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«3IT'3AI»-2012-2013

A. Ilosicnenns: micis Toro, sik 00’em M’s3iB 30inbiiuBes Ha 30%, BiH CTaB CKJIAJaTH
130% Big movarkoBoro. Skmo Tenmep BiH 3MeHmuUBCI Ha 20%, TO mpomopiist
Burigaarume Hactynuum yuHoM: 100% — 130%, a 80% — x%.
. lloscnenna: noTpiOHO HaMAallIOBaTH PUCYHOK, 3 SIKOTO CTaHe 3pO3yMLJIO, IO 3ajadya
PO3B’SI3YEThCS B OJMH KPOK 3a JIOMOMOTOI HACTYMHOTO (DaKTy: KaTeT, MIO JICKUTHh
Harpotu kyra 30°, B 2 pasm MeHmMii 3a rinoteHy3y. B naHOoMy BUmamKy MicT — e
TimoTeHy3a, a MUPUHA PIUYKH — KaTeT.
B. [loscnenns: wmoxHa po3B’s3yBaTH 3a7ady JeKuibkoMa crmocobamu. Hasememo
HaUTIPOCTIIIHIA: 3v6 = /32 -6 = /54, /3600 = V602 = v60.
I'. Ilosicnennsa: ue 3agada Ha apudmeTHdHy nporpecito. B miit nporpecii: a; = 15,d =
15,a, =360+ 45 = 1845 (moTpiOHO meEpeBeCTH YacH B XBWIMHH). 3a YMOBOIO
HeoOXiaHo 3HalTH n. st poro gonomoxe hopmyna: a, = a; + (n — 1)d.

c2+25 cle=s _ c24+25—c2+5¢ _ 5(c+5) __ 5
(c=5)(c+5)  c+5  (c=5)(c+5)  (c=5)(c+5)  c—5'
A. [lloacHenHa: TOMHOXHMMO OOWIBI YAacTUHU PIBHSHHS Ha 2 Ta CKOPUCTAEMOCH

B. loscnenns:

OpPMyJIOI0 Ui CHHyca mojBiiiHoro xyra: 2sin(x +=)cos(x +=)=+/3. AGo:
2 2

sin (2 (x + %)) = /3. Onak V3 > 1. A cuHyc He MOXe NpUilMaTH 3HAYCHHS GiNbIIi 3a

1. Otxe, 11e piBHSHHS KOPEHIB HEMAE.

B. lloscnenns: ekcTpeMyM — Iie TOUYKa, Y SKWH moxigHa QyHKIil 3MiHIOE cBili 3HaK. Ha
npoMy rpadiky € 3 Hymi MOXilHOI, ajie y ApYriil TouIll MOXiJHA HE 3MIHIOE CBii 3HaK,
3aJUIIAIOYHCh Bif eMHO0. OTKe, QYHKIIS Mae JIUIIe ABa EKCTPEMYMHU.

b. lloscnenns: 1) BipHe TBepmkeHHst; 2) B TeMi «CTepeomerpist» 3a aiarpamoro Mapist
orpumana 20% rapHux OIiHOK, a 2 3 20 — e 10% - HeBipHe TBepI:KeHHS; 3) KUIbKICTh
OILIIHOK MMOBMHHA OyTH 1uioo. SAkmo Mapis orpumana 3a temy «lIporpecii» 15 omiHoOK,
TO TapHUX 3 HUX MOBUHHO OyTH 15% - Heljie 4uciio — HeBipHe TBepaKeHHs; 4)
cepenHe apupMeTUYHE JTOPIBHIOE 3aTaIbHUIM CyMi BIJICOTKIB MOJUTUTH HA KUIBKICTh TEM
— 26,875% - HeBipHe TBepI:KeHHsI; 5) OJHAKOBa KUIBKICTh BIJICOTKIB HE O3HAudae
OJIHAKOBY KIJTBKICTh OILIIHOK — HEBipHe TBEP/I:KEHHSI.

I'. Ilosicnenns: 1ie KBaJipaTUYHa HEPIBHICTh: MOTPIOHO MEPEHECTH BCl JI0JIaHKU 3 MPaBOi
YaCTMHH BIiBO, TA 3HAWTH KOPEHi BiAMOBiAHOr0 KBaAPaTHOTO PiBHAHHS: x° — x — 2 < 0,
x1 =—1,x, = 2. Ilicna 1poro moTpiOHO HaMaNIOBaTH «3MiliKy» Ta 3alITpUXyBaTH
BIJIOBIAHUN TPOMIXKOK (B JJaH1il HEPIBHOCTI — 13 3HAKOM «—»).

A. lloschennsa: Tola OCHOBH — II€ TUIONIA Kpyra, TOMY PajiyC OCHOBM IMUIIHJpA, a,
OTIKe, i KoHyca, fopiBHIOE: 361 = TR? = R = 6. OcKilbKu BECOTa KOHYyca JOPiBHIOE 8,
TO TBIpHA, SIKA € TIMOTEHY3010 BIJNOBITHOIO MPSIMOKYTHOI'O TPUKYTHHUKA, 10piBHIOE 10.
Omxe moma 0ivHOT MoBepxHi KoHyca: TRl = 60m.

. Ioacuenns: nMoTpiOHO MIACTABIATU B PiBHAHHA IpadikiB (QyHKIIH 1BI KOHTPOJbHI
toumi: (1; 1), (2; 2). Koopauaate 060X TOYOK MiAXOAATE JIKIIE I OCTAHHBOI (PYHKIIII.

Bb. lloscnenna: MOMHOXXUMO OOHBI YaCTHHH PIiBHSHHS Ha 12, oTpumaemo: 4x — 20 +
20 2

4—2x=4+5x.x=—?= —65.

b. lloacnenna: BeKTOpPH KOJIHEAapHi, SKIIO iX BIANOBIJHI KOOPJMHATH IMPOIOPLIiiiHI,

k2-1  k+1 3 , . . .

TOOTO: =T =37 1. Po3p’s3yroun 1o mnponopiiito. JlicraHemMo OAWH KOpPiHb:

k=-2.

B. lloschennsa: MOXHA CKOPUCTATUCS HACTYIMHOKO (OPMYIIOKO ISl TUIONI TPUKYTHHUKA!

1.14B-1BC-sineB =2
2 2 3 6

S = %absiny. Ockinbku:  Sypg = %MB *BK - sinsB =
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%AB *BC - sinsB = %SABC, TO miouia TpukyTHuka AABC B 6 pa3 Ouiblia 3a IUIONLY

TpukyTHuka AMBK.

I'. losacnenna: B panomy Bunaaky OJI3 ¢yHkmii ckimagaeTbcst 3 ABOX YACTHH:
x—3=20 (x=3 .

{xz 920 Abo: {x £ 43 3Bigcu x > 3.

I'. Ilosicnenns: TBepIKEHHS A HeBipHE (U1 MapajebHOCTI IUIOMMH HEoOX1aHO, 1100
JBl HemapaJjejbHi mpsmi onxHi€l IUIOMMHU OyiaM HapaieibHi ABOM MPSIMHUM iHIIOT
wionau). TBep/ukeHHss B Takok HEBIpHE — JOCTaTHbO B3SITH [JBI TOPU3OHTAJIbHI
IUIOIMHY, B OJHIM BHOpaTH NpsAMYy, siKa WJe 371iBa HANPaBo, a, B iHIIINH — NpsAMYy, sKa Hie
Bil Hac — I mpsMi OynyTh NepneHAMKYIsApHi. TBep/ukeHHs B HeBipHe. s 1mporo
JOCTaTHbO PO3MIIAHYTH CTIHKY Ta MiAJOTY Y Oyab-sAKild KIMHATI: SIKIIO B3SITH MPSAMY, SKa
YTBOPIOETHCS TPU MEPETHHI CTIHKK 1 CTEJ Ta MPsAMY, sSKa YTBOPIOETHCS IPH MEPETHHI
NPOTHJICKHOI CTIHKH 1 MiJUIOTH, TO Il IPSMI MapajenbHi, He3BaKal0YH Ha Te, 110 JIekKaTh
y NepHneHIuKYIsIpHuX TutoniuHax. TBepmkenns I' — BipHe. TBepmkenns [ — nuBuch

MPUKJIAJ 1Jis TBepIKeHHs B.
2x—4
. o—(x— 222, .
B. IMoschenns: 3BeneMo oOuMaBa cremens 1m0 ocuosu 2; 2~*73) =2 3 . 3Bigcu

8—4x
=>x=-1.

MPUPIBHIOEMO TTOKa3HUKHU CTEMEHIB: 3 — X =

B. Ilosicnenns: nis po3B’si3aHHS 1Ii€1 3a/1a41 MOTPIOHO 3rajiaTH, IO B OMKCAHIN Tpamerii
BHCOTa JOPIBHIOE JiaMeTpy BOHCAHOTO Koyia. ToOTO BHcOTa Tpameuii JOpiBHIOE 6.
3Haroun, OI4HI CTOPOHM, 3 MPAMOKYTHHX TPHUKYTHUKIB MOYKHA 3HAaWTH BIIPI3KH, SIKi
BIJITHHAIOTh BUCOTH Tparemii, MPOBEACHI 3 BEPIIUH MEHIINOI OCHOBH, BiJ OUIBIIOL
OCHOBH.

6 X 8

3aMUIIMIOCh  CKOPUCTATUCS  BJIACTHUBICTIO  ONUCAaHOIO  YOTUPUKYTHHKA:  CyMHU
TIPOTUIIEXKHUX CTOPiH piBHi: 2x + 14 = 10 + 6v/2.

o . 1 .
A. Iloscnenns: 06’eM mipaminu AopiBHIOE: V = ESh’ ne: S — mioma OCHOBH. 3BlICH

MOYKHA 3HAHTH TIomy ocHOBM: S = 27+/3. OCKiNbKH IUIOMA NPaBUIBHOTO TPHKYTHHKA

2

. V3 .
o0uMcroeTbess Mo gopmyini: S = a > TO CTOpOHA TPHMKYTHHKA Oyze JOpiBHIOBATH:

a = 6v/3. Anodema yTBOpIOE NPSAMOKYTHHII TPUKYTHHK Pa3OM i3 BHCOTOIO Mipamiam Ta

. av3 .
paaltyCoM BIIMCAHOI'0 KOJIa OCHOBH: 1" = T = 3. Tomi 3 MNPAMOKYTHOI'O TPUKYTHHKA

anodema JJOpiBHIOE 5.

[(f(x)>0
{g(x) >0
fx) <0
{g(x) <0
f)=0
[ g(x) =0
NPOMIDKKH, Ha SIKUX 00MAB1 (PYHKIT MarOTh OJHAKOBHUI 3HAK, Ta TOYKH, Y SIKUX Xo4a O
onna 3 Qynkiii mopisuioe 0. 3 rpadika oTpEMyeMO HacTymHI po3B’si3ku: (—oo; —2] U

{0} U [2;4].

. Iosicnenns: uepiBHicts f(x)g(x) =0 & To6T0, HEOOXiTHO 3HAUTH Ti
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1-T,2-B,3-A, 4-b. [loacnenna: 1 — ue rpadik KocuHyca, a 3aBIsiku (Gopmyii
3BEICHHS: Sin (377[ + x) = —co0Ssx; 2 — 1e 3BUYaiiHa CHHYcOifa; 3 — 1e rpadik cuHyca,
KU pO3TATHYIH B 4 pasu Big oci Ox, T006TO (yHKIIO MOTPIOHO MOMHOXUTH Ha 4; 4 —
e rpadik CUHyca, SKUi CTHCIU B 4 pas3u 70 oci Oy, ToOTO apryMeHT QyHKIIIi MOTpiOHO

IIOMHOYKUTH Ha 4.
1-1,2-B,3-A,4-T. losacnenns:

loga12+log 43 log 4,36
logT + lOg124‘ = 109412 + 109124 = lOg1236 + l0g124‘ = l0g12144 = 2.
2 ) 2 _ 2 __r _ 1 _
2 ctg*ma(sin“ma + cos*ma) + 1 = ctg*ma+ 1 = e 1.
3 ( 1 1 ) _a(a—3)* 9 ( a—3-a-3 ) _a(a—3)2 9 _ -a 9
a’-9 a?—6a+9 6 a2+3a ~ \(a—3)2(a+3) 6 a2+3a  a+3  a(a+3)

9-a?  3-a 25
ala+3) @ E =5
4V1—4a + 4a?2 —V9a? —24a + 16 = |1 — 2a| — |3a — 4| = |0| — |-2,5| = —-2,5
1-B,2-/1,3 -5, 4- A. lloacneuns: touka B nexuts y miomuni x0y; Touka K €
IEHTPOM T'paHi, ToMy 1o ocsim Oy, Oz 3aBurHyTa Jmmie Ha 1; Touka D — EHTp onurcaHoi
HABKOJIO KyOa cepu, TOOTO LIEHTp KyOa, a TOMY 3[BUTHYTA MO BCiM ocsiM Ha 1; Touka Cy
Mae koopauHath (2;0;2), a TOMy TOUYKA, sIKa € CHMETPUYHOIO JIO HEi BITHOCHO MOYATKY
KOOpJAWHAT MaTHUME Ti K caMi KOOPAWHATH, aJie 3 IPOTUIIC)KHIUM 3HAKOM.
1-A,2-1,3-T1',4-B. lloacuenns:

A

¢ M B
4 12
IInoma Tpuxyrauka CKM nopiHioe 6 cM?, mioma tpukyTauka ABC nopiBHoe 96 cm?,
ToMy mioma Tpaneuii MKAB (ue Tpaneuis 3a Teopemoro Paneca juist Binpizkis KM, AB)
nopiBHIOE 96 — 6 = 90 cM?. OcKinbKM TLIOMA Tpamellii 06YHCITIOEThCA 3a (OPMYIIONO:

a+b . .
S = Th’ TO MOXEMO 3HaWTH BHUCOTYy Tpanenii, To06to: KH = MN = 7,2 cM. 3Biacu

3HaXOJUMO JOBXHUHHU Bipi3kiB NB, AH Ta Bci HEOOX1/IH1 TUIOIII.

22. [losicnenns: TIO3HAYMMO 4Yepe3 X — KUTbKICTh XBWINH, Ky Calllko BUTpadyae Ha OJHY
rpy B HacTulbHMM (yTOOJ, a Yepe3 Y — KUIbKICTb XBWIMH, SIKYy BIH BUTpaya€e Ha
6x +y =60
2x + 2y = 60°
X =6,y =24.Y twxkHi 7 AHiB, TOOTO Ha Bci 1i cnpaBu y Caika O0yno 7 rogus. JIBi 3
HUX BiH BUTPAaTUB Ha MPOBOKaHHS AHI, TOMy Ha HAaNHCAHHS KOHCIEKTIB Ta TPy Yy
¢byr6on y HpoOro 3amummmiocs 5 roauH, abo 300 xBunuH. 3 HUX BiH BUTPATUB HA
HANTUCAHHS KOHCHEKTiB 7+ 24 = 168 xBwiuH. OTXe Ha HACTUIBHHHI (yTOON y HBOTO
samummiioch 300 — 168 = 132 xBununu. Ha oxy nmaprito BUTpayaeTbest 6 XBUIKH, OTHKE
napTiit Oyno 3irpano 132: 6 = 22.

0, 5. [losicnenns: B TiepIIoMy 3aBJIaHHI y SIpociaBu WMOBIPHICTh BrajJaTH i He Brajatu
pieHa 0,5, apke BoHa BHOMpae 3 JBOX BapiaHTiB. Y JpYromy 3aBJaHHI WMOBIPHICTB
Brajaru nopiBaioe 0,25, a we Bragaru - 0,75, amxe SpocnaBa BuOupae 3 4 BapiaHTiB.
Omxe, #MoBipHiCTh, moO SpocrmaBa Brajgae Timpkm nepmie 3aBmaanas: 0,5-0,75, a
HMOBIpHICTb, 11O Bragae TinbkU Apyre 3aBranHa: 0,5-0,25. 3aranpHa HMOBIPHICTH
JIOPIBHIOE CyMi JIBOX WMOBIPHOCTEH.

HanucaHHs | koHcrmekty. Toal oTpUMyeMO CHCTEMY pIBHSHB: { 3Biacu
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logz;(2x —1) <2 { 0<2x—1<9 {0,5<xs5
V2x —5>+3x — 12 2x—-52=23x—-12=20 4<x<7

27. 2. [osacnenna: {

4<x<5.

28. 4. [oscuenna: 11 MOYaTKy TpeOa 3HAWTH TOUKM MepeTHHy HiHii: x + 3 = x? + bx + 3.
3Bigku x; =1 —b,x, = 0. Te, mo Touka 0 NEKUTH CrpaBa Bil TOYKU 1 — b BUAHO 3
pucyHKy (depe3 Te, mo b > 0 BepimHa napabonu JeKUTh 3miBa Bix oci 0y). Ilicas

(1-b)3  (1-b)3 _

3

LOTO: flo_b(—x2 + (1 — b)x)dx = 4,5. 3BifgcH OTPUMYEMO PiBHSIHHS: -

4,5. Toni: (1 — b)3 = —27.

29. 24. [losacHenHsa: CKOPUCTAEMOCH BIIACTHBICTIO OICEKTPUCH TPUKYTHUKA: BOHA IUIUTH
MPOTHIICKHY CTOPOHY Ha BIAPI3KH, SKI TporopiiiiHi 6iyauM cropoHam. Otxke: AB =
3x,AC = 6x. 3anumemMo Teopemy KocunyciB: 9x% + 36x? — 2 - 3x - 6x * cos60° = 81.
3Bigcu: x = V3. Toxni MepUMETp TPUKYTHUKA: P = 9V3+9~9-1,7+9 ~ 24,3 ~ 24.

30. 9. Ilosacnenns: npoBenemo DM 1L AB, M — cepenuna AB, Tak sik TpukyTHUK ADB —
piBHOGiunmit. Tomi: DM =+/49 —16 =+/33. 3 immoro Goxy: CM — Bucora

PIBHOCTOPOHHBOTO TpuKyTHHKA ABC, ToOTO: CM = %g =44/3. 3a yMOBOIo rpaHi ADB

ta ABC mnepneHmukyisipHi, omke, DMC — npsaMOKyTHUH TpUKyTHHK. 3Bigku: DC =
V33 +48 =09.

31. —0,96. [loschenns: tga = —% = 1+tgla = ! 2

4
=—. Otxke, cosa=+-.
cos’a 16 i -5

) ) 3 . .
AHAJIOTIYHO: Sina = ig. Otpumyemo: sin2a = 2sinacosa = £0,96. 3Hak BU3HAYAEMO

3 HACTYITHUX MIpKyBaHb: TAaHTEHC — II€ BiJIHOIIEHHS CHHYCa 0 KOCHHYCa. 32 YMOBOIO,
TaHreHc — Bix’eMHui. OTXke, CHHYC 1 KOCMHYC NPOTHJIEXHUX 3HaKiB. OTxe, 1 CHHYC
MOJIBIHOTO KyTa TEX BT €MHUI.

(VZ)16-4-32 212;6.22-(—3,2) 20.8.9—64

32.0,25. Iloacuenns: mE G e

=22 = % — 0,25,

33.100. [loacuennsa: »Bunmmemo OJI3 wnporo piBHsHHA: X > —a. llicna 1mporo
CKOPHUCTAEMOCH OCHOBHOIO JIOTapU(PMIYHOIO TOTOKHICTIO Ta TIEPETBOPUMO MIPABY YACTUHY
piBHAHHA: x — 3 = +Vx + a. Tenep MoXeMmoO MiJHECTH OOWIBI YACTHUHHU DIBHSHHS Yy
kBajpar. IIpyu mpoMy 3ayBaxkumo, o X = 3. OTpuMaeMo KBajpaTHe PIiBHAHHA: X2 —
7x+ (9—a) =0. [nsa Ttoro, mo0 MMOYaTKOBE pIBHSHHS Malo [Ba Pi3HI KOpEHs,
OTpUMaHe KBaJpaTHE pIBHSHHSA TeX IOBUMHHO MaTH JBa pi3HI KopeHsa. [ig 1poro
JTMCKPUMIHAHT JAHOTO PIiBHSIHHSA MOBHHEH Oyt momatHiM. Omke: 49 —4(9 —a) > 0.

Ab6o: a> —% = —3,25. Tenep BUINUIIEMO KOPEHI DIBHSAHHA: Xp, = w.
X1, =3 .
3aNuIINIOCh EPEBIPUTH HACTYIHI YMOBH: {x 1’2> a 3ayBa)KuMo, 10 JUIsS TOTO, 1100 11
1,2 = —
YMOBHM BHUKOHYBAJIHCS JOCTAaTHHO, 100 BOHW BHUKOHYBAJIMCSA [IJII MEHIIOTO KOPEHS.
Po3B’sxemo HACTYITHY CUCTEMY
7—V13+4a > 3
HepiBHOCTeH: 2 BEREPAR 7—+13+4a=>6 N Vv13+4a<1 N
7Vi3tha 7 —V13 + 4a > —2a V13 +4a <7+ 2a
2
13+4a<1 a< -3
< <
{ Vi3t4a<1 @{13+4a<49+28a+4a2 ®{0<36+24a+4a2 &
V13+4a <7+ 2a 74+2a>0 a>-3,5

a<-3 a<-3

{az +6a+9>0< { a+ -3 © —3,5<a<-3. BpaxoByioun, mo a > —3,25,
a>-3,5 a>-3,5

oTpuMyeMO BiAMoBiAb: —3,25 < a < —3. [lo uporo iHTepBally He BXOAUTH MKOJHOTO

[IJTOTO YKCIIa, TOMY Y BianoBias mumemo 100.



