CTeneHi, KOpeHi, norapudmn

[oBigHviK ansa nigrotoskn 4o HMT 3 maTtemaTtuku

@ — dopmyna € B J0BIAKOBUX MaTepianax, ki MoxHa BigkpuTy nig yac HMT. dopmynn 6e3 3Hauka Tpeba nam’araru.
Mo3HaueHHs: N, Z, R — MHOXWHWU HAaTypasibHUX, LinuX i gifichux uucen; k € N (Togi 2k — napHe, 2k + 1 — HenapHe uncno); D(y),
E(y) — obnacTb BU3HaYeHHs I 0611acTb 3HaueHb pyHKuiT; O3 — 061acTb fONYCTUMMX 3HAYEHb 3MIHHOT; <> — PIBHOCWU/IbHUIA Nepexif.

— Knac i nyHKT nigpyyHuka A.T. Mep3nska Ta iH. (anrebpa 8 kn. — 2021; anrebpa i noyatkn aHanisy, NpoisibHKIA piBeHb:
10 kn. — 2018, 11 kn. — 2019). — HoMepu 3aBdaHb HMT, ge ua Tema Tpanasnacsa y 2024—-2026 pp.: Ne4 — cTeneHi, Hepis-
HocTi; Ne 9 — BMpasu 3 kopeHsamu i1 cteneHamu; Ne 11 — nokasHunkoBe piBHSHHSA; Ne 13—-15 — forapndomiyHe piBHSHHS UM HEPIBHICTB,
nepeTBOPeHHS BMpasiB, cuctemMa; Ne 16 — BnacTtuBOCTi cpyHKUi; Ne 17 — 3HaueHHsi BupasiB; Ne 22 — piBHSIHHA 3 NapamMeTpoM.

1. CreneHi Ta cTeneHeBa (hyHKLUiA 8, 10-11 kn.

CreniHb 3 HaTypa/IbHUM i Li/INM NOKa3HUKOM
at=a, a"=g-a-...-a@ (@eR,neN,n>2)
———

N MHOXHWKIB

1
aozl,a;&O@ a_”:—n,a;«éo,neN@
a

(g)_n = <b> (a#0,b#0); Bupasm0°i0~" He
b a

MaloTb 3MICTY.

MapHwii cTeniHb 6yAb-sIKOr0 YnCa HEBIO EMHUN;
(—a)?* = a?*; HenapHwii cTeniHb 36epirae 3HaK
OCHOBU: (—a)?F+l = —qg2k+1,

.o—3 _ 1. (2\™2 _ 9. 2027 _ .
Mpuknagn: 273 = 1; (2) " =19; (=1)2927 = —1;
(—3)* =81, ane —3* = —81.

n|l2 3 4 5 6 7 8 9 10
2"[2 4 8 16 32 64 128 256 512 1024
3"|3 9 27 81 243 729

5™ |5 25 125 625 3125
8«kn.,n. 8,9 10«kn., n 12

Ne4, 9, 17

MopiBHAHHA CcTENeHIB

OpHakoBi OCHOBW: NpU a > 1 BiNbLIOMY NMOKa3HUKY
BiANOBIgae 6inbLNiA cTeniHb, NpM 0 < a < 1 —
MeHLWwii: 2V3 < 218 0,372 > 0,371 0,37 > 0,30 = 1.
OpHakoBi nokasHukn (0 < a < b): a” < b" npn r > 0;
a” >b"npnr <O0.

IHaKWwe — [0 CnisIbHOro MNOKa3HMKa:

(203)10 =8 < 9 = (302)"°, Tox 208 < 302,

CrteniHb 3 payuioHa/IbHUM i AiINCHUM NOKA3HUKOM
a%:W@ a>0, meZ, neN, n>2
0% =0 (m, n €N); BMpa3 0~ 2 He Mae 3MmicTy. [ns
a < 0 Apo6OBMIA CTENiHbL He 03HaYaI0Tb: (—8)3 He Mae
3MiCTY, xo4a /—8 = —2.

1 1

Mpuknagn: 85 = V82 = 4; 81702 = = =3

Va? = at (a > 0).

[ns a > 0 03Ha4YeHO cTeniHb a® 3 ByAb-AKUM AiAICHUM
NMOKa3HUKOM (Hanpuknag, 2\/3); 1 =1; 0 =0npu
z > 0.

10kn., n. 12; 11 kn., n. 1

(HMT) Ne 9, 17

10kn.,n. 8,9;11kn.,n. 1 Ne 17
CteneHeBa PyHKLUiA y = 2", n € N
4 Y
1 ,,,,,,,
,,,,, 1 -1 :
1 é @) 1
E fomene- -1
-1 0 T

n — NapHe
D(y) = R; Hynb dhyHKUiT = 0; rpadoik npoxoanTb
yepes Touky (1; 1).

* n napHe: E(y) = [0; +00); dOYHKLiA napHa; cnajae Ha
(—o0; 0], 3pocTae Ha [0; +00).

* n HenapHe: E(y) = R; oyHKUiA HenapHa; 3pocTae.
Mo n =1—npavay = x.

n — HenapHe, n > 1

BnacTtuBOCTI cTeneHiB
a® - a¥ =a"t (@ (ab)* = a®b* @

a”® . a\* a”
w8 (3) @
(a®)¥ =a™ @

[nsa 6yab-akux gincHnx x, y — npu a > 0, b > 0; Ans
uinux z, y —npu a # 0, b # 0.

37.972 37.374 5
Mpuknagn: =——— = ~—— = 30=1; a% -a3 =as;
(2v2)Y? =22 =4,

8kn.,n. 9;10«kn, n. 12; 11 kn., . 1

Ne4, 9, 17

CTeneHi, kopeHi, norapudmu - nigrotoska Ao HMT

(Migpyunmk) 10 k., n. 8 (HMT) Ne 16
CteneHeBa PyHKUiAs y =z ", n € N
Y Y
NG

7777777777 -1 :

I I

E : T -1

1 1

-1 0 1 x
n — napHe n — HenapHe

D(y) = (—o0; 0) U (0; +00); HyNniB HEMag; oci
KoopgmnHaT — acuMMTOTU rpaduika; rpadik NpoxoanTb
yepes Touky (1; 1).

* n napHe: E(y) = (0; +00); yHKUIA NapHa; 3pocTae
Ha (—oo; 0), cnagae Ha (0; +00).

* n HenapHe: E(y) = (—oo; 0) U (0; +00); dyHKLis
HenapHa; cnajae Ha KOXHOMY 3 NPOMIKKIB (—oo; 0) i
(0; +00) (ane He Ha BCiii 06naCTi BUSHAUEHHS).

y =2 D(y) = (—00; 0) U (0; +00), E(y) = {1} —
npsMa y = 1 6e3 Toukn (0; 1).
10kn., n. 9

(HMT) Ne 16




2. KopeHi n-ro creneHs 10 k.

KopiHb n-ro creneHs
KopeHem n-ro cteneHs 3uucna a (n € N, n > 1)
Ha3nBaloTb Take YMCNOo, n-i CTENIHb SKOro AOPIBHIOE a.
ApnOMETUYHMM KOPEHEM n-T0 CTENEHSA 3 HEBIA'EMHOIO
yncna a HasnBaloTb Take HeBI'EMHE YNCNOo, n-i
CTeriHb SKOro AOPIBHIOE a. MO3HAYEeHHS: Va.
Ya=b & b>0ib"=a (a>0)
* 1 HENapHe: KOpiHb iICHYE 3 BYAb-AKOro Yncna, i Tifbkn
OAVH: /=8 = —2; */—a = — **/a.
* 1 NapHe: Npu a < 0 KOPeHs He icHye; nNpu a = 0 BiH
AopisHtoe O; npu a > 0 Ix ABa — NPOTUNEXHI YMcna
ai—{/a. 3annc %/a 03Havae nue apuMeTnUHNiA
KOPiHb: v/16 = 2.
(/)" = a (a > 0; ANA HENAPHOTO 1 — 6Y/ib-5AKE a);
Ya>0npna>0.
10«kn., n. 10

Ne 9, 17

BnacTuBOCTI KOPEHIB
Onaa>0,0>0in, keN,n>1:

é

n . n n na
Vab= {/a- /b 3= %(b>0)
(/a)" = Vak Wk = ¢/a

Vila= "a (k> 1)

[ins 6yab-akoro a: a2k = |al,
Akwo ¢ < 0ib <0, 10 Vab= V/—a- V/—b.
Mpuknau: V2 Vi = V— 2 Y2 = |2 =2

Va2 = ¢/la; /(1-v2)' =1 -v2|=v2-1.

(Migpyunuk) 10 k0., n. 11 HMTD Ne 9, 17

2k41
a?k+l = g,

PYHKUIA y =

n — napHe

n — HenapHe
* n napHe: D(y) = E(y) = [0; +00); thYHKLiA Hi napHa,
Hi HenapHa,; 3pocTae.

* n HenapHe: D(y) = E(y) = R; dyHKUIA HenapHa;
3pocTae.

®yHKUiA y = /T 06epHeHa [0 y = x" (4718 NapHoro
n— 0o y = z", x > 0); iXHi rpadikn CUMeTPUYHI
BiAHOCHO NpsMOT y = .

PiBHSIHHSI 2" = a: n HenapHe — x = {/a; n NapHe i
a>0—zx==+%¥a;, a=0—2x=0; nnapHeia <0 —
KOpEeHiB HeMae.

OYHKLiA y = =7 (> — HecKopoTHWIA Api6, n > 1):
D(y) = [0; +00), AKWO = > 0; D(y) = (0; +00), AKLLO
= < 0.

(Migpyasmk) 10 K., 0. 10, 12 (HMT) Ne 16
3. IppauioHanbHi piBHAHHA 1
HepiBHOCTI 10 KA.

MepeTBOpPeHHs BMPas3iB 3 KOPeHAMM

BUHECEHHA MHOXHMKA 3-Tif] 3HaKa KOPeHs:

Varb = a¥/b(a>0,b>0); Va2b = |a|vVb (b > 0);
Y/—54 = —3/2.

BHECEeHHS! MHOXHUKA Nif, 3HaK KopeHs:: a /b = Va"b
(a>0,b>0); npna <O0: avb = —Va2b;

—2v/3 = —/48.

3BiNIbHEHHS Bif ippauioHaIbHOCTi B 3HAMEHHUKY:
N c _e(Va+ V)

va  a va—vb  a—b

(a>0,b>0, a b; MHOXUMO Ha CNPSHXKEHW BMpas,
60 (va —vb)(va+Vb) =a—b).
CKopo4eHHs gpobis (¢ > 0, b > 0, a + b > 0):
— — b b
a—1b :(\f \[)(\/EJ”[):\@_\@,
Va+vb Va+vb

MoBHWIA KBaAPAT Nif, KOPEHEM:

V3-2v2=1/(vV2-1)*=|v2-1]=v2-1.

MopiBHAHHSA: AKWO 0 < a < b, TO {/a < V/b. KopeHi 3
Pi3HUMI NOKa3HMKaMU 3B0AUMO A0 CrifILHOTO
nokasHuka: v/3 = /9 > /8 = v/2.

8 kn., n. 16; 10 kn., n. 11

Ne9, 17

IppayioHanbHi piBHAHHSA: NigHECEHHA A0 CcTeneHsA
IppauioHaIbHUMK HAa3MBAIOTb PIBHAHHSA, AKi MICTATb
3MiHHY Mig, 3HaKOM KopeHsi. OCHOBHUIT MmeTog —
nigHeceHHs 060X YaCTUH PIBHAHHA [0 CTEneHs.

 [10 HENAPHOTO CTEMNEHS — OTPUMYEMO PIBHSHHS,
piBHOCU/IbHE aHOMY:

Vi) =g(x) & flx)=(9(x))?
« [lo napHoro cteneHs — OTPMMYEMO
PIBHAHHA-HAC/IAOK: MOXYTb 3’ABUTUCA CTOPOHHI
KopeHi. Ix BigknaaoTb nepesipkoto abo oapasy
nepexoasTb A0 PIBHOCUILHOT CUCTEMU:

_ flx) = (g(x))?,
flz)=yg(2) & {g(x) -

_ f(x) = g(x),
flx) =Vg(zx) & {f(:v)zo

Y Opyriin cuctemi 3amicTb f(x) > 0 MOXHa B3ATU
g(x) > 0 — Ty HepIBHICTb, AIKY f1erie po3B’a3artu.
Mpuknag: vA+3z =z, 443z =22, 1 = —1, 20 = 4.
MepeBipka: —1 — CTOPOHHI KOPiHb. Bignosigb: 4.

10 kn., n. 13
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IppauioHanbHi PiBHAHHA: iHWI npuiioMn

CnepLuy KOp1CHO 3HainTn O[3: piBHAHHS

v — 3 =+/1 — x KOpeHiB He Mae, 60 ymoBU x > 3 i

2 < 1 HECYMICHI.

AKLWO HA MHOXWHI M 06MABI YaCTUHW PIBHAHHS
HeBIA’EMHI, TO NiAHECEHHA A0 KBagpaTa fa€E PiBHAHHS,
piBHOCW/IbHE AaHOMY Ha M.

3amiHa 3MiHHOT: z — 5y/z + 6 = 0; t = \/z > 0;
t2-5t+6=0;, t=2a60t=3; x=4a6oxr=9.
[0o6YTOK fIOPIBHIOE HY/IO:

{f(I)Z :
9(@)V/ f(x) =0

Hanpuknag, (x + 2)v/x — 1 = 0 Mae e KopiHb 1.
10«kn., n. 13, 14

O3Ha4yeHHA norapudma

JNorapndmom gogaTHoOro uncna b 3 OCHOBOIO a, Ae

a > 0ia # 1, Ha31MBaKOTb NOKA3HMK CTENEHS, 0 AKOro
NOTPIGHO NiAHECTM YNCMO a, WOB6 OTPUMATM YNCIO b:
log,b=c¢c & a°=b (a>0,a#1,b>0)
al°%a® = b (@) — ocHOBHA /lOrapuUMiUHa TOTOXHICTb
log,a=1 (@) log,1=0 (@ log, a¢ =c

lgb = log,, b — pecaTkosuit norapudm;

Inb = log, b — HaTypasibHuWii norapudm (e ~ 2,718).
Mpuknagu: log, 8 = 3; logs & = —2; logys 5 = 3;
lg0,001 = —3; lne = 1; 79873 = 3;

10?187 =100 - 7 = 700.

Bupas log, b He Mae 3MicTy, aKwo b < 0, a < 0 abo
a=1.

11«kn.,n. 4,8

Ne 13-15, 17

IppavuioHanbHi HepiBHOCTI

@) > g(x)@{f(())”( =)
flx) < (g(x))?,

f(z) <g(z) & {g(z) >0,

f(z) >0

{?((a:))<0

z)>0

V) >g(z) & {()>0
f(x) > (g(x))?

HecTpori HepiBHOCTI — Tak caMo, /iiLle 3HaK MiX f i g

(um (g(z))?) HecTporwii, a B ,qpyrm cxemi g(x) > 0.

HaiinpocTiwi (@ > 0): /f(z) <a < 0< f(z) < a?;
flx)>a & f(zx)> ag.

Mpuknag: Vo —2<1; 0<x—2<1; z € [2;3).

10 kn., n. 10, 15

4. MNMoka3HukoBa hyHKuUis. Jlorapucpmn 11 kn.

Bnactusocrti norapucgmis
YmoBu: a >0,a#1,b>0,c>0.

log, (bc) = log, b+ log, ¢ @

log,, b =log, b —log,c (@

log,, lf" = nloga b @ (n — 6yab-AKe uncso)

log,» b= loga b @ (k — 6yab-ake uncno, k # 0)

log b,
log. a

Mepexig o iHWoi ocHoBM (c # 1): log, b =

1
3okpema log, b= —— (b # 1).
log, a

Hacnigu: log, b" = %loga b; log, b-log, c = log, ¢
O+ 1).

YBara: log, 2% = 2log, |z| (x # 0);

log, (zy) = log, || + log, |y| (zy > 0).

Mpuknagu: logs 4 + logg 9 = logg 36 = 2;

log, 20 + log, 12 — log, 15 = log, 16 = 4; log, 59 = 4;
logy 3 - logy 8 = log, 8 = 3; 49'°872 — (7lesr2) — 4,
11kn.,n. 4,6 Ne 13-15, 17

MokasHukoBa PyHKLUiA y = a” (a > 0, a # 1)
Y

0] 1 x
a>1 O0<ax<l1

D(y) =R, E(y) = (0; 400); HyniB Hemae (a” > 0);

rpadpik npoxoantb Yepes Toukm (0; 1) i (1; a); npama

y = 0 — acumMmnToTa.

* a > 1: oyHKUiA 3poCTaE; a™ > a™ & 1 > xa.

* 0 < a < 1: hyHKUiA cnagae; a® > a™ < 11 < To.

e =2,71828 ... — ippauioHanbHe 4ucno; y = e* —

eKCMoHeHTa (3pocTae, 60 e > 1).

Mpadik y = a®~ " 4+ n OTPUMYIOTb 3 rpadika y = a”

napasiefnibHUM NepeHeceHHsM Ha BeKTop (m; n); Noro

acumnToTa — npsiMa y = n.

11«kn,n. 1,8

(HMT) Ne 16
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Norapudpmivna doyHKuUia y = log, = (a > 0, a # 1)

. O/l e
y=log, y=log,

a>1 0<a<l1
D(y) = (0; +o0), E(y) =R; Hynb dpyHKLii = = 1;
npsMa z = 0 — acumnToTa.
* a > 1: doyHKLiA 3pocTae; y < 0 Ha (0; 1), y > 0 Ha
(1; +00).
* 0 < a < 1: chyHKuia cnagae; y > 0 Ha (0; 1), y < 0 Ha
(1; 400).
y =log, iy = a” — B3aEMHO 06epHeHI QDYHKL,T, TXHi
rpadoikv CUMeTPUYHI BiAHOCHO NPAMOI y =
log, a® =z (x € R), a'°%* =z @ (v > 0).
MopiBHAHHSA: log, 6 < log, 7; logg 5 6 > logg 5 7. 3HaK:
log, b > 0, AKWo a i b 06ugsa GinbLwi 3a 1 abo obuasa
MeHLi Bif 1, iHakwe log, b < 0 (b # 1). Pi3Hi
OCHOBUW — Yepes3 «OMnopHi» yncna: log, 3 > 1 > logs 2;
2 < log5 20 < 3, 60 3% < 20 < 33.
Mpadik y = log,(z — m) +n: D(y) = (m; +00),
acuMmnToTa — npsaMa x = m.

NigpyuHuk] 11 kn., n. 5

Ne16, 17

Moka3HUKOBI PiBHAHHSA: IHWI Npuitiomun
OpHopigHi (a?*, a®b®, b*®): ginumo Ha b** > 0 i pobrmo
3amiHy t = (£)". 3okpema, a/®) = /@) (a,b > 0,
a#b) & flx)=0.

NorapudpmysanHs: of @) = p9(*) o
f@)lga=g(x)lgb(a>0,b>0).

FAKLLO 0fHa YacTHa PIBHAHHA 3pocTae, a gpyra
crnagae (abo ctana), TO PiBHAHHA MaE He BinbLue Hix
OAVH KOpiHb — 0r0 MOXHa nigibpartu: 2* = 3 — x;
r=1.

MapameTp: nicns 3amiHn t = 2% KOKXHOMY t > 0
BiAMOBifa€e PiBHO OAWH KOPiHb = = log, ¢, at < 0 —
xofHoro. Hanpuknag, 4* — (a+3) - 2* +4a—4 =0:
t=4ab0ot=a— 1; KOpiHb x = 2 € 3aBXAN, TOX BiH
€oMHNIA, AKwo a — 1 < 0 abo a — 1 = 4, TO6TO Npwn
a<1laboa=>5.
11kn.,n. 2,4

Ne 11, 22

5. Moka3HuMKOBI Ta norapuMiyHi piBHAHHA 1
HepiBHOCTI 11 k.

Moka3HMKOBI PiBHAHHA

@) = q9(®) & f(z) =g(x) (a>0,a#1)
HainpocrTiwe piBHAHHSA a* = b: Npu b < 0 KOPEHIB
Hemae; npu b > 0 — €ANHUI KOPiHb = = log, b
(ranpuknag, 3* =7, v = logs 7).

1) 3BefeHHs [0 OfHiel ocHoBM: 0,125% = 128;
273 =97 g =1
2) BUHECEHHSA 3a OYXK/ CTEMNEHSA 3 MEHLLUM
nokasHukom: 3°+1 — 3771 = 24; 3771(32 — 1) = 24;
3T =3, r=2.

3)3amiHat =a%,t >0 4* —3-2% —4 =0;

t2 —3t—4=0; t=4(t = —1 He NiAXoanTb); 2% = 4;
T =2.

11kn.,n. 2,4

(EMT) Ne 11

Moka3HNKOBi HEPIBHOCTI

a>1 a/@® >a9® o f(x) > g(x) (3HaK
HepiBHOCTI 36epiraeTbcs)

0<a<l /@ >a9®) o f(z)<g(x) (3HaK
3MIHIOETbLCA)

Mpuknag: (1) >9; ()7 > (3)7% 2 < 2. lwmit:
2% > 5; x > log, 5.

Ockinbku af () > 0, HepisHicTb a/(*) > bnpu b <0
BUKOHYeTbCS AN BCix = 3 Of13, a a’®) < bnpu b < 0
PO3B’s13KiB HE MaE.

3amiHat =a*, t > 0: 4* —27 —2<0; t? —t—-2<0;
—1<t<2;,0<2<2; z<1.
11kn.,n.3

(HMT) Ne 4

CTeneHi, kopeHi, norapudmu - nigrotoska Ao HMT

NorapudmiuHi piBHAHHA

HalinpocTiwe piBHAHHA log, = b Ma€ €4UHWIA KOPiHb
r = a® npu Byab-skomy b; log, f(z) =b < f(x) = ab.
PiBHAHHSA log,, f(x) =log, g(x) (@ > 0, a # 1)
PIBHOCWU/IbHE KOXHIli i3 cuctem

f(x) = g(2), flz) = g(),

flx) > 0; g(z) > 0.
3awmina log,, f + log, g Ha log,(fg) po3wuptoe O3 —
MOXYTb 3’ABUTUCSA CTOPOHHI KOPEHi: criepLly
3Haxogmmo O[3 abo nepesipsAEMO KopeHi. Hasnaku,
3amiHa log, f2 Ha 2log, f 3Byxye O[13 — MoXHa
BTPaTUTV KOpeHi; NpaBu/bHO 2 log, | f]-
Mpuknag: logs(2z — 1) + logs(z — 2) = 3; OA3: = > 2;
(22 —1)(x — 2) =27; 2 =5a60 z = —3 (He BXoAUTL
no O13). Bignosigp: 5.
3BefleHHsA [0 OfHIEl OCHOBU: log, x + log, x = 3;
logy x + 3 logy o = 3; logy = 2; z = 4.
NorapudoMyBaHHs i 3amiHa: 2'8% = 100x;
gz =2+1gx; t=1ga: t? —t—2=0; =100 abo
z=0,1.
AKLLO 3MiHHA B OCHOBI, TO log, () f (=) Ma€ 3MicT npu
f(@) >0, g(x) >0, g(x) # 1.
11kn,n.6

Ne 13-15, 22




NorapudmiuHi HepiBHOCTI Cuctemu piBHAHb

HepisHicTb log, f(z) > log, g(x) piBHOCWUNBHA CUCTEMI: KoxxHe piBHAHHS CMCTEMM CMPOLLYEMO 3a
AKWO a > 1, AKWO 0 < a < 1, B/1IACTUBOCTSAMU CTENEHIB i norapndmis 4o
flz) > g(x) fz) < g(z) anrebpaiyHoro; ans norapndmis ypaxosyemo OA3.
g(z) > 0; f(z) > 0. 2w=16 _ faoty=4 _ [e=3
Mpu a > 1 3HaK HEPIBHOCTI 36epiracTbes, npu r—y=2 r—y=2 y=1
O0<a<l— 3MI.I:|4I-O€TbCFI; [04aTHOK BUMaraemo oz +1gy =1, 2y =10, >0, y >0,
MEHLUY 3 (PYHKLN. 3 & B N
HaiinpocTiwa log, x > b: = > a’, siKWo a > 1; roy= T=YAS
0<z<a’, akwo 0 <a< 1. y(y +3) =10; y =2 (y = —5 He BX0AUTb A0 O/3);
Mpuknag: logg 5 (z — 1) > —2; logy 5(z — 1) > log 5 4; x = 5. PO3B'A30K (5; 2).
O<z—1<4; z€(l;5] ’ ’ (Migpysmax] 11 k., 1. 6 (EMD Ne 13-15
Ha .7 Ne13-15 O/13: Konu BUpa3s Mae 3MicT
[ :
* Api6 g9 #0;

* KOpiHb MapHoro cteneHs X/f: f >0 (kopiHb
HernapHoro cteneHs — 6yab-ske f);

e norapupm log,, f: f >0, a >0, a#1;

* CTeMiHb 3 APO6OBUM MOKA3HUKOM f=: f >0 (f >0,
AKWo ™ > 0).

Mpuknag: y = vVr+1+1g3—z): 2 +1>0i
3—xz>0; D(y) =[-1; 3).

10«kn., n.10,12; 11 kn., n. 5 Ne 16

[xepena: nporpama 3HO 3 matematuku (Haka3 MOH Ne 1513 Big 04.12.2019), 3a akoto cknagatoTs HMT; gosigkosi matepianv HMT 3 matematukm
(YUOHAO, umHHi gns HMT-2026); nigpyyHukn A.T. Mep3snska Ta iH.: anrebpa gns 8 knacy (2021), anre6pa i noyatkm aHanisy (npodpisibHKi piBeHb) A5
10 (2018) i 11 (2019) knacis.
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