEN IIIOCKOCTBIO, apAIIICIIbHON €€ OCHOBAHUIO.

boxoBasi noBepXHOCTH — ATO CyMMa IuIoNIaieil OOKOBBIX IPaHEH.

Jnis HaxoxJaeHus OOKOBOM IMOBEPXHOCTH B MPaBWIBHOW NHUPaMHUIE MOXHO HCIOJIb30BATh
dbopmymy:

Se.n=1/2PL

ITosiHasi MOBEPXHOCTH — 3TO CyMMa IUIOIIA U OOKOBOI MOBEPXHOCTH U IUIOIIA U OCHOBAHUSI.
J1l HaxOXAEHMS MOJHOM IOBEPXHOCTH B TPABUIBHOW NUPAMHUJIE MOXKHO HCIOIb30BaTh
dbopmymy:

Stn = 1/2¢Pel+Socu.

O6bemM nmupamuabl (1F000i1) MOKET OBITh BEIYHCIIEH 110 hopmyiie : V = 1/3¢Sqcu *H

CeuyeHusi nUpPaMH/bI:
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| \ Q
/ A =, .C
A Z‘ R
JUaroHajJabHOC CCUCHUC CCUYCHUC IIJIOCKOCTBIO, CCUYCHUC IITIOCKOCTBHIO HpOXOI[SIH_Ief/'I
napannenLHoi/'I noa yrijiom K OCHOBAHHIO

OCHOBAHUIO

2. Ucropuyeckas crpaBka:
becena «A 3HaeTe mu BBI?» (MOXHO HCIIOIB30BATh JUCK «DHIIUKIIONEIUS», BOCBMOE Uy0 CBETA,
i «QHIMKIIoONeau o Juist nereii» Mocka 1998r., Buneo «Cekpersl Erunerckux nupamMu)
Bonpocsri: 1. B kakom MecTe 3eMHOTO I1apa HaXOASTCS 3T IUPaMUbl?

Otget: Eruner-rocynapcrso B CeBepo-Bocrounoit Adpuke. 98% Tepputopuu — 310
nycThie paitonsl, 3% - genbra u goauHa pexu Hun. Hacenenue 60,9 miH. yenosek; 98%-eruntsiue;
oUIIHATBHBINA SI3bIK-apaOCKUi.

2. Jlns 4ero CTpouIIu mupaMuibl?

Otgert: [lupamMuabl CTPOMIH AJISE TOTO, YTOOBI OXPAHAThH TeNa yMepIIux (papaoHOB U

UX COKpPOBHILA.
3.ITouemy npaButens Ha3bIBAIU «papaoH»?

OtBert: Eruntsse cunrtany, 4To HX MpaBUTENb Npoucxoaut oT Oora ConHua, U JUIs
OOBIYHOTO YENIOBEKa CUMTAIOCh HEYBAXKUTEIbHBIM Ha3bIBaTh €ro mo umMeHu. OHM Ha3bIBalld €ro
«hapaoH», 4TO 3HAYHUIIO «OOIBIION TOM.

4. Kakas nupamMuia caMast BICOKast?

Oter: [lupamupaa, noctpoeHHas ans ¢gapaoHa Xydy, ee BbICOTa INEPBOHAYAIBHO
nocrurana 143m. Ee cTopoHbI OCHOBaHHSI TOUHO OPUEHTUPOBAHBI HA CEBEP, 0T, BOCTOK U 3amaj.
Jlia nmoctpoiiku notpebdoBanoch 2MiaH.300 ThIC. KaMEHHBIX OJIOKOB, KaXKIbIH U3 KOTOPBIX BECHUII
2tonnsl. Ha ee ctpourtensctBe Obutn 3aHATH 100 000 sroneit B Teuenun 20 ser.

5. Kakas nupamuya camasi 1peBHss?

Ortser: [Tupamuna JIxocepa sBiseTcs NEpBOM MOCTPOMKON B MHUpE U3 KaMEHHBIX
osokoB. Ee Bo3pacT 4600meT.

3. [IpakTudeckast 4acTh; BBIMOJHSIOT MPAKTUYECKYIO PAOOTY B Mapax: Ha KaXAYI0 MapTy BbIAAETCS
MOJIETb MUPaMU/IbI (TPEyroyibHasA, YETIPEXYrobHas).
1.3amanue K mpakTHYeCKOi paboTe: Mo JaHHBIM BaM MOJEINSM HaWTH IIIOMaAb OOKOBOH, TOTHON

IOBCPXHOCTH, 00BeEM nmupaMuabl. BEIMOJTHUTE TECTHI.

[Tpumep: Haittu nmuomaas 60KOBOM, OTHON MOBEPXHOCTH, 00BEM MUPAMUJIBI.

Xo paboThI:
1.[lns HaxoXIAeHHsI TUIOMAAN OOKOBOWM MOBEPXHOCTU MUPAMHIBI HY)KHO U3MEPUTH JIMHEHKOM

CIIEyIOIINE DIIEMEHTHI: anodeMy, CTOPOHBI OCHOBaHWs, BbICOTy. I[lojcTaBUTh 3HA4YEHUS B
dbopMyTy IS HAXO0XKACHUS MOIIAU (ecu MupaMu/a IpaBuibHas). Ecnu nupamMuia HakJIOHHAS,
TO OOKOBYIO MOBEPXHOCTh HAXOUM M3 CYMMBI IIJIOMIAeH rpaHel.

2. JIns HaXOXIEHHS IUIOMIAAN IOJHOM TMOBEPXHOCTH MUPAMHUABI HYKHO HAWTH IUJIOIIA[b
OCHOBaHUS MUPaMUIBI (TUIOMAIL TPEYTOIbHUKA, MPSIMOYTOIBHUKA, pOMOa)

3.Ilmomranp MONMHOW TMOBEPXHOCTH MHUPAMHUILI HAXOJWUTHCS KakK CymMMma Iulomazeii OOKOBOM
IMOBEPXHOCTH U OCHOBAHMSI.

4, I[J'IH HaXO0XJICHUA o0bema HYXHO 3HATb BBICOTY NUPAMHUIbI U IJIOMAAb OCHOBAHU.
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Odopmiaenue padboThi:
S

ano: SABCJl - mnupamuga, AB=3cm, BC= 6¢cm,
aupamua HenpaBuibHas, H=10cMm, £1=10,5¢cMm., £,=10,2cm

Haiitu: S, ; Sun. ;3 V

Pemienue: T.K. MUpaMuJa HENpaBUIbHAs, TO Sen. HAXOIAT
KaKk CyMMY IUIOIIAJE ee OOKOBBIX TpaHEi, T.€. IUIomaae

11 rPCYroJIibHUKOB.

S; = 1/2 “01'AB=1/2°10,5-3=15,75(cM?) - 3TO ILIOWAIb
:)I[HOI71 I'paHH, a UX IBC OAWMHAKOBEIX, T.C

S12=15,75-2=31,5(cM?)
$3=1/2-02'BC= 1/2-10,2:6=30,6 (cM?), S34=2-30,6=61,2(cv?)

Se.n=31,5+61,2 =92,7(cm?)
Soen= AB'BC=3"6=18(cM?), Sun= Se.n+ Socn=92,7+18=110,7 (cM?)
(ecnu mupamMuza MpaBUiIbHAs, TO MOJIb3yeMcs (popmyaamu)

V=1/3" Soeu’'H = 1/3-18:10 = 60(cm’) — popmysa o6bema cripaBeIuBa s 1000t
IUPAMU/IBL.
5. BBIMIOJTHSIOT TECTHI, COCTOSIIINE M3 IBYX BOIPOCOB M JABYX 3a]1a4.

IIpakTH4yeckas 4acTb
Bapuanr 1

1. Ckonbko pebep y MeCTHYTroJIbHOM MUpaMuabL:
Otget: a)6; 0)12; B)18; 1)24; )8
2. Kakoe HauMeHbl11ee YMCIIO TPAHEH MOKET UMETh IUPaMHUIA:
Ortgert: a)5; 0)12); B)10; 1)6; m)4
3.BbiOepute BepHOE yTBEPKICHHUE:
a) MHOrorpaHHuK, COCTaBJI€HHbBIN U3 N-TPEYTOJIbHUKOB, Ha3bIBAETCS MUPAMUIION;
0) nupamuia Ha3bIBAaeTCs MPABUIBHOM, €CIIM €€ OCHOBAaHHUE — MPaBHJIbHBIN MHOTOYTOJIbHUK;
B) BbICOTa OOKOBOM I'paHU MPaBWIIBHON NMUpPaMUbl, IPOBEICHHAS U3 €€ BEPIINHBI, HA3bIBACTCS
anogemoit;
4. B ipaBUIILHOM YETHIPEXYTOJIHHOM MUPaMUJIC BHICOTA paBHA 4CM, a JINTMHA JTUATOHAIN

ocHOBaHUs - 642 cM. Haiiaure nomanb MoJHON MOBEPXHOCTH MHPAMUIBI.
OtseT: a)96cMm?; 6)156cm?; B)36eMm?; 1)60cm?; 1)150cM?
Bapmuanr 2
1. CkonbKO rpaHell y IeCTUYTOJbHON MUpaMUbL:
OtBert: 2)6; 6)7; B)S; 1)10; m)12
2. Kakoe HauMeHblIIee Y1cio pedep MOXKET UMETh MUpaMu/a:
OtBert: 2)6; 0)5; B)4; 1)7; 0)8
3.BeiOepuTe BepHOE YTBEP)KICHHUE!
a) BricoTa nupamuipl Ha3bIBa€TCS BHICOTOM IPaHU;
6) myomiaas 60KOBOM MOBEPXHOCTH MUPAMH/IbI paBHA MIPOU3BEICHUIO MIEPUMETPAa OCHOBAHUS Ha
BBICOTY;
B) MMpaMujia Ha3bIBAETCS IPABUIIBHOM, €CIIM €€ OCHOBAaHUE — ITPaBUJIbHBIN MHOTOYTOJIbHHUK;
4. BeIcoTa mpaBUIIBHOM TPEYrOJbHOM NMUpPaMHUJIbI paBHa 12¢cM, cTopoHa ocHOBaHus 15c¢cm. Halitn
IUIOLIA/Ib [TOJIHOM MOBEPXHOCTH MTUPAMM/IBI.
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Ilpakmuueckana padoma Ne74: dnemenTsl riHapa. [lmomane moBepxXHOCTH
Iesb: 3aKkpenuTh HABBIKK PELICHUS IPAKTUYECKUX 3a/1a4 HA BBIYMCICHHE TUIOIAAN
HOBEPXHOCTU M 00bEMa LUIIUHPA.
TEOPETUYECKUI MATEPUAJI
Onpenenenue: [Jununopom Ha3bIBa€TCs TEJIO, OTPAHUYEHHOE LMIINHAPUIECKOM
IIOBEPXHOCTBIO U IBYMs Kpyramu ¢ rpaHunamu L u L.

OcHOBHBIE DJIeMEHTHI:

bOKOBaA

~ NOBEPXHOCTE

OCHOBaHMA

LUAMHADA

|
J
%4

Puc. 1.

Y

OCh UMNMHAPA

OcHoBaHMs HWJINMHAPA — PaBHbIE KPYT'H, PACIIOJIOKEHHbIE B TAPAUIEIbHBIX MIOCKOCTSIX

OOpasyomast DMIHHAPA - OTO OTPE30K COSANHSIOIINNA TOUKY OKPY>KHOCTH BEPXHETO
OCHOBaHUS C COOTBETCTBEHHON TOUYKOM OKpPYKHOCTU HUKHETO OCHOBaHMs. Bece oOpasyromiue
NapauIeJIbHbl OCH BPALCHHsI U UMEIOT OJIMHAKOBYIO JJIMHY, PABHYIO BBICOTE LIWJIMHJPA.

BoxoBasi mnoBepxXHOCTH — 00pa3oBaHHAsI OOPA3YIONIUMHU TUITUHIPA YACTh
LWIMHPUYECKON ITOBEPXHOCTH.

Ochb nuJaMHAPa — 3TO NpsAMasi, IPOXOoAsilas Yepe3 HEHTPbl OCHOBaHUS LIMIUHAPA (OCh
WINH/IPA SBIISETCS OChIO BpAIlEHUs LIMJIMH]PA).

BbicoTa nuamHapa — qyimHa oOpasyromei.

BbicoTa nuaMHApa - OTPE30K, COEANHSIIONIMN LIEHTPb OCHOBaHU.

Paguyc uuamnapa - oTpe3ok, COeIMHAIOMUN LEHTP cepsl ¢ 000 €€ TOUKOM.

Lununop moorcem Obimsb nonyueH spaujenuem nPAMoy20ibHUKA 6OKPY2 OOHOU U3 CHOPOH.

8 c
A,—‘
S
Y A D
\ LA o
Puc. 2.

Ha pucynke 2 n3o6paxeH HUIMHAP, TOIYyYSHHBIN BpallleHueM npsiMoyroisHuka ABCD
BOKPYT cTOpoHbI AB. [Ipu 3TOM 60KOBasi NOBEPXHOCTH IIMIIMHIpPa 00pa3yeTcs BpallleHneM
ctopoHbl CD, a ocHOBaHHMsI - BpaleHUueM cTopoH BC u 4D.
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4/Ceqelme WUJIHHAPA —_—

Ocesoe ITnockocmoio a, nepneHOUKyIapHoI K ocu

v

Onpeoenenue: Onpeoenenue:

Ecnu cexyias miockocTh MPOXOIUT Yepes3 Ecnu cexyias miockocTh MepreHInuKyIspHa
OCh LIWIMH/IPA, TO CEYCHUE MPEICTABISCT K OCH ITWJIMHJIPA, TO CCUCHHE SBIISCTCS
c000# MPSIMOYT0JILHUK, JIBE CTOPOHBI KPYrom.

KOTOpPOTo — 00pa3yroliue, a JiBe Apyrue —
JMaMEeTPbl OCHOBAHHH ITWIIMH/IPA.

v

==
e |02 Sa

3a momaab 00KOBOM MOBEPXHOCTH MWJIHHAPA NPUHUMAETCH IUIOIAAb ee
pa3dBepPTKH.

Pa3BepTkoii IUIMHIpA HA3BIBAETCS MEPEHOC 0€3 UCKAXKEHHS pa3MEPOB BCEX €ro rpaHeil B
OJIHY TUTOCKOCTh. Pa3BepTka muIMHIpa mpeicTaBlieHa Ha PUCYHKE 3.

R

2R

Puc. 3.

Teopema: Ilnowaos 60Kk0601 nogepxHocmu YUAUHOPA PAGHA NPOU3BEOECHUIO OJIUHBL
OKDPYMHCHOCHU OCHOBAHUA HA 8bICOMKY UUIUHOPA.

Ssox. = 2mrh,

T71€ S50, — TUIONIAAL OOKOBOM MOBEPXHOCTHU ITUITHH/PA;
T — pajnyc OCHOBaHUS LUIUHIPA;
h — BBICOTa TMITMH IPA;
TT — IOCTOsIHHAs, paBHa 3,14.

Onpenenenne: Ilnouwadvto noanoi nosepxHocmu YUIUHOPA HA3bIBACHICA CYMMA
niaowadeii O0K0B0IN NOGEPXHOCMU U O8YX OCHOBAHUIL.
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Tak Kak TIIOIIabh KaKI0T0 OCHOBAHHS PaBHA TTT2, TO JUTA BHIYNCIICHUS TUIOMIANH S, ,,
MIOJTHOM TTOBEPXHOCTHU IWJIMHAPA MoTydaeM hopMydTy.

Sun = Sson + 28,0n = 2nrh + 217?

Spn=2nr(h+r)

Onpenesienne: O0vem yuaUHOPa pageH NPOU3BE0eHUA NAOUWLAOU OCHOBAHUA HA
evicomy.

V =Sou h
V =mnr’h
Ynpaxkaenus:
1. Panuyc ocHoBanus mumHapa paBeH 15 cm, a BeicoTa paBHa 10 cm. Haiiaure

TJIOIA/Th TTOJTHOM TTOBEPXHOCTH U 00BEM ITUIMHAPA.

2. Haiinure muomniaas O0OKOBOH MOBEPXHOCTH IWIMHJPA, €CIIU PAINyC OCHOBAHUS
IUAJIUHApPA paBeH 46 M, a BeicoTa 50 mM.

3. Uemy Oyzet paBeH 00beM IIIMHJIPA, €CJIA PaANyC paBeH 4 1M, a BeicoTa 12 M.

4. Panuyc ocHOBaHus HUIMHIpa paBeH 4 cM, a BHICOTA PaBHA 4+/5 cm. Haitnure
JUTMHY TUArOHAJIM OCEBOTO CEUYCHMSI IIMIIMH/IPA.

5. JlnaroHasib 0CEBOI0 CEUEHMsI LIMIMH/Ipa paBHa 25 MM, a BbICOTA IIWJIMHIPA paBHA
24 mm. HaliguTe paguyc OCHOBaHUS LWJIMHJPA.

6. JlnaroHanp 0ceBOro CEYEeHMs LMIMHpA paBHa 15 cM, a paguyc OCHOBAaHHUS
WIMH]pa paBeH 6 cMm. HaliguTe BbICOTY MIMHpA.

OBPA3EIl BBINOJTHEHUS YIIPA)KHEHU

1. Pagnyc ocHOBaHMA IMJIMHPA PaBeH S ¢M, a BbicoTa paBHa 7 cMm. Halaure
IJIOIIA/b MOJHOM MOBEPXHOCTH ¥ 00beM LUJINHAPA.
Hano: Pewenue:
p

007818703 9119) Spn. =2nr(h +71) ©

r =5cm Syn=2-m-5(7+5) = 1207 cm?

h =7 cm V =nar?h h
— V=mn-52-7=175wcM® o

V-2

Omeem: S, = 120w cm?; V = 1751 cm3
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2.

Pangnyc ocHoBaHus uMJMHAPA paBeH 1,5 cm, a BbicoTa paBHa 4 cm. Haligure
AJIMHY INATrOHAJH 0CEBOr0 CeYeHHs IUJIMHPA.

Pewenue:
Paccmorpum A4ACD — npsIMOYTOJIbHBII.
Io teopeme IMudaropa: AC? = CD? + AD?
CD=h AD =2r, AC=d
d* = h? + (2r)?
d =+ h?+4r?
d=+42+4-152=V16+9 =V25 =5cm
ScMm

e ———

Haiigute miomanab 60K0BOM MOBEPXHOCTH HMJIMHAPA, €CJIU PAARYC
OCHOBaHHUS WJIMHAPA paBeH 18 1M, a BbIcoTa 26 AM.

Pewenue:
Seor. = 2mTh
S = 21826 = 936 gM?

Jlano:
Humnap
r=1,5cm
h =4 cm
d-’
Omeem: d =

3.
Jlano:
Hunuuap
h =26 1m
r =18 oM
S60K. —?

Omeem: S;,. = 936 Om*

4. Yemy Oyzer paBeH 00beM HMJIMHAPA, €CJIH paauyc paBeH 12 1M, a BbicoTa 27 M.

Hano: Pewenue:
Hunuuap V =nr?h
h =27 nm V =m-122-27 = 3888 am3
r =12 1m
V-7 -

Omeem: V = 3888 on’

5.

—— —

JlnaroHaap 0ceBoOro ce4eHHus1 NUJIMHAPA paBHa 15 MM, a BbICOTa IMJIMHAPA
paBHa 12 mMm. Haiinure pagnyc ocCHOBaHMS HUJIMHAPA.

Pewenue:
Paccmotpum AACD — npsIMOYTOJIbHBII.
ITo teopeme IMudaropa: AC? = CD? + AD?
CD=h,AD =2r, AC=d

Iano:
Humaap
d=15mMm
h =12 Mmm
r—7?

d* = h? + (2r)?
2r =+/d? — h?
2r =+/152 — 122 = /225 — 144 = /81 = 9 MM

9
T‘=E=4,5MM

Omeem: r = 4,5 um

Or
B -
7
7’
//
d/
7’
7’
v 4
L -
e -~
A O r
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6.

nuJnHApa paBeH 3 cM. Haligure BbICOTY HMJIMHAPA.

Jlano:
Humnap
r =3 cm
d =10 cm
h—=?

Pewenue:
Paccmorpum A4ACD — npsIMOYTOJIbHBII.
Io teopeme IMudaropa: AC? = CD? + AD?
CD=h AD =2r, AC=d
d? = h? + (2r)?
h =+/d? — 4r2
h=+102—4-32 =100 — 36 = V64 = 8 cm

Omeem: h = 8 cm

7.
HaijiguTre:
a)
Hano:
Humsap
AC =20cm
ABCD —
0CeBOE
CCUCHHEC
HWIMHAPA

BobicoTy nuimnapa; 0)

h—-?
Socn. -

Pewenue:
Paccmotrpum AACD — npsIMOYTOJIbHBIH.
ITo Teopeme Iudaropa: AC? = CD? + AD?
AC? = 2CD?, mak kax AACD — npamoy2onbHblil,
PasHobedpeH bl Mpey2oNbHUK (U3 YCI08US, YMO
ABCD - keaopam) AD=CD.

AC?
CD2=—2
_AC _ 20 V2 _ 20V2 _
(D=F=52== =10vV2 cm
Soen. = T2,

paauyc r = 1/2 -AD = 1/2 +10v2 = 5v2 cm
Soen. = 1+ (5V2)% = 501 cm?

Omesem: CD = 102 cm, Syey, = 507 cm?

8.

e ———

Iliomaas OCHOBaHMS UJIMHIAPA.

—- -

JAunaronaJjp oceBoro ceueHusi HMJIMHAPA paBHa 10 ¢cm, a paanyc OCHOBaHUSA

OceBoe ceueHue NUWJIMHAPA — KBaApaT, IHaroHaJib KOTOporo paBHa 20 cm.

CKO0/1bKO MOHAZ00MTCS KPACKH, YTOOBI MOKPACHTH 0aK HUJIMHAPHYECKOMI

(¢popMbI ¢ 1TMamMeTpOM OocHOBaHuUs 1,5 M U BbIcOTOI 3 M, ec/iM HA OIMH KBA/IPATHBINH MeTp
pacxoayercst 200 r kpacku?

Jlano:
Hunmuuaap AD

AD =1,5m
h=3um

N =?

Pewenue:
Seaxa = 2Spen. + Spor » TAK KaKk 0aK UMEET TOJIBKO OHO
OCHOBAHHUE, TO S50 = Socn. T Soox

AD\* AD
S5am = nr? +2nrh =m- (7) + 2 (7) h

1,5 1,5
S6al<a =mn- (7)2 +2-m- (T) -3 = 5,0625 CM
N =0,2-5,0625=1,0125 ke

Omeem: 1,0125 xr kpacka MOHa100UTCs, YTOOBI MOKPACUTH Oak
UWIMHIPUYECKON GOpMBI ¢ JuamMeTpoM 1,5 M U BBICOTOH 3 M.

B 2 F
vid h
//
S s
- r‘\
A 0" Np
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0. BbicoTa muiuHapa Ha 12 cM 0oJible ero paauyca, a nJjiomaab NoJHOM
MOBEPXHOCTH paBHa 2881t cm”. Haiigure paauyc OCHOBAHMS M BbICOTY IWJIMHAPA.
Jlano: Pewenue:
Llyusap S, =2nr(h+r) =288n
S,n = 2881 cM? | 7 =x,h = x + 12 (110 ycnoBHI0 3a1a9K)
288w = 2mx((x + 12) + x).

h =? [TpeoOpazoBaB BeIpaKEHUE, TTOTYIHM: /D
r—2? 288 = 4x% + 24x. N——

4x% +24x — 288 =0
x2+6x—72=0 h
a=1;b=6;c=-72
—b+VbZ—4ac —6+./62—4-1-(-288) ("_;3

12 = 2a 2-1
_ —6+V324 —6+18
—6+18 1: 2 —6t18 2—24
X1 = 5 :7:6")(2: > :T:—lz

OueBuaHO, uTo OepeM r > 0, Tornar = 6 cm
h=64+12=18cm

Omegem:r =6cm, h = 18 cm

Bapuanr 1
Yacrs A:
1. Haiigure nmiomanb 0OCHOBaHUS HUIMHJIPA, €CIIM PailyC OCHOBaHMSI LIMJIMHAPA
paBeH 4 cMm, a BbIcoTa 6 cM.
a) 16mcm? 6) 32mcm’ B) 48 cm? r) 241 cm?
2. Haiigure niomanbs 60K0BOM MOBEPXHOCTH LIMJIMHAPA, €CIU PaJNyC OCHOBAHUS
LUJIUHAPA PaBeH 5 1M, a BbICOTA 7 M.
a) 35m M2 0) 40m M2 B) 12m M2 r) 70m am>
3. Yemy OyzaeT paBHa IIOMIA/lb MOJTHON MOBEPXHOCTH LWJIMHAPA, €CIIU TUAMETP
IWIMHApA paBeH 6 cM, a BBICOTa 5 CM.
a) 651 cM’ 6) 241 cm? B) 48T cm? r) 36T cm?
4. Uemy Oyzet paBeH 00beM IIUIMH]IPA, €CIIA PAJANYC paBeH 8 M, a BbicoTa 13 M.
a) 256w am3 6) 512m am3 B) 832m am3 r) 624w am3
3. Pagnyc ocHoBanus numHApa paBeH 15 cM, a BeicoTa uiuHapa paBHa 20 cm.
Haiinute nuaronanab 0CeBOro CeUeHHs LMIMHIPA.
a) 25cm 0) 36 cMm B) 65 cm r) 48 cm
6. JlnaroHasb 0CeBOTr0 CEUEHUs LIMJIMHIpA paBHA 5 MM, a BBICOTA HWJIMH]Ipa paBHa 4
mM. Haiinure paanyc ocHOBaHMS LIMIIMHAPA.
a) 5mm 0) 9 mm B) 3 MM r) 7mm
7. JlnaroHasb 0CeBOTr0 CEUEHMsI IMJIMHIpA paBHa 15 cM, a AMaMeTp OCHOBaHUS
IWIMHApa paBeH 24 cM. Haliaute BRICOTY IMIMHIPA.
a) 15cm 06) 9cm B) 3cMm r) 7cm
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Yacts B:
YcranoBure COOTBETCTBHE:
1. Hununaap A. ITpssMOyTOJIbHUK

2. OGpa3yromas Bb. OTpe3ok, COeTMHAIONIMN TOUKY OKPY>KHOCTH
BEPXHETO OCHOBAHUS C COOTBETCTBEHHON TOYKOM
OKPY’KHOCTH HUKHErO0 OCHOBaHUS

3. bokoBasi NOBEpXHOCTh B. Otpe30k, coeAMHSIOIMNNA EHTPbl OCHOBaHUM
4. Ocb BpalleHUs I'. Kpyr
5. BeicoTa M. IToBepxHOCTB, 00pa3oBaHHAs 00Pa3yOUIMMHU
LWINH/PA YacTh LMIMHAPUYECKONH TOBEPXHOCTU
6. OceBoe ceueHue HUIMHIpA E. Teno, orpaHn4eHHOE WINHIPUYECKOM
IIOBEPXHOCTBIO U JIByMsl KpyraMy ¢ rpaHunamu L v L4
7. CeueHnue HWIMHAPA K. Och nnmnmnapa
IIJIOCKOCTBIO 0, IEPIEHAUKYIIIPHOHN K
ocu
Yacrs C:
1. T17011a1b 0OCEBOTO CeUYEHHS IITMHAPA paBHa 10 M, a II0IA1b OCHOBAHHS PaBHA

5 M2, Haitgure BBICOTY IUIMHIpA.

Bapuant 2
Yacrp A:
1. HaiinuTe miomnaas OCHOBaHUS IUIIMHIPA, €CIH PaIuyC OCHOBAHUS IIMIIMHIPA
paBeH 5 cMm, a BeIcOTa 7 CM.
a) 16 mcem’ 6) 25 men’ B) 48 mcem’ r) 24 mem’
2. Haiigure niomaabs 60KOBOM MOBEPXHOCTH IUIUHAPA, €CIH PAINyC OCHOBAHUS
LWIMH]Ipa paBeH 3 AM, a BbICOTa 5 M.
a) 35 mon’ 6) 40 t o’ B) 30 1T oM’ r) 70 it om?
3. Yemy OyIeT paBHA IUIOIIAAb MTOJHOW MOBEPXHOCTH IHJIMHIIPA, €CIIH THAMETP
LHUJIUHAPA PaBEH § CM, a BBICOTA 6 CM.
a) 80m cm? 0) 241 cm? B) 481 cm? r) 361 cm?
4. Uemy Oynet paBeH 00beM IWIMH/IPA, €CJIA PAANyC paBeH 7 aM, a BeicoTa 11 am.
a) 297m om® 6) 762m om’ B) 5391 on’ r) 6391 on®
5. Pannyc ocHoBanus nunuHapa paBeH 60 cM, a BpIcoTa HUIMHAPA paBHA 80cM.
HaiinuTe nuaronanb 0ceBOro ce4eHHsl IUIUHAPA.
a) 46cm 0) 57 cm B) 150 cm r) 100 cm
6. JlmaroHayb 0CEBOTO CEYCHUS IMIIMH/IpA paBHa 25 MM, a BRICOTA IMIIMHIPA PaBHA
24 mwm. HaiinuTe paguyc OCHOBaHUS IIMIIMHIPA.
a) 3,5 mm 0) 3.mm B) 7 MM r) 10,5 um
7. JlmaroHayb 0CEBOTO CEUYCHUS IIMITMHIPA paBHA 13 cM, a THaMeTp OCHOBAHHS
mwHapa pased 10 cM. Haiinure BbICOTy IMIMHAPA
a) 4cm 06) 12cm B) 9cm r) 10cm
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Yacts B:
YcTaHOBUTE COOTBETCTBHE:
1. Och uunungpa

2. Hwnunap

3. Ilromaab 60KOBOI MOBEPXHOCTH
IHHIpA

4. IInomaapio IOJHOM
MMOBEPXHOCTH IIMIIHHPA

5. BelcoTa nmimHApa

6. OObeM nuIUHIPA

7. OcHOBaHUA

Yacts C:

A. CymmMma moniazieit 60KOBOM OBEPXHOCTH U
JIByX OCHOBaHHIA.

b. Ilpsmas, npoxondias yepes UEHTPbI
OCHOBaHUs LUIMHIpA

B. IIpousBeneHus miomaaM OCHOBAHUS HA
BBICOTY.

I'. PaBHBIC KpyrH, pacloaoXeHHbIE B
[apAJUIEIBHBIX TUIOCKOCTSIX.

. 1IpousBeneHuro IIMHBI OKPYKHOCTH
OCHOBaHUs Ha BBICOTKY LIMJIMHAPA.

E. Teno, orpannueHHOE NUIMHAPUYECKON
IIOBEPXHOCTBIO U ABYMsI KpyraMu C IPaHUIIAMH
Lul,

K. Jnuna oOpa3zyroiei.

1. ITn0Mmaab 0CEBOro cedeHus IUIMHAPA paBHa 16 M2, a Ioma s OCHOBaHHs PaBHA
12,56 M2, Haiinure BbICOTY HUIMHApA.

PacyeTHOe BpemMsi BbINIOJTHEHHUS IPAKTHYECKOI padoThl: 45 MUHYT

KonTponbHas padota oueHuBaercs no 17 — 6anbHOM cucTeMe.
MakcumanbHOe KOJINYeCTBO 0AJLIOB 10 33aJaHUSM:

[Ikana nepeBoaa 6aI0B B OTMETKHU 10 5 — OalibHOM crucTeme

Yacts A

3amanue 1 - 1 6amn
Bamanue 2 - 1 6amn
3amanue 3 - 1 Oamn
Bamanue 4 - 1 6amn
3amanue 5 — 1 OGamn
3amanue 6 - 1 Oamn

22 — 24 b6amioB — 5
15 —-21 6amnoB — 4
9 — 14 6GamaoB — 3
8 ¥ MeHbIIe 0aJIIIOB — 2

3aganue 7 — 1 OGamn

Yactr B

3amanue 1 - 2 Gamna
3amanue 2 - 2 Oamia
3amanue 3 - 2 Gamia
3amanue 4 - 2 6amia

OTBeThl M KPUTEPHUH OLICHKH 3HAHUIA.

3agadue 5 - 2 Oayuia
3aganue 6 - 2 Oamia
3agadue 7 - 2 Oayuia

Yacts C
3aganue 1 - 3 Oama

\ Bapmuanr 1 Bapmuanr 2
Yacts A
1 A b
2 r B
3 B A
4 B B
5 A r
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Yacts C
1| 3,96 u | 8 cu

B 3aBHCHMOCTH OT HOJHOTHI M IPABUJIBHOCTH OTBETA 3a BBIMOJIHCHUE 3aJJaHUH BhICTABIIsETCS OT 0
10 3 0a10B MaKCHUMAJILHO.

Peurenue 3amaun cunraercs 6€3ynpedHbIM, €CJIM IPABUIBHO BBIOPAH CIIOCOO PEUICHHUS, CAMO
pemeHHe COHpOBO)KZIaeTCﬂ H€O6XOI[I/IMI>IMI/I O6T)$ICH€HI/I$[MI/I, BepHO BBITIOJTHCHBI Hy‘)KHI)Ie BBIYUCJIICHUA U
peoOpa3oBaHusl, MOJIyYEH MPABHIBLHBIA OTBET, OCJICIOBATEIIFHO U AKKYPATHO 3allUCAHO PEIICHUE.

Ilpaxmuueckaa paboma Ne75: DnemeHThl KoHyca. [1nomans noBepXHOCTH

Henb: 3akpemieHUE MOHATHUNA: KOHYC, IUIOHIAJb IOJHOM IOBEPXHOCTH KOHYCA, BOCIUTAHHE
[I03HABATEIbHOM AaKTHUBHOCTH, I10Ka3aTh IPUMEHEHUE KOHyCa B pa3JIMYHBIX O0OJACTIX, pa3BUTHE
JIOTUYECKOTO MBIIIJICHHs, (POPMUPOBAHHE YMEHHI M HABBIKOB MPU DPEUICHUH 3a/1ad Ha BBIYHCICHUE
IJIOLIA/IA TOBEPXHOCTU KOHYCA.

Meroan4yeckue yKasaHusl.

Konycom HasbiBaeTcsi Telo, KOTOPOE COCTOMT M3 Kpyra - OCHOBAaHHME KOHYcCa, TOUKH, HE JIeKallel B
IJIOCKOCTH 3TOT0 KPyTa - BEpUIMHBI KOHYCa, U BCEX OTPE3KOB, COEAMHSIOIINX BEPUIMHY KOHYCa C TOUKaMH
OCHOBaHUSI.
OTpe30K, COEAVHSIOUIMM BEPIIMHY M TPAHUIy OCHOBAaHMS, Ha3bIBAcTCS
o0pa3syromeii konyca ().
OTpe30K, ONyIIEHHBIM NEPHEHAMKYISIPHO W3 BEPIIMHBI Ha IUIOCKOCTb
OCHOBaHUS (a TaKkKe JUIMHA TAKOTO OTPE3Ka), Ha3bIBAETCSI BHICOTOM KOHYCa
H).
R — paanyc ocHoBaHusI.
KpyroBoii KOHyC — KOHYC, OCHOBAaHHE KOTOPOTO SBJIETCS KPYTOM.
IIpsimMoii KpPYroBoii KOHyc (4acTO €ro Ha3bIBalOT IPOCTO KOHYCOM) MOKHO
MOJYYUTh BpALIEHUEM IMPSMOYTOJIbHOTO TPEYroJbHUKA BOKPYT MPAMOM,
coJiepKaliei kaTeT (3Ta nmpsMas mpecTaBisieT co00i 0Ch KOHYyCA)

YacTte KOHyca, Jexalias MEXIy OCHOBAHMEM M IUIOCKOCTHIO, IApaJUIENbHON OCHOBAaHUIO H
HAaXOJAIIEHUCS MEXYy BEPIIMHON U OCHOBAHHEM, HA3bIBAETCSA YCEYEHHBIM KOHYCOM.

]

[Tnomaas 60KOBOM MOBEPXHOCTH YCEYEHHOTO KOHYCA —
Seox =7 L (1 1+ 12).
IJIe T | — paJNyC BEPXHETO OCHOBAHUS ,
2 - paANyC HUKHETO OCHOBAHUA.
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Buabl KOHYCOB:

HAKJIOHHBIN npsAMoit
BoxoBasi noOBepXHOCTH KOHYCA MOKHO BBIYUCIUTH 110 popmyiie: Se.n=7RL, rne R — paamnyc
ocHoBaHus, { — /uIMHA 00pa3yromei.
IlosiHasi MOBEPXHOCTH KOHYCA paBHA CyMMeE IUIOINIaeii 00KOBOM MOBEPXHOCTHU U TUIOIIAIU OCHOBAHUS:
Sin.=7RE + 7'ITR2 .

CeueHust KoHyca:
CeueHue KOHYyca IIOCKOCThIO, IPOXOIAILEH YEPE3 €r0 OCh, HA3BIBAIOT 0CEBbIM

ceyeHHneM.
(ceueHmneM SIBIIIETCS PAaBHOOEAPEHHBIN TPEYTOJIbHHUK)

CeueHue MI0CKOCThIO MEPIEHIUKYIIIPHON OCH KOHYCa:
(ceueHueM sIBIIETCS KPYT).

IIpumeHeHnEe KOHYCOB.

3HaHUA 0 KOHYCE IUPOKO MPUMEHSIOTCS B OBITY, IPOU3BOJICTBE U HAYKE. MBI.
Hamnpumep, Mbl ucnions3zyem Beapa, UMeroniue GopMy yCEUeHHOTO KOHYCA;
KPBIIIN CTAPUHHBIX 3aMKOB TTOXO0KH HA KOHYCBI; TSI IEPEIUBAHUS KUAKOCTEH MBI O€peM BOPOHKY,
KOTOpas Takxke uMeeT (opMy YCEUEHHOTO KOHYyca. Bo BpeMst CIOPTHUBHBIX COPEBHOBAHUM, OTPAKICHHS
JUTSL IBUKEHHS B @BTOIIKOJIAX MPUMEHSIOT CLIOPTUBHBIE (DUIIIKH.

3aganue: MO JAHHBIM BAM MOAEJSIM HAWTH IJIOIIAJAb 00KOBO IOBEPXHOCTH, IOJHOI MOBEPXHOCTH.

Xoa padoThl:
1.a) JIns HaXOXKIeHUs TUIOIIA U OOKOBOI MOBEPXHOCTH KOHYCA HY)KHO U3MEPUTH TUHEHKON CIeTyIoIIHe

JJIEMEHTHI:
e JuameTp,
® BEICOTY.
B kauecTBe MOJ€IM MOXKHO B3SITh (TEPKY, JIEUKY, TUPAMUIKY):

b &
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[ToxcraBuTh 3HaYEHUS B POPMYITY JUIS HAXOKICHHS IUTOIIAa OOKOBOM MOBEPXHOCTH KOHYCA .

6) Jlu1st Hax 0K IeHU MJIOIIAIH TTOJIHOW MOBEPXHOCTH KOHYCA HY)KHO HAWTH TUIONIA/Ib OCHOBaHUS KOHYCa
mwiomans kpyra ©'R?).  TlojacTaButh fanHbIe B GOpMyITy IUIOIIAIH TIOTHOM TOBEPXHOCTH

[Tnomans 60KOBOI MOBEPXHOCTH KOHYCA:

S = RRL.
[Tnomaab MOHOM MOBEPXHOCTH KOHYCA:
S e = TRL + 7R
L

Ipumepl: Haiiti miomans OOKOBOMA, TOJHOM MOBEPXHOCTH. Odopmienue
padoThI:

Hdano: konyc, H=10cm, R=6¢cm, = 11,6cm

Haiitu: Sen. Snn.

4 Pemenue: S5 = nR{=1+6°11,6 = 69,67 (cM?)

Sin=7nRL + R? = e6211,6 + 16> = 105,67 (cM?)
IIpumep 2:
3amaua.
ITnomaas ocHOBaHHUs KOHyca 36m cM?, a ero obpasyromas 10 cM. BbMuCINTL GOKOBYIO TIOBEPXHOCTD
KOHYyca.
Pemenue.
3Has oAb OCHOBaHUs, HalJIEeM ero pajnyc.

S=nR?
36n=nR*
R? =36 =>R=6

[Tnomaas 60K0BOM MOBEPXHOCTH KOHYCA HaiiieM 1o hopmye:
S=nRl, rme R - paguyc ocHoBanusi , |- qmHA oOpa3yroleH,
OTKyJa

S=m-6-10 = 60

Ortset: 607 cM2.

3anaHus 1J1s1 CAaMOCTOATEIbHOM padoThI:

1. BoiOepuTe BepHOe yTBep:KIeHHE:

a) KOHYC MOXeET OBITh MOJIyY€H B Pe3yJIbTaTe BpALEHHUs] PABHOCTOPOHHETO TPEYTOJIbHUKA BOKPYT €ro
CTOPOHBI;

0) mpsimasi, MPOXOoAAIIas Uepe3 BEPLUINHY KOHYCA U IEHTP €ro OCHOBAHUS, Ha3bIBAETCS OChbIO KOHYCA;
B) pa3BepTKOi OOKOBOM MOBEPXHOCTH YCEYEHHOTO KOHYCA SIBISETCS KPYT;

2.3apaya. Bricota koHyca paBHal5 cwm, a o6pa3yromas 16 cm. Halinute paanyc KoHyca.
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3.3agaua. CKoJIbKO KBaJIpAaTHBIX METPOB Ope3eHTa MOTPEOYeTCs ISl COOPY)KEHHUS MaTaTKH KOHUYECKOM
¢dopmb1? Beicotoit 1,5M u paguycom 2 m?
[Tnomans 60K0BOM MOBEPXHOCTH KOHYCA!

Seo = ARL.

FoxN

3aganus A8 NPpaKTHYeCKOH padoThI

1 Bapuant

1. Bricora koHyca paBHa 6 M, oOpa3zyromas pasaa 10 M. Haitnure mutomaas 60K0BO# MOBEPXHOCTH KOHYCA.
2. OOpasyromas KoOHyca paBHa 18 cM M HakJIOHEHa K IUIOCKOCTH OCHOBaHHs moja yriom 60°. Haiinure
IJIOLIA/1b MTOJIHOM MOBEPXHOCTH KOHYCA.

3. Bo ckosbko pa3 yMEHbIIUTCS III0MAa b OOKOBOM MOBEPXHOCTU KOHYCA,

€CJIM PaJiInyc €ro OCHOBaHUs YMEHbIINUTSH B 1,5 paza?

3a KakJ0€ 3aJaHue MPAKTUYECKOW pabOTHI MOJIydaeTe MAaKCUMAIBHOE KOJIMYSCTBO OAJIOB: 5.
OtmeTka Koauuectso 6aios,
HE0OXOMMOE JIJIsl TOJIYYeHHS] OTMETKHU

«3» (yIOBIETBOPUTEIHHO) 8-10

«4» (xopouio) 11-13

«5» (OTIMYHO) 14
2 BapuaHT
1. Panunyc ocHOBaHUs KOHYyca paBeH 3 M, BbicoTa paBHa 4 M. Haiinure momians 60KOBOI MOBEPXHOCTH
KOHYCa.

2. TInomas oceBoro ceueHnus konyca pasna 0,6 cM”. BbicoTa koHyca paBHa 1,2 cM. BEIYHCIUTS MIIOMAb
IIOJIHOM ITOBEPXHOCTH KOHYCA.

3. Bo cKoJIBKO pa3 yMEHBIIUTCS IUIOMIAb OOKOBOW MOBEPXHOCTH KOHYCA, €CIU pajilyc ero OCHOBaHMS
YMEHBIIUTH B 2,5 paza?

3a KaxJ0€ 3aJaHue MPAKTUYECKON pabOThI MOJIydyaeTe MaKCUMaJIbHOE KOJIMYECTBO OAJIOB: 5.
OtmeTka KonnuecTBo 6Gamios,
HE00X0IMMOE ISl TIOTYYEHHUSI OTMETKH

«3» (YAOBIETBOPUTEIIHHO) 8-10
«4» (xopomuio) 11-13
«5» (OTIUYHO) 14

Ilpaxmuueckasa paboma Ne76: DnemeHThl chepsl U mapa. YpaBHenue chepnl. CeueHue

mapa MmIOCKOCTbIO
Heab: 3akperuieHne U cucTeMaTH3aus TEOPETHUECKUX 3HAHUHN M0 TeME U MPUOOPETEHHE MPAKTHIECKUX
HaBBIKOB BBIYUCIIEHHS IUIomanell U 0O0bEMOB, chOpMHUpPOBATH MpPEACTABICHHE O Telax BpPALICHHUS,
c(opMHpOBATH IPEACTABIECHUE O Iape u chepe.

ITopsinok BbINOJHEHHS PadOThI:
1. Ucnosib3ysi TeopeTHYECKUE CBEACHHUS U IIPUMEPHI, 0TBETHUTh Ha BONPOCHI

2. Ucnoab3yst pa3aaTouHblii MaTepual ( pa3bEMHYIO MOJIENb 11apa ), BHIMOJHUTH HE00X0AUMbIe
U3MepeHMsl JIUHEHHBIX pa3MepoB.

3. BbINOJHUTB YepTesKH MPAMOro KPyroBoro HUJIMHAPA U €ro ceYeHui.

4. Beinmucatb Heo0XxoauMbIe (pOPMYJIbI IJIOMIAAH Cepbl, 00bEMa HmIapa
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5. I1o mos1y4YeHHBIM JAHHBIM BBIYHCIHUTD IJIOMAAL c(epbl, 00béMa mapa
6.Peienue u pa3dop peuieHus 3aJaHUH TPEHUPOBOYHOTO MOTYJIS
7.BbINOJIHUTD 32JaHUA /ISl CAMOCTOSITEILHOIO pelleHust

8. OTBeTHTH HA KOHTPOJIbHBbIE BONIPOCHI:

Kpurepun oneHKH NpaKTHYeCKUX padoT

Oyenxa «5» - paboTa BBITIOJIHEHA B IOJTHOM 00BbeMe U 0e3 3aMeuaHuil.

Oyenxa «4» - paboTa BBITIOJIHEHA MPABUIBLHO C y4ETOM 2-3 HECYIIECTBEHHBIX OMIMOOK, HCTIPABICHHBIX
CaMOCTOSITENTLHO MO TPEOOBAHUIO MPENOJaBaTEsl.

Oyenxa «3» - paboTa BBITIOJIHEHA IPABUIILHO HE MEHEe YeM Ha MOJIOBUHY WJIU JIONYIIeHa CYIIeCTBEHHAs
omunoKa.

Oyenka «2» - nonyuieHsl 18e (1 6oiee) CyIeCTBEeHHbIE OITMOKH B X01€ Pa0OThI, KOTOpbIe 00yJaronmecs
HE MOXKET MCIIPABHUTh JaXKe 10 TPEOOBAHMIO MPETIOIaBaTeNsl i paboTa HEe BBHIIIOTHEHA.

Teopernueckuii matepuan OKpysrcHoCmb — MHOKECTBO TOUEK IJIOCKOCTH, PABHOYAAJIEHHBIX OT JaHHOM
Toukd. JlaHHAs TOYKa HA3bIBACTCS YEHMPOM OKPYKHOCTH, PACCTOSHHE OT IIEHTpa J0 J000H TOUYKH
OKpPY>KHOCTH Ha3bIBAaCTCSI paouycom OKPYKHOCTH. Kpye — 5TO 4YacTh IJIOCKOCTH, OTpaHUYEHHAs
OKpYXHOCTBI0. Chepa — 3TO IOBEPXHOCTh, COCTOAIIAS U3 BCEX TOYEK MPOCTPAHCTBA, PACIIOIOKEHHBIX Ha
3aJJaHHOM PacCTOSIHUU OT JIaHHOW TOYKH, KOTOPYIO Ha3bIBAIOT YEeHMPOM.

Teno, orpannuenHoe cepoil, Ha3bIBACTCS UAPOM.

Vpasnenue cghepwr — ypasuenue cepsi paauyca R u nearpom C(Xo; Yo; Zo).
(x —x0)* + (¥ —y0)* + (2 — 29)> = R?

ITnockocTs, umeromias co cdhepoil TOIBKO OJHY OOILIYI0 TOUKY, Ha3bIBACTCS KACAMENbHOU NIOCKOCMbIO K
cgpepe, a nx 00I11as TOUKA — MOUKOU KACAHUSL.

COOTHOIIICHHE MEXIy PaauycoM cQephl, paJdycoM CEUEHHUS U PACCTOSHHEM OT IeHTpa chepbl 10

TUTOCKOCTH CEYCHUS:
R? = h? +r?

dopmyiia 715 BBIYUCICHUS TUTOIIAIM TOBEPXHOCTH Cephl U €€ DIIEMEHTOB:
S = 4mR? — nnomane cdepsl.
S = 2mRh — wiomaap MOBEPXHOCTH cerMeHTa cdepsl paauyca R ¢ BbicoToi h.
S = nRh(2h + V2hR — h? — mommaap MOBEPXHOCTH CEKTOPa ¢ BeICOTOM h. 3. Bzaumnoe pacnonosicenue
cpepuvl u nnockocmu
BsanmMHuoe pacronoxenue cepsl U MIIOCKOCTH 3aBUCUT OT COOTHOIICHUS MEXAy paanycom chepsl R u
paccTosiHUs OT IIeHTpa chepbl 10 MIOCKOCTH d.
1. ITycts d < R. Eciu paccTosiHEE OT TIeHTpa cephl 10 TIOCKOCTH MEHBIIE pajanyca chepsl, Toraa cdepa
U TUTOCKOCTbh MEPECEKAIOTCS, U CEUCHHE CPEePhI TUIOCKOCTHIO €CTh OKPYKHOCTb.
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2. Ilycte d = R. Ecnu paccrosiHue oT eHTpa chephl 10 TNIOCKOCTH PaBHO paauycy chepsl Toraa chepa u
TUIOCKOCTh HMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, ¥ B 3TOM CJIydae TOBOPSAT, YTO INIOCKOCTh KacaeTcst Cepsl.
3. Ilyctb d > R. Ecnu paccTosiHEE OT 1IeHTpa chepsl 10 MIOCKOCTH OobIie paauyca chepsl, To chepa u
TUIOCKOCTh HE UMEIOT OOIIMX TOYEK.

PaccmoTpum ciyyaii kacanus 6osiee moapoOHO.

1. Ucnoan3ysi TeopeTnyeckne cBeleHUsI M IPUMeEPbl, 0OTBETUTh HA BONPOCHI:
410 Takoe chepa, Kakue y He€ ecTh AJIEMEHTHI (LIEHTP, PaInyc,

nuameTp cdepsl);

YTO TAKOE IIap U €r0 dJIEMEHTHI;

ypaBHEHUE cepsl;

dbopMyna st HaX0XKICHUS TUIOIAIN TOBEPXHOCTH Cephl; 00bEMa mapa.
B3aMMHOE PACIoJIOKeHUe cepbl U IMITOCKOCTH;

2. Ucnoab3ys pa3aaTouHbii MaTepuad ( pa3bEMHYIO MOJIEIb 111apa ), BBIMOJHUTH HE00X0IMMbIe
HU3MepeHNs JIMHEeHBIX pa3MepoB.

3. BBIOJIHUTH YepTesku MPSIMOI0 KPYroBoro HUJIMHAPA U ero ce4eHHii.
4. Beinucatb HeoOxoauMble (opmyiibl IIomanu chepol, 00bémMa mapa
5. 1o moJs1iy4yeHHBbIM JAaHHBIM BbBIYUCJIMTDH IUIOAAbL c(epbl, 00béMa mapa
6.Pemienne 3a1a4 u paz0op pelieHus 3aIaHHI TPDEHUPOBOYHOI0 MOAYJISt

3apaua Nel. [Inomans cedenus mapa, MpoXOASIIETO Yepe3 ero UeHTp, paBHa 9 kB. M. Haiinure mmomans
MOBEPXHOCTH IIapa.

Pemienue:

[Tnomans Kpyra BeIYMCISETCS 10 GopMyIie: Sy, = TR?

[Tnomma s MOBEPXHOCTH IIApa BBIYKUCIIAETCA 110 hopmyrie: Scg = 4mR?. Pamyyc 1apa U paguyca ceueHus,
MIPOXOIAIIETO Yepe3 LEHTP I1apa, oJuHaKoBbIe. [[oaToMy TUIOIIa b MOBEPXHOCTH I1apa B 4 pa3a Oomblie
TIJIOIIAIN €r0 JUAMETPAIbHOTO ceueHus. To eCTh IUIOINIaib MOBEPXHOCTH 1apa paBHa 36.

Otser: 36

3apauya Ne2. Beraucnure paanyc Kpyra, Ioiaab KOTOPOro paBHa Iioniaau cgepsl paauyca S.

Pemienue:

[Tnomwans chepsl paBHa Seg, = 4R 2 To ecthb Scy=100m.

[To ycnmoButo momaap Kpyra HEKOTOpPOTo paauyca r takxke papHa 100w, 3Hauwr,
2 =100, To ects r=10.

Otser: 10.

3agaua Ne3. Bece cropons! Tpeyronsuuka ABC kacatores cepsl panuyca 5. Haiitu paccrosiHue oT IIeHTpa
cdepsl 10 TIOCKOCTH TpeyronbHuKa, ecnu AB=13, BC=14, CA=15

Pemenne:

OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, SBIISETCS CEUEHUEM CEPHI.

Haiinem ee paguyc.

[Tnomane TpeyroJbHUKA ¢ U3BECTHBIMH CTOPOHAMH MOYKHO BBIUHUCTUTH TI0 popmyite ['epoHa:
S=\pp-a)p-b)p -0
p = 0.5(AB + BC + AC) =21

220



S = \/21(21 —13)(21 —14)(21 —15) =V21 %87 x6 = 84
S=84.
C npyroii CTOpoHBL, S =p * 1
Otcrona r=4.
Ternepp HailiEM PacCTOSTHUE OT LIEHTPA LIapa J0 CEKYIIEH INIOCKOCTH.
HcnonszyeM cOOTHOLIEHUE:!
R? = h? +r?
h2 = R2 — 12
h?=25-16=9 h =3 Orser:3.

3agaua Ned. BepmmHbl npsMOyroJibHUKA JiexkaT Ha chepe pamumyca 10. Haiitu paccrosHue OT 1eHTpa
cdepsl 10 TUIOCKOCTH MPSIMOYTOJIbHHUKA, €CIIM €0 JUaroHai b paBHa 16.

Pemenue:

Tak kak BepHIMHBI MPSIMOYrOJbHHKA JIE)KAaT Ha cdepe, TO OKPYKHOCTb, OIHMCAaHHAS OKOJIO
MPSIMOYTOJIBHHKA, SIBJISICTCSI CEUCHUEM CEpBHI.

Paaunyc okpy>XKHOCTH, OITMCAHHOM OKOJIO MPSIMOYTOJIbHUKA, PaBEH IMOJIOBUHE €r0 IMaroHalii, TO eCTh 1=8.

1o ycnoButo 3amaun R=10.

Hcnonp3yeM COOTHOIICHHE:

R? = h? +r?
h2 = R2 — 12
h? =100 — 64 =36 h=6.
Ortser: 6.
3agaga NeS.
Haiinure KoopauHATHI IEHTpA U paguyc cepsl, 3a1aHHON ypaBHEHUEM
(x—2P+(+3)P>+=25 (x+3) +)*+(z—1)*=16).

Hanummre ypaBHeHue cdepsl paguyca R ¢ 1LEHTpoOM
Touke A, eciu 4 (2;0;— 1), R=T7 (4 (- 2; 1;0), R=16).
[IpoBeprTe, n€XKUT 11 TouKa 4 Ha cepe, 3aJaHHON ypaBHEHUEM
(x+2+@-1)?+@E-3)2=1l,ecnud (—2; 1;4) (x =3+ + 1)’ +(E-4)>=4,eciu 4 (5; - 1;
4)).
JlokaxuTe, 4TO JaHHOE YpaBHEHHE SBJISIETCS ypaBHEHUEM c(ephl:
Wy 2+ 2x-2y=2
(P+y +22-2x+2z=17).
3agauaNe6
JlBa ceuenus mapa paauyca 10 cM napajiielbHbIMU INIOCKOCTSMH UMEIOT PaJInyChl, paBHbIE 6 CM U
8 cm. Haiitu paccrostHre MEeXAY CEKYILUMHU IUIOCKOCTSIMHU.
Pemrenne:
HaXOJUM PacCCTOSHHUE KaKIOW U3 NapauIeIbHbIX TNIOCKOCTEH IO LEHTpa I1apa U3 MPsIMOYTOJIbHBIX
TPEyroJIbHUKOB 110 TeopeMe [Tudaropa:

d, =~+/100—36 =8 cm
NN
d, =+100—64 =6 cm.

B 3aBucumoctu ot TOTO, JICKUT JIM LCHTP HIapa MCKAY IIJIOCKOCTAMU WJIK HET, IOJIYyJacM JiBa

pa3IMYHBIX OTBETA K 3a/1aYe:
d=14 cm

3agauaNe7

Yepes cepenuHy pajuyca mapa IpoBeieHa MepreHAnKYIsIpHas eMy II0CKocTh. Kak oTHOCHTCS
TJIOIA/Ib MTOJIYY€HHOTO CEUEHHS K TUIOIIAIn O0IbIIOro Kpyra (puc. 69)?
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Pelnenmne:

3
7zl R,[—
4 3
OTHOIIIEHHUE IJIOMIAJAN KPyTra K IJIONMIAJAN MOJIYYEHHOTO CEYEHUsI PABHO — 7 = 7

3aganus 1/l CAMOCTOSITEIbHOTO PellIeHN s :

Pemure 3amaun:

1) [ap, panuyc koToporo paseH 41 1M, nepeceueH IIOCKOCTbIO Ha pacCTOSHUU 9 M OT 1IeHTpa.
BbruuciuTe niomna s noJxy4YuBLIErOCs CEUSHHs.

2) Yepes cepeauHy paanyca mapa MpoBeAeHa NepIeHIuKYIsIpHas K HeMy TIocKocTh. Kak oTHOCHTCS
IUIOIIA/Ib TTOJIyYEHHOT'O CEYeHUS K IUIOIIAAN O0bIIOro Kpyra?

3) Papuyc mapa paBen 63cM. Touka HAXOIUTCS HA KacaTeNbHOM MJIOCKOCTH HA PacCTOsIHUU 16 cM oT
TOukM KacaHus. Haiitu ee kparuaiiiee paccTosiHEE OT TOBEPXHOCTH 11apa.

4) Papuyc mapa R. Uepes KoHell pajuyca IpoBeeHa MIockocTh 1o yrioM B 60° k nemy. Haiitu
IUIOINA/b CEYEHUS.

5) Ha noBepxHocTH 1m1apa qaHbl Tpu Touku. [IpsimonuHeiinble paccTosHus Mexay HUMH: 6 cm, 8 cm u 10
cM. Pagunyc mapa pasen 13cMm. Paguyc mapa pasen 13cm. Haiftu paccTosiHue oT LeHTpa 1mapa 10
TUTOCKOCTH, MPOXOASIIEH Yepe3 3T TPU TOUKH.

KoHTpoJibHbIE BOPOCHI:

Haiite onpeenenue mapa, cheps.

3anummre GopMyIsl monanu cepsl, oobeMa mapa.

[TpuBenuTe MpUMEpPHI B3aHMHOTO PACIIOIOKEHUS c(hephl U MIIOCKOCTH.

IIpakTnyeckas padora Ne 77: Ilpumepsl cumMeTpuii B npodeccun
B pazpabotke
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