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9.120. Tlpn xaxmx smasemusx mapameTpa a KaXCKOC pememie mepa-
vemerna x* - 5z + 40 < 0 srReTCs pemenmen mepanencTa
X - at> 07
9.6. Tpuromomerpus
9.6.1. Ocnonmue dopsyant

Ocnoansie mpuzonomempunecrue moxcdecmaa
sin‘a + costa = 1

PR T S
s

cosa

ctgo =

Y]
Sina

teactga=Las Bone z;

1

1+tgia= i1setgia

Dopmyaw cromenua

sin(a:+)-sinacos “cosasinf;
cos(a=p)-cosacos ¥ sinasinf;

_tgoktgh oo ctgoctgBTl

teetp) - S ctwap - SRR

Dopayaw npeobpazosanun cymnsi & npousaedenie

inf = 2sin 87 B cog =B
sina+sin = 2: 5

sino - sinf = 2sin

coso + cosp = 2cos £

cosa—cosp = ~2sin %22

sin@ )

sin+a)
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tgottgh = e
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7.2. llorapudmuseckue ypasuenms
W enerewst ypasuenuii

Haywns nynsr, su:

© HayuTecs pewaTh norapHGMIIECKAS YPaRHEHHA;
© HaySMTeCh PeLLTE CHCTEMI NOTaPUMMIECKHK YP3BHEHMH.

Ouperescune. Hpocmedmunu 102apupmueckumu ypasuenu-
amu naweaom ypaanenus cuda log,x ~ p. 1ae a > 0, a # 1.

Tloxanes, wro ans moforo swatemns p mpocteiimee Jorapu(p-
“tecxoe ypasmenie umeer epuncTsemnbi Kopens. B camon gere, mas
mopecTio, uTo Kopems ypasuemis log,x = p pavem abcuucce TOuKH
nepeceueni rpaduka dymcmi y ~ log,x u npasoit y ~ p. Ha pi-
cymax 7.1 7.2 M BHEM, WTO TH TIODMX SHAYEHMSX C rpauI
lorapuduieckofl hyHKIII I NPAMAS TIEPECOKAIOTCA TOTLKO B ORHON
Touxe. Bro snaunr, uro ypasuenne log,x = p npu M0GHX suateRusX p
seer exuncrsennui Kopeus. Ilpuuerss ocosHoe torappisccioe
TOMACCTBO X = @', MBI HOTYHACM, 4TO EAUHCTREHIOE emee YPaB-

e log, x = p onperenneTon opuyoit x - ',
“ g
ylogx
- logx
T o
Pue. 7.1 Puc. 7.2

PaccAOTIN OCHOBNLE NTOTL PELICHIT TOTapIMITECKIX Ypas-

Henonvaoaanue onpedenenus nozapugma

Hpusiep 1. Pemn ypasmemne log, (v - 5x + 10) = 3.

A Tlo onpeexemmio sorapugma x' ~ 5x + 10 = x* = 5x = 10,
2. posepra. log,(2* - 5 - 2 + 10) m

5
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SARAV HA TOBTOPERHE KYPCA ATIEEPol H RATAR ARATH3A CPERREN LRORS!

Dopmynw npeobpaosanus npoussedenun a cynny

cosa-cosp = %[cax(ﬂ +B)+cos(@-P);

sino-sinf= %\m‘a —B)—cos(@+B)];

sine-cosP = %\sm(w B) +sin(o~B)].

sin2a = 2sina -

Dopmyrw deoiinozo apzymenma

cos2a = costa  sis

%o sne 1
7 Treosa
2tg 2

sino = —2_; cosor
1+tg7 2

singa = 3sina - dsin'a;

Jo# Rt Z;

Lrooss
E
e
h—r
L
freer
ey

Dopayaw mpoiinozo apzymenma

cos3a = 4cos’a - Bcosa;

n-a | xta Zia
N 180° o | 180° + o | 2 2
270"~ a[270°+ @
go | ciga | -otga | —tgo | e | ctge | —ctga | - tga
ctga| tew | —tgw | —ctga | otga | tea | —tga | —octgw
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IMpusedenue rozapugmuneerozo ypasnenus x audy
log flx) = log g(x)

Tipusiep 2. Pemm ypasuense lg(x + 5) ~ lg(x* - 25) = 0.

Alglr +5)~ lgle* ~ 28) = x + 5 =x*~ 25 5 x ~ 1~ 30 =0 =
=, = 6,5, = -5

Hponepri, mummorca m maiixemste smawermtn x Kopum Aamo-
x0 ypasmema: x - 6 - Kopens ypasnemin, T.x. 1g(6 + 3) - g(6° - 25) ~
Zlgl1 - Igl1 = 0; x = -5 me woer Gurrs, Koprex ypamem, T.x.
uprenie lg(-5 1 5) - 1g(25 - 25) me ompexeaero.

Orser: x = 6. W
Memod asedenun nosoi nepenennoi

Tpuseep 5. Pemmen ypannenme logix - log.x -

0.

A Beas nosym nepeneryto y ~ log. x, morym v~y ~ 2 = 0 =
=y, = 2.y, = 1. Teneps naiizes snauemn nepenerioit

1
log,x = 2= x, = 4, log,x = -1 = x, =5 . Caexan mponepxy, yGe-

AUMCA, 4TO 062 MAUCHIA X VAOBACTROPAIOT ypaBHENIIO.

Orer: 4;
Memod nounennozo aozapuguposanus

Tpsosep 4. Pemm nepasencrso x* =

A xveet

06 HACTH HOCAEANETO YPABHENIS HO OCHOBARIIO 2:

8o xe = x“ = 8", Tipozorapudnmpyes
log.x * log,x = log.8 + log.x* = log}x ~ 2log,x ~ 8 = 0
Breas nosyio nepexenyio log,x = y, moaym

Vo2 -3=0=y =8y

Hrax,

log,x =8 = x, =8
1

logx=-1=x, =

Ipisicp 5. Pemm ypasnenne log,(x + 3) + log,(x + 1) = 1.

56
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9.6.2. TIpeoGpasosamue TPHFoNOMETPINCCKIX BHpaK eIl

9.121. Tlo saganmony snasemmio Gymii najiaTe SHAtCHH 0CTATL-
HLIX TpUTOHOMeTpICCKIX (yNKIL:

3
m<a<3®; 2) cosa

1 sine S
5 2 13’2

<a<n;

B tga-2E 0cacli o) ogus-2f Keaco.
9.122. Tpu xaxon snavemn a wicto g amanerca Kopuent ypasiemn

8sinx + 2sin5x + Seosdx - Bsindx + Zcosx - sin‘x = a?

x
9.123. Tlyers 0 < x < 3. Ha cmmsanofs oxpysmasocrs naizre rows,
KoTopate coommeTeTayIOT CreRyIomN yraw:
Dxn-zmrtn ooz s tx Drtmkes;
7 "y

8) % x+ 2hn ke Z; ) x+hn ke Z;
5) (1)t + hr, k e Z.

9,124, Vupooruze mapacenes
. s IR
l)l+sm(n7w)nos[?7v 51 ag[z thg[z °

3)1+ tgtg2p; 4) ctga - ctg2a.

9.125. Jlowanure ToxzecTso:

1)/(1+ etgio)1 - sino) = ctgfos 2) (1 + tgBN1 ~ cosP) = tef;

sin.x + cos rtgx 1 1

3 “atgr; 4 - =cos2y.

) cosx+sinzctgr ) Try Trewey y

9.126. Jloxasure, 4To auAvCHIIC BMPAKEMIS He JABHCHT OT Yt

1) cos(38"+ y)cos (52 - y) ~ sin (38" + y)sin (52~ )

2) sin[ £~y Joos[ Z 4+ |+ cos| Z —p Jsinf Z +

(i TS e PP w UG

B yapaneniax 9.127-9.129 ynpocrure pupaemi.

sinx +sin3x sinx - 8sin2z + sin8x

9.127. 2)

Cosx +cos3x cos2x +cosBx |
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A Menomsays dopwyzy log b + log.c = log, (b * ¢), npunegen nenyio
acm, Ammioro ypammomiA IR} 108, (¢ OXx 1), s g (o + A+ 1 B
Toraa ypasmenie aammercs: 5 nize

log,(a* + 4x +8) = 1.

Orciona x* +4x +8 =8 = x' + 4x = 0= x, = 0, x, = ~4.

Taxc xax sorapudniieckas (pyRKINS OpEACTeNa 6 HA Bcedi wie-
2080t OCIH, HEOBXOTIMO HPOBEPHTS, YAORICTROPIOT M HAFACHIHC pe-
enIs AaNROMY ypaBHCHIO.

Iposepra: x = 0 ~ xopes ypasenns, Tax xax 1og, (3 + 0) + log,(1+
+0) = 108,3 = 1; x = ~4 e sARETCR KOPHEM YPABCHHS, TAK Kax Bil-
pascenie log,(3 - 4) + log,(1 - 4) e onpegeneno. Ornet : x = 0.

TIpoepicy HafiACHNLLX IHAMEMITL X MOKHO NPOBECTII XPYFIN CHOCO-
6o - mo_maitzentof aapafice 6IACTI AOTYCTHNM IHATCNILiT (COKPa-
meniio O/18). 1 Aannoro ypasmenns OJ8 ONpeAeIACTEs 13 CHCTEML

X410,

HepameHcTs " Pemus oty cucremy, noxyun x > -1, r.e. O[3
pornen {737, P e, o &

coms ammoncectso (<1 +20). Ha toro, w10 0 & (<13 +0), mo ~4 & (~1; )
nonyuae orser: x = 0. W

Mpusedenue rozapugmunecrozo ypaanenun x audy
Tog f(x) = log,gx), (@ > 1,a = 1)
Torenmupoaie ~ 970 mpeoSpazosasie, o6paTHOE TorapudMIpo-
910 ypanienie pasmociTLRO CeAYIOMmel cucTexe:

f(x) = g(x),
1(x)> 0,
g(x)> 0.

Tocaeaune aza nepasenctsa  oroit cnctexe onpexenior O3 Aar-
woro ypamnemuz. OGeruo OJI3 HAXOZAT IEPEA TEM, KaK IPHCTYIHTE 1
pemenuio sorapugniceroro ypasueni.

Tacro BCTpeuaIOTCN YPABNCHIA © HEDENCHNMM OCHOBANHEN f0ra-
pucpaea:

log,,,(x) - log,,_&(x).

Jlan raxoro ypasenia OJI3 onpexeIIETCA 13 CHCTENA HEpABEHCTS
1>,
2(x)> 0,
a(x) > 0,
a(x) #1.

B oroit O[3 Aanioe YpaBHeHIe PABHOCIILHO YPABHEHITIO

1) = g).

st
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28, 1) [Lrsine flosmox
V—sino Vizsino'2
2) 7l+cnsﬂ* jL-cose, "““‘a<n<ﬁ.
T-cosa " \Troosa z
sin® - cos” o cosa
oz, 1) SN G- oosd  p g
na-cosa  Jlrotgn
[ 1
T IV WY (PONNE T
T waH 'g”[ *agmg(wm]
3) cos” 0+ cos’ Tralreost[E-a
) 5 3-a)

9.130. Honectiio, wro cost ==, < o< 2%, Haiiznre smasemie

: o
[l
=)

9.131. Hasecrio, w0 ,a..(

sspaenna V1-coso +T+cosa .

9.132. Haitgue suasenne cos2a, ecni 2cosa + 2cosu = 1.
9.133. Burumcan
1) sin20"-

-4, 0ca< . Hafiure anavenue
1’3 Bl

ind0

80 2) cosT0 - cos50 - cosl0'.

9.6.3. Tpuromomerpuuecie ypasuers
Ocnoansie popmyan

sinx = a, al < 1= x = (-1)arcsina + 7n, n € Z;

<12 x = *arccosa + 2mn, n < Z;
tgx = a € (-o0; +00) = x = arctga + wn, n € Z;

ctgx = a e (-9 +9°) = x = arcetga + wn, n € Z.

B uacrnocrn, ecxua = 0,a = 11a =

sinr=0=x=nnne

sinx=+1=x

2 tomnez;
2

cosx=0=x=2 i ncz
2

cosx = 1= x =2, ncZ;
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Tpsosep 6. Pemm ypasmemse In(x + 4) + In(2x + 3
A Cuaana onpeneass OJI8 s crcresst nepasencTD:

x40,
20+3>0=-15<x<0,5,
12050,
.. O3 spasercs warepsa (~1,5; 0,5).
Tipeodpasye aamioe ypasierie:
Inx + 4)(2x +3) = In(l - 20) = (£ + 2x + 3 = 1 - 20 =
=20+ 182+ 11- 0.

Orciona x, = 5,5, x, = ~1. Ma naiiiensiuix anauemmit x Torsio
s10poe mxoxut 3 OfI3.

Orse

Ipisiep 7. Pemm ypasneme

log, .

(- -xe1).
A Jlanmoe ypasmenie paHocILIO CrexyIomei cHCTeNME:

x & (~=0,5)U(1; =),
20,2415,

3c-x+150, = {xe(ceit),

T+1>0, (x-1)'- (x+1)>0,
3xt-x+1=2'-x'-x+1, |p_gxr oo,

€ (<=50)U(0:0,5)U(11,5) (L5 +),
e (U1,

Ox, =

_, [x e C0U@:05)U(115)u (1 5=),
EEPN
Orner: x = 4
PaccoTpin HATOCICIOR MpHAEP pememi CHOTNs, CoCTORICH
B A S S —

Tipumep 8. Pemmw cucreny ypasmemmit ¥ ¥° ~ 4"
log, x + log,y = 1.
A OII3 onpegeaneres cucrenoit nepasenctn x > 0, y > 0. B orox
MiOeCTRe miCET MeCTO paeicTO
log,x + log,y = log,xy = 1 = xy = 3.
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9.134.

9.135.

9.136.

9.137.

9.138.

9.139.

9.140.

9.141.
9.142.

=D

1=

nt 2, 0 € Z;
tgx =0 x=mnncZ;

ctgr=0=x= 2 smmncz;
B ynpasuenmx 9.134-9.137 pemnre ypaneni.

b )k wfaed)

1) 2sinx + Beosx =

n [P} ol cos(® + Bainzr |=1
1 am[?nnx) 2) [3+3 ] 3

2) sin'3x = cosBx.

1) 2cosx = 1 + cos2x; 2) 2sin’2

8eos'2x.

1) sin2x - Beos'x

fx-costx-t
2) sin’ 3
1) sinx+etg 2 =23 2) 3sindx = (cos2x - 1)tgx.
1) cosx = V3sinx +2cos3x; 2) sindx + sinx - dsin’x.

N 2) Bsinx—Boosx =3,

1) 2(sinx + cosx) + sin2x + 1= 0;
2) 4 - sin2x = 4(cosx - sin).

1 sinx - con.

9.143. Hadburre nce xopus ypasuena JT¥5inZs = VEoosdx , mpuas-

9.144.

]
aemamue npovescyrxy | %5 |-

Permmte ypasienie 413 Bcex ACCTRITEILNLIX aHANeHMt Napa-
serpa a:
sin®x + cos'x = afsin‘x + cos'x).

9.6.4. Ypasuemus, conepiauue oSparusie
‘Tpuronomerpuneckie dymenu

Ocnoansie popmynw

n 3
arcsing = a, lo < X = x = sino;
k<2

N

"
arctge = a o < 5 = x = tgas

arectgx = a, 0 < o < 1= x = ctga.

e
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Boeas oosnaserus x7y7

, monywN 1 b = Xy Tty

u, 5y

Pemenusu noxyuenuoit cictens annmores u, = 3, v, = 11w u,
v, = 3. i '

Tipuu = 3, 0= 1 nonywn x°y" = 3, 7y
1

1. Vaurssas, wro xy = 3,

naiizen x, = 9, y,

Amstorsceno, mpm u = 1, v = ~3 noaymt x, = -, y, = 9. Ipi-
wineas o summanse OJ[3 pamnoit encrensi (x > 0, y > 0), norymuse
1
ormer:x=9,y-2.
y-3-m

I L e onvesensune spocrausers sorspugwceoro ypasnonas,

2. Kax onpexexseres ofuacts omyeriex aasewil Hepexeusofi
e ——"

3. Omauniere cyrs, MeTota BBCXewMS HOBOH NepeMeION IPW pomewit
orapidMIIecKoro ypanenu.

Vnpamuenus
A

7.42. Pemure npocreiimee norapudmecroe ypaseme:
1) log, (2x+3)= 05 2)logx+ =3 33 -5

4)log, (5~ ) = ~1; 5) log,x = log,(3 - x); 6) la@x ~ 1) ~ 3.
7.43. Pemmre ypavmenne:

1) 13 - 2) - lgle + 2 2)lgc + lgx - 1) - 1g2;

) log,(x + 1) = log,(4x ~ 5 4) log,(4 ~ 2) = log(1 - 22).

7.44. Pemure ypasuere:
116 - ) + lgx
3) In(6 - x) + Inx

g4 2) lgx + 1) + lg(x - 1) = 1g3;
n5; 4)lgx + lg(x - 8) = 10.

7.45. Pemure norapudanrieckoe ypasuenie:
1) log.x = 3 - log,5; 2) log,(2x - 1) = ~2log,

3) log,x= 2 log, 4)log, (x - 1) =

5) log,log log, (x* + Tx) =

6) log log,x = 0,
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PRomEn S

© NIOSHAKOMATECH C YMCTIOM ©, Y3HAETE O CBOACTBAX MOKAATENSHOM
Dy C OCHOBIHMEM, PASHLIM ©, 1 HAYHTECH NPHMEHATS €€ MpK
Peluerm pakTIeCiorK 3aAaN; .

© y3HaeTe, KaK IPWMEHATS CBOACTBa NOKA3ATENbHO hyHKLLWH NpH Pe-
e 3ana4.

6.1.1. Onpeaeaenie moxasatemuoit ymtn

MOTAG HaM HPHXORNTCS WMETh AENO C WHCTAMM, YMHOKCHHLMH
Ha ceb Heckoanko pad. JLAs TAKIX BMPAKCHMH Ml HCHOTBIYEN MO-
nrue creneu. Hanpiep, 5 5+ 5 = 5%, B1o nousTie npUMERTETCE B
nmwxenepHofi oTpac, (uanice, Gnonormt u mnpopyatuie. B aazauax
HOKASATESIh CTEOHH MOET YBeIUNBATHCH ILIH YNHBUIATECS © Tete-
nuen ppenenis. B Kauectse NPHMEPOB TAKIX SBIeHI MOAHO HASBATE
oxcHoneuHATb L PoCT W Caf.

Tlo nerene maxnarst cosgan usoGperarens no umenu Cera. Jipes-
HeMy MEAICKOMY HAPI0 HACTOLKO NONPARILIACK HIPA B IAXMATL, UT0
on pemm marpagurs Cery sa
oro maoSperentte. Laps npuia-
san npusecti msoOperatens 50
ABoper u, cupocus ero o warpa-
e, moofeman smmoTHHTE 10~
6oe senanue Cerst. Ba mepayio
na 64 kierox mAXMATHOR Ao-
exu Cera monpocun 1 aepio, 3a
sTOpYI ~ 2 sepia, 3a TpeTHIO —
4 aepua, 3a wernepryio — 8 ge-
pes w T, ApyrEME crosani
98 KNAYIO KACTKY MAXMATHOI
Aockn o monpoci B AR paga
Goxume aepua, uew sa mpeAmaymyio. Llaps cHauaa YAUBNIO e
“rommoes menamue Cersi, u Bee e On npuKasaT BHuOAATS ero. Ho
nOSKe, KOTAQ HAPY MOHSLL, STO BCefi €0 KAJHEL HEAOCTATONHO A1 He-
HOMNeHIS HeAAMIA HIOGPOTATES, ON MOKATET O CROCH OBCIAMILIL.

Orsersre ma caeaymomue sompock.

1. Meercs 2 yHKIUS, OMUCKBAIOMAN WHCTO 3PEN HA KAAAOH
kterce maxmarmoft ockn?

2. Croasio aepen byzer ua 40-fi Kaerse?

3. C momompio nporpeccun ailuTe KOTHIECTHO SepeH, KOTOPoe
Haph AOAKeN GLLI LTS B KaUECTSe HATPAAL.

TIpu wsysemnu crenemnoil by Mit PACCMOTPENH OnpeACTCHHE.

CTENeRI © MOTOCANTEALHEIM OCHOBANHEM M TIOGMM ACHCTRNTOILNLIN

noxasarenes. Hanpiyep, useior cmicn unexa 2 7, 2,20, 2%, 2%

5
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7., Taxe 0Bpazos, CuMTAs HOKaATENS CTEMENI X HepeMERNOf Bo-
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9.164. Haiigure sapcusocTs Mexay X u y:

2) x=t7,

4 x=0507,y=04rF,

3) x =37,y =2t

9.7.2. TIpeoGpasosanie noKAsATeALHLIX 1 TOrapHHIITECKIX
supaenii

9.165. Bospacraor it y6upaior dymKimL:

e

ore(
D2iw 2 233y 3) g w2

9.167.
2 log. Yas  Blog Vs 5

9.168. Cpanmmre wnca:
o i

1
1) log,2 u log, 8 2)log, L ulog, L.
2,2 u log, ) log, o= log, -

9.169.

2) log, log log, 16.
9.170. Hascerno, wro log,2 ~ m. Haitaure log,,72.

B ynpasenx 9.171-9.176 ynpocrire pupasenis.

9171 g) 20t 5o 3) 100 — ggrers
o172, 1) 2) 8177 g g

9.173.

9.174. Jloxamure Tomaccrno 1og,., ¥ = — =

"

log.x ' log,x





OEBPS/image/109.jpg
/ TORA A R FETE W O APHGMAECRE YPABHERWA W REPABERGTEA

7.60. Pemmre cicteny ypansenis

372 =576, {

B p
) log (v -2) - 4 )

3) 1) "
y-log,x = 11; lg(x+y)f - lgx = 21g3.

7.61. Tpunenss rpagueckiii MeToR, OIPEACTHTE, CKOALKO peimeHit
e ypasuenie:

mgx—%u—n: 2) log,(x + 3) = 3

7.62. Pemure cuctemy ypasnemuii:

log, (x +y) + log, (7 —y) =1+ log, 5;

L o ol

et o7,

2)

log, (2x — 2y) ~log. (5~ 4*

c

B sazauax 7.63 ~ 7.66 pemure ypasemis u cucreni ypasie-

1

7.63. 1) log, x +log x + ...+ logf x +
280~ 18 - ¥
3) log, ,(2x - 9) = log, (23 - 6x);
1) log,, 2 + 2 log, ,x = log, ,(x + 1).

784 1) he.,,(xf%):leg Jx+1)i 2) 0,47 = 6,250

gl 2620 1]

3) log (22 = 1) + 4 - 23

e e 1]
5) pe-1f" s el
3les = qee, 69 L3y = a7,
7.65. 1) - s lsass )
(42)"* = (39)""; log, y — log, x

62





OEBPS/image/3.jpg
VIIK 373.167.1
BBK 22.14a72
11 98

m 98

ISBN 078.601-331-T42.7 - (1.2) Hynasacs P.

VueGuux nodzomoanen o coomaememauu ¢ Tunoaoil yveduod
npozpaxxoil oGnoarentozo codepacanin no npedxemy «Anzetpar
aan 11 knacca ypoaus oGugezo cpeduezo ofpazosanun,
ymaepacdennoil Munucmepemaon oGpazosanun u nayxu PK.

Tog pegaxuueii M. Oreadaesa —

AoKTOpA uaIKo-MATEMATIECIKIX. HaY, HpOdeccopa,

LA + R =1 ]

>

asazemuxa HAH PecnyGnmiu Kasaxcras.
YCIIOBHBIE OBO3HAYEHHSA

Bonpocut o oconuu sarepuaza
Marepansi o ucropin Mazenaricn
Ipaxrwsecine 1 Toopccicne padorst
Bazxaun nepsoro yposia caoxcuocT
Baxaun BTopoOro ypowns cr0HOCTH
Bazasn TpeTbero yposia crowmocT:

Bazaus nOBsIeNHO/ TPYANOCTH, MATEPHAT AR KIACCOD
R S —————

Hauano pememtst 5a7awit, J0KAIATELCTHA TEOPENMDT

Korten pemmennst 3aAa‘ii, A0KAIATENECTDA TeOPeMEL

Msmbexon AH. 1 xp.
AareSpa n mawana amammaa: VaeSuus ans 11 1. obmeoGpaso-
bar. . ecr.-uar. manpaszemis: 5 2 w. / A.H. HlnmGexos,

LA

IMlumsGexos, P.H. Hymadaes. - Anwarss: Atawypa,

2020. - 144 c.

ISBN 978-601-331-741.0

w2 - 2020, - 144 c.
ISBN 978-601-331-742.7

© Munutexon A. H.,
Ilinsiboxos 1. A,
2020

ISBN 978-601-331-741-0 © eAtaxypas, 2020





OEBPS/image/199.jpg
9.175.

9.176.

9.177.

9.178.

9.179.

9.180.

9.181.

9.182.

9.183.

9.184.

9.185.

9.186.

9.187.

9.188.

=D
9.7.3. Tloxasatemusie 1 Torapudpueckue ypaswems

B ynpacuenusx 9.175-9.182 pemirre ypanmems.

- 202y =5
3) log, (5 ~ x) = - 1) log,(2x + 3) = 0.
PE RN S 2)2or - gt
1) log, log 2) log,x + log,x + log,.x =

D g o) (8) +(48) " ~s1.

1) lgi8x - 9) = Ig'6x - 4% 2) log,

Dareie 9= 6eey; 2)2- 45+ 25 25" = 15+ 10-,
1
1) log, x = Jlog, 5x —Tog, 5 2) \flog: 7 +1og, 9

1) 1g 201 F 4105 2) 2loge + Olog.3 - 10
3)

o S 1953 4) x=10

B ynpaxcenusx 9.183-9.186 pemire cuctenst ypassenii.

e 32" =576,
1 2
4 { ) {Iﬂg,;wﬂF

s 5 e
lg(x+y) ~lgx = 21g3.

) {lng’y+lng'x 2,
iy =42 log, x +log,

Tpn xasix aavennax napaserpa a ypassese x* 4z ~ log,a =
U —

Hajijure HATYPATbEOS WHCIO B, IS KOTOPOFO BMOMHSETCS
pasencro 3 - 8+ 8+ .. 8% 1 = 275,
123






OEBPS/image/110.jpg
PAsmEnT

rg,x log, (x~3y) =
3)

xy

log, x + log,y=
7,66, 1) [oE ¥+ 0By
log, x + log,y=

5 [loBx o8y =
210g, x - log,y

7.67. Tipn xasux anaemusx a ypasuenue x* — 4x - log,a = 0 mucer
T ———

7.68. Tlpu xaxix anauennsx a ypaieme lg(x + 2ax) ~ lg(8x - 6a - 3) =
= 0 uneer exumcTsenmii Kopens?

Vnpamuewus s nosropems

7.69. Vnpoctre mupaenite:

7.70. Tlocrpofire rpagnc dymcn y = |3 - 5.

7719, Hanecrio, 1o log 27 = b. Haiaure log ;¥ .

Tokasateasusie Hepabencrsa

Haywns nyssr, su:
© HaywTecs pewwaTh nOKasaTeNsHbIE HEPaBEHCTRA;
© HayuMTeCh PeLIT CHCTEMSI NOK33aTeNHIX HEPABEHCTE.

Ma coofiers noxasatensuoit dymkmmi creayer, wro: 1) ecnu a > 1,
Tou v a a2 ecm0<asl,tou> v a > a Tam b
Ppasos, mpocTefimie HepaRexcTRA BNAA a° < b cHOAATCH K pememio

nepanericTs a* > a""". PACCMOTPIN HECKOALKO NPHAMEPOR.

&






OEBPS/image/5.jpg
BBEJEHHE

Momsais yuebuux, mpeanasnavemumit a1 yuamuxes 11 xracea
cpeeit 0BIeOBPAIORATETLNO KO, COCTAREN B COOTRCTCTRIE ©
ofonacmuofi yebuofi nporpawaofi 1 oXBaTMBACT BCE HeTH OBYCWIS.
JL15 4peKTHDHORD HOMOTB30BAISL YICBHOTO BpEMEHI AQOTCA COMKH
ua omnaiin-pecypest (TpaduiecKHe OWTAN-KATMICYIATOPH, yuEOubC
npOrpaNML). BAMETHM, NTO MATEDHATN, BITIONENEbE B NPOFPANMY
T KACCOD € YTAYGACHNAIM HOYUEHIIES NATEMATIHIN, OTCUES 353-
0wk (¥). Kposte 1oro, sazaun rpynmsi C Taixe 5 mepsyio ouepes
NPOANAIMACNH T3 ICHIKOR KIACCOR © VI IYDICHUEIM HIYICHIEN Ma-
resaTmin. YemuKI, BPOABITIOWYE NODHIE L HITCpEC € NaTeNa-
THKe, MOTYT BHIIOTIATE AGNHLE JATANIL CANOCTOATELNO O BHCYES-
H0e Bpess. D0 ocoemI0 DO AT YIHIKOD, KOTOpHC IPHIINAIOT
VHACTHE b MaTEMATIHSCCKIIX OTIMINAZAX B APYFIX KOWKYPCAX.

Tonboyacs aTist yieSmuKon, HYKHO PICPIBATLCS CACAYIOMIX
NPHIEIHION: B KOMHE KAAIOTO PASAENa BAM HEOGXOTHMO BHIOTENTE
sazamus ars saxpensems npofizenoro uarepuana. Kamaui yiems
AOTeH HSYIHT 1 BMUOTHT SATAMNS TPYNIH A, H TOTBKO mOCTE
1010 nepexomuTS o ovepens K pememtio sazat rpynn B 1 C. Kpoue
Toro, moce HOYHEHII KAAOTO PASACAA HOACIHO NPOBEPATS CEOR, OT-
BeNAA MO KONTPOTDHHE TEOPETHIICCIHE BONPOCH.

TTiofoanaTenbiocTs, YIOpOTDO 1 CaxooTAANA IPHBEAYT Bac K yenexy!

Pacora ¢ rpagpmsieciing oRAAIiI-KATIYIATOPON
(https://www.desmos.com /calculator)

Desmos ~ oo rpadirieciii oRAGIR-KATLKYAATOP, ONCaMLTE TeM,

KoMy HEOGX0MO GHICTPO 1 HPOCTO HOCTPORTS Tpadu (pymKmLL.
Tlonoe PyKOROACTRO To PadoTe ¢ TPAGMNCCKUMN KATLKYAATOPOM

MO¥HO CxauaTS GecIIaTHO, HepeiiA o CleAVIOmeit oMK
https://desmos.s3.amazonaws.com,/Desmos_User_Guide_RU.pdf
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9.189. Tlpu caxnx snauenisx napaerpa a ypasiese 3 - 4° % + 27 =

~a+ta- 4 umeer geiicraurenssie Kopun?
9.7.4. Tloxasateauusie n torapudurecrie nepanencrsa

B ynpasuemnax 9.190-9.194 pemirre uepanencraa.

9.190. 1) 2° - 5° > 0,1(10°

2) (1g3)" 7 > (log, 10" %

e
e <216 9 [%J >81.
9.101. 1) [EJ 4~(5J —ss0 2 L4y
1 1 o=
3) log,(e* ~ 1x + 43) < 0 4) log, 2—L<1
g J ey

9.192. 1) log, x<log, (5x+24);  2)lg(x - 2) + 1g(27 - x) < 2.

E
9193, 1) Llogix 1 P N
Tolog,x 2 Toigr Tolex

3) mg{nngl (log, x;] 505 4) log, (log, (+* -5))>0.
9.194. 1) log,(2x - 0,75) > 2 2)log, (' -~ x) < 1;

3) log,, ,.6">03 a2 g
9.195. Haiizure ofaacts onpegenenia dymcn:

e . M T
3 LR et

9.196. Haitgure sce nesie pemernis nepasercrsa

logos (V75 - 5+1) 0.

9.8. Hpoussonuas u ee npuomenis
9.8.1. Onpexeaenne npowanommoit hymru

B ynpascnemx 9.197-9.200 naitgure npoussomsie pymKiL.

9.197. Dy=x'- 2 +x-1; 2) y=x'-

9198 1) - x- 3 5=

124
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Tpieseep 1. Pemme nepanencrao: 1) 5 < 5% 2) 83<9.

A1) Ocronais ofem wacreis nepasericaa 5% % < 5 panit 5. T.x.
5> 1, 10 amax nepancncrsa e Meuseres, nooroy 3x 2 < x + 3 =
Sar<sox<25

2) Mro6us pemms nepasencrso 37 < 9 , uyxuo ofe ero wacTs npi-

Becrit k oxuoMy ocuoammio: 9 — 3° = 37 < 3. Buax mociexuero me-

‘pasencrsa e MenserCs, 7.

8> 1, nooromy S <22 x <4,
v 3 []

Tpuep 2. Pemm nepanencrso 9° ~ 10 3¢ + 9 < 0.
A Boeas ofosmauenne 3° ~ y, zanmoe nepanencTso samMmeN B A
¥~ 10y + 9 < 0. Haiizew pemenne o7oro mepavencroa: 1 < y < 9.

Torga Ans nepesennoil x morywen nepaserctso 1 < 3° < 9. Oreioza
FRE T Y

Orser: [0; 2]. W

A Mpusimas zo smmsamme += 22 2577 = 9, nepemumes zan-
Eispmrnamae. | 4

(23 <2+ 925 -8-27-0<0.

Ofoanawun 2 = y, noxywms nepasenctso y* ~ 8y ~ 9 < 0 =
= -1 <y < 9. Boaspamasick x mepememiofi X, HOAYIIN

2+ 9= —x < log,9 = ~log,9 < x.

Tipisiep 4. Pemme nepanencrso 3+ >

A Crenan sameny 3 = y, nonym nepasencrso

O S S VLS [V N
37 y-4 3(y-4) 3ly-4)

‘Haitzew pementte nocneauero nepasencrsa: y < (-2; 3)2(4; +x). Vu-
Tman 3 - y > 0, Axs mepememsofi x nonywmny (3° < 3 wxu 4 < 37 =
= (x < 1umlogd < x).

Orser: x & (-5 1)U (log,4; ). W

™
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Paszea 6. IOKASATEJBHAS 1
JIOTAPHOMHYECKAS ®YHKIHH

Coznacno emamucmuveckux daunsin Munuemepemaa nayuonasol axono-
tuiu, vueaennocms uaceaenus Kaaxemana ua navazo 2016 z03a cocmasaa
1 17669896 uexoaer. a na navaio 2017 200 - 17918214 ueroacx. 110 epe
UayNenUA pasera, ab Yauaeme, KaK ¢ NONOUbI NOKaIGMEbIOL U A02apug
MuecHoll (YN MONNO ompedeums apexa. 2a KomOpoe NUCACNNOCTIL Ha-
ceaenua nauiels cmpansi npeasicum 20 NUAIUOHOG weA0GEK.

Bt yiite HOVHILTE MEOTHE (VHKINI i X IPHNCHENE K PEUICHIO
pasmmLx aga. Temepy bl NPHCTYIACTE K HOYNCHHIO HOKAIATCNS-
o 1t TorapudMIeCKoit GV, KOTOPHE HCTOTBIYIOTCS B HayKe
oxpymatomeit nac AelicToNTeAVROCTH. CREKTp WX MpHMCHEMIL OuEH
muposc: egumumua, ccrecraemmue nayin. Matemamirieckne MoxeTn
MHOTHX TPHPOANMI ABACHIIE 1 TPONCCCOR OHCHAAIOTCS ¢ HOMOILbIO
oTiX pymKINE, HX TPOUIBOANLIY I NATErPATOR. BHANIE HOKAJATEN-
ot 1 TorappAIIeCKofi YK TOMOAKET Bad B GYAYIEM B amATIIC
PP —————

Coxepmanne paszena

6.1. Tloxasarensnan dymus, ee cnoficTaa 1 rpadu.
6.2, Tlorapudst u ero crofictsa.

6.3. Jlorapudpsuimiecxas gysknus, ee caoficrsa n rpagu.

6.4. TIponanonuas HOKA3ATeLHOH (BYNKIIIL 1 MUTETPAT OT Hee.
6.5. Tlponasonuas zorapuduireckofi dynKimLL.

6.1. Tloxasareasnan dymxuus, ee croiicrsa u rpadui
Mayumn nymr, mor:

© yaHaeTe onpeReneHHe NOKAIATENLHOM hyHKLMH 1 HayHTECh CTRO-
s ee rpadm;
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IlpaxTieckoe npumenenme HoKasaTeLRON dymKIIL.

1) Tipu Gaaronpuatnix yenomnax (otey- %
crame nparos, RocTaooe KoxECTBO M)
s ———————

no aaxony moxasTexnofl pymcm. Hanpi- fie )
Mep, ofHA KoMNATHAR NyXa G NeTO MOWeT )
nponsmeci § - 10 ocofeit motowersa. Vx mec o
cocramun 6u1 meckomLio mzmomo Tomn. Ho

Al Kk, KPOME MY NMEIOTCA it APYIHC AMBOTHAC N PACTEHILS, Tpe-
NATCTRYIONHe UX PASMHOACHINO, KOTINCCTRO MYX He ACCTHFACT Bil-
I ———

Poct xommicersa pasmaLX Gaxtepiti i MUKPOOPrAUINOR TOX-
mnerea cacayiomeny saxony: N = N,e, 1z N, - mauassoe xomn-
ecTao Gaxrepuii 1 MiKpoOpraIaMOB,  — HocTORNNLL KosbdumICHT,
¢~ npewa.

17
B
Bcc m  Macca ReIECTRA B MONHT BPENEHI £, M, ~ HANATLHAS MacCR
semecrsa (1-0), a T - nepuox moaypacnaza. C HOMOMLI0 9TOrO Ja0a
yuensie nurmeLn Boapact exrit.

8) Pocr nacenenins a8 eGoALIO NPOMEAYTOI BpOMCIHI OMHCH-
nacres dopuyoit N = N,e". Baech N, ~ HAUGILHOE KoMMIECTHO Ha-
conenst (¢ = 0), N ~ KOTHCCTRO HACACHILA B MOMCHT BpeMews 1, k —

4) B npuicanioft Mazemarike erpeuaores ca-
Mte pasmooGpagHsie 3agawi. OANA MG WX - Jazata
0 pactere maccu Tomma M, HeoSXOmMOro A1 fo-
crmenns paxeToit cicopocT b. BTa MaCca 3ABHCNT OF
Mcest CaNofi PAKETH m 1 CKOPOCTH HCTENGHIIL TPO-
AVKTOD COPANI TOITIBA M3 PAKETHOTO ABMFATERR
v, Ecan ue yaursmars cuxy sewmoro npuTsxems,
HEOGXOAMMAA MACCA TONTMEA DIHCIACTCS TO (BOp-
styze M = m(e"~ 1) (dopwyza K.5. Inomconcxoro).
Hanpinyep, A1 Toro, uro6st paxera necos 1,5 7 fo-
crraa cxopocri 8000 /e mpi cropocTH HCTeUCHIA
ragos 2000 3 /c, HeoBxOXIMO oKoz0 80 T ToMMIRA.
® 5) Ecan suicniounts, waituix ¢ xunsmedt nogof,
(55343 7o onmiaan oma Guerpo oorumner, mo mo nevesenmn

77" nexovoporo mpewens cxopocts oxaaniemi oam
9 (4  yuemmaerca. Houenemne remneparypes sons supa-
aeTes dopuyioit

T = (T, - T)e+ T,

10
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6.1

62

6.4.

65.

PRomEn S

L. Kakyio QyHKIpi0 MAIMBAIOT HOKa3ATeTLHON?

2. Tosey pus onpesexemis noxazaTensuoli (yMKIHI HEOGXONO
sunomente yexomui a > 0, a 7 17

3. Copuympylize n gokaxure caoficrsa noxagaTensof GyHKLM.

ER

4. Tocrpoiire rpadui hyuiii y = 4 u ¥

Vnpamuenun
A

Tlpn o smasemmsx x smasenme pupamenms 3°:
1) Gompme 13 2) wemsre 1; 3) pasmo 17

Tipn xascmx smasemmsx x smasenme pupamens 0,3':
1) Gombme ;. 2) wemsme 1; 3) pasmo 177

Tlocrpoiire rpagus: dpymimu. Haitgure obxacts onpenenemus u
[ T —

4 f(x) = 0,3".

” 0
1) flx) = 3% 2) f(x) (3)v 3) f(x)

Haitgure o6nacts onpexereris dymsmm:

2y

Boapacracr wr youmacs gamas yma? Hocrpoiire rpadic
Gy,
Dy=es 2y

s pador

. Tnomazs nopanenmurx capasoit noneii onpegensercs Gopuy-

0k A, = 1000 - 202 ra, rae n - xomwuectso nepexs. Haiimit-
1) HauaTLEYIO HAOMAXE NONeH, MOPAEHNEX CAPANIOI;
2) nromas noxedi, nopaennix capamoii uepes 10 xeaes.

. B GATONPUATHAX YOTOBMAX DAKTEHH PAIMHOKAIOTCH ONEH:

6utcrpo. Mx wacea pacter no aaxony W, = 100 2% (a rpan-
xax), Te ¢ - npexs (5 Hacax).

1) Haitanre asarbiyio macey Gaxrepuii; 2) onpeaeare macey
Gaxropuii wuepea 4 w; 3) moCTpOfTe TPAIK: AABCHMOCTI MaCCH
Gaxropuii or npexein.

n
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r
6.8. IL1aHHpYeTCS BOCCTANOBHTE HCUEIUYRITYIO IOMY AL THTPOR.
B 2018 r. 61m sanesenst 6 nap Trpos. PocT HOmyARIE Tir-
pos onpexexstercs saxonom N, = N, - 204%, rze N, - nauansoe
KomirtecTRO THTPOB, ¢ ~ BpeM (8 rogax). Burumcaure: 1) xomr-
necTRO THrpOR, OcAAEMOE B 2080 I.; 2) HpoREHTHLE HPHpOCT

5 meproz ¢ 2018 r. 1o 2080 r.

6.9. Cpasmre unena:

12t . 2% 2) 2% w 2™ 3) 38" u 3%

FEREE 52" 2% 6) 27 w2

Mpesprsens padora

6.10. Paguoaxrummoe vemectno pacnaaeres coracuo saxony M =
= 250 - 0,098/, re M — saacca (r), ¢ - spewn (roxu). Haiaure:
1) HANATLEYIO MACCY PAANOAKTHBNOFO BemecTRa; 2) MACCY Pa-
AoaxTHBOro pemecsa sepes 400 er; 3) spexs, 3 KOTOPOE
Bemeerso pacnageres Ao 125 r (socmonbayitrecs rpagirccximy
KazbicysTOpON).

6.11. Huxocrs nomectim » MoposmrbHIK. CropocTs Hamenemms
mexmeparypst sxnaKocTH onpenensercs no popwyxe T(1) = 100 x
x 299%, e T ~ Tewmeparypa (C°), t - spew (wum). Borurc-
nre: 1) masambmymo Tewmepatypy smAKocTH; 2) Tesmepaty-
Py mmaKocTn wepes 15 smm; 3) TemmepaTypy AHAKOCT Hepea
20 wn (vocmompayiiTecn KatsKyAATOPON).

6.12. Tlocrpoitre rpagusc (ymsiums. Hailaure obzacts onpepesemss i
R T —

1) =8+ 1 2) f@) =85 8) ) =3 4)fa) =3

6.13. Bospacraer wt yGumaer xauman dyuximna?

1 1) =575 2) 1) =—s 3\[(1\:(; N

&

I 3
5)/[:(!:[2] 56 fm:(;] :

12
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6.16.

6.17.

6.18.

6.19.

6.20.

6.21%,

PRomEn S

7 ) =(4-VT) s

Tiseeer am xopens gamuoe ypasuene? Ecai xa, 10 Kakon auai
xopna? N
D5 -6 BE g 3)5 =001

4) 5" = 100; 5)5" = -1

Tlpi xaxux IHAveHMAX G A HPARHCTREA " > a° CICAYeT He-
pasesictao m < n?

Tloctpoiire rpadpc dysxcrn

Dy=e'
By - el

Haiigute mauGommee 1 mamMembiiee Savemis (ymKmE

¥ ={2-B)" ma orpesse [-1: 11
T SR ——

= (VIT-8)" na orpeare [0; 11.

C momompio rpaduueckoro omnaiti-xarbxysTOpa HOCTPOIiTE

N RN SN - —
1) Pemmre ypasnenne VB = V2" ;
i
W'
Tocrpofire rpadpms sz 1) = N+ 245 1 + - 2Va 1 -

2) pemmume nepanencrao

S S D T——
N - \
£ T ——————,

m, - mavarsnan Macca semectsa (1 = 0), T - HepHOA moxypac-
naga. B xonrefimepe MMeeTCR ABA PAAMOAKTHBHMX BemecTa,
Macess xoToprx pasist 50 1 1t 20 ¢ coornerersenno. Tleproa o-
rypacnaza nepsoro pemecrsa pasen 1+, a 5TOporo ~ 2 1.

1) Hocrpoiie rpadini HAMENCHII MACCH KAKAOTO BemeCTA.

2) Moctpoiire rpaduic maMesemIts obumeli MaCCs ABYX Bemecrs.

1






OEBPS/image/29.jpg
TIOKAATERHAR Y TOTAPHOMANECKAR GYRKLIN

Yupawmuemus s nosTopemst

6.22. Pemure cucreny nepavencrs:

1 [iE-D-2(+1)>0, gy [Br+8-(2x-3) <0,
3x-1-4(x-10)< 0; 2(6x - 4)-3(x+1) > 0.

6.23. Buucane:

6.24. Haitgure nepostii wiew i pasuocts apuderieckoii nporpecci,

1) [a, +a, =02, 2) [a, +a, 8,
0, -0, = 2.4 a0, =144

6.2. Jlorapudm u ero cuoiicrsa

Haywus nyns, su:
Yanaete onpeaenerme noraphdma umcna;

MIOSHKOMMTECS C AECATHSMHLIM 4 HATYPANbHbIMH NIOTPHGD AN
uaywre caoicTaa noraptma;

HaywHTeCh MPUMEHATS CSOHCTEA NOFapUEBMO B NPEOBPaIoBasIM M-
L -

6.2.1. Onpexeaenue sorapuda

Paccyorpu ypassenne a = b, (a > 0, a # 1). Kopeus atoro ypan-
Hemus pamen aScmucce TOUKH MepeceueNiE TPaiKa OKA3aTEALHOR
pyuxmun y = a* 1 npavoii y = b. Ma pucymKa 6.4 Mt BN, uTO eI
b> 0, o rpadui dymKI y = o mepecexaeTes ¢ IPAMOIE Y = b TOTBKO
5 oguoii Towke. Ecant e b = 0, 10, xax BugHO 13 pucymia 6.5, rpagui
(pyuxmim = a* e nepecexaeTes ¢ NPAMOf Y ~ b. CACAORATENLHO, TpI
b > 0 ypasuenie a* = b ueer emuucTsem Kopeus (¥ = ¢), a mpi
b < 0 ypasuemue ne mueer xopueit. Kopems ypasnemus a* = b, rae
b > 0, HASLIRAIOT N02APUPMOM THETA b O OCHOBANIIO 4.

1
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9.199.

9.200.

9.201.

9.202.

9.203.

9.204.
9.205.

9.206.

9.207.

9.208.

9.209.

9.210.

9.211.

9.212.

Faamens
1) y=9¥x-8Yx;

1)y = sin2x - tgx;

b =27
vy
(2 - 327y
Dy =x+33 2)y=xt-e™
g = x - arctgx; 2y - arccos(l - 20).
D (¢ gJarctgEones 2y - stcostne + snin).

Haiigure suasenis npowssonoii Aamuoit Gymiim 5 yKasan-
21

b f(x)=

SO @), 725 2) fx) = In(L + @), £(0%

4) F(x)=Jx+x, £(1).

9.8.2. Ipnaoaenns nponasoxuoit
HaiijiiTe npoMesKYTICH BOSPACTANIIS 1 YOMBARMS (YKL

x-2
1 fo2x 2yeahy By-lny Hy= 3
VY )y )y D y=3573
Haiii1Te TPOMeIKYTKH BOAPACTANIS (yHKLII:
X ax 5 ) =
Dy x4+ 5 PR A v
Haiizure npoweskyTicn yGupams pynimm:
x. 2 = 1+lnx
1 2 y=ax-; Hy=
Y p=grs ) v 5 ) y=—

Hanumnre ypasuenis wacarensmbix x rpausant dymiisii 13
yupacuens 9.209, nposesenuix B TouKe ¢ abeuuceoit ¥ = 1.

Hajipure mauSonvmee n mamsensuee onasenns dymomn na
yiazamon ovpearce:
Dfw) =22+ xt 2, [

i
125
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PAsmEnT

J, - Crse ocuomtof asropum pensema moasazemioro nepasen-
. Bnesier 1 0CHOBANNe HOKAIATENLHON (PYHIULK WA POLICHHE HOKA3-
renuoro uepasencroa? Eexi aa, noseny?

Vupamuenus
A
7.72. Pemure npocreiumee J0rapugAMirieckoe HEPARHCTRO, HPHBCAT

o6e ero wacir & oxmoMy ocoBammo:
1) 4+ < 256; 2) 500 > 125 3) 8 < 243;

vw o o ()
256 7. 5.

@25 >
7.7, Pewre nepasencrsos
1 i 2)"_(2)"
PEp pr<ls o (2 -
o - e
2 [I] 5) (g] <25 6) [5]

7.74. Haiigure nanorbuiee uesioe snaserse ¥, yAoBIeTsopsiouee ue-
paescray:

1) 57 < 25 23> 9 367 <

L
36

oy e ol o)

| Ulpetsiiasite) (padom

7.75. B 2014 r. xommuectso cajiraxon » mameit ctpane onemma-
0cb B 257 Taic. ocobedi, 2015 1. mx KoMEIECTRO yReTHTLIOCH,
70 295 Thc. Ho 1 orom e roxy neneactae midexmuonmofi
Goneann (nactepennes) wmcxemmocts, caiiraron pearo coxpa-
muancy (romvro  Bernaxaanmmexoit nonyxsmun noru6o 130
mutc. caitraxos). Cormacmo exerommoit mepemncn » 2016 1. mx
obmee xomrecTno cocranmio 108300 ocobet. C moMomsio 1o-
rapauecrofi u nokasaTebRON (ymmi onpesenuTe, B Ka-
Kom rozy wcremmocTs caiiraxos n mameit cpane npm Graro-
npusTHEX yenopnsx npemscnt noxasatens 2015 r.

s o
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9.213.
9.214.

9.215.

9.216.

9.217.

9.218.

9.219.

9.220.

9.221.

2) f(x) = 32 + 42" + 2, [-2; 1)

3 7(x) = Seos2x +sinx, [o E];

xx
4) fx) = tex + otgx, | gig [
‘Haitaure axerpenyss dynkiii na ynpasnesnns 9.210,

Haitgure axerpenyMs hysicis

Dy=Eoae 2o By~
) y=T-2 ) v=T )y

~2lnx.

Tiposeas uccreosamue Gy, nocTpoiire ee rpadk:

by-Tesi my-r-erion

= )y = Bxt - B+ 6

) y=xe7.

Jlus scancnoii s pymicuui, gaumsx 5 ynpaerns 9.209, nait-
AuTe yriosoil xodpumment Kacatexruoil x rpaguKy pymic-
i, nponepennoit B ToKe ero nepecesenis ¢ 0csi0 OY.

B oo rouke Kacareuuas, aposesewsR X TpaQHKY Gyk-
' 5xt
RTINS . U TP ————
()= 3-2
nampassenn ocn 0% yron 5 457

B Tpeyroammiic ¢ OCHOBANHEN @ I BMCOTOfi h BICAH TpMO-
yromumix ¢ manSombueii mromansio. Hainte miomas otoro
npsoyroaBuIKa.

Bo cxoxbko paa ofke mapa Gorsie ofheMa HAHGOTLIIETD Wit
ruApa, BHHCANIOTO B 9TOT WaAP?

M2 kpyra BMPE3ATN CEKTOP C NEHTPATLEAIN YIIOM o, JATEN 13
cextopa caepuyau Komye. IIpi KAKOM GHAHCHI G 0OBEM HO-
yuemoro Komyca Gyzer nauGoTbN?

Texo noxGpomeno seprukansuo prepx ma 10 u ¢ wavambmoit
cxopoctsio 20 w/c. Ha Kakyio BHCOTY X Temo HORHIMETCS
uepea f c? epea CKOALKO COKYHA TeA0 AOCTUIHET HAUBHCIIEH
Tous 1 Ha Kaxofi BucoTe oHA HAXOANTCR?
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A Tipupoct man y6sms nony s omcHBaeTes MOKAIATENBHO
yminmeii y ~ y,a*. Tipumen navanboe KomruecTso caiiraxon
panmu 257 e, (2014 r.). Torxa noxysam y ~ 257000 - a”.
Uepes roa xommuectno caiiraxon ysemrmocs Ao 295 Thic.,
cnegosatensno, 295000 ~ 257000 - a', wam a = 1,149. Ho »
2015 r. ma-oa Goneomm romwiecTno cafiraxon coxpaTimoch
70 108300, Tlooromy, cunras 2016 r. mawambmsm npemencs
npupocTa, smcnemmocTs cafiraron MO0 omCaTS CrEAYIOMEH
yminedi:

= 108300 - 1,149°

Togcuntaci, cxomsKo Bpesenn nomAOGHTCA, WTOGM KomHYE:
1m0 caiiraxon npeasicno 295 Taic.
108300 - 1,149" > 205000 = 1,149° > 2,724,
x> log, ,,2.724,
SR g i5aT.
1g1,149

Taxin oBpazon, wro6s: RepuyTECs X ypommio 2015 1., T.e., uT0-
b1 KoIrCCTRO Caliraxon cocTamo 205000, nauumas c 2016 1.
e e e S

7.76.

777,

778,

o

Pemmite HEPARGHCTRO METOZOM BREAGHHS HOBOfi HepeMeHIO:

Dm0 2»[;] ~10-8543<0;

3)4" - 27 - 8> 0; 4)[L]75 6 -6< 0.
3

PenmiTe HEPARGHCTRO METOZOM PAIIOKENI HA MHOAKITE

2y 2y
b(3)*5) 2% 2) 2 + 203 4 2271 < 48;

3 (ﬁ] ,(1] s 434 3 < 28,
3) 57w,

Pemure mepanencTo MeToROM BReACHI HOBO mepeNeRTOf:
1)6% -6 4 5> 0; 2)3-20+18- 27 < 20;

3) 963 <27 DEREEREERT AN
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9.222. BaBHCHMOCTS MEAZY KOTHTECTHOM BOWECTSA X, 0GPASYIOIEro-
5 B pesyILTATe XHMIECKOI PEAKILH,  BPEMENeN 1, BUpAKa-
ercs pasencrson x = A(L - ¢ ¥). Hafizume cxopocTs peaxmmit.

9.

9.9.1. TlepsooSpasuas u meonpeseaenmtii wurerpa

. TlepBooGpasuas, HHTErpAT H HX UPHIAOKEHHS

9.223. Haitgure nepsooGpasiyio s dymsias
1) fx) = 37 + 235

3) 1l
5) fla) =42+ o s 6) f(x) = cosx + e-.
- ¥l °
B ymparceniinx 9.224-9.220 maiixure neonpesenennii mre-
rpa.
9224, 1) [« + 20— 1]dz; 2
3) J(Vx + Yx)ax: K
cos2x
9225, 1) [—SEH gy, 2 B s
3) Jetrdus 4) [(3x-sindx)dx .
9.226. 1) [sin‘xcosxdx; 2) [cos’xsinzdx .
9.227. 1) [sin’xdx; 2) [cos® 2xdx .
ax ax
9.228. 1) 2) o
1-4x* N1+ 4x®
9.229. 1) [cos' x*sin’ xdx; 2) |sin3x-cos2xdx .
9.9.2. Onpexeremuusii murerpa, Goparya Husorona-Teiomma
B yrpasuemnx 9.230-9.232 sumcre mierpans.
9280 1) [(x* ~12¢+3)dx; 2) :[z‘+%Jd1;
3) 1)

12
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7.80.

7.81.

7.82.

7.83.

7.84.

PAsmEnT

Haiiure ofnacts onpeaenems pymii:

Dy-EToE 2) By =T

5> 25, i
Dyt 1
el "

[a] 2 3> 81,
Pemmre nepasencrao rpadmeci:
1)2<3-x 2)[%]<21+51

1y :

3)] >2x+1; 4)3<4-x
B

Pemire HepanencTaO, MPHECA 06E X0 UACTII K OAHOMY OCHOBA-

o L £
13 < V3; 2)(5] 3)[9] >3;
525 <16 55T

Pemre nepasescrao:

2
(3

1
o[

Pemire noxasaTen oS HepaREHCTRO:

o (2] e

oo aar of2) Y (@)

o
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“SARAIH A OBTOPERWE KVPCA AN EGPoI 1 HAVAT AHARVIA CPERHER WKOTE:

o231, 1) [ e 2) [Faindxds;
o[22 ) [Fsinreost xdr.
9232 1) ['(¢ —ax)ars  2) jémj%zl:
8 [foin'x; ) [Foost xax.

9.9.3. Tpuaomenus unterpaza. O

Tlnomazs xpusommeiiofi Tpamemu, orpammuenoil rpapukon
pymnu (x), (f(x) > 0) npssu x = a, ¥ = b 1 ocwio Ox (puc. 9.1),
BrmenseTes 1o Gopayae

Puc. 9.1 Puc. 9.2

TTomazs duryps, orpamiteNIIOl CREPXY 1 CHIZY COOTRTCTREHIHO
rpadukays dymunit f(x) 1 #(x), ((x) > (), © Goxon - npasM
X=amx=b suumcazerca no Gopyie
5= I [()- g (x)]ax -
Oex Tea, nonyuemtoro pamenies rpaduka by = /()
BoKpYr ocn O (pic. 9.2), BEHCIAIOT CTCAYOIIN 0GpaON:
V=] f (x)ax.
Pagora, npoussoxuan cunofi F(x) npi mepexemenit NaTepah-

0t TowKH BROTD ocr O 0T TO ¥ = @ A0 TONKH X ~ b BHCIRCTE
0 opuyae

A= [F()ax.
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7.85.

7.86.

7.87.

7.88.

7.89.

7.90.

Pemmmre nOKAATETLNOR HEPABCHCTEO METOAOM BECACHIA HOROR
nepesemof

1)86'-2-18 -89 > 0; 2) 40 < 9y
B2 6 -2 350,

J—
o cofon s 2 B T 16
3 (2-48) >7-48.

Pemure nepasescrao:

237 >

Foa

3) 3% 4 30l 3 45 4104 <30 R gL

‘Hajigure manGorbimee memoe amawemue X, YXOBTETROpOMCE -

pavencray:

I e ] 2)13- 27 - 208 - 27 < 0;
a1 440

3) 737142003 4

2.6 867

=
Hajigure namvensmee nenoe anasemue ¥, yAORICTROpMIOMEE He-
panencray:

1) T T < T = T
B g - s 2o

2) 3 - g < 30 -
8 4) 5 - 5> 5 - 25,

Pemmure nepasencrao:

1 (E-2) >0-45: 2) (VB2 <o-4i5;

Haxo2o s

5 (2 B) <744

L

7.91%. Pemirre uepanencrao:

8

1) (x+1) Tt 2) (x-3)" " >1;
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B ynpannenusx 9.233-9.243 maiigute miomazs spusommeii-
Hoii TpamemN, OTPANICNHOI AANNLNI UMM, 1 BTO-
miTe cooTseTCTByIOuMi YepTes.

9.283. f(x) = 82 + 22, x =0, x = 2,y =
9284, f(x) = 4%, x =0, x =1,y =

9.235.

9.236.

9.237.

9.238. f(x) =

o x =0, x = Ind, y = 0.
9239, f(x) = 2 +x, g(x) = x + 1.

9.240. f(x) = 6+ Bx - 20", g(x) = x + 2.

9241 f(x) = ', g(x) = %,xf 3

9242, f(x) = x + 1, g(x) = (x - 1)
9243, f(x) = 3 - x*, g(x) = 2 + 1.
B ynpamrenunx 9.244-9.247 naiigure 0bten Texa, Horyien-
Horo BpameHIes ARmO KpHBO BOKPYT ocn OX.

X reloiz).
0204, y = xc[0i2)

9.245.y = 2x - 6, x < [3: 5].

9.246.y = ¢, x < [0; In3).

9.247. .

9.248. Ha satepuasnyio Touky Aeficrayer ciua, Munefiio SasHcAmas or
npoiizenioro Towkoit nyri. Eeau » Hauane ABKeis cwia Gia
pasua 100 H, 1o npu nepenemernins Towiit ma 10 3 cita AocTHria
suasenus 600 H. Haigire paGory, nposissesesiyio ciioii.

9.249. Buruncaure paSory, KOTOPYIO HaZo 3aTPATHTE, 4TOH pacTa-
HYTh NDYIHEY, HAXOARYIOCR B NOO/EHMN PABHORECIS, Ha
10 cu. Msnecrso, uto mps pactsxenus npysxims ua 1 o cina
natsenns paniia 5 H.

s 120
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7.92.

7.93.

PAsmEnT

3) (x-2)" "> 15

D (e+1)Me1;

A Cornacno onpeaenenmo moagaTensofi dymK I BupaKeHIe
B 76BOi HACTH AANNOTO HCPABCHCTEA HNGCT CMAICH TOTLEO B TOM
cryuae, ecam ocnopamie cTenemn momoAETENBIOE 1 HE PaBIOE
emumne. CeRoBaTenn o0, om0 BLMOMMTLCS yetone x> 1.
Pacesorpie apa caynas: x + 1> 1m0 <x+1< 1.
1) Bean z+1>1, me. x > 0, 10

(x+ ) <1, Jer P <(x+1),

x>0 x> 0.

U3 yenosms x + 1> 1 srexaer, 4ro monyuentas cucrena xe-

N {x‘ ~36<0,
pasencrs pasnocnana crexyomei cucrexe: |©
Pemia o7y cncreny, noryme

(x-6)(x+6) <0, _ [(-6:6)
{po {(n;wi:‘ 9>

2)Bean 0 < x + 1< 1, wimn ~1 < x < 0, Noayuacx crCAVIOMyI0
cucrey nepanencrs:
3650, _ [(x=6)(x+6)>0, _ [(==-6)U(G:4=), _
~1<x<0 (-150)

°.
-1<x<0

HBemmx+1=1,mex=0,101<1=0.

Orser: (0; 6).

Pemre nepasencrao:

1) (x-2) 51 2) 2 -

<3;

B (¢ exa (e e en)s 0 (24827

sy

Pemure cucresy nepasescrs:

2y(8) 2 3015 251,
1) 4l3 9 64 2)

0,2 <0,047;
R

0
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0<af1

Puc. 6.4 Puic. 65

Oupencacune. Jocapugpuon noxoxumesnozo wucia b no no-|
0UMEABRONY U He PaSHOMY eOUMULE OCHOGGHI A HasvGaTMm
noKasamens cmenenu ¢, & Komopyw HyxHO Go3Gecmu ocHosanue
a. wmoGes noayuumy wucao b, m.e. aozapupxon wucia b > 0 no

ocrosanum a (a > 0, a # 1) nasueanm wucao c, ydooremaopswousee
Ppasencmoy

a=b &
Mozapugn wucaa b no ocnosanum a obosnaawom max: log
Cornacio onpegenexinio, paneicTao (1) MOAHO HepENICATS B BUAC

2", @

Pasencrno (2) magumaior ocrosnwN A0zapufauneekun mode-

Tprep 1. Bumenn: 1) log, 815 2) log,0,125.
A1) 81 - 3, noromy no onpencneno log, 81
1

2)0,12: 2%, enegonarensio, log,0,125

B

6.2.2. Ocnonme cuojierna orapudon

Jlan ambeux wuces a >0 (a+ 1), b > 0, ¢ > 0 enpaaedausni c1cdym-
wue paaencma
1) log,1

2°) log.a

e = ogp s ogss ¥yion Lm g g

5 log,b" = mlog,b,m € B; 6 log,

1
logb.nc R onz0;

1
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log.b

) log b esl.

1
Tog,a
9°) log,a - log,b ~ log,a - log,b, a,b>0,a%1,b%1.
A Mloxasaeserno cnoiters 1° m 2° surexaet 13 onpexexems 10-
rapuia.
Mowasateaverso cooiicrna 3°. Boeqe obosmavemis logb = u,
log.c = v. Toraa cornacno (2) noay=mw crexyiomue panenctsa
b=a'c=a @
o panencs (3) 5 crry cooficrs crenemn s s, wT0 b ¢ = a**.
Orciona o onpeaenenmo rorapudua noxyM pavencTso
log.be = u + v = logp + log,c. 3
Moragareancruo cuofictaa 4°. Wa (3) murexcaer paercrso — = o
Tora ma onpeaenems norapudua noxysIM paencTso
log,%
Jloxasaremetno coojicrna 5°. Eens log b = u, 10 b
coa b ~ a™ u onpeaenenms norapuda creayer
log b* = m - u = mlog,b.
Jloxasarersetno cnojiersa 6°. Cornacno panencray (2)

(ar)™

Caegonarensio, log,

Lab>0,a%1,b21;

8) log,

log,b - logc.

Ma pases-

U

Liog.b.

Jlorapupaiposanie ~ 7o mpeoSpasoRaNHe, HpH KOTOpOM Tora-
DU BIPAKCII ¢ HEPeMEHILIMNI TPHBOAITCS I CYMME WA PASHOCTH
Zorapidnon nepexenix.

Joxasarennerno caoicrsa 7°. Ipororapudsmpyen obe wacts pa-

b o ocuosanmo c. Monyums log.b - log
log.b

Toga’

Joxasarennerno caoficraa 8°. Iloxaiem BHEOTHCRIE paBeucTsa

= logb. Cae-

sosarensio, log,

log,b=——-
8=

=a = b loga

log.p a=p

1
(Y =b= b =bode=1=c=2=log,

Tog,a

1
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o s
Tlpmvenss caoficrsa 7°, 8°, foxanute cnoficrao 9°:
log_a  log,b - log,a *log b, a,b>0,a%1,b%1.
Buterpusi criocot ompegenemun snaxa caa log,
O D S e P S
conua>1,0<b<1uam0<a<l,b>1,ro0logs<0.

Tpusep 2. Busucnm: 1) 1og,16; 2) log,2; 3) log, 27-

A1) log,16 - log.2 ~ 4 - log,2
1

2o -2 Lo

3) log,27=log 3" = -3log,3 = 3. BAccs MM BoCHOTLIOBATHCE

cuoitersa 2°, 5° u 6°. W

lpuvep 3. Tyors log,27 = b, Busaonm suaserne upaxconua
tog 5 Ya -

Orper: log 4

log,x
LB 1+ tog,p.
log,,x SR
X 1 log
Tog,x log,a log,x log,a

Tpumep 4. lloxanes Toxectso

o

A log,, x = log,, a-log, x =

= log, ab=log, a+log, b=1+log, bW

A M3 croiicrna 9°
log,,x = log, x - log a = log,,a - log x = log, . = log, ,a - log,x. Tlpu-
semu'570 panéncrso B omameRaTene Apod:
log,x 1 logx_ 1 |
log,x log,a log,x log,a
2
Tog,a

Cornacuio caoficray 8° og, ab =

~log,ab=1+log, b. W
o8, a
n
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Onpescacine. Jorapngs mo ocnonamuio 10 magsmaior decs-

MUNHbLA M02aPUPAHON 1 AT ETO O6OIHAUCHAS HCNOTEIVIOT CHMBOT

lg,

| ox 1 g5 ero oGosmatemns wenonbsyior cumox In, T.e. log a = Ina.

6.25.

6.26.

6.27.

6.28.

1

.. log,,a = lga.
Jlorapigs 1o OCHOBAHINO ¢ HAIMBAIOT HAMYPATLHELN A02GPU:

1. Croaxo pemenuit weer ypavueuse a* = b, (@
1b>0;2)b<07

. U0 HAILBAIOT JOTAPHGMON NOTOKITEALHONO THCIAY

. Hanuumire 0cHoBOC A0PAPUMIICCKoo TORACCTRO.

Cipopasy.upyiize i zoKasiiTe ocuoBIAe caoficrna Aorapudna.

- Moty noteTio 1orapi e pOAEAEND 118 TpALBTEALIGS -

. Moxer 1w oconaie orapuda Gurs pavisin 17

. Uro nadmmaior HaTypanML T0rapipNON? Kax oro ofodasaior?

D ———

0, a % 1), ccmm:

Vupamuemus

A
Hafizure morapmdar xamoro wena o ocosamo 2:
nx 2l oas  ak
; 3 ; T
i e net 8L
5 ; ; =
Haiizurre sorapmdse samoro wea o ocnosamo 3:
1 1
ns i @ ol
) )3 B ) 5
1 1
Lo nun 8 .
) 3710 ) ) a7

TlokasuTe CHPARGATHROCTS CICAVIOIIEro paBeHCTRA (VeTHoe 3a-
pamne):

1) 1g10000 = 4; 2)1g0,1 = -1; 3) 1gV10
3)log,8 = r Ingx% 6)log, V27 =
Busncaure:

1)1g100000; 215001 B log,VB; 4 log,128;
5) log,25: 6)log,125;  7) log, 8) log, 42 :

9 log,a% 10)log2  1)logti  12)1og,66
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6.29.

6.30.

6.31.

6.32.

6.33.

6.34.

6.35.

6.36.

6.37.

PRomEn S

13) log,1; 14) log,
BirumeaiTe ¢ NOMOIL0 KaTLKYTATOPA:

1) 1g152; 2) 1g25; 3)1g74; 4)150,8.
Tomsoysien ocnosiie Torapuipmumseckis: T0¥RECTDOM, HaifurTe ¥:

Diogr -2  2)logr~2 3)logx -3

4)logx =3  5)log4 -2 6)log3-
j——
1) log,32; 2) log ,81;  3) log,.Ya

1
7

5) log (V15 6) log, T)log,343;  8)1g,0,01.

Bormeante ecsmmmuii norapudn:
1) 1g0,001; 2) lgl; 3) 1g410 ;
1

4 | 5) 1g10Vi0;  6) 1g1000V10 .

€ o g !
Bamumure wneao » mize crenemn wicaa 1
16 2) 605 3) 6000; 906 50,006,
Vapocrun
1)1g8 + 1g2;  2)In8 - In2; 3) 1g40 - 1g5;

4)lnd +In5;  5)lg2+ g3 + lgh  6) 1+ In3;
Tlgd -1 8)In6-In2-Ind;  9)lg5 + lgd - lg2;

10102 5 103 + 7.
3

Vupocraze:
1) 5lg2 + lg8; 2) 2In3 + 3In2; 3) 3lgd ~ In8;
4) 2In5 - 3In2; 5) Lind ¢ ng; 6 Liml;

2z 38

1
T3 lg2 - 2gh 82 lgd - lgs

Vapocrure:
gt 1n27 les 25

b g2’ 2 9 3 g9’ o no,2”

Howascarre, wro panencrao ananerca nepust:

1)1g300 = 1g3 + 2 2)1g0,05 ~ g5 —

1
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SARAV HA TOBTOPERHE KYPCA ATIEGPol H RATAR ARATH3A CPERREN WRORS!

9.250.

9.251.

9.252.

9.253.

9.254.

9.255.

9.256.

9.257.

9.258.

9.259.

130

9.10. Bagawn wa cocrasaemne ypasuenuit

Macrep sa Tpu s usrorosi 48 Aeraneit. Komuuecrso fera-
Jteii, cexanmLx 52 nepubiii, BTOPO 1 TpeTHii A, PONOPILIO-
ammo coorsercrsento wexay 5, 4 u 3. Conbko fetaeii o
naroToRiT 3a mepRke AR AuA?

Jlns nepenoaicu 60 T rpyan 3AKASAH ONPEACTOHNO KOTHICCTRO
Tpyaomkx amTomobmieii. B cBA3N ¢ TeM, YTO HA KAMAYIO Ma-
iy HOrpysuan Ha 0,5 T MeHbIe SAIIANKPOBANIONO, AONOI-
RuTeERO 6LLT0 BaTpeGORANO emte 4 MamUHLL CKOTLKO MaIIH
6510 JAILTAKMPORANO NEPROMAUATLIOT

Moropuas nogia saTpaTiLa 5 4, wTo6s MpomTMTE 14 3 10 Te-
“emtio petci 11 9 K BPOTUR Teuenus. KAKOBA CKOPOCTI TeueHIs
peici, ecauit cKopoCTS 108K B CTORNEI Bofe pabia 5 K /1?7

© sy semeuubix yuactios miouazsio 80 ra u 120 ra codpa-
1 7200 1 seprosiix. Crombko newrsepos codpami 1 ra ma
KaNIOM YHACTIE, €CH © KAMAMX 3 TA NEPHOTO YHACT CO0pa-
21 a 10 11 seprOBHIX Gouire, ey ¢ 2 ra BTOPOro yuacria?

Ilena axmapexsmsix kpacox moansrack ¢ 64 1r xo0 72 tr. Ha
CxROTEKO TpOIENTOR BMpOCTA HeHA?

Userores Ana cntasa uunia u mukexs. B nepsoN crase orHo-
IeHIe TIX MeTAAN0R parHO 2:3, & B0 BTOPOM ~ 3:7. COTEKO
HYHHO BIATH KAOTO CILTABA, UTOGH MOMYWHTL 8 KT HOBOTO
cninasa, B KOTOpOM OTHOMeHIE WHKA  HHKEs PaBHO 51117

B spurexsuon saze Ghino 320 mocazoumsx mecr. Tlocxe Toro
KK KOIHYECTEO NOCATONHAIX MECT B KaXOMY DALY VBeTHs-
2 Ha 4 W MOGABWIH eme ONMH DS, KOTMNECTEO MECT CTATO
papist 420, CkoThKo PAAOE BLLIO B SPHTEALHOM a7 TEPRO-
nauaLIO?

Bacceiin nanoxmsiercs AByws TpyGas sa 12 . Tlepsas tpy6a
sanomnser Gaceefi na 10 1 GsicTpee, wen BTopas. Ba CKOTLKO
“tacos Kazzas TpyGa, AelicTBys OTACNLNO, SanOMIT Gacceiin?

Tps npogasofi cromMocTs epumis: Tosapa 2,2 THC. Tere
warasus noxysaer 10% npuGbimi. Eca cuisuts, neny 20 1,8
Taic. Tewre, T0 Marasun noecéT youTOK B cymye 43 T, Tem-
re. CKOIBKO eAumMI 9TOF0 TOBAPA G0 B Marasuie?

Eoan pasgemms, Anyauatiioe WHCIO HA CYMMY ero WD, 70 3
wacThon monyim 4 1t B octarice - 3. Ecan ae pageants oro
IO Ha RPONSBCACNIC €0 HBP, TO B HacTHOM moTYIN 3,
5 ocraxe - 5. Hafizure oro wuco.
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7.94%, TIpu xaxux aHaveHMSX @ HEpAREHCTRO X'~ x + 27~ 201+ 12> 0
BhmomIseTeR AT MO suavewmil 17

Yupawmuemus xas nosropemst

7.95. Vnpocrire Bupaenis:

1) [(JE f

7.4 Jlorapudmusieckie HEPABEHCTEA H CHETEMbI HEPABEHETS

Haywus nyssr, o

© HayuTec pelaTh norapUGMMIECKHE HepaBeHCTRa;
© HayuTeCh PeLLIATE CHCTEMI NOTaPHEIMNECK!NX HEPABEHCTS.

Pemenite T0rapHMITIECKOTo HePABENCTEA IPUBORITCS! X pemEmIIO
npoctefimero nepasercrna log,u(x) < log,u(x). Ha crojicrs aorapmdm-
seckoit pymemm cacayer, umo:
1) ecnm @ > 1, 70 nepavenctso logu(x) < log,u(x) pasmocnmo
u(x)>0,
(x) >0, )
u(x) < v(x);
2) ecan 0<a<1, 7o nepavencto log,u(x) < log,o(x) pasmocnasmo
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3) log,(3x - 1) < log,(2x + 3); 4) log, (4x-3) > log, (x+3).

7.100. Pemure npocteiimee aorapuiamseckoe nepavencTno:
1) log,(2x ~ 1) > log,(x + 1);  2) log,(3x + 1) > log,(x - 2);
3) log, (x - 2) < log, (3 - 1) 4) log, (12-x)>-2.

7.101. Pemure mpocreiimee rorapudnurseckoe nepasencTno:
1) log,(5x - 2) > 1; 2) log, ,(5x - 2) > 1;
3) log,J5x - 2] < 1; 4) log, (x* ~ 52 + T) > 0
5)log,(x* - 11x +43) > 2;  6) log(x* - 8x) < 2.
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i =i o i B < e e
4) Inz' - In(2x - 5) < In2 - In(z ~ 3).
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1) logix +log, x-2<0; ) log}, x~5log, . x <~6;
3) log;, x+3log,, x>0;  4)2 - Ig'x > lgx.

7.104. Haiiaure ofancts onpeacxenita dynsiun y = f(x):

b f(x]

7.105. Pemure sorapdanrieckoe HepaneucTao:

1) lge + 20+ 2) < 13 2) log, |

3) log(x* + 10) < 4; 1) log, (.
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6.67. Haijzure smawemme swpascomun 5x + 6y, eom x =—o—,
v = (og8)". log.5

6.68. Vnpocrire pupazenie:

1

i 1-log, — +logi(a-b)

o (,g” v N g g.(a-b)
lga 1 — .
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6.70. Toxamure, wro npssas x + Ty = 50 Kacaeres oxpyHoCTH 2 +
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6.
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© HaywTecs CTROHTS FpaK NOTAPHEMIECHOR chyHKLINH;

© W3y+bATE  HayswITECS MpHMEHSTS CBOCTBa NOTApHEDMIECKOH by~
.

6.3.1. Jorapudnureckan gy u ee cnojicrsa
Onpexcaenne. dynryus euda y = log,x(a > 0, a # 1) nasniaaem-
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cn 1A HewKOTOPHIX OCHOBHAX cHOfiCTRAX.
1°. Ofiracme onpedexenus aozapumuneckoii dynyuu ~ ano
ecmo acex mosoxumesneix Oeicmeumensunx wuces R, me.
2





OEBPS/image/225.jpg
4B ILH LTI D 0 21220508 - 25 34 - 3,5 2,715 1) (5 2%
2

2)(132). 7.16.1)= 17,3 negens; 2) = 92,2 negean. 7.17. 1) = 8 ¢. 7.18. 1) = 50,73

2) = 152,1; 9)

719, 1) 25 2) + 166 720. 1) 0; 352 29 3
R
4L T2 1) 202 13 0 4) 0. T2 1) 15 5 2) -

i 508) L) 15 2

. 1) log, 103 2) - 0,

106,085 05,728 102 10 1

7.25. 1) 15 2) 5 8) £8. 7.

- 220 727 1) x=log,
1446

2

.7.30.1) (0 2);

2.,.7@..,.;2,mg,uﬂfz,:m,[ RN

34413

(250):2)(0,5:4). 731, 1) Exumersenuoe pemennie, 7.32.1)152) 8- Lo

3

73

04278111085 ) 0. T4 #0830 16,735, D15 1
PRI IR LL S

3
T43.1)0,5:2) 20 8) 2. Td4. 1) 145 2) 2 8) 1 5. 75, 1) 125 2) 8,53 3) 495

5) 1; -8; 746 . 747, -

1
5
e 2 2z Y2 T

7.50. 1) (25 5% (55 25 2) (2

TS 1) (45 8), 8 95 2) (25 1), (15 25 3) (5 3), (3: 5). 7.

1
3)-3.755.1) 3es
) )5 )
0.7.55.1) 105 2) 410005 3) 43 4) 13 7.56. 1) 1; 2) 05 3) 2. 7.57. 1) %5 2

1 e 1
28 3) 1:16.7.58. 1) 75 125 2) 100005 8) 75 95.4) 155 1000:5) x > 05

1

21363 3)@:12).

L

1D28)2.7641) 1

761 1) flua; 2) onwo. 7.62. 1) (73 3), (6

5 2) (35 2). 7.

210,10.7.65.1) (1 1];2,‘3;-“.1.“. 1D 16.767.0> . 772 )5 <45
i3 i

DrC-LHrchBr T T Y-

5 2) ¥ < -3 8) < - 8 4)

CLEE2TINDL LY -LITE Drc -0 - 1<x<l

797.1) x < 0; 2) x < 4,5. 7.78 1) x < 0; x > log,5; 2) log, 2

<x<log,9.

135





OEBPS/image/128.jpg
7.108.

7.109.

PAsmEnT

Haiiure obaacts onpeaenens pysimi y=(x):

D (. Iug“§+~/174;
e e

PeriiTe HOrapHOMIIECKOR HEPARCHCTED MOTOAOM BRCACHIIS Ho-
Boit nepemenofi:

2) 7
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7.113.
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7.116.
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e R

3) 0,5+ log, x~log, 5x > log, (x+3);  4) (log, , (x-1)) >4.
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32 <1 4) log, (log, (3" -9)) < 1.
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1080y (VA5 -5+1)50.
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7.124. Vapoorure supaeune:
a
1 {Vab -
d [ o r]
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npocmeilwun noxasamexsuux ypasnenuen.
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PASREN T

Merozus pemenia moxasaTexLX ypanennit: npuneAee ofc-
11X MACTell YDABNCHIA K OANOMY OCHOBANIIO, PABIOMCHIe T MILO-
RHTEAI W MOTOR BBEACHIR HOROI TepeMCHHOii.

Tpocmeiiuunu n0zapugusecrinu ypasnenuany nasuzaior
ypamnenna muza log,x = p. taca > 0,0 1.

Ocionmste 7oz pementta TorapupameCKix ypaneniiic
nOTLIOBANIe ONpeACTCHI JorapMa, NPHBEACHNE SorapupMIC
croro ypasmemns  puay log,(x) - log,g(x), peaemue novoi mepe-
MmO 1t METOR MONACHNOTO MorapMpAHpORAMILE.

Tlorapudnuiricexine YpaBenIz pemAioT MPHBEACKIEN KX X BUAY

@) = 8(x),
log, f(x) = log, #(x), (a>La#1) e {/()>0,
2(x) > 0.

B T en———
npocreitum nepasercraay nirza log,u(x) < log,o(x).

1) Ecan a > 1, 10 uepanencro log,u(x) < log,v(x) pannocunsio

| u(x) >0,
o(x)>0,
u(x) < vlx);

2) ecan 0 < a < 1, 10 nepasencrso log,u(x) < log,v(x) paso-

u(x) >0,
o(x)>0,
u(z) > v().

Hepasencrso suaa log,u(x) < b pemaetes NpHBCACHUEM €ro K
L uay log,u(z) < log,a". F

Tepammst na Tpex Aauax

Ha pyccrow mabie | Ha xasaxexow sase | Ha aurmickon waike
Jlorapuuiiccoe Torapuuisc Logarithmic equation
ypanseme Temzey

Jlorapuguiiccoe Torapguisc Logarithmic
epasecrao renciaaix inequality
Tloxazarertnoe Kepeerximix eey | Exponential equation
ypaneue

Tloxazarerinoe Kopeersiuix, Exponential
nepaseuerso renclaaix inequality
Ouenonemarmali | Dkenonentrix Exponential

poer (cnax) oey(ieny) growth(decay)

m






OEBPS/image/229.jpg
Sy o a3ttt

xe1
PR

.
e I Lo e im0, -
i

To
9 A=E, 0=VE, Do mamnan . 844 1) g = o+ Cres

$8) y=CeT 4G T 4) y = et + Cevn

845, 1)y -

S0 2y Y= 0846 1)y = Ce + Coxet, y = o -
+Cxe

Ly=eT 2 T8y = Cot Coretiy =

e 2y y -

O = Bae 4) y = o+ Core, y = 2xe. 8.48. 1) y = C,evcosx + C ot x

Coines 2y = Cecosde + Cesndes 3y = CpoveonsBx + e vsin e 8.4,

1) x=Leingt; 2 x = sin2s sin2BL. 851 1) y - 20 sins
V=23 J ) el i
5 4ol P N T S

1
2) sinx - pein’ x4 C. 858 F) = ' 4 x4 2.
Pasex 9

9.1.4) 0; 5 6) 5 T) 0 8) 8. 99. 1) a = 82, b = 56. 9.11. 1) 1,36.
912.1) V55 2) ~VB: 8) 2 4) ~4 5) 1; 6) 1; 1) 9. 907 1) 8(x + 11)x
e+ 2):4) (a - 1)+ 9; 8) 2a(a* + 36, 9.18..2) (5mn — ) (Bmp + 51 ).

ol

-9.86.a,~ 18125, = 141~ 17.9.37. 1), =~ 49,

2,

)

0at 2oz oan o,

9.34.2)90.9.35.

138





OEBPS/image/134.jpg
TGOEPENLAANSHSIE YPABRENAA

Pasaex 8. IHGOEPEHIHAIBHBIE YPABHEHHS

Texnepamypa @ roxname pasia 20° C. Texnepamypa was nowusuaacs om
100°C 90 90° C & mevenue 5 uun. Gepes xaxoe apexs wali oemoinem do 50° C7
Omaemums na amom aonpoc aw exoxeme, usyuua amom pasdex.

Bu mpucrymaere x moywemmo pasiena «/ludepennuaipusie
YpABHEHISS ~ OAHOTO U3 WHTepeCHOFIINX PASAEIOD MATEMATHECKO-
o amamsa. Cepa mpuMenemus AupdepeNIMATLHLX VpaRHeHmit
ouems mupoKa. DTO OGLACHACTCH TEM, UTO MATEMATHNECKHE MOACMI
MHOPMX NPHDORHHX ARICHWX U NPONECCOB OMNCHBAIOTCS HETErPO-
AudpipepentuauL ypasemair, [ HCCTCAOBAMNS 1 HOHIMA-
I3 PAIMININLIX POIECCOR RAM HEOGXOAMNO HIYWHTE AANHEL PAIAC.
BOILIOR KOMUNIECTRO PAIAMTHLX NPOLCCCOR, TAKIX KAK POCT Wi
CHAJ HHCACHHOCTH HACETEIIS, NOMY NN AHBOTHEX, GaTepuil, pac-
npocTpaNeNe MHGEKINLI, TPOCTOE TAPMOMIECKOR ABMKENIE 1 T.
MOZEUPYIOTER ¢ HOMOILID AudipepeRIuATLRLIX ypaRemxii. Haveie.
e TEMTEPATYPE! TAIUKE MOKHO OMNCATH ANOEPEHINATLILN YpaR-

Coxepmanne paszena

8.1. Ocuosise moRATIE 0 AupEPEHIHATLHEX YpaBHEMHIX.

8.2, JludpdiepenuuaTbLe YPABNCHIA NEPROT HOPAAKA © PA3ACS-
e —

8.3. Tluneiinue oguoposusie AndepenmaTbiLe YpaBens BT0-
POro mOpAAKA © MoCTOAMAEINMH KooddMHEHTAMIL.

8.1. OcoBubie moHATHS 0 jHDDePenIHATHHEIX
ypasmeunx
Mayumn nymer, mor:

© yanaere onpeaenene AU EpeHLHANLHOTD YpasHEHHS;
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© MO3HAKOMATECH C NPHMEPAM MPAKTHECKOTO NPHMEHEHHA AHddbe-
peHUaRLHsIx ypaBHes;

 yanaeTe onpeaeners oBLLErO  NACTHORO el Aubebepen-
ansiioro ypaswera.

S —
A, KoTopuie HasusaioT AupepeNIATLIMME ypasuemnaNi. Jug-
Beperigsanimion ypasReits TubrmARr ypAaRaG, CoRoPmamOR o
SABICHAYIO TiepeNeHEYID, HOHSBCCTIYIO GYMKLMIO M G IpoSBOTLe.
Hanpiiniep, AndepoRIAR AN AB1aI0TCS ypamenis 7(2) + 57(x) =
=0, f'(x) = x - P(x) ®ap.

Passen +udpeperiansie ypaskemiss TecHo CBASAN ¢ HOHATH-
e <ibepenanan Gy

udpepeniuazon dyrus y = f(x) & mowe x massaesea mpors-
AR —re
epentuian ynxaus obosuasacrca wepes dflx).

aro) - s = = L0
Wk sty oY HO e s el e,

B Catsiymmis Dprasepis padcaovpia Reonoaisis RoRRpeRaLLE Sh.
P —————

Tlpumep 1. (Uncaennocrs macenenus.) Jlemorpaduyeckue uceneno-
BANUA TOKASAAK, 4TO CKOPOTS HPHPOCTA HACCICHLA TPANO BPOLOP-
Atonanuna oro Konuseorsy. TIyCT, B NOMEHT BpeMeHI ¢ SHOTCHNOCTS
Hacariomaa paxza N(). Torga Smopoors. mpapates. sa Hpeia * pasan
nponoaIo N'(1). CACAOBATENLIO, VENTBAR YIOMARYTYIO HPOTOP-
LHORATLAYIO SABHCHMOGFS, ORI ypasHeHie

Nty N(D).

[ e —————

pocra macenems. Janmoe ypasiemie sammme o nuze
N1
N(t)

P (T —

¥ o NG aN ()
(A= rar v - S0 0

N
= InN(t)=kt + C = N(t) = Ce*.

- Bosee noapoduo o muddepermaze

kt+C=

Brecs et obosmamman ¢ ~ C. Mt mpUILTH X BHBOAY, §TO BCE pe-
memns Andiepennuarsuoro ypasnems N'(t) - - N(t) samucumarores
5 suze N(t) - Ce*. lonyuennoii dopayaoit onpexensierea saxon pocra

Tpswep 2. (PagmoaxTupmusii pacmax.) DxcnepuvenTarsmue mc-
creRoBama MoKATAT, TO CKOPOCTD PACHIaZa PATHOAKTHENOTO Beme-
cTBa mpsNO mpomOpmHONATLEA ero mavATLIONY KomwecTDY. Buamie

K






OEBPS/image/49.jpg
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D(log.x) = (0; ). eficTamensio, rorapiaimicckas hymims onpe-
ACTeHA TOTHKO TS MOROHTE ALY HACHILT APryMEHTA.

2°. OGnacms snanenui socapudnuvecrois gy ~ noseemao
acex deicmaumensnbix wuces B, m.e. (i +20).

AB cavont gene, ann moboro wncxa y, € R mpu a > 0 onpesenciio

supakenne o’ . A 13 OpEACTCHIA AOTAPH(NMA CHOAYET, TO HMECT
Mecto panererao log,a” = y,. Tora Torapudmirieckas by mpi-
NmaeT oHAUCHIe, PABHOE ¥, B TONKe X, = a'" , T.o. TOTApHGIICCKan
pyuruus npummacT moGoe AeficTautensioe snavere. B

8°. Ecau a 1, mo aozapupmunecas gynruus y = log x aospac-

A Tlyers wiena x, 1 x, - moBue moTORTETLMIe wHCTa, YAOBTOT-

nopsiomute mepanescray 0 < x, < x,. Tora ua x, =

caeayer mepasencrno @ " <a**. Haw uamecrio, uro npu a > 1

noKassTeaLuAR pymKHNA y — @ sBAsercs moapactamme. Toria wa
nocaeanero nepanenctsa caeayer mepasenctso log,x, < logx,, o 1
wpeSosanocs oxasar. B

4°. Eeau 0 < a < 1, mo xocapugmusecras gynryus y — 1og,x yooi-

Jloxagaensorao 970ro cROficTEA AHATOTHNIO AOKAIATALCTRY CROF-
crna 8°.

5. Tpaguru tozapununecroit dynwyu y = 10g  u noxasamesvoir
DKL Y = @ ¢ PABHBLIU OCHOGGHUSNY CUNNEmPUHHL OmHOCUME AEHO
npasois y ~ x. swamomeiics Guccexmpucois I u I1T Koopdunamusx uem-
cepmeir.

A Mo xypea reomerpmn max manectro, sto rowxu A(n; m), A'(m; n)
PaCTOTOKeNE CHMMETPIIID OTHOCHTETLHO HpMNOH Y ~ x. TIycTs Tou-
xa A(n; m) npumaznexuT rpaguiy pymcmm y — a*. Torga m — a* =
Dlogm = loge" = £ > 1 = log,n- S0 sy, w0 mousn A )
npmuanzesc Fpaduicy by y - log x. B

proncp 1. Cpamm caeayiomue wueas: 1) log,3 1 10g,5: 2 log 3
i log 51 3)log 17 slog,23.

A1) @ymxuus y - log,x sospactacs, T.x. ee ocnopamme Sompme 1.
Toraa ua nepanercraa 3 < 5 creaver nepanencrao log,3 < log,5.
2) Dymus log,x YOMBaCT, 09TONY BMROHACTOR HEpABOHCTEO
log,3 > 1og 5.
3 Ua log 17 = log16 - 2 u log23 < log25 - 2 caeaver
log,17 > log,25.
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6.3.2. Tpadyur: zorapuchsumseenoit s

Cornacno cnojicrny 5° rpagmi morapudmecroii (pymmmn y —
= 10g,x Moo noAyuHTE W rpauKa NOKASATETBRON (YK Y - a*
© noMombI0 CHMMETPII oTHOCHTETLIO MPANOI Y ~ .

M nocTpom rpaduic norapudpuecKoit Gy HA ocHOBE €T
cnoficrs. Tpadms moboii morapudireckoit dymxum mepecexact ocn
0Ox b Touxe (1; 0) (r.x. log,1 = 0), no me mepeceract ocs Oy.

Ecmn a > 1, o (ymxiun y ~ log,x nospacracr. dymkmus mpi-
HeT NOTORHTETLMe SHatenia TP xe(1; +%) 1 oTpHIATeTLILE
smatemn mpu xe(0; 1).

Ecmn 0 < a < 1, To dymenus y — log,x ybusaer. ymemus npi-
naer oTpEATeTbMe SHatenia NP XE(1; +7) 1 HOTOARHTETbIME
smatemn mpu xe(0; 1).

Temeps ¢ nosombI0 TabrIe omaeI MoCTPORM, HATpINCP, TPA-

puncas ot y = log,x, y =log ,x m y = log,x, y =log,x.

x L 1 1 1 2 t 8
8 i 3
log,x B 1 o 1 2 3
log,x |3 2 1 o -1 B -
. L H 1 3 9
9 5
logx -2 -1 o 1 2
log,x 1 o -1

Ha pucynxe 6.6 usoSpacenst rpadus dymsuuii y = log,x u y =

= log,x, a na pucymke 6.7 - rpaduxu gyt y =log ¥ n y ~log,x.
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Tlyers a > 1. Hew GonLime GHAUCHI OCHOBAHILS d, TeM ¢MEATCHICE
pacters coorsercrsyouas sorapupuseckas pyminus. Tlycrs reneps
0 < a < 1. Uew Membie suauenie OCHOBANIL 4, TeM ¢MeATentee YO~
Baers coorseTcTaymoman TorapudMeckas GyKnus.

Ha npusepe prcyiko 6.8 1 6.9 Mt MO YOeAUTECA, UTO TPadu-
K pymnuii y = a*3 y = log,¥ CHMMETPINL OTHOCHTETLHO HPAMO
y-x

Puc. 6.8 Puc. 6.9

Tlpieep 2. Onpegemnn anascn wmee: 1) log,5; 2) log,5; 3) log, 5

1
4 log, 3.

1
AD M5 > 1,2 > 1 noayuaen log,5 > 05 2) 5> 1, 3 < 1, caeno-

1 1
sarensio, log,5 < 0; 3 < 1, noorouy log, = > 05 4) <
3 ) y log, 5 ) 5

1
<1,8> 1, caenosarensio, log, T < 0.
1 G L]

Ocuosamis gecatuunoro u mary-
pansioro torapmdnon Somsime 1, m0d-
Toney (ymicnun y = lgx u y = Inx s
tores moapacrasomusi ( pic. 6.10).
Ha pucysie 6.1 naobpazens: rpa-
puxcu pymxmuit y = Inx 1 y = ¢, a na
pucynxe 6.12 -~ rpadmi ymni
y = lgx uy = 10°. Tpaguscn orux dyux- Puc. 6.10
it CHAMMeTPINIE OTHOCHTELHO TpsL-
Mot y = x.
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Pue. 6.11 Puc. 6.12

B L e dyucus umssaoron sorputeckon?
2. Toseny of1actiio onpeaexeus Sorapupiseckoli GymKI Ab-
ameres MuowecTso (05+), a 061ACTLIO oo JuaUeHI — MHOXCETSO
(03 40) 7
JloKamiTe, 4ro norapHGMITeCKas (YK SBALCTC BOIPACTAIO-
ek, ecnn a > 1, u yOuwaomeH, eone 0 < a < 1.
4. Jlokasure, w10 rpaguiu dymeuit y = log.¥ u y
bt OTHOCHTETLO HpAMOT Y = .
5. Ha omuoll roopumatioil fiockoers mocTpolie PRI cleAyio-
X ymKiii (¢ TONOILIO TPAINECKOTO OAAin-KaTEKYAATOPA.

wan cxemativseckn)s 1) y = log,x  y = log, % 2) y ~log ¥ uy =

- ciaseerpis-

.

JlonoTunTe bMLIe 9TCKTPORNELE PecYPCLT EeFE

Tpagmecroni onnaiin-xarssyasop hitps://www. i
desmos.com/calculator m

Vupamuemns
A

6.72. Viasure, Kaxie w3 crexyiouuix ymKum ABATOTCH A0rapHG-
serseckimt (yernoe saane):
1y - a5 2)y=log25 + 2% 3)y = In(x + 2);
Hy=2585  By-logl2s .

6.73. Onpeneaure smax pupaenms:
1) log.3; 2) log, 3 3) log

y = log,2
5)y-log, 4 6 log,4; 1) logm 8) log, 7.

2
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E=n
Haitgure obacts onpeaecits dynxun:
Dy = log(x - % 2)y =logi(x-1);

x-1
T}

3)y - log,

)y - log,(e* + 2x - 3).

Conmazator mu rpadmcn pymemii f(x) = x + 1w g(x) =27

Obocuyiire orser.

Cpanmure wicaa:

1) log,4 u log,5; 2) log, 4 u log,

4 )
3) log 65 1 log 1) log, 2 u log, .
) 8; 8; ) 8%7 E;N

C momompio rpaduueckoro omnaitu-xarbxyssTOpa  HOCTpOIiTE
‘rpaduici crexyiouX (yHKILIi KA OLHOI KOOPAMHATHOI II0CKO-
i, Ha 0CHOBe MOCTPOGHNLIX FPAIKOR CHOPMYIHPYHTE BLEOA.

Dy=-lgruy=lg+ 25 Dy=lgruy=lgC-x;
3y = lgx, y = log,x my = log,x;
)y - log,x my - ~log,x.

A1) Tpamcn dymenii B
y=lgrny =g +2)
pineaenst na prcyke 15

6.13. Mt s, uto
rpaux pymimm y -
~lg(x + 2) nonyuen na-
parnensiy  mepeno-
cow rpadmxa byt
y = lgx na ave e oy,
saeso. Crexosatexsio, Pac. 6.13

oxno caenars puso:

wrobut mocTpouTS rpaK Gy y = lg(x + a), mymHo cRe-
aams napamtexbLl nepesoc rpaduka (pymkm y ~ lgx Ha @
e ——]

1oy=lge+2)

TocTpofire rpaginic (I 1 TPOBEPLTE PESYILTAT C TONOILIO
padiricexoro onalii-KaTLKyIATOP:

Dy = logx 2)y ~log,x; 3y~ log, (x - 1)

4y=log,x -1 B)y=log(x+3; 6)y=logx+ 3.

)
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TGOEPENLAANSHSIE YPABRENAA

TOfi 3AKOHOMEPHOCTH HOIBOASCT PEmIATE GOALIOR KOTIMECTRO 38AAT
o pazuoaxTuBiON pacnaze. IIyers m(f) - KOTIECTRO PAAHOAKTHRHOTO
semectsa (3 rpamax) B MoMenT speseni f. Torza BHIOTRIETCS pa-

mi(e) = - km(t),

e 2 > 0 - Koo(IMEHT NPONOPIUORATLHOCTH, SHAK ¢~» YKAIHBA-
©T Ha yMembIIeHIe KONNYECTBA PAAHOAKTHBHOTO BIIECTB © TeWeHHeN
spemeni. Criegosatenio, npoussOAAs m'({) AONAHA GuTh OTPHIA-
Teasuoii. Pemus ypasuenne, xax nokasano 5 mpivepe 1, nomyumy,
10 pazHoaKTHBHLL pacnax onpeAeAneTes GYNIKNIEH

m(t) = Ce™.

Eean » nauarsustit Moxent speves (1 = 0) KOTHHECTRO PATHOAK-
THBHOTO BemeCTBa PABHO M, T, TO HOMYHHN

m(e) = mg

(m, = m(0) = Ce™* = C).

Tipusiep 3. Tlycrs MaTepuaiLiOe Te0 Maccoii m ABMIKETCS TPANO-
uneiiso noa Aeitcrsuen e F. Tpeanoonny, wro cuna F cosnaza-
er ¢ nanpanienien Ammwienns Tena. TOrAa COMTACHO BTOPOMY 3aKOHY
‘Hbi0TONA YCKOpeHHE Tela B MOMEHT BPeNEHH { PABHO OTHOIENHIO Aeil-

F
craymomeii cums F x wacee Texa m: a = —. Hax uspecten wexamis-

“ecxuit cMBET BTOPOIl NPOUAROANOM: BTOPAS TPOUIROAHAA DYHKIHI
S(t) pasua yexopero 5 MowenT spexen . C1e10BATe IO, HONYHACN
Audepentiansioe ypansenue

m - 5"(t) = F(t).

Tpiiep 4. Cacrasnst audbepeuuaTLIoe ypaBReRKE KpuBOiL, 211
KOTOpOIi OTPEIKI KACATEALHLLY, SAKTIOUEHILIX MEIKAY OCHNIL KOOPA-
uar, wheror moCToRMMYIO ARy, paBIyIO @.

A TIyers y = f (x) -~ ypamnenme zanmoit xpusoit. Torxa ypasnerue
xacareauioit 1t 1ol xpuBofi, nponcacHmoli B Toure (x; f(x)), mucer
Buz: Y - £(x) = £'(2) (X - x). Haitzext Tours nepeceserna kacareasioii
© ocmu Ox 1 Oy:

o ¥ 00 3= D=1
76

Mrax, KacaTersmas EpeceKAeTCH ¢ OCMH KOOPANAT B TOWKAX

10y X =02 Y = ) - xf )

A[M;OJ 5t B(O; f(2) - xf (). Tlo yenomumo sazaws AB = a, T.e.

F(x)

50
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EX=n

Otoomastns £ (x) = o', f (x) = y, oy mxpeperATLIOe ypasHene
[MJ s
v
)+ oyt - 2oy ) - 20 + ) - @)l

Hecsopumpouupans gragpuenia piysosmes syt s
i b ebem A DaBesA . ToneDs KDATIO oeTaNoB-
e omSTI AGNOPOIHATLIORD YpaBHOI.
[ Cupamamme. Juggsimasassann ypesmines Hasiasnm

ypasnenue, consmsanuee neussecmuyio pynru Y(), ee npouseo

| One u nesaaucusyo nepexennyno x.

‘Haussicunii TOPSAOK NPONSBOAOI HewseCTHOR (pymiciH, BXO-
Asmeii B Aup(epenuATLHOE ypaBeHe, HASHBAIOT OPATKON ITO-
ro ypannemus. Hanpiep, nopazox AudepenuuaiLioro ypasuenis

SXpdopenmmansioe

7= (" + 2) pasen 3, a ypasnenue y”
ypasuenie roporo nopaza.
Podororpms
B ————
pon 1-4.
Onpescacune. Pewentien dudipepenyuarsiozo ypasuentn ua-
swaaiom 4Gy pynryu y(). ecau npu nodemanoate amoi Gyt
wut u ee npouseodnsix @ ypaaente noaytaemea moxdecmao.

Hanpusep, xax noxasano sme, dymkimn y = Ce* ARISIOTCS pe-
memNE AHPbepenIIATLHORD Ypasnenis ' ~ ay. AHATOrHIHO (K-

1
——-+C (C - const) spasmorcs pemenusu ypavues

— —

Tpacpui pemenius AubHEPEHINATLROTO YPABHEIIS HATHBAIOT UN-
mezpaaeroli xpusoi atoro ypasseuns.

TIpocreiimuns AuGEPeRIMATLRLME YPABHCRIINI TEPBOTO TO-
psasa ABAmOTCS ypaBHeHns BHAA

¥ = .

e s
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[/ RivoerEn e yeABHERR

T —
4(x) 0 ce TpousBOAHORL £ (x). Do MOHO CRenaTS, HpOHKTErppOSAS
966 acTi ypasneuis:

v = [ .

Eca F(x) - oxna ms mepsooSpasmx as dymmum f(x), T0 pe-
wmenve ypauewns sanumierca  suze Y(x) = F(2) + C. M sz,
wro ypansente y' = f(x) nueer GeoKoueroe nOHeCTRO pemenui. Hx
TpaQuIII (WNTerpATLNLIE KpIBLE) HOTYTAIOTCE O T APYTOTG ma-
PaeRL A HepeHOCO B Hampantemi ook opanar. TIpi 7o Yepes
Kamyo 1oy M,(¥,3y,) IIOCKOCTI TPOXORNT TOTLKO OATTA HITErpaTL-
nan xpusan (puc. 8.1).

uA

Puc. 8.1 Puc. 8.2

Hanpusep, MHTerpaTLEMMI KpUBHME ypamzemns y + y' + X = 0
SBITOTCH KOHUCHTPHUECKHE OKPYAHOCTH C UEHTPOM B HANATE KOOP-
Aunar.

B camow gere, samumew Aaumoe ypasuemie § siuie y z
u Bocnombsyexcs Tew, wro AuddepeiuaT pasubix Gymiii Toxe
pasist: y - y'dx = - xdx. Yuurssan, wro y'dx - dy, moxyum y - dy —
= - xdx. [IpORHTErpUpYeM HOTYUeHIi0e PABEHCTRO:

Judy = [ xax :§

Coxay
22

c
Bxecn it masepenno aamemnam C i o A7 yAoerna mpeoGpazo-

Bamnii. D10 He AMACT nA peoymbTAT, Tax Kax C ABATETCH MPOHIEOTD-
noit mocTosmmoit. Hau xopomo manectno, 4o ypapnemmmum x* + y*
€, (C > 0) onpeaeamores rommenTpmCCKHe OxpyEHOCTH (piC. 8.2).
Ha npupexenbix mpmvepax wb yamzemn, 4To pemennst Audieper-
nAbmLX ypaBmenRii MEPBOr MOPAAIA SABMCST 0T HoCTOMNOR C. DTa
HOCTOINAS BOJMHIKACT IPI HAXOCHIT HEONPEACICHIOTO WATCTPATA.
Crexopatensio, B obmen pememm mupepenmuaTbIoro ypasnems
HepROTO MOpSAKa COREPANTCS 0ANA NPOMIBOALHAR HOCTONMHA.

s
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hittps://www. youtube.com /watch?v=48vear ViLLs&list~ S
PPLEOOWQomrpAggQM2ub3EW 10EPEA3659.d ok

Taw o6pazow, dymrnns y = +C—x anasercs obmu pemenn-
en ypasmemms y - y' +x - 0.

Hapazay ¢ ofmmr peimentiex AudepentiaTbioro ypaskenitn so-
Anres momsTie wacTmerx pememii. A wmenno, pemenne Anphepen-
arsmoro ypasmemms, moryuacwoe m3 OO pememms TyTem mpHAa-
nIs MPORIBOTB RO MoCTOMIO C ONPCAETIENOTO INATCHIE, HATHBAIOT
wacmnwn pewenuem ororo ypasmemns.

K npuwepy, maiizes pemenie xudepenniarmoro ypasmemis
y+y'+ x = 0, yaonnernopsomee yenonmo y(1) - ~2. Hrobu pemmuts o1y

sazasy, s pasercrse y = +JC—x npeamonomm, uro ¥ = 1, y = ~2.

Tonysum C = 5. Vanrsmas, wro y < 0, monymmw wactmoe pememne
y=—V5-=.

Tlepeiizes Teneps x AMbepenTAATLILIN YpaBHEmLN BTOPOTO HO-
puaxa. Tipocrefimme ma mix aamncmBaoTes B DAAC

¥ i)

TG pewks 9T0 ypasHerie, BROICN HOBYIO GYHKINO 2 = Y.
Tora # = (¢') = ", n Aammoe ypanemme mpmver sux 2~ f(x). Or-
ciona maitze z = [f(x)dx = F(x) + C,. 8necs F(x) - neproobpasmas s
ymiumn f(z). Teneps na y' = z wmeen y' = F(x) + C,. pounerpupo-
Ban mocieee ypasHeHIe, HOTYTIn

4= (7 + Gy s = 0 + Gz 40,

Baecs P(x) - nepsoobpasmas ans pymxmum F(x), a C,uC, - mo-
crosmusie muTerpuponams. Ha oTos mpiMCpe M BN, WTO obitee
peenie ApCPEHIIATLIOO YPABNRIIA BTOPOTO HOPARIA CORGPIIT
ame nponsmoasuse mocrommukie C,, C,. B ofmest pemenit xuddhepen-
HHATLHOTO YPABHCHIS n-T0 HOPSAKA COACPINTCA N MPONIBOTLILIX T0-
CTosmirx. Crporoe AOKAIATETLETRO STOFO VTR ACHIS TPHBORMTCA &
xypee Bucmeit uaTeaTL.

7y L Kome vpasenn wasuiasos seperunassssin?
2. TpuBeauTe UpIMEPL 303N, NPMBOXAIX K AjdepeHNNATLHLL
ypanems.
3. Wro uavLBaI0T HOPAAKOM AdPepENIHATLIORO ypaReS?
4. Jlalire onpexencime pouewis AuGpepONNHATLIORD ypanenns. ro
amaseres: o pemenuen ypansemis?

s
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Vpamuenus
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8.1, Cpeau cacayiomux ypapemiii yxauTe Aupepennuaisusie
HA30BUTE NOPAROK OTIX ypaBHENIH:

e RpE LSS
3) Iny 4) x4 3xy? = 0.

8.2. Ilponepute, uro (ynKmis f(x) ABATCTCH PEUICHIEN VKATMHHOTO
AundpdepenRtiaTLROre ypaBueRI:

- DR - Ly -1
eyt - des M) -y g0,
w1

83. Moxamue, wro dymemns v ~ 200" + 5 spasercs wacTmuN pe-

dv
menmen xupdpepemuamoro ypasnemna 7o = 10 - 20.

8m/c.

8.5, Toxamre, wro dymeus y = Ae” - (x* + 2x + 2) smaneres peue-

d
e aupepennaizoro ypamenn 15 =y + .

8.6. Toamure, wro pymsnus v = 20(1 - ¢ ) apaseres pemenien

v
uddpepenmuansioro ypasmemna - = 10 - 0,5v. Haitzure ama-

wemne v mpi ¢ = 0. Kax nustior Gonbmiue anauenus ¢ ua dymx-
w0 07

8.7. Kaxas 13 creayiomux (pysuuii Spisercs pemensess ypasenns
dy
Lo gy

dx v

s
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6.79. Oupeaeairre, mpHEAATe:KaT A1t XaNHKe ToUKH TpAGHKY dyHKIII

- lgx.
1) A(100; 2); 2) B(0,001; -3);
3) c[ %J 4 D[W

6.80. Haitaure o6aacrs onpexeneis dymxmu:

Dy-nee - De-2; -t
1

nfo-x-o

6.81. Busicuure, snsercs i pymiiis sospactaomeii (yossaomei),
 naiiguTe o6naCTS Onpexerenis pymKLH:

By~

1)y = Inge + 8% 205 = (3 - .
u
L A —
1)y = log,(x* - 6x + 8); 2)y = log, (4 - x - 3x°);
2: x*-3x+2
By -lokia i R L e N

6.83. Cpasiirre wncna:

1) 1840 n log,Z; D logs wlog,3  3) log , Y6 n log,Ts

4) log,2 u log 3; 5) log,2 u log, ,,0,3; 6) log,x u log 3.
6.84. Kaxoe s wncer Gomumes
1) log, V3 man log, v2; 2) log,7 wn 3log,2;
3)log,15 wm dlog,2; 4) log, 48 wn 2log, 77

6.85. Hasecrio, uro lg3 = p, 1g2 = g. Haitzure log,6.

6.86. Buucae:

g P R

tog  conZ ssinT Jotog  cos-sn

23 g

a0
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6.87.

6.88.

6.89.

6.90.

6.91.

PRomEn S

TocTpoitre rpadix ymKin 1t OIPEACTITE MIOKECTAO € Srate-

1y =log, (x + 1) -

3 2)y = log,(x - 3) + 4.
Pasuocirsms i dymeun y = 2log,x u y = log,*? Obocuyiire

TlocTpoiire rpadpiss (yHIIH 1 OIPeACTITE MHOKECTSO €@ IHate-

1)y = log,(x - 1); 2) y = log
4)y = insf 5) y=|infs] s
Buntcaure:

1) (102 VB - ok 55 + log ., 1+ 248);

o, 50} 1o, ¢

2)2 .,

Cpasmure uncxa:

B P

c

6.92%. Hancersio, wro log,15 = a, log, 18 = b. Haitzure log,,24.

6.93.

6.94.

6.95.

6.96.
697,
6.98.
6.99.

Cpasnure wncxa:

PRI
3) VB 2

j—

2) 2ot

1w 57

) V5 u g7

455" 15

j—
Aghes-bes gt

Toctpoiire rpadux dymsczunst y = log.(x ~ 3).
logx - 3).
log Jx - 3.

Toctpoiire rpadux dymscrunst y = [log,lx ~ 3.

Tocrpoiire rpadu dymxmna

Tocrpoiie rpaduic dymmi y

9.100. Mueior zu cvsicn nupazenus:

1) Jlog, 1,4 +10g,0,7; 2) flgl5+1g0,07; 3) lglglg11?

a
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6.101% Tiycrs a* +
‘pasenctaa

11ab 1w a - b # 0. oxancure cupasexmumocts,

la-bl_1
1o, B=8_ Ljog. a)+ 1og, o]
g, g = 5 loe Jal+ log. o]
6.102%, Hasecrio, w10 1g2 - 1g5 = k. Haitnurre 1g2 1 1g5.
6.103% Tlyers, m* = a* - b, Ypocrare pupaenire
log, ,m + log, ,m - 2log, m - log, ,m.
BT —

[RTTRE ———
1y O, xed
Py L

6.105. Useercs 10% it pacrsop xuciors: obwemon 4 x. K mexy xo-
Gaswn sogst u noxywwmn 4% pacTsop KHCHOTH. CKOTBKO
AMTPOB BoE A0GABILLI K PacTBOPY?

6.106. Ussectso, uro tgx = 3. Hailure SHaueHis CTOAVIOLUIX BHPa-

2) 2sinx - 3cosx
Tsinx + boosx

6.4. Tipoussoauan noxasateasuoii GYHKINH H HHTErDAT OT Hee
Mayumn nymer, mor:

© HaywWTeCs HaXORMTS IPOUSBORHYIO NOKA3ATeNHO (YK

© HaywWTeCs HXORMTS WHTETPAN OT NOKa3aTeneHO chyHKLLW;

© CAOIKETE MPHMEHATS IPOM3BORHYHO NOKA3ATENEHOM ChYHKLUM M HHTE-
FPan o7 Hee Kk peLeHHo APaKTHYSCKINK 23Ra.

6.4.1. Tpoussoaman moxasatemuoit ymetn

Buupesiess OpMyIEL LISt HAXOAAEHNS HPOMSSOANON HOKASATETLHOM
(pymicttm 1 muTerpana o sice. CHANATA JOKAKEM CIOAVIOIIE PARCHCTRA:

L B (L5 2)

tim 2 o, @
hn: Ina. @
Aty 28 ) iiog, (140 - logie.

Jlas soxasatersersa dopuyas (2) maeaen oosmatenie a* — 1
Toraa x = log,(1 + y). Ecan x 0, 10 y - 0. Cxezomatexsiio,

a
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PRomEn S

1=y
v

- fr=tom.(1+) | = lim s -

lr»0=y-0)

1
“loge

=ina.m

Teneps, Aoiaien CIPABCATHROCTS CEAYIOMIX BOPMY:
(@)’ = a'lna, ()’ = ¢
ATlyers gana gymicws y = a*, a > 1, a # 1, % € (- +:). Haiizese
npupamene oToit GyRKIMI B Towxe X: Ay = 4’ — a* = a*(@” - 1).
Torga no onpeaesenio npowsEOLHO

Ay
@y =lim 2
) 0 Ax
Taxiy odpagow, (@)’ = a - Ina. Bean a = ¢, 10 ¢’ = ¢ - Ine = -, B
Tponasonnas noxasarenuoli (pymKimI OUPEACIACTCR CrCAVIOMIL-
st opynasen:

(@) = alna,
@ =

Hpvep 1. Haiines npomssomyio by y = 2

A Tpmseemn opary.ry mpowasosoit morasaTe b O pymEIIH, To-
aywey’= (2 - 2 - In2. W

Tpvep 2. B xasoit soue KacareTsnas x rpadiy GyRKI y ~
¢~ 2x cocranmser ¢ ocbio O yrox 5 45°? Hammmmre ypasnenne

‘A Vronoit Koadmument mysnof naw Kacateswofi paser 1, 1.x.
tg45° = 1. Toraa fommmo mumonmATReR panencTa0 ' — e — 2
Orciona x = 0, r.e. » Towse £-0 Kacarersman & rpaduky AumHOH
dymin cocranaser ¢ ocaio Ox yroa 5 45", Yaumsmas, wro §(0) — 1,
nammmes: ypasmeme oToit Kacaremmofi:

yo1-1-G-0=y-x+LE

6.4.2. Hurerpas ot noxasateswoii (pymsin

Ma pasencra

(@) = a’lna, (&)

caeayer, wto nepmooSpasHaIME Ans dyHKIuIL Y = a1 y

cooraercrneno pymmumn = 1 y = ¢, Toraa moAYIHM C1CAYIO-

nyse opaey: Ing

@ =e= [edi=eic,

s a
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@y - wtna = fwar£c 0,001,

Tpinen 3. Bumea wurerpons: 1 ](275 )i 2) [ 22

o5¥x = [10°dx = 12
A [(2r5 ) =[107ax = e

+C.

Ymobe naiimu unmezpaisi om wexomopwx ynkuuil, nado ux
npedeapumeasio ynpocmume.

[ L e dopuny mxoxzenus mpousmomch soxssurerssod

ymKmm.
2. s Qopesny s g o s .
pAE:
5. Rowascre panoncrso 1 £ g .

a-1

4. Jlokasure pusererno limy

Vupamuemus
A

6.107. Haiiaure nponasoguyio dymemumn:
Dy=es Dyt By-a-

Hy-3w

6.108. Vicamare nepooSpasmyIo At dymmE ¥ — 35
1

z
+ 0 m-2_ic
w5 s

E) (7 - 2x)5" * Inb + C.

“In5 + G B) - =In5 + C;

6109, Viamure nepsooSpasuyio axs Gy y = 20
A)-3-2% 2+ 0 B)-g 2M 2+

gogast et
©) -+

E) (-2x + )24 In2 + C.

D) - +0
3in2

6.110. Bumcaure murerpan:
1 [aran 2) [edx; 3) e tdx;
5
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88,
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8.10.

811,

812,

8.13.

814,

AN s

Ay-de™ B.y -8t Coy-de™+2

D.y-dev+8 E.y- 87

Maremarueeran Mogens navenemns Tewmeparyput Texa T omn-
ar

caunaeren AnddepenuaTbIN ypasuemexn - = 2 - 0,17, Tlo-

Kamure, wro dymcmus T ~ 20 + 60 mnrseres pemenen
Andbepenmmarsuoro ypanems.

Haiigure obmee pememie Aupdepemuuarbnoro  ypasuems

Y — S —

piomee Taxoxy yerosuio: y = 4 npu x = 1.

Haiigure obmee pememie Aupdepemuuambnoro  ypasuems
ds
ar
maxoy yeromo:

4 - 10t. Haiigure uactioe pememite, yAoseTsopsomee

= 1loput=

B

Haiigure pysiiuo y(x), yAOBICTEOPIOMYIO ypaBuenio y°y’
1t yenommo y(2) - 2.

Cunras gamiyio (pysicnmo peuenien ykasaunoro Aubdepentr-
anwmoro ypasueri, naiiure snauenie k:

Dy=-ke+1,y =2 2)x = ke, X' = 126;
Hy-eny -y Dy=eny = by

P — ST I
) u = 2, u' = kxt )y it Sal i

Tlocpoiire rpaguxs cemeficrna napaso y = Cx* npu C = 0, C =
= 1,C =+ 2. Cocransre audpipepenmuansuoe ypanmemse, o
pemennes xoToporo smseTes Aamnoe cemeficTno (ymenuii.

Hafiqute yraonoii xooddmmment Kacaremsmofi, mposesentofi o
mouxe (1 2) K muTerpanbmoft kpnsofi AuddepennuATIIOTO ypas-

Dy =26 Dy--y; Hy-ytn Dy iay-

8
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8.15. Cocrasbre Aupiepernuuaboe ypasHexie Iepsoro nOPIAKa 1o
ero ofuenty pemeniio:

Dy -20x 2y-Cx+Ci By-Ces 4)xi+yi=Ch
8.16. Jloxasure, uTo KacaTenbie, NPOBCRCHHMe K HHTerpaTbbIM
pubne ypavmemts y' + xy ~ 1 b Towmkax mx mepecesems

ockio Oy, NApATTETLEAL XDYT APYTY.

8.17. Haiture obumee pemenite Audipepennuansioro ypavuems:

ny

zlyr:§+tgz; 3er =1 4)cosy’
c

8.18. Hamumure ofmee ypasuemue KPHBMX, ATS KOTOPMX TamTeHC
YEa MeAAY M0G0l KACATETLHOM i HOTOMHTENLIbM HATPABIE-

2
miess ocu O paser 3 aGemccst TowKn Kacamm.

8.19. Cocrasbre gupepenuuasioe ypasnemue c3060AHOr0 nazems
71 B CPeAC € CONPOTHRICIEM, CCIH CHIA CONPOTHRACHILS CPe-
A8t IPAMO TPONOPIEORATLNA KBAPATY CKOPOCTIL

Yupawmuemus s mosropemsst

8.20% Haiimure neonpenesenmii murerpan:

1) inges + 4yax; 2) [5x - 2) evdxs

4) [ asintxax.

8.2, luddepenuuatsusie ypaBHENIS NEPBOTO MOPSAKA
€ PABIEAMOUMMHES TePEMEHHBIMI

Haysun nymr, u:

© HayuiTecs pewars AU EpEHIMANEHbIE YP3BHEHHA NEPEOFO NOPAA-
Ka C Pa3ASTAOLIAMACA NEPEMEHHEIMI

© NpuMeNuTe AudbepeNManLHbe PeLIHS K PeLIeHHO dUIHIECKAX
PL A,

56
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EX=n

Peuwenue ypaanenuii ¢ paadensiouunucs nepemennsuu

Tlupeperuuasioe ypasuenie mepsoro mopsKa myeer obuprii
s
Flx g5 ) = 0 &)
S CteAYIOMILL BIA, €CN 9TO YPABHENHE MOHO PASPEIIITS OTHOCH-
TeaHO npORAROANO 't
¥ = fx g @)
‘Pasnmste MeTons: pemenns ypasuewnit suza (1) u (2) (3, Boodume,
ypaBRemiit T0GOr0 NOPAAKA) PACCHATPUBAIOTCS B KypCe BLCHICH MaTe.
Mariici. Mar paccyoTpiy npoctefimmit cayuaii ypasneuna muza (2) -
YPABNeHIe © PAVEIIONUIMACA TEPEMEHHLIMIL, KOTOPO® JAMHCHEACTCS
5 Buge

v = @) 8. @

B npanoit wacTi o7oro ypasmemms — mpomaBeACHIe ABYX (bymKi,
oAna 3 KoTOpLX 3aBMCHT OT ¥, a APYFas - OT y (NpeATOTAFacTCS, TTO
pymicunn f(x) 1 g(y) nempepBIL), B KEROH HacTH ypABHENIS — TPOHa-
noamas memanectrof dymcumn.

Ecam npm mexoTopos InatCHIA y, PHIOTSCTCS paencTso 4(y,) ~
=0, 70 KAz y = y, GyAeT RN o pemerit ypasuenia (3).

B camon e, MOACTABMD B ypaBuemHC y, BMECTO Y, HoTyTHN pa-
semctso (y,) = (x) - &(y,). Ho (y,) = 0 (nponssozuaz nocrommioii pas-
na mymo), CIEOBATENDTO, MOCACANCE PABCICTRO OGPAACTES B TOMAC-
T80 0 = f(x) - 0.

Tndpepermmanst pammmix dymwmuii Tarore panms. Tloorony

Y = f(x)dx.
= 1w

Vunrssan, uro y'dx = dy, noyuu mupepennuatsuoe ypasue-
Hie ¢ PASeIIONIMECH TepeNeHHL

“@)

Bon Gly) - nepsooSpaskas Axa Gy :y] . a F(x) - nepsootpas-
san ns Gy f(3), 70, wiTerppy ypasuexne (4), onysi
dy
—_ f(x)dx = G(y) = F(x)+C. (5)
Iz Ire ()= F(

Tt o6pasost, st yauges, wT0 ec g(y) #0, ypanieme ¢ pase-
AsmOIMuCs TepeMenHLII (3) PEIIACTCS C TOMOINBIO HENOCPEACTREH-
HOTO MHTErPHPOBAHNS, I €70 PelIeHNe JanuchiBaercs B vuge (5).

o
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Kpose Toro, it OBOCHOBAI TEPEXOR OT YpAREHIS © pasIenTI-
umen nepesem (3) & YpamnOTo AT (). Daxmwicon T
PelCHM 5A7a% SAMIE TPUNCHACTCR. «pOPUATHHIIS TEPOXOR OF YPAS-
nemns (3) x ypassemuio (4), ocHoBaHA Ha cRoHCTEE MPOTOPII:
V1) 6@, 60 # 0 = L) g = e () ax.

. = W

Tipunenex mpmep.

Tpuep 1. Haiigew obmee pemente ypasmemms -y = 2y.

A ®ymxmns y ~ 0 smrseres pemennen gammoro ypasmemus. Eern
y#0, x#0, 70 paszeaus nepememue b ofemx YACTAX ypaBmEHTS, 3a-
e ero » mue

dy _2dx
TS
Marerpupys ofe uacT mocxeamero pasercrna, norysmm
[
y

Orser: y=Ce ™. W
" Onpercacusc. Badava omwcranus pewenus ypasnenuz y'
= 1(x; y), ydosemoopawusezo yeaosuno y(x,) = Y, naswoaemen sa-
daveis Fou.
Veaonne y(x,) = y, uasmmator navaassi yeaoaues sazavs Kourn.
Tpsoscp 2. Haiiaew pemenne sagawn Kom: g/ = xe™, (1) = 0.
A Pasgemun mepenemmsie b ofew wacrstx pavencrsa:

L
ax
Tporrerpuponas ofe wacTH MOCACNErD PARCHCTEA, HOAYII

Jotay = [raz = e :%cﬁy:m(%‘w].

]

xe = - vdx = e'dy = xdx .

Menomusys yeaose y(1) = 0, maitzen 0 = In(0,5 + €) = C = 0,5.
Taxus obpazox, pememues asaaun Komu spasercs dymkmus y

:,,.(‘24%]..

[ 1 Dl obmsh an mgepmzasaony ypensen napaoro -
paaxa.
2. Kakuo AuQEPOHUHAILLE YPABEHINE MAIHBAIOT YDABNOHHAMH ©
pasgeasomIAMCs: mepeNeLMI?
3. Kax pemaionen AndiepelIiiaTLLie PABHEI ¢ PAIAeATIOIHC
[r——

s
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Vnpammenna
A

8.21. Cpemn creayiomux muddpepenmmansmunx ypavnemi yiaxuze
VPARNCHIA ¢ PASACTIOMMICA TepeNCHILNIT:
Dy - 2t xu - e

1
3 y=—s
)=

8.22. Pemure quibepeniATLIOE YPABKEHILE ¢ PASREATOMINIC Te-
pesennsisn:
Dy -

2y

8.23. Hailure obimee pemeniie AdepenIuaILIOr0 ypaBtenis: ¢ 1o-
MOINBIO PAGACTCNIS TICPEMEHHELX:

25 By -

Dy

1)5i=Xy: Z)Zi;x+yx; 3) Zi:’iy’:’:
1 :i=3r’z"; 5) :ﬁ —en 6) Zi:x(i‘).
8:24. Pesiro sazans Ko xax ypamensi ¢ pasaeamomsios nepe-
e gy =10 mpux
P )

evsin2x, y = 0 mpu x

B xrer,y =10 mpux =
i v P
Jluppeperiuanisie ypapHeis 1aCT0 IPHNEHSOTCS ATS pelierits
npuiciaguLx sa7a%. O H3 npMMEpOs ~ saxon oxran e HuoTona.
Maremariueckas sofes (usiseckoro npotecca - ApdepenmuaTLioe
YpaBNeHIte NEPBOTO MOPAAKA © PAVKCIAIONUIMACH HEPEMEHHLIMIL.

Baxon oxnaxdenus Hviomona

Cropocmb oxaaxdenus mea npaMO RPOMOPUUONATLKA pasHOCMU
mexnepamyp meaa u oxpysamwuei cpedsi.
Baxon oxamaenus HeloTona aamicumaeres s nute Anpepenti-
ansmoro ypasemn
T =KT-T,),

©ae T, - TeMmepaTypa OKpyiaomeil cpexsL.

s0
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6.112.

6.113.

6.114.

6.115.

6.116.

6.117.

6.118.

6.119.

6.120.

6.121.

6.122.

AN 6
4) [erax; 5) [2*dx.

HajijiiTe MNTErpat, IPUMENSI METOR MHTErPHPOBANNS 0 wa-

D [xe'axs  2) [@ret)edn 3 [retdr.

Bumenre onpeesemsii mirerpa:
D [(5e” +2* - 4)axs 2) J(e+x)dxs

8 erar; o Jebas.

Haobpaanre xpmommmeiiiyso Tpanemio, orpammemyo Tpa-

uxom Gymcmmu y = e, mpmsne x = 0, X = 1 1 0csi0 a6-
cuuce. Haiizute ee miomazs.

MaoSpasire xpunosumeiiiyio TpATeNio, OrPAHINEHAYIO TPa-

usos dymicun y - e, npssnon x — -1, x = 1 1 ocsio ab-
cuuce. Haiizute ee miomazs.
B

ama Gymcaun [(2) = ¢ + sinx. Haiiare aus mee riepsooSpas-
10, TpadbiuK KoTopolt WpoRORNT wepes 10Ky M(0; E ).

Hajigure npoussomyo pymmmn:
Dy = el - 1 2)y = e (1 - x);

3y 2+ 2) Dy - 35xe

Hanumire ypasiexie npaxofl, Kacawmeiics rpadxa dyr-
i y - ¢ 1 napateALHOf mpAMOF y — x + 1.

Hannmmre ypasenne npsofi, xacaiomeficn rpadixa dyux-
Y = e u nepnenguRyAAPROi MpANMOi y = ~2x.

Hanuunre ypasienite npsofi, HPOXoARIIei Hepes KAtaTO Ko-
oppumar 1 Kacawmelics KB Y = ¢ .

Onpezeue, noX KAkt yrioM KpHBAR y =
ockio Oy.

Tlps pemeritn saamis mpuMemi ciexyiouee onpexerenie:
4Vro1, HOZ KOTOpLIM KpUBA: HepeceKaCT och OPAMIAT, ecTh
yroa nakoa KacarenbHoil, MpoBeReHO K rpaguKy pymiL
B TouKe mepeceuemN, K 0CH OPAMHATS.

* nepecexaercs ¢

Hammmrre ypassenme xacarensuofi 1 wpunoit ¥ = 1- ¢ 1 Toue
nepeceenist kpinoit ¢ ocsio Oy. TlocTpoiire Tpadu Kpisofi.
Hajigure mpom3BomyIo BT0pOro mopaAKa by
Dy-etes Dy=(+ e By (c-2r-8) et
s
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6.123. TIposenure mccaegoname dymiwn y ~ 2" u mocTpoiiTe ce

rpadr.

6.124. Tipmmensns neron saenst mepeenuof, aiauTe miTerpa:
1) [xedx; 2) [xedx;
3 [

dx; 4) [emsinzdx.

c
6.125. HaiifuTe NpOMIBOANLIE VKAGAHAIX IOPAKOR 1A (hyHKImL:
1) y=efsin, 2 2)y = e*(cos2x - Isin2e), " - ?
6.126. C mosomsio wezona sawers: nepewemnofi maiimHTe mTerpAT
[wetds.
1
T

6127, Hoeerno, wro |-

dx= arctgx + C. C nomomsio MeToaa

aMeNLI nepeMeRHOli, BLNHCNTe HATErpAT dx.

gere
6,128, Haiiaure muTerpa  nOMOMbIO NETORa HITErpHPOBANIS: 10 Ha-

1) Je*-coswdx; 2) [er sinxdx.

Yupawmuenus xas mosropemst

6.129. Haiigure cymory seex rpexomasumuex smnces, gersmurxest ma 1.

6.130. Busicure, npoxomur e mpavas y = 0,5z - 5 uepes Touy
nepeceuenis npaMLX y = 2x — 8 1 8y + Tx = 2.

6.131. Jloxancure Toxaectso

1+2costsint _tgt+1
g1

Sin't—cos't

6.5. Mpoussonuas xorapudmmseckoi pynkimmn

Haywnen nym, su:

© HaysTeCH HAXORMTS FPOMIBORNYIO TOTaPHMMECKON YL

© CMOMeTe PewWaTs MPAKTIMECKHE 3AAW, MPUMEHA MPOMISOAHYIO

~ROrapucbMIECKO chyHiA.

Bunenen (popayIy HaXomACHNS NpOMIBOATOf MorapuipMIIECKoi

dpyurun. B NpORAYIeM PA3AeTe Mbl AOKAIATI PABCHCTRO
log, (14
PRI

.
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Temeps aoxancess creaytomme dopyms: (log, )’ = ﬁ (may =1,

A Tiyers gana sorapudnasscercas (ymunst y
x € (0 +). Haitzex ce npupamene n Touxe

x+Ar

Taxomw obpason, (log,x)’

Tina
dymcen y = Inx, ¥ > 0 onpesexneres hopwyoit (Inx)’ -

. Eeam @ = e, To npoussoman

(log, )" = =,

L1
(Inx)’ =2
Tpusep 1. Haiizes npoussoasyio dymsmms: 1) y = In(x + 1); 2) y =
= In(1 + sinx).

A Connacio mpasivry naxoxgems nporsBomof cooit dymeuni

= (In(x L L
Dy =G+ DY =g @D g
2) g = (nlsing + DY = (sine + 1) -

Snel

Us pasercrsa (Inx)’ = L caeayer, uro mepsooSpasuoit s pymk-

1
s (2) - awaneroa Gy F(x) - ne + C. Torga
JE e

pscn 2 Busuncsuossarrpas: 1) fotged; 2) [
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jr—
meroy sanens]
nepesenoit
sinx = y
cosxdx = dy

A1) [etgzd: dy =Infy|+C =

= nfsing|+ C.

2) TIpeABAPHTENLIO © HONOIILIO METORA HEOTpeAeTemILIX KO-
HUENTOR AMNIEN PAATOKCHIE NOAMNTErPAILHOTO BMPAKCHI B Ta-

2a\x-a x+a
Fortrone (e e
=l
1 T
i ef-tnfeal) %[mlmjus "

Hpusiep 3. Busuncaun warerpas [Insds .
A TIpiensst METOR HHTETpHPOBAMIS MO YACTAM, NOTYIINM:

foeae=|, ar

nx, dx = do|

—xinz— [+ - vine-xsc.m

|, 1 Aoswize Gopuay wexowtenis posssoiolt sorapupisieckol

[

2. Hanuuire Gopuysy HOXOMACHIA HPOKIBOANON HATYPATLHON 1072
F—p "

Vpamuemus

A
6.132. Haiizure nponasogmymo bymsmm:
1)y = In(3x - 2); 2)y=Inx;
8)y = In(1 - 2% 4)y = log,(2x - 3).
6.133. Haiizure nponanommym bymsmm y — log,2x.
1 1 1 2 2
PN — © s s B2
) o s’ © s st B3

a8
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6.134. Haitgure npowssomuymo dymcuun y = 3lgz.
3 g 1

A e

im0l p
xlgx F %

6.135. Barnenure unterpat:
dx

v w8 [

6.136.  Haiiirre wierpan ¢ MOMOWIbIO NETOTA HITETpUPOBAIILS 10 -
Inx

1) [indzdz; 2) [xineds; 3) [xin2xdr; a) [Zdx

v
6.137. Onpeaenre, npn xaxos smasemm
a momazn KpusonHeiX Tpa-

newwi, noxasax na puc. 6.14,

pasis exay codoit.

6.138. Buuncanre onpexenenisit wire-

Puc. 6.14
a1

5 [ Lax
) Px+2

6.139. Hsobpasure xpusomieiiiyio TPAENIIO, OTPANNNERIYIO Fpa-
1
ducost Gy y =, mpssien x = 1, = 3 u ocsio ab-
enutce. Hafiaute nomaas Tpamews.
6.140. Maobpasure xpupommeiinyio TPANCNIIO, OFPANICREYIO Fpa-
1
ducont pymenun y =, mpmsnen ¥ = 1, X = ¢ u ocbio ab-

eruce. Haitaunre niomazs Tpanenuit.

B
6141, Haiime mpowssonmyi dymsmn:
nz -1
1 ; 2) y = logsin3dx; 3) y = Intg2x.
st 2 )y = o v

6.142. Hamumure ypasuenue npmsoi, npoxogsmeil wepes Hasao K0-
oppumar i Kacatomelics KpuBoii ¥ ~ Inx.

a
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ATt pade

8.25. Tesmeparypa » xounare pasma 20° C. Tenmeparypa was mo-
mmnacs or 100° C 0 90° C » resemme 5 »umm. Uepea xaxoe
Bpes wai ocrer g0 50° C7
A Tlo saxony oxnamaenus Hiorona T' = K(T - 20). Pemnum o70
AndbepenmuaTLIOE ypaBemHe PAIeTCHIIEN MEpEMCRTLX.

kw20 L kw20 s L o
ar T-20

Ipousrerpuposan oe 4acri HoGIGAHEro panexcTSa, HoAySH

ar

T-%0

Texneparypa wan e ower onyeraTsos e 20°C - ree-
parypus 5 xowmare, mootony T ~ 20 > 0, [T — 20 = T - 20.
TIpeoSpasyen ofe Saci moxy<eRHOro pasoHCTSa, SARHCa HX 3
[N S ————
R —

T-20-encsTag0 e,
o yenonmo szt waii ocras sa 5 s, ¢ Texmeparypix 100°C
%0 90° C, m.c. T(0) = 100, 7T(5) = 90. Ma srorx yexonii onpese-
T sasomta b u G

T(0) = 100 = 20 + €€ = 100 = ¢ = 80 = C = 1n80,
T(5) = 90 = 20 + ¢ 5 = 90 = B0¢H= 70,
7 17

= k= ing.

= [kdt = njT - 20] = bt + C.

i
Hrase, k= Zing = = 0,027 C = In80 ~ 4,382, Toraa

T e
Haiizen spexs, wepes xoTopoe waii ocraier 70 50° C:

20 4+ ¢ 00+ 4382 50 = 0w+t 30,

0,027 + 4,382 = In30 = 3,401,

-0,027

Orper: waii ocrsmer 70 50° C sepes 36,3 wum. B

8.26. Tloxamnre, w70 Gymenns T() = o + Ae™ spasercn pemenes

dr
Auddpepenmuasioro ypasennn - =~ (T - a), (k > 0) (aa-

%0

L






OEBPS/image/157.jpg
EX=n

xon oxaamaenns Hororona). Uamy uan renmeparypoit 90° C
npumecan B xommaty ¢ Temmeparypoii 25° C. Hammmre saxon
Husoroma, onmcamaommii nponece ocTumama wast, n maimNTe.
amasemmst @ u A.

8.27. Bexumenmas soza  resemme 10 s ocrstna ot 100°C 0 60°C.
Hafigue npes, wepes KOTOPOE TeMIEATYPA BOAN: OCTHIET A0
25°, ecam Temneparypa oxpyaromeii cpeab panma 20°C.

8.28. Matemamiecias MOZETh MIMEHEHIS CKOPOCTH MATEPHATLHOH
v

o ommewsaetes ypammemmes o = . Hauamsmas cxo-
P @t~ 10

pocts pasua 20 s/e. Haiigure uacrioe pemerite Auddeperas-
HOFO YpABHCHIII, YAORICTROPIOIICE HAUATHOMY YEIORHID. CKOTh-
KO BPEMEHH HORAAOBHTCSR UL YMHLICRI cKopocTi 1A 10% 7

2
L e T ——
ey = = e A

dy
depemmazmoro ypasmemn SL < xy?, yaonaersopmons ma-

“nauony yoromso y0) = - 1.
®
8.30. JIsmcenite MaTepRATLION TONKI B AMAKOCTI ONHCHEACTCS A~

aCTHOR pemIeIie 9TOTO YARHEHILS, YAORIOTROPMIONEE YCAORIIO
v(0) = 40.

8.31. Pemure guppepennuansuoe ypasuenne:
DA+ gy = (1Y 2) ' = xye Ing;
Bytgxr =yt 1; 4) y'sinx = (1 - y)eosx.

8.32. Haitgure pemenue sagasn Kour:
1y + 2y = x, y0) = 2

2) gy NTr e - Ty =0, 50) = - 2

3)(1+e) yy' = e, y(0) = 2.

F Rd Mpaemseng padom
8.33. Boxa muTexaer us OTSEPCTIN, PACHONOMENHOTO B mDKHEH
wacmn exocri, Ilo Mepe YMEHAIICHIS 06LeMA BOAM MeRSET-

0
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e BucoTa Boxs B eioctis. MaTeMATIGCKAR MOAST: HaMe-
HemiS BHICOTH OmHCHBAETCS Am(epenIMATLEM ypaie-

T = e (e A = (D

canmverpax). Hafizure wacrmos pemenie
adpepenaTsoro ypasemns, e wa-
Becrio, wro mawasRaR BucoTa RO pan-
ma 81 cx. Hepes crouio spestem oxa
nomocTa0 BuTeter 15 exocra? (Canra-
ecs, w0 noza momocTbI0 BuTeRR, cemt
ee muicora pasua 0,05 cm).

A Pomm qnepentmansioe ypasnenne
[ET—————

A2 Boh = 4% a0ar.
an
4[4 - B0 at = 4in - VB0t 4,

a
3 5

2iicsh=cCe
B

Ink=

~ ofmee pememue ypammemns.

Tlo yenommo aaxaun nawatsuAR BhicoTa ROA panma 81 o, T.e.

1(0)=81=81= Ce ' =C=81. Cacxonaressio, uacrnoe

pemenue mweer sux h = 8le = . Cumraercs, 4ro BoAa HOMHO-

cThio BuTexna, ecnu ee sucora pavma 0,05 cu, novToMy u3
&,

ypasmemns 0,05 = 8le T ¢ HOMOIILIO HIIKCHEPHOTO KATbKY-
asopa nafizex ¢ = 6,61

(6.61; 0,05)

02
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Ulpessadtn) pRdoT =

8.34 Hasansuas zexmeparypanarperorokanms pasa 100°C. Kaers,
nonowan b boRY Texmeparypoit 20°C. Jndepenuarsuoe

dar
aueme T =~ 0,5(T - 20) snaseres maremarieckoi Mo-
VP = ( )

_AET410 IPOIECCR OCTBANIA KAMILR, AECH ¢ ~ BpENS B MAYTAX.
1) Haiizure obuiee pemere uepemuariioro ypasienius.
2) Haiizurre wacrinoe pemmeme AngdepennuaTLIOr ypasuems,
YaomaeTsopaomee HauaLoMy yeaommo. 3) Onpexere, e

" peo cxomo ppexen reuneparypa sasuus Gy passa 30°C.

8.35. Hamumure ypasrenie 1pusoii, npoxogsmeit uepes touxcy A(-2;
ecaut yrioBoii KodppuIIenT KacaTeHO, nPoBeReuNOf B M0G0
TouKe KPUBOL, PAEN KBAAPATY OPAHHATE TOWICH KACANIS.

Alprsatass) [pUden) b

8.36. Macca xpsicst npu poenun cocrasaser 30 T, mepuox ee
Bapocaens Anurcs 3 Mecana. TIPUPOCT MACCH KPHICH OHCH-

dm
BaCTCR CACAVIOIIN ANPEPORIHATLLIN ypaBHCRHEN: =

= 120( - 3", rae m ~ macca xpucst (s rpavax), ¢ — Bpexs
(s necanax). 1) Haitgure obmee pemenme Andiepenmmarso-
ro ypanmemms. 2) Haiizure wactmoe pemenme. 3) Berncanre

Macey BIpoCIO KpHICHL f

c

=

TIPEETFIREED PASem

8.37. Tapamorner necom 80 xr mpsriya ¢ seprosera. Ilpu ma-
ACHMI Ha PACCTOSIII X M OF BEPTOTETA erO CKOOCTS PaBA
© /. Cumut, oxadmBaIoMME BAMAMIME NA NapAmIOTHCTa; CHAL
meeTi 0 comporimrenie BosAyXa, pammoe kv'. Komewmas
cxopocrs, napamoricra pasia 70 /c. JloxamuTe, 0 Na-
remaTIICCKOf NOREABIO ABWRCHNS NapAmoTHCTa TBIETCE

av
suppepenunazsios ypasiene v 5" = 9.8 - 0,0020".

0
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8.38. Hamumure ypanserite KpHROfi, ecTit KACATETLHAS, NPOREACHHAT
5 11060ii ee TOUKe, NEPUEHAMKYIAPH OTPEIKY, COCAMBMONENY
TOKY KACAHHS  HANATO KOOPAMIAT.

Yupamuenie zas nostopems

8.39% Buuucanre:

ax
)j(z+l(x )’ 2 [

ax ) R
3’—((“1)(”2)1”3,' N [
s)jxf—jl,

8.3. Jluneitnse 01HOpoNHBIE MudeEpPeHIMAILREE ypaBHEHIs
BTOPOTO MOPAKA ¢ MOCTOMHHBIMN KOIDHMUHEHTAMI

Haysun nymr, s

© yanaere onpeeneHHe ORHOPORHOO AMGEPEHLIANEHOTD ypas-

. y3MaeTe onpeenenme MHHEAHOTO AbBbepeHUKANEHOTO ypaBHeNMn
S70POro NOPAAKA 1 HayHTaCH PeWATS ypasers aaa ay” + by’ +
+ ¢y =0, rae a,b,c - noctomme;

© HayaiTech COCTaBNATS M PELLATS YpaGHEHIR FAPMORAIECO KONEBa W,

© MpUMnTE AMGDEPEHLKANLHLIS YPABHEHHS K PRUIGHNO MPAKNAA-
o 3aga.

Pemenue auneiiuoro oamopoauoro ypasuens
sToporo mopsa

Oupeneacuse. Tudpepenyua.ivnoe ypasnenue suda ay” + by’ +
ey =0, 20¢ a, b, ¢ - KodpPuyCHMEL, HASHEaIOM AURCLHELR 0IHO-
OO BuddpepenyuATbRLN YpasHEH ENR GMOPoz0 nopadid.

[PECEEEy
Joxasime cexyiomee yToepRenie.
Eau ymcunn y = f(x) u y = g(x) ~_pemenus ypasewns ay” +

by’ + €y = 0, 0 a1n moBux mocTonmmLx C, 1 C, ynxiun y = C,  f(x) +
+C, * #(x) raxce amazeTcn pemennex aToro ypanemms.

0
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6.143.

6.144.

6.145.

6.146. Haiiure uiirerpas ¢ HOMONIbIO METOAQ SAMENE IEPeMERHOiL:

Haiijire nPOMSBORIYIO BTOPOrO HOpsAKa dymicI:
Dy=In@x-2; Py=(@+DinE+1; 3y

Invx

1
Haiigie nepuooSpaanyio A drymerunn f(x) =, rpadm o-
Topoii npoxoauT wepea Touxy M(e’; 3).

Bauneaire unterpa:

0 {2, 9[22

6.147.

w0

DMy [P g [
.
st padora L

Cornacno crarnermeckun aamm Hanuonansmoro amma-
crepersa oxomomin wncreHmocTs Hacenems Kasaxcrana na
sawazo 2016 r. cocramuna 17669896 weronex, @ ma HavATO
2017 r. - 17918214 weosex. C momombo Torapudnmse-
Cxofi 1 HoKAIATEALHON GYRKIILI ONPEACTHTE HPUBTHATENS-
o, xoraa wncxenmocts macexemus Kasaxcrana mpemsic
20000000 teones:.
A Pocr nacenenns oa MESOABIION TPOMEYTOK BpOMEHI OTH-
cunneres dopayofi N(t) = N,e. Baces N, - uauansas wic-
emmocts, macememms (¢ = 0), N ~ smcacmmocrs maceremus
B MoMent npewems £, k - mocTosmmas pemmmma, xaparTe-
PHIYIOIMas TeNn POCTA YHCIEHHOCTH HACETEHIS. ONPEACTHN
amaveme k.
Eean N(#) - dymxuns, onmesmanman nanenenne wncaen-
HOCTH HACONCHIS B ABNCHMOCTH OF BPCMCHI, TO Go TPO-
nosomman N'({) xapaxTepmayet cropocTs mamememus oToii
@y, Ho CrOpOCTS H3MCHCHINS THCICHHOCTH HACGTCHIS
mpomopMOATLEA ro TMCTERHOCTH (feM GOTsMe wHCACH-
mocrs macenemns, Tew Guctpee ona pacter). Cregosateio,
N = k - N(t). Bammmen oto ypasmemme ¢ mowomuio anp.
an aN

enmmana: v = N = SV~ pdt . Tipousrrerpupyext obe
‘pepen o = e prpy
sacrm oo pasescrsa, mpsens Gopyay [ Lax=Inx +C.
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Torza

J 3N = [hdt = N = hi+, = N = e

Ecan t = 0,10 C = N, = N() = Nye*'.
Ecan npumss oa mauambmsi Momen mpeemn mawa-
70 2016 1., To cornacno yeaommo sagawm meen: ¢ = 0 =
= N, - 17669896, B 2017 r. wmcnemmocts macexemus co-
cranina 17918214 wenovex, T.e. ¢ ~ 1 = N — 17918214
Temeps, memomusys otn mammme, Mn Mowen pmmc-
s mocrommmyio k: 17918214 - 176698966 = e —
_ 17918214

17669896

rorapuima k = In1,014053 ~ 0,01396. Taxmw oSpason,
pymuus N(t) ~ 176698966°*** ommepmaet pocr maceremus
nameii crpams. Temepn Mo MOeM CACTATS TPOTHO3, HepEd
Kaxoe Bpews wncremmoCTs Hacexemts npessicHT 20 M-
omon. Jlusn ororo moacTammM cooTneTcToyomue omatemms B
naiizeniyio nans dymcmmo. Tomyum:

20000000 - 17669896en 1 = evonn

~ 1,014053. To onpegenenuo Harypasioro

_ 20000000
17669896
~1,131866.
0,01396¢ = In1,131866 ~ 0,12387 = t = 0.

Hrax, ecnn cuurars ot navaza 2016 1., 0 Gepes 9 et ace-
emne nameit cTpaist RocTHrKeT 20 MILLTHONOR, T.¢. B 2016 +
9= 2025 roay. W

J

6.148.

6.149.

6.150.

Tposegure uccaegosanmue (ymwn y = xlog,x u noctpoiite
ee rpagui.

c
"HaiijiiTe HPORSBOAHKE YKASANHONO HOPSAKA CEAVIONIH (yHK-
i

Loy
1) y- 2%

M1 2y Gr- Diny, g

Ecan xpussie » o6meli Touke uMeior 0BIIYI0 KACATETLEYIO, T0
rosopaT, wro Kpusse Kacawres Apyr pyra. Toxamre, wro

napaGona y = 2 xacaeres xpusoii y = Inx, u naizure TouKy
v=g v

a
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6.151. Maobpasure xpHBommHEiinyio TPANCNIIO, OTPANICHEYIO rpa-
(puxcon dysicin y - Inx, npasofi x = ockio abemuce. Hait-
AuTe ce mromas.

6.152%, BiruueaiTe umTerpat, PAAIONIE NOAMHTErPATLHOE BLpATKE:
HHe METOZOM HeoTpeAeeHILIX KOIDPHIENTOD:

b [ 2 [t 9 ]

Vupamuews s nosropems
6.153. Tlpoxour i npseas 3x + 0,6y = 3,5 wepea Touxy nepecee-
nus npsx y - 2x -~ 8 1 3y + Tx = 27
6.154. Jloxancure Toxaecso
Letgretgt
T otgt T otg't

L

E Busomst paszexa
IIOKABATEIBLHASA H JIOTAPHOMIYECKAS ©YHKIHH»

Eexu a > 0, a # 1, To bynxuus y = a° maswsaeTcs noxasa-
mensnoil gyniyueii o ocnomanie a. Bieck xe(-o; +2). Obaacts
onpezexems MOKaATeNEROf (YHKIIN TaKoRa: (~=0; +20). OBaaCTE
amavenuit noxasatexsuoil dymKmE Taxosa: (0 +c), T.e. TR BEX
XE(-r; ) BMTOAHAeTES HEpaREHCTRO a* > 0.

T -

JlorapudMON HOROAHTEILHOTO THETA b IO HOTOKNTETHONMY 1
OTNOMY 0T CAUNNIL OCHOBANINO @ NAIHBAIOT TOKAIATES CTENE-
1 ¢, B KOTOPYIO HYKHO BOSBECTH THCTO 4, TG HOYNTS THCO b
a=b

Jlas awobux wncea a > 0 (a # 1), b > 0, ¢ > 0 cnpaexasit
caeayione pasexcraa:

1°) log,1 = 0; 2°) loga

3% log, (b ) = log,b + log,c; 4°) log, = log, b—log, i

57 logp" = mlogp, m < R; 6°) log,.

Liog, b, ner nso;

a2
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log, b

7°) log, b= 1
DEoeet e

Jlorapudns 0 ocronamo 10 HASKBAIOT decAmUNNHMN® A02aPUQ-
MOM 1 % €10 oBosHAseEA HCHOTBIYIOT CNDO 1g, T.c. log, @ = Iga.

Jlorapudn mO OCHOBANNIO ¢ HAIBAIOT KAMYPATLAMM A0-
sapugmon u Ans ero obosmaueRuA EmOTLAYIOT cHMBo In, T.c.
loga - Ina.

@y suaa y = log,x(a > 0, a » 1) naswsaeres norapud-
sseckoit (pymrmuedt 1o ochopamio a. O5ICTS oupeReTCNNS 0
TapRpMICCKOR (YNKI - MHOKCCTBO BCCX MOAORHTCABHX
aeficrouzensmx uncen R+, .e. D(log x) - (0; +2). Obaacrs oma-
wemui norapuiiecKoil dymemun - MEORCCTSO Beex AeHCTBI-
remsmux wicen R, T.e. (- +).

Eexu a >1, 10 norapudmuecias dymxmus y - log,x noapac-
raer. Eean 0 < a < 1, 1o aorapudanreckasn dyukmus y - log,x
youmaer. Tpaguic sorapudmieckof dynxmimt y - log x 1 mo-
KasaTembuoit YRKINH Y = G° ¢ PABMBIME OCHOBANMSMH CHMME-
TpuNIL OTHOCHTEBHO HPMOT Y = X, sBAmOmedicn GHCCeKTPI-
coit I 1t 1T KoopAMHATHEIX ueTBOpTEli.

@Y=a'lna, ()=¢, [edx=e+Cs [a'dr=

a>0, a1, (log,x) =

1
Ting (nx)

w1
L

Tepamnst na Tpex Aauax

Ha pyccrow sauice | Ha kasaxciow sance | Ha aurauiiexon sase

Jorapuu orapuu Logarithm

Toxasarenian dyiuis | Kopeerxiuix dynicus | Exponential function

Jleesmaiali zorapudm | O torapugu ‘Decimal logarithm
‘Harypansinsti sorapug | Hurypax sorapugm | Natural logarithm
‘Bospucrawoman dymeiuss | Ocreai gy Increasing function

Vousaomas Gyukuus | Kexiseni gymewns | Decreasing function

1
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Pasaex 7. IOKASATEJILHBIE H JIOTAPHOMHUYECKHE
YPABHEHHS H HEPABEHCTBA

#s.‘p Antalope populations

e

=

PP

B 2014 2. wucaennocmy calizaxos a cmenax Kazaxemana cocmaauia 257 mue.
ocotiel, @ 2015 2. — 295470 ocofiel, no & amox xce 200y acxedemave nacmepe
Re3a & odnolt moabko Bemnakdasuncxol nonyaauuu nosutio 130000 caiiza
ko6. I10 peaysmamax nepenucu @ 2016 2. ux Koauvecmeo coemaguo 108300.
Hayuua pasdes, ¢ noMouibio 2020PUpNUNECKLE 1 NOKAZameAbHNE YpasenLl
bt CxOXeme onpedexumb, @ KaKoN 200y KoxYeCMAO Cali2aKos NpeGHicUM no-
Kazamexn 2015 2. Cacdeniia a3amet U3 caedyiouiezo ucmonura:

eips:/ /www.inform.kz/ru/msh-rk-chisiennost-saygakov-v-kazahstane
sostavlyact-bolee-108 tys osobey_a2914497

B NpAMAYIIeNM PATACNe MBI VA, UTO OBTACT: IPHMEHCHIS Ho-
Kasarensiofi 1 orapuduieckofi GymKmi ovens mupoxa. C ux mo-
MOITBIO Ml MOEM CTPOUTE i HCCHCHORATE MATEMATUNECKIE MOZGTH
‘paamuwsx e, [IoKA3ATETLIbE I JOPAPHPAMITECKIIe YPAROHNS
I HepamemCTBA EMEIOTCS BO BCeX ciepax HAYKH M Texmmi. C HIMH
CRAGANO peIIeHIE MHOTHX GAAQN (HMOMKH, XUMMH, GUOTOTHN U T.I.
TloTomy 5 9TOM pasaese Bt HaUHETe HSYEHHE OAHON WS HITEPECHBIX
TeM MATeMATHKH ~ NOKASATeALHAIX If IOTAPHOMIIECKIX YpABHENILi 1t
nepasencra.

Coxepmamne paszera

7.1. Toxasarenuusie ypasuems 1 cucTens ypasnexiii.
7.2, Tlorapudiriecite YpABHENIIS if CUCTEM YPABHEHILL.
7.8. oxasarenuusie nepaneucTaa.

7.4. Tlorapudirieciie HepARGHCTEA i CHCTEME HEPARCHCTR.

7.1. TlokasaTeasubie ypABEHIS W CHCTEMBI ypaBHEHHi

Haysun nymr, s
© yaHaeTe onpeseneHHe MPOCTEAWEro MOKA3ATENBHOTO ypase-

W





OEBPS/image/168.jpg
EX=n

Obmee pemene mdxbepenmuarsioro ypasuenus ay” + by’ + cy =
= 0 conepwur ave npoussomsme moctosnmme C, u C,. Tepeiizes
pewmeniio 51oro ypasiers. Byiem HCKaTh pemerse B Bie mOKasa-
TennHO (yHKIMM y = ¢, NOTOMY WTO MPONSBOAMHE 3TOi ymKIII

= ahie +bhe” + el =0 =

= (@ +bh+e)e

Orciona, yuurssas, wro ¢ > 0, mees akl + bl. + ¢ = 0. Peman
9TO KBAZpATHO® YpaBHeHie, Mb CMONEM HANITH TACTHE PeUIeIS HC-

XOAHOTO AH(ApEpENINATLHOTO ypaBHEIS B BIAE Y = ¢

" Onpexcacunc. Vpasnenue ak + bh + c ~ 0 nasweaemes xapax-
mepucmuseckun ypasnenuen auneiunozo 0dnopodnozo duipepen
yuabnozo ypasnenus ay'"+ by'+ cy = 0.

Vpannemne i + b, + ¢ ~ 0 amanercs KBaapaTHENM, CEAOBATED-
1O, B JABNCHMOCTI 0T AHCKPUMHTANTA, BOIMOIIEL CIEAYIOE TP CTO
pememns.

1. Bean D = b° - 4ac > 0, 1o xapaxtepucTmecioe ypanuenme mie-
v ana paamrmsx eficTanTeABILX KOpIS 2, 1 %,. TorAa Anphepemmu-
axbmoe ypasmemue ay” + by’ + cy ~ 0 wMeeT ABa PasTEIHBX wACTHEX
sy = . Crenovarensio, obmee pemenie ude-
penmmansmOro ypasHems aamHCHBACTCS B BIAE

Y=+ C e

2. Eenn D = b° - 4ac = 0, To xapaxtepucTimieckoe ypanmenne
wcer xpa panmmx AcHcTouTenbRIX KopISL: %, ~ A, = J. B oTom cxy-
“ae ABYMS PATIHHONI ACTHEMM pememMANI ARGGEpeNTEATEHOTD
ypasmems ay” + by’ + cy = 0 snrmOTCR pymKIA y — €% 1y — Te*,
' obmee pemenne samncanactes B nuAe

y = Ce+ Cores

pemenns: y = ¢

¥ =€+ C0)e

8. Eean D = b* - dac < 0, T KOPHAM XaPAKTEHCTINIECKOTO Ypan-
Hewust GYAYT /1BA BIAHNMIO CONPSIKEHILX KOMIICKCHBIX THCHa: 1, = m +
4 inw i, = m - in. B oo cayuae aupdepenmuarbuoe ypabenie
ay’ + by + cy = O wmeer Aba PASTHMNMX SACTHAIX e y —
= e“cosnz 1 y = e*'sinnx, 1 0buee pemeNNe YPABHEHI HMECT B

0
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e

cosnz + C, e*'sinnz,
y = e(C cosnz + C,sinnz).

Gaeuanue. Bech Mu BOCIOTLIOBATHCH MOKARATETLHON W TPHTO-
noMeTpITICCKoii (opiasm samCH KOMTIEKCHORO wHCxA:
n 1w = e(cosnx + i - sinna).

Jonomureasuie saexrpommsie pecypess IS
i3
https://www.youtube.com/watch?v-QnSva-VNg_U {3

Tpsosep 1. Pemst caeayiomue mumeiinsie oanopoxmsie muddeper-
unarbmse ypasenns BTOpOro nopAK:

Dy syt 6y =05 2)8y" ~y' = 0my0) = 0, y'0) = 3;

8)y" + 6y’ + 34y = 0.

A1) Jlan andipepenmmansiioro ypavemus y + 5y’ + 6y = 0 oa-
nmmen cro xapaxrepucTIieckoe ypasiemue: A + 51 + 6 = 0, xopu
KoToporo TaioBs: 2, ~ — 8 12, = - 2. Torxa OB PEMICHHEN AANHOT
ypammenns smnseTcn pymenia y = C,e %+ C.o 5.

2) Xapaxrepicriuectoe ypaneriie Aupepennuatsioro ypasie-

nicunacTes B mize

Cet Ce =0 0l

Teneps, maizen uacTHOE pemGHHC YDARHEHIS, YAORICTROPAIOIICE
nasanbmun yesosusme y(0) = 0, y'(0) = 3. [Ls 97010 mOACTABMM Kax-
Hite sHANCHIE B OGIiee PelIeNIe i ONPEACTIN SHANCHHS HOCTOSHILX
c nc;

Y=C+Ce" =y =0+C,

YO0) = 0=C, +Cet

o -3o &
yO-3= 3

Tasiuss 0Gpasos, waCTIO® pemerIie AANNOTO pAHEHIS WCCT BE
y=-9+0e .

8) Jlas ypassenita y” + 6y’ + 34y = 0 samumen ero xapaxTepneT-
weckoe ypanicime 2* + 6 + 34 ~ 0. JUICKPIMINANT STOTo ypaBCHIL
orpunaTenLmli, MOdTOMY OO WMCET KOMIICKCHbe Kopiit 1, — — 3 +
+5i 7., ~ - 8 - bi. CleAonaTebi0, Obiee pemtemize AuddepeNKIATLIO-
ro ypanienns samucuBacTes B mAC Y = C,e “cosbx + C,e sindx. B

%
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2. ludepenmuaiioe ypaBuCHIe, ABIMOWECET MaTCNATIE-
Cx0it MOCHIO TAPMOMIECIKIX KoeCaMIL

Tpuseep 2. Toxames, wro dymcnna
4 = C,cosat + Csinot
upn i06uix anavemix nocTonumsX C, 1 C, ABIACTCA PeMmCHREN A-
[ —————
v +otiy=0,
4 MalfZeM HACTHOE peIIEHILE STORO YPABCHIH, YIOBICTROpAIOMCE YCo0-

s y(0) - a, y'(0) = b
A Haiizes nponssozuste Aamtofi dyskrimn
¥'=-C, o sinat + C, o cosot,
¥ = - €t cosot ~ Co* - sinot = - of (C,cosot + C.sinot).

Tloxcrapns (ymsmmo y  ce bTopyio mpoMIEOmEYI B ypapmemie
v 0, nomyum Tomaectso
- 0*(C,cos0t + C,sinot) + 0 (C,cosot + C,sinot) = 0.
Caegonarensmo, dymxmus y = Cycosot + C,sinot ans modx C,nC,
snaseres pemenmen ypanmemus y” + 0%y — 0.
Teneps majiaen wactnoe pemenme ypanmenmst. Tipn ¢ = 0 meen:
4(0) = C,cos0 + C,sin0 = C,, y(0) = a = C, - a,

0~ o + st~ o 4013 €, .

i}
~a-cosot + = - sinat.
v 5 []

Omee pemermte y = C,cosot + C,sinot ypanmesns y” + o° *y = 0
om0 samcats b BuKe y = 4 * Sin(ol + o). B cavon zene, npNemID
MeTOX BenOMORaTEALHORD YTIA, MOy

fever| =S _cosot+ S __si
- [ cr+c: o e+ ¢
<,

Baeas ofosnaenns A = JG ¥ CZ , = arcsin 0 popy-

Jte cumyea cysub Hoy I pasencTso y = A - sin(ot + a). iswemts, co-
BepuIAENbIe 10 JTOMY SAKOMY, HASHBAIOT 24P NONUYCCKUN KOTOUNUANL.
Brecn A - anmTyAA KOMEGAMILE, © - HACTOTA, 0 - HavATLHAN GasA.

;1 Homuunime onpesenonse sumeiioro oxsopogioro aubiepenars-
HoPo ypanHemia R10pOFo opxIa.
2. Kax pemaor mumefiftile 0310pOZHLe YPABHENILA ¥TOPOO MOPAAKa ©
‘nocromuMM KodpuIHeHTANH?
3. Kax nmuior pememia XapaxTepCTINECKOro ypasuemia Ha ofmiee
pelmCIie AHHEHHOO OAHOPOAOFO ypaBielHA?
4. Uro maausaior rapuomiCeKi KoneGamusK? HAsosTe 1x ocion-
rgu————

oo o7
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8.40.

8.41.

8.42.

8.43.

844

8.45.

8.46.

0

Vpamuenus
A

Hanmnmmre xapaxTepucrieckoe ypanHee Aanioro anddepes-
WHATLEOTO ypaBHenI 1 KATE €0 KOPHIL

1)y" + 3y + 29 = 0; 2) 6y" + 5y’ +
32y +y -y =0 Ay t+y' -5y =0;
5)y" 4y = 0; 6)y"-3y' = 0.

Voemurecs, wTo xamnas (M ABATCTCS pemeHeN yKAIMNTO-
ro qudpiepenmuansuoro ypasuems:
1)y = C, - cos2t +C, - sin2t, y"+ 4
2)y=C, + Ce + G,y 9y’ —

Haiigure ofimee pemenite AnEPCHINATLION YpABHEILS 1 o0

uACTHOC pemeHNe, VAOBITEODAIOMCE SAQNHLN HAYATEMMN

presm—

1)y" -5y + 6y =0, y=lny =Ompux=0;

2y -9y =0, y(0)= 0 y(0)' = L
ny' =4 npn

“lmoe(d)=1.

Hajiaure aMmITyAY, wACTOTY M MANATbEYIO Ay Tapomiie-
crtoro xomeGamm:
= cos2a + sinZx; = 3sinX 4 coss
1)y = cos2x + sin2xs 2y 3sin3 +oosTs
3) y = cosZx + sinyZx; Hy-- 35;.% + 4m§.

‘Haiiirre ofiiiee perienite JaHOTO AHEPENIMATLHONO ypaBKeRms:
Dy -2 g0 20" - 12" + 4y
By 4y’ ty =0 4y sy + 16y
)9y - 6y’ +y =0 6)y" + 104" + 25x

Cocrapure ampipepenmuarsnoe ypasmemme BTOporo mOpsAKa,
ecam ero obmee pememe mcer b
1y - Ce* + Ce™s 2)y - Coe” +C,xe.

Haiigure ofimee pemenite AndEPCHINATLION YpABHEIILA 1 or0
uACTHOC pemenne, VAOBITEODAIOMCE SAQNHMN HAYATLMAN
yenopmstae:

Dy -y y
2)4y" + 4y’ +y
3)y"
Hy" 2ty =0, y0)

0, y-1luy =Omnx

4ny(2) - 0;
1uy'(0
0n y(1)

2
5)y" + 2ky' 4 Y= 0, y(0) = 01 y'0) - 2.
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8.47. Toxamute, uro cywmma AByX rapuommeciux KoreGamil, ma-
ambHLe A3k KOTOPLIX PABHAL RYNIO, & UACTOT RIAMHO Pas-
Hi, TaiKe ARAACTCA TAPMOMHNECKIN KOTCORNICN.

8.48. Hailanre obupme pememin creayiomx Anpepenmuasmb
ypasnenit:
1)y - 4y’ + 5y = 0; 2)y" - 2y' + 5y = 0
By oy g -0; )y 4y’ + By = 0;
5)y" + 3y + 6y 6)y" - 4y'+8y = 0.

B

8.49. Pemure sapacty Kom g dpymeums x(t):
1)x"+9x=0, x=0mx'=1uput=

n

T
2)x"+4x =0, x(7) = Lux(

3)x"+12x =0, x (0

0w x (1)

L

8.50. Toxancure, uro dymeus y = Acos(of + ¢) ABITCTCH pemmenIeN:
ypasmenus y" + o y - 0. He nporuopeunt au oot daxt npu-
epy 2? Obocuyiire orser.

8.51. Haitgure wacruie pemenits Auddepenuuamisx ypasneniit:
2

1)y + 2+ 29 = 0, y(0) = 0 uy'(0)
2)y" -8y + 4y =0, y(0) = 1my'(0)
3)4y” + 8y’ + 5y =0, y(0) =21 y'(0) = 0.

Vnpamuewus s nosropemst

8.52% Haiiaure nnrerpan:

1 [sinxdz;  2) Jeosxdns 3) [«

dzx.

8.53. Hailgure nepsooSpasiiyio s dymsims f(x) = 32 + 2x + 1, rpa-
@ik KOTOPOI IEPECEKACTES € OCLI0 OPAMNAT B TOUKE Y

a0
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PAsmEnT

© Bnaeete MeTORAMH PeLIEHHS NOKATATENHLIX YPABHEHAH;
© HayuMTeCh PeLLaTh CHCT@MI NOKZZaTeNHSIX ypaBHEHHH.

Vpanmemus, copepramue nepeNENNYIO B NoKAITENE CTEmENH, HA-
auBAIOTCR NOKAIAMERDNDLNU YpaOHENULNL.
Hanpmyep, noxasarembmiv apamoTes ypasmenms
2°-382, 7437 7 =625 - 18 +8 -0,

Oupeseacne. Benu a > 0, a # 1 b > 0, ro ypasuenne suga

@ = b HAGLBAIOT MpOCMENWLN NOKAIAMEALILN YPaGHERUEN.

B mpesuaymen pasiere M moasam, wro ectir b > 0, To mpo-
Creiiimee noKasATETENOR YPABHCNIC WMCCT TOTSKO OAO peMCHIe, &
ccnr b < 0, To ypammemne me muceT pememtit. CIEAORATETDRO, TpH
[ T Y e ————————————
‘pasescraon

x = log,b. )
Tpiep 1. Pemms ypasienie 2% = 16.

A Cornacno hoparyne (1) mmeen:
x-2-log16=x -2+ log,2 = x=2+4log2 = x
Orer: x

6.m
Tloxasarensiste ypanieniss OGLHO PeMIAIOT TPHBEACIIEN IX X BHAY
@, (@ > 0,0+ 1).

910 ypasuesse 5 oSmeit obxacT onpexeners dymmuit y = f(x)
y = g(x) pasocunso ypasuenmio f(x) = g(x).

Jls permieninst HOKA3ATE LAY YpABHeHKl CYIIECTEYIOT pasube Me-
TOEL: NETOR mpHBEZeIIA O0HX HACTel VPABHEMIS K OAHOMY 0CHOBA-
HILIO, METOJ PASIIOMEHINSL 1A MHOMHTETH, METOR BBC/CHILE HOBOI mepe-
mennoii 11 7.7 TIOSHAKOMINCH ¢ KAJIMM 3 METOZOB IpH pemiemii
npusepos.

Memod npusedenua ofieux vacmeii ypasuenus x 0dnony ocnosaniio

“obu pemmims, mpocreiimee ypanenie a* = b, ero IpaBYI0 wacTh
sanmcwsaior b Buae crenemn ¢ ocnosannen a. Hanpusiep, b paccxopen-
NoM pume mpuMEpe, conit yieeTs, 10 16 — 2', To Fauuoe ypamenne
AocTaToumo nepenicats B Btz 2¢ * = 24, OrcioAa ¥ ~ 2 = 4= x = 6.

Orner: x = 6.

N

1620 (2] (2) -2

8 2=

a5
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A1) Ipeacrassnn npasyio wacts ypasnems » suze cremems ¢ ocuo-
namen 5 : 125 = 5. Toraa 5° = 5° = x - 8. OTaer: x = 3.

suze 81-(1) - omomsa (1 < (3] "= -4 0raer:

3

) Pouun ypasnense 274+ = 1643 . Tonsoyacs caoliorsant ore-
N S ———

s 5 suge 1642 = 2°-27

4 Toraa samioe ypasuenue samuuen 5

Buge 27775 = 2% Orciona monywme KBagpaTHoe ypaswemie x* - 6x -
= 2,5 = 4,5, wam ¥* - 6x ~ 7 = 0, xopum xoToporo pasusi T i
Orser: x = -1, x

B L C - —p——

2 9y _21
ypaniemus cooficTno cremems a* - b* ~ (aby', noxyma: [;7] Z=
- 3]' Hf(ijxﬁfs
1) =wu=lz =3.Ommer: x

0,577

Tipusiep 3. Pemm ypasuense 27

A OII8 ypasnenun ompesensercs mepasemcTsai ¥ > 0, x = 1.

2 1 3

Y+l Jx-1 xet

Orser: x = 4. W

TIpi pemert ypasienisii & 0CHOBHOM YACTO IPUMEHSIOTCS AR Me-
Topa: BBexenie HOBO mepewernoil u pasiomenie Ha MEOxHTenH. B
000IX NETORAX AaNIOE CHONOE YPABHENIe NPUBOANT K HpoCTeilmIeNy
ypaBieniio. PaccuoTpI PUMGPL PELICHIT NOKASATEILLIX Ypasiie-
it omin SteTogas.

—x=d.

Memod paanoxenun na xnoxcumenu

Pemas noxasaTesoe ypaBHenie JTHM METOROM, CTemeH: B Kate-
CThE OBINEr0 MHOAKHTE:IS BIHOCAT 38 CKOGIH, TeN CAMBLIM AAKHOE Ypan-
HeRie NPUBOAAT K NPOCTEfiIIEMY NOKAJATETLHONY YPARHOHILIO.

W
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PAsmEnT

-6 =210, 2) 30 4

Tpsiep 4. Pemm ypavmemne: 1) 6°
gl g g 1o 13,

A 1) TpeoGpasys ypasensie, noywins 6° - 36 - 6* = 210 = 35 - 6 =
~210= 6~ 6= x~1.Orser: x~ 1.

2) B nenoit wact ypanmemmn 3o 1 4 s 3 4 Foows 3 = 13 gt
neces ofmmit smoncTens 3a crobin. Tomywms 32 (3% + 3 + 1) =
~13 =8 =13 = 3cosx - 3~ 0 = cosx — 1 . Ilocmemee Tp-
romoMeTpIICCHOE ypapenTe mueeT Taxoe pememne: X — 2n, n € Z.

Orser: x = 2nn, n c Z. W

Tipsseep 5. Pemmme ypasemme x* - 2%+ x + 2 =2'% 4 32 4 x - 2%,
A OI3 ypasnenus onpesensercs mepasencrsos x > 0 Tpymmi-
pyn nozoBue canraewe, npumeaen ypammenme x iy o (27 1)

(¥ 1)-2(2% 1) 0, man (- x-2[21) =0 . Toraa gammoe

YpaBNCHHe PABNOCHTLNO coROKYIHOCTH VpaBEemI X'~ X ~ 2 = 0 1
2% 1 = 0. Kopiu neproro ypasmemus raxoms: x, = 1, x, = 2, Ko-
pems proporo ypapmemus x, - 0. Tar xar (1) & [0; +) 1 0 & [0; +20),

2 ¢ [0; +), 70 noxyuaex orver: 0; 2. Orper:

0,x-2 m
Memod asedenus nosoii nepemennoii

[piviep 6. Pemmse ypanmemme 81° ~ 2 - 9° 3 = 0.
T —
2y~ 30, Orcona y, = -1, , = 3. Taxt Kax noxasaremman dymc.
win y = 9 mpETIEET ToTLK HoTORTETMIE SRACMIE, TO HIXO
or06paTs 15 OTITX K0P MOTOAHTE ML L, 1.0 SMAeIe KopA .. Wa
ypasmemn 9 3 momyuacs x = 0,5.

Orser. 0,5. 8
Tpiep 7. Pemus ypassenie 6 - 9~ 13 - 6 + 6 - 4+
A Tlepenmmen ypassemme s pize 6 - 3% ~ 13- 2 -3+ 6 - 2 = O

e
pasacan o waces momyemnoro spamnens 22 0. (3] -

:
713»[3]16'” [5’
.2 3\
o g (1.3

Pemus ot ypasuenis, moyuuse orser: ¥, = -1, x, = 1. W

Hapsay © HOKAJATETLHLIMH VPABHEHINI BCTPENAIOTCR TAKE
ypassens Buga

[a()])"™ = [a()}",

a
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.. TaK HASMBACNME CTemeHRO-mOKASATE LI ypanenn. O[3 ot
ypaBiennit onpezeIACTCA HEpCCCCHIeN 06AACTE ONPCXCACHILA BLIp-
emnit f(x), §(x) n MHOMECTRON HANHNI X, I KOTOPMX BOL-
unerca nepanencrao a(x) > 0. Ecan m > 0w m # 1, 7o crenenno-
HOKAIATCNLHOC YPABHEHIE PABNOCHLEO YpABHEHIID

f)log,a(x) = &(x)log, a(x).

Tlocnexiee ypasueniso, 5 CEOI0 OYEPEAD, PABHOCIILHO COBOIYIHO-
i ypasuenuit

log,a(x) = 0, fx) = &(x).

Eean e 5 O/I3 umoansiores pasescrsa f(x) > 0, g(x) > 0, 7o %
YKASARHOIi COBOKYIHOCTH YpaBHEHItl HEOOXOMNO HPHCOCHHNITS YPan-
nemne a(x) = 0.

Tpieseep 8. Pemme ypanuenme ¢ 3" = (x-8)".

A Jlannoe ypaBHemme mMeeT CMMCT ATS MOBHIX AeHCTRHTETLHLX
smasenmii x, .e. OJ3 YPABHENIS €CTH MIOMECTSO (~c; ). VeanTEIBAR
HPOAMIAVIICe GAMCNANIe, NOAYWINN, WTO AQHHOC YPABHCIIE PABHOCHTE-
%0 conottymmoeTH ypanmemit x ~ 3 - 0, [x ~ 3|~ Lnx* -~ x
X =B fe-8-1ox,-22,

Orser:x, =3, x=2x,=4,1,
PACCMOTPIM PEIICHNE CHCTEMEI HOKAIATELHLX YPARKCHIIE,

3 + 270 =
3 g =

[ ——

3542.25% =5,

A Tepenmen: zanmyio cucreny 5 size  pmeen
3-3* -2 =1
us20=5,

omennas & -, 272 . Moy —

V=28 =12 =22 =0, 242y~

Orser: x =0,y =0,5. 8

| 1 Kowoo ypomsemie masumacros npoeTeiin moagaTeLIN YpANC-
smen?
. Cpopuympyiive coolicrsa noxasurexsuol dymeus.

. OuIIITE OCHOBHAC NOTOA POICHHS HOKAITENLLX YaBewHi.

. Hamemisre colieTn Crenoi © palsONAILLM NOKIINTEIN.

8
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7.2,

PASREN T

Vnpamuenus

A
Pemure npocreiimue noxasatenbmie ypaniems:
1) 5 - 625; 2) 2 = 1024; 3)3 = 720;
1 :
DT 5) 270 = 64 6) 37 - 27;
) Tl ) )
T V2B - 216, 8) Y77 = 4343 9) 6+ = 216;

10) 8 = 45 1) 3

12) 0,2y = 5.

Pemmre mokasTerLHOP VpABHEHIe, NPUECXS 0fe Cro WACTH K
ooy ocnosamo:

1) 2 -512% 20,57 2

3)0,125 - 4

557 e

73.

o

Ipansan: podor

pupocm (y6o.1e) nonyasyuu
epnep, nabmoaas oa MpomECCON MOBPENACNIA MOCCBBX M0~
it mACCKOMMM-BPEANTE MM, I K CACRYIOMENMY BEL-
BoAy: momaAL mOpaKemmAIX MOC OMpEACATETCS JaKOMOMED-
nocTsio A, = 1000 + 2% (ra), Ae N - KOTMNCCTRO HeACE.
Tloctpoiire rpadmsc dymxums A, 1 swmemTe, epes cxombKo
Aneit nacexomsie MoryT nospexuTs 5000 ra nonei.
A Baxomomepmocrs, mompes:-
Aemns mocenmux moneii on- 4,
penensiercs  moxasarembmoit
ymenmeii y ~ 1000 - g7, 6000
Tax_xax ocuosame creme. 5000
s Gonpime 1, pammas Qymic- 4000
mus  smasercs  mospactan-

meii. C mowomsio rpagi- 500 IS
s Ea ) /
Ry o e vl —

rpaduc oot dysKmu.
Teneps, e speses, 5a KoTopoe GyayT mospecaerst 5000 ra
nOZeik, JL1 9TOTO PEIIIM TOKAITEALHOE YPARHCHHE.
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Brsost p
«IHO®EPEHIHAILHBIE YPABHEHHS»

Judepenyuasumn ypasnenuen nasusaior ypasenne, co-
ACPKAIICE HEIABUCHNYIO HEPCMEHIYIO, HEUIBECTAYID (BRI 1t
ce npossozuste. Peuenuex duddepenuuaisnozo ypasnenus ua-
auBAIOT 0610 YHKIIO Y(x), CCT TR TOACTAHORKe OTOM (YR
Wi 1 e POUABOMLIX B YpARHEHILE HOTYMACTCN TOMACCTRO. Pe-
Ienie AuGEPEHINATLOTO YPABKENILA, TOAYIAENOE 13 OGIIETO
Pemmenin myrey npuganna HpoRIBOALHO NoCToRHIO C OnpeAE-
ICHNOTO SHANCHILA, HASHBAIOT YGCTINbL DEULCHILES STOTO YpABIC-
s, Tpadun pemenna xuddepeNINATLIORe YPABRENIA HATHEA-
107 unmezpaasoil xpuaoi avoro ypasuemz.

Hanpucunit mopazox mpomssouoii mesmectoit dymxmim,
BxOAMIEit B AUGDCpENIATLIIOE YABNENIC, NASLBAIOT MOPATKON
ororo ypanmemus.

‘Bagaua omucxania pemena ypasuen y' = f(x; ), yRonaeTRO-
patomero yeaono y(x,) = y,, nasmmacrea sadavei: Kouw. Yoronue
y(x,) = y, uasumatwor navaseuma yeaoauex sazavn Kom, Judp-
ePeNINATLNLE YPABNCHIA, B KOTODMX HOIMOMHO PAIIGANTE
S A P S ——
semmen, U706k peluTL TaHC YpABRENA, moCTe pasAeicmn
TepeMeRILAX HYIKHO HAITI HHTCTPATL OGeX dacTeli ypaBeHI.

T~ (T - T,,,) - saxon oxaadenus Howomona.

Iluppepennasioe ypasuenie suga ay” + by’ + cy = 0, rze a,
b, ¢ ~ xospunuenti, HATMBAIOT AUHElHELN 00HOPODHELNY dugbibe-
PenyuanLHELY ypagHenues 6mopozo nopadKa.

Vpannenne al® + b + ¢ = 0 HATIBACTCR XAPAKMEPUCTIULECKUN
ypasnenues neinOT0 OFHOPOANOTO AHp(bepenIIATLIOTO ypaBHe-
nus ay” + by’ + ey = 0.

Vpasieme ) + bl + ¢ = 0 ARATETCR KBAIPATHEIM, CTCAORATOTE-
HO, B SABHCHMOCTIE OT AMCKPUMHHANTA, BOSMOIE CACAYIOUIME TPIE
ero pemesus.

1. Beau D = b* - 4ac > 0, To xapaxTepiCTIIiecKoe ypammexe
e Aba pasmusEbIX eficTsHTe ML KOpHS ., 1 k. Torna Aug-
‘bepenmuasioe ypanneme ay” + by’ + cy = 0 mweer AR pagtI-
HLIX UACTHAIX pemeRmA: y = €° 11 y = ¢, CIezoBaTeTBNO, obee
pemertite ipepeNIIATLHOTO YPAB OIS SAHCHBACTCS TAIE:

¥ = Cent C e,

2. Beau D = b° - dac = 0, 10 xapaxtepucririecxoe ypavueme
et wpa pavubx geiicTomTeBIMX KopuA: A, = A, = L. B orox
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Cayuae ABYMS pAsTEMHMH GaCTHMME pememms pbeperi-
anumoro ypasuemus ay" + by’ + cy = 0 snamioTes dymm y = ¢
1y = xe, u obinee pemieHie JAMMMIETCS B BUAC

¥ = Ce + C e,

3. Bemu D = b* ~ 4ac < 0, T KOPHAMH XaPAKTEPHCTHHECKOTO
ypaBHesits Gy Ay 5a BIAMMEO CONPIIKEHIBIX KOMILIEKCHALX THETa:
A, =m -+ in i, = m - in. B orou cayuae audpepentuansioe ypas-
nemme ay” + by’ + cy = 0 MMeeT ABA PAATHYHAIX YACTHAIX PEUICHIS
Y = evcosnx u y = ev'sinnx, 1t oBuee pemeNHe YPABHENIS TAKO}

y = C,ecosnx + C,evsinnx,

¥ = Cicosot + Csinot mpm TOGHX IHANEHMSX NOCTORMEAX
€, u C, smnnmeres pemennen uddepennuaTLOXo ypasuems " +
oty = 0.
JHsmxenns, conepmaestsie mo aaxomry y = A sin(ot + a), Ha-
aumaton 2apuonueckuNy KONEGaHURNI. Biech A ~ ANTANTYAA Ko-
- nebanmit, o - wacrora, o - navaTLHAS Gaza. F

Tepammst na Tpex Aaax

Ha pyccros waue | Ha kasaxciow wnice | Ha anraiiexon s

Tingdepemmaniice | Bipimi (cxinmi) perri | First (second) order dif-

‘ypanmeuo nepuoro | muddepentuargi | ferential equation
(s10poro) mopaaxa | Temey

Paseacune T Separation of variables
nepesenLx awapary (6omy)

Xapaxcropucrutccoe | Xapaxtopucrukanix | Auxiliary oquation
ypanseuie remey

Tapnoniiceicoe xote- | TapoNRKATHE ‘Harmonic motion
Gaiie repbeic

Opsioponas Gy | Biprescti Gymin ‘Homogenous function
Bukon oxuaenns | Heioromuan cyy samst | Newton's low of cooling

Huorora

101





OEBPS/image/178.jpg
SARAV HA TOBTOPERHE KYPCA ATIEEPol H RATAR ARATH3A CPERREN WRORS!

Paszex 9. BAJIAYH HA IOBTOPEHHE KYPCA AJITEBPBI H
HAYAJ AHAJH3A CPEJTHEN HIKOJIbL

Bii NOTHOCTEIO 3AREPIIILTH OCBOGHNE NPOFPAMMS! [0 AATeOpe I Ha-
“anan amanusa s cpemmeit mKoms. JLIE HOTYHCHNS KaUECTROHIbIX
Suamiii HeOGXOMMNO NOBTOPUTS Moydemmne pasiesi. C OTON HerHIO
PEATATAIOTCH CEAVIONIHE SAAATI I MATEDHA /UL HOBTOEHIS.

9.1. Apudmernsa. leiicrsutensusie uncaa
9.1.1. Harypamumae wmeaa, Tease wneaa
9.1 Kaxoit magpoit myxno samemnts a » wncxe 5431a, wrobm ono
6110 wparsio wneay: 1) 2 2) 3 3) 4; 4) 5; 5) 6; 6) 9; 7) 105
8 117
9.2, Hagsonmre mpuanar aemusocrs nenoro wmexa: 1) ma 18; 2) ma 25.
9.3. Tiyers a > c. lokamute, uro wncno @be —cbd jemmres ma 9.

9.4, floxanarre, wro a1 moSoro arypansmoro wieaa n: 1) wieso n' -~
* n? gemwres na 12; 2) wicao n’ - n* gemurcs ua 504; 3) wncro
5~ 5 aemures na 20; 4) wcno 7'~ 7 geanes na 42.

9.5, floanire, w10 npoNIBCAENIE HETMPEX NOCACROBATETHMX Ha-
rypamsmsx wneex zemnres a 24.

9.6, floxanure, wro pasmocrs KyGa ATYPATLEOTO wHCTA W caMOTO
meaa geaures na 6.

9.7, flowanarre, uro npu ymensmenms nesersoro wnexa ua 1 norysa-
eres wneno, kpatioe 8.

9.8. Tpu npocTarx wiena, Gorbumie 3, ABITOTCR HOCICOBATEILHLL
s wnemasen apugerirecicoit nporpecci. JlokaiTe, 10 pas-
Hocrs, oToii mporpecein Kparna 6.

9.9. Haigure wnena a u b, cemn waseerso, wzo: 1) a:b=4:Tu
(@,b) = 8; 2) [a, b] = 124 1 (a, b) = 31; 3) ab = 375 u [a, b]

(a, b) - HOJI wnces a u b, [a, b] - HOK wicex a u b.

9.1.2. Panuonaasmuste 1 uppamsonamuLe i
R —

9.10. Buuucane:

p1sd-128 (L, L) 2) (212512
7 g

= 7,25
7l
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12,8:0,64+3,05:0,05

g 208419-(5.39-739)

3)

PEIES LR R
39 [T
9.11. Bueure:

1 [1% 0,2773% n‘na]fnsoo (~0,1)";
2 [% %J(%J +(-1)s
3 (0.3)° +(§] (0.5

oS 8] o

9.12. Buucare:

D E-1) e 2) [(¥5-3)

3 (B-1) +|(E-3)s 0 (B-s)Lareds
5) (V5-2) o+ 4d5; 6) (VB +2)-y5-276;

1 1 1

D EA TG e e
9,13, Cpamunre wnena:

1) 56 n O 2) JEE n 40

3) 1,63 u 31,63; 4 J3u Y.

9.14. Toante, wT0 WHCTO SBIACTCS HPPAIMONATLHEM

D VZ:2)V3:9) 5.

9.15. Toerpofire rpadpmc oy 1) 3 = Vs y =i s y = (Vi) -

10
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9.2, TomnecTsennsie npeospasoBamMs AreOpanIeckux

9.16.

9.17.

9.18.

9.19.

9.20.

9.21.

100

ipamennii
9.2.1. Dopwym coxpamennioro ywmomems

Hotancure dopuyy:
1)a*- b= (a - b) (a+ b);
2@+ a*+ 2ab + b%
3) (a - bF = a*~ 2ab + b
4)a'+ b= @+ b) (@~ ab + b
5)(a - b)’ = a* - 3a%b + Bab* - b’
6) @'~ b= (a - b) (a*+ ab + b);
) (a+ by = @ + 3% + Bab* + b

8)(a+b+c)=ai+ b+ ¢+ 2ab + 2ac + 2be
9)a"~ b*= (@~ b) (@ + a7 + ... ab I+ b
10)a'~1=(a~1) @ +a +
11) 1=+ 1)@
12) a2t bt = (a + b) (@

Paanommre na wmomTen:
1) 9 + 5 -~ (x — T3 2) 49(y — 4
32+ + 2xyCe + gk 450 -5
5) 20x + g + 2 - g 6) a*+ ab*
Ty AP -2 2y -y 8) (@~ bY@t b
9) (x + 29 + (2x -y

Pasnommre na smommTen:
1) 5xy* + 80wz - bx'yz - 2547z

2) 15menp - 35ping* + 25mn’q’ - 2Umip'q;

3326 -35 1) (day+ (205 5) (20 + By

BanmumTe BMpaNCHIE B BUAC ABYLICH;
1) (2% + 1) (162 - 8x° + dx*~ 2x + 1);

2 (Zx-3a0 | { e Latap v bxats? + 27 |,

3 2 3
Hoxamure, swo: 1) 143 - 81" xpatno 62; 2) wncro 127 + 28"
Kparmo 80,

9.2.2. TipeoGpasonanue anreGpauseckux supawmemnstii

B ynpasuenmax 9.21-9.28 ynpocrire pupaeni.

(
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)[ a(b-a) +1J~

T

72] [ faumf‘][ L ]
[ rray | Prrae

9.25. a’ —3ab+ac+ 2’ ~be |

2 -2z)(x+y-2)

oz ¥ TV -2 —RE)xiy-a)
(xry+2)(x -y +7 —2x2)
0.2, 4V +90+27a 427
a+6Ja+9
. Uneaossie mOCAEAOBATEBKOCTH M NPOTpECEHI.

KomGuuaropusa

9.3.1. Uncaonan mocaerosaTeIHOCTE.
Apugperiuecian 1 reoMeTpusecas nporpeceuit

9.20. Hamemmre nepose nams wrenos mocreAonaTesmocTi:
1x,-2n+8; 2)x,= (102

nt+ED”

9.30. Hamumure dopaey1y 0BIero 41esa HOCIEA0BATETLHOCTIL:

pplals i, 2)3,6, 12, 24, 48,
T

912,48
io1" 201 301

9.31. TIyeTs NOCACAOBATEALHOCTS G,y G, .0, ... ABIACTCS APHPNCTI-
ueexofi nporpeccne ¢ pagROCTLI0, paskof d. JloKaHTe CaEAViO-
mute hoparyst:

2a,+(n-1)d
s
e S, - cywia mepBLIX n SeHOR ApEGMETIIECKO HpOTpECEH.

a +(n-1)d, 20 =a_, +a S,

105
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9.32. Tlyers nocaexosarensnocts by, b,, ... b, ... apaseres reomerpi-
ueexofi mporpeccitedi co anamenateney . JokamuTe cupaneAT-
BocTs dopaeya

b(1-)

b =b
1-g
e S, cysMa mepsLX 7 wneno mporpeccis.

a*, B = b, s,

9.33. Tlycrs b,, b, ...b,, ... - Gecxomesio youBaIOman reoxerpiecKan
nporpeccis co anasenazexex [gi<1). Jokaite cnpancaOCTS
dopeymt

b+b,+

9.34. Haitgure cysry nepasix 10 wrenon apadmersecroii nporpecc
a,=Ta,=11; 2)a,=5,4,-13 3)a, +a, =11

9.35. Tlyers a,, a,, ...q, - mocaeRoRaTeTBNIE ncHIs apMETIIECKO
nporpecéit, d, ~ @, a, b (a> 0, b > 0, a+b). Bupasmre wepes
a,b w n caenyiomymo cywmy:

1 1 1
Vo +ya Na+ o T Jan e
9.36. Hamumure opstyay ofimero wena apmeraeckin: nporpec-
cuii - 7,11, 29, .. 1w -3, 11, 25, ... .

9.37. Hailzure nepsuii wien i SHavenaTexs reoMeTpiseckoil nporpec-

b,
3)b,,

7.8, 2)b, = 2,5,
131, b,,, - 243; 4)b, + b= T, b+ b, = 49.

9.38. Mesmay wncaanu 5 n 25 BCTARLTE ceMb TAKIX WHCET, YTOGH ORI
BNECTE ¢ AAHLIMI SHCTAMH OOPA3OBATH TEOMETPUNECKYIO NPO-
rpecciio.

9.39. TIpn xaxix auavemusx a xopun ypasmemmii x* - 5x + 4 = 0 1t
27~ @ = 0 ARAMOTCS TPEMS HEPRIMII “LICHAMI FeOMETPIIECKOR

nporpecciu?
9.40. Tlyers b,, b, ... b , ... - Gecxoneno ySubawmas reoveTpisecKas
mporpeceis BUpASITe Seped b, 1 g CYNAMH CACKYIOUUIX PO

Db+ byt b, e 2) BB B+ ) b 40) 6+

9.41. Tlepauii wren u cyma Geckoneuro yOunamomedi reoMerpiriecKoit
‘nporpecen coornererreo panusi 0,3 1 0,9. Haitmure aasena-
meas, mporpecen.
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9.42. Haitaure cysey paga:

111 prelelol,

11— oL
379 = 5 25 12

9.43. TIpecranTe mepuOIECKyI APOBH B BiAe OBAKHOREHHOM XpOGI:
11,2182 2)027(315) 3)3,81;  4) 2,1(4).

9.44. Tpu uncna, nepaoe ua KOTOPAIX paBHo 1, ABAROTCA HOCTEAORA-
TN “eHAMI reoMeTpIIeCKoit nporpeccuis. Ecau oxHo 13
HIX YABOUTS, TO OTI WCHA, BIATHE B TOM e NOPAAKE, 00PATY-
1ot apngueriieckyio nporpeccnio. Haiigute omi wicxa.

9.45. B apuderiuecioii nporpeceii sockaofi wiei pases 60. Hageer-
HO, WTO uiCTA G,, @, W 4,, OGPASYIOT TEOMETPIYECKYI0 HpOTpec-

cuio. Haiijure suanenarens o7oii nporpeccist.

9.3.2. Kowbumaropusa

9.46. OBosnaumt uepea n(A) koriecTao oneMenToR Mu0iecTRa A. Jlo-
sanuTe, 4T A% MOGHX cueTHIX MHONecTs A, B it C punous-
wotes pavencrya:

1) n(A U B) = n(4) + n(B) - n(A 1 B);
2) n(A U B U C) = n(4) + n(B) + n(C) ~ n(4 N B) = n(A 0 C) ~
~n(BNC)+nANBNC).

9.47. Jloxasure, wro:

1) wieno Beex paasemenii ¢ NORTOPERILANII H3 N DACHEHTOR [0

I maxozs no popyyse As =n';

2) smeso seex paswemewni Ges rowzopemi s 1 deweon 1o k

maxopstt 1o dopuye A7 = n(n —1)...(n— k+1) wim A7 =

3) sHea0 Beex MepeCTANOBOK KO 7 OTEMENTOD HAXORST O BopaY-
e P, = nl;
4) smeso peex coueramuii 53 n oaewenTOD 1O k HAXOAT 1O (op-
nt
Fi{n—k)!
9.48. Jloxascure cxeayiomyio dopuyay (6umom Heiorona):
(@+b)" = Cla" +Cla™b+Cia™ b +...+ +CIab™™ + CI".

Myze C) =

9.49. CiOABKO CyIecTBYeT ABYIHATNBIX WIHCE, KOTOPIE JEIATCSH I 1A
2, uma 72
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9.50.

951,

9.52.

9.53.

9.54.

9.55.
9.56.

9.57.

9.58.

9.59.

9.60.

9.61.

108

4 A OBTOPEMWE KSPCA ANFESPol W HANAR AATISA CPERME LKOMS!

Cromuscmmn_ crocobans woxHo: 1) pactperents 8 yueSuikos
MeaAY ADYMS yeHHKaNI; 2) PACTPEACTITD yiCOmIIH HopoBHY?

1) CxOBKO TPEXIHAUNAIX WHCET MOKHO CoCTARNTS 13 wip 1, 2,
3,4, 57 2) CKOALKO TAKIX HCEN MOIKHO COCTARITS, CCTH HHG-
it ne mosTopsoTCA?

CyaMata KOOHICNTOR MEPROX K TPETLETO CAATACMELX B PALTO-
e coaepmanuti x.
Haifaure KooGUIIONT TpH X' AT CACAVIOMI MHOFOLICHOR:
D (x5 2) (L 27— 2
9.4. AnreSpanneckue ypasenus
9.4.1. Knanparuste ypansemus. Teopexa Brera

Tloxascure, wro xopuu ypasemis ax? + 2kx + ¢ = 0 npu symox-
emm yenosus k- ac > 0 onpeaeasmiores 1o opuyie

e\ —ac

Joxamure Teopesy Brera.
Pemup ypasmenme, pastonuTe KBazpaTHuii Tpex<Ien Ha NHoO-
120+ 5x - T 0 24z 14
332" 8 +5-0; P

Horaarme roxczeerao: [[HZL]‘ SAVP —doe.

Tiyers a+b+

Jloxazire, wro Kopi ypasuenis ax’ + bx + ¢ =

1, =5

0 pasns x,

Tyers a-b =0, Joxanarre, uro xopun ypasems ax + bx + ¢

0 pasmss ¥, =1, .

Tlpn xaxux snasemmax a ypasnenme (x* - a) (x' + 3ax + a) = 0
et xpa pastX KopHA?

Tlpu xaxnx snavennsx a ypasnenue (x* - 3x - 4) (¥ ~a) = 0 me-
er pomio Tpu Kopua?
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9.62.

9.63.

9.64.

9.65.

9.66.

9.67.

9.68.

9.69.

9.70.

=D

He pemas ypasnenue 3x* - x - 1 = 0, naitzure anatenns:

1 x,+ x; 2)x,x;
3 xteal; 0 % e xl;
5) 2 +8xix, + 3x,53 42l 6) win tneti )

Cocnasuze Knazpariioe Ypasienie, ecii 1SBeOTIS ¢F0 KOpik:

D, Dx-x-T
3)x, s5a-2 4 x‘:s—ﬁ.n:mﬁ;
5) x, TG

Pemure cucreny ypasnenuit:

xey=1,
1){ =1

e

ray=1, T
s){ " ‘ { L

xy xy(x +y) = 30.

9.4.2. Muorowsemst i ux xopu

PasgemiTe \HOTOWIEH 1A MHEOFOWIEH ¢ OCTATEOM:
Dottt + lmax+ 5 2)xT - lmaxttx+ 1y
3)x - 64max -3

Tipu xaxon anaventu a ocrarox ot Aeseuns
(&% + 62 + ax + 12) : (x + 4) panen nymo?

JlokaskmTe, YTO OCTATOK OT AeJEHHS MHOroOwIena f(x) Ha ABywIeR
x ~ a pasen /(a) (reopesta Besy).

Tyers wmeto o snaseres mems xopew morouzena f(x) —
S G 0, T, T Gy Gy s 0, — e SHOTA.
Howamnre, wro wead a, xeniTes wa o Ges ocTarKa.

‘HaiijguTe nese KOPHM NHOTOWIERa i PASIONHTE X0 Ha MHOI-

2) 2+ 9xt + 11x - 215
B)x-bxitBx+ 1 4) 20+ 9x° + 23x + 15;
5) xt+3xt - 120% - 38x - 24; 6) x'~ 62 ~ 1~ 11x - 4

Jloxazcire, 4T0 A5 MOGOTO HATYPATLHOTO WHCTA 1 BLPAENIe
ni~ 5n*+ 4n genurcs Ges ocratxa ma 120.
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9.71.

9.72.

9.73.

9.74.

9.75.

9.76.

9.77.

9.78.

9.79.

Pemure ypanmenug
Daxt-5r +T=05 2 Tat-x' -6 = 0;
B)Bx-5r'+2-0; ) (Gxitxd - (Brixt)-2-0
5) (B~ x ~ 1~ 18x +6x~ 1= 0.

Pemmre ypasuenie:

1 (x+l] ,5[“1]%:0: 2) ¥ +5x 4842

3)x'=5x 4+ 8 - 5x + 1= 0;
4) 10 - 29x° + 30x7 - 292+ 10 =

9.4.3. Panuonanusie ypasmemns

B ynpasuesnsax 9.73-9.76 peumure ypasess.

b Brel oy 0=
56 Bl

X8 _Beoxoad o, 3l o 18
X +7x-80 x +7x-30 x+d 4vx

Hol o, 8 _ 2

)3x+2 5x+6 Tx+

BB 1810 o wenel el

Tz 2 bred 21 w1

9.4.4. Hppausonamsmse ypasuenss

B ynpasuennax 9.77 — 9.82 pemure ypasieuns.

PN I = BV I T
1) J2x+8+Jx+1=8x+2{2x" +5x+3-16
2) Jr+d4+x-4=20+2Jx" -16 .

1) V22" +5x+2+y2x" +5x-9 =13

2) \revox 8 —\xVox 9 -
3) x+V1T-x" +xV17-x" =9.
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74.

75.

7.6.

Gt

7.8

50

A_= 5000 = 1000 - 207 = 5000, 207 = 5,
8 105
IFZ T

Tt o6pazon, wepea 3,3 nexemi, T.c. wepea 3 negent u 2 AU
(um 28 mus) Gyaer nospecaeno 5000 ra nonci. B

10
0,7n = log5, n = —-1og.5 = log.5 =

Baxtepun nowemens: » GaronpusTyio cpexy. Hx obmas wacea
(v rpasax) ysemrmmacres ¢ Tesenuen speweny (n aacax) no
cnexyromenty aaxomy: M, = 20 - 2°*. Onpenexmre spes, meod-
xoamoe At Toro, wrobu macca Gaxrepmit cocranma 1) 30 3
2)100 r.

Baxrepun nomemens: 5 Graronpusiymo cpexy. Mx obmas wac-
ca (5 rpammax) ynemrumpactes ¢ rewemmen spexenn (s uacax)
1o cxenyiomenty saxomy: M, = 25 - ¢, Onpexeaute npes, ne-
obxoamoe A1 TOT0, TOBM Macca GarTepuii cocranmma: 1) 50 5
2)100 r.

BHOOr POREX MOMHTODHAT PACHPOCTPANGHIS Mypamhen Ha
nomx yuacTkax. B peayabate mabmozemit pHABMAOC, TTO
naomams pacupoctpanenms Mypasben ompeAeATeTes 3aKONOM
A= 2000 ¢ (ra), r7e n - xommueerso mexexs. Moctpoiire
TPagiic pymenmn ® RaiRETe BpeMS, HEOGXOMENOE ATA pac-
npocTpaneHia Mypanen Ha yuacTe MAomAxs0 10000 ra.
Dunancoanit pocm.
Eeau mineoruposats cysny 8 obseme U, IpH CRORHON mpo-
IO cTaBie r % 3a ONPEACTCRNALIY NOPHOA, TO HAKoOMICH-
Has 30 n epuOZO cysea BuCARTCR O dopyye U, = U,
(1+ 7). Buauenite n MOHO BLHCTHTS, PEUIID NOKAIATCTLOE
ypasmenue u meromsays norapmL.
Maxcar saowua 200000 1 na genosur mox 10% rogossrx.
CroABIO ey MYAHO AATS, HTOOM BTOAEIA M CYNMA Y-
awmancs 70 1000000 wr?
A Bocnomsayencs popaynoii U, = U, « (1 + ry'. Tomymma:
U, = 1000000, U, = 200000, r = 0,1
1000000 ~ 200000 - (1 + 0,1)" = 5 = 1,1"
1g5
551
auremsmo 203 wecsma, cysma, nroxennas Maxcaron na geno-
aur, pupacter g0 Mmamtona Tenre. M

log, 5 16,89, r.e. tepes 16,89 rer, wun npuGmi-

Cromuoes goMa ¢ Tedemmew BpeMemH pacter, yserHHBASCH
eneroguo ma 7,5 %. Onpememte, wepes KaKoe BpeMst cTOM-
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9.80.

9.81.

9.82.

9.83.

9.84.

9.85.

9.86.

9.87.

9.88.

9.89.

9.90.

=
1) Y620 -x + 7T +x =85
25 4B (x4 3B 20,

1) 5+ Jx + 54— Jx = 418,
2 Yo-Vrrt+ {7l =a.

e —2- -V
2) it - (W -1) e e

9.4.5%. Vpasuemis, coepaanute Moxys 1 nApaMeTp

B ynpasuennax 9.83-9.86 peummre ypasenis.

1) -2+ fr] 2) fe-5|-|r-2]=

1 o3+ -e-4-3; 2) |

1) x|~ [ +8x 48] +8=03 2) (r-De+3|=5Jx* ~x+2|-20.

1) l2x-8-x]

x; 2) ||220-1]-5]+:

Peunire ypasuenie /151 Ti0G0r0 SHAEI TAPAMETPA a1
1) ata - Dx = a; 2)x*+ ax + 36 = 0;
)

B - (2a+ Dr+ata=0; 4)

5)

) x+d

Peuire ypassenne a1 m0Goro snaventn napaueTpa a:
1 le+3l aGe - 1) = 4 2) 8lx-2}- al2x+3] = 10,5.

HalianTe nce SHANCHIA HAPAMETDA G, HPH KOTOPHX ypamHeHHe
x - a = 220l - o] mveer Tpm pasnmumE KopHA.

Hajigure nee smauemus mapaMeTpa a, mpH KoTOpX ypasuemue
xix+ 2a + 1 = a uMeer xBa pAGTIHAL KOPHSL.
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711

712,

713,

74

715,

PAsmEnT

nocTs fowa gocturmer 25000000 T, ecxu na Aammbi NoMenT
ona cocranaer 16000000 rr.

Testupaan naowizn 100000 17 Ha xemoant mox 12,8 % rofomsix.
Uepea Katoe Bpest CyMMA BIIAZA BupACTeT A0 150000 Tr?

Hlasup nozoscis 15000 Tr Ha AenosHTHAL cueT NPH eeMECTT-
Hoii ciomoii mpomenTHOf craske 4,8%. Uepes cxombio Mecs-
Iem cyana xraza AocTurser 25000 Tr?

Pemire mOKASATENLHOP YPARHHNC MOTOAOM pAMOMCHIS Ha

15 -5
32— 2

523" -5-3

23 -3 = 72
4835+ 302 4 31

3150;

1443; ) 37" +37 =270,
Peuure noxasarensioe ypaseme:

1) 4 - 808 = gees - gae;

2) 27— =g g

) 210 - ger 4 Ut — 16871 — 1280

4107 - 5 - 205 = 950;

Pemure moxasareasioe ypapmemne Meromow Bhexemns HOBoi
nepexennoi:
19+ 802 = 1

i D417 2+ 1-0;

3) 4% +16=10-2" 4) 54F-14-5"-275-0.

Pemmre ypanmenie:

I
306 »(25]“ - 2’]
g iz

Pemnre cucreny ypasmenii:

2) 87 TS 80

o

3%+ 3" =12
2)
3= 27.

5
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9.4.6. Cucrenst ypasuemit

B ynpasnennax 9.91-9.93 pemure cuctess: ypaniess

3r5y - 11, 202 - 15y - 51, Bx+5y = 20,
991, 1) 2

2x -8y =17; dx-3y-10.% 6x-+10y = 7.

xe2-3, 3+ 4
902 1) [ 2 [

v 3y + 5y° x oy

52— 12 3y,

3) - 0 b

= +y* X' +5xy +Ty" = 31.
- o, o[ -5 av <o

4 By + 5y* = AT; % +3xy+5y° = 5.

9.94. Ilpu xaxirx aRavEHIAX HAPAMETPA  CHOTEMA VpaBHEHI

V7 +2y(2+ 1)+ (& + 2004 - 2*) =0,
y-ax-3a

iteer 0 kpafiiieii Mepe TP PASTINLIX KopHA?
9.95. Pewure cuctemy ypasnemuii:

iy 16
=1y —5]-1, Zpp 10,
Pl S P
y=5+p-1; vy ots,

9.96. Pemure cucreny ypavmemii:
xyxty=T,
=g;
xz+xtz=-5;

1) Jpztytz

9.97. Pemre cucreny ypavuemuii:

Briy+y-x=T.
vy

1)
2y —x + Jix +15 = 10;

9.5. AareGpauseckue nepaencrsa
9.

.17 Jloxasareaserna nepanencrn
9.98. Iloxasarre nepavercrno:

1) (6u - 1) + 2) < (Bu + )2 + 1)

2) @0 - (20 + 1) > @0 - N2 + 30)

3) "T”wr : Ha+lszaso.
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B

U parRsst podora 1

7.16. Pauoaxtsuoe nemeerno ¢ reuemmen spesenn ¢ (n mexensx)
pacnazaerca, 1 ero Macca M, (s rpawMax) ywembmaeTCA 1o
aaxomy M, = 1000 - ¢, Onpeaexmre npens, » Tewemme xoTo-
poro pacmazeres monomuma mepromaATLHOf Maco memecTsa.
Uepea xaxoe npexs macca emectna cocrasut 25 7

7.17. Tapamorner conepimaer mpaKok ¢ apomana. CopocTs ero
‘nagenns onpegeaneres Gopiyof V = 50(1 - ¢ ) m/c. Yepea
Kakoe npes cxopocrs 6yAer pasna 40 /c?

7.18. Tenmeparypa AmiKoCTI, TONEMIENNOH B MOPOILTLEYIO Kase-
Py xonommABmIKa, mogTHmsETCs 3axomy T = 4 + 96 - ¢ 0% C°,
xe t - spews (n wmmyrax). Hafizure spess, meobxonmmoe Ans
oxnamaenus wuakocTn A0: 1) 25 C°; 2) 5 C°. Kaxona Temmepa-
Typa » MoposmTLROf KaMepe?

7.19. Paguoaxtusoe nemecrno ¢ Tewemen spexens ¢ (b eaenx)
pacnaacros, u ero macca M, (s rpamax) ywembmaerca mo
saxouy M, ~ 1000 - 274, Onpegexure ppexs, » Tesemme Koro-
POTO PACHAZETE TOTORINA MOPRONAUATLHON MACCH BemCCTRA.
Hepes xaxoe spews wacca vemecrsa cocrasut 1% mepsoua.

L sammofi macon? 7

7.20. Peumure ypanienme:
L5Y8

520

1) 2o
2) 4

-6:

B) 25 - 9Nt 85— 4 9

e R e kit
7.21. Hafimure eanncraenmurit xopens ypapmenms:

1) 7 + 240 - 255 2)12: + 5 = 135

3) 245"~ 2 - tgm; 4845 < 4 - sinx .

7.22. Pemnre ypasnenue:

1 b
T 1] 2) 1648 = 128
) 1o ’

0,25 1257 4) 27757 = 0,01 - (10

e
5
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9.99.  Jloxamure nepanencrso:

L
Ty

1 %»/rbc; 2) myy[ ]>A,‘x>o,y>oy;

8) a+b+cavab + Vac +vbe, (@30,620,630) ;.
4) (1~ a)1 - b1 - ) > Babe, (@ > 0,53 0,¢ 3 0,a+b+c=1).

9.100. Jloxanure, wro xaxzan cropoma TpeyFOTLIIKA NembIE €ro

nonynepmreTpa.
9.101. Cpasure wncna
1805 8T 2) 423 - JIT 4 22 _ J10;
7w
g3, 112, ) R L B0 u VBT 4 JE.
m "

9.102. Cpasiie Bpes, 3 KOTOPOE MOTOPHAS TOAKA NPOMTLRACT 20 Knt
nyTu B crosueli Bofe, ¥ BpeMS, 5a KOTOpOE OHA IPOTTHBAET
10 10 nyri 1m0 Tewemuio w 10 KM HYTH NPOTHB TeeHIS Peiit.

. Pemenne pamionasmsix nepanencrs. Meron nurepsazon
9.103. Pemue nepanencrso:

D17 x> 10 - 6x; 2)80 + 5x < 18 - 17x;
3)6x-343x+1; 3u-1<6u-1;

5) 5x% ~ 5x(x + 4) 100; ) p(p ~ 1) - p* > 12 - 6p.

9.104. Pemire cicrey nepasencra:

3<2r-3<-l 0<1-3rcl,
—4x<0; ) 3 -d4x <2
2030, 322350 -8,

3 {ac- 0 faxm

)12 5)&: e 1<A.
2 2-x

9.105. PemiTe HEPAREHCTRO METOZOM HETEDRATOR:
1) @x + T3x ~ )x +5) > 0; 2) (x - 6)0,5x + 4)5x +10) < 0.

9.106. Pemire uepanencrao:

X -2x+3
22243,

]

s 13
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7.23. Pemure ypanmemne:
Do 2) 165

'
(3

7.24. Pemure ypavuense:

o

; 4) 2 = (0,25)

DB T BT 162 2 E a5 o g

3) 6+ 4 = 264 2 4 20n 4) 95 - 203 < ok - e,

7.25. Pemure ypannene:
1) 4 - gros = gras gy g)ges

1657+ 4;

3) 2 -gtagop,

7.26. Pemure ypanmese:
1)85 45679

LESEEIEE S TS I

7.27. Pemure ypavuense:

1) $B-%F-2-0; 2)6-45-13-46+6- 1=

7.28. Pemure ypasuensie:

1) 4T e

2) 85 - g 4 904 0

1) (4+45) +(a-\5) =2; 2)(W) [2+J')

7.30. Pemure cricteny noxasaTensuix ypasuemnsii:

54y
64.

7.31. C HOMOWBIO TPADHECKOrO METORA OUPEAEITe, CKOMLKO peme-
wuit mveer Aamnoe ypasuene:

N2 tr-2- 23 =x+2

7.32. Pemure ypavuene:

e o (2
8T T m 2y T - 19,

5
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9.107.

9.108.

9.109.

9.110.

9.111.

9.112.

9.113.

9.114.

9.115.
9.116.

9.117.

Pemre nepanencra

Dx-8r-4-0;  2)¥-br-60< 3)x > 16.

Peunire nepasexcr:

dpite 8w 2 L .
2 Frxarimes

Pemnre nepanencrao:

1) () B - 0)+12505 2) 4 (v +2) <

Yr2x+3’
9.

Hppaunonamsmie nepanencrsa

B ynpasuennax 9.110-9.112 pemure uepanencraa.

Ve Bxr2>2-x; 2) V252 +x +7x >3;
3V -Br-10<x-5; 4 Trx+i-x>1
1) @ro-x <0, 2) -1+ —x-250;

P O P A Y =
R

R ]

9.5.4. Hepasewcrna, corepaaupie MOAYTL ¥ mapaverp

)

D=1+l -4 > -2 +lets<T.
n g) [Fo822),,
x+3 | +3x + 2|
1 f2x + 8] < x; 2) 2~ f5x + 6] > 0.
D -Tx+5<5 2kt -8x<x 3) lv* - 3x] > x.

TIpu kasix auatemaX napayeTpa a nepasencTso x* - 3ax +1>0
BumOAHsIeTCR A1 MI0GHX X7

9.118. IIpu xaxix aateRUAX NapaneTpa @ wueo x = 1 BITCTCR KOp-

9.119.

nex ypassenus ax® + (3a*+ 1)x - 3 > 07

TIpi akix JWaueHHAX MADAMETDA 4 KAZGOE DEMINHE Hepa-
Bemersa x* -~ Bx - 4 < 0 ARAGETCR peUINHEM HepaBeHCTEA
x-aie 07
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7.33. Pemure ypannemie: g

e

3) 87 -2 +1

4) 538" =500
5)27 - 1397+ 13- 3" - 27 = 0.

0

7.34% TIpn Kaxix SHANCHIAX NAAMCTPA @ JAHHOS YPABHEHH HMeeT
ama xopua?
1) 257 ~ (50 + 2) - 10° + a - 4% = 0;
2)2-9° - (20 +3)- 6 +3a- 4= 0.

B sazauax 7.35 ~ 7.37 pemure Aammsie YpABHeHIs  CHCTeMH

7.35.1) e 2) oo ;

7.36. 1) 54 = 0,04 By2en-fp - =21,

7.37. 1) -3 2) (x*-x-1)"

7.38%, Pemnre ypasmemme 9% ~ 4+ 3%~ a= 0 man meex Acicrau-
membmex amasenmit mapaverpa .

Yupawmuemus s mosropemsst

7.39. Vnpocrire pupaenis:

SV I | 2 [27+27y?]‘ (1) st
xextal F

7.40. Tocrpoitre rpadinx byt y = 27 —
7.41. Tlyers 1g2 = m, 1g8 = n. Haiizure log,6.

st





