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2011 p. Ne 1009, 3apeectpoBanoro B MiHicTepcTBl OCcTHIT YKpainu 17 nucromnana
2011 p. 3a Ne 1318/20056.
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XV BceeykpaiHChKOT0 TYpHIPY IOHMX MaTeMaTHKIB MOXKHa 3a Tel. 067-68-28-539,
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www.ukrtym.blogspot.com.

3aBaHHs, 10 MPOMOHYIThCA AN | eTanmy TypHIpY (MDKIIKUIBHUX, pallOHHUX,
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3acTymHUK IHPEKTOpa IO. 1. 3aBaneBcbKuit

Kpemincekuii b. T
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HongaTtok mo nucra

[HCcTUTYTY 1HHOBALIMHUX TEXHOJIOTIH 1 3MiCTy
ocBitt MOHMonoasciopty YKkpainu

Ne 14.1/10-1507 Bix 24.05.2012 p.

MinicTepcTBO OCBiTH | Hayku, MonoAi Ta cnopTy YKpaiHu
I[HCTMTYT iHHOBALiINHNX TEXHOMOrIN i 3MiCTy OCBITH

XV BCEYKPAITHCBKWM TYPHIP
IOHVX MATEMATMKIB
IMEHI IIPO®ECOPA M. 1. IIPEHKA

3aBaaHHA Ang BiaGipHUX eTanis TypHipy”

lopoei opy3i — wHi wanysanvruku mamemamuxu! [esxi iz 3a0au, wo NponoHyrOmMsCs Huxcue, 00-
cumb CKIAOHI i He 0008 's3K060 NOBUHHI Oymu po3s’szani nognicmio. OQyinosamucs 6y0yms i okpemi ua-
CMKO8I NpOCY8aHHs, po30ip CYMMEBUX OKPEeMUX BUNAOKIE MOujo. Y nesHux cumyayisax eauiiii KOMaHoi
byoe eapmo nocmasumu U po36’s3amu AHAIO02IYHY, ane, MONCIUBO, Oinbui npocmy 3adavy. Yce ye €
BANCIUBUM €IeMEHMOM MYPHIPHOT «OOpOMbOUY, OCKINbKU 0A€ NIOCMABU 01 YIKABUX | KOPUCHUX HAYKO-
8UX OUCKYCIU. 3adaui, SKi 8UOAIOMbC 3aHAOMO NPOCMUMU, 8APMO CHPOOY8amu Y3a2aibHUmu. ye 3de6-
HCOU BUCOKO OYIHIOEMbCA JHCypi TYpHIpY (HeXmy8auHs He MONCTUBOCMAMU Y3A2AbHEHHS THKOIU NPU3BO-
oums 00 empamu 6a.1ie).

baswcaemo sam ycniwnoi niocomosxu oo Typuipy!

1. «Pi6HAHHA 3 YIIUMU YACMUHAMU .

JIJIsT KOXKHOTO 3HAYCHHS MapamMeTpa d € [0;2] PO3B’SDKITh PIBHSHHS [a sin x] = [a cos x] ,
ne [u] — IIJIa YacTHHA YHUCiIa 1 , TOOTO HAWOLIbIIE IJIe YUCIIO, SIKE HE MEPEBUIILYE U .

2.  «BioHo6imb mpuKymHuK.

Ha nommi 306pasunu Takuii TpukyTHUK ABC, mo AB + AC=2BC. Y 11boMy TpUKYTHHU-
Ky nposenu Oicextpucu AL;, BL, 1 CL;, micnis 40ro Bce BUTEPIH, OKPIM TOYOK Ly, L, 1

L5 . 3a 1o11OMOror0 LIUPKYJIs Ta JIIHIAKU BIAHOBITH TPUKYTHUK ABC.

3.  «I'pa 6 Kynvkuy.

Ha crouni nexath 1B1 KyIKU KYJIbOK, Y MEPUIiH 3 IKUX m KYJIbOK, y Ipyrid — n. 3a OJIUH
X1J1 MOYKHA 3 OJHOIT 3 KYIIOK puOpaTu ofHy, 181 a00 Tpu KyJbkH. IBaHKO Ta Mapiiika po6-
JSATh XOAM MO yep3i, Mapiiika xoauTh nepuiorw. Burpae Toil, XT0 poOUTH OCTaHHIN Xil
(TOOTO MiCNIs X0y SIKOTO Ha CTOJII B3araji He 3aJHMIIAEThCS KYJIbOK). XTO 3 TPaBIIIB MOXE
3abe3neunT cobi mepeMory B Il Tpi (Y 3aleKHOCTI Bif m 1 n)? ONUIIITh BUTPAIIHY
CTpaTeriio.

4. «Po3KN1a0 HA MHONCHUKW).

JloBe1iTh, 1110 YHCIIO 424;124 8280.1.68 53 € cknanenum. [logaliTe 11e YUCIO Yy BUTIISIAL TOOYTKY

JBOX HaTypaJIbHUX YHUCEN TaK, 1100 MOAYJb PI3HMII OTPUMAHUX MHOXXHHKIB OyB Haii-
MEHIIUM MOXKJIUBUM.

* Jlns IIpOBENEHHS MIKIUKUIBHUX, paliOHHUX, MiCHKMX Ta OOJIACHHX €TaIliB TypHIipY BiANOBiAHI Kypi i OPrKOMITETH MOXKYTh
YaCTKOBO 3MIHIOBAaTH 3alPONIOHOBAHUI NIEPEITiK 331a4.



5.  «llpo Kinbkicmb po36°a3Kie 0ioghanmoeozo pieHAHH).
JIist 1iI0ro HEBIJ €MHOTO YMCNA 7 1 HAaTypaJbHOIO m TO3HAYMMO 4epe3 S, (n) Kb~

2 2

) ) . 2 .
KICTBb yCIX pO3B’S3KIB PIBHAHHA X{ + X5 +..+ X, =1 y LUIMX YUACHAX X, Xy, ..., X,

(po3B’s13KHU (ul,uz,...,um) Ta (vl,vz,...,vm) BBa)KAIOTHCS OJHAKOBHMHM TOJ1 M TUIBKU TOI,
KOJIU U, =V, AN BCIX k =1,2,...,m). 3HalAITb CymMy
[V ] 2 2
n—(m+1)i )S (n—i )

6. «Obepuenns nenepepeHocmi».
6.1. Ilpo pyskuiro f :Z — Z. BimoMo, 110 BOHA € B3a€EMHO OJHO3HAYHUM B1JI0OPaKEHHSAM

(biexyicro) MHOKHMHM BCIX IUIUX 4Yucen Ha cebe, mpuiaoMy f (n) —> +00, SKIIO 71 —> +00.
Hexaii f ' nosnauae ¢bynkuito, obepeny A0 f. Uu MoKHA CTBEpIKYyBaTd, IO

f_l(n)—>+oo,sncmo n—+o0?

6.2. Ilpo ¢pynkuito F :R — R BioMo, 1110 BOHA € O1€KII€I0 MHOKWHU BC1X JIACHUX YUCET
Ha cebe, 1 € pO3pUBHOIO B KOXKHIM TOUIl YMCIOBOT MpsiMOi. Yu MOKHA CTBEPKYBaTH, 110
i oOepHeHa a0 Hei pyHKuis F ! Takox e PO3PUBHOIO B KOXKHIM TOUII1 YUCIOBOT MPSAMOi?
7.  «I pynu yucen».

Yu moxna umcna 1,2, 3, ..., 100 -1 po36utu Ha 10 rpyn Tak, o6 cyma BOCbMHUX CTeTe-
HIB YuCeN Y KOXKHIM rpyni Oyna ojHa i Ta cama?

8. «Tpuzonomempuunuit mnozounen.

SIky HaliMeHIIly KUJIBKICTh HYJIIB HA CETMEHTI [—n;n] MOK€ MaTH (PYHKIIISI BUTIIS LY

T(x) = ayg15 O8> 2012 + azgy; cos® 201 1x + .. + a5 cos® 15x
(TyT ay5, a1, .- » Ayl — AESKI AICHI 4yuca)?
9. «CmunbvHne 001UUIOBAHHA.
Hexait m, n 1 k — HaTypanbHi1 yucna. BHyTpillIHIO MOBEPXHIO TYIIOBOI KIMHATH, fKa
YTBOPIOE cO00I0 MPSMOKYTHUHN Mapaieneninea po3MipoM m x n x k, 0yio 3aMOBJIEHO 00-
JUIIOBATH 0€3 «IporajuH» (ToOTO CTIHU, MIJJIOTY, CTEJII0 M HaBiTh JABEP1) IUIUTKOIO.
MaiicTep-MIuTOYHUK Ma€ YOpHI Ta OUIl MIMTKU po3MmipoM 1x1 1 BBaxae 0OJMIIIOBAaHHS
CMUIbHUM, SIKIIO BUKOPUCTaHA HAWOLIbIIA MOXKIIMBA KUIBKICTh YOPHUX IJIUTOK TaK, abu
KOJIH1 JIB1 3 HUX HE JIOTUKAIUCS MK COO0I0 CTOpOHAMU (HOTHK KyTaMH JTO3BOJISIETHCS, Pi-
3aTH IUTMTKU He MokHA). [To3zHaunmo yepe3 F (m,n,k) KUIbKICTh YOPHUX TUIMTOK, SIKa IO-
TpiOHA 7151 CTUJIBHOT'O OOJIMIIOBAHHS JTYIIOBOi KIMHATH.

9.1. 3naiinite F(5,5,5) ta F(2012,15,15).

9.2. Nocmiith BeMUUUHY F (m,n,k).



10. «Ouinka cymu».

n
- . C e 2 .
Hexaii x;, x5, ..., X, — JOBUIbHI A1¥CHI YUCIIa, IPUYOMY in # 0. JloBeniTh, 110
i=1

le-zé n—1+(1—2{5n(1—u)}j -maxxl-z,

i 1<i<n

ac U= Z ] — IIpO6OBa qaCTHHA 4YucCiia u .
n max ‘x ‘
1<i<n

11. «Cninona oomuuna».
Hexait £ — noBuibHa Touka ctopoHu BC kBanpata ABCD . JloBendiTs, 110 BIIMCaH1 Kojia
TpukyTHUKIB ABE, ADE 1 CDE MaioTh CIUIbHY JOTHYHY.

12. «Illaxoeuii pedyc». /7 // F /

Ha nmiarpami 306pakeHo0 MO3HUIIII0, sIKa MOTJIa O TpamuTUCS B / / /// %
maxoBid maptii. bimi ¢irypu 3ammdpoBaHO BeIMKUMHU % % %/
JITEpaMH, a YOpHI — ManuMu (ycboro 14 6inux 1 14 yopHux // ,//

¢iryp). @irypu 0JIHaKOBOTO TUIY 3alIU(PPOBAHO OJHAKOBH- / // / %
Mu OykBamu: Hampukiaja, X — OUIMil KOpoJib, X — 4YOp- Z A% / A // A% C
HUM KOpoib. Po3mmdpyiite no3uitiro. / 2 / / %
13. «Cymu ma 6inomianvui Koeghiyienmu. Z d 7 % //
Hexait & — 3amane HaTypajgbHEe YHUCIIO.
13.1. 3HaiiniTe Taki AlMCHI 4nucna 4, (k) , A (k) s ooy A (k), 10 JIJIs1 BCIX JIOMYCTUMHUX
JIICHUX 3HAY€Hb X CHPABIKYETHCS PIBHICTH
oA AR, A
x(x+1)-...-(x+k)_ X x+1 0 x+k
51
13.2. JInst HaTypanbHUX 7 > 2k 3HaWAITB CyMy S, (k) =
Cz+k

13.3. JloBeniTh icHyBaHHs rpanuul lim S, (k) Ta 3HAWUMITH 1i 3HAYECHHS.

n—>o0
14. «llpasunvruii mempaeop».
Uu MOXKIJIMBO MPaBUILHUN TE€Tpaep po3pi3aTu Ha ICKLIbKA MPABUILHUX TETpacapiB?
15. «Haocmeneni ma yikasa Q)ynKkuisny.
9k
Jlist 3a7aHOrO0 HATYpajJbHOTO 7 PO3TJSIAAIOTHCS BCUISAKI YHCIIa BUTIISAY alaz , 1e

1<k<n, aj+ay+..+a; =n, a; eN, 1<i<k. Ilosnaunmo uepes g(n) HaiiGinbie ce-

pen TakuX 4YHCEl: g(l):l, g(Z):Z, g(3):3, g(4):4, g(S):9, g(6):27,
g(7):512, 1T. 1. 3HAUOITE g(n) (Haragaemo, 110 ajis JTOJAaTHUX 4Yucell a, b 1 ¢ 3a

2
O3HAaYCHHSIM abc = a(bc). Hamnpukinan, 2% =29 =512 )



16. «Haocmeneni ma nooinonicmo.
16.1. Hexail k — 3agaHe HaTypalbHe YUCIO. 3HAUAITE D) — HaHOUIBIINI CHOUIBHUM Ji-

m
NbHMK ycix uncen Burnsany m” —m'",ne meN, m>k .

16.2. J1ns 3aaaHOT0 HATYypajJbHOTO @ PO3TJITHEMO MOCIIIOBHICTh {un (a)}n> i (a) =a,

un+1(a)=au”(a), n=>1. JloBenirs, mo g noBuibHoro a € N w, (a):un (a)—un_l(a)

aunThest 0e3 octayl Ha 1! Ui BCIX HATYpajJbHUX 1> 2.
17. «@yunkuyionanvhe pieHAHH).

Jlist HaTypalnbHOTO A 3HAWAITH yci Takl QyHKmii f :(0;+ oo)—)(0;+ oo), o st Oynib-
AKHX JOJATHUX YUCEN X[, X5, ..., Xpj, JOOYTOK KOTPHUX JOPIBHIOE 1, BUKOHY€ETBCS pIB-

HICTH

18. «Pisend ycummsa ma noaimuyHi MexHono2ii».

[TonmitrexHonoru npe3usienTa Kpainu OniMIii OTpUMalu 3aBAaHHS NEPEKOHATH BUOOPIIIB
10JI0 MOHOTOHHOT'O MOKPAIIEHHs CUTYallil B KpaiHl BIPOAOBXK OCTaHHIX 5 POKIB Horo me-
pebyBanHs npu Bhazl. s HbOro MoOJITTEXHOJIOTaM HAJaly 3alOBHEHY HATypajJbHUMHU
quCIaMu TaOIUII0 po3MipoM 3 x 5 3 eKOHOMIYHUMHU TToOKa3HukamMu P, O 1 R 3a ocTaHHI 5

pokiB. [TomiTTeXHONIOrM MalOTh MPaBO OyAb-sIK1 yucia Tabauli (y TOMY YUCI1 — KOJIHOTO
abo K yci) 30UIBIIMTH HA OJAMHMINO, MICIAS YOro CKJIACTH «IHTErPalbHUM TOKA3HUK)
aP +bQ + cR, obpaBmm niicH1 koeditieHTH a, b 1 ¢ Ha cBid po3cya. Uu 3aBKau BOHH
3MOXYTh BUKOHATH 3aBJIaHHs, TOOTO 3pOOWTH Tak, MO0 BUTAJaHWN HUMHU IHTErpaIbHUH
MOKa3HUK 3a OCTaHH1 5 POKiB IIOPOKY 3pOCTaB?

* sk ok

,HeﬂKiH03HaquHﬂ,ﬂKiBHKOpHCTOByKﬂ%Cﬂ]ByMOBaX3aHan

n!

. k . .o .
n'=1-2-..-n, 0!=1, I!=1 (daxropian uucna n), C, =————— — 4UCIO0 KOMOIHAWI} 13 1 €neMe-
k'(n—k)!
HTIB 110 k, 0 <k <n (GiHOMIaNbHMI KOE(IUIEHT);, Max @, — HAWOUIBIIE CEPENl YUCEN d), Ay, - .., 4,
1<i<n
n n
Za[ — CyMa 4HUCEll ay, Ay, ..., 4, ; Hai — N0OyTOK uncen a;, ay, ..., a,; f: X —>Y — Qynk-

i=1 i=1
mis f, sKa BU3Ha4YeHa Ha BCili MHOXHMHI X Ta HaOyBae 3HaU€Hb Y MHOXKHHI Y .

Marepianm 11 npoBeeHHs Bi0ipHUX eTaniB TYpPHipY NiAroTyBaJIM:
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O. IO. Termmiacekuit, O. K. Tonmuro, 1. B. ®enmak, 1. C. ®emenko, A. M. Oponki,
B. A. SIciHChKuUI.




