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HosicuuTe IbHASA 3aIIUCKA
Metoanyeckrue peKOMEHIAINH K BBITOJTHEHHUIO TPAKTUYECKUX paboT Mo aucuuiinae «MaTeMaTHKay
IpeHa3HaYeHbI JUIsl OPraHu3aliyd CaMOCTOSTEIbHON pabOThl 00Y4aIOIIKUXCs TIEPBOrO Kypca OYHOIO
otaenenus crnenraibHOCTH 35.02.08 DNEKTPOTEXHUYECKHE CHCTEMBl B arpoNpOMBIIIIICHHOM
komiuiekce (AITK).

Y4eOHBIM IJJAHOM Ha U3y4YeHUE AUCHMIUIUHBI OTBOIUTCS 226 YacoB, B TOM YHCIE
npaktudeckue 3aHaTHs — 118 wacom. IlpakTuueckue 3aHATHS SABISIOTCS BaKHOU (hopMoi
00pa3oBaTeNbHOTO Tpollecca M HANpaBICHbl HAa AKCIEPUMEHTAIBHOE TOATBEPXKICHHE
TEOPETUYECKHUX MOJIOKEHUNH U (OpMUPOBAHUE YyUEOHBIX M MPO(PECCHOHATBHBIX MPAKTHYECKUX
YMEHHM, OHU COCTaBJISIOT BaXXHYIO YacTh TEOPETHUECKON U MpodeCcCHOHATbHON MPaKTUUYECKOH
MOJTOTOBKH.

[lepen BBIMOJIHEHHWEM MPAKTUYECKOW PabOTHI MpenojaBaTesieM MPOBOAUTCS HWHCTPYKTAXK,
KOTOPBII BKJIFOYAET LENb 33JJaHHs, €r0 CO/IepP)KaHue, BpeMs BBITIOJTHEHHUS, OCHOBHBIE TPeOOBaHUS
K pe3ylbTaTaM paboThl, KPUTEPUH OLEHKU BHITIOJHEHHS 33JaHUs. BBIMOTHEHUIO MPAKTHUECKUX
3aHATUN TPEALIECTBYET MPOBEpPKa 3HAHUU CTYIEHTOB - UX TEOPETUYECKOW TOTOBHOCTH K
BBIMOJIHEHUIO 3a7aHus. lIpakTudeckue 3aHATHS HOCSAT PENpPOAYKTHBHBINA XapakTtep. PaboTsl,
HOCSIIME PENpPONYKTHBHBIN XapakTep, OTIMYAIOTCS TeM, YTO NMPH UX TPOBEICHHH CTYIEHTHI
MOJIB3YIOTCA TOJIPOOHBIMU HHCTPYKIHUSMHU, B KOTOPBIX YKa3aHbI: LI€JIb pPadOThI, MOSICHEHUS

(Teopm[, OCHOBHBIC XapaKTepI/ICTI/IKI/I), NOPAOK BBITIOJTHCHUA pa6OTLI.

KpnTepnu Ol€cHUBAHMUSA ITPU BBINMOJTHECHUHA HpaKTH‘IeCKOﬁ paﬁoTI)I:

IIpouent
Pe3yJIbTATHBHOCTH OneHka ypoBHS OATOTOBKH Onenka
(%)
91 -100 OTIIMYHO 5
70-90 XOpOIIIO 4
50 - 69 YIOBJICTBOPUTEIIEHO 3
Menee 50 HEYIOBJIETBOPUTEIEHO 2

Bpemst BeITOTHEHMSI TPaKTHYECKOH paboThl cocTtaBisieT 90 MUHYT.
B mpomecce nHCTpyKTaka mperoaBarenb oOpaiaeT BHUMaHHe 00y4alomuXcsi Ha BO3MOXKHBIC
BCTPEUAIOIIUECS TUITUYHBIC OITUOKH.



IIpakTyeckas padora Nel

BxoaHoii KOHTPOJIbL MO MaTeMaTHKe Ha 6a3e 9 Kj1accoB

1 BapuanT
1.Beranenuate: 55 * & 19
8 9
A)7 b) -7 B) 17 r-17
2.Hatitu 15% ot 48
A) 72 |B)7,2 1 B) 0,72 1T)32
3. Cokparuth apo0p (4—h) ;
a’—p2
a+b a+b a—b a—>b
4, YTIPOCTUTH BBIPAKEHUE V. g—Z\/ 1643/, ﬁ;
|A)21 | B)27 | B) 16 'T)10
5. Beraucauts: 7
7-20
b)-L; - T)-71
A) 49 )5 B) - 49 )74,
6. Pemuth ypaBHEHHE 2-3(x+2) =5-2x;
A) 10 b)9 B) 10 -9

7.Haiitn mpoun3Benenne kopHei ypaBHeHus 2x2-9x+4=0;

A) 2

B)- 2

1
B) L

)3

8. Yka3zaTh HanOoJbIIee 1eioe penieHne HepaBenersa  3(3x-1)>2(5x-7);

A)11

B) 10

B) - 11

T)-10

9. HaliTn mumomaab NpsiMOyroJIbHUKA, OJTHA U3 CTOPOH KOTOPOTO 6 cM, a

nuaro”ais 10 cm

A) 60cm?;

b) 28cm?;

B) 48cm?;

T) 16cm2;

10. HaiitH cKkajsspHOE NpOU3BEAEHUE BEKTOPOoB  d (2; -3) u b (-1;4).

A) - 10

B)-3

B) 2

T)-14




BxoaHoi KOHTPOJIL IO MaTeMaTHKe Ha 0a3e 9 Ki1accoB

2 BapuMaHT
1. Beraucnute: 53 * 6 -10
6 7
A)5 b)-5 B) 12 I -12
2.Hatitu 35% o1 12
A) 42 b) 8,2 B) 0,42 4,2
2
3.Coxkpatuth 1pobp ¢+
b2—c2
b+c, B) 2 b+c: B) bc - +C);
4. Y1pocTHTh BhIpakenue 3v 16-44/81+V64
A)-14 b) 2 B) -16 I 10
—5*6—7
5. BerauciuTs: ©
6-13
A) 6 b)-6 B) 36 F)—é;

7.Haiitn mpou3BeneHue KopHel ypaBHeHus 7x2-9x+2=0

A) -2
)7

B)Z

B)-2

)7

8. Yka3arh HanbOosIblIIee 11eJIoe peleHre HepaBeHcTBa S(X+4) <2(4x-5);

A) 10

B) - 10

B) 11

T) 12

9.Haiitu nmomaap nNpsAMOYroJabHHUKA, OJJHA U3 CTOPOH KOTOPOIO 5 cM,

a nuarosHaib 13

CM.

A) 60cm?;

b) 65cm?;

B) 18cm?;

I') 34cm?;

10. HaiiTy CKaIspHOE NPOU3BENEHHE BEKTOPOB: d(2;3) u E(l; -4).

A) 10

B)- 2

B) 2

T)-10




BxoaHoi KOHTPOJIL IO MaTeMaTHKe Ha 0a3e 9 Ki1accoB

3 BapuaHT
1.Beruuciute: 52 *-2 -14
9 10
A) -19 b) 19 B) 14 I -9
2.Haiiti 18% ot 15
A)1.2 b) 2,7 B) 0,27 I 27
2_y2
3.CokpaTtuth a1po0b: *
(x=y)?
- — xTy Xy .
A) )x_+§£/’ b) Zﬁfx’ B) x—y ) 2(x=y)’
4. Y1IpocTUTh BhIpaxeHue 444/ 36-5vV81+/16
A) -17 b) 17 B) -69 73
—5*9—10
5.Bbrunciauts: °
9-17
A)-L -
) B) B) -81 I8l
6. PemuTs ypaBHEHHE 7-4(x+2) =10-3x
A) 11 b) -11 B)9 I -9

7.HaiitTu npousBenenne Kopuen ypaBpHeHus: 2x2-7X+3=0

A) 15

B) 3,5

B)-1;
)6

r-15

8. Yka3arh HauOosbIIee 1eNioe pemieHne HepaBeHeTBa  4(2x-3)>9x-11

A) 2

B)0

B) -2

)1

9. HaiiTn mmomans npsiMOyroJibHUKA, OJTHA U3 CTOPOH KOTOporo 12 cMm, a

nuaro”ais 20 cMm

A) 192¢cm?;

b) 240cm?;

B) 64cm?;

I') 56¢cm?;

10. HaiiTu cKajsipHOE Ipou3BeneHue BeKTopoB d(-5;2) u 5(4; -3)

A) 26

B) -2

B) 0

T)-26




IIpakTuyeckasi padbora Ne2
[ToBTOpeHue: «/lefCTBUTENBHBIE YNCIIA»

HEJIb PABOTbDI:

HOBTOpI/ITB " 3aKpCIUTh 3HAHUA 06yqa}om1/1xc;1 I10 TEMC: <<Hpeo6pa30BaHHe YHCJIOBBIX

1 OyKBEHHBIX BBIPAKCHUI.
MNOPSAJOK BbIIIOJIHEHUSA PABOTbI:
1. C momomIpio clipaBOYHBIX TOCOOUH 1O anredpe MOBTOPUTH:

a) IpaBwJIa NEUCTBUN HaJ OOBIKHOBEHHBIMU JPOOSIMH;

0) GopMYJIBI COKpPAIIICHHOTO YMHOKEHUS,

B) CIIOCOOBI pa3I0KEHNUs BBIPAKEHUS HA MHOXKHUTEIIH;

I') IPaBUJIO COKPAIIEHUS IPOOEH.

2. 3yuuTh ycrnoBHe 3aJaHUH IS IPAKTUIECKOM paboTHI.
3. Odopmuts oTueT 0 padore.

IIpaBuna aelicTBUii HaJ 00LIKHOBEHHBIMH APOOAMM:
c:r+ﬁ_adibﬂ a ¢ _ac ﬂlﬁ_aﬂ;

b d bd : b d bd: b d ke
@DopMyJibl COKPALIEHHOT0 YMHOKECHUS:

(axb) =a*+2ab+b*. a’ —b'=(a+bla-5).

a*tb’ =(atbla’ Fab+b*). (ath) =a’ t3a’b+3ab’ £4°

HpaKTI/I‘{eCKaﬂ 4acTb

Bapuant 1.1. Breruucnute 3HaueHuE

o «.

| Ln

(215-12 | 335455 385157 |- 2 4225
BBIP@KEHHS: " 16/ J 1 _
Fx+10 1Y 5 10
2. Vmpocrute Belpaxenue: .- T23  xXF 5/x-5 x*-25
Bapuant 2.1.  Berunciiute 3Ha4YCHHE BHIPAKEHUSL:
:.-" 1 9 --_I :_." 5 1 1 ".
75:4--3—=3[1-+035-—|:14
6 23 )18 15 )
;L': 1 C2 1 |
2 * 2 3 Y, = 5 ) :
2. Vmpocrure pepaerme: © 1 ¥ L L2y—yT o 2=y

Bapwuanr 3.

1. BrruncinTe 3HaYCHUE BBIPAKCHUA:

11 1 1
4500:15-12-.4-_-25.2_|-4_
L3 2 2} 4
2.  YrpocTuTe BhIpaKeHHE:
2m 2 m+1 1

m —4 m —4 \2m-2 m-1)

10



IIpakTuuyeckasi padbora Ne3

Tema: YpaBHenus u HepaBeHcTBa. (IloBTOpenne)

HEJIb PABOTbBI:

- OOHOBHUTH U 3aKPEMUThH 3HAHHS IKOJIBHOTO Kypca M0 TeMe

Xoxa padoTbl;

1. TloBTOpUTH TEOpPETUYECKUN MaTepUal

2. BBIMOTHUTH HA3HAYCHHBIN BapUAHT

TeopeTuyeckuii MaTepuaJ:
— 3TO PaBEHCTBO, COJEPIKAIIIEe HEU3BECTHYIO BENUUUHY (X).

YpaBHeHue

Pemuth YPAaBHE€HHE — O5TO 3HAYUT HaWTH BCE €ro KOpHH, UJIN JOKa3aThb UX OTCYTCTBHC.

Kopenb ypaBHeHHsl — 3TO 3HaYEHHUE HEU3BECTHOM BEJIMUUHBI X, IPU KOTOPON YPABHEHHUE
oOpailiaercsi B BEpHOE paBEHCTBO.

Tunwv ypasnenuii:
Tun .
F— OO0umii Bujg pumeyanue IMpumepsbl
CopaepKHUT HEU3BECTHYIO ..
. g x+2=3;
JIuneiinoe ax=b BEJIMYMHY X B IEPBOU 2(x+1) 43 (2x—1) =0
CTETICHHU.
ConepKuT HEU3BECTHYIO 32+ 9% — 1 = O
KBaapartHnoe ax?+bx+c=0 | BemuuuHy X BO BTOPOW x—1) (x +2) :’3
CTCICHHU. '
ConepkuT HEU3BECTHYIO E 5; x+l_ 1;
ApobHo - Q) =0 BenMYuHYy X B X 2x
panHoOHAILHOE R(x) 3HaMeHaTesIe APOOHOro 3(x+2)+ " S _ 6
BBIPKCHUS. 2% + 4
CollepKUT HEN3BECTHYIO Y3r 12 =2
Hppaunonais JQ(x) =R (X) | Benmmuuny X moj 3HaKOM X '
Hoe KOpHAL. J2x-5=(x +1).
Ceoiicmea pagencme:
CBoiicTBO IIpumeHeHne K ypaBHEHUIO

Ecm,a=Db, 10 b=2a

Yactu YpaBHCHHA MOXXHO ITOMEHATE MECTaMU, HC U3MCHAA
3HaKMH.




Ecan, a=b, m — mo6oe CrnaraeMble MOKHO IEPEHOCUTH U3 OJIHOM 4acTU ypaBHEHUs
YyHCeI0, TO a *mM=Db +m | B Ipyryro, IOMEHSB 3HaK CJaraéMOro Ha IPOTUBOIOIOKHBIN.

Ecau,a=b, m # 0, To OO0e JacTu ypaBHEHUSI MOXKHO YMHOXHUTh, WIH Pa3JIeIUTh HA
am=bm, a _ E OJIHO Y TOKE€ YUCJIO, OTIIMYHOE OT HYJISI, PABEHCTBO MPU 3TOM
m m HE U3MEHUTCS.

JIuHeiiHbIe ypaBHEHUS

Cooepoicam HEU3BECTHYIO BeJIMYUHY X B NIEPBOM CTENEHU;

Hmerom eIMHCTBEeHHbII1 KOpP€Hb.

Obwuii suo: ax =Db,a#0.
Ipumepoi: 2x+3=5;, 2(x+1)-3(2x-1)=5; 2(x +4)—-5=3(x -4).
Aneopumm pewenus ypasnenus Q(X) = R(X):

1. TlpuBectu ypaBuenue Q(X) = R(X) k Buay ax = b:

a) PaCKpbITh CKOOKH;
0) coOpath craraeMble ¢ X B JICBOW YaCTH ypaBHEHUs, CBOOOIHBIC cllaraeMble — B TIPaBOH

YacTu;
B) PUBECTH MOIOOHBIC CJIaraeMBbIE;

2. Haiitu kopeHb ypaBHeHus 1Mo popmyIie: X = E
a
Ilpumepvl pewienus MuHeUHbIX YPAGHEHUI:
x+3=0; 2x+1=0; 2(x+1)=5; 2(x+1)=3(xx-1),
X =-3; 2x =-1; 2x +2=5; 2x +2=3x-3;
x=-l' 2x=5-2; 2Xx —3x=-3-2;
5 _3. -x=-5;
X=_,
2 X =35;
x =1,5;

KBanparnbie ypaBHeHust

Codeporcam  HeM3BeCTHYIO BeJIMYMHY X BO BTOPO# CTeneHH

Ob6wyuii 6ud: ax? + bx + ¢ = 0, Tae a — kodpdunuenT npu X2, b — ko> UIMEnT NpH X,
¢ — CBOOOTHBIN KOA(D(DUITMEHT.

Tunvl K6aOpaAMHbIX YPAGHEHULL:
noanoe - ax?+bx+c=0
Henonnoe - ax?2+bx=0;¢=0;
ax?+c¢=0;b=0;

npugedennoe — X>+px+q=0;a=1;
Ipumepur: 3x> +2x -1=0; (x + 1)(x—2) =0; 3x2-1=0; 3x’+x=0.

Aneopumm peuwlenus K6aopamHo20 ypagHeHus: IPUBECTH ypaBHEHUE K BUAY:

ax2+bx+c=0, ax? +bx =0, ‘axZ-c=0; X2 + px + q =0;

c=0 B=0;

12



HaWTU ecnua+b+c¢=0, BBIHECTH X ax’ = ¢; 110 Teopeme

JTMCKPUMUHAHT 3a CKOOKHU: x2= ¢ Buera:
D = b2 — 4ac: To X1=1, a
ec D > 0, T0 = . x (ax + b) = 0; x=ir, X1 X2=q,
a
-b+ /D a
x1=2—a; x1=0; X1+x2=-p
_ (ecma =1, To —
-b- D P rae ~ >0
X2= ———; ypaBHEHHE a
2a x1=1, x2=¢)
eci D =0, To x
b ax +b=0;
2a w=-2

ecim D<0, To a

KOpHEH HeT

Jpo0HO — panuoHA/IbHbIC YPABHEHHUS

Cooepoicam  HeU3BECTHYIO BeJIMYUHY X B 3HaMeHaTeJie IPOOHOr0 BbIPasKeHUsl.

Q(x)

O6wuii 6u0: % =0, R(x) #0.
3.5, 3 2. 3x+6
Ipumeprr: _ =9 ; R : X+0 _p.
X x+1 X X

Aneopumm pewienus ypagHenus
S(x) _ B(x)
P(x) T(x)

| crtoco0:

Q(x)

1. TlpuBecTtu ypaBHEHHE K O0IIEMY BUIY m = 0 s 3TOrO:
X
a) IEpPEeHeCTH IPOOHOE BBHIPAKEHUE U3 MPABOM YaCTH B JIEBYIO;
0) mpuBecTH IpoOH K 00IIeMy 3HaAMEHATEITIO;
2. Yucnutens 1podu NpUPaBHATH K HYITIO, pemuTh ypaBaenue: Q(X) =0;

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

Aneopumm pewienus

S(x) _ B(x)

P(x)  T(x)
Il cioco®
[To cBO¥CTBY MPOMOPLIUH, TIEPEMHOXKHUTH KPECT Ha KPECT:
YHCIUTENb JIEBOI JpoOHM HA 3HAMEHATEIh PaBoOi JPoOH, a 3HAMEHATEIb JICBOH IpoOu Ha
YHUCIIUTENb IPaBOH 1podu;
2. Pemuth ypaBHenue S(X) - T(X) = P(x) - B(X).

3. Haiitu O/13: P(x) # 0. T(x) #0;

13



IIpumepul pewienus ypasHenuii:
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x+2

3:5 3x+6:0. 3x = ;< 3xox=(x+1)-(x+2);
x x=2 x+1 X
5x =3 3x+6=0; 32 = X2+ 2x +X + 2
x=6; 3x =-6; 3x2-x%-3x-2=0;
5
O/13:x #0. X =-2; 2x%—3x—2=0;
Ortser: x =0,6. O3:x—-2#*0. D:32—4-2-(-2):9+16:25;
X #2; X1:3+5:2; XZ:E:-]_.
2.2 2-2
OtBer: X = -2. O3:x+1#0 x = -1;
x #0. x #0.

OtBeT: X = 2.

CDOpMy]lbl COKpAW€eHHO20 YMHOINCEHUA.

(a+b)®=a®+2a%h + 2ab? + b¥;
(a-Db)® =a’- 2a%b + 2ab? - b3,

(a+b)?=a%+ 2ab + b
(a-b)?=a?-2ab +b?
(a+b)(a—b)=a’-Db?%

Pemenue cucrem ypaBHeHHM i
MeTto ci1o:xeHune

[Tpu pemieHnn CUCTEMBI ABYX JIMHEHHBIX YpaBHEHUH ¢ IByMsI IEPEMEHHBIMU CIIOCOOOM
CJIOKEHMSI TOCTYMAIOT CIIEIYIOIINM 00pazoM:

a®—b%=(a—Db)(@®+ab + b?);
a® + b= (a+b)(a®- ab + b?);

- YMHOKAIOT NOWIEHHO YPAaBHEHUSI CUCTEMBI, TIOJ0UPAsi MHOKUTENHN TaK, YTOObI KOAPPUIIUEHTHI

npu OJIHOM U3 NEPEMCHHBIX CTAJIN IIPOTHBOIIOJOKHBIMU YU CJIaMHU, CKJIAAbIBAKOT ITIOYJICHHO JICBLIC

H IIpaBbIC 4aCTH ypaBHeHI/Iﬁ CUCTCMBI, PCHIAIOT MMOJTYUYUBIICCCA YPABHCHUC C OJIHOM nepeMeHHoﬁ

MeTtoa MOoACTAHOBKH
CyTb MeTO/1a IOJICTAHOBKHU:
BbIpa3zuTh 0J1HY NepeMeHHYI0 uepe3 IpYryro U3 J000ro ypaBHEHUs CUCTEMBI.
IToacTaBUTh MOIY4EHHOE BBIPAXKEHHUE B IPYTO€ YPABHEHUE CUCTEMBI U PEIIUTh, KaK OHO
YpaBHEHUE C O/IHOM HEM3BECTHOW MEPEMEHHON. 3Has O/IHY IEPEMEHHYI0, HAalTH APYTYIO U3
HCXOJIHOTO ypaBHEHUs. MeTOT IT03BOJISIET CBECTH PEIIECHUE CUCTEMBI K PELIEHUIO OJJHOTO

YpaBHCHUA C OAHHUM HEU3BCCTHBIM.
Pemenue HepaBeHCTB

HepaBeHcTBO — 3TO BRIpakeHUE, coiepkKalllee HEM3BECTHYIO BEMUYUHY (X)
M 3HAKH HEPABEHCTB >, <, <, 2.

Pemmntn HEPABECHCTBO — OTO 3HAYUT HaWTH BCE €ro peICHUA, HJIM JO0Ka3aTb UX OTCYTCTBHC.

Pemienue HepaBeHCTBA — 3TO BCE 3HAYEHUSI HEM3BECTHOW BETMYMHBI X, IIPU KOTOPBIX
HEpaBEHCTBO OOpaIiaeTcs B BEPHOE HEPABEHCTBO.

15



Tunwt HepaeéeHncme:

Tun HepaBeHCTBa O0mmii Bujg IIpumeuanue IMpumepsbl
Conepxut HEM3BECTHYIO | X +2 <3;
Jlnneiinoe ax>b BEJIMUMHY X B TICPBOK 2x+1)+3(2x-1)>
CTCTICHHU. 0
ConepKuT HEM3BECTHYIO 2
@ 3x“+2x-12>0;
2 ;
KBaaparnoe axc + bx + ¢ <0 | Benmuunny X BO BTOpPOif (x—1)(x+2)>3.
CTEIEHHU.
CoaepKUT HEU3BECTHYIO 3 <5; r+l >1;
JApobHo - Q(x) <0 BEIMYMHY X B X 2x
panMoHa/IbHOE R(X) 3HaMeHarese ApoOHOro 3(x+2)+ x=95 <6
BBIPAKEHUS. 2x + 4

Ceoiicmea nepagencme:

CBoiicTBO IIpyMeHeHne K HEPaBEHCTBY

Yactu HCpPaBCHCTBA MOKHO ITIOMCHATH MECTaMH, U3MCHHUB

Ecau,a>b, 10 b<a.
3HaK.

CrnaraeMple MOKHO MNEPCHOCHUTD U3 OJIHOM YacTu

Ecan, a > b, m — 11060e
HEPaBEHCTBA B IPYTyI0, TOMEHSB 3HAK CJIaraeMoro Ha

YHCI0, TO a tm>b +m.

MIPOTUBOIIOJIOKHBIN.
Ecan,a>b,
m>0 toam>bm. a >_b Ecnu 06e yactu HepaBeHCTBa yMHOKUTD, WM PA3JIEIUTh HA
OJIHO U TOYXE MOJIOKHUTEIbHOE YHCII0, HEPABEHCTBO IPU ATOM
) M M | he usmenntes.
’ a b | Ecma 00e yacTi HEpaBEHCTBA YMHOXHTh, MJIM PA3JEIUTh Ha
m<0,roam<bm, = < | onno u Toxke OTPHIIATEILHOE YK CIIO, 3HAK HEPABEHCTBA MPHU
m m

9TOM HM3MCHHTCA Ha HpOTHBOHOJ’IO)KHBIfI.

JInHelHbIe HEPABEHCTBA
Cooepoicam ~ HeM3BECTHYI0 BeJU4YUHY X B EePBOii CTENEHH;
Obwuii suo: ax>b,ax<b, ax>b,ax<b,a#0.
Ipumepwi: 2x +3>5; 2(x+1)-3(2x-1)<5; 2(x+4)-5>3(x-4).
Aneopumm pewenus nepasencmea Q(X) > R(X):

3. IIpuBectu HepaBencTBO Q(X) > R(X) K BHIy ax > b:
a) PacKpBITh CKOOKH;
0) coOpath craraembie ¢ X B JIEBOM YaCTH HEPABEHCTBA, CBOOOIHBIC CllaraeMble — B MMPABOM

qacTH;
B) IPUBECTH MOJOOHBIE CllaraeMBbI€;
4.  pazpenuTh 00e YacTH HEpaBEHCTBA HA KO (UIUEHT a,
eciu a > 0, TO 3HaK HEpaBEHCTBA HE MEHACTCA: X > _
b
ecnu a < 0, TO 3HaK HEPaBEHCTBA MEHSETCH: x< _.
a

b b
5. 3anummTe OTBET B BHJIe MHTEPBaNA: X € ( _: o0), wn X € (-0, _)-
a a

IIpumepyl pewieHus TuHelHbIX HEPABEHCMS.!
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x+3<0; 1-2x<0; 2(x+1)=5; 2(x+1)<3(x-
X <-3; -2x <-1; 2x +2>5; 1);
x € (-o0; -3). x>1; 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; x).

KBaaparHbie HepaBeHCTBA

Cooepoicam  HeM3BECTHYIO BeJIMYUHY X BO BTOPO# CTeNeHu.

O6wuii 6u0: ax?+bx+c>0,
rzie a — KO3 OHUIMEHT IpH X2, b — K03 BUIHEHT IIPH X, ¢ — CBOOOTHBIH
KO3 PHULIHUEHT.

nonnoe - ax?+bx+c<0;

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

npugedennoe — X>+px+q>0;

Ipumepwr:  3x°+2x-1>0; (x+1)(x—-2)>0; 3x2—-1<0; 3x2+x<0.
Aneopumm pewienus K6adpamnozo Hepasencmea ax> + bx + ¢ >0:

Pemmuts kBagpatHoe Hepasenctno ax? + bx + ¢ = 0;

2. OTMETUTD Ha JTy4e KOPHU KBAJPATHOTO YPABHEHUS X1 > X2, = o

4, BBI6p8.TI> HHTCPBAJI, COOTBCTCTBYIOH_[I/Iﬁ 3HAKy HCPABCHCTBA:

N v+

...>0 - HHTEpBaJ CO 3HAKOM «+»; —>
... <0 - HHTEpBAJ CO 3HAKOM «-».

IIpumepvl pewienus K6adpammuvix HePABEHCMSE.

3x2+6X <0; 9-x2>0; 2x%2+3x+2<0;
3x2+6x =0; 9-x2=0; 2x%+3x+2=0;
3x (x + 2) =0; x?=09; D =Db%—4ac=9 + 16 = 25;
X1=0; x+2=0; X = 43; -b+ /D -3+5 1
Xz = -2, X1 = v = =—
S A “T 2 —4 72
> - -b- -3-5
-2 0 Ortser: x € (-3; 3); X1 = —ﬁ = =2
Orsert: x € [-2; 0]; 2a -4
} Y Y i | -
-0,5 2 "
OrtBeT: X € (- 0; -0,5)U(2; ).
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IMpakTnyeckas padora Ne3

Pemenne panuoHaabHbIX YPABHEHUI U HEPABEHCTB

1 2 4 5 5 6
Peruure Perunre §p06H0- Pewuts npoOHO-NHHEHOE Pemre npoOHO-nMHMHEIHOE Pemte cucremy Pemnre cucremy
KBaJApaTHOC JIMHCHUHOC o
YpaBHCHUC HCPABCHCTBO JIMHCUHBIX HCPABCHCTB HCPABCHCTB
YpaBHCHUEC YpaBHCHUC
_y2 3x—-2<0 2—-6x>4
X+8x-33=0 x .2 * 5 -8 X=X x>1 X2 —6X 550
x=1 x+2 X—2 X+2 x°-4 33X =2 L L
) 3 4 5 1 3+ X 42X$5 lx2—2x—320
x-11x+30=0 - = — = -1 —— 20
x+1 x-1 X+3 3-x x-3 2X° + X Xx+3>0 5-x<1
2 2 x—2<0 3-4x<5
x2-6x-135=0 & 1,1 _x-2 X" =36 4 I
Xx—4 x+4 X Xx+1 x*+x 2 +1 15x > 1 X —4x+3<0
3x -6 X X 49X — x? 2x =7 X2 -3x-220
x%-19x+88=0 x5 = = >0 X-3>0 ﬂ( <1—x
X—2 X+2 (x-1)(x+2) x-1 x+2 Ix -3 l B
4x 5 6 2 X+ 4 1+ x 4x+2<0 3-4x>5
2 — 2 -5 £ _ X+4 _1+X
X“+4x-32=0 = — =2- < - 2 _
X+3 3-x X2 -1 x-1 X +1 X% + 3x LX> 3 X7 - 7x+6>0
3 6x <2 Jx2—3x—530
5x%-16x+3=0 X _ S t 3.1 X -49% 59 )
Xx—3 x+1 X+2 X—-2 4-X 7 2% -3 Xx-5>0 |5<3-x
_ 3 _ 2x—-320 3-x<4
7324 9x42=0 X _ 3 _2x-1_ 22x+1 X 9XSO o1 2 By 450
X=1 Xx+2 X+2 x+1 x +3x+2 Wy L
2 4x 2 X—4 1 _ ﬂMXSS 42—x£5
5x2-8x+3=0 =" 4 - 5-X ;
x—3 x+1 4 2 12x X —2x (X—7)220 LX—1<O X2 +3x—-4>0
4 3X - 2 _ 3x-2>0 XZ +5x—-2<0
6x°-7x+1=0 = 3 — 2X _ -6 X 9S0 4x <1 4 -x>1
X+2 x-2 x-1 x+2  (x-1)(x+2) 2x -11 (5
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IIpakTnueckas padora Ne4

Tema: «Ilimomaau miockux puryp»
Heusb: [IpuMeHUTH 3HAHKS, YMEHUS U HaBBIKA 00YyJarouxcsi, chOpMUPOBAHHbIE IPU U3YUEHUHN TEM

IUTaHUMETPHUH.
H3yuums meopemuueckuii mamepuan.

Mopsiiok BHINOJHEHUS
O3HaKOMUTBCA C TEOPETUUECKUM MaTE€PHUAIoOM U PELICHNEM 3azad .
W3yunth 00pasiipl peLIeHHbIX 3aa4.
BEIMONTHUTE PaKTHYECKYIO paboTy.
CreaThb BEIBOI,.
OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI

o s wDNE

Teoperuyeckas 4acTh

OcHOBHBIC BHUABI TCOMCTPHYCCKHUX (I)I/Il“ypi
a

A [} ()

P=4a 2
& P =6a
b
b a
Cc
P = a+b+c P =2(a+b) P = atb+c+d

ITnomans, o6o3HaueHue: S. EAUHULIBI M3MEpPEHUs: MM?, cM2, M2, M2, ...

@opMyJIbl TUIOIAAEH MHOTOYTOJIbHUKOB:

Yemebipexy201bHUKU.

= b

=

- 3

a

TPEYTOJIbHUK

I1nowjadb mpeyzo1bHUKa

| —
1 1
M‘S=_a'h‘ "L\ i
2 2
a




Kpyr

R — paauyc;

MeTp;
D — HapyxHubi#t aua-
Merp;

S ==R?
| — nnauna okpyxHoets. |l = 27R
T — BHYTPEHHH# Paauyc; | § — #(R? - r?)
R — HapyXHblit paauyc;
d — BHYTPEeHHWIA Aaua- S= %(Dz —d?)
S = 2npd

[Maowans yacTv Koapla:

= PRt
e = —5— — cpemnii(S = ‘,’5%‘(‘)(122 -r?)
paanyc,
6 = R— r — wupuna|S = %%(D2 - d?)
KOAbLA;
Q@ — UEHTPaNbHLIA yron|S = %p&
4acTH Koabua (B rpany- 1
cax).
IIpakTH4YecKas 4acThb.
1 BapuaHT 2 BapuaHT
1. Haitnure miomanas Gurypsl 1. Haitaure momans Gurypsl
2cem Jem 3cm
5¢cm
So
™ 1cM
4cm
1cm 10cm
8 cm 2cm
2 cm
2cMm 3cm
8 cm 10cm

2. Ha xneruyaroii Oymare HapHCOBaHO JBa
kpyra. [Inomans BHyTpeHHero kpyra pasHa 1.
Haiinure momaas 3amTpuxoBaHHON QUTYPHI.

Y
ﬁﬁﬁﬁﬁ\‘Zj
\EEERr |

4

T T T

2. Ha xnetuaroit 6ymare HaprCOBaHO JBa Kpyra.
[Inomanp BHyTpeHHEro Kpyra pasHa 9. Haiinu-
T€ IO/ 3aIITPUXOBAHHOM (DUTYpBI.

3. OcHOBaHHE CaJI0BOTO JOMHKA —
npsAMoyrossHUK 6x8 (M). Kpeia HakiioHeHa nox
yrioM 45° k ocHoBanuto. HaliguTe miomanp
KpHIIU. B 0TBeTe yKaxxuTe mpuOIMmKeHHOE

3. OcHOBaHHE CaJIOBOTO JJOMHKA —
npsMoyrosibHUK 8x10 (M). Kpbiiia HakioHeHa oA
yriom 45° k ocHoBanuto. HalinuTe miomans
KphId. B oTBeTe ykakuTe MpuOiIrmKeHHOS




3HaYeHHUe, PABHOE IIEJIOMY YHCITy KBaJpPaTHBIX
METPOB.

3Ha4YeHHE, PABHOE IIEJIOMY YHCITy KBaJPaTHBIX
METpPOB.

4. Haitnure miomais JISCHOTO MaccuBa (B M2),

4. Haitnure miomaap JIECHOTO MaccuBa (B M2),

N300pa’KCHHOT0 HA IIJIaHE C KBAPAaTHOM CETKOMN
1x1 (cm) B macmTade 1 cm — 200 m.

n300paKEHHOTO Ha IIaHe ¢ KBaAPaTHOH CEeTKOM
1x1 (cm) B MmacmTabe 1 cm — 200 M.

1w

Tem

CneJaiiTe BLIBO.

KonTposbHbIe BONPOChI (OTBETUTH MUCHBMEHHO).
1. Kak o0o3nauaercs momans?

2. C noMotsko Kakoi (popMyIbl BRIYUCITUTH IIIOMIAs KpyTa?
3. Kakwue BbI 3HaeTE CIUHUIIBI U3MEPEHHUSI TUTOIIA U ?

Ilpakmuueckaa padoma Ne5: YucnoBas GpyHKUIUS

Tema: UncnoBas QpyHkuus, e€ cBOWCTBa U rpaduKH.
Heun: [IpuMmeHeHne 1 3aKpeIUIeHNE 3HAHUM U YMEHUH K PEIICHUIO 3a1a4.

1 papuanr.
6) y=4x* =Tx+10

1. Haiitu oGnacth onpenencuus GyHKnuu: a) V=
x+2

2. Jlokazatk, 4to GyHKIUs neproaudeckas ¢ nepuogom T: y=sin2x, T=m=n

3. BbIsicHUTS, sBIISICTCS JIU JaHHAS QYHKIUSA YETHOM MM HEYETHOI: y = X SIN X

(x2 + 4, ecrux <1
4. TloctpouTs rpaduk GyHKIINHM, 33[aHHOM: a) popMyIon Y = 9
|5, ecriu x >1

6) omucanmem: [ (f) = [1; 7] , f(7) = 1, f(X) = x? mpu 1< x <2 , y= f(X) yObiBaeT Ha
npoMexyTke 2 < x <7

5. Ha pucyHke >XMpHBIMHM TOYKaMH [TOKa3aHa 11€Ha 0JI0BAa HA MOMEHT 3aKpbITHsI OMPIKEBBIX
TOproB Bo Bce paboune auu ¢ 14 o 28 uronst 2008 roga. ITo ropu3oHTaNN yKa3bIBAalOTCS YMCIa
MecsIIa, TI0 BEPTUKAIU — I1eHa TOHHBI oj10Ba B gosutapax CIIA. [{ns HarmsgHOCTH )KUPHBIE TOYKH
Ha PUCYHKE COeMHEHbI IMHUeH. OnpeennTe Io PUCYHKY, KAaKOTo YUCIIa 1eHa 0JI0Ba HA MOMEHT

3aKPBITHA TOPTOB ObllIa HAMMEHBIIIEH 32 JaHHBIN epuoa.



24300

24100

23900

23700

23500

23200

23100

22900

22700

22500

14

21

22

23

24

25

28

N

2

1. Haiitu oGnacts onpenenenus GyHKIuu: a) V=

BapHAHT.

6) y=%x" +4x-5

X —

X -
. Jlokasats, 4To (yHKIHS neproaudecKas ¢ mepuogom T: ¥ =C€0s _, T = 4n

2

3. BbIsscHUTS, sBIsieTCs 11 AaHHas GYHKIHs YETHOM WM HEYETHOM: y = X + Sin X

(1-x2, eciu x <1

4. Tloctpouts rpaduk QyHKIMH, 331aHHOM © a) hopMysIoil  y = {

1= 3, ecu x >1

0) oncanuem: /] (f) = [-3; 3], E(f) : f(X) <0, dynkuus u€rHas, Bo3pacraet npu X < 0, yObIBaeT

npu x >0

5. Ha PUCYHKC JKUPHBIMH TOYKaMH IIOKa3aHa IE€Ha O0JIOBA HA MOMCHT 3aKPbITHA 6I/Ip)KeBI)IX TOProB

BO Bce paboune quM ¢ 3 mo 18 cents6ps 2007 roaa. ITo ropuzoHTamM yka3bIBaoTCs YUCIA MECSIA,

110 BCPTUKAJIN — II€HA TOHHBI OJIOBA B JOJUIApaxX CIIA. I[J'ISI HarJBIAHOCTH KUPHBIC TOYKU HA

PUCYHKC COCIUHCHBI JIMHUEH. OnpenenI/ITe 10 PUCYHKY HaI/I6OJ'II>I_Hy10 HCHY OJIOBA HAa MOMCHT

3aKpBITHS TOProB B YKa3aHHbIN niepuo (B gosuiapax CIIIA 3a ToHHYy).
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Ilpakmuueckaa paboma Ne6: Yenvt u ux usmepenusn
Lenb: popmMupoBaHUE HABBIKOB ONPEICICHHS MEPHI YTIIOB.

TeopeTnyeckuii MmaTepuaJ

FGOMGTDI/ILICCKI/If/'I YT'OJI — 3TO YaCThb IIJIOCKOCTHU, OrpaHUYCHHAs ABYMA JIYy4aMH, BBIXOAAIINMUA

U3 OJIHOM TOYKH — BEPUIMHBI yriia (puc. 1).

o >

v/

1
B kauecTBe eIMHUIIBI U3MEPEHUSI TE€OMETPUUYECKUX YIJIOB MPUHAT Tpajayc - 1acThb
180

Puc. 1

pa3BepHyTOro yria. KoHKpeTHble yribl U3MEpSAIOT B Ipajycax ¢ HOMOIIBIO TPAHCIOPTHPA. YTIIBI,
MOJTy4YaloIuecs IPU HEMPEphIBHOM BpAICHWH, YJOOHO H3MEpATh C IMOMOIIBI0 TaKUX YHUCEN,
KOTOpBIE OTOOpakanu OBl caM MpOILECC IMOCTPOSHHMsS yria, T. €. BpamleHue. Ha mpakTuke yribl
IIOBOPOTA 3aBUCAT OT BPCMCHHU.

Jomyctum, 4to 3aduKCUpOBaHbI BEPIIMHA yTJia U OJUH U3 00Pa3yIOMIUX €ro JIy4deil, a BTopon
Jayd OymeT Bpamarbcs BOKPYr BepwHHBL [lomywaromumecs yriel OyAyT 3aBHCETH OT CKOPOCTH
BpamieHuss 1 BpeMeHHU. [loBopoT Oyner ompenensThCs IyTeM, KOTOPBIH MpOWAET Kakas — JIM0o
(buKCUpOBaHHAS TOYKA ITOJABHIKHOTO JIyda.
Ecnu paccrosiHue TOUKH OT BEPIIMHBI paBHO R, TO mpu BpalieHnn Touka JIBUKETCS 10 OKPYKHOCTH
panuyca R. OTHoOLIEHHE MPONHAEHHOTO MyTH K paanycy R He 3aBHCHUT OT pajauyca U MOXeT ObITh
B3STO 3a Mepy yriia. UHCIEHHO 3Ta Mepa paBHA IyTH, MPOWIECHHOMY TOYKOH IO OKPYKHOCTH

eAMHUYIHOTO paaunyca (puc. 2).

v

Puc. 2

Pa3BepHYTHIN YroJl U3MEPSIETCA MOJOBHUHOW JJIMHBI €AMHUYHON OKPYKHOCTH. DTO YHCIO

obo3Havaercs OykBoi . Uucmo =3, 14159265358 ...

1o T ~ 0,017 1 1 pad.= 0 =57,206°.

180 T

B reorpaduu, acTpoHOMHUH U JPYTUX MPHUKIATHBIX HAayKaX HMCIONB3YIOT JIOJIU I'PalyCcoB —

1 1
MUHYTY U CEKyHIy. MuHyTa —3T0 __ I'PaAyCa, a CeKyHJa—  MHHYTBI.
60 60



1)
(1) NER

1'=| [=00003 1= =l [°=0,000005

160 ) \60) 3600 )

1 pao. =57,296° = 57°17'45’

180
Ilpumep 1. Belpazum B rpamycax 4,5 pax. Tak kak lpao.= __, To
T
4,5 pao.=4,5- 18_0= 810 ~ 258°.
T i
Ilpumep 2. Haiinem pagumanHyro Mepy yrima 72°. Tak kak 1°= 17;_0 pad., TO
T
72°=72- ao. ~1,3 pao.
180° P P
Bripasum B paauannoii Mepe yrast 30°, 45°, 60°, 90°, 270°, 360° :
30°= - 30°=" 60°= ™ 60°=" 270°0= ~270°=31
180° 6 180° 3 180° 2
450 - T 450 =" goo= T 90°=" 360°=  -360° = 21
180° 4 180° 2 180°
Yupaxuenus

1. HaiinuTe rpagycHyto Mepy yria, paJuaHHas Mepa KOTOPOro paBHa:



Ne 1 Bapuant 2 BapHaHT
1 T T
9 5
2 5m n
12 4
3 n 3T
5 4
4 41 3
5 2
5 T 7
3 6

1. Haiigute paguaHHyto Mepy yria, TpajycHas Mepa KOTOPOro paBHa:

Ne | 1 Bapuant 2 BapUaHT
1 135° 45°

2 36° 15°

3 150° 215°

4 240° 72°

5 360° 330°

IIpaktuyeckas pabora Ne7: TPUT'OHOMETPUYECKHUE ®YHKIIUN

I_ICJ'ILZ (I)OpMI/IpOBaHI/Ie HaBBIKOB HCIOJIb30BaHMUS CBOMCTB TPUTOHOMCTPHUYICCKUX (I)YHKI_II/Iﬁ

IpH peoOpa3oBaHUM BBIPAKEHUI.

TpI/IFOHOMeTpI/I‘lCCKI/Ie (I)YHKI_[I/II/I OIPECACIIIOTCA € ITOMOUIBIO KOOPAWHAT Bpamalomeﬁcsl

TOYKH.

OTrmeTM Ha ocM X cllpaBa OT HaydajJa KOOPAMHAT TOUKY A4 W NPOBEIEM 4Yepe3 Hee
OKPY>KHOCTB C LICHTPOM B TO4Ke O . Pannyc 04 HaspiBaeTcs HavanbHbIM paguycom. IIpu nosopore
IIPOTUB YaCOBOM CTPEJIKU CUUTAIOT YroJl IOJIOKUTEIbHBIM, IIPU IIOBOPOTE 10 YACOBOM CTPEIIKE —

OTPUIIATETBHBIM (pHC. 3).

Teopernyeckuii MaTepHaJl

[Tpu moBOpOTE HA yron O HAYANBHBINA PaUyC OA MEPEXOAUT B paauyc OB .

N\

Puc.

A

o ~«o

A1
3

X

b/
B

Puc. 4




Onpeoenenue: CuaycoM yria O Ha3bIBacTCS OTHOIICHWE OpJMHATA TOYKH B K JUIMHE

paguyca (puc. 4).

Onpeodenenue: Kocunycom yria O Ha3bIBAaeTCS OTHOIIEHHE aOCHUCCH TOUYKH B K JITMHE

panuyca (puc. 4).

Onpeoenenue: TanrencoMm yria O,  Ha3bIBACTCS OTHOLICHHE OPJIUHATHI TOYKH B K e

abcrucce.

Onpedeﬂeﬂue: Kortanreacom yrjia O Ha3bIBACTCsA OTHOIICHUE a6cunccm TOYKU B K €&

OpAMHATE.

3Haku TPUT'OHOMETPUYCCKUX (1)YHKI.IHI71 OnpecaACIAIOTCA B 3aBUCUMOCTH OT TOIrO, B Kakoi

YEeTBEPTH JIEKUT paccMaTpuBaeMblil yroi. | uerBepTs — OoT 0° A0 90°, |l ueTBepTh — OT 90° 1O 180°

, 1l getBepTh — OT 180° 7O 270°, IV WeTBepTh - OT 270° 1O 360°.

3HaKM cUHYycCa

3HaKH KOCHHYCa

yA yA
900 9Q°
|1 " nlr
180° + + s 180° + 0o .
1|1V / 360 v 360°
—| - — |+
2700 2700

3HAKH TAHIeHca U

KOTaHIeHCa
yA
90°
1|1
0
10 - |\
» X
i |11 360°
+ |-
270°

HpI/I HN3MCHCHHUH YyI'Jla Ha IEJI0C YNCIIO0 060pOTOB 3HA4YCHHUE CMHYCA, KOCHUHYCA, TAHI'CHCA 1

KOTaHICHCAa HC U3BMCHUTCA.

Ipumep 1: Haiinure snauenue Sin(-810°).

Pemenne:  sin(—810°) = —sin(720° + 90°) = —sin 90°

-1.

Ilpumep 2: Onpenenure 3HaK cos52°. Pemenue: Yroa 52° - yrois nepBoi 4eTBEpPTH, 3HAUUT

c0s52° UMEET 3HaK +.

Ynpaxuenus

1. Ompenenure, Kakoi 3HaK UMEIOT sino , COSAL , tgo. H ctgol :

a) o = 48°;

0) o =137°;

2. Ormpenenute, Kakoi 3HAK HMEIOT TPUTOHOMETPUIECKHE ()YHKITHH:

sinl179° cos 280°

B) o = 200° ;
T) o = 306°.

tgl45°



Ctg359° sin(- 75°) sin109°

— 2 Y
€0s140° cos(~ 116°) cos(- 26°)
tg500° c0s 315° tg(—lO )

Omnpenenure, yriiom, KaKol 4eTBEPTH SIBJIIETCS yroJl O , €CIIH:

a) sino. >0 " cosa. > 0

0) sina <0 1 cosa >0
B) Ctgat <0 u sino < 0;

OmnpenennTe 3HaK BHIPaKECHUS:
a) sin100° - cos300° ;
6) sin190° - tg200° ;

HaﬁHHTC 3HAYCHUC BbIPAXKCHUA:

r)tga <0 u cosa > 0

B) C0S 320°- ctgl7°;
r) tg170°- cos 400° .

sin(— 300) cos 405°
tg(— 9000) ctg1110
MaremaTu4ecKuii JUKTAHT
B-1 B-2
1. Cunyc-oT0 ... 1. Kocunyc — ato ...
2. Tanrenc —»o7o0 ... 2. Kortanrenc —»To ...
3. YT0m 38° - yroi ... YeTBepPTH. 3. VYrom 189° - yroia ... 4eTBEPTH.
4.Yron -179° - yroi ... 4eTBEPTH. 4. VYrois - 79° - yroia ... 4eTBEPTH.
5. ¢tg259° umeer 3HaK ... 5. 19239° umeer 3Hax ...
6. cosll4° MMEET 3HAK ... 6. sin 89° UMEET 3HaK ...
7. sin390° = .. 7. sin290° = ...
8. cos(~150°) = ... 8. cos(—30°)=..
9. 1g480° = .... 9. 1g390° = ...
10. ctg(—660°) = ... 10. cig(—765°) = ...

IIpakTnyeckas padora Ne§: OCHOBHBIE TPUT'OHOMETPUYECKHUE
TOXIECTBA

Lenb: hopmMupoBaHHE HABBIKOB MCIIOIB30BaHUS OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKJIECTB
pu IpeoOpa30BaHUM BBIPAKEHUH.

Teopernyeckuii MaTepual
sin?x+cos?x =1

) 2 _

sin t9°x+1= cos7x
tgx = sin x

COS X

COS X

ctgx =



ctg?x +1

[

X M3 =W;m

tgx - ctgx
=1



OTH paBEHCTBA HA3bIBAIOT OCHOBHBIMU TPUTOHOMETPUUYECKUMH TOXKACCTBAMHU.
Ilpumep 1. Yupocturte BeIpaxkenne 1— cos? X.
Pewenue:  Wcmomb3yem — amst  pemenus  Qopmyiny  Sin X +cos? X =1.

1- c0s? X = sin2 X + cos? X — cos? X =sin? x

o 4 T
Ilpumep 2. HalinuTte 3HaueHMeE tgo. , €CIIM COSOL =— _, <O <T.
5 2
. V1—cos? x
P “tga = st x in 2 2 in 2 2
ewenue 9o =___ , sin?x+c0s° X=1 = sin?x=1-C0s* X = sinx=
COoS X

(4 \Il_m \|25—16 o 3
= sinx= 5) = 5= 25 =\25=_
5

_sinx _53 _3( 4)_ 35 3

|
5) 54 4

fga

0

COS X 5

|
oo



IIpakTH4eckas 4acThb

B-1
1. sin? x+cos? x =...
2. ctgx=...
3. tg’x+1=..
4, sinx-ctgx =...
1-sin®x _
5. COS X
6. HaiinuTe 3Ha4eHue tgo , €CIU SiNoL = —3_, 31 <o <2m "
> :
B-2
1. 1gx-ctgx = ...
2. tgx=...
3. ctg?x+1=..
4. tgx-cosx = ...
5. tg(—x)-ctgx+sin® x =...
6. Haiimure 3HaueHne ctgo, , ecomm SINOL=—"_, T <a < .

J1 2

KonTposabHbie Bonpocskl
1. B kaxom ciydae QpyHKUHS MEHSETCS Ha KOQYHKIUIO?
2. B xakom ciydae pyHKUIUS HE U3MEHATCA?

3. Kak onpenensiercs 3HaK GyHKIAHA?



Ilpakmuueckasn paooma Ne: ®OPMYJIbI IIPUBEJIEHUSA

Lenb: popmMupoBaHue HaBBIKOB UCIOJIb30BaHUS (DOPMYIT IPUBEACHUS IIPU MPEOOPa30BaAHUH

BBIPAKCHUM.

TGOPQTH‘leCKI/Iﬁ MaTepuaJl

Ecm B ckoOkax (90°i(x) U (270°i0t), T0 (yHKIUA MeHseTcs Ha cxoiHywo. Ecmu

(180° ta ) I (360° ta ), TO (PYHKIHS HE MEHSCTCS. 3HAK pe3yibTaTa ONpEJCNseTcs 10 3HAKY

JIEBOU YacTH.

Fx) | x
R _y Tox T —X T+ X 3_TE_X 3_TE+X 21T — X 27 + X
2 2 2 2
sin x COS X COS X sin x —sin x —COS X —COS X —sin x sin x
COoS X sin X —sin x —COS X — COS X —sin x sin x C0S X C0S X
tgx ctgx |- ctgx |— tgx tgx ctgx |- ctgx |— tgx tgx
ctgx tgx — tgx — ctgx ctgx tgx tgx — Cctgx ctgx
Ilpumep 1. Hailinute 3HaueHue (:038—7T .
8 br +2 6 g 2 2
cos* =cos( n+27 ) =cos(—n +—n\ =cos(27c+ 21} - cos " _(3n-m) (3t m)
| T e
| |
3 . 3 J 3 3) 3) 3 \ 3 ) (3 3)
1
= cosl(n _n \| — cost =
L 3) 3 2
Ilpumep 2. Haiinure 3HaueHue sin 300° .
Pemerme: $in 300° = sin(90° + 210°) = c0s 210° = —
2
IIpakTHyeckas yacTpb
1. HaiinguTe 3HaueHNE BHIPAKEHUS:
Ne 1 BapuanTt Ne 2 BapMaHT
1 sin 240° 1 sin 315°
2 sin 330° 2 cos120°
3 cos /n 3 sin AT
6 3
4 tg300° 4 ctg(- 225°)
5 cos(~ 210°) 5 sin(—150°)




2.  YHOpocTuTe BBIpaXKECHUS:

1 BapuaHT 2 BApHAHT
cos(— x)-cos(180° — x) sin(n_+ x)-sin{( x+2n )\
sin(~ x)-sin(90° + x) tg(m - X)'COS T+ X

2

Ilpakmuueckan paboma Nel(): Peruenye TPUTOHOMETPUUECKUX YPaBHEHUI

[{esb: 3aKpENUTh YMEHUS U HABBIKUA PEUICHUS 3a]a4 10 Teme: «PemeHue
TPUTOHOMETPHUYCCKUX ypaBHEHHI BUIa COSX=4a, SINX=a, tgXx=a, ctgx=a».

MeToauueckue YRazaHnus:

YpaBHEHHUE ®opMmya o01Iero penieHus YacTtHble pelieHus
a=0; 1;-1
cosX =a ae [-1;1] 1) cosx =0
_
X=+ arccos a + 2zmn , neZ = T n, neZ
2) cosx =-1

X= T +27n, neZ
3)cosx =1

X= 271N, neZ

ypaBHEHUE ®opmyna o011ero penieHus YacrtHble penieHus

a=0;1;-1




II

sinx=a ae[-1;1] 1)sinx=0
X = (-1)narcsin a + zn, neZ X=7n, neZ
2)sinx=-1
x=— [I2 +27nn, neZ
3)sinx=1
X=— [12 +2nn, neZ
tg x =a a— moboe

X = arctg a + «n, neZ

3amaHusd NI NPaKTH4YeCKO padoThI:

YPOBeHb
Pemmts ypaBHEHUSA:

Pemmts ypaBHEeHUS:

a) cosx =0; 6) cos 2x = ¥3;
6 2
r) COSk = — ¥2;
2 2

Pemute ypaBHeHus:

B-1 B-2
cosx =0 1cosx=1
COS X = i 2 | cos x =23
2
cosx=—Y 3|cosx=—"
2 2

23 + 4cos x=0 4 124/2 + 4cos x=0
sinx = 1; sinx = -3

2 2
tgx:—s3L§ 6 | tg x++/3=0.

YPOBeHb

B)COS 2x + 1) =1,
3

1) cos 4x = 0.




a) cos(IT+ x) = sin (- —) 6)2cos +1 = O B) 2cos( +x) =VZ;
r) cos(IT+ x) = sm n) 2- cos —+/3=0.

3 Haiiaure kOpHH ypaBHEHHs 2-cos X + V3= 0, mpuHagIexKaIme
otpesky [0; 2I1].

4  Haiinute kopHU ypaBHeHHs 2-COS X —1= 0, mpuHajexarime
OTpe3Ky [—r; 2m].

Ilpakmuueckasa padoma Nel I PermieHue TpUrOHOMETPUYECKUX HEPABEHCTB

Henab: 3akperuieHre yMEHU U HABBIKOB IIPU PEILICHUU 33/1a4.

MeTtoguuyeckue peKOMeHAAUN

Omp.

HepasenctBa, coneprkaiue nepeMeHHYI0 1Mo 3HAaKOM TPUTOHOMETPUYECKON (PyHKIIHH,
Ha3BIBAIOTCS

TPUTOHOMETPUUYECKHUMH.

[Ipu penieHnM TPUrOHOMETPUYECKUX HEPABEHCTB UCIIOJIB3YIOT EAMHUYHYIO OKPYKHOCTb.

3adaua  PemuTh HEPABEHCTBO COS X > o

y4
MZ
M
P(1;0)
0 1 x
2
MI

ITo OMpEACIICHUIO COS X — 3TO abciycca TOYKH €qUHUYHON OKPYXHOCTH. A6CL[PICC}’, paBHYIO E , AMCKOT

5 1
JIB€ TOYKHU €IMHUYHOU OKpykHOCTH M1 u M2 . AGcuuccy, 6obinyto > UMEIOT BCce TOYKU M nyru
€IMHUYHON OKPYKHOCTH, JIesKallie npasee npsamoit MiMa . Takum o6pa3om, pelieHHsIMH HEPaBEHCTBA

| T V4
cos X > E SIBJISIFOTCSI BCE YMCJIA X M3 IPOMEKYTKAa — 3 <x<—.
T V4
Bce penienust JaHHOro0 HEPABEHCTBA — MHOXKECTBO HHTEPBAJIOB — ? +2m<x< ? +2mne”’

V4 V4
Omeem: —g +2m<x< ? +2m,ne”Z



PemnTh HEepaBeHCTBO Sin x 2 - %

» OpaMHATY, He MEHLIIYIO —%, HMEIOT BCe TOYKM AYrH

M MM, exnununoit okpyxuocTn (puc. 82). Iloaromy
pelIeHMAME HepaseHCTBA s8in x 2 —% SABNAIOTCA 4HC-

na X, NPUHAANEXKAUIME TPOMEKYTKY —% <x< -76—".

Bce pemenusa ZaHHOIO HEPABEHCTBA — MHOMKECTBO OT-
Pe3Kos Puc.82

_g+2nn<x<16’i+21m, nel2 <

OTMeTHM, 4YTO BCe€ TOYKH OKPYXHOCTH, JexKauiHe
HuKe npamoit M, M,, iMe0T OPARHATY, MEHLIIYIO —-;—

(puc. 82). IloaTomy BCe umcaa x e(-—; -5) ABJA-

6

JOTCH PelIeHUAMH HepaBeHCTBA sin x < -%. Bee pemre-

HHA 2TOrN0O HepaBeHCTBA — WHTEPBaJBI

(-éﬂ +2nn; —5+21m), neZ2.
6 6

IIpakTHuyeckas padora
Tema: Pemenyie TpHroHOMETPUYECKHX HEPABEHCTB.
Heas: [Ipumenenne 3HaHUi NpU PELICHUY 3a/1a4.
1 BapuaHur.
Pemnth HepaBeHcTBA:

1) cosx < 73 & 2 cosx272 ¢ B) sinxsé; 4) sinx>—+/3 5) sin3x>—%

IIpakTH4Yeckas padoTa
Tema: Pemienyrie TpHroHOMETPUYECKHX HEPABEHCTB.
Hean: [IpumeHeHne 3HaHMii IPU peLICHUH 3a/1a4.
2 BapHaHT.
Pemuts HepaBeHcTBa:

1) cosx > 73; 2) cosxST2 : 3) sian%; 4) sinx <—+/3 5) sin3x<—l



Ilpaxkmuueckaa paboma Nel2. ®OPMYJIbl CJIOKEHUSI

Henb: popMupoBanne HABbIKOB UCI0JIL30BAHUs (POPMYJI CJI0KEHHS IIPH NPE0OPA30BAHUN
BbIPasKeHM M.

TeopeTudeckuii MaTepuaJl
KocuHyc cyMMBI JBYX YIJIOB PaBE€H MPOU3BEACHUIO KOCHMHYCOB 3THX YIJIOB MHUHYC
IIPOU3BCACHUC CUHYCOB 3TUX YIJIOB!:
cos(X + y) = c0s X - C0s Y —sin X -sin y
KOCHHyC Pa3HOCTH ABYX YIJIOB paB€H IIPOU3BCACHHUIO KOCHMHYCOB 3THX YIJIOB IIJIFOC
IMPOU3BCACHUC CUHYCOB 3TUX YIJIOB!:
cos(X — y) = COS X -COS y +5in X -sin y
CI/IHyC CYMMEI JIBYX YIJIOB PaBCH IIPOU3BCACHUIO CUHYCA MEPBOT'O yI'Jla HA KOCUHYC BTOPOT'O
IUTFOC TPOU3BCACHUEC KOCUHYCA MEPBOTO yIJIa HAa CUHYC BTOPOI'O:
sin(X + y) = sin X Cos y + €S X -sin y
CI/IHyC PAa3HOCTH ABYX YI'JIOB paBC€H IMPOU3BCACHUIO CHHYCA IICPBOI'0 yIjla Ha KOCUHYC
BTOPOIO yIJIa MUHYC IIPOU3BEICHUE KOCUHYCA [IEPBOTO yIila Ha CHHYC BTOPOIO yria:
sin(x - y) = sin X-cos y — Cos X -sin y .
I/ICHOHBByﬂ (I)OpMyHBI CJIOKCHUA IJIA CHHYCAa U KOCHUHYCA IMOJIYy4Yar0TCA q)OpMyHBI CJIOKCHUA

JJIs TaHI'CHCA U KOTaHI'CHCA:

tg(x + y) = tgx + tgy ctg(x + y) = ctox - ctgy -1
1-tgx - tgy ctgx + ctgy

tg(x - y) = tgx — tqy ctg(x - y) = ctgx - ctgy +1
1+tgx-tgy ctgx — ctgy

IIpumep 1. Beruncaure cos15° .

Permenue: peacTaBuM 15° B BHUJIE pasHoCcTH 45° — 30° . Torna

c0s15° = cos(45° - 30°) = cos 45°-cos 30° + sin 45°-sin 30° = \/Z.\/ b o= .
2 2

IIpumep 2. YIpocTUTE BBIPAKECHUE COS(X + y)+ COS(X - y).
Pemenue:

cos(x + y)+ cos(x — y) = C0s X - COS y —Sin X-Sin Y +C0S X - COS Y +Sin X-sin y = 2€08 X - C0S y



Ynpaxnenus

1. C HOMquLIO Popmyn croxeHus npeodpasyiite BEIpaXKeHHE:
cos +B

o)

()

2) sin
")
ienEaAN

P
3

2. YIpocTuTe BhIPaKEHUS:

1) sm?a +B)\ sino. - cos B
2) sin cosa
\6 ) 2

sin(o. + B )- cosa - sin f

3)

sin(o - B )+ cosa -sin f
cos(a — B )- 2sina -sin B

4)

2sinct - cos B —sin(a - B )

3. HaiinmuTe 3HaUeHUE BBIPAKCHUS:
1) co0s107° -cos17° + sin107°-sinl17°
2) c0s36°-cos 24° — sin 36° -sin 24°
3) sin 63°-cos 27° + cos 63° -sin 27°

4) sin 51°-cos 21° — cos51° -sin 21°

KoHnTposabHbIe BOIPOCHI
1. Yemy paBeH KOCHHYC Pa3HOCTH ABYX YIJIOB?
2. Yemy paBeH KOCHHYC CYMMBI JIBYX YTJIOB?
3. Uemy paBeH CHHYC CYMMBI IBYX YTJIOB?

4. Yemy paBeH CHHYC Pa3HOCTH JIBYX YIJIOB?



Ilpakmuueckaa paboma Nel2. ®OPMYJIbI CYMMbI U PASBHOCTH
TPUTOHOMETPUYECKNUX ®YHKIIUA

Henb: ¢dopMupoBaHHE HABBIKOB HCIHOJB30BaHUS (OPMYJIT CYMMBI MU Pa3HOCTH IPHU

peoOpa3oBaHUU BBIPAKEHUN.

Teopernuecknii MmaTrepuan
CyMmMa CHHYCOB JIBYX YIJIOB paBHA yIBOGHHOMY IIPOM3BEICHUIO CUHYCA MTOJIYCYMMBI 3TUX

YTJIOB Ha KOCUHYC UX IMOJYPAa3HOCTHU

. . . o+ a —
sina. +sin B = 2sin b -C0S b

2 2

Paznocts CHHYCOB IBYX YyI'JIOB paBHA YABOCHHOMY IIPOU3BCACHUIO CUHYCA ITOJIYCYMMBI 3TUX

YTJIOB Ha KOCUHYC UX IOJTYPa3HOCTHU

-B a+f

sina —sin 3 = 2sin < -C0S
2 2

CyMMa KOCHHYCOB JIBYX YIJIOB paBHa yIBOCHHOMY IIPOU3BEJICHUIO KOCHHYCA MTOJIYCYMMBI

9TUX YTJIOB HA KOCHMHYC UX IMOJYPA3HOCTH

a+f a-—f
cosa. + CosP = 2cos -COS

2 2

Pa3zHocTh KOCHMHYCOB ABYX YIJIOB paBHa B3ATOMY CO 3HAKOM «MHHYC» YABOCHHOMY

HpOI/I3B€I[CHI/IIO CI/IHyca HOJ'IYCYMMI)I 9TUX yTJ'IOB Ha CI/IHYC ux HOJ'IypaSHOCTI/I
a+pB na—B

Si
2 2

sin(x+y)

COSX-COSY

sin(x — y)

COS X - COS Y

cosa — CosP = —2sin

CyMmMa TaHreHCOB AByX yrios: (gX +1gy =

Pa3HOCTh TaHTe€HCOB ABYX yrioB: tgX—1gy =

IIpumep 1. Beruncnure  sin10° + sin 50° .

Pewenue:

10° + 50° 10° - 50°
-COS
2 2

sin10° + sin 50° = 2sin

= 2sin 30°-cos(— 20°) = 2 1 c0s20° = cos20°
2

Ilpumep 2. Beruucnure cos 90° — cos 30° .

Pemenue:

€05 90° — cos 30° = —2sin 90°+30 .sin 90°-30

= -2sin 60°-sin30°= 2. ;3 1__ 3
2 2 2 2 2



YnpaxHenus

1. IlpencraBbTe B BUJIC IPOU3BEIACHUS:

1) sin 40° +sin16°
2) sin 20° —sin 40°
3) cos 46° — cos 74°

4) cos15° + cos 45°

5) sin 2 +sin®
5 5
1

9) tg25° +1tg35°

+ COS

10)tg " —tg "
57 10
2. JIOKaKUTE TOKIECTBO:

sin 2x + sin 6x

1) cos2v+costx = tgdx

2)  sin87° —sin 59° —sin 93° + sin 61° = sin1°

3)  c0s115° — cos35° + cos 65° + cos 25° = sin 5°

o ok~ wnE

KoHnTposabHbIe BOIPOCHI

Yemy paBHa CymMMa CUHYCOB?
Yemy paBHa cymMMa KOCHUHYCOB?
Yemy paBHa pa3HOCTb CUHYCOB?
Yemy paBHa pa3sHOCTb KOCUHYCOB?
Yemy paBHa CyMMa TaHT€HCOB?

Yemy paBHa pa3HOCTb TAHI'€HCOB?



Ilpakmuueckas paboma Nol4: ®OPMYJIbI IBOMHOI'O YIJIA

Lenb: ¢opmMupoBaHue HaBBIKOB HCIHOJB30BaHUS (GOpMYyNT JBOWHOrO  yria
peo0pa30BaHUU BbIPAXKECHHI.
TeopeTnyeckuii MmaTepuaJ

. 2tgx
sin 2x = 2sin x -cos X C0S 2X = €0S? X —sin? X tg2x = g
1-tg2x
Ilpumep 1. YipocTuTe BbhIpaKEHHE sin 2x
COS X
Pemenne: SN 2X _ 28IN X-COSX _ 54 o
COS X COS X 5
COS2X
IIpumep 2. YIIPOCTUTE BBIPAXKCHUE __ .
Sin X + COSX
cos2x  cos? x—sin2x _ (cosx —sin x)-(cos x +5sin x) _ in x
Pemenne: . - - . = COSX™ .
SINX+COSX  sin X+ COS X Sin X + COS X
Yupaxkaenust
1. Ynopocture BoIpaskeHUSI:
1 sin 2x
) YTV —COSX
) C0S 2X +5in? X
sin2x .
3) —sin x
0S2X COS X
4) +sin x
2c0s? X
5) sin 2x
COS X

2 2
6) (1—tg x)«cos X
2. JloKaXKHTe TOXKICCTBA:

1) 1—(sinx—cosx)’ =sin 2x
2) ctgx —sin 2x = ctgx - cos 2x
3) (sinx+cosx)* —sin2x =1
4) 4sin x -cos X -C0S 2X = sin 4x
5) sin 2x —tgx = cos 2X - tgx

6) (ctgx — tgx)-sin 2x = 2c0s 2X

npu



IIpakTyeckas padora

B-1

. . TC TC .
Ynpocrute Boipaxerns; SINX_ sin -cos” , 1— 082X +sin 2x

sin 2x 8 8 1+ cos2x +sin 2x
tg75°
1-tg275°"

Breraucnure: 2sin15° -cos15°

B-2

. X X ;
YIpocTuTe BBIPAXKEHHUS: C0S% X — COS 2X , SIn__-COs COSX—sIn X

2 2 C0S2X

g™

Breranciure :M , 8

2c0s50° 1-tg2 "

Ilpaxkmuueckas padoma Nel5: «AkcruoMbl CTEPEOMETPUH U CIEICTBHS U3 HUX». «[lapajuiesbHOCTh
MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE”

[{enb: 06001I€HNE U CUCTEMATH3alMs] 3HAHUN yJaIUXCs, TOTYYEHHbIX IPU U3YUYE€HUU TEMBI.

Xo1 padoTHL.
1) Kakue ¢urypsl B CTEpEOMETPUH SIBISIOTCS OCHOBHBIME?

2) 1. Kakuie TOUKM MPHHAISKAT TNIOCKOCTU? | OTBETHI:
2. Kakue Touku He mpuHaJyIekat
MJIOCKOCTH? 1. Toukwu

MMpUHAJIC)KANEC IMTITOCKOCTU

>< 2. Touku
/ \ He NPHHAIEKAIIME IOCKOCTH

3) OObscHHUTE, TOYEMY IITATUB UMEET BCEr0 TPU TOUKU OMOPHI?

4) YeTpIpe TOUKH HE JISKAT B OJHOM TIOCKOCTH. CKOJIBKO TIOCKOCTEH MOYHO IMPOBECTH Yepe3 TPOHKHU
aTux Touek? Caenante puCyHOK.
Pewenue:




5) JlokaxuTe, 9TO BCE BEPIINHBI YETHIPEX yrOJIbHUKA TPUHAIICKAT OJJTHOM TUIOCKOCTH, €CITU
BBITIOJTHSETCS OJJHO U3 CIEAYIOIIUX YCIOBUM:

1. AmaroHanu 4ETHIPEXYTOJIBHUKA MTEPECEKAOTCS;

2. IepeceKaroTCs MPOIOJIKEHHS IBYX €0 HECMEXKHBIX CTOPOH.

Jloka3arenbCcTBO:
1.

6) Crosip mpoBepsieT, JIe)KaT JTU KOHIIBI HOXKEK CTYJIa B OJIHOM IJIOCKOCTH, ITPH MTOMOIIH JIBYX HUTEH.
OObsicHHUTE, KaK OH DTO Aeiaaer?
Pemenne:

7) Ha mockoctu OL oT™Me4eHbl Tpu Touku A, B, C, He nexaniue Ha ogHoi npsmoi. Touka D He

MPUHAUICKUT TIOCKOCTU OL. OmpeaenuTte, siBnsieTcs au yeTbipexyronbHuk ABCD Tpamnenueit.
Pentenue:

[TapamenpHOCTh IPSAMBIX, IPSIMON U INIOCKOCTH

1) Chopmynupyiite onpeneneHie napaiienbHBIX IPAMBIX B IPOCTPAHCTBE

2) Ilo naHHOMY 0Opa3sLy OIIIIIIITE BCe BO3MOKHBIE CIIOCOOI OCTPOEHIIA IIOCKOCTII 11 cl1enaiite
PHCYHKIL

‘Iepea AB€ napallie/IbHBIX IPAMBIE MOKHO
TMPOBECTII MJIOCKOCTH II TIPIITOM TOJIBKO O/IHY.

NIt

4) TTo o6pasiy 3amaun Ne2 OMUIIATE TPH BO3ZMOKHBIX CIydast B3AMMHOTO PACIIOJIOKEHHS MTPSIMOK |
TUTOCKOCTH B MIPOCTPAHCTBE U CIIENANTe PUCYHKH.



[/

5) ChopmynupyiiTe IpU3HAK NapaieIbHOCTH IUIOCKOCTEH B IPOCTPAHCTBE.

6) [lanbl ABe mapauiebHbIe TIOCKOCTH. Yepe3 Touku A U B o1HOM MI0CKOCTH MIPOBEICHBI
napajuieNibHbIe MPsMbIe, TIEpeceKarolre APYTyIo IIOCKOCTh B Toukax A1 u Bi. Haiiaute nnuny orpeska

A1B1, ecnu AB=a. Cnenaiite pucyHOK.
Pemenue:

7) VKaxuTe 10 PUCYHKY CIy4ail B3aMMHOTO PACIIOIOXKEHHUS MPSAMBIX B IPOCTPAHCTBE.

1. A. CKpenHMBaroIrecs mpsmble.

2. B. Ilepecekaromuecs npsiMble.

/

C. IlapannenbHble IpsSMBbIE.

Ortsert: 1 , 2 3

OreHKa:



Ilpakmuueckaa padoma Nel6: «B3anMHoe pacnosiosKeHne ABYX NPSIMbIX B

NMPOCTPAHCTBE.
Ieab: oTpaboTaTh HaBBIKK paclo3HaBaTh HA YEPTEkKaxX PA3IMYHBIE CIIy4ad B3aUMHOIO PACIIONIOKEHUS
MPSIMBIX, UCIIOJIB3Ys (POPMYIIUPOBKY OIpPENEICHHM , IPU3HAKOB U CBOMCTB PACIOIOKEHUE IPSIMBIX U
IIPUMEHEHNE IPU3HAKOB U CBOMCTB MPU PELICHUM 3a]1a4.

IIpakTHyeckas 4yacThb
I.Conep:xanue padoThI:
OTBETUTH Ha BOIIPOC U BBIIIOJHUTH PUCYHOK.
1.IlpsMpie M © N JEXaT B OAHOM MIOCKOCTU. MOTYT JIM 3TU MPSIMBbIE TIEPECEKATHCSI, OBITH
napajyuieIbHBIMU, MOTYT JIM OHU CKPEIIUBATHCS?
2. [Tpsimbie b u ¢ mepecekarores. Kak pacnosioxena npsimast b oTHocurespHO mpsimoit d, ecnu clld?
3. Hanbl ckpemuBatoiuecs npsambie ¢ U d. Kak MoxeT ObITh pacnosnoxeHa npsiMasi C OTHOCUTEIBHO m,
ecau m || d?
4. Tlpsmbie b u d nepecekarotcs. Kak pacrionosxena npsimasi b OTHOCUTENBHO ¢, eciu ¢ 1 d
nepeceKaroTcs?
5. lanbl ckpeluBaroluecs npsambie m u n. Kak MoxeT ObITh pacronoxkeHa npsiMasi m OTHOCUTEIBHO
IPSIMOH C, €ciiu C U N MepeceKaroTcs?
I1. BEINOJSTHUTE PUCYHOK U 3aIIOJIHUTDH TaOJIHILY.
B xky6e ABCDA1B1C1D11ouka M — cepenuna B1C1, F — cepenuna D1C1, K — cepenuna DC, O — Touka
nepeceueHus nuaronainei ksaapara ABCD.

[Ipsimble B3anmHO€ pacronoxeHue npsiMbIx

1 AA1 u CCy

2 A1C1 1 B1D1
3 A1C1 u C1D1
4 A1M u CCy
5 A1D u DCy

6 A1C1 u BD
7 AiCu AC

8 AB u D:C
9 A:1C u BB
10 A:Du AB
11 AiMu BC
12 AiM u BK
13 C:K u BiF
14 C10 u AB1
15 A1O u B:D

KonTposabHbIe BONPOCHI

1. Y10 usyuaer crepeomeTpusi?

2. Kakue cymiecTByIOT OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE?

3. Kakue akcHOMBI CyIIECTBYIOT B CTepeoMeTpun’?

4. Kakue creicTBUS U3 aKCHOM CYIIECTBYIOT B CTEPEOMETPUU?

5. Kakue npsiMbie B IpOCTpaHCTBE HA3BIBAIOTCS MapalIeIbHBIMU?

6. Kakue npsimple Ha3bIBalOTCS CKPEIIMBAIOLTIMHUCS ?

7. Kakue npsimble B IPOCTPAHCTBE HA3BIBAIOTCS MEPIIEHIUKYISIPHBIMU ?



Ilpakmuueckaa paooma Nel7: llepneHAUKYJISIPHOCTh MPSMBIX M IUIOCKOCTEH

IIPOCTPAHCTBE
Hean:
1) VYMeTb NpUMEHSATH ONpENeNICHHs, IIPU3HAKNA M CBOWCTBA MEPIICHAMKYIISIPHBIX MPSIMBIX 1
IJIOCKOCTEH B IPOCTPAHCTBE TPH PEIICHUU 3a]1a4.
2) Co3znaTh yCAOBHUS IS PA3BUTHSI YMEHHSI YCTaHABJIMBATH CIMHBIC OOIIME MPU3HAKU U CBOMCTBA
1IEJIOT0, COCTABJIATH TIJIaH JACSITSIBHOCTH MPU PEIICHUH 3a/1a4.
3) Bocnuranue TMYHOCTHBIX KAUECTB MOCPCACTBOM Pa3BUTUA UHAUBUAYAJIbHBIX ITO3HABATCIIbHBIX
MHTEPECOB M CIIOCOOHOCTEH.

TeopeaneCKuﬁ MarepuaJi:
1. Onpeuenenne: I[Be MMPAMBIC HA3BIBAIOTCA HCPIICHAUKYIAPHBIMU, €CJIM OHU IICPECCKAIOTCA 11O

MPSIMBIM YTJIOM.

2. Omnpenesenue: [Ipsamas, nepecekaroias MmioCKOCTh, HA3bIBACTCS NEPIEHINKYISIPHOUN 3TOM
TJIOCKOCTH, €CJTH OHA TIEPIICHANKYIISIPHA JTF000U TIPSIMON, KOTOpast JISXKHUT B JAHHOU TUIOCKOCTH H
MIPOXOAUT YEpe3 TOUKY ePEeCECUCHUSI.

m |®

c
o A

3. Omnpenesienne: J[Be nepeceKaronyecs MIOCKOCTH HAa3bIBAIOTCS MEPIIEHANKYISIPHBIMU, €CIIN

TPEThA IINIOCKOCTD IIEPIICHAUKYIIIPpHAA HpHMOfI MEPECCUCHUU ITHX IIOCKOCTEH MNEePEeCCKacT UX II0

MEPIEHIUKYIISIPHBIM IIPSIMBIM.

Teopema: (pHU3HAK NEPIEHAUKYISIPHOCTH NMPSMBIX B TpocTpaHcTBe) Eciu iBe nepecexaromuecs
IpsiMble NApAJJIeIbHbI COOTBETCTBEHHO JIBYM MEPIEeHIMKYJISIPHBIM NPSMbIM, TO OHY TOKe

HNEPIECHINKVJISDHDLI,

Teopema: ( mpu3HAK NEPICHAUKYISIPHOCTH MPSIMON K TUIOCKOCTH B MpocTpaHcTse) Ecan
IPAMAS NEPHECHINKYISPHA IBYM NEePECeKAIONINMCH NPAMBIM. JICKANNUM B IJIOCKOCTH

TO OHA NMEPIEHINKYJISIDHA Q!aHHOﬁ IIJIOCKOCTH,

CaoiicTBa HNEPHNECH/IUKVJISIDHOCTH HEHMOﬁ U IIJOCKOCTH,

l° Eciau niockocTh NeprnenInKyApHA OIHON M3 JIBVX NMAapaiiedbHbIX NPAMBIX. TO OHA
IEePIEHINKYIIPHA K APVIOM.




Z ° ﬂBe NPAMDBIEC, NCPINCHANKYJISAPHbLIC OgHOﬁ W TOM K€ IJIOCKOCTH, AP AJAJICIAbHbI.

a B

Teopema: (nMpu3HaK NEPHECHANKYIISIPHOCTH IJIIOCKOCTEH B pocTpaHcTBe) EC/u NI0CKOCTh
IPOXO/INT Yepe3 NPSIMVIQ. NePIeHIHKYISIPHYIO roii MJI0CKOCTH, TO 3TH IJIOCKOCTH

HEPINECHINKVISAPDHDbI.

3apaua: [Ipsmeie AB,AC u AD nonapuo nepnenaukyisipusl. Haiiaute otpesok CD, ecinu 1)
AB=3cm., BC=7¢cm.,AD=1,5cm. 2) BD=c., BC=a., AD=d.

1) PaccmoTpuMm AABC

C AC =+BC? — AB? = J49-9 = J40

Paccmorpum AACD

DC=+AC?+AD? = J40+2.25 = [42,25 =65

DV NB
2) AABD AB? =c? —d?
AABC AC2=32 -¢% +(?

AACD DC=+va%2—-c?+2d?

3anaua: BepxHue KOHIIBI IBYX BEPTHUKAIBHO CTOSIIUX CTOJIOOB, YIaJICHHBIX Ha PACCTOSHUU 3,4M
COeIMHEHBI NepekiIa uHoi. Bricota ogHoro cronba 5,8Mm., a ipyroro 3,9M. HailauTe AIUHY

MepeKIauHBbI.

A
. B AC=AA;1-CA;1=58-3,9=1,9
2
AB =+BC? + AC? =[342+1,9 =.1156+3,61~3,9(M)
5,8 3,9

=




3agaua: 113 Touek A u B, nexamux B IByX NEPHEHAUKYISIPHBIX IIIOCKOCTSIX, OMYIIEHbI
nepneHaukyysipel AC u BD Ha npsimyto nepecedenus miockocted. Haiinure niuny otpeska AB, eciu

AD=BC=5m, CD=1m.

a

A D
Hano: ol AC LCD /
BD1CD B
Ae o, Bep C 5
AD=BC=bm
CD=1m
Haiitu: AB

Pemenne:

1) paCCM.A ACD, »c=90°

AC=.25-1=+24=2J6
2)pacem. AACD, ZACD = 90¢
AB=25 124 = /49 = 7(n)

3apaua: Halinure pacctosiHue OT cepelHbl oTpe3ka AB 110 miiockocTu, He epeceKaronen 3TOT
OTpE30K, €CIIU paccTosiHUE OT ToOUukH A u B 110 miiockoctu paBubl 7,4 cm 1 6,1 cMm.

Hano:AB¢a C AB, AC=CB,
AAI=6,1cMm, BBI=7,4cMm.
Haiitu:CC|=?

Al Ci Bl

Pemenne:
Paccmorpum AAIBBI-Tpamnenus, T.K. AAIJ-(x, BBlJ‘(X, TO AAl || BBI
CClI- cpenusist TMHUS Tpanenuu
cCp= ML+ BB 61 +27,4 ~ 13,25 _ 6,75 (cw)




3agaua: Touka A HaXOAUTCA HA PACCTOSIHUM OT BEPLIMHBI PABHOCTOPOHHETO
TpEYrojbHUKaA CO CTOPOHOH a. Haiinure paccTosHUE OT TOUKU A 10 IJIOCKOCTH TPEYTOJIbHUKA.

Hano: A ABC
AB=BC=AC=g; SA=SB=SC=a
Haiitu: SO-?

A B
O
C
Pemenue:

a 2

OBZRZﬁ Paccmotpum A SOB <0=90° SO=+/SB? —OB? = i
IlpaKTuyecKas 4acrb:

1 BapuaHT \ 2 BApHAHT \ 3 BapuaHT \ 4 papuaHT

1. Ilpsmeie AB,AC u AD nonapno nepneHaukyisipusl. Haiinure orpesok CD, ecnu:

AB=6¢cMm, BC=14cwMm,
AD=3cMm.

BD=9cMm, BC=16¢cmMm,
AD=5cwm.

BC=8cMm, AD=2,5¢cm,
BD=4,5¢cmM.

BC=6.5¢cMm. AB=1,5¢cM,
AB=3cwM.

2. Yepes Touku A u B nipoBesieHbI psMble, IEPIEHIUKYISIPHbIE MJIOCKOCTHU &, IEPECEKAIOIIHE €€ B

Toukax C u

D cooTBeTCTBEHHO. Haiigurte pacCcToAHNUEC MCKIAY TOUKaAaMHU AuB y H OTPE30K AB He epeceKkacT

IINIOCKOCTH &, €CJIN:

AC=3m,
BD=2M,CD=2,4Mm .

AC=6Mm, BD=3Mm,CD=4M

AC=10m,
BD=5M,CD=12Mm

AC=9Mm, BD=3Mm,CD=8M

3. Haiiaure paccrosiuue ot cepennHbl oTpe3ka MN /10 MI0CKOCTH, HE EPECEKAIOLIEH ITOT OTPE3OK,

€CJIN paCCTOSAHUC OT TOUYKHU MuN J0 IIJIOCKOCTHU PAaBHBI:

MM1=4,5; NN1=5,5 ‘

MM:1=7,4; NN1=5,6 ‘

MM:=2.8; NN:=6,8 |

MM:1=4,3; NN1=5,8

4. U3 touek A u B, nexxamux B IByX NEPIEHIUKYISIPHBIX MIIOCKOCTAX, OMYIIEHbI IEPIIEHIUKYIISPHI
AC u BD nHa npsmyro nepeceuenns miockocted. Haiinure nnuny otpeska AB, ecnu:

AC=6Mm, BD=7m, CD=7w™

AC=3M,BD=4m, CD=12\

AD==4m, BC=7wm,
CD=1m

AD=13m, CD=CB=5m

5.CTOpOHBI paBHOCTOPOHHETO TPEYTrOJIbHUKA PABHBI
a. Haitaure paccTositHue 10 MIOCKOCTH TPEYTOIbHUK
OT TOYKH, KOTOpast HAXOAUTCS HA PACCTOSIHUU B OT
KQKJIOM U3 €ro BepIINH.

5.PaccTosiHMsI OT TOUKM A 10 BEpIIMH KBajapaTa
paBHbI a. HaliguTte paccTosHUS OT TOUKH A 110

IJIOCKOCTH KBazpara. Eciu cropoHa KkBazpara paBHa|
B.

a=3M, B=2M.

a=2v/ 3M, B=5M.

a=10m, B=23m. |

a=5m, B=2M.

KoHTpoJbHbIEe BONIPOCHI:

1. Kaxkue npsiMple B IpOCTPAHCTBE HA3bIBAIOTCS NEPIIEHIUKYISIPHBIMUA?



BepHo nu yrBepxkaeHue. UTO «epreHIUKYIIIPHBIE IPSAMBIE JI€KaT B OAHON IIIOCKOCTH»?

B xakux ycnoBusX npsimMasi IEPIEHANKYISIPHA K TNIOCKOCTH?

B oxpyxaromieid 00CTaHOBKE HaliUTe MPUMEPHI Ha CBOMCTBA MEPIIEHAUKYISIPHOCTH MPSIMOU U
IIJIOCKOCTH.

5. Kaxkue nminockoctu Ha3pIBatOTCS NEPIIEHIUKYISIPHBIMUA?

N

Ilpakmuueckan padoma Nel8: TIpsimbie U TIIOCKOCTH B TIpodeccuut
Ienw: nokazaTh HEOOXOAUMOCTh 3HAHUN O MAPAJIICIIBHOCTH AJI1 TEXHOJIOTA
Xon pabGoThI:
1. TBopueckoe 3ananue. Co3aTh NPE3EHTALHUIO 10 TEME

Ilpakmuueckasa pavooma Ne 19,20: UncnoBsie NOCIEI0BATEIBHOCTH U UX CBOMCTBA.
[lonsiTHE TIpeiena YUCIO0BOM MOCIEI0BATETLHOCTH

He.]'lb: MNPUMCHUTH YMCHUA 110 BIIAACHHUIO HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX IIOHATHSAX MaTEMaTUYECCKOIO
aHaJIn3a U UuX CBOﬁCTBaX, BJIaICHUC YMCHHUEM XapPAKTCPU30BATh ITIOBCACHUC (1)YHKI_II/II‘/'I, HCIIOJIB30BaHHUC
IMOJIYYCHHBIX 3HAHUM AJI O CAaHUA U aHaJIn3a PCajIbHbIX 3aBHCHUMOCTECH

i’iag!aﬂne:
| Bapuanrt Il Bapuanrt
1. ITocnenoBaTeNbHOCTH 33/1aHa CIIOBECHO. HanuimTe nepBbie A€CATh YWICHOB MOCIEI0BATEIbHOCTH
a) HATYpaJIBHBIX YUCEIl, KPATHBIX 5 a) HATypaJbHBIX YUCEIl, KPATHBIX 3

0) crenenel uncia 2 ¢ HaTYpaJbHBIMH TIOKa3aTeNsIMI  0) cTereHel yncia 3 ¢ HaTypallbHBIMH MTOKa3aTeIsIMU
2. IlocnenoBatebHOCTD 3a/1aHa (hopmyInoi obiero wieHa. Hanumure nepebie ASCATh YWICHOB

OCICAOBATCIbHOCTH
a) a,=2n—3 a) a,=3n—4
ga =(-1)" (1)
n 0) a, =

n
3. [Ipennoxure hopMyiry oOIIero WwieHa JJist KaKI0H U3 mocienoBarebHocTe. Eciin n3BecTHO HECKOIBKO
IEPBLIX YJIICHOB

a) 4,8,12, 16,20,...; a)2,5,8.11,14,...;
6)-1.1,-1,1,...; 6)3,12,48,192....;
1 1 4 BBI‘II/ICJ'II/ITG Hpe):[eﬂbl HOCHeHOBaT"/leHBHOCTefI
a)x =1+ — a) X =
n
n n on n+1

3nZ+n+7 4’ +n—-=6
0)x, = — 0) x, = —

5-n—n 8—-n—-n

Ilops/I0K BLINOJIHEHUS:

BHuMareabHO IpOYUTATH TEMY U LENb IPAKTUYECKONH PabOTHI.
W3yunTh yueOHBIN MaTepual o TeMe.

OTBETUTH Ha BONPOCHI.

BrimmoHUTE 3a1aHUS.

IToaroToBUTH OTYET.

arwnE

Ilosicnenus K padore (VueOHBII MaTepHaJ):



OnpeneneHue: MHONHCECMBO YUCE, KAHCOOE U3 KOMOPBIX CHADHCEHO CBOUM HOMEPOM, HA3bI8AEMCS
YUCTI0BOU NOCTIE008AMETLHOCIIBIO.

DJIeMEHTBI TOT0 YUCIIOBOT'O MHOKECTBA HA3bIBAIOTCS WICHAMH TOCIICIOBATEIIEHOCTH i 0003HAYAOT:
NIEPBBII WIEH - @ 1, BTOPOi - @ 2, N- i 4JieH - @ n ¥ T.4. Bes mocienoBaTenbHOCTh 0003HAYACTCS: @ 1, 4 2, a4
3, eees@n WK (@n).

UmcnoBas Mocae10BaTeIbHOCTh MPEACTaBIsIeT co00i HEe YTO HHOE, KAK MHOKECTBO HYMEPOBAHHBIX
YHCeN, YIOPAJOYCHHBIX HAIOJ00Me HaTypaJlbHOIO pPsiia, T.€. pacrojiaracMoe B TOPSIKE BO3PACTaHHS
HOoMepoB. [locnenoBaTenbHOCTh MOKET COACPIKATh KaK KOHEYHOE, TaK M OECKOHEYHOE YHCIIO0 YWICHOB.

IlocnedosamenvHocmv, cOCMOAWAsE U3 KOHEYHO20 HUCLA YIEeHO8, HA3bleAemCsl KOHEeUHOU, da
nocnedo8amenrbHOCmyb,  cocmoawjas U3  0OecCKOHeuHo20 — 4ucia  4leHos, -  OeCKOHeyHOU
noC1e008ameIbHOCMbIO.

WHora 6eCKOHEYHYIO YUCIOBYIO ITOCIEA0BATEILHOCT BBOIAT, HCIIOJNIB3Ys MOHATHE (DYHKIIMH:

Onpenenenue: @yuxyuro y = f(x), x€ N Hazvieaiom yHKyuel HAMypaibHO20 apeyMeHma Uuiu
YUCT0B80LL NOCIe008aMeNbHOCMbIO U 0603Hauaiom: y = f(N), wiu y1, y2, y3..., yn wiu y(n).

[TocnenoBaTenbHOCTH MOXHO 33/1aBaTh PA3IUYHBIMUA CIIOCOOAMU, HAIPUMEp, C/108€CHO, KOT/a
NPaBUJIO 3aj[aBaHuUsl TOCIIEI0BATEIILHOCTU OIUCAHO CJIOBaMH, 0e3 ykazaHus (opmysbl. Tak, CIOBECHO
3aJ1aeTCsl TOCJIEA0BATEIbHOCTh IPOCTHIX YHCEI:

2,3,5,7,11,13,17,19,23,29,...

OCOOCHHO BayKHBI AHATUMUYECKUT U PEKYPPEHnHbLI CTIOCOOBI 3aJaHHs TTOCTIEIOBATEIHHOCTH.

["oBOPST, 4TO NOCIIEIOBATEIBHOCTD 33/1aHa AHAIUMUYECKU, €CITN YKazaHa GopmMylia ee N-To 4iieHa.
Ilpugedem mpu npumepa.

1)  yn= N2 DTO aHAIUTHYECKOE 3aJaHHE TI0CIIEI0BATENLHOCTH
1,49,16,..., 1% ...

Yka3zaB KOHKPETHOE 3Ha4eHHUE N, HETPYJHO HANTH WIEH TOCIEOBATEIIEHOCTU C COOTBETCTBYIOLIHM

nomepom. Eciu. Hanpumep, N=9, 1o yo = 9% = 81, eciu

2)  yn= C. 3aech peub umer o nociepoBarensuoct C, C, C, ...., C, .... . Takywo
MIOCJICIOBATEILHOCTh HA3bIBAIOT MOCTOSIHHOM (MU CTaI[MOHAPHOMK ).
3)  yn=2".DT0 aHATMTHYECKOE 3aJaHHE MOCIIEAOBATEILHOCTH 2, 22,23 .20 ...

Pexyppenmmublii cnoco6 3aanus OCISIOBATEIIbHOCTH COCTOUT B TOM, YTO YKa3bIBAIOT MPABHJIO,

TI03BOJISIFOIIEE BBEIYKMCIIUTD N- i WICH MOCIESI0BATEIbHOCTH, €CIIM H3BECTHBI €€ TPEIBIIYIINE YWICHBL.

Hanpumep, apupmerrueckas mporpeccusi — 3TO YHCIO0Bas MOCIEI0BATEIbHOCTD (an), 3alaHHAsT

PEKYPPEHTHO COOTHOIICHHSIMH:

ai,=a, an+1 = ant d
(a u d —3a0annvie yucna, d — paznocmo apupmemuueckou npoepeccuir)
['eomeTpuueckas mporpeccuss — 3TO YUCIIOBAask MOCHEA0BaTebHOCTh (Dn), 3amaHHas peKyppeHTHO
COOTHOIICHUSIMH:
bl, = b, bn+1 = bnq

(b u q — 3a0annvie uucna, b#0, q # 0; q 3Hamenamens ceomempusecKou npospeccuus ).

ITpumep: Boimucats mepBbie MSTh WICHOB MOCIIEA0BATEIBHOCTH, 331aHHOM PEKyppeHTHO:y1 =1; y2 =
1; yn = yn2 + yn1

Pemienue. N —if 9WieH MOCIEIOBATEILHOCTH PAaBEH CYMME JBYX MPEIIIECCTBYIOINX €My HYICHOB.
3HAYHT, OCIIEIOBATEILHO MOTyYaeM:

yi=1;y2=1;y3=1+1=2; y4 = 1+ 2 = 3; y5 =2+3 =5; u T.11.

OrpaHuYeHHbIE M0CTe10BATETLHOCTH.

. [MocnenoBaTebHOCTH (Xn) HA3BIBAETCSI OTPAHMUYCHHOM, €CITH CYIIECTBYIOT TaKKe JBa YKCiia M u M,
uTo iyt BceX NE N BhIMOIHsAETCS HepaBeHCTBO M< Xn <M.
. [MocnenoBaTebHOCTD (Xn) Ha3bIBACTCSI OTPAHMYCHHOM CBEPXY, €CIIH CYHIECTBYET TaKOe YUCiIo M,
a0 Jiyist BceX NE N BBIMOIHAETCS HEPABEHCTBO Xn <M.
. [TocnenoBaTebHOCTE (Xn) HA3bIBACTCSA OTPAHMYEHHON CHH3Y, €CIIM CYIIECTBYET TaKOe YHCIO M,
4o 71t BceX NE N BBIMOIHSAETCS HEPABEeHCTBO MS Xnp

Hampumep: mocie1oBaTeibHOCTD (Xn), 3aaHHas GOpMyIT0i OOIIEro WieHa Xn = N, OrPaHHYCHA CHU3Y
(manpumep, yncio 0) ¥ He OrpaHUYEHA CBEPXY.



MOHOTOHHBIE MIOCJIE10BATEIbHOCTH.
[TocnenoBarenbHOCTH (Xn) HA3bIBAETCS BO3PACTAIONICH, €CITU KK/l ee uleH, HauhHasi CO BTOPOro,
00JIbIIIe TPEIBITYIIETO, T.€. €CIU IS JII0O0TO HATYPATBHOTO N BBIMOTHICTCS HEPABEHCTBO Xn+1 > Xn.
[TocnenoBaTenbHOCTH (Xn) Ha3bIBAETCS YOBIBAIOIICH, €CIIM KaXK/IbIH €€ YJIeH, HaUMHAasl CO BTOPOTO,
MEHBIIIE MPEIbIAYIIEro, T.€. €CIH ISl TI000r0 HaTypalbHOTO N BHIOIHSAETCS HEPABEHCTBO Xn+1 < Xn,

HOCJ’IG,I[OB&TCJ'IBHOCTB (Xn) Ha3bIBACTCA HeBospaCTa}omeﬁ, €Cclin Ka)I(,HBIﬁ €€ 4JICH, HaYMnHaA CO
BTOpOI'0, HE OoJtee npeabIAymero, T.€. €CJIu i JII000Tr0 HaTypaJlbHOTO N BBITIOJIHAETCH HCEPABCHCTBO Xn+1
< Xn.

HOCJ’IG,I[OB&TCJ'IBHOCTB (Xn) Ha3bIBACTCA HGY6BIBammeﬁ, €CJIN Ka)K,Z[I:Iﬁ €€ 4JICH, Ha4UWHasA CO BTOPOro,
HC MCHBIIC NPEABIAYIIECTO, T.C. €CJIN JJIA JIF000T0 HaTypaJIbHOI'O N BBIITOJHACTCSA HEPABCHCTBO Xn+1 > Xn,

Bospacrarommue, yobIBaromiye, HEBO3pacTaIOINe U HeyObIBAIOIIHIE MOCIEA0BATEILHOCTH 00pa3yoT
KJIaCC MOHOMOHHBIX HOCHGHOB&TCHBHOCTCﬁ.

Ilpenes YncI0BOI N10CTE/I0BATEILHOCTH,
PaccMOTpUM [Tt YUCIIOBBIC MTOCIEI0BATEIBHOCTH — (Vn) M (Xn).

On):1,35,7,9,...2n—1, ...;

1
o)1, 2L DD
234 n

I/I306paSI/IM YJICHBI 3THUX HOCJIC,HOB&TGJIBHOCTGIZ TOYKaMH Ha KOOp,HHHﬁTHOfI HpHMOﬁ.

9T 00T @ v

0 0,25 ¢ .0,5 ¢ 1 ¢

3amMedaeM, YTO YJICHBI MTOCIIEA0BATENBLHOCTH (Xn) KaK OBl «CT'YIIAIOTCSA» OKOJIO0 TOUKU O — rOBOPAT
MIOCJIEI0BATEIBHOCTD CX00AMCA , 2 'y TIOCTIE0BATENbHOCTH (n) TAKOM TOUKH CTYLICHHS HET — U TOBOPSIT,
YTO MOCIIEA0BATENLHOCTh PACXOOUMICA.

MareMaTHKH He UCTIONB3YIOT TEPMHH TOYKA CTYIICHHS, & OHH TOBOPSAT npeoer
nocnedo8amenrbHOCHU.

Onpeodenenue: Yucno b nazvieaemcs npedenom nociedosamenvHocmu (Yn), eciu 8 1000t 3apanee
8bIOPAHHOU OKpeCmHOCIU MOYKU b cooeparcumcst 6ce uienvl nOC1e0068amenIbHOCHU, HAYUHAS C

HeKomopoz2o Homepa. i
TTuwym max: yn—b unu limy =Db
n

n—o0

YUTAKOT TaK: OIPEAC MMOCICA0OBATCIbHOCTH Yn npu cmpemieHuu

N k beckoHeunocmu paset b.

Ha npaKkTHKe HCTIOMB3yeTcs ele OHo HcTonkoBanme paercta 1M Y =D, ceasannoe ¢
n

N—o0
NPUOIMKEHHBIMUA BBIYUCICHUSIMU: €CITH TIOCIIEA0BATENLHOCTE Vn = f(n) cxomures k unciy b, To
BBITIONTHSIETCS MPUOIMKEHHOE PaBeHCTBO f(n)~b, mpruem 3T0 MpuUOIMKEHHOE PABEHCTBO TEM TOYHEE, YEM
OoJbIIe N.
Bonpocsl 1151 3aKpenJieHnsi TEOPETHYECKOr0 MaTepuasia K NPAKTHYeCKOMY 3aHATHIO:
1. MaiiTe onpeneneHue YUCIOBOM MOCTIET0BATEIHHOCTH.
2. [lepeuncnure ciocoObl 3a1aHUs TIOCTET0BATEIBHOCTEH.
3. Kakue mocneqoBarebHOCTH Ha3bIBAIOT OTPAaHUYEHHBIME?
4. ChopmynupyiiTe onmpeaesieHne mpeaeia 9uciIoBOM MOCIe0BaTEIbHOCTH.
Conep:kanue oTyera:
Hazpanue mpakTuueckoi paboThI.
YyeOHast 11eb.
Pemenue 3amannii mpakTHYECKON pabOTHI.
OTBeTbI Ha BOIIPOCHI 1JIs1 3aKPETUICHHS] TEOPETUUECKOT0 MaTepurara.



Ilpakmuueckaa padoma Ne 21: OnpeneneHue Npou3BoAHON. ['eomeTpruueckuii u

(bU3NYECKUI CMBICI
Henwv: nayuumuvca:
-muddhepeHITupoOBaTh;
-IPUMEHATH (PU3NUECKUI U FeOMETPUUECKUI CMBICI TPOU3BOAHOM.
Ymems: npuMeHaTh MeTOABI MU HEPEHIINATEHOTO HCYHCIICHHUS.
3namu: ocHOBBI AU} PEepeHInaNbHOTO HCUHUCIICHUS.

Bapwuanr 1.
1. Haiinure mpou3BoaHbIe (DYHKIUI: _
a).y=2x*—x3+3x+4; 6).y=8/x+05cosx; B.y=—"7; 1.y=0Gx+17; 0. x"
X

ctgx.
2. CoctaBUTh ypaBHEHHUE KacaTeNbHOM K mapaboine y = x2 — 6x + 5 B TOUKe ¢ abcmuccoit xo = 4.

3. IlpssmonuHeiiHOe TBM)KEHUE TOUYKH OMMCBHIBACTCS 3aKOHOM S = t* — t2. Haiinute e€ cKopocThb B
MOMEHT Bpemenu t =3C.

4. Berauciute f/ (), ecan f(x) = 2cosx + x2— " 45,
6 3

Bapuanr 2.
1. Haiigure mpon3BoaHbIE (DYHKITUH:

a.y=—x5+2x3—3x2—1; 6).y=sinx+7 B.y="""; 1n.y=Bx—4)% ). x-tgx.
2

X

2. CocTaBuTh ypaBHEHHUE KacaTelIbHOH K mapaboiie y = 2x2 — 5x — 3 B ToUKe ¢ abcumccoit xo =2.

3. IlpssmonuHeiiHOE BM)KEHUE TOUYKU OIMCBHIBACTCS 3aKOHOM S = t® — 4t*. Hailigure e€ ckopocThb B
MOMEHT BpeMeHH t =2C.

4. Berancnure f/ (z) , €CIH f(x) = 1,5x2 + 6 sinx — mx + 4.
3

Ilpaxmuueckasa paooma Ne 22,23: Beiuncnenue npou3BoAgHbiX. [IpaBuna
muddepennupoBanusi. Tadauia npon3BoHbIX. [I[pon3BoIHAS CIOKHBIX GYHKITAN

Pemenue 3agau no teme: «IlpaBuia u ¢popmyisl nudpepennupoBanusi, Tadauua
NMPOU3BOJAHBIX 3JIEMEHTAPHBIX (PYHKUMID).

eJb PA0OTLL:

- MPUMEHUTh YMEHHUS TI0 BJIAJICHUIO MPEJICTABICHNN 00 OCHOBHBIX MOHATHSAX MAaTEMaTUYECKOTO aHau3a 1
WX CBOMCTBaX, BIaJeHUE YMEHHEM XapaKTEepPH30BaTh MOBEACHNUE (PYHKIIHA, UCTIOIH30BAaHUE MOTYUEHHBIX
3HAHUM [ ONTMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN.

3ajnanmue:
| Bapuant Il Bapuant
[Tonb3ysick popMynaMu U paBuiiaMu AudepeHupoBanus, HalAUTe TPOU3BOHBIE
a)y=x>—W? +x-1 a) y=5x%-3x2 +5
® o+l _x2+1
x?+1 0 Y= 73
B) Y = x-SiN X 6) y = X-COS X

2)y =sin? 3x 2) y=cos?3x



0)y=1X+5 0) y=1+x

y=(2+5x) e) y=(3+7x)
x) Y = logs 4x ac) y = logs 10x
3)y =5% 3)y = 6%

IlopAOK BLINOIHEHUS:
BHuMaTen»HO MpOYUTATh TEMY H LEJIb IPAKTUIECKOH paboThI.

W3yunTh y4eOHBIN MaTepua 1o TeMe.
OTBETUTH HA BONPOCHI.

BeimonHuTh 3a1aHusl.

I[loAroToBUTH OTUET.

IlosicHeHUA K paﬁoTe queﬁnmﬁ MaTepnam:

[TpousBoanoii ¢pyukiuu f(X) B Touke X Ha3pIBaCTCsI PEEIT PA3HOCTHOTO OTHOIICHHUS

arwdE

f(x+h)- f(x)

h
opu h — 0.
f ,(X)= |ill|f (X + h)— f (X)
h—0 h

Omnepanus HaxXOXKACHUE TIPOU3BOTHON Ha3bIBaeTCs MU (HepeHIIUPOBAHUEM.

DT0 npaBuIIo ABJISETCS OCHOBHBIM, T.K. BBIBEJIEHO U3 caMOro omnpeneiaeHus. OJIHaKko npu

G depeHIIMPOBAHUH CIIOKHBIX (QYHKIIUHI, CyMMBI, IPOU3BEICHUS, YACTHOTO IPUMEHEHHE 00IIETr0o
MpaBujIa MpeACTaBiIsieT Oonbre TpyAHOCTH. [loaTOMY puMeHsoT npaBuiia 1udGepeHIpOBaHNS.

Ilpasuna:

1. (f '(X)+ g(X)) = f '(X)+ g'(x) - TIpomsBojHas CyMMbI paBHA CyMMeE MPOHM3BOJIHBIX.

2. (c-f (X))’ =¢- f'(X) - TocTOSHHBIH MHOKHTEb MOXKHO BBIHECTH 3a 3HAK TPOM3BOJIHOI.
3. (f (X) g(x))' = f '(X)- g(x)+ f (X) g’(x) - TIpou3BojHAs TIPOU3BE/IEHHUS.

(EG60) £/ a0 - T (x) g'(x)
OLE 02()
N

[Ipon3BoHast 4aCTHOTO

Dopmyavl oudhpepenyuposarus

!

1.  C=0 11. (sin x) = cos x
2. (x)'=1 12. (cosx) = -sin x
3. (x?)'=2x 13. (tgx) = p—

4, (x3)'=3x2

5. (xP)'=pxP1 14. (ctgx)':—

sin?x
6. (e*)'=e* 15.(aX) =a* Inx

1 o
Ay 16, (o920 =




() ()0

(1) 1
8. LXJ ¥ 17. fgx =fgx -g x
9. (kx+b) =k 18.  f'(kc+b)=k- f'(k«+b)
10. (Inx)rzl_
X

IIpu BbINOJIHEHNH MPAKTHYECKO padoThl pACCMOTPUTE CJIeAYIOIIUe IPUMepPbI:
IIpumepsr:

[Tonp3ysich popmynaMu u mpaBuiIaMu TudGepeHIIMpOBaHNs, HAIUTe TPOU3BOIHBIC
1)y =3x" 72 —x? +5x -7

Y =@x® —7x® —x? +5x-7)=3-6x° —7-3x? —2x +5=18x" — 21x? — 2x + 5.

X +4
2 =
)y 3x—2
(B+8) (B+)  —2)-(® +4)Br-2) 32-(Bx-2)—(° +4)-3
r_ _ 4 (3x
V=32l = (3¢ = 2)° = (3x — 2)2 =
\ )
_ X —6x? =33 -12 _ 6x3 —6x2 —12
Bx —2)? Gr— 2
3) y = x-tgx

1
y' = (x-tgx)' = X" -tgx + X - (tgx)’ =1-tgx + X - — tOX + )
cos? x cos? X

4) y =tg®4x
Y’ = (tg?4x)" = 2tg4x - (tg4x)' = 2ig4x - (dxy = 2tgdx- 4 BlgAx
cos? 4x cos? X cos? X

5) y=+6-x*
y'=(6-x*"= oo e b e 2

6) y=(8-3x)

w=%@—3xfj:6@—3xf-@—3@'=6@—3@5(—$=~48@—3@?
7)y = logs 12x

1
(12x) = 12=

"= (logs 12x)’ = = .
y' = (logs ) 12xIna xIna

12xlna'

8) y =11%
3 = (11%) =11% . In1l- (4x)' =11 -In1l-4 = 4In11-11%

Bonpochl /151 3aKpensieHusi TEOPEeTHYECKOr0 MaTePUAJIa K MPAKTHYECKOMY 3aHATHIO:
1. Yro HazbIBaeTCs MPOU3BOAHON (DYHKITHH?



2. Kakas onepanus Ha3biBaeTcs quddepeHnnpoBaHruem?

Coaeprxanue oruera:
HazBanue nmpaktuueckoi paboThl.

YyeOuHas 1elsb.
Pemienue 3ananuii mpakTH4ECKO paboTHI.



OTBeTHI Ha BOITPOCHI IJIA 3aKPCIJICHUA TCOPETUICCKOI0 MaTCpuraia.

Ilpakmuueckan paboma Ne 24: YpaBHeHHE KacaTeIbHOM K rpaduKy QyHKIINH

Tema: «KacarejqbHas K rpaguky pyHKIUN»
Ienu: HAyYUTHCS HAXOTUTH YTIIOBOW KOA((UIIMEHT KacaTenbHOU K rpaduky QYHKINUU B 3a1aHHON
TOYKE; COCTABJIATh YPaBHEHUsI KacaTeJIbHBIX K rpaduKy QYHKIUU MO 3aJJaHHBIM YCIOBHUSIM.
Kparkas TeopeTnyeckasi cipaBKa.

C1poroe onpeiesienne KACATEIbHOIM:
KacarenbHast k rpaduky pynkuuu f, muddepeHumupyemoii B TOUKe Xo, - 3TO MpsiMasi, IPOXOIIIast Yepes3
TOUKY (Xo; f(X0)) 1 MMetotas yrioBoit koadduiuent f'(Xo).

VrioBoi ko3 dunneHt uMeet npsmast Buaa y = kX + b. Koadunment K u sBisercs yrioBbim
K03(pruMEeHTOM 3TON IPSIMOIA.
VYroBoii K03((HHUIIMEHT paBEeH TAHTECHCY OCTPOTO YIJIa, 00pa3yeMoro 3TOH MPSMOI ¢ OChIO a0CITHCC:

k=tgo="1"(Xo).

311ech yroJ o — 3TO YroJl MeX 1y mpsiMoit Y = KX + b 1 TOJI0KUTETbHBIM (TO €CTh MPOTHB YacOBOM
CTpEJKH) HampaBieHueM ocH adciuce. OH Ha3bIBa€TCs YIJIOM HAKJIOHA NMPSAMOIi.

A Fruc.1 A Frc.2 A Fric 3 A Frc 4
¥ ¥ ¥ ¥

97 \ v=b
a

- // > \s\; > _ Sl >

Ecnu yron

HaKJIOHA MPsMOit Y = kX + b ocTpbIii, TO yrioBoit K03 HUIIHEHT SBISETCS MOJOKHUTEILHBIM YHCIIOM.
I'paduk Bo3pactaer (puc.1).

Ecnu yron naxiona npsmoit Y = kx + b Tynoit, To yrinoBoii k03hGUIMEHT SBIseTCs OTpUIIATeIbHBIM
gucioM. ['papuk yOsiBaet (puc.2).

Ecnu npsimast napaniensHa ocu abcIce, TO yroi HakjIoHa MpsIMOi paBeH Hyiio. B aTom citydae yrioBoi
KO3 PHUIMEHT MPsIMOH TOXKE paBEH HYIIO (TaK KaK TAHI'€HC HYJISI €CTh HOJIb). Y paBHEHUE MPsIMOi OyneT
uMeThb BUa Y = b (puc.3).

Ecnu yron HakinoHna npsimoit paBed 90° (n/2), To ecTh OHa NMEPIEeHAUKYIIpHA OCH a0CIMCC, TO MpsMast
3aJIaeTCsl PABEHCTBOM X = C, T1Ie C — HEKOTOPOE JACUCTBUTENbHOE YnCIO0 (puc.4).



YpaBHeHue KacaTeabHOI K rpadpuky dpynkmuu Y = f(X) B Touke X,:

y = f(Xo) + T '(X0) (X = Xo)

AJITOPUTM pellieHHs] ypaBHEHHA KacaTeJIbHOM K rpadpuky dpynkmun y = f(X):

1. Beruucauts f(X,).

2. Berurcnuth mpousBoabie '(X) u f'(X,).
3. Buectu HaiinenHbie uncna Xo, f(X,), f'(X,) B ypaBHEeHHE KacaTeIbHOM U PEIINTH €TO.

ITops10K BHINOJHEHUS PA0OTHI.
1. BHuMaTenbHO M3YYHTE TEOPETHUECKYIO CIIPABKY I10 TEME.

2. Pemmre crnenyromnue 3agaHusl.

Ipumep1. Haiinem ypaBHenue xacatensHoit k rpaduky ¢pyaxmmn f(X) = X2 — 2x2 + 1 B Touke ¢
abcruccon 2.

Penrenmne.
Cnenyem anropurtmy.

1) Touka kacanus X, paBHa 2. Beraucium f(X,):

f(xo) =f(2)=22-2-22+1=8-8+1=1

2) Haxoaum f '(X). Ilns storo npumensieM Gpopmyisl quddepeHIupoBaHus, U3I0KEHHBIE B IPEIbLIYLIEM
pazaene. CormacHo 5TuM opmynam, x> = 2x, a x° = 3x°. 3Ha4nT:

f/(x) = 3x%— 2 - 2x = 3x® — 4x.

Teneps, ucnonb3ys nonyuerHnoe 3Hauenue f '(x), Beraucaum f '(X,):
f'(xo)=f'(2)=3-22-4-2=12-8=4.

3) Utak, y Hac ecTh Bce HEOOXOMUMBIE TaHHBIC: X, = 2, f(Xo) = 1, f '(Xo) = 4. TloacTaBasiem 3TH 4yrcia B
ypaBHEHHUE KacaTeIbHOW M HAXOIUM OKOHYATEIBHOE PEeIICHHE:

y=1(Xo) +T'(Xo) (X—Xo) =1+4-(x-2)=1+4x-8=-T+4x=4x -7,

OtBer. y=4x-7.

IIpumep 2. Ha pucynke uzo0Opaxxkensl rpaguk ¢pyHkuun y=f(X) u kacaTenbHas K HEMY B TOUKE C
abcruccoil Xo . Haliqure 3HaueHue npon3BOAHON (QYHKIIMU B TOUKE X0 .
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3HaueHue MPOU3BOAHON QyHKIMH y={(X) B TOYKE Xg PaBHO TAHTEHCY yIJia MEXIy KacaTeIIbHON
Y TIOJIOKUTENbHBIM HanpaBieHrueMm ocu OX. UToObI ero HalTH, BBICIUM MPSIMOYTOJIbHBIN TPEYTOJbHUK,
TUIIOTEHY3a KOTOPOTO JISKUT Ha KacaTelIbHOM, a KaTeThl MapaulesIbHbl 0CsIM KoopanHat. O003HaYNM
TOYKH C IEJIBIMUA KOOpAUHAaTaMH OyKBamMu A U B - 3T TOUKHU BBIJICICHBI HA KACATEIHHOM:

[TpoBenem uepe3 Touky A npsmyro napamienbHo ocu OX, a yepes Touky B - mapamiensHo ocu
OY. [Monyuum npsimoyronbubsiil TpeyroasHuk ABC. Yron A tpeyronsnuka ABC paBeH yriy Mexay
KacaTeJIbHOW U TOJIOKHUTENIbHBIM HarpaBieHueM ocu OX.

TaHrenc ocTporo yriia npsIMOyroJIbHOTO TPEYroJbHUKA PAaBEH OTHOLIEHUIO IIPOTUBOJIEKALIETO
KaTeTa K npuiexaiieMy. /UInHbl KaTeTOB CUUTaeM IO KOJIMYECTBY KIETOUEK

Ortser. 0,25.

l'[pnMeI-)1 3. Haiit yrioBoii koadduimeHT kacarenbHO, IpoBeieHHOH K rpaduKy GyHKIUN

Y=

T
4 B Touke ¢ abcuuccoit x0=1.

Pemenne. Haxoaum npousBoanyro pyHKIuN
A
f'{r) = i)
' 1
Torga mpu Xo=1 3HaueHHEe TPOU3BOJHON PABHO
fli=1r=1
Ortcroia mosrydaem, 94To yriioBoi K03 HUIIMEHT KacaTeIbHOM B TOUKE C a0cIuccoit Xo=1 paBeH

,I,_‘ = Ifj I:J.] - J.

Ortser. 1.

Ipumep 4. [psvas y= 8x-5 mapannensHa KacaTenbHOI K TpaduKy GyHKImH Y=X> +7X +7. Haiinure
a0bcrccy TOYKM KacaHusl.
Pemenne. YcinoBueM napajjieIbHOCTH JIBYX MPSIMBIX SIBJISIETCS] pABEHCTBO MX YIJIOBBIX KOA((PUIINEHTOB,
cnenoBarenibHO K=8 . YrnoBoii koo urmeHT kacaTenbHOM — 3TO €CTh 3HAYCHUE MPOU3BOTHOM PyHKINU
B TOUKe Xo. f ’(XO) = 2Xo+7 =8, 2Xg = -1, Xo = -0,5.
Otser. -0,5.

3. BoInmonHuTe MpakTHUECKy0 paboTy MO BapUaHTAM.


http://www.reshim.su/blog/najti_proizvodnuju_onlajn_besplatno/2013-07-20-361

IIpakTHyeckas pabora

3apanue Nel. CocTaBbTe ypaBHEHHE KacaTeabHOU K rpaduky ¢pyHKuu y=f(Xx) B

TOUKE Xo.
1 y =x—3x%x0=2 11 y =5x—x2,x0=—-2
2 y=2x—xx0=1 12 y =6+ 2x —x3xo
) =1
— 2 —
4 y=x2—2x—1x=3 |14 y = 6x x:+35,xo
= y2 2x — 1
5 y=-2x?+xx=-2 |15 yExwa T L
= — 2 — 3
6 y=7x—5—-2x3x=1 16 y=17 5x=2x,x0
7 y=2x—3x2+xtxo=—1 |17 y=2+3x2=+ic4,xo
I
8 y=§x3—3,x0=2 18 J = 53 — 3x,x0 = 2
9 y =05x2—5xx=-2 |19 y = 0,5x* — j’f’f Xo
I
— 4 — — x4_3,x =1
10 y—Zx 3x,x0—1 20 y - .

3apanme No2. Haiftu yrinoBoit ko3 huIimeHT kacaTeabHOM, TPOBEICHHON K

rpaduky QpyHKIIMU B TOUKE Xo.

1| y=x34+4x2-11, xo=3 11 | y=3-x-2tgx, X=0

2 y=6x-tgX, Xo=0 12 | y=6x+4sinx, Xo=T

3 | y=3e*+2,5x, Xo=0 13 | y=9-3x%-2x3, Xo=-1

4 | y=2x+7Inx, Xo=14 14 | y=5x+4x2+3e X, Xo=0
5 y = 4_\/37 —3x + on =1 15 y=6X-4COSX, onﬁ

6 |v= 3 x3 —7x 41, X=6 16 | y=4x-3Inx, xo=6

7 y=2X+Ctgx, xO = . 17 y = ; x3 — 7x2, Xo=-2
8 | y=3x-x?, %=1 18 | y=6sinx-3X, Xo=0

9 | y=4x%-2e* %=0 19 |y=2Vx—3x%x0=4
10 | y=2-5x-Inx, xo=1 20 | y=9x-4x3, xo=1

Zapanme Ne3. [Ipsmast napauienbHa KacaTeabHOU K rpaduky Gyukiuu y=F(x).
Haiimute abcuccy Touky KacaHwusl.

1 y = 4x+8, 11 | y=5x+3,y = X2-7x+2

2 y = Tx+11, 12 | y=4-3x,y = 2x*>-x-12

3 |y =3x15, 13 | y=x+1,y =x*-5x+3

4 |y = —dx—11, 14 | y=-5x+2,y = 3x*+7x+1




5 |y=x+9, 15 | y=2-5X, y = x>-6Xx+2

6 |y=-3x+5, y=2x>-2x-1 16 | y=-x+1,y = -x*+4x

7 =3x-2, y=-X*-12x+5 17 | y=5x,y = 2x?-8x-3

8 |y=-x+5 y=x%-7x-1 18 | y=4-x,y = x*+2

9 |y=-6x-2, y=23x?-12x+7 19 | y=12x,y =3x*>1

10 |y =-3x-5, y =2x?-2x-1 20 | y=-3x-2,y =2 x2-11x+2

Ilpakmuueckan paboma Ne 25: VccnenoBanue GyHKIIUI Ha MOHOTOHHOCTD U DKCTPEMYM

Ilenn BBIOJHEHHS PAOOTHI:
e HccnenoBaTh MpaBuiIO MPUMEHEHUS TPOU3BOTHOM K MCCIIEAOBAHUIO (DYHKITUH HA POMEKYTKH
MOHOTOHHOCTHU U BKCTpeMYMI)I
e [IpuMeHUTH JaHHOE MPABUIIO MTPU HCCIICIOBAHUU KOHKPETHBIX (DYHKITHIA
e (Oco3HaTb ce0s B JaHHOU TEME

[IpuoOperaemble YMEHHS:
¢ JlubdepenurponaTtsh GyHKIUN
e lcmonp30BaTh MPOU3BOIHYIO JJIsI H3yUEHUSI CBOMCTB (PYHKIIHIA: IPOMEKYTKH
MOHOTOHHOCTH, YKCTPEMYMbI () YHKIIHU
e PemaTh KOHKPETHBIC 3a/1a49H 110 UCCIICAOBAHUIO POMEKYTKOB MOHOTOHHOCTH U
IKCTPEMYMOB (DYHKITHIA.

Pa3BuBaeMble CIOCOOHOCTH:

e lccnenoBatrhk popMyiibl U paBuia quddepeHIupoBaHms

e lccnenoBarh mpaBuiIo MPUMEHEHUS IPOU3BOIHOMN K UCCIIEI0BAaHUIO (QYHKIIMH Ha
MIPOMEXYTKH YOBIBaHHUS, BO3pACTaHUs, IKCTPEMYMBI (DYHKIIHH.

e [IpoexTupoBaTh JaHHbIE 3HAHUS U YMEHHS Ha UCCIIEI0BaHNE KOHKPETHOM (QyHKIIUU

e OueHuBaTh pe3ysbTaThl IPUMEHEHUSI JAaHHBIX IPABUJI K UCCIIEIOBAaHUIO (PYHKIIHUM

e OneHuBaTh pe3ysIbTaThl CBOEH AEATEIBHOCTHU B LIEJIOM IO UCCIIEJOBAHHUIO CBOWCTB
byHKIUH

e (Oco3HaBaTh YpOBEHb YCBOEHHS JAHHOTO IpoLiecca

MMOPAAOK BBIIIOJIHEHUSA PABOTDI:

1. BxonHo# kKoHTpoIb: VMicciaeqoBaHre OCHOBHBIX TTOHSTHIMA

1.1 OBIIIASI CXEMA UCCJIEJTOBAHUS ®YHKINU U TIOCTPOEHU UX TPA®UKOB
Haiiti obnacts onpenenenus GyHKIUU

Onpenenutb 4eTHOCTh, HEUETHOCTh (DYHKIIUU

Onpenenuth NepUOAUYHOCTh PYHKIIMH

Haiiti mpoMexyTkr MOHOTOHHOCTH (PyHKLIHUN

Haiitu sxcTpemymbl QyHKINU

Onpenenuts Tpu HEOOXOAMMOCTH JTOMOJHUTENbHbBIE TOUKU Tpaduka GyHKIIUU

Haiiti o6nacTh 3HaueHus: QyHKIMH

[Toctpouts rpadux pyHKIHN

LN~ wNE

JIOCTATOYHBIN MTPU3HAK BO3PACTAHUSA ®YHKIUU



Ecnu npousBoaHast GyHKINU MOJIOKUTENbHA B K&KION TOUKE HEKOTOPOTO MPOMEXKYTKA, TO (YyHKIIHS
BO3pacTaeT Ha JaHHOM IPOMEKYTKE

I[OCTATO‘IHLIﬁ NMPU3HAK YBBIBAHUSA @ YHKIIN
Ecnu npousBoHas GyHKIMK OTpHIIATENIbHA B K&KIOH TOYKE HEKOTOPOTO MPOMEXKYTKA, TO () yHKIIHS
yOBIBaET Ha JAHHOM ITPOMEKYTKE.

JOCTATOUYHBIE YCJIOBUS CYHIECTBOBAHUSA S KCTPEMYMA B TOUKE (TOYKA
MAKCUMYMA U TOYKA MUHUMYMA)
Ecnu ¢yHKIus HenpepbIBHA B HEKOTOPOH TOUKE U cjieBa OT He€ Mpou3BOAHAsA (DYHKIIMU UMEET 3HaK
«+», a cripaBa OT He€ MPOU3BO/IHAS KUMEET 3HAK «-», TO JaHHAsl TOUKA SBJISIETCA TOUKON MaKCUMyMa
(GyHKIIMM Ha JAaHHOM IIPOMEXKYTKE.

Ecnu QyHKIMs HenpepbIBHA B HEKOTOPOW TOUKE U CJIEBA OT He€ MPOM3BOAHAsL (YHKIIMU UMEET 3HAK
«-», a CIIpaBa OT HEe€ IPOM3BOJHAS UMEET 3HAK «T», TO JaHHAs TOYKA SBJISAETCS TOYKOM MUHUMYyMa
(GyHKINU Ha JAHHOM MTPOMEKYTKE.

2. OnpeaenuTb NPOMeKYTKH Bo3pacTaHusi (YObIBaHMS) TOUKH MUHMMYMa,
MaKCHMMYMa CJIeAYIOLIMX (PYHKIUI:
21.1(x)=3-"x
2

| :(_l\'_ 1y g 11
" LS 2X)| =6) 127 : 2

2

, 1
k. f'(x)=-2<0, 10 ¢ynkuus yosiBaeT Ha Beelt ocu O/13.
2

2.2. f(x)=—x2+2x-3
F()=(-x +2c-3) =(-2) +(20) —(3) =-2x+2-3=-2+2
f'(x)=0=-2+2=0

—2Xx=-2
X = 1-KpUTHYECKas TOYKA.

O T S -
K(‘X\ ~ n{_m\
f(0)=-2-042=2>0
f'(2)=-2-2+2=-2<0

dyHKIMA BO3PACTAET HA (— oo;l]

OyHKIUS yOBIBACT HA [1;+oo)

Xmax = 1
Yax =—(1)* +2:1-3=-1+2-3=-2

(1;—2)- TOYKa MaKCHMYyMa.

2.3. f(x)=x® - 3x?
F/(x) = (¢ —3x2)'= (x3)' —(3x2), = 3% -3 2x = 3x? - 6X



f'(x)=0=3x?-6x=0
MK(x-2)=0

3X=0MWUIHN XxX—2=0

x=0 X = 2 - KpUTHYECKHE TOUKU

XY = T =~ F —

2a T T oas TN Ko X

f'(-1)=3-(-1)" -6:(-1)=3+6=9>0
f'1)=3-(1)) -6-1=3-6=-3<0
f'(3)=3-(3)° -6-3=27-18=9>0
DyHKIMA BO3PACTAET HA (— OO;O]U [2;+oo)
Oyuxuus yosBaer ua [ 0;2]

Xmax =0 Xmin = 2
Omax = 0% —3-02 =0 Ymin=2%-3.22 =8-3-4=8-12=-4
(0;0)- TOYKA MAKCUMyMa (2;—4)- TOYKA MHHUMYMa

3. BbINOJHHUTH 3a/IaHUE € JajIbHelIIel caMOoNpoBePKoii.
HccrenoBath GYHKIHIO HA IPOMEKYTKH MOHOTOHHOCTH U TOYKH SKCTPEMyMa.
f(x)=x®-27x
Otser: dynxuus Bospacraet Ha (- 0;-3]u [3;+oo)
¢yHKIUs yObIBaeT Ha [— 3;3]
TOYKA MaKCHUMyMa (— 3;54)

Touka Murnmyma (3;-54)
Onpenenutb NPOMEKXYTKH yObIBAaHUS U TOUKH MaKCHUMyMa (DyHKLIHH.
f(x)=12x+3x2 - 2x°
OtBeT: (yHKkuus yObIBaeT Ha (— oo;—l]u [2;+oo)
Touxa Maxcimyma (2;20)
OmnpenenuTs IPOMEXYTKH BO3PACTaHUS U TOUKH MUHUMYyMa (DyHKIIUH.
f(x) = x* —12x
Otser: (ynkuns Bospactaer Ha (- 00;-2]U [2;+00)

TOYKa MUHHUMYMa (2;—16)

4. BbIXOHOM KOHTPOJIb.
1. Bapuant

1. I/ICCHCHOBaTB (byHKHI/IIO Ha IMPOMEIKKYTKU MOHOTOHHOCTH U S3KCTPEMYMBEIL q)yHKI_H/II/I
f(x)=5x2 -3x +1

2. ONpenenuTh IMPOMEKYTKH BO3pACTaHUs (DYHKIIUK M TOUKY MUHUMYMA:
f(x)=x*-3x2 -9x +1

2. Bapuanrt
1. HccnenoBaTh (HYHKIHIO HA TPOMEKYTKH MOHOTOHHOCTH M OKCTPEMYMBI () yHKIIHH:

f(x)=2+9x+3x% - x°
2. OmnpenenuTth NPOMEKYTKH YOBIBAHUS U TOUKY MAKCUMYMa:
f(x)=2+9%+3x2 -3



3 Bapuaunr
1. HccrnenoBarh QYHKIMIO Ha TPOMEKYTKA MOHOTOHHOCTH U 9KCTPEMYMBI (DyHKIIUH:

f(x)=3x? - 2x+5
2. Onpenenurs NPOMEXKYTKH BO3PACTaHUSA U TOYKM MUHUMYMA:
f(x)=x®-3x+3

4 Bapuaunt
1. HccnenoBaTh (hyHKIMIO HA IPOMEKYTKM MOHOTOHHOCTH M SKCTPEMYMBbI (DyHKIIHU:

f (x) = 8x - 5x?
2. OnpenenuTh NPOMEKYTKH YOBIBAHMSA U TOYKM MAKCUMyMa:

f(x)=-x+3x* -4

Onenka: «3» - 3aganue 1
«4 u 5» - 3amanue 1,2

Ilpakmuueckan padboma Ne 25: ViccrienoBanue BBIMYKJIOCTH U rieperuda
Henu:
3HaAMb:
o TIOHATHA BO3pACTAOIIEH U yObIBaroLel QyHKINH;
o IOHATHS IPOMEKYTKOB MOHOTOHHOCTH;
o TOHITHS TOYEK MHHIMYMa U MAaKCUMyMa, IKCTpeMyMa (yHKITUH, KPUTHIECKIX

TOYEK;

e ANTOPUTM HCCIIEOBaHUS (YHKIHUU HA IKCTPEMYM;
ymemsn.

e HaXOIUTb KPHUTHYCCKHUC TOYKH, IIPOMCIKYTKH MOHOTOHHOCTH, OKCTPCMYMBI
dynkimy;

¢ C IIOMOIIIBIO MPOU3BOIHON UCCIEAOBATh (DYHKIIHIO, 3aJaHHYIO (OPMYJIION;

ITpoao/IKUTETLHOCTD 3aHATHA: 2 Yaca

OO01me cBeeHUs1 M IPUMEPbI BbINOJHEHHUS 3aJaHUM:
I'papux  dynkmun f(X) HazbiBaeTcs évinykavim Ha uwHTEpBae (a; D), ecnmm oH
PacIoJIOKEH HIKE KacaTeIbHOM, MPOBEJACHHOM K JIF000M €ro TOUKe.
I'paduk  Pynknuu f(X) Ha3pBaeTcs 6ocHymoim Ha wHTepBane (a; b), ecim on
pacToJIOKEH BBIIIE KacaTeIbHOW, TIPOBEACHHOMN K JIFO00M €ro TOYKe.

5 X ola  x, b x

Teopema (nocTaTOYHOE YCI0BHE BBITYKJIOCTH, BOTHYTOCTH rpaguka GPyHKIMH):



Ecmu gynkuums y = f(X) umeer na nntepsaie (a; b) Bropyro npousBojgnyto f'(x) u oHa
TIOJIOXKHUTENbHA, TO (DYHKIMS BOTHYTa Ha 3TOM uHTepBaiie. Eciu ke f7'(x) orpurarensHa
Ha uHTepBaje (a; b), To pyHKIMS BRITyKITa HA 9TOM HHTEPBAJIC.
Touka rpadura ¢pynkuuu M(xo; f(x0)), npu mepexojae depes
KOTOPYIO  KpHMBas MCHSET  HANpaBJCHHE  BBITYKJIOCTH,
Ha3bIBACTCSI MOUKOIL nepecuoa.

Teopema (mocTaTouHOE YCJI0BHE CYIIECTBOBAHNUSA TOUYKHM Neperuda):

Ecmu dynkuus y = f(X) umeer Ha untepsaiie (a; b) BTopyro npousBoanyo f''(x) u npu
nepexojie yepes Touky x =a, f(X) MeHsieT 3HaK, TO TOYKa KPUBOH ¢ a0CIIHCCOM

X =a, ABJsIeTCS TOUKOU meperuoa.

KpuBas,
Bbifyknas

Ha (a, b).

Kpusas,
BOTHyTas
Ha (a, b).

Kpusas pasmelyeHa
Huxe nio6oi
CBOEW KacaTenbHOM.

&

Kpusas pasMelieHa
Bbiwe nio6oi
cBOeit KacaTenbHOW.

Lo Y

(x)>0
Ha (a,b).

BOTHyTas
Ha (a, b).

Kpusas,
—

W W BOTHYTOCTH

F(x)<0
Ha (a, b).

=

Kpusas,
BbiNyKnas

Ha (a, b).

OnopHbI KOHCIIEKT.

[ns nocTpoenus rpachuka LenecoobpasHo NpoaHanU3npoBaTh, Kakon Bug UMeeT rpaduk
PyHKUUM Ha uHTepBane (a, b) B 3aBUCMMOCTY OT 3HAKOB NEPBOW U BTOPOI NPOU3BOAHbBIX.
Peaynsrat yno6Ho ceectu B Tabnuuy:

y'>0
y"<0

y'>0
y'>0

y'<0 y'<0
y'<0

y'>0
Yl :\
P

<
<

N

i
i 1
b x lDa b X

|o'a b Xx

=)
Y
o
b3

y6biBaeT,
BbINyKnas.

ybGbiBaer,
BOTHyTas.

BO3pacTaer,
BbinyKnas.

Bo3pacraer,
BOTHYTas.

AJIroput™m HaXxO0KIECHUA
BBINYKJIOCTH rpauka PyHKIUU:
1° HaxoasT BTOpPYIO MPOU3BOAHYIO (DYHKIIMHM U TOYKH, B KOTOPBIX OHA paBHA HYJIIO WIH
HE CYIIECTBYET.

2° OnpeAensitoT MHTEPBaJIbl HA KOTOPBIE 001acTh onpeeneHus PyHKIMU pa3ouBaeTcs
HaWJIEHHBIMU TOYKAMH.

3° YTaHaBIMBAIOT 3HAKU BTOPOM MPOU3BOJHOM B KaXKJIOM M3 YKa3aHHBIX WHTEPBAJIOB.
Ecmu f"'(x) < 0, To B paccMaTpruBaeMOM WHTEpPBaJie KPUBAs BHIMYKJIA;

eciu f''(x) > 0, To B paccMaTprBaeMOM WHTEpBaJIC KPUBasi BOTHYTA.

VHTEPBAJIOB

1. UccnenoBaTh PyHKIIMU Ha BBITYKJIOCTh, BOTHYTOCTh. HaliTu Touku neperuoda.
y = x3—6x2+9x — 3.

1°Haiinem BTOPYIO MPOU3BOAHYt0: ¥ = 6x — 12; 6x —12 =0, x = 2.

2°Touka x = 2 nenut 00JIacTh onpeaeseHus GyHKIMHU Ha ABa TPOMEKYTKA —00 < x <
2n2<x<oo.

30



by —o<x<2 2 2<x<®
y'(x) + -1 -
y(x) N Touka nepecuba U
y(2) =-1

Takum 00pa3oM, moTydyuM TOUKy reperuda (2;-1).

Kpurepuu onenuBanus padoTbi:

Ha «3»:

[lepBbie 3 mpumepa

Ha «4»:

IlepBbie 4 npumepa

Ha «5»:

Bce 3amanus

KonTposabHbIe BOPOCHI:

1. Kakast kpuBas Ha3bIBa€TCA BBITYKJIOM (BOTHYTOM);

2. Kak onpenensroTcsi reOMEeTPHUECKH BBIMYKIOCTh U BOTHYTOCTh KPUBOM?
3. [lonsTHA: TOUKa Ieperuoa.

4. JlocTaTouyHOE YCIIOBUE CYIIECTBOBAHUS TOUKHU Meperuoa,

4. ANTOpUTM HAXOXKIEHUSI HMHTEPBAJIOB BBITYKIOCTH Ipaduka GyHKIIUH.

Ilpakmuueckasa paooma Ne 26: ViccnenoBaHue BRIMYKIOCTH U MiEperuda, mocTpoeHUe
rpagukoB QyHKIMH

eJb PA0OTLI:

- IPUMCHUTDH YMCHUA 110 BIIAACHUIO Hpe,[[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IOHATHSIX MAaTeMaTHYCCKOTO aHAIu3a 1
nux CBOﬁCTBaX, BJIAICHUC YMCHHUEM XAPaAKTCPHU30BATH IMOBCACHHUC (bYHKHHfI, HCIIOJIb30BAHHUEC MTOJTYYCHHBIX
3HAHUU AJI OIMMCAHUA U aHaJIn3a peaJIbHbIX 3aBHCHUMOCTEH.

O0opynoBanmue:
1. PaGouas teTpanapb B KIETKY

2. PaznaTtouHble MaTeprabl: KApTOYKU-3a/1aHuUs, THCTPYKIIMOHHBIE KapThl — 20 MITYK.
3. KanmbkymsiTop mpocToii.

4. Pyuxa.
3ajanue:
1 Bapuanr 2 Bapuanr
1. Uccnenyiite pyHKINIO HA SKCTPEMYM C TIOMOIIIbIO MIEPBOIl MPOU3BOIHOM.
1
fX)=-"x+"-x*+1 f(X)=x*—4x+4.
3 2
2. Haiinute mpoMeXyTKH BBITYKIIOCTH M TOYKH ITeperuda KPUBbIX:
y = x3 +3x? y =x3 -12x% +145 .
3. JlaH 3aKOH MPSIMOJIMHEHHOTO JBUKCHHSI TOUKH
1 1 1 1
s=—"t3+Tt7+ Tt+1 s=—"t+3t?+5t+3
6 2 2 3

(t— B cexynnax, S — B Merpax).Haliaure MakCHMaJIbHYIO CKOPOCTB JAIBUKEHUSI ATOM TOUKH.



Ilopsi/IOK BBHITIOJHECHHS:
BaumaTenpHO MpoUnTaTh TEMY U I1€JIh MPAKTHYECKOW pabOTHI.

W3yunTh y4eOHBII MaTepua 1o TeMe.
OTBETUTH Ha BOIIPOCHI.

BeinonHuTs 3a1aHus.

IloaroroBuTh OTUET.

arOdE

Hosicnenusi K padore (V4eOHBIH MATEpHAJ):

[IpaBuno HaxoxaeHus skcTpemymoB Gyrkuun Y = T (X) ¢ nomompsro mpoussoaHoii:
1. Haiitu npoussomnyio f '(X)

2. Haiitu xpuTHueckue Touku Qyskuuu, B kotopsix 1'(X) = 0.

3. PaznenuTh 4MCIOBYIO OCh Ha MPOMEKYTKH KPUTHUECKUMH TOYKAMH.
4. UccnenoBaTh 3HAK IPOU3BOJHON B KaXKJJOM HHTEpBasie. Ecau npu 3TOM Ipon3BOHAS OKAXKETCS
OTPULIATENILHON, TO (QYHKIMS BO3PACTAET, [TOJIOKUTENbHON — yObIBaeT. Eciu 3Hak MeHsieTcs ¢ mitoca Ha
MHUHYC- 3TO TOYKAa MAKCUMyMa, C MUHYCA Ha IUTKOC- 3TO TOYKAa MUHUMYyMa.
5. BoruncnuTh 3HaueHHs QYHKIMHU B TOUKAX SKCTPEMyMa.

HanpagJieHue BBIYKJIOCTH Ipapuka QyHKIUT

Kpusas Y = f (X) maswiBaercs BbImykibli BHM3 B npoMexyTke (&;0), ecim oma nexur Beime
KacaTelbHOIl B 1060l Touke Toro npomexyrka. Kpupasa Y = f (X) naseiaercs Boimykioii BBepx B

npomesxytke (8;0) , ectu ona nexuT HUKE KacaTeabHOM, B 060N TOYKE 3TOr0 MPOMEXKYTKA.
BrInyki10cTh BHU3 WJIM BBEPX KPUBOM XapaKTEpU3yeTCsl 3HAKOM BTOPOM MPOU3BOIHON (QYHKIIUU

y = f (X): ecnn B HexoTopom mpomexytke f "(X) > 0, To kpuBas BRITyKIA BHH3 B 5TOM HPOMEKYTKE;
ecm ke f"'(X) < 0, To kpuBas BBIIYKIa BBEPX B 3TOM IPOMEKYTKE.

TIpaBu/I0 HAXOXKIEHHs Touek neperuéa rpapuxa pynxmun Y = f(X)
1. Haittu BTOpYy!o npoussoanyto f'(X) .

2. Haiitu xputnueckue Toukn pynkmun Y = f(X), B kotopeix f"(X) o6pasyercst B Hyns uiu Teprut
pasphIB.

3. Uccnenopats 3HaK BTopoii mpoussoguoit f"'(X) B mpomexyTkax, Ha KOTOPHIX HaiieHHbIE

KPUTHYECKHE TOUKH JenaT obsacth onpenenenus Gynkuun Y = f (X) . Ecim xputuueckas Touka

paszensieT IPOMEKYTKH BBITYKJIOCTH ITPOTHUBOIIONIOKHBIX HAIIPABICHUN, TO OHA ABISETCS O0IUCCOI
TOYKH Tieperuda rpaduka.
4. BoraucnuTh 3HaueHus (YyHKIMK B TOUKaX meperunoa.

Tpu BHINOJHEHHH NPAKTHYECKON PaGoThl PpACCMOTPHTE CJIeAyIOIHe PUMepPbI:
IIpumep 1:

UccnenoBars GyHKIHMIO Ha SKCTPEMYM C TIOMOLIBIO BTOPO# MPOM3BOIHOM
f(x)=x3-—9x2 +24x -12.

1) Hpoussoxuas f'(X)

f'(x) =3x% —18x + 24 . 32 -18x+24 =0
2) Kputnueckue TOUKu X2 —6x+8=0



f'(x)=0:
X1 =2, X2=4 - KpUTHYECKHE TOYKH.

3) Bropas nponssoanas f''(X)
f"(x) =6x-18.

4) HccnenoBaTh 3HaK BTOPOU MPOU3BOJHOM B KaXKI0M KPUTHYECKOM TOUKE:



f"(2)=6-2-18 =12 18 = -6 < 0, 3naunt X=2 gBJIAETCSA TOYKOM MAKCUMyMa
f"(4)=6-4-18=24-18 =6 >0 ,SHaI{I/IT " X =4 sBnseTcs TOUKON MHUHHMMYyMa.

5) Boruncium 3HaueHust GYHKIHHA B TUX TOYKAX:

f =f(2)=22-9.224+24.2-12-8-36+48-12=38
fo o =f@)=43-9.42124.4-12 =64-144 +96 12 = 4

OtBeT: fmax(2) =8; fmin(4) = 4.

2. [1pu BBINOJTHEHUH BTOPOTO 3aJJaHKsI PACCMOTPUTE MIPUMED.

HaiiTi IpoMeKyTKH BBITYKJIOCTH M TOUKH Meperu6a Kpusoii y = 6x% — x4,

1) Ipoussonnas Y'

y'=12x — 3x2.

2) Bropas npoussoanas Y
y"=12 — 6X.

3) Kpuruueckue touku: Y'= 0.
12-6x=0

—6x =-12

X = 2 - KpUTHYECKas TOYKA.
4) UccnemyeM 3HaK BTOpoil mpousBonHoi Y' B mpomexytkax (—0;2) u (2; ).

y'(0)=12-6-0>0; vy'(3)=12-6-3<0
X = 2 TOUKa neperuda
Haiiném Y(2)

y(2)=6-22 - 23 =24 -8=16.
OtseT: Ha npoMeskyTKe (—00;2) KpuBas BHITyKJIa BHU3; HA PoMeskyTke (2; o) KpHBasi BBIITYKJIA BBEPX;

(2;16) - Touxa neperuda.
3. TIpu BBHINIOJHEHUH TPETHETO 3aJaHUS PACCMOTPHM TIPUMED.

HaiiTu MaKkCUMAaJIbHYI0 CKOPOCTh JABHIKEHHS TOUYKH, €CJIU 3aKOH IIPSAMOJIMHENHOTO IBUKEHHUS 3a/1aH
ypaBHenueM S(t) = —t3 +9t2 — 2t -8 (S—B MeTpax, t —B ceKyHIax).

CKOpOCTB JABHUKCHUS TOYKU €CTh HepBaH HpOI/I3B0)IHa$[ HyTI/I BO BpeMeHI/I:
o) = s't) = -3t2 +18t - 24|

HccnenyeM 3Ty GyHKIMIO HA MAKCUMYM U MUHUMYM C IIOMOIIBIO BTOPOI MPOU3BOAHOM:

Vi) = $"(t) = 6t +18

—-6t+18=0
—6t =-18
t=3

V'(t) = (-6t +18)'= —6 < 0
Bropas npousBoHas oTpHIaTENbHA, CIeI0BATENbHO, CKOPOCTD SIBISETCS HAaMOOJbILEH MPH t = 3 CEK.
Haiiném 3HaueHHEe CKOPOCTH B MOMEHT t = 3CEK:

v(3) = -3-3 +18-3—24=—27+54—24::<MJ)

Ortser: 3 Mc .



Bonpocs! 14151 3aKkpenyieHus1 TEOPeTHYECKOr0 MaTepruaia K NPaKTHYeCKOMY 3aHATHIO:
1. IlpaBuiio HaXOXKJIEHHUSI FIKCTPEMYMOB (DYHKIIMU C TOMOIIBIO MTPOU3BOIHOM.

2. Kakue ToukH (yHKIMHU HA3bIBAIOTCA KPUTUUECKUMU?

3. Uto Ha3bIBaeTCs IKCTPEMYMOM (yHKIIMU?

4. B kakoM city4yae KpuBas BbIIIyKJIas BHU3, U B KAKOM Ci1y4yae — BBEpX?



5. [IpaBuna HaxoXIEHUS TOYEK mepernda rpaduka GyHKIUN y= 1.

Coaepsxanue oryera:
HazBanue nmpakTuueckoi paboThl.

YyeOuHas 1elsb.
Pemienue 3ananuii mpakTH4ECKOi paboTHI.
OTBeTh! Ha BOIPOCHI 1JI51 3aKPEIUIEHNUS TEOPETUUECKOT0 MaTepraa.

Ilpakmuueckasn paboma Ne 27: IIlpuMeHEeHHE TPOU3BOIHOM JIJIS1 OTHICKAHMSI HAMOOIBIIIIX

1 HAUMCHBIIINX BCIINYNH
I]ens: nokazatb NPUMEHEHNUE TPOU3BOTHON K PEIICHUIO TEKCTOBBIX 3a1a4 HAa HAX0XKJIEHUE HAUOOJIBIITNX
Y HAaUMEHBIIINUX 3HAYCHUM.
Y1oObI 1OCTUYB LIETH PaObOThI, TOTPEOYETCS PEIIUTh CIEAYIONINE 3a0a4u:
M3YYUTh HAYYHYIO U HAYYHO-METOIUYECKYIO JTUTEPATYPY 10 TEME.
popaboTaTh TEOPETUUYECKYIO YAaCTh MaTepuaa.
noAoOpaTh M MPOpeIIaTh TEKCTOBBIE 33/1a4M HA JAHHYIO TEMY.

(pyHKIMU HA OTpe3Ke.
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Pac.1 Pac.2 Puc.4

Kpartkas Teopernyeckas 4acTh (KOHCIEKT BMeCTe ¢ pa3o0paHHBIMH puMepaMu). PaccMoTpum, Kak
MPOM3BOHAS HCHOIB3YETCS U HaXOXKIEHUS HAanOOJIBIIEr0 M HAaMMEHbBIIIETO 3HaUeHHs (PYHKIMH Ha
otpe3ke. HaubosbIiee u HauMeHblee 3HaU€HNE HENPEPBhIBHON (PYHKIIMM Ha OTPE3KE MOXKET OBITh Kak Ha
KOHIIaX OTPEe3Ka, TaK M BHYTPHU HETO. ( B OTIMYUE OT IKCTPEMYMOB (DYHKIIMH, KOTOPBIE Ha KOHIAX
POMEXKYTKa He MOTYT ObITh). Eciin HanGosbIee 1k HAauMEHbIIee 3HAYCHUE IOCTUTACTCSl BHYTPH
OTpe3Ka, TO 3TO TOJILKO B CTAIIMOHAPHBIX TOUKAX (20e npou3600Has pasHAa HY1I0) WA B KPUTHYECKHX
( 20e npouszeodnas ne cywecmayem). bynem ux HazpiBath oHUM ciioBoM «Kpuruueckue». Paccmotpum
PHUCYHKH.

Puc.1. Ha orpesok [a;b] momangaroT n18e kputnueckue touku (Xo u X3). B Touke X2 Oynaer HanbosbIiee
3HaYeHHE, B TOUKE X3 - HAMMEHbIIee. B 1aHHOM cirydae HanOomblliee 3HaYEHHE COBIAIIO C MAKCHMYMOM
GbYHKIMH, HAMMEHbBIIIeE 3HAYEHUE COBIAIO0 C MUHUMYMOM QYHKIHH. Y pans (X2) U Yiauw (X3) .

Puc.2. Ha otpe3ok [a;b] momanatot Tpu kputiueckue Touku (X1, X2 u X3). Haubospiee 3naueHme
MOJTYYHJIOCH Ha KOHIIE MTPOMEXYTKA B T. & : ¥Yrane (@) , HAMMEHbBIIIEE — B KPUTUYECKOM TOUKe X3

VY waum (X3) .

Puc.3. Ha orpesok [a;b] momagarot nBe kputnueckue Touku (X1 u X2). B manHoM cinydae HanOosbIee
3HAa4YeHHE COBMAJIO C MAKCUMYMOM (YHKIIMU B TOUKE X2 :: Yyans (X2), HAUMEHbIIIEe 3HaUCHUE MOITY4YUIOCh
Ha KOHIIE TPOMEXKYTKA B T. D I Viyauw (D).

Puc.4. Ha otpesok [a;b] momamaror aBe kpurnueckue Touku (X1 u X2). HanbosnbIee u HauMeHbIIee

3HAYCHUE OKA3bIBAIOTCS HA KOHIAX OTPE3Ka: Yuans (D), Viauu ().
AJITOPUTM HAX HUA HAU bIICI0O M HANMCHBIIICT HAYCHUSA HKIIUHU =f(x)u T K

1. Haimu npouseoduyio t '(x).
2. Haiimu cmayuonaphnvle u Kpumuueckue mouku (RpupasHamo Rpou3eo0nyio K HyJiio, no echb

naimu f_(x)=0).




3. H3 nonyuennvix mouex eplopams me, KOmopule nORAOAIOM 6 3A0aAHHbBLIL RO YCI06UI0 OMPE3OK.
4. Bovluucnums 3navenue GYHKUUY 6 6b10PAHHBIX MOUKAX U HA KOHUAX NPOMENCYMKA.
5. H3 nonyuennwix uucen eplopamo camoe Haudoavuiee V,ac U camoe Haumenvuiee V.
PaccmoTpum npumeps! Ha JAHHYIO TEMY.
Ipumep 1. Haiitn HanGonbinee u HauMeHbluee 3Hadenne pynknun  f(X)= x* - 2x?
—3 mHnaotpeske [0;2]. B oTBeT 3anucath HauMEHbIIIEE 3HAYCHHE.
Pemienue.
1. Hatimu npoussoonyio f '(x).
frx)=(x*-2x2-3)=4x3-4x
2. Hatimu f "(x)=0.
4x3-4x=0 4x(x*°-1)=0 4x=0 x*-1=0 x=0, x=1,x=-1
3. U3 nmomyuenHbix Touek X = 0, x= 1, X= - 1 BBIOpaTh T€, KOTOPHIE MOMATAIOT B 33 JaHHBIN
orpesok [ 0; 2].
0€[0;2], 1e[0;2], -lue €[0;2].
4. BoruricnuM 3HaueHUeE 331aHHON QYHKIIMU B BRIOpaHHBIX Toukax X = 0, Xx= 1 1 Ha KOHIIaX
orpeska[ 0; 2].
f(0)=0*-2-02-3=-3
f(1)=14-2-12-3=-4
f(2)=2*-2-22-3=5

X 0 1 2
f(X) -3 -4 5
T nau6 (2) =5 f naum (1) =-4 OtBerT:

Ipumep 2. Haiitn Haubobiiee U HaMMeHbIee 3HaYeHUe pyHkun f(x)= x3/

3-x2/2-2x+10 ma oTpe3ske [ -3; 3]. B orBeT 3anucarh, HAUOOJIbIIIEE

SJHAYCHUE. (OTBeT OKPYTJIHTH JIO ECTHIX).
Penienue.

1. £ x)=x33-x2[2-2x+10) =x2—x -2

2. x2-x-2=0 D=(-12-4-1-(-2)=1+8=9=32

X1=(14V9) [ 2= (1+3) [ 2 =2 X2=(1-V9) [2=(1-3) [2=-2/ 2=-1
2€[-3;3], -1l€e[-3;3].
f(2)=28/3-22/2-2-2+10=8/3-2-4+10=6,7

f(- 1)= (-1)3/ 3— (-1)2/2-2-(-1) +10=(-1) /3-1/2 +2 + 10 = 11,17
f(-3)= (-3)3/ 3— (-3)2/2 - 2(-3) +10 =-9 -4,5 + 6+ 10 =2,5
f(3)=3%3-32/2-23+10 = 9-45-6+10=85

» w

X -3 -1 2 3
fx) 25 | 1117 | 67 | 85
f naue (2) :11,17 f naum (1) = 2,5 OTBeT: 11,2

Ipumep 3. Haiiti HanOosbIiee u HauMmeHbliee 3Hadenne pynkuun  f(X)=9 Cos X

+ 16X - 8 ma otpeske [-37/2; 0]. B oTBeT 3anmcaTh HauOOIbIIEE 3HAUCHHUE.
Pemienue.

1. £(X)=(9Cosx+16x-8)" =-9Sinx +16



2. -9Sinx+16=0 -9Sinx=-16 Sinx=(-16)/(-9)=1,8 >1 —ser
pemennus, Tak kak - 1 < Sinx < 1. Kputuueckux touek ner. Cpasy BbinosHseM
MYHKT 4.

3. Haiizem 3Hauenue GyHKIMM HAa KOHIIAX TIPOMEKYTKA.
f(-3n/2)= 9 Cos (-3n/2 )+ 16 ( -3n/2) - 8 =9Cos (n/2) - 24n -8 =
9-0-24-3,14—-8=-83,36
f(0)=9Cos(0)+16-(0)-8=9-1+0-8=1

X -37/2 0
f) | -8336| 1

fuas (0) =1 fuaun (-37/2) = - 83,36 OrtBer:
[Ipumep 4. Haiitu Hanbosplliee ¥ HanMeHbIee 3HaueHne pyHkuu  f(X)= 12 tg
X —12x+3m - 13 Ha otpeske [ -n/4; n/4]. B oTBeT 3ammcaTh HaHGOIbIIEE

3HAUYCHUC.
Penienue.

£x)=(12tgx— 12x+3n—13) =12/ Cos?x —12+0-0
(Opumeuanue: npoussoanas ( 37)” = O Tak kak 370 NOCTOSHHAS BETMYMHA)

2. 12/Cos?x —-12=0 12(1/Cos?x — 1)=0 1/Cos?x =1

[HEN

Cos?x =1 Cos x=1 u Cos X =- 1. Ionyuunu aa mpocTeHmux
TPUTOHOMCTPUYCCKUX YPABHCHUA, AJISI KOTOPBIX UCIIOJIB3YEM CpOpMyJ_II)I YaCTHBIX CIIy4acB.
Cos x =1 x=2mn, neZ. Ilpu n=0 x=2n-0=0

Cosx=-1 x=m+2m, neZ Ilpu =0 x=n+2n0=n

3. 0¢[-n/4; nl4], n we e [ -n/4; nl4].

f(0)=12tg0—-12:0+ 3w -13 =12-0-12-0+3-3,14 -13=-3,6
f(-n/4)=12 tg (-n/4) — 12-(-n/4) +3n - 13=12-(-1) + 3n +3n — 13=
-12 +6m -13 = -25 +6m = -25 +18,84 = - 6,16
f(n/4)=12 tg (n/4) — 12-(n/4) +3n - 13=12-(1) - 3n +3n - 13=-1

X -n/4 0 n/4
fxX) | -616 | -36 1
f naue (7'[7/4) =-1 f nanm (-TC/4) =- 6,16 OTBeT:

Pemmth caMOCTOSTENBHO.

1. Haiitu nanGonbliee U HaMMEHbIIEE 3HaYeHHE DYHKIIUN

f(x)=x3 +4x%? - 3x - 12 nHa otpeske [ - 4; - 1]. B oTBeT 3anmcaTh HanOOJIbIIEE
3HAYEHHE.

2. Haiitu Hanbonbllee U HAUMEHBIIEE 3HAUYeHUE (YHKIIUK

f(x)=x3-20x%> + 100x + 23 ma orpeske [ 9; 13]. B oTBeT 3amucarn
HaVMEHbIIIEe 3HAYECHHE.

3. Haiitu Hanbonbllee U HAUMEHbILEE 3HaUeHHE QYHKLIUK



f(X)=27x- 13 Sinx +11 Ha otpe3ske [ -2x ; 0]. B oTBeT 3anmucath HanOOJIBIIICE
3HAYCHHE.

4. Haiiti HauOoIbIIEE M HAUMEHBIIEE 3HAYEHHE DYHKIIUN

f(x)= 15 tg X — 15X+ 4 Ha otpeske [ 0; ©/4]. B oTBeT 3amucarh HaUMEHbIIIEE
3HaYCHHE.
OTBETBHL

l-fHaHM('l) :'6 fHaI/IG(_S) :6 |§|
2. fuame (10) =23 faus (13) =140
3. fuam (-27) =- 158,56 f yans (0) =11

A Fuam (0) =4 F s (W/4) =72

Ilpakmuueckana padoma Ne 28: ViccnenoBanue u nocTpoeHue rpadukoB GyHKIUN €
ITOMOUIBIO POU3BOJTHOU

Llenb— BBIpaOOTKAa yMEHHI ¥ HaBBIKOB MPUMEHSATH MPOHM3BOAHYIO JJIsl UCCIEIOBAHMS CBOMCTB (DYyHKIIUH,
noctpoeHus rpadukoB pyHkumid. PazButne ymeHuit paboTath cO CIpaBOYHBIM MaT€PHAIOM, yYCOHUKOM.
3amaun: 3aKOHCIIEKTHPOBATh YYEOHBIH MaTepuall, MCCIeI0BaTh (YHKIHUU TPU TTOMOIIM MPOU3BOIHBIX,
MOCTPOUTH TpaduKu GYHKINH, OTBETUTH HA KOHTPOJIBHBIE BOITPOCHI.

Conepxanue:

1. TeopeTnueckuii MaTepua.

2. [IpakTdeckas 9acTb.

3. KoHTpOnbHBIE BOIPOCHI.

Teopernuyeckuii marepuaJ

[ToHsITHE TPOU3BOAHON — OHO U3 BayKHEHIINX B MaTeMaTHKe. C MOMOIIBI0 MPOU3BOIHOM, YUUTHIBAS
€€ MEXaHWYECKUH CMBICT (CKOPOCTh MU3MEHEHHsI HEKOTOPOTO Mpoliecca) U T€OMETPUIECKH CMBICH (yT-
JIOBOM KOX(P(UIIMEHT KacaTeabHOI), MOKHO peIlaTh caMmble pa3HOOOpa3HbIe 3a7adyd, OTHOCAIIUECS K
000l 00JaCTH YEJTOBEYECKOW MEeATeThHOCTH. B YacTHOCTH, C TOMOIIBIO TPOU3BOAHBIX CTAJO
BO3MOXXHBIM TTOJIpOOHOE HCcieoBanue QYHKITHH, O0Iee TOYHOE TOCTPOCHUE UX TpaduKOB, HAXOXKICHUE
UX HAanOOJBIINX U HAUMEHBIIINX 3HAYCHUN U T.A.

Hccaenopanue pyHkumii 4 mocrpoenre rpagpukos GpyHkuui
[Ipu noctpoennu rpagukoB GYHKIUN € TOMOIIBIO MPOU3BOJAHBIX MOYKHO NMPUAEPKUBATHCS TAKOTO

T1aHa:

Cxema uccrenoBanus GyHKINU:

1. HaxoasaT obnacth onpeseneHus: GpyHKINU.

2. BersicHsr0T, sIBNsieTcs M (QYHKIWS YSTHOW MITH HEUETHOM.

3. OnpenensioT TOYKU nepecedeHus rpaduka QyHKIUH ¢ KOOPIAUHATHBIMU OCSIMH, €CJIA 3TO BO3MOXKHO.
4. Haxonsat craiimoHapHble TOUKH (PYHKITUH.

5. Onpenensior NPOMEXYTKH MOHOTOHHOCTH M SKCTPEMYMBI (DYHKLIUH.



6. Vcnionp3ys pe3ysbTaThl UCCIIEIOBAHUS, COSAUHSIOT MOJyYeHHBIE TOYKH TUIABHOM KPHBOM.

OTOT TUIaH KccleA0BaHus (DYHKIIMHM U TOCTPOCHUS ee rpaduka sSBIseTcs MPUMEPHBIM, €0 HE BCerjaa
HaJ0 NPUAECPKUBATHCS MYHKTYAJIbHO: MOKHO MEHSTh NOPSAJIOK IMYHKTOB, HEKOTOPHIE COBCEM OITYCKATbh,
€CJIM OHM HE MOAXOJIAT K JaHHOU (YyHKIMHU. B yacTHOCTH, eCiii HaX0XACHNE TOYEK MEPECEUCHHSI C OCSIMU
KOOpJUHAT CBSI3aHO C OOJBIIMMU TPYAHOCTSMHU, TO 3TOIO MOKHO HE JIeJIaTh; e€clid (PYHKUUS YeTHasl, TO
ee rpa@uKk CcUMMETpudYeH OTHocuTelabHO ocu Oy, MO3ITOMY [OOCTaTOYHO MOCTPOUTH TpaduK IS
MOJIOKUTEIBHBIX 3HAUYEHUH apryMeHTa, MPHHAUICKANIMX O0JacTH ompeneneHus (yHKIHH, a 3aTeM
OTPa3UTh €ro CHMMETPUYHO OTHOCUTEIIBHO OCH OpJMHAT, U T.II.

3aganue Nel: Uccaenyiite ¢pyHkumio u nocrpoiire ee rpaduk,
f(x) = x° + 2x - 3.

Pemienue.
1. OyukIus onpeneneHa Ha TpoMexyTke (-0o0; +oo). Todyek pa3psiBa HET.

2. Nmeem f(-x) = (-x)? + 2(-x) - 3=x%-2x - 3.
f(x) = (x)? +2(x) -3 =x% +2x - 3
OyHKIMS HE SBJISIETCS HU YETHOW, HU HEYETHOMU, TaK KaK
f(-x) # f(x) u f(-x) #-f(x).
3. Ecmu x=0, y= 0%+2+0 —3= —3, (0;—3) Touka mepeceueHns rpapuka ¢ ockto opauHar. Ecim y=0, To
x?4+2x—3=0. (—3;0) u (1;0) — ToukHu nepeceycHUs rpaduKa ¢ OChI0 abCIHUCC.
4. Haxoaum cranmoHapHbie TOuku GyHKIuu. Mmeem y' = 2x + 2,

2x +2 =0,
2x = -2,
x =-1.

5. O6nacte omnpezeneHust QYHKIMU Pa3AeIuTCs Ha MPOMEXYTKH (-00; -1) u
(-1;+00). 3naku npousBoaHO f'(X) B KakI0M MPOMEKYTKE MOXKHO HAWTH HEMOCPEICTBEHHON

MOJICTAHOBKOM TOYKHM U3 PACCMaTPUBAEMOI0 IPOMEKYTKaA.
Tak, f'(-2) =-2<0, f(2)=6 > 0.

e

-1

»
»

CrenoBatesbHO, B mpoMexyTke (-00; -1) hyHKIuMs yObIBaeT, a B MPOMEKYTKE
(-1;+00) — BO3pacraer.
IMpu x = — 1 GpyHKIUS IMEET MHHUMYM, PaBHBIH

f(-1) = (-1)2 +2(-1) -3 =1-2-3 =-4.
6. OTMeyaeM HailIeHHbIE TOYKU B MIPSIMOYTOJILHOM CHCTEME KOOPAMHAT M COCIMHSAEM UX TUTaBHOU
JIMHUEN.



B(1; 0) x

3amanue Ne2: UccienoBarb (PYHKIIUIO M IOCTPOUTH Ipaduk:
52 +x+1
Y=

X
1. O6nacte onpenenenus: (—0,0) U (0,00).
2. OyHKIUS HA Y€THA, HU HEYETHA, HEMIEPHOINICCKAs.
3. Touek mepeceyeHus ¢ OCSIMU KOOPJIUHAT HET.

5x2 -1
4. TlponsBonHas: y'=
32
5x2 -1
Haxoaum craroHapHbie TOYKU QYHKITUH —=0
X
5
= —
x20 X 5
V5 V5
£ T8 = =5 *
- - -
min

5. dyHKOUsA BO3pacTaeT mpux € (—o0;— \/5) (_\5 ;0) u yObiBaeT npu x€ (— [5:0) (0; /5
5 5 5 5

5o .

Makcumym ¢pysakiun:(— _ ;1—2 ) Munumywm ¢pysakmum (. ;142 )
YM Yy 5 y 5

HaiieM npoMexyTKH BBIMYKJIOCTH U BOTHYTOCTH

10x 3-10x °*+2x 2 2
y": ) _ ; _3—0, X#O

X X X

Oyukuus BorryTa mpu X€ (0; )  u BBITyKIa IpU X € (— 0 ;0)
6. Jlns1 Gonee TOUHOTO OCTPOEHUS TpadrKa BO3bMeM KOHTposbHbIe Touku. Eciu x=1, y=7 (1;7)
Ecmu x=—1, y=—5 (—1;-5)
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3aganue Ne3:
VYyeOnuk M.M.bammakoB. Anre6pa u Hauajga MaTEMaTUYECKOI0 aHaiu3a, reomeTpus. Mockaa.
«Axkanemus» 2017. 3anarue 6, ctp. 183-186. [IpouunTaiiTe 1 3aKOHCIIEKTUPYITE.

TpeodoBanusi K 0pOpMJIEHUIO TPAKTHYECKOH PadOThI
BaIlaHI/Ie JJIA BBITTOJTHECHU S HpﬁKTH'—ICCKOﬁ pa6OTI)I JOJIZKHO OBITH MNEPCHCCCHO B TCTPAAb AJId MPAKTHUYICCKUX

pabor.
B TeTpaau 101KHO OBITH OTPaXkKEHO:
- Ha3BaHME IPAKTHYECKOUN paboThI
- peuieHue 3aJaHui NPAaKTUYECKOM YacTH.
- OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
2. lIpakTHyeckas 4yacThb

3aganue: UcciaenoBath QyHKIHMIO U IOCTPOUTH ee rpaduk.

1 BapuaHT 2 BapuaHT

1. y=x3-3x%+4 1.y=x%+3x%-4
2. y=x3—4x 2. y=x3-12x
3.y=x*-8x? 3. y=x*-2x?

2 2

x +4 x

4.y=_ 4.y=

X x+1

3. KoHTpoJIbHBIE BONIPOCHI
1. Kakne mpoMeXyTKH Ha3bIBAIOT IPOMEKYTKAMHA MOHOTOHHOCTH (DYHKIIUHU?
2. Korna ¢pyHkuus Bo3pacTtaer Ha IPOMEXYTKe?
3. Korna ¢pynkuus yobiBaeT Ha IPOMEXKyTKeE?
4. Kakvie TOYKH Ha3bIBAlOT TOYKAMH dKCTpemMyMa QyHKIHH?
. Kakue Touku Ha3bpIBalOTCS CTAlIMOHAPHBIMU?
. ChopmynupyiiTe 10CTaTOUHOE YCIOBUE CYIIECTBOBAHNS MUHIMYMa B CTAllMOHAPHOHN TOUKE.
. ChopmynupyiiTe 10CTaTOUHOE YCIOBUE CYIIECTBOBAHH MAaKCUMyMa B CTAIIMOHAPHON TOUKE

~N o o1



Ilpakmuueckasa padoma Ne 29: HaxoxieHue ONTUMATBHOTO PE3YIIBTATA C TIOMOIIBIO POU3BOIHOM
B MMPaKTHYECKHUX 3aaadax. Ou3nyueckuii CMBICI MPOU3BOIHON B TPO(ECCHOHATBHBIX 3a7adax. Pernenue
3a/1a4 Ha (U3HUYECKUN CMBICI MPOU3BOJIHON B MPOPECCHOHANTBHBIX 3a/1a9ax

Henab: pemmts 3agaun Ha PU3UIESCKUI CMBICIT IIPOU3BOIHOMN

TeopeaneCRaﬂ 4acTb

®u3nvecKknii CMBICJ MPOU3BOTHOI 3aKIII0YACTCS B TOM, YTO IIPOU3BO/IHAS BEIPAKACT CKOPOCTh
HPOTEKaHUsI IIPOLIECCa, OMUCHIBAEMOr0 3aBUCUMOCThIO Y = f(X):

- €CITM 9TO JIBUKEHUE aBTOMOOMJIS, TO, IPUHKMAs B KauecTBE (DYHKIIMU 3aBUCUMOCTD TIPOWJICHHOTO
PAcCTOSIHUSI OT BPEMEHH, C IOMOLIBIO TPOM3BOIHOI MOTy4aeTcs: 3aBUCHMOCTh CKOPOCTH OT BPEMEHH;

- €CITM XK€ PaCCMOTPETh B KauecTBE (PYHKIMA MTHOBEHHYIO CKOPOCTh aBTOMOOMJIS, TO IPOU3BO/IHAS
3a/1aeT U3MEHECHHE €0 YCKOPEHHS;

- €CJIM PacCMOTPETh (PYHKIHUIO, 32IAFOLIYI0 3aBUCUMOCTh 00beMa MIPOU3BEACHHON IPOAYKIIUH OT
BPEMEHH, TO [TPOU3BOJIHAS IO3BOJIUT y3HATh, KAK U3MEHSIACH CO BPEMEHEM IIPOU3BOUTEIBHOCTD TPYAa
Ha ATOM MPEANPUSATHH;

- €CJIM PacCMaTPUBAIOTCS AJICKTPOMATHUTHBIC BOJTHBI, TO MOT'YT HOTPeOOBAThCS (PYHKIIUH,
XapaKTEePU3YIOIIHE U3MCHEHHE CO BPEMEHEM AJICKTPUYESCKOTO ¥ MATHUTHOTO TIOJICH, a TAKXKE UX
HPOU3BO/IHBIC - CKOPOCTH U3MEHEHUsI ATUX T10JICH, Be/Ib BEIMYMHA MATHUTHOTO TIOJIS TPOIIOPIIMOHAIIbHA
CKOPOCTH U3MEHEHHS DJICKTPHUYESCKOTO MOJIS U T.II.

Pemmasi KOHKpETHBIE TEKCTOBBIC 3a/1a4 Ha CKOPOCTH IpoIiecca C IPUMEHEHUEM IIPOU3BOIHOM, CIICIyeT He
3a0bIBaTh O Pa3MEPHOCTSX BeanunH. Eciu nepemenHas Y, 3ananHas ¢pynkiuei f(X) usmepsercs B
HEKOTOPBIX eIUHUIAX [Y], a e€ apryMeHT B eAMHHLAX [X], TO Mpou3BOIHAs (CKOPOCTh) H3MEPSETCS B
enuaunax [y/x].

CkopocTh MPSIMOJIMHEHHOTO JIBIKCHUSI MaTEpPUATIbHOI TOYKH B MOMEHT BPEMEHH t eCTh MPOM3BOIHAS OT

yTy S 10 BpeMeHH t:
V() =S,

a YCKOpEHHE — MMPOU3BOIHAS CKOPOCTH 110 BPEMEHHU:
al) =v'(1) =S"(1).
Ecnu ¢pynkius y = f (X) onuceiBaeT kakoi-In00 GU3NIECKUil MPoIIece, TO MPOU3BOIHAS ¥’ €CTh CKOPOCTh
IpOTEKaHMs TOTO Ipolecca. B 3ToM 3akioyaeTcss MEXaHMYECKH CMBICI TPOU3BOAHOM.
[Ipumepsr:
1. 3akoH ABUKeHHUs Tena 3a1aH dopmymnoit S(t)=0,5t° + 3t + 2 (S - B meTpax, t — B cexynaax). Kakoit
MyTh TPOJIEH TeJIOM 3a 4 cekyHabI? KakoBa CKOpOCTh ABIKEHHSI B STOT MOMEHT BPEMEHU?
Pewenue:
S(4)=0,5-4> + 3-4 + 2 = 8+12+2=22 (m)
v(t)=(0,5t> + 3t + 2)'=t+3(m/c)
V(4)=4+3=7 (m/c)
Omeem:7 m/c
2. ITycTh KOJIMYECTBO BEIIECTBA, BCTYITUBIIETO B XUMHUECKYIO PEAKIIHIO, 331aéTCs 3aBUCUMOCTHIO P(t) =
t2/2 + 3t -3 (monb). HaliTi CKOPOCTh XUMHYECKOH peaKiuy 4epe3 3 CeKyHIbI.
Pemrenne:
v(t) =p’(t) =t + 3 (monv/c)
v(3) =3+ 3 =6 (morw/c)
Omeem: bmonv/c
Xoa padoTsl
[epepucyiitTe B TETpaab U 3aIOTHATE KJIACTEP-CXEMY (ITaHHBIE BO3BMUTE U3 TEOPETUIECKON YaCTH):
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CKOPOCTh

Brmmonuute MMPCAJIOKCHHBIC 3aJaHU .

Bapuaurl

dusnyeckuit
CMBICJI
NPOU3BOJHOU

—>

yCKOpeHUe

Bapuaut 2

Pemmts 3amauy

3aKoH BMKEHHUS TeJa 3a1aH GopMyIoi 1. 3axoH aBWXeHHA Tela 3a7aH GOopMyYIoi
S(t)=t3+3t-4 (S - B MeTpax, t — B S(t)=t3- 3t + 4 (S - B MeTpax, t — B
cexkynaax). Kakoit myts npoiizieH tenom cexkyHaax). Kakoit myts npoiizeH teiom
3a 4 cexkyHapl? KakoBa CKOpOCTh 3a 4 cexkynapl? KakoBa CKOpoCTh
JBYKEHUS B TOT MOMEHT BpEMEHH? JIBYDKEHUS B TOT MOMEHT BpEeMEHH?
ITycts nonmynanus 6akrepuii B MoMeHT t | 2. IlycTh nomynsanus 0akTepuil B MOMEHT t
(cex) HacumThIBaeT X(t) = 3000 + 100 t? (cex) HacumThIBaeT X(t) = 4000 + 200 t?
oco0Oeii. B kakoit MOMEHT BpeMeHHU oco0Oeili. B kakoit MOMEHT BpeMEHH
CKOpOCTh pOCTa MOMYJISINN OyIeT paBHa CKOpOCTh pOCTa MOMYJIALIUU OyaeT paBHA
600 ocobeii B cekyHay? 800 ocobeit B cexkyHy?
O6béM npoaykuuu V 1iexa B TeUeHHE 3. O0bém mpoaykuuu V 1iexa B Te4eHUE JHS
JTHS 3aBUCUT OT BPEMEHU T10 3aKOHY 3aBHCHUT OT BPEMEHHU 110 3aKOHY
V (t) =-5 t2+ 15 t2+50t + 70 (e0.). V (t) = 5-t3- 1542 +50t + 70 (e0.).
3 2 3 2

Brruncnute npou3BOIUTENEHOCTD TPYAA Boruncnute npou3BOIUTENLHOCTD TPYAQ
I1 (t) B MOMeHT Bpemenu t = 2 yaca. I1 (t) B MOMeHT BpemeHnH t = 2 yaca.
Mama ¢ JOUYKOM I'yJIsIv B MapKe. 4., Mawma c 104YKOH T'YJIsUIM B IapKe.
JleBouka 3axoTesa NoKaTaThCs Ha JleBouka 3axo0Tesa MoKaTaThCs Ha
Kapycemsix, a Mama peruia Kapycensix, a Mama peruia
cdororpadupoBath 10uKy. Bpamenue cdororpadupoBath 104Ky. Bpamenue
KapyceJu COBEPIIAETCS MO 3aKOHY KapyceJu COBEPIIAETCS MO 3aKOHY
g (t) =113 -5 2. dororpadus Moxker g (t) =13 -3 t2. doTorpadus MoxeT

9 2 12
OBITh XOPOLIEro KayecTBa TOIBKO MpU OBITh XOPOLIETO KayecTBa TOIBKO MpU
ycKkopeHnHu paBHoM 3 M/c. B kakoit yCKOpeHHHu paBHOM 2 M/c. B kakoi
MOMEHT BpeMEHHU HeOOXOANMO C/IeIaTh MOMEHT BpeMEHHU He0OXOAUMO C/IeTaTh
CHUMOK? CHUMOK?

Ilpakmuueckaa pavoma Ne 30: 1lousatue MHOTOrpanHuka. Bepimnael, pédpa, rpanu
MHororpaHHuka. Pa3séprka. MHOrorpanHsslie yribsl. Belykiible MHOIrOrpaHHUKHU. Teopema
Ditnepa.
3anganme 1: 3anucaTh B TETpaab MOHATUS MHOTOTPaHHUKA, BEPIINHBI, peOpa, rpaHu; MPaBUILHOTO

MHOTr'OrpaHHUKa.

Mmnozozpannuk - TEOMETPUUECKOE TEJI0, OrPAaHUYEHHOE CO BCEX CTOPOH IUIOCKUMH
MHOTOYT'OJIbHUKAaMU, Ha3bIBaeMbIMU epanamu. CTOPOHBI TpaHel Ha3bIBAIOTCS pedpamu



Brinmykiiblii MHOTOrpaHHHMK HA3bIBACTCS HMPAGUIbHBIM, €CIU BCE €ro IpaHU — MPaBUIIbHBIC
OJIMHAKOBbIE MHOTOYTOJIbHUKHM U BCE MHOTOTPaHHBIE YIJIbl IPU BeplIMHAX paBHbI. CyliecTBYeT 5 BHAOB
MPaBWJIbHBIX MHOTOIPAaHHUKOB: TETPa’Ip, KyO, OKTa’dap, 10AEKadIp, UKOCAIP.

3aganue 2: 3anucath B TETpaab TeopeMy Diiepa

Teopema 3iinrepa O COOTHOUICHHMM MEXKIYy 4YHCIOM BEpUIMH, pedep U TpaHEil BBIMTYKIOTO

MHOTOTPaHHHKA, I0Ka3aTeIbCTBO KOTOpPOM Dityiep onmyOimkosan B 1758 T.
Bepuwiunwot + I'panu - Péopa = 2.

Bepwunuot + I'panu - Péopa = 2.

MHuororpaHHuK Bepmmnbl I'pann | Péopa gacnl:MeTpnn gf;;tg;;i
Terpasap 6 3 6

Ky0 12 9 9

OxkTasrap 12 9 7
Honexarap 20 12 30 15 15
Hxocasap 12 20 30 15 15

3ananue 3. U300pa3ute TeTpa’ap, Ky0, OKTadAp U YKa:KUTe IPaHu, pedpa U BepIIMHbI.
3ananmue 2: 3anucath B TETPab HOHAMUE NPU3M, €€ ITIEMEHN 06

Ilpusma — 3mo MHO202pAHHUK, 08e ZPAHU KOMOPO20 AGNAIOMCA PAGHLIMU MHO20Y201bHUKAMU,
HAX00AWUMUCA 8 RAPATIETILHBIX NII0CKOCMAX, A OCMAIbHble 2DARU — NAPAILNE10ZPAMMAMU.
FpaHI/I, KOTOPBIC HAXOOATCA B MAPAJUICIIBHBIX IJIOCKOCTAX, HA3bIBAIOTCA OCHOBAHUSIMHU IIPU3MEI, a
ocTajbHbIEe TPaHH — OOKOBBIMYU IPAHSIMU TTPU3MBI

B 3aBHCHUMOCTH OT OCHOBAHUS MMPU3MBI OBIBAIOT:

TpeyronpHas YeTpIpE€XyrosibHbIE [llectuyronpHas

[Tpu3zma ¢ GoxoBbIMH pEOpPaMH, MEPICHIUKYIAPHBIMU €€ OCHOBAaHHSIM, Ha3bIBAETCSI MPSAMON MPU3MOH,
KaK B IIPEJBIIYIINX PUCYHKAX.



IIpsiMas mpu3Ma Ha3bIBACTCS NPABUIBHOM, €CIIU €€ OCHOBAHUS — IPAaBWJIbHBIE MHOTOYT OJIbHUKH.
[Ipusma, OokoBble pEéOpa KOTOpPOH HE NEPHEHIUKYISIPHBI
OCHOBAHUIM, Ha3bIBACTCSI HAKJIOHHOM IIPU3MOIA.

Paccrosnaue MCKOAY OCHOBAaHUSAMH IIPpU3MBI
Ha3bIBacTCS BBICOTOIM IIPpU3MBEIL.

e BricoTa npsMOii IPU3MBI COBIATAET ¢ OOKOBBIM peOpoMm.

e BpicoTa HAKJIIOHHOW NPU3MBI — 3TO NEPHEHAUKYJIIAP,

IIPOBEJICHHBIA MEXy OCHOBaHUSAMU NpU3Mbl. Hacto

MEPIEHIUKYIIAP IPOBOJAAT C OJHOM U3 BEPILIMH BEPXHETO

OCHOBAHHUSI.

e be3 10NOIHUTENBHBIX YCIOBUM HEBO3MOXKHO OIPEAEIUTh, B
KaKyI0 TOUKY IIPOEKTUPYETCS BbICOTA HAKJIIOHHOW ITPU3MBI.

YTo Takoe pa3BepTKa

10.31
é’ & ML PasgepTKa MHOMOrpaHHUKa — 3T0

¢durypa, coctaBneHHaa U3 MHOFOyro/ibHUKOB,
ABNAOLMXCA €ro rpaHAMM U PACNO/IONKEHHbIX OnpeaeneHHbIM
obpazom. Ha pucyHke 10.31 nsobpaxkeHa HekoTopasa ¢urypa. 3710
(paseepTKa Kyba.

1) IlepeuepTHTe PasBepTKy Ha JHMCT KJeTdaToi Oymarw, yBeJIWdYHB Tak,
uTOOBI CTOPOHA KAMAOro Ksaapara Owwia passa 3 cm (doro I).

2) BripexxpTe OGHrypy u3 OymMard M CJIO0MKHTe, KaK IOKa3aHO Ha
dororpabuu 2. ¥V Bac nonyuurca Kyb (doro 3).

BbInoJHUTH TECT MO TEME:
Tect no reme « MHOTrOrpaHHUKN
Bapuant 1
1. MHOrorpaHHUK — 3TO T€JO, TOBEPXHOCTh KOTOPOTO COCTOUT U3:
a) mapaieaorpaMMoB
0) MHOTOYTOJIbHUKOB M TPEYTOJIbHUKOB
B) MHOTOYTOJILHUKOB
I') MHOTOYTOJIbHUKOB U MapajuieIorpaMMoB
2. Eciu OokoBele peOpa Npu3Mbl MEPHEHIUKYISIPHBI K OCHOBaHUSM, TO MpHU3Ma
Ha3bIBACTCS
a) MPaBUJILHON
0) mpsiMoit



B) HAKJIOHHOM

I') NEePIEHANKYJIAPHON

. JlmaroHanp MHOTOTpaHHHMKA — 3TO OTPE30K, COCTUHSIOIINM

a) J00bIe 1BE€ BEPIIMHBI MHOTOTPAHHHUKA

0) IBe BEpUIMHBI, HE TPUHAJICKAIINE OJHOU rpaHu

B) JIB€ BEPIIMHbI, IPUHAIJICKAIINE OJHON TpaHU

I') IB€ BEPIIMHBI, OJJHOTO OCHOBAHUS

. KonnuecTtBo pebep mecTnyroabHON Npru3Mbl

a) 18

0)6

B) 24

r) 12

. HamMeHns1iee unciio rpanei mpu3Msl

a) 3

0) 4

B) 5

r) 6

Bapuant 2

. IIoBEpXHOCTB NPU3MBI COCTOUT U3

a) IByX MHOTOYT'OJIBHUKOB, PACIIOJIOKEHHBIX B IBYX PABHBIX MNIOCKOCTSAX U KOHEYHOTO
YKCIa nNapajieorpaMMoB

0) JABYX paBHBIX MHOTOYTOJIbHUKOB M KOHEYHOTO YKCJIa TapajuieiorpaMMOB

B) IBYX PaBHBIX MHOTOYTOJIbHUKOB, PACIIOJIO0KEHHBIX B IBYX IUIOCKOCTAX U KOHEYHOIO
YKCIa napaieorpaMMoB

I') ABYX PaBHBIX MHOTOYT'OJIbHUKOB, PACIOJI0KEHHBIX B MapalIebHbIX MJIOCKOCTAX U
KOHEYHOT0 YKciia apajijIeIorpaMMOB

. IIpaBunpHas npusma — 310

a) Mmpu3Ma, OCHOBaHUEM KOTOPOU SIBJISIETCS MPaBUIIbHBIM MHOTOYTOJILHUK

0) mpu3Ma, OCHOBaHHWEM KOTOPOH SIBJSIETCS paBHOCTOPOHHUI TPEYTOJIbHUK

B) IpsiMasi Ipr3Ma, OCHOBAHHEM KOTOPOM SIBISIETCS MPaBUIIbHBIM MHOTOYTOJIBHUK

I) npsMasi Ipu3Ma, OCHOBaHUEM KOTOPOMH SIBISETCS KBaJApaT

. BBICOTOM pHU3MBI HA3bIBAECTCHL:

a) OTPE30K, COENUHSIIOUINI IBE BEPILIUHBI IPU3MBbI, HE IPUHAJIEKALTUE OJTHON IpaHu

0) OTpE30K, COCIUHSIIONINIA IBE BEPIIUHBI, TPUHAJJICKAIIUE OJTHOU IPaHu

B) PACCTOSIHUE MEXKAY IJIOCKOCTSIMU €€ OCHOBAaHUM

') PacCCTOSTHUE MEXKY IBYMsi OOKOBBIMU T'paHsIMHU

. KonmnuecTBo rpanei mecTuyrojibHON MPU3MbL

a) 6

0)8

B) 10

r) 12

. Haumenspiee uncio pedep npu3Mbl

a) 9

0) 8

B) /



r) 6

Kpurepun ouenku: «5» 6a10B —5 BEepHO BBHIMOIHEHHBIX 3a/1aHUHN
«4» 6amta — 4 BEepHO BBHIMIOJTHEHHBIX 33 IaHUS
«3» 6amna — 3 BEpHO BHINOJHEHHBIX 33JaHUS

OT1BeTBI:
BapuanTt 1 2 3 4 5
1 B 0 0 a B
2 r B B 0 a

Ilpaxkmuueckaa paooma Ne 31: ITpusma. [Ipamas u HakiioHHas npusMa. [IpaBuibHas

npusMa. [lapannenenunen, Ky6. CoiicTBa napauienenumneaa
ey paboThI:
1) TToBTOPUTP M 3aKPETIUTH BUJIbI TIPU3M U UX CBOMCTBA.
2) BoipaboTath YMEHUS eaTh K 3a/1a4aM I'PaMOTHBIE YSPTEHKH.
3) BripaboTaTh yMEHHMsI M HABBIKU IPU PEIICHUU FEOMETPUICCKHX 3a1ad 1Mo Teme «[Ipu3may.
O6opynoBanue: KapTa UHAUBUIYAILHOTO 33JaHHsI, MUKPOKAIbKYISTOP.
J1J1s1 BBITIOJTHEHU S IPAKTHYECKOU PabOThI UCTIOIB3YHTE CIECIYIONINE CBEICHUS:
e Eciin GokoBbie peéOpa MPU3MBI MEPIEHAUKYISIPHBI OCHOBAaHUSAM, TO MpH3Ma HA3bIBACTCS IMPSMOU, B
IIPOTUBHOM CJIy4ae HaKJIOHHOM.
e [IpsimMas mpu3Ma, B OCHOBAHUH KOTOPOM JIEKUT IPABHIIbHBIM MHOTOYTOJIbHUK, Ha3bIBA€TCSI MPABUIIBHOM.
o [leprieHAUKYmsIp, OMYIICHHBII U3 TI000M TOUKH BEPXHETO OCHOBAHMS HA MJIOCKOCTh HUKHETO OCHOBAHMS,
Ha3bIBACTCS BBICOTOM MPU3MBI. Y TIPSMOM U MPaBUIILHON IPU3MBI BRICOTa paBHA OOKOBOMY peoOpYy.
e JlnaroHasbio MPU3MBI HA3bIBAETCS JIFOOON OTPE30K, COCNUHSIIONINI JIBE HE JIeKalllie B OJHOU TpaHU
BEPIITUHBI PU3MBI.
e JIMaroHaJbHOE CEYEHHE - 3TO CEUEHHUE, KOTOPOE MPOXOIUT Yepe3 OAHY M3 JuaroHajeld OCHOBAHMS U
060oKoBOE pedpo.
[Mapannenenunen. Haubonee gacto BcTpedaromMMesl BHIOM MPHU3MBI SBJsieTCs Mapasenenunen. Omp.
[Tapannenenunenom Ha3bIBaeTcs MPU3Ma, B OCHOBAaHUM KOTOPOM JIEKUT MapajuIeIorpaMM.
e Bce rpanu napaienenurea - napajieaorpaMmsl.
e [lapannenenunesn, 60KOBbIe pEOpa KOTOPOTO MEPIEHANKYISIPHBI K TUIOCKOCTSM OCHOBAaHUM, Ha3bIBAETCS
npsambeiM.  (OcHOBaHHME TMPSAMOro Tapajulefienunena — mapaieJorpaMM, a OOKOBbIE TpaHU —
MPSIMOYTOJIbHUKH).
e [IpsMoii mapamienenumes, B OCHOBAHMM KOTOPOrO JIEKUT MPSIMOYTOJbHUK, HA3bIBAETCS MPSIMO-
YTOJIbHBIM TapajuiesenunenoM. Bce rpaHu mpsMOYroibHOro mNapajuiefienuneaa - NpSMOYTOJbHUKH.
JluHbl TpeX pedep MpSAMOYTOJIBHOTO MapalieNenuIe/ia, BEIXOASIIUE U3 OAHONW BEPIIMHBI, HA3bIBAIOTCS
€ro U3MEPEHUAMHU (AJTMHON, IIMPUHON, BHICOTOM).
KBampar niuHBI AMAaroHaad MPSMOYTOJBHOTO Mapajiesieliuiea paBeH CyMMe KBaJIpaToB 3-X €ro
mMepennit: a2 + b? + ¢?= d2.

Bapuanr 1
1. Cxonbko p€bep y meCTUyroJIbHOW MPU3MBbI?
2. Kakoe HanMeHbIIIee YUCIIO TpaHeil MOXeT UMETh pu3Ma?
3. Man xy6 ABCDA1B1C1D:. KakoBo pacrionosxenue npssmeix BiD1 u AC ?



4. TlepnieHAUKYIADP, IPOBEACHHBIN U3 KAKOH-HUOYAb TOUYKH OJTHOTO OCHOBAHMS K IUIOCKOCTHU JAPYrOro
OCHOBAHHs, Ha3bIBACTCH. ..

5. CTopoHa OCHOBaHHUS ITPaBUJIBHOM YETHIPEXYTrOJIbHON MTPU3MBbI paBHa 12 cM. JluaroHanb Npu3Msl
o0Opa3yeT ¢ IJIOCKOCThIO OCHOBaHUs yroi 45°. Haiinure 60xKoBOE pedpO MPU3MBL.

6. B npsmMoyroibHOM napajuienenumneie CTOpoOHbl OCHOBAHUS paBHbI / CM M 24 cM, a AMaroHalb

napatenenunena - 5v29 cv. HaiiTi miomas JuaroHaasHOr0 CeueH s apalleieuea.
7. B npsiMoM mapasuienenurneie ¢ BBIcoToi 15 M croponsl ocHoBanust ABCD paBabl 2 M 1 4 M, TuaroHaib
AC paBHa 5 M Haiigure miomaap JuaroHaaIbHOIO CEUYCHUS MapajuiesienuIieia, MpoXosIero yepes
BepuinHel B 1 D.

Bapuanr 2
1. CxonbKo rpaHell y LIECTUYTOJIBHOM NPU3MBbI?
2. Kakoe HanMeHbIIIee Yuciio péoep MOKET UMETh Tipu3Ma?
3.Tpu pebpa napamnenenunena pasusl 6 M, 8 M u 10 M. Haiinure cymmy utiH Beex ero péoep.
4. Tlpsimas mpu3Ma Ha3bIBaeTCs IPABUIbHOM, €CIIM €€ OCHOBAHMSI. ..
5. Haiinure IivHy TuaroHaiad IpsIMOYTOJILHOTO Mapalijiesienumneaa, H3MEepeHuss KOTOPOro paBHBI 2 cM, 3
cM H 4 cM.
6. B nmpsimom mapasuienenumnene CTOpOHbl OCHOBAHUSI PaBHBI 3 CM U 5 €M, a OJIHA U3 JuaroHanei — 4 cm.
MeHbIuas gUaroHaak Hapalelenuea ¢ MIOCKOCThIO OCHOBAHHA cocTaBiseT yron B 60°. OnpenenuTs
JaroHajli napasuieenunesa.
7. B npsimoM napasuienenunene 6okosoe pedpo 1 M, croponsl ocHoBaHus 23 1M u 11 1M, a quaronanu
OCHOBaHUS OTHOCSTCS Kak 2:3. Haiinure muiomaam 1uaroHanbHbIX CEUSHUH.

Ilpakmuueckan padoma Ne 32: DneMeHTb TUPAMUIbI, TUIHHIPA, KOHYCa, CHEphI U
mapa. Pemenue 3anau
Hean:
JupakTuyeckasi - CiocoOCTBOBAaTh (POPMUPOBAHUIO YMEHUW M HABBIKOB MPHU PEILICHUU
3a/1a4y M0 BBIYMCIICHHUIO IUIOMIA/IA TOBEPXHOCTU LIUIMH/IPA U KOHYCA.
BocnuraresibHast - IOBBIIEHUE UHTEPECA K IPEIMETY.
Pa3BuBaromas - pa3BuTre NpOCTPAHCTBEHHOTO BOOOPaKEHHUS.
Heab: popmupoBaHre yMEHUN U HABBIKOB TP PEIICHUHU 3a/1a4 Ha BHIYMCIICHUE TIOIA M
MTOBEPXHOCTU LWJIMH/IpA U KOHYCA.
3axayu:
1. YMeTh NpUMEHSTh (POPMYJIbl BBIYUCIICHUS IUTOIA U TOBEPXHOCTH IWJIMHPA U KOHYCA.
2. YMeTb pemarh 3a/1a4d Ha BBIYMCIECHUE IUIOIIA I TOBEPXHOCTH LIWJIMH]IPA U KOHYCA.

®opmupyemblie komnerennun: OK 1-5.

OcHaleHue: METOIMYECKHUE YKA3aHUS TI0 BBITIOJHEHUIO MPAKTUUECKOW PabOTHI.
1. TIpoBepka TOTOBHOCTH BBITTOJTHEHHS MPAKTUUECKON paOOTHI:
Dponmanvuwlii onpoc.
3aKOHUYHUTD MPEJI0KEHUE!
1. IunuHApOM HaA3BIBAETCS TEJI0, KOTOPOE COCTOUT M3. ..
2. Konycom Ha3bIBaeTCs T€JIO, KOTOPOE COCTOUT U3 ...
3. Ob6pa3yrolei MUINHIpa Ha3bIBACTCSI OTPE30K, COCTUHSIONINHT ..
4. O6pa3yroliieil KOHyca Ha3bIBA€TCs OTPE30K, COSTUHSIFOIINH ..
5. Paguycom nmuimHapa v KOHyca Ha3bIBAETCA ...



6. OcHOBaHMEM IWJIMH/PA U KOHYCA SBJISCTCA ...

7. BBICOTO IMIMH/Ipa HA3BIBAETCS OTPE30K COSTUHSIONINY ...

8. BricoToil KOHyCa Ha3bIBAETCS OTPE30K COSAMHSIOMIUY ...

9. Ilnomank MOBEPXHOCTH LMIMH/IPA BHIYUCIISETCS. .

10. [Tnomaas MOBEPXHOCTH KOHYCA BBIUUCIISIETCS . . .

11. ITapom Ha3bIBAETCS TEIO KOTOPOE COCTOUT U3 ...

12. ITnomaas MOBEPXHOCTH IIapa BEIYUCIISETCH. ..
2. CooOmieHue TeMbl 3aHTHsI, (HOPMYIUPOBKA OOYUJAIOLTUMCS 1SN 3aHITHSL.
3. OOyuvaromumecs MONy4YalOT TETPagul ISl MPaKTUYECKOW pPabOThl MU METOJIUYECKHE
YKa3aHUS 1O BBIMOJIHEHUIO MPAKTUYECKONW paObOThI, 3HAKOMSTCS C TIOPSIKOM BBITIOTHEHUS
(mpunoxenwue 1).
4. OOyyarouiuecs BBIMOIHSAIOT TPAKTUYECKYIO padoTy.
5. CooO111eHrEe JOMAIIHETO 3a/1aHuUS.

MeToanuyecKue YKa3aHus 0 BHINOJHECHUIO PAKTHYECKON padoThl Ne 32
Tema: Beruncienue miomaay noBepXHOCTH HUIMHAPA, KOHYyca, apa

Heab ypoka: Cnoco0cTBOBaTh (POPMUPOBAHUIO YMEHUI U HABBIKOB 11O BHIYUCICHUIO
IJIOIIA/IM IOBEPXHOCTH HWJIMH/IPA, KOHYCA, IIapa.

IIpoaoxuTeIbHOCTD: 2 Yaca.

OO0yuaromuiics 10/2K€H 3HATh:

- OCHOBHBIE 3JIEMEHTHI IWJIMH/PA, KOHYyCa, 1apa;

- (hopMyJIBI BEIYHMCIIEHUS TUIOLAAN TIOBEPXHOCTH HUIMH/IPA, KOHYCA, 11apa.
OO0yuaronuiicsi 10J17KeH yMeTh:

- BBIUUCIIATH MIIONIalb OOKOBOW MOBEPXHOCTU LMJIMHAPA U KOHYCA;

- BBIUMCIIATH TUIONIA/Ib  [TOBEPXHOCTH I1apa.

- BBIYMCIATH IUIONIA/1b MTOJIHOM IMOBEPXHOCTU LWJIMH/IPA U KOHYCA;
PexoMeHnaalum 1o BHIMOJHEHUIO IPAKTHYECKOM padoThI:

1. IIpouTuTe 3ananue.

2. 3anummTe YCIOBHE 3a/1a4H.

3. 3amummTe KpaTKo JaHO

4. BBINOTHUTE PUCYHOK.

5. 3anuummTe penieHue U OTBET.

Kpatkue Teopernyeckue moJi0KeHUs:

Humaaap (puc. 1.18) Komnyc (puc. 1.19)
[1nomaas OOKOBOM MOBEPXHOCTH: [1nomaas 60KOBOI MOBEPXHOCTH:
S, = 27RH . S, = ARL.
[nomanp MOIHOW MOBEPXHOCTH: [nomaae MoIHOM MOBEPXHOCTH:

S0 = 27RH +27R". S = TRL + 7R,



Puc 1.18 Puc 1.19
ap
[Tnomaap NOBEpXHOCTH SH 00béM Vmapa
panuyca 1" OnpeaeNsoTcs GopMyIaMu:

« S = 4?Tf
. S: d
V= 4 3
. = 3?1'?‘
3aoaua 1.

[Tnomans GOKOBOW MOBEPXHOCTH MIJIMHIpA paBHAa 21 7 a TuaMeTp OCHOBaHUS paBeH /.
Haiinure BpICOTY HMIMHIpA.
Pemenue.
BricoTa nunuHpa paBHa
p _ Soox _ Seox _ 21T _ o

2R D Tm
OTBer: 3.
3aoaua 2.
ITnomanas ocHOBaHMs KOHYca 36w cM?, a ero obpasyromas 10 cM.
Brruncnuth 60KOBYIO TOBEPXHOCTH KOHYCA.
Pemenue.
3Has MIoIaJAb OCHOBAHUS, HAMAEM €0 Paanyc.
S=nR?, 36n=nR?, R?=36, R=6
[Tnomaas OOKOBOM MOBEPXHOCTH KOHYCA HalIeM 110 opmyie:
S=nRl, rae R -pamuyc ocHoBanusi, |- AnnHa obpasytollen,
oTKyAa

S=m-6-10 = 60m

OTtBeT: 601 cM2.

3aoaua 3. O6bem mapa paBer 288 . HaliguTe muiomnaas O0KOBOI MOBEPXHOCTH KOHYCa
BIMcaHHOTO B map. OCHOBaHWEM KOHYca SIBIISICTCS OOJIBIITHI KPYT.

Pemienue.

4
V=_=nR*
O6mwem mapa paaunyca ! Braucisiercs mo Gpopmyiie 3 , OTKYJ1a HaJeEM paanyc

mapa


https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%89%D0%B0%D0%B4%D1%8C_%D0%BF%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D1%91%D0%BC_(%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F)

(3V  [3.288w
B=V&m =V =

Inomazas G0KOBOIT TOBEPXHOCTH KoHyca pasaa S =7Rl, | = Rv2. cuegosatensho S =
m6 - 6v2 = 36V2n OTset: 36V2m
3aoaua 4. Okojno mapa onucaH LWHJIMHIP, IJIOMAAb NOBEPXHOCTH KOTOPOrO0 paBHA
18. Haiiaure miomaab NOBEPXHOCTH IIapa.

@ Pemenue.
[To MOCTPOEHHIO pauyChl IIapa ¥ OCHOBAHMUS [MJIMH/Ipa paBHbL. [omams
IMOBCPXHOCTHU NWJIMHIPA, C PaINyCOM OCHOBAHHUA I' U BLICOTOM 2r paBHa
V S =280 + Sgox = 2ar* + 27rh = 27r? 4 25r - 2r = B
L J 2
Inom1as MOBEPXHOCTH IIapa pajuyca r paBHa © — 47 1o ectb B 1,5

pasza MEHbUIE ILIOMIAJAN MOBEPXHOCTU HUIMHApPa. Clen0BaTeNbHO, MJI0MIA/Ib TOBEPXHOCTH
mapa passa 12.
OtBerT: 12.

3amaHus I NIPAKTUHYECKON padoThI

1 Bapuant

1. ITnomaas oceBoro ceueHus MpsMOro Kpyrioro MwMHpa paBHa 24. Haiinure momaas
ero OOKOBOM MOBEPXHOCTH.

2. Bricota nunuHapa 61iM, paauyc ocHoBaHus SaM. Haiinnre 60KOBYIO MOBEPXHOCTh
HAJIMHIPA.

3. AnaroHanb 0CEBOTO CEUCHHMS IIMJIMH/pA HAKJIOHEHA K TNIOCKOCTH OCHOBAHMS TIOJ] yTIIOM
60° u paBHa 20 cm. Haiiaute momaas O0KOBOM MOBEPXHOCTH ITUIUHAPA.

4. Bricota koHYyca paBHa 6, oOpa3yroias paBHa 10. Haiiaute miomans 60koBoOM
MMOBEPXHOCTHU KOHYCA.
' 5. Obpa3yromas koHyca paBHa 18 ¢cM 1 HaKJIOHEHA K

IJIOCKOCTH OCHOBaHUA noj yriom 60°. Haiiqure miomanb
IIOJIHOM TTOBEPXHOCTH KOHYCA.

6. Bo ckonbKo pa3 yMEHBIIUTCS TUIOIIAAb OOKOBOM
MOBEPXHOCTH KOHYCA,

€CJIM paJInyC €ro OCHOBAHUSI YMEHBIINTH B 1,5 paza?

7. Bo CKOJIBKO pa3 yBeIUUUTCS 00BEM I1apa, €CIu ero paanuyc
YBEJIMYUTH B TpU paza?

8. Papuycel Tpex mapos paBHsbl 6, 8 u 10. Halinure panuyc
mapa, 00beM KOTOPOro PaBeH CyMMeE X 00HEMOB.

9. Imomranpk GompIoro kpyra mapa paBaa 3. HaliquTe miomiaas MoBEpXHOCTH I1apa.




10. O6bem mapa paBed 972 xn . HaiiauTe miiomiaas ero moBepxXHOCTH.
11. OxkoJio mapa onucaH MUIMHADP, TJI0IIA/Ib TOBEPXHOCTH KOTOPOTO

paBHa 81. Halimure IUIOIIAb
MOBEPXHOCTH I1apa.
12. B xy6 ¢ pebpom 3 BIIMCAH LIap.
Haiinure mmomans IIOBEPXHOCTHU
ATOrO IIapa.
3a KaxkJ10€ 3a/JlaHKe MPaKTUYECKON paboThI MmosryvyaeTe 2 6aIoB.
Ommemka Yucno b6annos,
Heobxo0umoe 015l NOJIyYeHUs: OMMEemKU
«3» (y008.) 8-12
«4» (xopowo) 13-20
«5» (omauyno) bonee 20
2 BApMAHT

1. [1nomaas 0OCEBOTO CEYEHUS MPSIMOTO KPYTJIOro MWINHApaA paBHa 4. Haiinure miomanb
OOKOBOM MOBEPXHOCTH IIUIMHIPA.

2. JlmaroHajab 0CeBOTO ceueHus nuiauHApa 13 cM, BeicoTa ScM. HaliauTe muromanp
OOKOBOI TOBEPXHOCTH ITWIIMH]IPA.

3. JlmaroHaib 0CEBOTO CEUEHUS IUIUHAPA pPaBHA 8\2 cm o0pa3yeT C MIOCKOCTHIO
ocHOBaHus yrou 45°. Halinure mioiaab NOJHOW MOBEPXHOCTU LIWJIMHAPA.

4. Pagnyc ocHOBaHMS KOHYCa paBeH 3, BricoTa paBHa 4. HalinuTe ruonaas 00KoBOM
MMOBEPXHOCTHU KOHYCA.

4 5. B xonyc, BbicoTa koTOporo 20 cMm, BOUcaHa MUPAMH/IA.
OcHoBaHuEM NUPaMUbI SBIISIETCS MPSIMOYTOJIBHUK CO CTOPOHAMU
18 cm u 20 cM. Haiinute oOpa3yroilyro 1 paJinyc OCHOBaHHS KOHYCA,
TJI0IIA 1b IOBEPXHOCTH KOHYCA.

6. ITnomaas oceBoro ceueHus konyca pasaa 0,6 cm2. Beicota KoHyca
paBHa 1,2 cM. BerauciuTh miomaas moTHOM MOBEPXHOCTU KOHYCA.

/. Bo ckoibKO pa3 yBeIUUYUTCS MIOMAAb TOBEPXHOCTH 1Iapa, eCiu
€ro paJuyc yBEJIUYUTh B JIBa pa3a?

8. Pamuycer nByx mapoB paBHbl 6, 8. Haiiaute paguyc mapa,
IJIOIIA/Ib IOBEPXHOCTH KOTOPOTO paBHA CyMME IIJIONIA/Ie UX MOBEPXHOCTEN.

9. Inomaae 60JbIIOTO KpyTa Iapa paBHa 1. HaliquTe mioiaab MOBEpXHOCTH IIapa.

10. O6weMm mapa paBeH 36 = Haliure moniaab ero moBEPXHOCTH




11. Oxkoso mapa onvcan HWIMHJP, TUIOMATb TOBEPXHOCTH KOTOPOTO
paBHa 54. HalinuTe 1ioiaap MOBEPXHOCTH I1apa.

mrapa.

12. Oxomno xy6a ¢ pedbpom
map. Halgure nmuomans MoBepXHOCTH 3TOTO

3a KaXx10€ 3a/laHie MPaKTUYECKOM padOThI MoTyvyaeTe 2

v/3 omucan

0aoB.
Ommemxa Yucno 641108, 0151 ROIYUeHUss OMMemKU
«3» (y008.) 8-12
«4» (xopowo) 13-20
«5» (omauuro) bonee 20

Bomnpocs! aj1st cCaMOKOHTPOJIA

1. Kak BbluncsieTcs mioniaab MOBEPXHOCTU UIUHIpA?
2. Kaxk Bpruncrnsiercs miomaab MoBEpXHOCTH KOHyca?
3. Kak BbrymcIisieTcs miomais NTOBEPXHOCTH mapa?

Ilpakmuueckan paboma Ne 33. OnpenencHue u GU3NISCKUANA CMBICIT BEKTOpa
HeJ’ILZ 3aKpCIUTh YMCHU U HABBIKU HAXOKACHUA KOOPAUHAT BEKTOPA, AJIMHBI BEKTOPA, yIijla MCKAY
BEKTOpaMHU

I[J'[f[ AAHHBIX IMap BEKTOPOB BLIITOJIHUTE HCﬁCTBHS[I

1)
2)
3)
4)
5)

HaliIuTe KOOPJAMHATHI BeKTopa d + b;

HaWUTe KOOPAWHATHI BeKTopa 2a — 3b;

N >
HalUTe IJTUHBI BEKTOPOB d U b;

HaWIUTe CKATAPHOE MPOU3BEIEHUE BEKTOPOB d U b;

Haiigure Cosa MexXIy BEKTOpaMu d U b.

1 papuant 2 BApUAHT 3 BapuaHT
a) a(1;1;2)m -5(5; 4;3) a) a(1;0;2) m 5(7; 5;4) a) a(5;7;2)m 3(7; 2;—=5)
6) d(1;0;—7)ub(4;4;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) u b(7;4;3)
4 BapuaHT 5 BapUaHT 6 BapuaHT
a) d(1;0;—1)ub(1;1;4) a) d(—2;4;5)ub(7;5;4) a) d(—3;—4;5) u b(4;3;0)
0) d(=7:50ub(6;0;1) | 6) d(=3;25) nb(2;5;3) 6) a(3;2;0) nb(0;5 1)
B) d(2;7;1) ub(5;4;3) B) d(1;6;—5)u b(6;1;3) B) @(1;3;—4)ub(5;7;2)
7 BapUaHT 8 BapuaHT 9 BapuaHT
a) d(—3;1;,4)nb(1;4;6) a) d(1;1;0) u b(1;2;2) a) a(l;—1; Z)I/IZ;(7;—2; 1)
6) d(—2;5;4) ub(5;7;4) 6) d(2;7;5) u §(—5; 2;—7) 6) d(=3;4;—5) u b(5;1;7)
4(—3;5:4) u 5(7; 0;1) B) d(3;1;2)ub(5;4;1) B) d(5;7;2)ub(—7;4;3)




10 BapuanT 11 Bapuanr 12 Bapuant

a) da(5;—2;1) ub(4;0;3) | a) d(5;—1;2) ub(6;-2;5) | a) d(4;1;2) ub(—4;0;-5)

6) d(=7;2;3) ub(2;2;0) 0) a(—5;4;3) u b(2; 4;4) 0) a(-3;4;0) u b(5;—1;7)

B) @(8;0;1) u B(0;4; —2) B) a(5;0;4) ub(3;4;-3) B) d(5;0;2) ub(6;4;—3)
13 Bapuanr 14 papuanrt 15 Bapuanr

a) a(6;—1;3)ub(0;—=2;5) | a) da(=2;—1;1) ub(6;2;=5) | a) a(5;—4;2) ub(2;—3;5)

6) d(—5;0;3) ub(2;7;4) 6) a(—3;4;—3) ub(4;1;4) 6) d(—4;4;—3)ub(1;—-1;4)

B) d(5;—1;4)ub(0;3;-3) | B) d(—3;0;7) ub(5;—4;2) B) d(5;0;4) ub(2;4;—2)
16 Bapuanrt 17 Bapuanr 18 Bapuanrt

a) a(5;—1;2) u E(O;—7; 5 | a) d(2;—-1;9)mu 13)(6;—2; 1) a) a(1;—-1;2) I/IE(6;—2;4)

6) d(—2;1;3)ub(7;1;1) 6) d(—5;4;0)ub(—2;3;7) 6) d(=5;0;3) nb(2;—1;4)

B) d(—2;0;4)ub(3;2;,—5) | B) d(7;0;1) ub(2;4;-2) B) @(2;0;4) ub(5;—4;3)
19 Bapuant 20 BapuanT 21 BapuanTt

a) d(4;1;-2) nb(=3;2;5) | a) d(5;—2;0) ub(1;-2;4) a) d(7;—1;2) nb(2;2;-5)

6) d(—1;0;3) u b(2;7;4) 6) d(—3;5;3) u b(2;0;—4) 6) d(—3;1;3) u b(2;6;0)

B) d(2;0;—4)ub(1;—1;3) | B) d(3;0;—4)ub(4;—4;1) B) d(8;0;1) ub(3;—4;1)
22 BapHaHT 23 BapHaHT 24 BapuaHT

a) d(2;,—1;2) ub(5-2;0) | a) d(5;—1;2) ub(1;-3;5) a) d(9;—1;2) nb(1;-2;4)

6) d(—1;1;3)ub(2;—4;4) | 6) d(—4;5;3) ub(6;0;4) 6) d(—6;1;3)ub(2;7;3)

B) d(2;0;—4)ub(7;2;-3) | B) d(4;0;-3)ub(—2;-3;1) | B) d(4;—1;3)ub(3;4;—-3)
25 BapuanTt 26 BapuaHT 27 BapuaHT

a) d(4;—-1,1)ub(2;-1;5) | a) d(5;1;-5) ub(—1;2;1) a) d(5;—1;3)ub(2;—1;5)

6) d(—4;1;3) ub(2;3;4) 6) da(5;4;—3) ub(2;0;4) 6) d(—5;1;—3) ub(2;7;0)

B) d(7;0;—1) ub(3;—4;3) | B) d(1;0;4)ub(3;—4;4) B) d(—4;0;4)nb(-3;1;3)

Ilpaxkmuueckasa paooma Ne34.

CioxxeHue u YMHOKXCHHUC BCKTOpPA HA YHUCJIO
Iens:

c(opMHUpPOBATh y CTYAEHTOB YMEHHE HAXOAUTh KOOPJUHATHI BEKTOPA;

MIPOU3BOJUTH IEUCTBUS HaJl BEKTOpaMH (CI0KEHUE, BBIYMTAHUE, YMHO)KEHHE BEKTOpa HA YHCJIIO),
BBIUHCIIATH CKAISIPHOE NPOU3BEICHNE; BBIYUCIIATE YTOJI MEXAY BEKTOPAMU; HAXOIUTh IPOEKIUIO
BEKTOpA Ha OCb.

ITpu BBITOTHEHUH PAKTUYECKOM pabOThI CTYAEHT JI0JIKEH 3HATh:

® OINpEJIETIEHUs: BEKTOPA, MOYJIb BEKTOPA, PABHBIE BEKTOPA;

e IpaBuiia paboThI C BEKTOPAMU;

® YCIIOBHSI IEPIEHAUKYIISIPHOCTH U KOJJIMHEAPHOCTH BEKTOPOB;

® CKaJIIPHOI'O IPOU3BEACHUS BEKTOPOB.

CTyIIeHT NOJKEH YMETh:

® HaXOAWUTb KOOPAMHATHI BEKTOPA

® BEIYKCIIATH CKAIIPHOE IIPOU3BEICHHUE;

® HaXxOJIUTh YTOJI MEKIy BEKTOPaMH;

® HaXOJUTh IIPOCKIUIO BEKTOPA HA OCh.

[Topsiok BbIMOIHEHUS paOOTHI:

1.M3yunts TeopeTndeckuii Marepual rno reMe «Bexkropa B mpocTpaHCTBEY.

2.PaccMOTpeTh IpuMepsl pelIeHUs] TUITOBBIX 3aJaHHi.

3. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
4. BBINIOJHUTH CaMOCTOSATENbHYIO padoTy.



5. Cnatb OTUeT 1Mo MpoIeTTaHHOHN padoTe.

TeopeTnyeckas 4acTs :

a{x;;:¥1:2,}:6{x,;¥,:2,},¢{x3: ¥4:2
[ycTh B TPEXMEPHOM NPOCTPAHCTBE 3a/1aHbl BEKTOPI OB R ACN P RN Y
CBOHMH KOOD/IHHATAMH.

1). Croxcenue 1BYX BEKTOPOB NPOH3BOHTCH MOVIEMEHTHO, To ecTh ecmi € — @ +b , TO B KOOP/IHHATHOH
(opme 3anHCHIBaCTCS:

c{xs vz} =iy sz H{xiyaz b ={x + x50, + 3,12, +2,}

2) VMHOKeHHE BEKTOPA HA YHCIO.

B ciryae n-MepHOTO MpoCTpaHCTBa NPOH3BEICHHE BEKTOPA @ = {a; ; @25 ... ; @) M YHCaa k MOXKHO HaiiTH
BOCIOJIB30BaBIIHCh ClIEyomei (hopMyIIoii:

k-a={k-a;k-a;..;k- a,}

ITpumep 1. Haiitu nponssenenue Bekropa p|= {1; 2} na 3.

Pemenne: 3 -E= {3-1;3-2}={3;6}.

3). Koopaunars! BekToOpAa.

Bekrop AB 3anannbiii koopanHatamu Touek A(Ax ; Ay ; Az) u B(Bx ; By ; Bz) moxHo HaiiTn
BOCIIOJIb30BaBIINCH clietytoteit popmysoii

AB = {Bx'Ax;By-Ay;Bz'Az}

Ipumep 2. Haiitn xoopaunatel Bektopa AB, ecim A(1; 4: 5), B(3: 1: 1).

Pemenne: AB={3-1;1-4;1-5}=1{2;-3;-4}.

4)/lna BexTopa.

g5 s Blx: vii 2.) =
Ecim amb1 e Touxn npoctpaersa 400 Y121y #0002 21 10 nammy otpeska A5 moskio BeramcmT
{ 3 " 2
ABl = f(x; =) + (=) +(2 2

no (bopMyne | | \f[ 3 1/ [-v 2 v l] ( 2 1)
Ipumep 3

Fic B O S B
Jasst toukn 20 2y P13 Hajirn pmany orpeska 42

Pemenne: no coorserctyloneii hopmyse:

bt =g b o] N
AB|= (1= (=3)" 4 (=3-5)" = 4" +(=8)" = [16+64 = /30 = 4.5

A_5‘| = 4\;'3 en = 3,9 en

Ortsert:
5. CkansipHoe npou3BeieHHe BEKTOPOB

CrajasipHbIM TPOH3BEACHHEM BEKTOPOB HA3bIBACTCS MPOM3BE/ICHHE JUIMH BEKTOPOB HA KOCHHYC Yrjia
MEXK/1y HUMH.

asb = |a|«|b|+coso .
a
o
b
6. U3 hopmyIsl U1l CKANSAPHOTO POM3BE/ICHHS MOKHO HAITH YroJl MEALY BEKTOPAMM:
Teb LR T A

COSP= ==

o w’ 2.2 ,f fid
|(1| |b| 'ra+-‘a L xb*"/b



0
6. U3 popmysibl uisl CKaIspHOTO MPOU3BEICHHS MOXKHO HAHTH YroJl MeK1y BEKTOPAMH:

-(7 " Z :‘-G * .‘.b L] -"a ‘ "'b

7 7 - =, == |
I a | ® | b | '\[x(;ﬁ-.]‘(; . ‘\/ xl;-}'b-

IMpumep 4. Haiitu yron mexay Bektopamu a = {3;4; 0} u b= {4;4; 2}.
Pemenne: Haﬁncm CKaJIIpHOC IMPOHU3BCICHHC BCKTOPOB:
ab=3-4+4-4+0-2=12+16+0=28.

Haiiiem Moy/iH BEeKTOpOB:

la|=V32+4>+0>=V9 + 16 =V25=5

b=V + 4% +22=V16+16+4=36=6

HaiiieMm yron Mexay BeKTopamH:

ab 28 14

la|-b] 5-6 15

cos @ =

Cos a =

Hpakmuqecmm uacmas:

Bapuanr 1

Ne

2 Ha3zsanue onepannn D®opmy.bl

a(1;-2:3),  b{4;0;-1)
3+b{x, +X2; Y1 4Y2: 21""22}
d4:1:-3),  b{0:;-5:2)

A—bfx, —x,; ¥ -¥,:2.-2,}

1 HaiiTi cymmy BekTOpOB

2 | HaiiTn pa3HoCcTh BEKTOPOB

3 | Haiitn npoussenenne | a{-1;3;1} & —uncao § = -3
BEKTOPA HA YHCI0 &dfs - x; 6y;62)
4 Boumeants  koopaunathl | Touka A(1:2:-3), Touka B (-3:4:-1) .Touxa C-

CE€PEAHHBI 0TPE3Ka




X, + X,
cepenuna orpeska AB. C(Xc y,;z,) x, = %
y _N i TN s
° g T b
Touka A (5:0:-3).  ToukaB (-1;4;-7) Haxoaum
5 | Haiftn koopaumaTe: BexcTopa | KOOPAMHATHL BeKTOpA AB | M3 koopamHar KoHua
BBIYHC/IHTH KOOPAHHATHI HA4A/IA BEKTOpA
AB {x; — x4 :y, —¥1, 2, — 24}
af3,-2,0}
6 | Haiitn qinny BekTOpa
A ; [a] = ’x2+yz+z2
7 Buruucianrs CKAJISIPHOE al-2:3;7}), 3{-9:0: 2}
NPOU3BEIEHHE BEKTOPOB G-D=xy X+ Yy Vs +24-2,
@2:0:1),  b-3:1:2)
8 HaiitTu kocunyc yriaa mexay P X1 X +y1'¥2+24°2
BEKTOPAMH ) x2+y:+22 'leg +y2 +22
g | Ilpm kakux sHauenmsx M u :E’"’:;’ll}' 2, b{l;n;2}
n 9 —_——c— ==k
BEKTOPbI KOLIHHEAPHBI? | 3= 3= 7 L
IIpoBepbTe af-4;0;1}, b{2:7:8)
10 | nepneHANKYJISIPHOCTH Xy X2+Y1"YV2+2,-2,=0 - yea0BHe
BEKTOPOB NepueHIHKYJISIPHOCTH BEKTOPOB
Bapuant 2
Ne
silii Ha3ssanue onepanun Gopmyiibl
aQ2;-3:4),  b{-1:2;0)
1 Haiiti cymmy BekTopos
A+blxy +%; Y +yy: 2142, )
a4;-5:7),  b(3;-1:2)
2 HaiiTu pasnocts BekTopos
:‘3.‘ blxy —x5; y1-y2:21-2,}
3 Haiitu nponssenenne | a{-2;4:0}, & —uucno § = -4
BEKTOPA HA YHCIO0 dals - x; 5y;6z)
Touka A (=3:1:2)  ToukaB (2;-3;1) Touka C-
cepeanna orpeska AB. C(¥c,y .z,)
4 BbIMHCAHTL  KOOPAHHATHI
CepeaHHbl 0TPe3Ka X+ X +
x, =24 8 ycz)ﬁ )’2' g4z,
2 2 2=y




h

Haiiti
BEKTOpA

KOOpP/AHHATLI

Touka A(6;-3:4). TouxaB (1;-4;7) .

—e
Haxomum koopaunatsi sexropaAB, M3 koopaunar
KOHIA BLIMHCIHTL KOOPAHHATHI HAYAIA BEKTOPA

AB {x; — x4 :¥5 =4, 2 — 24}

a{0,2,-2}
6 Haiitn aauny BekTopa
e |?1'|=J1r2+yz+z2
af-3:2;9), b(-7;0;3
- Boiuncantn cKaaspHoe af ) ¢ )
NPOU3BE/ICHHE BEKTOPOB o
a-b=x1-%+y,-¥2+21-2;
a(4:1:0),  b(-5:3:1)
8 Haiitn  Kocunye yria
MEAK/LY BEKTOPAMH PO . .. Y1 Y2+24°25
VX2 +yi 422\ x2 +yh + 2%
Ipu kakux 3mauennsx m | am:5:3}, b{Z:n; 4}
9 H n BEKTOPHI | x  y 7z,
KOJLIHHeAPHbI? T k
[posepuTe a{0; -3;2}), b{9:4:6}
10 | nepnenankyasipHoOCTH
b . . . — 0 5 .
BEKTOPOB X1 X +Y1°Y2+24°2; ycioBue

NePHEeHNKYJISPHOCTH BEKTOPOB

Kpurepuii onenku: «5» - 9-10 3ananwmii; «4» -7-8 3agannii; «3» -5-6 3amanuit

Ilpakmuueckaa paooma Ne35:
Paznoxenue BekTopa. [loHsTHE KOMIUIAaHAPHOCTH

IIe.m,: YMETh IMPUMCHATH OCHOBHBIC OIIPECACIICHUA U TCOPEMEI I10 TCME «Pa3noxxeHue BCKTOpa 110
TPEM HCKOMILJIAHAPHBIM BEKTOpaM» IpuU 000CHOBAHHUU ATAIIOB peCHUA 3a/1a4; YMECTh BBIIIOJIHATE YEPTCIKU
IO YCJIOBHUIO 3aJa4u, IOHUMATh YCPTCIKHU, HAXOANUTH HA YCPTECIKAX BCKTOPLI, YMETb PACKJIIAAbIBATL BEKTOP
MO0 AaHHBIM BCKTOpaM, MCIIOJB3ysd IMPaBUJIO MapalJICJICIUIICaa, MMapajljicjorpaMmma, TpE€yrojbHUKa, 3HATh

OIMPEACIICHUC KOJUIMHCAPHBIX U KOMIIJIAHAPHBIX BEKTOPOB.

OO6opynoBanme: TeTpaap A MPAKTUYECKUX pPaldOT, pydka, MPOCTOM KapaHAall, JMHEHKa,

MCTOAUYCCKUEC PCKOMCHAAIUHU 110 BBIITOJHCHHIO pa6OTBI.

BEKTOP

MeToanyeckue peKOMEHAIUH MO BHINOJHEHUIO MPAKTHYECKOH padoThl:

3ananue Nel. Jlan xy6 ABCDA B, G D, ¢ pedpom m. Touka K — cepeauna pebpa B1Gi | Pasnoxuts
AK 3a=AB,b=AD,C=AA,

AK 110 BexTopam

Pemenne: moctponm 3a1aHHbIi KyO (puc. 1).




\/

o3

Puc. 1.

- - =
Bekropamu 2 u D 3anaercs miockocts KBa;[paTa ABCD TpeTI/Iﬁ BEKTOp © He JIEKUT B 3TOM I1I0C-

KOCTH, OTCIOJIa 3aKJII0YAEM, YTO TPH 3aJaHHBIX BEKTOPA a’ b 1 © HEKOMIUTAHAPHBI, B MBI MOYKEM BBIPA3UTh
—

—_—

AR AR

yepes  HHX HCKOMBIA  BeKTOp . Halinem  Bekrop 1o  mpaBuily MHOTOYTOILHH- Ka.

AK = AA; +A;B; +BiK BekTop APMI;I 110 YCIIOBUIO 0003HAYMIIN KaK BEKTOP Be‘icTop cofaBuco
El

CBOWCTBaM Ky6a paBeH BEKTOpY , 0603Ha’%t@HH0My 3a BEKTOP .
e

Bexrop BlH * COCTaBIISICT TOJIOBUHY BEKTOPA B1C1 | rak xak touka K — cepenuna peGpa BiGi o

BK = B An
YCIOBHIO: G BeKTOp BiCy, COIJIaCHO CBOI/ICTBaM Ky0a, paBeH BekTopy ‘D

b A}{AA+AB+BK_++b
KaK BEKTOp b Nwmeem: 1 151 1 c+a

Tak, 3alaHHBI BEKTOP BBIPAXKEH 4Y€pe3 TPU HEKOMIUIAaHAPHBIX BeKTOpa. OCTaloch HAWTH €ro
JUTUHY.

, 0003HaYEHHOMY

3ananue Ne2. 3aman tpeyronbHuk ABC. Touka M — Touka nepeceuenust Mmeauas. Touka O —

e = —_— - —_—

N
MIPOU3BOJIbHAS TOYKA ITPOCTPAHCTBA. Pa3IoKUTL BEKTOP OM 0 BeKTOpaM & = 04 b=0B, c=0C
(puc. 1)
O
,// i\‘t\
/AN
// 3
/ SN
/ Biv N\
//( & N \--
/, . M .‘\\\ .
AT .
C
Puc. 2.

— —_— —— &5
CornacHo npaBWIly TPEyTOJIbHUKA OM=0A+AM =a+ AM
[Mpommum otpe3ok AM no mepecedenust co croponoir BC tpeyroibpHuKa (PUCYHOK 3), MOIyYHM

TOYKY Al — CCpCAUHY 3TOM CTOPOHBI (TO‘-IKa M no YCJIOBUIO TOYKA IEPECCUCHUA MCINAH TprTOHBHI/IKa).
KpOMe TOT'0, BCTIOMHUM CBOMCTBO MCIuaH TPEYrojJlbHHUKA: MCAWAaHbI TPECYT'OJIbHUKA nepeceKaIOTcs[ B Ol]HOI/I

AM = ZAA;
TOYKEC, KOTOpPaA paCCCKACT UX B OTHOUICHUHN 2:1, cuuTad OT BEPHIUHEL. TaK, NMECECM:

2
N
\

/ NS
/ s \\
// B \
5% o ‘\\
/ . o M o ._A\1
AAL; ;’
C



Puc. 3. lonosHUTENBRHOE TOCTPOCHUE K 3aa4e 2

CHOBa NPUMEHUM MPABUJIO TPEYTOJIbHUKA!

—_— =

AB=b-3a
1 1

3 2 3
— 45 1= 2, 1, 1 —
OM=3a+-b—-a+-c==-(a+
atsb-zatsc=2(@ b+¢)

3amaHus 1Sl CAMOCTOSITEIbHOM PadoThI:

Bapuant Nel

3aganme Nel. Jlan ABCDA1B1C1D1 —
napayuenenunesn. Touku K nu T — cepennHbl
pebep BC u D1C1 cooTBeTcTBeHHO. Paznoxure

BEKTOPHI: ) Zﬁ; 0) Z??; B) Z’?; r) Z’»ZT;
n) DK; e) BT x) &K
10 BEKTOpam CB,CD, ZT;

3apanme Ne2. Jlan ABCD — Tetpasnp.
Touka M — ToOuka mepeceyeHUs MeauaH

tpeyronshnka ABC, npuuem DA=d, DB=b,
DC=¢. Pasnoxure BeKTOpHI:

a) DM; 6) AB; 8) AM
0 BEKTOpaM: d, b, ¢

AA, = AB+BA, ﬁE:E(AB+BA1}

Bapuant Ne2

3apanue Nel. Jlan ABCDA1B1C1D1 —
napamenenunesn. [lpuuem AK:KB=3:2, AiT:
TD1=1:4. Paznoxure BEKTOPHI: a) AK; 0)
AT; 8) AC; 1) DT; n) DK; ¢) ACY; %) KT
o Bextopam AB, AD, AA] .

3apanme Ne2. Jlan ABCD — tetpasp.
Touka T — cepenuna pebpa CB, H - touxka
nepecedeHus menuaH TpeyronbHuka ABC.
Pasznoxunre BEKTOpPHI:

a) DT; 6) AT; 8) CH
10 BEKTOpaM: CA,CB,CD.

KOHTpOJILHLIe BOITPOCHI (OTBCTLTG IMMCbMEHHO).

[aiite onpenenenne BEKTopa.
[aiite onpenenenre HyJaeBoro BEKTopa.
[aiite onpenenenre JIMHbBI BEKTOPA.

© oo N s WDNRE

el
N o

[aiite onpenenenne KOJIMHEAPHBIX BEKTOPOB.

Chopmynupyiite mpaBuIIO TPEYroJbHUKA JUIS CIOKEHHS BEKTOPOB.

CdopmynupyiiTe mpaBuIIo mapaenorpamma s CI0KEHUS! BEKTOPOB.

[aiite onpezneiieHre pa3HOCTU BEKTOPOB.

Jaiite onpenesieHre YMHOXKEHUU 51 BEKTOPA HA YKCIIO.

[aiite onpenenenne KOMILUIAHAPHBIX BEKTOPOB.

ChopmynupyiiTe mpu3HaK KOMIIAHAPHOCTH TPEX BEKTOPOB.

. ChopmynupyiiTe MpaBuIo Mapaieienumnesa.

Chopmynupyiite TeopeMy 0 pa3iokKEeHUH BEKTOpa [0 TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.



Ilpakmuueckana paboma Ne36:
JlekapTOBBI KOOPJMHATHI B IpOCTpaHCcTBE. KOOpIMHATHI BEKTOPA, PACCTOSHUE MEXKIY
TOYKAMH, KOOPAHHATHI CEPEANHBI OTPE3Ka

Lenb: 3akpenuTh NOHATUE AEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, OTPa00OTaTh HaBBIKU PabOTHI C
dbopMyliaMu pacCTOSTHUS MEKy TOUKaMHU, KOOPAMHATAMU CEPEIUHBI OTPE3Ka

TeopeTnyeckas 4acTh:

KoopauHnatsl Ha MIIOCKOCTH U B IPOCTPAHCTBE MOKHO BBOJAUTH OECKOHEUHBIM YHCIIOM Pa3InYHBIX
CIIO0CO0OB.

Pemras reomerpuueckyro, (pU3NYECKYI0, XUMHUUECKYIO 33[a4y MOXKHO HCIOJB30BATh PAa3IUYHBIC
KOOPJMHATHBIE CHUCTEMBI: NPSAMOYTOJIbHYIO, MOJSPHYIO, IMIMHAPHUYECKYlo, cdepuueckyro. (Ilokas
MOJICJIeH KPUCTATMYECKON pemETKH MOBApEHHOMN COJIN)

B 00uieo6pa3oBarenbHOM Kypce U3y4aercs IpsIMOYToJIbHAs CUCTEMA KOOPAMHAT Ha IVIOCKOCTH U B
npoctpanctBe. MHaue e€ Ha3pIBatoT JlekapToBOM cHCTEMOI KOOpAUHAT 110 UMEHH (PPaHITy3CKOTO YYEHOTO
q)nﬂocoq)a Pene [lexapra (1596 — 1650) BriepBbIe BBE/IIIETO KOOPAUHATHI B TCOMETPHIO.

Pene Jlekapt ponuics B 1596 r. B ropoze JIas Ha rore @paHIuu, B IBOPSTHCKON
cembe. Orer xoTen caenarh u3 Pene opunepa. st atoro B 1613 r. on ornipasun Pene
B [lapmx. MHoro net npuniock JlekapTy mpoObITh B apMUH, Y4aCTBOBATh B BOGHHBIX
noxonax B l'ommanauu, I'epmanuun, Benrpuu, Yexun, Utanum, B ocane kpenoctu
ryrenotoB Jla-Pomanu. Ho Pene nnrepecoBana ¢unocodus, puznuka u MaTeMaTHKA.
Bcekope no npuesne B Ilapumk OH NMO3HAKOMMWIICS C YYEHMKOM Buera, BUAHBIM
MaTEMaTHUKOM TOTO BpeMEHH — MepceHoM, a 3aTeM U C IPYTMMH MaTeMaTHKaMu
Opannuu. bynyan B apmun, Jlekapt Bce cBoe CBOOOIHOE BpeMs OTAaBajl 3aHATUSIM
MateMaTuko. OH wu3yunn anreObpy HEMEUKHX, MaTeMaTuKy GpaHIly3CKHUX U
IPEYECKUX YUEHBIX.

[MTocne B3situs Jla-Pomamum B 1628 1. [lekapT yxomut u3 apmun. OH BEeAET YeIWHEHHBIH 00pa3 )KU3HH
C TeéM, 4TOOBI peann30BaTh HAMEYEHHbIE OOIIMPHBIC TUIAHBI HAYYHBIX PaboT.

dunocodcekue B3rIAAb Jlekapra He COOTBETCTBOBAIM TPEOOBAaHMSIM KaTOJIMYECKOH IEPKBH.
[TosTomy oH mepecenwmics B ['omnanauto, rae npoxun 20 met, ¢ 1629 mo 1649 r., HO U3-3a TOHEHUM
npoTecTaHTckoi 1epkBu B 1649 r. mepeexan B CtokronsM. Ho cypoBblit ceBepHblil kinMmat llIBenun
okaszaics U1 JlekapTa ryOuTeNnbHBIM, U OH yMep OT IpocTyasl B 1650 T.

Hexapt Obln kpynHeHmuM ¢miocohpoM U MaTEeMaTUKOM CBOEro BpeMeHU. B ocHoBe ero
¢unocopun nexan marepuanusMm. CambiM U3BECTHBIM TpyaoMm [lekapra sBnsercs ero “T'eomerpus’™.
JlexkapT BBEN cHUCTEMY KOOpPAMHAT, KOTOPOW IOJB3YKOTCS BCE M B HacTosiuee BpeMsa. OH yCTaHOBMI
COOTBETCTBHE MEXJYy YHCIaMH M OTpPE3KaMM MpsSMOM M TakuM o0pa3oM BBeld ajlreOpandyeckuil MeTos B
reoMeTpUI0. DTH OTKPHITUA [lekapTa nanu OorpoOMHBIN TOTYOK Pa3BUTHIO KaK T€OMETPHUH, TaK U APYTUM
pasnenaM MareMaTHK{, ONTHKU. [losiBMiIack BO3MOXKHOCTH H300pa)kaTb 3aBUCHMOCTb BEJIMYUH
rpadUyecKy Ha KOOPIWHATHON TIOCKOCTH, YUCIIA - OTPE3KaMHU U BBIMIOJHATH apu(MeTHIecKue AeHCTBUS
HaJ OTpe3KaMH M JIPYrUMHU F€OMETPUYECKUMHU BETMYMHAMH, a TAK)Ke Pa3IMuHbIMU QYHKIUSAMHU. ITO ObLI
COBEpPIIEHHO HOBBIN METOJ, OTJINYaBIIMNICA KPacOTOM, U3SIIECTBOM U IPOCTOTOM.

CerosiHsl Ha ypOKe MBI MPOJIOJKUM HU3yUYEHHE JAEKApTOBOM CUCTEMBbI KOOPAMUHAT, U MOKaXKEM, YTO
KOOPJMHATHI B IPOCTPAHCTBE BBOJSATCS TAKXKE MPOCTO, KAK U KOOPAMHATHI HA TUIOCKOCTH.

B cBoé€ Bpems Pene Jlekapt ckazam: ... MOTOMKH OyayT OJlaroJgapHbl MHE HE TOJIBKO 3a TO, YTO S
CKa3ajl, HO M 3a TO, 4TO 51 HE CKa3aJl U TEM CaMbIM JaJl UM BO3MOKHOCTb M YJJOBOJIBCTBUE AOJYMAThCS 110
3TOr0 CAMOCTOATENIHHO . 1 mMpeocTaBiio BaM BO3MOXKHOCTh U YAOBOJIBCTBHE Pa300paThecs C IeKapTOBOU
CHUCTEMOM KOOPAMHAT CaMOCTOSITENBHO.

Omnpenesenue 1. Ecnu dyepe3 TOYKY MPOCTPAHCTBA MPOBEIEHBI 3 MOMApHO NEPNEHAMKYIISIPHbIE
npsiMble, Ha KaKJJ0M U3 HUX BBIOpaHO HalpaBlieHHE U BbIOpaHa eMHHIIA U3MEPEHUS OTPE3KOB, TO TOBOPST,
YTO 3aJ]aHa MPSAMOYToJIbHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBE.



Onpenenenne 2. [IpsMbie ¢ BRIOpaHHBIMU Ha HUX HATIPABICHUSMHU HA3bIBAIOTCS OCSIMU KOOPIMHAT,
a X o0mIast Touka — HauanoM KoopauHat. OHa o6o3Hayaercst OykBoit O. Ocu koopauHAT 0003HAYAOTCS
tak: Ox, Oy. Mx Ha3pIBalOT: 0Ch abcCIKCC, OCh OpJIMHAT, OCh anIiukar. Bes cucrema o6o3navyaercs Oxyz.

Omnpenenenue 3. Tpu mI0CKOCTH, MPOXOASIINE COOTBETCTBEHHO 4yepe3 ocu koopauHat Ox u Oy,
Oywu Oz, Oz u Ox - koopauHaTHBIE TI0cKOoCcTH. VX 0003HavaroT Oxy, Oyz, Ozx.

Touka O paznensier KaxIyr M3 Ooceidl KOOpJAMHAT Ha 2 Jyd4a, OJAUH U3 HUX — IMOJOKHUTEIbHAs
I10JIyOCh, IPYTO — OTpULIATENbHAS IIOJIYOCh.

Omnpenesienue 4. B nmpsAMOyroJibHOW CUCTEME KOOPAMHAT KaKI0W Touke M mpocTpaHCTBa
COIIOCTABJIETCS TPOMKA YHCENl, KOTOPbIE HA3bIBAIOTCS €€ KOOpAUHATAMM.

[TpoBenem uepe3 TOUKy M TpH IIIOCKOCTH, MEPENeHAUKYIISIPHBIE K OCIM KOOPJIUHAT, U 0003HAYUM
gyepe3z M1, M2 u M3, TOukH nepecedeHus: ITUX IIOCKOCTEH COOTBETCTBEHHO € OCAMH aOCIHCC, OPAUHAT
u anmmukar. M1 — abGernucca, M2 — opaunarta, M3 — anmuinkara Touku M. KoopausaTter Toukn M
3anmucheIBatoTcs: M (X; y; z), X — abcrucca, y — OpAMHATA.

[IpakTuueckas pabota

1. Chopmynupyiite oTIHMYHE JEKAPTOBOI CUCTEMbI KOOPIUHAT Ha MIIOCKOCTU U B IPOCTPAHCTBE

2. HazoBuTe ocu koopauHAT Ha tuiockoctu? HazoBute ocn koopauHat B mpoctpancTse? Hazpanwue,
KaKoi ocH MbI He n3y4anu? (3HaKOMCTBO C HOBBIM CJIOBOM ‘‘amiinkara’)

4. Kakue mI0CKOCTH pacCMaTPUBAIOTCS B TUIAHUMETPUH (B TIPOCTPAHCTBE)?

5. HazoBure xoopanHaTy Hauaiaa KOOpAUHAT HA TUIOCKOCTH (B IPOCTPAHCTBE)?

6. Kakue eme KOMITOHEHTHI I0JDKHA HMETh CUCTeMa KOOPIMHAT Ha TUIOCKOCTH U B IIPOCTPAHCTBE?
7. Kak 3aaercs KoopArHATa TOYKU HA IJIOCKOCTH U B IPOCTpaHCTBE?

Ha mtockoctn B npoctpanctse
2 ocu, 3 ocu,
OVY- ocb opauHar, OX - ocp abciucce,
OX- och abcrucce OV — ocw opauHar,
OZ - ochb anmmkar.
OX nepnennuxynspaa OY OX nepnenauxynspaa OV,
OX nepnennukynspHa OZ ,
OV nepnennukymnsipaa OZ.
(0;0) (0;0,0)
Hanpasnenue, eIMHUYHBINA OTPE30K Hanpasienue, eAMHUYHBIN OTPE30K
PaccrosiHue Mex 1y TOUKaMu. PaccrosiHne Mex1y TOUKaMu.
d= Y2 -2l )2 + (y2—yl ¥ d=v(x2-x1)?+(y2-yl)?+(z2-21)?
KoopanHate! cepetnHbI OTpe3Ka. KoopaunaTsl cepennHbI OTpe3Ka
"l + 22 ¥l + w2
= e F = + + -
: : _mtm o mim -z
2 2 2

1. Kakas u3 Touek A(0,3,6), B(-1,5,0), C(-2,0,-7), K(0,0,6) nexut B mnockocta Oxy?
2. Kakas u3 Touek A(0,3,6), B(-1,0,0), C(-2,0,-7), K(0,0,6) nexwut B rurockoct Oyz?
3. Kakas u3 touek A(0,3,6), B(-1,0,0), C(-2,0,-7), K(0,0,6) nexur Ha ocu 2?

4. TTocTpoUTh TOUKY C 33JaHHBIMU KoopauHatamu A (2; - 3).

5. [TocTpouTs TOYKY ¢ 3a1aHHBIMU KoopauHatamu A (1; 2; 3).

6. Haiitu nnuHy oTpeska:
A (1;2;3;)uB (-1; 0; 5)



A (1;2;3) u B (x; 2 ;-3)

7. Haiinute koopaArHATHI TOUKU M - cepeiMHbI 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 3
A z
i I
Af——1A L
i 1 __"F’f
) N N S .'_|_..
1Y
A i
X i
i
8. Jlan ky6 ¢ pe6bpom, paBHbIM 4. OnpeieuTe KOOPAUHATEI €10 BEPIIHH.
z
B C1 OTBETHI:
A1 D A (4;0;0) A1 (4,0;4)
B (0;0;0) B1 (0;0;4)
B C y C (0;4;0) C1(0;4;4)
> D (4;4,0) D1 (4;4;4)
A D

9. Jlar psSAMOYTOJIbHBIN TTapaJuIeIeNuIe/l, U3MEPEHUsT KOTOPOTro paBHbI 6;4;4. OnpeaenuTe KOOpIMHATHI
€ro BEpIINH.

B: z CA1 D1
A
OTBETHI:
A1 D4
, A (2;-3,0) A1(2;-3;4)
B AT B (-2;-3;0) B1 (-2;-3,0)
A |z ; D Yy C (-2;3;0) C1(-2;3;4)

// D (2;3:0) D1 (2;3;4)



Ilpakmuueckaa paboma Ne37: Yron Mmexny Bekropamu. CKaJISIpHOE NPOU3BE/ICHHE
[enb: HAYYUTHCS HAXOAUTH KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE BEKTOPOB,
YTOJI MEXKy BEKTOPAMH.

Ha mmockoctn B npocrtpanctBe

Yeptex

Ocu koopIUHAT

ITimockoctu

Hauano koopaunar

JlomomHuTEeIbHBIC
KpUTEpUHU
Koopaunatst Touku

Paccrosinue mexny
TOYKaMHU.
Koopaunats! cepennnsl
OTpeE3Ka.

Bexkmopom Ha3biBaeTcst HarpaBJIeHHbIH OTPE30K NPSAMOi.

5
BekTop ¢ Haya/ioM B TO4Ke 4 U KOHLOM B To4ke B obo3Havaercs AB. [l
0003HaYeHHs BEKTOPOB YNOTPEOJIAIOTCS TAKKE CTPOYHBIC JIATHHCKHE OYKBBI:

- 2 -

a,b,x...

JIBa BeKTOpa Ha3bIBAIOTCH KONIUHEAPHBIMU, €CIIA OHW JIKAT HA OJHOI
MpAMO WM Ha napa/uiebHbIX NpaMbIX. KosiHeapHbie BEKTOPbI, HalpaBIeHHbIE
B OJHY CTOPOHY, Ha3bIBAKOTCA COHanpagaeHnsimu. KolIMHEapHbIE BEKTOPBI,
HaNpaBJICHHbIE B  MPOTUBONOJIOKHLIE  CTOPOHBI, -  HMPOMUBONONONHCHO
HANPAGICHHBIMU.

JIBa BEeKTOpa Ha3bIBAKOTCS PAGHHIMU, ECIIH OHH COHAIPABJICHBI H PAaBHBI 110
MOJLYJIIO.

Cnoxcenue eekmopos. Jlns T1oro yroOHI

=
MOCTPOMTH CYMMY JIBYX BEKTOPOB a M b , HYXKHO
BbIOPATh MPOU3BOJILHYIO TOYKY A U OTJIOKHTb OT HEE

—

-
BEKTOp AB = a, a 3atem OT TOYKH B oTnoxuTh BEKTOP

- - -
BC=b . Torpa Bektop AC sBasieTcss HCKOMOI

CYMMOI: AﬂB+ BﬂC = AﬁC .

-)

KoopiHatsl Bektopa ABc HavaioMm B TouKe A(x,y;;Z;) U KOHIIOM B TOYKE
B (x2,y2,23) paBHBI (X2 — X5 Y2— Vi; 22— 2)).

Ni
Jlnnna Bekropa AB Bbruucasercs no Gopmyne:

A}J{:\/(x: -5) +( - %) +(5-5)".




Cymmon BextopoB a(a,:a,;a;) u b(b;b,;b;) Ha3biBaeTCs BEKTOP ¢ C
KoopauHaTamu (a, +b;a, +b,;a, +b,).
-

Ilpouseedenuem Bextopa a(a,;a,;a,) Ha 4UCIO A HA3bIBAETCH BEKTOP

R
Aa(Aag;Aa,;ay).

Cranapuvim npouszeedenuem JIBYX HEHYJIEBbIX BEKTOPOB Ha3bIBAaeTCH
NMPOM3BEICHNE JIUH ITHX BEKTOPOB HA KOCHHYC yria Mexay Humu. Eciu xots Obl
OJIMH U3 BEKTOPOB HYIIEBOIi, TO HX CKaJIAPHOE MPOU3BEAECHNE PABHO HYIIIO.

- >

a-b=

—

a

-

b

-COSQ,

- -

IJ1e ¢ - Yrojl MeK/y BeKTopamMu au b.
CBoiicTBa CKaJIIPHOTO POM3BE/ICHHS BEKTOPOB:

e T

- IePeMECTUTENIbHOE CBOICTBO: a-b=b-a;

- - - -
- coueraresibHoe cBoiicTBO: (ka)-b=k(b-a);
-» = - > -

- pacnpe/ieTeNbHOe cBoiicTBo: a-(b+c)=a-b+a-c.

CKaJlﬂpHOC NPOU3BC/ICHUE JIBYX BCKTOPOB pPAaBHO CyMME ﬂpOlBBCIlCHHﬁ
OZAHOUMEHHBIX KOOP/IMHAT 3THX BEKTOPOB:

-» -

a-b=xx,+yy,+22,.
dopMyna Ui BBIYHCIICHHS YIIIa MEK/y BEKTOPAMH:

-+ -

a
COSQ)::—:'.
a-b‘

Ota ke Gopmyia B KOOpAMHATAX:
XX, + VY, 4%

2y il Vol o B
[IpakTnueckas 4acthb

cosp =




Bapuanr 1

1. Jlan ABCDAB,CD, — napaenenunen. Haiitu AB+ AD+ A4 +CD .
2. Haiitu xoopaunars! Bexktopa 0,3 ;— 0.6 E+ 0,2 ;— 5 3 ,ecma(—1;2:4), b(0;5;3),

¢(3:3:3), d(1:1:4).
3. Maubl Touku A(1; 3; 0), B(2; 3; -1) w C(1; 2; -1). Beiuucaure yron Mexay
BEKTOpaMu 54 7 (7 B.

- - -

=3 . Boiuuciure (a+b)c.

N >

e g 3
4. U3BectHo,uto a ¢c=b c¢=30",

=<

b

=P

c

4
al=2,

Bapuaur 2

1. lana ABCA,B,C, — npusma. Haiitu .IB— .42]— BE’, .

2. Haittu koopamnatrel Bektopa 0,5a+0,16+03c¢c—-6d , ecnm a(5;—1;-1)

B(—l:l:l). 2(0;2;—2). 3(—3;2;0)-
3. Mausl Touku A(5; 0; 0), B(l; 1; 1) v C(3; -1; 2). Boiaucnure yroj Mexay
BEKTOpaMH AﬂB 7 AﬁC A

2N SN

4. UssectHo,uT0o @ ¢c=b c =45,

> - -

= 6. Beruuciure(a+b)c.

-

bl=|c

al=3;

Ilpakmuueckasa paooma Ne38:
OToOpakeHust IPOCTPAHCTBA HA ceOs. Buibl IBUKeHUS

Hean padoThl: chopMUpPOBATH YMEHUS PEIIATh 3a/1a4d Ha JIBHIKCHHE

Teopernuyeckne cBeieHUs1 K NPaKTHYeCKOi padore:

IIpu pemenny 3a1a4 Ha ABM>KEHNE IPOCTPAHCTBA, HA/IO 3HATh BUIBI IBW)KEHUSA. DTO LIEHTPAJIbHAS
CUMMETPHS, OCEBAsi CAMMETPHS, 3epKaJIbHAsi CAMMETPHS U NapAJUIENIbHBINA IEPEHOC.

Llenmpanvnasa cummempus: Touku M 1 M1 Ha3bIBalOTCSl CHMMETPUYHBIMUA OTHOCUTENBHO T O (LEHTp

cummertpun), ecinu O — cepennna otpeska MMi. Touka O cuntaercs CMMMETpUYHON caMoil cebe.

[\

T.Murt.M; CUMMCTPUYIHBI OTHOCUTCIIBHO 1.0.

© M1 T. O — IEHTp CUMMETPUH
1.0 — cepeauna orpeska MMy
T.0 oTOOpaxaetcs cama Ha ce0s

Ocesas cummempusi: Touku A 1 A1 Ha3pIBaIOTCS CUMMCTPUYIHBIMU OTHOCUTCIIBHO HpﬂMOfI a ( OCh

CUMMETPHH), €CJI TpsAMasi a IPOXOAUT Uepe3 CeperHy oTpe3ka AA1u
MEpIEeHIUKYIIIpHA K 3TOMY 0Tpe3Ky. Kaknas Touka npsiMoit a cuuraercs

‘ a

CUMMETPUYHOI caMoii cebe.

Jepxanvhas cummempus. Toukn AA1 Ha3bIBAlOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO MJIOCKOCTH 0 TNIOCKOCTh CHMMETPHH ), €CITH IJIOCKOCTD O IPOXOJIUT
A1 Yepe3 CepelrHy oTpe3ka AA1 M NEepHNeHAUKYJISIPHA K 3TOMY oTpe3Ky. Kaxkas Touka

TJIOCKOCTH CUUTAETCS CHMMETPUYHOM camoii cebe.



e

=N

N

~” Ha3bIBaeTCs OTOOpa)XeHHE MPOCTPAHCTBA HA cedsl, Ipu
[TapaenpHBIM IEPEHOCOM Ha BEKTOp P

e e
KOTOpOM J1100as Touka M nepexoaut B Touky M1, uto MM, = p

e

—

M

33[[3]-[1/[5[ AJIA CAMOCTOATEC/ILHOI'O PEIICHUSA

BapHaHT.
[Tpu 3epkanbHOM CUMMETpUU TIpsiMasi @ OTOOpaXkaeTcsl Ha MpAMYI0 a1 . Jlokaxkute, 4To MpsIMBIE @ U a1

JekKaT B OHOM IIOCKOCTH ( MPSIMbIE @ U a1 TIApaJUICIIBHBI ).
2. TlIpu 3epKaJIbHOM CUMMETPHU OTHOCHTENBHO IIOCKOCTH 0, TUIOCKOCTD 3 0TOOpaXkaeTcs Ha MIOCKOCTh
B1. JlokaxwuTe, yTo ecnu B || o,To Pi1 || a.
3. JloKa)uTe, 4TO IPU NapaLIETLHOM IIEPEHOCE HA BEKTOP P, Iae p # 0, mpsMas , He napauiebHas
BEKTOPY P M HE COJIepIKalIas TOT BEKTOP, 0TOOpa)kaeTcs Ha MapauIeIbHYIO €l MPSIMYIO.
BapUaHT.

[1pu 3epKkanbHON CUMMETPUH IIpSMasi @ OTOOpakaeTcs Ha MpSIMyI0 a1 . JlJoKaKuTe, 4To MpsIMBIE d U d1
JIeXKAT B OTHOM IUIOCKOCTH ( IPSIMBIC @ U a1 TIEPECEKAOTCS ).
2. TlIpu 3epKaJIbHOM CHMMETPHU OTHOCHTENBHO IJIOCKOCTH 0, TUIOCKOCTD 3 0TOOpaXkaeTcs Ha MIOCKOCTh
B1. Jokaxure, 9To eciu 3 mepreHAUKYIsIpHA O, , TO [31 cOBIaaaeT ¢ .
3. Jlokaxkute, 4TO MPHU MApAILIETBHOM TIEPEHOCE HAa BEKTOP P, rae p # 0, npsiMasi , napajuiesibHast
BEKTOPY P WM COJepKallasi ’TOT BEKTOP, OTOOpakaeTcsi Ha ceOsl.

KOHmpOﬂbele 60npocswl:

Yro Takoe LeHTpaIbHAs CUMMETPUs?
Yro Takoe oceBas CUMMETpPHUsI?
Yro Takoe 3epKanbHas CHMMETPHUA?

Ilpaxmuueckasa pavoma Ne39: KoopuHaTHas TNIOCKOCTh. BeIdncieHre pacCTOSIHUHN U
IJIONIAJEH Ha MIIOCKOCTH. KonmuecTBEeHHbIE pacUEThI

HGJ'[BI 3aKpPCIUTh 3HAHUA U YMCHHS 110 TEMC <<KOOpI[I/IHaTHa$[ IIJIOCKOCTB»

1) KoopauuaThl BEKTOPA ONpPe/IesI0TCs Yepe3 KOOpIMHATHI Hayala M KOHIa BEKTOpa
Koopausats! Havana sextopa AlXa; Ya; Za), koopmunars! konma sexropa B(Xa: Ve, Za).

KoopauHatsl BeKTOpa Jﬁ'[*"rE — XA} Y8 — ¥a: 28 — Za)

2) YroJ MexkIy BEeKTOpaMu (Xa; Ya; Za) u b (Xo; Vo) Z6)

OTIPEIENAETCS C OMOIIBIO POPMYJIBI CKAISIPHOTO MPOM3BEIEHHS:

Vros1 MeKay NPsSIMBIMH, COIEPKAIUMH BEKTOPBI

3) MoJ10:KeHHe MJIIOCKOCTH B IPOCTPAHCTBE XaPaKTEPU3YETCS BEKTOPOM-HOPMAIbIO n(A; B; C)x
TIIOCKOCTH.

Eciu ussectsl Tpu toukn mwiockoctn K (X15 Y1, 21), M(Xz; ¥2; Z2), N(X3; Va1 Z3), 1o no uum moxuo
onpeneuts koopaunatst nopmanu N(A; B; C)

JI7st TOro HEOOXOAUMO PEIIUTh CUCTEMY YPaBHEHHIA, I/Ie BMECTO OJTHOM M3 TIepeMeHHBIX (00br4HO D)
OepyT sro60e uncio, He paBHoe 0.



YpaBHeHHe MI0CKOCTH 33/1aCTCS YPaBHEHHUEM Ax +B y+ Cz+D=0

4) PaccTosiHUE OT TOYKH /10 IJIOCKOCTH

PaccrosiHue OT TOUKH ¢ KoopauHatamu X0» Y01 £0 10 IIIOCKOCTH ¢ HOPMAJIBIO n(A; B; C)

h

|AXo+Byy+ CZz +D|

orpeaensercs mo GopMmyie

VA2 + B2 4+ C2

5) YroJ Meskay NJI0CKOCTAMH PaBeH YIIIy MEX/y HOPMaJIsIMU Ny, M2 K MI0CKOCTSM:

Y01 Mex 1y IUIOCKOCTSIMU TI0 onpeaeneHuto Menbine 90 rpaaycos, 3To 0OecreunBacTCst
MOJIOYKUTEILHBIM 3HAYCHHEM KOCHHYCa B hopMyIIe.

6) YroJ mexny npsiMoii ¥ JIOCKOCTBIO
psSIMON ¥ HOPMAITBIO [ K TIJIOCKOCTH:

7ia
7| |4l
7) Iliomaas opTOroHaIBLHOM NMPOoEeKINHU
IO b TPOCKIIMKA MHOTOYTOJIbHUKA,

siny =

OIIPEACIIICTCA C IIOMOIIBIO BEKTOPA é, JICKAIICTO Ha

MHOI'OYI'OJIbHHKA SI‘IP = SM - COS ¥ rme SI‘IP—
M — miIomaab MHOIOYI'OJIbHHKA,

COs o KOCHUHYC yI'Jla MCKAY IINIOCKOCTHIO MHOT'OYT'OJIbHUKA U IIJIOCKOCTBIO ITPOCKIINU.

IInomagbs MHOTOYroJILHUKA
8) YpaBHeHue NpsiMoii B IPOCTPAHCTBE

HaXOJUTCH 110 II0IMaaun €ro InpoCKuuu

Snp
M K
cos

Eciu npsivas napaiiensia sekropy P (XP; ¥P; ZP) i npoxomut uepes Touxy M{(xne; Yns Zm),
X=Xy Y—Yum Z—2Zn

TO ypaBHEHHE MPSIMOii 3a1aeTcs HopMyon

Xp

yp Zp

BAPHUAHT Nel

1.Haueptute ky6 ABCJIA1B1C1/1:. Haiinure
yron mexay npsmbivu 1) AJ] u BB

)11 u B1C; 3)B1C u AC1

Haiinute paccrosinue mexy npsiMeiMu AA1
u CCy, eciit peOpo kyda paBHO a.

2.Yepes BepiuHy B paBHOOEIpeHHOTO
tpeyroiabHuka ABC nposenena npsmas a,
NEPIEHIUKYIIIpHAas €ro miockocTu. Hanaure
paccTosinue Mexy npsimeivu a 1 AC, eciu
AB=AC=10cm, BC=12cm.

3.Uepes Touky A OKpYKHOCTH € LieHTpoM O
U paguycoM 6¢cM IIpoBeJeHa MpsMas m,
NEePIEeHIUKYIIpHAas IIOCKOCTH OKPYXHOCTH,
a yepe3 TOUKy B okpyxHOCTH — IipsiMas 8,
KacaresbHas K OKpyKHOCTH. Haiinure
paccTosiHUE MEKIY MPSMBIMU 6 U M1, €CIIH
yroa AOB =120°.

4. TInomazp Tpamermu paBHa 48v3 cm?, a ee
OpTOTOHANIbHAS TPOEKIIUS — paBHOOOKasI
Tpaneuus ¢ ocHoBaHusIMU 4cM 1 20cM 1
6okoBoit croponoit 10cm. Haitnure yron
MEXTy TUTOCKOCTSIMH TpaTeIuii.

BAPUAHT Ne2

1.Haueptute ky6 ABCJIA1B1C1/11. Haitaure
yroa mexay npsmbeivu 1) AB u CCq

2)ACu B1C1; 3)ACu 1AL

Haiinnure paccrosaue mexay npssmeiMu BB1n
JJ11 eciiu peGpo kyOa paBHO a.

2.Yepes BepmnHy A TpeyronsHuka ABC
MIpOBeJIeHa MpsiMast M, MepIEeHANKYIISIPHAs €ro
iockocTy. Haliqute paccrosiHue Mexy
npsmeiMu m U BC, eciiu AB=13cwm,
BC=14cMm,AC=15¢cMm..

3.YUepe3 TOUKy A OKpYKHOCTHU ITPOBEICHBI
xopasl AB u AC. Yepes Touky B mposenena
npsimasi m, NepHeHIUKYIsIpHas MII0CKOCTH
OKpPYXHOCTH, a yepe3 Touky C npsmas a-
KacaTeJIbHas K OKpyKHOCTH. Haiinure
paccTosiHuE MEXy NIPAMBIMU a U 1,ECIH
AB=6¢cm, AC=8cwMm, yron BAC =60°.

4. OpTOrOHAIBLHOU MPOEKIMEN Tpaneunun
SBJISIETCS] paBHOOOKAsI Tpamenusi ¢
OCHOBaHUAMU 4cM U 8cM , a TUaroHaJlu ee
B3aMMHO NEepHeHauKyIsIpHbl. Haiinure
IJIOLIA/1b JAHHOW TpaIelnu, €CIIU yroi
MEX]y €€ MJIOCKOCTBIO U INIOCKOCTBIO
MPOEKIUH paBeH 60°.




Ilpakmuueckasn padoma No4(: TousTue KopHst N—ii cTeNeHH U3 AEHCTBATEILHOTO YHCIA

Ilenb padoThI: OBaICHUE IPAKTUYECKUMHU HaBbIKaMU U 3aKpETJIEHUE TEOPETUUECKOT0 MaTepuaa 1o
BBIYHCIICHUIO KOPHEN U3 YHMCes U YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH.
CTVIeHT 10JKEH:
3Hamb:
- IOHATHE KOPHS N-0H CTEICHH;
-MOHATHE apU(PMETHIECKOTO KOPHSI;
-OCHOBHBIE CBOMCTBA KOPHE;
ymemu:
- BBIYUCIISITH KOPEHb N-0i1 CTEINEHH;
-YIPOINATh JIOOBIE BHIPAXKEHUS HCIIOJIb3Yys CBOMCTBA KOPHEH;
IloaroroBka K padore:
1. TloBTOpUTH, 4TO TaKOE apU(METHUECKHII KBaJPaTHBII KOPEHb U3 YUCIIA.
2. CoiicTBa apu()METUUECKOTO KBaJPATHOTO KOPHSI.
KoHTpoJbHbIE BOIPOCHL:
1. Yro Takoe KOpeHb N-OM CTENEHU U3 YKcia a?
2. Yro Ttakoe apupMeTHIECKHII KOPEHb N-Oi CTENeH! U3 uncia ?
3

OcCHOBHBIE CBOWMCTBa KOPHEH?

4. Kak Ha3bIBAIOT 3HAK KOPHSA V  ?

3ananue:
eapuanm
3aoanue
1 2
1)Beruucnure A)3\/0,125 3\/0’02 7
1
b), = _
E V_3>
8
Ax3+8=0 x*—19=0
2)Pemnte ypaBHEHUE 3
B)3Vx—5=-3 V7 —4x =4
3)HaiiquTe 3HaYE€HUE YHCIOBOTO BEIPAKEHUS a3V24 %9 A)375 % 45
3 f———b
- V=17
A A 375




4)BHecuTe MHOXXUTEIb MO/ 3HAK KOPHS 5 3
B)23/3 32
5)IIpeoOpasyiiTe 3aaHHOE BHIPAXKEHUE K BUTY - —
VA VA3 A V232
3 4 3 3 2 3
6)BbIHeCcUTE MHOXKHUTENb U3 II0J] 3HAKA KOPHS 37625 x5y6 57— 64716

TEOPETUYECKHWIA MATEPHAJI K IPAKTUUYECKOM PABOTE:

Kopens N-ii creneHy u ero cBoicTBAa.

663y0JIOBHO, BCC TaK HWJIM HHAYC 3HAKOMBI C UHTYUTHUBHBIM ITIOHATUECM KBAJIPATHOT'O KOPHSA - 9TO TAKOC
YUCJIO, KBaApPaT KOTOPOI'O paBC€H d. aHAJIOTHYHO OIIPCACIIACTCS KOPCHDb n-i CTEIeHN U3 Yuciia a, racn -
ITOJIOXKHUTCIBHOC YHUCIIO.

OonpeacjJeHue. KOpHem N-i1 CTEIICHN M3 YKCIIa 8 Ha3hIBACTCS TAKOE 9H1CJI0, N-51 CTENEHb KOTOPOI'O paBHa a.

COTJIaCHO JAHHOMY OIIPCACIICHUIO KOPCHb Nn-¥ CTEIICHU U3 YHCIIa a - 3TO penieHue ypaBHCHUS X™ = A.
YHCJIO0 KOpHeﬁ 9TOIr'0 YpaBHCHUA 3aBUCUT OT N U OT a.

apudmeTrnyecknii KOpeHb N-H CTeNeHH. onpeaeeHne. apupMEeTHUECKUM KOPHEM N-i CTENIEHU U3
4KCJIa d Ha3bIBAalOT HEOTPULATEIIBHOE YUCIIO, N-51 CTENIEHb KOTOPOr'0 PaBHA a.

apI/I(bMeTI/I‘ICCKI/Iﬁ KOPCHDb 0603Haqa}0T"\/x. YHCJIO N HA3bIBAKOT IOKA3aTEJIEM KOPHSI, a CaMO YHCJIO d -
IMMOAKOPCHHBIM BBIPAXKCHUCM. 3HAK KOPHS \/ HAa3bIBAIOT paUuKaJIOM.

OCHOBHbIE CBOWCTBAa KOpPHeii.
JIst 106010 HATYpaIbHOTO N, 11es1oro K ¥ 100X HEOTPHUIIATEIBHBIX YUCeNT & U D BRIOTHEHBI paBEeHCTBA:
1° 4ab—=4%/a-%/b.
ni-
p /Z___ X2 (h=£0).
Ng Pr- ( )
8% Afkfa="4/a (k> 0).
4%, Klg=="/a* (k=0).
5% &ia*= (R/a)* (ecan k<0, 10 a50).

OTHU IATb CBOMCTB C JETKOCTHIO AOKAa3bIBAIOTCA U3 ONPCACICHUA KOPHA U CTCIICHU. IPU PCHICHUHA 3a14a4,
CBs3aHHBIX C BBIYHCIICHUEM KOpHeﬁ CJIEAYECT aKTUBHO I10JIB30BaTbCA STUMU CBOMCTBaMH - OHH COKpalaroT
00BeM BLIQHCHCHHﬁ, ITO3BOJIAIOT YIIPOILIATh BBIPAXKCHUA W OKa3bIBAIOT APYT'YIO ITIOMOIIb.

7l IR LT
I[HH JMIOOBIX 4YHMceld a b, TaKuX, 4YTO O§a<b, BBIIIOJIHACTCA HEPABCHCTBO 1f(f_' - \HE . IpOBEACM

L
A0Ka3aTCJIbCTBO MCTOAOM OT IIPOTUBHOI'O. AOIIYCTUM, YTO ‘l:m E 1'*"IIIE . Torga Iio CBOﬁCTBy CTEIICHEH C

n ﬂ_)u 2 |: 1'.:.-"!5_;]”

HaTypaJbHbIM MTOKa3aTeIeM (3 , T.€. @>b. 3TO MPOTHUBOPEUYUT YCIOBHUIO a<B.



Ilpaxkmuueckasa paooma Ne41: Cnoco6bl ynpoieHus BbIPasKeHHii, COAEPKAIMUX PATUKAIbI
Henu:
Obpaszosamenvuas: TPOAOIKUTH (OPMUPOBAHME Yy CTYJACHTOB YMEHHMH MPHUMEHSTH
CBOMCTBA CTEIIEHEH M KOPHEH MpH MpeoOpa30BaHUM BhIPAKCHUH.
Bocnumamenvuas: BOCIUTaHHE CAMOCTOSITENIBHOCTH, TBOPYECKOIO MOAXO0AA K PEIICHUIO
3ajad.
Pa3zsuearowas: pa3BuTHE JTIOTUYECKOTO MBIILJICHUS, HABBIKOB CPABHUTEIBHOIO aHAJIN3A.
Oobopyoosanue: 10CKa, KOMIBIOTED, IPOEKTOP, IKPaAH, 3aIIMCU HA JOCKE, IIAKATHI C
dbopmynamu no teme: «Crenenn» u « KopHu», HHIUBUTyaIbHbIE KAPTOUKU-3aJaHUS.
Hcnonvzosanue 31emeHmog nedazo2uyeckux mexmoaozuil:
. COTPYITHUYECTBA;
. 3I0pOBbecOeperaronux (YepeoBaHle BUAOB ICATEILHOCTH);
. ”HPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX;
. Pa3BUBAIOIIHUX;

. INYHOCTHO-OPUEHTUPOBAHHBIX.

Pezynomamuenocmo:
(dhopMHUpOBaHNE KOMIIETCHIINI: IIEHHOCTHO-CMBICIIOBOH, Y4E€OHO-TT03HABATEIbHOM,
KOMMYHUKATUBHOM, TUYHOTO CAMOCOBEPIICHCTBOBAHUS.
IInan 3anamus.
1) [loaAroTOBUTEIbHBII TAII.
1) IIpoBepka ycBOEHUS MPOHACHHOTO MaTepHraia (PPOHTAIBHO (MM HHAUBUIYAIBHO) IO
CJIEAYIOIIUM BOIpocaM (Ha SKpaH MPOESKTUPYIOTCS BOMPOCHI, HA KOTOPHIE CTYACHTHI
OTBEYAIOT YCTHO).
. UTO 3HaYUT BO3BECTH YUCIIO B CTEIIEHB N?
. Kak nepeMHOXHTH JIBE CTENEHU C OJJUHAKOBBIMU OCHOBAHUSMU?
. Kak paznenutsb B CTENEHU C OJUHAKOBBIMU OCHOBAHUSIMU?
. Kak BO3BECTH CTENEHD B CTENIEHD?
. Kak n3Bieub KopeHb U3 creneHu?
. UeMy paBHa HyJIeBasi CTEIICHb Ynciia?
. Kak HailTu cTeneHpb ¢ OTpULIATENbHBIM MOKA3aTEIEM?
. Kak HaiiTu kopeHb ¢ 1poOHBIM TIOKa3arenem?
0. ChopmynupyiTe OCHOBHOE CBOMCTBO KOPHSI.
1. Kak u3Bneyb KOpeHb U3 MPOU3BEICHUS?
12. Kak u3Bjiedb KOpeHb U3 Apoou?
13. Kak u3Bjie4b KOpEeHb U3 CTEIIEHN?
14. Kak mpou3BOAUTCS YMHOKEHUE KOPHEN OJTMHAKOBOW CTENEHU?
15. Kak npou3BOUTCS YMHOXEHHUE KOPHEU Pa3HbIX CTENEHEN?
16. Kak mpousBoauTCS eeHNEe KOPHEN OJMHAKOBOM CTETICHH?
17. Kak npou3BOAUTCS BO3BEJICHUE KOPHSI B CTEIIEHB?
2) TToBTOPUTH:

aprowN -

PP O~NO O WNPEF

CBOMCTBA KOPHEU CBOMCTBA CTEICHEN
1. #/aVb = Vab 1.am-ar = amtn

ng ne 2.am qr = gmn
2.V =+

b



3. ("/61:) = \/'(1"1G 3. (am)n = qmn

4 VV:=nkE 4. am-bn = (ab)"

5. /T = 5=
b

le

2) Teopernueckmuii yTam.
[Iprmenenne 3HaHUM ITPU PELLIEHUU TUITOBBIX 3aJJaHUM.

3aodanue 1. IlpuBectu K 00IIEMy TTOKa3aTENIO KOPHU:

32 uv5

3adanue 2. CoxpaTUTh IOKa3aTeIN KOPHEH U MOAKOPEHHBIX BBIPAXKCHU:
§/81x4y4

3aoanue 3. I3B1eYb KOPEHb:

VOOI-8T; V27-8

3aoanue 4. BeIOJIHUTE IEUCTBUS:

Va3 - Ve Vp-1- V@&

3aoanue 5.Beruncnure:

1
—0,23- 0,272 + 646 + 53: 54 — 1,50

3) IpakTUyecKkuii yTam.

CamocTosTenbHOE NPUMEHEHNE YMEHUM U 3HAHUM.

[IpoBecTu camocTosITENBHYIO padoTy B 15 BapuaHTax.
[IpumepHOE copepxkaHue OJHOTO BapUaHTAa.

1. IpuBecTu K 001IEMY MTOKA3aTEIIO KOPHHU:

VZu3v3

2. CoKpaTtuTh MOKa3aTesid KOPHEHN U MOJAKOPEHHBIX BBIPAKCHUI:
3. M3Bieup KOpeHb:

V25-64; ™/a3-(a—Db)"

4. BEITOJTHUTE NEUCTBUA:

a) 0,5v24 — 3v40 — (/150 4+ V54 —/1000)

6) V7=V33- V7433

5. Beruucnure:

1
—0,52: 0,53 — 273 + 4%+ 4-2 — (0,20



Bapuant 1

1. Briuugare:

a) 40,0625 — ¥-243;
6) 428 . 35 . 425 . 7,

2. PacnonoyxuTe unciaa B nopsagKe VOLIBAHMA: ¥31: \/E; %/666.
3. IMocrpoiire rpadux GyEkoEM: ¥ = —vx — 1 + 3.

4. Briumenwre: 40412 — 4475,

5. Pemure ypasaenue: ¥x? — v — 131 = —5.

6. Hafigure 3HadeHUe BEIDAKEHIA

Jobr® - 38 - #2560 + 82401 mpm b = T - 3.

7. Pemure ypaenenue 381y + ¥243x2 = 6.

Bapuant 2
1. Brruucaure:
a) ¥-0,343 + $729;
6) Y27 - 118 - %28 . 117,
. Pacnionosxure uncaa B nopsaake pospacraEus: ¥2, 33, $1l1.
. IToctpoiite rpadhuk dyHKOUN: ¥ = ~4x +3 - 5.

. BeIuncanTe: 6% — 2:J1527.

- Peutute ypaBHenve: x2 _ x — 44 = -9,

S LI - A

6. Haliaure sHaYeHNe BLIPAKEHRSA
V25a® + {64a® ~ Y16a* - Y676 mpum a = V26 - 3.

7. Pemnure ypaBrenne 3128x2 = 24 + Y64x.

Ilpakmuueckaa padoma Ne42: 11oHsATHE CTENIEHU C PAllMOHAIBHBIM ITOKA3aTEIEM,
CBOMCTBA CTECIICHEH

I_Ie.m,: O606H_II/ITL U CUCTCMATU3UPOBATH 3HAHUA 11O TCMC «CBolicTBa KOpHeﬁ u CTCHeHefI)); 3aKpCIUTH
YMCHUA UCITOJIB30BATh MOJTYYCHHBIC 3HAHUA IJIs r[peo6pa3013aH1/m anre6pa1/1qe01<1/1x BBIpa)KeHI/Iﬁ

Teopernyeckne cBeleHUsI K NIPAKTHYECKOH padore:
L

Onpenene}me. Crenenbto yncina a>0 ¢ palluOHAJIbHBIM ITOKAa3aTCJIEM r 1, TAe M - »ejoe 4ucio, an -

al—m
HarypanbHoe ( N>1), HasbIBaeTcs unciao 43 | T.e.

1
m e - T —
aF=“a,|'a”,a_}ﬂa_La LR




CBoiicTBa CTeNEeHN ¢ PAlIMOHAJIBHBIM MOKa3aTeJIeM.
g0 b0 peld, 7

1. afaT=3"",;
ol
2 i = T
o ,
3. [af ) T=3";
4, {alll_j _.:LP= EP.DP;
= a°
(1) -2,
b b
3agaHus 11 CAMOCTOATEILHOTO pelleHus :
1 BapuanT

3aoanue 1. BerunciauTsb

@) V12 ¥ V5 x V12 — 4y/5:

O(VsE+ 1)+ (V5 + V1

__1 1 \/_5 5
6)(6 +V27)2 x (6 —27) ; o) =43 | 7443
7+4\/‘ 7-4J3
3adanue 2. YpOCTUTH BEIPAKEHUE W HAUTH €r0 3HAYCHHE
7 1 5 2 25
a’+al a’c® +a’c?
a) _—
4 0) 55
¢ mpua=2 a3c? npu a=7, ¢=3
3adarnue 3. I30aBUThCS OT MPPALMOHAIHOCTH B 3HAMEHATETIE
)5 6)_¥ 5 B)5Siin) 6 02
- - v Va
2V3 Ve+vb 5+V3 7 64 9
2 BapuaHT I/IaHT
3a0a BLIIH/ICJH/ITg)
V62417 x V16— 2447 8—4V3  8+4V3
1 1 2) .
8+4v3  8—4v3

6)(12 — V19)3 x (12 + V19)3:

1. .
6) (N7 ﬁ) - (V7 \/7),

3adanue 2. YpocTUTh BhIpaXKEHNE U HAMTH €ro 3HaYeHue



5 1
a) b2z +b?

3
b2 npu b=3
7 2 2 7
ascs +adc®
0) 77
a°c® upu a=9, c=2

3aodanue 3. I36aBUTHCS OT UPPAMOHATIBLHOCT7H B 3HAMEHATEIE
7 5vc 3—/5. . 12 ;1) 2
a)—=; 0) Ve gy3=55. L

5v3 Je—/b  3+V5  7vg1 6
NE

KOHmPOJleble 60NRPOCHL.
1. YTo Ha3bIBAIOT CTEMEHBIO C PALIMOHATIBHBIM [TOKa3aTeaeM?
2. IlepeuncnuTh CBOWCTBA CTETICHU C PAIIHOHAIEHBIM ITOKA3aTEIIEM.

Ilpakmuueckasn paooma Ne43: CBoiicTBa CTeNeHHBIX PYHKIMIA U UX IPAaPUKH

Heuab: chpopMrpoBaTh HABBIKK MCCIEIOBAHUS CBOWCTB CTEIICHHBIX ()YHKIIUH M TIOCTPOCHUS HX
rpauKOB B 3aBUCUMOCTH OT MOKa3aress; hopmupoBarh komnoHeHTsl OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIESTEIHLHOCTD, BEIOMPATH THIIOBBIE METOJIBI U CIIOCOOBI BHIITOTHEHHS
npodeccHoHAIBHBIX 33/1a4, OLIEHUBATh UX 3P dekTuBHOCTH U KauecTBO; OK 6. Paborats B
KOJUIEKTHUBE U B KOMaH i€, 3(EKTUBHO 00IIATHCA C KOJIJIETaMH, PyKOBOJICTBOM,
notpedutensmu; OK8. CaMocTosTETbHO ONpeeNaTh 3a4a4K MPo(heCcCHOHABHOTO U
JMYHOCTHOTO Pa3BUTHs, 3aHUMATHCSI CaMO0Opa30BaHNEM, OCO3HAHHO TUIAHMPOBATH MOBHIIICHUE
KBaJTU(DUKAITIH

Teopernyeckas 4acThb:

BrI yoke 3HaKOMBI ¢ yHKIHAME Y=X, Y=X2,y=x3y=1/X. Bce 3Tu GyHKINHU ABITIOTCSA YACTHBIMU
cyuasmu CTETIEHHOM ®YHKIINU, te Gpyrxmun y = X P.

Cesoticmea cmenennotl )yHKyuy 3aBUCIT OT CBOMCTB CTENIEHH C IEHCTBUTEIbHBIM ITOKa3aTeNeM, a
B YaCTHOCTH OT TOTO, IIPU KAaKUX 3HAYEHUSAX X U [P UMEET CMBICIH CTeNeHb X P.

Hasaiime ecnomuum onpedeneHue QyHKyuy, 0aoumM HOHAMUEe CMENneHHOU @YHKyuu u
paccmompum ee ceolcmea uepe3 maoauy)y.

. DyHKIUSA — 5TO COOTBETCTBHE MEXAY JBYMS MHOKECTBAMHM TaKO€, YTO KaXIOMY
AIIEMEHTY OJHOIO MHOKECTBACTABHTCA B COOTBETCTBHE €AMHCTBEHHBIN JJIEMEHT IPYroro
MHOECTBA l:'}HepBoe: MHO>KECTBO Ha3bIBAIOT 00JIACTHIO ompeesieHUsi GyHKIHMH, a BTOpOE

— 00aacTbI0 3Havennii gynkuuu. O6o3Hagaor: 2 () u E(7) coorercraenno.

CrenenHast pyHKuMsA — 370 QyHKIMS BUaa 'y = X P, rie p — 3agaHHOE JeMCTBUTENIBHOE YHCIIO.
Heo0xonumbie 0003HaYCHHA:

X - obnmacte onpeneneHus pyHKIUU

Y - oOnactb u3MeHeHHs HYHKIHH

X0 - nynu ysxmn

X T - 061acTh MONOKHTENBHBIX 3HAYCHMIT (YHKIMA

X - 06/1acTh OTPHULATENBHBIX 3HAYCHHIT (YHKIIHH

Max - TOYKU MaKCUMyMa (QYHKIIUH

MIN - TOYKH MUHUMYMa QYHKIIHA
X T - o6macts BO3pacTaHus QyHKIIUHA



X | -o6nacte yObIBaHUS (QyHKITHH

Haszeanue(P)

I'pagux

Ceoiicmea

P=2n (4eTHOE
HATYpPaJIbHOE YHCJI0)

p=xt

napabona

e 00acTh OIpeeTeHIs — BCE
JEUCTBUTCILHBIC YMCIA, T. €.
MHOXeCTBO R;

®  MHOYECTBO 3HAYCHUU —
HEOTpULIATEeNIbHBIC YHCTa, T. €. Y >
0;
byHKIMS YeTHAs;

e  (yHKUMSA ABISAETCA
yObIBaroleil Ha mpoMexyTke X < 0
Y BO3pAacTalolleil Ha MPOMEKYTKE
X=>0.

IIpumep ¢ynxyuu c noxazamenem
p=2n:

y = x4

P=2n-1 (neueTHOE
HATYpaJIbHOE YU CJIO)

e 00yacTh onpeneaeHus —
MHOKECTBO R;

e  MHOJKECTBO 3HAUYEHHI —
MHOXeCTBO R;

e  (yHKIMS HEYETHAS,

e  (QyHKIUS SBISETCA
BO3pacTaroIIei Ha BCEM
JEeUCTBUTEIBHOI OCH.
Ilpumep ¢pynxyuu c nokazamenem
p=2n-1:

y = x5

P=-ntmen—
oTpuuAaTelbHOe
HATYpAaJIbHOE YUCJIO:

eunepbona

wY

e 00nacTh ornpeeNeHuss —
MHOXecTBO R, kpome X = 0;

®  MHOJKECTBO 3HAUYEHUI —
MOJIOKUTEbHBIE yncaa y > 0;

e  (yHKIMS YyeTHas;

e  (yHKIUS SIBISETCA
BO3pAaCTAOIIEH Ha IPOMEXKYTKE X
< 0 u yObIBaroIIel Ha MPOMEXKYTKE
x> 0.

Ilpumep 'y = 1/X2.




X e 00macTh onpeaeneHus —
P=-(2n-1), \\y:,‘;, MHOkecTBO R, kpome X = 0;
ren — \ ®  MHOXECTBO 3HAYCHUN —
HEeYeTHOe = [ ., MHOXecTBO R, kpome y = 0;
HATYPAJIbHOE \\}J g I ®  (yHKUMS HEUETHAS;
4uco: = e  (yHKIMSA ABIAETCA

\ yOBIBAOIIEH HA MPOMEKYTKAX X <
Oux>0.
eunepbona Tpumep y = 11

y=x"(a >0, 0. — Henemoe)
Y| ®  MHOKECTBO 3HAUYEHUN —
HeoTpuuarenbHble yncna 'y > 0;

e  (yHKIMA SABIISETCS
BO3PAaCTaIOIIEH Ha IPOMEXKYTKE X
> 0.

e 00yacTh ompeneneHus —
HEeoTpULaTeNIbHbIE uyncia X > 0;

IIpumep 'y = x*3,

P — TIOJIoKHUTECIBbHASA
IpoOb

e o0nacThb onpeeseHus —
y=x*(a<0, 0 — menenoe) MOJIOKUTEIbHBIE yucia X > 0;

Yy e  MHOKECTBO 3HAUYEHUI —
P — OTpHL@TENbHAS HOJIOKUTebHbIE uncna y > 0;

Ipo0b e  (yHKIMA SABISETCS
yOBIBafONIEH Ha IPOMEKYTKE X >

0.
Ipumep: y = x 13,

wY

ComnoctaBbTe rpadguyeckoMy U300pakeHUIO CTENIEHHON (PYHKIMY e aHATUTHYECKOE BBIPAKEHHE.
Beenure otet B pexume «12» B hopme nugpa-6yksa



AHQINTHYECKOE BBIPAKCHHE I'papuueckoe n3oOpaxkenne creneHubIX GyHKimii
y=x3 A
y = xs B
R B
y=x"? r
y=x* A
1 E
=3
y = x5 K
y=-x? H

y=G-17 |x

Ne zazanns | 2 3 4 ) 6 7 8

OrMeTKa O BBIMOJHEHHH

«+» - IPaBUIIbHLIH OTBET

«-» - HEBEPHBIH OTBET




Ilpaxkmuueckasa paboma Ned4,45:
Mertopb! penieHust oKa3aTelbHbIX YPAaBHEHUN U HEPABEHCTB

Heanb padotbi: OnpeneneHne TUIOB MOKAa3aTeIbHBIX YPAaBHEHUM U METOJIOB HX PELleHUs,
pelIeHUe MPOCTEHIINX MOKa3aTeIbHBIX HEPABEHCTB.

Omnpenenenne. Ypasuenue Buna a* = b, rae a > 0, a # 1, Ha3bIBaeTCs HOKA3AMENLHBIM.
Ecimu b > 0, mo ypeuenue umeem eounmceenuwiii kopeuv, eciu b < 0, mo xopreti Hem.

Cnoco0bl penieHUs1 MOKa3aTeJIbHbIX YPABHEHUIA.

1. IIpupaBHHBaHUE IMOKA3aTEIEH.

Cytb MeTOza:
1. Yenunuts cnaraemoe, coaepikaiiee NepeMeHHyIo;
2. [IpuBecTr cTeneHu K OJHOMY OCHOBAHUIO;
3. [IpupaBHATH MMOKA3aTEINH,
4. PelnTh M0OJIy4€HHOE YPABHEHHUE;
5. 3amucars oTBer.
IIpumep:
3 -27=0
=27
3:': — 33;
=73
Ortsert: X = 3.

2. BelHeceHue 00LIEr0 MHOKHUTEIS 38 CKOOKH.

HpI/IMe‘{aHI/ICZ BBIHOCHM 33 CKOOKHM MHOYKHUTEND ¢ MEHBIIIUM ITIOKA3aTENIEM.

ITpumep:

3F 3" =78
3(-3)=-78
3 (1-27)=-78
3 (- 26)= -78;
3 =3

x=1

OtBer: X=1

3. Bsenenue HOBOM IIepeMEHHOMN

Kaxk IIpaBuiIo0, ypaBHEHU:A, p€IIaCMbI€ OTUM CHOCO6OM, CBOJATCSA K KBaAPaTHBIM.
HpHMep: 423’ -5 4?{ +4 =10
[Tycts 4* = g Toraa ypaBHEHHE MOXKHO 3aMUCaTh B BUJIE:

a®—Sa+4=0
D=25-16=9,
@, = E =4
2
5-3

=——=1
CIE 2
Cnenaem oOpaTHYIO 3aMEHY:
4 =4 ym 4* =1,

x=1 nmx=0



Omer: x=1uwmx=0

4. Hcooap30BaHME OJHOPOIHOCTH

Sy _ p flx)
Onpedenenue Tloxa3aTenbHble ypaBHEHHS BUAA @ =£° "' Ha3EIBAIOTCA OJHOPOIHBIMH.

Cytb Metoza: Tak kak mokaszareiabHas (PYHKIHS HE MOXKET IPUHUMATh 3HaUCHHE, PaBHOE HYJIIO,
1 00€ 4aCTH YpaBHEHUS MOXKHO JICJINTh HA OJIHO U TO K€ HE PaBHOE HYIIIO YUCIIO, Pa3/ieIuM 00e

flxd
YaCTH ypaBHEHHs, HATIPHMEp, Ha 27

[Mpumep: 2* = 3*

Paznenum 06e yacTu ypaBHEHHS HA 3= 0:
2t 3

33

3

x=10
Ortset: X = 0.
Onpenenenue. [loxazamenvHbim HEPABEHCTBOM HA3bIBACTCS HEPABEHCTBO, B KOTOPOM
MIepEeMEHHas COJICPKUTCS B TIOKA3aTeJIe CTCTICHH.
Pemenue mpocreiimmx moka3arejbHbIX HEPABEHCTB.

IIpocTelmmMMH CYMTAIOTCS IMOKa3aTe/IbHbIE HEPABEHCTBA BUIa: a¥<ay, a*>aY . (a*<a’, a*>aY).
Tak ke, KaK ¥ IPH PEIICHUH MPOCTEUIIINX TOKA3aTeIbHBIX YPABHCHUH, OJJHHAKOBBIC OCHOBAHHSI
CTEIEHEeH OMyCKAlOT, HO 3HAK HOBOTO HEPABEHCTBA COXPAHAIOT, €CJH QYHKIHS y=a* sBIsIeTCS
Bo3pacraroieii (a>1); ecsm xxe nokaszarenbHas GpyHkips y=a* yobiBaer (0<a<l), to

3HAK HOBOT'O HEPABEHCTBA MEHSIIOT HA MPOTHBOIOIOKHBII:

a*<a¥ — X<y, eciu a>1; 3HaK COXpaHEH, TaK Kak (QYHKI[MsI BO3PACTAET;

a¥*<a¥ — x>y, ecnu 0<a<l; pyHkuus yObIBaeT — 3HaK MOMEHSLICS;

a*>a¥ — x>y, eciu a>1; 3HaK COXpaHEH, Tak Kak (pyHKIIMs BO3pacTaer

a*>a¥ — x<y, ecnu 0<a<l; GpyHKIMs yObIBACT — 3HAK IIOMEHSICS.

IIpumepsbl.
PeminTh HEPaBeHCTBO:

1) 452<0,25.
IIpencraBum mpasyio yacTs B Buae: 0,25=(%°/100)=(}1)=4"1;
452<4t; pynximsa y=4* ¢ ocHoBaHmeM 4>1 Bo3pacraer Ha R, mo3ToMy, Omyckas OCHOBAaHHS
CTETeHEeH, 3HaK HEPaBEHCTBA COXPAHUM:
5-2x<-1,
— 2x<-1-5;
— 2X<-6 |:(-2) npu neneHnn 0OenX YacTel HEPABEHCTBA HA OTPUIIATEIBHOE YHCIIO, 3HAK
HEPaBEHCTBA MEHSIOT Ha MPOTHUBOIOIOKHBIN:
x>3.
U
3 =
Ortsger: (3; +o).
2) 0,42x*1>0,16.
[Tpencrasum uuncio 0,16 B Buae crenenn yucina 0,4. [Tomygaem:
0,4>"1>0,42; ocHoBaHMe creneHeii — uncio 0,4 — ynosneTBopser ycnopuio: 0<0,4<1; mostomy,
OITyCKaeM OCHOBAHUSI CTETICHEH, a 3HAK HEPaBEHCTBA MEHSEM Ha MPOTHUBOTIOIOKHBIH:
2x+1<2;




2x2-1;
2x<1|:2
x<0,5.

Ortger: (-o0; 0,5].

ATAEAVARARAAAL
0,5

BAPUAHT — |

1. Pemiute ypaBHeHMSI:

a. 7" =49;
0. 8” 64" ;

B. 5 =1

r. 25% = 7%

2. Peminte ypaBHeHHeE:
)

(2]
9) 4

3. Haiigute cyMMy KOpHei
YPAaBHEHUS

5% 6.5 +5=0

4. Peminte HepaBeHCTBA:
a. 2 >4

0. 0,65 >0,6°

5. HaliguTe HAanOoJbIIIECE 1EJ10€
pellleHUEe HEPABEHCTBA

24 +2¢2.< 20

BAPUAHT — 11

1. Pemiure ypaBHeHUsN:

a.2%=8;

0. 9°° =1

B. 6”7 =36

r. 27% = 5%

2. Peminte ypaBHeHHe:
(4" (5Y

[ — \|
\25)  (2)

3. Haiigute cymMmmMy KopHeid
ypaBHEHUsI

2% -6-2+8=0

4. Pemute HepaBeHCTBA:
a. 2x <8

0. 0,3*+ <0,3?

5. HajliguTe HANMeEHbIIIee 1eJ10e
pellieHue HepaBeHCTBA

3 +3%2 - 30




APUAHT — 111

1. Peminte ypaBHeHM:

a. 3> =81;

6. 45— 64"";

B. 23x+6 =1

r. 3% =g¥

2. Pemiute ypaBHeHue:

)

\7) (9

3. Haiigute cymMmmMy KOpHei
YPaBHEHUsI

3 -6-3-27=0
4. Peminte HEepaBeHCTBA:
a. <8l

0. 0,52 >0,5""

5. HaliguTe HAnoOoJbIIIECE 1EJ10€
pellieHre HEPABEHCTBA

4 + 442 < 68

BAPUAHT — IV

1. Peminte ypaBHeHMA:

a. 4 =64;

6. 36—x: 33)(—2 .

B. SXZ*“X =1

r. 4 =9%

2. Peminte ypaBHeHUe:
(Y (4Y

2) =)

3. Haiigute cymMmMy KoOpHei
YpPaBHEHUSA
2:-2% -5.2+2=0

4. Pemiute HepaBeHCTBA:
a. 5% 125

0. 0,748 < 0,72

5. HaliguTe HAaUMeEHbIIIee 1eJ10e
pellleHUe HePaBEHCTBA

5 +5%2 > 650

BAPUAHT -V
1. Pemuute ypaBHeHus:
a. 21 —~x=4;
0.8xt5=1,

B. 625% 5% = 2512;

r. 73x—10 = 43x-10,

2. Pemiure ypaBHeHHe:
52-3x = 1

25
3. Haligute cyMMy KOpHeli ypaBHeHUsI

10-32x—-7-3x—-3=0
4. PeluuTe HepaBeHCTBA:
a. 4* < 64
0.0,32x-1< (,3x+4
5. HaiiguTe Haubo/b11Iee 1eJ10€ pelieHne
HEepaBeHCTBa
6% + 6%+2 < 222

BAPUAHT — VI
. Pemiure ypaBHeHnus:
. 3x+11=09;
164 =1;
7xP-9x+22 — 49;
L1741 = 224x-1
. Pemmure ypaBHeHue:

2-3x — 1
6 36

3. Haligute cymMMy KOpHeii ypaBHeHUsI
9*—6-3*—27=0
4. PemiuTe HEPaBeHCTBA:
a.3*> 27
6.0,92x < 0,94x3
5. Hailiniure HaMMeHb11Iee LeJioe pelieHue
HepaBeHCTBa
8x + 8xt1 < 72

(S BNl

N W




Ilpakmuueckasa paboma Ne46:
[Tonsitue norapugpma. OcHOBHOE JTOrapu(pMUIECKOE TOKIECTBO

Iens:

3HaTh ompeseneHue Joraprudma, OCHOBHOE JTOrapuPMHUIECKOE TOXKIECTBO.

YMeTh BBIYUCIATH JIOTapu(MbI, TPUMEHITh OCHOBHOE JIOTapu(PMHUUECKOE TOKIECTBO.

YMeTh BBIYUCIISITh 3HAYEHHUS BRIPAKCHHUH COJIEPIKAIINX JIorapr(MBbl, COACpIKaIUe JOrapu(MbI,
norapuMHUPOBAThH U MOTCHIIMPOBATH BBIPAKCHHUS.

Jlozapughmom uucna b no ocnosanusn a Ha3pIBACTCS TAKOMW MMOKA3aTENb CTEIICHHU, B KOTOPYIO
HAJI0 BO3BECTH YKCJIO @, YTOOBI MOJTYYUTh YKCiIo D.

logab =x <=> a*= b, rne b>0; a>0; a#1

Hpumepsi: logz 8 = 3; 1.x.2%=8
logs 625 = 4; T.K.5%=625
logs 16 = 2; 1.x.4°=16

log = —2;1x32%=!1
3g g
log 1=—1;1x5%=1
° g 3>
= —3° =1
10g46_4 3;1T.x4 i
3 1 1 3
log2v/2 = 5 T.K.25= 2
logzs 5 = % Tk 252= V25 =5
31
loga43 = ™ ¢

log77=1, logel=0

HOJ’II)SYHCB OIpPECACIICHUEM MOKHO 3aIlIMCaTb OCHOBHOC J'IOFapI/I(l)MI/I‘IeCKOG TOXKIACCTBO:

alogab = p
Hpumepsi: 50853 = 3
glogs5 = §
—2log35 — (2loga5) % — g—2 — 1
3—2logs5 = (3logs5) " =5 ==

23+log27 — 23 .2log27 = 8.7 = 56
IIpakTH4eckast 4acTh:

Bapuant Nel
| yposens Bapuant Ne2
1. Beouciure: a) log, 27 - Iogl_ 7, 6) | yposens
7 1. Beramcrmre: a) 109,16 —log; 9, 6)
21+Iogzs_ -\/_ 5\/_ -\/_
B) |g4+2|95, r) 5logs 9-1
logs 10 —logs 2 B) logs 9+2logs 2, 1) Iy 30 —lg 3
Haiimre x: logsx = 4logs a + 7 logs b 2. Haiimure x: logs X = 2logs a — 3logs b




3. IIponorapudpmMupyiite Mo OCHOBaHUIO 5

epaxcerne: 125a% 1 b*.
Il yposens 1
I09224 - "log 12
1. Beruucnuts: a) 2

1
log 18 —;Iogs72

6) 36loge 5 _I_lol—lg 2 _ 8logz 3
2. Haiigure x:
1 2 1
log x=""loga-"log b-"log b+5
2 2 2 3 2 3 2
3. IIponorapudmMupyite BIpa)KCHHE TI0

e? i/e -m*
OCHOBAHMUIO é.
i

4. YrpocTuTe BhIpaKeHHUE:

3. [IponorapudmMupyiiTe Mo OCHOBAHUIO 5:
25a°b’

Il yposens
1. Brruucnure:

log, 14 —31 log 56

a) . )
log 30— "log 150
6 2 6
r 1 lig 4 }
814 2 o +25I091258 ,49I0972
\

2. Haﬁmnzex: .
log x=3-"log a—8log b+2"log ¢
3 3 ! L 3 !

3 3 3 3
3. HpOJ‘IOl"apI/I(bMI/I?yf/'ITe BBIp2KEHUE TI0

C \(/‘—
OCHOBAHUIO 3: .

lgb =
90, —log b? 243(ab®
lga log b a 4. YrpocTure BhIpaKeHHE:
q20u:b _ <|0g ab)z
a
Bapuant Ne3 Bapuant Ned
| yposens | yposens

1. Bsmuciute: a) 109,16 + log, 5; 0)
5

122—Ioglz4
) 3lg2+3lg5, r)
logs .80 —logs 1O
2 1
2. Haiimure x: log1 x = _Jogia—- _dogi b
72 3 72 5 72

3. TlponorapupmMupyiTe M0 OCHOBAHHIO 2
48a @~b*

Il yposens
1. Berunciure: a)_IOQZ_4 i Ing_.vZ%Q
logz 20 + 3log: 2
Elog 3-3log 5

0) 1641945 4 42 ° ’
2. Haiinure x).

2 1

log x="log a-4+5log b—"log b
3 3 3 3 2 3

3. [Iponorapudmupyiite BeIpakeHHE 10

0,04 -3 ah
OCHOBAHUIO 5:
ac2

4. SénpOCTnTe BBIPAKECHHUE:

1. Boiuncinre: a) 1095 64 + log, ?i, 0)

3
1 1-logg 18
)

B) 1Ig4+IgS, r) log ,90-log 410
2 1 N 4 ~
2. Haitimure x: log x="1log a—~"log b
2 4 2 7 2

3 3 3
3. IIponorapudgmupyiite no ocHoBanuto 10:

0,001b?
a3
Il yposens
1. Berryucnure:
3log 72 1 log 764
a) 2 ,0)

1

4logs 2 + 3 logs 27

( 1Iog 9-log 6 W

72| 492 "oy s
\ y

2. Haiinure x: )

log x=log a+ -5log b+4log b
25 25 25 25

5 2
3. IIponorapudmupyiite mo OCHOBaHUIO 4:

el




A XL
. JHPOUINIT bblpa)KeHHe. Iegb b b

a 2|Ogb\/T’al
Ilpaxmuueckasn paooma Ne4d7,48:
CoiicTBa norapupmudeckoi GyHKIUU U € rpaduk
Iean: 3uaTh cBOiicTBa JToraprdma, GopMyIIbl IEpexoa K JPyroMy OCHOBAHHIO.
YMethb mpeoOpa3oBhIBaTh BEIPAKEHUS, COACPIKAIINE JIOTapU(PMBI.
Hns a>0; a#1; x>0; y>0 cnpaBeayiuBbl GOPMYJIBI:
1. logal1=0
2. logaa=1
3. logaxy = loga x + logay
4. loga; =log, x — loga y
5. logaxP=1p I?ga x
6. log rx = "
Ilpumepur: a) logs 18 + logs 2 = loge 18 - 2 = loge 36 = 2
0) log1248 + logi124 = log1248 ~+ 4 =log1212 =1
1
B) logsz 32 = ;log3 3 = i
1 — S
r) logs V3 —510g512 + logs 50 = logs /3 — logs V12 + logs50 =
V3-50
=logs = =logs25 =2
V12
Hecamuunbvie u namypanvnsie n102apugmol.
Jecamuunsle no2apugm drcia Ha3pIBAIOT JIOTapUQPM ITOTO YKcIia Mo ocHoBaHuo 10.
lgb =1
Ilpumepvr:  1g100 = 2, gh =logwb
1g1000 = 4,
1g0,00001 = -5,
1g0,01 = -2.
Hamypansnsim nozapughmom ducia Ha3pIBa€TCs JOrapr(M 3TOTro YHCIIa 10 OCHOBAHUIO €, TIe
e=271828 Inb = loge b
e=1+ "+ "+ ' v ¥ T 1.
1 1x2 1x2x1 1x2xX3..n
Ilpumepui: In 312 =2,
In_=-1,
! 2
In__=-—_
SVe2 5

21.]'[5[ HaTypaJIbHBIX U JCCATUIHBIX J'IOFapI/I(l)MOB COCTAaBJICHBI CIICIITNAJIbHBIC Ta6J'II/IIII)I.
J1J1st BBIYUCIIEHUS JPYTUX JIOTapU(MOB UCTIONB3YIOT hopmyny nepexooa K 0py2omy 0CHOBAHUIO







logy 3

Ilpumep: 10852 + =log 2+ log 3=log 6=1
logs 6 log4 6 6 6 6

OyHKIHS — 3TO OTOOpakeHHEe, MPU KOTOPOM KaKIOMY 3HAUYEHHIO OJIHOTO MHOXKECTBA
CTaBUTCS B COOTBETCTBUE €IUHCTBEHHOW 3HAYCHHE BTOPOTO MHOXKeCTBa. [Ipudyem oToOpaxeHue
HA3bIBACTCSI OOPATUMBIM €CIIH KaXkIOMY JIEMEHTY 1‘
BTOPOTO MHOJKECTBA CTaBUTCS B COOTBETCTBHE Y
CAMHCTBCHHBI  JJIEMEHT TIEPBOIO  MHOXECTBA.
I'paduku  oOpaTHbIX  (QYHKIUH CHMMETPUYHBIN

OTHOCHUTEJIHO IIPSIMOM y=x Y= _
of /1 -

Bcnomnume onpeoeneHue u ceolicmea

nokazamenvrou gynkyuu: y= a*, npu a>0, a# 1. Jrta

GbyHKIMS BO3pacTaeT Ha BCEH YMCIIOBOM MPSIMON MpHU y=logax

a>1 u yowBaer npu 0<a<l. To ectp mpu Tr060M !
3HAaYEHUM a TMOKa3aTreiabHas (YHKIUS MOHOTOHHA. Puc 1. I'paduku noxkasarenabHOMI
Hns Hee cymecTByeT oOpaTHas ¢pyHkuus. Moxno ee Y norapu(pMIIecKoit QyHKIHH.
noctpouth.  (Puc  1). @Dyskums, oOparHas

MOKA3aTeIbHON HA3bIBACTCS JOTapU()MHUUIECKOM.

OYHKINIO0, 33JJaHHYI0 (OPMYJIION

y=logaX, 20e a>0, a# 1

Ha3bIBAIOT Jl02apuhmuueckoli pynKyueii C OCHOBAaHUEM a.

s nokazamenvHoll yHKYUU cywecmseyem 08a ciyyas noseoeHus Qyukyuu: npu a>1 u npu
O<a<l. Jlocapupmuuecxyio hynxyuro paccmompum

y=logax, 20e a>1 y=logax, 20e 0<a<l
I'pagpuk pynkyuu I'pagpuk pynkyuu
;k }’k
1 1
o /1 - 0 >
y=logax, a>1
y=log.Xx,
Ceoiicmea gpynkyuu Ceoiicmea (hynkyuu
1. D(f)=(0;+00). 1. D(f)=(0;+00).
Obnacmo onpedeneHus — 3mo 6ce
00nyCmuMble 3Ha4eHUs: He3a8UCUMO20
NepemMeHHO20 X. 2. E(H)=R.
2. E(H)=R.




Obnacms 3HayeHUss — MO 6ce OOnycmumbie
3HAYEHUS 3ABUCUMO20 NEPEMEHHOZ0 .
3. Bospacraer Ha Bceli o0sactu
OTIpeIeIeHUs
DyHKYUsL HA3bLIBACMCS BO3pACMAOuell, eciu
OonvbuemMy 3HAYEHUIO apeyMeHma CIMagUumcsl 8
coomeemcemaue 6oabulee 3HAYeHUU QYHKYUU.
4. Tlpoxomut yepe3 Touky (1;0)

3. YOsIBaeT Ha Bcel obOmacTu
OTIpEICIICHUS
Dyukyuss Hasvieaemcs yovisarowell, eciu
OonbULeMY 3HAUEHUIO AP2SYMeHma CIMAasUmcsl 8
coomeemcmaue Oobuee 3HaYeHUU QYHKYULU.
4. TlpoxomuTt uepe3 Touky (1;0)

ITpumep 1. Tloctpouts rpaduk Gpynkuuu y=l0gs(x-2). Onucars ee cBOWCTBA.
Pewenue. I'paduk nckomMoi PyHKIUH oJydaercs u3 rpaduka GyHkipm y=logsX.

X 1/3 3

9

y -1 1

2

I'paduk ¢pyukimu y=l0gs(X-2) mosyuaem U3 npeaspiAyIero capurom mo ocu Ox Ha 2

enuHuipl Brpaso (Puc 11).

A A
y |
" y=logax  y=logs(x-2)
1 //
0 2 >

Puc 11. I'paduk dpyukiun y=logs(x-2).

Ipumep 2. Haiinute obnacts onpenenenus Gpyukiuu y=logs(6-2x).

Pewenue. O651acTbio ONpeieNneHHs JorapupMUUecKoi (PyHKIMU ABISETCS MHOXKECTBO
MOJIOKUTEIBHBIX JEHCTBUTENbHBIX uncen. [loaToMy aprymeHT norapudma 10mKeH
OBITH cTpOTO OOJbIIe HYIS. 6-2x>0); -2x>-6; X<3.

Omeem Xe(—oo; 3)

Hpumep 3. Haiiure o6macts onpenenenus pynxmun y=10gs(x>-3x-4).

Pewenue. x°-3x-4>0.

Pewum nepasencmeo memooom unmepsanos: f(X)= x-3x-4

x?2-3x-4=0; x1=-1; Xo=4

+

- +

x€(—o0; —1 U (4; +0)
Omeem: xe(—o0; —1 U (4; +0)

v

~
S

1

B0

ITpumep 3. Hatinute o0nacts onpenenenns QyHkuun y = log 2x+6

Pewmenue.—2xt6 > ()
5—10x

85_10x

Pemmm HepaBeHCTBO METOI0M MHTEPBaJIOB: f(X)=—2x+6

5—-10x

2x+6 = (); IIpoOb paBHa O xoraa yncnurens paseH 0, a 3Hamenarens He paseH 0. T.O.

5—10x

TOJTYYHM:
2x+6=0u5—-10x+0
x =-—3 x # 05
xe(—3;0,5)

Omeem: xe(—3;0,5)

doo
O
v

o
&




IIpakTH4eckas 4yacrb:

1 BapuanT

Ne 2 BapUAHT

1. IMocrpoiite rpapuk GyHKIMM:

a |y=logs(x—2)

a |y=logzix+1)

b | y=-logix
2

b |y=logix+2
3

1. BpInmoJHuTe 1eHCTBUA:

Ceoiicmea n102apugpmos

Bapuanm 1

A) Bvibepume nomep npasuibHo2o omeema

Al | Borauciute: 10912160 + logi2 0,9 1)2;,2)1,3)3;4) 0
A2 | yipocrure: 57+109s° 1) 505 2) 3; 3) 75; 4) 12
A3 | Boruuciure: 2l0g212 — log218 1)3;,2)4;3)1; 4) 2
A4 | Halinute 3HaueHNE BbIPAKEHHUS: 1) 1; 2)2,25; 3) 3,75; 4) 4,5
logas (160), ecmu logz ¢ =0,5
AS| logs144 1) 4; 2) 6; 3) logs12—-8;4) -6
Haitnure 3HaueHne BhIpaXKCHUS: -8
logs12
A6 | Boraucaure: log, (24m), ecim logo 3m = 8,5 | 1) 11,5; 2) -5,5; 3) 19,5; 4) 20
A7 | Hait I%Te 3HAYCHUE BBIPAKEHHUS: 1) 3; 2)7;3)34)5
log =, ecom log 5=0,2
5 c c
A8 1) 5; 2)5,2; 3) 4,8; 4) 45

1logaf/5 _ 2'090,55

Brruaucinure 8

Ceoticmea nozapugmos

Bapuanm 2

A) Bvibepume nomep npasuibHo20 omeema

Al | Beruucmute: 10911110 + lognl,1 1)1;2)3;3)2;4) 1
A2 | ynpocrure: 6271092 1) 18; 2) 15; 3) 75; 4) 25
A3 | Beuuciure: 10gs;96 — 5logs 2 1)3;,2)1;3)-1;4) 2
A4 Haﬁzlmre 3HAYCHUE BBIPAKEHHUS: 1) -0,5; 2) 3,5;3) 1,5; 4) 25
log =, ecim log ¢ =-0,5
T 4
A5 . log7169 1) 6; 2) 7; 3) log/13+5; 4) -2
Haiinure 3HaueHne BhIpaKEHHUS: +
log713
A6 | Beruucnure: 1)6,5; 2) -4,5; 3) 9,5; 4) 10
logs (100m), ecnu logs 4m=7,5
A7 Haﬁ%pi%e 3HAYCHHE BBIPAKECHUS: 1) 3;2)1;3) 24) 2
log , ecn log 6=0,5
GT c
A8 1) 6,5, 2) 5; 3) 6,2;4) 7,5

3 log, , 2
Brruaucioure 64|0g4‘/¥ -5




Ceonicmea nozapughmos Bapuanm 3

A) Bvibepume Homep npasunvHoco omeema

AT | Borucmmre: 19125+ 198 1)1;2)2;3)3; 4) 4
A2 | ynpocrure: 627109° 1) 4;2)6;3)9; 4) 12
A3 | Beraucnute: 2109153 + l0gs 25 1)3;2)4;3)1; 4) 2
A4 | Haiinute 3HaueHue BbIPAKEHHUS: 1) 1; 2) 1,75; 3) 0,75; 4) 1,5
logs (27¢), ecm logs ¢ = 0,5
A5 | Haiinure 3Ha4eHHE BBIPAKCHHMS: 1) 11; 2) 6; 3) logsl1+5; 4) 7
log,121
+95
logsll
A6 | Beruncnure: 1) 8,5; 2) 6,5; 3) 9,5; 4) 9
logs (50m), dri¢é logs 2m = 4,5
A7 Haﬁﬁuéne 3HAYCHUE BBIPAKEHUS: 1) -8: 2) —6; 3)-34)4
log =, ecnm log 4=0,1
4 I c
s . . . 1
- t— 64|ong+3log315 1) 5; 2) 25,2; 3) 15,1; 4) 4§
Ceoiicmea nozapugpmos Bapuanm 4
A) Bvibepume nomep npasuibHo2o omeema
Al | Berauciure: 10ge810 — logel0 1)1;2)2;3)3; 4) -1
A2 | yrpocrure: 3%+109:2 1) 54; 2) 48; 3) 81; 4) 29
A3 | Boruuciure: logs12,5 — logs 0,1 1) 3; 2)1; 3) —=2; 4) 4
A4 | Halinute 3HaueHUE BhIPAKECHHUS: 1) 1,2;2) 15; 3) 0,6; 4) 1,8
logss (6¢), ecmm logs ¢ = 0,2
A5 | Haiinure 3HaYeHUE BBIPAKCHUS: 1) 2; 2) 8; 3) 1; 4) loge4—2
log,64 9
logo 4
A6 | Beruucnure: 1)4,5; 2) -2,5; 3) 1,5; 4) 5
logs (54m), ecin logs 2m=1,5
A7 HaﬁziHTe 3HAYEHHUE BBIPAKECHUS: 1) -3; 2)1; 3) 24) -2
9 )
log ', ecnm log 7=0,25
7 T c
A8 ; log; 5 1)4,8; 2) -3; 3) 3,2; 4) 10,5

s L
Beruuciaure 216log6\/_ +7 7

2. OnpeneauTe MHOKECTBO 3HAYECHUI PyHKIMM:

Al | Onpenennute MHOKECTBO 3HAUEHU I 1) [5;+%0); 2) (—o0;+0); 3) (—o0;11]; 4) (5;11)
GbyHKIUU:
y =11-log; (x+5)

A2 | Onpenenute MHOKECTBO 3HAYCHUN 1) (1;9]; 2) (—00;2]; 3) (0;2]; 4) [2;+oo)
byHKIMU:
y= 4

log 3(x2 + 9i




A3

Onpenennute MHOKECTBO 3HAUEHUI
¢byHKIMU:
y =12+ logs (4 - x)

1) [12;+00); 2) (—0;12); 3) (—o0; +0); 4)
(4,12)

A4

Omnpenenure MHOKECTBO 3HAYCHUH
byHKIMH:

y =loga (|x| +1)

1) (=;0); 2) (—0;+0); 3) [1;+40); 4) (0;+wx)

A5

Ornpenenure MHOKECTBO 3HAUCHU I
byHKInu:
y = log? (x+3)

4

1) [0;+00); 2) (—o0;+0); 3) (—=;3]; 4) (0:3)

A6

Omnpexnennre MHOXKECTBO 3HAYCHUN
byHKIMH:
3

i log gxz + 8)

1) (0:1];2) (—ooi1]; 3) (1;3]; 4) [3;+0)

A8

Onpenennute MHOKECTBO 3HAUCHU N
byHKIMH:

y =log 2( G +16)

1) (05 +0); 2) (—o0;4]; 3) [4i+); 4) [16;+w)

Ilpakmuueckaa pavoma Ne49,50.

MeTtonbl perienus JorapuMUUIECKUX ypaBHEHU N
ueﬂb gzaﬁombt: 3aKpCIHUTb 3HAHUA U YMCHUA CTYJACHTOB IIPU PCHICHUN J'IOFapI/I(I)MI/I‘IeCKI/IX

ypaBHCHI/Iﬁ 1 HCPABCHCTB.

Teopruyeckasi 4acThb

Jlorapudpmuyeckoe ypapHeHue

Omnpenesenue: Jlorapupmuyeckoe ypaBHEHHE — 3TO YpaBHEHHE BUIA
loga b(x) = loga c(X), e a >0, a #1.

ypaBHeHI/Ifl, CBOAAIIUECA K OTOMY BHY, TAKKEC HA3BIBAIOTCA HOFapI/I(l)MI/I‘IeCKI/IMI/I YpPaBHCHHUAMMU.

IIpumep.

PemuMm ypaBHeHNE

logs (x? — 3x — 5) = logs (7 — 2x).
Pemenue.

1) ITockoybKy OCHOBaHUS B JICBOM M MPABOM YacTAX OAWHAKOBBIC (PABHBI 3), TO MBI MOYKEM
0CBOOOUTHCS OT 3HAKOB JIOTapU(PMOB U TIPUITH K ypaBHEeHHUIO Buaa b(X) = C(X):

X2 -3x-5=7-2X
2) IIpupaBHHMBaeM ypaBHEHHE K HYITIO M TIOJIy4aeM KBaIpaTHOE YpPaBHEHHUE:
X2 —-3Xx-5-7+2x=0
X2 -x-12=0

PemmB kBagpaTHOE ypaBHEHHE, HAXOIUM €T0 KOPHH:
X1 =4, x2=-3.
3) IIpoBepuMm, Tpu KAaKOM U3 JBYX 3HAUYCHHIA X yPABHEHHE HMEET CMBICIL.

MBslI yxe 3HaeM, 4To JorapuMuieckoe ypaBHeHHE paBHOCHIBHO ypaBHeHUIo b(X) = ¢(X) Tombko

B TOM ciy4ae, ecu b(X) > 0 u ¢(X) > 0. CneoBaresibHO, BHIBOJMM JIBa HEPABEHCTBA!
2
X=—3x-5>0,

7_

2x>0.

HpI/I x=4 HCEpaBCHCTBA HCBCPHBLI. 3Ha‘-II/IT, 4 He sBuIgeTCs PCHICHUCM YPaBHCHUS.




[Tpu x = —3 HepaBEHCTBA BEPHBI. 3HAYNT, 3 SIBJIICTCS €AMHCTBEHHBIM PEIICHHEM YPaBHECHUSI.

Jlorapudmuyeckoe HepaBeHCTBO

Omnpenenenue: JlorapugmMuueckoe HEPaBEHCTBO — ITO HEPABEHCTBO BHJIA
loga b(x) > loga c(X), rne a >0, a #1.
HepaBeHcTBa, CBOASIIMECS K TOMY BHJTY, TAK)KE HA3bIBAIOTCS JIOTapU(PMUUCCKIUMU
HEpaBEHCTBAMHU.
Ecmu b(x) > 0 u ¢(x) > 0, To:
- mpu @ > 1 norapudmudeckoe HepaBeHCTBO loga b(X) > 10ga €(X) paBHOCHIBHO
HepaBeHCTBY D(X) > ¢(X);
- mpu 0 < a < 1 morapudmudeckoe HepaBeHCTBO loga b(X) > 10ga ¢(X) paBHOCHIBEHO
HEPaBEHCTBY C MPOTUBOIOJIOKHBIM cMbIciioM b(X) < ¢(X)
[Ipumep.
Pemmm nHepaBenctso 10gs (2x — 4) > logs (14 — X).
Pemenue.
1) B ocHOBaHMH 00CHX YacTei ypaBHEHHS — OJTHO M TO K€ YUCIIO 3. 3HAYHUT, MOKEM yOpaTh
3Hauku Jjorapudmos. [Tockonpky 3 Gosbiie 1, TO, Clieays MpaBUITy, COCTABISIEM CIICIYIONIYIO
CHCTEMY HEPaBECHCTB:
2x—-4>0
14-x>0
2x—4>14 —x.
Penraem HepaBEHCTBA U MOJTyYaeM:
X>2
x<14
X>6
Mp&1 BuuM, 4TO X OOJIBIIE HE TOIBKO ABYX, HO M OOJIBIIIE IIECTH. 3HAYUT, HEPABEHCTBO X > 2 MBI
y)Ke B pacueT He OepeM: eciu x 0oJiblie 6, TO ecTecTBEHHO U Oobiie 2. Takum oOpazom, st
HAC BaKHBI TOJILKO JIBa IPYTUX HEPABEHCTBA, COTIIACHO KOTOPBIM X Oosblie 6, HO MeHbIe 14.
OTO U €CTh OTBET:
6<x<14.

TekcT 3a7aHuA:

Pemenne orapugmuyeckux ypaBHeHUil U HEPABEHCTB
Bapmuanr 1

A) Bvibepume nomep npasuibHo2o omeema
Al | Ecnu Xo - kopeHb ypasHeHus logos (6 — 2x) = -2, 1) 5,2) 30; 3) 9; 4)s
TO 3HAUYEHUE BBIPAKECHUS xf) +5 paBHO

A2 | Haiigure npon3sBeicHHE KOPHEH ypaBHEHHsI 1) 1000; 2) 0,01; 3) 0,1; 4)100
lg2 x-lgx®+2=0

43 | Haiigute CyMMy KOpHEH ypaBHEHHUs 1) -2, 2) 4,5, 3) 2,5 43
log (2x2 +3)—1: log x

5 5

A4 Haiinute Hanbosnblee 1esoe pereHme 1) -1; 2) 4; 3) 5; 4) -3
nepasenctsa 1001 (i( - 2) <log1 (%— X)

A5 | Haiigure o6nacTb onpeneneHus pyHKINH 1) [3;+%); 2) (—=;3]; 3)[3;4);

y=\/l0goz (4-x) 4) (~0i4)

B) Hanuwume npasuivhsiii omeem




B1

Haiimure mpousBeneHue KOpHEH ypaBHEHUS |ng 2+ |092x 2= |Og4 2

B2 | YkakuTe KOIMYECTBO LIEJbIX PEIIEHUH HEPaBEHCTRA:
Iog1£(3x ~1)-2> log: X
B3 [x+2y =5,
Ecii Xo M Yo- PeIICHHE CHCTEMbI YPABHEHHI 1 lOQ 1§ y+X) =05 TO 3HAYCHHUE
BBIPAKEHUS 2Xo + Yo PABHO
C Tlpu kaxux sHASdRHEEHIBRIPP RONBE R cH DG V(1020 YIOPHUR. ye yvcer
3
KOpHEH
Pemenue JorapupMuuecKuX ypaBHeHHii 1 HEPABEHCTB
Bapuant 2
A) Buibepume nomep npasuibHo2o omsema
Al Ecin Xo - KopeHb ypaBHeHHs l0go2s (3x +1) = -2, 1) 45; 2) 20; 3) 4; 431

TO 3HAYCHUEC BBIPAKCHUSA X2 — X PaBHO
0 0

A2 | Haiigure npou3BecHUE KOPHEH ypaBHEHHS 1) 1000; 2) 0,01; 3) 0,1; 4)100
lg?2 x-lgx2 -3=0
A3 HaiiguTe CyMMY KOpHEH ypaBHEHUS 1) 9; 2) 11; 3) —10; 4) 3
log (4x2 +32) ~2=log x
6 6
A4 Haiinure nanbouibiee 1e1oe pereHne 1) 7; 2) 6; 3) -6; 4) -7
nepaseticrsa 1003 (21( +13) < logs (5 -I;L3X)
A5 | Haiigure 06sacTh onpeeneHus pyHKIHH 1) (-1;0); 2)(-1;0]; 3)(-;0];
y = [logos (x+1) 4) (~1;+)
B) Hanuwume npasunvuwiii omseem
BI Haiiqure HauMeHbIINN KOPEHb PaBHEHUS |092 X+ |093 x=1
B2 YKaXuTe KOJIMYECTBO LIEIIBbIX PEIICHUI HEPAaBEHCTBA
Iogli(x -05) -logz (x-1) 21
B3 [3x+2y =5,
Ecm Xo M Yo- PElIEHHE CHCTEMbl ypaBHEHHIA [0 g 1(5 y+ X) ~0,25; TO 3HAYCHHUE
BBIpAXXEHUS 2Xo + Yo PABHO
C  Tipu xaxux SHHBUGEQHUBARORRDHO S BEMRHHEOBY (&8 1090) Uy = 0 yveer

2
POBHO ABa KOPHA




Ilpakmuueckasn paooma Ne51: Ilepexo0 Kk Hosomy ocnosanuto iozapupma

[enb: 3aKpenuTh 3HaHUS U YMEHHS CTYACHTOB 110 OCBOEHUIO JIOTAapU(PMOB U
CBOMCTB JIorapu(PMUIECKON PYHKIINU.
TeopeTuyeckast 4acTh:

OcHoBHBbIE CBOiicTBaA JIorapnupmMoB

CJ0keHNe M BBIYUTAHHE JIOTAPU(PMOB

1.10ga X + l0ga y = l0ga (X - Y);

2. 10ga X —10gay =10ga (X : y).

BbiHeceHne nmoka3sareJisi CTeneHu us jorapugma
1.loga X" =n - loga X;

1
5 log xx = Pl log, x

3. log x x" = o log, x

log. x
log, x = ——
I[lepexo K HOBOMY OCHOBAHHIO log.a
1
log,x = —
B 4acTHOCTH, €CJIN MOJIOKATH C = X, MOJYIHM: log, a

OcHoBHOE€ norapn(])aneCRoe TOXKIECTBO

Yacro B nporiecce pemieHus: Tpedyercs NpecTaBUTh YUCIIO0 KaK JIOrapu(M 10 3aJJaHHOMY
OCHOBaHHIO. B 3TOM citydae HaM TOMOTYT (OPMYJIbL:

1.n=loga a"
2.a = b8
Jlorapugmnyeckas eJMHHLA U JJOrapu(PMUYECKHN HOJIb

1. logaa = 1 — 370 NorapudpMHUYecKas eIUHUIA. 3aMOMHHUTE pa3 U HaBceraa: Jorapum o
T000MY OCHOBAHHIO @ OT CAaMOT'0 3TOT0 OCHOBaHMS PaBEH €IMHUIIE.

2.10ga 1l = 0 — 970 NorapupmMudeckuii Hosib. OCHOBaHKE & MOXKET OBITh KAaKHM YTOJTHO, HO
ecii B apryMeHTe CTOUT euHuUIa — Jorapudm pasen Hymo! ITotromy uto 8 =1 — 310
IPSMOE CIIEJCTBUE U3 ONPEICIICHHS.

Ilepexoa kK HOBOMY OCHOBAHHIO log g = log, 6 , YaCTHOCTH, eciii C = b, 1o Iog 6=1,

“ log. a ¢
1
U TOTJIA: log 6=
a log ,a -
log 3-log 1,25=log 4. 10951.25 —jog 1,25 =log E:—l
0,8 3 0,8 Iogoys 3 0,8 454

JlorapupMmupoBaHue — 3T0 HaXOXKIACHUE JTorapru(MOB 33aJJaHHBIX YMCEIT MU BBIPAKCHUH.



b
Hpumep: Haiinem norapupm X =a2 - — .
c
Pemenue.
[TocnenoBaTenbHO BOCHOIB3YEMCS Cpa3y BCEMHU TPEMsi OCHOBHBIMU CBOMCTBaMH JIOTapH(pMOB,
KOTOPBIC U3JI0KEHBI BBINIE (JIorapru(M MPOU3BENCHUS, JOrapru(pM YaCTHOTO U Jiorapudm
CTCTICHH):
b
lgx=1Ig(@®-—)=Iga’+Igh-Ilgc=2lga+Igb-Igc.
C
IHoTeHMpPOBaHHE — STO HAXOXKACHUE YUCEIT MU BBIPAXECHUN TI0 JAHHOMY JIorapupMy dncia
(BBIpaXKEHU).
[ToreHIMPOBATH — 3HAYUT OCBOOOKIATHCS OT 3HAUYKOB JIOTAPU(PMOB B IPOLIECCE PELICHUS
JOTapU(PMHUECKOTO BBIPAKCHUSI.

Ilpumep: ) 1 )
x=3a%4b*, Inx=1In3a%/40%,Inx=In3+Ina+ " (In4+2Inb),Inx=In3+Ina+ "In4+ " Inb,
3 3 3
Oteer: Inx=In3+Ina+ iln4+ 2_In b.
3 3

BeinmosinurTe 1eicTBUA:

Al g 108,160 +10g,, 0,9 1)22) 13)34) 0

A2 §2+logs3 1) 50 2) 33) 75 4) 12

Ynpocrure:
A3 Blanemre: 208,12—log,18 1)32)43)14)2

Haiinure 3HaueHue
BBIPAXKEHUS:

A4 1)12)2,253)3,754) 4,5
log, (16¢), ecmu log,c=0,5
log;144 g
log 12
A5 Halinure 3Hauenne BBIPAKEHUS: 1)42)63) 10g512—8; 4) -6
Brraucnure:
A6 10g2 (24m), ecIH 1082 3m=85 1)11,52)-553)19,54) 20
Haiinure 3HaueHue
BBIPAKCHHUS:
A7 25 1)32)73)-34)5

log, —, ecim log_5=0,2
c



A8 Q1Y _ 5logosS 1)52)5,23) 4,8 4) 4,5

Brraucnure
2 BAapMaHT
Al 1)12)33)24)-1
Breruucnure: loglll 10+ loglll"'1 )12)33)24)
A2 Yipoctate: 62—Iog62 1)182)153)754) 25
A3 Beruucnure: 10g396_510g32 1)32)13)-14)2
Haiinute 3Hauenue
BBIPAKCHHUS:
A4 16 1)-052)353)154)25
log, —, ecim log, c=-0,5
C
Haitngure 3HaueHne BbIpaKEHUS:
AS log_ 169 1)62)73) log. 13+5;
g’a" + 5 4; ) ) ) g’?
log,13
Berunciaure:
A6 og, (IOOm), ecrm log, 4m=17,5 1)652)-4,53)954) 10
Haiinute 3Hauenue
A7 216 1)32)13)-24)2
log, —, ecim log_6=0,5 )32)13)-24)
C
BBIPAKCHHUS:
3
A8 6470837 _ 5log022 1)6,52)53)6.24) 7,5
Breruuciute

Ilpakmuueckan paboma Ne52: [IpaBuiia BEIUUCICHUS TIEPBOOOPAZHBIX

HEJIb : KoppekTipoBaTh 3HaHUs, yMEHUS M HaBBIKH B TeMe: «Bpruncienne nepBooOpa3Hoit
byHKIHAN.
1. 3akpenuTh U CUCTEMATU3UPOBATH 3HAHMUS 10 TEME.
2. OmpenenuTh YpOBEHb YCBOSHUS 3HaHUI, OLIEHUTD PE3yJIbTAT IEATEIbHOCTH YU-Csl.
MNOPAAOK BBIIIOJIHEHUSA PABOTBDI:
1. OtBeTuth Ha KOHTPOJIbHBIE BOIIPOCHI:
a) Yto Ha3bIBaeTCs nepBoOOpa3HON QyHKIUU?
6) ChopmynupyiiTe OCHOBHOE CBOWCTBO IEPBOOOPA3HOIA.
B) Chopmynupyiite Tpu npaBuiia HAXOXKACHUS IEPBOOOPA3HBIX.
2. W3yunts 00pa3isl pelieHHBIX TPUMEPOB.
BoInosHUTE 3a0aHMs1 JU1sl CAMOKOHTPOJIS.
4. W3yuuth ycrnoBHe 3a/laHUui 1715l IPaKTUYECKON pabOTHI.

w



5. Odopmuts oTuer o padore. .
YKA3AHUA K BBITIOJIHEHUIO [TIPAKTUYECKOU PABOThI

2 .
ITPUMEP 1. Bersicuure, sIBJISIETCS JTH F(X)= _X3 —3X +C0s X —1 nepBo0OpasHoii 11t GyHKUMH

9
2 .
f(X)=x% =3-sinX ., Ro
3
PEINTEHUE. Haxonum ,
2
(2 3 Y_o 2 2 2
=23+ e )P o 2 )
Fx | x 3x cosx| 3 31  sinx X 3 sinx fx.
\9 ) 9 3
2.3
CunenosarensHo, 1o onpenenennio F(x)= " x° —3x+cosx —1 gpusercs 1epBOOOpa3HON a1
9
2 o .
(byHKI_U/H/I f (X): _X — 3 —SINn X Ha R
3
_2 1
[IPUMEP 2. Jlns ¢ynxumn  f (x) = -, HalIMTe NepBOOOpa3Hy0, rpaduKk KOTOPOH
X COS™ X
IIPOXOJUT Yepe3 TOUKy M (m 1+ 2 ) )
| Jr |
\ 4 y
PEHIEHME. Ilo ocHOBHOMY CBOKMCTBY MEpBOOOpa3HBIX JH00ass mNepBOOOpa3zHas (QYHKIUU
2 1
f (X) = B 9 3allUCBIBAETCA B BHUJIE F(X) =2.2/x - tgx+C = 4x - tgx + C .
X COS X
yis
Koopaunats! Toukun M |(_ 142 \| rpaguka HICKOMOH IepBOOOPa3HOM JOJDKHBI YAOBIETBOPSAThH
T
\ 4 )
YPaBHEHHUIO:
Jn Q"
1+2 = 4F g —_+C.
4 4
Orcrona Haxo1uM, YTO
1+ 29m =2Jn -1+ C,
C=2.

CrenoBaTenbHO, YpaBHEHHE UCKOMOM MEpBOOOpa3HOil nmeeT BUI: F (x) =4 Jx- tgx+ 2.

TECT JJI1 CAMOKOHTPO/JIA.

Bribepure npaBuiIbHBINA BapuaHT OTBETA.

Oynkrus F (X) =3x°% + 0,5¢0s 2x+5 sBnsercs mepBooOpa3HON I PYHKIIHH: a)
f(x)=6x—sin2x; 6) f(x)=3+05c0s2x;  B)f(x)=9 —2sin2x.

2. JNama dymxmus  g(x) = . 2 . [lepBooGpasuas mist ¢yuakuuu ¢(X), rpaduk KOTOPOi
sin“ x



N
IIPOXOJHUT Yepe3 TOUKY L ;2 \/_ )

4
I e e
a) G(x)=-4vx —ctgx+4 ; 6) G(x)=ctgx—4 +2; B) G(x)=—ctgx—-4  +2.

BAPUAHTHI [IPAKTUYECKOM PABOTHI.



Bapuanr 1. f(x)=2x+3 maR?
1. SBnsercs mu hyHKIUS F(x) = X2 + 3x +1 mepBo0Gpa3HOi 11 QYHKINH

2
X 3
2. a) Haiigute oOummit By nepooOpasHbix st GyHkimn | (X) =3

X2

0) [[nfr ﬂ)yHWHH f (X) = sin 2X HalauTe nMepBooOpa3Hylo, rpaduK KOTOPOIl MPOXOAUT Yepe3
TOuky M =2 .

| |
\4 )

Bapuanr 2.
4
X

1. Ssasercs mu Gpynkuus F (x)= _4—+ 5x T 2 nepsoobpasnoii s pyrkumn  f (x)= —x¢ +5

Ha R?

2. a) Haiimure oOmwii BU EpBOOOPA3HBIX IS (DYHKIIHA f (X) = -1

x* 2x
6) Hns Qynkumu f(x) = (4 —5X)3 HalauTe mepBooOpasHyro, rpaduKk KOTOPOM MPOXOAUT
4yepe3 TOUKY M(l' 1 \

20/
Bapwuanr 3.

1. SBnsercs mu QyHKIHS F(x) = x> — X nepBooOpaszHo 11 Gynkuun  f (X) =2X-1 na R?

7
2. a) Haiijure o6umit Bua neprooGpassbix mis Gpyrxuun  f (X) = sl x X - x5,

0) st pynkumum  f (X) = Sin 3X HaiiauTe nepBooOpasHyo, rpaduKk KOTOPOH MPOXOIUT Yepe3

TOYKY M(E 0].
LlZ
4.

Bapuant
1 ) __ 1
1. Ssnsercs i QyHKIHS F (X) = — - SIN X mepBooOpa3HOM 11 QYHKLIUK f (X) = — —COS X

X
Ha R?

2. a) Haifmure oOmuit Bux nepBooOpasHeix At pyHkimm  f (X) = X(X + l)(x + 2) .

1
X+1

0) [ns GpyHKImMH f(X)= - HalauTe MepBoOOpa3Hyto, rpaduK KOTOPOU MPOXOAUT

gepes Touky M (0;3) .
Bapwuanrt 5. N

1. SBnsercs mu dpyakuust F X X 1 mepBooOpaszHoit mist hpyrakuum f X : x Ha R?
Y

2. a) Haiiure o61mmit Bu nepsoo6pasubix s dpynkmun f(X) = (Xm 0 )| :



0) dns pynkium  f (x) = X —10sin 2x Haiiaute mepBooOpasHyt0, TpaduK KOTOPOH TPOXOIHUT
uepes Touxy M (0;-5).
Bapuanr 6.
1. SBnsercs mu QpyHKUUA F(x) = X + C0S X mnepBoobpasnoi ast pyukuun | (X) =1-sinxuna R?

2. a) Haiinure oOmmii BU nepBooOpa3HbIX As GyHKuuu f (x) = 3e* +5¢c0s x — 7x*.



f(x)= 1 HaiiuTe mepBooOpa3Hylo, rpaduk KOTOPOH MPOXOIUT
6) Ansa byHKIMH W
yepe3 Touky M (1;2).
Bapuanr 7.

3
1. SBnsercs 1w QyHKIMA F(x)=2¢ + “xt 45

2 nepBooOpazHor  mig  QYHKIHH

f(x) = 3(x + 2)x? na R?
2. a) Haiinure oOmuit Bua nepBooOpa3HbIX i QyHKIMH | (X) = Iy +7"+2x* .
0) s q’yH(KHHH \f (X) = —6sin2X HaiiguTe HEepBOOOpasHy0, IpadMK KOTOPOH IPOXOIUT
yepes TouKky M | -3 k

\4 )
Bapwuanr 8. 1
1 . -1-
1. SBnsercs mu dpynkuus F (X) = X+ ___ mepBooOpasHOi st QyHKIMK f (X) =1 — x>07?
2x2 X

2. a) Haiinure oOmuii Bus nepBooOpasHbIX 11l QyHKIMH f (X) =2sinx+2% - -
3

X
0) Jlnst pynkin  f (X) = : HaiiiuTe mepBooOpa3Hyo, rpaduk KOTOPOil IPOXOIUT Yepe3
cos? © ’
2
TOYKY M|(E ; 2\|.
2

Ilpakmuueckaa paooma Ne53: BeruucieHrne HEONIPEAEIEHHOIO HHTETPpaa
Henb: OTpaboTaTh HABBIKK BbIUYKCIECHUES HEONPEAEIEHHOTO HHTErpalia

BapuanT 1
1. | xdx 12, |(x + 4)dx 21. _xdx.
J J =
2. | x2x 13. [3(2x - 32 2 3
X
3. _[x5dx 14.Ix(3—x)2dx 22. Tax®
4. |20 15. [ 43xdx 23 jX—‘R dx
5. | Bxax 16. [ 3% dx ?/r )
1, 24. '[\_22 L -+33\<(2 ldx
6. J‘gt dt 17. (1); X \/? )
J— J
X —3X
7. | (3-x)dx 18, | & 25 [2 77 o
2 x—3/x2




8. j(4x X )dx Jx 26. | dx
ﬁ
9. [5(x - 19. [3fe
_[ 3dx 27. I4sin xdx
I

8x3 + 4x — 7)dx o
44/x 28. JZcos xdx

10.

11. | x2(1+ 3x)dx



20082 v +1
29.29. J cod? de 36. j 2a% do . 43. 2 dv
3dX 37. I(x —5g Jdx
30. 2 sin?t-2
j sin X 38. I(Zet — 3cos t)dt —grop— X
31. |(1+ cos x)dx e +eXsin x
e g o
32. I(Z — 3sin x)dx : 0¥
(2 )
33. J'(3x2 —2¢0s X)dx 40.'|. — X dx 46. thszX
3 ) x
34. I| |dx 41.  6dx X 2dx
\cos x sin x) I1+X2 47 sz+1
35. [3e" du 2] ﬂ'fd_%
[TpakTrueckas padota nmo Teme «MHTErpaIbI»
Bapuant 2
3dx
2. Ix3dx g 31. I(1+ cos x)d
. 9. [
3. [xeox o 32. [(2 - 3sin x)d
3dx
4. I3dX 20. _[ 33. ,[(3)(2 —2¢0s X)d
5. [5xdx 3. (2 3 \dx
! 21 Ji
N j‘tsdt IZ cos’ x  sin? x
3 Jx
7. [ 2. ] O 3. [3evc
8. [(Bx - x)dx 2 Ij(j*\ ix 36. [2a%do
9. [3(x -3y i 37. [ (x - 5¢* )dx
(2 4
o 3
10. (43 +8x - 2)dx 2 [l +3 38. [(2e' — 3cos ty
11. | x2(1+ 4x)dx 3dt
Jea+ 4 %y 3y 39, [ 3t
12. [(x - 2)2dx 2. [V (2 )




13. [4(3x - 2)2x

14. j X(5 - x)? dx

15. J‘Z xadx
-

16. [ dx

dx
17.j 2

X
26.jx—de
Jx

4sin xdx

21. |

28. JZcos xdx
20. 2dx

J‘coszx

40, [| = xldx
c
.[6dx2
41. 1+x
3dx

2., )

2C0s2 v +1

I—————————dv
43, cos2 v



sin?t-2

I dx
44. | sin?t

2% X oi
45.Ie +e*sin x
eX

dx

46, 19 XX

[TpakTudeckas pabota mo Teme «HTErpaTbI»

ST
2. | x®dx
3. | xx
4. | 4o
5. | 3xax
6. J‘itsdt

| 5%

~

[ 2(x - 2)0x
10. j(4x3 + 2x — 5)dx

©

11. j x%(1+ 5x)dx
12. [(x ~3)%dx

2

13. IZ(4X -1) dx

14, Ix(3— X)? dx
15. 4 xdx

J
J

16. jixe’ dx

17.]%

[

19. j%

3dx
2. 4 44/x
_xdx

21.]2\5

3
22, _f%dx
23. Iy;dx

(24 3
24. I| +3%&_-Hx

23 - — 2
25 [ V3 o

‘- r

T
27. I4S|n xdx

26. |

28. IZ cos xdx

29.J 2.

CoSs X
3dx

30. -[sm X

31 I(1+ cos x)dx

32. [(2 - 3sin x)dx

35. [3e* du

36. [ 2a¢do

37. [(x - 5e*)ax

38. [(2¢" — 3cost)dt
39.I§QI

2t
(2 )
40, flk_— XJdX

41 I 6dx
1+ X2
3dx

42. |
N

2 C0s2V +1
43. I cos?v av

sin2t-2
44. | —
-[ sin?t
2X X ol
45. e +eXsinx dx
| e

46. Itg 2xdx

dx

X 20x

33. I(3x2 — 2.¢0s X)dx



47'J.x2+1

[TpakTrueckas pabota no Teme «HTErpanb»
Bapuant 4

1. jxdx 3. Ix3dx 5. j4xdx

2. ] xedx 4. | 6 6. fitSdt



7. I(G — x)dx
29.
8. |(2x — x?)dx

J
9. [3(x - 5)dx

—

10. |(2x® + 2x — 3)dx

1[ (1+ 6x)dx
12. jx+22dx

13- {6(2x - 3)2 dx

dx
J' cos? x

3dx

30. J‘sinz X
31.
32.

(1+ cos x)dx
(2 — 3sin x)dx

33. |(3x? - 2cos x)dx

34.(2—3\dx

| ——|
-[\cos2 X sin?x )

35. J'Beu du

36. | 28 do

37. [ (x - 5¢* )
38. j(2et — 3cos t)dt

39. 3dt
2t

(2 )
40. J‘k_— dex

1+ X2

42, J 3dx
441-x7°
20082 vV +1

43-.[ cos?v
sin?t -2

44'I sin?t

jezx +eXsin x

X

dv

dx

45, dx

e
46. jtg 2 xdx

47. Im



27. j4sin xdx

28. .[ 2 €0S xdx



[TpakTuyeckas padora no Teme «VHTerpaIb»
BapuanT 0

1. dex
2.

3.

(<2

\‘

3(x — 2)dx

-
8. j3x—x
0. |
10. | (4x3 + 4x - 3)dx
12. |(x + 3)%dx

13. | 4(2x -1) dx

J
11. Ixz 1+ 2x)dx
J
J
14, Ix 1-x)2dx
15. [+/xdx
o

16.




42, 3dx

29.29.

J

J
3030, [2%

J

J

(2 4 )
24, ﬂ\x_z_wa )|dx
23 —3X2
25. J.\/*—zdx
X
J‘X—:i/xT
Jx

26. dx

27. I4sin xdx

28.

31.
32.

33. 22
I@x 5 (ios x%dx \dx

34.

—

—
N
@,

|

w
O
o
w
—

~
o
—

38.

I

290?41

43"[ cos?v
sin?t -2

dv

dx

sin?t
e +e¥sin x

45. je—xdx



Ilpakmuueckasn padoma Ne54: Boiuucnenue onpeoenénnozo unmezpana

HEJIb: KoppekTrpoBaTh 3HaHUS, YMEHHS U HABBIKU B TeME: «BbIunciieHre onpeneieHHOTO
HHTETpaiar.

1. 3aerHI/ITI> 1 CUCTEMATU3UPOBATH 3HAHUA 110 TEMCE.

2. OnpenenuTb ypoBEHb YCBOCHHUS 3HAHUM, OLICHUTH PE3YNIbTAT JESITEILHOCTH yU-CH.

MNOPAAOK BBIITOJTHEHUSA PABOTBI:
1. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
a) Uro Ha3bIBaeTcs nepBooOpasHor GyHKIHH?
0) ChopMynupyiiTe OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.
B) Chopmynupyiite Tpu nmpaBuiIa HAXOXKACHUS IEPBOOOPAZHBIX.
r) 3anummute popmyrny Hetotona-Jleitoamua.
N3y4antb 00pa3iisl peIeHHBIX IPIMEPOB.
BrInomHUTE 3aaHUST TSI CAMOKOHTPOJISI.
N3yuuth ycioBue 3a1aHui J1s IPAaKTUYECKON PabOTHI.
OdopmuTts otuer o pabdore.

gk wn

YKA3AHMA K BbIITIOJIHEHHMIO) [MTPAKTUYECKOM PABOTHI

[TPUMEP 1. Beraucnute uaTErpa j (— 4X + 4+ x? )dX .
-2

PEHIEHME. Haiinem MHOXeCTBO BCeX MEepBOOOPA3HBIX it GYHKIUU — 4X + 4 + x2:

2 3 x3
,:()():—4-)(_+4-x+X_+C:—2x2 +&X+ o

2 3 3

[onw3ydace ¢)0pMer'y01?1 HBIOTOHE}(-A@IZ6H}/IH3, TOJTy4aeM ), v [ (- 2) \
I(—4x+4+x2)dx=|— 22 4dx+_ | =l—2.2244.24  |-l-2.(-2)? +4-(-2)+ | =

)
2 \ 37,1 3) 3 ),
( 8) 1
|— 8§-8- '=21".
o
\ 3) 3 .
OrBeT: 21 .
3
[TPUMEP 2. BrisicHuTe, Ipu KaKOM OTPUIATEIIHPHOM 3HAaYCHUH ITEPEMEHHON ¢ BEPHO PAaBEHCTBO
a

! 2x3dx = —7,5?
—2a

PEILIEHMUE. ITockonbKy s 2x% OJTHOI M3 TIepBOOGPA3HBIX ABIIAETCS % ,
: (x*}  a* (-2a)" 158
[ocacsl | = - __
_2a \2),, 2 2 2
CrnenoBaTenbHO, HY)KHO PEIIUTh YPABHEHUE:
- 1524 ~-75,



4 _ 1
1.
OTtpunareabHblii KOPEHb 3TOT0 YpaBHEHUS — 3TO 4UCIo —1.

D N
I+



OrBerT: -1.

TECT JJIX1 CAMOKOHTPOJIA.

BbiOepuTe paguIIbHbL BADHAHT OTBETA.

1. 3uayenue J.(— 6X + X2 + 9)dx PaBHO:
-1

2
n18t; 6)18%; 8) 191,

3 3 3

2a
2. PaBeHCTBO I x3dx = 3,75 (rme a > 0) BepHO, €Cii a PaBHO:

a)l; 0)2; B) 3.

BAPUAHTHI [IPAKTUYECKOM PABOTHI.

Bapuant 1.
2 12
1. BbluncnuTe UHTErpanbl: a) J' x2dx : 6) ‘[(1 + COS 2X)dx
%1
1 2
() )
) _ —1dx.
2. JloKaxxwuTe CIpaBeNIMBOCTh PAaBEHCTBA: _[ 2X+1dx= I X
0 0
BapuanT 2.
n
2 2 dx

1. BBIYMCIUTE HHTETPATIBL Q) J_ 2 sin xdx :
0

0) _J‘Z,/Zx+5 '

T
2 K]
2. JloKaxuTe CIpaBeJIMBOCTh PABEHCTBA! t[ oS X = t[ x2dx .

Bapuanr 3.
L 2 dx
1. Beluucnute MHTErpaibl: a) -[ COS2 X; 2 -[ (X +1)2 '
0 1
Té ! dx

2. JIoKaXuTe CIpaBeIIMBOCTb PABEHCTBA: _[ sin xdx = _[ e
0 1

16

Bapuanr 4.
3
11 7z dx

1. BoluncnuTe UHTETpAJBL: a) I dx ; 0) j—ﬁz_ﬁ



N

<



n 1
4 dx
2. JloKaxuTe CpaBeIIMBOCTh PABEHCTBA: « ¢ps2x I dx .

0 0
Bapuanr 5.
2 3 & ( )
1. BbIUHCIHTE HHTETPABL  a) I—X dx ; 0) J‘ Sin|% —3x |dx
o o\

T

3 dx ldx

2. BepHo 11 HepaBEHCTBO: ,[ sin2 x < ,[ X_z?
3 1
2
Bapuanr 6.
3 4
dx 2
1. Bbluncnure UHTETpasIbL: a)I— ——; 0) j(1+ SX) dx .
SIn™ X
T 0
6
1 4

dx
3. BepHO 11 HEpPABEHCTBO: 1)
p p JX4 dX < i'j & !

Bapuanrt 7.
2 7 dx

1. Boruuciure uHTErpasbl: a) | 2C0S XdX ; 0) .
£ £4x+2

4 dx 8 dx

?
2. BepHO 1M HEPaBEHCTBO: .[ cos2 X >.[ '
0 132
Bapuanr 8.
5 2
1. BblunciuTe UHTETpaANbL: a) IX4 dx 6) !sin oydx

T 3
7 dx

: )
2. BepHO 11 HEPaBEHCTBO: J.COS xdx > I oz
T 2

Ilpakmuueckaa paboma Ne55: [IpumeHeHure onpeeIeHHOr0 HHTErpaia JJis
HAaXO0XKJAEHHUS TUIOIIAAN KPUBOJIMHEWHON TpaNCLIuU

Heab: Hayuuthcs omnpenensTh ¢GopMy MOJIyYEeHHONW QUTYpbl B CpPaBHEHHHM C
KPUBOJIMHEHHOM Tpareruel, aHaJIUTHYECKH BBIPAXKATh M BBIUYUCIATH IUIONIAIh
MOJTy4YeHHOU (PUTYPHI.

Conep:xanue



Yacrp 1. TeopeTnueckasn

ITpumep.



Bperaucnurte mIomaab 3CMCJIIBHOI'O Yy4acCTKa, €CJIM Ha IINIOCKOCTH OH

OrpaHuYeH TUHBAMU: y =1x2 +1;y=0;x=-3; x = 3.
Pemrenue.S = [ ( X2+12)dx—( X3 + X)| 8% ("33 +3)—(1(—2)3— 2) =
5 -2 2 2 2 6
10-.
6

+— B
3

5
Takum O6p330M, Imomaab 3¢MCJIbBHOT'O Y4AaCTKa COCTABJIACT 10 _CIWHUII.
6

Ipumep.

Breruncnuth 00beM Tena, o0pa3oBaHHOTO BpamieHueM BOKpyr ocu OX
burypsl, orpannyeHHOM MuHUAMH Y2 =4x;y = 0; x =0; x = 4.
Pemenue.V =7 f04 4xdx = 27‘[X2|0 = 32m. B pemieHun ucnonb3oBaHa popmyna V

=r [ £(x) dx.

Ipumep.
BBIUKCINTE MacCy CTEPKHS, PacIojoKeHHOro Ha otpeske [0; 6], ecinu
IUTOTHOCTD 3a7aeTcs pyHkuueit p(x) = 2x2+ 3.
Peuenue. I/Icnonb3yeM dbopmyy m 6: fa p 3(x) dx, Tre p(X) - IOTHOCTh CTEPKHSI.
2 3 2:6

+ 3DNdx=(x +3xX)] =—+3-6= ,
fo(z )dx = (7 )0  *+36=162

Yacts 2. [lpakTuyeckas

3aganue 1. Bocnosib30BaBUINCH COOTBETCTBYIOIIUM MPUIOKEHUEM ONPEIEICHHOTO
WHTETpaJla K 3aJadyaM TEeOMETpUH, HAWTH IUomanas (GUTyphl, OTrpaHUYCHHON
JTMHHASIMH

Ne | 3amanme Ne | 3amanme

1 |y=x2,y=7x-12 6 |[y=Inx,y=1y=4

2 y=x2,y=—;x3 7 |y=x2—-2x+3,y=3x-1
3 |y=Inx,x=e1,x=¢e 8 |y=x3—-3x,y=xX

4 |y=2x, x=0,x=¢e 9 |y=-x3y=-9%

5 y=9-x2,y:0 10 y=x2,y:1—2x3

3apanme 2. Pemute 3aa4y.



Ne 3ananue Ne 3amanue
CKOPOCTE — TOUK CKopocTh TBUKEHHS TOUKH
_ OTIpEIeNIAETCS 110
ompejenseTcss Mo 3akoHy V=(2t - .
1 ) y y . | 6 [3akony v=(3t — 2)2m/c. Haiimure myTh
1)2m/c. Haiigure myth S, mpoiiieHHBIN S
TOYKOM 32 3-10 CEKYHAY T . .
NPOIIEHHBIN TOYKOH 32 2-10 CEKYHIY
CKopocCTb IBUKEHHS TOUKH CKOpOCTE ABUKCHHA TOUKH
_ ornpezesnsercs
orpenensercs 1o 3akony V=3t + .
2 5 . . . | 7 |mo 3akony v=3t2+ 2t + 1m/c. Haiinure
2)2Mm/c. Haitnute myTh S, IpOMICHHBIN . . .
N MyTh S, NPOMIECHHBIN TOUKOM 3a 10-10
TOUYKOH 32 4-10 CeKyHIY
CEKYHITY
CKOPOCTD IBIIKCHHS TOUKH CKopocTh IBUKEHHS TOUKH
OTIpeNIeNsIeTCs 10 3aKOHY V=(2 — OTPCICIACTEA 1O
3 ) y 8 |sakomy v=(4t — 3)2m/c. Haiiaute myTh
3t)2m/c. Haiigure nyts S, S
MIPOMICHHBIN TOUKOMU 32 4-10 CEKYHY o N N
MPONJICHHBIN TOYKOM 32 4-10 CEKyHY
CKopoCTb IBUXKEHHS TOUKH CKOpOCTE ABIKCHHS TOUKH
_ oTpeensieTcs Mo
ompezensercs no 3akony V=(3t — ) .
4 2 N . . | 9 |3akony v=t(t — 2)2m/c. Haiinute myTsb
1)2m/c. Haiimute yTh S, MpoiiA€HHBIN S
TOYKOH 32 2-10 CeKYHIY " . .
MPONICHHBIN TOYKOM 32 4-10 CeKyH1Y
CKOpOCTh IBMKEHUS TOUKH CKOpOCTb ABHIKCHHA TOUKH
_ OTIpEIeNIACTCS 110
OIpeaeIsaeTCs M0 3aKOHY V—(Zt + .
5 5 y . .. | 10 |3akony v= 9¢2 — 8t m/c. Haiinure nyTsh
1)2m/c. Haiinute myTh S, mpoiiieHHBbIi S
TOUYKOM 32 3-10 CEKYHIY . . .
IIPONJICHHBIN TOYKOM 3a 4-10 CeKyHly

3aganue 3. Halimute o0beM Tena, MOTYYSHHOTO MPU BPALICHUH BOKPYT OCH
abcIrCcC KPUBOJIMHEHHOM Tpanenuu, OorpaHuuYeHHON IMHUSIMH. ClenanTe 4epTex.

No 3agaHue Ne 3amaHue
1| y=vx, y=0,x=9 6 | y=x+t1,x=0, x=2, y=0

2 | y=2+x, x=1,x=2, y=0 7 | y=3x,x=2,y=0

3 | y=2x,x=1, x=4, y=0 8 | y=+vx, y=0,x=1, x=4

4 | y=2-x,x=0, y=0 9 | y=2x,x=3,y=0

5| y=x,x=5, y=0 10| y=vx, y=0, x=4

Bonpochl k NpakTHYeCKOMY 3aHATHIO

1. ChopmynupyiiTe onpeneneHrne KpUBOJIUHEHHON TPaIICIIUH.

2. ChopmynupyiTe onpeaesieHne IepBoOOPa3HOA.

3. CKOJIbKO MEpBOOOPA3HBIX MOKET UMETh KaxKaast QyHKIHS?

4. KakoB airOpUTM BBIYMCIICHUS TUIOMIAH KPUBOJUHEHHOM Tparenuu?

5. Kakue u3BecTHBI MpaBuia BHIYUCIEHUS TTEPBOOOPA3HBIX?

6. ITo kaxoit popMyIie BBIYUCISIETCS TUIOMIA b KPUBOJIWHEWHOMN Tparenun?
[lepeuncnure BUIBI 33]1a4, pEIIa€MbI€ C TOMOIIBIO OMPEACICHHOTO UHTETP




Ilpakmuueckaa padboma Ne56. DiieMeHTbl HAIMHIPA. DIEMEHTHI KOHYCA.
OnemeHTsl cepsl 1 mapa. [nomaas noBepxHocTu

eau ypoka:
JupakTuyeckas - cnoco0cTBOBaTh ((OPMUPOBAHUIO YMEHUM U HABBIKOB MpPU
pElIEHUH 3a/1a4 110 BEIYMCIICHUIO IIOIaAN MOBEPXHOCTH LIMJIMH/IPA U KOHYCA.
3agaum.
1. YMmeTh npuMeHsITh (OPMYJIbl BBIYUCICHUS TUIOMIAU TTOBEPXHOCTH LUJIUHIpA U
KOHYCa.
2. YMeTh peliath 3a/laud Ha BBIYUCIICHUE IUIONIAAM MOBEPXHOCTU LMWIUHIApPA U
KOHYCa.
[IpoBepka rOTOBHOCTH BBIMOJHEHHUS MPAKTUYECKOU PaOOTHI:
@ponumansvublii ONpoc.
3aKOHYUTH IIPEIOKEHHUE:
. HunuHapoM Ha3bIBaETCA TEN0, KOTOPOE COCTOUT U3. ..
. Konycom Ha3bIBaeTcCs T€J10, KOTOPOE COCTOUT U3 ...
. OGpasyrolieit UIMHIPA Ha3bIBAETCS OTPE30K, COCTUHSIOMIHM ..
. OGpasyrolieit KoHyca Ha3bIBACTCSI OTPE3OK, COSTUHSIOIINM ..
. Paanycom nuivHipa u KoHyca Ha3bIBaeTCs ...
. OcHOBaHHEM LIWJIMHPA U KOHYCA SIBIISETCS ...
. BbIcoTOM NWIMHAPA HA3BIBAETCS OTPE30K COCTUHSIONINM . . .
. BbICOTOM KOHYCa Ha3bIBAETCS OTPE30K COCAUHSAIOUIMN ...
. [lmomaap NOBEPXHOCTH LWIJIMH/IPA BBIYUCISAETCS. .

10. ITmomaak MOBEPXHOCTH KOHYCA BBIUYNCIISICTCS .

11. Ilapom Ha3bIBaeTCs TEJIO KOTOPOE COCTOUT U3 ...

12. ITnomaak MOBEPXHOCTH I1apa BBIYUCIISICTCH. ..
O0y4aromuiics 10J12KeH 3HATh:
- OCHOBHBIE JIEMEHTBI IUINHAPA, KOHYCA, 11apa;
- (hopMyIIbI BRIUKCIICHUS TUIOIIAIN TOBEPXHOCTH IIMIIMH]IPA, KOHYCA, I1apa.
OO0yuaromuiicst 10J15KeH yMeTh:
- BBIUMCJISITH IUIONAAh OOKOBOW MOBEPXHOCTH LIWJIMHIPA U KOHYCA;
- BRIUUCJISITH IUIONAAh OBEPXHOCTH IIapa.
- BBIYMCIISTH IJIOMAAb MOJHOM TMOBEPXHOCTU UMIIMHJPA U KOHYCA;
PexoMeHIanuu Mo BbINOJHEHUIO MPAKTHYECKOH padoThI:
1. IIpouTuTe 3anaHueE.
2. 3anuimTe yCcIOBUE 3a/1a4U.
3. 3anummuTe KpaTko JaHO
4. BBINOJHUTE PUCYHOK.
5. 3anuummMTe penieHrue U OTBET.
KpaTtkue Teopernueckue moJioKeHUs:

O©Oooo~NOUlhWN -

Huaunap (puc. 1.18) Komnyc (puc. 1.19)
[Tno1aas OOKOBOM MOBEPXHOCTH: [1nomaas 60KOBOI MOBEPXHOCTH:
Soon = 2TRH . Do SARE

Fox FoxN

[Liiomaab MOJHOM MOBEPXHOCTH: [Lnomanb MOITHON MOBEPXHOCTH:



S,u = 27RH +27R". S e = TRL + 7R,

Puc 1.18 Puc 1.19
Hlap
[1nomans moBepxHocTu Su 00bEM Virapa
paauyca T onpeaenstorcs GopMmyIamu:

. S = dur’

. S= in-ﬁ

L V= E?TTS
3aoaua 1.

[Tnomans GOKOBOM MOBEPXHOCTH LWJIMHIApa paBHA 21 7 a quameTp OCHOBaHUSA

paBeH 7. Haiinure BbICOTY HMIMHIpA.

Pemenue.

BricoTa nunuHIpa paBHa

, _ Seox _ Seox _ 2l _ o
2T R mD T

OtrBerT: 3.

3aoaua 2.

[Tnomanas OCHOBaHMsS KOHYca 36w cM? , a ero obpasyromas 10 cM.

Berauciuts 60KOBYIO TOBEPXHOCTH KOHYCA.

Pemenue.

3Has Mol OCHOBAHUS, HAMJEM €r0 Paanuyc.

S=nR?, 36n=nR?, R?=36, R=6

[Tnomaar O0OKOBOI MOBEPXHOCTH KOHYCA HalJIeM 10 opmyJie:

S=nRl, rne R -pamuyc ocHoBanusi, |- AnnHa obpasytowen,

oTKyAa

S=m-6-10 = 60m

OTtBeT: 601 cMm2.

3aoaua 3. O6bem mapa paBeH 288 ». Halinure momaas O0KOBOM MOBEPXHOCTH
KOHYca BIUCaHHOTO B 11ap. OCHOBaHUEM KOHYCA SIBJISICTCS OOJIBIIHIA KPYT.

Pemenue.

1
V=_rR
O0ObeMm miapa paaunyca I Beraucisercs mo popmysie 3, oTKyjna Haiigem

pamuyc mapa


https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%89%D0%B0%D0%B4%D1%8C_%D0%BF%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D1%91%D0%BC_(%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F)

3V [3.288x

VEVTE
[Tnomank 60KOBOM MOBEPXHOCTH KOHyca paBHa S = 7RI , | = RvV2.
cJIeIOBATEIILHO S = 16 - 6vV2 = 36V21 Orser: 36V2m

3aoaua 4. OkoJ0 mapa ONUCaH LUAJIMHAP, IJIOMIAb IOBEPXHOCTU KOTOPOTO
paBHa 18. Halinurte muomniaas NOBEPXHOCTH IIapa.

@ Pemenue.
' ‘ Ilo IMOCTPOCHHUIO PaJINYChHI Idpa U OCHOBAHWA TUJIMHAPA PABHBI.
n [To1maas MOBEPXHOCTH IMIIMHIIPA, C PAIINYCOM OCHOBAHUS I' U
!‘ BBICOTOMH 2I' paBHA

S =28,.u + Sgox = 27r® + 2arh = 270 + 271 - 2r = Gar®

ITon1a1s MOBEPXHOCTH IApa pajuyca r paBHA = — 1777 10 ecth B 1,5 pasa
MEHBIIIE MIOMAAU TOBEPXHOCTH HWINHApA. ClenoBaTenbHO, IIIONAAb
MMOBEPXHOCTH I1apa paBHa 12.

OrBert: 12.

3amaHud I NPAKTHYECKOI padoThI

1 BapuanT

1. I1nomaas 0CEBOro cedeHus NpsIMOTo KPyTJIoro MWIMHApPaA paBHa 24. Halinure

IJI0IA/1b €70 OOKOBOM MOBEPXHOCTH.

2. Bricota nunuHapa 6aM, paaunyc ocHoBaHus Sam. Haiinure 60koByr0

MOBEPXHOCTH IIUIMHIPA.

3. JlnaroHanab OCEBOTO CEUCHUS MMUJIMHIPA HAKIIOHEHA K INTOCKOCTH OCHOBAHUS

nox yriiom 60° u paBHa 20 cM. HaiiguTe miomaab 60KOBOM MOBEPXHOCTH

UUJIMH]pA.

4. Bricota KoHyca paBHa 6, oOpasyromas paBHa 10. HaliquTe muomnaas 00koBoM

MMOBEPXHOCTHU KOHYCA.
: 5. OO6pa3syromias KOHyca paBHa 18 cM 1 HaKJIOHEHaA K

IIJIOCKOCTH OCHOBaHUsA 1o yriiom 60°. Haitoure

IJIOILA/Ib MTOJHOM MOBEPXHOCTH KOHYCA.

6. Bo ckobKO pa3 yMEHBIIUTCS TUIOIIAAb OOKOBOM

MOBEPXHOCTH KOHYCA,

€CJIU paJInyC €ro OCHOBAHMSI yMEHBIIUTH B 1,5 paza?

7. Bo CKOJIBKO pa3 yBeIMUUTCS OOBEM I11apa, €CIIU €ro

paauyc yBeJIUYUTh B TpHU pa3a?

8. Paguycel Tpex mapoB paBHbl 6, 8 u 10. Halinurte

paauyc 1mapa, 00beM KOTOPOTO PaBeH CyMMe X 00BEMOB.

9. [Tnomasae Gompiioro Kpyra mapa pasHa 3. Haliure miomnaas TOBEpXHOCTH

uiapa.




10. O6bem mapa paBeH 972 =n . Halinure miomans
€ro MOBEPXHOCTH.

11. OxkoJio mapa onucad MUIHHAD,
IJIOIA/(b IOBEPXHOCTH KOTOPOTO
paBHa 81. Haiinure momaab
MIOBEPXHOCTH I11apa.

12. B ky6 ¢ peGpom 3 Brucas map.
Haviure mmoma b mOBEPXHOCTH

3TOTO Mapa.

3a Kax10e 3aJaHue MPaKTUYECKON paboThI MmotyyaeTe 2 OaioB.

Ommemka Yucno bannos,
HeoOxX00uMoe OJisl NOJIY4UeHUss OMMemKU
«3» (y008.) 8-12
«4» (xopowo) 13-20
«5» (omauuro) bonee 20
2 BApMAHT

1. I1nomaas 0CEBOro ceueHus MPSIMOTO KPyTJIoro HwinHapa paBHa 4. Haiinure
I01ah OOKOBOM MOBEPXHOCTH IIHJIUHIPA.

2. JlnaroHajab 0CeBOro ceueHus nuiuuapa 13 cm, BeicoTa ScM. HaiiuTe miomanb
OOKOBOM MOBEPXHOCTH IIJIHMHAPA.

3. JluaroHaib OCEBOTO CEUCHHMS ITUIMHIPA paBHA 8V2 cm u obOpasyer ¢
MJIOCKOCThIO OCHOBaHMS yrou 45°. Haliaure miiomaab MoJIHOM MOBEPXHOCTH
UUJIUHAPA.

4. Panuyc ocHOBaHMsI KOHYca paBeH 3, BbicoTa paBHa 4. HaliauTe miomanb
OOKOBOI TOBEPXHOCTH KOHYCA.

4 5. B xonyc, BbicoTa koTOporo 20 cM, BircaHa MUPAMH/IA.
OcHoOBaHUEM MUPAMUJIBI SABJISIETCS MIPSMOYTOJIBHUK CO
cropoHamu 18 cm u 20 cm. Halinute 0O6pa3yroliyro u paauyc
OCHOBAHHsI KOHYCa, IUIOMIAb TOBEPXHOCTH KOHYCA.

6. ILnomans oceBoro ceueHus konyca pasHa 0,6 cm?. Bricora
KoHyca paBHa 1,2 cMm. BpMHCINTE IUIONMIA/Ib TMOJTHOM
NOBEPXHOCTH KOHYCA.

/. Bo CKOIBKO pa3 yBEJIIMUUTCS TUIOIIA/lb IOBEPXHOCTH
miapa, €cjid €ro paJiuyc yBeJIu4uTh B JIBa paza?

8. Pammycel 1Byx mapoB paBHbl 6, 8. Haitaure paauyc mapa, miomaib
IIOBEPXHOCTH KOTOPOI'O paBHA CYMME IUIOIIAAEH UX TTIOBEPXHOCTEM.

9. Imomaae GosbiIoro Kpyra mapa pasHa 1. Haliqute moniaabs NOBEpXHOCTH
niapa.

10. O6bem mapa pasen 36 = Haitaute miommaas ero moBEpXHOCTH




11. Oxomno mapa onucaH MWIMHAP, IUIOIIaJb TOBEPXHOCTH
KOTOporo paBHa 54. HaliuTe mioiaab MOBEpXHOCTH I1apa.

12. Okoio Ky6a ¢ pebpom V'3
onucad map. Haliure miomaims
HIOBEPXHOCTH DTOTO LIAPa.

e

qu

3a KaxJ0€ 3a/laHue MPAKTUYECKON paboThI
nosrydaete 2 6aioB.

Ommemxa Yucno 6ann08, 01 NOLYUeHUss OMMeMmKU
«3» (y008.) 8-12

«4» (xopowo) 13-20

«5» (omauuro) bonee 20

Bonpocs! 1151 CAaMOKOHTPOJIA

1. Kak BbIyucisieTcs mioiaab MNOBEPXHOCTU IUIUHIpa?
2. Kax Beruncisiercs miomaab MoBepXHOCTH KOHyca?
3. Kak Bbrumcnsercs miomaas NOBEpXHOCTH 11apa?

Ilpakmuueckasa padoma Ne57: [Ipasuiio cymmel. [IpaBuiio npousBeneHus
Lleab: OrpaboTKka HaBBIKOB pEIICHHUS 3a1a4

TeopeTnueckast 4acTh:

Komobunamopuka — 510 pa3aen MaTeMaTUKH, TOCBAIIEHHBIN PEIIEHUIO 33/1a4 BbIOOpa 1
PAcIIOIOKEHHsI 3JIEMEHTOB HEKOTOPOT0 MHOKECTBA B COOTBETCTBUU € 3aJJaHHBIMU IIPABUIIAMHU.
Komb6unaropuka n3yyaer KOMOMHAIIMK U IEPECTAHOBKU IPEIMETOB, PACIIOIOKEHNUE IIEMEHTOB,
oOnajaroiee 3alaHHbIMU cBOMCTBaMU. OOBIUHBIN BOIIPOC B KOMOMHATOPHBIX 33auax:
CKOJIbKMMH CIIOCOOaMH. . ..

K koMOMHATOpHBIM 3a7ja4aM OTHOCSITCS TAK)KE 3a/1a4M IIOCTPOSHUSI Marn4ecKuX KBapaToB,
3a/1auu pacmu@poBKU U KOAUPOBAHHUS.

PoxieHre KOMOMHATOPUKH KaK pa3/ielia MaTeMaTHKH CBA3aHO C TPYJaMU BEIUKUX
bpaniy3ckux marematukoB 17 Beka bresa [Tackans (1623—1662) u ITbepa ®epma (1601-1665)
10 TEOPUH A3aPTHBIX UTP. DTU TPYABI COASPKATH MPUHIIUITBI ONIPEACTICHUS YHCiIa KOMOMHAIMNA
AIIEMEHTOB KOHeYHOro MHOkecTBa. C 50-x royoB 20 Beka HHTEpeC K KOMOMHATOPUKE
BO3POXKJIAETCS B CBSI3U C OYPHBIM pa3BUTHEM KUOEPHETUKH.

OcHOBHBIE NTpaBUJIa KOMOMHATOPUKHU — 3TO MPABUJIO CYMMBbI 1 MPABUJIO NPOU3BEICHUS.

o IIpaBunio cymmsl
Ecnu HekoTopsIii 21eMeHT A MOXHO BbIOpaTh N ciocobamu, a aaemMeHT B MoxHO
BbIOpaTh M crioco6amu, To BeIOOp «inbo A, 6o By» MoxkHO caenaTs N + M criocobamu.

Hanpumep, Eciu Ha Tapenke nexat 5 56710k 1 6 rpylil, TO OJIMH IUIOA MOXHO BbIOpaTh 5 + 6 =
11 cnocobamu.



o IlIpaBuio npoussenenus
Ecnu anemeHT A MOXXHO BBIOpaTh N criocobamu, a aneMeHT B MokHO BBIOpaTh M criocobamu, TO
napy A u B MoxHO BBIOpaThs N * M criocobamu.

Hampumep, ecim ecTh 2 pa3sHbIX KOHBEPTA M 3 pa3sHbIe MapKH, TO BHIOpATh KOHBEPT M MapKy
MOYHO 6 criocobamu (2 * 3 = 6).

HpaBI/IJ'IO IMPOU3BCACHUA BEPHO U B TOM ClIydac, Koraga pacCMaTpuBarOT 3JICMCHTEI HECCKOJIBKHUX
MHOXKCECTB.

Hanpumep, ecnu ecTh 2 pa3HbIX KOHBEPTA, 3 pa3Hble MAapKH U 4 pa3HbIC OTKPBITKH, TO BEIOPATH
KOHBEPT, MapKy U OTKPBITKY MOKHO 24 criocobamu (2 ¢ 3 « 4 = 24).

IIpousBenenne Bcex HATYPAJIbHBIX YHce] OT 1 10 N BKJIKYUTEIBLHO HA3bIBAETCS N —
(dpakTopuasoM n 0003HaYAETCHA CUMBOJIOM n!

Nt=1e¢2e3e¢4e en
Hanpumep, 5! =12+ 3+4 «5=120.

IpunsTo cuurath 0! paBubiM 1.
Yucs10 nepecTaHoBOK U3 N paBHa N!

Hanpumep, eciu ecThb 3 maprka — KpaCHbIN, CHHUM U 3€JIEHBIH, TO BBIJIOKUTE MX B PAI MOKHO 6
crocobamu (3 *2+1=3!=6).

Wuorga komOMHATOpHAS 33/a4a petiaeTcs ¢ MOMOIIBIO TOCTPOCHUS iepeBa BO3MOKHBIX
BApPUAHTOB.

Hanpumep, pemuM npeasiayniyo 3agady o 3-X mapax mocTpOSHHEM JepeBa.

ANAwa

3 C A E C E
HpaKTI/I‘IeCKaﬂ 4acTb

3ATIAYMH u pemienust
1. B Baze 6 510110k, 5 rpyu1 u 4 ciauBbl. CKOJIBKO BApHAHTOB BBHIOOPA OJJHOTO T101a?
6+5+4=15

Omeem: 15 BapuaHTOB.
2. CKOJIBKO CYIIECTBYET BapUAHTOB MOKYIKH OAHOM pO3bl, €CIIM MPOAAIoT 3 anble, 2 anble u 4
KENTHIE pO3bI?

3+2+4=9

Omeem: 9 BapHaHTOB.
3. U3 ropona A B ropoj B BenyT msith nopor, a u3 ropoga B B ropoa C BeayT Tpu 10poru.
Ckounbko myTel, npoxoasamux yepes B, senyr u3 A B C?



A g \E L
= 7

5¢3=15

Omeem: 15 nytei.
4. CKOJTBKHMH CIIOCOOaMH MOYKHO COCTABUTH APy U3 OJHOM TJIACHOW M OJTHOM COTJIACHON OYKB
CJIOBA «IJIATOK»?

rjlacHbIC: a, 0 — 2 IIT.
COIJIACHBIC: 11, J1, T, K — 4 IIIT.

2+4=8

Omeem: 8 crioco0amu.
5. CKOJIBbKO TaHIEBAJILHBIX AP MOXHO COCTABUTH U3 8 IoHOMIEH 1 6 neBymiek?

6+8=148

Omeem: 48 nap.
6. B cTomnoBoii ecth 4 nepBbIx 01012 U 7 BTOpbIX. CKOJIBKO pa3InuHbIX BApUAHTOB 00e/1a 13
JIBYX OJTIOT MOXHO 3aKa3aTh?

4+8=28
Omeem: 28 BapuaHTOB.

7. CKONBKO Pa3IMYHbBIX JIBY3HAYHBIX YUCEI MOKHO COCTaBUTh, UCTIONB3YsI UGPHI 1, 4 u 7, ecnu
u(Qpbl MOTYT TOBTOPATHCS?

1 mudpa — 3 cnocoba
2 mudpa — 3 cnocoba
3 mudpa — 3 crocoda
33=9

Omeem: 9 pa3INYHbIX ABY3HAUHBIX YHCEIL.
8. CKOJIBKO pa3IMYHBIX TPEX3HAYHBIX YHCENI MOYKHO COCTaBUTh, UCTIONB3Ys MUPPHI 3 1 5, eciiu
u(Gpbl MOTYT MTOBTOPATHCS?

1 uudpa — 2 cnocobda
2 nudpa — 2 cnocoba
3 mudpa — 2 crocoba
2022=8

Omeem: 8 pa3IMYHBIX YHCEI.
9. CKOJBKO pa3IMyHBIX JIBY3HAUHBIX YUCET MOKHO cocTaBuTh U3 uudp 0, 1, 2, 3, ecnu uudps
MOTYT IOBTOPATHCSA?

1 uudpa — 3 cnocobda
2 mudpa — 4 cnocoba
34=12

Omeem: 12 pa3muIHBIX YUCEIL.
10. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHCEN, Y KOTOPBIX BCE MU(PBI YETHBIE?

Yérueie mudps — 0, 2, 4, 6, 8.

1 nmudpa — 4 cnocobda
2 mudpa — 5 cnocoboB
3 mudpa — 5 crmocoboB
45+5=100



Omeem: cymectByet 100 yucenn.
11. CKOJIbKO CYHIECTBYET YETHBIX TPEX3HAUHBIX YHUCEI?

1 mudpa — 9 coco6os (1, 2, 3,4,5,6, 7, 8, 9)

2 mudpa — 10 croco6os (0, 1, 2, 3, 4,5, 6,7, 8,9)
3 mudpa — 5 crocodos (0, 2, 4, 6, 8)
9¢10+5=450

Omeem: cymectByeT 450 umcern.
12.CkonbKO pa3auYHbIX TPEX3HAYHBIX YHUCET MOKHO COCTAaBUTH U3 TPEX pasnuvHbIX nudp 4, 5,

6?

1 uudpa — 3 crocoba
2 nudpa — 2 cnocoba
3 mudpa — 1 cmocod
3¢2+1=6

Omeem: 6 pa3IMYHBIX YUCEI.
13. CKOIBKUMH CIIOCOOAMH MOXHO 0003HAYMThH BEPIIUHBI TPEYTOJIbHUKA, UCIIONb3YS OYKBBI A,
B, C, D?

1 BepmnHa — 4 criocoba
2 BepmrHAa — 3 cocoda
3 BepmmHa — 2 cocoba

4+32=24

Omeem: 24 ciocoba.
14. CkoabKO pa3IuyHbIX TPEX3HAYHBIX YHCET MOXKHO COCTaBUTh U3 tudp 1, 2, 3, 4, 5,nmpu
YCIIOBUH, YTO HU OJIHA II(pa HE TOBTOpsieTCs?

1 uudpa — 5 cnocobos
2 mudpa — 4 cnocoba
3 nudpa — 3 cnocoba
5+4.3=60

Omeem: 60 pa3IMUHBIX YUCEI.
15. CkonbKO pa3nuyHBIX TPEX3HAUHBIX uncel, MeHbInX 400, MOXHO cocTaBuTh U3 udp 1, 3, 5,
7,9, ecin mr006ast U3 ATUX MU(P MOKET OBITH UCITOJIE30BAHA TOJIHKO OJIUH pa3?

1 mudpa — 2 cnocoba
2 uudpa — 4 cnocoba
3 nudpa — 3 cnocoba
2043=24

Omeem:. 24 pa3nMUHBIX YUCIIA.
16. CKOJTBKUMH CTIOCOOAMH MOXHO COCTABUTH (pJIar, COCTOSIIIUH U3 TPEX TOPU30HTAITBHBIX
M0JIOC Pa3IMYHBIX [[BETOB, €CJIM UMEETCS MaTepuall EeCTH IBETOB?

1 monoca — 6 cmoco6oB
2 moJsioca — 5 crmoco6oB
3 moaoca — 4 criocoba
6¢5+4=120

Omeem: 120 crioco6oB.
17. U3 xitacca BRIOMPAIOT 8 4elIOBEK, MMEIOIIHX JIYYITHE PE3YJIbTATHI 110 0eTy. CKOJIBKUMU
CIoco0aMy MOYKHO COCTABUTh M3 HUX KOMaHIy U3 TPEX YEIIOBEK I y9acTus B actadere?



1 yenosek — 8 cnoco0oB
2 4enoBekK — 7 crnoco0oB

3 yestoBek — 6 croco0oB
8e76=2336

Omeem: 336 c1oco0OB.
18. B ueTBepr B IepBOM Ki1acce J0JDKHO OBITh YEThIPE YPOKa: IMHUCHMO, YTEHHE, MaTEMATHKA U
¢buskynpTypa. CKOJIBKO pa3IMYHbIX BAPHAHTOB PACITUCAHUS MOXKHO COCTABUThH Ha OTOT JIEHB?

1 ypox — 4 cniocoba
2 ypok — 3 criocoba
3 ypok — 2 criocoba
4 ypox — 1 cioco6
4e3e201=24

Omeem: 24 BapuaHTa.

19. B nsiToMm kiacce u3ydaroTes 8 npeaMeToB. CKONBKO pa3IUYHBIX BAPHAHTOB PACTIHCAHUS
MOYKHO COCTaBUTb Ha MOHEJIENBHUK, €CIH B 3TOT JICHb JIOJKHO ObITh 5 YPOKOB U BCE YPOKH
pasHble?

1 ypok — 8 BapuanTOB
2 ypoK — 7 BapHaHTOB
3 ypok — 6 BapuaHTOB
4 ypox — 5 BapraHTOB
5 ypok — 4 BapuaHTa

8eT7e654=6720

Omeem: 6720 BapuaHTOB.
20. ludp ms ceiida cocraBisiercs U3 MATH Pa3TUIHBIX H(P. CKOIBKO Pa3IMnYHBIX BApUAHTOB
cocTaBieHus mudpa?

1 uudpa — 5 cnoco6os
2 nudpa — 4 cnocoba
3 mudpa — 3 crocoba
4 nuugpa — 2 crocoda
5 mudpa — 1 cocod
5¢4321=120

Omeem: 120 BapraHTOB.
21. CKONIBKUMH CTIOCOOAMHU MOYKHO Pa3MECTHTh 6 YEIOBEK 3a CTOJIOM, Ha KOTOPOM TTOCTaBJICHO 6
npubopos?

654321 =720

Omeem: 720 crioco06oB.
22. CKOJIBKO BapUaHTOB CEMU3HAYHBIX TEJIC(POHHBIX HOMEPOB MOXKHO COCTABUTh, €CIIN
VCKJIFOUHUTh U3 HUX HOMEpa, HAUMHAKOIIUECS C HyJIsA U 97

1 mudpa — 8 cmocoboB

2 mudpa — 10 ciocoboB

3 nudpa — 10 cmocoboB

4 mudpa — 10 cnocoboB

5 mudpa — 10 cocoboB

6 uudpa — 10 cmocoboB

7 mudpa — 10 cnoco6oB
8¢10+10+10+10+10+ 10 =8.000.000

Omeem: 8.000.000 BapuaHTOB.



23. Tenedonnas cranius o0cayKuBaeT aDOHEHTOB, Y KOTOPBIX HOMEpa TeIehOHOB COCTOAT U3 7
udp u HaunHatotes ¢ 394. Ha ckonbko a0OHEHTOB paccunTaHa 3Ta CTAHLUSA?

H ek

H_J'
Neo renepona 394 4yrgp
1010+ 10+ 10=10.000

Omeem: 10.000 aOOHEHTOB.

24. Nmeetcs 6 map 1epyaTok pa3anudHbIx pa3mMepoB. CKOJIBKMMHU CIIOCOOAMH MOKHO BBIOPATh U3
HUX OJIHY IepYaTKy Ha JIEBYIO PyKY U OJIHY II€pYATKy Ha MPaBYIO PYKY TaK, YTOOBI AT N€PUYATKU
OBUIH Pa3IUYHBIX Pa3MEPOB?

JleBbie mepuatku — 6 cioco6oB
[IpaBbie nepuaTku — 5 cnoco6oB (6 mepyaTka TOro e pazMepa, uto U JieBasi)
65=30

Omeem: 30 crioco6oB.
25 . U3 mudp 1, 2, 3,4, 5 cCOCTaBIAIOT MATU3HAYHBIC YKCIIA, B KOTOPBIX BCe MU(PHI pa3HbIE.
CKOJIBKO TaKuX YETHBIX YUCEeN?

5 mudpa — 2 crocoda (a8e 4€THBIC ITUPPHI)
4 mudpa — 4 cnocodba

3 mudpa — 3 crocoda

2 mudpa — 2 criocoba

1 nmudpa — 1 cnoco6

204321 =48

Omeem:. 48 4€THBIX YHCEIL.
26. CKOJIBKO CYIIIECTBYET YETHIPEX3HAUHBIX YHCETI, COCTABIICHHBIX U3 HEUETHBIX IIUDp U
nensammxcs Ha 5?

Heuérapie mudp — 1, 3, 5, 7, 9.
W3 vux nemxsarest Ha 5 — 5.

4 nudpa — 1 cnocob (uudpa 5)
3 mudpa — 4 cnocoba

2 mudpa — 3 crocoba

1 mudpa — 2 ciocoba
1e432=24

Omeem: 24 qucna.
27. CKOJIBKO CYIIECTBYET ISATH3HAYHBIX YHCEN, Y KOTOPBIX TPEThs IU(pa — 7, mocieaHss mudpa
— uéTtHas?

1 mudpa — 9 cioco6oB (Bce, kpome 0)
2 mudpa — 10 ciocoboB

3 mudpa — 1 cnocob (1mdpa 7)

4 mudpa — 10 cioco6oB

5 mudpa — 5 cnocodos (0, 2, 4, 6, 8)
9¢101°10+5=4500

Omeem: 4500 uncern.
28. CKOJIBKO CYIIECTBYET MIECTU3HAYHBIX YHCEI, Y KOTOPBIX BTOpas nudpa — 2, yeTBépras — 4,
niectasi — 6, a BCE OCTaJbHbIC — HEUETHBIC?

1 mudpa — 5 BapuanTos (u3 1, 3,5, 7, 9)
2 mudpa — 1 BapuanT (udpa 2)



3 uudpa — 5 BapuaHTOB

4 nudpa — 1 Bapuant (uudpa 4)
5 nudpa — 5 BapuanToB

6 uudpa — 1 BapuanT (1udpa 6)
S5e1e¢5e¢151=125

Omeem: 125 aucen.

29.CKOJBKO pa3IUYHbBIX YHCEIl, MEHBIITUX MUJUITMOHA, MOKHO 3aIHCaTh C MOMOIIBIO0 1udp 8 u 97

OIHO3HAYHBIX — 2
JIBy3Ha4YHBIX — 2 * 2 = 4

Tpéx3HauHbIX —2 2 ®
YeTpIpéX3HAYHBIX — 2 *

=8

2
22+2=16

[TaTu3HAYHBIX —2 2 ¢ 222 =32
HlecTu3HauHblXx —2 22222 =64
Bceco:2+4+8+16+32+64 =126
Omeem: 126 uncemn.

30. B ¢yrOonbHo# komane 11 yenosek. HyxHO BbIOpaTh KanuTaHa U €ro 3aMeCTUTEIS.

CKOJIbBKMMH CIIOCOOaMH 3TO MOKHO CI[GJ'IEITB?

Kamuran — 11 cnoco0oB
3amecturens — 10 crroco0oB
1110=110

Omeem: 110 crioco6oB.
31.B kiacce yuatcs 30 yenoBek. CKOTBKUME CITOCOOAMU M3 HUX MOYKHO BBIOPATh CTApPOCTY
OTBETCTBEHHOI'O 3a IPOE3/HbIE OUIIETHI?

Crapocra — 30 cnoco6oB

OrtBer. 3a OuieTsl — 29 cnoco00B
30+29=870

Omeem: 870 crioco6oB.
32. B noxone yuactBytot 12 manbunkos, 10 neBoyex u 2 yuurens. CKOIbKO BApUAHTOB TPYIII
JIEXYPHBIX U3 TpEX yenoBek (1 manbuuk, 1 neBouka, 1 yuurenab) MOXKHO COCTaBUTH?

12+10+2=240

Omeem: 240 cioco0oB.

33. CxospKO KOMOMHAIMH U3 yeThIpEX OYKB pycckoro andaBuTa (B ajadasure Bcero 33 OyKBbI)

MOYKHO COCTaBHUTb IIPU YCIOBHUH, UTO 2 cOceHHE OYKBbI OYIyT pa3HbIMU?

1 6ykBa — 33 ciocoba
2 6ykBa — 32 criocoba
3 OykBa — 32 criocoba
4 oykBa — 32 ciocoba
3332+32+32=1.081.344

Omeem: 1.081.344 xomOuHALINIA.

No

1 BapuaHT

2 BapuaHT

1

ITo TeneBusopy B

cy000Ty TOKa3bIBAIOT S MPUKITIOUECHYE
CKHX

¢buIbMOB, 2 KOMETUH U 2 QuiibMa
y’KacoB.

3anuiiny, CKOJIbKUMU pa3IndHbIMU

B rpymnmne 11 yenoBek uMeroT «5» Mo
MaTeMaTHKe, 6 YeToBEK — «5» 10
¢unocopuu. B ceccun 2 sx3ameHa.
H3BecTHO, uTO 3 YEIOBEKA CIAIN
ceccuro OTIMYHO. CKOJIBKO YeT0BEK
HUMEIOT XOTsSI OBl OJIHY MSATEPKY B
ceccuu?




croco0aMu MOKHO BBIOPATh OJIUH U3
BCEX MPEIOKEHHBIX (PUITHBMOB?

OTMeTh, CKOJIBKUMH Pa3InIHBIMU
crocob6amMu MOXKHO TIOTACTh U3
ropoaa A B ropoj C, eciu Ha JTaHHOM
PUCYHKE CXeMaTUYeCKU N300paxeHbI
BapHaHThI MyTei?

B knacce 26 genosek, u3

HUX 8 4eJIOBEK U3y4aloT SA3bIK
porpaMmMupoBanus beicuk,

1 9 denoBek uzyyarot [lackanb.
CKOJIBKO YeJIOBEK HE U3YYaloT SI3bIKU
MIPOrpaMMHUPOBAHHUS, €CIIH U3BECTHO,
YTO APYTUX SI3IKOB B 3TOM KJlacce He

_ M3YYaroT U KaXKIbIi YEJIOBEK 3HAET HE
A - = (C OoJlee OJTHOTO SA3bIKA
~_ POrpaMMUPOBAHUSL?
Ha JTHE pOXKIEHUS Cepres Cocuuraii, CKOJIbKUMHU Pa3IMYHBIMU
IPUCYTCTBOBAIU 4 MajbuMKa Croco0aMy MOKHO TOIACTh U3
1 4 1eBOYKH. Cepreit roposa A B ropoa C, eciu Ha JaHHOM

CTaHIIeBaJl 8 MApHBIX TAHIIEB,
Urops — 10 nmapHbIXx TaHLEeB, AHIpen

u Huma — 1o 8 TaHIIEB,
Cera — & TaHIIEB,

Wnona — 9 ranues, a
HNpa — 7 TanneB. CKOJBKO TapHBIX

TaHeB cTannesaia Harama?

PUCYHKE CXEeMaTHYECKU N300paXeHbl
BAapUAHTHI MyTen?

B marasune nponatorcs CuHUE,
KpacHbIE,

KENTHIC 1 KOPUYIHEBBIE PyOaIKu
pasmepoB M, L u XL.

Onpenenu, CKOJIBKO pa3IHyHbIX
pyOarexk MOXHO KYIHTh.

Haiinu, ckoibko

Pa3IUYHBIX MATU3HAYHBIX YHCEN
MOKHO COCTaBHUTh U3

uudp 0;1;2;3:4;5, ecnu >1r1 nUdpsI He
MOTYT TTOBTOPSTHCS.

JlaHBI

uudper 0,1,2,3,4,5,6,7,8. Beraucnu,
CKOJIBKO Pa3IUYHbIX TPEX3HAUHBIX
qHCell, TeAIUXCcs Ha 2, MOKHO
COCTaBUTH U3 ATUX LUGP, ecit HudpsI
HE JIOJHKHBI TIOBTOPSITHCSL.

VY ydeHukoB 7 Kiacca B

YeTBEepPT MOTYT OBITH TOJIBKO
CJIETYFOIINE MPEAMETHI: TUTEPaTypa,
reoMeTpusi, Ononorusi, GuU3nKa,
ucTopus U pundeckas

KynbTypa. Onpenenu, CKOJIbKO
CYIIECTBYET BapUAHTOB

MOCTAaBHUThH 6 Pa3IMUHBIX YPOKOB B
YeTBEPT.




IlIpakmuueckasn paooma Ne58 TlepectanoBku. [lepecranoBku 0e3 moBTOpeHMiA. Pazmenienus.
Pa3menieHus ¢ NOBTOPEHUAMU
esan padoThi:
® HayuduThCS peuiaTh 3aa4u 10 KOMOUHATOPHUKE;

® HAYYHUTHCS MPUMEHATH (POPMYIIBI KOMOMHATOPHUKH MIPU PEIICHUH 3a/1a4.

B pe3ynbTaTe BRIIOTHEHUS PAKTHYECKON paOOThI CTYJCHT JOJIKCH:
3HAMDb!

e (dopMyibl KOMOMHATOPHKH;
ymemby:

® TpUMEHATH (HOPMYITBI KOMOMHATOPUKY MPH PEILICHUHN 3a/1a4.

KpaTKne TCOPETHYECCKUE CBEICHUSA

1 a) IepecranoBku Pn=n! Ilo onpenesnenuto, canraror, yro 0!=1,11=1,

n!

6) Mepecranosku ¢ nopropenusivu £ (M, M .., m )

Ilpumep 1. CKONBKO CI0B MOYKHO MOJIYUUTh, NepecTaBiiss OykBol B ciioBe ['OPA?

1) Ymo Odenaem c Oyksamu (meHsem mecmamu — 3HAYUM NepecmaHo6KL)
2) Ilosmopsitomces au OyKkavl (Hem — 3HaUUm nepecmanosKu Oe3 noGMopeHus)

Pewenue. Pn =41=1-2-3-4=24

Ilpumep 2. CKOJIBKO CIIOB MOYKHO TMOJIY4UTh, nepecTtaniisis OykBbl B ciioBe MHCTUTYT?

1) Umo Oenaem ¢ byksamu (mensiem mMecmamu — 3HAYUM nepecmaHosKiL)
2) ITosmopsiiomces iu OyKevl (0a — 3HAUUM NEPECAHOBKU C NOBMOPEHUSIMU)
Pewenue.

8l

Pn(21131)="" — =3360
21-11.11.31.11
n nt
2 a) Coyeranna ("=
m!-(n - m)!

6) Coueranus ¢ nosropenusimu ¢ _ (N +M-1)!
" ml(n-1)!

Ipumep 1. CKONbKUMHU CIOCOOAMH U3 KOJIOJBI B 36 KAPT MOKHO BBIOPATh 3 KapThI?

1) 3usz 36



2) [Ilopsiook eadicen? (nem — 3Hauum couemanusi)



3) [Ilosmopsamubcs moey? (nem — 3Hauum couemarust 6e3 no8MmMopeHul)

n!
Pewenue. C" =

" oml(n-m)!

Ilpumep 2. B KOHAUTEPCKOM Mara3uHe npoJaBajuch 4 copTa MUPOKHBIX: HAMOJICOHbI, SKJIEPHI,

INECOYHBIC N KapTOIIKa. CKOJIbBKMMH CIIOCOOAMH MOYKHO KYIIUTb 7 HI/IpO}KHBIX?

1) 7us4
2) Ilopsiook eadicen? (nem — 3Hauum couemanusi)
3) Ilosmopsimbcs mo2y? (0a — 3nauum couemarus ¢ NOSMOPEHUIMU)

Pewenue.
o7 = 4+7-1) _ 10! —120

4 7L(4-11 7131

n!
3 a) Pasmemenns A" =

" (n-m)!

6) Pasmemenus ¢ nopropenusamu A" =n"

n
Ipumep 1. CKOIBKO pa3MMYHBIX 3-X 3HAYHBIX HUGP MOKHO COCTABUTH U3 2,4,6,8, eciu nudpsI
HE MOBTOPAIOTCS?

1) 3uz4
2) Ilopsiook sadxcen? (Oa — 3snauum pasmeujeriis,)
3) Lugpwi nosmopsiomes (nem)

Pewenue. A= _ 4 _4_ 24

4o@=-3) 11
Ipumep 2. CKOJIIBKO Pa3IMYHBIX 3-X 3HAYHBIX IHU(PP MOXKHO COCTaBUTH U3 2,4,6,8?
1) Juz4
2) Topsiooxk sadxcen? (0a — snauum pasmeujeHus)
3) Llughpor nosmopsiromest (0a — 3navum pazmeweHus ¢ NOSMOPEHUSIMIU)

Pewenue. /]f =43 =64

Oo0pa3sen pemenus 3a1a4

IlepectanoBKH, cOueTaHUs U pa3MelleHUs1 0e3 OBTOPeHUS

1. CxonbKo 4eThIpEX3HAYHBIX YMCEN MOKHO COCTaBUTh U3 YETBIPEX KapTouek ¢ nudpami 1,

57,97 Pn =41=24

2. CKOJBKO TPEX3HAUHBIX YMCET MOKHO COCTaBUTh U3 YETHIPEX KapTouek ¢ uudppamu 1, 5, 7,

9, ecu uupsl HE TOBTOPSIOTCS?



A2 =24

4

3. CxonpKuMH criocodamMu U3 Kooabl B 36 KapT MOKHO BbIOpaTh 3 KapThi?
3 _
C,;=7140
4. CKOJBKMMH CIToco0aMu 13 KoJIoAbl B 36 KapT MOXKHO BbIOpaTh 1 mamy u 2 Ty3a?
Cl.C2=4-6=24

5. CKOJBKHMMH CITIOCOOaMU MOKHO pacCcaanuTb 6 4eJI0BEK 3a CTOJIOM?

P, =6!=720

6. CKOJBKUMH CIIOCOOAMU MOXKHO PacCaaiTh 3 MATLYMKA U 3 IEBOYKH 32 CTOJIOM?
Phn=6!=720

7. CKOJBKHUMH CIIOCOOAMHU MOKHO PacCaJuTh B 2 psjia 3 MaIbuuKka U 3 IEBOYKU?
Pn=3!1-31=6-6 =36

8. CryneHueckas rpymnmna COCTOUT U3 23 4eJoBeK, cpean KoTopbix 10 roHomel u 13 neByiexk.

CKOJILKHMH CITIOCOOaMH MOYKHO BBIOpATh 2-X YEJIOBEK OJIHOTO Toja?
2 2 _ _
Cs,+C5=45+78=123

9. V Bacu noma xxuByT 4 KOTa.

a) CKOJIBKHMH CITOCO0aMU MOXKHO paccaguTb KOTOB 110 yIjlaM KOMHATBI?
P,=41=24

6) CKOJIBKHMH CIIOCO0aMHU MOKHO OTIIYCTUTD T'YJIATH KOTOB?

CO+Cl+C2+C3+Cl=1+4+6+4+1=16

B) CKOJILKMMH CIIoco0amMu Bacst MOXeT B34Th Ha PyKHU 2-X KOTOB (OJJHOTO
Ha JIEBYIO, IPYroro — Ha MpaByio)?
A2 =12
10. I'pynmy u3 20 CTYAEHTOB HY>KHO pa3/IeiuTh Ha 3 OpHUrajsl, IpUu4YeM B IEPBYIO OpUramy
JTIOJDKHBI BXOJIUTH 3 4eIOBEKa, BO BTOPYIO — 5 U B TpeThio — 12. CKOIBKUMH CTIOCOOaMu

9TO MOXXHO CACIAaTh.

C® .C> -C? =1140-6188-1 = 7054320

20 17 12



11.

12.

13.

14.

Jnis ygactust B Komasjie Tperep oroupaet 5 manpunkoB u3 10. Ckonbkumu ciocodamu oH
MOXeT c(hOpMHPOBATh KOMAH/IY, €CIIH 2 ONPEIEICHHBIX MaJIbUlKa JOJDKHBI BOMTH B

KoMmaHay? (2 manvuuka mouno 6xoosm, m.e. 0Cmanocy eviopams 3 uz 8)

C3 =56
B maxmaTHOM TypHUpE NpUHUMAIM ydyacTue 15 maxmaTucToB, IpUYeM KaXKabli U3 HUX

ChIT'paJI TOJIBKO OJIHY ITaPpTUIO C KAXKAbIM U3 OCTAJIbHBIX. CKOJIBLKO BCEro HapTI/Iﬁ OBLIO

CBITPAHO B 3TOM TypHUpE?
C,2=105

CKOJIBKO pa3JIMYHBIX JIpoOeit MOKHO COCTaBUTh U3 uncen 3, 5, 7, 11, 13, 17 tak, 4ToObI B

KXY Ipo0b BXOIWIN 2 pa3IMyYHbIX Yucia?

42 =30

Nmeetcs 3 ppykra. CKONBKUMEU CIOCOOAMHU MOYKHO B3SITh XOTS Ob1 OAMH QPYKT?

Cl+C2+C8=3+3+41=7

HepeCTaHOBKI/I, COYCTAHUA U PasMEIICHHUS C MOBTOPECHUSAMU

15.

16.

17.

18.

AJnekceil 3aHUMaeTCs CIIOPTOM, MPUYEM 4 THS B HEJIEIIO — JIETKOW aTJIeTHKOM, 2 THS —
CWJIOBBIMH YIPOKHEHUSMU U | 1eHb oT/bIxaeT. CKOJBKUMH CII0cO0aMU OH MOKET
COCTaBUTH ce0€ paclucaHue 3aHATUIM Ha HEJEI0?

5 7!
P,=—— =105
41.21
CKOIBbKMMH cIOCO0aMH MOKHO pacCTaBUTh Oernble GUrypsl (2 naapu, 2 KoHs, 2 CJIOHa,

dbep3b U KOpoJib) HA TIEPBOM TUHUU IIAXMATHON JTOCKHU?

8 8!
P=_ " _-5040
21.21.21

B komrenpke HaXOAUTCS TOCTATOYHO OOJBIITOE KOJTUYECTBO pyOIIe, 2-X, 5-Tu u
necaTupyO0n€Bbix MoHeT. CKOJIBKUMU CTIOCOOaMU MOYKHO M3BJI€Yb TPU MOHETHI U3
KoOIlIeJIbKa?

C3_(3+3-1)!_ 51
3121 321

3

B KOpO6KC JICKAT Mapbl TPEX HBETOB—KPACHOI'0, CHHCT'O U 3CJICHOIO. ]_HapBI OJHOI'O OBCTa
CUHUTAKOTCA OAMHAKOBBIMHU. BOHpOCZ CKOJIBKHMHM CIIOCO0aMHU MOKHO COCTaBHUTh Ha6op n3

JBYX IIapoB?

co_ (24310 a1
* 221 2121



19.

20.

Bo3zbmem OykBel b, A, P. Kakue pazmenienus u3 3Tux OykB, B3STBIX 110 JIBE, MOKHO
1oay4uTh? CKOJIBKO TaKMX HAOOPOB MOJYYUThCS, eciau: 1) OykBbI B HAOOpe He

MTOBTOPSIFOTCST; 2) OYKBBI MOT'YT ITOBTOPSITHCS?
1) 4 =6
12 _ 92 _
2) A2=3=9
CKOJIBKO CYyIIECTBYET YEThIPEX3HAUHBIX TMH-KOJIOB?

44 =10* =10000

IIpakTH4Yeckas 4acTb
B mkonpHOM cTOJI0BOM Ha IEpBOE MOKHO 3aKa3aTh OOPIL, COISHKY, TPUOHOM CyII, Ha BTOPOE
- MSICO C MaKapoHaMH, ppl0y ¢ KapTOLIKOM, KypHIly C pUCOM, a Ha TPEThE - Yail U KOMIIOT.

CKOIBKO pa3IMYHBIX 00€10B MOYKHO COCTaBUTh U3 YKa3aHHBIX OI10]?

B 1mkonpHO# cTOI0BO# Ha IEpPBOE MOYKHO 3aKa3aTh OOpIII, COISIHKY, TPUOHOM CyII, Ha BTOPOE
- MSICO C MaKapOHaMHU, PHIOY C KapTOIIKOW, KypHILY C PHCOM, & Ha TPEThE - Yail U KOMIIOT.
CKOJIBKO pa3IMYHBIX 00€/I0B MEepeCTaBUTh OYKBHI B CJI0BE a0pakanadbpa?

CKOJIBKUMHU CITIOCO0aMU MOKHO Pa3MECTUTh BOCEMb MTACCAXXKUPOB B TPH BaroHa?

N3 yyamuxcs natu 11 knaccoB HY»KHO BBIOpATh ABOUX AEKYPHBIX. CKOIBKO Map JeKYpPHBIX

MOXXHO COCTaBUTb (y‘IeHI/IKI/I B I[Map€ HC JOJIKHBI OBITH U3 OJHOTO Knacca)?

CKONBKO pa3IUYHBIX JBY3HAYHBIX YUCEN MOXKHO COCTaBUTh Ipu oMot udp 4, 7, 9?

(LIndpe! B 3anmicu yuciia He MOBTOPSIOTCS).
CKONBKO pa3sNUYHbBIX TPEX3HAYHBIX YMCET MOKHO COCTaBUTH ¢ TOMOIIbIo 1udp 1, 3, 77

Camna, ITers1, lenuc, Ons, Hacts yacto xonsat B kade. Kaxaprit pas, obenas Tam, oHH

pacCaxnuBarOTCA 11O-pa3HOMY. CKOIIbKO JHEeH APY3bid CMOT'YT 3TO CACIATb 0e3 HOBTOpCHI/IH?

CereTHBIfI 3aMOK COCTOHMT U3 3 6apa6aHOB, Ha KaXXJI0M U3 KOTOPBIX MOKHO BBI6paTB

udpst ot 0 10 9. CKOIBKO pa3iIuYHBIX BapUaHTOB BeIOOpa mudpa cymecTpyeT?



10.

11.

12.

13.

14.

15.

K 60-neturo [ToOeap! rpynmna mIKOJI-HUKOB OTIIPABUIIACH IO MECTaM OOEBBIX JIEHCTBUI B
Cmonenckoii obmacti. OHU TIAHUPOBATIN OCYIIECTBUTH MOXO/] IO MapUIPYTY JI€PEBHU
CocnoBka-bbeikoBka- Macnoska- Bugoo. 13 C B b MOHO IpOIUIBITH 1O PEKE WIIM TPOUTH
nemkom, u3 b B M- nemkom wim Ha aBToOyce, u3 M B B - o peke, menikom uitu aBrodyce.
CKOJIbKO BapMaHTOB I0X0/1a €CTh Y IIKOJIBHUKOB?

B Hauane urpbl Kaxx0My UrpoKy pasfaercs 6 KapT U3 KOJO/Ibl, B KOTOPOH 36 pa3iuuHbIX
KapT. CKOJIBKO CYIIECTBYET PAa3JIMYHBIX KOMOMHALINI KapT, KOTOPbIE UTPOK MOXKET IMOIY4UTh

B HayaJie urpbl?

B 8 “a” knacce nydilie Bcex MaTeMaTUKy 3HatOT 5 yueHukoB: Bacs, {uma, Ouner, Kats u
Amns. Ha onumninanay 1mo MaTeMaTHKE HYXKHO OTIIPABUTh Mapy, COCTOSIIYIO U3 | Manbuuka u

1 JCBOYKH. CKOJIBKMMH CIIOCOOaMH YUYUTCIIbHUIA MOXKET 3TY Mapy BLI6paTL?

Ha npuBuBKy B MEANIYHKT OTIIpaBMIIKUCh 7 apy3el. CKOJIBKUMU Pa3HBIMU CIIOCOOAMU OHU

MOTYT BCTaTh B OUEpE/lb Y MEAUIIMHCKOr0 KabruHeTa?

Ha Bei6opax mobeaumu 9 yenosek - Caponos, Hukounaes, [lerpos, Kymakos, MummH, I'yces,
Bononun, Adonun, Tuto. M3 HUX HY)XKHO BBIOpATh MpeaCeIaTeNs], 3aMECTUTEIS 1

npogopra. CKOJIBKUMH CIIOCOOAMH 3TO MOYKHO CIeNaTh?

B mu¢r 12-3Taxknoro noma cenu 3 naccaxkupa. Kaxxaplit He3aBUCHUMO OT JPYTUX €
OJIMHAKOBOM BEPOSTHOCTHIO MOXKET BBIMTH Ha Jr000M (HauuHast co 2-10) 3Taxe. CKOJIbKUMU

Croco6aMH JHOM MOTYT BBIMTH Ha pa3HbIX dTakax?

CKOJIBKO HEUeTHBIX TPEX3HAUHBIX YUCET MOKHO COCTaBUTH U3 udp 3, 4, 8, 6?7 (Lludps! B

3aMKCcH YKciia HE MOTYT IOBTOPSITHCS).

KoHnTposabHbIe BOPOCHI

1 ®opmynbl KOMOMHATOPUKH: IEPECTAHOBKH, Pa3MEIIEHUs U COUETaHUs C IOBTOPEHUSIMU U O€3.



IIpakmuueckasa padoma Ne59: Coueranus U UX CBOMCTBa

Ilens: OTpaboTaTh HABBIKU PEIICHHUS 33129

TeopeTuyeckas 4acThb
Coueranus (0e3 noBTOpeHMi)

ITycts MHOXKECTBO X COCTOMT M3 N 3JIEMEHTOB.
Onpeoenenue. JIro6oe K-31eMeHTHOE MTOJIMHOXKECTBO Y MHOXECTBA X HA3bIBACTCS COUEMAHUEM
u3 N 1emenmoé no K.

OueBnaHO, 4yTo K 10/2KHO OBITH He 00JIbIIIe N.

Yuciio Bcex coyeTaHui U3 N 3JIEMEHTOB 110 K 0003HaYaeTcst CHMBOJIOM Cil(1 " BBIYUCIIACTCA 110

bopmyine:
ck__n _n(n-1)..(n-k-1) @
" ki(h—k)
k!
o N n o nt
B uactHoctn, C° = =1,C"= =1, uro cornacyercsa ¢ Tem, 4YTO y JKOOOrO
oln! n o nlo!

MHOXecTBa X HMeEeTCs TONbKO OJHO TOJMHOKECTBO M3 HYJS DIEMEHTOB (nycmoe
NOOMHOCECME0), U TOJBKO OJHO MOJAMHOXKECTBO M3 N 3JIEMEHTOB (COBIAMAIOIICEe C CAMHM
MHOX€eCTBOM X).
IIpu paccMOTpeHHH cOYeTAHUIT 0UeHb MOIIHO HCIO0JIb3YeTCsl TEOPUSI MHOKECTB!
Hoxaxem dopmyiy (4).
[Tycte Y Kkakoe-muOO MPOU3BOJILHOE MOAMHOXKECTBO MHOXeCTBa X, conepxkainee K
3JIECMEHTOB (TO €CTh COYeTaHHE U3 N 31eMEeHTOB 1Mo K). UKCII0 TaKUX MOJAMHOKECTB 0003HAYNM

CHMBOJIOM CL( . Heo6xoaumo BBISICHUTE, Y€MY PaBHO 3TO YHCIIO.

CocraBisisi, BCEBO3MOXHBIEC IEPECTAHOBKH U3 JIEMEHTOB 3TOro MHOkecTBa Y moaydnm K!
pasMYHbBIX CTPOK ATHHOM K. Ecin ykasaHHyI0 onepanuio mpoaeiaTh ¢ KK/ IbIM TOJAMHOKECTBOM

Y conepsxantm K snemenToB, To momyaum seero CX k! pasmuunbix ctpok, musoit k. C apyroit

CTOPOHBI, TAKUM 00Pa30M JOJDKHBI MOJYYUTHCS BCe 0€3 MCKIIIOYCHHUS CTPOKH, JIHHOW K Oe3

HOBTOpCHHfI, KOTOPBIC MOJKHO COCTABUTH U3 3JICMCHTOB MHOecTBa X. UMcIIo Takux CTPOK paBHO

AX | cnemoBarensro, CK - Kkl= AX. Beipaxkast u3 3T0ro paBeHcTBa ck, HOJIYy4UM:
n n n n

ck= A n-(n-1)...(n-k-1) = dopmyna (4) noxasana.

"okl k!
k
Yucna C; Ha3bIBalOT OMHOMHMAIBHEIMM KOX((QUIMEHTAMH — OHU BXOZAT B (hopMyiy

6unoMa HpioTOoHA, M3ydyeHrne KOTOPOro TakyKe BXOAMUT B MPOrpaMMy MO MaTeMaTHKe AJis

NpOQMIEHBIX KJIACCOB.



Yucna CX 00J1a1at0T PSIOM 3aMeydaTeTbHBIX CBOWCTB:
n



1. Ck = cnk (moka3pIBaeTCs HEMOCPEACTBEHHO 110 hopMyIie (4));

n n

2 CO+Cl+..+C=2" (MOYKHO JIOKa3aTh C MOMOIIBIO W3BECTHOW TEOPEMBbI U3 TECOPUH

n n n
MHOX>ECTB O TOM, YTO YHCJIO Pa3JIMYHBIX MOAMHOXXECTB N-3JIEMCHTHOI'O MHO>XECTBA PaBHO 2”,

JIPYTO# cIoco0 T0Ka3aTeNbCTBA - KOMOMHATOPHBIN ),

3 Crf = C‘;_l +C r'fll st mo0bIx N u Kk, 17 KJ n (mokaseiBaeTces ¢ moMonisio hopmyisl (4)); Ha

OCHOBE TOTO CBOMCTBA CTpOHUTCHA 3HAMEHUTBIN TPCYI'OJIbHUK ITackans.

Tabmuma 1.Tpeyronsauk [Tackans

W EEEOEEE)EE G

0 1

11 1

2 1 2 1

3 1 3 3 1

4 1 4 6 4 1

5 1 5 10 10 5 1

6 1 6 15 20 15 6 1

7 1 7 21 3% 3B 21 7 1

8 1 8 28 5% 70 56 28 8 1

9 1 9 36 84 126 126 84 36 9 1
10 1 10 45 120 210 252 210 120 45 10 1

3ametnM, uyto biies Ilackanb Ha3plBad YHMCIOBOM TpEyrojbHHMK, Hayalo KOTOPOTO
conepxkutcs B Tabnuue 1, apugpmemuueckum. Ilackanb MOCBATHIT CBOMCTBaM apH(PMETHUECKOTO
TpeyroibHUKa OcCHOBomojaratomuii "Tpakrar o0 apudmernueckoM TtpeyroabHuke" (1654).
CrnipaBeJIMBOCTH PajJid, CTOUT YHOMSHYTb, YTO OMHOMHUATIbHBIE KOA(D(PUIMEHTHI ObUIH XOPOIIO
U3BECTHBI B A3MM 32 MHOTO BekoB 10 pokaeHus Ilackans. B Urtamum tpeyronbuuk Ilackans

HAa3bIBAOT TPCYTOJIbHUKOM TapTaJ'ILI/I.

s OI’lpe()eflEHu}Z couemarus Cﬂedyem, umo €CJIN CIpalInBacCTCA «CKOJIBKMMH CITOcO0amMu

MO’KHO BBIOpaTh k 00BEKTOB 13 n?», TO HY’)KHO OTBEYATh: <<C|?1‘—II/ICJ'IOM crioco6oB»!!!

Ilpumep. Bo B3Boje 5 cepxkanToB U 50 conmar. CKOIBKHUMH CTIOCOOaMH MOYKHO COCTaBUTh HAPS

N3 OAHOI'O CCPIKAHTA U TpéX coJrgar.



Pewenue. Omaoro cepaHTa W3 MATH MOXHO BBIOpaTh 5-10 pasHbIMU crocobamu. Jliis

J000TO U3 ATUX CIIOCOOOB BHIOOPA ceprkaHTa TPEX coyaaT (MOPSAIOK TPOUKH He BakeH) u3 50-Tu

MOHO BbIOpaTh C3 = 50! _ 48-49-50 _ 19600 uHciaoM crnoco6oB. Torma mo mnpaBuiTy
% 3r47 1.2-3

MIPOM3BE/ICHUS BECh HAps, TO €CTh OJHOTO CEep)KaHTa u TPEX CONJAaT, MOXXHO BEIOpaTh

5:19600 =98000 cmocobamu.

[Tomo6HbIE 3a7a4M OYEHB YaCTO BCTPEYAIOTCS B KOMOMHATOPUKE U B TCOPHH
BeposATHOCTEH. [loaTOMY paccMOTpuM MOe/Ib ITOM 3a1a4U U eé peleHune.

[Tycth umeercst N 06bekToB [ THIA 1 M 00bekTOB || THHA. CKOJBKUMHU CIOCOOAMH MOYKHO
BbIOpaTh U3 HUX K 00bekToB | THIa U S 00bekToB Il THITa?
YcioBue 3a1a4 peKoMeHayeTcss 0hOPMUTH TAOIUIICH, YTOOBI HE 3aIyTaThCsl B YMCIIaX TPU

COCTAaBJICHUH YMCJIa COUCTAHHI.

| Tt Il Tim
Ectb: N 00OBEKTOB u M 00BEKTOB
Heo0xomnumo k 00bexkTOB nu S 00BEKTOB
BBIOPATH:!

Torna k o6bextos | Tuma u3 N MoxHO BEIOpaTh CX umcioMm croco6oB. I KaxmIoro u3

n

3THX CIIOCOO0B BbIOOpa 00HekTOB | THMa S 00BekTOB |l THMAa M3 M UMEIOIIHUXCSl MOKHO BHIOpATh

C® umcnoM croco6oB. TIpuMeHsis IpaBUIIO NPOHU3BeIeHNs, TomydaeM oteetr: CK -C* .
m n m

AHaJOTHYHO perraercs 3aaava At 00beKTOB TPEX, YETHIPEX U T.J. THUIIOB.

K momo6Ho# 3a1aue cBOIATCS 3a/1a4H, B KOTOPBIX U3BECTHO 00111€€ KOJIMUECTBO HMEIOIITUXCS
00BEKTOB M 00111€e KOJINYECTBO TEX, KOTOPBIE HYKHO BHIOPATH.
Ilpumep. B knacce 36 4enoBek, U3 KOTOPBIX 6 — OTIWYHUKU. CKONBKMUMU CIIOCOOaMU MOXHO
pa3duTh KJacc Ha JBa Kiacca mo 18 demoBek Tak, YTOOBI OTITUYHHUKOB B KaXJIOM Kjacce ObLIO
MOPOBHY?

Pewenue. Pa30uth kiacc Ha JBe 4acTu Mo 18 yenoBek — 3TO BCE paBHO, 4TO BHIOpaTh 18
yenoBeKk u3 36. OToOpanHble 18 YenoBeK COCTaBISIOT OJWH KIACC, OCTABIIMECS — IPYTOM.

OdopmuM ycnoBHe 3a7audl B yKa3aHHOM BBIIIE BHJIE.

[ THUII - I o —

OTIIMYHUKHN HEC OTJIMYHHUKHU

Ecte 36 uenoBek: 60TIINYHIKOB nu 27 He OTJINYHUKOB




Heo0Oxonumo 3 OTJIMYHUKA n 15 He OTIMYHHUKOB
BBIOpATh

18 yesoBex:

Otser: C° - C™ cnoco0o0B.
6 27

1. ®.V necauka 3 cobaku: Actpa (A), Bera (B) u I'pud (I'). Ha 0X0Ty J€CHHUK peniit MOUTH ¢
IByMsI cobakamu. [lepedrciuTh BCe BapUaHThI BBIOOPA JIECHUKOM Iaphl COOAK.

Pemenue.
D710 3amavya 0 BRIOOpE JBYX DJIEMEHTOB M3 Tpex 0e3 ydera mopsaka. [lepeuncivM BapuaHThI
BEIOOpa U3 A, b, B mo nBa: A, b; A, B; b, B. Ecnu ywamuecs: 3Hatotr Gopmyiy Juisi gucia

Gr=Crt=C_

COquaHHﬁ, TO KOJIMYCCTBO BAPHUAHTOB PaBHO! 3.

Ortger: 3 BapuaHTa.

2. @. CKOIBKO CYIIECTBYET CIOCOOOB BBIOPATh TPOUX PEOAT U3 YETBEPHIX KENAIOUIUX JEKYPUTh
10 CTOJIOBOI?
Pemenue.

KomuyectBo coueranuit u3 4 mo 3 (MOpAJOK BBIOOpa HE HMMEET 3HAYCHUS) PABHO:

3_ 4-3_ 1 _
C,=C,"=C7F4 =4 Unaue moxno paccyxaath Tak. BMecTo BbIOOpa TPOUX AESKYpPHBIX

BbIOEpEM OJIHOTO, KOTOPBIN HE OyJeT AeXKYpPHUTb, a TPEX OCTABIIMXCS OTIPABUM Ha JEKYPCTBO.
KonngectBo croco0oB BEIOpaTh OAHOTO U3 YETBEPHIX PEOST paBHO 4.

Ortger: 4 ciocoba.
3. T. B xiracce 7 4enmoBeK YCIEIIHO 3aHUMAIOTCS MaTeMaTuKold. CKOJIIBKHUMH CIIOCO0aMU MOYKHO
BBIOPATh U3 HUX JIBOMX JJISl Y4acTUsl B MaTeMaTH4YeCKOH onumiuaae?

Pemenne.
BeiOupaem 2 yuammxcs U3 7, HOpsiioK BeIOOpa HEe UMeeT 3HadeHus (00a BEIOpaHHBIX MOWIYT Ha

OJIMMITNAAY KaK MOJHOCThIO PaBHOIPABHBIE); KOJUYECTBO CIIOCOOOB BHIOOpA PaBHO UYHUCITY

C2=7'6=21
ST

codyeTaHui u3 7 1o 2: 1.2 croco0.

Ortser: 21 cnocoO.

4. T. B marazune «®umnarenus» npojaeTcs 8 pa3audHbIX HAOOPOB MAapOK, MOCBSIIEHHBIX
CIIOPTUBHOM TeMaThke. CKOJIBKUMH CITOCO0aMHU MOXHO BBIOpaTh M3 HUX 3 Habopa?
Pemenue.
Gi= 8.7-6
Be16op 13 8 1o 3 6€3 ydera nopsaka: 1-2-3 =56 croco6os.

Ortsert: 56 crtoco00B.



5. T. Yyamumcs nanu cnucok u3 10 KHAT, KOTOpbIE pEKOMEHAYETCS! IPOUYUTATh BO BpeMs
KaHuKYyJ. CKOJBKUMH CIIOCOOAMHU YYEHHK MOXKET BBIOpATh U3 HUX 6 KHUT?

Pemrenue.

C4 :M8_47 =210

BsiGop 6 u3 10 Ge3 yuera mopsigka: 1.2-3 CIOoCcO0OB.

Ortsert: 210 cioco0oB.

6. T. U3 naboparopumn, B KOTOpOii paboTaroT 3aBeayromuid 1 10 cOTpyIHUKOB, HAJO OTIIPABUTH 5
YeJIOBEK B KOMaHIUPOBKY. CKOJIBKUMH CIIOCOOaMHU 3TO MOXKHO CJIENIaTh, €CIIU:

a) 3aBeIyIOIIUi JabopaTOpHUEH JOKEH eXaTh B KOMaHIUPOBKY;

0) 3aBenyrouuii 1abopaTopueit JOIKEH 0CTaThCs?

Pemenmue.
U3 11 genoBek 5 AOKHBI TOEXaTh B KOMaHIUPOBKY.

10-9-8-7

C! ==L =210
a) 3aBenymooIui eneT, Hy>)kHO BbiOpaTh emie 4 u3 10 ocraBmxcs: 0 1.2.3.4
Ccroco00B.
B) 3aBeAyOIIH ocraercs, HY>KHO BBIOpPATH 5 u3 10 COTPYJIHHUKOB:
5 10-9-8-7-6

C = 252 crnocoba.
10 1.2.3.4.5

Ortger: a) 210 crioco6oB; 6) 252 croco0a.
7. T. B OubnmuoTeke YUTATENO0 TPEAIOKIIA Ha BEIOOp M3 HOBBIX moctyruieHnit 10 xuur u 4
KypHaia. CKOIbKMMH CnocOOaMU OH MOXKET BbIOpaTh M3 HUX 3 KHUTH U 2 )KypHasa?

Pemenue.

HyxHo cenats aBa Beioopa: 3 kauru u3 10 ( C2 cnoco6oB) u 2 xypHana n3 4 ( C? coco6oB) ;
10 4

MOPAA0K BI)I60pa HEC MMECT 3HAYCHMUAI. Ka)KI[I:Iﬁ BBI60p KHUI' MOXET COYCTAThCA C KaXIbIM
BBIOOPOM >KYPHAJIOB, TOATOMY O0IIIEE YHUCIIO CITOCOOOB BHIOOPA O MPABMITY MPOU3BEICHUS PABHO:

10-9-8 4-3

C?.C?%= =720 croco6oB.

04 1.2.3 1.2
Ortser: 720 crioco0oB.
8. T. U3 12 conpar, B uncno KoTopslx Bxoaat ViBanos u [leTpoB, Ha 0 OTIPaBUTh B HAPSA TPEX
yenoBeK. CKOJIBKMMHU CIIOCO0aMH 3TO MOYKHO C/IeJaTh, €CIIH:
a) MBanoB u IleTpoB 10KHBI TONTH B HAapsiA 00s13aTENbHO;
6) MBanoB u IleTpoB TOJIKHBI OCTAThHCS;
B) IBaHOB 0/IKeH MONTH B Haps, a [leTpoB — ocTarbes?

Pemenue.



Bribupaem Tpu snemenTa u3 12; mopsaok BeIOOpa He UMEET 3HaUeHUs (Bce TPOe UAYT B HAPSIN).

a) MBanos u IleTpoB MAyT B HApsi, €lle OJHOIO HYXHO BbIOparh u3 apyrux 10 comuar;
KOIMuecTBO criocobos: C1 = 10.

0) VBanoB u [leTpoB HE UIYT B HAPS; TPOUX HUAYIIMX B HAPSA HY>KHO BBIOpaTh U3 npyrux 10

3 =10-9-8_ 150 crocos
COJLIAT; KOJIMYECTBO crocobos: C° =—— = CII0CODOB.

0 1.2.3

B) MBanoB uzer B Hapsj, a [lerpoB ocraercs. Emie aBoux, uaymux B Hapsia ¢ MiBaHOBEIM,

HYXHO BbIOpath u3 Apyrux 10 connat ( MiBanoBa u [TeTpoBa He cunTaeM); KOJIMYECTBO CIIOCOOOB:
, 10-9

ClO 1.2

Otser: a) 10cnioco60B; 6) 120 crtoco6oB; B) 45 crioco6oB.

45,

9. T. B kiacce yuarcs 16 manpunkoB u 12 neBouek. J{ist yoopku TeppuTopun TpeOyeTcs BBIICINTh
YeThIPEeX MATbYMKOB U TpeX JAeBoYeK. CKOIBKUMHU CIOCOOAMU 3TO MOXKHO clieiaTh?
Pewenne:

HyxHo cnenars asa BbiGopa: 4 manbumkos 3 16 ( Beero C2,cnoco6oB); MOPSAOK BbIGOpa
3HaveHus He umeeT ( Bce uaylue Ha yOOpKy paBHOMpaBHbI). Kax bl BapuaHT BbIOOpa
MaJIbYMKOB MOXET COUYETATHCS C KaXKIbIM BEIOOPOM JICBOYEK,
[ToaTOMY 110 TIpaBMITY MPOU3BEACHUS O0IIEe YUCIIO CIIOCOO0B BHIOOpA PaBHO:
c4.c? _16-15-14-13 12-11-10

1o 12 1.2.3-4 1.2.3

= 400400 cioco0oB.

Ortgert: 400 400 crioco6oB.
10. B 9 «A» xnacce yuatcs 25 yyamuxcs, B 9 «b» -20 yyamuxcs, a B 9 «B» - 18 yuamuxcs. s
paboThl HAa MPHUILIKOJIBHOM YYacTKe HaJl0 BBIACTUTH TPEX ydamuxcs u3 9 «A», 1Byx - u3 9 «b» u
omHoro - u3 9 «By». CKOJBKO CYIIECTBYET CIIOCOOOB BBIOOpA ydYammuxcs i pabOThl Ha
MPUILKOIBHOM y4acTKe?

Pemenne.

Br160p U3 Tpex COBOKYMHOCTEW 0e3 ydera MOpsaKa; KaKAbld BapHaHT BbIOOpa U3 IMEpBOM

3 2
COBOKYITHOCTH (  25) MOXET COYETaThCsl C KaKIbIM BapHaHTOM BbIOOpa m3 BTopoit (C ) u ¢

1
Ka)XJIbIM BapUaHTOM BbIOOpa 13 TpeThel (C 18 ); 1o mpaBuITy MPOU3BEACHUS MOTYIaeM:

€3 .C?.Cl _25:24-23 2019 18

= 7866000
2% 20 18 1.2.3 1.2 1 CIIO0CO60B BEIOOPA yUaIIHXCS

Otset: 1 866 000 cioco0oB.

11. T. CxonbkumMu cioco0amu rpymiy u3 12 yenoBek MOKHO pa30HTh Ha JIBE IPYIIIBL: a) 10 4

8 uenoek; 0) mo 5 u 7 yenosek?



Pemenue.
KonmuecTBo cnoco6oB pa3OMEHHMsT MHOKECTBA HA JIBE YacTH PABHO KOJUYECTBY CIIOCOOOB
dbopmupoBaHus 0JHON W3 YacTel (M000i1). [ToCKOIBKY MOPSAAOK PACIOIOKEHHS DJIEMEHTOB HE
YUYUTBIBAETCS, UMEEM:

ct=c® _12-11.10-9

12 2= = 495
a) 1.2-3-4 croco0oB pa3oueHus Ha 4 u 8 2JIeMEHTOB.

5_c7 12-1110-9-8
Q=C,="20" 00 _ 792

0) 1.2:3-4-5 croco00B pa30ueHust Ha 5 U 7 HIIEMEHTOB.

Ortser: a) 495 cnoco6oB; 6) 792 cnioco0a.

3ameuanue. 3ajaya  WUIOCTPUPYET  CBOWCTBO  OMHOMHMHAJIBHBIX  KO3((PHUIIHMEHTOB:
cr=Ccnm,
12. T. B otaene paboTaroT 5 BeAyMUX U 8 CTApIIMX HAYYHBIX COTPYAHHKOB. B KOMaHAMPOBKY
HAJI0 MOCaTh JABYX BEAYLIMX M TPeX CTApIIMX HAY4YHBIX COTPYAHUKOB. CKOJIBKUMH CHOCOOAMU
MOYET OBITh CIIEJIaH BBIOOP COTPYAHHUKOB, KOTOPBIX HAJIO MOCTIATh B KOMaHIHPOBKY?

Pemenne.
Br160p 13 ABYX pa3HBIX COBOKYITHOCTEH 0€3 ydeTa MmopsiaKa; Kax/Iblii BApUaHT BBIOOpa U3 IEPBOii

coBokynHOCTH (nX C? ) sMOXKET COYeTaThCs ¢ KaKIBIM BAPHAHTOM BHIOOpA M3 BTOPOi

3
coBokymnHocTd (ux C 8), mo mpaBuIity MPOM3BEICHHS 00IIee YHCIIO CIIOCOOOB BBIOPATh CO-

TPYIHHUKOB, YE3KAIOIINX B KOMaHAUPOBKY, PaBHO:

c2.c3_54 876

5 8 1.2 1-2-3 =560 crioco6os.

Otsert: 560 croco6oB.
13. M. Berperunuch 11 pyTOOTUCTOB U 6 XOKKEHCTOB, M KaXKIBINA CTAJl IO OJTHOMY pa3y UrpaTh C
KaXX/IbIM B IIIAIIKH.

a) Ckonbko BCTped Obu10 Mex 1y pyroonuctamu?

6) CKoIbKO BCTped ObUIO MEXTY XOKKEUCTaMu?

B) CkoJnbKO BCTped OblI0 Mex Ay pyTOoIrcTaMy U XOKKeHcTaMu?

r) CkosbKo BcTped ObLI0 Beero?

Perenue.



a) BeiObupaem naps! u3 11¢dyrdonuctos 6e3 yuera nmopsiaka; KOJIMYECTBO BOZMOXKHBIX BCTpEU:

2 _11.10

C — 55.
11 2
0) BriOupaem mapsl U3 6 XOKKEHCTOB 0e3 ydyeTa MmopsjiKa; KOJIMYECTBO BCTPEUY PABHO:
6-5
C? = =15.
6 2
B) KonuuectBo map  «pyrdonucr - XOKKEUCT) HalineM o MIPaBUITY
MIPOM3BEICHUS: BBIOPATH 1 ¢dhyrdomucTa MOYHO 11 crioco0amu, oent

ATOTO BBIOPATh OJHOTO XOKKEUCTa MOXHO 6 criocob6aMu; KOJIHMYECTBO

pa3HBIX BBIOOPOB «PyTOOIUCT, 3aT€M XOKKEHCT» paBHO 11 ° 6 = 66.Kommuecrso BCTPEY MEKIY

¢GyTOOIMCTaMHU B XOKKEUCTAMH PaBHO 66.

r) OO6Iee KOJIMYECTBO BCTPEU paBHO KonuvecTBy nap u3 11 + 6 = 17 snemenToB Oe3 yuera
, 1716 136

nopsiKa: i 2 [ToHSTHO, 4TO CyMMa MEPBLIX TPEX BEJIWYHUH JOJKHA PABHATHCS
nocyeaneit: 55+ 15 + 66 = 136.
Ortgert: a) 55; 0) 15; B) 66; r) 136.
14.M. B npaBuiibHOM 17-yroiapHUKE IPOBEIH BCE JUaroHalu.
a) CKOJIBKO BCEro MOIy4niIoch OTPE3KOB?
6) CKoJIbKO UMEEeTCsI CTOPOH?
B) CKOJIBKO ITpOBENIU IUaroHanei?
r) Ckoabko BCETO JuaroHaien B BBIITYKJIOM N-yrojapHUKe?
Pemenne.
[TpaBrIIbHBIN MHOTOYTOJIBHUK MMeeT 17 BepIIMH; HUKAaKUe TPHU U3 3THX 17 Todek He jexaT Ha
OJIHOU IIPSIMOIA.

a) OOmiee ynCciIO0 OTPE3KOB PABHO KOJMYECTBY map w3 17 Touek Oe3 ydera mopsiaka :
, 17-16
Cc = =136.
17 2
6) CTOpOHBI COEIUHSIOT TOJIBKO COCEIHHME TOYKU (TOUYKH, PACCTOSHUE MEXAY KOTOPBIMHU
HauMeHblee). [loaToMy KOIMYecTBO CTOPOH PaBHO KOJIMUYECTBY MHTEPBAJIOB Mexay 18 Toukamu
Ha TIpsAMOW (YTOOBI TONYYUTh 3aMKHYTYIO JIMHUIO, OyaeM cumTtaTh, uto 1-1 m 18-1 TOUKmM
coBnazaT). KomnuecTBoO MHTEpBAJIOB MEXJy N TOYKaMHU Ha MPSAMOW paBHO n - 1, mosTOMy
KOJINYECTBO CTOPOH 17-yronbHuka paBuo 18 -1==17,

MoxHo paccyxnarh uHaue. [Iponymepyem BepuinHbl 17-yrompHuka. M3 kaxaol BeplIUHBL,

HauYMHAas C MEPBOW, UCXOIUT CTOpOHA 17-yroipHUKa, KOTOpas 3aKaHUYMBAETCS B CIEAYIOLICH Mo



HoMmepy BepimnHe. CTopoHa, ucxonsmas nu3 17-if BeplIuHBl, 3akaHuuBaeTcs B BepuinHe Ne 1.
[ToaTOMY KOJIMYECTBO CTOPOH PABHO KOJWYECTBY BEPILIUH, T. €. 17.

B) [lnaronanpio 17-yronpHuKa OyIeT OTPE30K, COCIUHSIOMNN KXY BEPIIUHY C KaXKIOM
W3 BEPIIWH, HE SBIISIOMUXCS COCSTHUMH IS TaHHOH, T. €. ¢ 17 - 1 - 2 = 14 pa3HbIMH BepIIMHAMH
(MBI BBIWIH | -BepIIMHY, U3 KOTOPOH UCXOIUT AHArOHaNb, M 2 - IBE COCEHHME BEPIIUHBI). Takum
00paszoM, U3 Kak10i BepmrHbI 17-yroasHuka ucxoaut 14 quaronaneii. Ho npoussenenue 17 14

OyJleT BKJIIOYATh KKIYIO IMaroHANIb IBAK/IbI (CHa4Yajla KaK UCXO/ISIIYI0 U3 1-i BepIInHbI B k-10,

MIOTOM KaK MCXOJAIIY0 U3 K-if BepiuHsl B i-10). [IoaTOMY 00111e€ KOJIMYECTBO AUAroHaneii paBHO

17.14 .
= 119. [loHATHO, YTO KOJIMYECTBO CTOPOH ILIKOC KOJIMYECTBO JMAroHajgeil IOJKHO
2

PaBHATHCS KOJIMYECTBY OTPEZKOB:
17 +119=136.

r) B BBIMyKJI0M N-yTOJIBHUKE U3 KaXKJOW BEPIIMHBI MOYKHO MpoBecTu N - 1 - 2 =n -3 nuaroxanu;

. n(n-3
001116 KOJMYECTBO IAaroHAIeH PaBHO ) (0OBsSICHEHHE TaKOE ke, KaK B IIYHKTE B).

n(n-23)
2

Otger: a) 136;6) 17;B) 119; 1)

15. M. BeTrpeTmiinch HECKOJIBKO YEJIOBEK M CTalld 3A0pPOBaThCs ApYr ¢ aApyroM. M3BecTHo, 4uTo
pykonoxatuit 66u10 0T 60 10 70. CKOIBKO YeT0BEK BCTPETHIINCH, €CIIM U3BECTHO, YTO:

a) KaX[bIH 3J0POBAJICS C KAXK/IbIM;

0) TOJIBKO OIH Y€JIOBEK HE 3/I0pOBAJICSI HU C KEM;B)

TOJIBKO JIBOE€ HE IMO3JI0POBAINUCH MEXIY COOOMH; T)

94eTBEpPO TI03/I0POBATMCH TOJBKO MEXKIY COOOM.

Pemenue.

a) Uucno pykonoxaTuii paBHO qncnynj(*)ﬁsgﬁmmx nap u3 Il 3JIEMEHTOB 0e3 yuyeTa mopsaka
<70; 60= <70; 120 < n2

2 -n < 140

BBIOOPA, mo3Tomy: 60 < C 9
MoHO pemaTh JBOHHOE HEPAaBEHCTBO M BBIOpPAaTh HATYpajJbHOE M U3 IMOJYYECHHOTO
uHTepBasia. OJHAKO B 3TOM MPOCTEHIIEM CiTydae JIETKo HaxoauTcs noxoopom: N =12, Mpun=11
n?-n =110, ampu n= 13 n?- n= 156.
0) Ecnm oguH yenmoBeK He 3J0pOBajICsl HA C KEM, TO TTapbl 00pa30BBIBAIKCH U3 N- 1 ayieMeHTa,

2 <

<
T. €. 6O_Cn_1 <

70;120 < (n-1) (n-2) < 140; mockonpky 12611 =132, Ton = 13.



B) Ecmu nBoe He mo310poBaIHCh MEXKIY COOOM, TO KOJMYECTBO PYKOMOXKaThui ObLIo Ha 1

MCHBIIIC:

60< C? -1<70:

61< C? <71

122 <m(m-1) < 142. TTockonpky 1211 = 132, To n = 12.
Otser: a) 12; 6) 13; B) 12; 1) 15.

HpaKTH'leCKaﬂ 4acTb

Ne | 1 papuanT Ne | 2 BapuaHT

1 Borumnciu 3HaueHHe BHIPAKECHHUS. 1 | Borunciu 3HaueHME BHIPAKCHHUS.

2 Purta nanucana 14 xaptu. [dns 2 | Mapuna nanucana 11 kaptun. s
BBICTABKHM HYXKHBI JIB€ KAPTUHBI OT BBICTABKH HY>KHBI JIB€ KAPTUHBI OT
aBTopa. CKOJIBKO pa3IMYHbIX Map aBTopa. CKOJIbKO pa3JIMYHbIX Tap
KapTUH PuTa MOXeT oTociaTh Ha KapTUH MapuHa MOXeT 0TOCJIaTh Ha
BBICTaBKY? BBICTaBKY?

3 Ha nonke nexar 8 pa3nnuHbIx 3 | Ha monke nexar 11 pa3nuaHbIx
KHUT. CKOJIBKUMH Pa3IMIHBIMU KHUT. CKOJIBKUMH Pa3INIHbIMU
cnocob0amMu MOKHO crmoco0aMu MOXHO BBIOPATh JIBE KHUTH?
BbIOpaTh JIBE KHUTHU?

4 Ha oxpyxxHOCTH OTMEYEHBI 4 | Ha OKpy>KHOCTH OTMEUYEHBI
touku A, B, C, D n E. Cxonbsko Touku A, B, C, D, E, F u G. Ckojibko
Pa3JIMYHBIX TPEYTOJILHUKOB Pa3IMYHBIX TPEYTOJIbHUKOB
C BEpIIMHAMU B 3TUX TOYKAX MOKHO C BEpIIMHAMU B ATUX TOYKAX MOKHO
COCTaBUThH? COCTaBUThL?

A G A
E F
B B
D C E ¢
D

5 CKONBKUMH Pa3TUYHBIMU CIIOCOOAMHU 5 | CKOTBKUMHU pa3TUYHBIMU CIIOCOOAMH
MO>KHO BBIOPATh JIBYX JI€KYPHBIX MOKHO BBIOPATh 4 KHUTU U3 § KHUT?
u3 24 yueHUKoB?




