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Indyxyia — ye nepexio Bid ¥ACMKOB8020 00 3a20ABHOZ0.

fIKIII0 UMCTI0 BUMA/IKIB CKiHYeHHe i Bel MoxHa nepebpaty |
TepeBipuTH, TO IHAYKIIiK0 HAZUBAETLCH OBHO.

Tpuknan 3.1. Hanpukaaz, rosenemo nepeGopom Beix Bunazg —
KiB, 110 BMpas n* + 5n giamThes 6e3 ocrayi Ha 6.

Po3zg’azanns. Tlpn finenni n Ha 6 MoxmuBi BunagRm:
1) n kparse 6, n —6k;
2) B ocTayi oflepKUTECSA uneyo 1, n =6k + 1;
3) B ocraui oflepskuThea Ym0 2, n =6k + 2
4) B ocTayi ofiepzKUTHCS YMCo 3, n = bk + 3;
5) B ocTaui oflepxRuTheA uneao 4, n =6k + 4
6) B ocTaui onepxkuTLEA YMCHO 5, n =6k + 5.

Hosenemo, mo ans Beix Bumagkis n’ +5n aiantecs Ges
ocTayi Ha 6.

Hexaii n’ +5n=n (n* +5)=A.

1) IIpun =6k oueBmHo, 10 A = 6k (36k* + 5) mimimnes Ha 6.

2) Ilpun=6k+1 A=(6k+1)(36k*+ 12k +6)=
=6(6k+ 1) (6k* + 2k + 1) nismrses Ha 6.

3) Ilpun=6k+2 A=(6k+2)([36k>+24k+9)=
=63k + 1) (12k* + 8k + 3) AismThCS Ha 6.

4) Tpun=6k+3 A=(6k+3)(36k*+36k+14)=
=6(2k+ 1) (18k* + 18k + 7) mimuTECH Ha 6.

5) Tpun=6k+4 A=(6k+4)(36k' +48k+21)—

+=6(3k+2) (12k* + 16k -+ 7) niyuThCA Ha 6.

6) Tpun=6k+5 A=(6k+ 5)(@36k+60k+30)=

=6 (6k + 5) (6k* + 10k + 5) niyTECH Ha 6.

Orxe, nosesu nepebopom Beix Bumajakis, mo n' +5n
AlanTees 6es ocrayi Ha 6.

JlosecTy NOBHOIO iHAYKILEI0, 110:
3.2.n° —n + 6 tiamThCs Ge3 ocraui Ha 6;




[image: image3.jpg]Meron maremathynoi imayKuil 267

3.3.n° + 11n gismrnes Ge3 ocTawi Ha 6.

fIKI0 KUILKICTE BeiX BUIIAJIKIB POSIJIAHYTH HE BAAETHCH
MOKJIMBYM 1 J{OBE/ICHEST TBEP/IZKEHHS IPOBOMTLCS JIS OKpe —
MIX YACTKOBMX BUIIA/IKIB (HeIIoBHA iHAYKIIif), TO TBePAKEHHA
He MOo?Ke 3aMiHUTY JI0BEeJleHHH, OCKLIbKM cepell Heposibpanmx
BUNAAKIiB MOXyTh GyTy i Taki, uo nmporTupivaThk AaHOMY
TBep/KeHHI0. [IpoTe HemoOBHA IHAYKIIA A03BOJISAE BrajiaTy e
HEBiJoMMii pesyssraT. A 1OTIM yXke IOTPiOHO HoBecTH mei
pe3yabTaT

Meton matemaTu4Hoi inayKuil

1Ilo6 noBecTy JleAKe TBEP/PKEHHA, B (hOPMYJIIOBAHHA SKOTO
BXOAMTD 3MIHHA 7, fIKa MPOBirac BCIO MHOXKHMHY HATYPaJIBHMX
4ncedt, moTpi6HO criogaTKy mepeBipuTH, 110 BOHO CIIPABANKY —
erThes npu n=1.

Tlicas nboro AOBOAATH, IO i3 copaBegaMBOCTI HBOrO
TBEpP/IPKEHHS 11pU n=Kk BUIIMBAE OO CHPaBEIMBICTE MpPH
n=k+1. A Toii f0BeJleHa CHpPaBeJJMBICTD [OTO TBEP/PKEeHHA
AJIA BCiX 3HAYEHBD n.

Hacmpaszi, i3 Toro, 110 TBePAMKEHHS CHPaBeJMBe NP
n =1, BUnMBae foro crpaBefauBicTh npu n=1+1=2, ane
70/l BOHO cripaBesymBe 1 npu n =2+ 1=3,i . Kinens Kinnem
My fiiinemo o Gyab — AKOro HaTypaJbHOTO Yucaa n.
OT3Ke, TBep/IKEHHs IPABMIbHE JUIS BCiX HATYPAJIbHUX n.

Orxe:

Teep/pxenss A(n), e n € N npapuiibHe, AKIINO0:
1. BoHo nipaBuJIbHe mpy n=1.

2. 13 IpaBUJILHOCT] TBEP/ZKEHHA Opy n=k
BUILIMBAE OPaBUJIBHICTS Horo mpu n=k+1.

TMpuraay 3.4. JloBecTn NpaBUIbHICTE (hOPMYJM 3arajbHOTO
yJieHa apudmernuHoi nporpeciia, =a, +d (n—1).
Po3zs’azanns.
1. TIlepesipumo cnpaBefyMBicTh mpy n =1t
a, =a, +d (1-1), bopmyna npaBuIBHA.
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2. [Ipwumyctumo, 1[0 BOHa npaBiibHa npu n =k, T06T0
@ = a,+d(k—1) i goBememo, mo BoHa MpaBMJIBHA NPK
n=k+1,1061040,, , =0 +dk=a, +d(k-1)+d=a +d.
CrpagennmeicTs hopMy.Jm loBeeHa.
Mpuxrax 3.5. JoBecTH METONOM MaTeMAaTMHHO! iHAYRMil

opmyary
1 1 1 n

S,=—=+z+..t——
SRR n o e
1. IlepeBipuMo CHpaBeIUBICTL hOPMYJIN IPK 1 = 1

1 1
S i dopmysa npasuabHa.

2. TIlpunyctvMo, 1o BOH& npasuiibHa npyu n =k, To6To

S = i 1 moBezieMo, 110 1IPM LBLOMY TBEpP/KeHHI BoHa Oyne

npaBuibHa npu k+1: S, | =—

i 1 1 _k+1,

G D  FFD(RTY k=2

1 & 1 o

So=StEmEry Tl T RE T
PN S o e 2k
Tk+1 k+2) k+1 7 k+2

(k+1* _ k+1
T+ )(k+2) k+2
I3 enpasepymBocti dopMyam npu n = k BUIIIMBAE, 110 BoHa

npaBunbHa i npu n=/k+ 1. Otxke, chopmysa IpaBUIBHA JUIs
BCIX 3HaYeHb n.

e Bnpasu

Hosecry, 110 7151 BB —AKOTO HATYPANBLHOTO T CIIPABE —
JiMBa piBHICTL:
e T 1 n
sl el e Ll r - e -
2354 45 GIlETY ZnEY
1 1 ] 1 n
319, o 1Ll AR I S SR M
87 T8 B0 mromED Entd
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(4n+'¥)(4n+7) T(4n+1)
1 1 1
ST Bl TR
1 51 n

TSP T TR S Ry e
6n—1)(6n+5) 5(6n+5)
3.12.2-2" +3-2" +4.2' 4 L+ (n+ 1)-2" =n .2
3.13.2-2° 4+ 3.2+ 4-2 4 4 (n+1)-2" =n-2%
‘3 5 2n
s
3. 2 ba + 5 hosarhy 5

JoBecTy, BUKOPHCTOBYIOYH METOJl MATEMATHYHOT THyKILi, 10
npy Gyl —AKOMY HATYPasILHOMY 1 CIPaBe/IMBe TBEP/PKEHHST:
3.15.5”" —1 plamTses Ges ocravi Ha 24. '
3.16.3"""' +1 piomrsea Ges ocradi Ha 4.

3.17.5"7" + 1 nmismThes 6e3 ocradi Ha 6.
3.18.7° +5n  miomThes Ges ocrayi Ha 6.
3.19.n° —7n + 6 pimmrees 6e3 ocravi Ha 6.

3.20.7n" —n aismrbes Ges ocraui Ha 6.
3.2L.n° + 11n  gimurnen 6es ocrayi Ha 6.
3.22.7" +3n—1 pinmrees 6e3 ocravi Ha 9.
3.23.4" + 15n — 1 pimmThen 6es ocradl Ha 9.
3.24.3"""" —8n—9 pinuThes Ges ocradi Ha 64.

3.25. Jloreer, o wiesio T+ T+ 7 4+ 7' + ...+ 7" gimurbea Ha
100 npu 6yab —SKOMY HaTypaJbHOMY 7, KpaTHOMY 4.
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Tpanuui

TI'panuys nocaidosroemi

OznaveHns. Juca0 a HA3UBACMBCS ZPANULELIO NOCAIOOBHOCTE
(x,), axcu40 0as 6Y0s—aK020 D00AMHOZO YUCAA £ INATOCNHCS
maxe namypaavne N, wo npu gcix n>N Buxonyemvcs
Hepisnicmy [x, —a| <&

Ile samucyioTh Tak: a = ,,“"L x, abo x, —a npu n— co.

Hanpuxnan, .lt'xl ST
IIpo nocuigoBHIiCTB, AKA Mae TPAHMUID KaXKyTh, 1110 BOHA

3biraerbes.

Teopema 1. Axwo nocaidosuicmy 3bizacmuves, mo gona sae

miavKu 00Ny panuyio.

Teopema 2. Txw0 3HAMCHNUK 2€0MEMPUYHOL npo2pec

q€]-1;1], mo icnye zpanuys cymu n nepwux waewis 0anoi

npozpecii, pisna —<_, mobmo lim S, = L.
1-q nmx " 1-q
Il 2panuylo HA3UBAIOME CYMOID HECKIHWEHOT zeomem —
PunHOT npoOzpeccii i noznavarms 6yxeoi S.
O6MezReHICTB IOCJIOBHOCTI € HeOOXiZHOI0 YMOBOIO 261K —
Hocti. Ko moexigoBHicTs 36iracThes, TO BoHa o6MeXKeHa.
Marors micne raki Teopem:
1. fAxwo lim x, =a i lim y, =b, mo
lim (z, +g)=a+b =
Z‘.h}ma lim z, =a i lim y, =b, mo
lim (2, - 4,)—a-b. e
an"niiox. Cmanruit. MHOICHUK MONCHA BUMECU 3a 3HAK
zpanuyi: lim (cx,)=c lim x,.
3. ﬂxu&‘:llnl 2z J.Al"inl Y, =b, npunomy b=0, mo

O3Haky icHyBaHH#A rpaHMili HOCJIOBHOCTI:

1. Axwo nocaidoenicmes 3pocmac i obmexcena 3sepry, mo
8ona 36izaemves.

2. Axwo nocaidosnicmv cnadae i obmedeena 3nusy, mo
BOHA 36i2aEMBCA.
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Tpanuni
TTOCTIIOBHICTD T}, Ty v Tyy oon
sikio pas Gyn —AKOro T,
., >, Ty 2,
3pocTrarpyda HecnajHa
T, <X, T =&,
crajiHa (MOHOTOHHI) HezpocTarya
Tpapuns nociaijjosHocTi
TOCJIiIOBHICTD
3bixHa posbixaa
3JiiBa: cripaBa: | |KOIMBAIO4MCh:
1 1 -1"
o=l 1= (it
n n n
A \
% X3 X3 %\ a x
a-s are
fNosigkosuit Bigain
TeopeTH4HWA MaTepian B KOPOTKOMY BHKNaAeH!
I—- HeckiHyeHa YNCnoBa NoChiAoBHICTE
4MCroBa chyHKUIA, BU3HAUSHa
3apatn ¢y
Ha MHOXWHI HaTypanbHux Ynucen
l—. BianoBiAxicTL N — a,
cnocifn 3aaHHA
1
aHaniTvuHwii (3a gono- |[-  PEKYPeHTHWA .
G =3, lcnioBecHMiA 3 ONUCOM|

mMoroto hopmynu)

X,=n-5 Xy =2%, 1 il opepxaHHA
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RS
lim (x,)=a,
a—e<z,<a+s E & ) %,

a-g a+e

€mmicTs rparnui

. “u_,'
b a=b
Hosenenns Bix cynpornsHoro
"li_rri mi=ay @, —a|<§ Jim z, =b |z, —b{<§
n>N, n>N,

n > max {N,;Nj}

la —b=|(x, —a)+ ®B-x,)|< |z, —a|+|b-x,|<
<fti=ga-b=0) = (@=b)

Bl w2
Ymosu 36ixku0CT
lim x, =a
s e
m Xy e L I J M
a-g a+e

x, — obmexeHa,

SKINO icHyE m <

Obmexenicts — HeobXizHa, aze He JoCTaTHS ymoBa 36ixkHO0CT]
P #)=CLL-3 L., —1<u, <l
Teopema Befiepiurpacca (focTaTHs yMoBa):

IlocnioBHicTs MOHOTOHHA i 06Merkena | = | Mae TPaHMILO
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Heckinyenso mani nocninoBHocTi

Beamuuna

Heckingerno mani HocraTho Mayi K 3aBrofHo MaJi
1 T T
3MmiHHA [Byns—sika Bubpanal Crauna,
7 aJjie Iyke mMaja
Hprys lim «,
JI0 HyJIst W

|a,|< g

BuiactuBoCTi HeCKiHYEHO Ma/MX BeJIMYMH

JobyTox obmerxeHol
Cyma... Tobyrox... aMiEHOl BesayEY
Ha HECKIHYeHO Maﬂy

1
L—' HeckinveHno mana

Teopem#u npo rpaHuni
lim (x, + y,)= lim x, + lim y,;

lim (z, -y,)= lim =, - lim ,;

lim x, = oco.

HecKiHYeHo Mani BENUYMHKM

1. fIKi10 3MiHHA T, Ma€ CBOEIO I'PaHUIIEIO HyJlb, TO BOHA HA —
3MBAETECA HECKIHYEHHO MaJiolo (JKOJHe UMCIo, KpiM HyJisi, He
Mozke 6yTH BifiHeceHo 10 HeCKiHYeHO MaJuX BeJIM<IMH).
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2. AureGpaivHa cyMa JIeKiJIbKOX HECKIHUEHO MaJIMX BeJy —
9MH G TeXK BeIMUMHA HeCKIHYIeHO MaJia.

3. lobyTok obmexxenol 3MiHHOI BelMYMHY HA HecKiHYeHO
MaJly € BeJIMYyHA HeCcKiHYeHo MaJsa.

4. BiiHOILIeHHA JIBOX HECKIHYCHO MaJIMX BEJIMUYHH € “Heos —
HaveHicTE By ” g

ObuncnieHHs: TPAHMII BiJHOLLEHHS ABOX HECKIHYEHO MAJMX
o 0
BEJIMYMH YACTO HA3UBAETHCH POSKPUTTHAM “HeO3ZHAYEHOCT] 'BIUU 6

HeckinyeHo BenuKi BenuYNHM

1. HeckiHYeHO BeJIMKa BeJMYMHA IPaHMIli He Mac.

2.3miHHa, AKa HabyBac 3HaUCHHS, OhepHEH] 3a BEJIMYMHOIO
Bi/JINOBIHMM 3HAYEHHSM HECKIHYEHO MAJIOl BEJHYMHU, € Be —
JIMYMHA HeCKiH4YeHO BeJnKa.

3. 3minHa, sika HabyBae 3HaueHHsA . 06CPHEH] 38 BEJIMUUHOIO
BUUIOBIIHMM 3HAYMEHHSM HECKiHYeHO BeJMKOl BeNMYMHM, G
BENMIMHA HECKIHTEHO Maja.

1

Stk e s
YMOBHUX 3a1MCiB — =0 i — = 5 BAPTO YHUKATH, OCKLILKA:
o0

0

1) miauTy Ha HyJb 3a60poHeHO;
2) ALIMTH Ha oo TEX He MOXKHa, OCKIILKY X — He 4UCHG, &
CHMBOJI, & TLJIMTY Ha CUMBOJL — HE Ma¢ CMUCILY.

4. fIko A — cTana BeJMHMHA, 1110 He JOPIBHIOG HYJIIO, TO
no6yToK A Ha HeCKiHYEeHO BEJMKY BeJMYMHY € BeJuyiHa
HECKiHYeHO BeJIMKa.

5. o6y TOK IBOX HECKIHYEHO BeJMKIX BeJIMUNHE € BeTMUMHA
HecKiHYeHO BeJMKa.

6. Bijmolenns HecKiHYeHO BEIHKOT BeMAHMHN /10 HECKIH —
YEHO MaJIOl € BeIMYMHA HeCKIHYEHO BE/IMKA.

7. CyMa IBOX HECKIHIEHO BEJIMKNX BeJIMUYMH 0J{HOTO 3HAKY &
HECKiHYEHHO BeJIMKa BeJIMYMHA TOTO CaMOoro BHAKY.

BiHOIIEHHS IBOX HECKIHYEHO BEJIUKNX BeJHHEus 2e 060 —
B'A3KOBO € HecKiHYeHO BesmKa BestyHa. [Ipo slzsomenns
/IBOX HECKIHYEHO BeJIMKMX BeJM4ii KaMyTs. IO BOHO €
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“‘Heo3HaveHiCTL” BUIY l, a 3HAXOIKEHHA TPaHMI LBLOTO

BiJIHOIIEHHA HA3MBAETLCHA “POIKPUTTAM Heo3HadeHoCTi”

Tpanuua hysKuii .

Osnavenns. Tucno b nazusaemves zpanuyerw dywxyii f()
npu x, wWo npasye 9o a [hm flz) :b], AXUO 045 6YIb-1K020 00-
damnozo vucaa £ 3naiidemryes maxe 000amue YUCA0 8, W0 Npu

BCix T =a, AKi 3a00804vHA0MY Hepisricmy |x —a] < 8, BuKo-
nyemuves nepisnicme | fla) - bl <e.

Teopema. ko ynxyin [(x) Mae TPAHUIEO NPH T, [0 TPAMYE
JI0 @, TO A TPAHUIIA GIMHA.

OcHoBHi TeopeMu PO TPaHMIT PYHKIIN, AKI MOJETIIYIOTS
0b4MCIeHHSA TPaHUIlh, aHAIOT YHI BIITOBITHNM TeopeMaM IIpo
rpaHui oCiIoBHOCTEH,

Yueno b HasmBaeThes rpaHnnero QyHKNi f(x) npu x, mo
NpAMYE 0 @ 3JiBa [ lim 5 JE)= b]‘ AKIIO JaA Oyib-gKoro
JIOATHOTO YMCJIa £ 3HAHIEThCH TaKe HOAATHE YHMCIIO &, 110 IpH
0<a—x < §BUKoHyeThes HepiBHieTs | flz)— b < e

Yueno b HasmBaeThes rpasuieio yrkuil f(x) npu x, mo
OpaAMYyE 70 @ cripasa [ lim 0f(z):b], SKINO AJA 6yAL-AKOTO
JIONATHOTO YMCTIA & 3HANACTLCA TaKe TOAATHE YUCJIO §, L0 IPK
0<a—x < d BUKOHYEThCH HepiBHICTS | f(x)— bl < &

1. Tpasnnsa cymm ABOX (DYHKIiN AOPIBHIOE CyMi IpaHMIL
uux QyHKHiA, Tobro akmo lim fi(z)=b, 1i£n fi(x)=¢c, To
lim (f @)+ fi(x)=b+c iy ==

2. Ao lim fi(x)=b. lim f,(x)=c,

0 lim(f(@). f@)=be.

3.511’(11;0 lim fi(x)=b,To }im(kf(x)):lcb_

4. flxumo lim f(x)=b, lim fy(x)=c, npirtomy c=0,
lmfla

TO W:;
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TIpn o6umcyieHH] rpaHUIIL 3PYYHO KOPUCTYBATUCH TaKHMM
‘TeopemMamu.
1. Ins Gyzn —soro muorownena P rpanuus P(x) npux — x,
nopiBuIoE P (x,).
2. fIKIO YMCIIO0 X, BXOAMTL B 06aacTh Bu2Havenud D (R (x))
IpoboBo-palioHaIbHOI dyHKLI R (x), To 11m R(x)=R(x,)
Jlns HenepepBHUX (byHKIIN) Bm(oaycncw piBHICTD.

lim f(z)= fla). Iyxoma rpammus lim S05 St

@ [0)
!i{nﬂ fa)=>b
)

&> 0; (mocTaTHRO BIM3BKMX )
|f(=) -bl<e

HenepepBHicTs diynKuii
OAHOCTOPOHNI rpanuyi. Touku PO3DUBY Ta iX Knacudikauia

O3znavenss. Axwo epanuys dynxyii f(x) npu x — a icuye i do-
pianioe snanennio ynxyii 8 mowyi x =a, mo dynxyin f(x)ua-
3UBAEMBCH HenePepaHOoIo NPU X =a abo 8 mouyia, mobmo dasn
Pynxyit f(x), aKa nenepepeHA NPuU T =a, NOBUNNG BUKONYBA-
mucy pienicmy lim f(x)= fla).

Mz Toro, umé s;ij:(Ho LBOT0 O3HAYEHHA hyHKUiA Oyna He —
TepepBHOIO NIPY T = a, HeobXiNHO BUKOHAHHS TAKUX YMOR:

1. Touka a noBuHHa HaJlexKaTH obJ1acTi BU3HAYCHHA yHK —
uil. Pyskig f(x) noBuHHA 6yTH BU3HAYEHA He TiMbKA B caMmiii
To4Li a, aje i B fessKomy ii oKoi.

2. Pynknin f(x) noBMHHAa MaTH CKiHYeHy TPaHMIIO TpH
T—ay, hm flx)= A.

5 HH rpaHVu.m A noByMHHA By Ty piBHA 3HAYEHHIO qaynkun B
TO4Ii T =@, TOOTO NOBMHHA BUKOHYBATHCH PIBHICTS fla) =
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HenepepBHicTh dyHKLii:
L. lim fx)= fla) d

2. B rouni x2=a maeMo
limﬂAy:O.
ar—

3. fla - 0)= fla + 0) = f(a).

Az — mpupicT apryMenTy;
af(x) = Ay — npupicr pysruii

[ I pony ] { I pouyJ chmﬁ PO3puB

lim fla)=
=, 1lim flx)=fa)

|
1 >i(a+0)

| plia-0)
i i
H 1
0 o
fla—0)= fla+0) He icHye npaBo—
JiBocToponss i cToporHboi abo

TIPABOCTOPOHHS TPAHUI  JiBOCTOPOHHBOL
icHY10OTB, asle He piBHI rparui abo o6ox
Mizx coboio OIHOYACHO

Ipuknan. a) Ilpy AKMX 3HaYeHHAX r HelepepBHa Apo6o—

32’ +a+5,

— {oHaNbH, i =i i
Bo—panionanbHa dysxuis f(x) 2 =G +8
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lim ‘\/—+1
B oy

6) 3HaiiTy rpaEUIO

8) 3HaTH IPAHNLIIO ljrln :

R
o = T xF2
2) 3HalTH TOYKN PO3PUBY DYHKLIT Y = P
el 5
T x2+2
Poszg’'sizanns. a) PyHKIisA HelnepepsHA BCIOAM, KPIiM 3HA4YEHD
x=21x=4 npu AKMX 3HAMEHHMK [ICPETBOPIOCTLCS B HyJib,
OCKIJIEKY BOHM He HaJlexXarh objacri puaHaueHHs yHKII.
SIKII10 hYHKITis HEIePEPBHA B KOXKHI TOUIL /iessKoro mpo —
MizKY I, To il Ha3MBaKOTB HENEPEPBHOIO HA IIPOMIZKKY 1.
VE U +VE)
6) =
Vx (1)

Mu Bpaxygasm, 1o li{g # Jr =0

Bigmosias: 1.
o a2 U N Sy 49)
Syl = Salong T
=—’£iﬁqu,/1~z-(x+2):ﬂ.

OcKissKn lil;n .,‘/] -z =0
il

Bignosias: 0.
2) Toukmu x; =— 2, z, =0 € TOYKaMM POIPUBY, OCKINLKM 3HA —
MeHHVUKHM pobis Il 5 i — B OuX TOYKax MepPeTBOPIOIOTLCS B
T

HyJib. Kpim Toro, i3 piBHARHA %7‘ %:U 3HAXOAMMO, 110
&+

=0,x, =—1 — Tpera TouKa po3pUBY.

Bigmosias: —2; —1;0.
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BnacTuBocTi HemepepBHUX MYHKUIA

1. ko Ha inTepsani (a; b) hyHKIIA f HenepepBHa i He nepe—
TBOPIOETLCH B HYJTh, TO BOHA Ha ITboMy iHTepBaJl 36epirac snax.

Ha Bnactnsocti HenepepBEMX (byHKIIiH IPYHTYETHCSH METOIL
PO2B'A3yBaHHA HEPIBHOCTEH 3 0JHIGI0 3MIHHOIO (MeTox iHTep —
Bagnin).

Hexait ynkris f HeniepepBHa Ha iHTepsaui I i nepeTBopio —
€TheA B HyJb B CKiHUeHil KibKoceTi TOWOK Iboro inTepsaiy. 3a
BJIACTUBICTHO Henepep X (yHKIIi# My TouKamy I po3bu—
BAEThCA Ha IHTEPBaJIH B KOXKHOMY 13 AKMX HellepepBHa Q)y'HK—
nin f 36epirac cranmii 3nax. o6 BU3HAYNTH Ielt 3HAK, JOCUTEL
obumenuTy 3HaYeHHA VUKL f B AKi—He6yap onHil Touwi i3
KOXKHOTO TaKOTO iHTepBay.

Tpuxnan. Pozs’azaTi HepiBHicTh

Pozg’sazanns. Pyuknia f(x)= HelepepBHA B KOK —

-5x+6
Hiit To4ni cBoei obaacTi BusHaveHns (x =2, x =3) i meperBo—
PIOETHCH B HYJIb B TouKax —1; 1.

Toukn 2; 3; —1; 1 posbusaiwTs obiacTb BUSHAYEHHS Ha 5
TPOMIKKIB B KOXKHOMY i3 sIKMX (DYHKIIif HerepepeHa i He
MEePeTBOPIOETECH B HYJIb.

+ = Co— +
e B O —
-1 1 2 8

BusHavacMo 3HAKM 3Ha4eHb f y BCIX BHYTPIIHIX TouKax
iHTepBayiB. Po3riaaoun PUCYHOK MOXKHA 3aIMCaTH BiOBiAL.
BignoBian: x<—-1L1<x<2,2>3.

2. dynxuin f, HenepepBHa Ha BIiApiaKy |a;b], mocarae Ha
nbOMy Bifpisky AK Haibixburoro, Tak i HaliMeHmIoro
3HAYEHHSA.

Yucnosi nocnigoBHOCTI

Mpukanan 3.26. Hanucat™v 4 mepiimx 4ieHM NOCIIOBHOCTI
n+1

Mm+1
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Po3zg’azanns. Obuaycmondmn 3Haqex-m;x,upn6y firiy 1 5 JRM, 10
nmopiemoe 1,2, 3, ..., 10, onepxumo:
2 3 4 5 6
1,=§;x,=5;x, 7,.1:‘ 9,1'5=ﬁ;
W S G T
SRz T s e T
Bnpasu

Hamncatyt 4 mepmmX @iieHy TOCTiOBHOCTI i3 3arajbHUMu

HJeHaMM:

3.2%.0, =
3.28.2, = 3":.
n
3.29., :3:’@2.
e
3.30.2, =—"
2n’
ni—1
33tz -2 1
1
— VA n NapHAUX,
332.2, ="
1 A napx.
1
gt e L
Hii o e

33,2, =2".

3
Bn-1)(Bn+1)
i
n+1

3.35.2, =

3.36.2, =
3.37.x, =log,, (n+1).

3.38.x, =sin nzx.

3.39.2, =(-1)"

Tpuknapn 3.40. JloBecTn, 1[0 NOCHIfOBHICTL i3 3araabHUM

n41
HJICHOM T, = MOHOTOHHO CIIa/iac.
2n+1
Pozg’sazanns. 3Halifemo x, ,,, 3aMiHuBIImM n Ha n + 1:
__nt+tl+l =n+42
"T2m+)+1 2 +3
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n+1 n+2
il i T g

JULSL TOTO PO3rafdHeMo ix plzanuw T, -,
_n+2 n+l (n+9@n+1)— (n+])(2n+ 3_
2n+3 2n+1 (2n+3)(2n+ 1)
(2n* +5n+2)—@2n’ + 50+ 3) -1
= @nt3)@n+l) “Ent3en+
=X
Gnid@Entl)
HiCTL MOHOTOHHO cHaJHa.
3.41. JloBecTy, 110 MOCIIIOBHICTD 3 3araJlbHUM ICHOM:

IopiBaAEMO Bemunan Apobin z, =

OueBupHO, IO x,,, —x, <0. IocuigoB—

n
a) x, =——— — MOHOTOHHO 3POCTalYa;
2n+1
6)x, =
6) , =—— — MOHOTOHHO CTIajiHa;
" 4n-3 2
2)in, — MOHOTOHHO 3POCTAF0HA.

Apuibhmernyna nporpecia

3.42. TlokazaTu, [0 HACTYIIHI YHCJIOR] IOCTiIOBHOCTI € apud —
MeTHYHMMM IPOrpeciamu:

1)a, =4n+3; 2)a,,=3";2;
3.43. 3najity 10— unen nporpecii: 8; 11; 14; ...
3.44. Buaitrn 20 —i unen mporpecii: 15; 13; 11; .
3.45.a, =12, a, =27 3naktud.

3.46.a, =19, a, = 35. 3nakTu d.

3.47. Buanauny ocTaHHii 4ieH apudmMernyHol nporpecii:
1)a,=3,d=4n=15 z).:,:z,d:~%,n:12

_8n+1
3)11_*———3 3

3.48. OBuycsmTn KiabKicTs 4ieniB apudmernunoi nporpecii,

axuo a) =3,d=~5,a, =—3T.

3.49. 3HaiiTn cymy n 9ieHiB apudmeTHHOl nporpecii, B AKiii:
1)a, =3,d=2,n=8; 2)a, =—10,d =5n=20.




[image: image18.jpg]282 Po3ain 3. MATEMATHYHUA AHANI3

3.50. Bmaiitn cymy Beix HeNMapHUX HaTypPaJbHNUX Tyces Bix 17
110 95 BRIIFOYHO.

3.51. Mix uncaamu 7 i 35 poamictnTy 6 uncen, siki pasom 3 a
HAMM 9MCIaMU CKIajaim 6 apudmernany nporpecio.

3.52. I’ srruit unien apudmeruyHoi nporpecii, AKa cKIaacTLes
i3 10 uyenis, nopiBHIOE 11, a BochbMuii 1i QuieH opiHE 17
3uaiiti cymy Beix wieHiB gasoi nporpecii.

3.53. Yersepruit uiien apudmeryHol nporpecii opisHioe 10,
a chomuit i unen fopisrioc 19. 3HaiiTi nepinmit 4ieH i pisam—
10 IaHol porpecii.

3.54. 3HaiiTv nepmmi wWieH i pizHMIO apudMernHOi PO —
rpecii, B AKiji:

1 a, +a, =10,
ay +a,, =31,

2) a, +a; +a, =18, 5 a, +a, +a; =36,
a, +a,=-2; a,-a, =54

3) a, +a, —a; =10, 6) a, -
a, +a, =17, a,-a,

3.55. Hamyeaty mieprini Tpyu wieHn apyucdMeTHuHol mporpecii:

e = 3ns—l; 2y, —IET _8n-3

3)a, =

4)S,=5n"+3n; 5)8,=Tn’—5n;

HNosinkosun Bipgin

}pmbmswwna [eomeTpuuna
1 T

Yucnosa nocnifoBHICTb, KOXHNIA YneH AKOI,
NOYMHAIOUM 3 APYTOrO, PIBHWIA NONEPEAHLOMY,

A0 AKOrO Aofanu ofjHe MOMHOXEeHOMY Ha oaHe
iTe X came ymncrio Vi Te X came 4ncnio = 0
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3.56. JIoBZKMHM CTOPIH MHOTOKYTHUKA YTBOPIOIOTH apndme —
THuHy nporpeciio, pisHuisa aKoi fopismioc 3 cM. Halibinbina
CTOPOHA MHOTOKYTHMKA Mae 38 cM. 3HaiTi KLIbKicTb cTOpin
MHOTOKYTHMKA, SIKIIO HOro iepimeTp AopiBHIoE 258 cm.

3.57. Tloisy, Bigxona4u Bin craHuii, pisgomipHo 36inbmiye
MBUAKICTE 1 uepes 20 x8. focsrae mBuAKocTi 60 kv /rox. Jomy
JMOPIBHIOE IPHCKOPEHHS 11013/l 32 XBUINHY?

3.58. Ky, 1110 CKOUYETHCH 10 TOXMIOMY 30J106y, 3a meputy
ceKyHy TpoXomuTs 0,6 M, a 32 KOKHY HACTYITHY CEKYHJLy #oTo
meuaKicTh 36inbyereea ga 0,6 M. CKimbku wacy byne
pyXaTuch KyJisi 110 IeCTHMETPOBOMY 305106y ?

3.59. Jlnsi nomvBanna 20 Jepes, AKi posmilieHi Ha npsaAmiit
Jiimiii Ha Bijicrandl 2 M oauH Bil OfHOroO, CafiiBHMK IIPUHOCUTE
BOZY IS KOJKHOTO OKPEMOTO lepesa i3 KpMHMI, 110 3HaX0—
JThCS Ha Tifi caMiif TpaMLii JiHii 2a 10 M Biji nepLioro Aepesa.
CKiIBLKM BChOro METPIB TIPOjiZie caliBHMK, 1106 noamTy Bei e —
peBa i noBepHyTHCH JI0 KpUHULE?

60. 3a cKiJgbLKYM TOMMH BEJOCUIICANCT Npoizie 54 KM, AKIIO 33
Mepily TOAMHY BiH HPODK/PKAE 15 KM, @ 33 KOXKHY HacTyIHY
rojimHy — Ha 1 KM MeHIIIe, HiX 3a TIoNepe/iHio?

3.61. Iloisx, Biaxoasun Bij cramuii, pibHomMipHO 36imbIIye
TBUAKICTD, i Hepes 10 xpuanH focxarae wsmarocti 30 kM /rox.
BHAUTH TPUCKOPEHHA 11013/1a 338 XBUIVHY.

NosinKoBuit Bingin

e By
F@-y=a -8 =..=d
d<0 d=0 g>10<qg<1g=0qg<0
cran et can  cTan. Ko
Byt a 18
2
a,=a +(n-1-d a,=aq""
a‘+a,,\ " —g
5"71 2 it q-1
23, + d(n 1)

2
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TeomeTpuyHa nporpecia

3.62. BHaiiTy 3HaMEeHHUK TeOMeTPUYHOI Iporpecii, AK110:

a) a, =20,a; =30; 6)ay =+2,a,=2.
3.63. BoceMuit wiieH reomeTpudHOI mporpecii nopisHioe 256,
3HaMeHHWK nporpecii 4. 3HaiiTy nepmit YyeH wiel nporpecii.
3.64. BHaiiTy NepIivii YJIeH i 3HaMeHHMK TeOMeTPUYHOI IpoT —
pecil, AKi10:
3 ‘a, —a, +a,=—65

a, +a, =—325
a, +a, —a, =10,
a, +a,—a, =20

4)

3.65. B reomeTpuuHiit nporpecii 3 fjogaTHNMM uneHamMu S, = 4,
a S, =13. 3naiitn S;.
3.66. Pizanis MizK IIOCTHUM i 4eTBepPTVM YJieHaMM TeoMeTpny —
Hol mporpecii 1opiBHIOE 72, a MiK TPETIM 1 nepimm fopiBHIOE
9. 3naiiti cymy 8 uyeHis jasoi nporpecii.
3.67. BnajiTy 4 uncra, AKi YTBOPIOIOTH CIIAJHY TEOMETPUTHY
Tporpecilo, 3Ha0uK, 1110 cyMa KpaifHix ujeniB niei mporpecii
27, a cyma cepenHix 18.
3.68. Tpu unclna, cyma AKUX JIOPiBHIOE 21, yTBOPIOIOTE apud —
MeTMYHY mporpecio. Ko Bif Apyroro umena BIAHATH 0fU —
HUILO, & JI0 TPETBOTO YMCIIA IOAATHA ONUHUITIO, TO Il TPH YMcIa
YTBOPIOIOTH FeoMeTPUYHY Mporpecifo. 3HaiiTy i ynca.
3.69. Tpu umcya, cyma AKUX AOPIBHIOE 28, YTBOPIOIOTH Ieo —
MeTpU4HY mporpecito. AKIIo Haiibigble i3 HUX 3MeHIINTH Ha
4, To 1]l YMCHIA YyTBOPIOIOTH apudMeTyHy nporpecito. 3HaiiTi
1i umncna.

. .

Cyma 4neHiB HECKIHYEHO cnaAHei reomeTpU4HOI nporpecii

3HaliTy cyMy HecKiHYeHo criajjHoi reoMeTpudHOI porpecii:

STaciE W

370 )G 55 g g 8) 3V2; V2; i
2,1, 4 M3+1 431

6)6=; 1=, —;. S e

1635 13 15 ZJ‘/:?fl Bl
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3.71. 3naiiTi nepiumii YieH HecKiHYeHo clajHOI reOMeTPUYHOL
mporpecii, B sKiii: 2

@) cyma 4oTHPbOX UJIeHiB pisHa 33 i cyma nporpecii 36;
3

6) cyma nporpecii pieHa 14,4, a 3HaMeHHUK Oporpecii

3.72. BHajiTy 3HAMEHHMK HeCKIHYeHO Cia/iHOl I'eOMeTPIYHOI TPo—
rpecii, B AKi# nepumit wieH fopiBHioe 66, a cyma nporpecii 110.
3.73. Cyma HecKiHY€HO cHafHOI reoMeTPNYHOI mporpecii 10—
pisHioe 12,5, a cyma neprroro i gpyroro ii @nenis 12. 3uairyu
110 mporpeciio.
3.74. Koxnpii i3 epionnyHuX JlecATKOBUX NpobiB 3ammucaTn y
BUTIIA 3BUUANAHOTO Poby:

a) 0,444 6) 0,42323...; &) 0,13888 2) 2,6444.
3.75. B piBHOCTOPOHHIH! Tpnxy'm}m i3 cTopoHOI a BrIMCaHMIT
LIJISIXOM 3'6/JHAHHA CePeJINH HOTo CTOPIH HOBMIT TPMKYTHUK; B
Leil TPUKYTHUK [IMM CaMuM CriocoboM BITMCAHMI HOBMIE TPU —
KYTHMK i TaK jaJii 710 HeCKiHYeHOoCTi. 3HaiT rPaHuIo:

@) cyMu MepuMeTpiB IMX TPUKY THUKIB;

6) cymm IX IJIOI.
3.76. B kBazpart i3 cTOPOHOIO @ BOMCAHMI IIAXOM 3'6IHAHHA
PSIMMMA CePe/IMH /0ro CTOPiH HOBUH KBa/[paT; B Heli KBajparT
TAKMM CAMUM YMHOM BITMCAHUIA KBAZpaT i Tak Xani o HecKiH—
yeHocTi. 3Hai T I'PaHNULIO CyMM IepUMeTpiB KBapaTis i rpa—
HUIIO CyM¥ TLIOLL.
3.77. laHo KBaZ[part i3 AiaroHaJLIo, 110 JOPiBHIOE 5 CM; CTOPOHA
1[bOT0 KBaZpaTa TPMIIMAETLCA 33 JiarOHANbL APYTOro KBaj—
parta; CTOpPOHa /IPyroro KBajjpaTa — 3a JiaroHajb HOBOTO
KBajipata i T.4. /10 HecKiH4yeHocTi. 3Haii Ty PAHMII0 CYMM HLITOLE
BCIX IMX KBajpaTis.
3.78. laHO piBHOCTOPOHHI TPMKYTHNUK, CTOPOHA AKOTO JI0PiB—
HIOG a. [3 BuCOT 1[LOTO TPUKYTHMKA Oy/yeThbecs HOBMI IIpa—
BUIILHMI TPUKYTHME, i3 BUCOT APYTOro TPUKYTHMKA GyayeThes
i1le TPUKYTHMK i Tak 7iaji 10 HecKiHYeHoCTi. 3HaWTH TPAHNINO

Rosinkosuu Bipnin
7 Ae S — cyma uneHis HeCKiH4eHO cnagHoi Nporpeci,
a, — nepumi YneH, q — anameHhmk (1q | <.
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CyMu IO BeiX o6yioBaHMX TaKMM CHOCODOM TPUKY THUKIB i
TPaHMIIK CyMH iX IepuMeTpis.

3.79. B xpyr, paziiyc fKoro fopisHioc R, Brimcannii KBajgpar; 8
KBajipaT BIMCAHMI KPYT, B Ijeil KPYT BIMCaHMIL IPy il KBazpaT
TaK jaJi 1o HecKiHYeHoCTi. BHANTY [PAHNIIIO CYMM IJI011] BCiX
KBaJs[paTiB i Beix Kpyris.

3.80. JlaHO NpaBMJILHNMIT TPUKYTHNUK, CTOPOHA SKOTO JIOPIBHIOG
a. B TPUKYTHMK BOMCAHMIA KpYr, B KPYr BIMCAHM 3HOBY
NPaBUILEMI TPUKYTHUK, B 1€/l TPMKYTHUK — KPyT i Tak Jasi
J10 HeCKIHYEHOCTI. 3HANTH TPaHULIIO CyMM ILIOL] Beix Kpyris i
TPAHMITKO CYMU JIOBXKMH BCIX KPyTiB.

3.81. Ha nipomeni KyTta B 45° B3ATO TOYKY Ha BiJCTaHi a Bi
BepumHn. I3 1iel TOYKYM ONyIIeHNii epreHMKYNAp Ha APy rui
IPOMiHb, i3 OCHOBM ILOTO NEePHeHMKYIIPa — HOBMIA Hlepred —
JMKYJISp HA nepmmit npomink i Tak jani fo HeckinueHoCTI
3HaiT! TPARNIIO0 CYMM JIOBXKMH LIMX HEePHCHAMKYJIAPIB.

3HaXOAKEeHHA rpaHnLb. DYHKUIT HenepepBHOTo apryMenTa
BHaiTHn rpaﬁmm

3.82. lim 5 +5. 3.90. lim tg .
z~2 gt _ sox 4
3.83. lim lI =l 1). 3.91. lim ctg .
0| x—4 Bt
3.84. lim (4z +3) 3.92.
3.85. lim (x* —3). 3.93.
.ox+3 q — 3
3.86. _}n:nl Y1 3.94. ‘hmv (sin2x — cosax).
2 S
3.87. lim 2+4 3.95.
AU B k]
3.88. lim sin 2z. 3.96.

3.89. lim coszx.
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+ s 00
Heosunauenocmi. Heoznavenicms 8udy —
o0

Tpuxaan 3.97. Buaiitu lim M %
ien T T4 9
Pozg'azannsn. TIpu n — ~ 4UCeNbHUK 1 3HAMEHHUK BUpasy

HECKiH4eHO BeuKi. 3BUvaiiHo B IIbOMY BUNIAJIKY NOCTYNAKOTH
TaK: YMCEJBHUK | 3HAMCHHUK Apoby AiNATE Ha HaiBUIIMH
CTelliHb N, AKUIl 3yCTPIYaEThCA B YlleHaX Jpoby.

2 5
. o T
945 7
Toxi lim M = lim %2-‘;—,60 pu n — oo
nx  T49n i lal g
=

Q=D 2 5

BeJUYUHU —; , —, —; HECKIHYeHO MaJll.
n° n n°

607

Mpukaan 3.98. 3uaiitu lim 27

i 3 i 81T

Fu-1

Posa'szanus. lim 2% ' =2

BHalTH rpaHnLIo:

.
305 lim b oL

nex  5p'+Tn° 44
3.100. lim 1% —%

-x2nt 41
iogq

3.101. lim 3
wo 3ni4 1
3.102. lim 8% —3n+1
= n+5
3.103. lim M]
n+ 10
T
2.104. lim |{L’—3L
Wex(3n*—2n+4

3.105. lim [1 4 % [2» }

i

3.106. lim
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3.107.

3.108.
3.109.
3.110. Jim
3.111.

3.112.

3.113.

3.114.

3.115.

Heosnauenicmy 8udy %

z* -8
x4

3HAMEHHHUK JPO6Y 1epeTBOPIOETLCA B HY .

Tpurnag 3.116. 3uaitn 1imz IIpu x =2 uncenbHUK i

{IpoTe o3HaueHHA rpaEMIi PYHKII MiCTUTH yTOWHeHHS:
TIpY 3HAXOMKeHHI rparuili dyHKUil f(x) Ipu & — a 3HAYCHHA
dysKii f(a) npu x = a MOXHa He posraAnaTy. Bix dysxkmii f(x)
1le O3HAYEHHS He BUMArae, 11106 To9Ka x =a BXojuia B obnacTts
icaysamms ¢ynxuii. IIi mipkyBamHS i magyTh MOXJAMBICTH
pozB’A3aTH 3a/a9y:

-2 +2x+4) .. 2*+2%r+4

@-D@+9 it z+2 &

3
Z ’B:Iim
4 z-2
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Mu MaEMO NpaBo CKOPOTUTH Ha X — 2, 60 3HaYeHHA x =2 He
PO3TIANAETCH i & — 2= 0.

Jas mozo, w06 3natimu 2paruyo 0poboso —paytonasbHoi
Pynrcyil y 8uUNAOKY, KOAU NPU T — @ YUCCAPHUK i SHAMECHHUK
0poby Maomb 2panuyi, Wo AOPiIBHIIOMS HYAI0, NOMPIbHO
YUCEADHUK i IHAMEHHUK OPOBY NOdiaumu Ha X —a % nepeumu
do zpanuyi.

SKWO0 i NiCAR YPOZO YUCCADHUK | IHAMEHHUK HOBOZO OPOGY
MAOMD 2PANUYL, WO OOPIBHIOIOMS HYAIO NPU T — @, MO mpeba
BUKOHAMU NOBMOPHE DiNCHHI HA T — Q.

Ji+z -2
e

Posg’sizannsn. Kom x — 0, unceNbHMK | 3HAMEHHMK MAalOTh
CBOEIO TPAaHUIIEI0 HyJIb, a TOMY BOHM HeCKiHUeHO MaJli.

Jlns Toro, 11106 po3B’A3aTH NMTAHHA MPO TPAHMIYO IX Bif—
HOILLIEHHA I1epeHeceMo ippalioHaJbHiCTE B 3HAMEHHUK,, TIOM —
HOXKMMO JJIsl [ILOTO YKMCENbHUK i 3HAMEHHWMK Apoby Ha
J4+ x + 2. Byaemo maTn 5

i 4+ x —2: lim (‘/4+r~2)(,/4+.r+2)=
F—0 x -0 z(A+z+2)
= lim L 1

MiTerz 4

JlisleHHA YMCceJIbHNK A Ta 3HAMeHH)Ka poby Ha & MoXKJmMBe,
60 mpy & — 0 3HAYEHHA X He CTA€ PIBHMM HYJIO.

Tipuknan 3.117. 3raiiTn 1irr:l

o6 3uaimu zpanuyio Opoby, axui micmums ippayio—
HAAYHE BUPA3U, Y BUNAOKY, KOAU ZPAHUYUSL i UUCCALHUKA i
3namennurxa Opoby 00piBHIOE HYMO, NOMPIGRO nepenecmu
ippayionanbuicmy i3 HUCEALHUKA 8 IHAMEHHUK abO i3 3HA—
MENHUKA B WUCCABHUK i Micas mOz0 3pobumu Heobxioni
cnpowenns i nepeimu 00 2panuyi.
3HaiTH rPaHMLIO:

3.118. lim £ =%
=2 x+2

3.119. lim £ —°F,
i e
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Yynosi rpanuui

lim SIRZ sin x 1 i tgx
z=0 =

3HaiTH TPAHNLIIO:

2.135. lim %, 3.139.
x—0sinx
3.136. lim S0.2% 3.140.
R
2137 limie %o 2141 lip S0 sln
e bty =
sin —cos —
2
3.128; lim 04T, 3.142. lim 120052
2 Sinde L
3.143. lim — 022 3,145, lim A 8InE —cosz,
xlin".’! ‘/ +9° meu 1-sinx—cosx
3144, lim 822
=—0 sin bx
Ob6uueUTI TPAHKITO:
=
Mpuknan 3.146. lim w
AN
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Tlpuknan 3.147. 1im£| %
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= x[,ju 2) +:j1 2 +’(l+x)2)

Wl

=-2lim =-2

1
. xl*":/u 2 +{1—2* + Y0+ 2 3
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Hpurnax 3.148. ll{n‘ 75-_—?_—1
~2_ Bz z+D)
r«l,/z -1 x,.(z r-DWB—2+2)
,(2 x+1 271
Jﬁ r+2 4 2
—5x+6
Tlpusaaj 3.149. hmz——
DR ~22* —3x+2

2 b8 (z=2E—3)
s MDD

Pozg'azanus.

Poss'azanus.

Ipuxanag 3.150. hm sxgx.'i.r
3 . 8indz 1.. —sin3x
Poas'azanns. }%—Fff.yfu Croms
Ilozraummo 3z =y, Toxi i
iy sindr 1, siny 1., 1
e e
Tpuxnan 3.151. 11m I+9‘4.
—49
Posg'azanns.
L NEEE =4 _ (,/z+ )(Jx+9+4):
L T T (a2 -49) (V9 +4)
145 -7
. “’(z 7)(z+7)(,lz+ +4)
1 1 1

=imo————
,‘{",($+7)(J;ﬁ+4) 14(4+4) 112

Ipuxnan 3.152. lim tg 27 + 4]
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Po3zg'szanns. llim;tgllr + %}:tg[fg+5J=tg{—§ =—1

Tpuknan 3.153. limI -

Poss'azanns.

o (x —1)(x+ 6) r~1 2+6

Pose'asannn. lim

r+‘774)(\/?+3)
./u +2)(@+7-9)

Whm“rJr i M—l,&

210 2+

Bnpasu
3HallTh rpaHuMILio:
3.155. lim = 3.159. L*F‘/?czf—z_x'
3.156. 1 : 3.160. 11111!#_ B
3.157. 3,161 lim —= —

s—2x(x® —4)

2
3162, lim 3% +10x+3

3.158. 2
1 £==3 227 4 Tx+3

@-DEE+x+1)_ 1‘m‘22+x+1*—
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06nacTb BU3HaYenHA dynKuii

Bnaji™ 06s1acTh BU3HAYEHHA YHKIIII:

SRSy el
x

3.172.y =,/|x|—6.
3.173.y = 10—z

3167y =it
T

3.168.y = \
Bq

3.169.y :‘/%7;.

3.170.y =y -1+ /6-2.

3.174.y =252 — 100.

3175,y =4 2.
3.176.y =x* — 10z +9.

NapHicTh

BuaiiTy, AKi i3 dyBKIii DapHi, HenapHi, AKi He € Hi NapHEUMY,

Hi HemapHUMM:
3.177. flx)=32* +- ',

+1
.

3.178. f(z)=

3x
¥ +2
3.180. f(z)=* @z —a').
3.181. f(x)=x (5—x*).
“3.188. f(x)=2" 2.

3179, f(z)=

3.183. f(z)=

]
cosa

3.184. flx)=—

sina’

3.185. f(x)=cos(x —1).

3.186. f(x)=2rtg x.
3.187. f(x)=cos’ x + cosx — 2.
3.188. f(x)=42°® — z*.

HosigwoBui siggin

O6nacTio BUHA4eHHA aHaniTYHO 3a1aHol PyHKUIT HA3MBAKOTL MHO-
KUHY BCIX 3HAYEHb X, ANA AKMX Mae aMicT chopmyna, Lo 3afae hyHKLito.

DYHKUIA MOXe BTPATUTY 3MICT, AKLLO LR (hopMyna NPUBOAMTE A0 AiNeH-
HA Ha Hynb 260 10 AOBYBaHHA KOPEHA NAPHOTO CTENEH i3 Bijl'eMHOro Yncna.
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3.189. f(x) =" cos x. 3.192. flx)=x +5.
3.190. f(x)= 2" sin x. 3.193. f(x)= I;T;
3191 f(x) =" + a’. 3194, f(x)=2" 4+ 2.

fMloxinxa. 3acTocyBaHnA noxigxoi

O3nauvenns noxrionoi

Hozidnow Gynxyii y = f(x) 8 mouyi x, nazusaemves
2panuysn Bidnowen s npupoemy dynxyii Ay 00 8idnosidnoz0
npupocmy apzymenmy Ax, koau Ax — 0:

filzy= l'lm ﬂ

BaraasHe npagnio audepenitioBanHs:
1. Ay = f(x + Ax) — f(x). ©
9 Ay _ flx+ ax) - flx)

Ax Ax
g hin Yo g S X)),
Ar o Az ae— Ar

Hpukaax 3.195 (Geznocepense ob4uc/ieHHs MOXiAHOT). 3HalTH
noxiany dpyskiii y = %

38C1‘()C()RYFIMO 3araJibHe [Ipasuao:
2T 20x

1) Ay =

T+ Ar 1(1'¢A.T);

Dizunnuii 3Micm norioHoi
Disyuanii 3MieT noxiiHOT: PU npAMoJiHiiHOMYy pyci Tod —
: o y ik
K1 LBWAKICTH ¥ B QM MOMCHT £ =, ¢ IOXIHA 22 BIA IIXy

S 3a gacom t, obuvciena st JAaHOTO MOMEHTY & =1F,.
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dv

dt

TIpnckopeHHA TOYKM @ B IaHMI MOMEHT ¢ = ¢, € HOXifHa

Bizl IUBMAKOCTI ¥ 33 HacoM t, obyMeIIeHa IS JJaHOTO MOMEHTY

tet.

Teoxempuunuii 3uicm noxionoi

Tloxinua cyrknii y = f(x) npu x = x, JopiBHIOE KyTOBOMY

KoedinienTy AoTMUHOI, fKA HpoBeJeHa 4O AaHOI KpuBOI

= f(x) B ii Touni 3 abermeoo x 2 f(x) =tgw, ne @ — KyT

MiZK ZOTHYHOIO 10 /IaHOT KPUBOI, 1110 11poBezieHa Yepes faHy ii
TouRy M (x,; y,), i Biccio Oz.

Hpukaaxg 3.196. 3uaitn wenakicrs 3Mian pyskuii
y =z (x® +2x) — 1 upu x=8.

Pozg’szanns. Mlsuskicrs sMiHn dyHKILI B oI 2, — Lxe 3Ha —
HeHHA HoxigHol npu x=x,. Tomy Heobxinso 3HaliTH
y'(8): y=a* + 22" — 1,y (x) =3x" + 4x,y'(8)=224.

Binnosigs: 224.

Rogiakosui gianin
AKWO X s D (f), Toi ~x — D(f).

f-x)=f(x) Hex)=—fx)
1A ByAb-AKOr
y R y

X i3 obnacri
BU3HAUCHHA
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Toxiona
a8
e = 7p0
AS
oo = =
a0 At

Ax — TIpupicT aprymenTy,

Af(x) — npupicr dyskni,

M) LUIBUAKICT 3MiHN
Ax

pynkuii,

‘\I}Tq % = f'(x,) — mBHAKiCTH

3MiHM GYHKIIT B TOYLI &

3uraxodicenni noxrionoi
Ly+ Ay = flx + Ax).
2. Ay = f(z + Ax) — f(x).
3. 8y _ flz+az) — flz)

Ax Ax
4. lim Ay lim Mﬂ
Ar—0 AT Ar—0 Ax

IIpasuaa obuucsenns nOTIOHUT

y=u+v y' =u'+v'

y=u-v y'=u'v+uw'
y=ku

w

v
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3BnaiiTv noxizHi dyHKii:
39T a)flm)=2"+°; 8) flx) =z + 2%
6)f(1):%+7179, 2) fl@)=a* + z.
3.198. q) flz)=x" (1+3z—a’); 8) f(x)=2z* (3x + 52%);
0) fa) =z 3x* —x); 2) fl@) =@z - 1) (1+ ).
3.199. a)y71+§:, B)y:Z;;;
2
Oy=z= Hy=12

3.200. OGuMCIHTY 3HAYEHAA TOXIAHOT byHKIil f B JaHNX TOYKaX:
a) fl@)y=2" 2%, z=-3, =2

5)!(1)=IA\/E,1=%,I:]G;
8)f(¢)=z—i,1:‘/§'_r:_%;
2) flx)= ,.z, 3,x=0

3.201. Po3p’s3atv piBHsAHESA [ (2) =0, mn_uo

a) flx)=2x" +1; 8)[(1)-.——]&:‘ — 4x;

6) f(x)= ——:: +2* -7 2) f(x)=5x+ 4.
3.202. Poss’sizatu HepiBHiceTs f/ (x) < 0, axio:

a) f(z)=>5x + 4x*; 6) f(x)=a* — 4,

6) fl@)=a* + 1527 2) f(z):u-%zﬂ.

3.203, 3aai’1’m 3HAYEHHs T, IPY AKNX NOXifHa (yHKNii f 110-
piBHIOE Hy.

a) fl@)= 3"1 +53;  8) fla)=a' — 4z

6) flr)=2z" —a%; 2) flo)=a* —122%.
3.204. Posr’sizaTy HepisHicTs f' () <0, m(u.u)'

a) f(x)==' —62* —63z;  6) fla)=% x +8x;
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8) f(x)=3x 52" + z*; 2) f(z):&r’—!)x‘%x‘.

3.205. Bagatn hopmystoro xou 6y oxHy.(hyHKNiI0, HOXifHA sIKOT
JNOpiBHIOE:

a)2x—1; 6)6xr+2 - 8)4x’ —0); z)&z‘—-zl—.

Tabauuni 3naxvenns nOTiONUT

y=a
y=x
y=a*
g
i) = T
y=sinx y'=cosz
y=cosxT y'=—sinz
y=tgz =L
cos" x
y=ctgx y'=— .12
sin®z
y=2" y'=2"-In2
1 et TloxizHa cKaannoi hyHKuii
=lnx ==
- s y=f(o@)
= e L y'=/"(p(x)¢'(x)
y=log, z Y = ZIn2
Badaui na 3narodacenni norionoi
Tpukaap 3.206. 3uaiity noxinuy dyskuii f(z) == 32" + 1.

1

232" +1

Pozg’szanns. f'(x)= Bzt +1)=
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MpRbe. e Y
2T 3 )

Hpuxnan 3.207. 3uaiity noxigHy dyHRIIT

it 342
Ho= T+4
Poss’sizanns. Brumo q:»opMme noxigHoi craajiHol yHKIiT
maemo f(x)= t=3r )
7 —3z+2 -3z +2( T+ e
xrd
__Jztd @-3@+4 @' -3+
2z’ ~3x +2 Tl e+

_JztaE+8x-149)

x* 32+ 2 (x+4)°

Saysaxcennsn. Iloxinna icHye Ha MHoKMHl M =(—4; 1) U (2 o0).

4 b

Tpukaan 3.208. y=2*" " ¢ EIE Suaitmi y' (1),

s 21z
Posg'nsauns. y' =2% "% .@r—-4)n2+ L _
=X

=27~ gz 1 4)ing 0T
=

¥/ (1)=In2- [-f])r 1=1-lin2

Tpukaan 3.209. Jlosecty, 1110 hyHKIIsA ¥ =X Sin 2 3a/[0BOJIb-
y

i Y
HSIE PIBHAHHA —r=tgx.
: cos T g

7 B
¢ Rosigxosui signin

Baxnuso sanam'ATaTy TaKe: QyHKUIA, AKa Mae NoxigHy B AaHii Toy-
ui X = X,, HerepepaHa B Ui To4Li.

B xopHisi To4ui po3puBy hyHKUIR [ He MOXe MaTk NOXiAHOI.

Ob6epHeHe TBepAXEHHA HerpasuitbHe. HenepepsHa B Aanin Touui
hyHKUIA MOXe He MaTu noxiaHoi. Hanpuknag, cyHkuia y = |x| npu x = 0
He Mae noxiaHoi B AaHii Touui.
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Poszg'azauns. y'=sinx + x cosx. Tomy
y _ ,_sinztaxcosx

il = —x=tgzx.
cosx cosx

Tpukaan 3.210. Jlosectn, mo pyHKNiA y = (T +1)e” 3am0—
BOJIbHSAE PiBHAHHA Y’ — Yy =e".

Jlogedennsn. y'=e" + (x+ 1)e”. Tomy
Yy -y=e" +(x+e —(x+1)e"=e".
3BHaiiTy noxXinHi dyHKmii:

3.211. a) f(z)=sin 3x; 6) f@)=sin [21 2z g]
o oL g
0) fw)=tg 5 o) flw) =cos 3z + 3]
3.212. a) f(x)=@2+ 4x)’; 8) f(x)=+cos z;
6) flx)=(1z - 1)"; 2) fla)=tg %
3.213. a) f(z):@x—iw; 8) fz)=T—3cosx;
A A ity AT 1
E)f(r)_(ﬁr+ 5 ?) flz)={sinz—35.
3.214. a) f(x)=z" sin 2x; 8) fl@)= sin 3::
6) flz)=a" + tg 5z; 2 flo)=0
3.215. a) f(xr)=sin’x; 8) f(x)=cos’ z;
6) flx)=tgx +cigx; 2) f(z)=cos®* x —sin’ z.

3.216. a) f(x)=cos2x sin x + sin 2x cos x;
6) f(x)=sin 5x cos 3x — cos 5 sin 3x;
8) f(x) =sin 3z cos 3x;

2) f(.r)~cos  UEint %

3HaiiTn noxinny @yﬂxui‘x‘:
3.217.y=3z"-5z+1
3.218.y =¥z + 2. ;
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3.219.y =33z" + 22z + 1.
x

3.220.y=(z'~ ="+ 1)°.

PedE
3.221y :1_‘31%1_

1—cos2x
1+cos2r

10—z
+2°

3.224.y=In ,/z—-T.
3.225.y =’ =5,
3.226.y =tg 2r —ctg 2x.
3.227.y =z cos %

3.222.y=

3.223.y= lg

3.228. y =cos’ 3x.
3.228.y =x + sinxcosx.
3.230.y =",

3.231. y =In (3 sin 4x — cos x*).
3.232.y =24 4",

OBuncanTy 3HaYEHHA TOXiHOI 3ajaH0i (yHKLIT npy BKasa —
HOMY 3Ha4eHH] Heaanexﬂsoi' 3MiHHOI:

3.233. f(z) =4x* +3+ f’(l)*7

3.234. f(z')f

=?

+2

3.235. f(x) = sin 4z cos 4z; f' [g] —s
4 '
3.236. f(z)=sin* 2 — cos* x; f' [1_"2] =9

E]:v
3/=7

3 0=

3.237. f(x)=sin® E; f

3.238. /(az)—m +3
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3.239. f(x)=(2* — x)cos’ ; f'(0)="?

3.240. 3uaiiTi 3HaK HoXifHOI yHKHIl y = Jax+9 (x*—16) B
Toyni x =0.

3.241. ®yuknia 3amana dopmynow f(x)=5sin x+3cos .
Po3zB'azatyu pisaaaad f!(0)= f'(x).

WiBMAKICTb | NPUCKODEHHA

3.242. Jlano piBHAHHA pyXy MarTepianbHOI TOYKM
=(3t*+5t) M, ne t BuMipIOEThCA B CeKyHAaX. 3HalTH
IIBMAKICTE PyXy MaTepiasbHOI TOYKYU B OyIb—AKNA MOMEHT
yacy i 3HaiTM IIBUAKICT B KiHI TPeThOI CeKyHIN.
3.243. KyT nmoBopoTy Tijla HaBKOJIO oci B 3aJieXKHOCTi BiJ yacy
sazanmit bysknieo ¢ (t) =3t —2¢ + 4 (pan). Busectu dopmyaty
nnst obuuclieHHs KYTOBOI IUBUAKOCTI B OyAb—AKWA MOMEHT
yacy i 3HaiiTy ii 3HaYeHHsa Opu ¢, =3 .
3.244. TIpy HarpiBaHHi Tija Ji0oro TeMIepaTypa BUMipPIOETLCA B
3aJlexkHOCTI Bijf wacy t 3a sakonom T =05t* + 3¢t (K). Busectn
cdopmyny ans obumcieHHS IBUAKOCTI 3MiHN TemuepaTypy i
obuucmr ii B MoMeHT Hacy ¢, =8¢,t, =13c.
3.245. Pyxu 7BOX TiXl 3ajaHi piBHAHHAMM S, =4t +2 (M) i
S, = 3t* + 4t — 1 (m). BHaiTy IIBUAKOCTI, KON IX IIISXM PiBHL
(4ac BUMIpIOETBCS B CEKYHAAX).
3.246. Pyxu nBOX MaTepiaJlbHUX TOYOK 3a/laHi DiBHAHHAMM:
S,=2t*-5t"—3t (m), S, =2t* —3¢* —11¢ + 7 (m). 3HaliTy npuc—
KOPEHH:A PyXOMMX MaTepiaJlbHuX TOYOK B TOJ MOMEHT, KOJIM IX
IIBMKOCTI PiBHi (4ac BUMMipIOETECH B CeKYHAAX).

Hosiaxoswit Bigain

TMpAMONiHIAHWIA | PIBHONPUCKOPEHUIA PYX Tina OnuCYeTHCA 3aKOHOM
)((I):%.’z + gt + Xg;

X'(t)= v(t) — WBNAKICTb B MOMEHT yacy t;

x"() = v’ (t) = @ — WBKAKICTb 3MiHN WBWAKOCTI (MPUCKOPEHHA)
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Rotnuna po rpahika hywxuii
Tpuknax 3.247. Hammcaty piBHAHHS JOTHYHOI Jj0 KpuBOI
y=2x° — 3z + 2 B Touni 3 abermcoio x, =2.
Pozg’sazanns. I crioci6. PIBHAHASA JOTUYHOI nas’amaeno:
y=fl@)+f @) @-x,)
BHaxoMMo HeBifiomi enemenTH hOPMYIIN:
flao)=2x; — 3z, +2=16~6+2=12,
f'(z,) =622 —3=6.2" —~3=21.
Tomiy =12+ 21 (x —2),

II cnocib.

PopmyJly PiBHAHHSA NOTUYHOI 3a6yau.

1. 3HaK049K X, 3HAXOIMMO Y,

Yo=23 32,4+ 2=2,2" ~3-2+2=12
2. PiBHAHHA I0TMYHOI — npaMa y = kx + b,
k=tg a=y'(x,)=6x] —3=21.
3. oTriHa NPOXONTE Yepes TOUKY A (Z,; ¥,),
Yy, =kx,+b,3BigKM b=y, — kx,, b=12-21-2=-30.
4. BHaXO0/MMO PiBHAHHA JOTUYHOI y = kx + b,
=2z —50]

Hpuxnap 3.248. B akiit Touni gomnyna o rpadika dyHKuil
Y =;‘i§ YTBOPIOE KyT 135° 3 Biccio Ox? BamycaTi piBHAHHA

ZJOTWMYHOI B Iiji TOYII.

Poas"aaanmz, Yy (x)= ﬁ, y'(x,)=1g135°=—1.
s
—4
Te — =
-
Maemo
2= Pyl

Yo=—1 Y, =3
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Takum 49MHOM, € /iBi TOUKM 3 HOTPibGHOI0 BIacTHMBicTIO:
A,(0;-1)i A,(4; 3). PiBHAHHSA qoTHYHOI 10 rpadika B Toumi A,
Mae Buraafy =—x + (—l)aboy =—x -1

PiBHAHHA JOTHYHOI Zio Tpacdika B Toumi A, Mae BUIIAR
y=—x—(-1)-4+3aboy=—x+ 17
BigmoBine:A(0;—1)abo A,(4;3)y=—x — 1a6oy:—x+7
Hpuknap 3.249. CkyacTy PiBHAHHA AOTMYHOI Ko rpadika

byHRUiT Yy = % sin® [4.:‘ - g] B Toui 3 abermeoro T, = %
Posg'azanns. x, :%, Yy :% sin® §=§'
A 2n n
=2sin |8z~ 28|,y [E| =43,
sin = ] Y {6] 43
3a opmyIo () o;(epx(yemu pim-mm-m JOTHYHOL
3
—Ee-mB 7
Bignosias: y=+37— i.,,%

Ipuknaa 3.250. B sikiit Touni gorudHa xo jinii y =In (4 —1)
napaJielbHa OPAMii y = x?

NopigxoBui BinAin

[JoTuyna ao rpacika

e lin M
7tga4A’I(|rL|an_f(xn)

[loTuHa NpoXoauTL “epes TouKY
Ay (Xo1 f(Xo)).

H(xo)=1'(xg) Xo +b,
3BiakM b = f(x,) — ' (Xo) - Xo.

%, +Ax

= f(xg) + f'(X) (X — X5). (%)
Touka A, = A(X,: ,), 4epes AKy NPoxoauTb rpacik cyHKUi | AoTh4-
Ha HAUBAETLCA TOYKOIO AOTHKY.

KyT Mix fBOMa KpMBUMM — Le KYT MiX AOTUMHUMM, AKI npoBeaeHi
[0 LUMX KPUBMX B TX CRinbHii TouLi
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Pozg'azanns. OCKiNBKYM OTMYHA B IIyKaHi# Todmi mapa-

JIebHa IpAMil y =, T0 Y/ (x,) =1,y (x,) = Maemo pis-

Iz, -1

4 , 1
=1, 3Bigku x,=1-.
Iz, -1 PR

1
ynzln[4~lz—1]:1n&

HAHHA Tenep onepx)yemo

Binnosins:B Toumi A[l%;lnl&].

TMpuxnan 3.251. Ilig akuM Kyrom rpadik yHKUii y = sin 2z
repeTyHaE Bich abemie y movaTky KoopiuHaT?
Po3g'sizannsi. PaKTUYHO BUMATAETHCHA 3HANTU MOXIJZHY Npu
x, =0. y'(x)=2cos 2x; y'(0)=2. Tomy, tg o =2, fie o — ILyKaHMi
KyT g
Bignosian: arctg2
Hpuxnan 3.252. B akii Touni goruuHa Ao mapaboan
y =x* —Tx + 3 napanesnsna npsamiii 5 + y — 3 =07
Pozg’azanns. 3anuieMo piBHAHHSA NPAMOI TaK: y == — 5z + 3.
i kyroBuit Koedinienr k=-5. [apasensHi npami MawTL
OIHAKOBMII KyTOBM KoedillieHT.

Tomy (y' (z,) =—5) 4 (2, —T=—5) & (x, =1).

3HaxoMMMO y,. Y, =1>—T-14+3=-3.
Bigmominge: (1;-3).

Bnpasu
3.253. 3HaiiTy KyTOBMI KOedillieHT JOTHYHOI, IPOBEJEHOI 10
napabony y =z B rouni M (3; 9).
3.254. B AKMX TOYKaX KyTOBMII Koedili€HT HOTMHHOI 70
Kybisgol napabom y = z° nopisrioe 3?
3.255. B skiii Touni gotnyHa o napabosm y =x* yrBOpIoe 3
Biccio Ox KyT 45°7
3.256. IIpn AKOMy 3HaueHHI x foTMyHa Ao napabomn y =x*
TIapaJieJibHa IOTHYHIN 1o Ky6iuHoi napabomn y =x°?
3.257. B kil Touni JiHii y =¥z JOTHMYHA MOXWJeHa Jo Bici
aberye mig Kyrom 30°7
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3.258. Hanucaty piBHAHHA NOTUYHOI ZI0 KpUBOL Y =z’ 13
Touni nepetuHy ii 3 Biccio abemuce.

3.259. Hanwucaru PpiBHAHHA JOTHYHOI A0 KpPUBOI
y =2x" —3x + 2B Toun nepeTHHy ii 3 Biccio opaMHAT.

3.260. lotuna o kpusoi y = (x? + 1) (x — 1) mapasiensHa npsi—
Miit y =22 + 1. 3HaNTH KOOPAMHATH TOIKY IOTHKY.

3.261.Ha napaboui y = x* B3siTo ABi TouKM 3 abermcamu T, = 1,
x, =3. Yepea ni Touky nposesieHa ciuna. B sikiit Touni napa—
60 oY HA 110 Hei Hyjie napaJsesbHa IPOBeleHii ciumin?

3.262. B skux TOUKax JiHIl y = x* 4+ x—2 potudHa 10 Hel

napaJiesibHa npamin y = 4x — 17

3.263. CkyracTyi piBHAHHA IOTUYHOI 1o JiHITY =2 — L B TOIKaX
x

il nepetuHy 3 Bicclo abermce.

L > A z—4
3.264. JlosecTy, 1110 IOTMYHI, TPOBeZieHi 710 Timep6osm y = =55
x—
B Toukax ii mepeTMHy 3 OCSIMM KOOPIMHAT, HapaJsielbHi Mix
cobo10.

3.265. Ha aimii y =

1 .
5 3HANTH TOUKY, B AKil AOTMUHA
Tt
napaJiesbHa oci abenmc.

3.266. 3HaitTu KyToBuii Koedili€HT NOTMYHOI O KPMBOIL
y=sinx B Touri M (r; 0).

3.267. Hanucaty pisHaHHA gotmuHoi 0 rpadika dyHkuil
Y=

Broumi & =— 1.

2-3x

3.268. Harcaty piBHAHHA ZOTMYHOI 70 rpacdika (yHKLil

y =cos (1 —3z)B Touni

3.269. HarmcaTy piBHAHHA AOTMYHOI X0 Tpadika dyHKmil

y =sin (1—2x) B Touni [% ()].

3.270. Harca piBHAHHA OTWYHOI, IPOBE/IEHO] 10 rpadika
GyHKILi y =e * NepneHnKyIAPHO NpAMiA y = 3 x+3
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3.271. HanmcaTy piBHAHHA JOTUYHOI, TPOBEIEHOI 10 rpadika
ynxnii y =e** napanensso npamii y =2ex + 4.

3.272. Hanmcarty piBHAHHS JOTWYHOI, IIPOBEAEHOI 110 rpadika
GyHKII y =e” MapalleJIbHO NpAMii y = ex + 3.

3.273. Ilix AKMM KyTOM CHMHYyCOiZa y=sin X mepeTuHaE Bich
abemye y moYaTKy KOOpAMHAT?

3.274. Tlix AKMM KyTOM TaHTeHCOiNa y =tg X NepeTHHAE Bich
abemue y moyaTKy KoopAmHaT?

3.275. ITokasaTy, 1o Kpuei y = 42’ + 2z — 8iy=2a' —2+10
JIOTMKAIOThCS OffHA K0 OfHOL B Touri M (3; 34).

3.276. CruracTy piBHAHHSA JOTUYHOIL 1o KpuBoi ¥ =In x B Toumi
TepeTHHy 3 Biccio abermc.

3.277. Hanucaty piBHAHHA JOTHYHOI 10 napaﬁonu y= Jrs
To4ni 3 aberucoro x = 4.

3.278. 3uaiiy piBHAHHA Napabosm y = z* 4 bx + ¢, AKA JIOTH —
KaeThesA pAMOi y = B Touni M (1; 1).

3pocTaHua | cnagauna dywkuii

Osznavenna 1. Pyuxyia y = f(r) nazusaemsvca 3pocmaouoio
HA YUCAOBOMY NPOMINCKY, AKUO 0af GYOb—AKUT 3HAUEHD
X, <x, i3 Yb020 NPOMINKY BUKOHYEMBCSR HepiBHicmb
f@y) < f(z,)-

Axwo i3 ymosu x, <z, sunausae, wo f(x,) < f(x,), mo
Pynxyisn f(x) nasusaemvces necnadnorwo.
Osznavenns 2. Pyuxyin y = f(x) nasusaemvcs cnadnoo Ha
UUCLOBOMY NPOMINCKY, AKULO 0K 6YOb —AKUT IHAUEND Ty < T,
i3 Y1020 NPoOMidCKY BuKONYEeMbCR Hepisnicms f(x,) > f(x,).
Axwo i3 ysosu x, <x, caidye, wo f(x,) > f(x,), mo dyuxyisn
f(=) HA3UBAEMBCR HEIPOCTIAINUOIO.

'

Jocmamui yxosu smonomonnocmi gynicyii
Teopema 1. fxuyo na sidpizxy [a; b) ynxyin y = f(x) mae noxiony,
NPULOMY Y BCIT MOUKAT Ub020 BIOPIZKA BUKOKYEMBCR HePIBHICTIY
f'(x) >0, mo gynxuin y = f(x) spocmae na sidpizxy [a; b).
Teopema 2. fxwo na sidpisxy [a;b] Pynxyin y = f(x) sae
NOTIONY, NPUNOMY Y BCIT MOUKAT %4020 BIOPIZKY BUKOHY—
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emwes nepisnicms f'(x) <0, mo pynxyin y = f(x) cnadae na
siopizxy [a; b].

Teopema 3. Txwo dynxyin f monomonna na inmepeani i vene—
pepena & mouxax a i b, mo 8oxa MOHOMONNA Ha BiOPizKY [a; bl
Ozpavenns. Buympiwni mouxu 06.2acmi BusHANENHS, B AKUT
noxiona dopisnioe nyalo abo il He iCHye, HAZUBAEMBCA
KPUMUAHUNU.

Mpuknapn, 3.279. 3HaliTH TPOMIXKKM MOHOTOHHOCTI (pyHKIil
y =122 32",

2 . 2
Pozg’szanns. y'=12-9z°, y'(x)>0 npu I‘E[AA;“‘}
y y' (@) P BB
2

2-
') <0r nze[—oo;— ]U[—'m].
y'(x)<0np 5)°B
3rigHo Teopem 1, 2 i 3, dyHKIIIA MOHOTOHHO 3pOCTa€ Py
.T(l*

2.2 5 e I
ﬁ:ﬁ‘ MOHOTOHHO CIIafla€ Ha KOXKHOMY i3 IPOMiXKiB

'co], 60 dyHKIif HenepepBHa B TOYKaxX

L2 e
V3’3

Tpukaap 3.280. Jlosecty, mo (yHKIiA %z’ —3x’+ 13z +21

3pocTac Ha Beiil uncsioBii npamiit.

Hosegenns. y' (x) =x* —6x + 13 > 0 ipu 6y/16 —AKOMY HilicHO—
My x. 3rifipo Teopemy 1, YHKIiA MOHOTOHHO 3pOCTAE Ha Beii
YMCHOBiN IpAMi.

MoHoTOHHICTS thyHKUiT

Tlpukaax 3.281. BU3sHAUNTH iHTepPBaJy 3POCTAHHEA | cHaflaHHA
Pyukuii f(x)=a’ —12x+ 11
Posze’szanns. ObmacTh BU3HAYEHHS — Bl AilicH] nena.

1 ff(x) =32 —12.

2. Po3p’a3yeMo HepiBHicTs 3x* —12>0 (f/(x)>0):
3@x—-2)(x+2)>0.

DyHKIIiA 3poctac npu T < — 21 : : : :

2>2 i cnajae npu —2< T <2 -2 2 x
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] PYHKIIIsT
3pocranua Cnajsa
1o ——=—=
i )
el i -
| 1 )|
i {
P
St
| L
). o 0|
>z Xy >R,
flz,) > fla,) flx,) < fla,)
Hecniagna Hezpocraioua
To 0 |
x, >, T, >
fl@y)> fx,) flay) < flx,)
[— Oznakn ———l
3poCTaHHA crajiaHHs
. f’(«%‘)>0 fx)<0

¥y BeiX TOYKax
JIeSIKOTo iHTepBaJy

¥ BCiX ToYKax
JIeAIKOTO iHTepBay

TIpu posB’sisyBamHi 3aBAAHb, B AKUX BUMATAETHCA BU3HAUMTH
iHTepBasym 3pocTaHHA i cnaganus yHKUIT, moTpibHo mepin 3a Bee
3HajiTH 0bracTs icHyBaHHA yHKILL.
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Bnpasu
BusHauuTy iHTepBasN 3pocTaHHs | crnajaHAa QyHKIii:
3.282. flz)—x' — 62 1522  3.288. f(x)= I+§

3.283. f(z) =~ 3.289. flz) =— 1+ >
3 ¥ =1
3.284. fz)=2" —22"- 3 3.290. f(x) =" =
i
3.285. flz)=32" —52* +2 3.291. f(x) ‘/z 3
3.286. flx)=2* + 27+ 1 3.292. f(z) =2 zyz 1121
3,287 f(#) = et 3.293. f(x)—

I
T+ 4x 5 £ =1’

ExcTpemymu dynxuii

Osznavennsn. Touxa x, i3 obaacmi susnavenns dynxyii f na—
3UBAEMBCS MOUKOIO MIMIMYMY (MaxcuMymry) uiei Pyuxyii,

AKWO icuye maxuii d—okia (T, — & T, + ) mouKu T,, wjo 0as
BCIT T=XT, i3 Y020 0KOAY BUKOHYEMBCA HePiBHICTL
f@)> fla,) (fiz) < flz,)).

Teopema 1 (Pepma). xwo mowka x, € MOUKOI0 MINIMYMY €GO
waxeusmymy das dywcuii fi 8 itk mowyi icnye noxiona, mo
noxiona danoi hynxuii dopisnoe nywo: f'(x,)=0.

15t ymoBa € HeobXiHOo0. IHIIMMY CIOBaMM, TOUKA eKCTpe —
MyMy € KPUTHHHOIO TOYKOK), aje He HaBnaku. Hanpuxmaz,
Touka 0 € KpUTHUHOI 1A yHKNil y =2, IpoTe BoHa He &
TOYKOIO eKCTPEMYyMY.

Haerynna Teopema J1a6 MOKIMBICTb BUSHAYHUTH, 91 € KPY —
TUYHA TOUKA TOUKOI0 EKCTEMYMY.
Teopema 2. xwo dynxuyis f nenepepena 8 mouyi x,, f'(x)>0
(f' (x) < 0) na inmepsaai (a; x,) i (f (x) > 0) na inmepsaai (x,; b),
MO MOUKA X, € MOUKOIO MAKCUMYMY (Mininymy) Pyrryii f.

I1s ymOBa € I0CTaTHLO.
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-~ Kputnuni Toukn ¢ysKiii

f'(x)=0
< f'(x) e icHye

a & L ay | b
of xn(-—a % x,,7+6 o[ x,}Y_é B
flxg) < f(x) flx,) = fix)
f'(x)<0ma (g x,) f!(x)>0na (@ z,)
f'(@)>0ma (x,;b) f!(x) < 0ma (x,;b)
&, — TOYKa MiHiMyMmy &, — TOYKa MaKCUMyMy
I cnocib.
l_, Ekcremymn
I'(2,)=0 ] I (%) =0
1"(x,) >0 f"(,) <0

Teopema 3. fAxwo 8 mowyi x, f'(x,)=0i f''(x,)) >0,mox, —
mowKa mininysy 0an Pywiyii f(z). Scwo f (2,) =01 f''(x,) <0,
MO T, € MOUKOI MAKCUMYMY.

Ilio Teopemy HasMBalTL 0PYz010 0OCMAMHBOW YMOBOIO
excmpemymy.
= 0
KpuTHYHI TOUKK hyHKUIT, MaKCUMYMM | MiHimyMK

3.294. BuaiiTy KPUTHIHI TOUKK DYHKIII:
a) f(x)=2—3x + 5% 8) flx)=x—2sinx;
s
6) f(x)=4+ cos 2z; 2 fla)=dw ~ -
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3.295. BHaiiTn TOYKM MiHIMYMIB i MaKCMMYMiB:
a) flx)=—a’ +122+7; 8) flx) =2x° + 3z* - 5;
6) fx)=—a* + 82* + 1, z)f(z):%z"—xf

3ualiTy exerpeMymu hyHKILI:

3.296.y =2x" —
3.297.y =22° —6x*— 18z + 7.
32 44z + 4

3298, y=——7———.
& a

3.299. y ={/x* —3x* +8.
3.300.y = —22' —8x* +9.
3301y =

3.302.y=sin*x —cos x.
3.303. y=10cos x + sin 2x — 6.

I ITpasunro das docaidwenns Pynwyii na excmpemym
3a GONOM02070 NEPULOT NOTIONHOT
1. Buaiiy [ (x).
2. 3Haiin Bei KpyrnuHi rouky (f (z) =0abo f!(x) e icaye).
3. PosmicTuTy IX Ha KOOpAMHATHIN NPAMiii HA JAHOMY Bifipis —
Ky [a; bl

fogigoBui BinAin

HeobxiaHa ymoRa ekcTpemymy

Axuwo yrkuin f(x) Mac excTpemym X = X,, T0 OXiaHa B WK ToqUi
ROPIBHIOE HyJ1i0 @60 30BCiM He iCHYE.

13 UbOro BUMMUBAE, O TOYKM eKCTeMyMy hyHKUIT NOTPIGHO wykaTi
TiNbKYW cepen Tux, B AKKX ii noxiaHa I‘(x) ROPIBHIOE HYNIO 260 He iCHYe.

BxasaHa o3Haka eKCTpeMyma € TinbKi HeobxigHoIo yMOBOIo, ane He
[0CTAaTHBOIO. TOMY KOXHY I3 LIX KPUTUHHUX TOYOK HEOGXIAHO OKpemo
pocnigxysaru.
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4. BeepeiMHI KOJKHOTO IPOMIKKY 3HAKOCTANOCTI B3HTH
6ynn—sIKy TOUKY i 3HAHTY 3HAK Nepiiiol NOXiAHOT B 11ii TouL.
5. fkuto 3nakm f'(x) B BOX cycijuix iHTepsanax pissi, To
eKCTPeMyM €

[+]=[=] [==Tets]
max

fAKUI0 3HAK B ZBOX CycCifHiX iHTepsasax sbepiracrhes, To
EKCTPeMyMy B KPUTHHHI TOUIIL, 1110 PO3IISAACTLCH, HEMAG.

6. 3maiiTi 3HaveHHA YHKOIT B ToYUi, g6 BOHAa poCHTAC
eKCTPeMYMY (eKeTpeMadibHi 3HaueH s (hyHKI).

min

1I. ITpasuno 0as docaidacenns dynicyii na excmpenyr
3a 00NOM02010 OPY20i NOXTIONOT
1. Buanmy f'(x).
2. Posp’sizatv piBEARHESA f'(T) =
3. Buaiity ["(x).
4. Nocnigntn 3uak [(x) AN KOKHOLO KOPeHS DiBHAHHA

@)=

FAKINO AT TOMKH 1

(@120, 108 Siaral;ro B
Hiit MigiMym Hifl MaKenmys

(Ao B TOYI, 0 pOJI‘JI){AZ\GTbL}!] (@) =0, ro gocaipeH —
H$1 IPOBOZIMMO 3a TIpaBmJIoM I).

Caig mam’siraTn:

s Makeumym (minimym) He ¢ ofiop’nskoso HaiGiabinm
(HaliMEHIUMM) 3HAYEHHAM, AKe UPUIAMACTLCsS QYHKIIGCIO.
30BHi OKOJly TOYKM &, yHKLis Moxke Habysatu Giabiii
(MenIi) 3HaYeHHsA, HI3K B 1l TOuIL.

2. DyHRIiA MOXKe MATH JIeK/IbKa MaKCUMyMiB i MiHiMymin

3.®yHKUiA, BUHAYEHA HA BiApisKy, MOMKe HOCHATHYTH
EKCTPEMYMY TIJIbKM Yy BHYTPIIIHIX TOMKAX LLOTO IPOMIKKY.
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OnycknicTs hyHKuii

OsHavenns.

1. Tpadik dyHKILIT TOBEPHYTHI OMYCKJIICTIO BHU3, SKIIO TPa —
ik posmimennii Buile JJOTHYHOI, IPOBeZieHOI B

Bynb—akiii Touli rpacgika. B nmpomy Bunajaky

(DYHKIUEIO HAZMBAOTE B2HYMOIO.

2. Tpadik chyHKIIII OBEPHYTHIT OMYKJIICTIO BLOPY,

akiio rpacdik posMillleHnii HUXK4Ye AOTHYHOIL, A
nposezieHol B By —AKiii Touni rpadgika. B npomy

BUNAZKY (YHKITI0 HAWRAKOTH ONYKA010.

TTousrrs onycernocTi (hyHKIT 1311 BUKOPUCTOBYETLCS IJIsA
nobynosy rpacikis.

1——— DyHKiA —1

Brayra onykaa
i A
() >0 [ f(@)<0

Touka neperity BiLIIAEC ONYKIY ALY Biff BTHYTOL:
To4ky HeperuHy MoTpPidHO LUIYKaTH cepej

KPUTHYHIX TOYOK JAPYTOT0 PAKY

7 8

ftx)=0 f'(x) He icnye
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Jlas BU3HAUEHHA MOYOK Nepezuny KPUBoi nompibno
BUZHAYUMU BCT KPUMUUHT MOUKU OPY2020 POOY
i pogeasnymu 3naxu [ () 8 xowrouy inmepsaai,
Ha AKi i MouKu Aiasimy 062aCMb BUIHAUEHHA PYynKuil.

v ¥
f"(x) B cycinuix f"() B cycipmix
inrepBanax pizHi iHTepBanax OnHAKOBI
¥ ¥

B KPUTMYHMX TodKax [T
POy, 1110 PO3ITAAAIOTHCS,
TOURU NepernHy Hemac

KPUTUHHI TOYRM
neperuny IT pony

Tpuxnan 3.304. 3uaiitu iHTepBasu onykmocti dpyHkItii i

BrHYTOCTi Ta TOMKY MepernHy dyHKUil y =5a® + 162 — 4.

Poss’sizanns. Obnacts icnyBanHa dyBKil (— oo; o).
y'=10x+16; y"=10>0.

Ockimbky y” >0 npu 6yis—siKoMy 3Ha4YeHH| T, TO KpuBa
BrHyTa Ha iHTepBadli (— o0; o¢). ToHOK NeperuHy Hemae.
Mpuxanag 3.305. 3najiTy inTepBany onyKJaoCTi i BIHYTOCTI Ta
TOUKM NeperuHy rpacdika dyskuil y = — 3x* 4 4z - 7.
Poze’sazanns. Obnacts icHyBaHHs GYHKILT (— oc; ~0).

. y'=—6x+44, y"=—6<0.

Kpusa onyksa Ha iHTepsai (— 0o; o0). TOHOK nepernHy Hemac.
TIpuknax 3.306. 3HajiTvi TOUKY NeperuHy Ta iHTepBam oryK
Jioeri 1 BrEyTOCTI KpUBOi Y =" — 1227 + 8 + 3.

Poss’sizanns. Obnactb icHyBaHHS (OYHKIII (— o0; 00).
y'=32" —24x + 8, y' =6z 24

3HaiizileMo KPUTUIHY TOUKY APYToro po—

Ty y’.’:(}, 6r-24=0; x=4. Maemo xBa l
inTepBay (— oo; 4) i (4; 00). :: *

TIpu by ap—sKoMy X MaeMo i3 nepmioro inrepsaay y” < 0, i3
Apyroro y” >0, a Tomy Touka 3 abeipcol x =4 TOYKA
neperyuHy. B nepruomy inTepsadi y” <0 — gyra kpusol onyk.a,
a B apyromy y” >0 — ayra KpuBoi BrHyTa. KoopiuHaTH TOUKH

aesEea ey P8 BB
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3.307. 3HaiiTH IPOMIXKKY OITyKJIOCTI, BrHYTOCTi i TOUKY nepe—
tuhy rpadika pyHKUil:
1) y=sinz,z€[0; 2x];

2 y=1 ze(000);

3)y=a",z€R;

Li
3/

= LR
4)yAtg:c,ar€{ 7

5)y=a",x€R,a>0a=1;
6) y=log, z,x€(0;),a>1;
7)y=z"",xcRneN;

8) y=+z,x€[0;00);
9)y=z+%,xe(0;oo);

10)y=="—32" +2,z€R;
11)y:,/1v2+1/10—z,.26[2;10];
12) y=alnx,x€(0;00);

13)y=—"

Tt

x€R;

14)y=2"+2",z€R;

z-3 .
x+3

15)y =
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AcumntoTy

-

BepTHUKaJbHa TOPU3OHTAaJIbHa TroxmJia
; y=kx+b
npuz —a rlg{n)f(r):b T T L
f(z) =00 . 282
Mm A=) =b | o= tim () - ka)

Catizi BiAMITHTY, IO TOXMII aCHMITTOTH iCHYIOTb Y TOMY BY —
nazKy, Koa obuBi rpaHuIli MaloTh CKiHYeHH] 3HaYeHH.

Ipugnax 3.308. 3uaiity acumnToTy rpadika dyHKIil

Posg’sazanns. 1) 3HAXOAMMO rOPUZ0HTAIbLH] aCUMITOTH:

lim
i g

2

2__0i lim
T

TopuzoHTambHA acuMITOTA OfHa: (Bick Ox).

2) 3HAXOAMMO BepTMKAJbHI acHMMITOTH: Y — 00 HPHU
ot —d=07,=22,——2

3) IToxXmyIoi acCHMITOTH HEMAE.
x'4+1
20 +3

Po3zg’asanns. 1) TOPU3OHTANBLHNX aCUMIITOT HEMae.

Ipukaan 3.309. 3HaiiT acuMIITOT™M KpPUBOT Y —

2) OcKinbEM y HeOBMEKeHO 3pOcTac, KO T — — g,'ro MaemMo

BepTUKAJLHY acumuTory. Ii piBHmHEA 2 = — g
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3) BusHauMMO NoXmJji acMMOTOTH, PIBHAHHA AKMX Mae
BUrAAR y = kx + b, a k i b Bu3HaUaOTHEA 32 PopMyIaMHU
x+1

o S
2z’ +3z 2

3.310. 3raiiTy acuMITOTH (YHKIIT:
241,
-4’

Ny= T y=tgx+ctgx;

s)y=(‘,05"t;

9) y=Incos z;

r—2

10)y=

x* -1

1) y=

=2 —oatliia ae <
e 12) y=2x* —3x* =z’ +Tr—-1

6)y=

Hai6inbwe i HaiimeHwe 3HauenHA MYHKUIT Ha BiApisKy

Ao dynkuis f(x) HenepeppHa Ha Bimpisky [a;b] To Ha
IBOMY BIfIPi3Ky 3aBXKIM ¢ TOUKM, B IKMX BOHA HabyBac Haii—
6inbIrIoro i Hal/iMeHIIOTo 3HAYEHHS.

1Iux 3HaueHb (YHKIA focATac abo B KPUTHIHUX TOUKAX,
abo Ha KiHUAX Bigpiska [a; b

Il[o6 BusHaumTy Haibinbure i HaliMeHIlle 3HaYEHHH
dbynxnii Ha BipisKy, HeobXiaHO:

1. BusHaunTyt KpUTHUHI TOUKM PYHKLIT;

2, ObumcuTy 3HaYeHHA QYHKILI B KDUTUIHMX TOUKaX 1 Ha
KIHIAX BifpisKa [a; bf;
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3. Halibismb1nte i3 ofilep>kaHMX 3HaveHs i Gyne HaibimbImM, a
HaliMeHIlle — HaliMeHIIIMM 3Ha4YeHHAM (hyHKIII Ha BijpisKy [a; bl

Hpuknag 3. 311 3HaiiT1 Haibidblue i HaliMeHIIe 3HAYeHHs

dysKLii f(r)= :t ‘g ¥ —gx + 2 Ha BifIpi3Ky [—2; 4].

Po38’A3auHsR. f’(a:)::rJ —2x’ —3x. 3HaXONMMO KPUTUYHI
Toukn. f'(x)=0 npu &’ —2z* —3x=0, x (x* —2x —3)=0. Toxi

3HAXOAMMO 3HAUYeHHA YHKIII B KOXHI i3 xpermHux TOYOK i

Ha KiHIAX flaHoro Bizpizka: f(0)=2, f(fl)flﬁ, fB)=-9 %

1 1
—2)=5%, f(@)=—1=.
f=2)=53, 14 3
Bubpapiy i3 oflepxRaHMx o' ATH Yuces Haibisbiue i Hadi—
MeHIITe, Ma6MO

1

BigmoBias: ulxazx”f(.r) f(=2)= 5%, §
_min, f@)=f@)=-95

Tpuxnan 3.312. 3HaiiTi NPOMIXKKM MOHOTOHHOCTI i eKcTpe—
MyMy pyHKI:
-1 ,_2('-1),

VY=Y e
. (—o0;—1) -1 (-1;1) h (1; 00)
y'(x) + 0 — 0 +
y(zj ” max ~ min ”
0 0

2 =3?J;%’ I(r +4‘ZI)’ ;

T |30 =3 =3 (=3 -2)| (-2 -1| -1 | (-Loo)
y' (@) — 0 s i 0 -
y(x) *- min ” - max ~

Tpuknan 3.313. IIpn AruX AificHNX = DYHKIIA, 3a/1aHa piB—
2=1 , IpUiMa€ HajiMeHIIIe 3HaYeHHA?
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Posa'sisanns. D(y)= R,

o ()= 2=t 9@ e
2-x*-4
i *43;2' lim_y=0. .

Ckaraziemo Tab I MOHOTOHHOCTI i eKeTpeMyMiB yHKI.

x Y y
V13
FRp S eores i ”
1-413
i .8 0 max
s .
0 min
14413,
R th i

OueBuIHO, B laHOMY BMIAJKy eKCTpeMallbHi TOYKM €
OJIHOYACHO TOYKaMM, Jie (DYHKIIifA JOCATaE HAMMEeHIIOTO i Hali—
6iabIIOro 3HAUeHL BINOBIAHO.

3.314. 3naiiTu Haiibisbie | HaliMeHIIe 3HaYeHHA QYHKILI:
1) fx)=a' — 152" — 6z + 1 Ha Bigpisky [-2; 0);

+ 3 + 2 Ha BiApisKy [2; 5];

' + 162" Ha Biapisky [-3; 1];

+ 8r — 2 Ha Binpizky [—1; 1];

+ a* + 11a sigpizky [-3; —1];

* —32° + 3 + 2 Ha Binpisky [2; 2];
T
B
8)y=x-32"+3 x€[-1:2];
9)y=3x"+4x" + L, xe[-2;1];

9
7) y == + = Ha Binpisky [1; 6];
A
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10)y=2°—a* +x+2x€[-1:1];
1)y =z* -2 +5,z€[-2;2];
lZ)y:x+2J;,xé[0;4l;

13)y =x* —5x* +52° + Lxe[-1;2];
14)y=a’ —32* +6z-2z€[-1;1];

15) y =y100—z*,z €[~ 6; 8];

2

1s)g=1—;%,ze[o; AT
3.315. Buajimy HaibinbIIIe | HajiMeHIe 3HaUeHHA (yHKIL:
~ 1)y =3z = 2/ Ha BinpisKy [0; 4];

2) y=4z® —27z* + 24z — 6 ua sinpisky [0; 2);

3) y =z° — 9x Ha Biapisky [1;2;

4)y == —3x° — 9z Ha BigpisKy [—4; 5 3

5)y =a' — 8z’ — 9Ha Binpisky [-1; 3];

6)y =——rr
)y x +

7 Ha Bigpizky [—4; 0];

7) y=a —In x Ha BifPi3Ky %;e;

8) y=cos’  — sin x Ha BigpisKy [0; .

TekcToBi 3ajja4i Ha eXCTPEMYM

TIpy po3s’si3yBaHHI 3a/[a4 Ha €KCTPEMyM HeobXiHo 10T —
PUMYBATHCh TaKOTO MIaHy:

1) BuGpaty He3ajiexkHy 3MiHHY 1 BCTAHOBUTH obnactb il
3MiHN;

2) BMpasnTH BeJUUUHY, SKY JiocatiiKy€EMo depe3 BUOpaHy
Enaa.ue¥my 3MiHHY;

3) posB’AsaTy 3a/jady HA €KCTPEMYM.

YacTo i3 yMOBM 3ajadl BMILIMBaE, MO icHyE eKcTpemyM
[eBHOrO BWY (Hanpuknaj Makciumym). Tomy HacTo He mOT—
PibHO crerniaJbHOro ACCIIPKCHH TTOBEIHKY YHKIIIT B KPU—
TUYHUX TOUKAX.

Tipuxnax 3.316. ABromo6isb iie i3 nyHKTY A B nyskT B. Bix
IyHKTY A JI0 IyHKTY C, AIKuit posMilenui Mizx AiB,Biniges
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104aTKOBOK MIBWAKicTIO 60 KM/4. B nyskri C Bin 3meHmIye
CBOK WIBMAKiCTE Ha @ KM/4 (0<a <60) i 3 nicio mBuAKicTIO

ine % maxy CB. Peuity 1 muisaxy CB BiH ifie i3 IBMKiCTIO,
fAKa Ha 3a (kM/49) Ginbiua, HixX MOYATKOBA. ITpyu Aaxomy 38a—
4yeHHi a apToMobiae AKHAMIIBNIIE Npoie msax Bix A go B?

Poszg’sizanns. 3riHO 3 yMOBOK 3ajla4i 3HAXOAMMO, 10 32—
raJibHuii 4ac pyxy aB’roMoﬁim iz nynKkTy A B niyBKTY B
§. 1 €B 3 ScB

ta)=— T Fy 8 Bt
@)= AC+4 B0-a 4603

1 1
60—-a) (20+a
(t'(@)=0) ¢ (@=20).
IlepekoHaiiTech caMoCTiiHO, 1110 a =20 — TOYKa HaliMeH—
110ro 3Ha4eHHs yHKIl t(a).
BignoBian: a =20 (km/rox).
Hpuknag 3.317. ersepmnit wjeH apudmernyHoi nporpecii
nopisnioe 4. ITpy sxomy 3navenHi pisanii niei nporpecii cyma
nomapHux JIoGyTKIiB MmepimMx TPLOX ujieHiB mporpecii Gyge
HajiMen11010?
Poss’sazannsa. Hexai a,=a, a,=a+d, a, =a+2d, a,=
=a+ 3d =4. Maemo S=a,a, +a,a, +a,a, =a(a+d)+
+(a+d)(a+2d)+ (@ +2d)a=3a" + 6ad + 2d°.
OpniepakyeMo Taky sajavy. 3HaiiTH HaliMeHIle 3HAYEHHS
dyukuii S(d)=3a* + 6ad + 2d* npn ymoBi, 1m0 (a + 3d = 4) ¢
< (a=4-3d). Toni S(d) =3 (4—3d)* +
+6(4—3d)d + 2d* =11d* — 48d + 48

S'(d)=22d —48. (S'(d)= 0)@[11 2=

1
t'(a)==CB
@=3

I3 amicry samavi BunimMBae, 10 [ TOYKA HAWMEHIIOTO
3HaYeHHs yHKIL

BiznoBias: d:2%4
Hpukaan 3.318. JlosxkuHa BucoTy KoHyca H, paziiye ocHoBM —

R. B kosyc BnucaHwmii Luiisap. 3HaiTi posmipy muIiHADPA,
AKNI Mae HaibiabLly mioily 6iuHOi MoBepxHi.
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Posg’azanus.
Sy =2nrh, (1)

i

e rih — BixnosigHO pajliyc OCHOBH i

BUCOTa IMJiHApA. T ;é NP, h=PL.

Hexait NP =2 =2r;

NP _CO,
CAB |2 =—L
(ACNP o ACAB >(

A MO LB

_H-PL g A
AR ]:[PL~2R(AR 2) h].

Tenep i3 popmys (1) ofepxyemo

Squ=S (@) =2 %(212 e n[fo =

IR

(S/@=0) = (@=R)abor =1 R

Hpnubomyh:éﬂ
Bition i =R a2y
¢ r=IRh=3H

Tpuiag 3.319. Buajitn pajiyc ocHOBI puiBzpa, AKUi Mae
npu gaHoMy 06'eMi V HaliMeHIIly [OBHY HOBEPXHIO.
Pozg’azanus. V=mnr'H, e r i H — sinosiiHo pajiyc OCHOBM 1
BUCOTA IATIHAPA.

s, =27 (r+ H):Zmlr v Vj};sm,
nr
e e (L RE | M
ot 2n

Tipuxaan 3.320. Inoma cdepu J0PiBHIOG 27 fika BUCOTA 1M —
Jiisypa HabiJIBIIOro 06’EMY, BIMCAHOTO B IHO cdpepy?

Posg’szanns. Inoma cdepy JIOPIBHIOG 4nR*, ne R — pagiyc
ccpepu. 3a ymomoio (4nR? :zw:,{R! :T‘. Hexait r i H —
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BignoBizHO pajiyc ocHoBu i Bucora muainzgpa. Toxi
27-H*
4

2
Ye=riii= ¥-H=V(H), :

V' (H) :g ©27-3HY), (V'(H)=0)=(H=3).

Bnpasu

3.321. Ynucno 18 poszburty Ha ABa JAomaHKM, 1106 cyma ix
KBajaparis Oysa HaitmMerIua.

3.322. Jlare lofaTHe YUCIO @ PO3KJIACTY HA /[BA JIOAAHKK TaK,
1106 ixX 06y TOK 6yB HaliblIbIIAM.

3.323. 3maiiTn 4ncso, AKe rMepesuiilyBaJo 6 cBiit KBagpaT Ha
MakKCuMaJibHe 3Ha4YeHHSA.

3.324. 3HaiiTH IOBXKUHKM CTOPiH IPAMOKYTHUKA 3 IIEPUMETPOM
72 e, AR Mae HaRGiNbIITY TIOLLLY.

3.325. fIke loiaTHe YMCHIO P JofaBaHH] 0 06ePHEHOT0 oMy
4uuca fiae HajimeHuly cymy?

3.326. Yucao 180 pozbuty Ha Tpy ZOAaHKM Tak, 1106 ABa i3 Hux
BigHOCHIIMCE, AIK 1 : 2, a 106y TOK TPHOX NofaHKiB 6yB Hail6iIs —
MM,

3.327. Kycoxk zipory faHoi foBxuey | 3irHyTH Y BUTIAA] Dpa—
MOKYyTHMKA TaK, 11106 1I011a ocTaHHbOTO Gysa Haibiibiiow.

3.328. JIpiT, sIkuit Mae ioBxuuy 1, pospizaty Ha 1Bi yacTuHM, i3
FAKMX OfiHy NOTpi6HO 3irHyTH B KOJIO, a APYTY — B KBagpart Ak
HeobXiHo itoro pospizaTy, 11106 cyma muromy Kpyra i KBagpara
byJia HaiiMeHII1050?

3.329. B xpyr AKOro pajiiyca MOXKHa BIIVICATH IPAMOKYTHUK
Haib1IBII0] 011 3 TTepUMeTpoM, 110 ZOPiBHIOE 56 cM?
3.330. Cepen piBHOGeIpeHUX TPUKYTHUKIB 3 AaHOW GiuHOWO
CTOPOHOIO @ BKa3aTil TPUKYTHUK HaibiIb1II01 Mo,

3.331. Ha xomni paziyca R fano Touky A. IlpoBectu xopay BC

TapaJieJbHO IOTUYHIN B TO4IIi A TaK, 1100 I101a TPUKYTHUKA
ABC 6yna Haibinsmoz.
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3.332. Axvm noBuHeH 6yTH KyT IIPK BepIlMHI piBHOBEPEeHOT0
TPUKYTHMKa 3azaHol norii, mo6 pajiyc BmmMcaHoro B Hei
TPUKYTHMUK KpyTa 6yB Haiibimsumm?

3.333. CraTys BUCOTOIO 4 M CTOITh Ha TIOCTAMEHTI, BUCOTA AKO —
ro 5,6 m. Ha sKiit Bificrani noBured craTy criocrepiradg, pier
AKOro (1o piBHA oweit) 1,6 M, 11106 HaunTy craryio mix Hail—
Glabmmm KyTom?

3.334. B miBKpyT BIMCAaHA TPATIEIisi, OCHOBOI) AKOI € iamerp
niBkpyra. BusHaunTy KyT Tpaneitii Tak, 1106 mioia tpaneii
6Gyaa HaiiGirbII00?

3.335. kit i3 UPAMOKYTHUX TPUKYTHMKIB i3 JlaHUM 11epu—
MerpoM 2p Mae Haibigbiy mnoniy?

3.336. [ToTpiGHO BUTOTOBUTY 3aKPUTHII HILMK, [LIOIIA OCHOBA
sKoro 1 m’. Cyma fiozku Beix pebep nosuuna 6yTy pisxa 20 v.
3HaiiTH po3Mipy AIMKa, IPU AKAX IJOIla oro moBepxHi
HajibimbIIa.

3.337. IToTpi6HO BUTOTOBUTH ATIWK 3 KPUILKOK, 06'eM AKOTO
6yB 6u piBEMI 72 M, TpUYOMY CTOPOHM OCHOBM BiTHOCHIINCH
6u sk 1 : 2. Ki noBuHHI 6yTy po3Mipy Beix cTopil, 1106 nosHa
TIoBepXHS GyJia HAMEHIII0K0?

3.338. ITorpi6HO BMroTOBMTM KOHiYHY JNijiKy 3 TBipHOIO
1=20 cm. SIKoro oBMHHa 6yTH BrcoTa iKY, 1106 ii 06'em OyB
Haibinbmmm?

3.339. 3HalTH BUCOTY NPAMOIO KPYrOBOrO KOHyca HaliMeH —
I0T0 06’€My, OTIMCaHOTO HABKOXC Ky pajiyca R.

3.340. fxoio moBuHHA 6yTH BUcOTa KOHYCA, BIMCAHOTO B KYJIHO
Ppaziyca R a4 Toro, 11106 joro 6iuna nosepxHsa OyJia Haiblnn —
wor?

3.341. Iz mCiX TPMKYTHMKIB, y SKMX CyMa OCHOBM i BHUCOTH
JOPiBHIOE @ 3HAWTY TOM, y AKOTC Haiblabia mona?

3.342. HaBKOJIO IaHOT'0 LAJTiH/TD 2 OMMCATY KOHYC HallMeHLIoTo
06’emy (ILIT0ILL OCHOB HMIIHApPa i KOHyCa CHiBIafaloTh).

3.343. 3naiiTy criBBifHOMERHA MiXK paziycom R i Bucorow H
IAIHAPa, AKMIA Mac Npu jaHoMy 06’'éMy HaliMeHIy IOBHY
TIOBEPXHIO.
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3.344. BuzHaunTy BiJHOIIEHHS BMCOTM KOHIYHOro matpa jio
pajiiyca OCHOBM 3a yMOBOIO, 1110 #i0oro GiuHa 1OBEPXHS Hai—
MeHIlla IIpu laHii BMicTMMOCTI.

3.345. B kyo BrivcaHuMit AP Halibiabmoro 06’emy. Bus—
HauMTH BiiHOIIEHHA 06’6My Ky o 06’emy paninapa.  ~
3.346. fruit i3 nuTiEAPIB 3 KaHMM 06’€MOM Mae HaliMeHIIy
NOBHY IOBEPXHIO?

3.347. Biik puTuii 2kepcTaAHMIA 6ak 3 KBaIPaTHOK OCHOBOIO 10 —
BUHeH BMiulyBaTu V jitTpie. Ilpu sxwuit poamipax Ha
BUroToBJIeHHA Gaka NOTPibHO HajiMeHNTy KiJLKICTL XKepeTi?
3.348. O6’em mpaBWJIbHOI TPUKYTHOI NpPU3MM JOpiBHIOE V.
ko010 noBMHHA GyTH CTOPOHA OCHOBHM, 1106 IOBHA NOBEPXHA
npusmy Gyna HalfiMeHII0i0?

3.349. 3maiitu Bucory mMIiHApa Hakbinbmoro ob'emy, skwmit
MOZKHA BITMCATH B KYJIIO pafiiyca R.

3.350. ITpyu AKMUX 3HAUEHHSAX a CyMa KBa/[paTiB KOpeHiB piB—
HAHHA X' +ax+a—2=0 Gyne HaliMeH111010?

3.351. TIlpy AKuUX AiiCHMX 3HAYEHHAX M CyMa KBajparis
KopeHiB piBHsHHA 27 — ma + m — 1=06yze HaliMen11010?
3.352. ITpn AKomy 3HaA9eHHI m cyma KBaJ|paTiB KopeHiB piB—
HAHHA 2° + (m — 2) & — (m + 3) = 0 6yze HaliMeHIII00?

3.353. Hexaijt x, i &, — TOYRM eKcTpeMyMiB GyHRNIT
fle)=—2a" +3max* —6@m* —3m —1)x—5.. IIpu Axomy m
BUpas x} + x, Mac Haiiblabile 3HaueHHA?

3.354. Hanucaru pis
y=(a' + 1) (x —2) B Tourax

HHA JAOTHMYHUX [0 KPHBOI
KCTPEMYMIB.

No6ynosa rpadina dynkuil

ITo6ynosi rpacika 3a A0NOMOror MOXifHOI Nepenye 1oc—
JlijpKeHHs GyHKI 110 3arabHil cxemi.

1. O61acrs Bu3Havenns dynknii (Beprukansui acumnrory).

2. IlapHicTs.

3. HepiogmunicTs.

4. Kopesi i npomMizKn 3HaK0CTANOCTI.

5. MOHOTOHHICTD | eKCTpeMyMM.
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6. OnyxaicTs.
7. oxmai acumuroT.

8. TabamyKa OKPEeMMX 3HAYUCHD.
Hocaimrry dyrxnii i nobyaysaty rpadikn:

Tpuknapn 3.355. y = + %

1) D (y) = (~ o0; N) U (0; 00). Bick Oy — BepTHKALHA aCHMITIOTa;
2) dyHKIiA HenapHa;

3) dbysKia HenepioguuHa, 60 Mac TLILKN OQHY BepTH—
KallbHy acUMIITOTY;

4) po3nozia 3HaKiB byHKIIT BuHO i3 Tabommi:

x (=000 )
Y

Kopenis nemac;
1

5) y'(x)=1 DyHKRIiA Ma€ 2 KPUTHYHL Touky & =1,
= 1. CKrafiaemo Tabanifo:

z  f-oo =1 =1 (=1;0) [ (0;1) 1 (1; 00)
y'(@) + 0 = - 0 i
y(x) - -2 ~ N 2 -~

max min

Sy = % Tipux <0 y"(x) <0 ®ynxuis onykaa, npu x >0

y"(zp> 0, qgymxnia Brayra. Caagacmo Tabaniyo.

il (o 0) (¢ )
y"(x) = B
y (x) n U

7) byHKIiA MaE IOXIILY acUMIITATY § =}
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8)
i i 2 3 4
£ 2
1
I I
Bukopucrosyioun Bei

oniepaHi faHi, Gysyemo rpa—
ik (puc. 3.1).

3ayBaXk1MO, 1110 He 3aBX —
IV TIYHKTM 3arajibHOI cxemmu
TIOBMHHI CHiflyBaT B TaKOMY
TOPSZKY, SIK M BKa3aJIn.
pusnag 3.356.

f@)=x* —32* +2.

1) D(f(z))=R.

2) fea)=—xt —3x" +2

PyHKIiA He € HI mapHoI0,
Hi HeNapHoIO;

3) dynxuisa HenepiomyHa;

4) f(@) = (@ — 1) (@* — 2 —2).

1,:1««/?_’,1., =1+43;

Pue. 3.1

DyHKINA Ma€ 3 KOpers: T, =1,

(00 | y_5 |A-3; G+ |5, 5 la+5
=i 1-48 3 1 B +43 L
Y - 0 + 0 — 0 +

ToURM: T =0, =2;

5) f'(x)=3x" —6x =3z (x—

2). PyHKIiA Mac 2 KPUTHYHI

z (= 00:0) 0 (0;2) (2 00)

y'(x) + 0 +

y(@) ol - ~ -2 -~
max min

6) f"(x)=6x —6=6(x—1)
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z —o0;1) 1 (1 0)
y"(x) = 0 +
TouKa
y (@) n ety u

7) acumnroT Hemac;
8)

z| -171-s8] 0 | 1 | 2 [1+48] 3
| e [ I e e

Tpadix ¢ynrmii 306paxenuit
Ha puc. 3.2.
Tpuknan 3.357.

y=+z+ Ji—zx.

1) D(y)=[0; 4}

2) dyskuis He € Hi mapHo, Hi
HenapHoIo;

3) dyuknia HenepiognyHa;

4) dyuruia gogatHa Ha Beiit Puc. 3.2
obJyracTi BU3HaYeHHS;

8 (@)=5 g W @ =0 & (AT =) &

== o
< Senay SHr=2);
z (0;2) 2 (24
y' (@) i 0 =
Z (x) ” 2V2 ~
= max

-1 1
)= - y"(@)<0 0:4).
IS 2(471)‘/E,y(1)< npu z € (0;4)

DYHKIIA ONyKJa;
7) acummTor HeMmag;
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z 0 1 2
y@) | 2 |1+43] 242 |1+48] 0

Tpadik dysknii 306paxe- vk
HM Ha puc. 3.3. 3

Hpuxnax 3.358. y = 1 : 2&7\
zlna 2 1

1) D(y)= (%) U (3 o). |
Ipsmi =0, x=1 — BepTH— :
KaJIbHI aCHMITTOTH; B |
2) dyHKIIiA He € Hi MapHOIO, 0O 1 '2 "8 4 x
HI Hel[lapHoI0;
3) dyHKnia HenepioaMYHa;

4)
x (0;1) (1; o0)
y - +
=(nz41)
5y =—3—
VY =—
it ol I
z 0,;] = [E’l} (1; c0)
y'(x) = 0 = =
y(@) Z —e = )
max
Icrye ofHa KPUTHYHA TOYKA L = %.
s)y/r:—11n21+211n1(].n2+1)" =
xbintz
:xlnr(2(1n1+1)“—lnx):zlnx(Z(lnzz+31nz+2)
x* infa zt it &

y"(@)<0nmpuxe(0;1) , y"(x)>0mpuxe(l; );
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z ;1) (1; )
y"(®) = +
Y (x) n U
7) lim y=0. dyHKIisg Mac FOPU3OHTAILHY ACUMIITOTY —
Bick Oz.
8)
RS U T T
z 5 > 5 1, 2 3

y |=-3,1 —e |=-57| =1,6 | =0,7 | =0,33

Tpadik dynkmnii so6paxerno Ha puc. 3.4.

Tpuxrnan 3.359.y = (x — 1) e*. L/
1) D(y)=R; |
2) PyHKuis He € Hi HapHOWO, HI | !

HEIIapHOIO; o|1 }1 288 x
3) yHKIiA HerepioguyHa; 5 l\
4) |
iy :
z o] 1 ](1) i
|
Y = 0 + ‘I
5) iD= (ael) e = Puc. 3.4
o (= 00; 0) 0 (0; oc)
y'(@) = 0 4
y(x) = -1 bl

min

4 '
6) y"(x)=e + xe* =(x +1)e”;

2 (—o0; —1) —1 (=1; 00)
y'(x) = 0 e
TOYKA
y@ & Leperuty &
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7) lim y =0 PyHKIis M6 FOPU30HTAIILHY aCHMITOTY Ha

— o0 — Bice Ox;
8)
& -2 =1 0 1 2
y |=-04a|l=-07] =1 0 ~73

T'padik 306pazkennit Ha puc. 3.5.
TIpuxmnaz 3.360.
y=2sinx —sin 2x.
1)D(y)=FR;
2) y(—x)=2sin (—x)—
—sin2(-x)=-2sinx+
+ sin 2x = — y(x).
DyHKIIisl HemapHa,
3) dynkuia nepioguyHa 3 me—
pionom 2r, Tomy Gynemo nocain—
JKyBaTH 1 Ha IPOMIXKKY [0; 27,

4) y=2sin x (1—cosx);

@ 0 (0; 1) T (m;2m)| 2m

Yy 0 i 0 = 0

5) y' =2cosx —2cos 2r =2(—2cos’ x +cos x + 1) =
2(1—cos z)(2cos x4+ 1),

2n 2 4 4n 4n.
& 0 3 [?v? 3 [E‘YZ"] 2r
Yy |0 + 0 = 0 + 0
y@) | o P 33 ~ =33 ~ 0

2 2

max min

3aysaxcenns. Touxn 0 i 21 He € ToUKaMy eKcTpeMyMmiB, 60 mpn
Tepexofii Yepes I1i TOUKy NoxinHa pyHKIA He MiHA€ 3HAKa.
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8) y"(x)=—2sinx+4sin2r=2sinx (dcosx —1);

z 0 [0; arccos %] arccos% [arccos %; n] n
y'@) o it 0 & 0
y (I) TO4YKa U TO4YKa n TO4YKa
neperyuuy repernHy| neperuuy

7) acMMITOT HEMaE;
8)

x|z 2n | 3n | 5n T | 5o

x |0

el
= feola

%
g | 1 3
y(2)[0]~0,14] ~0,4|~0,87|1| ~2,6 | ~2,4 [~1,86] 0|~ —1,86|~—2,4| 0

Puc. 3.8

T'pacik 306paxkennit Ha pyuc. 3.6, KoXKHa To9Ka BUNLy x = 1k,
k € Z, e nenrpom cumerpii rpadika. Toni Heobxinso mosTopn—
TH rpadiK mepiogmaHo.
Tpmxaap 3.361. y =2cos x — cos 2x.

1)D(y)=R;

2) cpymwnis napua, 60 y(~z) = y(=);

3) dysruia nepiogmuna 3 nmepiozom 2n Jlaxi posrasHEMO
BracTuBOCTI IIpy Z € [0; 2n];

){yzﬂ, {2cos’1—2cusr—l=0,
x [0; 2] 2[0;2n)




[image: image71.jpg]No6yacsa rpaixa tynuii

2 {:r =arccos
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2n —arccos

V3

fi=
arccos
2

erc —arccos

arccos Zﬁ 3
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-

2m—arccos

5)y'=—2sinx +2sin2x =2sinx @2cosx — 1),

IR HENEEEE
y@f 0| + |0 - lo] + 1o - 0
y(x) | 1 ~bas w | =8 |sal |55 ~ i

min max min max min

7) aCMMITOT HEMAE;
8)

6) focarizpKeH s yHKI Ha BUITYKJICTE IPOBOAMTY He Gyziemo;

i 5
o & | 43

Ak
2

51

6

n 2n

1 ~14| 15

i

~—0,5

—2,2

-3 1

Tpacdik dyHKIii cuMeTpuuHMit BiiHOCHO Gyb —AKOI MpaA—
Mmoi Bujly = k. Bei jani BUKOpUCTOBYEMO AJ1st HOBY10BY Tpa —

tika (puc. 3.7).

Mpuxaay 3.362. Nocaigmn GysKio y =

ecki3 ii rpadika.

1+

=)

i nobynysaru
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Pozg’azanns. 1. O6iacTs BU3HAYEHHS — BCA YMCIOBA BiCh.

2. dynKHiA HemapHa, rpadik cUMeTPUYHMI BiTHOCHO 10—
YaTKy KOOPJMHAT.

3. PyHKIIifA HerepiofuyHa.

)
Y,
15
1
1 -fi-1 0
= X 0 I ® X 143 x
3 3 =
-3
Puc. 3.7 Prc.3.8

4.Mpnzxz<0y<0,mpunx=0y =0,npnx >0y >0.

2(1-x%
B.yl="0
Y=+
x (—o0; 1) —1 =1 1) 1 (1; )
y' (=) — 0 + 0 =
y(x) ~ 1 b 1 ~
min max

PyHKIifA crajjae Ha KOXKHOMY i3 NPOMizKKIiB (— 00; — 1],
[1; 00); 3pocTae Ha mpomixkky [—1; 1].
Youn =YD =—1 Y =y =1
w_—4x(l+ z*)3-=x*)

6.
¢ (+a)
(=b;] _ (=3 . 5 | (V5
ZclE N3 0) 0 [;¥3)| V3 55)
y'(x)| — 0 + 0 — 0 -+
TOYKA TO4Ka TouKa
y@)| n |mepe-| U |mepe—| N |mepe—| U
TUHY ruHY ruHy
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7. Tpachik Ma€ TOPU30HTAJILHY acUMIITOTY — Bick Oy.
Eckis rpadika yskuii mokasano Ha puc. 3.8.

2
Tpuxaan 3.363. Jocuiznty GyHKIIO Y =I;—2_21+2

i moby—
ZyBaTi ecKi3 il rpadika.
Pozg’azanusi.

1. ObmacTs BusHavenHs D (y) =(— og; 1) U (1; 00).

2. PyHKIiA He € Hi NapHOIO, Hi HENapHOIO.

3. dyHKIiA HenepioauiHa.

4. DPyHKIiA KopeHiB HeMag; Ipux <1 y <G npux>1y >0.

5. =2E=2
(x-1)*

z |(-00)]| © 1) 1;2) 2 (2; )
y' (x) + 0 - = 0 5
y(x) v <3 ~ ~ 2 ”

max min

DyHKIiA 3pocTac Ha KOXKHOMY i3 TPOMIXKIB (— oo; 0], [2; 0o);
crnaziae Ha KOXXHOMY i3 npoMixkis [0; 1), (15 2]. ¥, =Y(2)=2,
Yax =Y(O)=—-2.

2
6.y"'=—"—.
Ay
x (o3 1) (1; )
y"() = +
y (x) n u
_(-1p+1_ 1 . e
= == - l+x_l. xl_utnac 1_1—0, TOMY

rpadik dyHKIII Mae MOXuIy acuMOTOTY Y =& — 1. Kpim Toro,
icHye BepTyKaJsibHa acumnrora x =1 Eckia rpadika dysknii
1oKasaHo Ha puc. 3.9.
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Bnpasu
Hocaimnrn dysxnii i nobyaysaty eckizu rpadikin:
3.364. 1) flz)=z® — % z;
2) flx)=22" —92* + 122+ 6;
3) flo)=2x° + 152° + 242+ 7,
4) fla) = (=° — 120)
5) f(x)= z“ —2x* —4x+2;

6) f(z) = —*I +2z— 13

7)f(;r:]f—z -z +1;
8) flx)= ?.t’+31’—36r—5;
f(z)--z +x* 41

&3

3.365. 1) fe) =T
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3 J@-—1 4) flz)=

3.366. 1) flx)=yx—-1+9—x;
)= T2+ iz .

InTerpan i Moro 3acTocyBaHHA

Xl

INousmms nepgicnoi ma inmezpaaa

Oznavennna. Pyuxyin F nazusaemvcsa nepsicnoio na
3a0aHOMY ’npl).M,i.)K’iC’l 05 Pynryii f, axuso 0AR 8CIT T i3 Y020
nponixexy F'(x)= f(x). Muowuna nepsicrux dan Gynxuit f
HAZUBAEMBCA HEOIHAUEHUM inmezparoM B8i0 Pynxyii f i
nosuavaemuyes [‘f(r) dax.

Tabnuusi inTerpamm

sz”d:f:"l '+C,neR,n=—1

i
2.fx"dx:1n|xl+C. 4.fsinzd_r:—cosz+c.

E,Ia’dz::%JrC. 5.]‘coszdz:sinz+€.

Dopuyra Heromona —Jleiibniya
Oznavenns. Inmezpanon 8id a 0o b dynxyii f nazusaemves
npupicm nepgicroi F danoi pymxyit

[ f2)dz = £ - Fi@).

fAkio F e nepBicHa aus f Ha iHTepBaJi, AKMA MICTUTD Big—
pisox [a;b], To S = F(b) — F(a), TobT0 iHTerpas Bix Hepin'eMHOL
yHKuii € IIoma BizmoriHOI KPUBOJIHIAHOT Tpamerii.
Tpu npaBuna obuMcIeHHs iHTerpasa:
1. IuTerpyBaHus cymMu
[

J @)+ glanda :jf(x)a'.r z ]g(z)dx :

2. BuHeceHHs CTaJIoT0 MHOXKHMKA 3a 3HAaK iHTerpasa
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b b
f kf(x)de =k f f(x)dx, k — crana.

3. 3amina aminnoi 3a dopmynowo t =kx + p,k i p — crani:

]f(kz+p)&—— jyf(t)dt
a ka+ p

Tipuxnan 3.367. 3raiity nepricHi Aus bynkii f(z) =1 3 sin 3z.

Posza'nzanns. f(l—Bsin&z‘)dr:fd.t—:}fsin&rdz:
=x+cos3xr+C.

Iepesipxa. (x4 cos3z+ CY =1—3sin 3x.

Hpmumn 3.368. 3majitm nepsicmi aus $ymxnii

flx)= T—z xe(0; oo)

Poza’szanns. ff(z)d.r:«if.z":dx—fzdx:

i T
=4 FE e C
Iepesipxa. [?4/; —%x’ + C]’
Bnpasu

3.369. Jlosecty, 1110 yHKuiz F € nepsicHoio fmus dyHKii f Ha
BKa3aHOMY IIPOMIKKY:

1) Fz)=2", f(x) =52,z € (— 00; 00);

2) Flz)=x*, flx)=—3x*, x € (0; c0) ;

= 3)F(x)_—.r fl@)=2% xe(~o0; 00).

3.370:Yne (})ymu.un F nepsicrolo syt dyHKnii f Ha BKazaHoMy
npuMDKKy"

1) F(x)=3—sin 2, f(x)=cos x, x € (— oo; 0);

2) F(x)=5-2*, f(z)=—42°, 2 € (- 00; 0);

3) F(x)=cos x — 4f(z)_—sinz,ze(—oc;w);

4) F@)=z"+2, f(x)= 3.16(0 ).
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3.371. 3maitty ofHy i3 nepBicHuX s yHKII f Ha MHOXMHI
AifCHUX 9mcest:

1) flx)=2,4 5) f(x)=—sinx;

2) f(x)=cos x; 6) flx)=—=;

3) flx)=2z; 7 flx)=-2

4) f(zx)=sin x; 8) f(x)=—cosx.
3.372. 3HaiiTy 3araJbHNA BUJ HePBiCHUX:

1) flz)=5~=*; 3) flx)==x +cos x;

2) flx) = 4x; 4) flz)=-6.

3.373. BuaiiTy 3araJbLHMIT BUJl TePBiCHUX:

1) f(I):5—x2+;13; ) flx)=42® —Tx+1;

2) fz) =L+ cos z; 5) f(x)=sin (az + by

3) fle) = —sin; 6) f(@)=cos @@z +b).
3.374. 3uaitTn 3araJgbHMIt BUJ lIePBiCHUX:

D fe)=—L ) flz) = s

2) f@)=a%; 6) fz)= ,/z;ﬁ;

3) fl@)= @z +)"; ) f@) =g

4 fl@)=— 9 fla)=5 "5

NosigKoBui BigAin

Bynb-AKa nepsicka AnA tyHKLii f Ha NpoMixky / Moxe 6yTy sanuca-
Hay surnAgl
F(x)+C,
ne F(x) — opna ia nepeicHux AnA dyHKUT f(x) Ha npomixky /, a C —
[AoBiNnkHa cTana.
pachiku 6yab-AKMX ABOX NepeicHUX AnA yHKUI f onepXyloTbeA
OAVH i3 APYroro NapanenbHuM NepeHeceHHAM B3A0BX oci Oy.
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2x-1

9 fla) =21, 1) fa) =e* >
10) f(x):ﬁ; 12) fa) = .

Nnowa xpusoniniAnci Tpaneuii
Hpuknax 3.375. O64meIUTH IWIOILY KPH —
BoJIiHiliHOT Tpamenii, obMexReHOI JiHisMMU
fl@)==*, mpamumn y =0, x=3 ix=1
Posg’asanns. lna dynkuii f(x)=x* on—
Hi€w0 i3 mepsicEMx € dynkuia F(r)="-

3
Toni,
318 26
S=FQ)-F)=5-5=2
. 3.10).
(pue. ) Puc. 3.10
Bnpasu

3.376. OGumesmTys TWIOLLY KPMBOJiHiliHOI Tpamenii, o6mezxeH0l
Biccio aberpe, mapabosioro y = 22* + 3z 4 2 i npavimv x=—1,z=1.
3.377. O6umcaTy NIIOILY KPMBOIiHiliHOT Tpanewnil, o6mexeHol
KOOPAMHATHNMY OCAMY, Napaboiow y =5+ 4x — 2 i ii Biccio
cumeTpii.

3.378. ObumcayTy mIToLTy KpuBOJiHiliHOT Tpamenii, o6merxernoi
napa6oJioio y = x* — 3x — 4 aast 2 > 0, KOOPIMHATHMMY ocAMMA |
MPAMOIO T =3.

Hosiaxosuh Binain

Mpasuna anHaxon-

KEHHA NepBiCHUX

7

(F+G) =f+g (kF) =kt | | 2F/(ox +6) =k +b)
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3.379. O6umcamTy 1011y KpUBoJiHiiHOI Tparerii, obmexkeHol
KOOP/IMHATHMMM ocsMH, apaboolo y = 4x —x* + 61 ii Biccio
cumeTpii.

3.380. ObumcTH ILIOLLY KPUBOJiHIMHOI Tpanemnii, 06Me)xeﬂm
Biccio abenme, rpadikom

—x*+2 x<

e M
2z—1, z>1

inpavumm x=—1,x=2.

3
Tpuxaan 3.381. O6aucnuTn f:tz dx .

B 2 3

Posa’azanns. ]"x dx= 3 1‘ 5 3 =
Ipukaax 3.382. O6uucantn nuouyy dirypu, obmexkeHoi
mimiamn y =1-xriy=3-2r -2’
Poss’szanns. Hakpecsmmo 1i rpadiky i 3Haliemo abenyen
TOYOK iX MepeTuHy i3 PIBHAHHAM

1-x=3-2x
3pinku z, =1, r,=-2 Ilykana
mJrolia AOPiBHIOE Pi3HMIIL mJyomy
KpuBodiHiitHoi Tpanenii BADC i
TpuKyTHUKA BAC.

1

Spape = [ B2z —a*)dz=

:lSr—r‘ =
SEDTD S VAR A N =
3 3
1 9. 9
Swc =3 AB-BC=1.33=5 S=Sppc = Spuc =5-

Tipuknan 3.383. 3uaitTy oy dirypu, obMexerol mapabo—

1.5
maMuy =z, y =z
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Pose’asannsi. AGCOMCH TOYOK NepeTMHy 3HaXOZMMO i3 piB—
Hmm:{[z’ =%x’] « (x=0a6o x=3).

i A4Sy
S:[[x —Ez ]d.r [31
Tpuknap 3.384. 3uajitv miomnty cirypu, obMexkeroi Jrigigvm
y=4-x,y=4x—a*.
Po3e’azanns. AGCIMCH TOYOK NepeTHHY BKa3aHUX JIiHiA 3Ha —
XOIMMO 13 piBHAHHSA
(4—z=4z—2") & (x=1a60x =4).

S=“f(4x~z’ "(4—1'))d-z‘=](5.r»xz—4)d_r=

s [Tl GRS L
‘[2 3% -]

4

=45

h
Tpuxnapx 3.385. Bmaiitu mioiyy irypu, obmexenoi Biccio
OpAMHAT, IPAMOI Yy =x + 11 KpuBoi y =6-37".
Poze’sazanns. Iorpi6Ho 3HaliTM muomy KpuBoimiiiHoro
AABC, e A(0; 6), B (1;2),C (0; 1).

1 1

S=f6~$‘dr—f(:t+])dr=

b
In3

it 2 t
x 4 3
L ‘[T”]l “m3 %
lo
Pexomenjryemo o npukirazis 3.383 —3.385 camocTiiiHo 1o —
bynysau rpacikm.

i

Bnpasu

3uafitn nfionty dirypu, obmexeHol JiHigMu:
3.386.y =a% y =0, x =3

3.387.y =2 y =
3.388.y =2 y=x+2

3.389.y=2—z—z*y=0
3.390.y =a;y = JI—3z; y =0.




[image: image81.jpg]finowa KpusoniuiiKoi Tpanenii 345

6

3.30Ly=Caty=1
y=Ziz+y

3.392.y:%;y:r+1;:tﬁ3.

3.393.y —a% y = -
3.394.y =z —x* Vx; y =0.

3.395.y=e%y = x=1L

3.396.y =4x —x’; y =0.

3.397.y =a';y=82z=0.

3.398.y=2r -,y ="2.

i 2.
3,399.y=%;y:4ff

3.400.y =Ty =2x=9
3.40Ly=x y=2.
3402 y=x";y=Lx=2

3.403.y = % y=6-z.

=

3.404. y=cosx; y=0x=—

A
ESE]

3.405.y=sinz;y=0x=0x=mn
3406.y=1-xy=8-2x-2°
3407y =—a' +3x+ 4y=a" —52+10.

3.408.y =a' —2x+3y=3x-1

3.409. IIpn AKoMy JIoIATHOMY 2 n.uouxa KpMBOMiHiHOI TPare —
—, y=0,x=0r=a, 2= 2a,

x
uit, obMesKena JiHIAMI Y =+
HabyBae HaliMEHILIOoro ma‘-leﬂﬂﬂ?




               Відповіді

[image: image82.jpg]Po3nin 3. Matemaruunuit anania 681

Il

+omledn)  y——tuk-n) @ %+Zn(k+n),
Yo=-F 2l n) z =+ 2ulet ) y‘=—%+2n(k—n),
kneZ. 2.488. g+2nn<z<%+2nn. 2.489. 37"+wznn<

<r<5§+2nn. 2.490. A§+nn< <z<-§+1m4 2.491.

n , nk n , nk nk w© 2 2 nk
7ﬁ+7<z<ﬁ+—7. 2.492.—4—Aﬁ<x<zarcctg§+T.
2.493. arcsin%* 2nn <x <%+21m, 56—"+21m<:::<

<7 aresin % + 2nn. 2.494.arcctg 24 + mn <z <94ﬁ+ n. 2.495.

—377(+27m<1<§+2xn. 2.496.—%+2un <r<21m,§+27m<

<I<3—I+2nn, T2 << <5?x+21m. 2497, ~ X 2me<
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3.70.0) 2;6) 8%; o 22, ﬁzi‘é 3.71.a) 18 a60 54; 6) 9. 3.72.
a9, 5

2
990

0,4.3.73. 10;2; 0,4; ... abo 15; —3; 0,6; .. 3.74. )— 6)
“‘f . 3.76. 4a(2 + V/2); 22°. 3.77. 25 cm*. 3.78.
23

a*y3; 6a(2+ V3). 3.79. 2rR*; 4R®. 3.80. Ana P 5y ma 381

3 2)

Z— 3.75. a) 6a; 6)

a2 +1).3.82.9.3.83. ; 3.84.11.3.85. —2. 3.86. He icayc. 3.87.

0.3.88. 1. 3.59.%. 3.90. 1. 3.91. He icaye. 3.92. 0. 3.93.7%. 3.94.
- 3

1.3.95. He icaye. 3.96. 3—71 3.99.1.3.100.3,5. 3.101. 0. 3.102. He

icrye. 3.103. 1,2. 3.104.% 3.105. —4. 3,106 % 3.107. 0,6. 3.108.
2.3.109. 1. 3.110. 1. 3.111. 1. 3.112. 0. 3.113. 1.25. 3.114. 5.
3.115. 1 3.118. —4. 3.119. 2. 3.120. 1. 3.121. 1.8, 3.122. 0.
3.123. He icaye, 3.124. 1. 3.125.%4 3.126.4.3.127.- 2. 3128,
3.129. . 3.130. He icnye. 3.131. %. 3.132. 4. 3.133. 3. 3.134.

3.135. 1. 3.136. 2. 3.137. 2. 3.138. % 3.139.4. 3.140. 4. 3.141.

147

3.142.1. 3.143. —6. 3.144. 0,4. 3.145. —1. 3.155. —5. 3.156.

o wits S el

31572«/_3158-——3159 1—3160 12.3.161. 1~31621

3.163. (- 00; —3) U (— 3, o). 3‘164.( 003 1) U (1;8) U a, ). 3.165.
(— 00— 2 U(=22) U(2 ). 3.166. (—o0;—4)U(-1; co). 3.167.
(=2 2). 3.168. (— o0} — 1) U(=1;,1) U(1; 00). 3.169. [3,5; 4). 3.170. [1;
6]. 3.171. [2; oc). 3.172. (— c0; — 6] U[6; 00). 3.173. (— o0; 10]. 3.174.
[4 o0). 3.175. [—2; 2]. 3.176. (— 00; 1] U[9; 00). Iapri dyHkuil i3
NoNe: 177, 186, 187, 188, 189, 190; Henapsi dynxuii iz NoNe:
178, 179, 180, 181, 182, 183, 184; He € Hi mapuumy, Hi
HernapEuMy GyHEKIHL i3 Nele: 185, 191, 192, 193. 3.197. a)
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2 1. 1 2 1
3x* 4+ 5x%; 6) T— = 8) ——; 3z + . 3.198. a
=Rl o 2) S )
352" +18z° —8x7; 6) Tpavx —15Vx; 8) 9a* +20z%; 2) 8x® —

5 13 3z’ +2x 7
—32% +2. 3.199. L 3 ;2
i & (5—3x)* ) Bz +1)° 4) Bz +2)?* )

3.200. ) 33; 8;6) 0; ,5)1~42) 5;—%.3.201.:;)

10z* —122*
g e

0;6){D;l);B)(41;4};z)4§.3.202.a).z'<—-§;6]—1<1'<(},a)
x<2; 2) (—o5;—2) U2 o). 3.203. a) z=+1; 6) {—1; 0; 1}; 8)
(=2; 0,2); 2) {—6; 0; /6. 3.204.0) ~3 < 2 < 6) D:s)%<r<3;

2z <l % 3.205. a) z* — x;6) 32* + 2x; 8) 2 — 0125 2) 32 7%1

3.211. a) 3cos 3x; 6)

=g -somfs=)
8)2cos2x — —|; 2) —3sin {3z + —|.
Zcoszg ) ( 3 : 4,

sin x S ik
2Jcosz” = cuszl
=

15 30 3sinx
3:213. a) — ey e 3 ;2
) (B —1)* ) Gt zJ’—scosz

COST__ 3.214. a) 2*(3sin 2z + 2x cos2x); 6) 3z + >

33 B 2
2,[sinx ; 22r
3xcos3x —sin3x, cos 2x + 2x sin 2
T i 2) 7
& cos 2z

- 1 . o) —sin2z; ¢) —2sin2z. 3.216. a) 3cos3z; 6)

cos’z sin'z

Bk o 5 " 1
2 cos 2x; 8) 3 cos bx; 2) — sin x. 3.217.6x — 5. 3.218. 7 s/x_’ 3.219.
%+7zlﬁ—i‘. 3.220. 6@z’ —1)(x! —2® + 17 3.221.

—6z* +6x—1

3.212.0) 20 2 + 42)%; 6) 49 (1 — 1)%; 8) —

:8)

. 3.215. a) sin2x; 6)

4 sin 2x

o s 3gER s SRS 131208
&= (1+ cos 2z)
=12 2 xt—5z?
. 3.224. . 3.225. (3x* —10x) :
(10—x)(x+2)In 10 x* -1 { IS





[image: image85.jpg]3.226. . 3.227. 2z cos L + sin L. 3.228. 3 sin 6z 3.229.
sin“4x x x

6e %% g3z 3,931, 12cosdr+ ermx
COBIBL., .« b 35m41—cosx

3.232. 12z% .2 *’ .In2.cos 4z”. 3.233. 1. 3.234. 4. 3.235. -2.

1+ cos2z. 3.230.

3.236. 1. 3.237. g_ 3.238. -3. 3.239. -1. 3.240. y' <0. 3.241.

x=2nn,n eZ,z:—ZarCCg§+ 2nk, k€ Z . 3.242. (61 + 5)M/cex;

23 m/cex. 3.243. (6t —2) pan/cek; 16 pan/cek. 3.244. (t+3)
K/cex; 11 K/cek; 16 K/cex. 3.245. 8 M/ceKl 10 m/cek abo 24
M/cex i 22 m/cex. 3 246. 14 m/cex’; 18 M/ch 3.253. 6 3.254.

. x=+13.255. x.—i 3.256. 1701'7. .258.

y =32 —3.3.259. y =2 — 3. 3.260. (1; U)aﬁo’fl ——t1.3.961,
¥= 53

= 23262:: =L 3263y 20 —2y=2x+2 '5285 (0; 1).
3.266. —1. 3267 y:~z+ 3.268. y=1 3.269. y =1-2x.

25"
3.270.y =—2x + 2—21n 2. Brazisxa. ko npamiy =k +b; i
y =k,x +b, B3aEMHO NePIeHAMKYIAPHI, T0 kk, =— 1. 3.271.
y =2ex. 3.272. y =ex. 3.273. 45°. 3.274. 45°. 3.275. BxasisKa.
IloBecTy, 110 AOTMHHI Ao AaHMX Kpusux B Toumi M (3; 34)

cniBnafaoTh. 3.276. y=x—1 3.277. y:i:wrl. 3.278.

y=x'—z+1 3.282. OyHKUiA 3pocTac Ha KOXKHOMY i3
NpoMixRKiB (—oc; —1], [5; 00); cnagae Ha mpomixky [—1; 5]
3.283. Cnajlac Ha KOXHOMY i3 NpPOMiZKKiB (— o0; — 1), [1; o0);
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TOYKY MeperiHy & = m; 2) pyHKIA BIHyTa; 3) QYHKIiA BrHYTa;
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4) yHKIIA ONYKJIa PN T & [—g:o), BrHYTa IIPU X € [0; g] Mae

TOHKY nepernty x = 0; 5) hyHKLiA BrHyTa; 6) DyHKIiA ONyKIa;
7) pyskiis onykma npn x & (— o0;0], Brayra npu x € {0;00) .
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