y=a%a>1
y=a*,0<a<]




ConepxaHue

e IlongTe pyHknuu y = a*

e IlpyuMeHeHME MOKA3ATEJbHOU (DYHKIIMH

e CBONCTBA NOKA3ATEJAbHOU PYHKIUHA

e ' paduk nokazareJbHOM QYHKIIUU

e Iloka3areJabHbIC YPABHECHUSA

e [loka3aTrejabHbIE HEPABCHCTBA




[ToHATHME NOKA3AaTeAbHOU CPYHKLIMH

PYHKLUMIO BUAC
y=a,raea#l,a>0

HA3bIBAIOT

MOKA3ATEeAbHOU CPYHKLUEHU




Moka3zaTeAbHAss PYHKLUSA HAOCTO UCNOAb3YEeTCS NpU | 4
ONUCAHUU PA3AUYHbIX OU3UYECKUX NPOLLECCOB

1) Hanpumep, B TEOPUN MEXMIAQHETHbIX MYTELLECTBMM PELLIAETCSH
304040 0O OnpeAeAeHMM MACChI TOMAMBA, HEODXOAMMOIO AAS
TOro, 4Tobbl MPUAQTL PAKETE HYXXHYIO CKOPOCTbh V. DT macca M
3AQBMCUT OT MACChHI M CAOMOM PAKETHLI (6€3 TOMAMBA) M OT CKOPOCTU
V., C KOTOPOM TrPOAYKTbl TOPEHMS BbITEKAKT M3 PAKETHOrO
ABUIrATEAS. ECAM  HE  YYUTbIBATL COMPOTMBAEHUE  BO3AYXA MU
MNPUTIXKEHME 3EMAM, TO MACCA
TOMAMBA OMPEAENIETCS
ADOPMYAOU:

M = m(e"/V°-1) (cbopmyaa K.3.
LIOAKOBCKOIO).

Hanpumep, AAS TOro 4Ttobsl
paketa ¢ maccoum 1,51 umeaa
ckopoctb  8000m/c, Haao
B34Tb rnpumepHo 80T TONAMBA.




MNokasaTeAbHass PYHKLMSA HOCTO UCMOAb3yeTCH Npu | 4
ONMUCAHUU PA3ANYHDbIX PU3MHECKUX NPOLLECCOB

2) POAMOQKTMBHBIM PACMNAA BELLECTBA 3AAAETCI POPMYAOU
m =m (1/2)"'°, rAe m u m_-macca paaMoaKTHBHOIO BELLECTBA
B MOMEHT BpeMeHU t 1 B HQYAAbHbIM MOMEHT BpemeHn t=0; T -
NepuoA MOAYPACNAAQ (MPOMEXYTOK BPEMEHM, 30 KOTOPbIN
NepBOHAYAABHOE KOAMYECTBO BELLIECTBA YMEHbLLLIQETCS BABOE).

Korad pQAMOQKTUBHOE
BELLIECTBO PACMAAQETCH,
ero KOAMYECTBO
YMEHbLLIQETCH.

Hepes3 HeKoTOpOE BPpEMS
OCTAETCSI MOAOBMHA
NepBOHAYAABHOIO
KOAMYECTBA BELLIECTBA.
Hem BoAbLLIE MEPUOA
MOAYPACMIAAQ, TEM
MEANEHHEE

PAcCriaaAaeTcs BelLlieCriBO.

McxoaHoe Konm4ecTeo pagMoakTUBHOroO BellecTsa

Ocranacbk nonosuHa

Geuecmaa

Ocranacb YerBepTb

Ocranacb BocbMas 4acTb

Ocranach LwecTHaguaras 4actb

Konuwecmeo paduoakmuenozo

Bpena 6 nepuodax
> noxypachaod

© 000 «Kupunn u Medogum»



MokasaTeAbHAA PYHKLLUA YOCTO UCMOAb3YETCS NPU | 4
ONMUCAHUU PA3ANYHDbIX PU3MHECKUX NPOLLECCOB

3) MBMEeHEHNE ATMOCOEPHOITO AOBAEHMSA P B 3AQBUMCHUMMOCTHU
OT BbICOTbI h HOA YODOBHEM MOPS OMMUCLIBAETCS QOQOPMYAOU P

= p_+ d“ rae p_ — aTMOCGhEPHOE AGBAEHME HOA YPOBHEM
MOPS, A — HEKOTOPAS MOCTOSHHAS.

baporpad meTeopoAornieckum NMoroaHasa ctaHuus Oregon
AQHEepPOMUAHbBIU Scientific



Moka3zaTeAbHAs PYHKLUA HOCTO UCMOAb3yeTCS NpU | 4
ONUCAHUU PA3AUYHbIX OU3UYECKUX NPOLLECCOB
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CBoOMCTBA NOKA3ATEAbHOU PYHKUMM ¥y =a*, a# 1, a>0

1. Dfy) = (- +=),
E(y) = (0; +).
2. a) Hyaeun He umeer;
6) To4Yka nepecevyeHus ¢ ochto opamHAT (0; 1),
T. k. y(0)=a’=1.
3. a)llpma>1 goyHKUMS BO3PACTAET HA R;
6) npm 0 <a < | dpyHKUMI yObIBOET HA R.

Hu yeTtHasa AOYHKLMS, HM HEYETHAA.
He orpaHmyeHa CBepxy, OrpAHUYEeHA CHM3Y.
He umeet H1 HaQMOOAbLLIETO, HU HOMMEHbLLLIETO 3HQYEHMUM.

% %
qQr-gm=qgh—m y=ax' 0 y=ax'
(On.)mzonm <ax<] a>1
(ab)" =a"- b" —_—

(a:b)"=a":b" 0

HenpepbiBHA. BbIMyKAQ BHUS.

o N S KN

al-gn=gh*tm




Fpachuk NoKa3aTeAbHOU hyHKLUMU
y=a,a#l,a>0

y=a*,a>1]

yA

Xy

y=a%,0<a<]

yA

xY




CBOMCTBA CPABHEHUSA BbIPOXXEHUU BUAQ a*, a# 1, a >0

Ecam 0O <a <1 wuama>1, TOPABEHCTBO A" = O° CMNPABEAAMBO
TOFAQ U TOABKO TOTAQ, KOTAQ I = 8.

Ecrm0O<a<l, 10
a) HePABEHCTBO O* > | CrpABEAAMBO & X <0,
6) HepaBeHCTBO a* < | cripaBeaArBoO < X > (.

Ecama >1, 10
a) HEPABEHCTBO O* > | CNpPABEAAMBO < X > (0;
6) HepaBeHCTBO a* < | crpaBeaArBo < x < (.

Ecama>1, 10
a) HepaseHcTo a'™ > a"¥ cnpaseaamBo < f(x) > h(x);
6) HepaseHcTBo a'¥ < a"™ crnpaseasmso < f(x) < h(x).

EcnmO<a<], 10
a) HepaseHcTso a'¥ > a"¥ cnpasearmBo < f(x) < h(x);
6) HepaseHcTBo a'¥ < a"™¥ cnpasearmso < f(x) > h(x). | ¢




Moka3aTeAbHbIe YPABHEHUS

YpasueHus euaa a'® =a"™ rpea#1,a>0
HA3bIBAIOT MOKA3ATEAbHbIMU YPABHEHUSIMHU

af(x) — ah(x)

0
f(x) = h(x)

MeToAbl peLleHUs NOKA3ATEeAbHbIX YPOBHEHUMN:
1.  PYHKUMOHAABHO-TPAOUYECKMU METOA.

2. MeToA YPABHUBAHMSA MOKA3ATEAEM.

3. MeTtoa BBeAEHUS HOBOU MEPEMEHHOM.




lMoka3aTeAbHblie ypaBHeHUsA. [Ipumepsl

Mpumep 1

22X—4 _ 64
22x—4 _ 26
2X -4 =6
X =5
oTBeT

. 5

Mpumep 2

(lj2x3,5 B _I—
3 v3

1\X35 N0
s s
2x —3,5=0,5

X =2
OrBer : 2

Mpumep 3

5x2—3x _ 53x—8

x> —-3x =3x -8
X —-6x+8=0

X, =

’

2 4




NMokasaTeAbHble ypaBHeHUA. [pumepsi

Mpumep 4
0 2X—0,5
' =5.0,04*7
J5

GJXM .505 _ g5 [

1

25

50505 _ g .(5—2)“2

5—X . 51—2X+4

5—X — 55—2X

—X =5-2x

XxX=5
orBer

e

-

Mpumep 5
4* +2*1 24 =0
(22) +2.2* -24 =0
@ F+2.2¢-24=0
[lyctb 2° =t, rge t >0 Torpa
t? +2t-24 =0
t, =-6,
L‘z =4
t, =-6 He yg —eT ycnoBuro t >0
BepHemcsi K ucxogHou rnepemMeHHou
2* =4
X =2
OrBer : 2

| 4



NMokasaTeAbHble ypaBHeHUA. [pumepsi

Mpumep 6
22(X+\/x2—2j _E . 2X+ /x2_9 _ 6
Mycte  2°72 =t t >0
2 -2t _6=0
2

i 3

t, =——,

2
t,=4

3

n:—Emeq—m'wmmmm t>0
BepHemcss K ncxogHou nepemMeHHoOU
2x+\/x2—2 _4
2X+\1X2—2 — 22

OTtBeTr

: 1,5.

0o/l3 :

X*-22>0

X*>2

x|>~2

X e(—o0;—2] U2 : +00)

X ++x* -2 =2
VX% =2 =2-x

X -2=4-4x +x*
4x =6
x =15

| 4




NMokasaTeAbHble ypaBHeHUA. [pumepsi

Mpumep 7
64 —X/2%" +12 =0 BepHemca K MCXO[HOW rnepeMeHHOMH
6 3x+3 E g
2x -2 * +12=0 2X =2 nmn 2* =6
o} 23
2x _27% 412 =0 3 3 _log, 6
6 s X X
2% —8-2% +12 =0 ¥ = 3 wo 3
3 log, 6

[yctb 2% =t, t >0
t? -8t +12 =0

t, =2,

t, =6;

OtBer : 3; 3

log, 6




NMokasaTeAbHble ypaBHeHUA. [pumepsi

, NMpumep 8
9.97 3 2. 9x+2 _ g BepHeMcsi K MCXOAHOW NMEePeMEHHOMN
) 3* =3
0.2/ __ 2 gv.9? _9 X =1
273
9-27X -2.-9% =9

27 -2.-9* -9=0

[yctb 3% =t, rpet >0, Torpa
t° -2t -9=0

t° -3t +t*-9=0
t2(t =3)+(t - 3)t +3)
(t-3)t> +t+3)=0

0

t=3
|:t2+t+3=0—HeT KOpHeu OrBer : 1.



NMokasaTeAbHble ypaBHeHUA. [pumepsi
Mpumep 9 (0AHOpPOAHOE YPABHEHMUE)

527 _13.15" +54.9*" =0 5t>-13t+6 =0

X 3
5052"—13-15"+54-9—:0 t,=—,
9 S
5-5% -13.15 +6-9* =0 1, =2
Pasgenum Ha 9%, Torza BepHeMca K ucxogHou rnepeMeHHoOu

2X X X X X
5.5 13.15* 69" _, (g) 23 [gj _
9% 9* 9% 3 S 3

2x X X = -1 x =loqg. 2
3 3

[lycTb (g) =t,rget >0, Torga

OtBer : -1, log; 2.

3




NMokasaTeAbHble ypaBHeHUA. [pumepsi

Mpumep 10 (cocTaBaeHMe OTHOLUEHMUS)

AX _ X1 x| gx

A% _A¥T —3x 4 g

474 -1)=3""(3+1)

4*1.3=3"".4 \:(3’(‘1 -3) T K. 3.3>0

4% .3 B 3% .4
3x—1 .3 _ 3x—1 .3
AT 4
5) s
x—-1=1

X =2

OtBer : 2.




NMokasaTeAbHble ypaBHeHUA. [pumepsi
Mpumep 11 (CKpbITAS 3AMEHA NePEeMEHHOMU)

() (233 -
3amMeTuM |, 4YTo ( 2+\/§](\/2—\/§]=\/(2+\/§X2—\/§):m=1

[lycTb ( 2+\/§] =t,rget >0, Torga [ 2—J§] - 1 _1

ypaBHEHUE [IPpUMET BUL .

t+1—:4, ‘xt
t

t? -4t +1=0, D =16 -4 =12

:4_22‘/5:2_\5

:4+22\/§:2+\/§

t

t,

| 4




NMokasaTeAbHble ypaBHeHUA. [pumepsi
Mpumep 11 (CKpbITAS 3AMEHA NePEeMEHHOMU)

BepHemcsi K MCXOAHOW NepeMeHHOU

A X
(2+\@) :2—\/5 nnu (\/2+\/§j :2+\/§
/ \ T X

2+ 3 — 2 —
\ \F/ 2 +4/3 (2+\ET 2+3
x . X
2+v3) =(2++3) 2
X =2
X _ 4
2
X =-2

OtBer . —-2; 2.




Moka3aTteAbHble HEPABEHCTBA

HepaseHctea Buaa a'™ > a"™ rpea#1, a>0
HA3bIBAIOT MOKA3ATEAbHbIMU HEPABEHCTBAMM

af(x) > ag(x)

a>1/ \O<a<1

f(x) > g(x) f(x) < g(x)
AN

a'® > g9 < (a-1)(f(x) - g(x)) >0




NMokasaTeAbHble HepaBeHCTBA. [Ipumepsbl

Mpumep 1
27" > 64
22X—4— > 26
m.K. yHKyust y = 2" MOHOMOHHO
go3pacmaem Ha R, mo
2x—4>6

X>5
Omeem : (5; + )

Mpumep 2

(lj2x3,5 < i
3 V3

(1j2x3,5 1 0,5
— <| —
3 3
1

t
M.K. QYHKUUSl y = (gj

MOHOMOHHO ybbleaem Ha R, mo
2x-3,5>0,5

X>2

Omeem : (2; +00)




NMokasaTeAbHble HepaBeHCTBA. [Ipumepsbl
Mpumep 3

0,5x2—3x < 0,53x—8

T K.pyHkumsa y =(0,5)"
MOHOTOHHO y6biBaeT Ha R, TO
X*—-3x >3x -8

X*-6x+82>0

Hop.: x*-6x+8=0

X, =2,

Lz =4 + —
X € (- 2|Ul4; + )
OrsetT : (—oo 2|U4; + )

= Y+




NMokasaTeAbHble HepaBeHCTBA. [Ipumepsbl
Mpumep 4

8" +18* >2.27"
2% +2%.3% >2.3%  |:(3%) T k. 3% >0
23X 2X .32X 2.33X

+

33X 33X > 33X

EEER

[lycTb (%j =t, rge t >0

tP+t-2>0

2at-2=t+t-1-1=t3 -1+t -1=( -2+t +2)
T K. t?+t+2>0 gns mobbix t, 70 t-1>0

t >1




NMokasaTeAbHble HepaBeHCTBA. [Ipumepsbl

Mpumep 4
BepHemcss K MCXO4HOU MepeMeHHOU
(gj >
E
3

2

T K.a=—<1 710 ¢ —uymna y = (gj ybbiBaeT Ha R

x <0

Oteer : (—oo; 0)




NcnoAb3yemMbie MATepPUAAbI

AATrEBPA M HOYOAQ AHAAM3A. 11 KAQcC. B 2 4. 4. 1. Y4ebHMK AAd 0BLLEODPO30BAT.
yY4pEXAEHUM (NPOdoMAbHBIM YpoBeHb) / A.l. Mopakosumd, T1.B. CeMeHOB. 2-e U3A.,
crep. — M.: MHemo3nHa, 2008

http://www.physics.org/ -

hitp://www.mathematics.ru/courses/algebra/design/index.htm -

http://www.megabook.ru/index.asp - BOAbLLIQSA SHUMKAOMEAMT KUPUAAQ M MedDOAMS




