Tema 9.

Ysmcnosi nocnigoBHOCTI.
ApndmeTHuHa nporpecis.

leoMeTpuuHa Nporpecis

Io

Ypok 7. Yucnoei NnocnigoBHOCTI Ta iXHi OCHOBHI
B/NIACTMBOCTI

POBOYMM APKYLL

(Moe iM's1)
OuikyBaHi pe3ynbTaT HaBYaZIbHMX ZOCATHEHND
Ha ypou,i Bu:
1) pisHaeTech, WO Take YMCN0BI MOCNiIAO0BHOCTI;
2) HaBuYMTECA 334aBaTU YNCAOBI NOCNIAOBHOCTI Pi3HUMM cnocobamu;
3) pisHaeTecs, AKi byBaloTb BUAU YNCIOBUX NOCNiIAOBHOCTEN;

4) HaBuYMTECA AOCNIAXKYBATN BNIACTUBOCTI YUCNOBUX NOCNIA0BHOCTEMN;

5) pi3HaeTech, Ae 3yCcTpivarTbCA YNCNOBI NOCNIAOBHOCTI Y NPUPOAI, apXiTEKTYpi, My3uLi, piHaHcax
TOLWO;

6) HaBYMTECA BUKOPUCTOBYBATU HAabYTi 3HAHHA ANA PO3B’A3yBaHHA MPaKTUUYHMX 3aau.

ll. NoBTOpPEHHS

10
20

30

Posp’sxiTe piBHAHHS 32X — 3| = 12.

Axio rpadik pyHKINI y = —x% mepeHecTH IIapajesibHO Ha 3 OJUHUIN Bropy, TO rpadilr
AKol PyHKINI oTpuMaeMo?

Ha cToumi nesxuTh po3ropHyTa KHHUTa, CyMa HOMEPIB JIBOI 1 IpaBoil CTOPIHOK SKOI JOP1B-
Hioe 21. O0YnCcIITh JOOYTOK IIMX HOMEPIB CTOPIHOK.

OnuH sTicopy0 MOsKe 3aTOTOBUTHU JeSTKUI 00'€M IPOB 3a 3 T'0/T, a IPYTUH — TaKUH caMUit
00’eM — 3a 6 rox. 3a CKUIBKK TOAWH BOHH Pa3oM 3MOKYTHb 3arOTOBUTU TAKHM CAMUMA
00’eM 1poB?

I3 mocmimoBHOCTI unces —9, —7, —6, 2, 3, 5 BuOepiTh aABa YmcJIa TA O0UYHCIITD IXHIH 100y -
TOK. IKOro HaibO1IBIIIOr0 3HAUYEHHS MOKe Ha0yBaTH 1iei J00yTOK?
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lll. Y4cnosi nocnigoBHocTi. Cnocobu 3anaNHsi YUC/I0BMX NOCNIAOBHOCTEM

Posrisuaemo pyrxinio f(x) = x%, 06J1aCTIO BUSHAUYEHHS K01 € MHOMKITHA Y
HATypaJbHUX YHCeJ Ta I00yayemo ii rpadik (IuB. pucyHOK). Taka
(byHKINS He3BUYHA IJIA HAC, 1 MOKYTh BUHUKHYTH 3allUTaAHHSA, 9Yd 9+ .
JIOIILIIFHO B3araJil po3rJisgaTh HOod10H1 (pyHKIII.

Y marematuiil Takl pyHKIII HaTypaJbHOTO apryMeHTY Ha3WBAKOTH
YUCI08UMU NOCSILO0BHOCMAMU.

Oznauenna. Oyuriio y = f(x), 1e x € N, Ha3uUBAOTh PYHKUIECIO 810

. 4+ )
HAMypPaabHo20 ap2ymernmy abo Yuc106010 PBYHKUIEIO.
OCKIIBKY apTyMeHTH Y TAKUX (PYHKIIIH 3aBKIU MOKHA IIPOHYMepyBa-
TH, TO II03HAYAIOTH YHUCJIOBI IIOCIIIOBHOCT] 3 BUKOPUCTAHHAM IHIEKCIB. 14 o
Hanpurnan, (y ) — 11e TOCTIAOBHICTD Y, Yy, +oey Y, , -+ — >
715 TOSHAYEHHS YMCIOBUX TOCITiIOBHOCTEH MOKyYTh Bukopucroysa- (O 1 2 3

THCh ¥ 1HIII JITEPH JIATHHCHKOTO0 aydasity: (a, ), (x ) ToImo.

Osznauwennsa. Heckinuenna uuciosa nocsiioosnicms — 11e (PyHKIIA, 00JIACTIO BU-
3HAYEHHS AKO0I € MHOKIMHA HATYPAJILHUX YHCEJI.

[TocimoBHICTE yBaMkaeThCs 3aJaHOI0, SIKIIO 34 OYOb-IKHM Ii HOMEePOM MOKHA 3HAUTH
BIIIIOBIIHHAH YJIeH I1l€el IOCI1IOBHOCTI.

Cnoco6m 323aHHS YMCNIOBMX NOCNIOBHOCTEM

Cmoocio IHosacuenns Ipuxnamnu
OmnwmcoBuii ITocmimoBHICTE 3aga€eThest CI0BecHO, T0O- | 1) IlocmmoBHiCTh IIpocTHX
TO OIMCOM 11 XapaKTepPUCTUYHOI BJIACTU- | YUCEJI.
BOCTI. 2) IlocimimoBHICTE HATYPAJIb-

HUX YHCeJI, K1 IPHU TJIeHH]
Ha 5 JaroThb B ocTaul 2.

3) IlocaigoBHIiCTE 1THp HecsaT-
KOBOI'0 3aIIMCy YKCJIA T.

Anamituasnit | IlocmimoBHicTh 3amaeTsea dopmyion, 3a | 1) a = 5n + 2.
AKOI0 MOKHA 3HAWTH Oynb-Aruil ii unen, | 2) b, = —n*+ 2n.
KOJIY B1IOMIIT HOMEP YJIeHa IOCJI1JOBHO- (-1)"
cTi. 3) x, = ni2’
Tary copMysly HasHBaAIOTh (POPMYJIOIO
n-ro 4JeHa II0CJI1JOBHOCTI.

n

Pexypentnnit |I[IpaBuio, mafiuacrime sagane dopmy-| 1) a ., =5a — peKypeHTHa
JI0I0, SKe JI03BOJIsS€ O0UMCIUTHU N-i ujieH | popMya, a, = 2 — II0YaTKOBa
IOCJIIOBHOCTI, SKIIO Bigomi i Iome- | ymosa.

PeIH]l YIeHH. 2)b,,,=5b —b , — pexy-
Qopmyty, AKa BHpaskae KOMKEH UYJIeH | peHTHa jopMyJia,
IIOCJTITOBHOCT1 Yepe3 OWH 4M JeKlabka | b, =1, b, = 1 — mouaTKoBl
IIOIIEPeIHIX UJIeHIB, HA3WBAIOTHL PEKY- | YMOBH.

PEHTHOI POPMYJIOKN. Y MOBH, sIK1 BU3HA-
JaIOTh HEePIIni a00 KIJIbKa IePIInX djIe-
HIB, HA3UBAIOTh IIOYATKOBMMH YMOBAMMU.
TepMmiH pekypeHTHHH HOXOIHWTH Bl Jia-
THHCBHKOI'O CJIOBA recurrens — TOM, IO
II0BEPTAETHCS.
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....................................................................................................................................................................

IlocaimoBHiCTE yBasKa€ThCA 3aaHOIO, AKIIO KOJKEH 11 YJIeH MOKHA BU3HAYUTHU
3a Ioro HOMEepOoM.

....................................................................................................................................................................

[ Crmocobu 3amaHHA IIOCI1IOBHOCTL ]

araJIbHOI'O 4JIeHa

[ OmucoBuit J[s e ][ Pexypentumit ]

PexypenTua ]

[HoanROBl yMOBI/I] [ E o m—

IcTopruna gosinka

JlJ1s1 mocTimoBHOCTI TpocTUX Yyrces OpMYyJIH n-To YieHa He icHye, ogHak e B 111 cT. 10
H.e. aJIeKCcaHIpificbKui yueHuit EpaTocden ykasas cmoci0, 3a JOIIOMOTOI0 SKOTO MOKHA OT-
puMAaTH n-u# wieH el mocaigosHocTl. 1eit cmocid 6yB Hassammii «perreroMm Epartocdenar.

IV*. OcHOBHI BNacTMBOCTI YMCNOBUX NOCNIAOBHOCTEN

CdopmynoemMo HU3KY O3HAYEHb

Osnauennsa 1. YucnoBy mocsiioBHICT (@,) HA3UBAIOTL 3P0OCMaiO®oi0 (CnadHnow),
AKIIO 7151 Oy Ib-AKOr0 HATyPaJbHOTO YHCJIa 2 BUKOHYeThes HepiBHicTh a, <a , (@ >a

n+1/°

Oznauennsa 2. YucsoBy mocaigoBHICTL (an) HA3UBAIOTh HeCnadHow (He3pocmario-
%010), SIKIIO 7151 OyAb-AKOT0 HATyPAJLHOTO YHC/IA 71 BUKOHYEThCA HEePiBHICTb a < a
(@ >a

n+1/"°

Osnauwennsa 3. 3pocraioui, CragHl, HE3POCTAOUYl 1 HECIIaIHl IIOC/IIIOBHOCTI HA3UBa-
I0TbCSI MOHOMOHHUMU.

Osnavenna 4. YuciioBy mociigoBHICT (@,) HA3UBAIOTL NepioduxHOI0, AKIIO ICHye
Take HATypaJabTe Yucao 1, 1o ajas Oyab-sIKOr0 HAaTypPAaJIBHOTO YKCJIa N BUKOHYETHCS
piBHICTb @ ,, = Q.

Oznauennsa 5. [locaimoBHICTE, yCl YJIeHH IKOI PIBHI M1 00010, HA3UBAETHCSI CIMAlLi-
OHAPHOIO.

Osnavennsa 6. IuciioBy IoCTiTOBHICTE (@,) HASUBAOTH 00.MENHCEHOI0 36ePXY, AKIIO
icaye Take unciio C, 110 Qi OyOb-sIKOr0 HATypPAaJIBHOTO YHCJIA 1 BUKOHYEThCS HEepiB-
micte o < C.

Osnavennsa 7. UucaoBy MOCTIIOBHICTD (@) HA3UBAKIOTEL 00MEHCEHOI0 3HUSY, AKIIIO 1c-
Hy€ TaKe YHCJIO0 C, IO JIJIsI OyIb-IKOT0 HATYPAJIbHOIO YHCIa I BUKOHYETHCS HEPIBHICTH
a, 2c.
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Osznauwennsa 8. IlocmmoBHICTE HA3UBAIOTH 00MEMHCEeH 00, SKIIT0 BOHA 00MeyKeHa 1 3Bep-
Xy, 1 3HHA3Y.

*Aesxi BnacTmeocTi o6Mer keHMx nocnigosHoOCTEM

1. fAxmo mocaigoBHICTE 0OMeskeHa, TO Oyab-sIKa Ii MIAIOCIIIOBHICTE 0OMEesKeHa.

2. Ilepiogmuna mOCIIIIOBHICTE — OOMEKEHA.

3. fxmo mocTimoBHICTE @, 0OMexkeHa, TO MOCTIIOBHICTE | | Tesk o0MeskeHa.

&, Sxmo mocslmoBHICTH a_ obMe:keHa, TO IIOCTIIOBHOCTI @ + p Ta a - p, p € R, Takox

o0OMeskeHl.

S. xmp mocmigoBHOCTI @ Ta b, oOMexxeHl, TO IOCIIIOBHOCTI @ + b Ta a - b Takom ooMe-
SKeH].

[ Buou nocnidoserocmeii ]

/[ MoHxoTOHHI ]\
I I

[He 3poc'ra10qi][ 3pocrarmoui ][ Crama1l ][ He cnammi ]

[ Oome:xeni ]
l

[ Ilepiomuami ]
[
E Cramonapsi ]

V. Mprknanm YMcnoBmx NoCnizoBHOCTEM, WO 3aCTOCOBYIOTLCS Ha
npaKkTuui

Ictopuuna gosigka

: e . . . . . , .

[Tidaropitim (yuni mrosiu [lidharopa) posriissmaii YMCIIOB1 ITOCJIIIOBHOCTI, IIOB SI3aH1
3 reoMeTpuYHUMH Qirypamu. Boru ckiaamanu 3 miApyYHUX MaTepiaiiB TPUKYTHUKH, YOTH-
PUKYTHUKH, IT ATUKYTHUKY TOINO. Tak 0yJI0 OTPUMAHO IIOCJIII0BHOCTI (PITYPHUX YHCEJT (IHUB.

EREPNEP &

1, 3, 6, 10, 15, ... — TPUKYTHI YKca.
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1,4,9, 16, 25, ... — YoTUPHUKYTHI (KBagpaTHI YKCJIA).

et

1, 5,12, 22, 35, ... — IWATHKYTHI YKca.

PosriissaeMo 4mcioBy OCIIIOBHICTD, 1110 3aJlaHa PEKYPEHTHO:

a,=1la=1a,=a, *a,.

Ochb mexinbka 11 mepmmx wieHis 1; 1; 2; 3; 5; 8; 13; 21; 34; 55; 89; ... .

Taxa moca1goBHICTE Ma€ Ha3By «mocsimoBHIcTs Di0oHAYYI», HA YeCTh 1TAJIHACHKOr0 MaTe-

MmaTtuka Jleomapaa Ilisascekoro a6o, mo-iamomy, — @Oi0oHAaYYI.

Ictopuuna gosigka

Jleonapmo I[lizarceruit a6o0 ®i6oHaYYl (0s1r3bKo 1170 p. — 6;1m3pko 1250 p.) 3irpaB Bask-
JIUBY POJIb Y PO3BUTKY MaTeMaTUKU. BiH ymmpoBa :KyBaB apa0OChbKO-1HIIACHKY MaTeMaTUKY
Ta aaredopy B €sporri. OgHuM 13 HART0JOBHIIINX MO0 JOCATHEHb cTasa Kuura «Liber Abaci»,
B SAKIM BIH MIpeJCTABUB 3aXTHOMY CBITY apaOChKl Yucja Ta METOIU O0YHMCJIEHDb, a TAKOK
IIOCJILIOBHICTE YMCeJI, AKa 3apas3 HOCUTH HOro 1M’ — «mmocaigoBHicTh PidooHauui». Ia mociri-
JIOBHICTh 3HAMIILJIa CBOE 3aCTOCYBAHHS B PISHUX Tajly3saX HAYKU Ta TEXHIKH, B apXITEKTYypi,
mmoe3ii, Mmy3utri, piHAHCAX, a TAKOK OyJia IToMiveHa TP BUBYEHH] 3aKOHIB ITPUPOJIH.

OnHiero 3 HAMOLIBII BIIOMHUX BJIACTHUBOCTEH YU-
cen DiboHAYY] € TXHIN 3B’A30K 13 y:Ke BIIOMHUM HaM
BIJTHOIIIEHHSAM 30JI0TOT0 mepepidy. CIiBBIIHOIIIEHHS

an+1

a

n

IIPHU HECKIHYEHHOMY 301JIbIIEeHH] YKcjIa i Ips-

~ 1,618 (xorcTranTu Di6o-

1++5
My€ 0 JucJjgia p = T

HaYyl).

Cmipass @iboHauyl, a00 «30JI0TA CIIPAJILY, YTBO-
PIOETHCS SIKIIO ITPOBOAUTH Ti Yepe3 BePIINHHI KBAAPATIB, CTOPOHHU AKUX € IIOCIITOBHUMU YKC-
samu Pi0oHAYYI TaAK, AK IOKA3aHO HA PUCYHKY.

Bu morsta roMiTHTH 30JI0TI CIripaJii Ta mocaigoBHoCT1 urcea M100HAYY1 B apXITEKTYPHUX
CIIOPYIAaX, KMBOIIKCI TA CKYJIBIITYPl, ¢ BOHU BUKOPHCTOBYIOTHCS [IJIsI CTBOPEHHS IPHEMHNIX
JTIIOICBKOMY OKY TIPOTIOPITIH.
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SosHinTHI PopMU IIPUPOTHUX TLJI — IIe Te, III0 BIIaJae HaM
y Bl1Yl IIpX 3HANOMCTBI 3 JIOBKOJIMIIIHIM CBITOM. Y Cl IPHUPOIHIL
TLJI4, II0 HAC OTOUYIOTh, 3HAXOIATHCSA Y II0JI1 3€MHOI0 TSIsK1H-
Hs 1, 0e3IIepeyHo, BIIUyBaTh oro BIIuB. Pocinau, TBapu-
HH I BILTMBOM ITl€]l CHJIM HA0YBaIOTh 330BHI CXO:KHX puc. [11 .
PHICH XapaKTepPU3YIOThCA y3araJbHEHUMH 3aKOHAMU CHMe-
Tpli, cepen SKUX OHEe 3 IEeHTPaAJbHUX MICIIhL 3aiiMae SBHIIE
ginomarcucy. CyTh IIbOTO SBHUIA IIOJIATAE Y CIIIPATIBHOMY -
po3TaIllyBaHHIl JINCTKIB HA cTe0JIaxX POC/IMH, TJIOK Ha JepeBax, IIeJI0CTOK Y CYIIBITTAX, PeHIB
y crpykrypl mosterysu JIHK tomro (muB. pucyHoK, axkuii y3aro 3 Bikimemii).

[Tomynsirisa 01T 30LIBIIYETHCS 38 MATEMATHIHOI MOJIEJIII0, SKA € IIOC1JOBHICTIO YH-
ces Miborauyl. XBOCTH MOPCHKHX KOHMKIB PO3TAIIIOBAHI Y BUIJIS/II CITIpajiei, SKl OINCYOTh-
cs rmocaimoBHocTaMu Didouauul. Taxkosxk TakWil BUMIAI MAOTh 0AraTo CHlpaJIbHUX TaJIaKTHK.

YV diHaHCcOBOMY TPeHIUHIY BaKJIWBO BMITH CIPOTrHO3YyBATH, SIKE CIPAMYBAHHS MAaTH-
Me BapTICTh KPUITOBAJIIOTH ITICJIsSI IIEBHOTO IIEPloay 3POCTaHHSA ab0 mamiHHg. | msa mporo
MOKHA BUKOPKCTOBYBATH HOCI1T0BHICTD yncesa Pidonauyl. Hampurmaam, SKImo miga ogHoro
0iTrkoIHY Bupocaa mo 100, a moTiM modasia IIagaTH, Tpedgep IPHUIIYCKAae, IO BOHA BIAJe
caMe Ha BIJCOTOK, III0 JOPIBHIOE YKciIy 13 pany PidoHaudl, a micjasa IIbOT0 3HOBY IIIHIMETh-
cs1. Yuema Di16oHaYYl JOIOMAralnTh IIepea0avunT, HACKLIBKN JaJIEKO MOMKEe «BlIKOTHUTHCS
IIHA IIICJIS POCTy ab0 ma iHHs.

ITocaimoBuicTs umcesr Pi0OHAYYL € TOBOJII IIPOCTOIO, IIPOTE, BAMKJIMBOIO JIS BUBYCHHS
OCHOB IIPOrPpaMyBaHHS, aJITOPUTMIB Ta PEKypPCii.

AKI0 OLIBIIICTD KJIACUYHUX MY3UUYHHUX TBOPIB (0COOJIHBO WMoranua Ce6acriana Baxa)
PO3IIINTH HA YACTHUHH 3a 1HTOHAININHOI II00YI0BOI0, TO Il YACTHHH IepeOyBaTh MIK CO-
0010 y BITHOIIIEHH] 30JI0TOI0 IIepepiay.

Ans KPaWOro po3yMiHHS

https://www.youtube.com/watch?v=kkGeOWYOFoA

3a mocmaaHHSM https://oeis.org/?language=ukrainian Bu IIoTpamuTe 0 1HTE-
PAKTHUBHOI €HITUKJIONEe/ 11 I[IJIOUNCEIbHUX YHNCI0BUX ITOCIIIOBHOCTEMH, Ie MOsKe-
Te BUACHUTH, YH BlJIOMA BiKe «BIIKPUTA BAMI» YHCJIOBA OCILIOBHICTE 1 B AKHX
JPKepesiax BOHA 3yCTPIUYaEThCs.

VI. Po3B’a3yBaHHs NpaKTM4YHKMX 33134

3agava 1. IMeHMHHWK BJIAINTYBAB CBATKYBAHHS THS CBOTO HAPOIYKEHHS 1 3aMOBUB J1JIs1 TOCTEM
Besiuky mirty. Ha sky Ha#O1IbITy KIJTBKICTh IIMATOYKIB BiH 3MOsKe 11 po3pi3aTH, SKIIO
3poouTh 12 IPAMOJIIHIHHAX PO3pi3iB. AKY KIIBKICTH IIIMATOYKIB OTPHUMAE IMEHUHHUK ?

3anaua 2. ['ocri, aKi 10I00IAI0TE MATEMATHKY, IIIMMAIOTLCI CXO4AMU HA APYTUM IOBEPX
10 IMEHMHHUKA ¥ JOMOBJISIIOTHCS, III0 BOHH He OyIyThb IIOBTOPIOBATH IIOCJIIIOBHICTH
CXOIWHOK, IKMMH II1IIAMAIOTHCSI Ha APYTrUil moBepx (CXOOWHKN IPOHYMEPOBaHl HATY-
PaJIbHUMHA YHCJIAMU, HyMepallld IOYNHAETHCS 3 1). 3a TaKOro mpaBuiia, IKka HalOlIbIna
KLJIBKICTH TOCTEH MOKe IIIIHATHUCA cXomaMu, Ha axkux 20 CXOOMHOK, Ha IPYTUH II0BepX?
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VIl. TpenyBanbHi BnpaBu. Tpu piBHi cknagHocTi: A, B, C

Pisenb A
ITocmimoBHiCTE 3agaH0 hopMyIol X, = (—1) . SHAWTITE: X, X, X, X, o
[TocmimoBHicTE 3amaHo0 hopmyowo: 1) a = 4n + 1; 2) a = —3n — 4. 3HaUMITh q,, Q,, @,
an +1°
3anuunTh OOHY 3 MOMKJINBUX (POPMYJI 1n-TO UJIeHA IIOCI1JOBHOCTI:
1)-2;-1;0; 1; 2; 3; ...; 2)3;6;9;12; ... .

IMocmimoBHicTs (b)) 3amaHa pekypeHTHO: b, = -3, b, , = —2b,. 3HANIITE CyMy IepIINX
YOTHPHOX 11 UJIEeHIB.

3anuunTe IepIil IIiCTh YJIEHIB IOCI1JOBHOCTI:

1) mapHUX HaTypaJbHHUX YHCeJI, AKl He OUIATHCSI Ha 4;

2) HemapHUX HATYPAJIbLHUX YHCeJI, SK1 JIAThCI Ha 3.

HoseniTs, mo mocaimoBHICTE a = 910 — 25n € cnagHOW.

Yu Gyme obmexxeHO0 IMOCTIIOBHICTL @ = 17 — 5n? Bigmosigsk o0rpyHTy#Te.
an+2 + an72

ITocmmoBHicTE 3amana opmyioo a ., =a + 6. JloBediTs, 1mo T =aq,.

Pisennb B

ITocmimoBHicTE 3agaH0 hopMytomo ¢, = (n + 5)(n — 2). 3HAWIITE N, AKIIO:
1) ¢, = 260; 2) ¢, =638.

) ) -2 . .
ITocmimoBHicTE 3agaH0 hopmyoo: 1) a, = ———; 2) a = . SHa#IITE a,, a,, a,,,
3—4n 2n+4

a

n+1°

3anuinTh OOHY 3 MOMKJINBUX (POPMYJI 1-TO UJIeHA IIOCI1IOBHOCTI:
1) 1; 8; 27; 64; 125; ... ; 2)0; 3; 8;15; 24, ... .

R

ITocmimoBHicTs (b)) 3anaHa peKypeHTHO: b, = 3’ b . 3HAAIITE CyMy IIEPIINX

n+l1
n

YOTHPHOX 11 UJIeHIB.

3anuinTe IepIl MIiCTh YJIEHIB IOCI1JOBHOCTI:

1) HaTypaJbHUX YKceJI, Akl Ipu guiesH] Ha 10 garors B ocrayl 9;
2) HATypaJIbHUX YHCeJI, IKl KpaTHl 3 1 4.

HoBeniTs, 1m0 MOCTIAOBHICTE @ = —9n* + 10n +25 € cnagHoW.

. ) 1 ) . .
Yu Oyzme oOMexeHOI0 IOCTIIOBHICTD @ = — ? Bigmosigs o0rpyHTYHITE.
n

} ) Com ) B
[TocmmoBHicTs 3amana opmysioo a = 2", Jlosemits, moa . +a ., =6a. .

Pisenb C

. ) ) ) n®+11
IlepeBipre, un € uyncaa 1 1 6 YWieHAMHU IIOCIIOBHOCTI y, = — Axmo e Tak, To
n-+

BKAYKITh HOMEP YJIeHa Ifiel II0C/I1JOBHOCTI.
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ITocimoBHicT 3amaHo dopmystoo ¢ = —3n® + 5. BamumniTs (n + 1)-i, (n — 2)-i 4ieHn
1€l IIOCJI1TOBHOCTI.

3. 3anurrith O4HY 3 MOKJIUBUX POPMYJI 1-TO UJIEHA ITOCJI1T0BHOCTI:

1 2 4 -6 8 —-10 9 -1 4 -9 16 =25

2’5 811 14 7 J1.2° V23" 3.4"Ja.5" 5.6

4. Tlocninoewicts (b)) samana pexypenrro: b, =—10, b,=2, b, =|b,| - 6b,,, . Buaiixirs

CyMy II€PIIHNX BOCHMHU Ii YJIEHIB.
S. 3BanurriTh meprri MIicTh YJIeHIB TOCI1JOBHOCTI:

1) kBagpaTiB IPOCTUX YHCEJT,

. 1
2) HAOIMIKeHNX 3HAYeHb YHCJIa J2 3 Toumicrio 0 (3 HemocTauemn).
: : . 9" +1
6. loseniTs, 10 MOCTINOBHICTD @, = e € CIIaIHOO.
. ) (-1 : . .
7. Yu Oynme obMeskeHOIO IIOCTIIOBHICTE @, = ———— ? Biamosigs obrpyHTYiiTe.
n
: . : an+1 + an+2 n
8. IlocaimosHicTs 3amaHa POPMYJIIOI0 a = 2"+ 3" JloBeniTs, 110 T —a, =3".
Pednekcis

1. I smaw, 1m0 Take YMCIIOBI IIOCIIIOBHOCTI.

| |Tax || Ille Tpeba moTpeHyBaTHCA | |Hi
2. {1 ymino 3amaBaTy YMCI0BI HOCIIOBHOCTI PI3HUMHU CIIOCOOAMI.

| | Tax | | IIle Tpeba morpeHyBaTHCA | JHi
3. A momxy posmisHaBAaTH MOHOTOHHI ITOCJI1JOBHOCTI.

| |Tax | |Ille Tpeba moTpernyBaTHCA | |Hi
4. { 3maro, o Taxke mepPlOAUYHI IOCI1TOBHOCTI.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi
S. { 3smarw, 1o Take oOMesxeH] IOCI1JOBHOCTI.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi
6. { ymiro OymyBaTu mOCIIMOBHOCTI (PITYPHUX YKCEJT.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi
7. {1 smar, mo Take «nocaigosHicTs MiboHauul».

| |Tax || Ille Tpeba moTpeHyBaTUCSA | |Hi
8. { poaymio, Ak BUKOPHUCTOBYBATH BUBYEHY TEMY JJI PO3B I3yBAHHA 3aa4 IIPAKTHIHOTO

3MICTYy.

| | Tax | | IIle Tpeba morpeHyBaTHCA | JHi
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Morknuei Temm npoekTiB

BuroprcrauHs «30J10T01 CIIipasIi» IJIs CTBOPEHHS BJIACHOTO TBOPY MHCTEIITBA.
JocmimxeHHa «pIirypHHX IOC1JOBHOCTEM», 3aCHOBAHNUX HA IIPOCTOPOBHUX (PIrypax.

JlocmimreHHs 3a/IeKHOCT1 MK YyncaaMu mocsigoBHocTl Pi00HauYl Ta YUCIIAMHU IIOCII1-
nmosHocT1 JIoka.

KoucrpyroBaHHs BJIaCHUX YHMCJIOBUX MOCIIIOBHOCTEH, ITOAI0HMX [0 mocaimoBHocTi Mi160-
Hauul. [lepeBipka cTBOpEHHUX IIOCIIIJIOBHOCTEH 34 JOIIOMOI0I0 1HTEPAKTUBHOI €HITUKJIO-
memi MIJIOYNCeJIbHUX MOCI1IOBHOCTEH.

[Torrryk MOKRIMBOTO 3aCTOCYBAHHS YUCIOBUX TIOCIIITOBHOCTEH V sKUBI 1 HESKUBIH ITPUPO/I.
MaremaTudusl MeTOIM MOIEIIOBAHHSA ABHUINA PLIIOTAKCHUCY .

Yucaa OiboHAYYL B IIOETUYHHUX TBOPAX.
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