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Beenenue

Pabouass terpamp TO MaTemaTtuke Ui CTyaeHToB | kypca cnenmansHocTer 35.02.08
DnexTpuduKaus U aBTOMaTU3alUs CEIbLCKOro xo03sicTBa, 23.02.03 TexHuueckoe oOCTyKUBaHUE U
peMoHT aBToMoOuIbHOTO TpaHcmopra, 20.02.04 Iloxapuas Ge3zomacHocTh, 38.02.01 DxoHOMHKA U
Oyxranrepckuid yder (MO OTpacisiM) COCTaBJICHA B COOTBETCTBHH C JCHCTBYIOIIUMHU PAOOUUMU
IIporpaMMaMH T'OCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJIApTa U MOXET ObITh HCIOJIb30BaHA IS
ayJAUTOPHOM M €aMOCTOATENbHON paboThl OOy4YarOIIMMHUCS, a TAaK)K€ JUIsl BBINOJIHEHHUS JOMAIIHUX
pabot. Terpanbs conepKUT 3aaun peIpoOaYKTUBHOIO, IOMCKOBOTO XapaKkTepa, a Tak XkKe UMeeTcs P
3aja4 IMOBBILIEHHOM CJIO)KHOCTH, pELICHHE KOTOPBIX TpeOyeT ONpeAeiCHHbIX YMEHMH M HaBBIKOB,
KOTOPBIE MOTYT CIIY>KUTh 02301 JUIsl JaTbHEHIIET0 U3y4eHUsI Kypca MaTeMaTHKH.

B nporniecce u3ydenus tem y ctyaeHTOB ¢popmupyrotces odmue komnereHuu (OK):

OK 1. IloHumarp CyniHOCTbh U COLMANBHYIO 3HAYUMOCTh CBOCH OyyIieii mpodeccuu, IposiBIATh
K HEW YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO JESTEIbHOCTb, OIPENENATh METOJIbl U CIIOCOObI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTh U Ka4ECTBO.

OK 3. Pemarp npoOiembl, OLICHHBAaTh PHUCKM U TNPHUHUMATh PELIEHUS B HECTaHJAPTHBIX
CUTYyalUsX.

OK 4. OcymiecTBisTh MOUCK, aHATN3 W OIEHKY MH(pOPMAIMU, HEOOXOAUMOW JUISi MMOCTAHOBKU U
pereHus mpoeCCHOHATBHBIX 33,14, TPO()ECCHOHATIBHOTO U IMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnons3oBath MH(OPMALMOHHO-KOMMYHUKAIIUOHHbIE ~ TEXHOJOTMM  JUId
COBEPIICHCTBOBAHMS MPOPECCHOHATBHON IEATEIIEHOCTH.

OK 6. PaGoTaTh B KOJJIEKTHBE U KOMaHJie, 00eCcTieunBaTh e¢ crioueHue, 3PEeKTUBHO 00MaThCs
C KOJUIEraMH, pyKOBOJICTBOM, IIOTPEOUTEISIMH.

OK 7. CraBuTh LM, MOTHBHPOBATH JEATEIBHOCTh IOJYMHEHHBIX, OPraHU30BBIBATH U
KOHTPOJIMPOBAaTh HUX pabOTy C NPUHATHEM Ha ce0s OTBETCTBEHHOCTH 3a Pe3yJIbTaT BBIIOJIHEHUS
3aJaHuH.

OK 8. CamocrosTenbHO ONpeNeNaTh 3afaud NMpo(eccHOHATbHOTO U JIMYHOCTHOTO DPa3BUTHS,
3aHUMAaThCs CaMOOOPa30BaHNEM, OCO3HAHHO IIAHUPOBATH TOBBIIIICHHE KBATH(PHUKAIINH.

OK 9. BbITh TOTOBBIM K CMEHE TEXHOJIOTUH B IPOPECCHOHATBHON AESITEIbHOCTH.



Tema 1. IloBTOpeHue

IIpakTHyeckas padora

Bapuanr 1
1. Haiitu 3nauenue Boipaxkenus 0,2 « 0,02 « 0,002=
2. Bouncnuts 0,875 « 2 %/7=
3. Breruncnure 3HaueHue Beipaxenus 2,1¢ 3,2 —2,1<1,2 + 1=
4, Breruucnure 3nauenue Beipakenus 0,8 ¢ 3,9 + 0,8 « 6,1 — 2=
5. BrruncinTe 3HaUCHNE BBIPAKECHHS 4’2-;’8 =
6. Brerunciure 8/9 +2/3 ¢ 1,7=
7. Pacronoxure B nopsike Bospacranust: -0,2; (-0,2)% (-0,2)°
8. ConocTaBbTe BHIPAKEHUS U IPUHUMAEMbIe MU 3HAUYCHUS:

BBIPAKEHUMA

AW25 + /0,01 -/36 B) V16 :v/0,01 + v/81 B) (V4 - V16 « V1)?
3HAUYEHUSI

1) 49 2)55 3)-55 4) 4
OTBET
9. 3anuiuuTe HOMEpa BEPHBIX PAaBEHCTB

1) 22%8-32e27=1; 2)5%+25+31.9=8; 3)2%«64_5"1¢25="-3
OTBET

10. Vkaxxute HanOOJIbIIIEE U3 YHUCET:
1) 8 2)V66 3) 2v25
OTBET

11. Haiinure 3HaueHue Boipakerus ab/a-b (b/a —a/b) npu a= V3, b=3-v/3
OTBET

12. B kakoe U3 JaHHBIX BBIPOKCHUI MOXKHO peobdpa3oBaTh npousseneHue (3x-3)(1-3x)
1) 3(1-x)(x-1); 2) -3(x-1)(3x-1); 3) 3(x+1)(1-3x)

13. HaiiTn 3HaueHne BbIpaKeHUs x2-6x+9 npu x=21/7

OTBET




CamMocTosiTeJLHAsE padoTa

Bapuant Ne 2
1. Haiitn 3HaueHue Boipaskerus 30 — 0,8 « (-10)%=
2. Beruncnurs 0,375 ¢ 2 2fq=
3. Haiitu 3Hauerue Boipakerns 45  (o)® — 14 « YYo=
4. Boruucnure 3nauenue Boipakenus 0,2 ¢« 5,9 + 0,2 « 4,1=
S. BbIUHCIUTE ~at =
6. Haiitu 3Hauenue Beipakenuss 0,35 +3/4 « 2=
7. 3Ha4YeHHUE KAKOTO U3 BBIPAKCHUH SIBJISICTCS] YUCIOM PALIMOHATIBHBIM?
1)V5 V20  2)(V5V10)?  3) V36/(V2)?
OTBET
8. VkakuTe HauOoJbIIee U3 unce: V35; 2/, 8: %
OTBET

9. Haifty 3Hauenue Boipaxenns (2-¢)° — c(c+4), npu ¢ = - 1/8

OTBET

10. B xakoe U3 JaHHBIX BBIPAKECHUI MOXKHO ITpeoOpa3oBath mpousBeaeHue (6x-2)(x-3)
1) 2 (3x-2)(x-3) 2) -2(3x-1)(3-x) 3) -2(1-3x)(3-x)

OTBET

11. HaiiTu 3Ha4eHHE BBIPAKEHUS x% -10x +25, ecin X=51/2

OTBET

JloManiHee 3ajaHue

1. CoheperarenbHblii 6aHK HayuCIAeT Ha cpouHbli BKiag 20% ronoBbIX. Briaguuk MOJ0KUI HA CUET
800 p. Kakas cymma Oyzmer Ha 3TOM CUETE€ 4Yepe3 TOJ, €CIM HUKAKUX ONEpalHii CO CYEeTOM
IPOBOJUTHCA HE OyneT?

1. 960 p. 2. 820 p. 3. 160 p. 4. 1600 p.

2. Paccrostnue ot 3emnu 10 Comnia paBHo 1,5- 10Mm. BBIPA3UTE ITO PACCTOSIHUE B MUJUIMMETPAX.




1)1,5:10%; 2)1,5-10 3)1,5:-10%; 4)1,5-10%,

3. Urobbl mepeBecTy 3HaYeHKE TeMnepaTyphl o mkane Lensens (1°C ) B mxany ®apenreiira (1°F )
o _ 3 .
MOJIB3YIOTCS (hOpPMYIIOH F=18C+32 preCc— rpanycel Llenbcus, F — rpagycst @apenreiira.
Kakas Temneparypa 1o mkane dapeHreiiTa cooTBeTcTByeT 3 1o mkane L{enbcus?
. 2
4. U3 pusnueckoit popmynsr F = I”K Beipazure nepemenHyo | (Bce BETMYMHBI IOJI0KUTEIIbHBI).
5. Kakoii 3 cnenyromux KBaJpaTHBIX TPEXWICHOB HENb3s PA3JIOKUTh HA MHOXKHUTEIN?
2 2 a a
1. x»—2x—1 2 x +6x+5 3. x —4x+5 4. x —6x+9




Tema 2. IloBTOpenue

IIpakTHyeckas padora

1. Tlpeobpa3zyiiTe B MHOTOYJICH BBIPAKCHHE 3e(e+2)—(3+¢)°=

(b u) I
2. Ymupoctute BelpakeHue 4 b b—a=

2+2x
3. Ilpu kaKoM 3HAUYE€HUU X BBIPAKECHUE v
X

HE UMeeT cMbIcaa?

1) 2; 2) -2; 3) -1; 4)0.

b*+5b
4. Coxparute apoGs b —25 =

5. Pasioxunre Ha MHOXKHTEIH X- - Y - 2X - 2y=
x—2 2

6. Pemmre ypaBnenue X — | 3,

7. Pemure ypaBHEHHE X =2x+8,

8. Pemmmre ypaBHeHue Sx+3(—1 —-T:] = —8x— 38

9. MoTopHas JIo/IKa TPOIIa 0 TEYCHUIO peKH 15 KM U BepHyJIach 00paTHO, 3aTPaTUB HAa OOpPATHBIHI
nyTh Ha 40 MunHyT Gosbiie. CKkopocTh TeueHUs peku 3 KM/4. IIycTh X KM/4 — cOOCTBEHHasi CKOPOCTb
nonku. Kakoe u3 ypaBHEHUI COOTBETCTBYET YCIOBHIO 3a7aun’?

N B2 B B2 g B By B By
x—3 x+3 3 X+3 X—3 3 x-3 x+3 x-3 x+3
OTBET
3xtdy=2
10.  PemuTe cuctemy ypaBHEHUI x—y=3
2
11. Berurcinute KOOpIMHATHI TOUEK TIepecedeH s mapadonasr Y — X — Sxy npsimoit ¥ = X+ 16,




CamMocTosiTeJLHAsE padoTa

xt+yv=23

)
" Jv—x =9
Pemute cuctemy ypaBHEHUIH - .

Pewmre HepaBenctgo — ¢ T Ix+ 60 > (x+6)°

2-3x<8§,

PeI_HI/ITC CUCTEMY HepaBeHCTB
5x+6 > 6ux.

Oyukuus 3aaana GopMyIioi F4X3+2X2- 5x -15. Haitnute 3HaueHue QyHKIUU TpU X=-2.

JloManiHee 3aJaHue

Pemnre HepaBeHcTBO 6X — 4(X — 2)< 4x + 16.

Pemmre HepaBenctBo (3 —2x)(x —5)< 0.

8x—-9 _ x*
3. Pemmre HepaBeHCTBO >—.
5 3
I
b1 =—
by—4 " b, Haitmure b
4. TlocnenoBaTenbHOCTD 331aHa YCIOBUSAMH D1 = n. Haiinure £4.
5. Haiigute cyMMy ceMH MEpBBIX WIEHOB FeOMeTpHUEcKoi mporpeccuu 4; §;... .




Tema 3. Tpuronomerpnyeckue GyHKIMH YMCJI0BOr0 APryMeHTa

JanoMHu!

EnuHn4Has OKpyXKHOCTb
Ay

__--—@_

/ 1

/ 2 YeTeepTL

f
™180%)

\1 ’2:: (360") X

Qf“ﬂ. | 4 wnepry

.\\-- -1
’” (2707




sin

tg
VE
B | n 1
NT -1 V3 902 3 V3
| 1 ctg
2N vvs gn 9
E 2 2 [3
an 2 ’
T 2 2
4 ‘ 1
® N R a1
6
n 17 ,
180 W ¥ 1 o 4 “2330'
¥ ) o | : cos
2 g 2
1 1 |
i 2 NEA ™
¢ % A T (U
sn < n
4an 5N
3 $3n £ 7 ’ V3
27017
- 2 o 2 2 (o) i o) (o) (e i o (o) (=) i ) o)
clR|9 |8 |8 |8 |2 |8 |e8|R|R|IX|R|R|= |88
[
™ ™ bis T 2 3T S i S 4T 3T o 7m | 11w
0 — — — = R — — It — —_ —_— —_— —_ — _— 2w
6 4 3 2 3 4 6 6 4 3 2 3 < 6
1 = i 3 = 1 1 2 3 i 2 1
Slo | 2 |8 1 | B2 2| o || 88 1 [ ¥ 2 o
2 2 2 2 2 2 2 2 2 2 2 2
n 3 2 1 1 2 3 3 2 1 1 2 3
o] 1 R I o | 2| M2 V3| q | B Y3 2| o Sl I I
= 2 2 2 2 2 2 2 2 2 2 2 2
o ] = = 43 ] = = V3
2lo | X1 | B - |31 |2 o[ 1|3 - |-vB] 1| 0
3 3 3 3
=] = VE] VE] = = VE] VE] =
= — | 43 1 —= 0 | —=—=| -1 | 43| — | 3 1 = 0 [ 2| -1 | 43| —
= 3 3 3 3

1. Beruuciure:

1
- ctg
2
o cos(~2) +1a (-5) -ta(- 3
B) cos 1110°=

r) tg 585°=

T T 1 T . o_
)1)3008; - g, + Scig- +sin 90°=

N—

e) tg (-30°) - ctg(—g + cos(—m)=

) sin 1500°=

10




3) ctg 930°=

I
=
A
K
AN
@)
a

. . 2
2. Haiigute sin o, eciix COS o = -

o - 1 T
Hatinure cos o, eciu Sin o, = S H 0<ac< >

sin 130°+ sin 110°
cos 130°+cos 110°

3. HaiinuTe 3Ha4eHNE BBIPAKCHHUS:

sin 145°—sin 125°
Cc0s 145°— cos 125°

Haitnure 3HaueHue BbIpaKeHUs:

1-sin* a

4. YIIpOoCTUTE BEIPAKEHHUE:
p p sin? a -(1+ sin? a)

YHpocTute BhIpaxkeHue: 3cos’a + . -224

tg2a+1

CamocrogTeabHas padora

Bapmuanr 1

1. Beruucaure:
a)tg < +4ctg 7 - sin30° + % cos 90°=

. T T T\ _
6) sin(—3) -cos( ) + (5=
B) c0s 1845°=
r) ctg 1320°=
2. Haiinure tg o, eciu COS o = —% I/I%SOLSTE

€c0s 185°+ cos 115°
sin 185°+sin 115°

3. Halinute 3HaueHNe BBIpaKEHUS:

sina 1+cosa
4. YrpocTuTe BbIpaKeHHUE: +—
1+cosa sina

11



Bapuanr 2

1. Beruuciure:

a) sinm + 2c0s 7 - tg 45° + § ctg30°=

6) tg (~Z) +ctg (=Z) - cos(~ %)=

B) cos 1140°=

r) tg 570°=

2. Haiigure ctg o, ecmu Sina == u 0<a <

ut | =
N

sin 290°+ sin 50°

3. HaiimuTe 3Ha4eHNE BBIPAYKCHHS:
€0s 290°— cos 50°

ctga—-tga tg a

4.YupocTure BbIpaKeHHE: , ,
cosa—sina sina

JloMmaniHee 3a1aHue

1. Haiitu paguanuyro Mepy yria:
V4

:I.?)SO — T e T s pao
180
18 = % 587 _ .,
180 180
540 :L :—ﬂ.: ..... pao
180 180

2. Haiitu rpagycHylo Mepy yriia, BRIPQKEHHOTO B paJHaHax:

T 180 180 5z 180 57

—— pao — — )" = —02100— ao — — )" = —D:....o
TP ET U STY/ 6= ) =)

T 180 ~,, 180, . z _180' o
%pa()—(7'2—0) —(20) = ieaes 3pa()—(—ﬂ_ ) = teaes

12



Tema 4. OcHoBHBIE (GOPMYJIBI TPUTOHOMETPUH
3anomuu!

OCHOBHOE TPUTOHOMETPHYECKOE CBOICTBO

snlntoosfn=1 = snfe=1-cosc
cost g =1-sin’ @
S COoS e
o= —— cloft = ——
Cos & S o
= lga-clon =1
dm l .
l+tgie= — ltetgia= —
COS™ & S
DOopMyJIbI CI10KEHUS
sin(a + f) = sinacosf + cosasinf
sin(e — f) = sinacosff —cosasinf
cos(a + B) = cosacos f —sinasinf
cos(a — ) =cosacos ff +sinasinf
tga+t T
tg(ct~:-ﬁ)2%,a,ﬂ,(c¢+ﬂ)¢§+nn,nel
! s tgax —tg B T 7
tg(a—p _1+tga-tgﬁ'“'ﬁ'(a_ﬂ)r2 Fn,n €

dopmynbl ABOMHOrO yria

g2 = 2smla)cos(a)

sin(2a)= &%
tgo+1
coglo = cogtu — sin“a = 2cosa— 1 =1 — 2sin’a

ol
cos(2e)= %‘ﬁ

13



®opmy.Jibl IOJJIOBUHHOTO aPTyMEHTAa

2% l—cosx 2% l—cosx
s _— — P —
2 2 2 l4cosx
2% 14+cosx 2% l4cosx
cogt —=—— ——— gt —=——
2 2 2 l—rcosx
x s X 1—cosx
g —= =—
2 l4cosx st X
x sin X 1+cosx
cig—= = .
2 l-cosx sl X

(I)OpMyJIbI CYMMBI 1 Pa3HOCTH

Sinc+ SinB = ZSEHQZ’BCOSQ;’B;

Sina—anﬁzZCosa;'Bana_’B;

2
Cosa+Cosﬁ:2C03a;ﬁCosa;'B;
Cosa—Cosﬁ:—ZSina;ﬁSina;’B;
Si
Iga+tgﬁ:—m(a+5) ;
Cosa Cosfs
Sin(o —
ctga—ctgﬁ:M.
CosaCosp
DopMyJibl IPUBEICHUSA
Aprymenr i
DyaRITHA 3 3
m T T n
-5 % -ﬁ-—!—cr, nt—a n+ o -5 -§-+u 2n—a
sin ¢ COoS8 o COS @ 8in o —sina | —cosa | —cosa | —sina
cos ¢ 8in o —sing | —co8a | —cos o | —sinow sin « co8 o
tgt ctg @ —ctga | —tga tg ctg o —ctga | —tga
ctgt tg —tga | —ctg ctg o tg o —tga | —ctg @

14




IIpakTH4yeckasi padora

1. Bermcius: 3sin = +2cos = -tg i
6 6 3

sin73°%cos17° - cos73%sinl7°=

cos150°=

sin240°=

2. Yupoctuts: (1-sina)-(1+sino)=

1,

cos’ o
1+tg°a

1+ctg’a

ctg(%—a)—tg(;z+a)+sin(37”—a) _

cos(z + )

sin(?’;+a) 9 +a)

g2z —a) sin(z+a)

sin(z —a) + cos(% +a)+ctg(r —a)

3
tg(== —
9( 5 @)
. 5 . o T
sin“(z+a)+sin“(=+a) 3 _
ety -a)~
3z 2
cos(— + &)
2
CamMocTosiTeJIbHas padoTa
sin 2«

1. Yopocturs:

(sin @ +cosar)® -1

sin 12° ¢ cos 18° + sin 18° » cos 12°=

sin 65° ¢ sin 55° + cos 65° ¢ cos 55°=

sin4,25¢cos 1,11 —sin 1,11 ¢ cos 4,25=

sin 3/, « sin ¥/ — c0s ¥/, « cos /p1-

sin a-sin (o + B) + cos a-cos (o + B)=

2. Boruuciurs: sinl05° - sin75°=

15



c0s105° + cos165°=

JloMaIHss padoTa

. 87 11z 297 . Ar 1
S|n?-ctg?+cosT-tg—+—+7

BbIUUCIIUTS: 3 6 =

16



Tema S. BBeageHue noHATHSA JUHUM CHHYCA, KOCUHYCA,

TaHreHca u Koranrenca. Illocrpoenue rpagpuxkon

dyHkua y = Sinx, eé cBoiicrBa u rpadpuk
3anomun!

OCHOBHBIE CBOHCTBA:

OOacThb onpe/eNeHns: — MHOKECTBO R BceX JIeHCTBUTENBHBIX YUCET,
MHOXkeCTBO 3HaYCHHI — 0Tpe30kK[-1;1];

®OyHkus y=SINX — MeproIuIecKas ¢ mepuooM 27, T.e. Sin(x+2m)=sinx
®dyukimsa y=Sinx - HeyéTHas, T.¢.Sin(-x)=-sinx

Oynkuums y=sinx:

V4 V4
BO3pacTaeT Ha OTPe3Kax {— E + 27n; E + Zﬂn} neZ

yOBIBaeT Ha OTpe3Kax {% + 27, 3?7[ + 27Zﬂ:|, neZ

DOyHKIHs y=SINX MPUHAMACT

T
Haubonbiiee 3nauenue, paBHoe 1, npu XZE +2m,ne’Z

V4
Hauwmensiiee 3HaueHue, pasHoe —1, mpu XZ-E +2m,ne’Z

3HaveHHe paBHOE HYIIIO, U X= 7N, N € Z

DyHKuMA y = COSX, €€ CBOMCTBA U rpauk
3anomuu!

OCHOBHBIE CBOMCTBA:

OO6nacTp ornpeeneHuss — MHOXKECTBO R Bcex JIeHCTBUTENBHBIX YHCEIT;
MHosxecTBO 3Ha4YeHuit — oTpe3ok[-1;1];

OyHKIUSA y=COSX — NEPUOINUEcKas C IEPUOAOM 2T, T.€. COS(X+2m)=COSX
®dyHKIUsA y=COSX 4ETHas, T.e.COS(-X)=COSX

17



@yHKIUA y=COSX:
BO3PACTACT Ha OTpe3Kax [— 7 + 27n;2zn)n € Z
yOBbIBaeT Ha OTPE3KAX [27zn; T+ 27zn], neZ

@OyHKIUS y=COSX IPUHUMAET
HaubGonpiiee 3Hauenue, pasuoe 1, mpu x=27n,Nn € Z

Haumenbiuee 3Hauenue, paBuoe —1, npu x=7z +22m,Nn € Z

T
3HaueHue paBHOE HYIIIO, IIPU X=E +m,ne’

dOyukuus y = tgx, eé coiicrBa u rpaguk

3anomHau!

OcCHOBHbIC CBOHCTBA:

. Vs
OO0nacTh onpeneIeHIs] — MHOKECTBO R BCeX ACHCTBUTEIBHBIX YHUCEN, KPOME YUCEIT E +2mnelZ;

MHOKeCTBO 3HaYeHHI — MHOXKECTBO R Bcex IeHCTBUTENLHBIX YHCEIT,
Oyukuus y=tgx — nepuoandeckas ¢ mepuoJom 7, T.e. tg(x+m)=tgx
®Oynknus y=tgx Heu€THas, T.e.tg(-x)=-tgx

e
tex >0 nopu xE[:ﬂ:n,—+:ﬂ:m], ne l
Oyukuus y=tgx Bo3zpacraet ( yObIBaeT) Ha MHTEpBajax g ,

T
tgx <0 mpu xE[—§+:Im,:Im],nEZ

OyHKIMs y=tgX IpUHUMAET 3HAYEHUE PABHOE HYJIIO, IIPU X=7MN,N € Z

v

18



Dyuknua y = ctgx, eé cpoiicrBa u rpaguk
3anomuu!

OCHOBHbIE CBOHCTBA:
OO6nacTh onpeneeHusl — MHOKECTBO R BceX AEMCTBUTENBHBIX YHUCEN, KpoMe uucen zn,Ne Z;

MHOXeCTBO 3HAYEHUI — MHOKECTBO R BceX IMeMCTBUTENBHBIX YHCEIL,
Oyukuus y=ctgx — nepuogudeckas ¢ nepuojoMm m, T.e. ctg(x+m)=tgx
dynkuus y=ctgx HeuérHas, T.e.tg(-x)=-tgx

Oyukuus y=ctgx Bo3pacraer (yObIBaeT) Ha MHTEpBalaX

T T
ctgx =0 mpu ;{E[:Im, §+:I1:?2],?EEZ ctgx <0 mopH xe[—§+ﬂ:}z, :Im], ne X

OyHKuMs y=ctgX NpUHUMAET 3HaYEHHE PaBHOE HYJIIO, IPU X=7N,N € Z

y=cgx

IIpakTH4yeckass padoTa

3ananue 1:11300pa3uth rpaduk GyHKImu y=2+SinX; y=2sinx; y=sinx-1; y=sinx+3

3aganue 2: M300pa3uth rpaduk GyHKIMH y=COSX-1; y=C0SX+1; y=Ccosx-2; y=0.5cosx
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1 . .
3aganue 3. Onpenenure, seiusercs i pyukuus f (X) = COS X _EX4 YETHOM WM HEYETHOM?

o o o . X
3aganne 4. Haiiiute HauMEHBIIUH TOJNOXUTENBHBIM mepuox ¢GyHKmuH y = 3sin T

3ananme 5. B onHOI cucreme koopauHaT noctpoiire rpaduku GpyHkuuit y =Cos X, y =C0s X — 3. s
Kax 101 U3 QyHKIMHA yKakuTe 00JacTh OonpeieeHus 1 00JacTh 3HaYeHU.

- 3 o o
3amanne 6. Onpenenure, sisercst au pyakius T (X) =SINX—4x”  yernoit wim HeueTHOI?

3apanme 7. Hailiaure HauMeHbIIMH TONOXKUTENbHBIM mepuon ¢yHkuuu y = 4tg 3x.

3ananmne 8. B ogHoii cucteme KoopauHAT mocTpoiite rpaduku GyHkuumit y =sin X, y =3sin X. J{ns
Kax/101 13 QyHKIMIA yKakuTe 006J1acTh ONpeieeHust 1 00JacTh 3HaYeHU.
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3apganue 9. B onHOIl cucteme koopauHaT nmoctpoiite rpaduku GyHKIuM Y =ctg X, y =Ctg X +2. Jlns
KaX/101 13 QyHKIMIA yKakuTe 007acTh OnpeesieHus 1 001acTh 3HAUCHHIH.

JloMalnHsas padora

3aganme 1. B ogHO# cucteme KoopauHAT mocTpoiite rpadukn QyHKIUE Y =C0S X, y =4C€0S X. s
KaX10# 13 QyHKIMA yKakuTe 007acTh onpeeseHus 1 001acTh 3HaYeHHUH

3ananme 2. B oqHOii cucteMe KOOpAMHAT moCTpoiite rpaduku GyHkuumit y =sin X, y =3sin X. {ns
Kax 101 13 QyHKIMA ykakuTe 00J1acTh OnpeeseHns U 00JacTb 3HaYeHU I
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Tema 6. UccnenoBanmne pyHKIuii.
Cxema uccienoBanusi QyHKuui

3anomun!

Jluneiinas GyHKIuS - 3T0 QyHKIUS BUaa: y =kx +b

X

I'paduk GyHKIMHK y = X° Ha3bIBacTCS KyOHUUecKas napaboia:

22



IIpeoOpa3zoBanus rpa¢ukoB pyHKIMiA

OO0muii BUg

IIpeoOpa3zoBanust

GyHkumnu

Ilapannenvuslit nepenoc zpaguxa 6001b ocu abcyucc na | b | eounuy

y=f(x—b) |Bopaso, eciu b > 0;
BJIEBO, eciii b < 0.

y =f(x + b)

BIIEBO, eciiu b > 0;
BITIpaBo, eciu b < 0.

y=f(x) + m

Ilapannenvuslit nepenoc cpaguxa 60016 ocu opouHam Ha | m | eounuy

BBepx, ecii M > 0,
BHH3, eciii M < 0.

‘Ompaofcenue epaghuka

CUMMCTPUYIHOC OTPAKCHUC Fpa(bI/IKa OTHOCHUTCIIBHO OCH op()unam.

y=1f(=x)

y=—1(x)

CUMMETPUYHOE OTpaXkeHHe TpaduKa OTHOCUTEIBHO OCH adcyucc.

‘Cofcamue u pacmsasicenue zpaguxa

y = f(kx)

ITpu k > 1 — cxxarue rpaduka k ocu opauHar B K pas,
npu 0 <k < 1 — pactsbkeHue rpaduka OT OCH OpJHHAT B K pa3s.

y = kf(x)

ITpu k > 1 — pactspkenue rpaduka ot ocu aderucce B K pas,
npu 0 <k < 1 — ckxarue rpaduka k ocu abdcrmcc B K pa3s.

‘Hpeoﬁpa;*oeanuﬂ epaghuxa c mooynem

y=11(x) |

ITpwu f(x) > 0 — rpaduk ocraércs 6e3 U3MEHEHHUH,
npu f(X) < 0 — rpaguk CMMMETPUYHO OTPaXKAETCSI OTHOCUTEIBHO OCH aOCIIHCC.

y=f(x1)

IMpu x>0 — rpaduk ocraércs 0e3 U3MEHEHHUH,

npu X < 0 — rpaduk CUMMETPUYHO OTPAXKAETCS OTHOCUTENILHO OCH OpAMHAT.
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Cxema uccnegoBaHus PyHKUUU

1. Hantm obnactb onpegeneHnsa hyHKUUK;

2. Wccnepoatb CbYHKU,MlO Ha YeTHOCTb, HEYEeTHOCTb,
nepnoanNyHoOCTb,

3. Hawntu Toukm nepeceveHns rpacpuka pyHKUMN C
OCAMU KOOPAUHAT;

4. WNccnepgoaTb hyHKLMIO HA MOHOTOHHOCTb, TO €CTb
HaTU NPOMEXYTKM BO3pacTaHUAa U yObIBaHUSA

hyHKUMN;
5. HanTu Toukn aKCTpeMmyma U 3KCTpemMarnbHble
3Ha4YeHNA PYHKLUMM;

6. [MocTpouTtb rpachuk hyHKUMN.

IIpakTH4yeckasi padora

3aganue 1. Ykaxure o0nactu onpeaencHuss QyHKIIHA:

1
1y= ;

x> -9’
2) y =sin 2x.
1

W=

3aganue 2. Haiigute Hynu (KOpHH) QYHKIIHIA:
1)y=x*-9x;
2) y =sin 2x;

3ananme 3. Ykaxure, Kakue U3 HIKCTIPUBEICHHBIX (DYHKIIUH SBISIOTCS: a) YSTHBIMU; 0) HEYSTHBIMU:
1)y=x®-9x;
2) y = x> —5x* +6X;

3aganue 4. Hailigute nepuoasl QyHKINN:

1)y =+/3sin (ZX +%j;

3 T
2)y=25co8 —x+—|;
)y (2 12)

7 T
3) y=15tg| —x—— |,
)y g(10 4)
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CamocTosiTeJibHAsI padoTa

3aganue 1. Uccnenyiite pynkuuu no rpaduky (ycTHO):

3aganmue 2. [IpoBeaure 1o 00IIel cxeMe UCClleoBaHNe KaXKI0H 13 PYHKIMIA U TTOCTpoiiTe ee Tpaduk
f(x)=5—-2x

f(x) =3—2x —x?
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f(x) =3x-2

JloMalHsas padoTa

3aganue 1. [IpoBenure mo oOmIei cxeMe uccleA0BaHNe KAKA0N U3 QYHKIU:
f(x) =x*—-3x+2

fe)=_-
fx)=x3-1
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Tema /. O0paTHbIe TPUTOHOMETPUYECKHE (PYHKIMHU

3anomun!

1 APKCUHYC, APKKOCUHYC,
APKTAHIEHC
N APKKOTAHIEHC

vlb

ANTTEPA w MAYANA AMAITIA

v =sinx Y =COosX
1

il o RN B e ™ S
% x "\_lx

-1

t =arcsina t =arccosa

ApxcuHycom uucna @ ApKKOCHHYCOM SMcna d
HA3ILIBAATCA TAKOEe YUCNO HA3bLIBAETCA TAKOE YWCNO

te ['%;%t].wosi)lt=a te [0; t], wocost =a

t=arctga 1t=arcb

Apkranrescom uncna @ ApKKOTaHreHcoM Yucna @
Ma3ILIBAETCH TAKOS YMCNO HA3bLIBAETCA TAKOE YUCIIO

te (—%: -12;) wrofgt =a te (0; ), uro ctgt=a

CBsi3p MEX]ly TPUTOHOMETPUYECCKIUMH (DYHKIIUSIMH:

sin30° = 1 = 30° =arcsin 1 arccos E =60° AN
2 2 2
sin90° =1 = 90" =arcsinl  5rccos (_1) —180° mm
2 r
aresih—>-= 45" nmm 2 arccos0=90° WIn
arcsin0=0
o T o T
arctgl=45"  wm 1 arcctgl=45"  wm "
arctg\/§ =60° wu % arcctg\/§ =30° wn %

27
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tg (arctgx) = x ctg (arcctgx) = x

, 2
tg (arcsin x) = X ctg (arcsin x) = 1-x
1— x? X
\J1-x? X
tg (arccos x) = ctg (arccos x) =
X 1—x?
1 1
tg (arcctgx) = < ctg (arctgx) = ”
Onepanum ¢ 00paTHLIMH TPHTOHOMETPHYECKUMH (PYHKIMSIMM
sin(arcsin x) = x cos (arccos x) =
sin(arccos x) = y1- x> cos (arcsin x) = V1- x*
. X 1
sin(arctgx) = cos(arctgx) =
1+ X2 1+ X2
i 1 X
sin (arcctgx ) = cos (arcctgx ) =
1+ X2 1+ X2

IIpakTH4yeckasi padora

1) YeMy paBHBI YIJIBL:

arcsin% arctg/3 arcsin(-0,76) arctg (-2)
NE)
arccos > arcctgl arccos(—0,326) arcctg (-0,45)
2) OO6nacth omnpeneneHust GyHKIUI:
arcsin x arctgx
arccos X arcctgx

3) YemMy paBHBI:
arcsin(-x)  arctg (—x)

arccos(—x)  arcctg (—x)
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CamocTogTeabHass padoTa

. 3akonuuTe peuieHue:
LT T 27r+7r

arcsinl+ arcsm—2 =4+
2 2 4 2 4 4 4

4 arcsin(-%)-z arcsin0=4-(- %)—2-o=. -

3arcsm£-2arcsm( 1)= -3.Z (= )—3—7[ 27 _ 37[+7z:.....
2 4 4 2 4

1 1, 7z
arcsin— - arcsin(- = )=—- Y

5 ( 2) 5 (-
Il. Boruuciurs.
1) 2 arcsin£+3 arcsin (-1 )=

2 2

.1 .
2) arcsin— -4 arcsinl=
NG
3) 5 arcsin(-%)+ arcsin(-1)=
4) arcsin0+ arcsin(-1)+ arcsin(-% )+ arcsin(-gﬁarcsin gz

I1l1. BpInogHUTE 10 aHAJIOTUH:

z_3

N
sin(arcsin —) sin=—=-=
2 3 2

tg(2 arcsin —) tg(2- —) tg—_\/_

arcsin(sin 2? )=[cBoiicTBO3 arcsin(sina)=0]= 2?7[

sin(arcsin72):

tg(4 arcsin g )=

arcsin(2sin %):

JlomaniHsas padora

3aganue 1. Haiiqure ommoOKy:
(6
arccos (-ﬁ)+3arcsin(-1) > +3-n= o + A + 18z _ 257
2 6 6 1 6 6 6

arcsin(cos(arcsin(% tg( % )))=arcsin(cos(arcsi n(% -1))=arcsin (cos(arcsin % ))= arcsin(cos % )= arcsin %

=7
6
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Tema 8. Pemienne npocreiiiiux TPUMroHOMeTPHYECKUX YPABHEHMIt

3anomumn!
Ypasnenue Oowee Yacmmuuie cnyuau

peutenue =-1 a=0 a=1
sinx=a, | x=(-1)arcsina+zn | x=-=+2m X=mm x=7+2m
a|<1 2
COSX=a, 6 | x==arccosa+2zn | X=z+2m x="m X =27
a<1 2
tgx=a X=arctga+m |- 7. m X =7 Zem
ae(—oo;oo) 4
Cth:a, X:arCCtga-I—ﬂn X:3£+ﬂn x=£+7m X:%"'ﬂn
ae(—oo;oo) 4 2

IIpakTH4yeckasi padora

1. Pemmre ypaBHEHUS:

. 3
Slnng

. 2
Slnng

s:inx—l
T2

NS

sinx=—

sinx=0

COS X = —

@

COSX = ——

COSX_l
T2
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cosx=1

sinf=1
2 2
-1
t93=%
tgx =3
x__1
C9;=-7
ctgx=0
x__V3
CoS T =~

CamocrosTeaLHass padoTa

3aganue 1. Pemnte TpuroHoMeTpuuecKe ypaBHEHHUS:
cosx=0

cosng
2
sinx=1
sinx=——
. 1
sin X =-=
2
_ V3
th—?
tgx=—3
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JloMalmHss padora

3aganue 1. Peminte TpUroHoMeTpU4ECKUE YpaBHEHMUS:

tg(x + g) =-1.
ctg(x — g) =1
cos(x + E) :g
-2

3aganue 2 (cJI0KHBIH ypoBeHb). Pemnte TpUroHoMeTpruueckue ypaBHeHUs, TPUMEHUB (POPMYIIbI
MIPUBE/ICHUSA:

tg(X- x)=V3
)5
cos (3+ x)=-1
ctg (5 x) =1
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Tema 9. PerieHue TPUTOHOMETPHYECKUX HEPABEHCTB

3anomuu!
Bua HepapeHcTBa MHOMECTBO peleHnii HepaBeHcTea
sinx>a(|al<1) x (arcsin a + 2nn, 1 - arcsin a + 2nn), nZ
sinx<a(|al<1) x (-rc - arcsin a + 2ntn, arcsin a + 2nn), nZ
cosx>a(lal<1) X (-arccos a + 2rtn, arccos a + 2nn), nZ
cosx<a(lal<1) x (arccos a + 2ntn, 2m - arccos a + 2nn), nZ
tgx >a x (arctg a + itn, t/2 + ntn), nZ
tgx<a x (-1t/2 + tn, arctg a + ntn), nZ
ctgx > a x (rtn, arcctg a + tn), nZ
ctgx<a x (arcctg a + ntn, 1t + 1tn), nZ

TpuroHomeTpuyecKkue HEPABEHCTBA MOTYT OBITh pEIIEHbl MO CIEAYIOIIEMY 00IeMy
NpaBUITY.
Haiiti obnacte gonmyctuMbix 3HaueHui HeusBectHoi (O/13).
3amucath COOTBETCTBYIOIIEE YpaBHEHHE, 3aMEHHUB 3HAK HEPABEHCTBA 3HAKOM PaBEHCTBA.
Pemmte ypaBHEHUE, TOTyYEHHOE B MPEIBIYIIEM ITYHKTE.
Ha uncnosoii ocu otmetuts OJ13, KopHsAMHU ypaBHeHUs pa3outb O3 Ha NPOMEKYTKHU.

o s wnN e

Ha xaxnoM unTepBasne BIOpaTh 0HY NPOOHYIO TOUKY U MOJCTaBUTh €€ B UICXOJAHOE
HepaBeHCTBO. Eciin HepaBeHCTBO BBIMOJHSAETCS, TO JaHHBIN MHTEPBAJI HEOOXOUMO BKIIOUUTh
B OTBET. ECili HEPAaBEHCTBO HE BBINOJIHAETCS, TO MHTEPBAJ CIEAYET UCKIIOYUTD U3
paccMOTpPEHHSI.

6. Caenatb 0TOOp XapaKTEepHBIX JJIsl HEPABEHCTBA TOUYEK — KOPHEH ypaBHEHUS U KOHIIOB
npoMexyTkoB O/13. Eciu ncxomHOe HEPaBEHCTBO HECTPOIO€, TO KOPHHU YPABHEHUS CIIEyET
3amnMcarh B OTBET, B IPOTUBHOM cilydae — oTOpocuThb. KoHipl npomexytkoB OJ13

IIPOBEPUTH MOACTAHOBKOM B HCXO/AHOE HEpaBeHCTBO. [loxos11e U3 HUX BKIOYUTD B

OTBET.

IIpakTH4yeckass padoTa

IIpumep 1:Pemmnts TPUrOHOMETPUUECKOE HEPABEHCTBO:
1

sin = B —.
2
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Pewenue
Hapucyem TpUrOHOMETPHUYECKYI0 OKPYKHOCTb M OTMETUM Ha HEU
1

5
TOYKH, JJIA KOTOPBIX OpJAUHATa HPCBOCXOAUT

Jst X O [0; 2] perieHueM JaHHOTO HEpaBEHCTBA OyayT
SIcHO TakKe, YTO €ClId HEKOTOPOEe YHUCIO X OyAeT OTIMYaThCs OT
neF,

KaKOFO-HI/I6y,Z[B YUClIia U3 YKAa3aHHOI'O HHTCpPBAJIa HA 2nn, TO Sin
1
5
X Takke OyneT He MEHblIe CnepoBarenbHO, K KOHLAM
ne L
HalJEHHOIO OTPE3Ka PELEHUs] HY)KHO MPOCTO J100aBUThH 27N, rie OKoHYAaTENbHO, MOITYYaeM,
T &3 T -5
BEE|— biv e |,
& g nef
4TO pCHICHUSAMUA UCXOJHOT'O HCPABCHCTBA 6YILYT BCC rac
£ £3 5m "3
EE|— T T |,
8 8 neEdf
Omeem. rue
TpHrDHOMETpH'-IECI{l-‘IE HepaBeHCTBA
. ' h ¥
sint<0,5 sint >
1
6 8 <]
X
Qy \
21tn-—76“<t<%+21tn; nez 2,”-....%5 t5—56“+2nn; nef
b4 ¥
sint>-0,5 sint £
1
/}R ) \
Fi. s I a
6 -05 "% - —56“ \_/ 3
5 T
2xn-Z<t<fZi2nn; nez 2an-TE g ts-g+2an; neZ

3apanue 1: Pemnts TpUroHOMETpUYECKUE HEPABEHCTBA:
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javascript:changeDecision(document.all.decision1,%20document.all.decisionname1)

—25inx<\/§

—2C0SX < \/5

cost > —

cost< ——

cost > =
3

cost < ——
2

tgt >3

1
tgt <

tgt < —1

, 3
sint < —g
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CamocTosiTebHAsE padoTa

3aganue 1. PeluuTh TpUroHOMETPUYECKHE HEPABEHCTBA:
. X V3
sin=-< ——
2 2

tg5x > 1

VZsinG+2) = 1

2cos(4x — g) > /3

cos(% + %) = ?

cos3x > —?

JloMaInHss padoTa

3ananue 1. Pemmre HepaBeHCTBa:

x
iz [TE+§]+IE@

. 1
sinx > -3
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cos (Zx —%) = -

Sl

sin2x > g

2sin? (;—C)

IA
N| =
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Tema 10. C10o:kHBIC TPUTOHOMETPUYECKHE YPABHEHMUS,

HEPABCHCTBA, CUCTEMbI

3anomuu!

Bun ypaBuenus Cooco0 pemienus
asin’x + bsinx + ¢ = 0, 3amMeHa nepeMeHHor Ha Sinx =t
atg?x + btgx + ¢ = 0 um tgx = t umM cos x = t, Aanblie
acos®x + bcosx +c =0 peliaeM Kak cTaHAapTHOE

KBaJpaTHOE ypaBHEHUE

atgx + bctgx +c =0 1
9 9 ctgx = —
tgx
asinx + bcosx = 0 Jlenum o0e yacTu ypaBHEHUS Ha

Sinx WIA COS X, NOJIy4UM
atgx +b =0

asin?x + bsinxcosx + ccos?x = 0 | Jlenum o0e yacTu ypaBHEHHUs Ha
sin?x umu cos? x, MOJIy4UM
atg?x + btgx + ¢ = 0 wwm
actg®x + bctgx +c =0

OcTanbpHBIE YpaBHCHHUA PCIIAKOTCAd C€ IMMOMOIIBKO TPUTOHOMCTPHUYICCKUX
hopmyn

IIpakTuuyeckas padora

1. Pemmre ypaBHeHUS:
2sin’x +sinx —1=0

4c0s’x +8cosx +3 =0

2. Haiinure ommoOKy 1 pemmTe 10 KOHIA ypaBHEHHE:

tg’x — 10tgx + 21 =0

Pewenue: permaem kBaipaTHOE YpaBHEHHE OTHOCUTENIBHO (pyHKINHU tgX .
IlycTe tgx =t, Torma
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t> -10t+21=0
D=100-84=16
10+4

= ; =7, t,=3
o= 4=Ti g

3. Pemmtp ypaBHEHUS:

sin®x + 2sinx = 0

2cos®x —3cosx =0

2sin’x —3sinx —2 =0

sin2x + 2cos2x =0

CamocTosTeabLHass padoTa

Bapmuanr 1

Pemmte YpaBHCHUE, YIIPOCTUB €I'0 JICBYIO YaCTh:

sin x-cos 2x + cos x'sin 2x =0 .
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Pemmute ypaBHeHue, clieiaB MOJCTAHOBKY:

2c0s°X —cos X — 1 =0.

Pemmre YpaBHCHUE, UCIIOJIB3YA OJHOPOAHOCTD:

7sin?x — 8sin x-cos X + cos?x = 0.

Bapuanr 2
Pemmte ypaBHEeHuUE, yIIPOCTUB €r0 JIEBYIO YaCTh:

C0S 6x-c0S 2X + sin 6x-sin 2x =1

Pemmte YpaBHEHUE, CAACIAaB IIOJACTAHOBKY:

tg?x —3tgx +2=0

Pemnte ypaBHEHME, HCTIONB3YST OTHOPOTHOCTb:

c0s2X — 7sin X-cos X + 6sin®x = 0
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1. PemwuTte HEepaBeHCTBA:

JloMalmHss padora

2sin’x + 3cosx = 0

2cos’x +sinx+1=0

cos?x + 3sinx = 3

4cosx = 4 — sin’x

3tg?x + 2tgx —1 =10

2tg*x +3tgx —2 =0
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—7cos?x + 9sinxcosx — 2sin’x = 0

—cos?x — sinxcosx + 2sin’x = 0

sin2x + 4cos’x—1=0

sin2x —cosx =0
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Tema 11. IlonsiTHe HenPepbIBHOCTH.

Ipupamenne pynkuuu. lipousBoanas pyHkumuu

3anomumu!
lMpupaweHue yHKyuu
u apaymeHma

AX = X = X, - PUpaLieHne aprymeHTa

A = 10 - 1) }
Af) =1 83) - 1)

I'eomeTpuyeckuii CMBICJI IPOU3BOAHOM

npupaljenue
yHKUUM

t ¥y y=Ax

JSx+Ax)

A
Puc. 1
Tadauna npou3BOIHBIX
J(x) ) f(x) f(x)

G 0 sin x cos X

1 | :

; = x—2 COosS X —SsSinx
Jx ' 1gx ‘

2\/; cos” x

xa o 'xa_ll e _sinl"v




Mpaswna ganddepeHumposaHna.

1. (u+v)" ' =u" +v';
2. (uv)' = u'v + uv’;

3 (%)-_ U'V;;v' :
a. (T y=-%

IIpakTH4yeckasi padora

3ananme 1. Halinure npou3BOgHBIE:
4= (ISy=_ 81y s(Ry=_ o= (8= (5=
(13x)=__ ;(x)=_;(C-Wx)'=_ (\/2x)’ = 5 (0lx)=__ ;(-56x)=_ ;(kx)'=_

= Gx=
(3xt+5)= : (5x°+8x-10)'= (x*-x%)= : (3x° — 6x) =

(x3+ 4x1%-1)' =
(x(x+3)) =
(x*-x)(5x-8))'=

5 (7(21)I = (10X4)I = 3 (-1/3)(3)' =

: BxM7x3H2x2+1)'=

: (Xl/2)- =

3

(x+5)(x+7))'=

(x*-2)(x"+4))'=

(/(x+3))'=

(3x)/(2x-1))'=

(6x-9)/(-11x+7))'=

CamocrosTeabLHass padoTa

OrueHkKa 3HaHUHA «3»

O1eHKa 3HaHUH «4»

Orenka 3HaHUH «5»

(4x% — 3x)'=

(2x3-3x%+5x+15)'=

(2x(x*+6))'=

(12x° -6x%)'=

(5x4+3x3-4x2+x8)'=

((7x+3)(8x4))'=

(%X4+\/ 3x2+x)'=

(VexB+15x3-Y 2x2+x8)'=

((3x*-5x+1)(2x+9))'
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((3x+5)/(8x4))'= ((3x°-8)/(2x+4))'= ((7x%-3x+4)/(5x+3))'=
IIDOHSBOHHBK:TDHFOHOM@TDHHGCKHX(bVHKHHﬁ
(2sinx)= ; (X+2c0sx)'= ;
(1/2tgx)'= ; (cosx-tgx)'=
(2tgx-sinx)'= ; (tgx+11) '=
(cosx- sinx) '= ; (Bsinx+2x) '=
(ctgx+2x°) '= : (2sinx+ cosx-3)'=
(tgx +3 cosx)'= o (ssinx+x’) '=
(2cosx-5x*+2x+1) '=
Y CcTaHOBH COOTBETCTBHE
F
{2sinx+3)" -3 sinx-
(4 cosx+x7) sx*+0,3
tgx+7) V3 cos °x
(ctgx+3x'+8)' -3 sinx+18§
(7 sinx-1/7)" -14in ’x +6x
(tgx+ 26in) 125 2x +6
@3y | -4 sinx+2x
Crongy | Leos x
{3 cosx+1I35x)" I 3cosx
(sinx/ cosx)* 2/cos *x +6

JloMaInHss padoTa

1.HaiinguTe npou3BoiHYIO (QYHKIIHIA:
1) f(x)=9x%; 2) f(x)= 7 X7 ; 3) f(x)=8 = ; 4) f(x)=-18/x;

5) f(x)=-54;

6) f(x)=x"* — x™* + 3x° + x> — 9x® +5x;
7) f(x)=2tg X + c0s x— sin X;

8) f(x)=ctg x + x°- /5 ; 9) f(x)=sin x + 3 - 4x; 10) f(x)=x"- (7x + 15);
11) f(x)=(13x - 8)(8 + 7x); 12) f(x)=(cos X —x)- 6x;

1-7x |
5x+4 '

13) f(x)=

Bapuanr 1
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1) 1002 15) 1= 16) 9 =(6x + '

17) f(x)=vx™> + 2x% + 3;18) f(x)z@ - 19)f(X)= sSin5X;

1
x3-2x"

20) f(x):cos(g - 2x) s 21) f(x)=10%° -
2. lana dysxuus f(x)=-3x* + 2x* + 13.
Haiiure £/(-4), £ (3).

Bapuanr 2

1. Haitnure npou3BoaHy O (hyHKIIHIMA:
1) f6)=7x%; 2) 10)=— 2 x™ ; 3) f6)=6~ ; 4) f(x)=16V;
5) f(x)= % 0 6) fF(X)=3x2 — x1 + 4x" + x° = x* +V/3 X;
7) f(x)=ctg x + 2tg X - sin x; 8) f(x)=cos x + X" — 0,5;
9) f(x)=tg x + ; - 6x; 10) f(x)=x®" (6 + 4x);
11) f(x)=(5x - 8)(5 + 9x); 12) f(x)=( x — ctgx)- 3x;

_8x-3 | _4xb— xS+ x | _x7-5
13) f(X)_2+ ' 14) f(X)—T X 15)f(X)—ﬁ X
16) f(x)=(10 - 9x)%; 17) f(x)=vx17 — 3x3 + 9 ;
18)f(x)=—— ; 19) f(x)=tg 7x; 20)f(x)=ctg(% + 4x);
21) f(x)=v15x2 + 3x - 9.
2. Jlana pynxums f(x)= -5x* + 4x% + 15,

Haiigure f'(4), f'(— é)
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Tema 12. KacaTtenbHas k rpaguky QyHKIHMH.

[MpubankeHHbIe BHIYHCICHUS

3anomuun!

IpoHseEonHad B TOYKE ¥ PAEBHA VIIOECMY EospdHIIHEHTY

KFAacaTEMbHo# ¥ rpahuiy GyHEIHA v=—f(¥%) B 3To# TOUKE.

E =vrmoecH xoshhHIIHENT, paBEHEH TAHTEHCY YIOa OpAMOH ©
GChED O3

E=f "{(xp)= too.

y=¥(xg)+¥"(Xg)(x-Xg) - ¥paBPHeHHe KacaTeJIkLH0E

Beonn moyrs denxcomes sdoge oo U n g2 xoopdunarma

LIAGRHISFRCE A FAROHY xﬁ,}: FRO ATHOQESHBEEE  CHOPNCRIE

o ViEI=x Yt

=T @ veroperie a ()= U El=x " iEl= 5 k)

IIpakTH4yeckass padoTa

1. Haiinem yrioBoit ko3¢ dunmeHT kacaTenpbHoOU K rpaduky GyHkimn y=f(X) B Touke ¢ adcruccoin
(x0):

Pemenue: f(x) =x?, Xo=-4

K= f'(x0); f'(x)=2x; f'(x0)=f '(-4)=2-(-4)=-8, T.c. k=-8

1. f(x)=1%, B x0=- 173

2. f(x)= sinx, B xo =13
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3. f(x)=3x%—2x +1, B x0-1

2. Halinem TaHreHc yria kacateabHOU K KpuBou y=1/2 x? ¢ ocbro OX, B TOUKe Xo=1.
Pewenne: tgo=y'(xo); y'x)=(12x)=x; y(x0)=y(1)=1, e tgo=1; o=94
1. y= x? mpu x¢=\322

2. f(x)=13 x°, x0=1

3. Haiinem ypaBHeHue kacaTenbHOU K rpaduky GyHKIUU y=1/3 x?-2 B TOUKe ¢ aGCIICCON Xo=3.
Pemenne: Haxonum ypaBHeHHe KacaTelabHOH y=Yy(Xo)+Y'(X0)(X-Xo)

y(xo)=y(3)= 13 -3%-2=1; y'(x)= (13 x>-2)=243 x; y'(x0)= y'(3)= 23 -3=2 y=1+2(x-3)=1+2x-6=2x-5;
T.€. y=2X-5 — ypaBHEHHE KacaTeIbHOU

A. f(x)=3x%-5x+4, B Xo=1

b. y=12 X*+1, B Xo=2

4. Teno ABMXKETCS MO 3aKOHY S (t)=3t2-5t+8. Haiinem ckopocTh 1 yCKOpEHHE ABUKEHUS TENa, U
BBIUMCIIUTH UX 3HaUeHUs rpu t=1.
Pemrenne: V ()= S' (t)= 6 t-5;

V (1)=6-1-5=1 a= V'(t)=( 6 t-5)'=6
OtBet: V=1, a=6

5. OnpenenanuTh CKOPOCTh M YCKOPEHHUE Teja, ABMKYIIETrocs 1Mo 3akony S(t)= t?+2 B MOMEHT BpEMEHU
t=5:

6. Onpenenuts CKOPOCTh M YCKOPEHHE Tela, ABMKYIIErocs o 3akoHy S(t)= 0,5t3+2t%-7t+11 B MOMeHT
BpeMeHH 1=2:

CamocrogTeabLHas padoTa

9

MartepuanbHas TOYKa ABMXKETCA IO 3aKOHY S(t)=§t2—7t+6(M). B kakoil MOMEHT BpEMEHHM

CKOpOCTh TOUKH OyJer paBHa 12,8 m/c?
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o . . . 3)
Haiitu yrioBoii ko3¢ GuIMEeHT KacaTeabHOH, MPOBEAEHHOM K TpaduKy QyHKIMH Y = 5 x*—3x" +x-2

B TOYKE C abciuccoit X, = —2.

13

MarepuanbHasi TOUKa JABHXKETCs 110 3akoHy S(t) = ?tz —4t +1(m). UeMy paBHA CKOPOCTH B MOMEHT

BpeMeHu 4c¢?

1 . .
VYkaxute adcuuccy Touku rpaduka yHkuuu Yy = 2 X® 4+ 2X —2, B KOTOPOil YIII0BO# KO3 hHUIHEHT

KacaTeJIbHOU, MPOBEAEHHOM K 3TOMY rpaduKy, paBeH -2.

JloMalnusas padora

Haiigute npousBoany0 GyHKIMH: Y = X —6x° +4x+24.

5 .
MarepuainbHas TOUKa ABHXKETCS M0 3aKoHY S(t) = Etz —4t+1(m). B xakoii MOMEHT BpeMEHU

CKOpOCTh TOUKHM Oyzer paBHa 13,5 m/c?

Haiiti yrnoBoii ko3¢ uiineHT kacaTenbHoH, MpoBeIEHHON K rpa@uKy GyHKINUN

y= —% x* +3x% +5Xx—2 B TouKe ¢ aGCIHCCOH X, =—3.

Hatigure mponsBoHy0 QyHKIHH: Y = x?® +4x5 —73x+2.

7
MarepuanbHas TOYKa ABHXKETCS 1O 3aKoHY S(t) = Ets —6t+11(m). YeMy paBHA CKOPOCTH B MOMEHT

BpeMenu t=2c?
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3 . .
VYkaxute adciuccy Touku rpaduka QyHkuuu Yy = 2 x? +5X —2, B KOTOPO#i yrioBoit Ko duImenT

KacaTeJIbHOHU, MPOBEAEHHOH K 3TOMY IpaduKy, paBeH - 4.
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Tema 13. IlpousBoaHas C10KHOH PYHKIMHU

3anomuun!

Ecan ¢pynkuus f umMeeT Npou3BOAHYIO B TOYKE X, a GyHKUMS ¢ UMeeT NPOU3BOJHYIO B TOUKeE
y=f(x), T0 caoxnasa pynkuus h(x)=g(f(x)) Takxe umMeeT NPOU3BOHYIO B TOUKE X:

h'(x)=g'(f(x))-f'(x)

IIpakTH4yeckasi padora

HaiimeM mpou3BOHYO CIIOXKHON (QYHKITUHU:

1.((2x+3)°°)'=2-100(2x+3)?°=200(2x+3)*°

y =(4x-9)7
y=(x3 +2)*?
y= (7-24x)10

y = COSX(5x-9)

y= sinx(7-2x)

KpoccBopa o teme «IIpousBoanas»

9

1.1m| P Q) n 3 B 0 A H A A

1) 3Hak 0003HaUEHUS IEHCTBUS CI0XKEHUS.

2) CymMa JIIMH BCeX CTOPOH MHOTOYTOJIbHUKA.

3) I'eomerpuueckas ¢urypa, cocrosias U3 IByX Jydeil.
4) Tpuronomerpuyeckast GyHKIHS.

5) YacTb npsSMoH, 3aKTI0UEHHAs MEX/Y ABYMS TOUKaMHU.
6) PaBeHcTBO, copepxailliee NepeMeHHYIO.

7) Cotas yacTp uncia.

8) Enwauia namMepeHus yria.
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9) CropoHa npsiMOyroJIbHOTO TPEYTrodbHUKA, JeXKalllasi MPOTUB MPSIMOTO yria.
10)  YacTb OKpYKHOCTH, 3aKIFOUCHHAS MEXY ABYMSI TOUYKAMH.
11)  OaHO U3 OCHOBHBIX HEONPEACIACMbIX TOHIATHH CTEPEOMETPHHU.

CamMocrosiTeJaLHass padoTa

Haiinure nmpousBoaHble:

FXS‘F\/Z

y=3x"7x3-x+1

y=7x3-5x

y=x-x3+7

y=(5x-2)-(4x-1)

y=(5x+2)(4x-1)

y=(7x+5)-(8x-4)

y=(3x%-8)/(2x-4)

y=3C0Sx

y=sin2x

y=1/2 sinx-x°

y=5tgx

y=tg3x

y=3Cc0osx+2

y=2x°-3C05X

Haiitu yrioBoii ko3 puineHT kacaTenpHON B TOUKe ¢ abCIuccoil Xo!

y=7x3-2 1x%+18, npu xo=1

Fx3-2x2+3x-6, npu Xo=-1

y=Sinx+Ccosx, mpu xo=12

Fx2/2+x, pu Xp=1

[Tycte S, mpolineHHBIN TeToM 3a BpeMs t, Beipaxaercs Gopmynoii. OnpeaenTs CKopocTh Tena V.
Brruucnuts 3HaueHNUE CKOPOCTHU TP ONIPECIICHHOM 3HAYCHHH t.

S(t)=2x>-5x*+11x-3, npu t=2
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S(t)=5,5t>-8t+11, mpn t=2

S(t)=t*+2, npu t=10

Haiitu yron, o6pa3oBaHHbIN KacaTeabHOH K IpaduKy GYyHKIIUHA B TOUYKE Xo:

FX6-4X, pu Xo=1

f(x)= -x>-2x*+2, ipu xo=-1

f(x)=10-cosx, npu Xg=3w2

. . " 2 -
Haiitu ypaBHeHue kacatenbHOU K rpaduky GyHKIHUU B TOUke ¢ abcuuccoit xoy=-1/3 x“+4, npu xo=3

y=16 X*+x-3, ipHt X0=3

Fx3-6x2+5, npu xo=1

y=x-x2+3, MIpH Xo=2

JloMaInHss padoTa

3anuimTe ypaBHEHHE KacaTelnbHOM, npoBeaéHHON K rpaduky ¢pyHkuuu f(X) =+ X+3 B Touke ¢

abcuuccoit X, =—2.

. X o
K rpaduky pynkuuu f(X) = 2sin 5 B TOYKE ¢ aOCHUCCON X, = —7 MpOBECHA KacaTelbHasl.

3anummuTe e€ ypaBHEHUE.
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Tema 14. IlppuMeHeHne MPOU3BOAHOM.

[MpubankeHHbIe BHIYHCICHUS

3anomuun!
J1y1s1 BRIYMCIICHUS TPUOJIMYKEHHOTO 3HAYCHHS (PYHKITUU B TOYKEXg UCTIOJIB3YIOTCS (hOPMYJIbI:

y = y(xo) +y'(x0)Ax, re Ax = x — xg

1
V1+AX%’1+EAX

(1+Ax)" =1+ nAx

[lycTb, Hanpumep, TpebyeTcss BLIUHCAHTD NPHONHIKEHHOE 3Hauye-
HHE (QYHKLUHH
f()=x"—2x°+43x*—x+43

B Touke x =2,02. 3Hauenue [ B 6,1u3KoH K 2,02 TouKe xp=2 HaXOAUTCH

nerko: [ (2)=13. I'pacduk [ B OKpeCTHOCTH TOYKH 2 GJH3OK K npsi-

Mol y=[ (xo)+f’ (x0) (x — xo) — KacaTesbHOH K HeMy B TOYKe ¢ alc-

uuccoir 2. Tlostomy [ (2,02)ay (2,02). Umeem [’ (x)=T7x®— 12x°+

+6x—1, F (x0)=F 2)=75u [f(x) =y (x)=13+75-0,02=14,5.
Boluncnenus Ha KanbKyJasitope AawT pe3yabrar [ (2,02) =~ 14,57995.

IIpakTnyeckasi padbora
3ananue 1. Beraucnure ¢ momomipio Gopmyst npuoImKeHHbIC 3HaYeHUsT PyHKIMU T B TOUKax X1 ¥ Xa:

f(x) = x*+ 2x, x; = 2.016, x, = 0.97

f(x) =x5—x2 x; = 1.995, x, = 0.96

fx) =x3—x,x, =3.02,x, =092

f(x) = x% + 3x, x; = 5.04, x, = 1.98
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CamMocTosiTeJLHAsE padoTa
3ananme 1. Borunciaute ¢ moMoIibio GopMys NpHOIMKEHHBIX BEIYUCIICHUI:

tg 44°

cos 61°

sin 31°

ctg 47°

cos(g + 0.04)

sin(g —0.02)

sin(z + 0.03)

tg(S + 0.05)

JloMaInHss padoTa

Bpraucianrn:
1,002100

0,995

1103200
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0,9982°

1,00

25,01

0,997

1089 4

4,0016
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Tema 15. UccienoBanue GyHKIMA ¢ IOMOIIbIO TPOU3BOIHOM

JanoMHu!

Cxema uccnegosaHus oyHKLuu

1. Hawtm o6nactb onpeaenerns thyHKLmW;

2. WcenepoBatb (yHKUMIO HA YETHOCTb, HEYETHOCTS,
NepyoANYHOCTb;

3. Hawntu Toukm nepeceyenms rpacmka hyHKLmM ¢
0CAMM KOOpAMHAT;

4. WccnepoBaTb (hyHKUMIO HA MOHOTOHHOCTb, TO ECThb
HaWTU NPOMEXYTKIN BO3pacTaHus 1 yobiBaHWUs

(bYHKLM,
5. HaWTu TOUKM 3KCTpEMyMa U 3KCTpemasbHble
3HAYEHUS (hYHKLWK,

6. lMocTpouTb rpachmk thyHKUMW.

MpyvmeHeHWMe MPOMIBOAHOWM K MCcreAoBaHMKo chyHKLMA

OdocTaTourbIF MNPUM3IHaK BO3IpacTaHMA Heobxoaumbie yocrnosBuA
{(vEbiBaHMA) cOyHKLIMIK CYLUeCTEOBaHMA 3KCTpeMyMa
Y 4 ¥ 4 f'(b} =0
y=fx) . .
. =f{ %
f(x)> 0 | fi{x}=0 : ¥ {x)
1 o |
! 0 . b N‘
/0 \\;./ 23 H
f'{a)=0

AdocTaTo4YHbIe YCINOBWMA CYLEeCTBOBaAHMA 3KCTPpeMyMa
L

f{x) HeNpepbIBHA B T.Xg U Xgq

. f(x) > 0
f(x)> 0 U
|
Xg- TOHKA MaKCHMMYymMa 1 Xoq

x
X gq - TOUKA MUHHUMYMA = / ¥o \_:/

y=f{x)
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IIpakTH4yeckasi padora

y = x3 — 3x?
1. vy = E,1 . mMHCTOUIEH.
2.0 =32 — éx.
£}
Flay= 1 F{x)HE CYIECTEVET:
3xd — 6x =0, TAKHUY ¥ HET.
Axix — 2)=10,
2x=0x — 2=10,
r=0x=2
4.70x) + . - .
n ! | >

/ 0 \ 2 /v x
57— D=3 1¥ - &6(- N=3+6=9 +
FM=3+12 - f+1=3 - 6= -3 —
FiZ3=3 « 32 —§ « 3=27 - 18=9 +
6 Ffixy=0 e +
Fixy=0,te — =~a
Oteer. Bospactaer Ha (—oo,0)U(2; + o)
YheeaeT Ha (0,2).
3aganme 1. Hailigure mpoMexxyTKu Bo3pacTaHus U yObIBaHUS ()yHKIIHIA:

f(x) = 3—%x

flx) =—x?>+2x—-3

f(x) =4x-5

f(x) =5x?—-3x+1
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3ananue 2. Haiinure kputuueckue TOUKA QyHKITUH:

f(x) =4 —2x + 7x*

f(x) =1+ cos2x

f(x) = x — 2sinx

f(x) =4x—x—

CamocrosTeabLHass padoTa

3ananme 1. Haiiti mpoMexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIMI:

fxX) =x3+3x2—-9x+1

f(x) =2+9x +3x2—x3

f(x) = 4x3 — 1.5x*
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f(x) = x* — 2x?

3ananme 2. Haiigure xputnueckue Touku pyHkipn. Onpenenure, Kakue U3 HUX SBISIOTCS TOUYKaMHU
MaKCUMyMa, a KaKhe — TOUKaMU MUHUMYyMa!

f(x) =5+ 12x — x?

f(x) =9+ 8x% —x*

f(x) =2x3+3x? -4

flx) = %x“ — x?

3ananme 3. Mccnenyiite QyHk1Mio 1 noctpoiire ee rpaduk

f(x) =x*—2x+8

f(x) =—x?>+5x+4
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f(x) =2x-3

fx)=x+2

JloMaInHss padoTa
3aganue 1. lccnenyiite QpyHkuuio Ha Bo3pacTaHue, yObIBaHHE U dKcTpeMyMhbl. [loctpoiite rpaduk

GyHKIUH:

1
flx) = Ex‘* — 8x?
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fx) =2x —%x3

f(x) = 4x? — x*

f(x) = 5x3 — 3x°
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Tema 16. IlepBooOpa3Has

3anomun!

IMepBooopasnoii Gpyuxiuu f(X) HaseBacrcs dynxmms F(X), s KOTOPOH BBIIOIHIETCS TOXIECCTBO

F'(x) = f(x)

Tadauna nepBooopa3sHLIX

PVHKIHA IlepeooOpasHeie DVHRKIHA ITepeooOpazHbie
a ax+C a LA
Ina
x*1
x?, p»-1 +C sinx —cosx+C
p+1
3-, x>0 Inx+C CoSX sinx +C
X
1 1
—, x<0 In(-x)+C 3 tgx+C
X cos® X
e e +C - 12 —ctgx+C
sin” x

IIpakTHyeckas padora

1. HaiiguTe mepBooOpa3HyO ISl CIEAYIOMUX HyHKIINN:

A) f(x) =3
B) f(x) = 8
B) f(x) =

) f(x) =2-x*+ 3x7

1

A) (x) =

A)f(x) =

cos?x

E) f(x) = (4x — 5)?
XK) f(x) = sin( g — 6x)

2

3

B) f(x) = x°

1

B) f(x) = —

x6

I f(x)= x°+8x3 —+/5
J) f(X) =4 + sinx
E) f(x) = (2 — 7x)*

K) f(x) =

1

in2(4x—-"
sin?(4x 3
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2. Haiinure mepBooOpasHyto s CIenyomux GyHKIWHA, TPOXOAAIIYI0 Yepe3 TOUKy M:
A) f(x) = 3x?% - 8x3 +5, M(-2; 10)

B) f(x) = -8 cos x, M(g; 5)

B) f(x) = 4x3 + 10x -9, M(3; 15)

6
cos2x

D) = =55 M(35-7)

CamocrosTeabLHass padoTa

3aganue 1. Haiigute nepBooOpa3Hyto ciaenyronmx QyHKIuI:

a)f(x)=3x—1; 6)f(x)=x>+cosx; B)f(x)= %x“ + 5.

3ananme 2. Haiinure nepBooOpasuyro ¢pynkimu f(X) = 3+ 2x— 1, IPOXOJIAILYIO Uepe3 TOUKy A(-
1;10).

3ananmne 3. Haiinure nepBooOpa3Hyto cieayronmx GyHKINI:

2)f(x)=2-x; 6)f(x)=x"-sinx; B)f(x)=2x"-7.

3ananne 4. Haiinire nepsooGpasayro dyskimm f(X) = 4x° - 3x% — 1, npoxozsiyto gepes Touky A(2;-8).
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3aganue 5. Hailigute nepBooOpa3Hble CIEAYIOMUX (YHKITHIA:

f(x) = 5x° — 4x + 8

3

f(x) =

—sinx;

cosZx

f(x) = (7x — 1)1°

3aganue 6. Haiimute mepBooOpa3HbIe CICAYIOMUX (YHKITHIA:

f(x) = 6x° — 2x + 1

2

f(X) = cosx +

sin2 x

f(x) = sin(3x — m)

3ananue 7. Haiiqure nepBooOpasuyro mis Gpyukiuu f(X), mpoxomsinyto depe3 Touky M: f(X) = 4x -

6x% —1, M(3;-8)

3ananue 8. Haiizure reppooGpasuyro muust Gyskuun f(X), npoxomsiyro gepes Touky M: f(x) = 3x% —

8x +7, M(-2;9)

JlomanHss padora

Bapuanr 1
3ananmue 1. Haiigure nepBooOpaznyro st
CIIEAYIOIINX (QYHKIMI:
A) f(x) = - 0,45;
Bb) f(x) = x19;
B) f(x) = —;
) f(x) =4 + 2x° + x?;

) f(X) = ——— V7,

sin? x

E) f(x) = (5x — 6)3;
K) f(x) = cos(% — 5x).

Bapuanr 2
3ananmue 1. Haiigure nepBooOpaznyo s

CIEIYIOMUX (PYHKITHIMA:

A) f(x) =132;
B) f(x) = x11;
B) f(x) = —;

X

I f(x)= —2x +6x°—0,5;
) f(x) = é + cos x;
E) f(x) = (V2 - 6x)";

1
cos2(3x+m)’

xK) f(x) =
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Bapuanr 3
3ananmue 1. Haiigure nepBooOpaznyro s
CIIEAYIOIINX (YHKIUHI, IPOXOASIIYIO Yepe3
TOUuKy M:
A) f(x) = x - 9x2 + 4, M(-4; -20);
B) f(x) = 4 sin x, M(g; 7).

Bapmuanr 4
3ananme 1. Haiinure nepBooOpa3Hyto ams
CIIEAYIOIINX QYHKIUH, TPOXOASILYIO Yepe3 TOUKY
M:
A) f(X) =7 - 6x% +12x3 , M(2; -25);

B) f(X) =—>—, M(="; -5).

in2 x’
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Tema 17. Ili1omaas KpUBOJIMHEHHOM TPaNELMH.

®opmyaa Herorona-Jleitonumna

3anomun!

I'eomeTprYecKHuil CMBICJI ONIPEACJTCHHOr0 HHTErpaJjaa

[Iyctb Ha oTpeske [a,b] sanana HEMpepbiBHAs HEOTpHUIIATeNbHAS QYHKIMS Y = f(x).

KpuBosauneiinoii Tpaneuueil Ha3piBaeTcs (urypa, orpaHudeHHasi cBepxy rpaguxkoM QyHKIuM y =
f(X), cuuzy — ocwro Ox, ciieBa U cripaBa — IPSMBIME X = a 1 X = D.

y

y=f(x)

0 a b g

b
OmnpeneseHHBIN HHTETPAJ I f (X)dX or meorpumarensuoit Gpynkimn Y = f (X) C FEOMETPUYECKON
a

TOYKM 3pEHUs YHUCICHHO pPaBeH IUIOAAM KPUBOJMHEWHOW Tpamneluy, OrPAHMYEHHOM CBEpXY

rpadukom QyHkipn Y = f(X), cuesa un crpaBa — OTpe3KaMM TpsAMBIX X =8 u X =D, camsy —

OTPE3KOM [a, b] ocu Ox.

b
®opmyna Hewrona-JlelGHuua _[ f (x)dx=F(b) — F(a), Pasnocrs F(b)—F(a) npunsro

samuchiBaTh crexytomumM obpasom: F(b) —F(a) = F(X)‘:, I7I€ CUMBOJI ‘z Ha3bIBACTCSl 3HAKOM

JIBOMHOW MOJACTAaHOBKH.

b
Takum 06pa3om, pOpMyJTy MOKHO 3amicaTh B BI/IJIGZI f(x)dx=F (X)‘Z =F(b)-F(a).

Eciu ¢ynkius Y = f(X) #e nmonoxuremsna u HENpepplBHA Ha OTPE3KE [a,b], ro mmomams

KPMBOJIMHEHHOM Tpalelyy, OrpaHuueHHON CHU3Y TpadMKoM naHHOM (yHKuuHu, ceepxy — ockio OX
b

creBa u cripaBa — npaMbiMu X =8 u X =D, Beramcaserca mo popmyne S = —I f (X)dX. B ciyuae
a

CCJIn (bYHKI_II/I}I y = f (X) HCIIPEPBIBHA Ha OTPEC3KE [a, b] 1 MCHACT 3HAK B KOHCYHOM YHCJIC TOYCK,
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TO IUIOMIAAh 3AIITPUXOBAHHOW (UIYpel paBHA anreOpanyeckol CyMMe COOTBETCTBYIOLIMX

c d b
onpezeneHHbIX nHTerpaoB: S = S, + S, + S, = _[ f (x)dx —_[ f (x)dx +I f (x)dx
a c d

A
y

IIpakTH4yeckasi padora

3
MMpumep 1. Beruucauts uHTErpa _[ x*dx..
1

Pemenue. JIns nogsiaTerpanbhont gynkmuu (X)) = X® IpoM3BONBHAA MEPBOOOPa3Has MMeeT BHI
3 3
X 3 3 3 3 5
F(X)ZE.Torﬂa IXZdX:X— :3__1_:9_£:8E
1 3 3 3 3

1

3aganmne 1. Beraucnure:

A) j’(s— 2x)dx

-1

b) j.de
-1

B) | Cosxdx

0N =Ny
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4 dx
XK
: !Coszx
2 5
3
) lSinzx
7

Mpuwmep 2. Haittu miomazns Gurypsl, orpannuennoii maneii Y = 2X — X +8 u ocpio OX .

2 .
Pemenue. I'papukxom dynkuuu Y =2X — X° + 8 spnsgercsa mapabona, BeTBU KOTOPOi HAaNpaBJeHbI
BHU3. Iloctpoum ee (puc.). UroObl ompeAenuTh TMpelenbl HHTETPUPOBAHMSA, HaieM TOYKH

nepecedenus juHuM (mapaGonsl) ¢ ocklo OX  (mpsmoii Y =0). [ns sToro pemaeM cucremy

ypaBHEHUH
y =2Xx—Xx°+8,
y=0.

Momygaem: 2X— x> +8=0 , pemas depes AMCKPHUMHHAHT, momydum, X, =-2, X, =4;

cienoBarenpho, a=—2,b=4.
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-3 /& 10 1 2 3 A\ 5 6 7 8 x
[Tnomans GUIypsl HAXOIUM 110 (GopMyJIe

4 4 4 4 3|4
S = [(2x—x* +8)dx =2 xdx—[x*dx +8[dx = XZ‘: —% +8x’, =
) -2 -2 -2

-2

= (47 —(—2)2)—(‘;3— (_§)3j+(8-4—8~(—2))=(16—4)—(634+§j+(32+16) ==12-24+48=36

(xB. ex.).

3aganme 2. BolumcnuTh muomans (uUrypbl, orpanudenHHoii oceto OX u rpadukoM ¢yHKIHHU

y=X2—2X npu X€[013].

3agaunue 3. Haiiqute mnomanp GUrypsl, orpaHuueHHON TuHUSAME Y=C0SX, =0, X=0, x = %‘

3ananue 4. Haiiure miomans GUrypsl, orpaHmaeHHoi THHASME Y=X° , X+y=6, y=0.
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CaMocTofiTeJILHAS PA00TAa

KpoccBopa no teme «MHTErpa)

1

10

11

12

1. Kak Ha3wiBaeTcst pynkims F(X)?

2. Uro sBnsiercst rpadukoM QyHKIHH y = ax+bh?

3. Camas HU3Kas IIKOJbHAs OLIEHKA.

4. Kaxoif ypok 00bIYHO MPOXOAUT TIepe]T 3a4ETOM?

5. CuHOHUM cJI0Ba ArokuHa?

6. EcTb B Ka)X/10M CIIOBE, Y PaCTEHUsI K1 MOJKET OBITh Y YpaBHEHHSI.
7. YTO MOHO BBIUMCIIUTD IIPH MIOMOILY UHTETpasa?

8. OnHO U3 BaKHEUIIUX MOHATUA MATEMATHKHU.

9. ®opma ypoka, Ha KOTOPOM IIPOBOAUTCS ITPOBEPKA 3HAHU.
10. Hemerkuii ydaeHblIid, B 4eCTh KOTOPOTO Ha3BaHa (opmyIia,
CBSI3BIBAIOIIIAs IJIONIA/ b KPUBOJIMHEHHON Tparenuy 1 UHTerpaJl.
11. MHOXeCTBO TOUEK TUIOCKOCTH ¢ koopauHatamu (X, (X)), rae x mpoOeraer o6jacTh onpeneineHus
¢ynkuu f.

12. CooTBeTcTBHE MEXIy MHOXKEeCTBaMU X U Y, IPU KOTOPOM Ka)KJOMYy 3HAYEHHUIO MHOXECTBa X
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IIOCTAaBJICHO B COOTBETCTBHUEC €CAMHCTBCHHOC 3HAUYCHUC N3 MHOXKECTBA Y, HOCHUT Ha3BaHUC ....

33[{3]-[1/16 1. OTMETHUTB 3HAKOM «1» BCPHBIC BBIYMCIICHUS, 3HAKOM « - » HCBCPHBIC BEIYHCIICHUA.

I 1
a) [X*dx==
! 4

; 1
6) Ixzdx =2=
5 3

4
B) Ixzdx =2X
2

3 2|3
r) j5dx=5i d@op)=b
J 2| "2 2

0

1 X3 1 1 1
XPdx="| ==(1-0)==
H)l 5| =30-0=3

0

3aganme 2. Beraucnure:

a) Js'(1+ 6x—3x2)dx; =

0
0) J'sin xdx ;=
3z

2

3z

2
B) jcosxdx; =
3z

2

r) flz (xz_z B x2_3) dx

1) fon(l + sin?x) dx

cos?3x

z dx
x) Ji
4

JloMamusasa padora

3ananue: IlpoBepbTe CBOM 3HaHUS, 4Yepe3 BBHIMOJHEHHWE TECTOBOTO 3aJaHUs. BepHBI OTBET
MOAYEPKHUTE.
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. Ha xakom purcynke uzobpameHa Gurypa, He SBASIOMASCA KPHBO-
AUHeHNOH Tpaneunein?

2. C nomousio popmynsl Hetotona-JlenGruna spsmcasior:
A. IleprooGpasuyio dyHKimm;

b. [nowans kKpueonuHeiitoi Tpancumws;

B. Uurerpan:

I, lNpoussoanyio.

3. Hafiaure nnomaas 3aITpHXOBaHHON GUTYpPBL.

A0 b. -2. B. L. r.2.

4. Haliaure nnowans guryps:, orpasnienHoi ocsio Ox # napabo-
noly=9-x".

A.18. b.36. B. 72. I". Henb3s BbIUHCITHTS.,
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Tema 18. Ilonsitue crenenu. UppannoHnanbHbie ypaBHEHUs.

Crenenn ¢ PAHOHAJIBbHBLIM IIOKA3aTECJIEM

3anomun!
1. CTeneHk ¢ HATYREARHBIM W UEALIM NOKAIATEASM
a'=a ag"=g+a+...oaaceRneNnz2)
—_
n pea
0 3 T
a’=1| a=+0 H‘“=1r a#z0,neN
2"
2. CTeneHe ¢ ApofHbIM NOKA3aTEAEM
1 o
at=%3g |a=10 at=va™ la*lneNn22),mekZ
3. CeolcTea CTENEHEN
a®™sgt=gmrn ['a'Jr !
a"a"=ag"" \b) .
@) =a" =) =[2)
n Apn Vo al
(b)Y =a’b

CBolicTBa KOpPHEH

. Afab =4/a-1/b.

’\/_—-ﬁ( b0,

3¢, ’\@="‘\.'a (k> 0).
4% Rlg=="/a* (k= 0).
5% 4/ = (Rfa)* (ecan k<0, 10 a5£0).

IIpakTuuyeckas padora

3ananue 1. YCTHBIN CUET MO KapTOUKE:
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g E 5 E ' B
m@)ﬁ 43 64 | 3279 (Jﬂ 303 (ﬁ 16 ¢
’ 4'% (1 1 125_; (1 . 15'% (lj‘% 31—1 (if

9 8 16 27

ARE L 1 L 1 1 1 I

167 | 641 ER EE s R T g43 | 257
STOME [ (2 |CBF [T [(6F | 0F | (3 | (5)
A A A SR NS R A ARENSRS

SHERIGAERERERIERS
3| 62 24 33 (51 |39 23 72|41
NSRS NAS L Ay |y AN S

B (66|66 |6 (6|
g P R ERRE 7 G

a b C d B £ g h

3aganue 2. [IpoBepbTe NpaBUIBLHOCTD BHIYUCICHUI:

J"J_%/_%/_431

YA (NNl NP NS 83 0
v 125 {125 ¥ 5 5

3aganue 3. Peminrte ypaBHEHUS

x2—-5=2

Vx—6=vV4—x
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Vx2—6x+7=-1
CamocTosiTesibHasi padoTa:
| BapuaHT Il Bapuant
a) Vx> -5=2; a)Vx’+1=2;
6) Vx =x-2; 6) Vx =x+2;

B) Vx2 -2 =+/x; B) VxZ+2=+/x;
r) Vvx—-6=+4-x; r) Vvx+6=+4+x;
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JloMalmHss padoTra

Pemienue npuMepoB:

Ilepswiii yposens

1. Jx?+2x+10 =2x-1

2. N17+2x—3x% =x+1;

CNX+17 -7 = 4;

w

4 Nx+T+x-2=9;

5. Vx+1lJvx+6=6;

6. Vxv2—x =2x;

. A5+¥x+3=3;

\]
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8. V18 -3/x+10 =4;

9. Vx—-3=1++x-4;

Bmopotu yposens

1. V225 + x* = x* - 47,

2.Jx*+36=x*-54

3.V2x+1l=+x*-2x+4

4. xz%/x3+x2 —6x+8

5 x+1=%x*+2x% +x
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6\/x—3 =1++Jx—-4
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Tema 19. Iloka3zatenbHast QyHKUMA.
Jlorapugmuueckasi pyHKums.

IHonsitue 00 oOpaTHoii pynkunu. Crenennass GyHKuus

3anomun!

NOKASATEJIbHAS (y = a¥)
n JIOTAPUDGMUYECKAS (y = log, x) OYHKUUK
(a>0,a#1)

Y
y=a* y=log x
(a>1) (a>1)

1

CBOWCTBA

3. MpomexyTxy, Ha xoTopex ¥ > 0
MpomexyTxy, Ha KoTopeX ¥ < 0
4. OyHKuys B03PACTAET

y =log,x = Inx
CBA3b JIOTAPHOMHUYECKOW M NOKASATENLHOW ®YHKUWA

logdb=c=a"=b
a'%” =}
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A AMATTIOA

NMOHATUE
OB OBPATHOUN ®YHKLMUAN
DYyHKUMNA g(x) HaabiBaeTcn obGpartHon
K (PyHKUMM f(x). ecnw ans Bcex X u3 obnactu
3naqenuﬁf(x) BLINONHAETCA f (g(X)) =X.
Ecnu g — obpathasn k f . 'rof— obparnan x g
f v & B3auMHO oBpaTHeL.

PN CesowncTeo: N

ty y=x Fpaduku B3aMMHO

; obparHbix hyHKUMA
CUMMETPUYHbI
OTHOCHUTENLHO
npamon Iy = X

T15PA n HAUA

i

iy = 2{x)

Teopema 05 oOpaTHOW (PyHKUMK:

Ecnwn y =f(X) sospacraer (yObigaeT) Ha HEKOTO-
POM NpPOMeXxyTKe I, TO oHa obGparuma u obparHan
K Hen dbyHKumn y = g(x) TaKxe ABNAeTCH
Bo3pacrawouwen (ydoisaowen)
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CTENEHHAS ®YHKUUS Yy =Xx" (n € Z)

-1; O

Lo ; = X

1 x ' ‘
==y=] 1
y=x {dmn-1) [1:1"‘"‘"

R R

R\{0} R\{0)

[0; + o) R (0; + o) R\{0)

a HETHAH HeYeTHAH HOTHAR HeweTHAR
. Npomexyrxu,
Ha KOTOPBX
ay=>0 ®\{0} {0; +o0) (0; + o)
By <0 = (—o03 0) (~o0; 0)

« Mpomexyrxn
a) sospactams  [0; + o) R (—o0; 0) -
6) yGuisanma (=003 0] 3 (0; +o0) R’\{0}

. Obume TosKm (=15 1), (-=1; 1), (=15 1), (-1; -1),
scex rpaducoa (03 0), (1; 1) (0; 0), (15 1) (1;1) (1;1)

[0; +o0)
[0; +o0)
y HOTHAH neudrnan
. MpomexyTem, Ha KoTopex ¥ > 0 {0; +o0) (0; +o0)
MpoMEXyYTER, Ha KOTOBX Y < O - (~o0; 0)
. MpomMexyTXH BoapacTamma [0; + o) R
MpomexyTen yobmanms = =
. O6ue TOwM BCEX rpaduKos (0; 0}, (15 1) (-1; -1), (0; 0), (1; 1)

IIpakTHuyeckas padora

3aganmue 1. M300pa3uTh cxeMaTH4ecku rpapuk QyHKIUH:
y=3"




y = log,(3x)

y = log,(—3x)

wIN

<
Il
=
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3ananue 2. [Toctpouts rpaduku Gpyukuuu y=log,x, y=log % X

CocraBuM TaOIUIBL:

X 1 1 1 1 2 8
8 4 2
y=log,x -3 -2 -1 0 1 3
X 8 4 2 1 1 1 1
2 4 8
1 -3 -2 -1 0 1 2 3
y=log = x
2
CxeMaTH4HO MOCTPOUM IpauKH:
X 1 X
3apanme 3. [Toctpouts rpaduku GpyHKIuU y=2", y=(§)
CocTtaBuM TaOJIHIIBL:
X -3 -2 -1 0 3
y=2" 1 8

@ |
Al




X -3

1.«
) 8

Y=(E

NP |-

Ml N

| w

CXxeMaTU4HO [TOCTPOUM IpaUKHU:

CamocTogTeJnLHAs padoTa

y=—3*2x

y = logz(4 — 5x)
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JloMaluHsas padora

3ananme 1. Haiftu oOnacte onpenenenus, IpOMEXYTKH BO3pacTaHUs U yObIBaHUS, 001aCTh 3HAUEHUI
¢dyukuuu f(x) = 0,3* — 1. Iloctpoiite ee rpaduk.
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3ananme 2. [Toctpouts rpaduku 0OpaTHEIX TPUTOHOMETPHUECKUX (YHKIIMH
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Tema 20. Pemienne noka3zateibHbIX yPAaBHEHU M HEPABEHCTB

JanoMHu!

METOOLI PELWIEHMA

NMpueepneHne K suay
a ) = 4¢

2*-8*—-3=1
2¥.2%3%=4
24 = 22

4x =2, x=0,5

3ameHa nepemeHHOn

25 -2-5"-15=0
5 =y
y<—-2y—-15=0
y4=5, y,=-3

5*=5; x=1
5“‘ = -3 peweHnn HeT

Buivecenne 3a crkobry
oOLEero MHOXUTEeNs

3*+3%"2 =90
3*+3%.3°=90

3" -(1+9)=90
=9 x=2
Norapuchmuposarne

oGeux YacTten ypasHeHus

3% = 2%

log,(3%) = log,(2*)

x log,3 = x?
x; =0, x;,=log,3

NPOCTEWLUME NOKASATENBHBLIE HEPABEHCTEBA

3 > 1, HepaBeHCTBO
COXPaHAET 3HAK:

x—5=24, x=9

a=>1 y=a*
\ [ i R - J
|
a*< a?’lla*> a® | @’
x<5b I > b | x
3Hak HepaseHCcTBa 3Hak HepaseHcTBa
______CoxpaHsrerca . _MEHRETCRA :
_neumers |
3" *>81 02" *>25
3*-953*

& -G

0,2 < 1, HepaBeHCTBO
MEHAEeT 3HakK:

IIpakTuuyeckas padora

Pemnre ypaBHeHue:

7%72 = 3/49

5x2—2x—1 = 25
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Pemmre HepaBeHcTBA:

05773%* < 4

1 28
(g)x rTTE] +3<0

6x2+2x > 63

Pemure cuctemMy ypaBHEHUI:

(Z12 =12
32V =3

CamocrosTeabLHass padoTa

Pemure YPABHCHUA M HEPABEHCTBA:

2% = 8V
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32X _2'32X—1 _2.32X—2 :1

9.4 _5.4_4=0

4.3 ~6=2.9"-12

JloMalnHsas padora

Pemmmre cucreMbI:

3x-y:i

25

5 64*% =8,
12x+y =2
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Tema 21. Jlorapudmsl 1 uX cBOMCTBA

JanoMHu!

OCHOBHBIE CBOWCTBA JJOTapudMOB

JIOAPHO®MBEI

Norapudmom NonoxuTensHoro Ywcna b no ocuosanwo G
(@ > 0, a # 1) HarpsaeTcH Taxko# nokalaTens crenewm C, 8
KOTOPYIO HAN0 BOIBECTHM YMCNO @, YTOGK NONMYYWTL Yucno b:

log,b = ¢ < a® =b.

CBORCTBA JOrAPHOMOB"

e Ocnosnoe rorapudMmvecKkoe ToxgecTso: a %% =b, b>0

e log,a=1

e log,1=0

o Jlorapudm npomapenenua: log, xy = log | d+log |y, xy >0

e Jlorapndm wacraoro: '03.'5‘ = log.ld-log.lH., -3- >0

e JlorapudM crenen: log, x” = plog,ld, x* >0
log , x” = %log.lz‘, x>0

» Jlorapmdy xopHA: log, d; - -l-log‘ x, x>0
n

e PopMysa NePeXOss K APYIOMY OCHOBAHMIO:
Iog.b--li-‘-‘-e.rn b>0, ¢c>0, e=1
log, a

log b= ,rae b>0, b=1

1
log, a

*) Bo scox npumesennmx dopMynax a > 0, a = 1

IIpakTuuyeckas padora

3aganmne 1. Beraucnure:

A) 22+10g2 5

B) 49875

I') 2logg 2 + loge 9
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H) 510g5 16 -1

E) 810g2 10

X) log: 4 + log: 2
8 8

3) logs 100 - 2logs 2

I/I) 31+log3 8

K) 8110g3 V2

JI) log, 15 — log, 30

M) 4log,, 2 +1og, 9

3anaunue 2. Haiigure o6nacts onpenenenust GyHkimu y = logg (4x — 1).

Haiinute obnacts onpenenenus Gpynkiun y = logi(7 — 2x).
9

Haiinute obnacts onpenenenus Gpynkiwn y = loge(8x + 9).
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3amanmne 3. Haiinure X:

log, x = 3; log, x = -1; log, x = -2; log, | x = -2.

3ananmue 4. Jlopemars, UCTIONb3ys GOPMYIIBL:

1) logi22+ 10g1272=10012(2-72)= l0g12....=.....

2) Iog%75- Iog%B: Iogé(%)z ........

3) log.12- log,15+ log,20= Iogz(%- U R

CamocrogTeabHas padora

3ananue 1. Berauciure:

36Iog6 5 +101—Igz _ 3Iog9 36

3aganue 2. YipocTure Beipakenne A= 9> 0% 4 771002

3aganue 3. YIpocTuTh:

3 logsat+ 6logss- 2logsc

4 logsa- 5logss+7logsc
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logss+ 8logsc+2logsa

3ananue 4. BorunuciuTs:

1log, log, log , 2*°

1
—log, 3+3logg 5
21611095 4 42

3) 36|0965 +1ol—|09102 _8|0g23

JloMalnuss padora

3ananue 1. Berauciure:

A) 410g4 48 -2

B) 2510g5 0,7

B)1g 25 +1g4;

I') log;; 484 - 2log, 2.

3ananue 2. Haiinure obrmacts onpenenenus Gpynkimn y = logg 5(2 — 5x).
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Tema 22. JlorapudmMuyeckue ypaBHeHHs M1 HEPaBeHCTBA

3anomuun!

<_
logax =b

—

a’ = x

x = a® pemrenue norapuGMIUIECKOro ypaBHEHHUS

OCHOBHBIE THITBI .]'IOl"apI/I(bMI/I‘IeCKI/IX HEPAaBCHCTB:
1). log o f(X) >g(x),a>0,a#1

2). log af(x) <g(x),a>0,a #1
3). log af(x) >log ag(x),a>0,a#1
4). colog? ax +cylog ax +¢;>0,c0#0,a>0,a# 1

5). 10g hex f(X) > l0g nx) 9(X)

Pemenne YKa3aHHbIX HCPABCHCTB OCHOBAHO HA CICAYIOIUX YTBCPKICHUAX !

Teopema. Eciin > 1, To HepaBeHCTBO log 4 (X) > 109 4 g(X) paBHOCHIIBHO JIF000# U3 CUCTEM:

f(x) > g(x)
fx)=0
g(x) >0

{f(xl > g(x)
gx) =0

Ecmu 0 < a <1, To HepaBeHCTBO log 5 f(X) > 109 2 g(X) paBHOCHIBHO JTF000# U3 CHCTEM:
fx)<gXx)
fx)>0
gx)>0

{f (x) <g(x)
fx)>0

Teopema. Hepasenctso log ny) f(X) > log h(Xr) 2(X) paBHOCHIIHO COBOKYITHOCTU CHCTEM:
0<h(x)<1

flx) <g)
L f(x)>0
( h(x)>1
f(x)>gx)
L g(x)>0

e

s

Teopema. Hepasenctro log 4 f(X) > g(X), 8> 1paBHOCHIBHO HepaBeHCTBY f(X) > a%™, mpu 0<a<1-
cHCTeMe
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{f (x) > a?™
fx)>0

Teopema. Hepasenctso log 4 f(X) <g(X), > 1paBHOCHILHO cCHUCTEME
{f (x) < a?™
fx)>0

npu 0< a < 1 — HepasencTBy f(x) < a%%.

Teopema. ITycts a>0, a#1, x1>0, x,>0 Ecnu 10g,x1>10g.x2, TO
1) mpu a>1 x1>X; (3HaK COXpaHsIEM)
2) npu 0<a<l x1<x, (3HaK MEHsEM)

HNnaue:
log.f(x)>b
a>1 O<a<1
L L
f(x)>a" f(x)<a”
3HaK COXpaHsiICM 3HAK MCHAECM

IIpakTH4yeckasi padora

Pemmre norapupmMudeckne ypaBHEHU:

A)logi(12 — 2x) = —2;
6

B) log,(x? + 3x) = log,(x? + 3)

B) lg?x —3lgx +2 = 0.
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A)logi(12 — 4x) = —3;
4

B) logo(x? + 5x) = loge(x? + 1)

B) 2lg?x —51gx — 7 = 0.

A) logi(6 — 5x) = —4;
3

B) loge(x? + 4x) = loge(x? + 11);

B) 3lg®x —51gx + 2 = 0.

A)logi(6 —x) = —5;

B) logg(x? + 2x) = logg(x? — 8)

B) 5lg%x + 41gx — 1 = 0.
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Pemmre norapudmuueckrue HepaBeHCTBRA:

A)log;(5x —4) = 2;

B) logg 4(12x + 2) < log 4(10x + 16)

A)logys(x —4) > 1;

b) log,(5x — 9) < log,(3x+ 1).

A)log,(3x —4) < 3;

B) log:(8 — x) > log1(4 — 2x).
3 3

A)logi(x —3) < —1;
4
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B) log; 5(6 — x) = log; 5(4 — 3x)

CamocrosiTeJaLHAasE padoTa

Pemmts norapudmuueckue ypaBHEHUS:

loge(3x+15)=2

l0g4(2x-6)=3

log : (8x-12)=-2

logs(3x-2)=0

logs(5x-1)=2

logs(3x+1)=2
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loga(x*-6x+17)=2

logs(x*-11x+43)=2

(log,x)*+8 log,x-9=0

(10g3x)%-5 logsx+4=0

Pemnts norapudmuueckre HepaBeHCTBA:

loga(3x-4)>5

logs(8x-3)>1

logy/s (9-3x)<-2
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JloMalmHss padora

Pemmts norapudmuueckue ypaBHeHUs U HEPABEHCTBA!

logs(x*+2x-6)=2

logs(x*+2x+17)=2

loga(x2-3x+4)=3

(logex)?-3loggx+2=0

(log,x)*+5log,x-6=0

(10gsx)-5 logsx+6=0

logs(x-1)<2
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l0go 2(2-x)>-1

|Ogo‘3(2X+5)Z |Ogo‘3(X+ 1 )

logs(x*+7x-5)> 1

lg(x*+2x+2)<1
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Tema 23. IIpon3BoaHas nNoka3aTejabHOI

u Jorapugmuyeckoin pynkuuu. YucJo e

JanmoMHu!

j 1) ®yHKkuma y =e p.udxbepe-uuupyeua Ha R,
npuyem y' = (e')' =¢

2) Oynkuma Y = a’ AuchdepeHumpyema Ha R,
npusen (@) =a'lna (Inx=logex -
HaTypanbHbIn norapmpu)

( ax), = (( ebw)x) L ( exlml H eth . ln a= ax lna

3) NepsoobpasHan dyHkumu 1f = a‘waR-

pyHKUMA F (x) =_a
Ina

!

(ln x] = i

IIpakTH4yeckass padoTa

Hadaure no tTabnHuam HaTypaJbHbLIX JorapudmoB (HJIH C no-
MOULBLIO KaNbKyAsiTOpa):

a) In3, In 5,6, In 1,7; 6) In8; In17; In 1,3;

B) In 2, In 35, In 1,4; r) In7, In23, In 1,5.
HahinuTe NpoH3BOOHYIO KaXao# H3 pyHKuuit (538—539).
a) y=—4e*+5; 6) y=2x+3e™ %;

B) y=3——;—e‘; r) y=—>5e *—x2.

S e % pag

HanHuiHTe ypaBHEeHH€ KacaTeNbHOH K rpaduky GyHKUHH | B
Touke c abcuHcco#t xg:

a) f(x)=e™*, xo=0; 6) [ (x)=3", xo=1;

B) f(x)=¢€", xo=0; r) f(x)=2"* xo=1.
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Hadigure o6umii BUA nepBooObpasHbiX ANs1 (PYyHKUHH:
a) [()=5¢% 6) [()=2-3% B) [()=4% 1) ()= +1.

BbluuciauTe HHTErpaJ:

1 1 1 2
a) {05%dx; 6) (edx; ) | 2%dx; 1) S‘3de.
(4] 0 —2 i
2

Haifinure npousBoaHyio KapoH u3 dynkuuin (549—550).

a) y=1In(2+4 3x); 6) y=logos x4 sin x;
B) y=In (1 4 5x); r) y=Ilg x—cos x.
a) y=x*logax; 6) y=1%;

B) y=xIn x; r) y=p—.
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Hadfnute o6uufi BHA nepBoo6pasHbIX AJS QYyHKUHH:
2
a) f(x)—7x+l » 6) f(x)—'__x+5;

B) f(x)=x+—2- r) f(x)=——

HanuuikTe ypaBHEHHE KacaTeJIbHOH K rpaduky QyHKUHH f B Tou-
Ke Cc abCuHuCcCCOo¥ xg, €CJIH:

a) f(x)=In(x+1), xo=0; 6) f(x)=lgx+4+2, xo=1;

B) f(x)= r) f(x)=log2
Bboiuncsivre HHTErpaJi:

e 3
3)3—2‘3‘36) S T B S'dT S)Sxd—f-l'

CamocrosTeabLHass padoTa

Haiigure mponsBoaHy0 QyHKIINU:

a) y=5+e™; 6)y:2"—g; 8) y=Inx+eé*; 2) y=3log, x —e’
X

Haiinure 3HaueHne npousBoaHoi Gpyukuun y =4x-e* B Touke X, =1.

Hanummre ypaBHeHHe KacaTelabHOM K rpaguky QyHKIUU f (X) =3INX—2X B rouke ¢ aGeumccoit

x, =1
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Haiigure npon3BoaHy0 QYHKIINH:

a) y=2e" +x° 6)y=3x+§; 6) yzlng—ex; 2) y=e*-8log, x
X

Haiinure mpou3BoaHy0 QYHKIIUN:

2x

a) y=5"+sinx; 6) y=—x-e7; 6)y=10"+¢™"

Hanumre ypaBHenue kacatenbHoOW K rpaduky dynkmum f(X)=4e¢ " —3 B Touke c abcuuccoit

x,=0.

JloMaInHss padoTa

1 BapuanT

1. a) Nana pynxmus f(x)=e*cosx. Haiinure f'(x),f’(0).
6) Mlana dymxiis f(x)= = In(-2X). Haiimure £(x), (- 3).
2. Berauciute mwiomaap GUrypsl, OorpaHMYeHHON JHHUAMA y=¢*, y = 1, X = 2.

3. Uccrnenyiite dpynkimro f(X)= 2xInx.
2 BapuaHT

1. a) Mana pynxmus f(x)=e*sinx. Haiioure f(x),f(0).

6) Jlana pymxuns f(x)= = In(-3x). Haiimre £(x), (- 2).

2. Boruncnute miuomaas GUrypbl, OrpaHU4eHHON TUHUSAMU Y= %, y=1,x=4.
3. Uccrnenyiite gpynkuuio f(x)= xe”.
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3 BapuaHT

1. a) Jlana pynxuus f(x)=e* +x>°. Haitaure f(X),(0).
6) Jlana ynxuns f(x)= In(x* + 1) — 4%, Haiigure £(x), (5).
2. Beruucnute miomaas GUrypsl, OrpaHMuCHHON JTMHUSAMUA y=\/X ,y=1,x=09.

3. Uccnenyiite pynxuuo f(x)= x%e>.
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