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MHosicuenns 1o 3asaans 3 VIATEMATHUKHN
npooHoro recryBanus «3I1T'3AI»-2012

Bionosios: b
Toscnenns. HeoOX1THO CKIIACTH MPOMOPILit0, y3sBmu B sikocTi 100% - 140 6anis, a 130% -
x GaitiB (KUTBKICTH OalliB, IKy HEOOXiqHO HAOpATH ISl BUTPAIIY CYIICPEYKH).

Bionosion: A

Ilosicnenns. OOMIBI YaCTUHU DIBHAHHS HEOOXIAHO TPUBECTH JO OJHAKOBOI OCHOBH (y
1

JIAHOMY BHUIAJKy Kpallle BUOPATH 2), CKOPUCTABIINChH BIACTHBOCTSMH CTEIEHiB: 2 2% =22,
a MOTIM MPUPIBHATH MOKa3HUKH CTETICHIB.

Bionosiov: 1

Toscnenns. HeoOXiTHO mam’TaTH, IO AJIs TOrO, 00 PO3IUIMTH Ha JIpi0, HE0OXiTHO HOTO
MEPEBEPHYTH Ta HA HHOTO MOMHOXHUTH. [licisi mMbOTO 3aMUIIATHCA CKOPOTHTH, 3TaJIaBIIH,
10 MPH JiJICHH] MOKA3HUKHU CTENIEHIB BIIHIMAIOTHCS, & HE JUISThCS.

Bionogios: T
Tosacnenns. SIxkuio Bukopuctatu GOpMYIH MPUBEICHHS Ta CKOPUCTATUCS TUM, 110 KOCUHYC

— (1)YHKI_[15{ ImapHa, a I1¢€pi1oJ TaHICHCAa - &, TO MOXHa OTpHUMATHU: a=3|n€=§,

b:c05240°=—c0360°=—%, c=tg0=0.

Bionosiov: B

THoscuenns. Jlnsg po3B’si3aHHS I1i€1 HEPIBHOCTI HEOOXIJHO CKOPUCTATUCA HACIIIKOM 3

(Xx=2)(x=3)
X+1

I[OTO HEOOX1THO CKOPUCTATHUCS METOJIOM 1HTEpBaJiB, HAMAIOBABIIN «3MIKYy». 3 BiIOBII

(—o0;—1) U[2;3] HaTypanbHUME OyAyTh JuIIe yucha 2 Ta 3.

TeopeMu BieTa Ta po3kiacTu YMCENbHUK JIpOOYy Ha MHOXKHUKU: <0. Ilicas

Bionosios: T’
Iosicnenns. Slkmo TetsiHa MOXe 3irpaTH Menoito 3 iMoBipHicTio 0,6, TO He 3MOKe 3irpaTu
10 MenoJito 3 iMoBipHicTIO p=17-0,6=0,4. Ockinbkn Ha TPEThOMY 3aHATTI TeTsHa MOXKe

3irpaTv ABI MeNoAii, TO IMOBIPHICTH TOTO, IO BOHA JKOJHY 3 HHX HE 3irpa€, JOPIBHIOE
no6ytky 0,4 - 0,4=0,16.

Bionogion: A
Tosicnenns. Koopaunatu Bektopa a = (—4;—3), a oTxe, HOr0o JOBKHHA JOPIBHIOE KOPEHIO
13 CyMU KBaJIpaTiB HOTr0 KOOPAMHAT, TOOTO — 5.

Bionosiov: T’

Iloscnenns. OCKUTBKM TUIKM Mapa0oiM HampaBieHI BHMU3, TO KOE(ILIEHT a BiJ’ eMHHA.
Touka (0,;c) — 11e Touka nmepeTuHy napadoau 3 BiCCIO OPJIMHAT, 1 OCKIJTLKH BOHA 3HAXOIUTHCS
HUK4e Bij Bici Ox, TO ¢ — TaKOX Bia’eMHe. Ternep po3risiHeMo BEpIIMHY Tapadoiu — BOHA

) b .. o
Mae JOJaTHy a0CLMCY, @ OCKIIBKU: X, = —2— , To Koedirient b momaTHiii.
a

Bionogiov: T’
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Toscnenns. Tloxinna nopiBHIOEe 0 B TUX TOYKaX, Y SKMX (YHKIlIS HE 3pOCTa€ 1 HE CMAJac.

SIkmo mpu 1bOMY BiIOYBa€ThCS 3MiHA 3HAKYy IMOXIAHOI, TO TaKi TOYKM HA3WBAIOTHCS

ekctpemyMamu. Ha nanomy rpadiky 9iTKO BHJHO 3 €KCTPEMYMH, 3 YOTO MOXKHA 3pOOUTH
BHCHOBOK, III0 3a3HAYCHE PIBHSHHS Ma€ 3 KOPEHI.

10. Bionosios.: 11

o . : : Xx+1<1
Ioacnenns. JlaHa HEPIBHICTh €KBIBAJICHTHA CUCTEM1 HEPIBHOCTEM: 150 < -1<x<0.
X+1>

[lepma HEepiBHICTH BHILUIMBAE 3 TOTO, IO OCHOBA Jiorapudma MeHma 3a 1, a Apyra BiAIOBITaE
O/13 maHoi HEPIBHOCTI.

11. Bionosios: T’

Ioscnenns. Jlerko mobaynTy, 10 MOBa i/1e PO apu(PMETHUHY MPOTPECito, MEPIIN YIeH
axoi popiBHioe 300, a pizaunsg — 100. [Tpu npomy NoOTpiOHO 3HAWTH CyMy BOCBMH ii MEPIIMX
YJICHIB.

12. Bionosios.: A
Iosicnenns: +/(=3)* +3/-27 = |— 3| +(—3) =0. HeoOxinHo mam’siTaTu, 110 Ma€e MICIE TakKa

o X, n — HenapHe
piBHICTB: VX" = .
|x|, n —napxe

13. Bionosios: T’
llosacnenns. TBepakeHHS A BUIUTMBae 3 BIACTUBOCTI HemapHoi ¢ynkuii, b — 3

BiractuBocteil ¢yHknii y =109, X mpu ocHOBI, mo menme 1, B — 3 Toro, mo nepiox GpyHkmii

T(f (kx+Db)) =%T(f (X)), I — 3 BmactuBoCcTe#t TaHreHca. A och TBepkKeHHs I — HeBipHe,

yepe3 Te 1110 JJIs [[bOro MEePEeTBOPEHHS MOTPIOHO BIAOOPAa3UTH CUMETPUYHO JIUIIE Ty YacTHUHY,
1110 3HaXOAUThCS cpaBa Big oci Oy, a Te, o 37iBa, NOTPIOHO BUJAIUTH.

14. Bionosiov: B
Tosacnenns. Slkimo nepedpazyBatu NMUTaHHS 3a1a4i, TO Tpeba 3 MepeNiueHuX YUCeN BUOpaTu
Te, sKe JJa€ ocTavy 4 Mpu JiJeHHl Ha 7.

15. Bionosios: A
llosacnenns. JlocTaTHHO NEPEHECTH BUPA3 13 KOCUHYCOM B OJIHY YaCTUHY, a BCl 1HII1 BUpa3u
- B 1HIIIY, @ TIOTIM MOAUTUTH OOUBI YACTUHU HA KOE(]ILI€HT NMPH KOCUHYCI.

16. Bionosios. 1

Hosacnenns. TBepmkeHHS A HEBIpHE dYepe3 Te, IO B IIEHTPI OMHUCAHOTO KoJa
MEePETUHAIOTHCA CEPEeIMHHI TMEePHNEHAUKYISpU, a MeHiaHW IMEePEeTUHAIOThCS B IEHTPI Mac
TpukyTHUKa. TBepmxkeHHs b HeBipHe, a/pke MOBKMHA MEAlaHU JOPIBHIOE JOBXKWHI BHUCOTH -

a~3 . . . o
R TBepmxenHs B — MeniaHa rinoTeHys3n JOPIBHIOE MOJIOBHHI TiOTeHy3H. TBepxeHHs I' —

MeJllaH!d B TOYIll MEPETUHY AUTITHCS y BigHOmeHHl 2:1. A ock TBep/keHHs [l — BipHe, ajpke 111
JIBA TPUKYTHUKH MAIOTh CIUIbHY BUCOTY Ta PiBHI OCHOBH.

17. Bionosiov: B
llosacnenns. HalitpocTilne po3B’si3aHHA — OOBECTHM HABKOJO 1LbOIO TPUKYTHHKA
NPSIMOKYTHHUK TaK, 100 ycl TpU BEpIIMHU TPUKYTHHUKA JISKAIM HA CTOPOHAX MPSIMOKYTHHKA, a

2
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MOTIM TIOpaxyBaTH IUIONLY TPUKYTHUKA SK PI3HHINKO MK IUIOMICI0 MPSIMOKYTHHUKA Ta TPbOX
NPSIMOKYTHUX TPUKYTHHKIB.

18. Bionosiov: b
Ioscnenns. Paniyc maHoro Koia JIOPIBHIOE TMOJIOBMHI JiaroHaii KBajapara - 2M2 cm. A

CTOpPOHA KBajpara, SKUi OMMCAHWI HABKOJIO KOJia, JOPIBHIOE JliaMeTpy Koja - 4x/§ cm. OTxe,
Horo 1oma JopiBHIOE 32 e’

19. Bionosios: B

Ioscnenns. ®opmyna 11s 06’ emy muninapa: V = 7R*H , ToMy 36inblIeHHs BUCOTH y 3 pasu
nacth 30LIbIIEHHS 00’eMy y 3 pas3u, a OChb 3MEHIICHHS pajiyca y 2 pa3u TpU3Bene J0
3MEHIIEHHS 00’ eMy y 4 pa3u.

20. Bionosiob: B

llosachenns. SIk1o BITHATH BiJ] TUIOIII TOBHOT MOBEPXHI KOHYCA IUIONTY O1YHOI MOBEPXHIi, TO
OTPUMAEMO ILION[y OCHOBH — OTXKE, MOXKHA 3HAWTH paaiyc ocHoBH — 6 cM. [licis mporo 3
bopmynu ans oy Oi4HOT mMoBepxHI KoHyca: S =7RI, MOxHA 3HAWTH JOBXKHUHY TBIPHOI
koHyca — 10 cM, a aii — BUCOTY — 8 CM.

21. Bionogion:
A B BT ]

Ao DN

Toscnenns: 1 — rpadik ynorapudma MoKHA TI3HATH 3a TaKUMHU o3Hakamu: O/f3 — nwuiie
J0JaTHI X, OCHOBa — MeHma 1, a omxke, QyHKuisa cnanae, Oy — BepTUKaJIbHA aCUMIITOTa; 2 —
MOKHa BIII3HATH 4epe3 Te, 10 (QyHKUIS MpuiiMae Jumie BiI €MHI 3HaueHHA, Ox —
rOpU30HTAJIbHA ACUMIITOTA, & OCKUIBKM OCHOBA MeHIa 3a 1 Ta € 3Hak nepe]] QyHKIIE «-», TO
¢byHkuig 3pocrae; 3 — rimepoosna, BITKH AKOi Jiexats y /I Ta VI uBepTsax uepe3 3HaK «-» mepen
¢ynkuiero. 4 — BiTka napabonu, O/[3 — nuiie HeBi'€éMHI X, OONacTh 3Hau€Hb — JIMILE
HEBIJ’€MHI .

22. Bionosion: A B BT I
1
2
3
4
Toscuenns:
x—3 3x-12 1 1 7

X2 —6x+9 3x°-48 x-3 x+4 (x-3)x+d)
3 log, (-3x) +log, 2 = log, (-12x) .
J2

4 sin(zx) + cos(zx) +tg (7x) + ctg (2x) = —g-f-?—l—l: 2.
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23. Bionosion: A b BT I

W N -

4

Ioscnenns. Terpaenp — 1e TPUKyTHA HipaMifa, mapajelnenine] — YOTHPHUKYTHA MpU3Ma.
Kinpkicte rpanei mipamigd Ha 1 OuIbIIa KUTBKOCTI BEPIIMH MHOTOKYTHHKA, IO JICKHUTh B
OCHOBI, KUTBKICTh TpaHeil MPU3MH — Ha 2.

24. Bionosiow: A'b BT I

A~ OB

Tlosichenns: OCKIIBKA Tparlellis OlMMUcaHa, TO cyMa JIOBXKHH il MPOTUJICKHUX CTOPIH PiBHI, a
OTXKe, CyMa JIOBXKHH OCHOB Tpanelii J0piBHIOE 12 cu, 3BIAKM MOKHA 3HANUTH CEPEIHIO JIiHII0 — 6
cMm. 3HAOUM BHCOTY Ta OI1YHY CTOPOHY, MOXKHA 3HAWUTH Pi3HUITO Mix ocHOBaMHu — 10 cu. 3Biaku
JIETKO 3HAWTH, 110 OliabIna ocHoBa jgopiBHIOE 11 cm, a Mmenma — 1 cm. JloBkuHa aiaronHanti

3HAXOJIUTHCS 3 MPSIMOKYTHOTO TPUKYTHHKA, KATETU SIKOTO JOPIBHIOWOTH 6 cv 1 V11 cm.

25. Bionosios: 36
Ioscnenns. SIKIO TMO3HAYMTH 33 X IMBUAKICTH Kupuna 1o 30UTbIICHHS, TO PIBHSHHS IS

, ) 42 4,2 ) )
po3B’si3aHHA 3a/1a4i OyAe TakuM: ———1 =01 (HeoOximHO He 3a0yBaTH MEPEBOJIUTH BCi
X x4+

BCJIMYHNHU B OJIHY CUCTCMY O,I[I/IHI/II_[L).

26. Bionosios: 2

llosacnenns. 11IBUAKICTD TiNa TOPIBHIOE MOXIAHIN B1l KOOPIAWHATH, a 3yMMUHUTHCSA TIJIO0 Y TOU
MOMEHT, KOJIM HOro MmBHAKICTH AopiBHIoBaTMMEe 0. OTxxe, MOTpiOHO B3ATH MOXIAHY Ta
npupiBHATH ii 70 0. OTprMyeMO BIIOBIAbL — 2 C.

27. Bionosion: 363

Toscnenns. BapianTtiB 3a0utts 1-oro rona B IBana 3, 2-0X rouiB — 32 (aypKe KOKEH ToJT BiH
MoOXe 3a0HTH TphoMa criocoGamn) i T.1. OTke, BChoro Bapiantis — 3+3°+3%+3%+3°. 1o cymy
MOKHa 00paxoByBaTH BPYUYHY, @ MOXKHA 32 JIOTIOMOTO0I0 (OPMYIH AJIsi CYMHU TEPIINX 5 YJIEHIB
re€OMETPUYHOI MPOrpecii 13 NepUINM YIEHOM Ta 3HAMEHHUKOM 3.

28. Bionogiowv:-T1
x2+3x-1
Ioscuenns: (éj <272 3V <330 o 32 _3x41<3x—6. L1s HepiBHICTDH

3BOJUTHCS IO 3BHUYANHOI KBaJpaTHOI HEPIBHOCTI, fIKa PO3B’SI3Y€ThCS METOJOM I1HTEPBAIIB -
(—o0;—7] U[L+0) . HaitGinpImii Bix’eMHHIA PO3B’SI30K -7.

29. Bionogios: 90

Tosicnenns. SIKIMO TUIOMII TPUKYTHHKIB BimHOCATBCS AK 9:1, To KoedimieHT momiOHOCTI
nopiBHioe 3. OTxe, SKIIO HaiOLIblIa CTOpPOHA APYroro TPUKYTHUKA JOpiBHIOE 14 cm, TO
HalOUIbIIa CTOPOHA OUIBIIOrO TPUKYTHHUKA AOPIBHIOE 42 cm. JIB1 1HIII CTOPOHM HOro MOXHA
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Mo3HauuTH vepe3 3x Ta Sx. SKmio mami 3amucatd TeopeMy KOCHHYCIB JIJIsl TAaHOTO TPUKYTHHKA,
TO MOYXHA 3HAUTU X — 6 cm. A OTXKe, IepuMeTp OUIBIIOr0 TPUKYTHUKA TOPiBHIOE 90 cu.

30. Bionosios. 64

Ioscnenns. Slxuio yci Oi4HI rpaHi mipaMigy HAXUIEHI 10 OCHOBH I1iJ] OJHAKOBUM KYTOM, TO

BEpIIMHA MipaMiid MPOEKTYEThCS Y IIEHTP BIHCAHOTO KOJa OCHOBH, a SIKIIO Y Iapaliesiorpam

MOJKHA BIIMCATH KOJIO, TO el mapaiejiorpaM — pomM0. 3HAIOYM BHCOTY MipaMiu Ta KyT HAXHITy

OlYHUX TpaHel, MOKHA 3HAUTH anodeMy — 4 cu Ta pajiyc BOUCAHOTO KOJia poMOy - 243 cm.

3Harouu pajaiyc BIIMCAHOTO KOJIa Ta TOCTPUH KyT poMOa, MOJKHA 3HAUTH HOTO CTOPOHY — 8 cm. A
. . . . 2
OTKe, TIo1a O1YHOI MOBEPXHI AOPiBHIOE 64 cm”.

31. Bionosios: 4,5
Tosacuenns. Ilnoma dirypu, mo oomexxeHa aBoma rpadikamu, — 1€ BUSHAYCHHUH 1HTErpaj
BiJl pi3HMII 1BOX (PyHKIIH. SKIIO 3HAHTH TOUKM MepeTuHy rpadikiB Ta HAMATIOBATH 1X, MOXHA

1
oTpuMaTtd GopMyiy Uit OOYHCICHHS TUIoIi: S = I(Z —Xx—x*)dx =4,5.
2

32. Bionosios: 0,5
2 1o, 77 . .
Iosicnenna: X~ —X+2=(X _E) +Z 2> Z; OTXKe JIiBa yacThHa Oinmblima 3a 1,75, a mpasa
—sin(m)— () _ 7
JacTUHA 2(1—2 sin) 2) =221 <o 22 :Z MeHma 3a 1,75 depes Te, mIo

HalOuIble 3HadeHHs cuHyca — 1. OTxke, pIBHICTb MOXKIIMBA JIMIIE 33 YMOBH, IO OOHJBI
JacTHHU JOPiBHIOITH 1,75. Ile MoxxmuBo nutie mpu x=0,5.



