PyHKUIT Ta rpadiku

[oBigHviK ansa nigrotoskn 4o HMT 3 maTtemaTtuku

@ — dopmyna € B J0BIAKOBUX MaTepianax, ki MoxHa BigkpuTy nig yac HMT. dopmynn 6e3 3Hauka Tpeba nam’araru.

Mo3HaueHHs (AK y nigpyyHuky): D(f) i E(f) — obnactb BU3Ha4YeHHs i 06nacTb 3HaueHb OYHKLT f (MuwyTb i D(y), E(y)); R — MHOXMWHA
AiicHNX yncen; (a,) — NOCNIAOBHICTb 3 YNEHAMW a1, G2, ..., Gn, ...
— Knac i nyHKT nigpyyHuka A.T. Mep3nska Ta iH. (anrebpa: 7 kn. — 2024, 8 kn. — 2021, 9 kn. — 2017; anrebpa i noyatku
aHaniay, npocinbHNUiA piBeHb: 10 kn. — 2018; «reom.» — reomeTpist 9 k1., 2017; 6 k1. — matemartmka, 2023). (HMT) — HOMepW 3aBAaHb
HMT, ge us Tema Tpannsnacs y 2024—2026 pp.: Ne 6 — rpadpik doyHKU,iT, nepeTBopeHHs rpadikis; Ne 16 — BnacTnBoCTi coyHKLii; Ne 19 —
napHicTb; Ne 12 — nporpecii; Ne 4 — HepiBHOCTI; N2 22 — piBHSIHHA 3 napameTpoM.

1. ®PyHKUiA Ta iT BNacTUBOCTI 7,9, 10 kn. Hyni, 3HakocTanicTb, 3pOCTaHHA i cnagaHHA
Y
®yHkuin, D(f) i E(f) y=f(z) 2
PyHKUiA y = f(x) — npaBuno, . \ 5
3a KM KOXHOMY x 3 | -~ —
MHOXWUHW D( f) Bignosigae L / ° Lo o
€LMHE 3HAYEHHS y. E(f) /\/ -2

D(f) — obnacTb BU3HaYEHHS

(yci z), E(f) — obnacTtb o
3HayeHb (YCi 3HaYeHHsA y); ue
NPOoEKLi rpadpika Ha oci.

Cnocobu 3agaHHs: onMcom, hopmMy oo, Tabnuueto,
rpadoikom.

Ha pucynky: D(f) = [—4; 5], E(f) = [-2; 2].

D(f) * Hyni — 3HaueHHs z, npu sknx f(z) = 0 (abeumcn
CnifIbHWX TOYOK rpadiika 3 Biccto x); TyT —3, 1, 5.
Mpomikkn 3HakocTanocTi: f(x) > 0 — rpadik Hag,
BicClo x (TyT Ha (—3; 1)), f(x) < 0 — nig, Heto (Ha

Ak D(f) He BKasaHo, TO L BCi z, NPY AKX [—4; =3) 1 (L; 5))'. .
hOpMy/ia Mage 3MICT: 3HAMEHHUK # 0: BUpa3 Mg 3pocTae Ha NPOMIKKY: ANns 6yAb-aKNX KOro 1 < o
KBAZIPATHUM KOpPeHeM > 0, a SKLLO KOPiHb Y Maemo f(x1) < f(z2); cnapae: f(z1) > f(x2). TYT
VT T2 3pocTtae Ha [—4; —1] i [3; 5], cnagae Ha [—1; 3].
3HaMeHHuKy, To > 0. Mpuknag: y = T3 ®yHKLit0, WO 3pocTae (cnagae) Ha BCiit D(f),
D(y) = [=2; 3) U (3; +00). Ha3MBaloTb 3pOCTaKUOo0 (CnagHoto).
E(f) 4acTo 3HaxoAaTb 3a [0NOMOr0H OLHOK 22 > 0, MPOMiXKN BKa3y0Tb HaNGI/bLLIOT AOBXUHN. PYHKLs
lz| >0, /Jz > 0: gna y = 22 + 3 MaeMo y = < cnajiae Ha KOXHOMY 3 NPOMXKKIB (—oo; 0) i
E(y) = [3; 400), ansiy =5 — |z| — E(y) = (—o0; 5]. (0; +00), ane He Ha X 06’eAHaHHI.
Touka (zo; yo) NEXNUTb Ha rpadoiky < yo = f (o). 9 kn.,n.8; 10 kn,, n. 2 Ne6, 16

MepeTuH 3 Biccto y — Touka (0; £(0)) (kwo 0 € D(f)), . T
3 BICCIO 7 — TOUKM (20 0), A f(zo) = 0. Haii6inbuuie i1 HaliMeHLLe 3HaUeHHs!

BepTukasibHa npsima nepetvHae rpadik (yHKLi He Hai6inbLue 3Ha4eHHs Ha MHOXMHI M:
GifibLUE HiX B OAHIii TOUL. maxyy f(z) = f(zo), AKWoO 2o € M i f(z) < f(zo) ANA

7K. 1. 20-22: 9 k., 1. 7- 10 K1, 1. 2 Ne6, 16 BCIX x e M; HaVIMEHLLI? minys f(x) — aHanoriyHo. Ans
hyHKUIT 3 nonepeaHboi kapTkm max f(x) = f(—1) = 2,

min f(z) = f(3) = —2.

Ao f 3pocTae Ha [a; b], TO minj,, ) f(z) = f(a),
maxp,; s f(x) = f(b); AKWO CNagae — HaBnaku.

He KoXHa (OYHKLisi TX Ma€: y = 22 He Mae HaibifbLLOoro

3HA4Y€eHHA.
(Migpyunuk] 10 KA., N. 2 (HMT) Ne 16
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MapHi i HenapHi pyHKLT

D(f) cumeTpuuHa BIAHOCHO HyNA (3 = € D(f)
Bunnuneae —z € D(f)) i ana Bcix z € D(f):
napHa — f(—z) = f(z); rpadik CUMETPUYHWIA
BiIHOCHO OCi ¥;

HenapHa — f(—x) = — f(z); rpadik CUMETPUYHNIA
BiZIHOCHO MoYaTKy KOOpAMHAT.

AN~
””” \ /MOF/ ’

0] T

napHa: M(a; b) i Mi(—a; b)  HenapHa: M(a; b) i M1(—a; —b)
Maphi: y = 2%, y = |z|, y = c. HenapHi:y = kz, y = £,
y=a3. y=0—inapHa, i HenapHa; y = z + 11
y = /& — Hi NapHi, Hi HenapHi.

Ak pocnignTn: 1) un cumetpuuHa D(f) (AKLWo Hi —
doyHKUIS Hi napHa, Hi HenapHa); 2) nopiBHATY f(—x) 3
f(x)i3 —f(x). Opuknag: f(z) = 23 — x,

f(—2) = —2® + * = — f(x) — HenapHa.

AKLWOo HenapHa doyHKLIA BU3HaYeHa B Touui 0, To

£(0) = 0.

10«kn., n. 2

Ne 16, 19

2. OCHOBHi (hpyHKUiT Ta iXHi rpadikn 7-8 K.

O6GepHeHa chyHKLiA

®yHKLiA 060pOTHA, AKLLO KOXHOIO CBOTO 3HAYEHHS
BOHa HabyBae nLle B OAHIl TOUL: 415 KOXHOIo

yo € E(f) icHye eanHe xg € D(f) Take, Wwo f(xg) = yo.
3pocTatoya (cnagHa) yHKLis — 060opoTHa.

®yHKUIT f | g B3aEMHO 06epHeHi, Akwo D(g) = E(f),
E(g) = D(f) i3 f(xo) = yo BUNMBAE g(yo) = 0.
padiky B3aEMHO 06EpPHEHMUX y = a2
hYHKLi/i CUMETPUYHI BiHOCHO

NPAMOT y = x (Ha PUCYHKY L

Yy = z2, T Z O, i y = \/E) //‘4\
O6epHeHa Ao 3pocTaryoi Y ” y=ve
hyHKLji — 3pocTatoua, o § 7

cnajHoi — cnagHa. 710 1 z

Ak 3HalTN: 3 y = f(z) BUPA3NTU = Yepes y | NOMIHATH

y+1 z+1
No3Ha4YeHHs: y =2z —1 = x:T = y= 5

1010, n. 4

Yy==x

NiHiiHa doyHKLUiA y = kx + b
D(y) = R; rpadiik — npsama.
k = tg a — KyTOBWIA k<0< k>0
KoeilieHT (o — KyT MiXK

NPsSMOI0 | AOAATHUM b

HanpsAMoMm oci x). %
k > 0 — dpyHKUis 3pocTae, -~ O \ T
k <0—cnagae, k =0— k=0 N
crtana: y = b.

E(y) =Rnpu k # 0; npn k = 0 — ogHe uncno b
(Npsima y = b nepneHAMKynApHa A0 oci y). MNepeTuH 3
BicClo y — Touka (0; b), 3 Biccto = (Npwn k # 0) — Touka
(= 0)-

MpsAma nponopuinHicTs y = kx, k # 0: rpadik
NPOXOAWTb Yepes NoYaToK KOOpAMHAT.

Mpami y = kix + by i y = kox + by NApanenbHi <

k1 = ko, by # bo; NpU ky # ko — NEPETUHAIOTLCA.
MpsmMa yepes ToUKN (x1; y1) 1 (225 y2), x1 # xo:
k=229 b=y — k.

To—XI]
pd AN
7 T T Nz \z
k>0,b>0 k>0,b<0 k<0,b6>0 k<0,b<0

7 kn., n. 23; 9 kn., n. 8; reom. 9 k., n. 11 Ne 6, 16
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®yHKUiT y = 22, y = /T, y = ||, y = 2°

Y
Y
2
1 1
—iO 1 T [0) 1 4 x

y = x°> — napa6ona. y = v/x — BiTKa napa6onu.
D(y) =R, E(y) = [0; +00);  D(y) = E(y) = [0; +00);
napHa; cnagae Ha (—oo; 0],  3pocTae; Hi napHa, Hi

3pocTae Ha [0; +00). HenapHa.
Y
1
10 1 T

y=lz|: D(y) =R,

E(y) = [0; +00); napHa;
cnapae Ha (—oo; 0], 3pocTae
Ha [0; +00).

|z| =z, AKwo x > 0; |z| = —z, AKwWo z < 0 @
CreneHeBy, NOKa3HMKOBY i norapndMivHy yHKLUIT —
y AOBIOHUKY «CTeneHi, KopeHi, norapngmms,
TPUTOHOMETPWYHI (PYHKLIT A NepiognyHICTb — Y
[LOBIZHUKY « TPUTOHOMETPIS.

6 kn., n. 30; 8kn., n. 11,17, 10kn., n. 8 Ne 6, 16

y=2"D(y) = E(y) =R,
HemnapHa,; 3pocTacE.




O6GepHeHa NponopujiiHicTb y = £, k # 0
y Y

k> 0:BitTkn B lilll uBeptax k < 0: BiTkM B Il i IV yBepTax
Mpadhik — rinep6ona. D(y) i E(y) — yci uicna, kpim 0;
HyniB Hemae; pyHKLiA HenapHa.
k > 0: cnafae Ha KOKHOMY 3 MPOMIXKIB (—oo; 0) i
(0; +00); k < 0: 3pocTae Ha KOXHOMY 3 HUX.
Oci koopAnHaT — acMMNTOTU: BITKM HEOOMEXEHO
HabnNMXalTbCa 40 OCeld, aie He NepeTUHaloThb 1X.
[na 6yab-aKoi TOUKN (xo; yo) rinepbonmn k = zgyo: Ha
pucyHkax k=1-2=21ik=1-(-2) = —2.
8kn., n.10; 9 kn., n. 8

Ne 6, 16

BnactuBocTi KBagpaTU4HOI PYHKLLT

‘ a>0 ‘ a<0
E(y) [yo; +00) (=005 yo]
cnagae Ha | (—oo; o] [z0; +00)
3pocTae Ha | [zo; +00) (—00; o]

Yo — HaliMeHLLe 3HAYEHHS | HabINbLLE 3HAYEHHS]

Ha Bigpi3ky HaibinbLie i HaliMeHLLIe 3HAaYEHHST —
cepef 3HauveHb Y A0ro KiHUSAX iy BEPLUWHI (SKLLO
HanexnTb BiOPi3Ky).

3Hakm KoediuieHTiB 3a rpadikom: a — 3a HarnpssMom
BITOK; ¢ — 3@ TouKoto (0; ¢); AKLLO BepLUMHA NTiBOPYY
Bif, OCi y, TO a i b 0QHOrO 3HaKa, NPaBopyy — Pi3HUX
(b = 0, AKWIO BepLUMHA Ha OCi ).

(Figpysnx) 9 k1., n. 9, 11

(HMT) N 6, 16

3. KBagpatuuHa chyHKLif 8-9 k.

Napa6ona y = ax?,a # 0
BepwmHa — O(0; 0), Bicb
cuMeTpii — BiCb y. BiTkn
HanpsiMaeHi Bropy npua > 0 i
BHW3 Npn a < 0.

Lo 6inbLue |a|, TO «Byx4a»
napa6ona: rpadik y = ax?
OTPUMYIOTb 3 Napabonun y = 2
nepeTBoOpeHHsAM y = k f(x) npu
k = a (po3gin 4).

(Mimpysrnk]) 9 kn., n. 9

(HMT) Ne 6

Po3wmiweHHA napa6onu BifHOCHO OCi x
D>0 D=

0 D <0
a>0 \ f x > { T \/m
- >
X1 X2 xo
1 ) Zo
ﬁ» - >
a<0 T / < T /\ZB

x1, T2 — HYMi QPYHKLT, xg — abcunca BepwmHu. 3a
CXEeMOI0 PO3B’A3YI0Tb KBaApaTHi HEPIBHOCTI:
ax? + bx + ¢ > 0 Tam, Ae napa6ona Hag, Bicclo x,

ax?® + bx + ¢ < 0 — ge nig Hew. Akwo D < 0, To
ax? + bx 4 ¢ NPU BCIX  MaeE 3HaK u1cna a.

(Migpy4tuk) 9 k., n. 11, 12 (HMT) Ne 6
4. MNMepeTBOpEHHA rpadikie 9-10 K.

Mapa6ona y = ax® + bx + ¢, a # 0
Ipadpik — napabona, o
nopiBHOe napaboni
y = ax?: BITKU Bropy npu
a>0,yHns npn a < 0.
BepwuHa (zo; yo):

b

To=—5» = f(z

0 2a Yo f( 0)

Bicb cumeTpii — npama

x = xo; NEPETVH 3 BiCCIO (zo5 Yo)

y — Touka (0; ).
Hyni — KopeHi piBHAHHSA az? + bz + ¢ = 0;
D =b*—dac @®:

~b++vD

2a

b :
D=0 z1=22= o @, D < 0:HyniB Hemae.

D> 0: T2 = @;

Mpu D > 0 BepwnHa nocepeanHi Mk HynamMu:

T1 + 22

—

Burnsig y = a(x — x9)? + yo 04pasy Nnokasye BEPLUNHY:
Lle napa6ona y = ax?, y SiKoi BepwimnHy O nepeHeceHo
B TOUKY (z0; ¥o)-

8kn.,n. 19; 9 kn., n. 9-11

o —

Ne 6, 16
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Ak orpumaTtm rpadyik 3 rpadpika y = f(x)
Touka (xo; yo) rpadpika y = f(x) nepexoanTb y TOUKY
Opyroro ctoBnus.
y=f(x)+b (zo; yo+b) y3m0BX OCi y: Ha b yropy (b > 0)
abo Ha |b| yHus (b < 0)
y= flx+a) (zo — a; yo) Y3[0BX OCi x: Ha a YNiBoO (a > 0)
abo Ha |a| ynpaso (a < 0)
y=kf(x) (zo; kyo) PO3TArHEHHs Bif, OCi x Y k pasiB
(k > 1) abo cTucKaHHA Ao oci 'y
tpasa(0<k<1)
CTUCKaHHA [0 ocCi y Y k pasis
(k > 1) abo po3TArHeHHs Bif, OCi
yytpasa(0<k<l)
y=—f(x) (xo; —yo) CUMeTPIsA BIAHOCHO OCi =
y=f(—x) (—=o; yo) CUMETPISA BIAHOCHO OCi y
y=|f(x)] (zo;|yo])  yacTuHy nig Bicclo = BifoOOPa3NTU
BiAHOCHO OCi x, peLuTy 3aMWNTK
(£x0; yo), HaCTUHY MpW = > 0 3aIULWNTK 1A
zo >0 Bif06pa3nTy BifHOCHO OCi ¥,
YyacTuHy Npu = < 0 BiOKUHYTW
3Baxalite Ha HanpsaMm: y = f(z — 3) — 3CyB ynpaBo Ha
3; y = (v +2)? — napa6ona y = x2, 3CyHyTa B/iBO Ha
2. Fkwo k < 0, gogaeTbea cumeTpia: gna y = kf(z) —
BiIHOCHO OCi z, Ans y = f(kx) — BIGHOCHO OCi .
Kinbka nepeTBopeHb BUKOHYIOTb MO Yepsi:
y=2yr+1—3—3y=/x3cCyBOM y/iBO Ha 1,
PO3TArHEHHAM Bif OCi x Yy 2 pa3u i 3cyBOM YHU3 Ha 3.
(Migpy4nuk) 9 kn., n. 9-11; 10 kn., n. 3 (HMT) Ne 6

y=flkz) (% o)

y = f(lz])




MepeTBOpeHHA Ha Npuknagi y = /= (WTpuxoBa)

) ) Yy
1 /”'/ / /”'/ /”7
O r -2 O T O 2 T
y=+z+ 1 y=+z+2 y=+z—2
yropy Ha 1 yniBo Ha 2 ynpaso Ha 2
) ) Yy
4/—‘ ¢/—‘ 2 ¢/—‘
O T O T Ol 1 x
Yy = —/Z: CUMETPIA  y = /—x: CUMETPIA y =2z
BIJHOCHO OCi x BiJHOCHO OCi y PO3TArHEHHS Bif OCi
y 2 pasu
9kn., n. 9-11; 10 kn., n. 3 Ne 6
3cyBu: BepinHa, LEeHTp, aCUMNTOTHU
y T = 2
i
1
1
1
i
1
S S
\\ E y=1
O| 1 12 x
1
T i
1
1
i
WwTpuxoBa — y = 2, y=15+1

cyuinbHa —y = (z — 2)? — 1
3CyB Ha m Y3[,0BX OCi x | Ha n Y340BX OCi y
NepeHOCUTb «OMOPHY» TOUKY B (m; n):

y = a(z — m)? + n — napa6ona 3 BepLUMHOW (m; n);
Yy = | — m| + n — «KyT» 3 BEPLUMHOIO (m; n);

y = /T — m + n — BiTka napa6onu 3 no4aTkom (m; n);
y = -+ n—rinep6ona 3 acuMNToTaM1 = = m |

Y =n.

acumnToTM z =2iy =1

PyHKUi0 BUOY y = % (¢ # 0, ad — be # 0) 3BOAATb

[0 OCTaHHLOTO BUINSAAY, BUAIMBLN LNy YaCTUHY:
etl — @oDH2 4 2. aoumntotMa =1liy = 1.

z—1 z—1
9«kn.,n. 10,11; 10kn., n. 3 Ne 6

Mopgynb y rpacpikax. MpacpiuHunii metop,
Y yh,

VARV
y = |z® — 4z + 3 y=a>—4|z| +3
Ans f(z) = 2% — 4z + 3: niBopyy — y = | f ()|
(wTpmxoBa — yacTuHa rpaduika f nig Bicclo x, AKy
Bifo6pa3naun), npasopydy — y = f(|x|), napHa cyHkuis.
MpadiyHMii MeToA: KOPeHi PiBHAHHA f(x) = g(x) —
abcuycm cniflbHUX TOYOK rpadikiB y = f(z) iy = g(x);
HepiBHICTb f(z) > g(z) BUKOHYETLCA NPU TUX z, Ae
rpadik f nexuTb BuLe Big rpadiika g. Kinbkictb
KOPEHIB PIBHAHHSA f(x) = a — KiNbKICTb CNiAbHUX
ToYoK rpachika y = f(x) i npaAMOi y = a.
Mpviknag (niBopyy): |22 — 4x + 3| = a Ma€ 4 kopeHi npu
0<a<l1l,3—nmpua=1,2—npna=0aboa > 1,
XXOoAHOro — npu a < 0.
8 «n., n.10;9«kn., n. 11; 10 kn., n. 3

(HMT) Ne 6, 22

5. Metopg iHTepBasiB 10 KA.

dopmyna 3a rpadikom

MpsAmy 3agalTb gBOMa Toukamu, napabony —
BEPLUMHOIO (zo; yo) i L& OAHIEID TOUKOHD:

y = a(x — x0)? + yo; rinep6bo1y — acuMnToTamm
T =m,y=niTOUKOW: y = —~_ +n.

r—m

Y

_ — —92)2 _ — _k_
R
=3-0 " "3 =5 =2
_ 2 _ 2
y=—sx+2 y=(x—2)?-1 y:_mil+2

(Migpyunuk) 7 kn., n. 23; 9 kn., n. 10, 11; 10 kn., n. 3 (HMT) Ne 6

PaujioHanbHi HepiBHOCTI

(@ —a1)(z —22)
Xr — X3

1) yce nepeHecTu B/1iBO, 3BECTU [0 AP0OY, YNCeNbHUK

i 3HAMEHHWUK PO3K/IACTU HA MHOXHWUKU;

az? + bz +c=a(z —z1)(x — 22) @), 8€ T1, T2 —

KopeHi (D > 0);

2) Hyni YncenbHMKa i 3HaMEHHMKa MNO3HA4YNTU Ha

NPSAMINA; Hy/i 3HaMEHHMKa — MOPOXHI TOUKW; Hy i

yncenbHUKa — 3adpapbosaHi gna >, < (KpiM TUX, WO €

N HYNAMKW 3HAMEHHMKA) | NOPOXHI oNA >, <;

3) 3HaKK: AKLO B YCiX MHOXHMKaX KoeilieHT npu

[OO0AATHUI, TO Ha KpaliHbOMYy NPaBOMY MPOMDKKY «—+;

yepes TOUKY 3HaK 3MIHIETBCS, AKLLO MHOXHMK Y

HernapHOMY CTeneHi, i He 3MIHIETbCS, SKLLO B NapHOMY

(ab0 3a NPOGHOK TOUKOH HA KOXXHOMY MPOMIDKKY);

4) BiANoOBiAb — NPOMDKKM 3 NOTPIGHNM 3HAKOM, a B

HEeCTPOTrin HePIBHOCTI — LLe I 3adpapboBaHi TOUKN.

(Migpy4nuk) 10 kn., n. 5 (HMT) Ne 4

[ns HepiBHOCTE > 0 i nogibHmx:

dyHKLiT Ta rpadiikm - nigrotoBka o HMT

MeTopg iHTepBaniB: npuknag

(x+1)(z —2)?

e

3achap60oBaHi; Hy/lb 3HAMEHHMKA 4 — MOPOXHIlA.

MpaBopyY Bif 4 — «+»; yepes 4 i —1 3HaK

3MIHIOETLCS, Yepes 2 (MHOXHUK (z — 2)%) — Hi.
+ - - +

> 0. HyniuncenbHuka —112 —

-1 2 4 @
Bignosigpb: (—oo; —1] U {2} U (4; +00) (TOUKy 2 nerko
3aryoutm).
MHOXHWK 6€3 HyNiB, AKUA 3aBXan foAaTHUIA
(Hanpuknag, z2 + 1), Ha 3HaK He BN/MBAE.
MHOXHWK BUAY p — x 3anuun K —(z — p) i 3MiHW 3HaK

HepiBHOCT: 3=% >0 & 22 <.

NigpyuHuk) 10 k., n. 5

(HMT) Ne 4




6. Yncnosi nocnigoBHOCTI 9 Kn.

ApuchmeTnyHa nporpecia
MocnifoBHIiCTb (ay): a1, as, ..., an, ...; 1i 334a10Tb
cdhopmynow n-ro unena (a, = 2n—1: 1, 3, 5, ...) abo
PEKYPEHTHO (a1 = 1, apt1 = 3a,: 1,3, 9, ...).
ApubMeTUYHA NPOrpecist; KOXHUIA YeH, NOYMHAOUN 3
OpYroro, fOPIBHIOE NonepesHbOMY, A0 SKOro A04aHO
ofHe Ii Te came 4Ync/0 d — PI3HULLIO NPOrpecii:
Ap4+1 = Ap + d,
anp=a1+dn—1) @
S, =t
S — 2a1 +d(n—1) .
2

KOXHWIA YnieH, KpiMm nepLuoro (i OCTaHHbLOro y
CKiHYEHHI nporpecii), — cepegHe apnmeTniHe
CYCifHiX:
Ap—1 + CLn+1

2
3B'S130K ABOX YNEHIB: a,, = ay + d(m — k).
Mpuknapg: a1 =2,d=>5: 2, 7, 12, ..
alp=2+5-9=47, Sjp = 7. 10 = 245.

2
9 K., n. 15-17

d= Gp41 — An

Ay =

(HMT) Ne 12

FeomeTpuyHa nporpecis

leomeTpuyHa Nporpecis: nepwunii YneH by # 0, a
KOXHWIA HACTYMHWIA AOPIBHIOE NonepegHbOMY,
NMOMHOXEHOMY Ha OfHe i Te came 4ncno q # 0 —
3HaMEHHWK Nporpecii (ToMy BCi Y1eHU BiAMiHHI Bif,
HyNs):

by
bnt1 = bp - g, q= bH
bn:blqnil @
bi(¢g" —1
Snzl(qfl)- q#1 @

AKLWO ¢ = 1, TO BCi YNEHU PiBHI by | S, = nb;.
KBafpar KOXHOro yseHa, KpiMm nepLuoro (i 0CTaHHbOro
Y CKiHYEHHIli nporpecii), [OPiBHIOE [OBYTKY CyCiaHIX:
b2 =by_1-bpys.

3B’A30K [BOX YNEHIB: b, = by, - ¢ F.

Mpuknag: by =3,q=2: 3, 6, 12, ...; by =3 2% = 48;
S5 = 32=D _ g3

(Migpyarnk) 9 K., 0. 18, 19 Ne12

xepena: nporpama 3HO 3 matematukm (Hakaz3 MOH Neo 1513 Big 04.12.2019), 3a fAkoto cknagarotb HMT; gosigkosi marepiann HMT 3 marematu-
kv (YLOSAO, uunHHi gna HMT-2026); nigpyyHukn A.T. Mep3nska Ta iH.: anrebpa gnsa 7 (2024), 8 (2021) i 9 (2017) knacis, anrebpa i noyaTkn aHasnizy

(mpodoinbHMiA piBeHb) Ana 10 knacy (2018), reomeTpia gns 9 knacy (2017), matematuka gns 6 knacy (2023).

dyHKLiT Ta rpadiikm - nigrotoBka o HMT




