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25. Kearipy ¢opmynanapst

TakbIpbINTHI OKY GapbIChIHAA:

* KeTipy opMyTaTapEIH KIHE ONAP/IBI €CTE CAKTAY epeKenepin Ginecimep;
* onapibl Ke3 KenreH OypuilITBIH TPUTOHOMETPHSIBIK (YHKIHATAPIHBIH
MOHJEPIH CON (YHKUMANAPABIH CYifip GyphINTAPBIHBIN MOHJEPI APKBLILI
Tabyra; TPUTOHOMETPHSUIBLIK OPHEKTEPI Teme-TeH TypieHuipyre, ecentep
wIBIFapya KoJIany ibl yiipenecinuep.

% — 0. MCH 7T — o OYPBILITAPBIHBIH, MYHIAFbI ¢ — CYiiip Oypbill, KenTipy
(opmyanapsl ceHiepre reoMeTpus Kypebinan 6enrini. Mbicasi,
sin(90° — &) = cos a, €08(90° — &) = sin a,
sin(180° — a) = sin a, cos(180° — «) = —cos a.

Ocsl opmynanap GoitpiHma, mpicansl, cos 60° = cos(90° — 30°) =

= sin 30° = %, sin 150° = sin(180° — 30°) = sin 30° = ;* 00MaTBIHBIH
TaTKaHChIHAap.
Engi % -a, % +a, 3277 —a, 37/7 +a,m— o, T+ o, 27 — o OyphIITaphI-

HBIH Kentipy (opmynanapein Kapacteipambis. Kenrtipy dopmynanapsi
Ke3 KelreH OYpBILITHIH TPUTOHOMETPUSIBIK (DYHKLMATAPHIHBIH MOHIH
OJIap/IbIH CYiip OYpPBILILIHBIH MOHI apKBLIbI €CenTeyre MyMKiHaik Gepesi.
Kepcerinren Oypsimitap MeH cyifip GyphilITapablH TPHTOHOMETPHSIBIK
(yHKUMATAPBIHBIH aPAChIHIAFbl KATBICTAP/IbI KECTE/IC KOPCETEHiK.

AprymeHt
DyHKLL %‘—a 7ZL+(1 T—a |7Tta 32l_a %+a 2r—a
sin cosa | cosa | sina |-sine|-cosa | —cosa | —sina
cos sina | -sina | —cosa |—cosa| —sina | sina | cosa
tg ctga | —ctga | —tga tga ctga | —ctga | —tga
ctg tga —tga | —ctga | ctga tga —tga | —ctga

Ocst kecte GoifbiHmia 28 keatipy (popmynachin xkazyra 6oaabl, Mbl-
caJibl,
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C oeneenti
652.

653,

654.

655.

656.

657.

©OpHEKTI bIKIaMIaHAap:
(sine +cosa) —1

a) sin*a + cos'a — sina — cos®a; 2) . ,
ctga —sina-cos @

Tene-TenaikTi JonenaeHep:
a) 2(sina + cos®a) + 1 = 3(sin‘a + cos'a);
5 sinf@—cos’e _ tga—1

1+2sin@-cosa tga+1’
tg a + ctg @ = 10 exeni Genrini. Erep tg a < ctg a 6onca,
a) tg’a + ctg’a; 9) tg'a + ctg’a; 6) tg a — ctg o epHeriHiH MOHiH TabbIH-
zap.
Erep sin a + cos a = 0,5 Gonca, sin‘a + cos'a epHerinin MoHiH
TaOBIHAAP.
X aliHBIMANBICBIHBIH KaHJail MoHAepiHge: a) sin’x — 2cos;
3) Scos’x + 6sin’x epHeri eH Killi KoHe eH YIKEH MOHAEpAi
KaObl/AHTHIHBIH AHBIKTAHAP.
n€ N-Hin Kanaaii MonAepinge sin”a + cos™a < |, Mynzaarsl o — cyiiip
Oyphiil, TEHCI3iri akukaT 601aThIHBIH 3ePTTEHCP.
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I-Mbican sin(-783°)-Tbl cyifip OypbIITHIH TPHTOHOMETPHSIIBIK
(DYHKLMSACH! apKBLIbI OPHEKTEY KEpek.

Memyi.

sin(=783°) = sin(-360° - 3 + 297°) = sin 297° = sin(270° + 27°) =
=-—€0827°

XKayab bl sin(-783°) = —cos 27°.

CYPAKTAP:

1. % — @ KoHe 7 — ¢ GYphIIITaphl YIIiH KenTipy (GopMynanapein Kassim,

OMap/IBbIH Ke3 KeJITeH eKeyiH JamenaeHep.
2. Kenaripy dopmynachinbii Ke3 KeireHin Kanjaaii epexe GoiibiHia Kasyra
Gomansr? Meican kentipinaep.

KATTBIFYJIAP.

A oeneeiti

658. a) sin(90° + «) = —cos a; 2) sin(180° + a) = —sin a; 6) cos(270° —
— a) = —cos a; B) cos(90° + a) = —sin a; 1) tg(90° + a) = ctg «;
¥) ctg(180° + o) = ctg a Tenairi Tene-Tenaik 6ona ma?

659. OpHekTi bIKIIaMaHIap:

cos(~a) -cos(180°+a) t2(180° = @) -sin(270° + @) .
sin(—a) - sin(90° + @) ° ) cos(180° — ) - tg(270° — )

sin(—a) - ctg(—a) - cos(270° + @) - ctg(270° — @)
cos(360°— ) -tg(180°+ @) sin(180° — @) - 12(270° + &) ~

2)

660. Keneci TpuroHoMeTpusibiK GyHKumsmapabl 45°-tan keM oH Oy-
PHILITBIH TPHIOHOMETPHSUIBIK (DYHKIHSAIAPbI APKbLIbI OPHEKTCHIEP:
a) sin 70°, cos 50°, tg 68°, ctg 73°;
9) sin 175°, cos 130°, tg 165°, ctg 170°;
6) sin 220°, cos 240°, tg 190°, ctg 250°;
B) sin 320°, cos 290°, tg 340°, ctg 325°;
r) sin 560°, cos 840°, tg 760°, ctg 990°;
¥) sin(=310°), cos(-500°), tg(-400°), ctg(-830°).
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x —af) =-sin a,

i s 3.
sin(z + a ) = —sin a, cos( 2

!g(T - (() —ctg a, ctg(2m — a) = —ctg a.

3

Ocbl (hopmynanap/ble Ke3 KeAreHiH a3y YIIiH MbIHA epeeHi maii-
JanaHabl:

1) a-uot cyiiip oypoiu 0en ecenmen, menOIKmMiy COX JHCALIHOAbI
oprekmiy manoacel Kanoau 6oaca, OH HCALLIHOGZbL OPHEKMIH ANObIHA
condatt mayba Kosobi;

2) = a men 2w — a Oyperumapsl GyHKyUAIAPLIHGIY amMmapsl 03-

e 3z
5 tamen ——
2 2

bl 032epedi: sin cos-Ka, cos sin-ka, tg ctg-ke, ctg tg-ke aybicasl.
1-wmi MeH 3-6arangapaarsl hopMysnanap OYHbIH aljIbIHIA KOPbITBIIFAH
Gonatein. 7-6aranaarsl (pOpMynanapabl TPUTOHOMETPHSIBIK (YHKIHS-

2epmetioi, an + a Oypelumapsl Qynkyuaiapsinsiy amma-

JIap/IbIH NEPHOATHUIBIFBIH JKOHE JKYITHIFBIH HEMECE TAKTHIFbIH Maiijana-
HbIT anyFa Gomaznsl. Mbicasbl,
sin(2z — &) = sin(—a) = —sin a.
2-mii meH 4-Garanzarsl popmynanapasl 1-mi men 3-6aranaarsl a G6y-
PHILIbIH —0-F AYBICTBIPbIN KOHE TPHUIOHOMETPHSUIBIK (hYHKLMSIAPIBIH
JKYNTHIFBIH HEMECE TAKTBIFBIH Maiijananbin anyra Gosausl. Meicassl,

sin(% + zr) = sin(’zl - (*Q)) = cos(—a) = cos a,
cos(m + a) = cos(w — (—a)) = —cos(~a) = —cos a,
tg(r + a) = tg(x — (-a)) = —tg(-a) = tg a.
6-Garangarsl opmynansl 7-mi MeH [-Garanmarbl (opmynanapiast

naitaanansin anyra 6onaael. Meicassl,

sin(iﬂ + ar) = sin(2n’ = ( ';‘* = u)) = —sin("zz = a) =-—C0S a.
S-Garaumarel (opmymanel 6-OGaraHjarel (OpMyNazaH G-Hbl —0-Fa

AYBICTBIPBITN XKOHE TPUTOHOMETPHSIBIK (yHKUMATAPABIH KYNTHIFbIH He-

Mece TaKThIFbIH Naiilanaubin ajgyra 6omansi. Mpicaisl,

3z ) 2

CDS(T -a

ctg(%@ - tl) = ctg(gzrf + (—a)) = —tg(~a) = tg o

= cos( © +(=a)) = sin(-a) = -sin a,

2
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633.

634.

635.

636.

637.

638.

639.

©OpHeKTi bIKIIaMAaHap:

a) 0,5 + sin’a + cos’a; B) (1 —sin a)(1 + sin a);
3) 2 - sina — cos’a; r) tg’a — sin’a — tg’a - sin*a;
6) 2sin’a + cos’a — 1; ) sin‘a + cos’a — cos'a.

Erep: a) sin a = 0,6, 0° < & < 90°; ) cos a = 413, 90° < a < 180°;

6)tg a =2, 180° < a < 270° B) ctg a = -3, 270° < a < 360° Gouca,
KaJIFaH TPUTOHOMETPHSAIBIK ()YHKIMAIAP/ABIH MOHAEPIH TabbIHIap.

OpHEKTI bIKIIaMIaH1ap:

sinfa@ | 1—2sin’a . r) Cosa__ cosa
l—cosa’ cosa+sina’ I-sine 1+sine’
cos’ @ sin @ — cos sin" @ —tg"a

Dot B S s B
sina +1 1—2cos @ cos” @ —ctg @

©OpHeKTi bIKIIAM/IaI, OHBIH Oepinres GypeIlTarbl MOHIH TabbIHAP:

a)1—2'1ar-cosn a=£' S)tga+ cos @ “=_3ﬂA
sine —cos’e [ & sina—1" 7
6) ctg’a - (cos’a — 1) + 2cos’a, o = 73'—‘ "
Tene-TeHaiKTi Jonennenaep:
a) cos’a — sin'a = cos’a — sina;
9) (cos a - tg a)* + (sina - ctg a)* = 1;
6) sin‘a + sin’a - cos’a = 1 — cos’a;
2 2 = _1._
B) ctg’a — tg'a P P
a) sina=—£ KoHe T < a < 3%, 9) cos a = i)KQHCi<{I<27!'
3 2 13 2 N
_ 24 . - ¥7 T
6) tg a =7 )KQHCIr<a<2ﬂ.B)Clg(l*T)KQH&E<H<

< 377‘— GoJica, KajiFaH TPHTOHOMETPHSIIBIK (hyHKUHANAPABIH MOHACPIH
TabbIHAap.

3
Erep: a) tg @ = 3 wone 7 < a0 < T"— Gosica, cos a-Hbl; 9) ctg a =

! L <a< m6oaca, sin a-ub1 0,01 ynecke aeifinri gonaiknen

=—§ JKOHC 2

TabbIHIap.
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. T . . .
I e w y i. Ke3 kenren 2‘ <@ <2 yurin cuaycThid MaHi Tepic. Conaa

sin?a+cos?a = | Tene-tenirinen sina=—y1— cos’ @ =—y/1— 0,64 =—0,6

6onaasl.

CHHyC TIeH KOCHHYCTHI Gille OTBIPBIN, TaHreHcTi Tabambis: tg o =
_sinae _~06 _ 3 _f .
T cose 08  4° Comuza ctg « ga - 3 Gomanbl.

)Kaya6u.sina=—0,6,[ga=—i,ctg( -

3

2-mbican. Erep ctg a = % KIHE —T < <—§ Gosica, sin a, tg a
JKAHE COS ¢-Hbl Taby Kepek.

5 T ;

Memyi.tga= P 15 ¢ III mupexTin Gyphiuibl GOMFaHIBIK-
TaH, sin a MeH cos a Tepic Gomaawl. 1 + ctg’a = g dopmynaceinan
MBIHAHBI a/laMbI3: Sin o = — S T - — Cona cos a =

d I+og a 289 ~ 17" oM

=ctga-sina=— i

g 817 17"
s 18 - =_15
)KayaGbl.smu-—”,tga 152 cosa 7"

3-mbican | — (cos’a — sin’a) epHeriHiH eH YIKCH KoHE eH Kiuli
MOHiH Taly Kepek.

Wemyi |- (cos’a — sin*a) = | — cos’a + sin’a = sin’a + sin*a =
= 2sin’a. 0 < sin’a < 1 Gonrauasikran, 0 < 2sin’a < 2 Gonaasl. Jemek,
OPHEKTIH eH YJIKeH MaHi 2, eH Kimi MaHi 0.

JKayab6 el En yiken moui 2, eH kiuri moHi 0.

CYPAKTAP.

Herisri TpUroHOMETPHAIBIK Tere-TeHIIKTEP/1i JKa3biM, 0Jap/ibl AdNeICHAE.

KATTBIFYJIAP.

A oeneenii

632. Kaiicei6ip o Gypbiuibl ymin: a) sin ¢ = % JKOHE COS ¢ = —%: d)sina=
=%>|<auecosa= %;6)tga=—0,I25)|<auectgu=—8;a)tga=2— ‘/3

JKOHE ctg a =2 + /3 IapTTaphl OpLIHAANYbl MyMKiH 6e?
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tga
6)5+————— =
) 1+tg 1 tg” @

sin* @ — cos* @
B)

> - 4etg’a + 4sina.
l—ctg a

B oeneeni
646. Tene-TeHIIKTi 1o/ 1eHACD:

1
I+cosa

/2
= , myHaarel 0 < o < 73
a sin @ ;s

\,
ofn

)\/l+sm” _ [izsina = 2tg &, MYHJAAFBl — < & <
I=sing Y l+sing - 2%MH 2
647. OpHekTi bIKIIaMIaHIap:

sin’ @ +cos' @

x +sina-cosa;  2)sin‘a+ cos®a+ 3sin’a - cos’a.
sina +cos @

T

648. Erep: a) sin a = , MyHzarsl 0 < a < EX Ntg f=

Vit+ec
3z

3n
MyHJaFbl 7 < f§ < *‘: 6) cos a = 2 » MYHZQFBL 5= < 00 < 2,

B)ctgf= —7, MYH/AFBI - <ﬂ < Gosca, KaJFaH TPHTOHOMETPHSUIBIK

(DyHKUMANAP/BIH MAH/ACPiH TabbIHAAp.

649. Erep: 1) a) sin a + cos a = 1,4; 2) sin @ — cos « = 0,8 6osca, sin a x
sin @ + cos a

X cos o epHerinin; 2) sin a - cos a = 0,4 Gonca, |~
sin @ = cos &

OpHEriHiH MoHiH TabbIHaap.

650. OpHeKTiH eH YJIKeH JKIHe eH Killi Monaepin TabbiHaap:
a) 1 + 3cos’x + 4sin’y;
9) 2 — 5cos’x — 4si
6) 7tg x * ctg x — (sin’x — cos’x);
B) cos’x + sin’x - cos’x — sin’x.

651. Bypsimtapbl apu(METHKAIBIK IPOrPECCHs MYLICACPiH KYpaHThIH op-
HEKTIH MOHIH TabbIHaap:
a)tg3°-tg6°-tg9°- ... tg 87°;

9) ctg 84° - ctg 80° - ctg 76° - ... - ctg 6°.
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641.

643.

640. AsusHbiH eH ipi e3eniepi-
HiH  Gipi  —  y3BIHABIFB
4 250 km-re Ten Epric e3e-
ni Kasakcran aymarbiHan
arpin oreni. Erep Kaszakcran
AyMarbIHaFbl ©3CH Y3bIH-
JILIFBIHBIH  OHBIH  OapibiK
Y3bIH/IbIFbIHA KATHIHACK! KO-
TaHrenci 2,5-ke TeH Oy-
PBILITBIH TAHTEHCIHE TeH
Gosca, o3ennin Kazakcran
AyMAarbIHIAFbl  Y3bIH/IBIFbIH

Epmic oseniniy 6acceini

TabbiHAap.
OPpHEKTIH CH Killi %oHe CH YJIKeH MOH/EpiH TabbIHAap:
g, U T ity e .
a)tg a - ctg o — sin’y; 6) Fifa cos o - sin a - ctg a3
2 .
3) cos’x —tg a * ctg a; ———=—5——cosa-sina-ctga.
) & € ) 1+ctg @ g

OpHEKTI bIKIaMIaHAap:

a) y1—cos’ @ — y/1—sin’ @, mynznarst -725 <a<m
?) Y1+tg' @ — 1+ ctg’ @, myHnars 2 <a<2m.

a) sin’x + cos’x — tg x - ctg x + sin 2x = 0; 9) tg x - ctg x — sin’x —

1 1 1
— 6 FEE S =07 e =93 i
cos’x + cos 5 x 0;6) e tg> x —cos 2x=2;B) Snix ctg’x
+ sin;—x = 2 TeHAINiH KaHaraTTaHAbIPATBIH X-TiH MOHJEpiH
TabbiHaap.
a) y = sin’x + cos’x; 9) y = —(sin x + cos x)* — (sin x — cos x)*

(yHKUMACBIHBIH rpadUTiH canblHap.

a-HBIH  Oapiblk  MYMKiH MoHJepinjae opHek Tek Oip monai
KaOBLIIAHTBIHBIH /€I /ICH/ICD:
a) —2(sin a + cos a)* + 4tg a - cos’a;

) %(sin‘a + cos'a) + ctg’a - sin‘a;

184
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24. Heri3ri TPHrOHOMETPHSLIBIK Tene-TeHaAiKTep

TakbIpbLINTHI OKY GapbIChIHAA:

* HEri3ri TPHrOHOMETPHSIBIK Tene-TeraikTepai 6inerin GomacsiHaap;

* HETi3ri TPHTOHOMETPHANBIK TeMe-TCHAIKTEP/l Aaneney i yiipenecinaep:
* onapasl 6ip TpHroHOMETPHANLIK (QyHKUHAHEIN Gepinren momi GoiibiHina
6acka (yHKIMSIAPALIH MOHAEPIH TabyFa; TPHIOHOMETPHSIBIK OPHEKTEPIl
Tene-TeH TYPJIEHAIpyre jKOHE ecenTtep MIbIFapyAa KoJJaHyasl Oijerin
Gosaceiaap.

Herisri TpHrOHOMETPHSIIBIK TCHE-TCHAIKTEPAi:

tn? 2eim 15 = a _cosa

1) sin‘a + cos’a=1; 2)tga T 3)ctga Sin. o
5 =1 = — Y T
htga-ctga=1; 5) 1+ tg’a o’ 6) 1+ ctg’a i a

8-CBIHBINTHIH TeoMeTpust KypcebiHad Gimecingep. Omap 0°-tan 180°-ka
Jieitinri GypelnTap yiniH FaHa emec, OChbl Tere-TeHIIKKe KipeTiH epHeK-
TepAiH MarbiHachl GOMATBIH IPaAyCTHIK HEMECE PaAMAHIBIK OJIMIEMMECH
OPHEKTEIITeH Ke3 KeJITeH OYpbILI YIIiH ¢ OpbIHAATAIbI.

Bacranksl yuieyi Tayencis Tene-Tenik, ce6e6i onap/bH euIKaiChIChIH
GackacklH naiianauein anyra keameiini. EKinui MeH yminmi rene-Teraik
TAHICHC TeH KOTAHTEHC YFBIM/IapblHBIH aHBIKTAMAChIHAH LIbIFaIbl. Bipin-
i Tene-TeHAIK CHHYC MEH KOCHHYCTBIH aHBIKTaMajapbl MCH KOOPIH-
HaTanblK wenbepain x* + y* = | Terueyin naiizanansin onail AoneaneHe .
X = cos a, y = sin ¢ GonrauapikTan, sin’e + cos’e = 1 Gonabl.

TepTiHi Tene-TeHAiK eKiHII MeH YIIIHIIIHIH OH JKOHE COJ KaKTapblH
KobeiiTy apkbiibl anbiHajbl. becinmi MeH anThiHIIbI Tene-TeHaik Gipin-
winiK con Geuiri MeH oH Geuirin, caiikecinie, cos’a xaHe sin‘a-ra Go-
TEHJIC HIBIFabI.

Ocbl  (hopMynanap apKbUibl TPHIOHOMETPHSUIBIK (DYHKIHSIAPIbIH
Gipeyinin Gepisiren Mani GoiibiHina GackanapbiHbIH MAHAEpiH Tabyra Go-
najibl.

1 -mbicamn Erep cos a = 0,8 xone
JKHe ctg a-Hbl Taby Kepek.

T‘ < a < 2r Gonca, sin a, tg
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C oeneenti

627. x-TiH KaHail MoHAEpiHAC: a) Vsin x; a) 1+ cos x; 6) \/tg x-ctgx
OpPHETiHIH MarbIHACK! 5OIATBIHBIH AHBIKTAH/IAP.
628. y = sin.x nen y = cos x GpyHKUHANAPLIHBIH KACHETTEPiH MaiiaaHbim:

a)sin 136° - sin 137° - sin 138° > ; 19) cos 55°- cos 57° - cos 59° > ;
GONaThIHBIH I ICHAC).

sinx+tgx 5 sinx —tgx

629. a) opHeri Tepic MaHzepai KaGbui-

cosx+ctgx’ cos X —ctg x
JIaMAHTBIHBIH ANICICHEP.
630. a) sin a + 3cos a = 5; 9) 4cos & — 3sin a = 7 6oyl MyMKiH 6e, COHBI

aHpIKTaHaap.

631. a) x€[0; 7], nEN Gonranzaa, sin"x < sin x; 2) xe[*gz 72‘-] neN
Gonranza, cos"x < cos x GONATHIHBIH /eI ACHACD.

180
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KATTBIFYJIAP:.

A oeneeni

594.

595.

597.

598.

599.

600.

601.

602.

%. 7, 37— , 2m, 3, 4m, Sm, 6w, 157, 207, 1427 caHmapbIHBIH Kaii-

ChLIaphI: a)_v = sin x; 9) ¥ = oS X (YHKLUMACHIHBIH NEPHOATAPBI 5O
najpt?

a) y = sin 2x; 9) y = cos %x: 6) y=cos x% B) y = sin IT (yHKIHACH-

HBIH aHBIKTAIy 06IbICEIH TaOBIHAAP.

3
. 0,9; — ; CAHIApBIHBIH Kaiichlapsl y = sin x, y = cos x QyHK-

I; 3 H
LHATAPBIHBIH Mal-ulcpi 6omysl MyMKin?

a) y = sin %x; 9) y =—cos x; 6) y = 2sin x; B) y = cos x + 2 pyHK-

LUACBIHBIH MAH/IEP 00/IBICHIH TabbIHAAp.

a) y=sin 3x;9) y = cos x + 15 6) y = sin’x; B) y = —2c0s x PyHKLHUs-
ChIHBIH XKYII HEMECEe TaK GONaThIHBIH AHBIKTAH/AP.
TpuroHOMETpHsANbIK (GYHKUMANAPALIH MEPHOATHUIBIFBIH Maiilana-

4;”; 2) cos zgn: 6) sin( 2;7" ): B) cos(~317") hyHK-

LUACBIHBIH MOHIH apryMeHTi eH Killli OH caHMeH epHeKTeIeTiHeil
eTin jKa3bIHAap.

HBII: @) sin

Ecenrenzep:

a) cos 157; 6)cos(— e
257 197

?) smT' B) ﬂln(—T)

s 2
S canbl: a) y = cos 2x;9) y = sin 5X (DYHKUMACHIHBIH HEpHO/Ib! Goma
ma?

a)y= cos a) ¥ =sin 2x; 6) y = cos 4x; B) y = sin 3x QyHKLUHUACBIHBIH

€H Killli OH MepHo/IbIH TabblHap.
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19. Terneynep xyiiecin memrinep:

a){x+_v:9. 6){)(:10,
(x=1(y+1)=0; x— 5xy=160;

s){ =i B){-v 7,
(x+2)(y—-4)=0; xy+y=42.

Moarinai ecenrepai exi aiiHpIMaIbICH ap

CBI3BIKTBIK eMec TeHaeyiep xKyiieci apKbUIbI memry
Ecenmiy wapmul Gotivinwa mendeyaep scyiiecin Kypoiyoap (Ne 20-23).

20. TikrepTOyphilThiH 6ip KabbIprachl eKiHili KaObIPFachiHaH 7 CM-Te Y3bIH.
Erep TikroprOyphimThin Anaronani 13 cM-re Ten 6oica, OHBIH KabbIpFasapbin
TabbIaap.

21. JKaii GenmekTin anbimMbl Men Geximinen Gipai asaiitca, onaa Genumek

5 iy ¢ 5
56 “Ke azabL. Erep ansimMbl Men Gonimine Gipai kocea, ona Genmex 75 ke

apraast. Ocbl GonuiexTi Tabbiiap.

22. Apacel 4 km Gonathin A xone B nynxrrepinen Gip meserre Gip-Gipine
Kapama-Kapchl ei xasy mbikrbl. 30 MuHYTTaH Keiiin omapasin keszecyine 500 m
Kypy Kamast. Erep B mymkrinen skasy 10 MunyTKa Kemr mibikca, OHAa ekeyi
JKOJIIBIH KAPTHIChIHA Ke3/ecep eli. Op sKasyablH KblIAaMIBIFBIH TaObIHIAP.

23. Exi sKkckaBatop KyMBICTEI 6ip Mesringe 6actan, Kanjaii ma 6ip Kymbic
KeseMin 3 car 45 MuHYTTa OpbIHAan wkiFaabl. bip sKkckasatop xkeke o3i 0Chl
JKYMBICTBI €KiHIIi HKCKaBaTOpFa Kaparanja 4 caraTka Te3ipek OpbIH/ail anajbl.
Ochl KYMBIC KOJIEMiH ap HKCKaBAaTOP XKeKe iCTen, KaHlla caraTTa OpbIHail ana-
ast?

24. Exi oH caHHBIH KochiHABICH 11-re, an kebeiirinaici 30-ra TeH, ochl eki
cantbl TabblHIap.

25. TikropTOyphil NiminAec rya3apibin nepiumetpi 12 M, an aynansi 5 Mm%
T'ynsapasin emmemepin Tabbiap.

26. Ludprapeinsin. KochiHabichl 8-re, am kebeiringici 15-ke ten Goma-
ThiH eKiTanGanbl canbl Tabbiytap. Bapabik Mymkin GonaTein karaaiinapasi
KapacThIpbIHap.

27. Exi cannbin 6ipi exinuricinin kBagpaTbina TeH, il 01ap/biH KOCBIH/BICH!
0-re Ter. Ocwi canapibt TabbiiyIap.
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7-Mbical y = tg x (yHKUHACHIHBIH [—
¢urin cany Kepek.

Memyi. y=tgx QyHKUHUACHIHBIH KYbIK MOH/CPiHIH KECTECiH TOJI-

h—..
2

T
2

apanblFbIHIAFbl Ipa-

ThIPABIK.
I N S I (N S z T z z
* 2 3 4 6 6 4 3 2
tgx | - |-1,7] -1 |-06| O | 06 1 L7 | -

Ocbl HYKTENEp/li KOOPJAMHATANBIK JKa3bIKTBIKKA Genrinen, onapbl

JKATBIK ChI3BIKIICH KOcaMbl3 (68-cyper).

¥y = tg x (yHKUHACH —72[' MeH o

HYKTENCpiHAC aHBIKTANIMAaiThiH GonFau-

3 T
JIbIKTaH, OHbIH rpaduri x = ~/? MEH X =

TY3yJIepiH KHMaiijibl. y = tg X (yHKUHACHI-

HBIH [ 2 7] apanbIFbiHarel rpaduria

canbiK. OChbl CHI3BIKTBI KE/ECi Y3bIH/BIFb
7 apajiblKKa OHFa JKOHE CONFa Kapaii Kaii-
Tanail canbin, y = tg X (QyHKLUUACBIHBIH
maneencouda Jen aranathiH rpadurin
anambi3. CanblHFaH CBI3BIK MAH2EHCOUOA-
Hbiy mapmazet ien atanaael. Tanrenconaa
miekcis ken Gip/eii TapMakTapaaH TYpajbl..

CYPAKIAProi-”i in .

1.a))
KACHETTEpiH aTan WbIFbIHAAP.

2.a) y = cos x GyHKUMACHIHBIH eH Kimi oH mepuomsl 27-re; 3) y = ctg x

(DYHKUMACKIHIKI 7-T¢ TeH GOIaThIHbIH JdeI/IeHIep.

68-cypem

)

sin x; ) v = cos x; 6) y = tg xi B) y = ctg X QyHKUHACKIHBIH HETi3ri
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13. Kecteni ToaThipeinaap:

Tenuey paduri
x—y=8 y=x-8T1y3yi
2x+5=3y
x+)y'=16
y-x2+4=0
xy=10
2x2—y=3

14. Kecreni ToaTsipsiiaap:

Ienbepain Terueyi LenTtpinin koopannaranapst | Pammycst
(x—2)+(y—3)=16
(x+1P+(y-4)7=8

(-3;3) 5
(0:0) V3
15. Tereyain rpadurin caxysl OpbiHAaMAil, OHBIH KOOPAMHATATAP OChTe-

PpiMeH KHBLIBICY HYKTENEpiHiH KOOpaHHaTaIapbiH TabbIHaap:
a)x2+y2=9; o) (x-20+(y-2)7=4.

Exi aiinpiManbicst 6ap ChI3BIKTBIK eMec Tewleyaep Kyiieaepi
16. Terueysnep xkyiiecin rpagukTik ToCiAMeH weminep:

g [r=% 3 { y=
y=x+6;

17. Tenneynep kyiiecinin uremimi Gonarsinaii canap KyObIHBIH HETIKTEH
BonMailTIHBIH TYCIHAIpiHAep:

a)

18. (3: —1) canpap xy0Obl Tenzeynep Kkyiiecinin memimi Gona ma:

a) 6) {xy =—4,

2)

296
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610.

611.

612.

613.

614,y =

615.

616.

617.

618.

DYHKIHAHBIH AHBIKTAY 00IbICBIH TaObIHAAP:

a)y=tgx—2; 6)y=ctg (%,\');

) y=tg2x; B) y =ctg (x = Z)

DYHKIHAHBIH MOH/ICP JKHbIHBIH TaOBIHIAD:

a)y=tgx|; 6)y=tgx;:

9)y = ctg’x; B)y= ez’
DyHKIMS TAK 113, KYI [1a, COHbI AHbIKTAHIAP:
a)y=x-1gx; 6) y =tg’x + ctg’x;
9) y=2sinx —ctg x; B) y =cCtg X - CcOsX.

TpuUroHOMETpHANBIK (YHKIHATAPALIH MEPHOATBUIBIFBIH Maiiana-

HBII: @) tg 32“ ;o) ctg 52“ 6)tg (— “37 ): B) ctg( 7‘“ ) dyHKIHs-

CBIHBIH MOHIH apryMeHTI eH Killi OH CaHMeH epHckTeneTiHneﬁ erin
JKa3bIHIAp.

tg x mew y = ctg x (pyHKuuunapmem MEPHOATHIIBIFEl MEH

237, 6) _227r;

TAKTBIFBIH NaiianaHbln, oJapibiH X: a) — 4 t3) 3

) 2'4/7

Erep tg f = a, mynnarsl a # 0, 6onca: a) 1 —tg(2m — f); 9) ctg(-p) +

GoJsrFan/1aFel MOHICPiH ecenTerep.

+a;0)a—tg(-f—3n);B) ([‘ — ctg(f — 2m) epuerinin MoHiH TabbiHAAp.

a)y= tg(x+ ); Ay ctg(x—%): 6)y= tg(4x~§); B)y =

= ctg(z — 2x) QYHKUMACHIHBIH HOJIIEPiH TabbIHIap.

x & ; T 2T

X-TiH KaHJal MaHAepinae: a) ————39) ——7 7%
RE ACpiHAe:2) tg (7 —x) ) ctg(—x—27)

6) tg(2x . *) B) ctg( ) OpHEriHiH MarbiHackl Gommaiiab1?

b-HbIH KaHAail MOHZEPiHJe: @) sinx = b, 2)cosx = z. 6)tgx= -
4 x=73 =5 iy i

B) ctg x = y/b* — 25 Tenairi opbinaanansi?
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37. Tencispiktep sxyiiecinin memivaepi Gomatein eki cammap KyObH
aHBIKTaHAap:

a){x1+_\'159, 6){l<x<5,

y=0; y=xh
3){.x~—y~z4, %) {Alos_vs%,
%07 2 ?

38. Tencismiktep  Kkyifecinin  menikten  memimaepi  GOMMANHTBIHBIH
Tyciugipinaep:
p >
a) {3.\' +4y>0,
Xy <0
39. llemimaep skubiibl 2-cyperte GeifHenenren TeHcisgikTep Kyiiecin
KypbIHIap.
a) ¥, 2)y,

2-cypem

40. Koopunatanap xKa3bIKTHIKTBIFbIHA (X; V) KOOpAHHATATAPE! TEHCI3AIKTEP
Kyiecinin memimaepi 601aThiH HYKTENEP KUBIHBIH KECKIHACHIEP:

4 {x:+_v-‘ 4, {.r+_v>0‘

x>0 xy<0;
Q){xl-#y:zl‘ B){x—y<0,
y=0; xy=0.
41. Kanmra 6yTin canzap »qzﬁm:a){ xl<1, ) {lv <2, TencizaikTep
F+y <4 |¥F¥+y<4

Kyiecinin memimaepi Gonaas? (Omapasl KOOpAMHATANAP KA3BIKTBIKTHIFIHA
HYKTeIepMeH KepeeTitiep.)
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603.

604.

605.

606.

607.

608.

609.

69-cyperTin  opKaiickickiia nepuoasl I GomaTeiH  Kaiiceibip
¢dynkuus rpadurinig  Geniri keckingenreH. Ocbl (yHKUHSHBIH
[T 2T] apansbirsiunarst rpaurin caasiHaap.

) 2)

a

1

69-cypem
X-TiH KaH/Jai MaHAepin/e TeHIiK akuKaT 6o1a/bl:
a)sinx=1; 6)sin,r=—l' rycosx=1; m)cosx=-1;
9)sinx=0; B)sinx=-; F)cosx=0; e)cosx=-x?

DYHKUHAHBIH HOJLIEPIH Taﬁbmuap:

a) y = sin 3x; 6)y= sin(—Lx): r) y = sin(x — 2);

2
9)y = cos 2x; B)y= cos( ; x); F)y = cos(4 —x).
DYHKIHMAHBIH OCY XKOHE KeMY apaibiKTapblH KOpceTiHep:
a) y = sin 2x; 6) y = sin zx;
9)y = cos 3x; B) ¥y = cOs (%\)

OYHKUHAHBIH aHBIKTAly OOJBICHIH, MOH/CDP JKHBIHBIH JKOHE HOJ-
Jiepin KepeeTiHep:

a) y=3sinx; 6)y= —J,;sin 3x; r) y = [sinx[;
T P v = g
a)yfcuszx. B)_l'*—;COS.\, F) ¥ = [cos x|.
TiH Kaujai Momjepimae: a) —— —————; 6) sinx;
*-TiE, Kanpal nepina )sm\+l )cos,\—l )

B) /1 +cos x epHeriHid MarbiHachl GONATBIHBIH 3ePTTCHACP.
TikTepTOYpeIITEIH AHaroHami 1 jaM-re, aj JAHaroHadbJapbIHbIH
apachIHAarsl Oypbill f-Fa TeH. f-HbIH KaHAail MOHIH/E OChI TIKTOPT-
GYpPBILITHIH ay/1aHbl CH YJIKEH GOMaThIHbIH 3ePTTEH/ICD.
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Exki aiiHpIManabichl 6ap TeHcizaikTep
28. TenciznikTin wemimaepi HetikTen GoaMaHTHIHBIH TYCIHAIpiHAEP:
a)x?+yr<-1; o) x|+ ]y <0.
29.(0; 0), (25 —1), (13 2), (2020; 0) cangap KyObIHbIH KaiiChIChl Xy > —2
TeHCi3mirinin memimaepi Gomaas?
30. TencisnikTin wemimaepi GoaaTein exi cangap KyObiH aHBIKTaHAAP:

a) 177}'>0: 6)xX*+)?<15;

)X -y >4 B)—2x*+y>0.

31.(-2: 5) canaap xy0bl Kaii TeHCi3AIKTIH memimi Gomaasr:
a)x’+)*>081;

)X (y—-3)*<0?

32. Tencispiktin memimzaepi Gonarsin Kanma 6yTin canaap xyos Gap:

a)x*+)*<0; 6)x2+)y?<2;
Yx+yr<1; B) [x| + |y < 0?
33. llemimaep xkubiHbl 1-cyperTe KopceTiaren TeHCI3AIKTI Ka3biHaap.
Q DI o,
- ¥ X y=2 p
% 1
I
19 F 9 #
1-cypem

34. TencizaikTin GapbIK HIeMIiMICP KHBIHBIH KOOPIHHATANAP KAIBIKTHIFbIHA
KecKingenep:
a)y=x? 6)y>x-2;

) 2+ 2 < 2{;: B) y <—|x|.

35. byrin cangapasin Kanma xky6sr (x + 2)* + (v — 1)* < 4 Tencizairinin
wemimaepi 6onamsi? Onapasl KOOpAHHATANAP KA3BIKTHIKTHIFBIHA HYKTCIEPMEH
KepceTinaep.

Exi aiinbiManbicel 6ap Tencizaikrep wyiienepi
36.(1: 1), (4: 5). (16: —17). (2020; 2019) canmap KyObIHBIH KaiCBICH!

xy >3, i s G o . — 5
TeHcizaikTep Kyitecinin wenrimaepi Gonazbi?
x—y<S5

298
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2-Mbican 7= -3z caubl y = oS 2xX QYHKUMACBIHBIH MEPHOIbI O~

JIaTBIHBIH JIQNIEN/Iey Kepek.

Honengeyi.

1) Bepinren (yHKUHAHBIH aHBIKTANY OOMBICHI K€3 KEJATCH HAKThl CaH
GonranbIKTaH, X — 37 koHe x + 37 canaapbl oraH THiCTI Gomabl.

2) Kocunyc (GyHKUMACBIHBIH NEPHOABI 2771 CKEHiH €CKepe OTBIPHII,
MbIHAHBI anaMbi3: cos(2(x — 37)) = cos(2x — 2z - 3) = cos 2x.

Jlemek, T'=—37 caubl y = cos 2x QyHKLUHACHIHBIH NEPHO/IbI 50Ia/IbI.

3-Mbican y=sin (2 x) (DYHKLMACBIHBIH OCY KOHE KEMY apaibiK-

TapblH KOPCETY Kepek.
. T . .
MW emyi. Cunyc dyHKuusich [— a3 7] apasbIFbIH/Ia OCCTIHAIKTCH,

T U vt —
x< ’7 Gomaznsl. Koc TencisaikTin Gapisik Gemirid 2-re kedeiitin,

sin(%x) dyHKuMsCH [—7; 7] apanbiFbHIa

y= sin LX HKLUACBIHBIH KEMY apajbIFblH [la OchbuIail TabaMbI3:
) 2 Y ap

T 1 3z o1
7 Sx = —2/* , m < x < 3w Jlemek, y = sm(—z—x) Qynxuusce [7; 37]

apaJIbIFBIHIA KEMHL.
Kayabo.y= sin(%x) (yHKumsicel XE [-7; 7] apanbIFbIHAA Oceni;

X€E[m; 37] apanbIFbIHAA KEMHI.

4-MBblcall y=sinx Gpynkuusiceiabi [0; 277] apaabirbiHaars! rpadu-
TiH caily Kepek.

I eury i.y=sinx GyHKUHACHI MOHACPIHIH KECTECIH TONTHIPAHBIK.

N 0| = z | S5z | |1z | 3z | lz o
6 2 6 6 2 6
- £ L | L
sin x 0 2 1 2 0 2 1 2 0

172
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y(a) — y(b) < 0 Gonarsiusie ganengenaep. (a — b)(a*+ ab + b*+ 1) =
= (@ ~ b)(a+ b +3b+1) ariap. 1033, 24. 1034, 120,
1035.10.1036.35.1037.252.1038.4845.1039.840.1040.11880.1041. 181 2

11 1
= ="— 2 Ochl % o
1042. 365 1043. 5040 1044.0.2. 1046. 7. 1048. 1. Ocbl )KubIHHBIH 6ap

JIBIK CaHapbl KONMYyLIeHiH Tybipaepi 6onaTeinbiH anbikTanaap. 1049.~ 0.4,
1050. 1A) a) ;7; 3) 1. 2A) (4; -3), (-4 3), (4; -3), (4; 3). 3A) 1224,

4B) -1 <5in(60° — @) < 1. 5C) 2477' Ke. Gipaik.
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DyHKUHAHBIH

=sinx =cosx
Kacueri Y o
1 AmubIKTany i "
., X€E (—o0; +o0) XE(—o0; +o0)
2 Mounep i o0
HKHBIHBI reFLL yeLn
3, JKynTeIFsl, sin(—x) = —sin x cos(—x) = cos x
TaKTBIFbI TaK HKyI1
4. |TlepHOATBUIBIFBL | sin(x + 271) = sin x cos(x + 2n) = cos x
n€Z T, =2x n€Z. T =2z
5. | DyHKUMAHBIH sinx=0 cosx=0
Heuaepi x=man,neZ x= ’2‘—* +n,neZ
6. |Tanba TypaKThbi- S0 SeaESl
JIBIK apasbIFbl o
x€(0; ) x€ (_12L: '2;)
sinx <0 cos x <0
xe(-m; 0) xe(2~3277r)
7. | Ocy apanbirel T T )
[— 207 [~ 0]
Kemy apansirst T 37 .
20 [0; 7]

Ocel KacueTTepid GapibirbiH Gipiik mendepae KapacTeipbIHaap.
I -Mblcar y=sinx GyHKUHACHIHBIH €H Killli OH NIEPHO/IbI 277-Te TeH

GoaThIHBIH J127IC//ICY KepeK.
HMonenneyi. y=sinx GyHKUHACHIHBIH Ke3 KeJIreH OH nepuoast 7'

6oscein. Conza ke3 kesired xER ywin sin (x + 7) = sin x Sonasl.

Erep x = % Gosica, onja sin (% + T)

T

TEK X =
2

T'=2zn. 2xn-HiH eH Killi OH MOHi 27-re TeH.

= sin = = | Gonamsr. Cebebi,

+ 27n Gonranaa, MyHIarel n€Z, sin x = | Gona/ibl, COHABIKTAH
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4 7 24
. 1002. = 1003. g oHe T

1 :

J2 -6 J2 +/6
a) ==

neZ. 1001. a)

1004. cos’ x-Ti cos X COS*X TYPiHJIe Ka3bIHIAP KIHE COS® X~-Ti %(cos 2x+1)-

MEH amMacThipeiHaap ... . 1005. 30° sxone 150°. 1006. a) % ?) %
1007. Bipnik men6epai naiiganansin, .rE(O: %)m)m*auua. 0<tgx<106o-

JIaTBIHBIH KOpCeTiHaep xkaHe tg 2x — 2tg x > 0 GonaThIHbIH JIdJICIACHAED.

180°
n

1008.6) S = Z ctg . 1009. a), o) — pyukuuanbIK rpaduri Gonmaii sl

1010. x +4=0.1011. y = 5x — 3. 1012. Mpicansi, a) y = 8x + 3;9) y = 3x —
—2.1013. y=—x+2.1014. b=-1.1015.a) y =4x + 5,y =x* 2) y = —8x +

+2,y= 7\5.}' = ~i ynxuuscs (—oo; 0) xkone (0; +o0) apanbIKTapbiHia

ocenti, Gipak ambiKTamy OOMBICHIHBIH Gapnblk HyKTecinae ecmeni 6oi-
Maiizbl. Oran ockl QYHKUMSHBIH, Mbicanbl, —1 MeH 4 HykTesnepiujeri
MOHJIEPiH CAJIBICTBIPY apKbliIbl KO3 KeTKizinaep. 1016. 6). 1017. a) (2; 4),
D = [4; +®); 9) (3; 16), D = (—o0; 16]. 1018. (2; 4). 1019. a) (—o; 1];
9) (—o0; —4)U(—4; 4)U(4; +0); 6) (—o0: 0)U(0; 3]; B) [-5; —3)U(-3; 4)U(4: 5].
1020.05)x&(—o0;0) xonexe (0; +o0) Gonranaa eceni; 6) xe[—4: +o0) Gonranaa
eceni; B) x&[1; +o0) Gonranga eceni. 1021. a) [-3; 5]; 9) [-2; 2];: 6) -3, -1, 2,
4; B) [-3; —2] xone [0; 3]; r) (-3: —1)U(2: 4). 1022. (1; 5), (3; 3), (6; 0).
1023. a) S = %; 9) 1) 66 Gemmek; 2) 20%. 1024. k = -3.,6
Gomranga. 1025. a) ¢ = 10; 9) ¢ = -2 GonaTblHBIH AHBIKTAHAAP.
2 — FEL X >

1026. a) Kym o) tak. 1027. a) y = {"’ 1, spmaestn> 0,

x°+ 1, myHnarst x < 0;
—2x + 4, mynnarbi x <2,

- >
?)y= { 3, mymyarsi x 2 3, 6) {2x — 4, mynzarsl 2 < x < 4, rpaduxre-

2%+ 3, <3;
g ] 4, MyHaFE X > 4

pin canbinaap. 1028. (2; 5). 1029. S = 62, 1030. a) 5 uemece 13;
2) +4; +3. 1031. a) ['paduri — y = x>+ 1 napaGonacsl, oaa (-2; 5) KoHe
(2: 5) exi nykreci koK. 1032. a) a < b Goncein, conna y(a) < y(b), aruu

292






main-174.jpg
6. | Tanba TypaKTBUIBIK tgx>0 ctgx>0
apaJibIFbl efe L
P xe(0:7) xe(0:)
tgx <0 ctgx<0
xe(Zx) ve(Zx)
T ©Ocy apabIFbl ( T ﬁ)
—aar P
Kemy apanbiest — (0; 7)

Yy = tg x meH y = ctg X (QYHKUMANAPBIHBIH KACHETTEPi AJIBIHFbI
TapMakTapJa ecern lblFapraHja KOJJlaHbUIFaH 6onarein. Ocsl KacHuer-
Tepain GapibiFbiH Gipiik menbdepie KapacThipbiHIap.

S-mMblcan y=tgx QYHKUMACHIHBIH €H Killli OH MEPHOIBI 7-T¢ TCH
6GonaTbIHBIH JJICNACY KEpeK.

Jonenaeyi. y=tg x GpyHKUHACHIHBIH Ke3 KeJIreH oH nepuoast T

Goscoin. CoHaa Ke3 KelreH XER, x # g + an, neR, tg (x + T) = tg x 60-

nansl. Erep x = 0 Gosca, tg (0 + 7) = tg 0 = 0 Gonazst. (0; ) apanbiFeiHaa
¥ =tg X QYHKLUHACBIHBIH HOMAEPi KOK GonranabikTan, 7> 7 6onausl. Erep
T=n6Gonca, onjia tg (x + ) = tg x Gonazsl. JleMek, y = tg X GyHKUHACBIHBIH
€H Killli OH MepHOJIbI 7-T€ TCH.

6-MBlCamy=ctg % (DYHKUMACBIHBIH €H Killli OH nepHo/bIH Taby
Kepek.

Il ewyi. Bepinren QyHKUMAHBIH aHBIKTATY OGJIBICHI: % #an, x #
# Smn, myunarel n€Z. T Gepinren QyHKUMAHBIH €H Killli OH MEPHO/bI

x4+ Ty 2 i %
5 Temairi aypeic Gosajibl, AFHU ctgy =

6osceid, coHa ctg? = ctg

x L . R
= ctgl §+? . Koranrenctin en kimi oH nepuoasl 7 GonraH/BIKTaH,

= T, = 5z anambi3. Erep x # San Gonca, myHnarel n€Z, onja

u.|>1

x+ T #5m(n+ 1) xone x — T, # 5a(n— 1) Gonaner. Bynx + 7, wonex — T,

caHjiaphl y = ctg ? (DYHKUMACHIHBIH aHBIKTaTy 00JIbICHIHA THICTI GoaThI-
HBIH KOpCeTeIi.

Kayabsl Sz

174






main-295.jpg
KOCBIMIIA 1

JKaTThIKTBIPFBIII ecenTep
I. Eki aiinbiMasibichl 6ap TenjeyJiep, Tencizaikrep
JKIHe 0J1ap/bIH KYHeepi

Exi aiinbiMansickl 6ap ChI3BIKTBIK eMec TeHjaey.aep

1. 4(2; 3), B(-1; 1), C(0; 0), D(2; 4), E(0,1; 0,01) nykrenepinin Kaiicbichl
x? =y =0 renaeyinin rpaurine Ticti?

2. Muina Temwreynep rpaukTepinin Kaiichichl Koopaunatamap Gacbinan
oTeni:

a)xy-4=0; 2)2x+y=0; 6)x'-2y=0;

3. HenikTen Tereyain memimzaepi GonmaiiThibin Tycinaipinaep:

a)(x+ 1P+ (-1 13 2)(x—10)*+ (y+0,1)*=-0,5.

4. (x+ 14y + (y—15)*=
Tycingipin, oubl Tabbiaap.

0 Tereyinin nemikten 6ip rana wemiMi GoraThIHbIH

) caniap Ky0bl TeHaeyAin memimi Gona Ma, COHBI TEKCepinaep:
y=19; a)-2x*+7y=-8.

Hp+2)=0;  G)ai+)?
) 64: B) x* — )
Kauzait 1a 6ip canzap xyObin Tabbriyiap.

4;
2 Tempeyinin memrimi GonaTein

7.y aliHBIMAIBICBIH X APKbLIbI OPHEKTeN, TeHAeyAiH Kanaii aa Gip exi
weniMin Tabeinaap:

a)xy = 16; 3) 10xy—y=1.

8.a) xy = 4: 2) xy = —4 Tenaeyinin wemimaepi Gonarsin GapAbIK HATYpan
canzap KyObin Tabbraap.

9.2a) (2x —y)*=0; ) (x + 3y)* = 0 Tenzeyinin wemimaepi GonaTbin yuI Ha-
Typai canap KyObn Tabbiraap.

10. Tewneyni meminep:

a) 9x? — 16y*=0; 6) 81x% + 492 = 0;

9) 100x* - 36)* = 0; B) :T.\': -

1l.a) (@ - 1)+ (y— 12 =0; 23) (x + 1) + (3* — 4)* = 0 Tenaeyinin neme
wenimi 6ap?

12.a) 4xy = 12; 2) —2xy = 16 Teneyinin rpapurin cansiaap.
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Ocbl HYKTeJep/li KOOpAHHATANAD JKA3bIKTBIFbIHA Oenrinern, omapist
JKATBIK ChI3BIKIICH KOCaMbI3 (67-cyper).
v

2 y=sinx
e ]

N

67-cypem

bi3 y = sin x ¢pynkunsceinbin [0; 27] apanbirbingarsl rpaduria casi-
JbIK. OChbl CBI3BIKTBI KeNeci y3bIH/bIFbl 277 apajblkKKa OHFa JKOHE COJFa
Kapaii KaifTanail Cbi3blI, y = sin x (yHKUHACBIHBIH CUHycOuOa Aen atana-
TBIH rpaUTiH anaMbi3.

¥ = cos X QyHKUMACBIHBIH rpadurin e ockinaii camyra 6onaasl (OHbI
03/1iriHeH OpbIHAAHAAP).

¥ =1tg x neH y = ctg x GpyHKUMANAPBIHBIH HEri3ri KacHeTTepiH Kapac-

ThIpaibIK.
DYHRUHAHBIH y=tgx y=ctgx
Kacueti
1. AmubIKTaNy XER,x# 12'_ + 7n, XER, x # mn,
oGbIcE! MyHaFbl n€Z MyHJaFbl nEZ
2. Manzep YE(~00; +o0) YE(—; +o0)
JKHBIHBI
3: JKynTeiFst, tg(—x) =—tg x ctg(—x) = —ctg x
TaKTBIFbI TaK TaK
4. TTepHOATHLIBIFbI tg(x +an) =tgx ctg(x + zn) = ctg x
neZ.T,=n n€Z. T ==n
5 DyHKUHAHBIH tgx=0. ctgx=0
Honzepi x=an,n€EZ x= -’:— +an,n€Z
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MOHAIK KOPCETKIII

Anmacteipynap 70
ApH(METHKAIBIK  [POTPECCHAHBIN
aiibipbiMpr 108

Bipnik menGep 148

T eOMETPHSUTBIK IIPOrPECCHAHBIR
eceniri 120

IpagycTeix ommenm

- OypeimTein 149

- menbep porackinbin 149
Hucnepens 10

Kombunatopuka 63
Kombunaropuka epeskeci

- KOCBIHBIHBIH 65

- kobeiTinainin 66

Kocunycst

- OypeiuTein 157

- cannpin 170

Koranrenci

- GypeiTein 158

- cannpiy 170

MatemaTukabik HHAyKiis ajici 100
Herisri TPUTOHOMETPHSIBIK Tere-
Tenaik 181

Opuanacrteipynap 74

Iporpeccus

- apudmernkansik 107

- reomeTpusibiK 120
- mekcis kemimeni
134

Paxnan 149
Cannpin paxropuans: 71
Cunycsl

- GypoimThin 157

- cannbiy 170

TEOMETPHSIIBIK

Taunrenci

- OypoiThin 157

- cannbin 170

Tepynep 78

TpUroHOMETPHANBIK DYHKIUHATAPIBIH
Kacuertepi 171

Tis6ex 93

®opmynanap

- Huioton 6unombinbin 82

- NPOrPECCHAHBIN A-11i MyIIeCiHiH

- apudmernkansik 107

- reoMeTpHsIbIK 120

- apu(METHKANBIK MPOTPECCHSHBIH all-
FAIWIKBI 7 MYMIECIHIH KOCHIHIBICHIHBIH
115

- TCOMETPHSIBIK  NIPOTPECCHAHBIH
FAUIKBI 71 MYMIECIHIH KOCBIHIBICBLIHBIH
127

- IIEKCi3 KeMiMesli reOMeTPHSAIbIK Npo-
TPeccHs KOCBIHABICBIHLIH 135

- TpuroHomerpusubin 181, 187, 194,
201,208,214

Dynkumsnap

- neproatsik 170

- TPHrOHOMETPHSAIBIK 170

Memy

- eki aitnpimManbicsl Gap Tenaeyai 19

- exi aitHpiManbicel Gap Tencizaikri 40

- exi aiiHpIManbichl Gap Tewaeynep Ky-
itecin 26

- eKi aifHbIMasIbIChl Bap TeHci3miKTep Ky-
itecin 46

bIkTumanabik

- reomeTpusIbIK 238

- CTaTHCTHKANBIK 234

bIKTHMaNABIKTBIN KIACCHKANBIK
anpiKTamMacet 229

an-
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B oeneeni

619.

620.

621.

622.

623.

624.

625.

626.

YwOypeimThiH ki KaObIprachiHbIH apachiHjarbl Oypein 0-1eH
7-re Jieifin ocKeHae YMOYPHINTHIH ayAaHbl Kamail e3repeTiHin
3eprrer/ep. YOyphiil ayAaHbIHBIH: @) CH YJIKEH; 9) eH Kiuri MoHi
6ona ma?

[0; 7] neiiinri apanblKTHIH KanJai MoHaepinge: a) 1—cosx —
— Y1+ cosx >0;2) /1—sinx — /1+sin x <0 GonaTeiHBIH 3epT-
TeI, aHbIKTAHAap.

; = o ) - S
a) sin x = 4a 3; 3) cos x = 3a 2: 6) sin x = ¢ Z311 2;
20 3= a1
B) COS X = ﬁ TEHJIri OpBIHANYbI YIiH ¢ KaHaail can 6oybl
a a—
kepek?

43247 CaHbl: @) y =tg 2x; ) y

NIaThIHBIH JdCIACHACD.

ctg 4x QYHKIUMACHIHBIH MEPHOABI 50-

a)y= tg%; dy=ctg2x;6)y=tgdx;B)y = ctg% (DYHKIMSICHIHBIH

CH Killli OH nepHoIbIH TabbiHaap.

70-cyperte y = cos x QyHKUHACH rpa- 57
¢urinin Geniri keckingenred. Byn 1
(DYHKUHMAHBIH JKYIT CKEHiH €CKepe OThl- y=cosx
PBIN, OHBIH [—7; 7] apajbIFbIHAAFs!
rpadurin cansiHaap. @)

)

a)v=c_°s’r+]':;)v= 3sin x
£ ginx=1" "~ J2cosx—1 [

(DYHKLMACBIHBIH aHBIKTAIY OOIbICHIH

TabbIHAap. 70-cypem

¥ = sin x Hemece y = cos x (yHKUMACBIHBIH KaCHETTEepiH maiinaia-

HBII: @) sin% >0;9) cos% < 0; 6) sin 3x < 0; B) cos 2x > 0 mwapThin

KaHAFaTTaH/IbIPAThIH X-TiH MOHJEPiH TaObIHIap.
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23. TpUroHOMeTPHAIBIK (PYHKIHSIAP KIHE 0JIAPIAbIH
KacuerTepi

TarpIpbINTHI OKY GapbIchbIHaa:

* TPHTOHOMETPHANBIK (PYHKIHATAP/IBIH AHBIKTAMATAPBI MCH KaCHETTEPiH;
ey =sinx, y=cosx, y=1tgx y=clg X TPHTOHOMETPHAIBIK DyHKLHs-
JapLIHBIH MOHAEPiH Taby/bl, ONapAbIH KACHETTEPiH ecen mbIFapyaa Koj-
nmanyel Ginerin Gomackingap.

Teomerpus kypebinaa 0°-tam 180°-ka meifinri GypeiuTapibiH TpH-
TOHOMETPHSAIBIK (YHKUHSAIApbl KapacThipbiiran Oonatein. Engi Oy-
PBILITBIH PaJAMAHIBIK OJIIEMiH Oilie OTBIPBIN, CaHABIK APTyMEHTTEri
TPHIOHOMETPHANBIK (YHKUMANAPAbLl KapacTeipyra Gomambl. Mbicaibl,
X CAHBIHBIH CHHYCBI — OJ1 X pauaH OYPBIITBIH CHHYCBI. Y = Sin X, y = COS X,
y =tg x, y = ctg x hopmynanapbiMen Gepinren caHabIK (yHKUHATAPIbI
Hezizel mpuzonomempusablk gynkyuarap nen araiinsl. Onap/sl KbicKaia
CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC JIeM aTaii/Ibl.

TpuroHOMeTpHsIBIK  (yHKUMANApAbIH ~ Oacka  (yHKUMAIApAaH
afiBIPMALIBUILIFB — ONAPAbIH MAHACPiHIH 2pOip 27n caiibiH, MyHJIarbl
n€Z, xaiitanaupin oThipybinaa. Mynaaii gpyskuuanapasl nepuoomeot aen
araiiipl.

Erep T # 0 cauni Tadblabin, f{x) QyHKUHACBIHBIH AHBIKTATY 00-
JIBICBIHAH AJBIHFAH Ke3 Kearen x ymin x — 7 men x + T canaapsl 1a
ocbl obabicka THicTi Gosica, wane fix — T) = flx) = fix + T) renairi
opbinjaica, onaa flx) mepuoaTel GyHKUHs Aen ataaaabl. I caubl
(GyHKUMAHBIH MepHO/B! Jien aTajaabl. OYHKUHAHBIH CH Killli OH nepu-
ozbt T -1i OHBIH HEri3ri nepuoabl Aen ataiiabl, m7, caHbl Aa, MYHJarbl
meEZ, ockl QYHKUNSHBIH NEPHObI 601aIbI.

Y = sin X meH y = COS X TPHIOHOMETPHAIBIK (DYHKLMATIAPBIHBIH
KacHeTTepi QIIBIHFBI TapMaKTa MbiCajjap IIbIFapraHaa KapacThl-
peiaFan 6onaTeiH. y = sin X, y = c0s X (QYHKUMAIAPBIHBIH KacHeTTepi
KecTe/ie KenTipiirex.
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950. ) [1: 0) U(2: 3]s 0) [~ 1:— ;)u(— ;;z)u(z:zé]. 951.5 <y < 5.

952. a) a = 3 Gonrauaa; 9) a = 2. Tenneynep xKyiiecin reoMeTpHsIBIK Tal-
Jayiel maiizanansin wewminaep. 953. a) (4: 8), (8: 4); 0) (-3; 1), (—1; -3), aii-
HBIMAJIBIHBI a/IMACTBIPYIbl naﬁuanauuluap. MbIcanbl, X +y = a, xy = b.

954. 24 ks. Gipnik. 955. a) — 3‘ :;. 7113, 1187: B) 2, 7;. g ~254~
957. a) a,= 10n; 9) a,= 6n — 3; 6) a, = 12n; B) a, = 9n + 8. byn Tizdekrep
apudmernkanbik nporpeccus Gomambl. 958. Akukar. 959. a) Bonazsr;
9) koK. 960. 6 myme. 961. 20. 962. a) x = —1 Goaranna; a) —10 He-

mece 1. 963. 2. 964. 5 kynne. 965. 50. 966. 462 nor. 967. 5 xone 10.
968.2401 enuem actoik. 969.121.970.16.971.-0,5.972.4; 8:12.973. 1?6

974.a) 4; 2) -20. 976. Bonazel, 6ip kabeiprace! 12 cm. Backa kaGsipranapbi
(cMm-Mmen): 12 xoane 12, 11 xane 13, 10 xone 14, 9 xoune 15, 8 xone 16,

7 xoue 17 6omysl mymkin. 977. 25. 978. lg 979. MareMaTHKANbIK HHIYK-
uus dticin Konaanbinaap. 980. 135 nemece 630, nemece 765. 981. —10.

982.a =10, b= 4. 983. 1; 3; 9 nemece —, -, 42 984, 18 c. 985. 0.2 pax.

9* 9> g+

986. a) =~ 0,94 m; 2) = 3,14 M. 987. a) 5 ,a) ﬂ/g . 988. a) MymKiH; 9) KOK.

2
12 °

991. a) Bonmaiiner; 2) Gonaael. Koc OypeimiTeiH cHHYChl (opmyna-
CbIH KOJIJIAHbIHJAp JKOHE CHHYCTBIH Kanaii esrepeTiHiH ecxcpiuﬂepA

992.2.993.2)— 65,9)—5‘F 994, )‘F 2. 03 995 0)-2a; 92

tg @ - ctg @ = | Tenairi opeiHaana Ma, COHbl Tekcepinaep. 989.

996. a), 2), 6) — akuKaT; B) %0K. 997. a) —1; a) —tg?5a. 999. 2)-24/2;2) /2

2 5 z
Hewmece ——5—,  Koe OYpbIITBIH  TaHreHCl  (opMyJachiH  maiijaia-
HBIM, TEHACY KYpPbIHAAp JKOHE tg %‘Hi Taberrmap. 1000. Herisri

TPUTOHOMETPHSIBIK TeNe-TCHAIKTI Naiiianansl, 6ip TPHrOHOMETPUSIIBIK
dynkuusra GaiiaHbICThl KBaPaT TEHCI3AIK Ka3binaap. Opi Kapaii aiinbi-

MaJIbIHBI AJIMACTBIPY/Ibl KOIAAHBIHAAD. ) X = 27n, n€Z; 9) X = ’21 + 2mn,






main-290.jpg
0) [-4; 51; 6) [-2; —1)U(—1; +e0). 924. a) 0; £/2 ; 2) —7; —4; 0; 6) —1; +,/2;
B) —1; +4. 925, —15; —13 memece 13; 15. 926. a) 28 w/ra; 2) 25 wm’.
927. a) (-3; 2); ) [2; 8]JU{-3}. 928. a) +3; 2) —1; 2; 6) £5; +2 ‘/5: B)3;3%
+2/5.929. a) (—oo; =3]U[3; +); 9) (—o0; —8]U[1,2; 2); 6) [1; 3JU{-2};
B) (—o0; —1]U {2} U[8; +o0). 930. a) lemimi xoK; o) exi memimi 6ap; 6) 6ip
wemimi 6ap. 931. a) (-2; —5); (1; 4); 2) (5: 3). Tenaeyiep Kyitecinin 6ip
TEHJCYiH JKYHEHIH OH JOHE COJ JKaKTapblH 0ely apKbUIbl albIHFaH
TeHaeyMeH ainmacteipbinaap; 6) (2; 3); (3; 2). 933. a) 9; 2) 5; 6) 1.
934. 72 km/car, 56 km/car. 935. 30 kyH sxoHe 20 kyH. 936. a # +1 Gonranna,
1
a+1
937. a) ce(—wo; 18)U(18; +w) Gonranma; 2) cE(—o; —1,5)U(-1,5; +ow0);

0)c= % Gonranaa. 938. 0,32. 939. x>= 0 nemece x> + x — 2 = 0. 940. a) 35;

; a = 1 Gomranma, x€R; a = —1 OGomranpa TyGipiepi koK.

2)-336) 1. 941 a) (— ;—;—) a) (-23u(- %:I]U[S: +0). 942. 9 cM-eH
apTeiK, Oipak 11 cm-men kem. 943. a) [2; 7); 2) (—o0; —2]U[0; 1)U{3}.

944.2) (<72 ;-2 ) (<725 ¥/2); (1V2:~/2 ): (142 V2);9) (-2 -1);
A0, (L4

s opve ol oo
2 1) ( T 7 T
946. a = | Gonranaa. 947. a) x>~ 8x + 13 = 0. 948. —1; 3.
2)

)A 945. a) 9, a-cyper; 2) 9, a-cyper.

9-cypem
2
949.a) 1;0) 3, 3 TeHJIeyliH GapibiK MyLesepin -re Geninjep, api
X' =3F 42

- =t jen Oenrinen, aiHBIMAIBIHBI AIMAaCThIPBIHIAP.

KapaK i+ 2
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557.

558.

559.

560.

561.

562. —

563.

564.

565.

KoGeiitinainin Tanbaceii aHbIKTaHAap:
a)tg2-tg3; 6) sin 3 - ctg 4;
9)sin4 - cos 5; B)cos 2 -sin3 -tg4.

Erep0<a< % Gosica, OPHEKTIH TaHOACKIH aHBIKTAHIAP:

a) clg(g +a); 6) sin('327"- +af);
9)005('; —a); B)tg(3; —a).

Ecenteynepi opbiHAaMaii-ak, aiibIpbIMBIHBIH TaHOACKIH aHBIK-
TaHJap:

T £ _ gl
a)sm4~sm3. 6)tg3 g
T . T _ oto ™
9)0054 —0053, B)ctg3 ctgﬁA

ByphITapabiH TAHTCHCI MEH KOTAHTGHCIH CAJIBICTBIPBIHAAP:
4)15° 375°,735% 6) 100°, 120°, 140°.
2) 20°, 400°, 780°;

Kemy periMen opHanacTeIpbiHap:

a) sin 37, cos 57, cos 6m; 0) sing. ctg;zzll, cos m;
2) cos [527‘— , cos 17z, sin 3;'—‘ ; B)tg2lm, sinétgi, cos 1007.
1z ) . .
30 9 OYpBIITAPBIHBIH: @) CHHYCBI; 3) KOCHHYCBI;

6) TaureHci; B) KOTAHTCHCIHIH MOHJIEPiH OCY PETIMEH OPHANACThHI-
pbIHAap.

a) sin 1° new sin 1-ai; 2) cos 1° men cos 1-ai; 6) tg 1° nen tg 1-xi;
B) ctg 1° newn ctg 1-ai canblcThIpbIHAAD.

. ; 3 2
sin @-HBIH MOHi: a) —/T: ?) L; 6) 1: B) O-re TeH GonaTbiH
o GYpBIIBLIHBIH PaJIHAHIBIK OJIIEMiHIH YIII MOHIH KepceTiHiep.

42

n 3
COS ¢-HBIH MOHI: a) i*; 2) — 33 6) —1; B) g-re TeH GonarsiH
0. OYpHIIBIHBIH TPAJyCThIK OJIIIEMIHIH YIII MOHIH KopceTiniep.
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CBIPThIHA IIBIFAPBII, JKAKIIA iIIiHACTi OPHEKTI KBaAPATTaP/IbIH albIPBIMBI

%-Ili cos 60°-meH anMacThIpbIHAAp.

754. a) chcs 18° cos 9°; 2) fsin 50°. 755. a) 4cos 8a cos 4a cos 2a;

sﬁ 28/5

39) =35 >
6) /3. 760. a) 2,/2sin a cos(45° — a). 1 + cos 2¢ TyleJ:lcri OPHEKTI

TYPJICHAIPY YmH KOC  GYpbITBIH KOCHH)’CMHHH bopmynacein
3z
4

dopmynacel  GoiiblHIIa KiKTem,

; 9) 4sin 4a cos 2a cos a; 4(./6 + J7) 758. a)

naiiganansinaap. 761. a + f + y = an, n€Z. 762. a) %590, % 5 703

2
a _a\
2cos 2 cos(45 3 )
AB menbepai D uyktecinae xkaHaiitein Gonckin, conna AB = AD + DB
Gomanel. KAD men ABM Gypsimitapbie aHbIKTaFaH coH, 4D meH DB ke-

6) 0, T 7. 763.

cinpinepin AOAD men AOBD-nan tabsinnap: AB = tglz—’ + ctg (45“ + %):

o

.764. a) 7005 40° + L r) sin 6 — sin 2. 765. 6) — 2 —-sin 6a + ——

g
r) —% — cos 4a; ¥) sin « — cos Sa. 766. a) ﬁ;' ‘/> 2 1 0) ‘/3 - /2
B) \/t’; - /i + 2. 767. a), B) — KOK: 2), 6) — akukar. 769. a) 7: ?) 2.

: 1. B 1413
771. a) —1; ) 1. 772. a) 4.3) 4.6) .n) . 773. a) — 2732 7

83 235

27 % 128
x cos 4a; 6) sin « sin 4a; B) cos 4a sin a TypiHe KeaeTiHiH aHblKTﬂHl]ap

3B 3

6)— . Bepinren epuexrep: a) —2cos 4a cos 2a; 2) sin a x

774. a) 5, 9)—536) - 3 B) “re. 3 .776.2) Xcos a+ 7cos 3a.777.2) b + 5
5—2b 1z %
2) —Z 779, 2 780. Cunycrap TeOpeMachlH MaiifajaHbIl,

ymbypeinTeiH 6acka eKi KaObIPFaChIHbIH KOCBIHBICHIH OPHEKTEH/EP:
asin f L 4a sin(a + B)
sin @ sin @

MOH/I KaObLLIaiThIHBIH aHbIKTaHAap. Y OYPHIITHIH YIiHIIT OypbiiibiH

. f-HBIH KaHaaii MOHiHAE OChl OPHEK €H YJKCH
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550. KecreHi TonThipbiHaap:

P o| E | &2 | &z |z |2z |3z |5z |3z
6 4 3 2 3 4 6 2
sin a
COS &
tga
ctg o
551. Ecentenpaep:
s s
a) cosE * sm( ?) 2ctg( Z) + 2cos m;
?) Zsinl + tg( %) + ZCOS(_K) # ctg(——‘);

0) ZSIHZ = 3tg(—*) 4sin 27 — 2cos(— X);

B) 4cos z

3 —cos 27+ BCtg(— ’;) - Zsin(— 737 )

552. Erep a Oypsbliuibi: a) —%-nen Z e neiiin; ?) %—ueﬂ 3fh—-n: neiiin

2 2
e3repce, OH/IA Sin a-HBIH MOHI Kasaii esrepei?

553. Erep a Oypoiubi: a) 0-1eH 7-re aeiiin; o) —7-aen 0-re aeifin o3repce,
OH/Ia COS a-HbIH MOHI Kasaii e3repesi?

554. Erep a Gypeimbi: a) 25°, —260°, 325°, —1120°%; o) —3& 197

127 18

Mz B8lx _qq0 o _nggo o & 17z 40x

9 200 6) —-83°, 198°, —295°, 1540°; B) 15° 14 21°
_ 3z

3o FaTenr Gourca, sin o MEH COS & MOH/CPiHiH TaHGanaph! Kauaai

Gonaje?

555. Erep: a) sin a > 0 xoHe cos o < 0; 9) sin a < 0 xoHe cos a > 0;
6)sina-cosa>0;B)tga-cosa<0:;r)sina-ctga>0;¥)sina-tga<
< 0 6osca, o Gypeimbl Kaii mupekke THicTi 6oman?

556. OpHEKTiH MOHIH HOJIMEH CaJIbICTBIPBIHIAP:

a) sin 121° - sin 153°; 6) cos 310° - sin 115°; 1) cos 300° - ctg 130°;
9) cos 260° - cos 315°; B) tg 115° - sin 172°; ¥)tg 78° - ctg 190°.
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7v2 2
6) L ‘I/T 7,+.725.a) 7% Hemece 5;9)—7 nemece 7. Koc GypbIiuThin:

a) TAHTEHCIHIH, s) CHHYCBIHBIH (JOPMYIAChIH MaliIaNaHbIl TCHACY KYPbITL,

1 sin 4a;

g a-Hbl TabbIHAAp. 727. a) ; ;9) b. 729. a) 2sin 8a; 9) cos 2a — 4

2y/1-m’
m

6) %; B) cos 4a. 732. a) 3 xoue 7; 9) 0 xone 6. 733. )

. Bepinren

1 —cos 2a

OpHeKTI A-MeH Genrinenaep koue tg’ a =
2 HER 8= ¥ cos 2a

dopmynaceiu maiina-

2 . T hY4
nauein, A%-Thl, cogaH Keifin A-Hbl TabbiHmap. 735. a) é JKOHE f‘ 3) z

5“ ;8) 0, 7. x, 34 . 27. 736. TenaikTiH coM JKarblH: a) 2¢0S

KIHE
3

10°-Ka; ) sin 20°-ka Keﬁeﬁ'rmuep sone Gominzep. 737. /48 —s

- ,IZAC * BD dopmynacein naiinanansiaaap. A4C men BD-ubl Taby
ywin O nentpinen AC men BD Xopaanapbina, caiikecinie, OK men OL
neprneHanKypaapeis Kypriziraep. Couna AC = 2KC, BD = 2LD Gonasi.
KO men KM-ni AMKO-pau tayein, KC men LD-Hel, coiikecinme, AOKC
MeH AOLD-aaun tabbinaap. 739. a), 9), B), T), ) — akHkaT; 0) — KOK.

740. a) cos 10°; 2) ﬁcos 5% 6) fcos 18°; B) fsin 10°; r) —0. Sf'

2
¥) 0. 741. a), B), ¥) —‘ZF, 2), 6) f 20} { 742. 2), 7) /25 9), 1) V/3;
6) 1; B) —1. 745. a) —sin 4a; 9) sin a. 746. a), 9) —ﬁ JKOHE \/?: 6), B) —ﬁ
JKIHE \/f. 748. a) ctg lla: 2) ctg 9a; 6) tg 4a: B) 2cos 4a.
749. -2 xone 2. 750. a) [lenGep runorenysamen H HyKTecine kaHaca-

ThiH GosichiH, conna AB = AH + HB = r ctg ': + retg 123 =..39)1),2)
akukar. 751. BC men AD TtaGanpapui Gonatein ABCD Tpaneuuscel

6epinren xone BC = AB = CD = 4 6oncein. BK men CN GuikTikrepin

Kyprisisuiep, conna AD = 24K + KN =2 dcos a + 4 = 8(cosa + 1) =
.752.a) l2 -Ati sin 30°-nen anMacThIpbIHAp; 2) 2-Hi KaKIIaHbIH ChIp-

TBIHA IIBIFAPBII, -Hi sin 60°-nen anMacTeIpbIHAAp; F) 4-Ti KaKIIaHbIH

ED
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574. OpuekTin MoHiH TaGbIHAAD:
a) cos(27r - %) - sin(fg) + ctg’zi;
3) Zcos(— i) + tg(Zrt - Z ) — 2sin 27;

6) 4sin(— Z ) + 2cos(67r = 73‘-) —2cos 327[ 7

B) sin g — cos(—6m) — O,SCtg(— Z*)
575. Ecentennep:
a) cos w + tg* ( I"‘)-*—Zsm( %)

2) 1,5t (= ) - 0,5ctg(a7 + X) + sin(z — £);

o\‘l

6) 3ctg(5ﬂ' = 735) - 4sin3(* g) 2cos(7‘ = ’67’)

8) 0,5tg(=5) - 3tg 7 + 2sin?(37 — §).

2z 3cos @ +sin &
Gosca,

. OpHEriHiH
3 2cos @ —sina P

576. Erep: a) ctg a = ;; 3 a=
MoHiH TabbIHaap.

577. Erep TikOypeiutel yuiGypeiuTeiH OyphiTapsl apu(MeTHKANbIK
nporpeccusi KypaiiTbin 60s1ca, cojl GYpBIITAP/BIH CHHYCTaPbIHbIH
KOCBIH/IbICHIH TaObIHap.

B oenzeni

578. Erep: a) [cos a| = cos a; 9) |sin a| = —sin a; 6) sin a = cos a;
B) |tg | + tg a = 0 Gonca, o Gypbilbl Kail MIMPEKKe THICTI eKeHiH
3epTTeHep.

579. a) sin(%*ﬂ; 2) cos(32—’_‘+2); 6) tg(x + 1); B) ctg(%‘—*Z);

r)sin 1 - cos 2; F) tg 3 - ctg 4 epuerinin Moni oH Oa, Tepic ne?

580. a) cos 2 — sin 1; 0) tg 4 — ctg 5; 6) cos-57— - smllg-. B) snxi -

167 ..
—1g ~ " AlBIPLIMBIHBIN TAHOACKIH AHBIKTAHAAP.
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b

828.a) tg[: ;9) sinZ . 829. “l: b tg g .AD = a, BC = b 6onarsin ABCD

Tpanewnusicsl Gepinren 6oncsiH. AB = x, CD = y 60ichIH, COHAa meHbepre
CHIPTTAil CBI3BLIFAH TPANELUMSAHBIH KacHeTi GoiibiHma a + b = x + y.
CE || AB xeciuniciu cansinnap, couna £ ECD = a, ED = a — b Gonajel.
ECD ymbyphiiibIHbIH ay1aHblH €Ki TOCLIMEH ODHEKTEIL, TCHCY KyPbIHAap:
Xy sin a = (a — b)2r, mynaarsl r — meHOEpAIN i37eMiHI paanyChl. Xy-Ti Ta-
Oy ywis @ + b = x + y WapThiH KOHE KOCHHYCTAp TCOPEMACHIH, SFHH
(a—b)* =x* + y* — 2xycos a naitaanansiHaap. by TeHaikTi Gbutaii skasbin

faj

ansinaap: (a — b)* = (x + ) — 2xy(1 + cos ). 830. 1A) a)

4/%

—3A)8) 5= 25 ;o) — > 6)7 5C) + 4

6) v/3.2A) a) 3sin 2¢; 2) =

831. a), B). 832. a), 6). 833. a) Mywmkin emec. 834. 0,1. 835. a) T; 9) 0,5;

39
40"

838. JKok. 839. 1. 840. 2.

6) 0; ) 1. 836. 7 .

837. a) - 5'9) 6

841.0,75.842.0,064. 843. a) 7; 9) ny6uben 6acKacklH TaHay BIKTHMAT-

1
JIBIFBI apThIK. 844. 20"

-2 . -
=95 = 0,02. 845. Mbicassl, Tep, TOp; roh

846.2) 0;0) < or . 847, O =

2 5 1
5245786 (7 7 848. 0,25. Bapasik HotHKke: 1 + C) +

+Ci + Ci + Ci = 2*= 16, konaiinbicsl — 4. 849. 36-1au 5 HBMipﬂi Tanaay

BIKTHMaJIBIFB! KOOipek. 850. C"" ~0,88. 851. = = 0,3. 852. A_ = 91—0
o
= : C; =2, 276}7 =5 i
853 Aw = 540~ 8542 = = gvngy - g B gn856. 028,

857.~0,30. 858.~ 0,16. 859. a) = 0,14; 2) = 0,006; 6) ~ 0,48. 860. a) —— 65’

9)~0,56. 861. 6% 862. :057 863.2a) 4 %:;2) 2 %: 6) 60 %. 864.~0,19.
865. 0,2. 866. . 867. . 868. 0,75. 869. a) 12,:;)025 870. = 0,22.

871.~0,41.872.~0,83. 873.~ 0,86. 874. = 0,40. 875.~ 0,71. 876. ~ 0,39.
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566.

567.

568.

569.

570.

571,

572.

573.

6) ‘/373; B) —‘/3*3-1«3 TeH GonaTbiH

o OYpBINIBIHBIH IPayCThIK OIIICMiHIH YIII MOHIH KOpceTinaep.
ctg o-HbIH MIHI: a) 0; 2) ﬁ; 6) Aﬁ; B) —l-re TeH GonarbiH
o GYpBINIBIHBIH PaJHaH/IbIK OJIILEMIHIH YIII MOHIH KepceTinaep.

tg o-HBIH MoHi: a) 1; 9) —1;

65-cyperte Gipmik wenbepne Gapnbik HyKTenmepi: a) sin a < L

V2 ;
9) cos a < ~, WAapTHIH KaHAFaTTaHABIPATLIH 0Fa KOPCETLITEH.

Kepcerinren mapT opblHAaNaThiHAal o-HbIH Oapiblk MOHIEPiH
JKasblHAAp.

a) y 2) y
1 z
Iy 2 . \=®m 4
6 6 i
!
(¢} X ) ! X
=
I
3
65-cypem

Tene-TeHAIKTi 1one/AeHACD:

a) tg(—a) = —tg a; 6)tga-ctga=1.

) ctg(-a) = —ctg a;

a) tg(-a) - ctg a = —1; 2) tg(-a) — tg a = 0; 6) ctg(-a) + ctg a = 0;

B) tg(—a) - ctg (—a) = 1 GonarbiHbl akuKaT na?

OpHEKTI bIKIaMIaHaap:

a) sin « + sin(-a) + cos(w — a); 6) sin a - ctg(w — a) + cos(—a);

9) cos a — cos(—a) — sin(z — a); B) tg a - cos(xw — a) + sin(—a).

OpHEKTI bIKIaMIaHAap:
1+sin @ 1 —sina

e e

cos @ cos @

Tene-TeHaiKTi KoneNACHACD:

a) sin a - cos a(tg a— ) = sin’a — sin a;

cos a

2) (tg(x — a) + ctg(-a))’ — tg* (-a) — ctg’ (1 — a) = 2.

166
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Tabbinaap: £B = £ C =90° — ” . 781. a) sin 3a + sin 9«; 3) Zcosa— ; x

x cos 30— cosSa 6) 3sin 2a—sin 6a. 783. m — 2,75, m€[2; 3]. 784. a) '2‘

o
Y 4 T m 3 m o Hr

ST 0%, L 3% Z 785 1)3r; 2) 6) 292.5°,

F) 255°, 17" . 786.2) z,;;)5 788. a) Axukar exec; 2) axikar. 789.2) %,

3z 97 llr_a) 4r  Sm IO:r Ir
47 47 4°
i

B) —=—.793. a) - 2 ) ;6) 1:B) ‘/5 795. a) 2sin a; 2) 0; 6) —2cos «;

/3

B) cos’a. 796. £ 797. IponopunsHeiH KacHeTiH naiilanaHbiHAap.

342,

798. a) 3 2) 3 1 06) 47, B) 0. 799. -3. 800. tg(a + f)-Hbl TaGbIHAAD.

/3

1.3 ; L gy L3, 1 1
801. ) ﬁ s 802. a) sin 48°; 2) IR 6) —cos 36°; B) 2ctg 40°. 803. a) 7

.792.a) a + b; s)b—u,o)%;

,J
=
w

sin a; 9) cos a; 6) cos 2a; B) cos 2a; r) 2cos a; F) —tg a.

805. ) sin(90° — &) = cos a GopmynackiH maiiganaHel, sin (70' = %)—Hbl

anmacteipbinaap. 806. a) 4; o) 6.25; 6) ~—\/€HL 807. o) Akukar emec.

810. a) \/icos(x — 45°). 811. 6) TeHIiKTiH cox KaFbiH GOMIICK TypiHe

KEJITipin, OHBIH a/bIMBIH KBaJPATTapAbiH aifbIpbiMbl (hOpMyTacel GoiibiH-
sin 4« sin 2@

wa keGeiiTkimTepre KiKTewiep, coHaa — — — —— ... WIBIFJbL
~-sin2a
4
i 5 3 3 3
813. Exinmi epHekTiH MoHi yiken. 814. — 162\4—4 815. = 1741 MbiH KM%

816. a) tg— + an, n€Z; 2) 71 + 7n KoHe —3{— + an, n€Z; 6) L+

+ “ZJ,NEZ B) 5 1’ 7—2”,1162 821. a) ; a) - 822.r= —(a +b-c)

(dopmyiackin naiitanansinaap. 826. bap 6onanwl, —2 kone 2. 827, x = e

5
7'"
HKIHE dopmynanapeiven  GapibiFbl ceris MoH Tabyra Gomajbl.
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0°, 30°, 45°, 60° 90°-ka TeH
o OYPBINIBIHBIH CHHYCBI, KOCHHY-
CBI, TAHTEHCI JKOHE KOTAHTCHCIHIH
Genrini MOHIEPi MEH JdJIE//ICHTCH
Tene-TeHAIKTep Al naiiIanansimn, —a,
T — a KoHe f = a + 2mn, MyH-

narel 0 < a < 2w, n€Z, 6ypeimra-
PBIHBIH TPHTOHOMETPHAIBIK (DYHK-

LMANAPBIHBIH  MOHJepiH Tabyra
ik

Gomaasl.  Meicansl, — sin T =

= sinle(-)) = sinf-Z) =

T

per).
3-Mbican. a) 6sin(—"3*) - .‘Zcos(— ”7); a) 4cos—, - + S8sin

dr 3z,
6 3 22
6) lg(—%) + tg's% + ctg(— 32*7‘—) OpHETiHIH MOHIH ecenTey Kepek.

Wemyi. a) 6sin(—£)—2cos( =—6sin§—2cos-§ =-6"

3
ﬁ=-4/3;

-2

4 s B3 _ 4 (1 . _ Y
3) 4cos - + 8sin - =4 ( 2)+8 (=1)=-10;
1z sz sty _ _ Tr St 3%
6) te(~IF) + e + og(-F) = et + e - g =
= (-1)+1-0=2.
4 sine+cose _ tga+tl L
=MBlCad = TCNC-TCHAII'H JAdJIC/ICY KCPCK.

sine—cosa tga—1
JMonenpaeyi Byn reHuiktin ou KaK Geiri oHbIH co xkak Geirine
tgatl _ (sina+ ) . (sinzI —l) T
tga—1 cos @ cos

TeH GOJNaThIHBIH Josienieiik:

sin@+cose | sina@—cosa _ sina+cosa . .
= 3 == . Tene-TeHiK JoneieHi.
cos @ cos a sin @ — cos @
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2), B) —1 xoue 0. 592. 6) g + tn, n€Z; B) ’Z +an,neZ.593.a)sinx =1t

aen Gesnrinen, TEHCI3AIKTIH COM KaFbIHAAFBl YUIMYLICHIH TYGipiH Tayblm,
oHBbI KeOeiiTkimTepre kikreHaep. 595. 6) R: B) (—; O)U(O +w)

597. 6) [-2: 2]; B) [1: 3]. 599. a) sm —; @) cos ; ) sin

[ B
P
0) '2 B) - 3 . 604. a) —- + 27n, MmyHnarsl n€Z; B) X-TiH oHaii MoHaCPI

i B) —cos~

g’
) . 601. a) xone o) — 6onazasl. 602. a) 4x; ) ;

g
600. a)~l 9)1 6)

KOK. 605. a) T"’ nEZ, B) E & ?IL nezZ, r) 4 — 7 — wn, neZ.

1.3 1 z
606.6) /[ 3] \[5:2] 607.6) D = R E = [-3: 3] x = Znnez

Gonranaa, y = 0 6onaner. 608. 6) x&[27n; 7 + Zml] neZ;B)x =n + 2mn,

n€Z. 609. f = 90° 6onranna. 610. 2) xER, - + 7n caujlapbiHan Gacka,

neZ. 611. B) ye(-w0; 0)u(0: +wx). 612. a). 6) — *Kym: 2), B) — TaK.

23z _ /3

Byt L 2z _ V3 28z __ 3

613. 6) tg 3 B) —ctg 4. 614. o) tg 3 3 otg ¢ V5
— n _m

615. a) 1 + a; 9) . 616. 6) o 8 C 1 nEZ; 8) -+ 4 2 nez.

617.6)x = -Séi /72" ,nE€Z 6onranaa. 618.2) |b| > 7. 619.2a) S A -%ub,

M;mnam a kome b — ymOypeiuThiH KaGbpramapbl; 9) OGommaiiibl.
620. a) (% r] 2) (0; 7). 621. a) [;-1] 5) [-2.5: 0,5]: 6) [0.5: 1u(1; +o0);
B) [1.5; +0). 623.6) %; B) 37. 624. XKyn d)yHKumelH rpacuri Oy ocine

KaparaHjaa CHMMETpHsibl. 625. a) xER. + 27zn camjpapbinan Gacka,

3x].

% Z
neZ; 2) xeR, t; + 2an cannapbmau backa, n€Z. 626. a) [0

3) (37; 97). 627.9) XER; 6) x # n nEZ. 628. Op kebeiTkimTi Kiuri can-

MEH a/IMaCThIPbIM, TEHCI3AIKTIH: «crep a>b>c6onca, onna a > ¢ Gona-

Abl»  KacHeTiH naiinanameiniap. 630. a), 9) — MymkiH ewmec.

632. sin*a + cos’a = | Hemece tg & - ctg a = | Tewuiri opeiHaana ma,
. > ;o 5. .5 2

Tekcepinzaep. 633. B) cos’a; r) 0: F) sin’a. 634.6) cos & = ———, sina = — \/7

5
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"/
B.» B
g
—
By, P s
60-cypem 61-cypem
Kayadsba) sln(—%) sin 1270° < sin(—3460°) < sin—;~ “57—
3) cos 1270° < cos(—3460°) < cos sz ccs(— er. ):
3 197 1157
6) te(-3460°) < tg(~ 3" ) <tg 1270° < g1 2% T
197 1157
B) ctg(— 97‘ ) < ctg(—3460°) < ctg( Sr ) < ctg 1270°.
2-Mbican. a) sin(-a) = -sin a;
P ) cos(—a) = cos a; 6) sin(z— a) =sin a;

B) €0S(7 — @) = —c0S @ GONATHIHBIH 12~
JIenjiey Kepek.
HNonenneyi. a-HBIH Ke3 Kej-

reH  MoHinae Oipiik  meHGepain
B, men B nykrenepi Ox ocine

KaparaHja  CHMMETPHAIbI,  JCMEK,
OnapjbIH  OpJAMHATAIapbl  Kapama-
Kapchl, aj abcuuccamapbl TEH CaH-
nap (62-cyper). Eupeme, sin (—a) =
= —sin a, cos (—a) = cos a Honausl.

B meu B__ uykTenepi koopauHatanap GackiHa Kaparania CHMMET-
PHSJIBI, JIEMEK, OJapiblH KOOP/JHHATajapbl — Kapama-Kapchl CaHjaap.
sin(z — a) = —sin(-a) = sin a, cos(x — &) = —cos(—a) = —cos a GonamabL.

62-cypem

160






main-281.jpg
peKKe THICTI eKeHiH aHbIKTaHIap. a) ctg ( ) < 0, cedebdi ( +u)

1T mmpexTin Gypeimer. 559. a) sin g —sin 7; < 0, cebebi sin Z < sin ’3‘—

560. Koopmunatamblk meHOCpAi JKOHE TAHICGHC TEH KOTaHICHC
CBI3BIKTApBIH Maiiaanansinaap. a) bipaik menbepain 15°, 375°, 735°
OypbllTapbiHa COHKEC KeIeTiH HyKTeaepi 6eTTeceTin GONFaHABIKTaH, COI
OypbIIITApABIH  TAHTCHCTEPi JKOHE KOTAHTEHCTepi TeH  Oonaisl;
9) tg 20° < tg 400° < tg 780° ctg 780° < ctg 400° < ctg 20°%
6) tg 100° < tg 120° < tg 140°, ctg 140° < ctg 120° < tg 100°. 561. Koop-
JMHATANBIK WeHOep i naiinanausin, a) sin 3z = 0, cos 57 = —1, cos 6z = 1
GosaTeiHBIH aHBIKTaHAAp. 562. Bipaik mendepre Gepinren Oypsimrapra

1:)7‘— cos (—STE) <

2z 2z g 1z Sz
< cos (—7/><c057 6) tg( f)<lg7 <tg g <tg (_T)
564. Mitcam, 6) 5, 733—" 3T 565. Micansi, 6) 180°, —180°, 540°.
566. Meicansl, 6) 30°, —150°, 210° 567. Msicansl, 6) Gl 567'. IZ—A

569. TaHreHe MeH KOTAHTCHCTIH aHBIKTAMachkl MEH sin(—a) = —sin a xkoHe
cos(—a) = cos « Teme-TeHAIriH maiinanansiaap. 570. a), 6), B) — aKukar;
9) — koK. 571. a) —cos a; 6) 0. 572. a) 2tg a; 9) —(sin a + cos ). 574. a) ﬁ:
2) V2 —1;6) 1-2,/2;8)0.575.2)—1;0) 1;6)—1; B) 3.576.2) —6;0) 9 — 5/3 .

577. ks \/7 . 578. a) I uemece IV. 579. o) cos(ézl+2) > 0, cebebi
(171+2) — I mupexrin Gypoimbr. 581. n) 2<4-2sina<6;r1) 1<
< sin’a + 1 < 2. 582. 6) ZZ{‘— Hemece — . 583. 6) —§I— Hemece —%-
584.6)(16[“6‘ +27n; ,_6‘ C 2mr].M¥Hnan>mEZ:s)aE( b 2am =+ Mn)

MyH1aFsl n€Z. 585. a) ae(—% + 7n; g— + mz]. MmyHaarsl n€Z. 586. Tene-

TEH/IIKTIH COJI KaFbIHAarbl OOIILICKTIH anbIMbl MEH OOIIMIH Sin a-Fa, ain OH
JKarblH/IaFBIHEI COS -Fa KebeiiTyre Gomazasl. 587. a) 0; o) 4. 588. Tenciz-
JUKTIH COJI JKOHE OH XKaK OosiKTepiHiH aibIpbIMbl HOJIICH YIKCH Hemece

3+,/3
2

TEH eKeHiH paneneniep. 589.9) 2 — /2_: 6) .591.a),6) 0 xome 1;
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CYPAKTAP:

1. Ke3 kenren GyphIIITEIH CHHYCBI, KOCHHYCBI, TAHTEHCI JKOHE KOTAHTCHCIHIK
aubIKTamMack Gepinaep.

2. Koopaunatanblk mHpeKTepae OYPHIITBLIH CHHYCBI, KOCHHYCBI, TaHTEHCI
JKOHE KOTaHTeHci Kauaaii Monaepai (on nemece Tepic) KaGbuinaiinn?

3. Kanpaii Gypblmitapaa CHHYCTbIH, KOCHHYCTBIH, TaHTEHCTIH JKOHE KO-
TAHTEHCTIH MAHCPi HOTe TeH Gomaan?

KATTBIFYJIAP:

A oeneeni
542. Kaiicbi6ip GyphIlThIH CHHYCBI HE KOCHHYCBI: a) —0,6: 2) 1; 6) 2; B) 7;
r) —1,25; ¥) 0,2 canbiHa TeH 601yb MyMKiH 6e?

543. o-upiH KaHaii aa Gip MoHiH/Ie MbIHA TEHIK Ayphic 6oa Ma:

a)sinu=T:a)cosa=%;6)sina=l~/i:n)cosa=ﬂ -2?

544. TaureHc neH KOTAHTCHCTIiH Kaiichibip Oypeimitarsl MoHi: a) 10-nau
apThIK; 9) —5-TeH Kii Gomysl Mymkin 6e?

545. Bipanik KeciHAiHi 2,5 CM eTilm ambill, KOOPAHHATANBIK LICHOEp ca-
aviaap. Orau o Gypy Gypeimtapeina cajikec kenetin B, Hykrenepin
6enrinenaep. Erep a: a) 50°; ) 155°; 6) —35°; B) —170° Gonca, sin a,
COS ¢, tg 0 KOHE Ctg ¢-HbIH JKYBIK MOH/CPiH TaObIHIAp.

546. Tepic OypbiThIH CHHYCBI OH caH Gosybl MymKin 6e? Erep mymkin
Gosica, oFaH MbIcajl KenTipinaep.

547. Erep: a) sin a = —%; 9) cos a = —%; 6)tga=-15B)ctg a= %

Gosica, KoopaAMHATaBIK MeHOepre o OypbilibiHa Caiikec KesleTiH
HYKTEJIEP/ cabiniap.

548. OpuekTiH MOHiIH TaGbIHaAD:
a) 2cos 60° — \/gsin 60° - tg 45°;
3) 6sin 60° — 2,/3 ctg 60° - cos 30°;
6) 4sin 45° - tg 30° - ctg 30° — cos 45°%;
B) tg 60° - ctg 30° — cos 180° + sin 90°.

549. 63-cyperri maiinanauein, erep o Oypsimb a) -30° 9) —45°%
6) —60°; B) 210°; r) 225°; ¥) 240°-ka TeH Gonca, sin a, cos a, tg a
JKOHE Ctg ¢-HBIH MAHJIEPiH TabbiHaap.
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£ \/5 - sin a; 6) ﬁcos a: B) sin a. 693. a) cos(a + ff) nemece sin (a + f)-
Hbl  TabbiHzap. 694. a) tg a 2) ftg a; 6) 2; B) 1.

Jo =42 ff g 15° <2 /3:

695. a) sin 15° = T4 s cos 15° =

f 36, 13
B

.698.a) — 85’9

3z
pekke Thicti exenin Giny ywin 7 < @ < =

ctg15° =2+ /3.697. . 0.— [ GypbIlIBI Kaii mn-

KoHe 21 < —ff < —'3257

TEHCI3AIKTEpPiHiH con xoHe OH GenikTepin KochiHAap. 699. a) 3sin a —

; Jtga—tg'e

—4sin’a; 2) 4cos’a — 3cos a; 6) #
1-3tg°e

PbIH KoAaHsl, ctg (45° — 3a) = tg (45° + 3a) GonaTbIHBIH aHBIKTAHAAP.

. 700. 2) Kenripy popmynana-

2 B —
5 Te kobeiirin, GipiHii ochIH-

naii keOeiTkimTi sin 45°Ka, an exiHmini cos 45°-Ka aIMacThIPBIHAAP.

701. TeraikTiH cox KoHE OH OomikTepin

Opi Kapaii eki OyYpBIITBIH KOCBIHIBICBIHBIH CHHYCBI (DOPMyJIachiH

KOJJIAaHBIHJIAD KOHE CHHYC (hYHKUMACBHIHBIH KacHETiH maiijanausin,

KOPBITBIH/IBI jkacanaap. 702. a) % nez;o) % f%, n€Z.705. bepinren

TEHIK [eH cos% = sin(% + /zi)-Hbl naiiganausim, sin (/Zi = 7) 0 6omna-
TBIHBIH aHbIKTarIap. 708. 57— L710.ctg 15° =2 + f 711.6) Zem = cos Z.
a
e By 1 5B
2@ 2@, 8 NS
cos* sm6 (712a)29)f6)4) 2.)lr)3,
1= lg
8
713. a) 2cos 50°; 9) 2sin 75°‘ 6) cos 40° + sin 40°; B) cos 18°. 714 a) cos 4a;

9) sin 4a; 6) cos 4a; B) Esm 12a; 1) 1; ¥) cos 6a. 715. a) — ;9)-0,28;

169

6) -37. B) 0.8 1) - 716. a) 0,5376; ~0,8432; a) ~0,92.

25 R Ty 81
718. a) —2sin a; 2) 1; 6) —1 — tg’a; B) sin 4a. 720. a) —7: ?) —L; Gepinren

TeHIIKTI KBagparTammap. 723. a) ——— 3 5 6) 2 — /3
f ‘/— £ =T & /; 2‘/— L

B) V2 - 1. 724. a)

284
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SeosghRsing, epHeriHix: a) tg a = 0,5; 0) a = 3z
35cos @ —3sina@ P I g = 4

Bonranarsl MoHiH Taby Kepek.

S-Mblican

Il emyi. Bemmextin aneiMbl MeH Oenimin cos o # 0O-re Gesmim,

3+2-1ga gm0 . 3+2:05
2= . . ajaMbi3. a o=, 0JIFAHA, OPHCKTIH MOHI
35-3-tga & B SEHRIH 35-3-05

=2 Gonasl.

3 . . Bk
9) a= ;" Gonrauza, OPHEKTIH MOHI =~ =

=2 Gomazibl
35-3-(-1) 13 ’

Kayabeola)2;o) 1%

6-mbican Koopannatansik wendepre B, HYKTENep KHBIHbIH

Gexrinen, sin a < —7,  WAPTBIH KAHAFATTAHBIPATEIH C-HBIH Bapibik

MOHJIEpiH XKa3y Kepek.

Y IMemyi. BC norachiHblH Oapiblk HYK-
Tesepi Gepinren MmapTThl KaHAaraTTaHIBIPabl
(64-cyper). by xarnaiina a Gypbiuibl — '2*317* -TeH
—%-xe neiiin esrepeni. byn nykrenepain opoip
27n caiiblH KaiiTamaHaTbIHBIH €CKEPE OTHIPbII,
GepijireH WapTThi KAHAFATTAHIBIPATBIH O-HBIH

Gapneik MoHzepin Obinaii kasyra Gomajbl:

2
64-cypem ae[—iJerr: 7§+27m]. MyHJarbl nE€Z.
- 4z
Meicansl, n = 1 Gonranza, 3 3- apaibiFbie, n = 2 Gonrania,
[IO:T llr] 8ﬂ 7«.
apasibiFbiH, 7 = —1 GosFan/a, | == ——5 | ApAbIFbIH alaMbi3.

Mynait apansikTap mekcis kon. Mojyi e Killi caniapMeH kasbliraH

BGapibIK [ 2K —*] apaiblKTapabl Obimaii GipikTipin xkasyra Gomamusi:

[ 2% 4, 27n; _T + 27'»1]
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ctg a = ; 635.0) 1 —sin a; B) ; ) tgba. 636. a) ﬁ -2;

sin @ + cos @

?) \/2 ;6) }1 . 639. a) = -0,32; 9) = 0,98. 640. 1700 km. 641. a) 0 xone 1;

9) —1 xone 0; 6) 0 xoHe 5; B) —1 xone 2. 642. a) sin a + cos a;

3) L .. . 643. a) I hez, ?) w + 2mn, n€EZ; 6) = voan,neZ;
cosa sina 2

B) 27 + 8an, n€Z. 646. 2) Tybip acTeinna Typran SenmeKTlH aJlbIMBI MCH
Geximin 1 + sin @ MeH 1 — sin a-ra keGeiitinaep. 647. a) 1:2) 1. 649. 1)
a) 0,48;2) 0,18: 2) 3. 650. a) 4 xoHe 5; 0) —3 xone —2; 0) 6 xoue 8; B) —1
skoHe 1. 651. a) 1: 9) 1. tg a = ctg(90° — &) GonaTbIHBIH chepiHﬂepA

652. a) sin’a * cos’a; ) 2tg’a. 654. a) 8; 9)7\/|0 6)— /6 655. %5 sin‘a +

+ cos*a = (sin’a + cos’a)’ — 2sin’a * cos’a = .... 656.a) x = 7n, /16260nralma
2;x= g + zn, n€Z 6onranna 1. 659. a) ctg a; 6) —tg” a. 660. r) —sin 20,
—sin 30°, tg 40°, tg 0°; ¥) cos 40°, —cos 40°, —tg 40°, tg 20°. 661. B) —

V3 1662.9)-0.5:9)-6:6) M gy 243 ‘/3 . 666. 6) 3;‘ s
'I*. 73" KoHe 4{“ ;— KoHE J’L . 7. 667. a) ]f’ 2) J/»; 6) Z
668. a) —-‘/—' 6) L 669. a) tg’ a; 2) cos a; 6) —ctg a; B) 2cos’ a.
672. /8 +8cos . 673. 1. 674. a) —tg x; 0) —cos x; 6) 1; B) 1. 675. a) —1;

243 T
3) —%. 27” - % 14 T GonaThiHbIH eckepingep; 6) 1o 'B) 1.676.a) 1,2;

i cos @ H
9) —1,25. 678. a) 1; 3) —1. 679. 1. 680. i con 681. 0) Texciz-

JUKTIH KacHeTiH naiiiasansinap: a + ;7 >2,2> /71' 684.8)-1:1) —\/3:

5) /3. 685. ) -1; 5) -é. 6) 7, 8) 1. 686. z‘f . 687. a) -'g; 3) %
3. 9 4-2 / 4. 9+4/2
688. a) 55 ) 15 689. @) Tt o) Yoot 6)

o 25ﬁ+ 48

5 (% + u) — IIT mupekrin 6ypeimbl. 691. a) 0; 9) cos a +
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Exi aitnslmansicol 6ap exi col3oiKmulK menoeyiuep sicyiecin weuty

{_V =kix+ b,
y=kx+bs.
a) 2 .
k =k, ) N,k =k
» b =b,
o/ x x x
(x3¥,) — bip wewini bap wewimi JeoK wekcis kon wewimi bap
4-cypem
JKATTBIFVIIAP
A oeneeni

1. Jlypsic TeHIiKTepAi KopceTiHaep:

a) /16 =+4; 6) (/47)' =16;
9) Y121 =11; B) /17 =2* =15.

2. Ecentenzep:
a) 36 - V49 - /1,44; 6) (4 YT)a+ T
/3, % L o
o)m+\/3g+\/12‘5'ﬁ, B) /145" = 24°.
3. Canjap/s! canbiCThIPBIHIAP:
a)Sﬂ JKOHE éﬁ: 6) 0,6/0.4 xone 0,8/0,2;
a)—3ﬁ msue—Zﬁ; B) %,/7.2 »(:;Hel 1,6:.

4

4. OpHeKTi bIKIAMIAHAAP:
a)(4+Va)4-Ya); 6) (Ym +/5) = (m+5);
9) (Vb + /e )b - /e); B) (n+10) — (10 — Y ).
5.y= Vx dynxuusceinbii rpapuri: a) A(-100; 10); a) B(100; —10)
HYKTeCiHeH oTe Me?
6. y= Vx dyuxuuscoinbiH rpadurin: a) y = 205 9) y = -2 Ty3yi kus ma?
T y= Jx ynxuuscoinbi rpadguriven: a) y = 0,9; 9) x = 0,64 Ty3yinin
KHBLIBICY HYKTEJICPIHiH KOOPAHHATAIAPBIH TaObIHAAP.






main-10.jpg
Tannama JIePEKTEPiHIH  CHIATTAMACHIH  3EPTTEICHAE  ONAPABIH
apu)METHKANbIK OpTaJaH aybITKYbIH, AFHH OepiireH umiamanzap MeH
apuMETHKANBIK OPTaHBIH aifbIpbIMIAApbiH KapacThipaasl. Kepcerinren
aiibIpsIM OH Hemece Tepic, Hemece 0 MoHIepiH KabbiIaiiIbl, COHIBIKTAH
oNap/ibiH apU(METHKAIBIK OPTa MaHbIHA KONTEICH MANIMETTEPIH Mia-
wbIpayblH Garanay YIIiH 0Cbl abIPBIMAAP/IBIH ©3iH eMeC, 0Tap/IbiH KBajl-
paTTaphIH NaiifanaHaabl.

Bepinzen wamanap men o1apobly apuipMemuKaibl opmacuinoiy 6ap-
QLK QUBIPHIMOAPBL KEAOPAMMAPbIHGIY APUBMEMUKATBIK Opmacsl Ouc-
nepcus den amanradwl (Wwamsipay aerenai 6inaipeni) xoue o (o — rpek
o Elx=x)

n
lamsipay cHnaTTamMachl MeH X, IepeKTepinin enmemaepi 6ipaeii Go-

anin6uinin curma Kiwi apni) aen GearineHesi:

Jybl YLIH AMCTIepCHsian kBaapat Ty6ip Tabausl. JncnepeHsinbIn KBaj-

pat Ty0ipi CTAHAAPTTHI AYBITKY J€M aTa.

7-CHIHBINTAFbI A1re0pa KypCbIHAH MAJIiMeTTep
Bymin kepcemxkiuwimi dapesicenep

AmuBIKTaMazaphl Kacuerrepi
d'=a-a-a-.-aneNn>l; @ ak=ak @ at=at
i e (@) =ar*, (aby =ar- b,
a'=a;a"=1,a#0; (%)" b,.,wuaarmu#O b#0,
a’"=ﬁ,neN.a#0. PEZkEZ

Kvickawa kobeumy opmynranapot
(a+ b)*=a* + 2ab + b* a—b*=(a+b)a-b)
(a—b)*=a*—2ab + b*
(a+b)*=a*+3a’h + 3ab* + b* @'+ b'=(a+b)a*—ab+ b
(a—b) =a* —3a’h + 3ab* - b’ @ — b= (a—b)(a* +ab + b))






main-13.jpg
1%

18.

19.

20.

21.

22,

23.

24.

25.

26.

a) Ayaassl 32 cM*-re TeH GonatelH TIKOYpHITH TeHOYHipai ymdy-
PBILI KATETIHIH Y3bIH/IBIFbIH TaOBIHAAP.

2) Cyiiip Gypsimsr 30°-ka, an ayaausr 50 cm?-re TeH pom6 KaGbip-
FACBIHBIH Y3bIH/IBIFbIH TaOBIHAAP.

Meina napabosanap/biH KaiiCbICBIHBIH TOOEC abciucca ociHe THICTi:

a)y=x-4 6)y=(x—4)%

) y=x>—4x; B)y=(x—4)*+3?
TlapaGona Tebecinin KoopaHHaTanapbiH TabbIHAApP:
a)y=x*—4x+38; dy=-x*+6x+7.

ApryMeHTTiH KaH/1aii MoHiH/e (yHKLMIAPABIH MOH/ACP] TeH Homab!:
a)y=Tx*—5x+ 6 xoHe y=—4x + 5+ Tx%

9) y=x+ 6x + 2 koHe y = 2x? + 4x + 3?

5. a, o-cypertepiiH  KaiichIChIHAA

‘F < 3 TeHcisAirinin wemimaep xu- q)

biHbI Geiinenenren? w
= x

TencisaikTi meminaep: 2)

a) /y' <8; 2y =4 M
X-TiH KaHJail MoHjepiHze TeHCi3miK -3 3 x
Jypeic Gomabl: S-cypem

a) (5x—-2)*<0; 9)(5x—-2)*>0?
TenciszaikTi memrinep:

a)x’-920; 6)

1 ’
G-y %

3
a-o =%

6-cyperte y = x? — 4x + 3 pyHkumscs rpaduri-
HIH cbI30achl GeifHeneHreH.

a)x’—4x+3<0; )x*—4x+3>0
TEHCI3AIriHiH memiMin Kaspinaap.

2)x*-8<0; B)

TencisaikTi mweminep:
a)x*-3x-4<0; 6) x>+ 6x+9>0;
Yx*+x-6>0; B)x*—4x+4<0.

6-cypem
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2 “) yuris cos a + > 2 TeHCI3AIriHiKg

T
588. Kes kenren (16(* ety
Z 2 cos a

aKHKaT GONATHIHBIH JJIeACHICD.

589. Illekci3 kemiMeni reOMETPHSAIBIK MPOTPECCHAHBIH KOCBIHIbICHIH

TabbInaap:
Ycost-+cost -+ oot 4 - Hipl fippdE pg AT .
a)l cos3 +cos? 3+ cos’ 3 e B)I1 ‘ge tgh e tghe g
i T pogi? s T —oto -+ otod T oo
9)1 sin o sin® o —sin' -+ B) 1 clg3 clg‘3 ctg
C oeneeiti

590. Bapasik mn < a < % + 7n yiin, MyHaaFsl n€Z, \/@ a+ ctgE a+2=

=1tg a + ctg o TeHAIriHiH aKuKaT 60/1aTBIHBIH dNCIACHAEP.

591. OpHekTiH eH yiKkeH koHe eH Kimi mamzepi Gap Gosca, omapbi

TabbiHAap:
a)sina - cosa-tga; 6) tg a - ctg a — sin’(~a);
9) ctg(—a) - sin a * cos(—a); B) cos’a — tg(~a) - ctg(-a).

= : 1
592. a- H, QHaepinae: a) ——— 3 9
o-HbIH KaHJail MoHIepinje: a) g )

ﬁ; 6)tg (a + g),

T L G s
B)ctg (@ — ) epuerinin MarbiHackl Gosnmaiizbi?

593. Ke3 KkeireH HaKThl X CaHbl ymiis: a) sin®x — 5sin x + 4 > 0;
9) cos*x — 6cos’x + 5 > 0 TeHCi3AiriHiH akukar GOJATBIHBIH
Janenjienaep.

KbI3BIKThBI ECEIITEP.

©OpHeKTI bIKIIaMAaH1ap:
( ]—sina_\/]+sin(1)(\/l—cosa_\/I+cosa>
1+sin e 1=sine 1+ cos a l=cosa )’

MyHJIaFbl ¢ — Cyitip Gypbim.
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10.
11.

12.

13.

14.

15.

16.

Ty6ipnepi GonmaiiTein TeHACY I KOpceTiHaep:

a)3x2=-27; 6)(x+2)*=0; r)(x-3)+4=0;
9)x*+9=0; B)Sx-x=0; F)x*+x+2=0.
Tenzneyai wentinaep:

a) 2x* = 5x; 6) 0,49 —x*=0;

2)032=75v B 21:"': _25=0.

2-3/3 canbi x* — 4x — 23 = 0 Teweyinin TyGipi Gona Ma, TeKcepiriep.
Tenneyain Ty6ipin Tabbiaap:

a)x*—5x-24=0; 6)0,5x>+2x+2=0;

9)x*—13x+42=0; B) 0,1x* - 0,6x + 0,9 = 0.

Buer Teopemachin naiifanaHein, Teniaey TYGIpaepiHiH KOCHIHIBICH
MeH KobeiTinicin Ka3pnaap:

a)x*—-9x-10=0; 6) 5x?+5x—10=0;

)X+ 12x+7=0; B) 2x* — 16x +30=0.

X%+ bx + 35 ymmymecinin TyGipaepinin 6ipi —7-re Ten. Onbin 6acka
TyOipin, b kodpdumueHTiH Taybin, ymMyieHi keOeifTkimTepre
KiKTEHIep.

X-TiH KaHJail MOHAEPIH/JC OPHEK HOJIIe TCH:

(x=7D(x+3). X = 5x.
DT RIS T
(x+2)(x—1). X+ 4x,
) 3x i B 6"

a) KeGeiirinaici 240-xa Ten Gonatein Tizbekrec eki HaTypan can Gap
Ma, COHBI 3ePTTCH/IEP.

9) Kochinapice! 14-ke, ajl KBaApaTTapbiHbIH KOCBIHABICH 106-Fa TeH
GonatbiH eKi can/bl TabbIHAAP.

a) ®yr6on amaHbiHbiH ayganbl 6000 Mm’-re TeH. Erep anaHHbiH
Y3bIH/IbIFBI eHiHeH 40 M-re apThiK 6071Ca, OHBIH TEPUMETPiH TabbIHAAP.
) Erep TikGypbimThl ymbypsiinTeiH ayaanb 96 cM*-re TeH, an 6ip ka-
TeTi exiHmiciHen 4 cM-re apThik Gosica, yumOyphii KabbIpranapbiHbIH
Y3BIH/IBIKTApbIH TaObIHAAP.
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581. OpHeKTiH eH YJIKEH jKOHe ¢H Killi MoH/IepiH TabbIHaap:
a) 2cos a; 6) 3 +cos a; r) sina + 1;
9)sina—1; B) 4 — 2sin a; F) —Scos a + 2.

3z
2

582.3)772;‘5/150:9)05/15%:6) Sﬂs%ﬁonca,cosﬂ=g

TEHJIIriH f-HbIH Kanaail MOH/epi KaHaFaTTaHAbIPa/bl?

583.a) m< < 25 0) & < f<27;6) w < f< 0 Gomea, sin = -

L
2
TEHJIIriH f-HbIH KaHaail MOH/Iepi KaHaFaTTaHIbIpa/abi?

584. Koopaunatansik wenbepre B~ HykTenaep sKublHbH Gearizen:

) 2 2
a) sina =— ':6)smusfé;n)cosa> 5 wap-

ThIH KaHAFATTaH/bIPATBIH ¢-HBIH OapiIbIK MOH/ICPiH JKa3bIHAAP.

585. 66-cyperreri Gipnik menGepae Gapibik HykTenepi: a) tg a < 1
o) ctg & < /3 WapTHIH KAHAFATTAHAIPATEIH AOFAIAP GEATiICHTEH.
Kepcerinren mapt opblHAATATBIHAANH ¢-HBIH OapiblK MOHJEpIH
JKasbIHIAp.

I
2
66-cypem

e I+ctge tga+1
586. Tene-TeHaikTi KoneACHACD: STORG . BET

l—ctgae tga—1"
587. OpuexTi bIKIaMIaHAap:
tgatsi > 2
a)l+cosa— %: 9) (tg a + ctg a)’ — (tg a — ctg a)’.

168






main-289.jpg
877.= 0,15. Bepinren GecOypsim nen mbkkan 6ecOypsinn ykcac Gonran-
JIBIKTAH, OJNApABIH ayJaHJapbiHbIH KaThIHACKI KaObIpranapbl KBapar-
TaphIHbIH KaTblHachiHa TeH. KocuHycTap TeopemachiH MaiianaHsin,

— o
KaTbIHACTBIH : s COS;EO ~ 0,15 GonareiHbIHA KO3 KeTKiziHaep. 878. 0,5.
cos

879.a)0.4;9)ﬁ 880. ~. 881.~27 %. 882. ——. 883.a)~0,14;0) = 0,07.

= 0,000009. 885. 7. 886. a) 0,25; 2) E' 887. ®apusaubin.

~0,00002. 889. 0,25. 890. 0,2. bapasik HoTike 5! = 120, Konaii-
8Cin
Cin

4Ce _ 5
Cn 21°

aeicel 3! - 2! - 2 =24, 891. = (0,11. 892. 1A) a xaone 2. 2A) 0,25.

3A) % 4B)= 76 %.5C) 893. a) 0,8 xone —1,25; 2) -0,75 xone

II;A 894. 0.5. 895. a) Paunonan cau; 2) uppaumonain can. 896. a) ﬁ

0,1225; 3) 3b + 2, —4,5; 6) ”‘jr”b :8) —%, _0,75. 897. a) 20 per;
a) m < n. 898. a) 3,5 kr; 2) xerexni. 899. 2 nemece 8. 900. a), 2) apbip

KOCBUIFBIIITHI 2-HiH Jopexeci TypiHe KeaTipin, oprak keGeiTkimTi xkaKina
CBIPTBIHA LIBIFApbIHAAp; 6) TisbekTec yim CaHHbIH (n— 1) n(n+1) Keﬁcﬁ-

TiHAiciHiH 3-ke GeneTiHin eckepinaep. 902.2\) 7 o) ==.903. a) a%; 9)

904. a) i;si’;a)ﬂ-xﬁ;s) - ‘/2
2+4/2
2

.5)4 +1 . 905. 45. 906.

JKIHE . 907. 3. 908. 4,5. 909. a) —;*; 9) 2: 6) Z%A 910. a) 9,25;

2) 0.06. 911. —x(x* — 1). 912. a) 20; 2) 20 %. 913. 48, 80, 12, 12. 914. %

Op6ip KOCHUIFBILITEI €Ki GOIIEKTIH aiibIPbIMbI TYPIH/IC JKa3bIH/IAP, MbICa-

b, 8—71—5 = ;lz = % 915.100,/11 . KyO6Tap/ibiH KOCBIH/IBICHIH X TIEH y-TiH

KOCBIH/IBICHI MEH KoOeHTiHaici apKbuibl opuekTenaep. 916. TencizaikTin
con koHe OH GenikTepin kBajparranaap. 918. 50 %. 919. 25. 920. 63.

921. a) (—0; -9,6); 2) [4—3; +oo). 922. a) 0,4; 2) -2; 6) 3. 923. a) (—o0; -3];
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36.

37.

38.

39.

40.

41.

42.

Tenzeynep Kyiiecin menrinuep:

a) {o,s.r =03y=06, 8) {o.(s )x=0,(3)y=0.,6).

0.2x— 0,5y =08 0,(2)x=0,3)y=0,8).
ABTOKApBIC JKOJbl y3bIHABIKTapE 60 kM, 120 kM, 170 kM, 85 kM,
80 kM skane 55 kM GonaThiH 6 Ke3eHHEH Typaabl. OChl Ke3eHACPIiH Op-
Talia y3bIH/ABIFEI MEH TAaHAaMa JePeKTePiHiH CTaHIapPTThl aybITKYbIH
TabbIHaap.

KommsioTepae Tepren MoTiHAl Tekcepy GapbichiHAa aBTOP KaTenepai
Gaiikazsl. Berrep/eri kaTenepin caubl kectesie Gepinren.

berrin vomipi | 1 213|456 7|8[]9]10

Karesnep canbl | 0 1 0 2 1 2 4 3 0 1

Ocbl TaHJaMa JICPEKTEPIHIH CTAHAAPTTHI AYBITKYBI 1-1€H apThIK eMec
JIereH TY)KBIPBIM aKHKAT 11a?

T'paduri: a) 7-cyperre; o) 8-cyperTe KecKiHAeATeH KBAAPATTHIK QYHK-
wisiHbl popmysiameH Gepingep.

7-cypem 8-cypem

Erep TikGypeimtel ymoypeimthin 6ip kareri 6 cm-re, an Gacka
KATCTiHiH HIIOTEHY3a/1aFbl MPOCKLMACHI 5 cM-Te TeH Gosica, runoTe-
HY3aHBIH Y3bIHBIFBIH TaObIHaP.

TikOypeimTel ymOypeimika imTeil chi3biirad meHOEpAin kaHacy
HYKTECi rHnoTeHy3ansl 4 cM xkoHe 6 cM Kecinainepre Generin osca,
YHmOYphIITLIH KaTeTTepin TabbiHaap.

Exi xpan Gipirin, 6Gapxkanbi 2 cararra Tuen Gitipai. Erep ocsl skymbic-
Thl JKeKe ©3i opblHJay YuliH oxapiabiH Gipi ekinwicine kaparania
3 carat apThIK JKyMcaiiThiH Golica, ap KpaH xeKe KyMbic icten, Gap-
JKaHbl Hellle cararTa Tien Gitipep eai?
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27. x-TiH Kanjgail MOHAepiHze: a) \/ (5=x)(5+x); 2) \/ (x—3)(3—x)
opHeriHiy MarpiHace! 6ap Gonaab?

B oenzeni

X R / < +1 Sy P
28. a) % = / 2) xli +1= ‘/J\f TeHJiri Tene-Tenaik 6oma ma?

29. OpHEKTEp/liH  MOHJIEPiH  CANBICTBIPbIHIAP: (2‘/3+ \/;7) JKOHE

(i-J%)
30. (V29 — /17) xome (/34 — V21) OPHCKTEPIHIH JKYBIK MOHJIEPiH

KY3AIK ynecke JeiiHri JoIiKneH ecenTen, onapablH MOHICPiH ca-
JIBICTBIPBIHAAP.

31. OpHekTin MaHiH TabbiHAapP:
a) /2 -/8Y + (V8-3); 6)(/9-4/2 +/9+4/2 )
\/§+1*\/§—1):_ T N
V5 s 2+ f V3+4/5  3-ys7
32. OpHekTi BIKIIAMAAHAAP: ) \/ iz +l ?) \/( b +1 ) 1
33. Tenmeyni wenrinziep:

% . 2 _ x ) = 10:
a) Y TR B) x2—3(/x) =10;
3) ‘iZ_ =~_1‘7: Nx*-10x2+9=0;

o)x-—Bf

34.a)a>0,b>0,¢<0;2)a<0,b<0,c>0 Gonranga, ax’ +
+ bx + ¢ = 0 kBagpar Tenaeyi Tybipaepinin Tanbamapel HemiKTCH
ApTYpi G0IAaTHIHBIH 3epPTTeN, TYCiHAIpinaep.

F)2x—-1)'-2x-1)*=12.

35. Meina Gopmysnamen Gepinren QyHKUMSAHBIH MOHJCP JKUBIHBIH KOp-

cetinzep:
a)y= %.\'3—3: 6)y=(x-3)+5;
) y=-3x2+4; B)y=—(x—4y-2.
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opHeriHiH 7-re GoniHeTiHiH J12/1e/1ereH1e OHbl MbIHA TYpre KelTipinaep:
36 - 6%~ ‘+I—(35+1)6-‘ 4 1=....509.2)+/5;0)3 +2/2.510.300.
511. 22m mertp. 512. I 513.+,/3.515.4 - 4> 4 -3+ 4-2>3 - 3k+
+2 - 2" GonatsiHbiH eckepinzep. 516. [Tudarop reopemachis KoIAaHbIHAAD,

apu(METHKAIBIK MPOrPECCHAHBIH  AHBIPHIMBIH  YIIOYPBINTHIH  Kinni
atb=e

KaObIPFAChl apKbUIBI OPHEKTEN, OHBI F = - 5 © pamyceiven

_ 9 0. o _
canbicThIpbiHaap. 517. 30— 3Q =y .519.a) 810°; 9) 1200°. 520. a) I car
— 150 = s o 7f — 60° o) 2% — 790
=15° = .a)lpyMﬁ 16 11,25%..521..a) = 60°; 3) '*5"—72A
522.2) g =30°0) 4, = 45°523.2)90° = —’?.54u = 2“ .36° = Z10)36° =
= g JKQHe TeH eki Oypeim: 72° = 2? Hemece 90" = % JKOHE TeH eKi
Gypau: 45° = 2:.6) 80° = 4X, 100° = 3. 524.6) 210° = % 205° =

S/L 554

,270° = 3. 300° = 2 8) 1100° = 2, 1440° = 87, 3330° = 325,

7380° =41x. 525. B)2=114°,-3=-171°. 526. 6)1V: ) I. 527. a) AKuKat;
2) oK. 528. 6) —1740° = -360° - 4 + (-300°) — I mupexTiH OypbIIbL.

529.1) 1% - %~ on+(-1Z)-

. 534, a) g + 2@n xoHe

57‘— — [T wupekTin GyphilibL; ¥) — 12

11 wnpekTin 6¥pbuu|>| 533. a) 4"; 2) 9“

2
3

+ 27n,nEZ; 6) -% + 7tn, n€Z. 535. - E Hemece 7, Hemece 0. 536. 6 ce-

_lix
6 5

539. 6) —4; B) 6onmaiiasl. 540. a) 87 pan/cex; o) 4,87 m/cek. 541. B) i +

+2mm<p< Sl + 2an, n€Z. 542. a), 9), ¥) — MyMKiH; 6), B), I') — KOK.

kyHara. 538. a) f = i + 2mn, n€EZ nemece ff = + 2an, neZ.

545. B) sin (— 170° ~-0,2, cos (-170°)=-0.9, t},( 170°)= 0,2, ctg( 170°) =
~ 4.5. 546. Mymkin, mpicansl, sin (-210°) = -2—. 548. a) —*2‘: ?) 2/:’»:
6) ],5\/5: B) 5. 551.2) 0;0) 0; 6) /3 ; B) 1. 555. 6) I nemece III; B) 11 He-

mece IV, 556. 6) cos 310° - sin 115° > 0. 557. 50-cyperTi naiiganansinaap.
558. o cyitip Oypbim ekeHin eckepe oTbIpbin, Gepinren Gypbim Kaii wmu-
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524.

525.

526.

527.

528.

529.

530.

531.

532.

Ipanycnen Gepinren Gypy OyphILIBIHBIH PaJHaHIBIK ONIIEMiH Ta-

Gbinzap:
a) 18°,27°, 30°, 45°, 60°; 6) 210°, 225°, 270°, 300°;
) 90°, 120°, 135°, 150°; B) 1100°, 1440°, 3330°, 7380°.

Paguanmen Gepinren Oypy OypbIIIBIHBIH TIPAgyCThIK OJIIEMiH
TabbInaap:

)& & 2% 3%, 6)-m, X, -2y E.
372 3 *18°76™ 36°
3r 7 A4m B - —

)= 120 g I 8) 2;-3;2,5;=15.

Erep: a) f = -94° 2) f = 110° 6) f = 680° B) f = —1040°%
r) f=2900°; ) f=-3750° Goica, f Oypbimbl Kaii WHPEeKKe THICTI?
Erep: a) 180° < f < 270° 6osca, ouaa f Il mupektin Gypbiuibl;
) A 111 mmpextin Oypuimb Gonca, onna 180° < < 270° GonaTbinb
akukar na?

Bipnik menbepre: a) 315°; 2) 930°; 6) —1740°; B) —2025°-ka TeH 6o-
nathin f Oypy Oypeilbina caiikec kenetin B, nykrecin Genrinenaep.

St ., 137 , _19m

1z, B) — ) F) ail WHPEKTi
30 I e N P H

2) =5y 3 226915,

Oyphilbl GONIATHIHBIH AHBIKTAHIAP.

3z,
4t

B) -—-73‘: Gosca, onna B, nykrecin Gipiik mendepre Genrinern, oHbH

Erep f OypbllIBIHBI PAAHAH/IBIK ©JIIeMi: a) Z: d) 567‘—; 6)

X, MCH y;, KOOD/IMHATAIAPbIH HOJIMCH CAJIBICTHIPBIHIAP.

Kecreni TonTeIphIN, OHMa Kepcerinrew OypeimiTapra caiikec Ke-
NeTiH HYKTeaep/i KoopauHaTankik menbepre (paauycs 3 cm) 6en-
rizenaep:

0° 45° | 60° | 90° 150° | 180°
2z | 3z
3 4

0

EE]

531-ecente kepcerinren Oypwimtapaan 180°-ka apTeik Gonarbin
GyphIUTAPAbIH TPALyCThIK JKOHE paJHAHBIK ejuemiepi coiikec
KEJICTiH KeCTeHi Kypbi, COl HYKTesep/ii KOOpAHHATAIbIK meHbepre
Genrinenep.
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50) 24:31 .314.a,,,=6059.315. ) —1; —4;—7;-10;-13; B) 1; 8; 27; 64; 125.

2020

316.2) D= {1;2; 3; 4}, E = {3; 9; 27; 81}; o) D = {1; 2; 3; 4; 5; 6},

E= {—? ?} 317. a) 32-cyperre; 2) 33-cyperre. 318. a) (a,) xoue (£);
9) (b,) wome (d,). 319. a,= —43 b= 4% ¢, = (-5); d, = (&)

320. a) 6 myme; 9) 18 mymie. 321. 8) -3; 9; -27; 81; -243. Bepinren 6apibik
TisbekTep mekteycis. 322. a) 2; 4; -2; 6; -8; 14. 323. 9) a,, = 19;
B)a, ,=2k—1.324.a)n=5;8)n=19.325.a) 12;9) 2; 6) 4; B) 1 xkome 3.
326. a) xoHe 6) — 6onmaiiasl; 9) Gonansl, n = 10; B) n = 28. 327.6) -2; 1:
=15 0; =15 —1; B) 1; 2; 2; 4; 8; 32. 328. a) x, = 3 + 5(n — 1); 3) y,= 50 —
—9(n — 1). 329. a) n > 21 Gonranna, n€N; 2) n > 7 Gonrauna, nEN.

330. a) 8-nemipzen Gacran: o) 6-nemipaen Gacran. 331. a)a, , ,—a,> 0;
3) bn +1
333. o) Bepinren TenmikTi ponengey yuid a

— b, < 0 Gonateinbn anbikranaap. 332. a) ¢, = 2n + 13;9) ¢ = 2"~ .3

MeH a,  ~Ti a, MeH

@, ., apKbUIbl OPHEKTEHJEP. 334 a) a,= 3n; 9) b = 6n; 6) c,= 6n - 3.
b=

335.a) bap: 9) [7I = %; b= 6) kemimeni Tlxﬁcx

i mx. 10H§ ™ 10,;.
Gonaner. 338. Bapnbiret 45 myme. 339. a = 10n — 2. 340. a) W-re;
9) n > 201 Gonranaa, nEN. 342. n = 1 GonraHa TYKBIPHIMHBIH AYyPbIC
GonaThIH/BIFbI aHBIKTaNIMaraH. 343. DopMyaHblH JAYPHICTBIFBIH JI0MC-
jerenjie skoHe n = k + 1 Gonranaa Gepinren pekyppentti Gopmyia MeH
OHBIH 1 = k Gonranza aypeic 60aabl Aeren Gomkam/bl maiiananbHAAp.
344.5 =S, +c,  Gonatbiubin eckepinep. 348. TyxbIpbIMHBIH 71 = k + |
Gosnranaa akukat GonaThIHBIH Janesjiey Kepek, on yuwid Gepinren
opHeKTeri n-HiH opHbiHA (k + 1)-mi Ko¥fbim, KaKmagapiasl Aamibif,

2 3
KOCBUIFBIIITAP/bI €Ki TOMKA JKUHAKTay Kepek. bipinmici (-2— + AT + !‘3‘)
Gosmkay GoifbIHIIA HATYPA CaH, eKiHmIici (-é— + -;— + -;— +k*+ k) HaTypain

can Gonansl. 349. a), o) — 14-rapMakThiH |-MbIcabl CHAKTHI; 6) n =k + 1
GosrFan/1a TYKbIPBIMHBIH AKHKAT 60J1aThIHBIH J19JICI1ICY YIIIiH XKaKiamap bl
albin, KOCHUIFbILITapAb! Obiail Tontanaap: (k* + Sk) + 3k(k + 1) + 6, con-
na Gipinimi Ton GoykaybiMbI3 GoiibiHIna 6-Fa Geninesi, exinmici — 3 nen
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CYPAKTAP.

1. Bypy Gypuiuist aerenimis ne?
2. 1 paanan Gypeim aerenimis ne?

3. 180° Gypeiun Hewe paananra TeH?
4. | paguaHHBIH KYBIK MOHI HElle rpagycka Ten?

JKATTBIFYJIAP:

A oeneeni i
519. a) JlonranakTbiH chiM 11abarbl carat Tiji GarbITBIMEH ZZ aifHanBIM

520.

521.

522.

523.

acazibl. JJOHFanakThiH ChIM mabarbl Kanaai Oypeii Chi3ib?
2) CombiH/Bl Oypan anFania KiITTi carar Tini GarbiThiHa Kapchl

3;7 aitnanbivra Gypaast. Bypy GypbliibiH rpaaycrneH epHEKTeHAEP.

a) AcmaH JIeHEICPiHiH OPHBIH aHbIKTAy YIIiH
acTpoHoMusAa OypeimTel enuey Gipmiri —

. 1 e
weHGepain 24 Geutirine TeH GonaThiH caraT

KongaubiIajabl. 1 carat OypbllmThl rpagycreH
JKIHE PaIMaHMEH OPHEKTEHIEP.
2) Keiibip Tenis TycOarnapnapeiiia menbep

pymGrapra Geninren. Pym6 — menGepain 317

Gouiri. 1 pym6 pagnanMeH xkoHe rpajsycricH He- Tycéazdap
mere Tex?
27, 3%

a) 359 55 6) %; B) %T OypoitubiHa chibaiinac OypeIITEIH
PaJiMaH/IBIK JKAHE rPaJyCThIK oJeMin TabbIHIap.

AABC-na £C = % Erep 4 Gypsiws: a) §1 2) i; 0) E; B) %:
%T‘: ) {‘7 Oypseiibina TeH Gosica, B GYphILIBIHBIH PaJHaH/IBIK
JKOHE IPajlyCThIK OleMin TabbiHaap.

r)

a) Cyiiip GypelmTapblHbiH KaThiHackl 3 : 2 GOMaThIH TIKOYPHILITHI
YmGYphIITEIH; 9) €Ki OypbillbIHBIH KaThiHachl 1 : 2 GonaThiH TCH-
Gyitipsi ymOypeimThin; 6) exi OypbiibiHbIH KaThiHACK 5 : 4 GonaThiH
TeHOyitipai Tpaneius GyphITapbIHBIH IPAyCTBIK KIHE PaHaH/IbIK
osieMin TabbIHAAp.
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250. a) 23% = 529; 0) 4* = 256. 251. 10. 252. 35. 253. 190. 254. 45. 255. a),
9) — akukar. 257. a) 995; 2) 312; 6) 16; B) 32. 258. 3. 259. n = 2 Gonranza.
n-HiH MYMKiH OOJaThIH Kail MOHIHAC TEHIIKTIH aKMKAT OONATBIHBIH
anbpIKTanaap. 260. a) 66; ) 220. 261. 21. 262. 8 145 060. 263. 15. 264. a) 4;
2) 3. 265. 28.266. a) n > 2, nEN; 2) 9; 6) 9; B) 2; k-HbIH MYMKiH GonaThIH
MOH/IEpPiH aHBIKTAm, Ak-HbIH Kaii MOHiHAe TeHAIKTIH aKMKaT GOJAaTbIHBIH
aHbIKTaHAap. 267. a) D = {2;3; 4}, E= {1;3;4};0) D= {2; 3}, E= {1}.
268. a) ne{5; 6; 7}; a) 4; n-HiH MYMKiH OonaThiH Kail MOHJepiHae

P =i ’
TEHCI3AIKTIH aKHKAT GOJIaTBIHBIH aHBIKTaHAap. 269. ”7 — TaK 2 yliH

—2 —sKyn n ywin. 270.8.271.n=6,k=3.C}, = % thop-

n
KoHE
2 n—

MyJIachiH %koHe (aKTOpPHas YFBIMBIH Naii 1a1aHbII, TEHACYICPIH OH XKaFbl
MeH con skak Oemikrepin Oipaeii kebeiitkimrepre OGeumin, omapbl
bIKmamaangap. 272, 2) 1 — 7b + 21b* — 350 + 36b* — 21b° +
+7b°—b'. 273. ) 70; 9) 35.274. a) (x + 2)%;9) 3 —»)*. 275.a) 11;0) k+ 1.
276. 36. 277. 10-ws1. 278. a) 2'° = 1024; 5) 2048. 279. a) 26-wsl; 9) 51-wi
Hemece 52-mii. 280. a) 4-wi; 9) 3-wi. 281. a), 2) — akukar. 282. a) = 1,05;
) = 096; 6) = 127; 8) = 0,70. 283. 64. 284. 2 < (1+ ;—)‘ <3
285. a) 145,/5 + 2292 2) 208 — 120,/3. 286. a) 354", 2) 220a™;
6) Clo0a®'*h?. 287. a) 70; o) 12. 288. Akuxar. 289. Bomaasl, a) n = 6
Goaranaa; ) n = 10 Gonranza. 290. Bap Gomansl, n=7.291.97+ 107 < 117,
((10 = 1)+ 107) — (10 + 1) aiibIpbIMbIHBIH TaHOACKIH AHBIKTAY YUIiH
(a + b)” GunoMbl KikTenyin naigamansinaap. 292. (1 + 1) xkikreayinin
GacTanKel Yl MYIICCIHIH KOCBIH/BICHIH i;— OpHEriMeH CaTbICTHIPBIHAAP.
293. Bukropmen koHe Tapacnen. 294. 18. 295. a), o) — akukat emec; 6),
B) — akukat. 296. 1332. 297. Ecentin wenryinje: a) Tepy, 9) OpHalacThipy
+ +
lzi: 9)5;6)n+1;8) w
n
299. 126. 300. 252. 301. 16. 302. 14. 303. 22. 304. a) = 1995; 5) 1926 *.
305. a) 49; 0) 42. 306. a) 9 Hemece 10; ) 5; 6) 8.307.5,/5.308. a) n + 1;
2) 49. 309. bea canbin (100a + 105 + ¢) - 10 — 9994 Typine keatipinaep.

310. 12. 311. a) 6 xane 15; 9) 13. 312. 1A) 35; 2A) Gip; 3A) 95 040; 4B) 12;

KOJIaHbLIa bl a) 66; 2) 132. 298. a)
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C oeneenti

539. 8= % + 2zn, MyHaarsl n€Z 6oica, f Gypbiubl: a) —5;; 2) ]’:ﬁ:
23m . 4 o = s =
6) — 3 B) 3 ke TeH GonarbiHaail n-HiH MOHIH (erep Gap Gosca)
TabbIHAap.

540. Pamuycer 0,6 M GonaThin aucki MuHYThIHA 240 alfHasbIM jKacaiibl.
a) OHbIH OYPBILITBIK KbUIIAMIBIFbI (0-Hbl PAJHAH CEKYH/INEH;

9) mucki menOepingeri HYKTEHIH Chbi-
3BIKTBIK JKBULIAMBIFBIH METP CEKYHJI-
nen Tabeiaap. 6) llenbep uenrtpinen
7 KaWIbIKTBIKTAFbl HYKTCHIH ChI3BIKTBIK
HKBUIIAM/IBIFBL (7-T€ TeH 0OJIaThIHbIH
JReIACHAEP.

Koopaunatansik menbepre 0, L;‘ é()z

KOHE ~§ Oypy OypblTapbiHa TEH

GonareiHaii, coiikecinume, 4, B, C, D
55-cypem HykTenepi 6enrinenren (55-cyper).

a) AB; 2) DA; 6) BC; B) CD noranapsi-
HBIH KilliCiHiH HyKTeaepiHe coiikec keneTiH £ GypslTapbi KaHa-
FATTAH/BIPATBIH KOC TEHCI3/1iK Ka3bIHap.

KbI3bIKThI ECENTEP.

1) Mexauukaibik carar Typa 3-Ti kepcetin Typ. Bip Toymik nex xapThi
caraTTaH Keilin carar Tinjaepi Kanaait Gypoi skacaiias?
x>0 Gonraupa, 1.
2) y(x) = {x=0 Gonranna, 0, (QYHKUHACHIHBIH MaTEeMaTHKAJAaFbl ap-
x <0 Gomranua, —1
Haifpl Genrineyi: y(x) = sign x («CHTHYM HKC» Jem OKbLIAJbl, JaThIHIIA
signum — Tanba, 6enri). x-TiH Kanjai Monjepinae sin x = sign x TeHairi
akukaT 60s1a/1b1?
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367. a) —-10; 9) -31; 6) 7,5 — 3,5k. 368. a) x = 5n — 4; 2) x, = 29 — 4n;
6) x,= —2n - 2; B) X, = 6 — 5n. 369. a) Bomaiizei; 9) Gonaasl. 370. a) 11;

9) 26. 371. a) —54; 2) —27. 372. a) 0; 2) —12; 6) 9 — 1,5k; B) —1,5k.

S B 5 4
373.6) a, = 6§, a,=16,a = 3" + 3 374. a) bonansl, a, = -3n +8;
9) oK. 376. 8. 377. a) :koue d) — xeri. 378. —1; 0; 1; 2. 379. 6. 382. 2 He-
mece 14.383. a) 147:9) ~18.384.a) ¢, = 0, d =2 memece a,= 12,d = -2;

9) a,=-9,d=5muemece a,= 1,d=-5.385.4 cm, 5 cm, 6 cM Hemece 3 cm,
Scm, 7em. 387.a,=3.388.a) n =12, m = 30;9) n = 71#, m= 43%A

389. 135 nemece 630. 390. a) 3d, 4d, 5d, mynnarst dER xone d > 0;
9) 50 m/mun?. 391. a) d = 1 Gonranna; 9) d = —7,5 Gonranza. 392. a) 100;
3) 140; 6) 76, a + a, = a;+ a, GonarbiHbH eckepinzep; B) 145.
393. a) a,= 36, d = -7. 394. a) 10; 9) 120. 395. 5) a,= 6,75, a, ;= 0,75.

396.a)n=4,d= —l;*; B)n=17,a,=2.397.735. 398. 575. 399. n = 10,

atas
2

402. 156. 403. 20 cm. 404. a) S, = n% 2) S, = n(n + 1). 405. Conaii.
406. a) Bonmaiias; 9) 6onaasl, n = 36 Gonrauaa. 407. 204. 408. a) 50;
2)-80.409.a) 55;0) 1.410.25.411.28. Yubypsim Hemece TikTopTOyphii
TYpiHJE OPHANACTBIPBUIFAH IIAPIAP CAHBl TCH CKCHIH eCKepe OTHIPHII,
Teraey KypbiHuap. 412. 325. Ksajaparrapibi albipeiMbl (pOpMyJIachin

=a,, Gonatbinbin eckepitaep. 400. a) 3750; 5) 2295. 401. 1300 ra.

S 1 ks
naiifanausitap. 413. ¢, = 1 - ) ame d = 2 Gonranzna Gomansi. Kanjait
2a,+d(n—1)

2 d
THKAJIBIK POTPECCHAHBIH aFALIKBI 7 MYLUECiHIH GopMmynackH S, = Enz +

Karfaiigan’—1= n GonaTeiHbiH aHbIKTaH1ap. 414. Apudme-

+ (a, = %)n Typine kentipinzaep. 415. a) a, = -3,d = 10;9) a, = %, d= —é—A
416. a) XZ;] n = x — | GonaThlHBIH aHBIKTAHAAp; ) w.
ne[10; 17]. 419. a), 6), B) — Gonaznpl. 420. a) KoHE B) — reOMETPUSIIBIK

nporpeccus; 9) xkone 6) — apudmernkanbik nporpeccus. 421. 9) b =

e

~16v2 (-] L b=4/2 422,059 /2. 423.0) 259 1:6)2
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533.

Erep ymbypeimteiy OypbimTapsi: a) aifbipeiMbl 20° GonaThin
apr(METHKAIBIK IPOrpeccHs; d) ecediri 1,5 601aTbiH reOMETPHSUIBIK
oporpeccHst Mymienepin Kypaiitein Gonca, ymOypBIITBIH YiIKeH
GYpBILIBIH PaJIHAH/BIK OIIICMMEH OPHEKTEH/ICP.

. 54-cypeTTe KecKiH/eIreH KOOPAHHATANBIK MEeHOepIiH HyKTelepine
coiikec keneTin GapibiK OyphIITapbl PaHAHMEH KOPCETIHIEP.

54-cypem
B oeneeni
535. Ilenbepre 4, B, C, D uykrenepin AB, BC xone CD poranapbiHbIH
s G Tz 3r
PAAMAH/BIK OIIEeMACP], ColikeciHme, 5, 7 KoHE T 6onaThiH-

536.

537.

538.

naii erin Genrinenaep. DA 0FAachiHBIH IIAMAachiH KOpCeTiHaep.
Kepcerinren  HyKTENCpAiH OpHAmacybIHbIH  Oapiablk  MYMKiH
JKaF/lailIapbIiH KapacThIPbIHIap.

T .
JeHreneK CeKyHIbIHa 3; pajnaH GYphIITHIK XKbUIIAM/BIKIICH aiiHa-

nazel. O Helle CeKyH/Ta TOJBIK aiiHaIbIM JKacaiijib?

Pamanaeik enmewmi: a) 9; 2) 10; 6) —8; B) —11 Gonarein Gypy Gy-
PBIIIBIHA COIKEC KENCTIH B/’ HyKTecin Gipiik menGepre Genrinenaep.

bacrankel OA paauycein f Gypeiumbina Gypranaa OB paamyceina

koureni. Erep: a) ff — I mnpextin Oypbiub sxone £ AOB = % ) p-
2r

II mmpekrin Oypbimbl xone ZAOB = 3 6) p — Il mupexrin
Oypeitibl kone ZAOB = 3:; B) f — IV mupekTin Oyphilibl XKoHE

ZAOB = % Gouica, ff Gypeiuibii TabbIHAAP.
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eki TizbekTec HaTypan caHjapiblH KeOeHTimaiciHe TeH, aeMek, 6-ra
Gonineni ... . 350. n = k + 1 GomraHaa TYXKBIPBIMHBIH JAYPBICTHIFbIH
Jnenzey yuis a > b Me a*> b* TeHCI3AIKTePIHIH COMl KAKTaphl MCH OH
sKakrapbiH kebeiity kepek. 351. TyKbIpbIMHBIH 12 = k + 1 Gonrana akukat
GonaTeiHBIH janengey yuwin: a) k! > 2% Tecisairinin con xkome on
skakrapbit (k + 1)-re keGeiity kepek, conna (k + 1)! > (k+ 1)2¢> 2 - 2% Go-
nansl, AeMek, (k+ 1)! > 24*1; 9) 24> 5k tencisnirin 2-re, conma 241> 10k >
> 5(k+ 1) 6onaasr; 6) 3*> 2k Tencizairin 3-ke, conna 3* 7' > 642> 2(k + 1)
weiFaael, 6k > 2(k + 1)* Tencisairin monengey ywin 6k% — 2(k + 1)
AHBIPLIMBIHBIH TaHOAChIH aHbIKTaraap. 353. TyxbipbiMEBIH 71 = k + 1
Gonranzia akukat GonaTeiHbiH gonengerenae (k + 1)°— (k + 1) epuerin
KenMyule Typine kearipinaep. 354. (n — 1)*+ n*+ (n + 1)*) | 9 nonenzey
kepek 6oeniH. TyKbIPBIMHBIH 71 =k + | GonFan1a akMKaT eKeHiH 1dIeaey
yuwin (k + 2)* kocwineeimbin ((k — 1) + 3)* Typine kentipin, ousl Ky6
napexecine mwbirapeirap. 355, Tencisaiktin # = k + 1 Gonranma akukat
ekenin ganengey ywin (1 + a)* > 1 + ka TeHci3miriHiH eki KarbiH
(1+ a)-rakebeiitim, (1 +ka)(1+a)>1+ (k+ 1)a GonaTeiHbIH JoICIICHACD.
356. a) TeHcizaik ke3 keareH n€ N yuriH akukar; 9) n > 3, n€N Gonranaa;
6) n > 9, neN Gonranna. 358. TyxbIpbIMHEBIH 7 = k + | Gonranza akukat
ekenin ponengey ywin (k + 1)’ — (k + 1) epHerin kenmywe Typine
kenripinaep. 359. Jlypeic emec, mbican kearipce Gonrausl. 360. Kockin-
JbiHBIH GosiHrimTiri Typansl onjail Kacuer koK. «Kepi xopy» apKbuibl
Jdnengey TOCUIiH KONfaHy Kepek. n-HiH KaiichiGip Mominge n°+ 3n + 5
opHeri 121-re Geninesi aen yiirapaiibik, cona n’+ 3n + 5= 121k Gonazpl.
k-ubiH Kanzaii Hatypan MoHiHae #7°+ 3n + 5 — 121k = 0 Tenueyinin Haty-
—3+y4-121k— 11

pan TYGipi Gap GonaTeiubin Tabaiibik. 7, ,= 5, anawem.

Ty6ip acteinaarsl opHek 11(44k — 1) 6yTin caHHBIH KBaZApaThl 60IYBI THIC,
arun 44k — 1 canpl 11-re Geminyi kepek. Bipak A€N-uin emkaunaii
moninge 44k — 1 epueri 11-re Goninbeiini, Aemek, yitrapybIMbI3 Jypbic
emec, 6yaan n’ + 3n + 5 epuerinin nE€N-HiH emkaniaii moninge 121-re
GeninGeiitini weranel. 361. a) n > 7, n€EN Gonranna; 2) n > 4, neN

Gonranna. 364. 2), 6), 1), ). 365. 6) d = % 366. a) 17; 2) 7.6.
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CoHBIMEH, paJMaH CO3iHIH TYNKi MarbIHAChl CAYJICACH KypajraH Gobin
mbiFael. Onaii Oypeiun meHOep/Ain pajnyChiH OHBIH UEHTPIHCH aiiHal-
Abipa Oypranja Wslrabl.

360° Tonbik OyphimiTa KaHiIa paaua 6ap exeHin 6iny yuin menGepain

Y3bIH/IbIFBI 27R-71i OHBIH pajnychl R-re Genemis. Couna % = 2x (pa-

auaH) (KbicKaimia paj.) mbiFaasl. By — typakrei can. JKa3biHKbl Gypbiu
JKapThl meHbepre Tipeaeai, AeMeK, OHBIH PaANaH/bIK OJIIeMi 7-T¢ TCH.

< 3,1416
1° GyphILITBIH pagHaHBIK ommemi 1° = Iz =0,01745 (pan.),
180 180
conzia n° GYpBIITHIH PaJHaH/IBIK OJIIIeMi flPB(I)L Gomnael.

1pan.= 130 = 570,

Maicanel, 30°, 45°, 60°, 90°, 120° GypblITapAblH paaHaHIBIK ©J1-
Z T x T2
642 3 20 3
OPHEKTENITCH PajJHAHABIK OJIIIEeMiH JKasFaHaa «pam.» Oenrineyi kasbla-
Maiiasl. Meicansl, 72° = 0,47 aen xa3ajsl.

memiepi, coiikecinuie, 6omajipl. BYpbIITBIH 7 apKbLIbI

Ke3 kenren 6ypy Oypeiuibl f-Hbl pajguan apKblibl Obiiaii opHekTEyre

Gonaaw:
p=a+2mn, mynnare 0 < a < 2w, n€Z.

Pangnaumen eumumeHreH Oypy Oypblilibl Ke3 KeJIreH HAKThl CAHMCH
opHekTenyi Mymkin. Koopannataneik mendepae 0 canbina 4 Gactanksl
Hykreci, | cambiHa — | pamuad J0FaHbIH ymbiH Oenrineiitin HykTe
(50, a-cyper), —1 caubiHa —1 paxuan Gypy OGypbiuibl caiikec keaeni (50,
2-CYpET) Tarbl COJI CHAKTbI.

a)

S

50-cypem
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(3:2), (4; 1); 9) (1: 1), (15 2), (15 3), (2; 2): 6) oHzxaii caHaap KyOBI KOK.
156.0) 7,a-cyper; B) 7, 2-cyper. 157. 11 xyn. 158. 16* M/C-TaH KeM eMec.
Tencizaikrep sKyiecin KypbIHAAp, eKiHII TeHCI3miKTi %-Ke kebeiirin,

KylieHiH TeHcisaikTepin Kockinaap. 159. a) Mywmkin; 9) sxok. [lemryi
S-rapmakThiH 2-ece6i cuakThl. 160. 5 kbi3 xane 4 yu. Tencisaikrep kyiiecin
KyYpblI, oHbI rpadukTik Tocimmen mewmingep. 161. a) XKok; 2) 2 km/car.

4+ (y+2Y <09, 2 F =

162.a) 1" yl ;){."2(-\ +2) ~ 4, 163.5)8, a-cyper; 6) 8, -
y>~§x*1: Iy1< 2.

cypert; B) 8, 6-cyper.

8-cypem

164. a) 3; 0) 36; 6) 6; B) 3. 165. a) 8; 2) 25. 166. a) 48; 2) 89. 167. 109.
168. (2: 8), (8: 2). 169. a) (—4: -3). (4: 3); 2) (-3: 5). (5; -3): 6)(‘/'5 ‘/E)
( ﬁs ‘/15) ( V2 - ‘/Z) (f ‘/2) 170. 23. 171. /82 com.

172. a) (=15 -4), (=1; 4), (1; -4), (1; 4); 9) (-3; -4), (-3; 4), (; —V21),
(2; v/21). 173. ) (2; 3); 9) (0; -9), (-/17; 8), (/17; 8). 174. 3,/5 cm.
Mennananap O HYKTECIHIE KMBUIBICATBIH GOICHIH. MeuaHanapabiH Ka-
cueri Men Iudparop Teopemachin naiiananin, TeHaeysep Kyiecin Ky-
puirap. XKyiienin Tenaeyepin Kockin, BO?+ 40? KOCHIH/BICEIH TaObiH-
nap. 175. a) (2: 1);9) (15 2), (15 3), (2; 1), (3; 1), (xy)-Ke KaThICTBI KBaapaT
Teraeyai meminaep; 6) (11; 4), (13; 8), (19; 16), (53; 52), Tenaeyain on
JKaK XKoHE coJl jKak OenikTepin kKoOeHTKimTepre KiKTemN, X — y JKoHe X + y
MOHJIEpiHIH opTYpNi HycKanapblH KapacTeipbiiap. 176. a) 499 cwm;
) 340 cm nemece 1016 em. 997 men 677-HiH xkaii canjap eKeHiH eCKepin-
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4-cypem S-cypem
143.2). 144.2) {y et {(x AR,
y>=l; x=3.

145. Gurypa: a) y = —x*+ 3 napabonacsiMeH xkaHe OX 0CIMEH; 2) ) =)
napabonaceiMen kane Ox ocimen mekrenren. durypa: 6) y =—1 Tysyinen
TOMEH KaTnaifTeiH x*+ y2= 4 jnexreneridin; B) abeuuccanapsl 1-1eH kem
Gonmaiitein (x — 1)*+ (y — 2)*= 4 neurenerinin Gapibik HyKTenepiHeH
Typausl. 146. x> + (y — 1)’ = 4 geHreneridin imiHae opHanacKaH kKoHe
v =x>+ 1 mapabosnachiHaH TOMEH XKaTaThIH HYKTENEP KubiHbL. ONapabiH
S wemiMiHiH x neH y-Hid MoHepi OyTin caHaap.

a) 2)

6-cypem 7-cypem

147. a) 18; 0) 6. 148. a) 4; ) 6. 149. 0) 6, a-cyper; B) 6, 2-cyper. 150. 3 M
KaHe | M, Hemece 3 M koHe 2 M, Hemece 2 M kaHe | M. 151. 10. Ecentin
WapTel MEH ymOyphill TEHCI3AIriH ecKepe OTHIPBIN, TEHCI3AIKTEp
JKyHeciH Kypein, oHbl rpadukTik Tocinmen meminaep. 152. 10, Heme-
ce 11, nemece 20. 153. 35. x xoHe y aifHpIMaIbIIAPbIMEH TEHCI3IKTEP
JKyHeciH KypblHAap, oChl XKYHEHIH TEHCI3IKTEpiH KOChIN, X + ¥ MOHiH

Tabbiraap. 154. a) {yZIxI. 2) {(X_ 3+ (y—2y<4, 155. a) (3; 1),
y<3; y>=(x=3)+35.
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Il emyi. Bypy Gypsiubl paguaHnMeH GepilreHAiKTeH, OHbI Ipagyc-
TMeH OPHEeKTEIiMi3:

a) 7=57°-7=399°=360°+ 39°;

0)—14 = 57° - (~14) = —798° = —720° + (~78°);

6) 2E = 6r+ 3£

M_ nykrecin any ymin 6acranksl OA paguychlH caraT Tijli GarbIThIHA
Kkapesl 360° sxone 39°-ka Gypambiz. M | HykTecin carat Tini GarbiThiMeH
o o i ;i 0
720° xone 78°-ka Gypy apKbuibl anambis. M2: HyKTecin amy yuwix on

GarbITIEH YII TONBIK aifHAABIM JKacam, Tarbl 3% = 135°ka Gypambi3
(52-cyper).

2-ecen. bacranksl OA paanycein f Gypeimibina 6ypranga OB pa-
JHYChIHA Kenedi. 53, a koHe a-cyperrepie GepinreHaepai maiizanaHsiim,
S 6ypoitibiH Taby Kepek.

a) y 2) v

[©]
>
[SEN
>

S53-cypem
W emyi. a-cyperre f = ZAOB + 360° - n, mynnarel n€Z. Erep
on barbiTKa Kapaii Oypeiiran Gosnca, onna £ AOB = 210°, an erep Tepic
GarbiTrien Oypouica, onga £ AOB = —150°. Byxan = 210° + 360° - n He-
Mmece fi=—150° + 360° - n Gonaael, MyHaarsl n€Z.
a-cyperte ff = ZAOB + 2an, mynnarsl n€Z. Con cusiktel ZAOB =
=7 nemece £ AOB = —(Zﬁ - §)= - 53’-‘ Gonaael. bynau ff = ’; + 27mn He-

3 -
Mmece ff = —f + 27n WbIFa/ibl, MYH/1aFbl NEZ.
Kayab6s a) f=210°+ 360° - n memece ff = —150° + 360° - n,

MyHJarbl n€Z; 9) f = 733 + 27n Hemece ff = —ST'T + 27n, mynjarsl n€Z.






main-273.jpg
nep. 196. ¢ =+,/2 Gonranga. 197. a) (=5; 10), (5:—10); 2) (—v/2: -2/2),

13-3), (13 3), (Y23 -2/2). 198, W/ E 0

wh 2 . AABC Gepinren 601ChIH,

oublH AB = BC, AC = a, 6uixriri BH = h, O — BA men BC Ty3ynepin A men
C HykTenepinie KaHaiThiH meHOepAin ueHTpi GonchiH. TikOyphIITh
BOC ymbyphInibIHEIH OPTa MPOMOPLHOHAN KECiH/iNepiH maiilanauspin,
TeHaeylep Kyiecin kypeinaap, srun OC* = BO - OH wxoue CH?

=BH - HO. 199. 1 am? xone 4 am’. I3geningi ayaanaap x am* xoHe y AM
GosichiH. Ymbypeiul aylaHbIHbIH S = Iiab - sin a dopmynackiH naiigana-

HbI koHe sin(180° — &) = sin « GonaThIHBIH eCKepe OTHIPHIN, Xy = 4 Gona-
ThIHBIH aHbikTanAap. 200. Bepiaren Teucisaikrepin con kak Geirinen
eKiMymeHiH kBaapaThin Gomin merrapeiraap. 201, Tenciznikrep xyiienepin:

6) {y =1 Hemece {)’ z1 naiinananeinaap. 202, 6 skym.
y=lxl—2 y<4-lx|
203. 1A) 2), mbicansl, (1; 19); 2A) (4; 6), (6; 4); 3B) 3,6 km/car xoHe
4.8 km/car; 4B) (1: 1), (2: 1), (2: 2),(3: 1): 5C) 23 kB. 6ipir. 204.9.205. 11.
206. 8.207.63.208.42.209.210. 210. 120. 211. 6. 212. 280. 213. 47. 214.
a) 45; 0) 12. 215. a) 2017; 0) 2019. 216. 40247 = 2'S + 2! + 2! + 210 + 2% +
+ 25+ 24+ 22+ 2" + 2% 8568 = 23 + 2% + 2 + 25 + 24 + 2%, p-HiH 1-men
16-ra aeifinri Monaepi yuin 2" MoHiHiH Kectecin Kypbinaap. 217. a) 16;
9) 10 rtacinmen. 218. 6. 219. 24. 220. a) 120; a) 720. 221. 362 880.
222. 39 916 800. 223. 87 178 291 200. 224. a) 56; 2) 105; 6) 84; B) 49.
225. a) 5-TeH apTHIK emec; d) 6-1aH apThIK emec. 226. 5040. 227. 24.
228.a) 12;2) 5.229. 42. 230. n— 1. 231. a) 60; 2) 24. 232. 8. 233. Bap Gona-
abl, 1497 = 22201. CaHHbIH KBaJAPAThl 2-re asKTAIMAHTEIHBIH €CKEPE OThI-
phin, GecTanbasIbl CAHHBIH MYMKiH G0IATBIH HYCKAIAPbIH KAPACTHIPBIIL, OJ1ap
€CENTIiH MAPThIH KaHAFaTTaHIbIPa Ma, Tekcepirep. 234, OpHeKTeH eKiMy-
LICHIH KBaApaThIH GOJIin WbFapsln, kebeiTkimTepre KikTenaep. Opi Ka-
paif xaif caHHBIH aHBIKTaMaChiH Naiifananbinaap. 235. 3024. 236. 240 240.
237.336. 238. 30 240. 239. 648. 241. a) 294; 2) 100; 6) 2; B) 60. 242. 15.
243.a) 5;0) 11. 244. a) D = {4, 5; 6}, E = {15 2; 3}; 9) D = {2; 3; 4},
E = {1; 16; 72}. 245. 16. 246. 7 opin. 247. 3. 248. 738. 249. 13.
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Ke3 kenren { HaKThl CaHblHA ! paguaH Oypy OypbILIBIH KOPCETETiH
HYKTe caiikec kenedi. COHBIMEH, paJMaHMeH OpHEKTenreH apbip Oypy
GyphIlIbIHA KOOPAWHATAIIBIK IeHOepaiH Tek 6ip HykTeci caiikec kenei.

bipax, Gipnik menbepain apbip Hykrecine ff =

= o + 2zn, myunarsl 0 < a < 27, n€Z popmyna- '
CBIMECH OPHEKTEJICTIH IMIEKCi3 ken Oypy Oypsimibl
A

caiikec Kesei. N
1-ecemn. Jlonrenek MuHYThIHA 42 aliHANBIM ‘

xacaiizipl. Oubii OA ceiM mabars (51-cyper) 6 ce-
KyHJITa KaHjaii Gypbiu skacaiiipi?

Llemyi. | cekynara aenrenek gg = 176 aii- 31-cypem
21 ... ”
HabIM, a1 6 ceKyHTa - aiinanbiM kacaiin. Comna, erep JOHreneK ca-
o % 360°-21
FaT Tini GareIThIHA Kapcsl aiinanca, OA4 ceiM mabarel f= =5 = 1512°

Oypsitl, ax erep caraT Tili GarbITHIMEH aifHanca, —1512° Gypsim cbi3aabl.

Kayabsr 1512° nemece —1512°.

l-mbican a) 3.5 paananael rpagycneH; 9) 210°-Tel pagHaHMeH
OpPHEKTEY Kepek.

Memyi. 7 paguan 180°-ka TeH 60raHABIKTaH, NPOMOPLHSA KYPbITI
HIenemMis:

. _180° 5180° _ 630° _ o010 @ 180° _ 7-210° _
035 x P T kAR T
_ Iz
z,

Kayabo.a)=201°%0) 76l

ByphluTap/iblH paiMaHablK ©ImeMi Ko-
GiHe 7 apKbiIbl OPHEKTENE, al ojaH rpa-
JIyCTHIK OIILICMIe KOIIKEH/IE 77-1i OHBIH JKYBIK
MoHi 3,14-11eH anMacTeIpaibl.

2-mbican Erep: a) f=7;0) f=-14;

6)f= 2‘71—7‘_ Gosica, Gipaik menbepre Mﬂ HYK-

M,

Tecin Genriney kepek. 52-cypem
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aep. 177. I3geninzai HyKTenep XKHUbIHbL: @) y = 2X JKOHE X = 3 Ty3yJepiHiH
6ipiryi; 9) (4; —2) HyKTeciHci3 y = : Ty3yi. 178. a) Bonaasr; 9) kKOK.
Tencizaikrep Kyitecin Kypbiraap, OipiHui TeHci3AikTiH GomiKTepin KBaj-
paTTan, 01aH exinmi Tenci3aikTin Genikrepin azaiiTeinaap. 180. a) 3 kapa-

raii sone 1 KaiibiH. TencisaikTep xKyiiecin Kypbin, OHbI rpaUKTIK ToCiI-
MeH mwenrinaep; 9) 20 nyt. 181. a) 6 xone 30 nemece 10 xone 10. x nen y

i3neningi canaap GockiH, coHa Lplad y o M =
o P Y & ¥y B =5 5

=5+ %: 2) Bap Gonazasl, 51 xone 50. 101 xkaii can ekeHiH eckepinaep.

182. 1971 kb, 183. 20. 184. 278. 277 men 281 xkaii caHaap eKeHiH ecke-
PC OTHIPBIT, KOPCETINreH apanblkTaH KanraH 3 caHibl 3epTTEHIEp.

185. Bepinren exi Tewaey/eH KypbliraH xKyiieHin Tek Gip rana memimi
6ap exenin gonengenaep. 186. 4 xone 8 Owm. TizGexkren Kockanaa (R)

Kananel keaepri (R, R) keaepriiepinin KOCHIHABICHIHA, al Mapauieib

1 1 1
KocKaHaa o = oot o TeH 6osaThbIHBIH €CKepe OTHIPBIM, TEHJACYICp
1 2

sKyiiecin kypeiaap. 187. 5 kw/car sxoHe 3 km/car. 188. a) (—5: *;*) (5; %).
3) (-2: —4), (1; 2). 189. a) (3; 6), (6; 3); 3) (0; 0), (0.5; 2), (2: 0.5).
190.a) (—1;-4), (4: 1);0) (-5:-2), (-1:-6), (1; 4), (5: 0). KebeiiTkimrepain
APTYPIi MOH/IEPiH KapacThIpbIHIAP: a) X %KaHe y; 9) X kone y + 1. 191, [ln-
Hapaza. bepinren xyiienin memimi (13 2), (1; -2), (-3; 0) cannap xy0bi 60-

g 5 2
J1aJIbl JKOHE X MOH/ICP! TAHAAMACBIHBIH CTAHAAPTTHI MOH1 -K€ TCH, al

3
3
-Kke TeH Gomabl.

¥ MOHJIEPi TaHIaMAaChIHbIH CTAHAAPTTHI AyBITKYbI 3

192.a) (1;0), (4: 3), (6:5); 2) (0: 4), (3: 1). 193. [3geminai KUBIH: @) UEHTPI
(3; —3) mykrecinae, R = 3 GonarbiH JAOHrENCKTIH iUIKi HyKTeJepiH;
9)y= Jx + 2 xone y= —Jx+2 (DyHKUMANAPIBLIH TPaQUKTEPIMEH MIEK-
TEJITeH JKa3bIKTBIKTAFbl HYKTEsIep kublHbL. 194, a) MymKin emec; 0) MyM-
kin. TencizaikTep Kyiiecin Kypbin, OHbl rpadUKTIK TOCIIMEH mIeminaep.

25w
195.4 ece.x +y = TR

OHBI €Ki aifHbIManbICh! Gap eKiHIi Adpeskeni TeHaeyre KeATipiHaep, OHbIH

eKi alfHbIManbIChl 6ap TeHaey KypbiHaap,

Gapasik Mymecin y*-ka 6o, (2 )-ke KaThICTEl KBagpaT TeRACY i mIeMiH-
p: Y/ 2 y P Y;
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s 5 sin @
Benrineyi: tg a. AnbikTama GoiibiHia tg o = , MYHJIaFbl o #

cos a
# g + 7k, kEZ.

Kocuuyc ¢-HbIH CHHYC ¢Z-F2 KATBIHACBIHA TEH CaH ¢ OYPbINIBIHBIH
Kortanrenci aenm aramaabl. benrineyi: ctga. Amnbiktama GoiibiHina

cosa .
sina’ MyHJIaFbl @ # wk, kEZ. sin o = y, an1 cos o = x GOIFAH/bIK-

TaH, MYHJIaFbl X, ¥ — 6ipaik wenGepain B, HyKTeciHiH KoopAMHaTanaphI,

ctga =

tga= i,ctga= x
BypBITBIH TAHT€HCI MEH KOTaHTEeHCI Typaibl KOPHEKi Typae TyciHik
Gepeiiik. BypeimTein Tanrencinin Manin A(1; 0) nykrecinen orin, opau-
HaTa ociHe mapamiens GonareiH Ty3yre oenrineyre 6omamst (57-cyper).
Wlsmeiven e, OAM xone OCB, yubOyphiuTapbIHbIH YKCACTHIFbIHAH

AM _ CB, AM _ Y =
A0 - CO Gonajsl, AFHU 1 pal Bynan AM = tg a Gonanel. lemex,
OypbimThid Tanrenci OM Ty3yiHin x = 1 Ty3yiMEH KHBUIBICY HYKTECiHiH

opAMHATachiHa TeH. by Ty3yni maneencmep cuizviesr nen araiibl.

7
y=1 N
(&

57-cypem 58-cypem
Jlon oceunaii, GypelTeiH KoTaHrenci OM Tysyiuin komanzencmep
cbi3blebl JICT aTanathid y = | TysyiMeH KHbUIbICY HYKTeciHiH abcumcca-
chiHa TeH GonaTeiHbIH Kepceryre Gomansl. Onbl 58-cyperri naiiganausin,
©31iriHeH OpBIHAAHAAp.
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KOCBIH/IBICBIH GOIIIeK TypiHje a3blHAap, OHbI KbICKAPTHIN, Gapibik
KOCBUIFBIITAP/bl TEHACYAiH Oip karblHa WIbIFaphin, KebeifTkimrepre
skikTenaep. 463. 33 333. Cannapabl paspsaTBIK KOCBUIFBIIITAPIbIH
KOCBIHBICH! TYPiHE KETIpil, reOMEeTPHSIIBIK MPOrPECCHSIHBIH aJIFalIKbl
n Mymeci KOCHIHIBICHIHBIH — (DOPMyJachlH Maiifanadbin, —oXapbl
GesuIeKTepMEH anIMacThipeiHAap. Opi Kapaii TyOip acThIHAAFbl OPHEKTI

KBazpaT TypiHe kentipingep. 464. 2) 1 — Loy (17) - (L)‘ T

5 Y 2 3
3
465. a)57.9)4 6)u 8) 2/2 — 4. 466. 1LX2 467. a) 2;

3+f

1907
)4500,r) 21 . 469. a) __.,s)

1 6)2—4/2;8)—4-2,/3.468. a)g,s)%,é)ﬁ,a)llso;

1+%

.470.2) 9 2 9) 5 Hemece ?

6)4.8; (1 — )1+ ¢+ ¢*) =1 — ¢’ exenin eckepinzep. 471. a) 7; 2) if’
q= % TEHJICYiH IIeLKen e, OHbl (¢°)' = (17)‘ Typine kentipinaep; 6) AL.

B) =. 472. a) 4 — 2/2; 9)7 473. 0,28. 474. h—Z g =

54f

1
2 3
0

T_

f

475. . 476. . 477. Bap Gonaasl, mbicanst, 11, 1, ﬁ

478.2) Y2 +1; g) .479.2)2; a) .480.2) - 'Q)AHeMece

Bl Wl

A

481.a)-32;0) 16. 482. Mbicansl, a)4 + 0.8 +...;:0) % . 483.—

484. bacrankel exi MyuieciH anbin Tacray kepek. 485. 5A 486. 12 345A
487, 488 — MaTeMaTHKAJIBIK HH/IyKIHs d1iciH maiinanansiap. 491, 18 cm.
492. 1. 493. 67,5. 494. -161. 495. a) d = % n=22;3)d=-2,n=18.

496. a) 6 caratTa; 2) 407.497.472.498. 7, 8, 9 ixac. 499. a) 1254; 5) 98550.
500. Mymkin emec. ['eOMETPHSIBIK IIPOrPECCHAHBIH CHITATTAMAJIBIK KAaCH-
eTiH maiinanansiaap. 501. a) 81, 54; ) 9, 18 nemece 9, ~18: 6) 4, —12;
B) 144, 72 nemece 144, —72. 502. a) —4; o) 38 550; akukar emec.
503. a) 392; 0) 1024. 504. 50 renre. 506. a) -2; 0) +; 6) 3qﬁ4 507,

508 — maremMaTHKabIK MHAYKLHS diciH Koiaaueimaap. 6201+ |
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22. Ke3 Keliren 0ypbllITbHIH CHHYCbI, KOCHHYChI, TAHT€HCl
JKoHe KOTAHTeHci

TakbIpLINTEI OKY OapbIChIHAA:

* Ke3 Ke/ITeH OYPHIUITHIH CHHYCBI, KOCHHYCBI, TAHTEHCI KOHE KOTAHTCHCIHIH
aHbIKTamManapeii Ginerin Gomaceinaap;

« Gipaik menGepaAin KOOpAHHATATAPHI MCH Ke3 Ke/TeH GYPHIITLIH CHHYCHI,
KOCHHYCBI, TAHTEHCI ’aHE KOTaHreHCiHIH apachiniarkl ©3apa GailaHbIChIH;
Ke3 KEJITeH OYPBIITHIH CHHYCHI, KOCHHYCHI, TAHTEHCI JKOHE KOTAHTEHCIHIH
KOOPIMHATAIBIK WHpeKTep/eri Tandanapbi G6izetin Gonackinmap:

* Ke3 KelIreH GYPBIUITHIH CHHYCBI, KOCHHYCEI, TAHTEHCI OHE KOTAHTEHCIHiH
Manziepin Tabyasl yitpenecimep.

Teomerpust kypebinaa 0°-tan 180°-Ka neifinri cunyc, KOCHHYC, TaH-
TCHC XKOHE KOTAHTEHC YFbIM/aphl aHbIKTa/IFaH GonaTeiH. TpHroHOMeTpHs-
na Gy yFRIMIAp TPajyclieH HE PaJHAaHMCH OPHEKTEITCH Ke3 KeareH
Gyphilll YIIiH KapacThIpbilajbl.

bipaik wendepain B nykrecinin opauna-
Tachl ¢ OYPLIBIHBIH CHHYCBI [N aTAIa/Ibl.
beurineyi: sin a. Aupiktama GolibiHiIa sin o = y
(56-cyper).

Bipaik mendepain B, nyktecinin adeume-
cachl ¢ OYPLINBIHBIH KOCHHYCHI Jen aTa-

sin o

aaasel. Benrineyi: cos a. AupiKTama GoifbiHIIa
cos a = x (56-cyper).

56-cypem

o = rtk, MmyHaarsl kE Z, GypbimTapbinga sin o = 0;

a= % + mk, myunarel kEZ, Gypeimrapbinna cos o = 0, ce6ebi Gipaik

ureHGep i opanHaTanaps! Heire Ten nykrenep B (1; 0) xone B_(-1; 0),
an abcuuccanapsl HOJITe TeH HyKTenep B;(O: 1) xone B'_; (0;-1).

CHHYC ¢-HBIH KOCHHYC ¢-F2 KATBIHACBIHA TEH CaH ¢ OYPbIMIBIHBIN
TAHTEHC 1en aTanajbl.
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B) 614 .424.2)2.8;9) 4‘/5; 6)3-— ﬂ: B) 3.425.41, a-cypert. 426. bonazel,

a)b,=8,q=4:9)b =81,q= % 427.4.428.a)-243:2) 1024. TeomeTpHsIbIK
nporpeccus MylielepiHii KacHeTiH naiinanansiraap. 429. 16; 20; 24 ne-
mece 34; 20; 6. ApuMETHKAIBIK NPOrpecCHs MylICACpPiHiH KacHeTiH
naiiananbHAap, eKiHMmi CaH/bl TAaybIl, YIIIHIII CaHabl OipiHIIi caH MEH
TabbUIFAH eKiHIII CaH apKblibl OPHEKTEHACP. Opi Kapail reoMeTpHsIBIK
TPOTPECCHAHBIH  KacHeTi OoifbiHIIA Tewaey Kypbin, OipiHmi canus

Tabbinaap. 430. Kypaiiasl, Meicansl, 6, 6, 6 nemece 4, 6, 9. 431. a) b, =

q=3HCMCCChl=54,L]=%:9)’7':5.q=2HCMCCCb1=~%.l]=73;

6) b‘= 3, ¢ = 2 Hemece h|= 24,q= %; B) h|= 1, ¢ = 2 Hemece b‘= 4,

q= ;— 432.a) 1 024 000; 2) a(l + W) 434. bap Gonazsl, ¢ = iz\/g i

435, b=3ﬁ ¢=12/2 nemece b=-3/2,c=-12/2.436. 17 715,61 »°.

2 14 98
9 o g - 441.3;6;12.

437. 44 . 439. Mywmkin emec. 440. 2, 6, 18 Hemece
o

x* + 1
6) 3478,2; TenaiKTe KOPCETIATEH NPOrPEcCHs MYLIENEPiH b MEH g apKbLiIbl
OPHEKTEN, TCHAeYIep KyieciH KypblHJIap %KoHEe 0MapiAbiH COJ KaKTaphl

MEH OH JKakTapbiH Oesinaep; B) —247.5 nemece 1089. 445. o) ¢ = 2,
S, = 409,4 uemece q¢ = -2, S, = 68%. 446. 45 cm. 447. 30 cm.

448. 2) 2.8(/2 + 1); 9) 62(/5 + 1); 6) —‘3(ﬁ +1); B) 537—(ﬁ +1).

442. a) 1364; o) 41. 443. a) . 444. a) 15.5; 9) 635;

449. ¢ = 18,5 14— 450. 8. 451. e~ M. 452, 1, 4, 16, 64, 256
S, = 341. 453, 91—. 454. ?,_Z Hemece — =1 455, 4044304 Tenre.
457.8 = "‘("; 458, 781 ‘/_ . 459. a) 18 446 744 073 709 551 615:

18 KBHHTHJITHOH 446 KBaJAPWILTHOH 744 Tpusnon 73 Musanapa 709 mun-

—u‘/E

a1oH 551 MetH 615; 9) = 1,2 Tpuninon TonHa. 460.a) 15 0:9) ——

TCH}IEy}]iH COJI JKaFbl MCH OH JKarblHa X>~Thl KOCBIT, TOPT KOCBUIFBIILITBIH
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Koopaunataiaelk —mHMpeKTepae OYphINTbIH  CHHYChI, KOCHHYCBI,
TAHIEHCI JKOHE KOTAHTCHCI OH HeMece Tepic MoHAepAi KaObiimaiinsl. by
59-cyperte kepcerinren. Ke3 kenren OyphIIITBIH CHHYCBI, KOCHHYCBI,
TAHIEHCI XKOHE KOTAHTCHCIHIH aHBIKTAMAapbiH Mail1aiaHbll, HETiKTeH

Oap/ibIH TaHOAIapbIHBIH COH/Iall GOIaThIHBIH TYCIHAIpiHACD.

Cunycmoty Kocunycmeiy  Tanzenc nen komanzencmiy

manbanapel manbanapel manbanapel

¥ pd i

+ |+ -+ -+

0 x O x 0| X

| = =+ 47 =
39-cypem

f=a+ 360° - n, mynnarel 0° < a < 360°, n€Z, Typingeri 6apibik
OypoituTapra 6ip FaHa HYKTE Colfkec KesleTiH OOIFaH/bIKTaH,
sin(a + 360° - n) = sin a, cos(a + 360° - n) = cos a,
tg(a + 360° - n) = tg a, ctg(a + 360° - n) = ctg a Gonaasl.
9 8 °
Ochl GypbIITApP/IBIH: @) CHHYCBIHBIH; 9) KOCHHYCBIHBIH; §) TaHICHCIHIH;

1 - M b1 ¢ a 1. Bypy Gypsimrapsi 6epinren: —-3460°,1270°, —

B) KOTAHTEHCIHiH MOH/ICPiH 6CY PETIMEH OPHAJNACTHIPY KepeK.

MMemyi Koopaunataneik mendepre ockl Oypeimrapra caiikec
KeJIeTiH HYKTesep/i Gesrinien, onapabiH: a) OpAMHATANAPBIH; 3) abcuuc-
canapbiH canbicThipambi3 (60-cyper). On ymin Gepinren GypbimTapist

360° - n+ o nemece 27 - n + @, MyHJaFbl € Z, Typine Kearipemis: ~3460° =

= -360° - 9 + (-220°), 1270° = 360° - 3 + 190°, 9% — 97 4 (- ),
1157 _ 1127 , 3m 3z
2o L Llem L BT o 37
3 3 3 27+ 3

bepinren GyphllTapAblH TAHICHCI MCH KOTAHICHCIHIH MOHJEpiH ca-

JIBICTBIPY YIIIH ONApJbl TAHTEHC MEH KOTAHTEHC ChI3bIKTApbiHA Geri-

neitmis (61-cyper).
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IV. Tpuronomerpusi...
21. Bypbil neH JI0FaHBIH TPAyCTHIK JKIHE PaHAH/IBIK OJIIEMIEPI ........ 148
22. Ke3 kesren OYpbIITLIH CHHYCBI, KOCHHYCBI,

TaHTEHCI JKOHE KOTAHTEHCi ..
23. TpuroHOMeTpHAIBIK (DyHKUHAIAP JKIHE ONap/bIH KacHeTTepi

o
170

24. Heri3ri TPHrOHOMETPHSIBIK TENE-TEHIIKTEP .. 181

25. Kenripy dopmynanapst.... 187

26. Ei OypsIuTBIH KOCBIHBICH MEH aifBIDBIMBIHBIH CHHYCBI,

KOCHHYCbI, TAHIEHCI KdHE KOTAHTeHCIHIH (hopMynanapsl. .. 194
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29. TpuroHoMeTpUANBIK (GyHKIHATAP/IBIH KoOeiTinicin

KOCBIH/IbIFA HEMECe aifbIPBIMFA TYPACHAIPY .... 214

30. «Tpuronometpus» Gomimin KaiiTanayra apHaTFan KaTThIFYaap ........ 219
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7-9-chinpInTapaarbl anreépa Kypebin Kaiitaaay
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Kocbimma 2.... ..317
0°-tan 90°-Ka aeifinri GyphIITap/IbIH TPHTOHOMETPHSIBIK
(byHKUHATapE MOHACPIHiH KecTec . 317
Kocbimma aedner.. 319






main-3.jpg
MA3MYHBbI

AaFel €03 .

8-chLIHBINTAFDI 2/Irebpa Kypebin KaiiTanay ..
Apudmernkanbik KBaapaT TYOip KaHe OHBIH KaCHETTEPI ...
Ksanpar tenney xoue onbin TyGipaepi.
Ksanparreik )yHKuus xaune oHbIH KacHeTTepi
Kganpar Tencisaix
CratncTuka 1emMenTTepi
7-chIHBINTaFE! anrebpa KypchiHaH MajiMeTTep ..
L. Exi aiinbiManbicst 6ap Temaeyiep, Tenciztikrep
JKIHE 0JIAP/AbIN Kyiieaepi.
1. Exi aiiubimManbicsl 6ap ChI3LIKTBHIK €MEC TeHAEYIep...

2. Exi aiiubiManbicsl Gap CBI3BIKTBIK eMec TeHIeyIep Kyiieaepi.
3. Morinzi ecentepai exi aitHpivanbich 6ap

CHI3BIKTBIK €MEC TeH/eyYIep Kyileci apKbUIbl MIbIFapy
4. Exi aiiupiMansicsr 6ap TeHcisaikTep ..
5. Exi aitnbiManbicsl 6ap TeHcisaikrep kyiiesnepi
6. «Exi aitHbIManbichl 6ap TeHaeyIep, TeHCI3AIKTep KaHe

onap/bIK Kyitenepi» Gonimin KaliTanayra apHaIFaH KaTTBIFyIap ...
II. Kombunatopuka 1emMentrepi
7. KoMGuHATOPHKAHBIH HETi3ri YFBIMIAPEI MEH epesKenepi..
8. KaiitamanGaiiTein anMacTeipyiap....
9. KaiitananGaiiTeiin opHaTacThIpyap ..
10. Kaittanan6aiitein Tepyep..
11. HbioTOH GHHOMBI JK9HE OHBIH KacHeTTepi
12. «KomGunaTopuka snementrepi» Gemimin Kaiitanayra
apHAIFaH KATTBIFYIap.....

isbexTep .
13. Canzbik Ti36ek, onsin Gepiny Tocinuepi kone kacuerrepi
14. MatemMaTHKAIbIK HHIYKIHS dJIici..
15. AprMeTHKATBIK IPOrPECCHS KIHE OHBIH KACHETTEP ...
16. AprpMeTHKATBIK TPOrPECCHANBIH

ANFANIKB] 71 MYIIECIHIH KOCBIHBICHI ..
17. FeoMeTpHATIBIK NPOTPEcCHs XKIHE OHBIH KacHeTTepi
18. 'eOMeTPHANBIK IPOTPECCHAHBIH
ANFAUIKB] 71 MYIICCIHIH KOCBIHBICHI ....
19. lllekcis KemimeTi reOMEeTPHAIBIK IPOrPECCHS ..
20. «TizbexTep» Gomimin KaiiTanayra apHanran KaTThIFyIap ...
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AmnpikTamanap, (opmyianap koHe anredpanblK epeikenep apHaiibl
Kapinnen (4) epexuieneHreH. ©p TapMaKThIH COHBIHAA OKY MaTepha-
NIbIH KaifTanayra JKOHE JKHMBIHTBIK Oarajayra JaifblHBIKKA apHaIFaH
«O3sinai Texcep!» aiinapeiMen Tanceipmanap (5), COHBIMEH KaTap Tapu-
XH MarIymMaTTap ychiHpUIFaH. byn maraymarrap KoceiMma aaebuerrepai
HeMece FaJaMTOP/Ibl Maiiaanbln, anrebpaHbIH TapUXbl Typaiisl OimiMae-
PpiHAi KeHeliTyre apHanFan HycKaynap 6ap.
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Oxkynbikta Ka3zakcTauHblH KOPIiKTi jkepiepi Typambl MamimMerTep
naiilanaHbLUIFad, onap Typaabl OUTiMAEpiHAI CeHIep FaTaMTOp apKbUIbI
KeHeiiTe anaceinaap, consiMen katap KP Y TTBIK 9KOHOMHKA MHHHCTPIIIT
CraTHcTHKA KOMHTETIHIH MOJliMETTEpi NaiilananbliFan.

OKyJILIKTBIH COHBIH/IA JKATTBIFYJIAP/BIH JKayanTapbl MeH Kypaeni
ecenTep/i memyre Hyckaymuap 6epiireH.

Konnapsiaarsl OKyjIblK aiarebpanbl OKbiN-yipenyaeri ceHimui ke-
Mekiinepin 6onaap! aen ymiTTenemis!

Corrinik Tineiimiz!

Aemopnap
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AJIFBI CO3

Kypmerti okymbizap! BubLIFbl KbUIBI CeHAEp Herisri opra 6imim
jeHreifinaeri anrebpa KypchlH OKyAbl asKraiiceinmap. Tewmeynep,
TEHCI3IKTep JKAHE ONap/blH Kyilelepin meury aicTepi, TPUrOHOMETPHS
MeH KoMOHHATOpHKA d7eMeHTTepi GoiibiHma Oinimaepinai afiTapibikraii
KeHeiiterin Gonackinaap. CoubiMen Katap, Oy okynbikka «TizbexTepy
MeH «bIKTHMaIIBIKTap TEOPHSICHIHBIH MCMEHTTEPi» aTThl kaHa OoiiM-
Jiep, conpaii-ak 7-9-chiHbInTaparel anredpa KypehiH Kaiitanayra apHani-
FaH MaTepHaNIap eHrizinii.

MyHaa Teopus GasHAambiN, KYpACHIiri OpTYpIi KATThIFyNap MeH
MaTiHAi ecenTepai mbiFapy Mbicanaapbl (1) kentipinren. TeopHsbiK
6iniMHIH HrepiireHin Tekcepyre apHanFan Gakpuiay cypakrapsl (2) xkoHe
icKepIIiK JaFABIHBI KA TACTHIPY YIIiH Kypaeainiri Goiipiama A, B, C ym
JieHreiire GesiHreH apTypai Karreirynap (3) Gepinren. XKarrbiryaapasin
apachlH/Ia 3epTTeyre apHajFaH TarchipManap MeH KbI3bIKThI ecentep Gap.

T A o
i 1 (o O ————
Teccen, Bactanm 100 warypat canman inminic 2-0< ag, due \;/ ierepain Gypuus KaGuprasapusen sy WyKteipiin ape-
—— e
e e 10 syt comn 04 233 ot S, P S ———

e P il
T sl 2 e
oo Sty
CYPAKT. \r—/
peimmemer
A,

e e
kST iy Xy RSl M Ty

s s,
S outmuesue e e ke spemec wle-iee) *
ey Ly —
HATTUY AT N ";u‘l’;‘-’.:’:;d. ﬂ.,»x:n;,‘,m =
Avecet w3
204, Copene yspovan, i oo 101 s o w5 i .,,_-‘-': it

Bip i neme aciaven ranan anyra bara?
2084 {1,2.3,4.5,6.7) 350 8= 0. xusisspu Gpiare.
s e g e Gorvar s ipeyin i Gaservan
i wcuerT e raciuen Tannan ana Goa?

206 Kopepeire Gipnu 3rapasris o o opwk Gipe e
oM KaTIpaF Yo G opssan Gips oTpy Gt O
opepe AT opA T AT R KA Gap

207, Mavepicn cupranay conpicunn 9 ) 6t 7 ¥ B
K rcinwen aspsan xyn ypyta Gasan?

208, ¥ ucunan M xasacuna 7w, a1 A s K exsi e
T Y S ———
Py e

Bl
g
il S =0+ 4cu(3tr +0).

Tana = 30) colsea)

Ly opwerivi o 2

6761 055 4 0) = -2 o )
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Keaopam yumymeni kobeumriwmepze sncikmey

ax*+ bx+c=a(x - X)) * (x = X,), MYHJIaFBL X, X, — OHBIH TYGip7iepi.

KBajaparThik GpyHKUMS KIHE OHBIH KacHeTTepi

y=a(x—m)’ + n QyHKUHACBIHBIH rpaduriH y = ax® QyHKIUHACBIHBIH

rpacurinen onpl abeiucca oci GoiibiMen m Gipiikke koHe opaAHHATA OCH
GoiibiMen 7 GipikKe KBUDKBITY apKbuibl anyra Gomaasl (2-cyper). Byn
perre Ox oci Goitbimen, erep m > 0 Gosca — oHFa, an erep m < 0 Gonca —
conFa; Oy oci 6oiibiMen 7 > 0 Gosca — xkorapsl, n < 0 Gosca, TOMCH Kapaii
KbLLKKBL. OChIHIal KBUDKBITYIApAaH Keliin napabosa Tebecinin koop-
JIMHATANAphl (M3 1), a1 OHBIH CHMMETPHsI OCiHIH TeHeyi X = m Gonabl.

fo=2(x~3) +2

2-cypem
¥ = ax* + bx + ¢ kBanparThiK pyHKumsAcH rpadurinin Tebeci (x; y,)

V(x,)-

HykTeci GonaTein mapabona Gonaabl, MYHAAFb X, —2a°%

b ; 5
—2g TY3Yi napabonanbiH CHMMETPHS oci Gomabl.

3-cypem
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8-CBhIHBINITATbI AJITEBPA KYPCHIH KAUTAJIAY

ApudMeTHKAIBIK KBAIPAT TY0Ip KoHe OHbIH KacHeTTepi
Ja =b, MyHaarsl b =a,a>0,b>0.
\/;: = | a|, mysgarsi a€R. Erep a > b > 0 Gosca, oHna

/;=/5-/;.M¥Huarma20.h20. Va>b.
\/E=\/Aa myHzaarsi a >0, b >0 Eiep. 2 ofH Gy
b /b’ E ' a>b>0.

= 1/x @ynxuyuncoinvin 2paguei men Kacuemmepi

y= \/? dyskuusceiHby (1-cy-
per) KacHeTTepi:

1) D(y) = [0; +o0);

2) E(y) = [0; +o0);

3) ecneni (yHKIHs; O [ 112131415 16171 8101%
4) en kimi Mani 0-re TeH.

1-cypem

KBajapar Tenjiey :koHe OHbIH TYGipJiepi
ax*+bx+c=0,a#0

D =b*—4ac
D>0 D=0 D<0
_~—bxyD _=b _—
S — x=2 TyGipnepi Kok

Exinwi kodppunuenmi yeyn can onramoin Keaopam menoey
mybipaepinin gpopmynacot
ax*+2kx+c¢=0,a#0

—ki‘/z c

12 a

Buem meopemacot
X, K9HE x, canzapsl x* + px + ¢ = 0 Tenaeyinin yGipnepi Gonca,
OHJa X, +Xx, = —p KoHe X, X, =q.
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1., 5
Meicansl, 3-cyperTe y = —gF-xt 3 QysxumsceiHbIH rpaduri Kec-

Kingenren. OHbIH KacHeTTepi:

1) aupikramy obmasice: D(y) = (—o0; +o0);

2) monzep xubiHbL: E(y) = (—o0; 4];

3) pynkums x& (—o0; —2] apanbiFbIHAa 6CE/ JKaHe XE [-2; +0) apanbi-
FBIHA KEMHU;

4) GyHKuMAHBIH TaHOA TYPAKTBUIBIK apajbIKTapbl: X (~6; 2) apaibi-
FeIHAA ¥ > 0, XE(—00; —6)U(2; +o0) apanbirbiiaa y < 0;

5) GyHKUMAHBIH eH YIKEH MAHI 4-Ke TeH.

K1)ax>+bx+c>0;
2)ax*+bx+c¢<0

a>0 v a>0 a>0 v
p<o N | p=0 D>0 /
- NOp ¥

1) x€ (—o0; +0) 1) xE(=o0; x))U (x5 +0) | 1) xE(-90; x))U(x 3 +o0)
2) lemimi %o0K 2)x = {x,} 2) xE€[x;; x,]

a<0 a<0 a<0 4

D<0 /\ | D=0 D>0
1) llewimi koK 1) Llemimi 0K 1) xE(x;:x,)
2) x€(—o0; +0) 2) XE(—o; +m) 2) x€ (-5 x,JU[x,; +o0)

CTaTHCTHKA YJIeMeHTTepi

X, Xy, ..., X, TAHAMA J€PEKTEPiHIH apHMETHKANBIK OPTACHI X /€I, all
KapacThIPBLIbIN OThIPFaH 6apbIK MOHIEP/IiH KOCBIH/BICH! FPEK 1inOHiHiH
¥xi

% (curma) Gac opmimen Genrineneni. Ocwl Genrineynepae ¥ = o
MyH/aFbl i 1-JieH n-re jeifinri 6apabik HaTypan MoHAepAi Kabbiiiaiiabl.
WHTepBanibiK Katap YWH X, X, ..., X TaHiama JepeKkTepi perinie

MHTEPBAIAP/IbIH OPTANAPhl aIbIHA/IBI.
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502. Y caH reoMeTpHsIbIK Tporpeccus Mymenepin Kypaiimsl. Erep

eKiHmi caHgbl 8-re apTThIpca, KalTa reOMETPHSIBIK MPOrpeccHs
mymienepi wbiraabl. Exinmn canasr Tabbiaap.
2) Acrana (2019 k. G6acran Hyp-CynTaH) KanaChbiHBIH XaJKbIHBIH
canbl 1998 xkbuist 300 000 agam, an 2017 xbiast | Muino 32 MblH
450 anamra xerti. Ockl MoHAEPAI apH(METHKAIIBIK IPOTPECCHHBIH
OipiHImi MEH JKHBIPMACBIHIUBI MYIIENepi peTiHAe KapacThIPbII,
OHBIH albIpbIMbIH TaObIHAap. OChl AfbIPBIMIBI ACTAHA XaJIKBIHBIH
kepcerinren 20 xKbljl KoJeMiHIeri KbUIBIK 0CiMi ey akuKaT ma?

Hyp-Cyaman kaaacwt

503. (h”) TCOMETPHUSIBIK MPOrPECCHACHIHBIH: a) bI =1, bs = 56 Gouca,
h: . b.‘-Ti; 9) b= 4 Goxca, bh . l)_y . h:« " h‘) + b, -1l TaObIHAAP.

504. JTopus, Pamut sxone AfibiM 25 TEHreIeH IonTepiep KoHe Kagamaap
carsin anasl. Jopus 10 gontep men 3 kamam, Paunt 20 gantep MeH
2 xanam, Ajisim 30 gontep Men 3 Kanam catein anasl. Jopus, Pamut
KOHE AMBIMHBIH TOJICreH aKIIAJapbIHBIH COMAChl T€OMETPHSIIBIK
nporpeccus Mymenepin KypaiTbin Gosbin mbikTel. Kamam Heme
TeHre Typajbi?

10

505. Erep S wekcis kemimeni b, b,, b, ... reoMeTpusibIK mpor-

S__b 6osaTbIHBIH
S—b b

jonennenaep. (Ppaniys maremaruri I1. ®epmanbin (1601-1665)
ecebi.)

PECCHACHIHBIH KOCKIHBICK Oosica, oHJa
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1047. TenOyitipni ABCD tpanenusceiubii BC KkoFaprbl TabaHbl MeH
BH Guikriri 1 am-re, 4 Gypbimbl 15°-ka TeH. OChl TpanenusHbIH
Ke3/leiiCOK  alblHFaH HYKTeCiHiH ABH ymOypbimbiHa THIiCTI

3+,/3

12

GOTYBIHBIH  BIKTHMAIBIFbL -re  TeH  OONaTBIHBIH

JlnenaeHaep.

C deneeni

1048. {—(ﬁ + 5); f - —1; 3} KUBIHBIHAH KE3JCHCOK albIHFaH
caHHbIH X'+ 8x* — 5x?— 66x — 54 kenmymieciHin TyGipi 60MyBIHBIH
BIKTHMAaJIIBIFbI KaH1aii?

1049. Coinpinta 12 yn xone 8 kw13 Gap. Kesexmi Gomyra onapaan
Ke3zielicok Tepreyi Tamaan anbiHaabl. OnapabiH eki yi, exi Kei3
6onybIHBIH  bIKTHMaNABIFLl  Kanaaii? JKayabwin 0,1-re neiinri
JIIIKIICH Ka3biHap.

O3IH/II TEKCEP!

5-3-7-19-7") . (J/7+/2)-2/14

(
1050. 1A) Ecenrenzep: a) ) ;9) (m_ 1)(‘/5+ T
y

2A) Tenzeysep kyifecin weminaep: { .

x*+y* =25,
3A) 8-re ecenik GonaThin koHe 142-1eH acnaiiTein 6apibIK HATYpal
CaH/1ap/IbIH KOCBIH/ILICBIH TaObIHIAD.

4B) écos o— %sm 0. OPHETIHIH €H YJIKEH )KoHE eH Killli MOHIepiH

TabbiHaap.

y2-lx+11—1;
X+2x+2y+y' <7
TeHci3ikTep Kylecinin wemiMi GonaThiH (GUrypaHblH aydaHbIH
TabbiHAap.

5C) Bapibik HYKTECiHiH KOOpAMHATANaphl {
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495.

496.

498.

499.

500.

501.

a)a,=9,a,=23,85=352;9)a,=7,a,=-27,S = -180 Gonarein
apH(pMETHKAIBIK NPOrPECCHAHBIH alfBIPBIMBI MCH MYIIEICPiHiH ca-
HBIH TaObIHAAP.

a) Erep Benocunenmi 6ipinmni cararra 20 kv, an apbip keneci cararta
2 KM KeM Kypin oTeipran Gonca, on 90 KM-Ii Hemie caraTTa Kypin
oreni?

) [upk cexTopiaapbiHbiH GipiHae KopepMeH/ep YIIiH OPhIHABIKTAp
ap0ip keneci KaTap/ia anabIHFbIIaH Gip OpbIHFa apThIK GomaThIHAA
erin opHaTsuiFan. Erep cexropasi Gipinimi Karapbinaa 8 opeH, an
Kartap caubl 22 Gosica, 011 CeKTOp/a KaHua opbiH Gap?

497. KasakctanublH  YCTIpT MeM-
JIEKETTIK  KOPBIFBIHBIH ~ ay/a-
Hpl 223 342 ra. Bacrankel Ha-
TypaJi TaK CaH/1ap/IbiH HelleyiH
KOCKaHJa KOCBIHJBI OChI KO-
PBHIKTBIH AyJaHbIH TEKTapMEH
OPHEKTEHTIH CAHHAH aCMAiTHIH
Gomambi?

Yemipm goipamor

Kac mamanapel aifbIpeiMbl 1-re TeH apu(METHKAIBIK MPOTPeccHs
MyIIeepiH KypaiThiH YIII JI0C 9PKAHCBICBIHBIH TyFaH KYHiHe Hemie
JKacka ToJica, COHIa Mapka chlitnaiiTein 60BN KemicTi. 4 AbUIJaH
COH JIOCTap/IbIH MapKajlapbiHbiH JKaimbl canbl 1 14-ke xkerri. Kenicim
JKacaraH Kesjie 6ananap Heuie xacra Gosran?

a) 4-xe Gesrenze KajiablFel 3-Ke TeH 0OJaThIH eKiTaHOAB! CaHIap-
JbIH; 9) S-ke GeniHeTiH ymTanOGanbl caHIapablH KOCHIHIbICBIH Ta-
Gbirzap.

2n—1,2n+1,2n +3,2n + 5 narypan canjap Ti30erinid COHFbI yIII
CaHbl TCOMETPHUAIBIK MPOrPECCHs MyIIeNepiH Kypaybl MyMKiH Ge,
COHBI 3ePTTCH/ICP.

a) b, = 36, b,= 24; 3) b,= 36, b;= 144; 6) b, = 36, b= -972;
B) b,= 36, b,= 2% GonaTin (b,) reOMETPHAIBIK IPOTPECCHSACHIHBIH

Gacrankel eki Mymiecin TabbiHaap.
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1036.

1037.

1038.

1039.

1040.

1041.

1042.

1043.

1044.

OpTYpai TYCTi XkeTi MaTagaH KaHlua yu TYCTi Keiiiek Tiryre 6omna-
abi?

Backer6on oiinay ymin 10 oKymblIaH eki KOMaHJIaHbl HElle Ta-
cinmMen Kypyra Gomnaas?

Tanceipma opbiniayra 20 capbasian 4-cyin Helle TICIMEH TanaaM
anyra Gonab?

4 kesennen Typateia 500 M, 400 M, 200 M xane 100 M sctaderara
KaThiCy YIIiH 7 jKYHPIKTEH Helle TOCIIMEeH KoMaHIa Kypyra Gona-
2b1?

KXJI (KonTHHeHTanablK XOKKei JIMrachl) 4eMrnHoHaTbiHa 12 Ko-
MaH/1a KaTbICa/1bl, OHBIH 8-1 keeci skapbic kezeHine orei. Onapasin
apackinjia GacTankel ceris opeiH/Ibl 6Oy /1IN KaHla HycKackl 6ap?

Opeic akbiupl A. C. IMymkunnin cesairinge 22000 aprypai co3
Gap, onbie 6000-bIH 011 @3iHIH MIbIFapManapbiHia 1-1eH apThiK peT
Konanrad. Ochl CO3IKTEH Ke3/eHCOK albIHFaH CO3/1i OHbIH TEK Oip
PET KOJMaHYbIHBIH bIKTHMAbIFbI KaH1aii?

KynTizbenin ke3aeicoK ambiiraH naparbl Kibice emec KbULIBIH
30-kyHine coiikec KenyiHiH BIKTHMAJIbIFI KaHai?

«DyHKLUMA» CO3IHIH opinTepi Ka3plIFaH KapTOUYKaHbl apajac-
Teipabl. Conapaer 6ip-Gipien anbin, Karapian Koifranaa Kaiitaian
«DYHKIHS» CO3IHIH WIBIFY BIKTHMAJIIBIFBI KaHaaiH?

Cayannama xyprisinren 200 okymbiabie 106-cbi crioprnen, 84-i
My3blKaMeH koHe 30-bl CIIOPTNEH Jie, My3bIKaMeH je aiiHasibica-
TBIHBI, @1 KaJFaHJapblHBIH MAaTCMAaTHKAFa KbI3BIFYLIBLUIBIFBI Oap
eKeHi aHbIKTa/Ibl. Ke3/elcok abinFan OKyIIbIHBIH MaTeMaTHKara
KBI3BIFYLIBUIBIFbI 6P €KCHIITiHIH BIKTHMAJI/BIFbI KaH1aii?

B oeneeni

1045.

1046.

Bubinrel oKy kblibiHga anrebpagan BXKB-nan anran Gapisik Ga-
FalapblH/Ibl €CKE TYCIpiN, cOJ MAMIMETTEpPAiH AHCIEPCHACHIH Ta-
Gbinap.

BapsibiK d1eMeHTTepi OPTYPIIi AKUBIHHBIH JIEMECHTTEPiH alIMaCThIPy
caubl 10 000-Han apTeik GojMaca, KHbIHJIA €H KOl JIereH/ic Hele
anemeHT Gap?
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516. Erep TikOypslmTsl ymOypeITEIH Kabblpranapsl apH(pMeTHKANbIK
nporpeccHs Myllenaepin KypailThiH Gojica, OHIAa MPOTPeCCHAHbIH
aiibIPBIMBI OCBI YIIOYPBIIIKA iMITCH ChI3bIIFaH meHOepIiH paanyChi-
Ha TeH 6OMaThIHBIH JdJICIACHIED.

517. Bipinmi mymeci l-re TeH miekci3 KeMmiMesni reoMeTpHAIbIK Mpo-
TPECCHAHBIH KOCBIHABICH O-T¢ TeH. OChbl NPOrPeCcCHAHBIH MyLIeaepi
KyOTapbIHBIH KOCBIHBICBIH TaObIHAAP.

O3IH/II TEKCEP!

518. 1A) (a,) Tisberi Gvinaii Gacranamer: 5; 15; ... . Erep ocwl Tizbex
a) apu)METHKAIBIK POTPECCHS; 3) FEOMETPHSIBIK Iporpeccus 60i-
ca, OHBIH aFaliKbl 6ec MyIIeCiH jKa3blHaap.
2A) Tisbek n-mi mymecinin a, = 7n + 3 dopmynaceimen Gepinren.
2019 canbl ochl Ti3beKKe THICTI Me, COHBI aHBIKTAHJAP.
3B) ApakawbiKTeiFel 117 M-re TeH eki myHKTTeH Oip Mesrinze
exi KOHbI3 Gip-OGipine Kapama-kapcbl GarbiTTa Kosrama GacTajbl.
Onapasiy Gipi Gipinmi munyTta 1 M, an keaeci apbip MuHyTTa
anapiFeiaan 0,5 M apThiK XKYpin oTeIp/abl. EKiHII KOHBI3 Op MHHYT-
Ta 6 M Kypin oTeipabl. Onap Hellle MUHYTTaH COH Ke3zecesi?
4B) AnFamikel yII MYHICCIHiH KOCBIHJBICHI 7-re, amn Olap/biH
kobeiitinaici 8-re TeH GonarTblH WIEKCi3 KeMiMeni reoMeTpHIBIK
MPOrPECCHAHBIH KOCHIH/ABICHIH TabbIHAP.
5C) Ke3 kenren n€N yuwin 7% — | epHerinin Moni 24-ke GoniHeTiHIH
JoTenIeHIep.

BY.JI KbI3bIKTHI!

TizGekTepai 3epTTey MCH MaTEeMaTHKAJILIK MHAYKLHS 9/liCiHiH MaTe-
MaTHKa/1a )KIHE OHBIH KOJIIaHYbIH/Ia YJIKEH MAHi Gap.

ApudMETHKAIBIK KIHE TCOMETPHANBIK MPOrPecCHs Typabl ajFaii-
Kbl TYCiHIK eKkenri XanbikTapaa Gonran. BaBHIOH/IBIKTAPAbIH ChIHA Ka-
3yJbl TAakKTaillajzapsl MeH CrHNCTTIK MamupycTapia OChl Mporpec-
CHSIAP/ILIH  €CeNTepi MEH oJapibl IlIeuly epexesiepi KepceriireH.
bisnin noyipimisre aeiiinri 111 racbipia exenri rpek OKbIMBICTBUIAPbI
apu(METHKANIBIK MPOrPECCHSHBIH AFALIKbl 71 MYIICCIHIH KOCBIH/IBICBIH
(JInopant) *KoHE reoMETPHANBIK MMPOrpeccusHbIl GipHele MymeciHin
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piHze ka3bin, Buet TeopeMacsid KOaHbIHAap (xi +x3 = (x,+ x,) - 2xx,

GonatbiHbIH eckepinep). 48. a) 0; £7; 9) £5; 6) —3; —2; B) —5. 49. a) 1;

71\/ﬁ

9)152; —1;7: B) £7,5. 50. 5 ece. Tayra KoTepineTiH KONABIH
Y3BIHBIFBIH X M JICN, all TayJaH TYCETiH Omabl y M jaen Geirimern, %

KaTbIHACBIH TabbiHaap. O ylIiH BEJIOCHIEAIIIHIH OChl apalbIKTapAaFsl
JKBULIAMIBIKTAPbIH X [EH y apKbUIbl OPHEKTeN, KaiTap somra 16 Mu-
HYT JKYMCAFaHbIH €CKEpe OTBIPBIIN, TCHACY lq(psn-u]ap 51. a) (-o0; -2]U

Ul=1; +oo); ) (13 3); 6) (=13 0)U(0; 3); n)[ .52, a) [-4; -2);
3) (0: 4); 6) (-1: 0]. 53. 2), 1). 54. (15 1), (E;O)A 55. Msicansi,
a)(3;-2):9)(18:4);6) (5 /5 2‘/5 —3.2). 56. Mbicaisl, a) (2; 6); 6) (-2;-2):
B) (2; -3); ¥) (]5%) 57. a) x-TiH OHxall MOHIEpi KOK; d) —3 Hemece 14.
58. )2 — x? = 2, MyHJa¥Fbl y AM — THIOTEHY3aHBIH Y3bIHIBIFBL, X JM —

KaTeTTiH Y3bIHIBIFBI; @) jKoHe o) — Gona amamsl. 59. 27. ExitanGanst
cauapl 10a + b Typinje xkasein, MyHAarel @ MeH b — OHbIH Hupra-
pbl, eki aiiHbiMazbickl Gap Tewaey Kypoinaap. 60. 16 m. 61. Bepinren
TeHaeynepAin rpadukrepi: a) mapaGoma y = —x> + 5; 9) runepbona

y= % 6)Ty3yy =—%x + 17; B) uenTpi (0; 0) Hykrecine, paguycel 5 Gipaikke

TeH menbep. 62. Meicansl, a) (15 1); 9) (3; 2); 6) (3; 3). 63. a) (x;:t%x):

3) (x; —x); 6) (4 y), yER uemece (x; 5), xER: B) (-3: ), ¥ = 0 Heme-
ce (x; 1), xeR. 64. bap Gomaael, 37 causl. EcenTiH wmwapTsl GOiibIH-
ma eki aiiupiManbichl Gap Tewaey Kypwinaap: 10a + b = 3(a + b) + 7,
MyHJaFbl ¢ #oHe b — exitanGasnbl canubiH undprapsl. Opi Kapaii b aii-
HBIMAJIBICBIH @ apKbLIbl OPHEKTEHAEP. 65.a) n =1, m=2;9)n=3,m=2
Hemece 71 = 1, m = 6. m-j1i n apKbLIbl OPHEKTEN, WbIKKaH GosmekTi OyTin

y ) i . _3n+2+5 _
caH MCH GOIIIEKTIH KOChIH/IBICHI TYPiHe KeTipirep: a) m = ===

5 =1 E5 5 "

zn
= s = X 66, . . ;
1+ - ;9)m — 1+ = 66. bap Gonaer: a) 22; ) 88

Ecentin maptel GoiibiHIIa exi aifHbIMaznbickl 6ap TeHACY KypbiHaap, 6ip
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506. a) 95 = S;; 9) §;= 31, § = 32; 6) 7S = 168, Gonaren (b,) wekcis
KeMiMeli FeOMETPHSUIBIK POrPeCCHSACHIHBIH €Ceiri TabbiHaap.

B oeneeni

507. (b,) TisGerinin n-mi mymeci b = n(2n + 1) popmynaceiven Gepinren.

OHBIH aJIFaIKbl 71 MYLIECIHIH KOCBIHABICBIH S, = 13

dopmynaceiven TabyFa GOIATBIHBIH AdJICIICHACD.

n(n+1)(4n+5)

508. Ke3s kenren n€ N yuin 6* '+ 1 epHerinin Moni 7-re GeniHeTiHiH

JlaneneHep.
509. a) )

4;x2+3;2x2+ 5;0) x— /2; xﬁ +2;3x— ﬁ Ti36eri x-TiH

KaH/ail Monjepinae apudMeTHKaIbIK nporpeccus mymesepi 6oma-

THIHBIH 3€PTTEH/EP.

510. Erep 10 < x < 20 Gomca, Genimi 3-ke Ten GonaTbin Gapibik

KbICKAPMAHTBIH X, GOMIIEKTEPiHiH KOCBIH/IBICHIH TabbiHAap.
511

OpKaiiCBICBl  CaFaTblHA M METP MaTa TOKHTBIH aBTOMATTHI

16 cranok Gap. Bipinmi cranok carar 8-ze, an apGip kesecici 5 Mu-
HyTTaH Keifin Kocwiaaab. Ocel cranokTap carar 8-1en 10-ra aeiinri

apanbIKTa Hellle METP MaTa LibIFapaibl?

512. ApudMeTHKANBIK TPOTPECCHAHBIH aNFaliKbl 0ec MYLIECIHIH KO-
chiHIbICH 5-ke TeH. Erep oubin Gecinmi mymeci mekcis kemimeni

TreOMETPHATIBIK ]7. l?.

Gosica, apu)METHKAIBIK TPOrPECCHAHBIH aiibIPBIMBIH TabbIHIap.

MPOrpecCHACHIHbIH KOCBIH/BICHIHA TCH

513. ApudMeTHKAIIBIK NPOrPECCHAHBIH TOFbI3 Mylieci Gepinren, Gipinuri
mymeci 1-re, an Mymesnepinii KocklHabichl 369-Fa TeH. ['eomerpus-
JIBIK TPOTPECCUSAHBIH J1a TOFbI3 MYIIeci 6ap, 0Chl IPOrpecCHsIap/biH
GipiHmi MeH TOFBI3BIHIIBI Mymienepi Oipaeil. [eoMeTpHsIBIK

MPOrPECCHAHBIH ecelirin Tabbinaap.

C oenceiti

514. Kes kearen n€ N yuwin n° — n epHerinin moui 10-ra Geninerinin

JnenaeHaep.

515. Ke3s xenren Harypan n > 2 caujaapsl yurin 4> 3"+ 2" tencizairinin

aKHKaT GOJaTBIHBIH Janenaenaep.
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KAYAIITAP MEH HYCKAYJIAP

1.2), 6). 2. 2) 40,8, 2) 7; 6) 9; B) 143.3.0) -3,/2 <-2,/3:6) 0,6,/0.4 >
> 0,8\/0,72. 4. 6) 2@: B) ZM. 5. a), o) — ermeiiai. 6. a) Kusasi;
9) xok. 7. a) (0,81; 0,9); ) (0,64; 0.8). 8. a), 2), 1), ¥). 9. a) 0; 2,5; 9) 0; 25;
6) £0,7; B) £10. 10. Bonazst. 11. a) 8; -3;2) 6; 7; 6) -2; 8) 3. 12. 5) x, +
=12, 756) %+ %= —1,x,2,=-2.13, -5,b=12,x*+ 12x +
+35=(x+7)(x + 5). 14. 9) =2 xone 1; 6) 0. 15. a) 15 xone 16; 2) 5 xoue
9. 16. a) 320 M; 2) 12 M, 16 cm, 20 cm. 17. a) 8 cm; 3) 10 cm. 18. 6).
19. a) (2; 4); 9) (3: 16). 20. a) 1; 2) 1. 21. a). 22. a) [-8; 8]: 9) (—oo; —4]U

U[4; +). 23. 2) 2 9) (~m:%)u(%: +o0). 24. 1) (-5 ~3]U[3; +0);

9) (2/2; Zﬁ): 6) (—o0; 2)U(2; +oo0); B) mremrimi xok. 25. a) [1; 3];
9) (—oo; 1)U(3; +0). 26. a) (—1; 4); 9) (—o0; —3]U[2; +0); 6) (—o0; —3)U
U(-3; +w); B) {2}. 27. a) [-5; 5]; 2) 3. 28. a), o) — Goamaiiasl.
2. (2/5+/5) > (2v7- /%), 30. (/29 - /17) > (/34 - /21).

@‘*!

31.)1:9) $:6)32:8)5.32.0) )|"2b‘[33 2)2;0)—1;6)£5;8)5;

r)+1;+£3;¥)-0,5; 1,5.34. BHCTTCOpCMaCbIH KonmausiHaap. 35. a) [-3; +o0);

3) (—o0; 4; 6) [5; +oo); B) (—o0; —2]. 36. a (ﬁ-—l%) 2) (—%; —3‘3)

37. 95 km; = 40 kM. 38. Akukar emec. 39.a) y = —x’—4x—5;9) y =

—3x+ 2;—. 40. 9 cm. «TikOYpBIITH YIIOYPBIITEIH KATETi THIOTEHY3a MEH
OHBIH THIIOTCHY3aaFbl TIPOCKIHACBIHBIH OPTA MPONOPLHOHAIBI 50JIa1bI»
KacueTiH maiifananmin, Tenaey Kyposinaap. 41. 6 cm, 8 cm. Yubypsiiika
imrreii cei3biFan wenbepain paauycein X oM aen Genrinen, menbepre 6ip
HYKTEJICH JKYPri3iareH saHaManapbiHbiH KacueTi Men [Tudarop Teopema-
ChIH MaiilaanbIn, TeHaey Kypbinaap. 42. 3 car xoue 6 car. 43. a) [

9) (-—- +oc) 44. a) (1; 1); 2) (4; 2). 45. 4. Opbip GesmekTin Semmm
MPPaLHOHAJIIBIKTAH apbUIThiHAap. 46. a) 2; ) 2,/7; 6) 33; 8) 253. Tybip
ACTBIHJIAFbl OPHEKTI €Ki CAHHBIH KOCBIH/IBICBIHBIH HEMECE albIPhIMbIHBIH
KBajpaThl Typine kentipinaep. 47. 4,4. Kepcerinren epHekti omuek Ty-
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1011. y = —7x + 2, y = 5x — 3, y = 5 (yHKUMANAPBIHBIH KailChICBIHBIH
rpapuri Ox ocinin oH GarpIThIMEH CYiiip Oypbiul sKkacaiiip?

1012, y = 8x — 2 chI3BIKTHIK (yHKUMACKH! ymlin rpaduri: a) ocsl QyHK-
LUUAHBIH Tpaurine mapamiens OONATBIH; 9) OCHl (DYHKUHSHBIH
rpaduriMeH KHbLIBICAThIH KaH/ail 1a 6ip (yHKIUHAHBI Ka3bIHAAP.

1013. I'padpuri Ox ocinin oH GarbiThiMen 135° Oypbiin KacalThIH XKoHE
(4; —2) HyKTeciHeH OTEeTiH TY3y/AiH TEH/CYiH Ka3bIHAAp.

1014, CosbIKTeIK (pyHKUHAHBIH rpaduri A(-2; 3) xone B(4; -3) Hyk-
Tenepinen oreni. C(4h; 4 — b) nykreci ocsl rpadukke THicTi Goma-
ThIHJAH b-HbIH GapiIbIK MOH/EpiH TabbIHAAD.

1015. y=4x+5,y=x, y=x} y= ~%,y =-8x+2,y=—y/x pynkums-

JIAPBIHBIH  apachlHaH: a) ecredi (YHKUMAIApAbl; ©) aHBIKTAlYy
00IBICBIHBIH DapiiblK HYKTEnepinae kemiMeni GonaTein (yHKIMs-
nap/bl KepeeTinaep.

1016. a) y = x>~ 3; 9) y =x*-3x; 6) y = (x — 3)%
y B) y = (x — 3)* + | napaGonanapsiHbIH Kaiicki-
3 ceiHblH TeOeci abeuucca ocine THicTi?
2 1017.a) y = x>~ 4x + 8; 9) y = —x?+ 6x + 7 na-
1

paGosacel TeOECiHIH KOOpAMHATANAPBI MCH

Oof 123 x (YHKUMAHBIH MOH/ICD JKHBIHBIH TaObIHIAD.

1018. 82-cyperre 6ip Gexniri Geiinenenren napado-

82-cypem i
n1a TeGecinin KoopanHaTanapsiH TabbiHaap.

1019. OyHKUMAHBIH aHBIKTATY 06IBICHIH TabbIHAAP:

a)y= \/l

6)y=

v/
£~ 167

Jy= B)y=

1020. a) y=2x - 1; a)y=—%; 6)y=yx+4;8)y=x"-2x+3 dopmy-

nackiMeH Gepinren QYHKUMAHBIH aHBIKTAMy 0OMbICHI MEH MOH/EP
JKUBIHBIH Taybill, rpadUriH canbiap.
T'padukri naiinananmin, pyHKUHAHBIH 0CY apaIbIFbIH KOPCETIHIEP.
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20. «Tiz0exTep» 60aiMiH KaliTajlayra apHaJIFaH

KATTBIFYJIAp
A oeneeni
486. ¢, = Al (dopmynaceiven Gepinren Ti30ekTiH amFamkel Gec

487.

488.

489.

490.

491.

492.

493.

494.

MYIIECIH JKa3bill, OJapAbIH KOCBIHIBICHIH TaObiHAap. Ocbl Tizbek
TeOMETPHSAIBIK nporpeccus 6oma ma?
(a,) Tisberi pexyppentri Typae Gepinren: a, = 3, a = 2a — L.
&= 2"+ 1 GonaThIHBIH JAJICIACHACD.

1 1 1
+ =, 7 =
1335 (@2n—=1)(2n+1)

TEHJIriHiH aKHKaT GOMATBIHBIH J2JIe/IICHIep.

Kes xearen n€N ymin

.
2n+1
Ke3 KeareH e3apa TeH eMec a *kaHe b caniapsl ywin: a) (¢ + b)%
a*+ b*; (a — b)* Tizberinin apudMeTHKANBIK Hporpeccus; 3) (a + b)*;
a*— b%; (a — b)* Ti3Gerinii reOMeTPHSUIBIK TpOrpeccus Myienepi 60-
JIATBIHBIH JIO/IETIACHICD.
KaiicpiGip ymbypbimTein OypblITapbIHBIH IAMackl apHpMeTH-
KaJIbIK Nporpeccus Myuenepin kypaiiasl. Omapasin 6ipi 60°-ka Ten
GOoNIaTBIHBIH JAJICIICHE.
Ywbypeiu KaGbipranapbiHbiH  Y3bIHIBIKTAPbl aHbIPbIMbI 2 CM-TE
TeH apu(pMETHKANBIK MPOrpeccHsiHbIH TizbekTec Mymenepi Goma-
abl. Erep ymOypbiuTsin ayaansl 8 cM%, ail eH YJIKEH XKOHe eH Kiuli
KaObIpranapbiHbiH apachinaarbl Oypeimn 30°-Ka TeH Gosica, OHBIH
nepuMeTpin TabbiHaap.
ApudMeTHKaIbIK NPOrpeccHAHbIH anThl Myiueci 6ap. Kyn nomipii
MymIenepiHi KOChIHABICH 15-Ke, an Tak HeMipai MyuenepiHin
KOCBhIHbICHI 27-re¢ TeH. Ockl nporpeccusnbiy Gecinumi mymecin
TabbIHIap.
ApudMETHKANBIK NPOrpeccusnbin @, + a, + a, + a, = 10. S _-ni
TabbIHAAP.
ApuMETHKAIBIK MPOTPECCHAHBIH OH CKiHII Mymieci —7-re TeH.
OHBIH aNFalIKbl JKHBIPMA YIII MYIIECIHIH KOCBIHABICHIH TaObIHAAp.
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1027. a)y =

x — |x — 4|| hopmynacsi-

‘: ;9)y=x—+(x+3);6)y=

MeH Gepinred (pyHKUHAHBIH rpaurid caabiHaap.

1028. Ecenti (yHkuusnapaeiH rpaQuKTepin MaiifanaHbin meminaep.
Exinwi can Gipinuli caHHbIH KBaJApaThiHaH apThiK. Bipinuii can Men
3-TiH aifbIPBIMBIHBIH JKOHE CKiHIII CaH MeH 4-TiH aiibIpbIMBIHBIH
KBAJPATTAPBIHBIH KOCBIHABICH 4-TCH KeM OOmaTthlH eki OyTiH OH
can/ibl TabbIHap.

C oeneeni

1029. AiinpivMansl # — TIKOYPHIITEL Tpaneuuara imITeil Chi3bUIFAH HICH-
©epaiH paauychbl, TpaneUUsHbIH cyifip Oypbimsl 30°-ka TeH. Ocb
TPANCUHsHbIH ayJaHbIH  APryMEHTIHIH (YHKUMACHI TypiHae
OPHEKTEHIEP.

1030. m-uin Kauzait MoHinae KoopauHatanap 6acer: a) y = x?— 6x + m;
9) y=x’+2mx+ 13 mapaGonacsiHbIH GackiHaH 5 Gip/IiK KaUIBIKTHIKTA
GOaThIHBIH 3ePTTCHAEP.

=34,

1031. a)y= —~a '

erep x < -2 HeMmece x > 2 Gonca, y =—1;

Py = 0pPMYJIaChIMEH
: {erep—25x526onca,y:—x2+3 Yoy

Gepinren (pyHKUHAHBIH rpadUriH canbiHaap.

; 1 -
1032. OH canaap KHbIHBIH/A: @) ¥ = x*+ x ecneli; 9) y = o X Kemiveni
(yHKIHs GONTATHIHBIH J0MICIACHACD.

CrarucTuka, KOMou HATOPHKA KIHEe

BIKTHMAJIABIK T€OPHACHI )Jlemenﬂ‘epi
A oeneeini

1033. OpbiHbIKKa 4 OKYIIbIHBI HELIE TOCIIMEH OTBIPFbI3yFa Gosabi?

1034. 1, 2, 3, 4, 5 undpprapbinan Kanima Gecranbanbl caH KypacThipyra
Gonaaer?

1035. Yweyinin emkaiiceichl 6ip Ty3yse kaTnalTein Gepinren 5 Hykre
ApKbLIbI HElle Ty3y Kyprizyre 6osaapi?
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B oenzeni

478.2) V2,2 - /2,32 -4, ..;0) /3,243 3,73 - 12, ...
lllCKCi'} KCMiMeﬂi TCOMETPHAIIBIK NMPOTrPECCHACBIHBIH KOCBIH/IBICBIH
TabbIHAAP.

0,2(5) 55 0,2(27)

0,12(7)" ™ 0,(63) *

480. Con karblHIa WIEKCI3 KeMiMeni TeOMETPHSIBIK MPOrPeCCHAHbBIH
KOCBIH/IBICHI JKa3bIIFaH TCHACY/iH TYOipiepin Tabbinmap:

479. JKaii Gemek TypiHae KasbIHAAP: a)

2
a)x+x+xi+..= ‘3':9),\-+_v3+ =35~ 1‘

481. a) b,— b =36,b,—~b,=18;0) b, —b,=7, b, ~ b, =2 Gonarei mekci3

KeMiMesli FeOMETPHSIbIK NPOrPECCHAHbIH KOChIH/IBICHIH TabbIHAAp.

C oeneeiti

482. a) 5; 2) 3,5 caubin KaHjai ga Gip mekci3 keMiMesi reOMeTPUSIIBIK
MPOrPECCHAHbIH KOCBIH/IBICK TYPiH/IC KOpceTiHaep.

483. Illekci3 keMiMeli FeOMETPHSIIBIK MPOTPECCHAHBIH KOChIH/IBICHI 4-Ke,
al OHBIH Mylesepi KyOTapbiHBIH KOCHIHABICHI 192-re TeH. Ocbl
MPOrPECCHAHbIH eCeirin TabbiHaap.

484. 8:5; ... mekci3 keMiMeTi FeOMETPHSITBIK TPOrPECCHACHIHBIH ATFALIKbI
N MYWIECIHIH €H a3 [ereH/ie HeuleyiH aubin TacTaraH/a, OHbIH Kaj-
FaH Mymenepinin KocsiHabicl 10-Han kem 60ma1?

485. Kocrinzbichl 8-re TeH GonaThiH WeKcis keMiveni (¢,) reoMeTpHsIBIK

3 = C Fity FoaFolly=y
nporpecensicel  Gepinren. ¢, = 4 ome o P
" wtt T Gz

1 v s -
-re TeH MYLIECiHiH HOMipiH TabbiHAap.

= 30. ITporpeccusiHbIH 4
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1021. ABCDF chiHBIK ChI3bIFBI y = f(x)
¢dynxumsceinbiH - rpaduri  (83-cy-
pet). OyHKUHAHBIH:
a) aHBIKTATy 00JIBICHIH;
) MOHEP KUBIHBIH;
6) HenCpiH;
B) KEMY apajibIKTaphbiH;
r) y < 0 GonaTeiH X-TiH MOHIACPIH 83-cypem
TabbIHAAp.

1022. Tenaeysep kyiiecin rpaduKTik TociiMeH meminaep:
a){y+x=6. 6){y+|x|= 2,

y=Ix"—8x+121; y=x"+6x+8.
) {.r‘v =4,
RN oy

B oenzeiti

1023. a) ¢ aiiHBIMAIBICHl — TIKOYPBIITHI YIIOYPBIMITHIH THIOTCHY3aChI,
OHBIH cYilip GypeimTapbinbii 6ipi 15°-Ka Ter. Ochl ymGyphImThin
ayJlaHbIH ¢ APryMEHTIHIH QYHKIUACH TYPiH/Ie OPHEKTEH/IEP.
9) Keipraymisira sxocrap Goifbinma 6ip ayeiceiMaa 60 Gesmex
naitbingay kepek Ooaran. On skocmapiabl X %-fa apThiK OpbIH-
nanbl. Keipraymisl jaiisingarad y GOJIIEKTIH X-Ka Toyenainirin
opHekTeTiH Gopmyna kypacteipeiiiap. Con dopmyna Goiibinina:
1) erep x = 10 Gonca, y-tin mouin; 2) erep y = 72 bosca, x-Tin
MOHIH TabbIHaAp.

1024. k-upin Kaunait Maninge y = kx + 9 sone y = 2x — 5 QyHKUMANAPBIHBIH
rpadukTepi abeuucca OCiHe KATAThiH HYKTEIE KHbLIbICAb?

1025. a) Ex kimi Moni 1-re TeH 6onaThin y = X — 6x + ¢ QYHKUMACHIHBIH;
) eH YJIKeH MOHi 2-re TeH 60s1athiH y = —x"+ 4x + ¢ QYHKIHACIHBIH
rpadurin cansiaap.

3 3
1026. a) y=x*—|x| + 2;9) y = (e-1) —‘(Zx 1) (dyHKUMACH TaK na

X

Q7I/1e KYII 11, COHbI 3ePTTEHIEP.
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84.

85.

86.

87.

88.

89.

KeMeHiH ©3¢H aFbICHIMEH JKY3reH/Ieri XKbULIaM/IbIFel 38,5 km/car, an
arbiCKa Kapchl — 32,5 km/car. ©3eH arbIChIHBIH JKbIIAAM/IBIFEl MCH
KEMEHiH MEHIIIKTI JKbLI1aMIbIFBIH TaObIHIAP.

a) TikOypeiuThl ymOypeiuTeiH ayaansl 60 cm’-re, am Katerrepi
Y3bIHBIKTAPbIHBIH albIPbIMBI 7 CM-Te TeH. YIIOYPBIITBHIH HepH-
MeTpiH TaGbIHaap.

9) M'nnoreny3sacst 13 cm-re, an aynausl 30 cm’-re TeH GonaThiH TIKOY-
PBILITE! YIIOYPBIITHIH IEPHMETPiH TaObIHAap.

Tewnaeynep xkyiienepi MoHzeC 11e:

a) {3x ~2y=0. yone {B.Xy =2y,

4x° +3y=9 4 +3y=9;
3) {x: Y =10, e {(x +yf =16,
=3 xy =3
6) {x‘+ y'=5, KIHE {("' —pfr=1,
xy=2 xy=2;

5) {5xy A {s.x_v =4x—1,

2x—y=3 (y—2x)=9?
AnmacTeipy TociniH naiiaananein, TeRaeyep KyHecinin mentimi 6o-
naThiH GapibiK (m; n) canaap xyObiH TaGbIHAAp:

a) {m+/1=*5(). 6) {m:+mn+n:=l3.
mn =96; m+n=4;

2) {nf —-n*=5, B) {Sm -n=0,
mn=6; m+n+2n=9.

Erep {"' +y=8, WapThl OpBIHACa, oHAa x° + y° = 3368 GonaTi-

xX+y'=34
HBIH JIDJICIICHACD.
3x—y+8=0,
x*—y=100
werimi 6osca, KazakcTaHHbIH OPMaH KOPbI KaHIIA (X) MAUTHOH TeK-
Tap/ibl KypaiiTBIHBIH JKOHE dJIEM eJIJIepi apachiHaa albil KaTKaH ay-
staubl GoiibIHIIA HEWiHII (1) OPBIH aNaThIHBIH TaObIHIAP.

Erep (x; y) canmap xyObi { TeHACyep KyiieciHin
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ConbiMen, Oyn TeHaeysep sKyieci KUBIHTBIFBIHBIH memimi (35 1),
(-3;-1), (ﬁ; \/g). (—f; —ﬁ) caHaap KyObl 6onabl.
Kayabs. (—/5;-/5), (3;-1), 3; 1), (/5; V/5).

CYPAKTAP.

1. Exi aiiupiMansicsl 6ap Tenaeynep xKyienepinin KaiiCbChl CHI3BIKTBIK eMec
Kyite Gonaap?

2. bipeyi CBI3BIKTBLIK, an 6acKachl ekiHmi gapexeni Teney Gonarein exi aii-
HbIManbichl 6ap Tenaeyep Kyiiecin Kanait wemyre Gonaus?

JKATTBIFYIIAP.

A oeneiti

79. a) (2; 2); 2) (3: 1) canaap xkybb {x ty=4, TeHJeysIep KyiteciHin

wemimi Goma ma? ES I
80. Terzmeysnep KyHeciH anMacTeIpy TOCTIMEH MICITiHAEP:
6) {y—3x=0,
x*+y'=40;

B){2x+_\

Xy=2,

81. Tenzeynep xyiiecin Kocy Tocifin naiianansin ueuinaep:

a){x‘~ =8, {.r+y~=zg,
X +y'=10; xX—y =21
82. a) Exi cCaHHBIH KOCBIH/IbICI 38-I¢ TCH, aJl YJIKCH CAHHbIH l-i Kinricinin

4
5. =
T ~iH Kypaiiaer. Ocbl caHaapasl TabbIHAAP.

9) AiibippiMbl 7-re, an kebeiitinaici 8-re Ten Gonatein exi can Gap
GoJ1a Ma, COHBI 3€PTTCH/IEP.

83. Tenneynep kyiiecin rpagMKTIK TOCUIMEH WIeMIiHACP:

a){x+y=3, 5){y=(x~l):+2.

x+y'=9; xy=2;

%y {y—x=l, B){_r"+y"=25‘
y=—(x—1y+4; xy=12.
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96. 3eprrey kyprisin, Temaeysnep XKyiiecinin memimi Gomarein OyTiH
caHaapAblH GapibiK (m; 1) KynTapeld TabbIHAAp:
a) {ml“fnnx*‘n":ll ) {m: +n=3, 6) {m +n*=37,

m+nt=3; m+n=17.

97. ArachiHia X aIMypT, al KapblHaackiHaa y® anma Gap. Onapaa Gap-
abiret 11 sxemic Gomel. Erep arachinza y aiMypr, ajn KapblHAaChiHAQ
x? anma Gouica, oHja exeyinze 6apabirsl 7 xkemic 6onap ei. Aracsinaa
KaHIa ajIMypT, KapblHIaChlH/Ia KaHIIa anMa 6011617

m —mn+n =17,

C oeneeiti
98. CuMMeTpHSIBI TEHJACYIep KYieciH meminaep:
a)[x+_1'_y+_y=5, Q){x+_v_‘v+y=4,
xX+xy+y =T,
99. Tenaeynep xyiiecin meminaep:
) {(x+5y)(.\'*y)=7. 3 {xy(.r+_v)=48.
(x+5y)x+y)=21; xy(x—y)=16.

100. Tenaecynepinin Gipeyi 6iprexTi Teraey 60aThIH, AFHH OHBIH COJI XKa-
Fbl — GapiIBIK MYLICCiHIH Aapexkenepi Gipaeil kenMmyie, ax OH Karbl

x*+xy+y

X =xy—6y'=0,
x*=5xy+2y'=—4

0-re TeH Gonarei { TeHJeyIep KyiieciH Kanait

weryre 6omazbr?

101. Tenaeynep kyiiecin meminaep:

a) {x:75xy+4y"=0‘ 2) {x:+2y:+3.ry=0.
X =Ty =4 X =5y =—4.
102. Tenaeynep xKyitecin rpadHKTIK ToCLIMEH meminaep:
X +8—axy—2y+4x’+8x -
2) x¥2 - DRE
y—x=2;
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90. KarbiHacsl 3-Ke, an KBajapaTTapbl KOCBIHJBICBIHBIH COJI CaHAAP/bIH
KOCBIH/IBICHIHA KAThIHACKI 5-Ke TeH OONaThIH €Ki HaTypan CaH/Ibl
Tabbiraap (JAnohanTreiy exenri rpek ecedi).

B oeneeni
91. Tenaeynep Kyiecin Kocy TaciniMen memrinaep:
2 gt I =+ xy=-10,
aylx vy 6 6) Y
1 s_5 5l*21y=13
¥ B 6 y
3){xury::z;z. 5) {3x:+2xy—
xy=-9 x*—2xy—3y

92. Tenzeysep xyiiecin xaHa aifHbIMAIBLIAP CHTi3y apKbLIbI WIEHIHACP:

6) {(1+_\*)1—6(x+_v)+5=0.
(x—yV—-2(x—y)-3=0.

3.2_4
a)l*
Byl
z 9
93. Tenpeynep xkyiiecin rpaguKTiK TOCIIMEH mIemIiHACp:
a) 2; ) {x‘+2.\'+_v=—l‘ 6) {.\'y=2
xy=-3 x+y+5=0; y=-04x"+24.

94. Teupeynep xkyiecinin wemimi 6oaaTein 6apabik (x; y) canaap KyObiH

TabbliHAap:

a) [T Y =24 yyuunarm aeR; 6) {r —y =0,
xy= -3d’, x = xy+ yl

9 jxty=a, MyHzaFbl GER; B) {" =(2x+1)
y+2x=d, 4+ y =3xy=1.

95. KochiHabICh, KOOCHTIH/IC JKOHE KBaJAPAaTTAPBIHBIH aifbIPBIMBI ©3apa
TeH GonaTein pTYpIi eKi can Gap Gona ma?
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- TLETIO I "
(x, ecenTin WapThIH KaHAFaTTaHABIPMaiiabl). Conma t = % = 4 (carar).
Kayaben 15T; 4 car.
2-ecen. Exitanbanbl canabl OHbIH LH(pPIaphHbIH KobeiiTinaicine

=60;x*-3x—180=0;x,,=

Genrenpe Goini 1-re, an Kanapirel 16-ra TeH 6onazast. Erep onbid mudp-
Naphl aibIPHIMBIHBIH KBaApaThiHa HpIapeiHbii KeOeiiTinaicin kocca,
Tarbl COH/AIl cau weiFaapl. O KaHxaii can?

Wl e wyi. / macin. Bearicis exitanGansl can ab = 10a + b 6ochIH,
MyH/IaFbl @ — OHABIKTap Hupsl, b — Gipaikrep uudpsl. Ecenrin Gipinui
wapThiHAH MbIHaHBI anamel3: 10a + b = ab + 16, an exinmicinen — 10a +
10a+b=ab+16,
10a+b=(a—b) +ab;
6ynan (a — b)* +ab=ab + 16, (a— b)*=16,a— b =—4 nemece a — b = 4.
Conpa a = b — 4 uemece a = b + 4. Jlemexk,

10(b—4)+b=(b—4)b+ 16 nemece 10(b+4)+ b= (b+4)b+ 16;

b*—15b + 56 = 0 nemece b* — 7b — 24 = 0;

+b=(a—b)*+ab. Tenneynep xyiiecin weueifix:

- +
5y = 15+225-224 _ 1541 oo _ T£/49+96 _
2 2 2 34 2
_ 7+/145

) — ecenTiH IIAPTBIH KaHaraTTaHJbIpMaiiiel, cebebi HEN.

b,=17,b,= 8 6onansl, connaa, =3, a,=4.
XKayab sl 37 nemece 48.
II moacin. ab ispeningi can Gonewn. Ecentin waprsi Goiibinma
10a +b=ab+16,
{l()a+ b=(a—b) +ab.
Bipinumi Tenaey i HaTypan caHap apKblIbl LIELIII, 01apIblH KalHChIChI
eKinmi Tenaeyain ae memimi Gonarbinbie Tekcepemis: 10a —ab = 16 — b,

16—b 10-b+6 6
—b)=16 - = = =1+
a(10-b)=16-b,a 10—b 0-5 1 =5

KkoHe bEN. byn maprrel Tek: b, =4,a,=2:b,=7,a,=3:b,=8,a,=4;
b,=9,a,=7 caunap xy0bl KaHaFaTTaHABIPA/IbI, COliKeciHuIe, eKiTanGabI
canjap: 24; 37; 48; 79 6onansi. Onapasit iwinen 10a + b = (a — b)* + ab

, MyHzarbl aEN
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IV. TPUTOHOMETPUSA

T

Boaimai oky noTukecinae

* Gyphilll TIeH JIOFAHBIH TPATyCTHIK KHE
PAHAHIBIK OIIICM/CP] YFbIMIAPBIH;
*Ke3 KeIreH OYpHINTHIH CHHYCHIHBIH,
KOCHHYCBIHBIH, TAHTCHCIHIH JKOHE KO-
TAHTEHCIHIH AHBIKTAMATAPBIH:

* TPHTOHOMETPHANBIK  (DYHKUMAAAPIBIH
AHBIKTAMANAphi MCH OJApIbIH  KacH-
eTTepin;

* GypBILITAP/IBLIH
(yHKUHATAPBIHBIH APaChiHarbl KaThiC-
Tapabl  OPHEKTETIH  opMmynanapas
Diay Kepek.

TPHIOHOMETPHSIBIK

* TPA/LyCTBIK KOHE PAIHAHIBIK OIIEM-
JICPMEH  OPHEKTENreH  OyphIITapibIH
TPHFOHOMETPHANBIK  (PYHKIHANAPBIHBIH
MoHzepiH Taba any;

* TPHTOHOMETPHANBIK  (DYHKLHATAPIBIH
KAaCHETTCPiH OPHEKTEp/i Teme-TeH Typ-
JeHaipyre KOHE ecenTep WbIFapyia
KOJI/IaHa A1y Kepex.
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HbIMasbIChl Oap Tenaey KypeiHaap. 77. a) bonmaiinsl. JKynteirsr Gipacii
JKAHe aPTYPI canjap yuin Tanjay xKyprisiraep; 2) 17. 78. Koopauuara-
napbi Oepinred TewaeynepAiH wemimaepi GoNaThIH HYKTENEp KHbIHBI:
a) 6ip nykreaen (1; 1); 9) y = 0 xone x = 0 exi ry3yain (0; 0) nykrecincis
Gipiryinen; 6) y = —%x JKIHE y = %\ Ty3yJepiuin Gipiryinen; B) Ox ocine
KaTbICTbI JKOFAPFbI JKAPThI JKA3BIKTHIKTA OpHAIACKaH x* + (y — 3)*= 57 wen-
6ep MeH Ox OCiHe KaThICTBI TOMEHT KapThl KA3bIKTHIKTA OPHANACKAH X+
+ (v + 3)*= 52 menbepain (—4; 0) sxoHe (4; 0) HyKTeNEP/I KOCA alFaHIarbl
Oipiryinen Typazsl. 79. a) Bommaiiner; o) Gomager. 80. a) (26; —24);
2)(-3:-2);6) (-2:-6), (2; 6): B) memnrimixok. 81.a) (-3: 1), (-3: 1), (3: 1),
(3:1); 9) (-5:-2), (=55 2),(5;-2),(5; 2). 82.a) 20 :xaue 18; 9) 6ap Gomazubl,
8 xoHe | Hemece —1 xone —8. 83.a) (0; 3), (3: 0); 0) (—1: 0), (2:3);6) (1;2);
B) (—4; -3), (-3:—4), (3: 4), (4: 3). 84. 3 km/car xoane 35,5 km/car. 85. a) 40 cm;
9) 30 cm. 86. a) JKok; o) uo; 6) ud; B) koK. 87. a) (—48; -2), (-2; —48):
9)(-3:2),(3:2);6) (1:3),(3: 1); B) (-1:4), (15 2). 88. Kyiienin mwemimaepi
(3; 5), (5; 3) canpap xyObl GonarwiHAbIKTaH, an 3°= 243, 5% = 3125.
89. 12 muH. ra, 44-opein. 90. 6 xone 2. 91. a) (25 3); 9) (-9: 1), (-1 9),
(1:-9), (9;-1); 6) (=35 3), (3; -3); B) (-1; 1), (1; 1). 92. a) (4; -2), (4: 2);
a)(—»~~) 6)(0; 1), (2;-1),(2; 3), (4; 1).93.2) (—1; 3); 9) (5 —2,5;~~2,5),
(= 1,5; = ~6.5); 6) (= -2,7; = -0,7), (1; 2), (= 1,6; = 1,3). 94. a) (~a; 3a),
(a; —a); 2) (0; ), (2a = 2 2 - a); 6) (/33 /§) LD, (13 -1,
f 1-/5

KOHE —— ——

2

(V333 )8) (=150), (05-1),(0:1).95. BapGomam;

+Z‘/E KIHE l+\/ .96.(m;n):a)(-3;-1),(-1;-3),(1:3),(3: 1);

9) (-15 2), (2; -1); 6) (1; 6). 97. 2 anmypr, 9 anma. 98. a) (2: 1), (1: 2);

2) (3_2/§:3+2£). (“25;3_25)‘ 99. a) (-2; -1), (2; 1)

9) (4: 2). 100. Bipinmi tenaeyain Gapubik Mymiecin y’-ka Gesmim, co-

HEeMece

o X . . I
Rai KefliH ‘" -Ke KaTHICTH KBajpar Teifey wewim, opi Kapaif op-

HbIHA KOHO0 TociliH Koinjamyra Gosaast. 101. a) (—%: —%) (% %)
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3. Marinai ecentepi eki aliHbIMAJIBICHI 6P CHI3BIKTHIK
eMec TeHeyJiep Kyiieci apKbLIbI LIBIFAPY

TarpIpbINTHI OKY GapbIchbIHa:

* ecenTi wapTel GOMBIHIIA OHBIH MaTEMaTHKAIBIK MOJE/IH — eKi aifHbIMa-
JILICBI Gap CHI3BIKTBIK EMEC TEHIEYJIep KYHeciH Kypy bl

* ecenTin WapThl GOiibIHIIA eKi aHBIMAIBICH! 6aP CHI3BIKTBIK EMEC TeHACYIep
HKYieCiHiH meniMiH Taybir, OHbIH eCeNTiH IapThiHa CONKECTITH aHBIKTAY Abl
yiipenecinzep.

Tenaeynep xKyileciH naiiananbin, MOTIHAI ecenTepi wbFapy Obuiait
OpbIH/IANATHIHBIH €CKE CaNaifbIK:

1) Ecenre kaH/aii Hplcanap HeMece WamManap Typajibl co3 GOIFaHbIH,
onapablH Kaiiceumapsl Genrini, Kaiichinapel Genricis exeHin aHbIKTarn,
Benrici3aepain ekeyiH x jkoHe y Jaen Gearineiimiz.

2) Ecenrin mapThit xkoHe Genrininep MeH 6enricizaep/iH apachiHAaFbl
GaitIaHbICTBI NMaiialaHa OTHIPBIN, CCENTiH anreGpabik MOJCIIH — eKi ali-
HBIMaJIBICHI Gap €Ki TCH/ICYIiH JKYHECiH Kypambi3.

3) lIbikKaH TeHaeyIep Kyiiecin menremis.

4) Ecentin mapTeiHa coiikec KeICTiH WeHIiMiH Taybin, kayaObiH jkKa-
3aMbI3.

l-ecen. Exi Opurapara acthik KamOGackina 60 ToHHazan Guniaii
kaObuiay TanceipeutFan exi. Bipimmi Gpurama eximmire kaparanaa
caratbiHa 3 ToHHA Oupaii apThik KaGbLijan, TanceipmManbl | caratka ep-
Te opbiHaabl. bipinui Gpuraia cararbina Heue ToHHa Guait Kabbliaabl
JKOHE TAarChIPMaHbl HELIE CaFaTTa OPbIH/Ia/bi?

Il e mr y i. Bipinmi 6puraja caraTeina x TonHa Gujaii KaGbiian, Tan-
ChIpMaHBI f caratTa opbiHaaran GoscbiH. CoHza ekinmi Gpuraza caraTbiHa

(x—3) Tonna 6uaaii kabeuiaam, (1 + 1) carat )xymbic icteren. Ecentin map-

Thl GoifbIHIIA TEHJIEYNep KyileciH Kypambi3: {""=60' Ocsl
(x=3)(r+1)=60.
— 60
it T Ly 180
TeHeyJIep Kyilecin memeitik: % 60 +x— = 3=

(x=3)(E2+1)=60;
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KoceiHabichin  (EBkmum)  Taly  epexenepin

TYKbIpbIMJaFaH OonaTelH. ApXHMEI LIEKCi3
= g 1 1 1
KeMiMmerni reoMeTpusIbIK 1 + Fr gttt

n

+ ... NPOrpecCHACHIHBIH KOCBIHIBICBIH Kajaii

Tabyra OonaThIHBIH  KepceTkeH. TizGektep
TEOPHACHIHBIH 1aMybIHA YH/I MaTeMaTHKTEPiHiH
Jie KOCKaH yeci 30p.
A Eyponana XIII raceipiia HTanbAHABIK MaTe-
Apxuned matink ®ubonayun (1170-1250) «Abaka Typa-
Jbl KiTamy UIBIFAPMAChiH JKapuanaraHHaH Keiiin
Ti3BeKkTep KeHiHeH Ko1anbiia 6acTasl.

Omnna on rpekrepre, yHiaimikrepre, apaGrap-

ra Oenrini Gonran apudmernka MeH anrebpa Ty-
pasibl MaTepHaIIap/abl peTke KenTipin, 6asHaaran
6onarsin. by Eyponaia MateMaTHKaHbIH T€3 a-
MYbIHA YJIKEH 9CEpPiH THTi3i.

MatemaTHKanbIK MHAYKUHS dfliciHe okene-
TiH maiibiMaynapabl  epTe/ieri OKbIMBICThLIAP
na Konjawrad. Byn oxictin ambutybiHa dpan-
uy3 maremarukrepi P. Jlekapt (1596-1650) nen
b. IMackans (1623-1662) kemn yiec KOCTbI.

Dubonayyu

Fanamtopaan:

a) GuboHauul CaHAApbl Typaibl MONIMETTEpPAl, «KOAHAAP Typaibl
ecenTepy MeH OHBIH LIelIyiH;

9) apu()METHKAIBIK HEMECE TEOMETPHSIIBIK POrPECCHs APKbLIbI Ibi-
rapbutathid Exenri Mbicoip skone Exenri BaBunon ecentepin Tabbinaap.
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al{HBIMANIBIHBI CKiHITICI apKBLIBI OPHEKTEH/CP, IbIKKaH OommekTi OyTin

caH MeH 0OJIEeKTIH KOCHIH/ABIC TYpiHe KeaTipinaep. 67. 13 xoune 6 Heme-
ce 67 sxane 66. Exi x, y aiiupimansicsl 6ap Tenney KypbiHaap xkoue 133 ca-
HbiH 7 MeH 19 xaii koOeHTKimTepine JKIKTemN, X — y aHe X + y OPHEKTePiHiH
MYMKiH GonatsiH MoHEpiH KapacTeipbiHaap. 68. 11 ke, 7 e3en. 69. Ko-
OpAMHAaTanapsl 6epiareH KaThICTapAbl KAHAFATTAHABIPATHIH HYKTENEP KH-
— 2 Ty3ynepinin Gipiryi; 9) y=x+2,y +2,
y=x—2,y=-x— 2 tysynepinae xatarsit, 6acsl (0; 2) xoune (0; -2)

BIHBI: @) y = X + 2 MEH y

HykTenepinae Gonartein 4 coynenin Gipiryi; 6) Tebenepi (-2; 0), (0; 2),
(2: 0), (0; —2) nykrenepinae GonaTelH WapIIbIHBI KYPaiiThiH 4 KeCiHAiHIN
6ipiryi; B) (0; —2) men (0; 2) HykTenepin Koca anranaa Ox OCiHe KaTbICThI
x?+ 4 mapaGosachl MeH

TEK JKOFApFbl JKAPThl KA3bIKTBIKTA JKATATBIH ) =
Ox ociHe KaThICTBI TEK TOMEHTT KapThl XKAa3bIKTBIKTA KATAThIH y = X — 4
napabona Gemikrepinin Gipiryi; r) (1; 0) sxone (3; 0) HykTenepin Koca an-
Fanaa Ox OCiHE KaTBICTbI KOFAPFBI KAPThI KA3BIKTHIKTA JKATAThIH Y = x>+
+4x + 3 mapabonacel MmeH OX OCiHE KaThICThl TOMCHTT JKaPThl JKA3bIKTHIKTA
KaTaTelH y = —x’+ 4x — 3 napabona Genikrepinin 6ipiryi; r) y = V2x xone
p= —‘/E dynkuusnaper rpadukrepinin Gipiryi. 70. 14 mommne. m-ai
X TIeH y apKbUIbI €Ki TICIIMEH OPHEKTEII, eKi aifHBIMAJIBIChl 6ap TeHACY Ky-

peinaap. 71. Bepinren Tenaeysnepain memimi GonaTIH HYKTENEp KHbI-
HBIHBIH KOOpAHHATamapsl: a) 4 nykreacH (—4; —5), (—4; 5), (4: 5). (4; -5);
9) uentpi (1; 0) mykrecinme, paauycsl 3-ke TeH GonaThiH meHOepain
Gapibik HyKTenepinen; 6) y = x xkoHe y = —x Ty3ynepain Gipiryinen;
B) ¥y = x Ty3yi Mex y = 2x napabonaceiHbiH OipiryiHeH Typaasl.
72.a) (-3;5); 9) (2;-1); 6) (4; 3); B) (—ﬂ: 1). 73.a) n =2, m = 4 Hemece
n=4,m=2;9)n=1,m="7unemece n=6,m=_2.m ailHBIMAIBICBIH /1 APKbLJIbI
OPHEKTeN, WBIKKaH Oemmekti OyTiH caH MeH OONIEKTIH KOCHIHIBICHI
TYpiHJe KepceTinaep: a) m = 2a-Sra¥l L Rl

2n—3 2n—
6 M Hemece 4 M koHe 4 M. 75. Mbicansl, (7; 5) nemece (8; 5). x aiinbiMa-
JILICBIHA KATBICThI KBA/IPAT TEHEY perinie mewminaep. 76. a) 17 m/mun;
9) 17 m/mun-Tan apTeik. CanjibiH KO3Fajly XKbUIIaM/IbIFbIH JKOHE MOTOPIIbI

74. 3 m xoHe

KaiiBIKTBIH MEHIIIKTI JKBUIAM/IBIFBIH aifHBIMANBLIapMEH Oenrinen, exi aii-
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105.

106.

107.

108.

109.

110.

a) 300 KM KalIBIKTBHIKTBI JKOMAyIIbIIAP MOHBI3bI KYK MOHBI3bIHAH
1 caratka Tesipex erexi. 1,5 cararra )onayusliap noibi3bl KYK
noibI3bIHAH 22,5 KM apThiK KYpeai. Op MOibI3IbIH KbIIIAMIBIFbIH
TabbIHIAp.

9) A xone B kamanapeiaan 6ip mesrinne 6ip-6ipine Kapama-Kapcsbl
GarbITTa XKOIAYLIBUIAP TOHBI3EI MCH JKYK MOHBI3bI IIBIKTBL. TypakTh
HKBUIIAMJILIKIICH TOKTayChI3 JKYPill OTBIPBIN, JKOJAyIIbLIAP MOHbI-
3bl B Kanaceina 4 cararra, an XKyK noiibisbl A KanacelHa 6 cararta
werTi. Erep noiipi3nap ke3jeckenHeH Keifin 2 caraTTaH COH 0ap/abiH
apakawbIKTeIFel 320 KM Gosca, MOMBI3AapaAbIH JKBUIAAMIBIFBIH
TabbInap.

ArpicrieH 15 kM, arbicka Kapchbl 18 KM KalIbIKTBIKTBI KaTep | carat
45 muHyTTa KY3in oTTi. Erep karep 15 MHHYTTa arbiCrieH 5 KM xKy-
3in eTeTin Gonca, OHBIH MEHIIIKTI JKBUIIAM/IBIFBIH XKOHE ©3CH arbi-
CHIHBIH XKBIIIAM/IBIFbIH TaObIHIAD.

Okeci Men Gamacer Gearini 6ip skymbicTbl 1,2 caraTTa OpbIHAAI/BL.
Erep 6anackl 0Cbl KYMBICTBIH JKapTBICHIH OpbIHJACA, ajl dKeCi OHbl
Gitipee, onma 2,5 car Kaker 6onap eai. Ochl KYMBICTBI dPKAHCBICH
JKeKe opblHjiaca, Heme cararta Gitipep eai?

a) Ludpnapeiubin aiibipbiMbl 2-T€, ajl ONapAbIH KBaJPaTTaPbIHbIH
KOCBIHBICEI 52-r¢ TeH GonaThiH ekiTanOansl caH 0osia Ma, COHBI
3epTTEeHACP.

9) Erep exiTanGanbl caHfa OHBIH UM(pPIApBIHBIH €Ki eceleHreH
KOCBIHILICHIH Kocca, 96 mbiraasl. Erep con canbl uudpiapbiHbia
KOCBIH/IbIChiHA KoOeiiTce, onaa 952 mpiraasl. ExitanGansl cauibl
TaObIHAAp.

Kaii Genmextin GoniMi MCH aNbIMBIHBIH KBAAPATTAPbIHBIH AifbIPbI-

Mbl 55-Kke TeH. OHbIH anbiMbiH 2 ece, Gonimin 1,5 ece apTreiprania

1 .
Gomex g -Te apTazsi. Ocpt GonmekTi TabbiHAAp.

a) Exi mapiibiHbiH ayJaHJapbiHbIH KOCBIHABICKL 25 am-re, ai
KabblpramapbiHble KebeiiTingici 12 am’-re Ten Gosica, con KaGbip-
Fanap/bl;

9) erep TiKOYpHITHl YmOYPLIITEIH 13 cM-re TEH THIOTEHy3achl
oHbIH 9p6ip KarteTin 3 cM-re y3apTKanja 4 cM-re ysapathiH 6osca,
YWOYPBIUTHIH ayAaHBIH TaObIHIAD.
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TalbIK MWHpeKTe GonyblHa GaiinaHpicThl Oypy OYpPBINIBIH CON IIHPEKTIH
Oypeiust gen araitasr. 0°, £90°, £180°, £270°, £360° GypbluTaphl CIIKAH-
Jtaii mHpeKKe KaTrai/ibl.

1lenbepain B nykrecin f=a + 360° - n, mynaarst 0° < a < 360°, n€Z,
OypsoiiubiHa Oypy apKbiiibl Aa amyFa Gomnajsl. o OypeiiibiHa OYTiH caH aii-
HaJIbIM OYpBIIITEL KOCKAHAA ¢ KaTKaH IIMPEKTiH OYpPBIIIbI MIBIFA/IBL.
Meicansl, —400° Gypeimn TepTiHmi wWHpeKTiH Oypsiubl, cebedi —400° =
=—40° + (-360°), 870° Gypeim ekinuri mupexTiki, cebebi §70° = 150° +
+360° - 2 (48-cyper).

a) 8%

48-cypem
CoubiMeH, Oypy Oypbilbl — reOMETpHsIBIK (QHIypa emec, 01 OH Aa,
Tepic Te MOHep/1i KaOblI1aHThIH GYPBIIITHIK OJIIICM.
a€[0°; 360°] GyphibIHbIH 13, AB 10FachbiHBIH 1a FPayCThIK OJIeMi
AOB uentpiik OypbilIbIHBIH IIamMackiMeH onmeneni. Jloranap meH
OypbitTapabiH Tark! 6ip Gipuik eeMin — pajHaHbl CHri3eHik.
Y3bIHABIFGI  HWIeHOEepAiH  paguycbina Vi
TeH 10FaFra TipeJieTin HeHTPJIiK GypbimTel
1 pagnan 6ypeim aen ataiine (49-cyper).
PaguanMeH epHeKTeNTeH OyphIIUTBIH Iua-
Machl OHBIH paduanObly eawesmi Aen arana- 6}
Jbl. JIOFaHBIH PajMaH/IbIK OJIIEMi jie OChi-
naii aublKTanaabl. «Pajanany ce3i JaTbIHHBIH

«radius» — «coynae» JCreH CO3iHCH NIBIKKAH,
«aH» KYPHAFBl KIIBIFYbD» Aerenai Ginaipeni. 49-cypem
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wapTeiH Tek 37 MeH 48 KaHaraTTaHAblpazbl, cededi 37 = (3 — 7)* + 21,
48=(4—8Y+32,an24# (247 +8,79 % (7—9) + 63.

JKayab6 bl 37 nemece 48.
A 3-ecemn Erep TikOypsiuTsl ymoypsiuTeiy 6ip

KaTeTi a-Fa, ai OFaH iWTell ChI3bUIFAH IIEHOEPIIH
panuycsl r-re TeH 0oJca, OHBIH eKiHILII KaTeTiH Ta-
6y Kepek. a MeH r-JliH apachiHaFbl KaThIHAC KaH/ail
Gonranja ecenTin wmemimMi GOMAaTBIHBIH 3epTTEY Ke-

M
peK.
N . -

Kr Il e w y i. I3geninai karer AC = b, AB = ¢, BC =
C_‘ B =a, OM = OK = ON = r 6oacsin (12-cyper). AM =
K = AN, BM = BK, CN = CK = r GonraH/bIKTaH, ¢ =
12-cypem =(@—-r)+(b-r),c—b=a-2r6onams. Conna:

— s s e~ b=a—2r.
{c*b—a 2r; {( b=a-2r, [ 7 Byran 2b =

TR YR s =g le+b=—9%—.

c=b=ay (c—=b)c+b)=a% |ctb e
a a—(a=2r) _ dar—4r _ 2r(a=r)

T a-2r (&= 2n), armu b= 2Wa—20)  20a—2r)  a-2r °

MyHJaFbl @ > 2r.

2r(a—r)
 E——— >2r.
Kayabwu a—2r > MyHnars g 2r
JKATTBITY.JIAP.
A deneeiti

103. KaiiceiGip okaii GemmexkTiH anbiMbiHa 2-Hi, am Genimine 3-Ti
KocKaHJa GesuieKkTin e3repmeiitini Genrini. An erep Gesmumekrin

. x 1 :
Genimine 6-Hbl, anbiMbiHA 1-1i Kocca, oHxa Geiex 3 -re Kemmi.
Ocsi GomnmmexTi TabbIHmap.

104. a) TikTopTOYpeITEHIH JHaroHani 17 cM-re, aa OHbIH mepuMeTpi
46 cm-re TeH. Ochl TiKTOPTOYPHIITEIH KaObIpranapbiH TabbiHap.
9) /lnaronanbaapel @3apa NEpHEHAMKYIAP TOPTOYPHILITEIH ay1aHbl

36 cm’-re Ten. Erep auaroHanbaapbiHbiH KaTbIHACH! % 6Gosica, onap-

JIBIH Y3BIHBIKTAPBIH TaOBIHAAD.
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21. Bypbiul el J0FaHbIH IPAa1yCTBIK
JKIHE PaJHAH/IBIK oJIem/iepi

TarkpIpbINTHI OKY GapbIchbIHaa:

* Ke3 Ke/reH GYpBIITHIH PAAyCTHIK XKAHE PaIHAHBIK ememaepi Men ip-
ik mieHGep YFBIMIAPBIH; OYPBINITHIH TPATYCTHIK ONUIEMiH PagHaH/IBIK
emmemre KaHe Kepi aifHanasipy Tacinaepin Ginerin Gonackiap;

* Gipaik menbepre rpaaycThIK KIHE PaAHAHABIK OJIUICMACPMEH OPHEKTE-
ren Oypy Gypsirapsin Genrineyai yiipenecinuep;

* HaKTBl CAaHJapMEH KOHE PaJMaHbIK OJIeMIEPMEH OpHeKTenreH Oypy
GypHIITAPBIHBIH APAChIH/IA CANKECTIK OPHATY/IbI YilpeHecinep.

8-CBIHBINTBIH TeoMmeTpust Kypebinaa 0°-tan 180°-ka ngeiiinri Oy-
PHILITAP/BIH CHHYCBI, KOCHHYCBI, TAHTCHCI JKOHE KOTAHTCHCI YFbIM/a-
pbl KapacThipbiiFa 60maThiH. TPUrOHOMETPHSAA Ke3 KereH OYPBILIThIH
TPUTOHOMETPHSIBIK GyHKIMsUIaps! 3eprTeieai. Ocsl GyHKUHATAPABIH Ka-
CHETTEepPiH OKbIMAC OYPBIH TPHIOHOMETPHA/AAFbI Ke3 Ke/IreH OYphIll yFbi-
MBIH Kapacthbipaiibik. 0°-Tan 180°-ka aeiinri GypeliTap/abiH TPUTOHO-
METPHSIBIK (DYHKUHSIAPbIH eHri3renae Gipmik paamycThl jKapThl MICH-
Gepai kapacteipran GonateinObi3. Eui koopounamansii wemece Gipaix
wenbep nen aTanaThiH paanychl 6ipre TeH mendepai naiiananatsix 6ona-
Mbi3. Oran canak 6acein — A(1; 0) nyktecin 6enrineiimiz. [lenbdep Goiibi-
MEH caraT Tilli GarbIThIHA Kapchl Oypy/ibl OH GarbiT, all carat Tili GarbIThi-
MeH Oypyabl Tepic GarbiT N caHaHThIH 60IaMBbI3.

o Gypeimbina 6yprania 6acrankel OA paau-
yeol OB panuyceina kemerin Goncein. Cona

1l upex

Vuapex
AOB 6ypbllbIHBIH AMAChIH Oypy Oypbiutbl 1e1

ataiiabl (47-cyper). Opbip a Oypy Oypsiuibin
a = 360° - n + ¢ Typinje KapacTeipyra Gomazubl,
MyHarbl n€Z xane 0° < ¢ < 360°. Erep Gypy Oy-
PBILIBI CAFaT Tili GaFbITHIHA KapChl KO3Faxy Gapbi-
ChIHJIa anbiHFaH Golica, oHa o1 OH Oypeiun jer,

Wuapex ' IV wupex

47-cypem an carat Tini GareITHIMEH ajblHCa, Tepic Oypbim
aen ecentenesti. OB pajuychiHbIH Kail KOOpAHHA-
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9) (15 1), (1; -1), (—4: 2), (4; -2). 102. a) (1; 3); 9) (-2: 3), (2; 3). 103. § 3
104.a)8cm, 15cm; ) 4\/5 cM, 9[’! cm. 105. a) 75 km/car kane 60 km/car;
3) 96 km/car xkone 64 km/car. 106. 19 km/car xoune 1 km/car. 107. 2 car
skane 3 car. 108. a) bap 6omnazsl, 64 Hemece 46; 2) 68. 109. % 110.2) 4 1
skame 3 am; 2) 30 em?. 111, ‘/ﬁ cM;2) 0,24 am% 112.5¢m, 12 em. 113.5 am

skane 2 v, 114. 80 km/car xoane 60 km/car. 115. 40 rxone 160 r. 116. 28
Hemece 82. 117. 6 cM xoHe 6/3 cm. 118. a) (—4; —8) nemece (—4: 0);

2) (-1;-2y/2 — 1) Hemece (13 2y/2 — 1. 119. a) /&S, \/f L 2“},4—?
120. m ece. 121. a) 10 cexynara; 2) 36 MHHYTTa koHEe 45 MHHYTTA.
122. a) 10 kyHme; a) 6 car xome 9 car. 123. (%1) 124. 2).
125. Msicansi, a) (0; 1); 2) (';:O)A Backa Mbicangap KeaTipiraep.

126. a) y = —x + 1; 9) y = x*+ 7 Temaeyidin rpaurin caubim:
a) CaNbIHFAH Ty3yre KaTBICThI KOFAPFbI JKAPThI JKa3bIKTBIKTA JKATATBIH;
9) canblHFaH napabonajaH TOMEH JKAaTaThlH HYKTENEPAi Tawiam ana-
MbI3. Mbicansl, (—4; 7), (0: 3), (4; —1). 127. (1; 8) sxone (—1; —4) nykrenepi
¥ <x?+ 6x + 1 TeHcisairiMen Gepiaren cangap skyObl KHBIHBIHA THICT.
128.2) y<0;2) y>x; 6) y >x*— 1.129. a) 1, a-cyper; 2) 1, 2-cypert. 130. 9.
131. a) I xoaHe IV; o) III xoune IV. 132. a) 13; 3) 57. 133. a) y > |x;

)y K-2[6)y< —%A 134. B) 2, a-cypert; ¥) 2, a-cyper. 135. AKukar

emec. 136. a) (1; 2); o) weurimi xok. 137. a) 3, a-cyper; 6) 3, a-cyper.

iy " a),, | ’,)\kLLL‘Jle a) ! 2

1-cypem 2-cypem 3-cypem

a)

138.6)4-cyper. 139.2) 50:2) 62:6) 54:8)45.140.1)6;2) a; 3)2.141.a) 5,
a-cyper; ) 5,a-cyper; 6) 5, 6-cyper; B) 5, 6-cyper. 142.(1:-1),(2: 1),(3;3).
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3-Mbican. {XA Y =4 renneynep wyiiecin meny kepex.
X+y'=8
1l e w y i. By skyiieni Gbutaii Typaeraipeifik:
{(x+y)z~2x,v=4. {(x+y)z—2xy=4.
(x+y)(x*+y —xy) =8 l(x+ y)(x+y) —3xy)=8.

xty=txy=p

r=2p=4,

aen Oenrinen, MbIHAHBI AlamMbi3: {
(= 3}7) =183

=3t

Kyitenin exinui renaeyin wemeiiik: 264 — 3£ + 121- 16 =0,
£-12t+16=0,
£—4t-8+16=0,
Hrr—4)-8(1-2)=0,
(t-2)(r+2t-8)=0,
t—2=0mnemece £ +2t—8=0,

16—4
t=2muemece t, =—4,1,=2. Connap, = > =6,p

ConbiMeH, GacTankel Kyiie Keneci exi TeHaeyep KyHeciHiH KubIH-

THIFBIHA KeNTipiesi: {X +y="4, nemece {.\’ +y=2,
Xy =16 xy=0;
{y=_x—4' Hemece {-V=_"'+Z~
x(-x-4)=6 x(=x+2)=0;
{y=—x—4. HeMece {y=—x+2.
K +Hax+6=0 x(=x+2)=0.

X'+ 4x + 6 = 0 kBagpaT TenaeyiHin TYGipiepi KoK, ce6ebi AuCKpuMH-
HAHTBI Tepic cau, AeMek, OipiHmi KyifeHiH memrimi koK. Exinmi xyiieHin
wemimaepi (0; 2) xone (2; 0) canaap xy6bl Gomaasl.

JKayab6 sl (0;2) xone (2; 0).
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I ey i. XKyiienin Gipinmi TeHaeyiHeH y-Ti X apKblIbl OPHEKTEHMI3
y=x—5;

*=2x+x=5=7=0.
—x — 12 = 0. Buer TeopemachiHa Kepi
3-5=-8,y,=4-5=

Jie, eKiHIIi TeHeyiHe KOIbII, MbIHAHbI alaMbi3: {

Ekinmi Tenaeyai memeiix:

Teopema GoiiblHIIA:
=—1 Gomazsl.
Kayabs. (-3;:-8), (4:-1).
Bip Temmeyi ChI3BIKTBIK, ail eKiHIICi CBI3BIKTBIK eMeC TeHJeysep
JKy#eciHiH Ke3 KeJIreHiH aaMacTeIpy TociniMeH wmemryre GomaThiHbIH aji-
Ta KeTejikK.

=-3,x,=4. Conga)

2-MBICaIL {'\'Z +ay+yi=19, TeHJCYJIep KYiieciH meury Kepek.
xX=xy+y'=7
lemyi. Jyfie TenaeynepiHiH con KoHE OH JKAKTAaphlH My-
meaen a3alTein JKIHC KOCBIII, GaCTanKbl )KYFICI'C MOoHAEeC
xy=6,

{ZX-" =12, Tengeynep okyiiecin amampis. Bygan Y
2 +2y° =26 x*+y'=13,

Kyitenin exinmi Teraeyin mwemeiiik: x* — 13x* + 36 = 0.

Tenneyai x’-ka KaTbiCThl KBaJApaT TEHJIEY JCN KapacTeipbin, Buer Teo-
pemachiHa Kepi Teopema GoiibiHina x> = 4 Hemece x? = 9 anambi3. byaan
=3, 9, =39, =2,

X, =-2,x,=2,x,=-3,x,= 3 weirans. Conza y,
¥, = 2 Gonanpl.
Kayab s (-2;-3), (2; 3), (-3;-2), (35 2).
Bacrankel kyiieHin 6ip alfHBIMANBICLIH CKiHII aiiHBIMAJIBICBIMEH
anMacThIpFaHia KYHeHiH e3repMeiiTinin aHFapyra 60saabl, cebebi OHbIH

TEHJCYIEPIHIH COJ JKaKTaphl — CHMMETpHsUIbl KenMyurenep. MyHzait

TEHJeyJiep KyiienepiH KapacTelpraHja, erep jKyHeHiH memimiaepinin
Gipeyi (a; b) cannap xy0s1 Goinca, onna (b; ) xyObl 1a OHBIH wIemiMi 60-
JIATBIHBIH ecKepreH keH. JKammbl, eki aitHbIManbichl Gap CHMMETPHSIBI
TeHJeyJIep Kyiienepin, xy = p, x + y = { aJIMacThIPYbIH Naiilananbin me-
mryre Gosazbl.
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Y 435025

4-Mpican {xy:z.
25 T =
TeHaeynep skyiecin rpadukrik TaCcin-
MEH 1uenty Kepek.

runepbona, an ekinminiki — mapa6o-
na. Ockl rpadyMKTEpi Canbin, ONapabiH
KHBUIBICY HYKTENCPiHiH KOOpAHHATANA- -cypem

poid Tabambis (11-cyper).
Tpaduxrepain KubLIbICY HYKTENEepiHiH KoopanHaTanapsl: (—4; -0.5),

(-0,5;-4), (15 2).
Kayab b (—4;-0,5), (-0,5; -4), (1; 2).

X —dxy+3y’=0

xX+y'=10
Memyi x=y=0 Gepinren xyiienin menrimi 60aMalThIHABIKTaH,

S-mblcan. { * TEHJeyNep KyiieciH memy Kepek.

OHbIH Oipinwi Tenaeyinin exi xkarbin y*-ka Gesir, °, K€ KaThiCThI KBaJ-
par Tewey anambis: (%) —4- % +3=0. % = t nen Genrinen, £ — 4t +

+ 3 = 0 Tenaeyin weuiemis. Buer Teopemachbina kepi Teopema Goiibinia,

t,=3,t,= 1 6onanel. Conbimen, GacTankpl TenjeyIep Kyiieci keneci exi
TeHJeyIep Kylec KHBIHTBIFBIMEH MOH/IeC Goma/bl:

X X s
{;_l Hemece {)_,_1-

X+y'=10 x*+y*=10.
Bynan:
Hemece {X =y
2y =10;

X=Yy,

=3 yemece {

Y=
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keameni. Conna catymbl 6acka mapT ycbinabl: «OHIa TeK TaraHbIH
mieresiepi FaHa CaThlll alICaH, KbUIKBIHBI TETiH anacelH. Op Taraga

6 were Gap. BipiHmi werere TeHreHix 74 "M, eKiHIire — TeHreHin

L. s vemy
5 -, ywinmire — 1 Tewre, T.c.c. Gepeen xerkimikTi». Carbin amy-

mbl 0N GaraHbl a3 Kepin, caTyUIbIHBIH MapThiHa kemicti. Catbin
anybl KaHIa TeHre apTeik Toneitin Gonap? (Ecen XVIII rackip-
na Peceiile MaTemaTHKajaH HETi3ri MeKTen OKyJIbIFbl OonraH
JI. ®. Maruuukuiiain «Apudmernkay KitabblHAH aJIBIHFAH, OJIIIEM
GipaikTepi MeH caHapsl ©3repTingi.)

B oeneeiii

456. Erep (b)) Tisberinin anFamkel 7 MYIIECiHIH KOCBIHABICBIH S, =
= 2"~ 1 dopmynaceimen Tadyra Gonca, ouna (b,) reoMeTpPHATBIK
nporpeccus GONaThIHBIH JdIeIICHAEP.

457. TeoMeTpUSAIBLIK TPOTrPECCUAHBIH ANFANIKBI 71 MYLIECIHIH KBaapaT-
Taphl KOCHIH/ABICBIHBIH (hOPMYIAChiH KOPBITHIN HIBIFAPbIHAP.

458. Kabeipracel 8 am-re TeH TeHKaObipraibl yumbypsii 6epinren. OHbiy
OuikTikTepiHeH eKiHmi ymOypeim, exiHmiHin OuikTikTepinen —
yuimi T.c.c. ymoypsiur canbiiFad. Ochl ymOyphluTapibiH ay1aH-
JIapbl TEOMETPHSIBIK IPOTPECCHs KYPailThIHBIH J0JICIICH, OHbIH Gec
MYyIIECiHiH KOCBIHIBICHIH TaObIHAAp.

459. AHpI3  GoiiblHIIA YHAI maTmackl
maxmar OHMBIHBIH Oiifan TankaH
OHEPTANKBIIKAa ©3iHe-031 Mapa-
nar Taraﬁbmﬂayum YCBIHBINTBI.
On narmwagan Owuaail  goHzAepiH
Gepyni: Gipinmi Topkesre 1 moH,
ekiHurire — eki J9H, TaFbl COJ

CHSIKTBI COHFBI 64-11i TOpKe3re jeifin opBip kemecire anabIHFbIIAH

2 ece apTHIK I9H CYparaH CKeH.

a) On Kaua 6uaait JoHin cyparan? O can/ibl Kasaii okyra 6osasi?

) Erep 6ip nouuin canmarst = 0,065 rpamm Gosica, @HepTanmKbIIThIH

cyparan Ou/1aii 1oHIEPiHiH calMaFbl IaMaMEH Hele ToHHa 601aThi-

HBIH ecenTen/ep.
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942.

943.

944.

945.

Tenbyitipni ymOypeimTeiH Tabanel 18 cM-re Te, am mepumerpi
40 cM-gen apTeiK emec. Ocbl yuOypbiuTeiH Oyiiip KaObIpFachIHbIH
Y3bIHIBIFbI KaH/aii 60/1ybl MYMKiH?

Tencizaikrep kyifecin meminaep:
X+ 1123, 8- Txt2y
a) { 2) [ 2+ :
13—xI1< 4;
Tenaeynep xyiiecin menrinaep:
a) {x1+_v1 =100, {f -5y =-1,
X —49y* = 0; x+7y =1
Tencisaiktep xKyieciHin memivMaep KUbIHBIH KOOPAHHATANAD XKa-
3BIKTBIFBIH/IA KECKIHCHAED:

2 2 4
a){x -y'20, a)[.”>;~
lxl< 2; Xy <25,

a—nt— <0,

C odeneeiti

946.

947.

948.

949.

950.

951.

a-HbIH KaH1ait MoHzaepinge (a°—3a + 2)x = |a|— | Teraeyini weurimi
Ke3 KelreH caH 6oJaThbiHbIH TabbIHIap.

TybGipnepinin Gipeyi: a) 4 + ﬁ: 2) 3 — /5 Gonarem GyTin
K09 GHUUHEHTTI KEeATIPiAreH KBaApaT TEHACY KypbIHIAAp.

TyGipaepi KBaapaTTapbiHbIH KOCBIHABICHI 10-Fa Ten GonaTbin
X'+ 4x + ¢ = 0 Teraeyin wemiHgep.

Tenaeyni weminaep:

2 x“—;x+2 & x:—;\'+3 -

920(E72) -5(E22) 4354
TencisaikTi mweurinaep:

a) x::’?le-z.r; 9)‘; =2 >

AFBICBIHBIH KBULIAMBIFBI 5 KM/CaF GONATBIH ©3€H/C OHBIH aFbIChHI
GarpiTeiMeH A, B, C aiinakrapsl opHanackal, B — AC-HbIH OpTackl.
B aiinareian 6ip mesringe C aiinarsina Kapaii can, A4 aiinareina
Kapaif kaTep JKy3inm wbIKTel. KaTepaiH MEHUIKTI KbUIIAMIIBIFBI
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447.

448.

449.

450.

451.

452,

453.

454,

455.

KaGsipracet 4 cm mapuibl 6epinren. OHbIH KaObIpFaqapbiHbIH OpTa-
Japbl CKiHII IapIIBIHBIH Tebesepl, eKiHmiHIH KabbIpranapbiHbiH
opranapsl yuiHminig tedemxepi Gomaxsl. OCkl JKOIMEH CalblHFaH
GacTanKel TOPT WAPIIbl AYAAHBIHBIH KOCIHBICBIH TaObIHAAP.

a) b, =04, q=1y2;03)b,=2/5,b,=10;6) b, = 0,(3), ¢ = v/3;

B)b, =T q= V7 6ouca, (b,) TCOMETPHUSIBIK NPOTPECCHACHIHBIN
aFaIIKbl ANThl MYLIECIHIH KOCBIH/BICHIH TaObIHAAD.

n-1

=g (dopmynaceiMen Gepinren Ti30eKTiH reOMETPHSIBIK PO~

rpeccus GoMaTBIHBIH JAIENCHIEP. ¢, MCH S,-Ti TabbIHAap.

TeoMeTpHSIBIK TPOTPECCHAHBIH AJFAlIKbl TOPT MYIICCIHIH KO-
CBIHBICH —45-Ke, all aIThIHIIbI MYIICCIHIH YIIIHITICIHe KaThIHACH
8-re Ten. Ockl nporpeccusHbiH —384-Ke TEH MYWIECIHIH peTTik
HeMipiH TabbIHAAp.

Kbipsl 1 M KyOTBIH YCTiHE KBIPBI % M eKiHmi

s . 1 5 g
KyOThI, €KiHLIIre — KbIPbI 4 M ywinui KyOTBI,

¥ ; 1 : i o
YuiHutire — Keipbl o M TOPTiHI KyOTbI KOii/1bl

(44-cypet). CoaaH KeiliH WIBIKKaH JICHEH] KyO-
TapAbl Ko3ramacTtaH Bosn IBIKTHI. Bosuiran ay-
Jtanibl TabblHAap.

1 MeH 256 caHjapblHBIH apachiHa COJapMeH
Gipre reoMeTpHUIBIK NPOTPEcCHs Mylienepin
KYPAiTBIH YII CaH 3Ka3bill, OJapAblH KOCHIH- 44-cypem
JIBICBIH TaObIHIAp.

S, =80, S, = 90 GonaTblH reOMETPUAIBIK NPOrPECCHSHBIH AFAILIKbI
TOFbI3 MYLIECiHiH KOCBIH/IBICHIH TaObIHap.

Y1 caH reoMeTpUANIBIK NPOrPeccHs Mymenepin Kypaiiasi. Omapasin
KOCBIH/IBICHI 2%»)(6. a1 onapra Kepi CaHap/ibIH KOCBIH/IBICHI 4%-re

TeH. Con canjapabii koOelTinaicin Tabbiap.

Carymst xbutKbickin 150 000 Tenrere carnak Gomnasl. Bipak ca-
Thill alymbl GaraHbl KbIMOATCHIHBIN, JKbUIKBIHBI CATBIN AJIFbICHI
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934. ApakambIKTeIFbl 168 kM GonaTeiH KanajaH aysurra 6ip Mesrine exi
MOIIHHE MWHIKTEL. JKYK MomIMHECIHIH XKbUIAAMIBIFEI 16 KM/car-Ka
KeM eKeHJIiri jKoHe JKOJI/1a JKeHin MamuHe 1 carar, JKyK MoIIHHECH
20 MuHYT TOKTan Typranbl Gearini Gommel. Onap aysuira 6ip mes-
rinje KerTi. Op MOUIMHEHIH KbUILIAMIBIFbIH TaObIHAAD.

935. Exi kombaiin erinai 12 kynae xunan Gitipeai. Erep Gipinmi kom-
GaifH eriHHIH XKapTHICBIH KUHAT, ]l KaJfaH 0eIiriH ekiHmi koMOaiin
JKHMHAca, OHJa onap 25 KyH XKyMbic icTeren Gomap eni. OnapasiH
ApKaChIChl OChI AKYMBICTBI XKeKe OPBIHAI, Hele KyHae Gitipeni?

B oeneeni

936. (a*~ 1)x = @ — | TeraeyiH x aiiHBIMAIBICHIHA KATHICTHI LICIITHAECP.

2 | . n
937. a) ‘?x * 27 3, TeHAeyJep KyHecinin memimi GoamaiThinaal;

4x + 3y

?) {3x —4y=1 TeHjeyep Kyiecinin Tek 6ip rana memrimi Gosna-
ex+2y=12

ThIHJAI;
Txtay=4, r— -

6) )2 4 TeH/eyJiep Kyiiecinin mekcis ken memimi Gosa-

1 1
6~ * gy =
TBIH/IAi c-HBIH MOHIH TabbiHaap.

938. c-ubiH KaHzail MoHzepinge 3x% + 2x + ¢ = 0 Tenueyi TyGipaepinin
KatbiHachl 2 : 3 Gonajnl?

939. x* + px + ¢ = 0 kBampar Tewaeyinin TyGipnepi Gonatein p MeH ¢
kod(duinentTepin Tabbinaap. Con TeHACYICPA Ka3bIHAAD.

940. a) (2x*+ 2x — 5)(x — 5) = (3x* — 4x + 2)(x — 5); 3) x(x — 2)(x — 4) x

% (x-6)=33;6)4(x* + 1

?) +12(x+ 1) = 47 rewteyi rysipacpinin
kebeiiTinicin Tabbinaap.
941. TencisaikTi weurinaep:

a) 2+ JiF <0.75; 2) (x—l)(x+2)'(x—5)>0‘

(2x+ 1)(x—4F -
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19. Illexci3 kemiMeJ1i reoMeTPHSLIBIK NPOrpeccust

TarbIpLINTEI OKY GapbIChIHIA:

* mIeKCi3 KeMiMelTi FeOMETPHSUTBIK IPOTPECCHS MEH OHBIH KOCBIH/IBICH YFbI-
MBIH;

* mIeKci3 KeMimesli reoMeTpHAIBIK NPOrpeccHs KOCHIHABICHIHBIH (hopMmyma-
CBIH;

* mIeKCi3 KeMiMeni reoMeTPHAIBIK MPOTPeccHs KOCHIHABICHIHBIH (opMmya-
ChIH MEPHOATH OHBIK GeumexTi xkaii Genmekke TypieHaipyre xaue ecern-
Tep wbiFapyaa Konaany sl Ginetin Gonacenaap.

Ilexci3 mporpeccHsanap/biL MbICaIAapbiH KapacThIpaiibIK:

o |
3+ s IPOTPECCHSAHBIH €CCINTT 5 -Ie TeH;

1,1 1 P |
i3 =g - » IPOTPECCHSHBIH €CEIIrT — --I'e TeH.
2° 4578 POrP " 2 .
Ochl nporpeccusnapibiH dpKaHChICHIHBIH eCeNiKTepiHin MOAyIbACpi
1-aen kem. Ecenirinin Moy 1-71eH kem 6oaThiH MIEKCi3 reOMETPHSIBIK

MPOTPECCHUAHBI WICKCI3 KeMIMEN 2eOMemPUSATbIK NPOePeccls JIeT aTaiIbl.

1 : ™y
3 CaHbl WIEKCI3 MepHOATHI 0,333... onabik Gesiekke aiiHanaThiHbI

Genrini. Erep ockl GosmexTi pa3spsaaThl KOCBUIFBIITAPIbIH KOCHIHIBIChI
Typinae KepcereTiH 0oicak, OHAA CaHbl IICKCI3 KOCBUIFBIITAP/AbIH
koceHasickin 0,3 + 0,03 + 0,003 + 0,0003 + ... anambl3.

Bys1 KOCBIHABIHBIH KOCBUIFbIITApB! eceniri ¢ = 0,1 GonaTeiH mek-
ci3 KkeMiMesli reoMeTpHANBIK MPOrpecCHsAHbIH Mymienepi Gomaasi. 'eo-
METPHSIBIK NPOrPECCHSHBIH aIFAUIKbl 71 MYUIECI KOCBHIHBICHIHBIH S =
0.3(1—(0.)") _ 1=(0.1)" _

1-0.1 3

(dopmynacs! Goiibinina S, =

1

L
30310

allaMbI3. 7 WEKCI3AIKKe YMThUIFAHAA (n — o0 JKa3bUIajbl),

1 s ) 1
3107 Gemwerinin MoHi wenre ywmtbutagel. ComAbIKTaH S, — 3>

oHbl Oblnail kaszans: 0,3 + 0,03 + 0,003 + 0,0003 + ...

L
:3 CaHbIH

W=

KOPCETINTeH MPOTPEeCCHAHBIH KOCIHIBICHT JICTI aTaii/Ibl.
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960.

961.

962.

963.

964.

965.
966.

967.

968.

969.

970.

971.

»,=-n*—2n+3 dopmynacsiven Gepinren (v,) Tisberinin Kanua ox
Tanbanel Mymeci 6ap?

Erep 3a,+4a, = 140 6osica, (a,) apuMETHKATBIK IPOTPECCHACHIHBIH

JKETIHII Myliecin TabbiHaap.

X aifHBIMAJIBICBIHBIH KaHail MoHiHAe x + 8, x + 2, 3x — 2 caHxapsl:
a) apH)METHKAIBIK TPOTPECCUAHBIH; 9) TEOMETPHAIBIK IPOTPECCHs~
HbIH Tiz6ekTec Mymenepi Gonazn?

Oprypii a, b, ¢ yu caHbl KOPCCTUITCH PETIICH FCOMETPHUSIIBIK MPO-
rpeccus MyuIenepin Kypaiiasl. @ — b, b — ¢, a — ¢ canaapbl Kopcerisi-
TeH peTneH apu(pMETHKANBIK MPOrPecCHs MyMICACpiH Kypaiabl.
T'eoMeTpHsUIBIK TIPOrPECCHSHBIH €CeliriH TabbIHAap.

Mawman Gipaeme kynze 50 000 tenre rtantel. Bipinmi kyHi —
9000 Tenre, an apbip kesneci KyHi 50 TeHre apThIK Tayblll OTBIPABL.
O ocbl cOMaHbl Hellle KYH/IE TanKaH?

Ecenrengep: 100 +96+92+ ... +8+4-98-94-90—...-6-2.

Kenecrin kymic THbiHAAp canbinFad 14 oMusHbI Gap, THRIHAAPABIH
canMarbl albIPhIMbI 4-Ke TCH apH(METHKATIBIK TPOTPECCHAMEH OCei.
COH}'H OMHUAHHBIH CajJMarbl 59 nor. Eapnbn( THBIHHBIH CaJIMarbl
kanaaii? (Ecen JI. ®. Marnuukuiinin «Apudmernkay kitabbiHan
aJbIHFAH; JIOT — e3KeNri opeic osuiemi, 1 got 12,8 rpamra TeH.)

2,5 nen 20-HbIH apachiHa OCBI caHAapMeH Gipre reoMeTpHsIIbIK Npo-
rpeccus KypaiiTeinaaii eTin exi can KoiblHaap.

7 xicinin 7 MbichiFbl 6ap. Opbip MBICBIK 7 ThIIKaH Keiiai; opoip
ThIIKAaH 7 apra MacarbiH jKkeiini; opOip Macakrtan 7 ejmieM acThiK
LIbIFaabl. Ocol MBICBIKTAp KaHlla eJIEM acThIKThl KYTKapajibl
(6.3.1. 2000 kb1 wamackinaa Paiina manupyceiHaa sKasbliFaH
exenri ecen)?

Erep x,= 9, x, = 243 Gouca, (x,) reOMETPHSIBIK NPOrPECCHACHIHBIH
anrauKel 6ec MyHIeCiHiH KOCBIHABICHIH TabbIHIAp.

TeomerpusibiK nporpeccussbin 6 mymeci 6ap. Erep nporpeccus-
HBIH 0acTankel YiI MYUIICCiHIH KOCBIHABICH 28-r¢, al COHFBI Yl
MyHIeCiHiH KOChIHABICH 3,5-ke TeH Gosica, oHbIH Gipinui Mymecin
TabbIHap.

Teomerpusiiblk nporpeccHsanbi  Oipinmi Mymeci oH TaHOabl.
Ecenirinin kaujaii MOHiHJE NMPOTPECCHAHBIH AJFAIIKbl YII MyIle-
CiHiH KOCBIHBICHI €H Kili Gomapi?
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460. Tenacyni weminaep:

A+ + X+ 3+ +x=0; Yxt+x +x=1.
C deneenti
bisi(g" — 1
461. (b,) reomMeTpUAIBIK Nporpeccuscs ymin S — S, = e '(qq_ 1 )
(hopMyIachIHBIH aKMKAT GONATLIHBIH 1dICIICHAED.
2019 2 2\t 2y 2:30 Bos Vi
462, 321 - (1 + 3 + (3) + (7) A (?) )epHcrlHlH MoHi OyTiH can

Gona ma?

463. TeOMETPHAIBIK MPOTPECCHAHBIH ANFALIKBL 71 MYIIECi KOCBIHIbI-

chiHBIH (popMynaceiH maiimamameim, /1 111 111 111 =22 222

OpHEriHiH MoHiH TaGbIHaap.
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952.

953.

954.

v km/car. Katep A aitnarsina xericiMen kepi Oypsutsin, C aiinarsina
Kapaii sy3zi. Katep C aiinarsina canjian Keuripex skeTeTinaei v-HbiH
MOHIH TabbIHIap.

a-HBIH KaHJail MOHJIepin/e Kereci Teraeyep Kyiecinin:
a)]” X =43 ewmivi bap: 9) XY = a4 memiui bap?
Xy = IxI+lyl=2
Tenaeynep xKyiiecin meminuep:
x+y=12, ) =
a)l . ‘ 9){x+y+xy 5,
X+y +xy=1.

Y=g
IxI+lyl< 4
IyI<2

y X
* TEHCI3AIKTEp
sKy#iecinin menriMi 6onaThiH GUrypaHbIH aylaHbIH TaObIHAAPD.

BapibiK HyKTeepiHiH KOOpAHHATANAPbI {

Tizoextep

A oeneeiti

955.

956.

957,

958.

959.

n-i mymecinin gopmynaceiven Gepinren (a,) Tisderinin anrauker
TOPT MYIIECIH Ka3bIHAAP:

_ =y,
V=52

?)a,= 2"+ (=2)%; B)a, =

6) a,= (-1yn’
1) at+1)

n! )
a) 5-xe GosiHeTiH HaTypan Kyn caujiap; 9) 3-ke GemiHeTin HaTypan
TaK caHzuap; 6) 3 men 4-ke ecenik HaTypan caHaap; B) 9-ra Genrenzue
Kau1/ibiFbl 8-re TeH 60JIaThiH HATYpasl caHAap Ti30eriHiH TOPT Mylie-
CiH JKa3bIHAAp.
956-ecenTi MmEMIKEH/C WBIKKAH Ti30eKTep/1iH opKaiiChIChIHBIH /-1111
Myuecinin popmysnackiH KypbiHaap. Ockbl Tisbexkrep apudmeru-
KaJIbIK nporpeccus 6os1a ma?
(c,) '_n?ﬁen ¢,= 3" dopmynaceimen Gepinren. ¢, | + ¢, ,= 12¢,
TEHJITT aKHKAT 11a, aHBIKTaH1ap.
(v,) Tisberi y, = n*+ 8n + 42 ¢popmynaceiven Gepinren. a) S1;
) 98 caubl ockl Ti30eKkTiH Mymeci Gosa Ma?
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CYPAKTAP:

TcOMETPHSANBIK TPOrPECCHAHBIN  ANFAUIKB 71 MYIIEC KOCHIHABICHIHBIH:
b (1-4q") b.q — b
a)S, = e 9)S§,= = (opmytanapbin KOPBITHIT WLIFAPLIHAAP.
-q -
KATTBIFYJIAP.

A oeneeni

442. ) 4+ 42+ 4 + 44+ 4% 0) 1 — 2+ 22— 23+ 24— 2% + 26 KOCBLIHABICHIH
TabbIHAap.

443. Opuexri Gommek Typinjae Ka3blHAAP, MYHIAFbI X # 1:
a) 1 ¥+ 2+ A+ x5+ + 2% p)x—d+ i =xT+ 2=l

444. (b,) reOMETPHSIBIK POrPECCHACBIHBIH:
a)b =8,q= % Gorca, Si-ti;

9) b, =5, q =2 Gonca, S.-ui;
6) b, +b,=51,b,+ b, =102 Gonca, S, -1p1;

B)b,~ b =18, b; —b,= 162 Goinca, S.-Ti Tabbinaap.

445. (b,) reomeTpusbik nporpeccuscet Gepinren. Kecreni TonTeipsinaap:

b, q n 3 3

a) 3 6 96

2) 0,2 11 204.8

0) 0,5 2 254
6) 2 8 765
2) 3 567 847

7

2) 2 23 3 3

446. Tepumerpi 24 cm-re TeH OomaTeiH TeHKaObipraibl ymoypbiu
Gepisnren. OHBIH OPTa ChI3bIKTAPbIHAH CKiHII YIIOYPBILI TYPFbI3bLII-
FaH, eKiHIi YIOYphIITHIH OPTa ChI3bIKTAPbIHAH YIIIHII, YIIiHITHIH
OpTa ChI3BIKTapbiHAH TOPTiHII YOYpbIl TYprbi3bUIFaH. OCbl TOPT
YOy phiil epUMETPIICPiHiH KOCIHBICEIH TaObIHIAP.

130
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926.

927.

928.

929.

930.

931.

932.

933.

a) Bipinwi ericrikriy aynanst 47 ra, ekinumiciniki — 39 ra. Ocsl
ericrikrepaen Gapapiret 2220 1 Kapa Gunaii xunanasl. Erep exinmi
ericrikreri Kapa Gunait enimainiri Gipinminerinen 4 w/ra-ra apThiK
6osica, ekiHli ericTikTeri eHiMALIIK Kanail Gonranbl?

2) JKymbicuibiiap Gpurazacel aram KecyaeH KYHIETIKTi Tanceipma-
Hbl 5 M’-re acbipa OpbiHal, 6ip anTansk (6 KyMbIC KYHIIK) Tar-
chIpMaHbl 5 KyHje opbiHaabl. Bip KyHiKk KoCHapibl TanchpMaHbl
TabbIHAAP.

Tencizaikrep xyitecin meminaep:
a){xz+x*6<(), 9){x1+.x—620.

—x+ 2% —3% 0; % —5%—24<0.
Tenaeyai wewinaep:

a) X —4x2-45=0; 6) (x>~ 9)*— 19(x2—9) + 48 = 0;
) x-7x*-8=0; B) (x>— 6x)>—2(x — 3)*=81.
TencisaikTi mwenrinaep:

a) (>+ 16)(x* - 9)>0; 6) x> — 16|(x*— 4x +3) < 0;

?) w <0; B) (x—3)*(x*~7x-8)>0.

Tenaeynepain rpadukTepin naiiiananbin, TeHaeylaep XKyiieciHin
wemimi 6ap ma, 6ap Gosca, wemiMi Helley eKeHiH aHbIKTaHAap:

o [2xty=1 3)[y=%‘ 6){_f+y1=16.

2&ty=35; g x—4=0.
Tenaeynep xKyiiecin memringep:
=3x+ Y, x _13
afr=3et 6)[_““_ =
xX=2xy+y'=9; x+y
o) [(x— y)xy = 30,

(x+ y)xy = 120;

a)y < 2x + 1;9) y < 2x — x% 6) ¥*+ 3? < 9 TeHci3airiniy weurimaep

JKHBIHBIH KOOPMHATANIAP KA3bIKTBIFbIHA KECKiHACHACP.

4y ["2<x<2, 9){.\':+_v:<4, 6) y>(x—2):+l.4
—1<y<3; x=-27+(y—1)<25

y<lxl;

TeHci3aikTep Kyiiecinin neme OyTin canap! wemimi 6ap?
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918. 64 000 Tenre TypaThiH TayapbiH GaracklH yin pet Gipaeii naifbizra
ocipai. Conan keiiin mbikkan Oaraubl ym per Oipaeii maiibisra
Tycipai. Erep Tayapasin conrsl 6aracei 27000 Tenre TypaTein Goinca,
OChI Maiibl3 CaHbIH TaObIHIAP.

919. Erep exitanOasbl Can/ibl OHBIH LU (PIapbIHBIH KOCBIH/IbIChIHA Gosice,
onja Geninai 3-ke, Kanablk 4-ke TeH Gomaxsl. Erep ge ockl canmbt
oHbIH LH(pIapeiHbiH KebeiiTinaicine Gonce, ouxa Geninai 2-re,
KanablK S-ke TEH Gcnam,l. Bacrankst CaHabl TaﬁblH,Elap.

Tenjeyep, TeHci3AiKTep KIHe 0J1ap/IbIH KYiiesepi

A oeneni

920. x>~ 100x + 2331 = 0 TenaeyiHiH yIKeH
TyOipin Taybin, KasakcTaHHBIH THIPO-
JHEPreTHKANbIK KOPbIHBIH KaHIa MHJ-
nuapa KBT - car kypaiiThinbin Ginerin 60-
NackiHAap.

921. a) 5x + 2 = 5p Tenneyinin Ty6ipi —10-Han
kem; 9) 7(x — p) = 3 Temnmeyiunin TyGipi
5-Ten KeM emec OonaThIHAAH p-HBIH
GapibIK MoHJIepiH TabbIHIap.

Llapoapa CIC-i

922. Tenneyai memrinaep:

S =%,

a) 13

e 6,
3) =8 x—=3"
923. x-tin Kamjaii Mommepimae: a) v—6—2x: o) y—x +x+20;

opHerinin MoHi Gap Gonaubi?

] 6x+5
924. Tenaeynin TyGipaepin Tabbinaap:
a)y'-2y*=0; 6) X+ x*-2x-2=0;
9) £+ 11£4+28t=0; B) k' + k= 16k—16=0.
925. AiipipbiMbl 2-re, kebeiitingici 195-ke TeH GonmaThin eki cambl
TabbIHap.
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xy = 5 Tenaeyinin Q MeH R KHBIHAAPBIHAA IIEKci3 kon wmemimaepi 6ap

6onaael, o1 (.1': %) caunjiap xyObl. N XKHBIHbIHAA Oy TEHACYiH TeK eKi
weminmi (15 5) xone (5; 1) Gap Gomaasl, an Z KUBIHBIHAA TOPT WICMIiMi
(1 5), (55 1), (-1; =5), (-5; —1) Gap Gonaabl. x kJHE y €Ki allHBIMAIBI-
cbl Gap TewaeyaiH memimMi GonaThiH peTTenreH (x; y) canaap xyObiH KO-
OpAMHATANap JKa3bIKThIFbIHA abcluccackl X, an OpauHatacel y Goma-
TBIH HYKTEJep apKblibl kKeckinaeyre Gomansl. CoHail HYKTEEp KHBIHbI
X koHe y eki aifpiManbichl Gap Tewneyain rpaduri Gomaasr. Exi aii-
HBIMAJIBICKI 0ap CHI3BIKTBIK €MEC TCHJAEYJIEepiAi WemyaiH MbIcaiaapbiH
KapacThlpaiibiK.

1 -Mbicamn 9x% — 4y? = 0 TeHaeyiH ey Kepek.

Wemyi 9x*—4y*= (3x —2y)(3x + 2y). Conaa 3x — 2y = 0 Hemece
3x + 2y = 0 Gonazbl. y aiiHBIMAJIBICBIH X apKbijIbl OpHEKTEN, ¥ = 1,5x He-
Mece y = —1,5x anambis. Jlemek, Oepinren Tenaeyain memiMi Gapiabik
(x; 1,5x), (x; —1,5x) canzap skyObl 60maibl.

Kayaod s (x; 1,5x), (x; —1,5x), MyHaars YER.

2-Mbicaml x>+ 6x+y*— 10y + 34 = 0 Tenaeyin weury Kepex.

lemyi. ExiMymeHiH KOCHIHIBICHI KBAAPATBIHbIH JKOHE aibIpbi-
MBI KBAJPaThIHBIH (JOPMyNIaNapbiH MaiiadaHbIl, TEHICYAi MbIHA Typre
kentipemis: (x + 3)* + (v — 5)* = 0. Eki epHeKTiH KBaApaTTapbIHbIH
KOCBIH/IBICBI HOITE TeH GOJIYbI YIIiH KOCBUIFBIIITAP HOJre TCH OOMyBI Ke-
pek. Jlemek, Oy Teneyin 6ip rana uremimi (—3; 5) Gomabl.

Kayabe. (-3;5).

J-mpicam x* + 4x + y? = 5 Tempeyin memin, meuimMinin Gapabik
JKYNTapBIHBIH KUBIHBIH TPaUK TYPiHJE KECKiHICY KepekK.

Il emyi. Bepinren Temmeyai mbiHa Typae
kasaibik: (x +2)* +y? = 9. By tenaey — ueHtpi
(=2: 0) nmykrecinze, an paauycsl 3-ke TeH 60-
natein  wenGepain  tenmeyi (9-cyper). Ochi
wenbepain apdip HYKTECiHIH KOOpAMHATATAPBI
Gacrankel TeHACYiH wewimaepi Gonasr.

4 - MBI ¢ an.—12)?+ 5xy + 2x>= 0 TeHAeyiHIH
rpadurin cany Kepex.

9-cypem

20






main-139.jpg
470.

471.

472.

473.

474.

475.

476.

4717.

a) § = 0,2 xone ¢ = g; 9) § = 0,5 xome ¢, + ¢,= 0,48; 6) S = 6,4
KOHe ¢, + ¢, + ¢;= 6,3 GonaThiH (c,) WIEKCi3 KeMiMeTi reoMeTpPHIBIK
nporpeccHsChIHbIH Oipinmi Mymecin Tabsraap.
a)b=3,8=350)8,= %s; 6) b, %7. §=16; 8) 195 = 275,
Gonatein (b,) mekci3 kemiMelni reOMETPHSIIBIK MPOTPECCHACHIHBIR
ecesirin TabeiHaap.

a-HbIH KaHJail MOHAepiHae wIekci3 kemimeni 2a; a\/2: a; ... Teo-

METPHSAIBIK POTPECCHACHIHBIH KOCBIHABICHL: a) 8-re; 9) (2 + ﬁ)-re
TeH Gonaabi?

(b,) mekcis keMiMeti FeOMETPHSIBIK IPOTPECCHACHIHBIH KOCBIH/IBICH
8,75-ke Ten. Erep oHbIH TaK OpbIH/JA TYPFaH MYLIEICPiH ajicak, OHla
i % 4 .

KOCBIHJIBIChI 7'2*4 -re TeH 60JaThiH MIEKCi3 KeMiMelli reoMeTPHSUIBIK

nporpeccus weirabl. b,-Ti TabbinIap.

Tak HoMmipii MymienepiHiH KOCBHIHABICH 3-Ke, ai Kyn Hemipmi
MyLIenepinin Kockabicsl 1-re Ten Gomatein (b,) mekcis kemimeni
TCOMETPHSUIBIK MPOrPecCHsCHIHbIN Oipinmii Mylieci MeH eceirin
TabbIHAap.

KaGsipracel 8 cm-re TeH TeHKaObiprambl ymOypbim Gepinres.
Oubin Oyiiip KabbIpranapblHBIH OpTalapbiHaH OTETiH TY3yMeH
O/laH eKiHuIi ymbypbiil KHbUIFaH, eKiH ymOyphllTan ochl KOJ-
MEH YUl ymGyphlll KHbIIFaH, 911 OChblIai mekci3aikke aeiin
KanracTeipbuirad. Ockinjaii ymOypeimTapasi GapibIFbIHBIH ay-
JIaHIaphl KOCBIH/IBICHIH TaObIHAAP.

Bipinmi mymeci l-re TeH MmeKci3 KeMiMel IeoMeTPHSIIBIK
NPOrpeccHsHbIH KOChIHABICH O-re TeH. Ochl mporpeccus Myuresnepi
KBaJipaTTapbiHbIH KOCBIH/1bICBIH Ta6l:ll‘l.ﬂap‘

Bipinmi mymeci 6acka mymenepinin KocsiHabicbinan 10 ece apThik
GosnaTelH IIEKCi3 Kemimeni reoMeTpHsuIbIK nporpeccus Gap Gosa
Ma, coHbl 3eprreHaep. bap Gosca, conaaii Ti36CKTIH MbICaTbIH
Kearipinaep.
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MoHi kyn can Gomaxsl. [lemek, Gepinres TemaeyaiH Hatypan can Gona-
TBIH IICIIIMi JKOK.

Kayab sr. [ewmimi xKOK.

I-ecemn. Kabeiprachl x-ke TeH G0naTbiH TOPT WAPIILIHBIH ayja-
HbI KaObIPFACHI y-Ke TEH OOJIaThIH TOFBI3 WIAPLIBIHBIH ayaHbIHAH 7 M>-re
apThiK. OChI apLIBIIAP/bIH KaObIpFaiapbiHbIH Y3bIHBIKTAPBI (METPMEH)
HaTypaj CaHMEH OPHEKTE/Ie Me, COHBI 3ePTTeY KepeK.

I ewyi. Ecentin mwaprs! Goiibinma 4x* — 9> = 7 TenaeyiH Kypsii,
oHbl N KubIHbIHAA memieiiik. On yuiH TeHACYMiH CON KarblH KOOCHT-
KilITepre JKiKTeI, ajl OH JKaFbIH HaTypaJl CaHAap/AblH KeOeiiTinaici Typinae
kepcereiiik. Conga (2x — 3y)(2x + 3y) = 1 - 7 anammi3. Ecentin mapre!
GoiibIHIIA X > ) EKCHIH CCKEPE OTHIPBIT, MbIHAHBI ATaMBbI3:

{2x—3y=l.{4x=8, {
2x+3y=7; (2x+3y=7;
Kayab s Opuexreneni, x =2m,y=1m.

CYPAKTAP:

1. a) Exi aitusivansics Gap teney aerenimis ne? ) Exi aitnsivansics 6ap
TeHACYiH wemimi gen Heni ataiian?

2. Exi aitupiMansicsl Gap Tenmeyin rpaduri gen wewi ataiinp? Ipadmuri:
a) Ty3sy: a) runepbosa; 6) menbep: B) mapaboxa GonaThIH €Ki AHHBIMATBICH
Gap Tenmeyre Mbicail KenTipinaep.

3. Exi aitnbivMansicst Gap Tereyi weury gerenimis ne?

JKATTBIFYJIAP

A oeneiti

53. MbiHa TeHACYICPAIH KaiichiChl €Ki aifHbIMaibiChl Gap ChI3BIKTHIK
Tenaey Gonaun?

a)xy=12; 6) /x + \/)’— 43
)x+y=46; B) (x—2)(y +3)=0;

54. Canpnap KyObIHBIH: ((): l%)v(2:4),(l: 1);(1:2), (%:()).(3:6)Kaﬁcmcm

8x — 3y = 5 Tenaeyinin wemimi Gonaan?

o)
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Ilemyi. Bepinren Temaeyai y aiiHpIMajbIChiHA KaThICThl KBAJpaT

s —5x + 4/25x* + 96x°
TEHACY JACN KapacThIPbIN, OHbI WICHICHIK! -"1.2 = 24 —
= =Skl oo

24 N
Jlemek, GacTankel TEHACYMiH MIemi-

Mi Gapibik (X:%x) KOHE (,\';—%.x)

canjap Ky6b1 6onaasr, x€R. Koopau-

1y
Ty3ysepinin 6ipiryi 60sbim Tabbinaab!
(10-cyper).

S-meican m+ n = mn Gonareiuaail 6apasik (m; n) 6yTiH cannap

KyObIH Taby Kepek.

HaTajap JKa3bIKTBIFbIHAA Oy HYKTe- 3 T®
: = E
JIep KHBIHBL y = TX KIHE y =

10-cypem

Wewmyi. m+n=mnTenaeyin 6yTiH canaap apKbljibl Wy YIIiH
m
m—1"
Bymaum =0

"'ﬂi m apKblIbl OPHCKTEI, MbIHAHBI aJ1aMbl3] 11(1 =t l") =-m,n=
s 5 % m—1+1 1
COHF]:I TCHIKT1 ObLnail JKa3aubIK: n = ﬁ, n=1+ = 1 .
m= m—
Hemece m = 2 Gonranza rana n€Z 601a/ibl 1€Te€H KOPBITBIH/IbI KacaiiMbI3.
Kayabe (0;0),(2:2).

6 -M bl can*. 2x? — 5y = 7 renaeyiHiH HaTypa caH GONATBIH LICMIiM-

ziepi 6ap Ma, COHBI 3epTTEYy Kepek.

I e myi. Ecentin maptel GoiibiHma y Tak can 601ybl Kepek, ce6ebi
7 — TaK cau, ax 2x? — Ky cad. y = 2n + 1 gen Genrineiiik, myHarsl n€N.
Conza Gepiiren TeHJey MbIHA TYpre Kemei:

2x2-5Q2n+ 1) =
2x2-20n*-20n—-12=0,
X =10n*~10n -6 =0,
x2—=10n(n+1)-6=0.

CouFbl TEHIIKTEH X-TiH XKyn caH 6oy KepekTiri mbiraiel. x = 2m
Goschin, myHaarst mEN, couna 4m* — 10n(n + 1) — 6 = 0, 2m* — Sn(n + 1) —
— 3 =0 Gomajel. Bipak conrsl TeHIIK opbiHaanMaiiibl, cebedi Tizbekrec
eKi HaTypan cauHbiH KeOeiitinjici Gomrauusikran, n(n + 1) epuerinin
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66. Lludprapsinbiy  kebeiiTinaici: a) oXapABIH  KOCHIH/BICBIHA TEH;
9) KOCHIHIBICHIHAH 4 ece apThIK 0OJaThIH eKiTaHOAIbl HATYpasl caH-
nap Gona ma?

67. Kanjaii eki HaTypan CaHHBIH KBaJpPAaTTapblHBIH aiibipbiMbl 133-ke
TeH (Epexme kabinerri ¢panuys ecenrteymici Aupn MoHaeHiH
1840 bLTbI MEKTEI JKAChIH/A aybI3ila MbIFapran ecebi)?

B oeneeini

68. x* — y* = 72 teneyinin wewimaepinin 6ipi — (m: n) cangap xKyobl,
MYHAAFbl m  TOJBIFBIMECH KaBaKCTaH ayMmarblHJa OpHajackKaH,
apkaiichichiHbIH ayaanbl 700 KM>-JeH apThIK G0JIAThIH €H YIKEH KOl
JlepaiH caHbiHA, an n y3biHAbIFbl 800 KM-aeH Kem emec, Kasakcran
ayMarbIHAH arblll OTETiH CH Y3bIH ©3€HIEp/iH caHbiHa TeH. Erep
12 < m + n < 20 exeni Gexrini Gosca, conr canaapsl TabbIHAAP.

4 "
>

Kasaxemanuwiy cy scytieci
69. (x; y) KOOpAMHATANAPbl MBIHA APAKATHIHACTBI KaHAFATTAHIbIPATBIH
HYKTeJIep KUBIHBIH KOOPIMHATANIAP Ka3bIKThIFbIH/A OeiiHeneHuep:
a)ly-x=2; 6) x| + [y =2; nlyl=x-4x+3;
) -k=2 B) )| =4-x% F) P =2x.
Maccachbl m TOHHA KYKTi X MOLIMHEICH TYPaThiH KeJikrep Jeri Ta-
ceiibl. OmapiblH OpKaiiceichl y peiic, comaH Keifin 7-yi Tarsl
12 peiic xacazpl. Erep ockl MamuHenepin apkaiiceice (v + 6) peic-
TEH JKAacaFaH/1a, JKYKTIH JKapTHICBIH TacyFa 7-re KeM MOUIHHE Kepek
Gonap exi. Keniktep nerinje neme mamune 6onran?

70.
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MCO, ACD xoue KOM ymGypblluTapblHblH YKCACTHIFbIHAH LIBIFATBIHbI,

BD _ CD _ AD OC-AD _ 1-1

= o |
e el T e 7y e
1

e
Erep b, # 1 Gonca, onla COHFbI TCHIIKTIH COJ JKOHE OH XKAKTaphIH

+@ g+ .=

b -re kebeiitin, § = IL (opmytaceis anambi3, MyHaarsl 0 < g < 1.
-4

1 -ecen. Koceruasicsl 1,6-Fa, an exinmi mymeci —0,5-ke Ter Gosa-
TBIH 1IEKCi3 Kemimenmi (b)) reoMeTpHsIbIK NPOrpecCHACHIHBIH YIIiHII
Myiecid Taby Kepek.

Il emyi. Ecenrin maptsl GoiibHIIA TEHACYJIEP JKYiHeCiH KypambI3

b _ 8
Tt b Bk g
q . Bynanb,g : 1—(, PR U A v Al A v
bg=—
1+ s
B - 2 e bl )
—0.q~—2—‘v 5 AIAMBIS g, =, an g, = anﬂu|q\<lmap-

TBIH KaHaraTTanAsIpMaiiael. Conna b, = b,g = (—l*) 5 (—‘IT) = ,13* Gonaas.

Kayadsl é*

Meican 5,2(7) mekci3 nmepHoATEl OHABIK Gesuierid skaii Gemuek
TYpiHJe %ka3y Kepek.

[l ewyi. Bepiaren canabl paspsATBIK KOCBUIFBIITAP/BIH KOCHIHIbI-
cbl Typinze kepeereifik: 5,2(7) =5+ 0,2 + 0,07 + 0,007 + ... .

Ocbl KOCBIH/BIHBIH YIIIHII MylieciHeH GacTan GapiblK KOCBUIFBILI-
Tapsl b, = 0,07, ¢ = 0,1 Gonatsiu wekci3 kemimeni (b, ) reOMETPHSIBIK PO~

rpcccmcuu Kypaiizipl. By nporpeccusHbiH KOCBIHIBICH: S = 10_(2)7] =
ik . A T _54.25_095
0 .Conpa 5,2(7)=5+ 90 =5+ 90 18 60na11m

Kayabn.52(7)= §4

2-ecemn. 60°-ka TeH A Oypbimbina imTeil mendep chisbiirad. OHbIH
O, uenrpinen Gypuuthin Todecine jeiinri KambKThiK d-ra Ten. Co-

136
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982. x, MeH x, caufapel —x* — 7x + a = 0 Tenaeyiuin TyGipaepi, x, neu x,
canzapel — x*+ 5x + b = 0 Tenpeyinin TyGipnepi xoue X, x,, X, X,

CaHapbl TYPFaH PETIMEH apH()METHKAIBIK IPOTPECCHs MYLIEIepiH
Kypaiibl. ¢ MCH b-Hbl TabbIHAAD.

983. Y caH reoMeTpHSILIK porpeccus Kypaiiasl. Erep yminimi cannan
4-1i azaiiTca, oH/a canaap apHMETHKAIIBIK IPOTPEcCHs MyIIenepin
Kypaiitein  Gomansl. Erep conm apu(MeTHKambIK NPOrpecCHAHbIH
exiHmi MeH ywinmi Mymenepines 1-ai asaiitca, omma Tarel
TEOMETPHIBIK Tporpeccus naiina Gonaasl. bactankel canaapab
TabbInap.

Tpuronomerpus
A oeneenii

984. Illxus %— paa/c GYpBIITHIK JKbILIAMBIKICH aliHanaasl. O KaHma

YaKBITTa TOJNBIK aifHAIBIM XKacaiib?

985. Pazauycsl 12 cM meHOepaiH y3biHAbIFbl 2,4 IM-Te TeH J0FachiHbIH
pajMaHIBIK eJmeMid Tabbinaap.

986. CaraTThlH MHHYTTBIK TilliHiH y3bIHABIFEI 0,6 M. OHBIH YHIBIHBIH:
a) 15 munyrra; 9) 50 MHHYTTa ChI3aThIH JIOFACHIHBIH Y3bIHIBIFBI
KaHai?

987. Jlypeic: a) GecOYphIITHIH; 9) OHOYPBIUTEIH OYpBILIBIHBIH pajHaH-
JIbIK OJ1eMin TabbiHap.

988. Bip GypbIIITBIH TAHTEHCI MEH KOTAHIeHCI, caiikecinmie: a) 2 + /3
KoHe 2 —\/§; 9) 1+ ﬁ KaHe | — ‘/E MOH/ICpiHE TeH 601ybl MYMKiH
6e?

989. OpuekTiH MoHIH TabbiHap: sin 225° - cos 120° - tg 330° - ctg 240°.

990. Tene-TeHiKTi Ko€ACHACD:

i3 3
a) SINE=CSX _ G g - cosa=1-sin2a;
sin @ — cos @

9) (sin*a + 1)* — (sin®a — 1)*= 4 — 4cos’a;

6) ctg% —tg% =2ctg

sin (7 — @) + sin %
i &
B) =tg5-

1—=cos(z—a)+ cos%
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55.

56.

57.

58.

59.

60,

61

62.

63.

64,

65,

2x — 5y = 16 Tenaeyinin wemrimi 601aTeiH KoHe: a) OyTiH; 9) HATY-
pau; 6) MppanHOHaT CaHAap KUbIHBIHA THICTI (X; ¥) CaHJAPbIHBIH eKi
KyObIH TabbIHAAP.

Ne 53 xaTThiFy/1arbl ChI3BIKTBIK eMeC apOip TeHAeY YIIiH OHbIH MIemli-
Mi Gonathi (x; y) canaap xkyObiH KepceTinaep.

x(x = 1) — 2xy = 42 tenmeyinin wemimi: a) (x; 4); 9) (x; 5) canaap
y0bI GonaThiHAal x-TiH GyTin Moui Gap Gona Ma, COHbI 3epTTEHIED.
TikGYphIITE YIIOYPBIITHIH KaTeTTepinin 6ipi /2 am-re Ten. Ocst
ymbypeiuTeie Genriciz kabbipranapbin Tabyra €Ki aiiHBIMANbIChI
Gap Tenaey KypbiHmap. OHBIH THIOTECHY3aChl MCH eKiHuI KaTeTi
caiikecinme: a) 1,5 am xkone 0,5 am; 2) 3 aM xKoHE ‘/7 am Gona ana
Ma, COHBI 3epPTTEHIEP.

O3iniH uHPIAPBIHBIH KOCBIHABICBIHAH 3 ece apThlK 0OJaThIH eKi-
Tanbanbl can/ibl TabbiHAap. Bapabik MyMKiH GonaThiH JKaFaaiinapisl
3epTTeHIEp.

KaGsipranapbiHblH y3bIHABIKTAps! OYTiH can MeTpMeH Gepinren Tik-
TOPTOYPHILTHIH ayaaHbl 16 M>-re TeH. OHbIH €H Killi nepuMerTpin
TabbiHAap.

Tenneynin rpaurin cajasiuaap:

a)x’+y=5; 6)2y+3x=1;

3)xy=15; B) x?+)* =25,

AP+ —(pP=109 (x- _v\/i)(.\' + yﬁ) = 1; 6) m" = n" Ten-
neyinin wemimi GomaTeinail Kanaail 1a 6ip Hatypan canaap KyObiH
TabbIHIap.

MeIHa apakaTbIHACTBI KaHaFaTTaHABIPATBHIH Gapiaeik (x; y) camjap
sKyObIH TabbIHAAP:

a)4x* - 81)*=0; 6) xy + 20 =5x +4y;

9)x*+2xy +y?=0; B)xy/y —3=x-3/y.

ExitanGasel canjbl OHbIH LH(PIAPbIHBIH KOChIH/BICBIHA Oeojirenje
Goginztici 3-ke, an Kamabirl 7-re TeH Gonathin ekitanGansl can Gap
Goa Ma, COHBI 3epTTeHAEp.

a) 3mn — 7 = 3n — 2m; 9) 2mn — 4 = m + 2n Tewueyiuin Gapibik
MYMKiH OONaTBIH JKaFJlaiIapbiH KapacThIPhIIl, HATYpa caH 6o1aThIH
uienrivMaepin Tabeinaap.
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Hlexciz kemimeni 2eoMempusnbly nNpoOSPeCCUsnbly KOCbIHObICH! Oen

N WEKCI30IKKe YMMbLIZAHOA OHbIY AI2AWKbl 1 MYWECT KOCbIHObICHIHbIH
YMMbLIAMbIH CAHBLH AUMAdbl.

3 - s s a et

Illexcis kemimeni reomeTpusnsik nporpeceus b bq; ... bg" '

KOCBIH/IbICHIHBIH ()OPMYIAChIH KOPBITHIN WIBIFAPY YuIiH S, =
(dopmyJiachiH naiiasaHaMbl3.

b qa
= ' — —— xkoHe |¢| < | GonFaHABIKTaH, 1 — °© YMTHUIFAHIA
—4q

" 1—gq

big
T—

b - . . - e
S = lil ﬁonamﬂ. [7‘ OPHCTIHIH MQJHIH [ICKCI3 KEMIMEIl reo-
* l—g —q

METPHANBIK MPOrPECCHAHBIH KOCBIHBICH N KabbLijaiiasl. byn ko-
b

1—gq°

Ocht dopmynansiy 0 < ¢ < 1 GonFanga, reOMETPUSIIBIK TOCLIMEH

q" — 0 xome — 0 ymTeutanel. Jlemek, n — o0 yMTBUIFaHIA

ChIH/IBIHBIH (hopMynackin ObLuaii sxkaszanm:: § =

KOPBITBLTYBIH KapacThIpaifbiK.

OKMN mapiibiCblH abill, OHBIH KaObip-
ranapeina Gipiik kecinzinep canbin, 45-cy-
perte kepcerinrenaeii OC, AB, AB, 3
A,B,, AB,, .. xecinginep Ttisberin Gen- < A,
rineiimis. Byn keciuginep g = AB xone b, = '
=1 6oaThIH reOMETPHSIIBIK IPOTrPECCHAHBIH

15 ¢: ¢% ¢’ ... mymenepin Geitneneiii.
[IbiapiMen ge, Gosm KepceTinreH Tik- E
GypbIlITH yIGYpHIITAPABIH YKCacTbiFbiHaH O T

JKOHE  MPOTOPUHATAPABIH  KACHCTTCPIHCH 45eypen

AiB
q

. =92 & 2
MbIHAHBI ATAMBI3: = Oynan 4,8, =¢".

A:B;

_ AB _ig® e
AB, A B > conna 7 A,B, = g* Tarbl CON CHAKTHL.

Bysn mporpeccHanbi Mylienepinin Kocsinasicht OKMN wapuibichi-
HbiH KM kabbipracbina TeH. Caiikec ymOypbilTapabiH YKCACTBIFBI MECH

A

NpONOPUMAHBIH KacHeTiH naiinananpin, KM-ni tabampis. CBD xone
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972. Ocneni apuMeTHKANBIK NPOrPECCHs MYyIIENepiH KypailThiH yuI
CaHHBIH KOCBIH/BICH! 24-Kke TeH. Erep yminmi canapl 4-ke apTThip-
ca, OHJIa IIBLIKKAH YIII CaH TCOMETPHAIBIK MPOrpeccus Mylieaepin
Kypaiiael. bactankel yu cansl TabbiHIap.

973. Illekci3 KkeMiMeni reOMETPHSNbIK IPOTrPECCHAHBIH AJFALIKB YIII
MyIIeciHin KoChlHAbIChl 19-ra TeH. Erep ochl NpOrpecCHAHbIH
KOCBIH/BICHI 27-r¢ TeH §osica, OHbIH GeciHii Mymiecin TabbIHAap.

B oenzeiii

974. (a,) TisGeri n-mi mymecinin popmynaceiven Sepinren. Tizdexrin:
a)a, = —n*+ 10n — 21 Goxnca, en YIKEH MyLIECiH; 9) o= n*~ 16n +
+ 44 Gonca, eH Kili Myuiecin TabbIHAAp.

1 1 1
btc  atc’ atb
Myluesiepin Kypaca, onaa a’, b%, ¢? canaapsl 1a apupMeTHKAIBIK PO~
rpeccus MyuIenepin KypaiThIHbIH Ja/Ie/IeHeD.

975. Erep caHzapbl apupMETHKAIBIK IPOrPecCHs

976. ITepumerpi 36 cM-re TeH YWOYPHIITHIH KaObIpFajapbiHbIH Y3bIH-
JILIKTaphl  apu(METHKANBIK MPOrpeccHs MYMIEIepin  Kypaibl.
Ounpry eH 6onmarania 6ip KaOblprachbiHBIH Y3bIHABIFBIH Tabyra Gosa
ma? YmOyphiim KaOblpraaapbiHblH Y3bIHABIKTAPE CAaHTHMCTPMEH

OpHEKTeNeTiH KaHaail OyTiH MoHAepai Kabbuiail anags?

977. Con skarbiHa apH(METHKAIBIK NPOTPeccHs MylIeaepiHin KO-
CHIH/BICHI JKa3blaFan 1 +4 + 7 + ... +x= 117 Tenaeyin meuinaep.

978. AnteiHuibl Mymieci 8-re TeH 601aThiH apHMETHKAIBIK NPOrPecCHs
Al bIPBIMBIHBIH KaH/1aii MOHIH/IE YIIHII )OHE OHBIHIIBI MYLICICPiHiH
keOelrinaici en yiken Gomauel?

C deneeiti
979. (a,) Ti3Geri pexyppentri Typae Gepinren, a, = 2, a, . = Sa + 2.
a,= %(5”— 1) GonaThIHBIH J2MEIACHACD.

980. Llnppaapel apudMeTHKANBIK MPOrpeccHs KypaiThiH kKoHe 45-ke
Gostinerin ymtanGanbl can/ibl TabbiHaap.

981. Apu(MeTHKAIBIK NPOrpecCHAHbIH OacTankel 7 MYUIECIHIH KO-
ChiHBICH S = 5n — n* Gopmysnaceiven ecentenesti. Ocbl nporpec-
CHAHBIH CETi3iHIII MyIlIeciH TabbIHaap.
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2. Exi ailiHbIMaJIbIChI §ap ChI3BIKTBIK eMec
TeH/ieyiep Kyiienepi

TapIpbINTHI OKY GapbIchbIHa:

* eKi aifHBIMANIBLICHI Gap CHI3BLIKTBIK EMEC TEH/eyIIep Kyiieci yFbIMbIH GineTin
Gomaceinaap;

* exi aifHBIMABICE Gap CBI3BIKTBHIK EMEC TeHACY/Iep Kyifecinin memimi aen
HeHi araiiTbinbin Ginecinaep;

* eKi aifHEIMATBICH! Gap CHIIBIKTBIK eMeC TeHACYJIep Kyiienepin anMacTeipy,
anrebpasbiK Kocy, rpauKTiK Tacinaepmen mwewmyi yiipenecinaep.

Exi aiinpiManibichl 6ap TeHeyiep kyiieci yruiMbl 7—8-ChIHbINTapIAFbI
anreOpa kypebinan Genrini. OHma eki aifHBIMANbIChl Gap €Ki ChI3BIKTBIK
TeHaeyJep Kyiieci KapacThlpbuUlfaH 00naThiH, AFHH {a,x +thy=a,

ax+by=c:
Terjeyep Kyiieci, Mynnarst x, y — aitubiMansiap, a, b, ¢, a,, b,, ¢, -
KaiichiOip HakThl canaap. Conaii-ak MyHaii xyiienepai meury Tocinuepin
ae Ginecingep: anMacTeipy Tacini, anredpanbik Kocy Tacimi, rpadukTik
Tocin. Bys Tocinaep exi aiiHBIMANBICHl Gap cbIzbIKMbIK exec meyoeyiep
Jicytienepin, SFHN KeMinze Gipeyi ChI3bIKTBIK eMec TeHaeyep Kyiienepin
ey 1ii e Herisri Tacinaepi 6onaisi.

Exi aiiusiMansichl Gap Tewaeynep ocyueciniy wewimi jaen apbip
TEHJCY]i AKHKAT CaHBIK TEHIIKKE aiiHaJbIpaThiH aifHbIMaIbLIAPIbIH
peTTesireH MoHAepiHiH KyObiH aiiTansl. Tendeynep gicyiecin uewy OHbIH
GapisIK menrimaepin Taby Hemece meuriMi )OK eKCHIH aHbIKTay JereHai
Ginaipeni. Erep exi renaeynep xkyiiecinin 6apisik memimaepi 6ipaeit ve-
Mece miemimaepi oK Gosnca, oHaa onap amandec mendeyaep xcyienepi
Jlen aTanajbl.

Exi aitnbiManbicel 6ap ChI3LIKTBIK eMeC TEHeYIep Kyiieiepiu menry-
JUH MBICAJIIAPBIH KapacThipaibIK.
x—y=5,
X=2x+y—=7=0

l-Mmprcam { TeHJIeyJIep JKyHeciH ey Kepek.

26
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CYPAKTAP:

1. Illekci3 kemimesni TeOMETPHANBIK MPOTPECCHIHBIH AHBIKTAMACKIH Gepin-
aep.

2. lllekci3 KemiMeni reOMETPHSIIBIK MPOrPECCHAHBIH KOCHIHABICH! ICreHiMi3
ne?

3. llekcis kemimeni reOMeTPHAIBIK IPOTPECCHS KOCBIHABICBIHBIH (opmysta-
ChIH JKa3bIll, OHBI TYCIHAIpiHIEP.

KATTBIFYJIAP.
A oeneeni
464.2) b= 1, 9= 3100 b= 1,g=~316) b= 2,4 = 3 8) b,= -3,

1 : i =
9= Gonatbin (b,) meKcis KeMiMeTi FeOMETPHSIBIK IPOTPECCHSICHI-

HBIH alfalikel TOpT MYLUeCiH Ka3bIHAAp KIHE MPOrpeCcCHAHbIH KO-
ChIH/IBICBIH TaObIHAAp.

465. Illekci3 kemiMeni IEOMETPHANBIK IPOrPECCHAHBIH KOCBIHIBICHIH

TabbiHaap:
L L : i i
o) B=4 40 =Ubg=pda.. g 6)3+ /3 +1+ 75 +.3
21, 63 189 . & V2 1
DN A i ke Sk s)-2+‘/2‘1+2_2+,,“
466. AnbiMbl MeH GomiMi IIEKCi3 KeMiMeli reoMeTpHsUIBIK MporpeccHs
601aThIH % Goumieri bIKIIaMIaHaAap.
ata ta +..
467. Illekci3 nporpeccHsHbIH KOChIH/BICEIH TabbiHap:
a) 1 + cos 60° + cos?60° + ... ; 6) 1 —sin 45° + sin?45° — ... ;
9) 1 +1g30°+1g’30°+...;  B)—1—cos30°-cos’30°—....

468. a) 0,4(4): 2) 0,3(4): 6) 0,23(3): B) 1,17(2); r) 0,423(7): ¥) -21,1(5)

HICKCi3 MepHOATHI OHABIK GenumekTi »aii Genmex TypiHae kepce-
Tinaep.

469. [x| < 1 6GonaTeiH @pHEKTI GOIIIEK TYpiH/e Ka3blHAAP:

4) 34 3% 38+ o # Bk ) 220 ek 28
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3
1004. cos® x = 2 cosx + ; cos 3x GONATBIHBIH JDMICIACHIACD.

C deneeni

1005. PoMOTBIH YJIKGH [HAaroHani MEH KaObIPFAaCBIHBIH apachlHIaFbl
OYpBIITHIH TaHTeHCH (2 — V/3)-ke Ten. PoM6TEIH OypbllITapbIH Ta-
Gpriap.

1006. TpuroHoMeTpusabik (GyHKUHATAP MAHACPiHIH KecTeciH mnaiina-

T ,p B 3z =
; 9) sin® st cos® g MoHIEpiH

nanbacran: a) sin’ % + cos!
TabbIHAAp.
1007. Erep: a) 0 < x < % 6ouca, tg 2x > 2tg x; 9) 0 < x < & Gosca,

ctg % > 1+ ctg x 60aThIHBIH AdNCIACHAEP.

DyuKuusIAp

A oenzeiti

1008. a) Llenbepain C y3bIHABIFBI OHBIH R PajiiyChIHBIH Y3bIHIBIFBIHA
Toyenai (yHKuusA; 9) AOHrefdeKTiH S ayaaHbl — OHBIH paany-
CBI Y3bIHABIFBIHBIH (PYHKIMACH; §) KaObIprachl 1-re TeH Ayphic
KOMOYPHIITEIH ay1aHbl OHbIH KaObIPFACKIHBIH 71 CaHBIHA TIyeni
(yHKLMS GONATHIHBIH OPHEKTEHTIH HOPMYIaHBI Ka3bIHAAP.

1009. 81-cyperre KeckinmenreH chi3bik GyHKUMAHBIH rpaduri Gona ma?
JKayabbin Tycinmipinaep.

a) y

81-cypem
1010. x + y=0,y+4=0,x+4 =0, y—x =4 TeHaeynepidiy Kaicbicbi-
HbIH rpaduri Oy ocine mapamiens Ty3y 6onaast? Ocel Tayenainik
¢dynxuus 6ona ma?
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71.

72.

73

74,

Koopaunatanap xaspIKThIFbIHA (X3 ¥) KOOpAMHATajlapbl TOMCHJETi
TeHJCY/IiH wemiMi 6onaThiH GapiIbIK HYKTEIEp KHBIHbIH CATbIHAAP:
a) (x* = 16)* + (* - 25)*=0; 6)x* -y} +x%y —xp*=0;
)x*—-2x+y*-8=0; B) 2x* — 2x%y + 3y —xp=0.

Erep x€R xoHe yER Gorica, x neH y-TiH KaHAail MOH/CPIHAC TCHITIK-
TiH aKHKAT OOMATBIHBIH 3ePTTCHIEP:

)+ 6x+y 10y +34=0;  6)) —6p+9+x—4yx +4=0;
)X+ 5P +axy+20+1=0; B)X+2/2x+y-2/y +3=0.
Tengeyain HaTypas caH GOIaThIH MIeUiMAEPiH TabbIHAAp:
a)3n—2=2mn-3m; 3)2mn—4=m+ 3n.

Erep TikTepTOYphILITEIH ayAaHbl (M?) OHBIH MepuMeTpi TeH Goa-
TbIH OYTiH CaHMEH OpHEKTeJIeTiH Goiica, OHBIH KabObIpFanapbiHbIH
Y3bIHBIKTaphl (M) Kanaaii 60i1ybl MYMKiH eKeHiH 3epTTerIep.

C odeneeiti

5

76.

77

78.

x*=3xy +2y* + 6 = 0 Teraeyinin wewimi Gomarein (x; y)-TiH HATYpan
caH 0osaThiH eKi KyObiH TabbIHAAD.

MoTopJibl KaifbIK aFbICKA KApChl JKY3iMl KeJle XKaThill, CAIIMEH Ke3/1eCTi.
Conan KeiiH KaiiblK arbiCKa Kapchl Tarbl 3 MHHYT XKY31i Je, Kepi
Oypbubin, canabl Oipinmi kesmecken xkepaeH 102 M KalIbIKTBIKTa
KyBIIT KeTTi.

a) O3eH arbIChIHBIH KbILIAM/IbIFbI KaH1aii?

9) KaifbIKThIH MCHIIIKTI JKBILIAMIBIFb KaH/1al 601ybl MYMKiH €KeH-
JriH 3epTTEHAC).

a) 2018 caubiH eKi HaTypasl CAHHBIH KBa/JPATTAPbIHbIH aibIPHIMBI TY-
pinzie kopceryre Gosa ma?

) Bip TonHa acTBIKThI CAKTayFa apHAJIFaH ChIHBIMBLIBIFBL 60 KI 3KoHE
50 kr exi Typai kan 6ap. Ockl KanTapabiH GapabIFbIH TOATHIPY YIIiH
0J1ap/IbIH AP TYPiHEH €H a3 JIereH/ie Helle Kar Kepek?
Koopaunatanap kasbIKThIFbIHA (X3 ) KOOpAMHATalapkl TOMEHJeri
TeHAeyMiH wemimaepi GomateiH  GapabIK  HYKTEnep IKHbIHBIH
canbIap.

a)(x—yP=2x+2y-x*-)*-2; 6) 2x* + 5xy — 12)?

B) x* + y* = 6ly| + 16.
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JaH  Keifin  ocel Oypeimka imTeii  6ip-GipiMen koHe OypBINITHIH
KaOBIPFaNapbIMEH JKAHACATBIH IIEKCi3 Kom meHOepiaep ChI3bUIFaH
(46-cyper). Con menGepiepain
PasuyCTapbiHbIH KOChIH/BICHIH
Taly Kepek.

Wemyi. 0,C=x6oncen.
Bypeimka  imTeil  ChI3bUIFAH
ureHGepepIin UeHTpIepi ockl
GYpBIIITBIH  OHCCEKTPHCACHIH-
J1a JKATaThIHBIH JKOHE TikOy-
poiThl  ymOypeinTeie - 30°

Oypellika  Kapcel  JKaTKaH
KaTeTiHiH  KacHeTiH eckepe

46-cypem
OTBIPBIN, MBIHAHBI ~ AJlAMbI3: >
_d = T TWRRIRP (NE SR |
OB= Z,AOQvZ.r.AO] =2x+x+ ) =3x+ 5
Ecentin mwapter Goiibinma A0, = d, conna 3x + % =d,x= % SAFHU
_d 0.C _ 1
0,C= 6 » COHABIKTaH 0B 3
O0.D =y 6oncein, conna A0, =2y, A0, =2y +y + % =3y+ % 40,=
_d d _d _d
=3 GonaTeIHBIH €cKepe OThiphin, 3y + 6 T 30V T g ATaMbi3, AFHH
0,p= 4 conpa 22 - % Gonajbl.

18"

Jlon ockunaii naiibiMzaii 0TeIPbIN, Gapibik meHGepaepin paauycTaps

Gipinmi mymeci ;-rc. eceJtiri ;-rc TeH 6oMaThiH MIEKCi3 KeMimeni mpo-
i 6 o s=24:(1-4)-
Tpecchs KypailThiHbii TabaMbi3. OHbIH KOCHIHABICH: § = - 7)) =

= %(l Gosajbl.

Kayabsr. —i—d
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991.

992.

993.

994.

995.

996.

997.

998.
999.

sin o - COs a-HBIH MOHI: @)

3 %
-re; 2) 7 -ke TeH Gonarhiaii ¢ Gyphiibl
6ap Gona ma?

2
3

2 2 . o =
———=———) opHeriHiH eH Kimi MOHiH TabbIHIap, MYHIarbl
(silla+cosu) P e HAAR: O
uE[O:% 8
A 3 = .5 x T
Erep: a) sin a = gAsmﬂ— 132 <e<m 7<ﬂ<7t60nca,

sin (11+/1);a)cosa——\/7,cos/)’— L ,0<a<m 0<p<nrbon-
ca, cos (a + ) epHerinig MoHIH TaGblH/]apA

TpHroHOMEeTpHIBIK (DYHKIHSIAP MOH/AEPIHIH KecTeciH Koaanbaii:
a) sin 165°; 9) cos? 12° —sin 42° sin 18° epHerinii MoHiH ecenTeraep.
Erep: a) ctg 2x = a Gouca, tg x — ctg x epHerinin; 3) sin 2x = b Gouca,
tg x + ctg x epHerinin MoHiH TabbIHAAp.

Tenik akMKaT ma:

a) cos 160° — cos 140° = ~sin 10° 6) sin*% — sin = 0;

9) cos 160° + cos 80° = —cos 40°;  B) sin 130° + sin l 10° = cos 10°?
OpHEKTI bIKIaMIaHaap:
cos 6x — sin 6x - ctg 3x cos 10x - tg Sx — sin 10x
2) cos 6x + sin 6x-tg 3x ’ cos 10x - ctg 5x + sin 10x
sin® 5 + sin® 2 + cos 7 cos 3 = | GonaThIHBIH J2JEIACHACD.

Erep: a) tg ; = ﬁ Gonca, tg x; 2) tg x = -2,/2 6onca, tg ;

KaH1aii Monepai KaObu1ail anael?

B oeneeni

1000.

1001.

1002.
1003.

a) sin® x — 4cos x + 4 < 0; 9) cos® x + Ssin x — 5 > 0 TeHci3airi aypsic
Gonareinail x-TiH 6apibIK MQHﬂCpiH TaSbIHZlap.

23/7
12 °

©OpuekTin MaHiH TabbIHAAp: @) sin - 9) co:

12 d
tg x + ctg x = a Gosca, sin*2x-Ti TabbiHAAp.

TikOypeiuThl ymdypeiiika imTei mendep Chi3blIFaH JKIHE KaHacy
HyKkTeci katertepain Gipin 6 cM xoHe 8 oM kecinainepre Gonenui.
Ocbl YmOYphILITBIH CYifip OYphIITAPbIHBIH TAHTCHCIH TabbIHAAD.
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51. Tenci3aikTi meminaep:

—3x=1
il WS
& hy il =3
X +2x—1
X£Hu—1 o
N T G

52. TewcisaikTep xyiiecin mweminaep:

v X +6x+520,
a){\2x+3155. 3) {x 16 <0, ol
i —x—6>0; Kk SES0; 150

KbI3bIKTbI ECEIITEP:

1) YurranGansl CaHHBIH OpTaHFbl HU(PLI €Ki meTKi HuQpraphHbii
KOCBIH/IbICBIHA TeH. OCBI CaH MEH OHBIH UM (pPIaphbl KEpi PETNeH Ka3bliran
CaHHBIH KOCBIH/IBICH! TOPTTaHOambl canra TeH. OChbl TOPTTAHOABI CaH/IbI
TabbIHAAp.

2) OpHekTiH MOHIH TabbIHIApP:

a) b lzlzz, BRY ‘/\/ 390625 .

24—
2+

1
2

3) I'ymkan Epennin kasipri jacelHa KeireHe, ACaHHBIH TOJAThIH
sacbiHan Epaen exi ece yiaken Gonaabi. XKacel GoiiblHIIa OpTaHIIBICH
Kim?

4) Oxkeci OGananappina anma Gestin Gepai. Kimi kbi3sina Gapiibik
aaManapAblH KOHE 6lp AJIMaHbIH JKApPTHICHIH, YJIKCH KbI3blHA KajJfaH
ajManapablH KoHe 61p aIMaHbIH KaPTHICHIH, YIbIHA KAJIFaH alMalapibiH
JKaHe Bip anMaHbIH KapThiCkiH Gepai. Okeci Gapibirel KaHma anma Gexnin
Gepai?

5) Caynarep sKbi1 caiibii 19y/1eTiH ymTeH 6ip 6enikke koOeHTin oTbip-
b1 7KoHE o/1aH KblabiHa 100 GyHTEIH 0TOACH KAKETTITIKTEpiHE JKyMCaIbl.
Y kbu1aan Keifin cayaarep jgoyneTinin exi ece ynraiiranbin Gaiikazbl.
Bacrankeiia oHblH KaHma akwackl 6oiasl (HeioTon ecei)?
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43.

Tencisaikrep xyifecin wemrinaep:

a) 6x*—5x+1=<0, 2) 10x* = 7x+1>0,
4x—1>0; 1=3x=<0.
C deneeiti

44.

45.

46.

47.

48.

49.

Dyukuus rpaQUKTEpiHiH KHBLIBICY HYKTEICPiHiH KOOpAHHATAIAPbIH
TabbiHIap:

a)y= ‘/;x(auey=24.\*: Yy= ﬂ)xsuc_v=6~x.

©OpHEKTiH MoHiH TabbIHAap:

N + - S -
Ja+ys  Jf8+/1z Jiz+fie T V324436
OpHEKTI bIKIIAMIaHapP:

2) /6+2/5 —/6—2/5;  6)(1-2/3)+4,/28+10/3 ;
o) Y/11—4/7 + 11+ 4/7; B)(3Y/2 +57+30/51—14/2 .

Erep x, Men x, canzapsi x* — 8x + 10 = 0 Teraeyinin 1y6ipaepi Gonca,

; X2 X
TEHJeY i elnecTeH, - - + -
X X2

OpHETiHIH MoHiH TabbIHIap.
Tenaeyni meminaep:

a)x2—7x|=0; 6) x>+ 6x+|x+2|+8=0;

S.
[x]
Tenaeyain 6apisik Tybipiepin Tabbinaap:

a)x— 0; B) X — |(y—x |- 20 =0.

) (x+ 1) - (x+1)=2 6) (x—3) 20— 3= 8;
9)2(xl+fy)+(x+%)=l3; B)‘::%‘*iI;:S%.

. Benocuneaui Tayra KeTepijieTiH KoiFa 5 MHHYT, TayJdaH TYCCTiH

skonmFa 3 MuHYT Kymcaabl. On konaeiH dp Gemirineri Gacranksr
HKBUIAMIBIKTAPbIH  CaKTail OTBIPBIN, OChl JKOJMEH Keifid KaiTyra
16 MunyT *Kymcaabl. Bemocuneaminin KypreH XKoNbiH CXEMAalbIK
TYpJe KECKiHJeNn, OHbIH Tayra KOTEpUIreHre KaparaHja TOMEH
TYCKEH/IC HEIlIe eCe Te3iPeK JKYPETiHiH aHBIKTAHIAP.
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1. Exi alinbIMaJibIchl 6ap ChI3BIKTBIK eMec Ten/eyjaep

TakbIpbINTHI OKY GapbIChIHAA:

*eki aifHBIMANBICHl Gap CBHIBIKTBIK JKAHE CHI3BIKTHIK €MeC TeHAey’aep
yFeIMaaphiH Ginetin Gonackiaap KoHe olap/bl aKbIPATY/Abl Yilpenecinaep;
* eKi aifHbIMABICh! Gap CBI3BIKTHIK €MeC TeHICYICP/IIN memimi Kane rpapuri
Jien HeHiH aTanatbiHbH OineTin Gonacenaap;

* eKi aifHBIMAJIBICH! 6ap CHI3BHIKTBIK €MeC TEHJIEYJIep/i Menrysi Kaue conap-
JIBI KOJITAHBIM, MOTIHII €cenTep mbirapy sl yiipenecinaep.

Exi aitnbiManbichl 6ap keiiGip Terneysep 7-8-ChiHbINTap/AbIH anrebpa
KYPCBI MCH 8-CBIHBINTBIH TCOMETPHS KyPChIH/a KAPACThIPbLIFaH GOMAThIH.
Mbicanbl, eKi aHbIMaNbICh 6ap CHI3BIKTBIK TeHAeYyIepre ax + by + ¢ = 0
TYPiHJeri TeH/IeyJIep KaTajibl, MYH/IaFbl X [ICH y — aiiHbIManbiiap, a, b, ¢ —
KaiicblOip HaKThI caHmap. @ MeH b koddduuneHTTepiHIH eH GoaMarana
Gipeyi Henre TeH emec €Ki alfHBIMANBICH! 6ap CBHI3BIKTBHIK TCHACYl €Ki
atinbimansicol Gap Gipinwi 0apexceni menoey aen araiiabl. ChI3BIKTBIK
TeHey/1cH DacKa Ke3 KeJIreH eKi aifHbIMalbiChl 6ap TEHIEY ChI3bIKTHIK eMec
Tenaey Gonbin Tabbunansl. Exi atinbimanvicor 6ap menoeyoiy wewimi oen
OHbL OYPbIC CAHObIK MEHOIKKE AUHAIObIDAMbIH AUHBIMATLLIAP MIHOEPIHIHY
JlcyObin ataiiThiHBIH ecke cana kereifik. [emimzepi Gipaeii Hemece
memimMaepi KoK eKi aifHbIMaIbIChl 6ap TeHACYIEepIi Mandec mendeyiep
Jien aTai/ipl.

X KoHe y aiiHbIManbLUIapsl 6omatsin ax® + bxy + ¢* +dx + ky + p =0
TYpiHACTi TeHueyai exinwi Oapedceni menoey aen aTaiijibl, MYHIarbl
a, b, ¢, d, k, p— HaKThl canzap KoHe a, b, ¢ caHIapeIHBIH €H GoiMaraHIa
Gipeyi menre Ten emec. Mymupaii Temieysnep eki aifHbIManbickl Gap
CBI3BIKTBIK €MEC TEHJEyJepre jkaTaibl. OPTYPJi CBI3BIKTBHIK eMecC
TeHJeyliepre KenTereH Mpicanaap kentipyre Gomamsr: (x — 1)* + 3% = 1;
wetglelal,

Eki aifHpiManbickl  6ap CBI3BIKTBIK €MEC TEHJCYJep, OJap/blH

rpaduKTepi MeH meuriMaep KublHbl IpTYpAi Gonaawt. Ulemivmaepin N, Z,
Q nemece R KHBIHAAPABIH KaiChiChIHIa TabaThIHBI MaHbI3/bl. Mbicasibl,
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I. EKI AMHBIMAJIBICHI BAP TEHJIEVJIEP,
TEHCI3AIKTEP KOHE OJIAPABIH
KYHUEJIEPI

Boaimai oky naruzecinae

* eKi aifHBIMaJIBICEl Gap CBHIBIKTHIK JKa-
HE CBI3BIKTHIK €MEC TeHJCYIepAi, TeH-
seynep Kyitecin, exi aitnpiMansicht Gap
TEHCI3AIKTEPAi JKOHE TEHCI3TIKTEp KY-
iecin, menry yFhIMIaphin;

* exi aiiHBIMAsIbIChl Oap TeHaeysiep MeH
Onap/bIH KYifenepin ey Tocinaepis;
e eki aiinpiManbicel Gap TeHcidgikTep
MEH O/Iap/IbIH XKyiieaepinin meumimaepis
rpaduk Typinae Kamait kepceryai Gimy
Kepex.

* eKi aiiHpIManbIChl Gap TeHaeysnep MeH
onapabii KylHenepinin Typnepin ambi-
para any;

* exi aiiHbIMAITBICH Gap CBIBIKTBIK eMeC
Tenaeyep Kyiienepin mewe any:

* TeHeyIep KyiieciH maiiiasaHsin, Ma-
Tingi ecentepai weirapa ainy:

s eki aiinpiMaibicel Gap TeHcisnikTep
MEH OJ1apIbiH Kyiiesepinin memimaepin
rpaduk Typinac opbinaaii any Kepek.
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Meicansl, 2; 4; 8; 16; 32; 64 cannap Ti3beri eceniri ¢ = 2 Gonarsin

ocneni reoMETPHSIBIK IPOrpeccus Mymesnepin Kypaiiasl. Kepcerinren

; s «1 1 1. 1 1 TR IO (8
caujiapra Kepi canzap Tizberi eceuniri g = - 6ona-

1
2°4°8°16°32° 64 2
TBIH KeMiMeJli FeOMETPHSIBIK IIporpeccus Mymenepi 6onazsl.

(b,) TEOMETPHSIILIK MPOrPECCHACHIHBIN ecentiri ¢ # 1 xone Gipinui
mymeci b Genrini Gosca, OHAa OHBIH n-11i MymIeciH MbiHa GopmyTamMeH
Tabyra Gonmausl:

b,=bg"".

Ocbl hopMynanbl MATEeMATHKAIBIK HHAYKIHS TCITIMEH o€ /IeHiK.

1) n =1 Gonranna, Gopmysia aKHKaT.

2)n = k Gonranna, b, = bg' ' dopmynackl akukar Gomamel aen
GomKkaiibIK.

3)n=k+ 1 Gonranna, b,
HbIH Janeneitik.

[IbIHBIMEH JI€, FCOMETPHAIBIK MPOrPECCHAHBIH AHBIKTAMAChl OOFBIH-

= k
, = b,¢" dopmynaceibin akukar Gonatbi-

wa b, = bg. Ockl Tenaixteri b-upin opubiHa b ¢* ' epuerin Ko,
MbIHaHbl anambis: b, = bq* " 'q = b g". Jlemek, b, = b q" "', mynnarsi
neN xone ¢ # 1.

TeoMeTpHsLIBIK NPOrPecCHsIHbIN KACHETTEePiH KapacThipaibiK.

1. TeoMeTpHANbIK POrpecCHAHbIH eKiHmi Mymecinen Gacran apbip
MyIIECiHiH KBaZpaThl OHBIMEH KOpIiiec eki Myiecinin kebeltinaicine
TEH, AFHH

bi= b, b, . . MyHnarein>2.

Vn+
LLIBIHBIMEH JIC, TEOMETPHSUIBIK POrPECCHAHBIH AHBIKTAMAChI OOMBIH-
by basy

= b g. Ochl TCHAIKTEP/ICH LIBIFATBIHBL: 7~ —

wab =b _g,anb, ot b ?

Gynau by = b, b, ., MyHnarein=2.
2. n myuieci 6ap reoMETPUSIIBIK NPOrPECCHAHBIH GipiHIIi MEH COHFbI

Mymienepini koGeHTiHici ochl MymenaepaeH Oipaeii KalbIKTHIKTaFb! eKi

myecinin kebeiiringicine ten, asrnn b b =bb, .
(Ocbl KacHeTiH 37iriHeH Ja/eaaeHep.)
MbiHa TyKbIpeIM 1a akukat. Erep meszen esre camaap tizberimin
exinmi Mymecinen Gacranm apdip MymreciHin KBaapaTbl OFaH Kep-
misec exki mymecinin kedeiitinaicine Tem Gosca, omaa oa Tizbex
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877. dypbic GecOypulmTEIH  OapiablK AHArOHANBIAPHI  KYPri3iarcH,
ONap/BIH KHBLIBICYbIHAH TaFbl Oip OecOypbim maiiza GomraH.
Bacranke! 6ecOypbllTaH anblHFaH KaiichiOip HyKTeHiH naiina Gonran
GecOypeliiKa THICTI GOTYBIHbIH bIKTHMAIIBIFBI KaHaai?

KbI3bIKTbI ECEIITEP.

1) Tupae xouueHTpnik mendepaepmen Gesiktepre OGesinreH, pa-
auycel 0,5 M Gonarbin JeHrenek Heicana Gepinren. Tupre kemymri MyiT
KeTreil Hpicanara Ao Turisyne. OHbIH HbICaHaAa OC/TiICHIEH pajguy-
col 0,1 M KkoHe ueHTpaik Oypbimbl | paguan GONAaTBIH CEKTOPFA THTI3y
piKTHMaAbIFbIH 0,001-re aeiinri gonaiknen Tabeiiaap.

2) AuTapKkTHaanaH MHKpPoOHOIIO-
rHS  3epTXAaHAChlHA  MYy3/aThUIFaH
Kyiiinze 5 xkaiibacapasl (MHKpOCKO-
NHAIBIK KOHAIK) ambin kenai. Erep
My3/bl  epiTce, onapabiH  OipiHiH
KaiiTa Tipidy BIKTHMAIIBIFbl KaHIail?
(JKayabbin Taly yuwiH razamTopaaH
Kaiibacapiap Typaabl MOTIMETTI maii-

JlajianblHaap.)

IKaiiGacap

242
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17. TeoMeTpHSIBLIK NPOrPeccHsi ;KIHe OHbIH KacHeTTepi

TarbIpbLINTEI OKY GapbIChIHIA:

* TCOMETPHSANBIK POTPECCHAHBIH AHBIKTAMACKIH, /-1 MymIecinin popmyma-
ChIH JKQHE CHIATTaMaJIbIK KacHeTiH Ginerin Gomackinaap;

*canmap Ti30erini imiHCH TEOMETPHSIBIK TPOTPECCHAHBI AKBIPATYBI
yiipenerin 6oachinaap;

* TEOMETPUSUIBIK MPOTPECCHSAHBIH KAaCHETTEPiH eCcenTep umibiFapyaa Kojijia-
HyJIBI YiipeneTin Gonacwiniap.

I-ecemn. ITepumerpi 12 cM Gonatbin TeHKabObIprabl ymGypbIul
6epinren. Oubi imine To6enepi Gepiaren ymobypoiim KaGbIpranapbiHbiH
opranapbl GonaTeiH ymOypbim canbiuran. Opi Kapaii TeGenepi exinuri
ymoyphin KaOblpranapblHbIH OpTanapsl GonaTeiH Tarsl Oip ymbypbiun
canbinFad (40-cyper). CanbiHFan YOYpBILITAPABIH EPHMETPICPIHIH
Ti36erin a3y kepek. Ti30ekTiH Kanaaii epexumeniri 6ap?

YwoOypelmThiH  OpTa  ChI3LIFBIHBIH  KACHETiH

maiiananbin, eKiHmi  ymOypeIUTEIH  NepHMETpi

6 oM, ymiHminiki 3 cM GonateiHbiH Tabambi3. Ockl

ywbypbimrtap nepumerpiepinin Tisberi 12; 6; 3.

W Tis6ekTiH ekiHmi MyueciHeH Gacranm — anbIHFb
v

O | s 3
MyLIeciH --re kobeiitkenre TeH. Ockiuaii TisbexTep

40-cypem
TEOMETPHANIBIK POTPECCHs JICT aTanabl.

Exinmi mymecinen 6acran ap6ip Mymieci ajJIbIHFBI MymIecin
TYpPaKThl Oip canra KebeiiTKenJe WIBLIFATHIH HOJIEH 03re camuaap
Ti30eri reoMeTpHSIILIK mporpeccusi aen artazaabi. (n + 1)-mi my-
mecin n-mi Mymecine Genrenie mbIFaThiH GOMIHAI reOMETPHSLIBIK
NPOrpeccHsiNbIN eceiri jien atanajbl KoHe ¢ opnimen Genrineneni.
(b,) reOMETPHSATIBIK MPOTPECCHSACHIHBIH MYILIEepi yulin

b,.,=b4
WAPThI OPbIH/ANA/Ibl, MYH/IAFbl ¢ — €CEITiK.
Erep ¢ = 1 Gonca, reoMeTpUsANIbIK NPOrPECCHs mypakmol Jen ataia-

Jbl. ['eOMETPHANIBIK NPOrpeccHs ocneni Hemece Kemimeni 601ybl MYMKiH.

120
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869. Pazuycsl 12 cM-re TeH J0Hrelek HbicaHa 6ec KOHLUEHTPIIK menbep-
men Geninred. Bipinmi menbepain pamuycel 2 cMm-re TeH, al
apbip keneci mendepain paanyChl ANALIHFBICBIHAH 2 CM-T€ apThIK.
Heicanara THreH OKTBIH: @) GIpiHIII caKMHAFa; 0) UCHTP/ACH CAHAFAH-
J1a COHFBIHBIH a/l/IbIH/IaFbl CAKMHAFA THIO BIKTHMAIIBIFbI KaH/1aii?

870. IllapuibiHbiH  illiHeH ajblHFAH KaiichiGip I r

HYKTeHiH OGosnran ¢urypara Thicti Gomy
BIKTUMaI/bIFbl Kaupaii (80-cyper)?

871. Paanycsl 5 cM JleHreneKKe imiTel TeHKa-
Obipranbl ymOypsim canbiHFad. JleHrenex-
TiH {lIiHCH a/TbIHFaH KalchIOip HYKTCHIH OChI
ymbypbimka THicTi 601y BIKTHMAJIIBIFbI
Kanjaii? 80-

ypem

872. Paauycsl R fjeoHrenekke imTel aypbic anTeiOyphill CadbiHFaH.
JloHreneKkTiH imiHeH anbiHFaH KaiichiGip HYKTEHIH anThiOypbiliKa
Jia THicTi 50y BIKTHMAJIIBIFBI KaH1aii?

873. Iepumerpi 24 cm-re TeH TeHKaObIpranbl yWIGYpINTHIH imiHe
KabbIpracel 2 €M IIapiibl CaJblHFaH. YIOYpHIITHIH imiHzeri
KaiichI0ip HYKTeHiH mapuibiFa THicTi GonMay bIKTHMAIIBIFbI KaHAaii?

B oeneeni

874. KajpartapbiHbiH  KOCHIHJABICK 81-1eH Kkem OGonaTbiHfaii etin
eki HaKTbl X NCH y CaHJaphbl ajlblHFaH. X MCH _'I'*TiH KBajparrapbl
KOCBIH/IBICHIHBIH 49-/1aH apThiK G0MybIHBIH BIKTHMAJI/IBIFbI KaH/aii?

875. Jlypuic cerisOypeiuThin Gipeyaen keiiin anbinran teGenepi wap-
wbiHbiH Tebesepi Gonaasl. Ceri3OypuimThin  KaiickiGip HykTeci
MIAPUIBIFA 1 THICTi GOMYBIHBIH BIKTHMAJIIBIFBI KaH/1ai?

C oenzeni

876. TaGanbi 8 cm-re, oran iprenec Oypeimbl 30°-Ka TeH OGonarTeiH
TenOyitipni ymypeinika inreii qourenex cei3buirad. Y mobypeimtan
anblHFaH KalchiGip HYKTEHIH OCBI IOHTEICKKE /1e THICTi GOy BIHbIH
BIKTHMAaJI/IbIFbI KaHaii?






main-123.jpg
1,06* men 1,005* canpapsin cansictoipaiibik. On yuin 1,005 men
1,06 canzapbin canbicThipy KeTkinikti. HeioTon GuHOMBI hopMynacein
naitaanansin, 1,005 = (1 + 0,005)"%, (1 +0,005) > 1 + 12 - 0,005, 1 +
+12- 0,005 = 1,06 anameiz. [Ilemexk, 1,005 > 1,06, 1,005%q > 1,06.

K ayab bl AKiansl ekinmi 6aHkke canran THiIMIIpek.

CYPAKTAP.

1. FeOMETPHAIIBIK IPOTrPECCHAHBIN aHBIKTAMAChIH Gepinep.

2. TeOMETPHSIBIK TPOrPECCHANBIH A-1Ti MYIIECiHiH (OPMYIachiH KOPHITIT
LIbIFapBIHAAp.

3. FeOMETPHSIBIK MPOTPECCHAHBIH  CHIATTAMANIBIK KACHETIH TYKBIPBIM-

nawnap.

IKATTBIFYJIAP:

A odeneeiti

AA7.2)b=1,4=2 )b =+,¢=36)b=-254= 1 8)b =1,
= /2 Gonatsin (b ) rCOMETPHANBIK POFPECCHACHIHBIH ATFAIIKEI
6ec Mymecin ):cazbm::ap
418. (b)) reoMeTpUAIBIK NPOrPECCHACHIHBIN ANFAIKBI €Ki Mywecin Gine
OTBIPBII, OHBIH KeJleci eKi Myuiecin Tabbinaap:

a)2;6;...; 6)1,4;-7; ...; r)2ﬁ;4;...;
. ; 36:-12: ... - .y
) s 1 R B)—36;-12; ...; F) \/?’ B &
419. a) 0,5; 5; 50; 500; 2) 5; 5,5; 5,55; 5,555; 6) 4: 0,4; 0,04; 0,004;
i O U o 5
B) S 1; =2 Ti36eri reOMETPHAIBIK NPOrpeccHs MyIuenaepi
Gosa ma?

420. a)a, =7, qa =%;a)bl=7,b =b,-86)c,=-27,c, =;+c;

n+1 el ntl 9 »

2 i ;
B)id, = 2Ty, 4= Ed” Ti30eri apHMETHKAIBIK HEMECEe reoMeT-

PHSUIBIK IPOrpeccus GONAThIHBIH AHbIKTAHAAP.






main-244.jpg
884. Kasak oninGuinin opintepi ska3suiran 42 jkeToHbl 0ap KammiblK-
TaH 4 JKETOH ajibill, OJ1ap/bl AMiNGH PeTiMCH OPHANACTHIPABL OHs
eCiMiHiH IIBIFY BIKTHMAIABIFBIH TaObIHAAP.

885. Acan, Bexcynran, 'ynnana, Jlomeni genresnek ycrenai aiinana kes
KeJIreH peTneH oThipabl. bekcynran men Jlomeninin Katap OThIpy
BIKTHMAJI/IBIFBI KaHaai?

B oeneeii

886. KoopamnaTanap jKa3bIKThIFBIHA LECHTPI KoOpaMHaTanap Oachinja,
pamuycel 2-re TeH 60/1aThiH 10HreseK caibinrad. OChl 1OHrelIeKTeH
Ke3/IelCOK aIbIHFaH: a) HYKTCHiH OipiHINi KOOpAMHATANBIK MIH-
pekke; 9) GyTiH KOOpAHHATabl HYKTEHIH OipiHII KOOPAHHATAJIBIK
MUPEKTiH OHCCeKTpUCAChIHA THICTI GOMYBIHBIH  BIKTHMAIBIFBL
KaHpaaii?

887. Bekuuas 6en Dapusza ke3/eiicoK albiHFaH Teae(OH HOMIPIHIH COHFBI
wu(psl 7-re TeH HeMece 3-Ke ecestik 601y BIKTHMAN/ABIFBIH €CeNTEe/l.
Bekuuasapiy xayabst 0,5, an ®apusaniki 0,4 6os1sl. KimMuin kaya-
6b1 ypic?

888. «Anroputm» ce3iHiH opbip OpmiH KapTOYKara »Ka3sbll, OXAapibI
apanacteipabl. Ockl kapToukanapasl 6ip kaTapra Ke3jieiicok opHa-
JIaCThIPFaH/Ia KaHTalaH CoJl CO3IH WIbIFY bIKTHMAIIBIFbI KaH1aii?

C odeneeiti

889. Epxan nenec cerisbypuimTein 6ip Tobecin ecte cakrambl. 3apuHa
ochl ceri30ypuimThi 6ip AnaroHamin xkyprizai. Ockl AHaroHa LK
6ip ymsl EpianubiH ecTe cakraran Tebeci G0y bIKTHMalbIFbl
KaH/aii?

890. Kiran cepecine kesieilicok Typae anreOpaHbii 3 Kkitabbl MeH
reoMETpHAHBIH 2 KiTaObl KOHbULABL. Bip monHen KiTantapabii KaTap
TYPYbIHBIH bIKTHMAI/BIFbI KaHii?

891. Bip naprusnarst 200 Gemmextin 8-iHiH akays Gap GOJbIT MIBIK-
Thl. Kesneiicok anbiuran 3 Genmekrtin l-eyinin akaywl Gap Gomy
BIKTHMAaJI/IbIFbI KaH/1aii?
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reoMeTPHSIBIK nporpeccusi 60aaabl. Ochl TYKBIPBIM/IbI |-KacHeTneH

Bipre ceoMempusnblk NPOZPECCUsHblY CUNAMMAMAbIK Kacuemi 1er aTaii-
abl. Byn kacuer kaiichiGip Ti30eKTiH reoMeTpHsIbIK Tporpeccus Gona-
THIHBIH HE OONMAaiiThIHBIH aHbIKTayFa MyMKiHaik Gepeni. Kepcerinren
CHIATTAMA/bIK KACHETTEH IIbIFATHIHBI: OH TaHOaubl a, b, ¢ caHaapsl
TeOMETPHSIBIK IIPOrPECCHAHBIH Ti30ekTec Mymienepi 60ysl yulin b canbl
@ MCH ¢ CAHIapBIHBIH TCOMETPHSAIBIK OPTacEI, aFui b = y/ac Gomysi ke-
peK. «'eOMETPHAIBIK NPOTPECCHs» JIET OChl KaCHETiHe Opail aTairaHblH
aiiTa KeTemik.

2 -ecen. Kimi kareri b-ra TeH 601aThiH TIKOYPHIITH YIIGYPIITHIH
KaOBIpFamapbl FeOMETPHSIBIK MPOrpecCHAHbIH Ti30ekTec Myiesnepi Goma
Ma, COHBI 3epTTey kepek. Erep Goica, colt nporpeccustbl kasy Kepek.

Il emyi. TikGypsimThl YmOypblmThiH Kabbipramapsl eceniri g > 1
Gonatsin b, bg, bg® TeOMETPUAIBIK NPOrpeccHs MyLUeIepiH Kypaiiibl
aen yitrapaitsik. ITngarop teopemace Goitbinma b’q* = b* + bq?, Gynau

4

—¢*— 1 = 0. Ocbl GukBagpaT TeHACYAl Weweiik: ¢° =

1+4/5

q

CKECHIH eCKepe OTBIPhIN, ¢ = \/ anambi3. JleMek, TiKOYpBIIITBI

[1+ +/5
ymbypeimTein KaGbipranapsl b, b /5 3 b% TCOMETPHSIBIK

nporpeccus Myuesnepi 6omab.

JKayab6 b bonansrt; b, h\/# IJ#,

3 -ecem. Bipinmi 6aHk op XKbUIABIH COHbIHAA 6 %, ai eKiHli GaHK —
op aiiabiH conbinia 0,5 % ecim kocasel. Erep naifbi3/iblk ociM o3repmeiiTin
Bouica, Kaii Gankke 4 XKblIFa akiia cany THiMipex?

IMemyi. Erep camsiMubl Gipinmi GaHkke @ TeHre caica, OH-
Aa Gipinmi KbUIABIH COHbIHAA GankTeri akmacel 1,064 tenre Gomnaasl.
Ochl aKia eKiHmi KbLIABH COHBbIHAA 6 Y%-Fa ocin, 1,06%a Tenre 6onaibl.
Ocbinaii maiibiMaii OTHIPbIN, 4 Kbl1AaH coH GankTeri akma 1,06% Tenre
GonatelHbIH aHbIKTalMbI3. Erep canbiMibl exinmi 6ankke a TeHre can-
ca, oH/1a GipiHii KbULABIH COHbIHAA GankTeri akwacet 1,005'% Tenre, an
4 sxbinnan cor 1,005%a Tenre Gomapl.
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34. « bIKTHMAJILIKTAP TEOPHACHIHBIH YJIeMEHTTepi»

00,

1iH KaiiTagayra apHAJIFAH KATThIFY/1ap

A oeneeni

878. 15 caublHbIH Ke3/€HCOK ajbiHFaH OenrilmiHin xkail can Goiy bIK-

THMAJI/bIFbl KaHaaii?

879. a) Tect TanchlpMachlHAa Cypak Kaya-
OBIHBIH 5 HYCKAChI KEJITIPLIreH, Oap/blH
ekeyi — aypsic kayan. Kesmeiicok TaH-
JaiFaH KayanTeIH Jypeic §omy BIKTH-

MaJIbIFbl KaHai?

9) Anmatsiaarsl «Kasakctan» KoHax yifi
26 kabartel. Typucke 0Cbl KOHAK YHIiH
OHBIHIIbI HeMece OH GeciHii KabaTbiHaH

HOMIp YCbIHY bIKTHMAJIAbIFbI KaH1ai?

Anvameioazer
«Kazagemany Konax yiti

880. XKunay uexwinaa Gipivmi emmemuen — 150 nawa, exiHmigen —
400 nawa, yminmigen — 250 nana sxoue Toprinmiaen — 150 nana
Ginikrep nmapruscel 6ap. Keszeiicok anbinran GimikTin yminmi He-

Mece TOpTiHuI ojeMai 6oy BIKTHMANIBIFb! KaH1aii?

881. Kecrene Kama TYpFeIHIAPBIH Kac Mamackl GOHBIHIIA OPHANACTBI-
py manimeri kentipinren. Kesaeiicok Tanaan anbiHraH TYPFhIHHBIH

20 xactaH kimi 6oy sikruManabiFsl (%-6eH) KaHaaii?

Kact 10-ra | 10— | 20— | 30— | 40— | 50— | 60— [ 70 xone
aeiiin | 19 29 39 49 59 69 |onau yiken

Caupl

(mpiy | 123 | 154 | 13,5162 | 15,7 | 10,9 | 9,3 7,7

ajam)

882. Bapibik ekiTan®anbl XKyn caHaap XUbIHBIHAH Oip caH KesjeHcok
Tanaan aneiHael. Con caHHbIH 8-re GosiHYiHIH BIKTHMAJIBIFbI
KaHzaii?

883. Komxkasbana 202 mapak 6ap. Ojan Ke3JAeHCOK amblHFaH TMapak
HeMipiHiH: a) 7-re; 9) 13-ke GosiHy BIKTHMANIBIFBI KaHaail?
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B oeneeni

154.

3eprrey Kyprisin, memimaep Kubiab 25, @, 2-CypeTTe KecKinaenren
TEHCI3AIKTep XKyiieciH KypbiHaap.

2)

156.

157.

158.

159.

25-cypem

. Tencisaikrep sKyiiecinin wemimi Gonatbin Gapibk HaTypan caH

JKYNTapbiH TabbIHAAP:
a){(x—lh(rl)ls& 6){xl+yl—2x+4ys4.
y<(x—-1y- |x|> 4.

a){_vz\x
2y<8-—

Tenci3aikti TeHci3aikTep Kyifenepin mainananein, rpaguKTiK TO-
cisMeH wemingep:

a)xy<0; 6) x?—y*>0;

) (x=3)2y—x)>0; B) ) —y<x-—yx.

1.,

Kanma (x; y) 6yrin canaap xyGsbl [y S X+ 2 qencisnixrep
y=-2 .&
Kyiiecinin memimaepi GonaThIHBIH AHBIKTAHIAP.

100 M KambIKTBIKTBI MOTOPJIbI KaifblK ©3¢H arbIChIMCH 5.4 c-TaH, ai
arbICKa Kapehbl 7,2 ¢-TaH apThiK EMEC YaKbITTa 3Ky3in oTTi. KailbikTbin
MEHIIIKTI JKbUIAaMIbIFRl (M/c ecebiMen) Kannail Gomybl MyMKiH
CKCHIH aHBIKTAHJAp.

PoMOThIH KaGbiprackl 10 cM-JieH, ad OHBIH JHArOHANbAAPBIHBIH
KOCBIH/IBICHI 25 CM-/IcH apThIK eMec. PoMGThIH ayaubi: a) 55 em*-re;
2) 60 cm-re TeH Goybl MYMKiH Ge, COHBI 3epTTCHAEP.
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%>90,5,
»<.0;5, mapTTapel opbiHjanca, ymoypsiun Gap Gonaasl. MyHs
y > x—05
03/liriHeH JaneneHep.
byn skarjaii ymin ge isgeminai sikrumanaslk CMN  ymGypbimis
ay/laHBIHBIH WAPLWIBIHBIH ay/1aHbIHA KATBIHACHIHA TEH JKOHE COJ CHSAKTHL

1 & o
~-re TeH Gomanel (79-cyper). CoHbIMeH, maiiga GosiFaH KecinainepaeH

8
YIIGYPBILT TYPFBI3Y/IBIH BIKTHMAJIBIFbI: Lyl 1. 0,25.

8 8
Kayaobs.0,25.

CYPAKTAP:

TeoMeTpHSIBIK bIKTHMAIIBIK YFbIMBIH MbICAJ aPKbLIbI TYCIHIpiHACp.

JKATTBIFYJIAP.
A oeneeni
865. Kesneiicok anbinran | 2=x=4, TeHCI3AiKTep  Kyifeciin
-3<y<2
oo (L% < 3 - sossacer o
memimi TEHCI3JAIKTEP KYHCCIHIH LICHIIMI SOHyBIHHH
-2<y<1

BIKTHMAaJI/IBIFbI KaH1aii?
866. AGouent 14.00-1en 15.00-re neiiinri apambikta TenepoH KOHbI-
paybi KyTteai. Ochl KOHbIpayablH airamikbl 10 MUHYT iminge Ty-

CyiHiH BIKTHMAIbIFBI KaHaaii?

867. KoopamnnaTanap Ka3bIKThIFBIHA LEHTPI KoopaMHaTanap Oackinja,
paauychl 1,5-ke TeH aeHrenek canbinrad. JIoHrenekTin Kaiiceibip
OyTiH caH/bl KOOPJAMHATAJIBI HYKTECIHIH OHBIH LEHTPi G0Ny BIKTH-
MalIblFbl KaHaai?

868. JKa3bIKTHIKTa Pa/IMyCTapBIHBIH KaTbIHACK 2-Te¢ TeH GoiaThiH eki
KOHLEHTPi mieHGep canbiHFaH. YJIKGH DaJHyCThl IOHIEICKTECH
anblHFaH KaiicplBip HYKTCHIH OChI IIeHOEPIep/IeH KypaiFaH cakuHa-
ra THicTi 601y BIKTHMABIFbI KaH1ai?
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147. Koopannartanap ocbTepiMeH xkoHe: a) x + y = 6; 9) 3x — 4y = 12
TY3yiMeH IIeKTelreH ymOypbllIThIH ay 1aHbIH TaOBIHAAD.
148. Op6ip HyKTeCiHIH KOOpIAHHATANAPBI: a) Isx=5,
0<y+2=<1l;

< E1< - i ; .
) {0,.1+1,4, TeHci3aikTep Kyiiecinin wemimaepi Gonarsin

0<2y—-2<3
(urypanbin ay1aHbis TabbIHAAP.

149. Tencizaikrep xKyiiecin rpadUKTIK TICLIMEH mwemiHaep:

a){,vle, 6) {yéf,

¥<85=a% y=(x=3F-3;
2 XK PK0;
2) y2x—2x—3; B) -1
FRAFTE y<§x‘.

150. O3apa TeH emec eKi UIAPIIBIHBIH ayJAaHIAPbIHBIH KOCBIHIBICHI
16 m>-nen apreik emec. Erep aymanmapel OyTiH caH MeTpMmeH
epHekTeneTiH  Gosica, APWIBIIAPABIH  KaObIPFanapbIHBIH  Y3bIH-
JILIKTapbiH TabbiHap.

151. Tendyitipai ymGypeimTein nepumerpi 10 mM-aeH apThik emec, api
oHblH opbip KaGwiprackl GyTiH can MeTpMeH epHekTenexi. Erep
ymlOypbimThiH Oyiiip KabbIprachbiHbIH Y3bIHABIFB X M, an TabaHbl
¥ M GoJica, ecenTi WapThiH KaHAFaTTaHABIPAThIH KaHuIa (x; ¥) caH-
Jjap skyObl 6ap GONATBIHBIH aHBIKTAHIAP.

152. 20-nan acnaiitein Gapabik ekitanOGanbl caHmap/biH imiHeH unp-
napeiHblH KeOeiiTingici 10 ecenenren apudmerHkanbik TYOipi-
HCH apThiK GonaThiH can/bl Tabbiaap. bapiaeik MyMKiH GonaTbin
JKarainap/bl 3epTTeHaCp.

153. Mekrenke Boseiibon koHe GackeT0ON AOMTapbl CATHIN AXbIHBL.
Erep BosieiiGon qonTapsi exi ece Ko caThbin anFanaa, 6apisik 101
canbl 48-1cH kem Gonap exi. An erep 6acker6o onTaphiH €Ki ece
KOm caThin ajica, oHja Gapiblk jon cadbl 60-tan kem Gomap eni.
Catein ajblHFAH JONTAPAbIH CH KON CaHbl KaHua 60jybl MYMKiH
CKeHIH 3epTTeHIEp.
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164. Kanwa (x;
memimaepi 601aThIHBIH aHBIKTAHIAP:

¥) HaTypan canzaap xyObl MbIHA TEHCI3IKTEp KyiieciHil

L.s
6) yS?/\ +1,
|x|=2;
%) {y< Jax— ¥,
y>0.
165. Op6ip HyKTeCiHiH KOOpAHHATANAPBL: a) {y =4,
y=|2x—4}
xy =0, - g i 3
9) 47 TeHci3ikTep Kyiiecinin memimaepi GonaTeiH Gury-
\y —-x|<5

PaHbIH aylaHblH TabbIHIAP.

KbI3bIKThI ECEIITEP.

1) MocrapbeiiubiH OipiHe TyFaH aiibIHBIH PETTIK CaHbIH €Ki ece yi-
FAUTBIN, OFAH 5-Ti Kocyasl ycbiHbIHAAp. OnaH KeifiH IMBIKKAH CaH/Ibl
50 ece yrFaiiTChIH, HOTHIKECIHEH 365-Ti alIbIN TACTAI, ©3 KACHIH KOCCHIH.
JIOCBIHHBIH KayaObIHAH OHBIH JKAaChlH JKOHE TyFaH ailbiH Kajaii Tabyra
Gonaae?

2) A xoue B eKi Ka3bIKIIAHbIH apachlHA TapThUIFAH Y3bIHABIFR 4 M
GoaThiH CbIM MEH OHBIH GOMBIMEH CHIPFHTBIH WIBIFBIPIILIK OepiireH.
Ochl WIBIFBIPIUIBIKKA CHIKiHI Y3bIHABIFbI 3 M kinnen Gaiinan koitran. Erep
AB xecinzici Ox ociujie xkatca, ajl OHbIH OPTachl KOOpAHHaTanap Gacel
Gosica, TiKOYpBIIITEI KOOpAMHATANAP KYHECiHAe CMIKiHIH XKeTe anaThiH
OpIiCTiH HYKTENEP KHUBIHBIH KCCKIHACHTIH QUrypaHbl caibiHaap.
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Wemyi. S = b:’q_ lb' (dopmyacel Goiibirma 189 = % ana-
Mbi3, Gynan b, = 3 wbirazsl.

Conga96=3-2""132=2""125=2""! p—1=5,n=66onamsl.

KayabeL6.

3 -ecen. Kabeipracet 9 am-re TeH 60- B B, €
narbii ABCD mapusicsl Gepinres. OHbIH .
imine 4, Tebeci AB kecingicin A4, : 4 B = " . <)
= 2 : | xarbiHaceiHAa OeseTiH ekiHmi | AV
A,B,C D, mapusicel canpirad. J{an ockl-
naif, eKiHuli MWapUBIHBIH imiHe yuriHumi, D'*; é‘ B G
yuwinmire TOPTiHII ApMIbI  CANbIHFAH \ C
(43-cyper). Conpa mbikKan Gapnbik map- A (D. D
WIBIIAP/IBIH aY/1aH/1apPbIHBIH KOCBIHIBICHIH p —

Taby Kepek.
I e my i. Ecentin mapThiHaH yIIiHIIi %0HE TOPTIHII IAPLIbIIAP/ABIH
Tebesepi colikec KaObipragapss 2 : | KaTbIHACKIHIA OOJICTIHI LIBIFaIbL.
Tucarop Teopemachin naiiananbin, CajbIHFAH WAPIIBIIAPIBIH Ka-
Gpipramapbin TabaiibIK:

AB = /6+3 =35, A48,=/2/57+/5 =5,
an- ST -2 ane (55T (B -3

9
Conza GapnblK wWapwbliapasiy ayaaugapst (b)) Tisderin Kypaiiasi:

125 625
81, 45, 25, T

i i S
By Ti3bek eceniri ¢ = 9 60oaTbiH TEOMETPHSITBIK

s1(1-(3))

nporpecens 6onazst. (Oubl e3airinen Tekcepinaep.) S, = ————=— =

S|

- 811 ( ):)(”(%):) N BI(HQ)(H%) _ 14-106 _ 1484 _

== &5 9 -9

_3
9
8 >
=164 5 ().
Kayads 164%11M2.
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160. Marematukagan (akyiabTaTHBKE OapaThlH TOFBI3BIHIIBI  CHIHBII
OKYLIBUIAPbIHBIH KbI34ap caHbl Kobipek. Erep yiaapabid caHbl exi
ece kon Gosica, onja (akynbTaTHBKE 6apaThiH OKyLIbUIAP CaHbl 12-
JieH apThIK Gosap e, ajl erep Kbi3aap caHbl exi ece ke 6ojica, oHla
GapIibIK OKyIIbI canbl 15-Ten kem Gomap exi. dakyIbTaTHBKE HElle
KbI3 JKoHe Heme yi1 Gapabi?

161. Tay Gaypaiibiuia OpHaJacKaH MyHKTTEH WIBIKKaH albIHHHCTCD
CONTYCTIKKe Kapaii, al TypHCTep IIbIFbICKA Kapaii 6er amasl. Omap
TYPAKThl XKbUIIAM/IBIKIICH KO3Fall/bl 9pi TypUCTEp Te3ipek Kypai.
Exi caraTTan COH ONap/biH apackl 8 KM-J1€H apThIK eMec GOIIbl.

a) AJBIHHHCTEPAIH KbUIAAMIbIFRL 3 KkM/car Gomybl MyMKiH Oe
eKCHIH; d) aJbIMHUCTEPAIH OYTIH CAHMEH OPHEKTEIeTiH eH YIKCH
JKBIIAAMIBIFBI (KM/CaF) KaH/aii 60IFaHbIH aHBIKTaHAap.

C oeneeinti

162. [emrimaep sxkubiubl 26, a, a-cyperte OeiiHeNeHIeH TEHCI3AiKTep
JKYIeCiH 3epTTer, OHbI XKa3bIHAAP.

26-cypem

163. Koopiunatanap sKa3bIKThIFbIHA OpOIp HYKTECIHIH KOOpAHHATAIAPBI:

x*+y <16, 205 T

a) 2 3){;\' +y<6, 6){3/? y=0,
¥z |x|+y=>4; X+|y|=4;

B) X +(y-1y=le, TeHci3AikTep Kyiiecinin memimaepi Gonarbin
[y[+3x<3

(urypansl KeckinaeHuep.

o
¥}
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coibig 0 < ¢ < | GonFaHJaFbl aiFalKel 71 MyLIeci KOCHIHIBICHIHBIH

_b(l=¢")
P (opmynackiH anambi3.

B (&3

B, G c
1 B, B C,
q 7 B |
A 1 D 1 D 1 D D} 1 1
42-cypem

b,q"=bgq" 'q = bg Gonarbiubin ecckepe OTHIPHII, (b,) FEOMETPHAIBIK
IPOrPECCHSACHIHBIH ANFALIKBI /' MYIICCI KOCBIHABICHIHBIH (POPMyIachiH
b.q — b
[
l-ecen. (b) TEOMETPHSIBLIK MPOrPECCHACHIHBIH ANFAUIKBl TOPT
MyIIeCiHiH KOChIHABICHI 20-Fa, ajl Keaeci TOPT MYIICCIHIH KOCHIHIBICH!
320-ra Ten. Ochl NporpeccHAHbIN eceniri Men Gipinmi Mymecin Tady ke-

Gbinait sxasyra Gonaasi: §, =

PeK. n
’ b(1—q") ) S )
Wewmyi. S,= % = 20. Kexneci topt Myureci 6ipinmi mymreci
b g" GonarbiH reOMETPHSIBIK POTPECCHAHBI Kypaiiabl. OMapabiH KOChIH-
big'(1—q*) . big'(1—q*)
Abtept == = 320. Ochl TeHAIKTEP/ICH WIbIFATBIHBL: T
= -9

bli=q")
=T l=g

=320:20, ¢* = 16. Bynan ¢ = 2 nemece g = 2.

b(1-2%)
1-2

bi(1-(=2)")
T1<(=2)

Erep g = 2 6ouca, ona =20 Tenairinen b = % anambl3.

Erep ¢ = -2 6onca, onzna = 20 Tenairinen b, = —4 upi-
Fajibl.
= = x
Kayabo.b =7,q¢=2uemece b =-4,¢4=-2.
2-ecem Kochiuasicel 189-ra, eceniri 2-re, an n-mi mymeci 96-ra
TeH BOaTBIH FeOMETPHSIIBIK IPOTPECCHSHBIN Helle Mylueci 6ap?
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a*b ' +a'b?

909. Erep: a) a = 2,5, b =-4.5 Gouca, = b OPHETIHIH;
9) x = 0,5 6oxca. \/Y =7 ﬁ b OpHETiHIH;
) 'l‘.\'\/,\' '\/.\'+x+l P ’

6) L= 3 Gonca. atabt b’ OpHEriHiH MOHiH TabbIHAap
b 2 ’ 2ab— b :
910. Amannapas! opbiHAaRAAD:
4 g2 g 18t 53— 4,7
g 393150, 3

45°+15° 5,33+10,6-4,7+4,7°

911. OpHekTi bIKIWIAMAAHAAP: X \/xl =g le MyHaFbl X < —1.

912. a) bexcyaTan aKUMAnap CaThIN allblll, KEACCi XKbIIBI ONApabl HOMH-
HalIbl KYHBIHA CaThiN, naiinaceiMen 6ipre 230000 tenre anjst. Erep
naitaa akuus KyHeiHbIH 15 %-biH Kypaca xoue 1500 Tenrere Ten
Gosica, OH/Ia 0J1 KaHIIA AKLHs CaThin anFan?

9) lyken ewimaepai OGacrankel Taraiibinjanran OGaraman 10 %
JKeHinaiknen carein, 18 % tabbic TanTel. bacTankbi1a KaHiia naiisi3
any JkocnapiaanFad 6onaTeiH?

913. Bepinren  TepT  caHHbIH  OacTanmKel  ylIeyiHiH  KaThIHACKI
;A £ l? J 71—0 Erep onapasix Teprinmici exinminin 15 %-biH, an
eKiHmi can GacKaaapblHBIH KOCBIHIBICHIHAH 8-T¢ apThiK 60sica, 0Chl
caujlap/ibl TabbIHAap.

C oeneeiti

7 7 7
5 T 152z T Sae

915. x+y = /44, x—y= /52 exeni Gearini Gosca, x*+ y* TabbHap.

916. \/2+‘/.5_7 + \/24‘/7 < 2/5 TEHCI3AINHIH AKHKAT eKeHiH

JdnenaeHaep.

914. Ecentenzep: 178 +3

917. MaTemaTHKaJIBIK HHIYKIHS diCiH KOJAHbIM, 71 KE3 KEJreH HaTy-
pan can Gonranzia, 4n*+ 8n + 3 epHeriniH MoHi 3-ke GomiHEeTiHIH
JIdIIeIICHIEP.
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174.

175.

176.

177.

178.

179.

180.

ABC ymbypsimsinbig Kabsipranapet AC = 9 cm, BC = 12 cM, an
AM men BN meauananapbl e3apa neprneHaukynsp. 4B kabbipracsin
TabbInaap.
a) 3x? +3* = 13; 9) (xy)’ — Sxy + 6 = 0; 6) x> — »* = 105 Tenaeyiniy
memimaepi Gomarein Gapabik (x; y) Hatypan caHpap KyObiH
TabbInaap.

a) TikreprOypeimTeiy Oip Kabbiprack! V997 cm-re Ten. Ombin
JMaroHali MeH eKiHmli KaObIpFackl CaHTHMETPMEH OpPHEKTEeleTiH
6yrin can Gosca, auaroHamiH TadbiHmap. o) TikOypeiuThl ymoy-
phIIITEIH KaTeTTepinin Oipi /2031 cM-re TeH. OHBIH CAHTHMETPMEH
OPHEKTEICTIH TUIOTEHY3aChIHBIH OYTiH CaH/IBIK MOHIH TaObIHAAP.

Koopannaranap sKa3bIKThIFbIHA KOOPAHHATANAPbI TOMEHETT MIapT-
Thl KAHAFATTAHABIPATBIH HYKTEICD KHUBIHBIH KECKIHACHIEP:

a) (2x—y)(x-3)=0; 0) (y =4y -x)=<0;
x+2y X
=4 7 5) _v+320‘

TikTepTOypeinThin  chibaiinac  KaObIpramapbiHbIH  KOCBIH/IBICH
5 JM-JICH KeM eMec, ajl OHBIH JHaroHai 4 aAM-i1eH apTsik emec. Ochbl
TIKTOPTOYPBITBHIH ayAausl: a) 4,5 am?%; 2) 3 am® Gona ana Ma, COHbI
3epTTeHIep.

Koopannaranap Ka3bIKThiFbIHa 9pOip HYKTECIHIH KOOpAHHATANAPbI
TeHci3aiKkTep Kyiecinin memimaepi Gonarsin GUrypansl caabinaap:

a){x+y22. 6) y<47.

it 262103 y>xh

a){y~3x—4so, B){\x|<2.
2y—6x+8=0; X+y <o,

a) Mekren maHpiHa OGipHelue KailblH MEH Kaparail OTBIPFBI3Y JKOC-
napnauel. Erep Kaparaiiiel exi ece ke, ain KaiiblHbl xocnap 60-
HbIHIIA OTBIPFBI3CA, OH/A GapibiFbl 8 araliTaH KeM OTBIPFBI3bLIFAH
Gonap eni. Erep KalibiH/bl eKi ece Kem, aj Kaparaiijsl xocnap 60-
MBIHIIA OTBIPFEI3CA, OHJA Kaparail Ken OThIPFbI3bLIFAH Gomap eii.
Kania Kaparaii oHe KaHIIa KalblH OTBIPFI3Y jKOCTIapianran?
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6. «Eki alinpIMaJibichl 6ap TenjeyJiep, Tencizaikrep
JKIHE 0JIAP/BIH KYieepi» Goaimin KaiiTanayra
APHAJIFAH KATTBIFYJIap

A oeneeni

166. Erep: a) exitanGanbl caHfFa OHBIH LH(PIAPBIHBIH KOCHIHABICHIH
Kockauaa 60 wsrraTeiH Goica; 9) ekiTaHOaIbl CAHHBIH OHIBIKTAP Ca-
HbiHa GipTiKTep caHbIHBIH KBaJPaThiH KOCKaH/1a COll eKiTanOabl can
wbIFaThiH 6oJIca, ekitanbansl caHabl TabbIHIAP.

167. Ywran6ansi can 9 uudpsina askrananst. Erep ocel undpast Gipinmi
OpbIHFa Koifca, oHAa GacTanmkbl CaHHBIH 9-Fa KeOEHTIHIICI COHFbI
canHan 71-re apTeik Gonazsl. bactanker canibl TabbHaap.

x+y=10,

x*+y =68.
maruri nodanTTeiH «ApudMeTHKa» TPAKTaTbIHAH €CeIL.)

168 (Exenri rpek mare-

Tenzeynep kyiiecin meminaep: {

169. Tenaeynep kyiiecin meminaep:

a){3X*4y=0. 6) {4.\'y=5.

x*+y*=25; 3'=5;
g){x+y=2, B) {x’=2.

xy=-15; X+ xy=3.

170. ExitanGanbl canjibl OHbIH HU(PIAPBIHBIH KOCBIH/BIChIHA Gojirene
Gominai 4-ke, an KanaslK 3-Ke TeH Gonaabl. Erep ochl caHIbl OHBIH
uudprapsineiy keGelitingicine Gosice, onaa Goninai 3-ke, KaiIbIK
5-ke TeH Gonazbl. O Kanjaii can?

171. Aynaubi 80 cM?-re, an AuaroHasbAapbiHeH KatbiHack! 0,8-re TeH 60-
NaThIH POMOTBIH KaObIprachi TabbiHap.

172. Tenzeynepai Kocy Tacinin maiiaanansin, xKyiieHi meminaep:
a){,\"+y'—l7. 3){5x"y’+6x=11‘

# =y =—15; ¥ +y =25

173. Temaeynep Kyiiecin weminzep: a) {x,v Ty=9.,) {X‘ +ty =81

xy—x=4; X—y=9.
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188.

189.

190.

191.

192.

193.

194,

2 car 32 MuH xKymcaraH 60o1ca, 01ap/IbIH TOMCH JKOHE KOFaphl Kapaii
JKYPreHJIeT KbUIIaM/IIKTapbiH TabbIHAAp.
Kyiie Tenaeynepinin OH kaK KoHe coil XkaK GonikTepin Mymenen
Gesy TaciniH naiiianauHein, TeHaeyIep Kyifecin menrinep:
a){x‘y—xz)‘=50v a){zyl_Sxy+y=4,
xy—y=2; 2xy =3 +x=2.
JKana aiiHbIMa/IbUIap HTi3y TOCIMIH KOJIAHBIN, TCHAEYJEp Kyie-
CiHIH pauHOHan canaap KyObIHAH TYpaThlH GapibIK MICUIiMACPiH
TabbiHAap:
a) {x‘+y‘=243. 2) {8(x'+y5)=65.ry,
xy(x+y)=162; 2(x +y) = 5xy.
Tenaeynep kyitecinin memimaepi Gomatein  Gapibik  GyTin
CaH/1ap/IbIH XKYNTapbiH TabbIHAp:

a){xy=4, " {xy+x=s,

xty+l ¥ =y=LY
x—y' =63; xy+x=(r+) -(%)

(x+y)y—1)=3,
(X*+1)(y*+1)=10
wemTi, MyHAaFsl X MeH y — Oyrin canmap. [amup wmeurimaep
HKYNTapbIHbIH 6apiIbIK X MoH/EPiHiH, an J{nHapa GapibiK y MoH/EPi-
HiH Tar1amMacki Kypasl. Conan KeiiH 01ap/bIH 9pKaiiChIChl MIBIKKaH
TaH1aMa JCPEKTEPiHiH CTAHAaPTTh aybITKYbIH TanThbl. KiMHiH cTaH-
JIapTThl Ay BITKYbIHBIH apTHIFBIPAK GONFaHBIH aHBIKTAH/IAp.

Jamup men [lunapa Gipre { TeHJeyJIep Kyiiecin

Tewnaeynep kyiiecin rpadUKTIK TOCIIMEH Wwemingep:
a){-"= 2 —6x+5]| 9){x:+y1—2y=8.

y—x+1=0; xy+y=4.
Exi aiinbivanbichl  Gap TEHCI3AIKTEpAiH wemimMaep IKHBIHBIH
Geitnenenep:
a) ¥ +)y?<6x-6y-9; )< vVx+2.
blkuram ayaausl 6ecKabaTTh XkOHE TOFBI3KA0ATTHI YilIepACH TYPFbI-
3piiFan. Erep Torbi3kabatThl yitnep eki ece kon Gosnca, onja 6apibik
yitnep canbl 12-1en kem Gonap eni. Erep 6eckabartei yitnep exi ece
a3 Gosica, onjta GapiibiK yitnep canbl 4-Ten apThik 6omap exi. bapisik
yitnep caubi: a) 11; 9) 10 Gonysr mymkin 6e, COHbI 3epTTEHICP.
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427.

428.

429.

430.

Yuw can a, b, ¢ TeOMETPUSIIBIK NPOrPECCHs MYIIENEPiH Kypaiibl.
Erep a, (b — 8), ¢ cannapsl 1a reOMETPHSUIBIK IPOrPECCHs MyIIeie-
piH KypailTeia Gosica, h-Hbl TabbIHAAD.

a) FeoMeTPHsAIBIK NPOrPeCCHAHBIH Yiinuti Mymeci —3-ke TeH. Ochl
NPOrpecCHsHbIH aIFallKbl Gec MymeciHi koGeHTiHaiciH TabbHAap.
9) b, = 0,1, b, =20 Gonaren (b,) reOMETPUSABIK IPOrPECCHACHIHBIN
anFaIKel KUbIPMa MylIeciHin kobeiiTinaicin TabbiHap.

ApuMeTHKANBIK NPOrpeccHsl MYUICNCPiH KypaiThiH YII CaHHbIH
KoChIHIbICh 60-Ka TeH. Erep Gipinmi cannan 10-1b1, exinminen 8-ai
a3aiiThIN, a1 YUIHMI CaHbl ©3repicci3 Kalablpca, COHJA MIBIKKAH
caHj1ap reOMETPHSIBIK MPOrpeccHs Mymenepin kypaiiael. Con cau-
Japabl TabbHAap.

YwOypei  KaObIpFanaphiHbiH  Y3bIHABIKTApel  KeGeiitinici
216-ra TeH OomaThIH HATYpal CaHAAPMEH OPHEKTENCTIH reo-
METPHSUIBIK POrPECCHs MyIIeIepiH Kypaii Ma, COHBI 3epTTCHIEp.

431. a) b, + b, = 60, b, = 18; 9) b, = 10, b, + b, = 60; 6) b, + b, = 27,
b, +b,=18;8) b +b,+b =7b -b, b, =8 Gonaren (b)
TEOMETPHAIBIK MPOTPECCHACHIHBIN eceniri MeH Oipinmi mymecin
TabbiHAap.

432. a) AmBITKBI JKacyluanapeiHbIH ocyi opbip xkacymanbiH exire Gominyi
apKeLabl sKypei. 1000-Han onap/biH OH ece GeniHyiHeH COH KaHIua
JKacyma naiina 6omae?

9) Kbuiablk ecimi p % GonatbiH GaHKTEri @ TCHIe CaIbIM 71 KBUIIAH
COH KaHIlIa TeHrere aiHanabl?

B oeneeiti

433. Erep o3apa TeH emec a, b, ¢, d cannap Tiz0eri reoMeTpHAIBIK Mpo-
rpeccus Mymiesnepin Kypaca, ouza (@ — d)? = (a — ¢)* + (b — ¢)* +
+ (b — d)? GonaThIHBIH J2MEACHICD.

434. Ywinwi mymecinen 6acran op6ip Mymieci anblHFb! €Ki MYIIECIHIH
KOCBIH/IbICBIHA TeH OOJIaTBIH IeOMETPHSIBIK nporpeccus 6ap Goma
ma? bap 6oJica, oHbIH ecelnirin Tabbinaap.

435. x, Men x, canpapsl x* + bx + 4 = 0 Temaeyiuin, an x, nes x, —

x* + ex + 64 = 0 Tenaeyinin TyGipaepi. Erep x, x,, x,, x, Ti3deri
reOMETpPHANIBIK Iporpeccus Myuenepi 6osca, b MeH ¢-Hbl TaObIHAAP.
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BY.JI KbI3bIKThI!

OKuFaHbIH BIKTHMAIIBIFBIH Taby ecentepi eprepekrte cayja-caT-
THIKTBIH THIMJIINiH, KyMap OibIH CTPATEerHACHIH ecenTeyse naiia 6om1-
FaH. «A3apT» co3i KaTThl eIiKTey Jen TyCiHAipineai xoHe (paHily3abiH
hazard cesinen mbIKKaH, xKaiit, Toyekenre 6apy merenzi 6inmipeni.

blkrumanasik Teopuschl FeutbiM peringe XVII racwipran 6acran Ka-
Ha namu Gactazel. OHBIH JaMyblHa YIKEH yJeC KOCKAH MaTeMaTHK-
Tep: Hugepaanathik X. Tioiirenc (1629-1695), on onemre oifriai bik-
THMaJJbIK TeopuackiHaH «Kymap oibIHAaFbl  ecenTeyiep»  arThl
anFamKel KitanTel Oacein mbirapran, (pannys maremaruri b. IMackans
(1623-1662), mseiinapasik 1. Bepuymmn (1654-1705), arbuimbIHABIK
A. Myasp (1667-1754), dhpauuy3 maremaruri C. ITyaccon (1781-1840),
opsic marematukrepi I1. JI. Yebbimes (1821-1894), A. H. Kommoropos
(1903-1987).

X. Notieenc A. H. Konvozopoe

Fanamtopaan b. ITackanbabin 6ip OHbIHIIBIHBIH cypaybl GoiibiHIIa
JKa3FaH OHbIH TAChIH JIAKTHIPFAHJA Ymail TYCy BIKTHMMAJIBIFBI TYpalibl
ecebi MeH OHbIH Lenyin Tabbiaap.
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9) 500 py6asre Giprenre myt (1 myT — 16 Kr) KaHT CaThII lBIHIBI.
Erep oceinzait akmara 5 myT KaHT apThiK CaThiN aiblHATHIH Gosca,
OH/1a KAaHTTBIH 9P MyThl 5 py6ubre apsansipak Gonap exni. Kanma nyr
KaHT caTbin ansiuFan? (Eprezneri opsic ecedi.)

B oenzenui

181. a) Kepi cannapbiabiH KocbiHAbICH! 0,2-r¢ TeH GONATBIH €Ki HaTypai

canabl TabbiHAap. o) KBagparrapsisif aitbipeivel 101-re Ten 6oma-
TBIH €Ki HaTypas caH 6osa ma?

182. 80-nen acnaiitein Gip kicinin skachl 1989 iKbUIbl OHBIH TyFaH

IKBLITBIHBIH HH(PIAPBIHBIH KOCBIHABICEIHA TeH 0071161, OHBIH TyFaH
SKBLIBIH TaOBIHAAD.

183. 5-ti Kockanga koHe 11-1i asaiiTkaHga HaTypajg CaHAApAbIH KBaj-

185. x +y+2=0T1y3yi

parTapein Geperin HaTypan cauabl TaObiHaap. (1881 xpuibl Kazda
JKYMBICTAphl KesiHae YHuicranaa TtabbUiraH KaiiblH KaOblFbiHa
eKENTi YHALTIKTep1iH XKa3bIN KeTKeH ecebi.)

184. Erep d caum 276-man apThiK, Gi-
pak 282-7eH KeM KoHe eKi Hatypan
CaHHBIH KBaJPAaTTAPbIHbIH aHbIPbI-
MBI Typinge kepceryre Goamaii-
ThIH ymTanbanbl Kypama can 6osca,
Kasakcranusin Epric o3eninin ipi on
JaK casnacel 6onbin tabeutatein O6a
©3¢HIHIH d KM Y3bIHIBIFbl KaHHaii
Gonranbi?

Oba oseni

2+ =2 menbepiH KaHANTHIHBIH JdICIACHACD.

186. Exi oTkisrimTi Ti36ekren Kockanaa xannsl keaeprici 12 Om-ra, an

2 e P ——
napajiens KOCKaHaa 2? Owm-ra TeH Gosazael. Opbip eTKi3rimTiH
Kezepricin TabbiHaap.

187. Jlareppien enji MeKeHre ACHiHTi KambiKThirbl 10 KM K01 amibi-

MEH Tay/laH TOMEH Kapaii, comaH Keifin jorapbiian Tayra Kapait
oreni. Typuctep TemeH Kapaii Korapbl KeTepiireHre Kaparauia
2 xkm/car apThIK XKbUIAAMABIKIEH Kypai. Erep Typucrep narepb-
JIeH elli MeKeHre Jeiinri xonra 2 car 48 MuH, an kepi Kaiityra —
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421.

422.

423.

424.

425.

426.

(b,) TEOMETPHANBIK TMPOTPECCHACHIHBIH 7-I1i MymieciHin ¢op-

/2

MYJIachIH JKa3bll, erep: a) b, = 54, ¢ = ;*; ?) b, = lﬁﬁ. 9=="3%
3 .

6)b,=625,¢= l?i B) b, = ~§, g =—/3 Gonca, b, mymecin Ta-

Gbinaap. N

a) by + b, + b, =5(b, + b, +b)a)b,+ b, +b =—/2(b +b,+

+ b,) Tenairi opbinsanatein (b ) reOMETPHAIBIK NPOrPECCHACBIHBIN

ecelirin TabbHaap.

(b,) reOMETpHAIBIK NPOrpecCHsACHIHbIN: a) b, = 5, ¢ = —Ii 6oxca,

[75-Ti; 2) bb = 515 q= ; Bosca, b‘-ui; 0) bj =17, h(v = 56 6osca, g-ai;

B) l72 =2, bi = % 6ouca, b-np1 TaGBIHAAP.

a) b+ by =14, 2 a0y bh =144, B~ 3:6) b, 4 b, 4+ b, -
=17, % =2;8) bbb, =129, bs _ 9 GonaTeiH OCHEli reOMEeTPHSIBIK

nporpeccHsHbiH Gipinimi Mymecin Tabeiaap.

I'paduri 41, a, a-cyperre OciiHeneHreH Ti30eKTepaiH KaiChICh!
TEOMETPHSAIIBIK Nporpeccus Mymenepi 6omazb?

a) 2)

bt . b=-21+10

1234511

41-cypem
n-wi mywecinin popmynaceiven Gepinren: a) x, = 2 - 45 9) y, =
=81 - 3' " neN, Tizberi reoMeTpUANBIK nporpeccus Goaa Ma, co-
uel seprrensep. Erep Gosica, onbiH Gipinumi myuieci Men ecesirin
KepceTinep.
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O3IH/Il TEKCEP!

892. 1A) Keneci okuFanap/ibiH KalChIChl aKHKaT OKHFa Gonajbi?
a) Ke3 kenren ymran6ansl sxaii can 998-1eH apThiK emec.
9) Kerinaip xoHe capbl mapiap RKUbIHTBIFBIHAH TYPJI TYCTi mapast
any.
6) Heicanara yui pet aTbil, Yl PeT THTi3y.
B) [TapaunoTnen cexipres/ie OHbIH alblTybl.
2A) Tubid exi per naKkTeipbiiabl. EnTanta KarblHbIH TYCHEY BIKTH-
MaJIbIFBl KaH/ait?
3A) Tabauer 3 am-re, 6yifip Kabbiprace! 2,5 aM-re TeH TeHOyitipi
YOy phIITHIH illiHe ayaHbl 2 IM’-Ie TeH TeHKaObIpFabl yiOypaii
canbinFa. TenOyitipii ymOypeiuTeiy imineH Ke3/eiicoK abiHFaH
HYKTCHIH TeHKaObIpFabl ymOyphiiiKa Aa THicTi 6071y bIKTHMAIABIFbI
KaH/aii?
4B) Kecrene 9-11-chinpin okymbiiapeiabig 100 Metpre xyripyaen
KETICTIKTEP] Typabl JKUBIHTBIK MAIMETTEp KopceTinren. Omapabiy
imiHeH Ke3eHCOK TaHIAl aJbIHFAH OKYLIBIHBIH OChI KAlIbIKTBIKTbI
14 cexkynaran acnaiThiH YaKbITTa JKYTipill OTY BIKTHMAJIbIFbI
(%-6en) kanaain?
Hormxke (c) | 14,1 (142 | 14 | 138 | 13,5| 13,1 [ 128|123
Oxkyubinap

36 | 45 69 | 60 | 51 43 21 9

CaHbl

5C) 10 Tanceipma Gepinren, oHplH 4-yi OTe KHBIH TanceipMa.
Oxkyuibira ykepebe apKbUIbl 5 TancepMa TaHJan ajibill OpbIHAAYFa
MyMKiHZik Gepinai. Oran Tek Gip FaHa KMbIH TancChIPMaHBIH KeJy
BIKTHMAaJI/IbIFbI KaHaaii?

KbI3BIKTHI ECEIITEP.

1) Kaproukazna exitan6ansl can ska3purrad. OHbIH LH(QPIAPBIHBIH KO-
ChIH/IBICK Oecke TeH 00y BIKTHMAIIbIFbI KaH/1aii?

2) 8 ecikrin 8 kinTi 6ap. Op ecikke Tex Oip rana kint kenexai. Erep
Kaii ecikke Kaif KinTTiH KeneTiHi Genaricis Gosca, 6apabik ecikTepai ochl
KUITTEPMEH auly yuliH eH Kerl Jeren/ie KaHla dpeKer xkacay kepek Gona-
Jbt?
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O3IH/Il TEKCEP!

203. 1A)a) x> +4x+4=0;2)xy=19; 6).\'\/,; 7_\'f = 8 TeHeynepiHiy
KaliChIChl €Ki aiiHpIMAsIbIChl Oap CHI3BLIKTHIK eMec Temaey Gonaibi?
Oubiy memimaepinin 6ipeyin TaGinaap.

x+y=10,

12(x + y) = 5xy.

3B) Typucrepain eki ToOb1 Gip Me3rinae TYpaKThl KbULIAMbIKICH

JKYpPe OTBIPBIN, KOPBIKKA aTTaiabl. Bip Tom conrtycrikke Kapaii,

ekinmici OaTbicka Kapaii Oer ambin, 4 caraTTaH COH OJapbiH

apakaubIKThIFel 24 kM Gomibl. Erep exi ton 6ip GarbiTTa skyprenje,

4 carartau KeifiH onap/biH apakambiKThiFel 4,8 kM Gonap eni. Op

TONTHIH XKYPY XKbUIAAM/BIFbIH TaObIHIAD.

4B) Koopannaranap x&asbIKTbIFbiHa y + x° < 4x — | TeHcisairinin we-

miMep KUBIHBIH KECKiHACHAED KOHE OChI JKHBIHHAH GapibiK (x; y)

HaTypa cauziap KyObIH TaHIaN anblHap.

2A) Tenneysnep kyiiecin menrinaep: {

[x[+]y|=<4
y=<1
JKyiHeciHin memimaepi 6onaTeiH GUrypaHbIH ayAaHbIH TaObIHAAP.

5C) Op HYKTeCiHiH KOOpAMHATANAPbI { ' TeHcizuikTep

BYJI KbI3BIKTBI!

XIX rachIp/ibIH OpTachiHa ACiiiH Tenaeysep,
TEHCI3IKTEp JKOHE ONapAblH JKyifenepin me-
Hy TCOPHACBIH JaMbiTy anrebpa MoHiHIH
FBUIBIM peTiHjieri Herisri makcatbl Gosiubl. By
CYpaKTap/blH MaHbI3/IbLIBIFBI — OJIap/bl KOJIaHy
apKbLIbl KONTEreH NMPaKTHKAIBIK CCeNTepAi me-
myre GOIaTHIHABIFBIHAA S/,

Byn TeopusHBIH KbI3bIKTEl Gemimaepinin
6ipi exi Hemece OJaH Ja KON aifHBIMAsbI- /
cel Gap Tewaeynepai Oyrin Hemece paimo- e 4
HajJ CaHJap apKeUibl wiemy Oombinm Tabblra- Juopanm
bl Onapiel  aHBIKTaJIMaraH TeHJeylep He-
mece III raceipra emip cypren exenri rpek marematuri JHOGaHTTBIH
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18. I'eoMeTPHSIBIK NPOrPecCHsIHbIH
AJIFALIKBI 7 MYLHECIHIH KOCBIH/IbICHI

TakbIpbINThLI OKY Oapbichinaa:

* FCOMETPHSIIBIK NPOrPECCHIHbBIH ANFALIKbI /1 MYIIECi KOCHIHABICHIHBIH (hop-
mynanapein 6izetin 6onackinaap;

* FEOMETPHAIBIK MPOTPECCHUAHBIH AIFALIKDI 71 MYIIECIHIH KOCHIHABICHIH (op-
MyJjanap apKbuisl Taby/bl JKOHE ONapAbl €CenTep MbIFapyaa KoJaHyabl
yiipenecinuep.

g # 1 Gonranpa b = bg" ' dopmynacein naiinanansim, (b)) reo-
METPHSAIBIK [POTPECCHACHIHBIH AIFAIIKBl 71 MYIIECI KOCBIHIBICHIHBIH

(opmynachiH KOPBITEIN WwblFapaitsik. S = b + b, + ..+ b  +b  MbHa

aiibIpeIMabl ecenteiiik S ~Sg=b +b g+ .. +bq" ' ~bg-...~bg" "'~
bi(1-q")

~bg"=b —bq" ConnaS(l-q)=b(l-q"),6ynan S, = ‘IT 60-

aanst. Erep ¢ = 1 6onca, onna S, = b, - n Gonaasi.

(b,) TEOMETPHSIBIK MPOrPECCHSACHIHBIH AJNFALIKBI 7 MYILIECi KOCBIH-
b(1-¢")

1=
TACUIMCH KOPBITY bl KapaCThIpaHbIK.

Kab6sipracsl 1-re Ten 6onatein 4 BCD mapuibichin canambis. Ousin CD
Kkabbipraceina B nykrecin Genrineiimis, B,D = ¢ Goncwin. AD caynecine
DD, = 1 6onatbin DB C D, tikreprypbimbin canambis. C D, kecinzicine

JIBICBIHBIH S, = (dopmynacein 0 < g < 1 ymiid reoMeTpHsIbIK

CD _ GiD: o : L 1_ 4q
BD " BiD Gonatbinaaii erin B, nykrecin Gearineiimis. Conza 7 B.D’
B,D, = ¢* Gonaasl. Conan keitin AD coynecine DD, = 1 Gonarbinnaii

erin D B,C,D, tikreptOypeibin canambis. Erep ocet Tacimven n — 1
TIKTOPTOYpHI cancak (42-cypeT), OHAAa ONAp/bIH ayaaHbl IAPLIbI-
HBIH aylaHbIMeH Gipre 1; ¢; ¢ ¢*; ... 1 ¢" ' reOMETPUSAIBIK IPOTPECCHsi-
CBIH KypaiiThiH Gonambl. OHBIH KOChIHABICH: 1 + ¢ + ¢* + ¢* + ... +

1 o
+qrt= ﬁ (14-rapmaxTsiH 1-Mpicansr). Erep ocbl TEHAIKTIH COJ 5KaFbl

MeH OH KarbiH b -re kobeiitcek, onta (b)) reoMeTpHsIbIK nporpeccus-
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899. Teprranbansl 379* canbl 6-ra Geninyi ywiu, * GenriciHiH OpHbIHA
KotoFa GoaThiH GapabIK LMpPIApALI KOpCeTiHaep.
900. a) 8° + 47 epuerinin 12-re; 9) 8 — 4° epuerinin 24-xe; 6) 4n’ —
—4n + 6 epHeriniH 3-ke OeniHeTIHIH KoTeNACHACP, MYHAAFbl nEZ.
901. n-nin Ke3 kearen OyTiH MoHiHAE: a) 3%+ 9%+ 817= 34+ 11 5) Q¥+
+97- 817+ 27% = 3% ! TeHAiriHiH aKNKAT GONATHIHBIH AdJIEIACHACD.
902. Ecentenjaep:
Ly 1 V. 1x# = 1 N 71y«
2~4>+( ) 39~+(v )
9 ‘/81 (9) =) /64 (9)
AV (AT LAY R
/25 (5) +(‘/3) (2) /49 (7) +(‘/5) (2])
. (a"*/a*) 2a Y (& )
903. OpHeKTi bIKIAMAARIAP: @) — 7 5 As)( 3}74) A(4b’ -
904. BenmekTi KbICKapThIHAP:
25x" = 10xy + y* =Tt 12,
Ay 9 —sxt15°
g).\'—ﬁ‘/;‘F?y_ e ol
Vx-3/y 16x° +8x+1°
905. ExitauGanbl caHHbIH UH(PIAPBIHBIH KOCBIHABICH 9-Fa TeH. Erep
OHBIH LM(PIAPBIHLIH OPHBIH ayBICTBIPCA, OHJA MIBIKKAH CaH
Gacrankel canHan 9-ra kem Gonaznbl. bacrankel exitanGansl caubl
TabbiHAap.
906. Exi oH canHbIH Ke0eiiTinaici onapabiH apud)METHKAIBIK OPTAChIHA,
a1 coJt caHaapAbIH aifbipeiMbl 1-re TeH. Ockbl canzap/abl TabbIHAAp.
B oeneeii
2/2 4 3
907. Ecentenaep: + -—= 5
V-2 JTHs iz
3.2(6 A7) i
908. % - I% = 5,625 Tewuirinen x-1i TabbIHAAp.
(5,5+x):21%

7

248
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C oeneenti

195.

196.

197.

198.

199.

200.

201.

202.

Erep eki oTKi3rimTiH xkannsl keaeprici Tisbexren KocKaHaa mapan-
neib KOCKaHHaH 6:17 ece apThiK Gonca, Gipeyinin keaeprici exin-
wiciHiKiHeH Hewe ece apThiK 6onFaHb?

Cc-HBIH KaH/ail MoHepinzae x +y + ¢ = 0 y3yi x* + 3> = 1 wenbepi-
MEH KaHacajibl?

Bipinmi TergeyiH Ke3 KeareH aifHBIMAJBICBIHA HEMece JKaHa
X -
(= - alHBIMAILICHIHA KATBICTbI KBAAPAT TCHACY JCN KapacThipyra

GonatbiH TeHEYJIep Kyiiecin meminep:

a) {2):‘ +3xy+y' =0, 2) {2,\': =3y = 5xy=0,
y=x'=75; X+ y'=10.

Tenbyitipai ymoOypeiuThin Taban KaObIprackl a-Fa, an OFaH Kyp-

riziaren GuikTiri A-ka TeH. YwOypeiuTeiH Oyifip kaGbipranapbin

KaMTHTBIH TY3yJIep/i sKaHaiiTbid, a1 Taban Kabbiprackl OHBIH XOp/a-

cbl GonaTeiH HIeHOEpIiH paguyChiH TabbIHap.

Juaronanbaapel O HykTecinae Kublabicateii ABCD TepTOyphi-

weiHbiH S ayaanel 10 am?-re te. Erep AOB men COD ymbypsbini-

TapbIHbIH aylaHaaphl, cofikecinme, 1 am?-re xone 4 am-re TeH 601-

ca, BOC men AOD ymOyphilTapbiHbiH ay1aHaapbii Ta0bIHAAD.

Kes kenren canjap skyObl MbIHA TEHCI3AIKTIH memimMi GoaTbiHbIH

JIRIIeTIICHIEp:

a)x'-x?+y*>0; 2) x5 —xP + 10> 0.

TexcizaikTi rpadMKTIK TOCUIMEH wIeTiHAep:

) (x-2P-(-32>0;, )2<0; 6)3-Wk=1-y
x*y
1
Kanma (x; y) matypan cammap xy6w |y =Y = "X+45, qeq
x>0

cizaikrep xKyiecinin mwemimi 60MaTHIHBIH AHBIKTAHAAP.
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436.

437.

Opman mapyambiibiFbl TOKipubenik yuackecinaeri aram keiemi
10 000 m*. Oubin KblIABIK 6ciMi 10 %-ab1 Kypaiitsibl Genrini. Ockl
yuacke/eri aram kesnemi 6 JKbULIaH COH KaHaai 6omasi?

b, <0 xaHe b, + b, + b, KOCBIHABICH €H YJIKEH MOH/Ii KaObLIAAHTBIH
(b,) TeOMETPHATIBIK MPOTPECCHSCHIHBIH eCEMirin TabbIHAap.

C oeneeni

438.

439.

440.

441.

Oprypii @, b, ¢ OH caHJIapbl F€OMETPHSIBIK MPOTPECCHAHBIH Ti3-

ate atbte
2 3

TEHCI3/1iriHiH aKMKaT G0IaThIHBIH JdMeNICHeD.

6ekTec mymenepi 6oica, oHa: a) ;o) ad+ > 2

OpTypni yur can 6ip yakbiTTa apu)METHKAIBIK Ta, FEOMETPUSAIBIK Ta
MporpeccHsIapAbiH MyIenepi 6oaybl MyMKiH 6e, COHBI 3epTTeHIEp.
Erep a, b, (¢ — 8) cannapel apu(METHKANBIK MPOTPECCHAHBIH,
an a, (b — 2), (¢ — 10) canaapsl reoMeTPHAIBIK MPOrPECCHIHBIH
MyIenepin KypaiTein 6osica, reoMeTpHAIbIK NPOTPECCHs MylIene-
pin Kypaiiteii a, b, ¢ canjapbii TabbIHIAp.

©Ocnesti reOMETPUSAIIBIK MPOTPECCHAHBIH GACTANKBl YII MYLIECIHiH

7
=5 -Te

KOCBIHBICHI 21-Te, an onapra Kepi caHaapblH KOChIH/BICHI 12

TeH. [TporpeccusiHbIH OChI YilI MylIeciH TabbiHaap.

126
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7-9-CbIHBITITAPJAFbI AJITEBPA KYPCBIH

KANTAJIAY
CaH/IbIK KoHe a/1redpajiblK OPHEKTEP KIHe 0J1ap/Ibl
TYpJeHaipy
A oeneenti
893.0) (£+15—175) 1 08+ 02:9) 01 - (1) — 050+ (3)°

OpHETiHiH MOHIHE KapaMa-KapChl KAHE Kepi CaHIbl JKa3bIHAap.

894. (1 l: 1,125 = 1,75 l) ) 1% =x- TeHAirineH x-1i TaGbinaap.

1
1,2

895. a W%, )\/ﬁ + (f)“— V(=5) opuerinin moni

PaLHOHAJ HEMECE HPPALHOHAT CaH GOaThIHBIH aHBIKTAHIAP.

896. OpHekTi BIKIIAM/AMN, OHBIH MOHIH TabbIHAAP:

1 6 a—3 6a 1
= 3 ik G e 7 o =itk
D(ows~5=a) (Fro t oastoamy ) wmarsia=
2) 3b+2_( 18 + 6b . 1 )_6b+8 i
3b—2\27'=8  opi+eb+4 3b-2/ 3p-2°"¥
b=—2é:
3 g8 a4
6) % - Z:_Z:.Myﬂuarm a=3"b=T7"
L) g
B) 'gu)ffﬂ' MyHarsl a = /27, b= /48

(a+b)' —(a—b)""
897. a) 4-1in 2 %-b1 1-1in 0,4 %-nan nwewre ece apthik? 2) Erep m men n

3. F
Z--i n-HiH 35 %-na TeH Gosica, cost caHmap/bl

OH caH/ap KoHE m-HiH 7

CaIBICTBIPBIHAAP.

898. a) Anmaubin Garacel 20 %-ra apzanaaiel. Bypein 2,8 kr anma carein
anaThiH aKlara Kasip Helle Kr aaMa caThin anyra 6onaab?
9) Benmenin eaexin ceipnayra 2 kr ceip KerTi. OChIHIAIl ChIPABIH
1,5 xuorpamsl y3eiHIAbIFE! 1,5 ece KbicKa, an eHi coHzaii 6enmeni
ceiprayFa xete mMe?
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JKATTBIFYJIAP:.

A oeneeni

142.

143.

144,

145,

146.

(—4; —4), (-1: =2), (1; 1), (2: —1), (2: 1), (3: 3) canzap KYNTAPLIHBIH

22,

Kaiichlnapst { TeHci3iKkTep Kyiecinin memimaepi Goa-

xX*—2x<y
Jb1?
( 1 o, g 5 G e .
33 3) cauziap xKyObl Kaii TeHCi3AIKTep Kyiiecinin memimi Gonaapi:
a){x:+_v3220. 9){x:—y3<2.5.
x+y<9; xy>10?

3eprrey Kyprisin, wenimaep KubiHbl 24, @, 2-CypeTTe KecKinaenren
TEHCi3aiKTep Kyiiecin KypbiHaap.
a) y
| y=—x-3y+2

24-cypem
Koopannatanap 3KasbIKTBIFBIHA Op HYKTECiHiH KOOpAMHaTama-
pbl TeHci3AikTep sKyiiecinin memimaepi GonaTeiH (HrypaHbl Kec-
Kinaenaep:

a) {.vm 6) {.ﬂ_w <4,
y<3-x} y=-1

a){yso. B){(x—l)’+(y—2):s4.
y=x'—4; x>0

y<x+1,

P+ (y—-1y<4
wrimziepi  GonaThin  GapibIK HYKTENEp JKHBIHBIH KECKiHJACHIEp.
3eprrey Kyprisin, xyifeHin x jxone y OyTin MoHai wemiMaepinin
CaHbIH KOpPCETiHACP.

Koopannaranapsi { TEHCI3iKTep KylHeciHin ue-
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ynkumsceinbin Monaepine Ten Gomansl. [emex, (15 a)), (2: @), ... ,
(n: @,) nyKTenep KUbIHBI apU(METHKAIBIK MPOrpeccHsHbIH rpaduri 60-
najbl.

Kepi TyxpipbiM 1a akukaT Gonaasl. Kes kenren y = kx + b, Mmynjarst
XEN, cBI3BIKTHIK (yHKUHACBIHBIH MOHAEPi Oipinii mymreci (k + b)-ra, an
aifbIpbIMBI k-Fa TeH G0aThiH apH()METHKAIbIK IPOrPECCHHBI KYpaiibl.

3-ecen. 7-re oninerin Kauma ymranbanel can 6ap?

1 e m y i. Onjaii canmapabiy ex Kimici 105-ke, en yakeni 994-ke TeH.
a,=105,d=7 6onatsiu (a,) apudMeTHKANBIK TPOrpeccHsch 7-re GenineTin
GapIbIK HATYpan canjapaaH Typajsl, api a, = 994 Gonaasl. a, = a, + d(n —
— 1) GonatsiHbiH eckepe OTbIpbI, 994 = 105 + 7(n — 1) Tenaeyin anamsi3.
Bynan n = 128 meirajsr.

Kayabs. 128.

4-ccen. Oprypai Kabbipramsl ymOypeIITBIH mepumeTpi 18 cm.
KabbipranapblHblH  y3bIHABIKTaphl OYTiH CaHMEH epHekTemin, apud-
METHKAJIBIK OPOrpeccHs Mylnenepin Kypaiiasi. KaGbipranapsin tady ke-
pex.

Mewyi Ywbypsim KaGbipramapbi
a, a + d, a + 2d gen Genrineifik, MyH-

e

9 X narst d > 0 (36-cyper). Ecentin maptei

GoiibiHIa, @ + a +d + a + 2d = 18, 6ynau

a+2d a+d=6.Erepa+2d<a+a+ dmaprsl
36-cypem

OpbIHIJICa FaHa OJ1ap/iaH YOy phiil Kypyra
Gonaael. bynan @ > d weiransl. a + d = 6 Tenaeyinin a > d wapThiH
KaHAFraTTaHIbIPAThIH HATypan canjap kybu Tek d = 1, a = 5 nemece d =
=2, a =4 6onaasl. Colikecinuie, ymoypbiuThiH KaObipranapsl 5 cM, 6 cM,
7 cm Hemece 4 oM, 6 cM, 8 cM GOy bl MYMKiH.

Kayabb.5cm, 6cm, 7 cM Hemece 4 cM, 6 cM, 8 cM.

5-ecen. (a,) apuMETHKANBIK IPOrPECCHACBIHBIN @, + a, + a, = 60,
d = 4. Ochl IporpeccUsiHbIN Tepic TaHbaNbl MyLIE/IepiHii caHblH Taby Ke-
pek.

Ll ewyi. ApudmerHkanbik nporpeccHsHbii Kacueti GofibiHia a, =

=4 :a‘ Hemece a, + a, = 2a,. bynan 3a, = -60, a, = -20; a, = a,~d
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1430 _ 10

notmkenep 1430. Conaa i3geninii bIKTHMAIIBIK 3003~ 21 =~ 0,48-re
TEH.

9) Konaitbl HoTiKenep: exi yraTein Ouier (onaail xkaraaii 6ipey) xoune
ym yrnaiitein Guner (onmait nyckanap Ciy = % = 286). bapnbik
KoJaiinel kargaitnap 286, an Hormkenep cansl 3003. Conaa isgeminai
BIKTUMAJI/IbI 286 _ 2 . 0,10-ra Te!

= AMK 3003 =21 TP N

Kayabera)=048;0)=0,10.

CYPAKTAP:

1. Kanaii okuranap: a) ke3jieiicok; a) akukar; 6) MyMKiH emec; B) yitnecimcis;
I) TCH MYMKIHZIKTI; ¥) Kapama-Kapchl OKuFamap jen atamaasi? Meicangap
KenTipinaep.

2. OKHFaHBIH BIKTHMAJLIBIFEI ACTeHIMI3 He?

KATTBIFYJIAP.

A deneeiti
831. Keseci okuramap/bIH KalChIChl aKHKAT:
a) epkimizuie Tanaan anrad exkirandansl can 100-1eH keMm;
9) HbICAHAFa Y1l PET aTKaH/a eKeyiHiH 1o/ THIOL;
6) aHFaK CaJbIHFAH KAMUIBIKTAH HIHE CYIEKTEPiH albll MIBIFY;
B) TOFBI3bIHILBI CBIHbIN OKYIIBICHIHBIH TYpFaH opHbiHaH 0,5 M y3bIH-
JIbIKKa cexipyi?

832. Xanbikapanblk MaTuTa: a) XOKKeiijeH; o) dyrbonnau; 6) Gacker-
Gosnman; B) ranabonaan TeHOE-TCH TYCy OKHFaJapblHBIH KaHCBICHI
MyMKiH emec?

833. Kepcerinren okurara Kapama-Kapchl OKHFaHbl aTa/ap: a) aKukat
OKHMFa; 0) IAXMAT MapTHACKIH yTY; 6) Ke31eHCOK TaHal aablHFaH eKi
aJlaMHBIH TyFaH KyHepinin Gipacii Gosysl; B) 6ip aTkaHHaH THTi3y.

834. Tenepon HoMipin Tepy Kesinge aOOHEHT COHFbI LH(PPBIH YMBITHIT
kanabl. Kesaeicok anbiuran uupabiH aypeic 601y BIKTHMAIIbIFbI
KaHpaii?
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bIKTHMaNJbIKTBIH ~ AHBIKTAMACBIHAH €Ki  OKWFAHBIH  OipiryiHig

BIKTHMAJI/IBIFBIH €CENTEHTIH KOCY epediceci Jien aTanaThiH ePeKe WIbIFaIbl:
erep A MeH B oxkuramapsl yitnecimcis Gosca, onna P(AUB) = P(4) +
+ P(B). lbiHbIMEH /i€, €rep TeH MYMKiHAIKTI JKaIIbl /1 CAHBIHAH @ HATHIKE
A okurachiHa Konaiinsl Gosca, an 6acka b HOTHIKE B OKHFAChIHA KOMAiIbI
Gosica, onza (a + b) Hatukeci A Hemece B OKMFachlHA KOJaiisibl Gonaasl.

JHewmexk,
atbh _a

b_
n n + no B(d)+.P(B).

P(A nemece B) =

3 -ecen. Komikre 10 ak, 5 kok xaHe 2 Kbi3bi1 map 6ap. Komikren

Ke3/ICHCOK aNbIHFaH MAP/LIH KOK HEMECE KbI3bLl GOMYBIHBIH BIKTHMAJ-
JbIFBI KaHaai?

W ewmyi. Bapnbik aneiHaTein wwapiap HorTHkeci 17. Kok Heme-

ce KbI3bUI LIAp ajly OKHFAachiHa Kojaitnel HoTike 7. Jlemek, ispeminai

7
BIKTHMAIIBIK o

7

Kayabsol 17

Erep eki chiHaK HOTHXKeNepi Toyeicis Goica, oHaa ekeyiHiH KaTtap
naiifa GonybIHBIH KaichIOip OKHFACHIH CHTIATTANTBIH bIKTHMAIABIK apOip
OKHFa BIKTHMAJIIBIFBIHBIH KeOeiiTinaicine Ten: P(4 xoHe B) = P(4) *
X P(B). Mbicanbi, exi aTKbill Hpicanara 6ip-Gipine Toyercis 6ip perren
aTkaH 6oJchiH JkoHe Gipeyinin MynT kerneiitin bikTHManabFbl 0,5-Ke,
an eKiHIICiHIH HpICAHAFa 1971 THTI3y BIKTUMaIbIFbl 0,8-re TeH GONCHIH.
Conjia HpICaHaFa eKeyiHiH ae THrizy siKTuManasirst: 0,5 < 0.8 = 0,4 Gona-
Abl.

4-ecen. 15 norepes Guuerinin 2-yi yratein 6uner. Kesaeiicok
anbiHFan Gec Gunertin: a) Gipeyi yrarbin Guier; 9) exeyi yraThin Guier
GOTYBIHBIH BIKTHMAIIBIFbI KaH/1aii?

Il e my i. a) Horskenepin xannsl caubl 15 2IeMEHTTeH 5-TeH Tepy

s _ 151 _15-14-13-12-11 _ u
canbIHa TeH, siruu Cis 515 -5)1 5.4.3.9 3003. Kosnaiinbl
HoTHXKesep: 6ip yraTein Guner (oHzaii skaraii 2) xone 4 yrnaiiTbin Guier

3+12-11-10

(onaii nyckanap Cls = = 715). [lemek, GapiblK Kosaiiisl

4-3-2
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368.

369.

370.

371.

372.

373.

374.

(x,) apud)METHKABIK NPOrPECCHACHIHBIH /1-111i MYIIECiHiH (opmyna-
ChIH XKa3bIHAap:

a) 156511516 .5 6) —4;-6; -8; -10; ...;
9) 25: 21 175135 .3 B) 1:—4;-9;-14; ... .
a) 93:0) 153 canbl —15; —8; ... apuMETHKAIBIK POTPECCHACHIHBIH

mymieci 6oma ma?

a)a,=152,a =42,d=11;9)a,=32,a = 14,5,d=0,7 Gona-
TBIH (a,) apu(METHKAIBIK NPOrPECCHACHIHBIH @, MYUIECIHIH PeTTik
HeMipiH TabbiHaAap.

a) a, = 24, d = -3 GonaTbiH apU(METHKANBIK TPOTPECCHAHBIH
@, Myuiecin TabeHaap.

) Exinmi mynieci 6-ra, Toprinmi mymieci —16-ra Ten 6onaThin apud-
METHKAJIBIK POrpeccHAHbIH Oecinmi Myurecin Tabbinaap.

(a,) apudmerukaneik nporpeccusicel @, = 6 — 1,57 popmymnacsimen
6epinren. Ocsl nporpeccusiHbin: a) 4; 9) 12; 6) k—2; B) k + 4 Homipai
MymieciH TabbIHAap.

a) 12; 16; ...; 9) -21; -16; ...; 6) %; 1; ...; B) —élT: —1; ... apud-
METHKAJIBIK TIPOTrPECCHACBIHBIH OH aNThIHIIbI, KbIPBIK Oipinmi, 7-uri

Myiecid TabbiHaap.

I'paduri 37, a, a-cyperre GeiiHenenreH Tizdek apHMeTHKAIBIK TPO-
rpeccus 6oma ma? Erep 6osica, onia oHbIH 2-11i Myliecinin Gpopmy-
JIaCHIH JKa3bIHAAp.

a)
B7 |
7 [
6
9 -
4 e
3 4
2
: 3
123456 1%

37-cypem
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845. «Teopus» ce3iH KypaiiThiH dpinTepaAi apanacTeIpsil, oJaH 3-eyiH
any kepek. Onap cenepre Genrini kaunaii exi ce3ai Kypaybl MyMKiH
JKaHe apOip co3/i any bIKTHMAIABIFBI KaHAai?

846. Kazak oninGuinin opinrepi xkaspuiran 42 )KeTOHB! 6ap KallIbIKTaH
6 KETOH/IBI AIIBII LIBIKTHI. @) ANMaThl; 9) MOcKey co3i KypanyblHbIH
BIKTUMAII/IbIFbl KaH/1aii?

847. AB xeciuzicine kxe3 kenren 5 Hykre Oenrinenren. ITaiina Gomran
GapiblK KeciHinepain imiHeH Ke3aAeHcoK anbiHFaH KeCiHAiHiH Gip
yiubl A HyKTeci G0MybIHBIH BIKTHMAIBIFb KaHJaii?

B oeneeni

848. 210 caubIHbIH Ke3/JCHCOK anbiHFaH OenTimiHiH XKaii caH GOMybIHBIH
BIKTUMAJI/IbIFbl KaH1aii?

849. Jloro oiibiHbinga He Kobipek bikTHMaN: 49-1aH 6 HOMIp TaHaay Ma,
anje 36-naun 5-ey me?

850. 100 mamubiH 4-iHid akaysl 6ap. Tanaan aabiHFaH 3 MAMHBIH aKay-
CbI3 GOJTYBIHBIH BIKTHMAIAbIFbI KaHaii?

851. ¥a3pmbikrapel 1 cm, 3 oM, 5 cM, 7 cM, 9 cM OGonareiH Gec
Kecin/izien Ke3jieiicok ymeyin Tanaan amran. Onapaan ymoypeiun
KYPAcThIPY/IbIH bIKTHMAJIbIFbl KaH/1aii?

C oeneeiti

852. Tenedon neMipin Tepy Kkesinae aGOHEHT COHFBI OPTYPII eki uudp-
Jbl YMBITBIN Kajiabl. OHBIH OChl LM(PAAPAbI TAHIAN AXybIHBIH
BIKTHMAJIAbIFbl KaHaii?

853. «'unotenysa» cesiHin opinTepinen kesjeiicok 6 opinTi Tamaan
anbin, KarapbiHaH KObIN WbIKTHL. OJlapaaH «THIHO3» CO3iH Ky-
PaybIHBIH BIKTHMAJIILIFbI KaH/1ai?

854. Backerbonaan Gipinminikre 10 komanaa KateicTbl. Onapas xepede
apKbLIbl €Ki TONKa Genji. 2 KOMaHIaHBIH MBIKTBIPAK eKeHi Genrii.
Ocbl eki KoMaHaHbIH: a) 6ip TonTa; 9) ApTYpIi TONTa GOJYBIHBIH
BIKTHMAaJI/IBIFbI KaH1aii?
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= -24; a, = -24 + 4(n — 1) wwirage. Ecentin mapter GoiibiHima n-Hin
Kanpaii mouzepinge a, < 0 Gonatwinbin Tady kepek. —24 +4(n — 1) <0
TeHci3Airin wewin, 7 < 7 anambi3. Jlemex, 6y mporpeccusia anthl Tepic
Tanbanbl Mymie 6ap: a; a,; ... ; 4,

XKayab bl Antsl

CYPAKTAP:

1. Apu)METHKAIBIK POTPECCHAHBIH aHBIKTAMACKIH Gepimep.

2. ApHMETHKANBIK NPOrPECCHSAHBIN -1l MyLiecinin (opMymacsH Ko-
PBITBII MIBIFAPBIHAAP.

3. Apu)METHKANBIK TIPOTPECCHAHBIH CHNIATTAMANBIK KACHETIH TYKbIPBIM-
Jnamniap.

KATTBIFYJIAP.

A oeneenti
362. a)a, = 15,d = -4;9) a, = -32, d = 8 Gonarsin (a,) apudpMETHKATBIK
MPOrPECCHACHIHBIH AFANIKBI AJIThl MYIICCiH JKa3bIHAAP.

363. Anramkel exi Mymeci Oepiiired apu(METHKANBIK NPOrPeCCHAHBIH
KeJeci Myuecin TabbIHap:

a)3:8; .3 6) 17;8; .3 H
oy Bl T8 Nl dlis o
) -2;-5; ...; 3)3. Fie ¥) 10° 7000 -
364. Keneci Tisbextepain Kaicpichl apu)METHKAIBIK MPOTPECCHs Mylie-

nepi 6onaTEIHBIH KOPCETIHACP:

a) 12;-14;16;-18; 6) 98; 95; 92; 89; r)-15;-11;-7;-3;

9)4;4:4:4:4: 4; B) 7; 14; 28; 56; F) ;7; %; %; %
365. (a,) apudMeTHKANBIK MPOTPECCHICHIHBIH d AHBIPHIMBIH  OHBIH:

a) a,, KOHE a,,; J) a, Koue a,; 6) a,, KoHe a; B) a, KOHE a,

My1esiepi apKblibl OPHEKTEHIEP.

IK; 4

366. (a,) apudMeTHKANBIK POrPECCHACHIHBIN: a) @, = 5, d = 1,2 Gonca,
a,-ni; 9) a, = -12,d = 1,4 6onca, a,-Ti Tabbiraap.

367. x, =4, x, = 0,5 Gonatbin (x ) apUPMETHKAIBIK IPOTPECCHACHIHBIN:

a)x;2)x 6) x, Mywecin Tabbinaap.
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835.

836.

837.

838.

839.

840.

841.

842.

843.

844.

Kakrapsinma 1, 2, 3, 4, 5, 6 ymaiinapsl 6ap OiibIH TeKIIECIH
JIaKThIPFAHJA TYCKEH yIaii caHbl: a) 3-Ke ecenik; ) xkaii can; 6) 8-re
TeH; B) 7-1¢H KeM 00y BIKTHMAJIABIFBI KaHIai?

200 GenuiekTeH TypaThlH NApPTHSHBIH S5-yi kapamchi3 Goibim
wbIKTH. Ke3/1eiicok anbiHFan GeeKTiH CTaHAapTKa cail GOy bIHBIH
BIKTHMAJI/IBIFBI KaHaai?

1-aen 30-a aeiiinri cannap/abiH iUIiHEH Ke3/1eiiCOK TaHIal albIHFaH
caHHbIH: ) 30-1b1H; 9) 45-TiH Geurimi GOXYbIHBIH BIKTHMAIIBIFbL
Kanpjaii?

Onemzeri eH yikeH kemaepain Gipi Apan TeHisinin conrbl 50
JKBIIA JKAPTHICHIHAH apThiFbl TapThiiabl. Keneci 50 xbiiga OHbIH
TOJILIFBIMEH TAPTBUIBIN Kadybl BIKTHMAJ Ma?

Kan ranceipyra emxanara 120 nowop keni, omapasiH S50-imiki
Gipinmi TonThiH, 25 %-Hiki — eKiHLI, KaXFaHel YUIHII TONTHIH
Kaubl 60J11b1. BipiHili KaH Tanchlpran TOHOP/AbIH KaH TOOBI YIIiHIIT
60Ty bIHBIH BIKTHMAJIIBIFBI KaHAQH?

Mekren kitanxasacbiHbii 180 okpipmansl 6ap. Oubin 50-i 1-4-cbi-
HBII OKYHIBLIAPhI, 5—9-ChIHbIN OKymbLIapsl onan 80 %-ra apThik,
ajl KajraHbl JKOFapbl ChIHBIN OKyubutapbl. Kessmeiicok aibinrau
KiTanxaHa KapTO4KaCbIHbIH KOFapbl CBIHBIIT OKylllblelHiKi Gcﬂybl—
HbIH BIKTHMAJIBIFbIH TaObIHAAD.

Exi THBIH JaKTBIPBUILIBL: MBIC koHe Kymic. Onapaein Gipeyinin
entanba KarbIMCH TYCYiHiH bIKTHMAIbIFbI KaHaii?

bosrran Tekmeni 125 rten marbin Tekmere Genai. Kesnmeiicox
ajblHFAH TEKIICHIH YII JKarblHbIH Gosiran 6oy bIKTHMA/bIFbI
KaHaii?

JloMHHO TacTapbiHbIH TONbIK (28 Tac) xkuuareiHaH Oip Tac Tanaan
ajlblHa/bl. ﬂ) OHHHFBI ¥l'lﬂﬁ CaHAapbIHbIH KOCBIHABICHI 6-ra TCH
GOy bIHBIH BIKTHMAJIABIFbI KaHAaii? 0) HeHiH bIKTHMANIbIFbl apThIK:
ny6bai Tanaay Ma asizte ay6abaeH 6ackacki Tanaay mMa?
Kaproukara l-men 20-ra jeifiuri HaTypan camjaap jKasblIFaH.
Kespeiicok exi kaprouka Tanjan anbinrad. Con exi Kaproukajars!
cau/iap KOChIH/ABICHIHBIH 10-Fa TeH 601y BIKTHMAJIIbIFb! KaH/1aii?

[}






main-40.jpg
4. Exi aiinbIMaJIbichl 6ap TeHci3ikTep

TarbIpLINTEI OKY GapbIChIHA:

* exi aifHbIManbiChl 6ap TeHCi3AiK yreiMbin OineTin Gomackinaap;

* eKi aifHpIManbBIChl 6ap TEHCI3AIKTIH memimi aen Hewi aTaifThiHbH GineTin
Gonaceinap;

*eki aiiHbIMANBIChl Gap KapanailbiM TEHCI3AIKTEPAl wemyai KoHe TeH-
ci3gikTep apKBUIBI MOTIHAI ecenTep/i wbiFapy sl yiipenecimiep.

Bip aiiupimManbichl Gap TeHCi3AIKTEpAi, oNap/bIH Typiepi MeH uieury
Tocinuepin cenuep 7-8-chiHbpImMTapaa OKbiraH GomaTeiHchRAap. Enai exi
aiiHBIMaIBICHI 6ap TEHCI3AIKTEP/i KapacThIPaThIH BOMaMBI3.

ax+by+c<0,ax+by+c>0,ax+by+c<0,ax+by+c>0rypin-
Jieri TeHCi3AikTep eKi aiiHbIMAJIbIChI 6ap CHI3BIKTHIK TEHCI3AIKTEP Aen
aTajajabl, MyH/IaFbl X JKOHE y — alHbIManbiIap, a, b, ¢ — KaiicpiGip HaKThbI
canaap.

Mbicansl, ax* + bxy + ¢y* + dx + ky + p < 0 Typinzeri TeHci3aiK eki
AHHBIMAIBICHI 6AP eKiHmI ZdpekeTi TEHCI3AIK €N aTanaxbl, MYH/IAFbl
X neH y — aiiHbiManeinap, a, b, ¢, d, k, p — naxrel cannap, opi a, b, ¢
caHJapbiHbIH eH OonMaranja Gipeyi Henre TeH emec.

Exi atinvivansicot 6ap meycizoikmiy wewimi JCT OHBI AYPBIC CAHIBI
TEHCI3AIKKe aifHaIABIPATBIH aiHBIMAIBUIAPABIH MOH/CD KYObIH aTaiifbl.
(=25 1), (3; 4) xynraps x* + )? < 25 Tenci3airinin wewmimi 6onaast, cededi
(=2)* + 12< 25 sone 3% + 4% < 25 — nyphic CaHABIK TEHCI3AIKTep. EXi aiinbi-
Manvicol Gap meycizoikmi weury — aitHbIMAIbLIAP MOHACPIHIH OHbI 1YPHIC
CaHJIBIK TEHCI3MIKKe aitHANILIPATBIH PETTEITCH KYNTaphiH Taby Gonabl.
Exi aiinbiManbicel 6ap TEHCI3AIKTIH Ke3 KeJireH wmemiMi KoopauHaranap
JKA3BIKTBIFBIHA KaHaail aa Gip HykTeHi aubiKTaiiael. Byn oHbiH Gapibik
WeMiM/IepiH KOOPAHHATANAP Ka3bIKTHIFbIHA HYKTEIEP KHbIHBI TYpiHae
KecKiHaeyre MyMKiHik 6epei.

1 -mbican KoopamHaranap KaselKTBIFBIHA KOOpAHHATamapbl x° +
+ y* < 9 TeHci3airinin wewimi GoaaThiH GapIbIK HYKTEAEPACH TYPaThiH
(urypansl cany Kepek.

40
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4-mprcan. ) TCHJIGYiH LIy Kepek.

IMemyi. TewaeyAiH coa XKarblH Typ-

nenpipeiiix:
=y-Ly
ly 2 |.
Conpma Oepinren Tewiey MblHA Typre
5 1 5, 1 5 .
Kenmeni: [y — 5 &)= SX = Byn Tennik

0,y < 7 TEHCI3AIriH KaHarat-

TAH/BIPATBIH X MEH y-TiH GapibIk MOHEpiHae

15-cypem

aypeic Gomanbl (15-cyper). JKa3bIKTBIKTBIH WITPHXTaAFaH GoliriHin ke3
KeIreH HYKTECiHiH KoOopAHHATaIapsl 6acTanKel TCHACYAiH memiMi 6oma-
bl

S-mprcan x? + < 5 Tencisgirinin
wemimMi Gonarein Gapubik OyTin canaap
JKYOBIHBIH CaHbIH aHBIKTAy Kepek.

Memyi Koopaunatanap — xa3blk-
ThiFbIHA Gipiik kecingini Gip Top Kesre
TeH eTim ambin, OepiireH TEHCI3AIKTIH
memimaep KublHbIH OeliHeneifik, o paguy-
ot y/5-ke Ten nemrenck Gomams (16-cy-
16-cypem per). /g-xe TeH KeCiHJi JeHreeK imineri

KaObipramapsl 1 mMen 2-re TeH GONaThIH Ke3 KelreH TIKTOPTOYPBIITHIH
JMaroHaliHiH y3bIHABIFbIHA TeH Gonaasl. Topaars! TyifiHAEpAiH caHbIH
ecenteiimis. On 21-re TeH.

Kaya6s2l.

CYPAKTAP.

1. Exi aiinbiMansicsl Gap CHI3LIKTBIK KOHE CIBIKTBIK eMec TeHCisaikTepre
MBICAI KeNTipiHaep.

2. Exi aitupiManbichl 6ap TeHCI3AiKTiH weutiMi gen Heni ataiip?

3. Exi aiinsiMaitbichl 6ap TeHcisaikTi meury aerenimis ne?
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399.

400.

Ulvipeanax mozaiivt

402.

403.

404.

405.

406.

Afibipeivet d # 0 GonaTein (a,) apudMETHKAIBIK NPOrPECCHSCHIHBIH
JKCTIHIIIICH OH YuliHuIire Aeilinri, oH ymiHmi Myiecid Koca anraH-
J1a, MYUIENCPiHiH KOCHIHABICH 52,5-ke TeH. OChbl MPOrpecCHsHbIH
7,5-Ke TeH MylIeciHil peTTik HOMipiH TabbiHAap.

a) 25-TeH apThIK, Oipak 125-TeH kem GomaTeiH GapibiK KYI CaH-
JIapAbIH; 9) 3-Ke je, S-ke jge GeninGeiiTin GapiablK exiTanGabl caH-
JIapIblH KOChIH/IBICBIH TabblHaap.

401. Kasakcranubin «Kaparan kymzaape» 060-
TaHHUKAJBIK KayMalbl IIaFblIAap apachiH-
Jla OCeTiH WIBIPFAHAK TOFaiinapeiMeH Gen-
rimi. OHbIH aynaHbl (rektrapMeH) Keseci
ecentin jkayaObinaarel cannan 1000 ece
apThIK. «AcxaT kekxkuekneH 30° Gypbim
JKacallThiH IUAFBLIMEH TOMEH Tycin Ke-
neai. On 4 aasiv kacan, OHbIH TaGaHbi-
Ha skerri. OHbIH OipiHmi ageiMer 0.5 M,
an opbip Keneci aabIMbl ANIBIHFBICBIHAH
10 cm-re apreik Gommsl. Acxar KaHzmaii
OUIKTIKTEH TOMEH TYCTi?»

Erep carar Tek OYTiH CaH/Ibl yakKbiT KOPCETIIFCHJC FAaHA COFATHIH
6oJica, Toyirie o1 Heme peT coraabl?

Tabanznapsi 3 cM jkoHe 5 cM GonaThlH TpaneunsHblH Oyilip Kabbipra-
col 4 TteH OGesikke OGexinin, Geminy HykTenepiHeH TabaHaapbi-
Ha mapainesns Tysysep yprisiared. TpaneuusHbiH Oyilip KaObip-
FaJlapbIHBIH apachiH/arbl GapibIK Mapauienb KeciHainep/in y3biH-
JIbIKTAPbIHBIH KOCBIH/IBICBIH TabbiHaap.

AnFamikel 7 HATypa;: a) TaK CaHJAapAblH; ) JKYN CaHAapiblH
KOCBIH/ILICBIHBIH (hPOPMYJIAChIH JKA3bIHAAP.

Apnan  Jlanamen ©3iHiH amKaH kaHambiFbiMeH Gemicti. Oxn
apuMEeTHKANIBIK MPOTPECCHSTAPABIH ilIiHAe TEK ANFauikel 71 TaK
HaTypas caujap Tisoerinin 6apibiK 7 MymieCiHiH apH(pMETHKaIBIK
opTackl n-re TeH 6oaThiHbIH aHbIKTanThl. [ biHbBIMEH 1€ contail Ma?

AJIFallKel 71 HATYPAJ CaHAAPAbIH KOCBIHABICHL: @) 555; 9) 666 Goaybi
MyMKiH 6e?
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Ilemyi Keciminin y3bIHABIFBI KOCBIHABICHI l-re TeH OolaThiH

Ke3 KeJIreH Yl OH CaHMeH epHektesneli. OnapaaH ymOypsill TYPFbI3y
YUIiH COn KeCiHAUIePAiH Ke3 KCITCHIHIH Y3bIHABIFBI 0acka eKeyiHiH
Y3bIH/BIKTAPBIHBIH KOCBIHABICBIHAH KeM Gouybl kepek. Onjail komGu-
Haumsnap mekcis kemn. [0; 1] apanbirbiH jKoHE OFaH THICTI eKi CaH X neH

y-1i KapacTeipambi3. Koopauuaranap xa3sbIKThIFBIHAAFBI (X ) JKYN CaH-

papbl — on 0 < x < 1 xone 0 <y < | Gonarein Hykre. Ochl mapTTapabl
ecKepe OTBIPbIIN, O HYKTEHi Kabbiprackl 1-re TeH MmapuibIHbIH KaichiOip
HyKTeci jien KapacTeipyra 6onaael. OChl MIAPIIBIHBIH €CENTIH WAPTHIH
KaHaFaTTaHABIPAThIH GapiiblK HYKTENepi KaHaail (UrypaHbl KypailThIHbIH
seprreifik. On ymin exi arjaiifpl X < y %KoHE X > y KapacThIpaiblK
(78-cyper).

78-cypem
1) x <y (78, a-cypet) Goncein. Erep MbiHa maprrap:
# < (y=2)+U—y) [+<03,
y—x<x+{1—y), y < x+05, opsinaanca, ymbypeim 6ap Go-
1-y<x+(y—xx [y>05
najsl.
ConbIMEH, KONAilbl  HOTHXKENEP IKHbI- ¥

1 3
Hbl — OJ1 ayJaHbl -re TeH Gonarbin TikOy-

poimiThl  TeHOyitipni  ABC  ymbyphIibiHbIH

Gapabik  Hyktenmepi  (79-cyper).  Bapisik >
HOTHIKEJICpP JKHBIHBIHA IIAPIIBIHBIH |-Te TeH
aynaubl  anbiHaael. Coubiven, Oyn xarnait
: P T 1
YUl i3AeiHAl  BIKTHMAIABIK o 1 = !
- L_re Tew. 79-cypem

8
2) x > y 6onebin (78, a-cypet). by xarjaiina, erep:
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Memyi. x* + y* = 9 Tenaeyi uenrpi ¥
KoopauHaTtamap OacelHga GonaThiH, pa-
amycel  3-ke  TeH menGepai  Gepeni.

Koopaunaranapst x* + 3> < 9 Tencisairin
KaHAFraTTaHIbIPAThIH  GapiblK  HyKTEIep
JKMBIHBI — LIEHTPi KoopAHHATanap GackiH- & 3 *
na GonaThiH, pagHychl 3-Ke TeH AOHrelIeK
(13-cyper). Ocbl JOHreneKkTiH Ke3 Kel-

TeH HYKTECiHiH KoopAuHaTanaphl Gepinrex -

TEHCI3AIKTIH mwemiMi Gomaubl.
Cyperrepae KoOpaMHATamaphl eki aii-
HBIMaJIBICBI 6ap TEHCI3AIKTIH wemiMi 6omaTeiH HYKTENEp KUbIHBI KOOiHe

13-cypem

IITPHX CHI3BIKTAPMEH HeMece 60sly apKbliibl epeKiiesen KopeeTiiei.
2-Mbicanx—y—2<0 TeHci3airid meury Kepek.
Memyix—y—2=0,aruny 271y- b4

3yin (0; —2) xone (2; 0) HyKTenepi apKblIbl

canaiibik.  Ocbl  Ty3ydin opbip mykreci
ywin x — y — 2 = 0 TeHairi opelHAanab.
Jlemek, 0J1 HYKTEJICpPAiH KOOpAMHATANaphl
Gepinren TeHci3mikTin wemimi  Goamaii-
b, COHIBIKTaH cypeTTe Oyi1 Ty3y WITpHX-
TajFaH chi3bikneH Oeiineneneni. bepinren
TEHCI3iKTI y > X — 2 Typinje xkasyra 6onabl.
Byn y
GapIbIK HYKTEACPAIH KOOPAHHATANAPHI YILiH
Jypeic 6onaei. Ockl HYKTENEPAiH GapiIbIFbIHBIH KOOPAHHATAIAD KHBIHB
Gepisnren TeHci3aikTin mwemimi Gonazaet (14-cyper).

3-mpicamx?—2x+ 1 <4y -y’ — 4 Tencisairin memry Kepex.

LI e w y i. Byn Tencisaixti 6binaii Typaenaipeiik: (x — 1)° + (v — 2)* <
< 0. Exi epHeKTiH KBapaTTapbIHBIH KOCKIHABICH! 0-1eH apThik Hemece -re

X — 2 Ty3yiHeH »OFaphbl KaTaTblH

14-cypem

TeH. Jlemex, Gepinred TeHcisaik Tek x = 1, y = 2 Gosran/ia FaHa OpbIHAIab.
Kayabsn(1;2).
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JKATTBIFYJIAP:.

A oeneeinti

392.

393.

394.

395.

396.

397.

398.

a)a =5, a,=15 9) a =05 a,=95; 6) a, + a; = -15.2;
B) a,= 10, a,= 19 Gonarein (a,) apudpMETHKATBIK IPOrPECCHACHIHBIH
aIFALIKBl OH MYIICCiHIH KOCBIH/IBICHIH TaObIHap.

a) §, = 105, a, = -6; 9) §;; = 1215, a;; = 11,6 Gonarem
(a,) apudMeTHKAIBIK IPOrPecCHACHIHbIH GipiHii Myweci MeH aiibl-
PBIMbIH TabbIHAAD.

[lapnap ymGypsii TypiHAC OpHANACTBIPBUIFAH,

6ipinwi katapaa | wap, exinwize — 2, yuminmiae —

3 1.c.c. (39-cyper). a) Erep wmapmap canbl 55

Gosica, onap Hemlle KaTapra OpHAJacThIPbLIFaH?

9) 15 karapaan TypathiH ymOyphill Kypy yuliH
KaHIIa map Kaxer 6onap? 39-cypem

a) d = -5, S, = 161 Gonarbin apu(METHKABIK NPOrPECCHAHBIH
Gipinmwi xone 23-mi mywecin; 9) d = 0,5, S, = -48 Gonareiu (a,)
apu)METHKANBIK MPOrPECCHACHIHBIH Bipiii xoaune 16-mbl Mymecin
TabbIHAAD.

(a,) apudmeruxaneik nporpeccuscel Gepinren. Kecreni Toatsi-
phIHIap:

a, d n a, S,
a) 7 3 20
2) 8 7 14
0) 2 12 72
6) 3 20 77

15-ten 56-ra aeifinri Gapubik TaK CaHJApIbIH KOCHIH/BICBIH Ta-
Sbinzap.

ApudMeTHKabIK NPOrpecCHAHbIH ajralikel Gec MymeciHin Ko-
CHIH/BICHI |5-Ke, ajl ajFamKel XKHBIPMA MYMICCIHIH KOCHIH/BICHI
360-ka TeH. Ochl MPOrpeccHAHBIH aIFaIIKbl XKHUbIPMa Gec MyLIeCiHiK
KOCBIH/IBICHIH TaObIHIap.
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33. l'eoMeTPHSLIBIK BIKTHMAIBIK

TarbIpbLINTEI OKY GapbIChIHA:
* TEOMETPHSIBIK BIKTHMAIBIK YFBIMBIH GineTin Gonackinaap;
* TCOMETPHSAIIBIK BIKTHMAJIBIKTBI €CETl MBIFAPY/1a KOJIaHy bl Yilpenecinuep.

OKHFaHbIH BIKTHMAJIIBIFBIH TaOy YIIiH 6i3 CBIHAKTBIH COHFbI CaHbIH
KapacTeipran GomatTeiHGbI3. Bipak BIKTHMaNJBIKTBI ecenTeyre Gepinrcu
KONTereH CCenTepii IWibFapraHia KalchiOip OKMFamap/bl CHOATTak-
TBIH MIEKCI3 JKUbIHAAP/BI KapacThipy KakeTTiliri Tybinaaiias. MyHnaii
JKaFiaiila eCenTiH TCOMETPHANBIK MOJCNiH calxy BIHFAiIbl Gomambl.
Conzaii MoJIesb/li NaiilanaHbIn TaObUIFAH BIKTHMAIIBIK 2COMEMPUANLIK
BUSMUMATObIK JICTI ATATIAJIBI.

1 -ecemn. Tabauer 10 cm-re, Oyilip KabbIp-
racel 13 cM-re TeH TeHOyitipni ymbypoim imine
KaObIprachl 3 CM-T¢ TEH IIAPIIBI CAJIbIHFAH.
YmbyphiThiH illiHeH Ke3/1eHCOK albIHFaH HYK-
TEHiH IapUIbIFa 1a THICTI GOMYBIHBIH BIKTHMAI-

13 13 .
JBIFBI KaHaii?
IMemyi Okura ywOypHIUTBHIH imiHEH
HYKTE TaWJan aiblHagbl Ja, CON HYKTCHIH
10 IapUIbIFa THICTIr Konaitnel HoTHIKE GOnaThi-
HbiHaH Typajsl (77-cyper). COHABIKTaH GapibiK
77-cypem

HOTHKENCD KHbIHBIHA YIIOYPBIITHIH ay/laHbl,
aJl KOJIaii/Ibl HOTHIKEJIepP XKHbIHBIHA WAPUIBIHBIH ayAaHbl aibiHaAb. CoHla
i3gemingl BIKTUMAIIBIK APIIBIHBIH ayaHBIHBIH YIIOYPBILI aylaHbiHA
KaTbIHacbiHa TeH Gosabl. [lapuibiHbid ayansl 9 cM”, YOy psilITeH ay-

JaHbl % -104/13* = 5° = 60 (cm?). [lemex, i3neningi bIKTHMAABIK 2

60
.
=20 0,15.
Kaya6s0,15.

2-ecen. Bipaik y3blHABIKTarbl KeCiHi Ke3 KEIreH JKOJMEH yuI
kecinire Gominren. Con keciuinepies ymoOypsill TYPFbI3Y/AbIH BIKTH-
MaiblFbl KaHaai?
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131. Koopaunaranapsr: a) (x — 3)* + 3% < 9; 9) x> + (v + 2)* < 4 Tencisairi-
HiH wemiMi 60NaThiH HYKTEIeP JKHBIHBI Kail KOOPAMHATAIBIK LIH-
PEKTEP/Ie OpPHAJIACKAHBIH aHbIKTAH/aP.

B oenzenii

132. Aracel MeH KapblHJAChIHbIH ~aKwanapelH  Oipre  KOCKanaa
400 rtenremen acmaitapl. Omap 30 TeHreleH X KapblHAAIl KIHE
40 TeHreseH y KapblHAAW caTeim anabl. a) Onap eH Kem JAereHiae
HeIlIe KapblHIAll caThill ajla ajaThiHIH; J) €CENTiH IIAPThIH Helle
(x; ) HaTypan canzap xkyObl KAHAFATTaH/IBIPATHIHbIH AHBIKTAHAAP.

133. [Mewimaep xubinbl 18-cyperTe KOPCETLIreH TEHCI3MIKTI JKa3bIHAAp.

2 aniihmn af 1 M2 s ]
| | W, : :
T i
18-cypem
134. a) x> +y* < 4; 6)y<2x-3; r)x*-y-4<0;

) (x+4)y+(y-2P>16; B)y> Jx+1; §) |x| < y TeHcizairi-
HIH MmemimMaepin KoopAnHATaIap Ka3bIKThIFbIHA KECKIHACHALP.

135. x% — 2x + y? — 4y > 0 TeHci3miriHiH wemimaep KubHbl GipiHui
KOOP/IMHATAJIBIK LIHPEKTE KaTaTbIHbl aKUKAT na?

136. TewncisaikTi wemrinaep:
a)x?+y?—2x—4y+5<0; ) x2+)*—10x +4y +30<0.

137. a) /y“'+%xy+16x’ =y + IE.\'; 6) /)Ty*—x‘ =x -y

?) /Y- —]2—xy+ -lls—xl =+ ‘JIX; B) /Yy —xy+ AITX'z y- %x:

TeHAeyiHiH wenriMaepi 6omatein (X; ¥) canaap #KyObIHbIH KHBIHBIH
KecKiHjieHep.

138. Erep:a)a=2,b=c=0,d=k=-1,p=—4;9)a=c=1,b=0,d=—4,

k=6,p=9;6)a=c=d=k=0,b=2,p=-16 6onca, ax’ + bxy +
+¢y? +dx + ky + p < 0 Tencizairin memingep.
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JKATTBIFYJIAP:.

A oeneenti

123.

124,

125.

126.

127.

128.

a)

129.

130.

(—1; %) (% l) canjap JKyOBbIHBIH Kaiichichl y — 3x < | TeHci3airinin
memimi Gonaanr?

(103 10°) canpap kyObl MblHA TeHCi3AikTepain: a) y + a? < 5;
3) v| = |x + 1| KaiicbichinbIH memimi 601a161?

a) (x +4)* + (v — 7)* £225; 9) |x + y| > x* + ) Tencizairinin wewmimi
Gonatbin Kanaii 1a 6ip canmap xyObiH KepceTinaep.

a)y +x>1;9) y— x? <7 Tencisairinin ke3 keiren 15 memimin
Kanaii Tabyra Gonanel? Comnjaii memivMaepain yueyinin Mblcanbin
KenTipinaep.

y<x*+6x+ 1 xkomne y < x*+ 6x + 1 Tencizaikrepimen Gepiaren
canjap KyObIHbIH 0ip-OipiHeH aiibIpMaLIBIIBIFEI HEE CKCHIH 3epT-
Ten, aHbiKrangap. a) (1; 8); o) (—1; —4) HykTeci OChl KHBIHAAPABIH
KakchIChbiHa THICTI?

17-cyperTe KepceTinreHn meurimMaep KublHbl OOMBIHIIA TCHCI3MIK-

Ti XKa3bIHIap.
N 2 i
, | J [J
1 i

1

iNT Az, ‘\\ .
V‘o : b3 \u:l U,I' ¥
~I
17-cypem

TeHci3AikTiH  wemiMaepin KOOpAHHATANAD JKA3BIKTBHIFBIHA KEC-
KiHgeHaep:
a)x<4; 6)x+y=>5; r)y<-x*+4;
9)y>-3; B)y— Leso; )X +y >9.

Bapubirsl Hewe 6yTin cangap xky6b x* + y* < 2 TeHci3airinin wemi-
Mi GOIaTBIHBIH aHBIKTAHAP.
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407.

408.

50; 43: ... apudMETHKAIIBIK IPOrPECCHACHIHBIH 6apiIbIK OH TaHOAIbI
MymesnepiHii KOChIH/BIChIH TaObIHAAP.

a)a, +a, +a,+a,=10;9) a,+a,+a,+a,=-16 Gonarei
(a,) apuMETHKANBIK MPOrPEeCcCHACHIHBIH AJIFAIIKBL KHBIPMA MY-
MIECIHIH KOCBIHIBICHIH TaObIHAAP.

B oeneeni

409.

410.

411.

412.

Kochuirbitapbl apu(METHKAIBIK IPOrPECCHAHBIH Mymenepi Gomna-
ThiH: @) 1 + 7+ 13+ ... +x=280;0) (x+ 1)+ (x+4) +... +(x +
+28) = 155 Tenneyin wemrinaep.

AfibipbiMbl 0,5-ke, KochiHabiCh 175-ke, an Gipinumi mymeci 2x* +
+ 13x — 34 < 0 Tencisairinin ex yakex OyTiH memiMine TeH 601aThiH
apu(MeTHKaIBIK IPOrPECCHs MYLIEICPiHiH CAaHbIH aHBIKTAHAAP.
Panmycrapsi 6ipaeii neme mwapbi (39-cyperrerizei) TeHKabbIpFaib
ywbypein  TypiHae JKOHE YIKeH KaOblprachiHa yHIOYPBIIITHIH
KaObIprachIHIarbIIal, an Kini KaGbiprachiHa 0J1aH 3 1Iap KeM Chisi-
ThIH TIKTOPTOYPRILI TYpiH/Ie OpHanacThIpyFa Gonabl?

KochiHabiHB! TabbiHAap: 25% — 242 + 232 - 222+ ... - 22 + |2

C odenzeiti

413.

414.

415.

416.

S, =n* — 1, mynmarst n€N, GonaTbin Ti36eK apHOMETHKATBIK 1IPO-
rpeccus 601a Ma, COHBI 3epPTTCHIEP.

Apu(METHKAIBIK NPOrPECCHSHBIH ANFAIIKBI 71 MYIMIECIHIH KO-
ChIH/IBICHI KBAJAPATTHIK (DYHKIHA, HE CHI3BIKTBIK (QYHKIHS TypiHae
Gepinyi MyMKiH eKeHiH Joenaenaep.

AJFalKpl 7 MYUIECIHIH KOCBIH/BICH: a) S, = 5n* — 8n;3) S, = n —
n y
T3 (hopmynaceimMen ecenTeneTiH apuMETHKATIBIK TPOrPECCHAHBIH

GipiHIIi MylIeci MEH aifbIPLIMBIH TaOBIHIAP.

1
<43~ AKBIPIIbL APH(METHKABIK NPOTPeCCHs-

cbl Gepinren. OubIH: @) GapabIK MyIIeIepiHiH KOCBIHABICBIH] 9) PETTIK
uemipnepi y = y/—n +27n — 170, mynaarst n€N, QyHKUMACBIHBIR
aHBIKTAIy 0O/IBICBIHA THICTI GOMATBHIH MyMICICPiHIH KOCBIHIBICBIH
TabbiHaap.
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5. Eki aiinpIMaiibichl 6ap TencizaikTep Kyiiesepi

TarbIpbLINTEI OKY GapbIChIHA:

* eki aifHbIManbICh! Gap TeHci3aikTep Kyiieci yreiMbin Gigetin Gonacsiruap;
* exi aifupIManbichl Gap TeHcisaikTep Kyiiecinin mwemiMi nen Heni aTaiiThi-
ubin Ginerin Gonacsinaap;

* exi aifHpIManbicsl Gap TeHcisaikTep Kyifecinin mwemimin KoopaHaTaNap
Ka3BIKTHIFBIHA KECKiney i yiipenecinaep:

« exi aifHbIMazbIchl Gap TeHcisikTep Kyiiecin Kypyra Gepinren Kapamaiibim
MOTIHAI ecenTepai mbIFapy/bl yiipenecinuep.

I-mbicamx’+y*> 16 xkaHe x + y < 2 TeHCi3AIKTepiHiH GapibiK Op-
¥ty =16,

x+y<2

TaK memimaepin Taby Kepek, AFHH { TeHCi3aiKTep Kyiiecin
Ienty Kepek.

Il e my i. Bipinmi Tenaeynin mwemimi — ueHTpi KoopauHaramap 6a-
CBIH/IA, all PAJINYChl 4-Ke TCH IOHT€JICKTE KATNAiThIH GapIbiK HYKTeIep/iH
koopaunatanapel. Exinmi TeHci3aikTin memrimi — merapacet x + y = 2
Ty3yi GONaThiH JKapThl Ka3bIKTHIKTBIH OChI IICTapajlaH jKOFaphl XKaTmaii-
ThIH GapiblK HYKTenepi KoopanHaTalnapblHbiH JkubiHbL. Kepcerinren
00IBICTaP/IBIH KHBLIBICYBI Oepiiren TeHCi3mikTep KyieciHin memrimin
Kypaiine (20-cyper).

n
T— Exi atinvivanvicor  G6ap  mencizdikmep
oicytieciniy wewini nen Kyiienin opGip

H 2  \_  Teuci3airin aKMKAT CaHABl TeHCi3iKKe aii-
'f r— HAIIBIPATBIH  aifHBIMANBUIAD  MOHJEPIHIH
\{ | X perrenren kyObiH aTaiiasl. Exi atinviva-

Al
[l ) abicwl Gap meycizoikmep Jcyiecin weuy —

oHblH Gapabik wemimaepin Taby Hemece
MmeiMACPiHiH JKOK CKCHIH aHbIKTay.

20-cypem

P y—4< . -
2-mMbica {x y—4=0, TEHCI3IKTep XKYiieciH ey Kepek.
x+2y—-2<0

Il emyi. Bepinren Teucizmikrep xyiiecin oran MoHaec KyileMeH
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384.

385.

386.

387.

388.

a)a,+a,+a,=18xomuea, a,-a,=120;0)a, +a,+a,=-12 xone
at + a3 + a3} =98 Gonatein (a,) apn(pMETHKANBIK IPOrPECCHACBIHBIH
6ipiHmi Mymeci MeH alfbIPLIMBIH TaObIHIAP.

YwbypeimteiH nepumetpi 15 cm-re TeH. OHbIH KaObIprazapst
apuMeTHKANIBIK Mporpeccus Mymesnepi 6onaTein OyTiH caH CaHTH-
MeTpMEH epHeKTenei. Y mbypeIThiH KabblpranapbiH TabbIHAAP.
a)a, =7-3n;2) b =4n—5 dpopmynacsiven Gepinren TisGekTiH
apuMeTHKANBIK nporpeccs 6onaThiHbIH gonenaenaep. Omapabiy
Kaiiceicel: 1) ecreni; 2) kemimeni Tiz6ek 6onaansi?

Erep @ €Z, a, = 2 xone a} + ai < 4 Goca, (a,) apudmeTnranbik
nporpeccHsAChiHbIH Oipinmi Mymeci Kanaaii Gonranb?

x, men x, (l)-rewmeynin TyGipnepi, an x; men x, (2)-Teraeyain
TyGipnepi Gomca xoHe X3 X,i X X, CAaHJaphl OpHanacy peTiMeH
apu(METHKANILIK MPOrpeccHs Myiiesnepin Kypaiiteiusl Genrini 601-
ca, 71 KOHE /M CaHIapbiH TabbIHIAp:

a)x’-Tx+n=0 (1), X¥*-1lx+m=0(2);

Nx—dx+n=0 (1), ¥+ 14x+m=0(2).

C oeneeiti

389.

390.

391.

[udpnapsr apupMeTHKANBIK NPOrpeccHs Myiuenepi 6onaThiH kKaHe
45-xe GeniHerin ymranGanb! canibl TabbIHAAp.

a) KabbipranapbiHbiH Y3bIHABIKTAPhl apH(PMETHKANBIK HPOrPECCHs
MyLIesnepin KypailThiH TIKOYPBITH YIIOYPBIITEIH KaObIpranapbid
TabbIHAAp.

9) Karep cranumsian msira 6epe KblIIaMIbIFbIH OipTiHACH apTThi-
pein, 20 MunyT iminge 60 km/caraTka ketkizai. Katepain yaeyin
(M/mun’ ecebimen) TaGbinaap.

a) ApudMeTnKanblk NporpeccHAnbiH Gecinmi mymeci 12-re TeH.
IIporpeccHsHbIN aitbIPBIMbI (-HBIH KaHAail MOHiHIEe OHBIH yuliHui
MEH cerisinii Myuenepinin keGeitinici eH yiken 6onaap?

2) (a,) apudMETHKANBIK NPOrPECCHACHIHBIH KeTiHui Mymeci 10-ra
TeH. OHbIH aitbIPbIMBI d-HBIH KanAail MaHinAe a (@, + a ) opHeri ex
Kitn MoH/I KaObiiaiiab1?
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CEpPHACHIH/A OKHFAHBIH BIKTHMAIAbIFbl P(A4)-Fa TeH Gonca, onna 4 okH-
5.5 0
FACBIHBIH CATIBICTBIPMAIIBI KHITITT - IaMamMeH P(A)-ra TeH Gonaabl, AFHU

~m
PA) = “ > MYHIAFBI 1 — 00» JICTI TYKbIPBIMIAFaH.

CYPAKTAP:

CTaTHCTHKAIBIK BIKTHMAIIBIK YFBIMBIH MBICAJ apKBLIBI TYCiHIipinzIep.

JKATTBIFYJIAP:.

A oeneenti

855. Cnopt Mektebi ymiH KOHbKH GaTeHKelepiHe Tanceipbic Gepimi.
Kecrene Garenkesnep/in apTypii enamemMaepinin KHigiri kentipin-
ren. Keszeiicok anbiuran GaTeHkesnep KyObIHbIH 39-1bl ommemai
60JybIHBIH bIKTHMA/bIFbI KaHaii?

Borenenin | 30 | 37 | 35 | 39 | 40 | 41 | 42
oJIeM1
Cansi 50 | 80 | 130 | 150 | 210 | 60 | 20

856. Atenbe eprnep GackuiMiHiH opTypii emmeMaepiHiH KecTeae Kep-
cerinrensieii canbin naiibiaansl. Kesjelicok anbinran GackuiMHiH
56-1b1 o11eM/1i GOMYbIHBIH BIKTHMAJI/IBIFB KaH/1ail?

Omuemi 54 55 56 57 58
Kuiniri 50 120 140 100 90

857. KOHCTPYKTOP CBHIM/IbI KECKeHe op OOJIKTIH Y3bIHBIFGIH OJIIIer,
Genrini 6ip y3bIHABIKTAFb (CM-MeH) GoIiKTIH Maiifa 6oy KuiniriHig
kectecin Kypabl. Keszeiicok anbinran GOmKTIH y3bIHbIFE 8 CM-/1eH
KeM emec, Oipak 9 cM-JeH KeM GOoybIHbIH bBIKTHMAILIBIFbI KaH1aii?

benikTin
Y3bIHBIFbI 157 [7:8) [8:9) [9:10) | [10; 11)
Kniiri 300 320 680 650 380

858. Kecreze 6ip MexeMe KbI3METKEPICPiHiH KalaKbIChl TYPAJIbl MATIMET
kenrtipinren. Kesneiicok TaHaamrFan KbI3METKepAiH Kkanakeicsl 200
MBIH TEHIe/ICH apThIK, 6ipak 250 MbIH TCHIe¢/ICH apThIK 60IMaybIHBIH
BIKTHMAaJI/IbIFbI KaH1aii?
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139. Mekren kiranxanaceina 2000 Tenre xone 1600 TeHre TypaThin
Kitanrap cartbin anbiHbin, GapisireiHa 100 000 TenreaeH acmaii-
ThIH aKma tencHai. Erep: a) keiMOaThipak KiTanTapiablH CaHbl Kol
Gosca; 9) ap3aHbIpak KiTanTapbliH caHbl Ken Goica; 6) ockl Ki-
TanTapAblH canbl Oipaeii Gonca; B) apkaiickickina Gipaeii Memmepae
aKia skymcanran 6ojica, onja Kitantapasi 6y TypiaepineH eH kon
JIereH/iec KaHIIa KiTam caThill albIHFAHBIH 3€PTTCI, aHBIKTAHAAp.

C deneenti
140. 19, a, 2, 6-cyperTep/iiH KaiiChIChIHAAa TEHCI3MIKTIH Gapnubik mie-
mrimaepi Geitnenenren: 1) x < % 2)xy<4;3)y< %?

a) Y 2) ) b

NN

TS =

19-cypem
141. TeucisaikTin wemiMAepiH KOOpPAHHATANAP IKA3BIKTBIFbIHA Kec-
KIHACHJCP:
a)yz\/\.r s 6) v <2x+4;

3) ‘47 >y; B) |x| + [y| < 5.
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375.

376.
377.

378.

379.

380.

381.

a)a,

-3n+1;9)a,=4n-0,5;6) a, = ;n-ﬁ- ;;B)u”——in—S

(opmynacsiMen Gepinren (a,) apdMETHKAIBIK MPOrPECCHACBIHBIH
Gipinmi Mymieci MeH aiibpbiMbIH aTarAap. Ockl Ti30eKTep/iH KaiiChi-
cbl: 1) ecneni; 2) kemimeni G0naTBIHBIH aHBIKTAHAAP.

3-ke z1e, 4-xe e GenmiHeTiH KaHa ekitanbansl can G6ap?

a) 55; 47; 39; ... apu(METHKAIBIK NMPOTPECCHACHIHBIH KaHIIA OH
Tanbanel Mymesnepi 6ap?

a) —43; -36; -29; ... apud)METHKANBIK NPOrPeCCHACHIHBIH KaHIIA
Tepic Tanbankl Mymenepi 6ap?

Erep apudMeTnkaiabik mporpeccHs KypaiiTeln Tizbexrec TopT
GyTiH CAaHHBIH €H YJIKEHi KaJFaH Yl CaHHBIH KBaJPaTTapbhiHbIH KO-
ChIH/IBICBIHA TeH oJica, co caniapabl TabbiHaap.

ApudMeTHKaNBIK MPOrPECCHAHBIH JKETiHII  Mymieci TopriHumi
mymecinin 70 Y%-biH Kypaiiabl, ajn jKETiHII MEH TOPTiHII Mye-
nepinin KockiHabichl 102-re TeH. Ocbl NPOrpecCHAHBIH aibIPbIMBIH
TabbIHAap.

Erep (a) misGeri apudmerukansik nporpeccus Goica, onja:
a) a, + a,=ag * a, Q) a, + a,, =ag * a,, 6ONaThIHBIH JdnenaeHaep.
a, =-24 xoue d = 0,4 6onatein (a,) apuMETHKATBIK IPOrPECCHACH!
OH eki MymeaeH Typaasl. OHbIH:

a) GipiHiIi MEH COHFBI MYIIEIEPiHIH;

9) eKiHII MCH COHFBICHIHBIH aJI/IbIHIAFbl MYLICCPiHiH;

6) GacblHaH TOPTIHIII MEH COHBIHAH TOPTIHIII MyIICICpiHiH;

B) OPTAHFBI €Ki MYIICACPiHiH KOCBIH/IBICHIH TabbIHAAP;

T) OChl NPOTrPECCHAHBIH GapiblK 12 MyLIECiHIH KOCBIHIBICHIH Kaail

Tabyra 6OIaTBIHEI TYpPabl KOPBITBIH/IBI JKACAHAAP.

B oenzeiti

382.

383.

a, + a,= 16, a, - a;= 60 Gonarein (a,) apudMeTHKANBIK MPO-
rpeccHsAchIHbIH Gipinmi Mymiecin TaGbiHaap.

a) Erep apu@MeTHKaNbIK NPOTPECCHSHBIH TOPTiHWI Mylueci
21-re Ten OGosca, OHIA NpPOTPECCHSHBIH JKETi MYUICCIHIH KO-
ChIH/IBICHIH TabbiHap.

9) Becinmi mymeci —2-re Ten GonarbiH apupMETHKAIBIK IIpOrpec-
CHSHBIH AJIFAIIKbI TOFBI3 MYIICCIHIH KOCBIH/IBICBIH TaOBIHIAP.
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32. CTaTHCTHKAJBIK BIKTHMAJABIK

TakbIpbLINTEI OKY GapbIChIHA:

* CTATHCTHKAIBIK BIKTHMAJIBIK YFBIMbIH Ginetin Gonackinaap;

* YJIKEH CaH/ap 3aHbl Typajibl TYCiHiKTEpiH Gonasl;

* Ke3/eiiCOK OKMFaHBIH CAJBICTBIPMAIbl JKHINriH Maiifanaubin, craTHc-
THKAJIBIK BIKTHMAIIBIKTE TaOy ! yitpenecinep.

JKannaii ke3ueiicok OKMFanap YIIH ONapAblH BIKTHMAJIABIFBIH Ta-
6y kubinra coraasl. MyHnaii skarjaiiza kenrteren GipTekTec ChIHAKTap
Heri3iHJe OKMFAHBIH CAIBICTBIPMAIBI JKHUNTIHIH KaHAail CKCHiH, SFHH
GipTexTec ChIHAKTapAarkl OChI OKHFAHBIH Naiiaa 001y caHbIHBIH GapibIK
CBLIHAKTAP CaHbIHA KAThIHACHIHBIH HEre¢ TCH OONATBIHbIH AHBIKTaii/IbI.
Byn kuiTiKTI OKMFAHBIH CMAMUCMUKALIK bIKMUMAObI2b! JICTI aTal-
abi. Mbicansl, erep 1000 GyiibivMabl Tekcepy Gapbichiia 0lapabiH S-iHiH
akaybl 0ap eKeHJiri aHpIKTajNCca, OHAAa MbIHIaFaH NMapTusaa akaybl Oap
OyiibiMHBIH Maiina 6oy siktuManasire 0,005-ke nemece 0,5 %-a TeH aen
ecenTenei.

TubIHAB JIAKTBIPFAHAAa eNTaHOa JKaFbl TYCYiHIH CajblCTBIPMAlibl
JKULTITiH ToXKipnGe apKpLIbl 1a aHbIKTayFa 6071a/1b1. MbICambl, Ky prisiares
CBHIHAKTBIH KECTE/e KOpPCeTUIreH HaTxkenepi GOibIHIIA KONTEreH THbIH
NaKThIPY CCPUACHIHBIH JKMiiri = 0,5-Ke TeH JercH KOpbIThIH/IBI JKacayra

Gonaml.
Entan6a xarst
Entan6a arbiHbIH 5%
TubIH JaKTHIPY CaHb TYCYiHIH CalbICThIpMa-

TyCYy caHbl ——
JIBI KM

100 49 0,49

200 101 0,505

250 127 0,508

Biprexti chinakTap HerypnbiM Kebipek xKyprisiice, okuraubiH 6oy
JKUITTT OCbl OKHFAHBIH BIKTHMAJI/IBIFBIHA COFYPJIBIM JKaKbIHaH Tycei.
Byt KacueT «yJIKeH caH/1ap 3aHb» aTbIMEeH TapuxKa enji. Jlonipek aiitkan-
Ja, oHbl MaTeMaTHK SI. BepHyuin «erep KenTereH Tayelncis n ChiHaKTap
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Kyiiecinin memimaepi Gonarbin  Gapibik
HYKTCICPJACH TYpaThiH (UrypaHsl canaifbik
(23-cyper). Ocbl TencisaikTep Kyitecinin
wewivi ABC ymoypoimbiasin AC Kabbip-
rachlHaH 0acka Ke3 KeIreH HYKTEeCiHiH

(x; y) KoopauHaTanapel Gomaibl. 8(7 %z %)
23-cypem HYKTECiHiH KOOP/IMHATAIAPBIH €CKEPE OTHIPBITI
anateiHbIMbI3 0 < y < %

V-TiH MOHIH Kyiie TeHCI3IKTEPiHiH COM KIHE OH XKAKTapPbIH MyLIEen
KOCY apKblIbl 1a Tabyra Gomyuist efti. (OHbI 031iriHeH OpbIHIaHAAD.)

Kayabsol. % M/C apThIK emec.

2-ecen. TikOypsiuThl ymOYPHIITHIH KaTETTEPiHiH KOCHIHIBICH
10 aM-7eH KeM emec, ajl THOOTeHy3achl 9 aM-leH apThik emec. Ochl
yOYpHIITHIH ayaanbi: a) 4 Am>-re; 0) 5 am*-re TeH 6onysl MyMKiH Ge?

Il e my i. TikOypbimiThl YHIOYPHIITBHIH KATETTEPiHiH Y3bIHIBIKTaPbIH
x+y=10,
Jxai+y <9

TeHci3AikTep Kyifecin Kypamei3. JKyitenin op®ip TeHcimirin TypieH-

X M koHe y aM Aen Genrineitik. EcenTin wapTer 6oiibiHma {

nipemis: {x“+2xy+y‘2 100, Tepcisnikrepain con wakrapsi men ox
x*+y' <8l.

JKaKTapblH MyIIenen asaitein, 2xy > 19 anampis. YmOypeluTeiH ay1aHbl

2 19 e, Jlemek, ymOyphIIThIH ay1aHbl

1
Xy OONFaH/IBIKTaH,
o ABK 4

1
7

3 a
AInm--neH KeM emec.
K ayab bl a) MymKin emec; 0) MyMKiH.

CYPAKTAP.

1. Exi aitnsiMansichl 6ap TencisaikTep syiiecinin weumimi gen neni ataiias?

2. Exi aitnbiManbice 6ap Tencisaikrep xyiiecin meury aerenimis ne?
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+ —
s, = 2a dz(n 1) 5

1 -ecemn. 6-ra ecenik Gonarein 250-1¢H acnaiiTbin GapiablK HATYpanx
CaHap/IbIH KOCBIH/IBICHIH Taby Kepek.

Il emy i. 6-ra ecenik cangap a, = 6 xone a, = 6n Gonateiu (a,) apud-
METHKaJIBIK POTPeccHsChiH Kypaiiapl. [Iporpeccususin @, <250 mapTein
KaHAFaTTaH/IBIPAThIH MYLIEICPiHiH caHbH TabaiibiK. 61 < 250 TeHci3airin

. 2 3
wewin, n < 41 3 anambis. Jlemek, mporpeccust Mymienepinin canst 41-re

i ;
TeH. COHBIMEH, a, =641 =246, S, = w =5166.

2
Kayab6 s 5166.
2-ecen. (a,) apudMETHKANBIK NPOrPecCHsCHNAA a, = 3 kKoHe a, +
+a,=2. S -ni Taby kepek.

i +a +
Wemyi. S, = %-7.(1|+u7=u2+ubmsﬂeu(‘= “527m=l
s+ +
GonrauapIkTan, S, = g"?g”' ] 2*2*] - 7= 14 Gonazsl.

Kayabo. 14,

3-ecen. Mymenepinin KochiHaAbICh 384-Ke TeH, aifbIpbiMbl 2-Te,
Gipinmi mymeci —19-Fa TeH GonaTeiH apH(METHKAIBIK POrPECCHAHBIH
n-mi mymeci Here TeH?

Wewmyi.a =a +dn-1)popmynacs Goiibinma a, =19 +2(n —1).

Bl

Opi kapaii § = W - n opmynacein maiianansin, n-1i Taba-
38+ -

M3, 384 = M.nz—20n—384=0, n=10% /100 +384 =

=10+ 22. n€N Gonranasikran, n = 32 Gonaznsl. lemek, a,, =19 +2(32 -
—1)=43.

JKaya6 sl 43.

CYPAKTAP:
1. ApH(METHKABIK IPOrPECCHSHBIH AJIFALIKBI 7 MYIIECI KOCHIHBICHIHBIH:
a)s, = = ; ) s, = L dz(" 1) * 1 (pOpMyNanaphii KOPBITHII LIbi-
FaphIIap.

2. BapabiK ekitanGansl CaHAApABIH KOCBIHABICKIH ecenteyre ochl ¢op-
MyJanapiabiH KaiiChIChIH Naii1ananran bIHFaie?
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B oeneeni

862. Kecreae 7-11-ChiHbIN OKyLIBUIAPBIHBIH OeATEMipre TapThuly CaHbl
Typanbl JKHBIHTBIK MojiMeT kenTipinred. OnapiblH apachiHaH
Ke3/IeliCOK a/blHFaH OKyLIBIHBIH GenTemipre 8-1¢H KeM emec per
TapThULY bIKTUMAIIBIFbl KaH/Aaii?

TapTbiny canbl

5

6 7

9 10 | 11

12

OkyuibL1ap caHsl

29

43 | 71

65 | 52 | 40 | 23

11

863. I'mcrorpammana (76-cyper) cayanHa-
Mara KaTBICKaH dilenjepaid Keiineri-
HiH enmemzaepi kepcerinren. Comap-
JIbIH il HEH Ke3/efiCOK albIHFaH diien-
JiH Keilzeriniy enmemi: a) 42; 3) 56;
6) 46 Hemece 48, Hemece 50 60Ty bIHBIH
BIKTHMaJI/IBIFbl Kanaaii?

C oenzeiti

HKHLITK

76-cypem

864. Kecrele canbiMIIbLIAPABIH CaHBl MEH OJIAP/BIH JKBUIABIK Callbi-
MbI Typajsl MamiMerTep Kentipinren. Keszeiicok Tamman amabiHFaH
canbIMIIBIHBIH OipiHini Hemece exinmi GankTeri caibimel 601-1cH
650 MbIH TeHrere AeiiiH GOMTybIHBIH BIKTHMAIABIFbI KaHAail?

Canpim ostemi

CanbIMIIbLIAP CAHBI

(MBIH TEHIreMeH) Ne 1 6auk Ne 2 6ank
451-500 224 353
501-550 108 116
551-600 95 87
601-650 110 210
651-700 135 146
701-750 78 58
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M

y=x'—4,
1
Z.1r+l.

anMacThIpaiibIK:
y=-

v = x* — 4 napabonaceiHblH rpaduri MeH y =

= _;,x + 1 Ty3yinin rpadurin camaiibik. Ko-

OpAMHATANAP JKA3BIKTHIFBIHA OCBI JKYHe TeH-

cisnikTepinii oprak wemimaepin Gosm Kkep-

cereiiik (21-cyper).

>|x|- 2 g o 21-cypem

3-mpcan Y= x=1, TEHCI3iKTep Kyiie- R
X+y' <4

CIHIH wemiMaep KHUBIHBIH KOOpJHHATAIAp Ka-

3BIKTBIFBIHA KECKIHACY KepeK.

I emyi. Xyiienin Gipinmi TeHcizairi xo-

=

OpAMHATaNap Ka3bIKThIFbIHAA ¥ = [x| — 1 Tenaeyi
rpadurinin  Gapablk  HyKTelepi MeH ojaH
JKOFAaphl KaTKaH HYKTeJep JKHbIHBIH Oepei.

Exinmici — uenrpi (0; 0) Hykrecinae, paanycel
2-re TeH Gonathin JoHrenek. Ockl KHBIHIAPABIH zu-cypem
KHBUIBICYbI 22-CypeTTe KOPCEeTireH.

l-ecen. 100 m KaWbIKTBIKTBI TOFbI3BIHIIBI CBIHBIN OKYIIBICHI 7K€~
JiH GarbIThIMEH 12 ¢ KeM eMec yaKbITTa, ajl Jejre Kapebl 15 ¢ apTeik emec
yakbiTTa KYripin orTi. JKeamin KeiaaMabirsl Kauaai 601ybl MyMKin?
I e mr y i. OKYIIBIHBIH KBUTAAM/BIFBL X M/C, Al JKEIIIH KbLLIAMIBIFbI
100
——>12,

¥ M/c Gonewin. Cona, ecentin mapTsi Goiibiama | X T x>y>0

100 .5

x

GONFAH/IBIKTAH, MbIHAHBI aJaMbi3: {100 212(x+y), {25 23x+3y,

ySS—};—x. 100<15(x—y); [20<3x-3y;
Oynan s
y<x-— 6%.

KoopanHaranap KasbIKTBIFbIHA KOOpPJAMHATANAPB OCHI TEHCI3AiKTEP
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16. ApudMeTHKAIBIK HPOrpeccusiibIN
AJIFAMIKBI 71 MYIHECiHiH KOCBIH/IBICHI

TakbIpbINTHLI OKY Oapbichinaa:

* apu(METHKAIBIK NPOTPECCHAHBIH ANFALIKBI 7 MYUIECi KOCBIHABICHIHBIH
dopmymanapsin;

* popmynanapsl  GoiibiHImIa apuMETHKANBLIK MPOTPECCHAHBIH  ANFAlIKbl
N MymeciHii KOCBIHJBICBIH Tady jKOoHE Olap/bl CCenTep MbIFapyaa KO-
nany el Ginerin GomackiHaap.

(a,) apudMeTHKANBIK NPOrpeccHsChnbIN ¢, + a = a, +a, . dop-
MyJIachIH Maii1anaHbll, OHBIH AFALIKEI 7 MYLIECIHIH KOCBIHABICHL S -HiH
(opMyIachiH KOPBITHII IIbIFAPAHbIK.

S = b, et a,

exinminen, S, =a,+a,_ +..+a,+a.

1
Conpa 2§, =(a,+a)+(a,*a, )+..+(a, +a)+(a +a)=
=n(a, +a,), Gynau

_ata,
S"~*———2 n.

Slrau, apu(METHKAIBIK NPOrPeCCHsHBIH AIFALIKbl 71 MYLICCIHIH KO-
CBIH/BICHI @, MEH @, -HiH apu(METHKAIBIK OPTACH! MEH n-HiH KeGeiiTini-
CciHe TeH.

Ocsbl hopMyaHbl FTeOMETPHSIBIK Typ/e Oblnait aa, a,a

~nZn=
Kepceryre Gomazsl. S" KOCBIH/IBICHI dPKaHChIChI- [

HbIH TabaHbl 1-re, an GuikTiri Ti36ekTiH calikec
Mymiecine TeH 6onaTeiH GacnaniakTsl GpUrypaHbIH
ayaanbiHa TeH Gosazst (38-cyper).

Erep ocsl durypara cyperre KepceTinreHae
oraH TeH (urypansl Oipiktipcek, oHma Tik-

TopTOyphim  anambi3.  OHbIH  TabaHbl  n-re,
Guikriri (a, + a, )-re Tew, an ayaansi (a, + a,)n 60- 38-cypem

c §=a ta E :
aanet. Conna §, = = n weiranel. Erep ocel gopmynanare! a -Hin

opHbiHa @, + d(n — 1) Koiicak, oHaa apu)METHKAIBIK NPOTPECCHAHBIH
AIFANIKBL 7 MYIIECi KOCBIH/IbICBIHBIH Tarbl 6ip GOPMyYJIachiH anambls:
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X(::j:"' [50: | (100; | (150; | 200; | (250; | (300; | (350
100] | 150 | 2007 | 250] | 3001 | 3507 | 400]
TEHIEMEH)
Keizmerkep-
nep sa | 145 [ 310 | 128 | 79 | 46 | 15
CaHbl

859. Bip aynan TypreIHAAPBIHBIH 3Kac IIaMachl Typaibl MAmiMeTTep
apaniblK kecrese Kentipinren. Kesueficok Tanian aibiHFaH TYPFbIH-
HBIH: a) 15 xacTaH yikeH emec; 9) 81 skactan kimi emec; 6) 31-acH
60-Ka Jeiiinri xacta G0TYbIHBIH bIKTHMAIIBIFb KaHxaii?

Kace 1-15 | 16-30 | 31-45 | 46-60 | 61-75 | 76-80 | 81-95
(KBUIMCH)
HKuiniri 1154 | 1478 | 1295 | 2576 | 909 543 45

860. OkymbUTapabiH  JaibIHABIK KypChiHIa MaTeMaTHKaJlaH kasba-
m1a )KYMBICTAaH ajFaH ynaiinapel kectene kepcerinren. Keszeiicok
TaHJanN ajblHFaH OKYUIBIHBIH: a) eH Ken ynaii any; o) 20-n1an 30-ra
Jieitinri ynaii any pIKTHMasIbIFbl Kanjaii?

Ynaii canbl 5 |10 | 15]20 | 25| 30 | 35 | 40
OKyubiap caHbl 23 | 38 |89 | 97 [114| 82 | 53 | 24

861. Bip mekemesie xkannaii cypanbicka e OyiibIM1ap MapTHACBIHBIH Ca-
nackiH TeKceprenje apkaiicwiceina 500 Gyiibiv Gap Gec Tamaama
skacanabl.  Tekcepic HoTHxKeci Kecreae KearipinreH. Bapiubik
WBLIFAPBUIFAH  NAPTHAHBIH  akaybl Oap OyiibiMbibiH  (%-6cH)
BIKTHMAJI/IBIFbI KaH/1aii?

Taunama HoMipi 1 2 3 4
Axaybl bap OyiibiMaap caHbl 31 30 [ 29 | 29 | 31

36
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C deneeni
119,

120.

121.

122.

a) KaleipranapbiHbiH KaThbiHACHl k-Fa, ayjaHbl S-ke TeH 06oJaThiH
TIKTOpTOYpHITHIH Kabbipranapsin (Kene Mbicsip ecebi);

9) mepumetpi P-fa, ayaHel S-Ke TeH GONAThIH TiKOYPBHIITHI yII-
OypbIIITHIH THIIOTeHY3achiH (exenri Kpitaii ece6i) Tabbinaap.

Cyiiperkim ©3eH jKaraqayblHAarsl €Ki aiiakTeiH apackiHa (6apbin
KaiiTyra) 8 car 40 MuH jKyMcaiiabl. MEHIIKTI KBUIIaMIBIFBI O1aH
2 ece apThIK KaTep COHMail xoiFa cyiipeTkilike Kaparanaa 4 car
40 mun kem skymcaiiasl. CyipeTkilmTiH MEHIIIKTI JKbULIAMIBIFbI
©3CH aFbICHIHBIH JKBUIIAMIBIFbIHAH HElLlIE €ce apThIK?

a) Exi nene kaiiceibip menGep GoiibiMeH apTypii GareiTTa KO3Fa-
na oThIpbIN, ap6ip 6 cexyun caiibin kesaeceni. Con menbep Goiibi-
MEH COHJai KbULIaMIbIKNEH Gip GareITTa KO3Fana OTBIPbIN, Ojap
ap6ip 30 cexynn caiibin ke3jeceni. JKbli1am/IbIFbl YIKEH JA€HE OChI
KalIbIKTBIKTbI HEIIE CeKyH/Ta oTei?

2) Exi aBToMOOmIB aifHanMa skoaMeH Oip GarbITTa TYPaKThl XKbLI-
JIaMIBIKIICH KO3Fajla OThIPBIN, 3 caraT caiibin 6ip-GipiHiH kKaHbIHAH
oreai. Conjaii KblUIIaMIBIKIEH OPTYpIi GarbiTTa XKYpreuae onap
ap 20 mMuHYyT caiibib ke3aecesi. OCkl KOJIBI AP aBTOMOOHIb KaHIIa
yaKbITTa Kypin erexi?

a) Exi maman Gipirin yMbic icTereHje TancelpMaHbl 5 KyHie
opeingaiinel. Erep omapabin Gipeyi exi ece jkbligam, an eKiuumi-
ci eki ece Gasy »KymbiC icTeiiTiH Goica, OHIA COJN TAaNCHIPMAaHb
4 kyuze opeinaran 6omap exi. Bipinui Maman jKanFei3 03i 6apabik
TanchipMaHbl Hemle Kynjae opbinaap exi? o) Exi maman Gipre
JKyMbIC icTern, Gip Tanceipmansl 3,6 caraTta opsiHaan oitipai. Erep
onap/eiH Oipeyi eKiHlli MaMaHHBIH TanChIPMaHbl XKEKe OPbIHIAYFa

1 % i
3 -JICH YaKkbIT )KYMBIC ICTECE, COJAAH COH

ekinmi Maman GipiHIII MaMaHHBIH TAarnChIPMaHbl JKEKE OPbIHAAyFa

KYMCAHTBIH YaKbITbIHBIH

% 1 % "
KYMCAHTBIH YaKbITBIHBIH 5 -/ICH YaKbIT KYMBIC icTece, OHAA Gapibik
13 o sy .
TAICHIPMAHBIH o Gouiri opeinasran Gonap ezi. Ockbl TanceIpMaHbl

9p MamaH XKeKe 031 Hellle caraTTa opbiHan Gitipep eni?






main-38.jpg
B oenzeni
111,

112

113.

114.

116.

117.

118,

a) Aynaubl 80 cm-re, an JAMaroHalbAaphiHBIH KarTbiHachl 0,8-re
TeH GonaThlH POMOTBIH KabbIpracelH; 2) mepuMerpi 2 am-re, an
JIHAarOHaJIBAAPbIHBIH KAThIHACK 3 : 4 GonaTbiH POMOTHIH aydaHbIH
TabbIHAAp.

I'unoteny3sacel 13 cMm-re, an iluTell ChI3bUIFAH WICHOCPiHIH pammy-
Cbl 2 cM-re TeH 0O0NaThIH TIKOYPBIITHI YIIOYPHIMITHIH KATETTEPiH
TabbIHAAp.

Eki KyOTBIH KbIpmapbi Y3bIHABIKTAPBIHBIH aHbIPBIMBI 3 JM-TE,
a1 onapAblH  KejeMiaepiHiH aiibipeiMbl 117 am’-re TeH. Ocbl
KyOTap/ibiH KaObIpFanapbiHbIH Y3bIHAIKTAPbIH TaObIH/IAP.
ApakambiKTeirsl 40 kM Gomatein A sxoHe B mymkTTepinen 6ip
Mmesringe Oip-Gipine Kapama-kapchl OarbITTa €Ki KOJIK IIBIFBII,
TYPAKThl JKbUIAAMABIKICH JKYPil OTHIpAbL. 12 MHHYTTaH COH
OJIapAbIH apaKawbIKThiFl 12 kM Gosmasl. Erep omapasii Gipeyi
B nyskTiHe eKiHUICIHIH A MyHKTiHE JKCTKEH yaKbIThiHaH 10 MHHYT-
Ka epre KenreH 601ca, KOMKTEP/IiH KbUIIaMIBIKTapbIH TaObIHAAD.
x r1y3 6en y r cynan typathin 20 %-abiK Ty3 epitinzici Gepinren.
Erep oran 200 r cy Kocca, OHa OHbIH KOHLeHTpauuschl 10 %-ra
asaszel. bactanke! epitiniie KaHia Ty3 jkoHe Kanua cy 6onran?

Erep exitanGanbl CaHHBIH UM(PIAPBIHBIH KOCBIH/IBICBIHA OJ1ap/IBIH
kebeiirinicinin kBaapat TyOipin Kocca, 14 meiransl. Erep ae ockl
KOCBIH/IbIIaH KepceTinred TyGipai asaiitca, onma 6 meiraael. On
KaH/aii can? bapibik MyMKiH GonaThiH XKaraaiinap/sl 3epTTeHIep.

Aynaubi 184/3 cmre Ten Gonarhin TIKOYPBIITHl YIIOYPBILITHIH
THITOTECHY3aChIHA TYCIpiireH GHIKTIK 3/3 cm-re Ten. Erep ym6y-
PHILTHLIH nepumeTpi 6(3 + J/3) oM Gorca, ombiK KaTeTTepin
TabbIHIap.

a) Paamychl 4,/5 -xe Ten xome (-12; —4), (4: -4) nykrenepinen
OTETIH; ) paHyChl Zﬁ—xe TeH xkoHe (—3;—1), (1; 1) HykTenepinen
oTeTin meHdep UeHTPiHiH KOOpHHaTanapbiH TabbiHIap.
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789.

790.

791.

792.

793.
794.

795.

796.
797.

798.

= 2 . 3 B
a)sinx = 72 9) cosx = ;*: 6) sinx =— -5 B) cos x = —1 Tenairi
akukat Gonareinnait x€[0; 47] monznepin TabbiHAAD.

Tene-TenaikTi Jonenuexaep:

sin x + cos(—x) cos x = sin(—x) 3
a) =Cos X; 2) =sinx.
1—tg(=x) 1—ctg(—x)
Kaunaii can Gapisik y = sin x, y = cos x, y = tg x, y = ctg X TpH-

TOHOMETPHSIBIK ()YHKIHATAPBIHBIH TEPHO/bI G0Mab1?

sin a = a, cos a = b Gouca: a) sin(a + 2x) + cos(2x — a); 3) cos(a +
+ 4x) + sin(4z — a); 6) tg(z + a) + tg(a — n); B) ctg(2w — a) + ctg(—x —
— @) KOCBIH/IBICBIH @ MCH b apKbILIIbl ©DHEKTEHEP.

137 197" 177 -57’

Ecenrenjep: a) sin 6 19)cos— 1 0)tg 1 B) ctg
T causl Gepinren cbym(umm,m nepuo/bl G0NaThIHBIH usnenﬂe}mep:
a)y=sin 2x, T=-5m; 6) y=sin3x, T=4x;
s)v=cos , T=-12m; a)>\r=c054x‘r=_7z""
Kenripy (opmynanapein naiianansiin, ©pHEKTI bIKIIaMIAHIAP:

i z . i — 3%
a) sm(lr—a)+cos(7—u). 6) cos(rx~1t)—sm(a 2 )
a) lg(n+(1)+ctg( +a) B) sin(32l+(1) cos(w + a).

. T .

Erep sm(.\' = 7) +sinZ- 2 = sm(x + = ) 6osca, sin x-Ti TaGbHIap.
Tene-TenaikTi Jonenaexaep:
a) sin@—cos f _ sin f—cosa )f—ZSInB 1+ 2cos B

sinf+cosa sina+cosf’ 2cosf—1 zs,n/j+/_
OpPHEKTIH MOHIH Ta6bmnap'

. 1Tr 177 .
a) sin 60 COS 5 — 20 + cos 60 sin 20 3

r Tz,

::)coslU cos 5 + sin 0 sin 20°

v 1399 17% 1397 . 177 .
6) sin 90 0845 —COs gt sinT

87T 0297 87 in 297

B) cosyy 5 cosgy —siny o sinTgam.

220
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Honenpgeyi.

1) n = 1 6onransa, TeHAIK akuKaT, cebebi 1 = 12,

2) n =k 6onranna, 1 + 3 + ... + (2k — 1) = k* Tenairi akukat 6onaast
Jen 6osKaiMBbI3.

3)n=k+16omrauna, 1 +3+ ... +2k-1)+ Q2+ 1)-1)=(k+ 1)
TEHJIIriHiH aKMKaT OOMATBIHBIH JoJIeTIeHMI3.

WbiebiMen e, 1 +3+ ...+ k- D)+ G+ 1) - 1) =K +2k+1)-1=
=(k+1).

Jemexk, GacTanksl TeHIIK Ke3 KeareH n€N yuriH akukar 6omajbl.

1 -mbicaun Kes kenren n€N, g # 1 Gonranna,
1-q
I-q

1+g+@+g+..+q'=

TEHJIIriHiH aKMKaT GONaThIHBIH J0JIeNIIey KepeK.
HMonenneyi.
1) n= 1 Gonranza, TEHiK aKHKaT.
2) n=kGonrauga, 1 +q+¢g*+ ...+ ¢ ' =
J1aasl aen GDIDKaﬁblK,
3)n=k+1 Gonrauma, 1l +g+¢g*+..+¢" ' +q-=

TeHJLri akukat 60-
9

TEHJIriHIH
aKMKaT GOMATBIHBIH JIoJIeNIeHiK.

HIbiHbIMEH ae, 60ﬂ)l(aMﬂbl CCKEPE OTBIPbII, MbIHAHBI aJ1aMbI3!
1=gt
1 —(:] g 1—¢q I—q
JHemexk, GacTankel TEHJIK Ke3 KeireH n€N, ¢ # 1 yurin akukat 6omaasl.
2 -wmubicain Kes kenren n€N yurin 4"+ 2 epHeridi MoHi 3-ke 6oi-

- 1-g'+q'—g*" r 1—g**!

l+g+g+..+qg" ' +g=

HETiHIH 1onesiey Kepek.
Honenpneyi.
1) n=1 Gonrauna, yiirapsiM akukar, ce6e6i 4' + 2 epueri 3-ke Goninesni.
2) n =k Gonranpa, 4* + 2 epHeri 3-ke Genineai aen Goskam kacaiibik.
3)n=k+ 1 Gonrauga, 4! + 2 epuerinin 3-ke GeniHeTiHiH KonEN-
neitik.
IlIbinpiven ae, 47 ' +2=4 -4+ 2=(1 +3)4 +2 = (4 +2) + 3 - 4~
By epuek 3-ke Gosinesi, ce6ebi OHbIH 9pOip KOCHUIFBILIBI 3-Ke Gotinesi.
Jlemex, ke3 kenred n€N Gonranjia, 4" + 2 epueri 3-ke Geoninesi.
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a _ 1 _sine
806. Erep: a) tg 5 = g 6Gonca, o —)
tg @ +sin @ .
%; 6) sin a + cos @ = m Gouca,
tga —sina
TabbIHAap.
807. a) sin 75° + sin 15° > 1; 3) cos 15° — cos 45° < 0 TeHci3airi akukat
na?
808. 4sin 40° cos 10° = 1 + 2cos 40° Tenairi akukar ma?
809. 1g(a % 45) = tg(a = %) = 2tg 20 Tene-TeHAIriH AdMeIeHAeD.
810. KebeiiTinai Typinae KepceTiHaep: a) sin x + cos x; 9) sinx — cos x.
811. Tene-TenaikTi AaMCIACHACD:
a) 4sin*2a cos 2a = cos 2a — cos 6a; 6) M — LSO _ goos 2a;
sin“a cos"a
.3 =i e " sin2¢ _cosa _. @
9) 8sin*a cos & = 2sin 2a — sin 4a;  B) Tz Theosa tg 2
812. TenaikTiH aKMKAT eKEHiH Ja/Ie//ICHAC:
a) cos®5 + cos’l — cos 6 cos 4 = 1; 9) cos?3 — cos’2 + sin 5 sin 1 = 0.
813. Kaiicbichl yaken: (sin 165° — sin 75°) cos 15° nemece (cos 15° —
— cos 75°)sin 165°?
814. Erep cos a = % 6oica, cos 7a cos 4a — cos 8a cos 3o opHeriHin
MOHIH TabbIHAp.
B oeneeni

815. Kasakcranubln  Oapnanran — My-
Haiinbl ayaanmapbl oHbiH 2784.9
MBIH KB. KM-Te€ TEH JKaIlbl
ay[aHBIHBIH  KaHIIAa  naiibi3biHa
TeH OGozca, 0,347(2)r Gypbiiist
Jla COHIIA Tpajycka TeH Gonajsl.

Kasakemannoiy smynatiio BapnaHraH ayaanabl (MBIH KB. KM-

ayoanoapbviibvliy oij MeH) Tabbinap.

Manevicmay myéeei
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14. MaremMaTHKAJIbIK HHYKIHs dxici

TakbIpbLINTEI OKY GapbIChIHA:

* MAaTEMATHKAJIBIK HHAYKIHAHBIH AaKCHOMACBIH MAaTEMATHKAIBIK HHIYKIHA
anicinin Monin G6inerin Gonacwiap:

* MATEMATHKANBIK MHAYKLHA OMiCiH Teme-TeHIiKTEp MeH TeHCi3mikTepai
nanengeyre, GopMynanapabl KOPLITIN IIBLIFAPYFa KIHE €CENTEp WIbIFApy1a
KOJIIaHy 16l yiipeneciep.

Cenziep Ke3 KeiareH Oactankel 7 Tak caHmapbl ymin 1 + 3 + ... +
+ (2n — 1) = n® TeHAiriHiH OpbIHAANATEIHBIH OaiikaraH GomapchiHaap.
Meicanbi: 1 =135 14+3=2%1+34+5=3%1+3+5+7=42

Kepcerinren Tenaik ke3 kearen n€N yulin akukat GonaThiH mIbIFap.
My#bl Hatypan canaapiabl Giprinjen »asza OTBIPBIN JdJCNACY MYMKiH
emec. Kanua canpl TekcepreHimizoen, ojau keiiin ae canaap 6ap 6oma-
111, ce0ebi N KHUBIHBI HIEKCI3.

Ke3 kesiren n€ N yuiin akukat G0IaThiH TYKBIPBIMIBI JIJICIICY YlIiH
MaTeMaTHKa/a KeJleci akcHoMa maiiJaaHbLUIa/bl.

Erep TykpipbiM 7 = 1 ymiin akukat 6oica, n = k ymin TyKbIpbIM
AKHMKAT 00J1a/1b1 Jered 60/KaMHaH, OHBIH 7 = k + 1 ymiin Je aknkar
00/1aTBIHBI IBIKCA, OHAA OYJ TYKBIPBIM Ke3 Kearen nEN ymin ae
akuKAaT 6013161, TYIKBIPBLIM/IBI OChI aKCHOMA HETi3iHe Janeniey Taciii
MaTeMaTHKAJIBLIK HHAYKIHS d]1ici fen atanajibl.

MaremMaTHKaIBIK HHAYKIHS d1iciMeH Jonenaey Obltail opbiHaanaisl:

1) n =1 ywin myscoipsimusiy agugam 601amsiHbIH AHBIKMATObL.

2) n =k ywin ocor mysucolpoi;m akugam 601advi 0en Goaxcam icacail-
Obl.

3) n =k ywin myscolpblMHbly AKUKAM €KEHIH eCKepe OmbIpbin, OHblH

n=k+ 1 ywin de akugam Gonamoinoin 021€10€u0i.

4) Tyscoipoin kes keneen nEN ywtin agugam o0ezen KopoulnvlHObL HCd-
canraowl.

1+3+ ...+ (2n — 1) = n* Tenairinin ke3 kearew nE€N yIIiH aKuKaT
GonaThiHbIH Ada€CHIK.

100
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799.
800.

801.

802.

803.

804.

805.

Erep tg( + 11) = -2 Gorca, tg a-Hbl TaOBIHAAP.
Erep tg a = 3,1tg f =2, a men f — cyitip Oypbimrap Goica,
atp== . GonaThiHbIH Jonenjenaep.

Erep: a) ctg o =3, a1 mupekTin Gypeimbl Goinca, sin a men

tg 20-Hbl; 9) sin a = —é. o 11T mupexTin Oypoimbr 6osca, tg o MeH
cos 2a-Hbl; 6) cos & = Ii

sin 2a-ubl; B) tg a = -2, a IV mupexTid Gypsiubl Goica, cos o MeH
cos 2a-Hbl TaOBIHIAP.

, o IV mupekTin 6ypsimbl Gosca, ctg a MeH

©OpHEKTI bIKIIAMIaHapP:
a) 2sin 24° sin 66°; 6) sin’18° — sin?72°;
9) sin 15° sin 75°; B) (1 —1g*20°) : tg 20°.

OpHEKTI bIKIIAMIaH1apP:

r) (clg% —itge (3 ) sin a;

2 & 2, a O e Y S EN‘a
6) cos’a — 4sin 5 cost r)( ctg -sin” 2>4(sm 5 T cos Z)A

Cyitip 6ypeiuTapsl a xkoHe f GonarbiH TIKOYPBILTH yIIOYpbIIITa

—cos 2a
2a
Tene-TenaiKTi Janennenaep:
a) 2sin(45° + a) sin(45° — a) = cos 2a;
: Vi
5) sm(i() a) =cos(40“+%):
4sm<2() + I)sm(ﬂ) =

cos
=1tg a — tg f GonaTelHbIH 1dNCIACHACD.

2sina — sin2a >
0) o =tg*
2sin @ + sin 2

w(§+a)
B)4=sin2a4
w (5 +a)+1
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TYPATBIH KHBIHBL €Ki TOCIIMEH, P, = 2, Yl 2ICMEHTTEH TYPaThIH KHbIH-

Bl aNITHI TICIIMEH peTke Kenripyre Gomaasl, P, =3 -2 - 1 = 6. Kanmsl,
P, =1-2-3- ... -n. (Bynkebeiirinai ymin apuaiist 6enriney n! («n dax-
TOPHAI» JIeN OKbiIa/Ibl) KaOblIIaHFaH. )

IIbiHbiMeH e, SaeMeHTTepai GipTinaen TaHaan anFaHia koHe omap-
abl Genrini Gip perneH n OpbIHFA OpHANACThIPFaHAa, OipiHIIL OpbIHFa
N DIEMEHTTIH Ke3 KeJIreHiH perneH Koiora Oomaael. BipinHmi opsiaFa
KOifFaHHAH KeifiH, eKiHIli OpBIHFa KasFaH # — 1 2eMeHTTi Kolora 60aibl.
Bipinmi xoHe eKiHIIi OpbIHAApPFa KOHFAHHAH KCHliH YIITHII OPbIHFA KAIFaH
n — 2 2AeMEHTTi KOIoFa Gonazbl, Tarkl oM CHAKTBL. EH COHbIHIA KanFaH
6ip opbIHFa COHFBI 2JIEMEHTTI KosiMbI3. CoHla kebeiiTy epexeci GoifbiHIIa
GapubIK 7 OpbIHFa dnementTepai n - (n — 1) - (n —2)
Kkotora Gonaaer. Consimen, P, = n!

2 - 1 Tacinmen

Marematukaga 0! = 1 jen ecenrtey KabbliJaHFaHBIH aiiTa KeTelik.
MyHnaii aHpIKTaMaHbIH JKOHI Gap ekeHin Obutaii Tycingipyre Gomajbl.
Bapabik n > 2 ymin n! = (n — 1)! - n 6omamsr. Erep 6yn tenaik n = 1
GoJFaH/Ia 1a OPBIH/IAICHIH 1eceK, oHta 1 = 0! mwbrras!.

2-ecemn «AIropuT™M» Ce3iHiH OapibIK opinTepiHeH jKacaaraH aj-
MAacTBIPYJIap CaHbIH Taly Kepek.

I e myi. Byn cesae 8 apin Gap, onapabiH apackiHjia KalTalaHaThIH-
napbl koK. [3aeninai anmacteipynap caubt P=8-7-6-5-4-3-2-1=
=40 320.

Kayab6 s 40 320.

3-ecen. 5-xe ecenik GonarbiHail KoHE opKaiichIChIHIa KaiiTalaHa-
ThiH uHdpiapsl Gonmaiiteinaaii erin 1, 2, 3, 4, 5, 6 canjapsiHan KaHma
anThiTaHGANBI caH KypacTeipyra 6omas?

IMemyi Ecenrtin maprbiHaH OHJAH CaHJApAbIH APKAHCHICHIHBIH
coHbiHaa 5 uudpsl TypaThinbl weFaasl. 1, 2, 3, 4, 6 uudpnapein Kanran
Gec opbIHFa Ke3 KeJIreH PeTiieH opHanacTeipyra 6omazsl. Jemek, i3genin-
nicanP;=5-4-3-2-1=120.

Kayabe. 120.

4-ecen. 0, 1, 2, 3 undpnapeinan KaiitanaHatsin HUQpPIAPLI KOK
KaHIa TopTTanbanbl can KypacTeipyra 6oajibi?
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. Kaiitanan6aiiTeld ajiMacTbipyiap

TakbIpLINTEI OKY GapbichbiHaa:

* KaiiTananGalThiH  ATIMACTBIPYAbIH, CAaHHBIH (DAKTOPHAIBIHBIH AHBIKTa-
MachIH;

* 71 ANMEMEHTTEH ATBIHFAH ATMACTBIPYIAp CAHBIHBIH (JOPMYIaChIH;

* KOMOMHATOPHKANIBIK €CENTEP/i WILIFAPYFa aIMACTBIPYIap CaHbIHbIH (Op-
MyIachiH KoJIany sl Ginetin Gonacsiap.

I -ecemn. Apacwinna Gipaeii ecivaep KOK 5 OKyIIBIHBIH eCiMACPiHiH
TiziMiH JxacayabIH Kaua Tacini ap?

Il ewmyi. bipinmi opsira Gec OKymIBIHBIH Ke3 KeareH GipeyiHin
ecimin, exinulire Kanran TepTeyinin GipiHin, ymiHulire Kanran ymeyisin
Gipinin, TepriHmire Kanram exeyiHin Oipinin jkoHe Oecimmlire Kamrax
Gipeyinin ecimin Kotora Gonaael. Kebeiity epexeci Goiibinima 6ynaii Tizim
skacay Tocinaepinin 6apibik canbi 5+ 4 -3 -2 - 1 Gonmamml.

Kayab6 s 120 Tocin.

Byn ecentin memyi 5 OKyumIbiIaH TYpaThiH KHbIH iminae Gearini 6ip
TOPTiN OPHATYFa KOHE OJNAP/bl AJIMACTBIPY HYCKAChIHBIH CaHblH Tabyra
GaiinaupICThL. DIEMEHTTEPiHIH OpHaTacy TOPTiOi OPHATBUIFAH KUBIH pem-
mejieen dicubli 1CT atanajibl. PeTTenren KUbIHAAPABIH MbICANIbI PETiH/IC:
Ke3 KeJITeH TUILIH aMinbuiH, ChIHbIN OKYIIBLIAPBIHBIH Ti3iMiH, 7 HATYpan
canjap Ti3beriHeH TYpPaThIH XKHBIH/IbI KAPACThIpyFa Honab.

Bepineen dicuvtinbly 6apivik snemenmmepinen mypamoin Jdcane apa-
aapelnoa Gipoeti JcoK apmypii pemmenzen ACUbHOAp Gepineer HeublH
onemenmmepiniy Kaumaianoaimoln aIMacmuipyaapsr oen amaiaobsl.
7 DNIEMEHTTEH JKACAIFaH aaMacTeipyiap caubin P jen Gearineiini
(dbpauuysusin  permutation co3inin OipiHmI opmiMeH, «aJIMacThIpy»
nerenai 6inaipesai).

N HICMEHTTEH JKACANFaH ajMacThIpy/ap CaHbIHBIH (HOPMyYJIAChiH
KOPBITBITI IbIFAPaiibIK.

Bip 25eMeHTTeH TypaThiH KHbIH/BI Gip Typ/e FaHa peTke Keiripyre
Gonaasl, Gyn snement Gipinwi Gonaaet, sruu P\ = 1. Exi snementren
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il 9! 81—=-7
0) crar® g -

21-41°
225. JKubiHHBIH GapibIK 1EMCHTTEpiH aaMacTeipy caubl: a) 120-man;
2) 1000-1an apTeIK GoMaca, KHBIHIA KaHIIA d1eMeHT 6ap 6onan?

224. Ecentenzep: a) % ?)

226. Erep exi KOMaHIaHbIH CLIKAiChICK TCH ymaii xuHaMaiiTeiH Gosica,
7 KOMaH/a TYyPHHP KECTECiH/E KaHIIIa TOCIIMEH OPHAIACybl MyMKiH?

227. 3,5,7,8,9 undpnapeinan kanma 6ectanbanbl XKyI caH KypacTbipyFa
Gonanel?

B oenzeni

228. Teuaeyai wewinaep: a) }}Z =
4

229. 0, 3, 5, 7, 9 undpnapsinan Gecke ecenik GonaThIH KaHIIa GecTaH-
Gasbl caH KypacTsipy¥Fa 6omnazsl?

230. x + y = n TeHIeyiHIH KaHIIAa HATypaj caH memimaepi 601aTbiHbIH
3epTTeH/Iep, MyH1aFbl nEN.

231. Mexrten kouueprinae Ajuuaii, Baiitac, Bepa, I'ynnen, [lapxan
onep kopcernekmi ei. Erep caxnara: a) baiitac Aaunaiinan Oypbin
wbIKnaiThikl; 9) [ynaen lapxannan keiin 6ipaeH mbiFaThiHb! Gei-
rizi Gosica, onap/bIH caxHara WIBIFY Ti3iMiH Helle TaCiIMeH KypyFa
Gonanw?

232. Kopanra niminzaepi 6ipaeit 7 Typai Tycti xoue 5 skaii KapbiHaan
6ap. KopanTau kapamaii apacbinjia 2-J1eH KeM eMec TypJli TYCTi koHe
1-1en kem emec Kai KapeiHjaul Goaysl YIIiH 01aH €H a3 JereHie
Hellle KapbiHAALll JIbII HIBIFY KEPEK CKEHIH 3epTTeHEp.

C oeneeiti

233. Kanpnaii na 6ip ymranbansl canubi kBaapathi Gonatein 0, 1 kone
yu eximik uudprapeiMen xkasbiiran 6ectanbansl can 601a Ma, COHbL
3epTTeHIep.

234. Kes kenren 4n* + 1, Mmynzarel n€N, Typinzeri caHHbiH TeK n = |
Gosranja rana yaii can 60J1aThIHBIH 1dnen/1eHIep (HeMmic MaTemMaTuri
X. Fonpadaxtein (1690-1764) ecebi).
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Mlemyi Erep 0-ain opubiHga Gacka uudp OGonramma, Gapibik
Teprranbansl can P =43 -2 -1 =24 Gonap exi. 0 undpsbi Gipinmi opsn-
la Typa aIMalTBIHABIKTaH, GepiireH uH(prapMeH sKa3bulFaH Gapibik
TeprTanbansl can P, — P, =24 — 6 = 18 Gonazpl.

Kayabeon 18,

5-ecemn. Erep KublH 2MeMEHTTEpiH anMacThipy canbl 5040-Tan kem
Bosnca, GapibIK IEeMEHTTEpI dPTYpIi GOXAThIH JKHBIHAA CH KOl JereHIe
KaHIa snemeHT 6ap Gonans?

I e w y i. Ecentin wapTst GoiibiHma, 1 -2 -3 - ... - n < 5040 TeHci3ai-
Ti OPBIHANATEIH N-HiH eH YIKeH MoHiH Taly kepek. 1-2-3-4-5-6-7=
= 5040 GonranabiKTaH, Oy TEHCI3AIK aKMKAT GOJNATBIH n-HIH CH YJIKCH
MaHi 6-ra TeH Gonabl.

KayabeoLb.

CYPAKTAP.

1. AMacThipy yFHIMBIHBIH aHBIKTaAMAchiH Gepitep.

2. Cannbid GaKTOpHAJIBI JICT HeHi aiiTajin?

3. n oneMENTTEeH KypajiFaH KaiTananbaiiTeii aIMacThIpyIbiH CaHbIH KaHaail
thopmynamen Tabanbi?

4.P =n-P, A GonaTeiHbH Ad7€NAEHAED.
JKATTBITY.IAP.
A oenzeiti

218. Yur TycTi MaTaHbl NaiifanaHblin, yil KeJJACHEH Kojarkl 6ap KaHia
yiI TYCTi opTYpai *Kaay sxkacayra Gomasi?

219. BipiHui ChIHBIN YIIiH OPTYPIIi TOPT MoHHEH Bip KyHre cabak KecTeciH
KaHIIa TOCUIMEeH KypyFa 6onamast?

220. a) «TeHi3»; 2) «KkaHOBIP» CO3IHIH GapIIbIK IPINTEPiHEH JKacaIFaH ax-
MAacTBIpyap caHblH TaObIHIAP.

221. 9 okywbLIaH TYpaThIH Ti3iMIi KaHIIa TociaMeH Kypyra Gomajbi?
Ounjaii Tizimai oneTTe Kauaii xacaiiib?

222. ¥Y3biH OpbiH/BIKKA |1 aaMibl KaHIIa TOCIMEH OThIPFbI3yFa Go1a/1b1?

223. Toiibizna 14 Baroun 6ap. 14 xoncepiktin Gipeyin op Baronra Kauua
Tacinmen Geayre 6omansi?
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n — (k — 1) Tacinmen, sFHu n — k + 1 TociiMeH Tarman amyra Gomnaisl.

Comnpa kebeiity epexeci Goiiinma Ay =n-(n—1)- ... - (n—k+1). Byn
(dopmynanbl Obinaii Typaenaipyre 6oab:

qh= n(n=1)-.—k+1)-la—k)-la—k—1)-..-2-1 = n!

. (n—k)! (n=k)1"
1
Conbiven, A4 = "
(n—kK) 5
n = k Gonranna MbIHaHBI anambls: 4 = 8*, =n!, arun A, = B

2-ecen. Kypambinaa KaiitanaHaTei LH(pbl KOK OpTYpii TepT-
TaHOaIbl KAHIIA CaH KypacTeipyFa Gomas?

[T e myi. 10 snementren 4-yin Tanaan any/abiH 9pTYpIli TociAepinin
canbl Aj. Can 0 uudpsinan GacTanMmailThIHABIKTAH, i3AeiinAi cau
Aly—A43=10-9-8-7-9-8-7=9-8-7- (10— 1) = 4536 Gomamsl.

Kayab b 4536.

3-ecem. Yur Typai KeI3MeTKe YMiTKepiepain OipHeieyinen 6apibik
MYMKiH GOnaThiH HycKanap KapacTeipsurisl. Onapasie canbl 120-ra TeH
Gosbin mbIKThE. OChl KbI3METTEpre KaHia ymitkep 6osiran?

W e myi.Ecentin maptel Goiibuiia A, = 120, saruun - (n—1)(n—2) =
= 120. by Teraeyain Hatypan canMeH Oip FaHa wemimi 6ap, n = 6, cebe-
6i Tex Ti3BexTec yu HaTypan caHHbIH koGeiTinaici 4 - 5 - 6 = 120 Gonazbl.

Kayaber6.

CYPAKTAP.

1.7 3NeMEHTTI KHUbIHHAH Kk 2JEMEHTTEH ajiblHFaH KalitananGaiitein opHa-
JIACTBIPYJIAp YFBIMBIHBIH aHBIKTAMaChIH Gepitutep.

2. n anemenTTeH k-1aH albIHFAH OPHANACTHIPY/Iap CaHbIH KaHzaail popmyna-
Men Tabyra Gonazs?

'
3.4, = (—'II«T (opmysackin naittanansin: a) 4, = 1;3) 4, = n; 6) A = P,
n-=KkJ):

GonarbHbIH A2 ACHAE.
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15. ApudmeTHKaIBIK Nporpeccus
JKIHE OHbIH KacHeTTepi

TakpIpBINTHI OKY HapbIchIHIA:

* apH()METHKAIBIK IIPOrPECCHAHBIH AHBIKTAMACHIH, n-11i Myuiecinin Gopmy-
JIachl MEH CHIATTAMANBIK KacHeTin Ginetin Gomacsiyiap;

* canap Tizberinin apacsinan apuQMETHKATBIK TPOrPECCHAHBI AKBIPATYIbI
yiipenetin Gonaceiaap;

* apudMETHKAIIBIK TPOTPECCHSAHBIH KACHETIH eCenTep WbIFapyaa KolaaHy bl
Ginerin Gonacwinaap.

1 -ecemn. Jemanyms ayiicendiae kynre 10 MHHYT KbI3ABIPbIHYFa, all
anTaHblH 9pOip Keseci KyHepi 5 MHHYTKa apThIK KbI3bIpbiHyFa Gen Oy-
Jbl. ATITaHBIH 9P KYHI 0J1 KYHI'e Hellle MUHYT KbI3/IbIpbIHAThIH Gomaani?

Ecentin cyparbiHa kayan Oepy YIIiH KbI3AbIPHIHY ~MHHYTbI
Y3aKThIFbIHBIH Ti30erin Kypaiibik: 10; 155 20; 25; 30; 35; 40. By Tiz6extin
ap0ip mymreci exiHmricinen GacTan amabIHFBI MYIICCiHE 5 CaHbIH KOCy
ApKBUIbI AJIbIHFaH.

2 - ecen. Mereoposior Haypbi3 aifbiHbIH Oip anTaChIHBIH 9P KYHiHET]
aya TeMIepaTypackiHbIH 03repicin Gakpitan, Gipinmi kyni oubin 5 °C-ka
TeH GonFanbIH, a1 opbip Keseci KyH/Aepi ajl/IbIHFbl KYHMEH CallbICThIpFaHIa
1 °C-ka TemMenien oThipranbiH Gaiikaael. Ochl KyH/epi aya TeMrepatypa-
chl Kau1ait Gonran?

AnTtaHpiH 9p KyHiHJeri aya TemmepaTypackl MoHAepiHiH TisGerin
skasaiibik: 5 °C; 4 °C; 3 °C; 2 °C; 1 °C; 0 °C; —1 °C. By TisGekrin apbip
Myeci exinmicinen GacTan ajjibIHFbI Myliecine —1 caHbiH KOCY apKbLIbl
aJlbIHFaH.

Ocbl ecenTepie KapacThlpbuiFaH Tiz0ekTep apH(pMETHKAIbIK IPoO-
rpeccusnap jen aranaael. «IIporpeccusy ce3i NaTbIHHBIH «pProgressioy»
CO3iHEH MIBIKKAH, OJ1 «ajiFa KO3Faly» JercHii oiaaipesai.

Exinmi mymecinen 6acran apoip mymeci aqabinFbl Myniecine
TYPakThl Gip canabl KOCKAHAA WLIFATBHIH canaap Tizberi apud-
METHKAABIK Nporpeccusi jen artanajbl. ApH(METHKAIBIK MpPO-
rpeccusiHbiH (n + 1)-mi Mymeci MeH n-mi MyMIECiHIH aifBIPBIMBI
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31. BIKTHMAAABIKTAP TEOPUSICHIHBIH Herisri
yFbIMAapbl. BIKTHMAIIBIKTBIH KIACCHKAJIBIK
AHBIKTAMACHI

TakbIpbINTHI OKY Dapbichina:

* Ke3/1eiiCOK OKHMFa, aKMKAT OKHFA, MYMKiH €MEC OKHFA, TeH MYMKIHIIKTi
JKOHE Kapama-Kapchl OKHFamap, yiinecimMcis oknranap, Konaiiiibl HaTHKENED
YFBIMIAphIH GineTin GonackiHIap KaHe akKbIpaTy bl yiipenecinep:

* BIKTHMAJ/IBIKTBIH KAACCHKAMBIK aHBIKTAMAChIH Ginerin Gorackinaap;

* BIKTHMJJIBIKTBIH  KTACCHKANBIK ~ aHBIKTAMachiH  Maiifanana  OTIPbIT,
OKHMFaHBIH bIKTHMAJIILIFBIH Taba anaThin Gonackiaap.

7*8-CLIHH|’IT3P}.IBFL] CTaTHCTHKA BHCMCHTTCpiH OKbIFaH/1a ceHjaep 60-
JIBITT KETKEH dPTYPIi OKMFanapibl KapacTbipran GonareiHcbiaap. Ewai
6i3 opbiHzANybl Ja, OpbIHAAAMAYbl Ja MYMKIH Ke30eiicoK OKHMFamapabl
aepncﬁTiH Gonamsiz, MlalCaJIlzl, HbICAHAHBI KO3/CM aTKaHJAa OFaH OKTbIH
THIOL ae, THMEyi ae MYMKiH. THBIH/BI TAKTBIPFaH/1a HC CHTEHGB JKarbl, HC
CaH KaFbl TYCYl MYMKiH.

MiHzaerTi Typse OpBIHIANATEIH OKHFA aKuKam OKHFA JICTI aTaiajibl.
Miicansl, JKepaeri ¢y KyibUIran cTaka/bl TOHKEpCe, Cy TOriiei.

OpbIHAQIMANTBIH OKHFA MYMKIH eMec OKHFa jien atanaibl. Mbicassl,
HbIcaHaHbl Ko3jen Oip peT aTkaHJa, OFaH OKThIH €Ki PeT THIOi MyMKiH
emec.

Bip me3rinje opeiHaaIMaiiThiH OKHFA yilieciyMei3 OKHFA JIeT aTajiajibl.
Meicanbl, OKyibIHbIH Oip Me3ringe MekTente jie, yiiae ae 60aybl MyMKin
emec.

bony ne Goamay mymkingikrepi Gipaeii xoune Gip-Gipinen apThIKuIbI-
NIBIFBI JKOK OKHFaJIap mex MyMKinOikmi OKMFanap jaen atanazasl. Mpicasl,
eMTHXaH OUICTIHIH XKy HeMece Tak HOMipli GUIICTIH ay TeH MyMKiHIiKTI
okura. Koc-kocran yiinecimcis jxoHe TeH MYMKIHAIKTI OKHFaIap/bl 21e-
MeHmap OKMFajap Jern aTaijibl.

A oxuracel Goimarau jarnaiila faHa B oKMrackl opbiHaanateii 6om-
ca, B okurachl 4 OKHFAChIHA Kapama-Kapebl OKWFa Jen atanajbi. Mpica-
JIbl, JKYT HEMece TaK ynaii/iblH TYCyi — Kapama-Kapchl OKHFasap.
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9. KaiiTa;ian6aii ThIH OpHAJIACTBIPYJIAP

TarbIpbLINTEI OKY GapbIChIHA:

* KaiiTananGaiThIH OPHAIACTBIPYIAP/IbIH AHBIKTAMACKIH;

*n 3MEMEHTTEH albiHFaH Kk NeMEeHTTeH KypaiaraH KalTananGaiiTein opHa-
JIacTIpyIap CaHbIHBIH (hOpMyIachin;

* OpHANACTHIPY/IAP CAHBIHBIH (GOPMYTACEIH KOMGHHATOPHKAIBIK ecentepi
mBIFApyFa KoIaany s 6inetin Gonacsiap.

l-ecen. Apaceinaa Oipaeii sneMeHTTEpi KOK TOPT JICMEHTTEH
TYPATBIH XKHBIHHAH OPTYPII €Ki 2IEMCHTTEH TYpaThiH KaHIA peTTe/ireH
iIKi KHBIH KypyFa Gomazsl?

Il emyi. DBepiaren  ublHabl
A = {a, b, ¢, d} nen Genrineifik.
Ecenti rpadTsl naiizananein ure-
weitik (30-cyper). A KUBIHBIHAH

Gipinimi 2MEMEHTTI TOPT TICiIMEH
bcdacdabdabec
TaHgan amyra OGomaael. Coxan
30-cypem KeifiH OChl TOPT JJEMEHTTIH op-
KaifChICHIMEH YIII XKyI KypyFa 6osa/pt. JleMek, COH/al KyNTap/AblH CaHbl
12-re Ten 6omansl.

Kayabo. 12,

Kypamovinoa apmypai n snesenmmep 6ap dcublHHan KYpaiean apmyp-
ai k anemenmmepoen mypamoin pemmenzen iuki HCublHOAP n nemeHm-
mi Jcuvinnan k snemenmmen anvinean Kaumaianoatimoln OPHAAACH bl-
pyaap oen amanadsl. n SICMEHTTI KHBIHHAH k JJIEMECHTTCH aJIbIHFaH
opHanacTeipynap caubl A, aen Genrineneni (ppanuysabin arrangement
cesiniy Gipinmi apnimMeH, «opHamacTeIpy» AereHai 6inaipeai). OKbLTybI:
«n INEMEHTTEH k-/IaH ajlblHFaH OPHANACTBIPYJIAp CAHbl» HEMeCe KbiCKalia
«A4 n-nen k-nany».

1 9IEMEHTTEH Kk-JlaH alblHFaH OPHANACTBIPYJIAp CaHbIHBIH (opMmyIa-
ChIH KOPBITHII LIBIFAPAIibIK.

BipiHuii OpbIHFa 31€MEHTTI 7 TICLIMEH TaH1an anyFa, exinumire (n — 1)
TOCIIMEH, Tarbl COJI CHAKTHI TAHJAN ajiyra 60sajbl. k-CHIHIIBI YIEMEHTTI
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360. Okywbira «n€N-HiH emKanail MoHiHAe n* + 3n + 5 @pHEriHiH MoHI
121-re GeninbeiiTinin nonenaey Kepek» AereH Tarnceipma Gepini.
OkyurbiHbIH fosenaeyi 6binaii 6onasr: «n = 1 Gonranaa, yirapbiM
Aypsic, cebebi 9 caubl 121-re Goninbeiini. n = k Gonranna, k* + 3k +
+ 5 epuerinin Moni 121-re Geninbeiiai men Gomxaiibik. Conga
n =k + 1 6onrauna, mpiHanbl anameis: (K + 1) + 3(k+ 1) + 5 =
= (k* + 3k + 5) + 2(k + 2). Byn epuek 121-re GeninGeiini, ce6ebi
6ipinmi KochUIFbI Gokam GoiisHina 12 1-re Geninbeiiai, exinmi ae
121-re GeniuGeiiai, cebebi om xkym can.» OKYUIBIHBIH MAifbIM-
JlaybIHaFbl KATEHI TaybiM, €CENTiH JYPhIC WIELIYiH KopceTiHaep.

361. nEN-HiH KaHaaii MoHaepinzge: a) 2" > n®> + 4n + 5;9) 3" > 2" + Tn
TEHCI3/1iri akuKaT G0oJaThIHBIH 3CPTTEH/CP.

KbI3BIKTbBI ECEIITEP:

Maxkcar Bepuymnuain Tencisairin xopwiThinabitan (Ne 355 ecenti
KapaHJap), MaTeMaTHKAIBIK HHAYKLHS OICiH maiinanausin, a€R, neN
Gonrauaa, (1 + a)” > 1 + na Gonareinbi gonenzemex 6onasl. OHbIH na-
HbIMaybIHIIA:

1. n =1 Gonranaa, TEHCI31iK aKHKAT.

2. n = k 6onranna, mynaarsl k > 1, (1 + a)* > 1 + ka Tencisairi akukar
nenik.

3.n=k+ 1 6onranga, (1 +a)**' > 1+ (k+ 1)a Tencizairi akukar 60-
NaTBIHBIH M1 ACHIK.

(1 +a) "= (1+a) (1 +a)anambi3. Bomkamabl ecKepe OTHIPII,
(1 +a)-(1+a)=>(1+ka)(l + a)anampis. (1 + ka)(1 +a)=1+ka+a+
+ ka* > 1 + (k + 1)a Gonrauasikran, (1 +a)*"' > 1+ (k + 1)a 6onaznsL.
Jewmex, (1 +a)' = 1+ na tencisairi a€R, n€N Gonrania akukar.

(1 +a)" =1+ na, myunarsl a€R, n€N, Tencisairi akuxar na? Erep
akukat 6onmaca, Makcar Kaif xkepe Katenecti?
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V. BIKTUMAJIIBIKTAP TEOPUSICBIHBIH
SJIEMEHTTEPI

Boaimi oKy HaTHKeCiHIE

* BIKTHMAIUIBIKTAP TCOPHSACHIHBIN Oac-
TAnKbl YFhIMAAPbIH;

* BIKTHMUIIBIKTBIH  KJIACCHKAIBIK JKOHE
CTATHCTHKATBIK AHBIKTAMACBIH, TCOMET-
PHAIBIK BIKTHMALIBIK YFIMBIH;

* BIKTHMAIILIKTH Taby dopmynacsin Gi-
ay Kepex.

* OKHFaJIAP/BIH TYPJIEPIH aXbIpaTa any;
* BIKTHMAIBIKTBIH KIACCHKAJIBIK aHBIK-
TAMACHIH Naii1a1aHa OTHIPKIN, OKUFAHBIH
BIKTHMAJI/IBIFbIH Taba any:

* CANBICTBIPMABI KUK TICH OKHFAHBIH
BIKTHMAJLIbIFBI APACBIHAAFH COHKECTIKTI
aHbIKTal any:

* BIKTHMQJUIBIKTAP  TCOPHACBIHBIH Gac-
TANKB! YFBIMIAPBIH €CCNTep WbIFapy/ia
KOJLIaHa A1y KepeK.
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C deneenti

248. Kasbinysinaa Gapasik undpaaper apTypai 6onarsin 1000-nan kem
Helle HaTypai caH 6ap?

249. XKowikre mimingepi 6ipaeii 6 xym Kapa xoHe 6 Kyn KOHbIP Ty(an
Gap. Komikren Kapamaii, apaceinia Tyctepi Gipaeii en 6onmarania
6ip sxyn Ty 6oyl yIiH 0JaH €H a3 IeTen/ie KaHia Ty anbin
HIBIFY Kepek?

250. Oprypni apinTep apTypai cannapabl GenrineiiTin canabiK pedycTh
menrinaep:

a) (KA)X = HKC; ) HY = MIKC.

KbI3BIKTbI ECEIITEP:

1) Imoc xane akropuan tanGanapeiH, 1 koue 4 campapbl MeH
JKaKIIanap bl FaHa naiiaanausin, 144 canbii Kas3sinap.

2) 3anna 28 katap Gap, ap Katapza 32 opbinabikTaH. bipinmi katapaan
Gacran, GapnblK OPBIHIBIKTAPABIH HOMIpIEpi *ka3biiraH. 375-opbiH Kaii
Karap/a opHajackan?

3) Kopamra tyctepi oprypai 70 map 6ap. 20-cbl — Kbi3bu1, 20 — Kok,
20 — capsl, KaJFaHAAphl — aK XKoHe xkacekur TycTi. KopanTan kapamaii 6ip
Tycri 10-HaH KeM emec wap/bl any yulin GapibiFbl KaHIa wwap ambin
LIBIFY Kepek?

4) Kannaii Topt Tis6ekTec HaTypan canHbiH kobeliTinaici 3024-ke Ten?
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2. n MyLIEJEH TYpaThiH apH(METHKAJIBIK TPOTPECCHAHBIH Ke3 KelreH

MyIIECiH OHBIH A-IIbI MyIICCi apKbUIbl MbIHA (hOPMYIAMEH OPHEKTEyre
Gonansr:
a,=a, +d(n—k),mynnarel | <k<n-1.
3. ApuMeTHKaIBIK NPOrpecCHsHbH ap0ip Myuieci oHbIH (7 — k) MeH
(n + k)-chIHIIBI MYLIEIEPiHiH apHPMETHKANBIK OPTACHIHA TCH, SFHI

anxta,
a,= # MmyHzaarbl 1 <k<n-—1.

(2 xoHe 3-KacHeTTepAi O3/iriHeH JdJeNACHAE. )

4.n MymeaeH TYpaThiH apH(METHKABIK MPOTPECCHAHBIH Oipinmi
MEH COHFbI MYIIENEpPiHiH KOCBIHJBICHI OHBIH OCBI MylienepicH Oipaeii
KalIBIKTBIKTAFbl €Ki MYIICCiHiH KOCBIH/IbICBIHA TCH 6OMabl, AFHH

ata.=~a ta. .. .
Wsinbiven ae, a, = a, + d(k - 1), a, = a, + d(n— k). Onapasin
KochHabichl @, +a,  \ =2a +dk—1+n-k)=2a +dn-1)=a +a,
TeH Gonabl.

MbiHa TYKBIPHIMHBIH Ja aKMKaT GoJaThbiHBIH aiiTa KeTelik: erep
TisbexTin Gipinmi mymecinen 6acka ap6ip Mymeci OHBIH AJALIHFBI
Myueci MeH 0/1aH Keiinri Mymesepinin apudMeTHKAIBIK OpTachina
TeH 60J1ca, OHIA 0.1 Ti30eK apHPMETHKAIBIK NporpeccHs 60aa1bl.

2 . . -t
LIbiHbIMEH fi€, €rep d,, d,, ..., d,, ... Ti3beri ymin a = —————,

2
MyHJaFbl # > 2, opblHjanatein Gonea, 2a =a,  +a, Gomaawl. byn ten-
nikri Obinail ypneuaipyre Gonanst: @, —a, | =a, - a, Ti3dextin ap6ip
MyIIeCi MCH OHBIH aJIIIHFbI MYIIECiHIH aifbIpbiMbl Oipacii eKeHi MbIKTHI.
Jlemex, 6y TisGex apudmeTHKANBIK MporpeccHs Gonabl.

By TyxbIpeiMabl 1-Kacuetnen Gipre apugpmemuranviy npoepeccus-
HblY cunammamaivlk Kacuemi aen ataiiapl. Byn kacuer kaujaii na Gip
Ti30eKTiH apudMeTHKANBIK MporpeccHs GonaThiHbH HE GOIMAHTBIHBIH
aHBIKTayFa MYMKIHJIK Gepei.

Erep aiibippimbl  Gonatbii (@,) apu(METHKAIBIK NPOrPECCHACBIHBIN
n-wi myuecinin popmynacein @, = nd + (a, — d) Typine kenTipcek, oH-

na (a,) x = n Gonrauaa, Mmynaarsl n€N, y = dx + (a, — d) CHI3HIKTBIK
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KATTBIFYJIAP:.

A oeneeni

235. 4 60c KbI3MeT OpHBIHA 9 YMITKEp KaHLIa TACUIMEH KOJ JKeTKize ana-
Jbl?

236. Erep oxbnaThiH mouHjep caHbl 14 xomne 6ip kynzae 6ip moHHeH exi
cabak sxocnapnanbaran 6oinca, 5 cabakran Gip KyHre cabak Kectecin
KaHI1a ToCiIMeH Kypy¥Fa Gonaabi?

237. 100 M KambIKTBIKKA Kyripyre 8 agam kateicTsl. Onapra GacTanksl
YII OpBIH/IbI ©3apa YIeCTipyliH KaHIia HycKacel 6ap?

238. XKysy yitipmecine 10 agam Katbicamsl. Onapaan 5 agamasl Ky3yaid
Gec Typinen (op Typine Oip agamHaH) jKapbicKa KaThiCyFa TaHJan
any/IbIH KaHma Tocini 6ap?

239. Kypambiuia KaiiTanaHateld HHQpPBl KOK OapibiFbl KaHia yi-
Tanbanbl can 6ap?

240. Jlonennenaep: a) A7y = 641; ) Als = 1545;.

241. Ecenrennep: a) A3 — A3;9) P, — A3;6) P, : A3; 8) A} : 43.

242. Opkaiiceicbina 2 3aTTaH Kenetin 210 opHanacTeIpyaaH apTeiK 601
MaifTBIHJIAl OPTYPIIi 3aTTAP/ABIH €H KTl CaHbl KaHula 6oiyb! kepek?

B oeneenii
) N R Pus  _
243. Tenaeyni meminzaep: a) 7"’5’ P 21;9) 7/«%1‘ P 240.
244. OyHKUMAHBIH aHBIKTaTy 00JIBICH MEH MOH/ICP JKHMbIHbIH TabbIHAAp:
a) flx) = 4373 2) fix) = 43

245. BipHeuie ajaMHaH KOMHCCHSI TOPAFachiH, OpbIHOacapbiH JKOHE XaT-
WILICBIH TaHJAaranaa 6apabik MyMKiH 60JaThiH HYCKANap/IbiH CaHbl
3360 Gomnubl. Byn koMucens Hele yMIiTKEpACH TaHAaN ajabiHFaH?

246. Co3 oprypui opintepiaes Typaasl. Erep oaan oprypni 4 opinten
anblHFaH opHamacTeipynap canbl 840-ka TeH Gosca, co3je Hele apin
Gosramel?

247. CoinbinTarbl 25 OKymbiHbIH 15-1 TeHHuCneH, 14-1 jKeHin aTieTHKa-
MeH, 7-i 0CbI CIOPTTBIH €Ki TYpiMEH Jie, ajl KaJaFaHbl JKy3yMeH aiiHa-
nbicazpl. Hewe okymist xy3ymen ainasnbicajib?
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apHPMETHKAIBIK NPOrPecCHsiHbI AlbIPBLIMBI JICT aTajla/1bl jKaHE d Ip-

nimen Genrineneni. (a,) apuMETHKATLIK NIPOrPECCHAHBIH MyLIENnepi yulin
a,,, =a, +dwapTel OpbIHAANTA/Ib, MYH/AFEI d — OHBIH AHBIPBIMBL.

Erep d > 0 6oxca, apupmernkansik nporpeccus ecneni, d < 0 osnca,
kemimeni Gonansl. Erep d = 0 6osca, onjia apud)MeTHKANBIK IIPOrpeccHs
mypagmel fen atanaabl. Mpicajibl, HaTypai Xyn canaap Tizoeri aiibipbi-
Mbl d = 2 GonateiH ecneni apu(pMETHKAIBIK MPOTPECCHAHBI, Al HATypa
JKYI caHjapra Kapama-Kapehl canjaap Tisoeri aiibipbiMbl d = —2 GonaTbin
KeMimeni apu)MeTHKAIbIK HPOrPeCCHAHbI Kypaii/ibl.

Alibtpeivel d, Gipinmi mymeci @, Gonatsin (a,) apudMeTHKANBIK MPO-
TPECCHSHBIH n1-11i MyLIeciH MbiHa popMynaMeH Tabyra Gonaabl:

a,=a +dn-1).

Ocbi popmynanbl MaTeMaTHKaJIBIK HHYKLHS dJliciMeH Joneneifik.

1) n =1 Gonrauna, popmysia aKuKaT.

2) n = k Gonranna, a, = a, + d(k — 1) popmynacel akukar aen yiirapa-
HBIK.

3)n=k+ 1 6onrauna naa,
TBIHBIH Jdneeifik.

[IbiHpiMeH 7€, apu(METHKAIBIK MPOTPECCHAHBIH aHBIKTaMackl 6o-

, = a, + dk dopmynacinbIH akukar 6ona-

iipiHma a, | = a, +d. Ockl TenaikTeri a,-HeH opHbiHa @, + d(k — 1) epuerin
KOIibiN, MbIHAHB! anambi3: a, | = a, + d(k — 1) +d = a, + dk. [lemex, ke3
kenred n€N ywin a, = a, +d(n - 1) 6onanst.

ApH(METHKAIBIK MPOrPecCHIHbBIH KACHETTePiH KapacThipaibiK.

1. ApudMeTHKANBIK NPOrpecCHsIHbIH eKinmi Mymecinen Gacran ap-
6ip Mymieci OHBIH aijbIHAAFkl MYIIECi MEH OlaH KeHiHri MymeciHin

apH(METHKAJIBIK OPTACKIHA TCH, AFHU

u1 t
= et ¥ >
a, 2 , MyHJaFbl 1 > 2.

Byn popmynanst a, —a,  =d,a,  —a, = dTennikrepin nainanany
apKbLTbl aTyFa 60/1a/1bl (OHBI ©3IriHCH OpbIHAAHAAP). KApH(PMETHKAIBIK
MPOrPEecCHs» JIeT 0ChI KACHETIHE Opaii aTaFaHbIH aiiTa KeTesik.
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Oxuranbl KypailThiH IICLIIMAEP COJ OKHFaHbIH OacTamyblHa TYPTKi

6osica, Koaatiawt JGcazdait myovipambslH HITHKENEP Jen atajnaabl. Mbicansl,
OffbIH TachIH NAaKThIpFan/a 2, 4 ynaiinaper Tycyinin, cofikecinme, 4,, 4,
HOTHKENepi — JKyN ynaii TYCyiHiH Koainbl HaTHKeC] Goabl.

A OKHMFACBLIHBIH 00J1ybIHA KOJANWIBI HITHAKEIEP CAHBI Mm-HiH
0apJabIK TeH MYMKIiHAIKTI HOTHIZKelep CaHbl n-Te KaThIHACHI
A OKMFACBIHBIH BIKTHMAJIIBIFBI JIEN ATAJIA/IbI.

A OKHFACHIHBIH BIKTHMAIABIFBI (ppanHuysasis probabilite ce3inin
(aymapmacel — BIKTHMa/AbIK) Oipinmi apnimen P(4) aen Genrineneni.

. m
Amnbikrama Goiisiama, P(4) = T MYHJQFbl M — A OKHFaCBIHBIH 6OIybI-

Ha KDﬂal"‘lJ’lbl HATHIKCIIEP CaHbl, n —-A OKHFACbIHbIH 60HyLlelH 6ﬂpﬂbll( TCH
MYMKIHAIKTI HOTHXKETIEp caHbl, 0 < m < n.

1-ecen. Compmra 12 yi 6ap, kamrauaapsl Kbi3gap. 25 gonrepiin
inriHeH Ke3JeHCOK aiblHFaH JANTepliH Kbi3 OanaHiki OOMYBIHBIH
BIKTHMAJIABIFbI KﬂHﬂﬂﬁ?

I ewmy i Cobinra 13 kb3 6ap, COHABIKTAH KOl m HITHIKEICD

canbl 13. Bapisik n HoTkenep canbl 25. Jlemexk, P(4) = %

KayabdsL. %

2-ecen. bapieik exitanOGanbl TaK caHAap JKMbIHBIHAH Ke3/eiCOK
6ip can anbiaran. Con anbiHFaH CaHHBIH 9-Fa GOMIHYIHIH BIKTHMAJ/IBIFbI
Kanpaii?

IMemyi. Exitan6banei Tak caumap 45, omapabi iwinge 9-ra
Geninerinaepi 27, 45, 63, 81, 99. Jlemek, Koaiiiibl HOTHKEIEP CaHBI 5, an

5 1
P(A)=E=§A
Kayabdsl. Ll)f

BIKTHMAIIBIKTBIH KJIACCHKA/IBIK aHBIKTAMAChIHAH MIbIFAThIHBL 0 <
< P(A4) < 1, akuKaT OKHFaIap bIKTHMAIBIFbI 1-re TCH, al MyMKiH emec
OKHFajap bIKTUManabirbl 0-re TeH. Erep 4 OKMFACBIHBIH BIKTHMAJI/IBIFbI
B OKMFACBIHBIH BIKTHMAJI/IbIFBIHAH apThIK Oozica, oHAa A OKHFaCchl
B oxuracklHa KaparaHja bIKTHMAaI1ay Jern auTajibl.
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1
B
Aewes, Co = G W)
Obltaii skasyra Gomajbl:

;- bya opmynansi (1 — k)!-Fa KbICKapTy apKbLibl

1-2-
C = 1 GonaTeinbn aiita ketenik. Matematukaza C, = 1 gen ecentey
Jie KaObLIIaHFaH.

C) cambibin ApTypri Kacuertepi Gap. Conapasin ekeyin Kapac-
ThIPAIBIK.

Dek=cit.
s n! w n!
S == =)t k(=)
2)iCitl =et + ¢

Isiasiven e, C) =ik,

k+1 4 ok n! + n! =
IIEHEMEE B8 Cn” 6 = el lr ) © Gb0h

= n! sk kil (nt 1)1
(n=&)1-(k+1)1 1 1 (n+1=(+1))r-(k+ 1)
2-ecen. bip karapra 5 yi1 MeH 4 KbI3/bl Kbi3/1ap KaTap TypMailThiH-

J1aii eTill, KaHIa ToCiIMEeH OpHaIacThIpyFa Goasl?

k1
=Cry1-

llewyi. EcenTiH mapTel opbIHaybl YIIIH KbI3Aap/bl 6 OpbIHFa:
4 OopeIH — yIAapAbIH apackiHa, | OpbIH ONApAbIH aJBIHAA KOHE
1 opelH omapaaH COH OpHamacTeipyra Gomazmsl. [lemek, i3aeninai can

i_ 6 _ 65 _
Co=gpoar = 1.2 = 1>
Kayaber 15,
3-ecen. C3' = 2C% Tewairi akukar GonareiHjail x-TiH Gapibik

MoHIepiH Taby Kepek.

Il e my i. Ecentin waprer GoiibiHma

5! 251
= , MyHzarsl X€N, 1 < x < 5. Byaan
Goxt D=1t (5-a)ar AR & e
1 - 2

(5=2+1)-(5~altx~1)1 ~ —a)t-2-{x—
Fbl MCH OH JKarblH Here TeH emec (5 —x)! - (x — 1)! epHerine kebeiirin,

1
6—x

Kayab b Tenaik x = 4 Gonranja akukar 6omazsl.

D Tenzeyain con xa-

= % anambi3, 6yaH x = 4 mIbIFabl.
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3)n =k + 1 6onranga, 2! > (k + 1)’ TeHci3airi akuKaT GONATHIHBIH
nanenaeiik.

Oun ymin 2 > k> TeHCI3AIriHiH OH JKaFbl MEH COII JKaFblH 2-re KoOeiTin,
2k*1 > 22 Tencisairin anamei3. k > 5 Gonranna, 2k — (k+ 1) =k -2k-1=
= (k—1)* -2 > 0 6onranasikran, 2k° > (k + 1)’ wsiragsl. ConbiMen, k> 5
6onranaa, 261> 2k > (k+ 1)* Tencizaikrepi akukar 6omaasl. Conpa, 241>
> (k + 1)% Jlemek, 2" > n* TeHcisairi n > 5 Gonrana akukar 0601a/ibl €KeH.

K ayab br 2" > n’ rencisairi n = 1 koue n > 5, n€N Gonrania akukat
Gonajsl.

CYPAKTAP:

1. MaTemMaTHKa/IBIK HHAYKIHSA aKCHOMACBIH TY/KbIPBIMAHIAP.

2. MareMaTHKQIBIK HHAYKIHA dAiCiMeH Jaes/iey Kajaii opsiHaamaib?

JKATTBIFYJIAP.

A oeneeni

342. Okymsl  nafieiMaaybinaarsl  KateHi TaGbinmap: «Kes  kenren
neN Goaranga, 2n + 2019 xym can OonaTBIHBIH JdNIEIACHIK.
n =k 6onranna, 2k + 2019 xyn can 6omazus nen 6omkaiibik. Conna
n =k + 1 6onrauzaa, 2(k + 1) + 2019 = (2k + 2019) + 2 eki xyn
CAaHHBIH KOCBIH/BICH OONFaHAbIKTAH Kyn caH Gomazbl. TyKbIpbIM
Jd7eNACH .

343. PekyppeutTik Typae Gepinren (a,) xoune (b)) Tisdexrepinin n-ui

= 3a”— 4 6onca, = 3*4+2:0) I)I =5, b,” =

Mymecinin:a)a, =5,a, \

+1
=2b, +56omca, b = 5(2"— 1) hopmynacein aone1ACHAEP.
344. (c) misGerinin GacTankpl 7 MyIECIHiH KOCBIHABICH GonaTbii
S -ni: a) (c,) xyn watypan camaap Tisberi 6onca, S, = n(n + 1);
nln+1)
2

9) (c,) narypan cauzap tizberi 6onca, S, = dopmynaceiven

Tabyra GONaTLIHBIH JIONCIICHIED.






main-224.jpg
823. Kabwipranapet a, b, ¢ 6onatein ABC ymbypsiiubl yiin: a) a4xe j b -

A-B . A—-B
cos sin
= 2 _..5@a=b _ 2 sl
= c ) = ¢ Temuirinin akukar 6oaTbiHBIH
Sln? COS?
ponengenaep (nemic maremaruri K. Momnseiine (1774-1825) dop-
MyJianapsl).
C oeneeiti

2
824. a) sin x cos x = ?; ?) sin% cos% = % Gonarbinzail x Gypeiel 6ap
Gona ma? :

825. Tene-TenaikTi AdnMCNACHACD:

a) cosz(si = g) - sinz(si s i) =—

8 2 8 2
. ofIm 2( ST
?) sm-( 5 +3a)~cos-( 12 +3a)
6) tg 20° + tg 40° + tg 50° + tg 70° = 443
1+ 2sin 10°

2cos’a +cosda—1 i i ;
826. = opHCriHiH eH YJIKCH JKOHE eH Kimi MoHi Gap

cos’ (ZA[ —sin* %
Gosa ma, consl 3eprrenep. Erep 6ap 6osnca, onapiel kepcerinep.
827. 8cos'2x — 8cos?2x — cos 2x + 1 = 0 wapThl OpbIHAATATHIHAAI GapiIbIK
x€[0; 7] monaepin TabbiHAap.
828. OpHekTi bIKIIAMAAHAAP:

. . a
sma+sm7

a %
1+ cos @+ cos-

9)y/05-05 \/0.5 + 0.5 cos @ , mynaarbl 0 < a <.

©lR
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10. Kaiita;iranbaiitein Tepyiep

TakbIpbLINTEI OKY GapbIChIHA:

* KaiiTananGaiiThiH TepysIepAiH aHbIKTaMachiH OineTin Gomackiraap;

* 1 YNEMEHTTI KUBIHHAH Kk 2IEMEHTTEH ajblHFaH KaiiTanaubaiiTein Tepysep-
nin cansin Taby popmynacen Ginerin Gomacsiaap;

*n SJEMEHTTI JKHBIHHAH Kk 5J€MEHTTeH abIHFAH TepyJaepAid Herisri
KacuerTepin Ginerin GonaceiHmap;

* 71 ANEMEHTTI KUBIHHAH K 2ICMEHTTEH albIHFaH TEpy.Iep CAaHBIHBIH (GopMy-
JIachIH JKAHE 0J1Ap/ABIH KACHETTEPiH KOMOMHATOPUKAJIBIK €CenTep mbiFapyra
KOJIIaHy/Ibl YHpeHeciniep.

1 -ecen. Apaceinaa Gipaeii 2MeMeHTTepi JKOK TOPT MCMEHTTI KH-
BIHHAH 3PTYPII YIII 2IEMEHTTEH TYPAThIH KaHIIA ilIKi JKHbIH KYPacTeIpyFa
6onaaer?

1l e wr y i. Bepinren xubnast 4 = {a, b, ¢, d} aen Genrinen, kepce-
Tinren GapibIK iMIKi KHUBIHAAPABl KypacTelpaiibik: {a, b, ¢}, {a, b, d}.
{a, ¢, d}, {b, ¢, d}. Bapnwirsi Teptey.

Kayads.4.

Opmypai n snemenmmen Mmypamvin JCUbIHHAH KYPACMbIPLLIZAH 2P~
mypai k anemenmmen mypamoin iwKi HCublHOAP, N IAEMEHMMEH ATbIHEAH
k anemenmmen Kyparean katmaranbatimein mepynep Oen amaiaool.
1 NEMEHTTEH allbiHFaH k HNEMeHTTeH Kypanran tepyiep caust C jen
Genrineneni (ppanuysasiy combinasion cesinin GipiHwi dpmiMeH, «Te-
py» aerenfi Gingipeai). «n 3JIeMEHTTEH k-JaH Tepyiep CaHb» Hemece
«C n-HeH k-gau» j1en OKbiiaibl.

n SIEMCHTTEH k-JaH Tepylnep CaHbIHBIH (DOPMYJIAChIH KOPBITHII
HiblFapaifbiK.

k snementren Typathin Gapiablk MYMKiH GoaThIH ilIKi KHBIHAAp ca-
bl Ch-ra TeH. CoHMail ilKi JKUBIHAPABIH OPKAHCHICHIHBIN DIEMEHTTE-
PiH aIMacThIpy apKbUIbI CaHbl A ;-Fa TeH 601aThiH GapIbIK peTTeNreH iu-
Ki JKubIHAAp KypyFa Gomansl. Bya can Ch-man k! ece yiken, ce6ebi k ame-
MEHTTEH TypaThiH apOip ubiHbl k! TacinMen perke kearipyre 6omabl.
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3-mpicam 1-1!+2-21+ .. +n-n!'=(n+1)! -1 renairia gonen-
Jey Kepek, MyHarsl n€N.

Honengeyi.

1) n =1 onranna, Teraik akukat Gomanel, cededi 1 - 11=2!1—1.

2)n =k Gonranga, 1 - 11 +2-2!+ .+ k- k! = (k+ 1)! — 1 Tenairi
aKuKat Gomazp! aen GoKaibIK.

3)yn=k+1Gonranma, 1- 11 +2-20+ . +k-kl+(k+1)-(k+1)! =
= (k+2)! — 1 Tenairinin akukat GonaThIHBIH JanMenACHiIK.

BOJ‘DKaM}JbI €CKEpe OThIPbIN, MbIHAHBI allaMbl3:

1142204 otk kl (k1) - (k+ D)=+ 1) =1+ (k+1)x
X (k+ 1) =(k+ 1)+ (k+1)—1=(+2)! - 1.

Jlemek, GacTanksl TeHAIK Ke3 KeareH n€N yuIiH akukart 601abl.

Keii6ip sxarnaiina Tyseipbiv 6apisik n€ N ymin akukar 6osa 6Gepmeii-
ai, n = m Gacran Kama akukaT 6oyl MymKiH. Byn jkaraaiiza mare-
MATHKaJIbIK HHAYKUHSA QlliCiH ObLIail KoJiaaHa/bl:

1) TyKbIPBIMHBIH /1 = m YIlIliH aKHKAT GOIaThIHbI AHBIKTAJIA/IbI.

2) TysKbIpbIM n = k yiiid, MyHIaFsl k > m, akukat 601a/b! 1ereH 607-
JKaMm JKkacanajbl.

3) TyswipbiM 7 = k ymin akukat Gonmaasl geren Gomkamibl eckepe
OTBIPBIIN, OHBIH 7 = k + | GonFanzaa 1a aKMKAT OOMATHIHBI AOJICIICHEII.

4) TyxbIpbIM Ke3 Kelren n€ N yllid, MyHJaFsl 71 > m, akuKaT 601a/1bt
JIEreH KOPBITBIH/BI JKacala/isl.

4 - M bl ¢ a1 n-HiK KaHgaii MoHzepinge, 2" > n’ TeHCi3Mirinin, MyHaa-
Fbl #E N, aKHKaT GOIATBIHBIH 3ePTTCY Kepek.

Il emyi. n=1 6onranaa, TeHCI3AIK aKUKAT.

n = 2; 3; 4 6onranza, TEHCI3MiK akuKaT emec, cebebi 22 = 2%
24=42,

n =5 Gonrauja, TeHci3Aik akukart, cebebi 2° > 5% 27 > p? TeHcizairi
n > 5 HaTypan caHjapbl YIiH akukaT 60iateiH cHAKTbL. Ochl GoMmKaM/Ibl
TEKCepy YIIiH MaTeMaTHKAIbIK HHAYKIHNS 9iCiH KOJIIaHabIK.

1) n =5 Gonraua, TeHCI3iK aKHKAT.

2) n = k Gonrauna, Mynaarsl k > 5, 2% > k* Tencizairi akukat 6omaast
nen 6osKaiibIK.

3 < 32
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816.

817.
818.

819.

820.

821.

822.

a) 2cos 2x = 1;9) ﬂsin 2x=1;6) cos(z,rJr ‘;) =0;

B) tg(2x o %) = 0 6onaTeiHAal x-TiH Gap/IbIK MOH/EPiH TaObIHAAP.

sin’ & + cos® a + 3(sin @ cos @)’ = 1 Tenairi Tene-Tenik 6oma ma?

Bepinreni: tg a = %, tgfi= é tgy= ;7 a+ f+ y=45° Gonarsiusl
akukar na?

2sin

i -+ + -
Omnxan «sin®? b, sinﬁazﬁ ¥ atp . a—p

2 3 sin——
OpHeriH bIKIIaMAa» JereH Tanceipma anasl. On GepiareH epHekTi
6bLaii TypaeHaipai:
1—cos(e—B) i 1—cos(a + )
2 2

cos(a — [f) + cos(a + /3)
2

=1-cos a-cosf—cosa-cosf—cos’f = sin’f —2cos a - cos f.

OnuxauuelH  kayabbiupi  aypeicThirbin  Campa  Tekcepai. On

GepisireH oHE WIBIKKAH OPHEKTEpJeri ¢ MeH f-HbiH opHbiHa 0-ai

KoiibIn, aypeic Gonmaiitein 0 = —2 Tenairin anuel. [emek, xayabb

JLyphIC eMec.

ONMXaHHBIH TYPJCHIIpYJIEpiHACri KaTeHi Taybln, TanchipMaHbl

JIYPBIC OpbIHAAHAAP.

- cos ff

— (cos a + cos f)cos f =

=1- —cos & - cos ff — cosff =

Jonengenzaep: a) sin 18° cos 36° = {;; ) cos 20° cos 40° cos 80° = IE

Erep: a) sin 2a sin 5a cos(% - 7(1) —cos 2a cos(;i i Sa) cos 7o =
z

6osca, cos 20a-Hbl; 9) sin Ta sin( 5 4(1) cos 3a + cos Ta x

1

6
T 1

% cos 4a cos(i + Sa) =3 6osca, cos 16¢-Hbl TabbIHAAP.

TikOypeiuTel ymbypeimTeiH cyitip SypbimTapeinbin 6ipi a-ra, an
ymbypbiKa ceipTTaif Chi3blIran meHOepin paguycel R-re TeH. Ocbl
R sin 2a

OyYPhIIIKa iITeH ChI3bUIFAH WEHOEP/iH paiHyChl .
PP HOSPIH pARHY 1+sina + cos

MOHiHE TeH GOIaThIHBIH JdJICIICHICD.
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350. Bapnbik n€N ymiin a > b> 0 6osca, a” > b” GonaThIHbIH J21e1ACHACD.

351. a) n > 4 Gonraunma, n! > 2"; 9) n > 5 Gonranna, 2" > S5n; ) n > 3
Gonranza, 3" > 21 TeHCI3AIriHIH aKHKAT GONATBIHBIH JAJICIACHIEP.

B oeneeni
352. Mymenepi kepcerinren (b)) Tizberinin Gactankel n mymeci Ko-
ChIH/IBICBIHBIH:

a) (b): 1% 2% 3% ... ; n* Gonca, S, = nln+1 2,’('2" as ):

) (b): 1% .1 (2n—1)*6onca, S, = "(4”; —1) 3

6) (b,): 2% 4% ... ; (2n)* Gouca, S, = w hopmynacein
JoTeIAeHep.

353. Kes kearen HaTypajl n CaHbl YUIiH #° — n OpHEriHiH 5-ke GonineTiHin
JRIIeIACHIEP.

354. TisGektec ym HaTypan CaH KyOTapbIHBIH KOCBIHIBICHI 9-Fa Ge-
JHETIHIH 1oeaAeHIep.

355. Kes kenren n > 2 narypan cansl ymin (1 + a)” > 1 + na tencisairi-
HiH, MyHaFbl @ > —1 koHe a # 0, aKHKaT GONATBIHBIH AdJIeACHACD.
(Leeituap maremaruri 5. Bepuymn (1654-1705) tencizairi.)

356. nEN-HiH Kanaaii MoHaepinge: a) 2" ' > n;0) 2" ' <nl;6) 2" >4n* + 1
TEHCI3iriHiH aKHKaT GOJIaThIHBIH 3ePTTEHCP.

C oeneeiti

s 1 1 1 = n
357. Kes kearen n€N yuwin s tis st t T 2

TEHJIriHiH aKMKaT GONATBIHBIH JdJIE/ICH/IED.

358. Ke3 kenreH HaTypai n CaHbl YLIiH n” — n @pHEriHiH 7-re GoaiHeTiHiH
JIdNIeIACHIEP.

359. Kes kenren n€N caubl ywin n’ — n epHerinin MoHi 9-ra Gemineni
JIereH aypeic na?
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An IX-XV Ff. TPHrOHOMETPHS YIIOYPBIITAP/BI LICIUTY TCOPUSCHI TY-

pinae aambiabl. XVII raceipabin 6ackinga xkaHa GarsITTars! anreGpaibik
Tpuronomerpus aamu Gactamel. byn Garwbitka JI. Diinep (1707-1783)
skone H. M. JloGauescknii (1792-1856) ynken ynec koctsl. Jleonapa Dii-
JIep aiFaml peT CHHYC, KOCHHYC JKOHE TAHTEHCTI coiikec KeciHaimeplin
meHbep pajHychiHAa KaThiHAChl PETiHAE KapacThIPbIN, MaTeMaTHKara
TPHIOHOMETPHANBIK (hyHKUHATAP/LI SHTI31. Sin a, cos a, tg a Genriney-
nepi e oraH THeCi.

Fanamropaan:

a) [Tronemeii TeopeMachiH Taybill, OHBIH €Ki OYpBIITBIH CHHYC-
TaphIHbIH KOCHIH/BICHI (hOpMyTackiMeH GaiilaHbIChIH aHbIKTAHIAD;

9) apab ranpiMbl an-barrann (858-929) kaii TPHrOHOMETPHSIIBIK
(GYHKIHAHBI KKOJICHKE» JIeN aTajibl JKOHE OHbIH Here GalillaHBICTBI eKeHi
Typanbl AepekTepai Tabbiaap.
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345.

346.

347.

348.

349.

n-myuiecinid popMynacsiMeH GepinreH TisGekTiH GacTankel 7 My-

s
LIECiHIH KOCBIHABICH! 0OJIATHIH: @) a = 5n—2 6oca, S" = "(5"271);
9) b, =22 —4n 6onca, S, =2n(10 — n); 6) a, = 2" 'Gonca, S, =2"-1;
B) b =16-2"""Gonca, S, = 32(1 —2) popmyracsi 1aneN1CHACD.

Bapneik 7€N yulin keneci TEHMIKTIH akMKaT GoJaThIHBIH J271€-
JleHep:

a)l-2+2~3+3-4+...+n(n+l)="(”+]3w;

9)1:2+2:5+3-8+...+n@Bn-1)=n*(n+1);
1 1 1 1 n

6 - + ot = 3
Dizt23 34 n(n+1)  n+l
1 2 3 n 1
S b= ———
Boartaty (n+1 =G

Myuienepi kepcery apkbuibl Gepinren (a) TisGerinin amraukbi
7 MYIIECIHIH KOChIHABICH GonaTbin: a) (a ): 13; 2%..., n*6ornca, S =

. (n(n; 1) ):: (@) 2

JIaChIH JIdIICNACHAECD.

. (2n)*6onca, S, = 2n*(n + 1)* popmy-

Oxyuist «Ke3 kenren n€N yuin g i 'éf + % OpHETiHiH MoHI Ha-

Typan caH 6oaTbIHBIH JRIIeNACY KEpeK» JCreH TarchipMa ajljibl.

OKyuIbIHbIH wenryi MbiHanaail 6omub: «n = 1 Gonranja, OpHEKTIH

MoHi Hatypan | canbiHa TeH. OCbl OPHEKTIH MOHI Ke3 KejreH n = k

Gosnrana HaTypan cad Gonazbl jen GOMKaHMBI3, AFHI é‘ + %: +
3

+ 73 matypai cau 6oJIChIH. k Ke3 KeJIreH HaTypal caH GoNFaH/IbIKTaH,

OHBIH OpHBIHA Kejeci HaTypan cajabl Kolora Gonaumsi. Jlemek,
n =k + 1 Gonranjaa Ja OpHEKTIH MOHI HaTypan caH Gonaib».
OKyUIbIHBIH  NaibIMIAybIHAa bl KaTEHi Tayblll, €CENTi Jayphic
IIBIFAPbIHAAP.

Ke3 xenren narypan n ymin: a) 13" + 5 epHerinin 3-ke; 9) 7" + 5
opHerinin 6-ra; 6) n* + 5n epuerinin 6-ra; B) 2n° — 30’ + n epHerinin
6-ra GenineTiHin KaneIACHACD.
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829. Byiiip KkaObIpranapbiHbIH CO3BIHJABLIAPH ¢ Oypblll JKacam KHbI-
NIBICATBIH Tpanenusra imTeit menbep cwisbiiran. Erep a men b
TpaneuusHbIH TabaHaapsl xkoHe a > b Goica, con meHGepAiH pau-
yChbiH TabbIHAAP.

O3IH/II TEKCEP!

830. 1A) Ecentenzep: a) coslfTﬂ: a) sin(—ly‘- ); 6) tg 600°.

2A) OpHekTi bIKIIaMaHAAP:

a) (sin @ — cos )* — 1 + 4sin 2a; 9)1 + tg(%" = u) ctg(m + a).
3A)cos a= A%, r<a< —32’1 Gepinren.

a) cos 2a; 2) sin(60° + a); 6) tg(45° — a)-Hbl TAOBIHIAP.

2sin 2 + sin 4a
2(cos @ + cos 3a)

5C) cos 72° sin 54° epHerinin MoHiH TaObIHAAp.

4B) =g 20 * €OS & Tene-TEeHAITiH J1aMeIeHIep.

BYJI KbI3bIKThI!.

TpUroHOMETPHS KYHIETIKTI eMipie Ke3JeceTiH acTpOHOMHS MeH
TCOMETPHS CCENTEpiH WIBIFAPY KakeTTinirinen Tybinaarad. OceiFan
opaii exenri rpek actpoHombl I'mmmapx (6.3.1. II f.) anFamker Tpu-
TOHOMETPHSNBIK KecTesepai KypraH. TpHrOHOMETPHAHBIH OJaH dpi ja-
Myl exenri rpek rambiMbl [Ttonemeiiain (6. 1. IT v.) «AnbmarecT» aen
aTasaThlH eHOEriHAC OPBIH AJIbl.

Hmoneneii an-Bammanu
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744.

745.

746.

747.

748.

749.

TenaiKTiH aKMKaT eKeHIH Ja/eeHaep:
a)sin o + cos o = ﬁsin (& +45°); 6) 1+ sin 2a = 2sin’ (45° + a);
9) sina —cos a = \FZsin (. —45°); B) 1 —sin4a=2sin? (45° - 2a).

OpHeKTI bIKIIAMAaHapP:
i 25T i2( 57 s
a)sm( 2 2&)75m( 7 +2n),
OpHEKTIH eH YIKEH jKoHe eH Killi MoHJIepin Tabbinaap:
2z 2z . T " T
a) cos(n—T)—cos(n+T), 0) sm(a+?)+sm((1'z),

d) cos(Z(( — %) & cos(Zu + %), B) sin(.’.a + %) - sin(Za + %)

Tene-tenaikti gonennenuep:

a) sin a cos f = é*(sin(a + B) + sin(a - f));
) sin a sin = ; (cos(a — ff) — cos(a + f));

6) cos a cos ff = %(cos(a — ) + cos(a + f)).

©OpHEKTI bIKIIAMAaH1apP:
a) sin 10@ — 2 sin 6« cos 6 . ) sin 8« + 2 sin 4
1= 2sin*6a — cos 10 ° 2(cos 2a + cos 6a) cos 2a
cos 10 + 2cos’4a—1 . ) 2 cos 2@ + cos 6@ + cos 10
sin 10@ + 2 cos 4a sin 4a* cos 6a + cos 2a

1—2sin*2¢ + cos 8a

= ry OPHETIHIH CH YJIKEH XoHE eH Killi MoHIepin
sin'a — cos'a

TabbIHap.
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KATTBIFYJIAP:.

A oeneeni

738. Opuexri kobeiitinai nemece Goninai Typinae KopceTiHep:
a) sin 4o + sin 10a; 6) cos 3a + cos a; r)tg Sa +tg 3a;
9) sin 5a — sin 3a; B) cos & — cos Ta; F) tg 10a — tg 9a.

739.

740.

741.

742.

743.

TenJik akuKar na:
a) sin 10° + sin 50° = cos 20°;
) sin 80° — sin 20° = sin 40°;

B SR | S

6) cos cos 24 Cos8

B) cos——~si Az =~sinA27r'
18 9 9°

r) sin 40° + sin 20° — 2cos 10° = —cos 10°;

5,

2sin47°cos17°°

OpuexTi kobelTinaire Typnenaipinaep:
a) sin 20° + sin 40°;  6) cos 12° +sin 42°; 1) sin 255° — sin 165°;
) sin 55° — sin(—65°); B) cos(—50°) — sin 20°; ¥) cos 315° + cos 225°.

Ecenrenyep:

F)tg43° +1tg 17° =

. o _ o o a il 17z Iz,

a) sin 15° —sin 75°;  ©) sin +co§l7 4 T) Cos 12 0S5
N " 197 . 57 257 , . 197

9) cos 75° + cos 15°; 12 singy 12 sin= o

OpHEKTIH MOHIH TaObIHIAP:
sin54° —sin36° sin16°+sin74° | cos40° — cos 80°

3 sin9° i 8 cos 16° +cos74°’ r 1—2sin*35°
3) c0s25°+ cos85° | B) cos 12°— cos 78° | ) sin37° — sin 53°
cos 55° sin12°—sin78°° 2cos’49°— 1

Tene-TenaikTi JonenaeHep:

sin(a + B) +sin(e — B)
cos(a + )+ cos(a — )
cos(a — B) — cos(a+ )
sin(a + ) —sin(a — B)

sin @ + sin 3¢
cos @ + cos 3a

=tg 2a; =tga;

) sin @ + sin 2« + sin 3@

=tg2a; B
cos @ + cos 2a + cos 3a 8 )

=tga.
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cciMivMen gHOMAHT TeHaeynepi jen araiiibl.
Oubiy 6i31iH 3aMaHBIMBI3Fa JIeifiH cakTanraH
«ApupmerHka» aTThl  KiTaOblHZA TEHACY
MEH TeHAeyJep JKyileciH Kypbin MIbIFapyFa
apHasIFaH Kenterex ecentep Gap.

ConapabiH ekeyin Kenripeifik:

1A) eki caHHBIH KaThIHACHI 3-K€ TEH, ai
Oap/BIH  KBAAPATTaphl KOCHIH/BICHIHBIH COI
CaH/ap/biH KOCBIH/IbIChIHA KATBIHACKHI 5-K€ TeH
GonatbiH €Ki can/bl TabbIHAAp;

2B) exi canublH kebeiiTiHgicine con cau-
Tunamus Japabl KOCKaHJAa KaiichiGip caHHBIH KyObIH
Gepetin eki canzbl TabbiHAap (ockl ecenTepi

©3iriHEH WIBIFAPBIHAAP).

AHbIKTaJIMaFaH TeHJeyJIepai memyMen xkoHe JInohpanTTein eHOek-
TepiH JOpiNTEYMEH TapuXKa AlFalliKbl dHel-MaTeMaTHK GOJbiN CHreH
eskenri rpek ranbiMbl Innarus (370-415) aii-
HaJbICKaH G0MaThiH.

Ekinmi gopexenen acmaiiTelH TeHaey-
nepai, TeHCI3AIKTepai KoHe ONapibIH Kyife-
nepin wemy Taciniepin agammap Gipinmi
MBIHKBUIIBIKTA-aK MEHrepreH GonaThid, an
O/laH JKOFAaphl JIdpEKenisepin Texk exiHmi
MBIHKBUIIBIKTBIH CKiHIII JKapThICBIHAA FaHA
urepe anapl. Mbicanbi: X" + V"= 2/, MyHJIarbl
n€EN, ¢pannys wmaremaruri ITbep Depma
(1601-1665) aTbiMeH aTanatelH koHe JlHo-
daHTTBIH «ApH(MeTHKa» KiTaObIHBIH KHe-
TiHIe Ka3bin Kaiablpran GyJ1 diirii TeHACY/IiH Ke3 KeAreH n Hatypai ca-
HbI YIIiH GYTiH memimMin ocbl KyHre Ieilin emKiM TankaH KoK,

MaremaTiKaza Tene-TeH TEHCI3AIKTEp/i, AFHH TEHCI3iKKe KipeTiH
aifHBIMATBLIAPABLIH MYMKiH OOJaTBIH HEMECE KOPCETiIreH MOHJepiHie

1I. ®epua

AKMKAT GONATBIH TEHCI3MIKTEP/ Koseiey1in yiaKeH MaHi 6ap. Mbicaiibi:

2ab — _atb _ [dtb =z
a+ b < /ah < 3 < 3 s MyHAaFB @ >0, b > 0, Tencizairi
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1I. KOMBUHATOPHUKA 3JIEMEHTTEPI

Boaimii oky HaTmkecinae

* KOMOHHATOPHKAHBIH HEri3ri yrhiva-
Db MEH epesKenepin;

* canHblH  (hakTOpHaLl, KaiiTananGaii-
ThiH AIMACTEIPY, OPHANACTBIPY KIHE Te-
Py aHBIKTAMANapbIH:

* KaitrananGai Thin aIMacTHIpy, OpHaac-
TBIPY JKOHE TPy CaHAapbin Taby (opmy-
nanaphIn;

* HploTOH OMHOMBIHBIH  (hopMyTachii
JKOHE OHBIH KacHeTTepin 6iay Kepex.

* KapanaiibiM  KOMOHHATOPHKA-10THKa-
JIBIK ecenTepai mee any;

*Kocy MeH kebeliTyain epexenepin
KOMGMHATOPHKABIK ecenTepai meuryae
KoJltaHa any;

* KaiiTananbaiiThiH aIMaCTRIPY, OpHATAC-
TBIpY KOHE Tepy (OpMyJanapeli Koj-
JaubIn, Kypaemi emec KoMGHHATOpH-
KaJIBIK ecenTepai weie aiy;

* HploTOH GMHOMBIHBIH  (POPMYIIaChH
KOHE OHMBIH KAaCHETTEPiH Kapanaiibim
KOMOMHATOPHKATBIK ecenTepi ueurye
KOJIIaHA a1y KepeK.
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+ 2
apu(MEeTHKATBIK (azib), TEOMETPHSIBLIK (v/ @b ), rapMOHHSIIBIK (
a

T2
JK9HE KBaApaTThIK (\/%) OpTalap/blH  apachIHAAaFbl KaTbICThI

opHeKkTelTiH Tencizaik. (Ockl TeHci3AiKTepai Aonenaerep.)

Fanamropas! naiinanansimn:

a) InopanTThIH OMipOasHbl KOHE OHBIH MaTCMaTHKAIBIK Mypachl Ty-
pabl MaiMeTTepi;

2) lnodanrrein «Apudmernkay kitabbiHan KaHaail ga Oip aHbIKTaI-
MaFaH TeHACY/IH WeIiMiH;

6) M'unmatusiHblH OMIpOAsSHBIHAH MAJIIMETTEP KOHE OHBIH MaTeMaTHKa
FBUTBIMBIHBIH JIaMybIHa KOCKaH yJieci Typasst;

B) apH(METHKAJIBIK, TCOMETPHAIBIK, FAPMOHHSIIBIK KIHE KBAJPATTHIK
opTajap Typajibl TEHCI3IKTEP/IiH NPaKTHKaAa KOIIaHbLTYbI TYPajlbl Mar-
JIyMaTTap/bl TabbiHaap.
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A-C—->B—-D—-A 150 + 120 + 250 + 200 = 720
A—-C—->D—->B—A 150 + 170 + 250 + 100 = 670
A—-D—-B—-C—A 200 +250 + 120 + 150 = 720
A—->D—-C—-B—A 200 + 170 + 120 + 100 = 590

BapiblK MapipyTTap/biH Y3bIHABIFbIH CAIBICTBIPBIN, KayaObiH ana-
MBI3,

XK ayab e Mapupyrrapst A — B — C — D — A vemece A —» D —
—-C—>B—A.

KomGuHaTOpHKaibIK ecenTepi uenry yuin Kanaaii 1a 6ip oobexTi-
nepai GenrineiiTin HyKTenepJeH KIHE OChI HYKTEIEP/i e3apa Kajrar,
obbeKTinepain apackiHaarbl GailmanpICTl GingipeTin KeciHainepaeH Ty-
paThiH CXeMaHbl Maiiananran bIHFailIb Goaabl. Onaail cxemausl 2pagh
JIen, HYKTenep/i rpad ThiH mobGeaepi Aen, ajl 0nap/ibl KOcaThiH KeCininep-
ai rpadyThiH Kabbipearapsl Aen aTaiijbl.

2 -ecen. MaparTbii 9%keciHin 6ip Kbi3bl MeH eKi yiibl 6ap. OxeciHin
yaapeiHbIH Gipeyinin exi yiibl MeH Gip KbI3bl, al eKiHIICIHIH eKi KbI3bl
MeH Gip yiabl Gap. OiKeciHiH KbI3bIHBIH YII Yibl MeH Gip Kbi3bl Gap.
OsKeciHiH Hemepesepi MeH JKHeHAePiHiH caHbl Hemey?

I emyi. Ecenti mewry ymin rpad-
Tl maiinananameis  (28-cyper). OubiH
Tobecin O (axe), ¥, ¥, — yunapsi, K -
Kb13bl, H —H — xenin nemepesnepi, OHbIH
iminne Mapat ta 6ap, K K, - kunenaepi.
H, H, H, H, H. H, %, %, K, [pad rebenepinin canbin ecenten, kaya-
OBIH alaMbI3.

Kayabms. 10.

3 -ecemn 5-9-ChiHBINTAP/BIH OThI3 OKYIIBICH co3KyMObakKa 40 cypak
KYPACThIP/bl, 9Pi TOFBI3BIHIILI CHIHBIN OKYLIBUIAPbIHBIH CYPAKTAP CaHbI
Gipieit, an Gacka ChIHBIN OKYIIBIIAPBIHBIH CYPaKTap caubl opTypii. Heme
OKylbI TeK 6ip cypakTan KypacTbipran?

I e my i. Op napamiens chiubinTapan 6ip OKylIbIIaH, sFHH Gapibl-
bl 5 OKylIbI anaiibiK. EcenTin mapTeiHan o1ap/ibiH 6apiibIFbIHBIH CYpaKTa-
PBIHBIH CaHbl 9PTYPJli eKeHi wibiFaibl. COH/IBIKTAH 0JIap/IblH KYpPacThIpFaH

28-cypem
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774. Ecentennep:
a) 2sin 46° cos 16° — cos 28°;  6) cos 10° cos 50° cos 70°;
9) 2sin(—25°) sin 55° — sin 10°; B) sin 20° sin 40° sin 80°.

775. Tene-TeHAIKTi 1o7eACHACD:

a) 4sin(z + a) sin(%"‘r 11) sin(zT” + (1) = sin 3a;

9) 4sin(45° — a) sin(15° + &) cos(15° — a) = cos(45° — 3a).

B oenzeni
776. OpHEKTi TPHTOHOMETPHSIBIK (DY HKLMATAP/IBIH KOCHIHABICH TYPiHIC
KepceTinaep:

a a e, A5 e
a) 4cos 3 COs Cos ) 6) sin2a;

9) cos’u; B) 4sin’a cos a.
777. Erep: a) cos 2a sin(32i—211) = b oGonca, cos(%—Za) x

S
4

x cos( +2u): 2) 4sin 3a cos( —Szr) + cos3a = b Gonca,

3z P i =
cos( ’f = 3(1) cos(%iE it 311) OPHETIHIH MOHIH TadbIHAAp.

+
778. cos 5° cos 55° cos 65° = ﬁT@ 60aTBIHBIH INICIICHIEP.

779. x-tin, myHparsl x€[0; 2x], Kanzai

MoHiHJE cos(§+x) . 505(5_,{)

OpHeri eH yjJKkeH MOHJi KalOblijaii-
ThIHBIH 3EPTTCHIEP.

780. Bepinren menbepre (75-cyper) imreit
ChI3blIFaH, KaObIpFacel a-ra, OFaH
Kapchl JKaTKaH Oypbillibl ¢-Fa TCH
Gonarpii Gapabik yuOypeImTap/IbiH
iminen mepumerpi eH yiken Gona-
ThIH YIOYPbIITE TabbIHAAP.
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7. KoMOMHATOPHKAHBIH HETi3ri YFbIMIapbl MeH
epeskeJiepi

TakbIpbINTLI OKY Oapbichinaa:

* KoMGHHaTOpHKa, KOMOMHATOPHKABIK ecer, rpad) yreiMaapein Ginecinaep;
* Kocy epeskeci Men koGeiiTy epeskesnepit KoHe 01ap/bl KOMOHHATOPHKATIBIK
ecenTep mWbIFapyaa KoAAany sl 6inerin Gonacsimap.

Kynnenixri omipe apTypai ublHAapAbIH 00bEKTINEPIH TaHAAT ATy
HeMece peTke KenTipy maceneci xkui Koifbumamsl. Meicaisl, (epmepre
aybUIIIapyaulbUIBIK 9K/ JaKbUIAap/as! GipHele ericTik xepraepre ceby-
re, mwebepre GipHeme KYMbIC TypJEpiH JKYMBICIIBLIAP apachiHaa Oeiin
Gepyre, myraiimre cabak KecTecin KypyFa Typa Kenesi.

Kusiunap onementrepin Genrini 6ip epexe GolibiHIIA OpHANACTHI-
Py HeMece TaH/an axy ecenTepiH Mmemyre apHansral MaTeMaTHka Gesimi
KOMOMHATOPHKA JIeN, al COHJail ecenTep KOMOUHAMOPUKANbIK eceri-
Tep aen aranajsl. «KomGuHaTOpHKka» co3i JaThIHHBIH «combina» co3inen
WIBIKKAH, 011 «Tepy», «bipiktipy» aerenai 6inaipeni. KomGunaTopukansik
ecenTepi WbIFapy MbICAIIaPbiH KapacThIPaHbIK.

l-ecen. Ymak taburat Kop-
ray aifMarblHbIH apaKallbIKThIFbI (KM-
MeH) 6enrini A, B, C, D nyHkTTepiHig
yerepinen ymbinm  orTi  (27-cyper).
A nyHKTiHeH 6acTam OChl MyHKTTEPAIH
GapiIbIFLIHBIH  YCTEPIHEH YIIBINT OTY
MapUIpYTIHBIH CH KbICKACBIH aHBIKTAY

Kepek.
Memy 1: Mapupyrrapasin - Oap- 27y
NBIK MYMKiH OONaThIH HYCKaJapblH
KapacThIPaibiK.
Mapuipyr MapuipyTThiH Y3bIHABIFBI (KM)
A—-B—->C—->D—-A 100 + 120 + 170 + 200 = 590

A-»B—->D—-C—A 100 + 250 + 170 + 150 = 670
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766.

767.

768.

769.

770.

771.

772.

773.

Ecenrenuep:
a) cos 45° cos 15°; 6) 4sin 37,5° sin 7,5°;
) sin 105° sin 75°; B) 8sin 22,5° cos 7,5°.

TeHIK aKuKar na:

a) 2cos 20° cos 40° = cos 20°; 6) 2sin 40° cos 50° = 1 —sin 10°;
os%—g=—l; B)ZslnﬁslnE+L—07
Tene-TeraikTi Janeneraep:

a) sin 2a — 2sin(a — 15°) - cos(a + 15°) =

9) cos 6a + 2sin(3a — 15°) - sin(3a + 15°) = 0,5‘/?:

6) sin 4° - sin 86° + 0,5sin 4° = cos 2° - sin 6°;

B) cos 18° - cos 72° — sin 63° - cos 27° =-0,5.

BenmekTi KICKapThIHAap:

a) sin6a — sin2a - cos4a | ) cos 4a — cos 8a "
sin6a + sin2¢ cos4a — cos 2a - cos 6a

TeHAIKTIH aKNKaT CKeHIiH JoeeHaep:

a) tg 20° + tg 25° + tg 20° tg 25° = 1;

9)ctg 10° —tg 35° —ctg 10°tg 35° = 1;

6) cos 15° cos 7° — sin 79° cos 11° — sin 86° cos 4° = —1;

B) sin 17° sin 73° — sin 21° cos 13° + sin 4° sin 86° = 0.

OpHEKTI bIKIaMIaHaap:

a) cos(a + ) - cos(a — ) — cos’a — cos’f;

2) cos(a + ) - cos(a — ) + sin’a + sin’B.

OpHEKTIH MOHI OHJIAFbI aiiHBIMAJIBIHBIH MOHIHE TOYEII/i eMec eKeHiH

JIDIIeTIICHIEP:

a) sin’x + cos(60° +x) - cos(60° —x); 6) sin(.x + %) . sin(,\- -

3) sin%- ¢
24

T ) 2
<) +cos’x;
3

+ .r) 2 cos(£ = x) —cos’x.

2) sin(60° + x) - sin(60° — x) + sinx; B) cos( > 3

T
6
Erep: a) cos a = _IT 6oica, cos 8a — cos 6a — 2¢cos Sa - cos 3a:

9) sina = \/1— Gouca, sin 2a - cos Sa — sin a - cos 6a; 6) cos a =

/_ /5

6ounca, cos 7o - cos 4o — cos 8a - cos 3a; B) sina = 1 Bouca,

sin 2¢ - cos Sa — sin a - cos 6a OpHEeriHiH MOHIH TaObIHAAp.
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S-ecen Topi3mi ecenTepii mbIFapraHia KOMOMHATOpHKana KebeiTy

epeskeci Jen aranaTeiH epexke KoaAaubLianbl. Ecep a anemenmin apmypni
m maciimen mawoan aiyea Goaca, api apoip oceindaii mayoayoan coy
b anemenmin apmypai n maciamen manoan anyea 6oaca, onoa «a sicamne by
manoaysin (m -+ n) mac

1eH icke acvipyea 601adbl.

JKuBIH KOHE OHBIH JJICMCHTTEP] YFBIMBIH Maiifanansin, Oy1 epexeHi
Obinail TyKbIpeIMIayFa Gonajbl: erep A KHBIHBI 1 YIEMEHTTCH, all B xu-
BIHBI 71 JIEMCHTTCH TypaThiH 60s1ca, oHa Gapibik MyMKiH GonatsiH (a; b)
JKyOBIHAH TYPaThiH, MyHarbl a€EA, bEB, A - B jen GenrineHeTiH KublH
(m * n) HIEMEHTTCH TYPaJbl.

Wemeiven ae, erep 4 = {a,, ..., a,}, B = {b, ..., b } Gonca, ouna
(a; b), mynnarpl a€A, bEB, Typinzeri 6apibIK KynTapbl MbIHa KecTe-
Jie kepeeryre Gomajbi:

(a;b)(ayb)...(a;b)
(a; b)) (ay;b,)...(a;:b)

(a;b,)(ay;b,)...(a:b)

Mysnpaii kecteze m Ko MeH n 6aran Gonaasl. JleMek, GapibiK xKynTap
caHsl m * n Goxambl.

Byn epeke yim jKoHE OJaH a apThIK KHBIHAAPABIH JIEMEHTTEPiH
Tanjaan ainy )Karnaﬁbm}m KapacTbIpblia/bl.

6 - ¢ cen. bapnbik exitanbansi can Hemey?

1 e w y i. ExiTaHOa/bl CaHHBIH OHIABIKTAp CaHbl TOFBI3ABIH: 1; 2; 3: 4;
5:6; 7; 8: 9 6ipeyi, an Gipniktep canbl onnbiH: 03 13 2:3:4;5:6;7: 8; 9
Gipeyi Goiysl MymKin. Erep onsbiktap canbl 1-re TeH 6osca, onna 6ipiik
uudpsin 10 Tocinmen Tanaan anyra Gonaael, 6acka OHABIKTap UH(OPbI
yuiin e conaii Gonazsl. Kebeiity epexeci Goiibinma Gapabirst 9 - 10 = 90
exitanbasel can Gap Gosnasl.

JKayab6 s 90.

KomOunaTopHKaibiK ecentepii mpiFaprania KoOiHe opTaK dJeMeHT-
Tepi Gap eki KUbIHHBIH Gipiry 2IeMeHTTepiHiH caHblH Taly Kepek eKeHIi-
rin aran erenik. Byn skarjaiina onapabin Gipiry s1eMeHTTEpiHIH caHb!
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30. «Tpuronomerpus» 0o1iMin KaliTajayra apHajran
JKATTBIFYJIAp
A oeneenti
785. 1) 2016 sxbutei Acrana (kasipri Hyp-Cynran) kanacwinaa Ecin
o3eninge «Kym» Jen aranaTeiH, OpTYpii JKapelk dcepiepimMeH
KaO/pIKTanFaln epekiie cyOypkak OpHaThUIABL ATan aiiTKamia,
OHBIH meHOePiHiH GOHBIMEH ME3riI-Me3rii KaphIK 10Fa KO3Falabl.
OHbIH Ke3 KelTeH KapKbIPaiiThiH HyKTeci 6ip sKapbiM aifHANbIM XKa-
cail OTBIPBIN Hellle PajHAHABIK Oypbill chi3aibl?
2) A xoune B nykrenepi menbepai exi gorara 6eneni. Erep omapabin

5z, 3z . 2z, 9z . 77:.
6 : 6) 3 ; B) 9} r) 0" F) 1o e Ter Bouca,

Gipeyi: a) % 2)

eKiHIICIHIH paHaH/IbIK JKIHE IPayCTHIK OIeMiH TabbIHIap.

Ecin osenindeei «Kyn» cybypxacni

st # 61—
786. sinx+641

OpHeriHiH: a)x =3 paj.; 2) x =4 paj. bonranaars!

MOHiH TaObIHap.
787. a) (tg 30° — sin 60°)(sin 135° — tg 135°); 9) (cos 30° — tg 60°) x
x (tg 150° — sin 150°) epHerinin MOHIH HOJIMEH CaIBICTBIPbIHAP.
788. Teunik akukar na:
a) sin?45° — sin?30° = c0s?60° — cos?45°;
9) 1 + 2sin 100° - cos 100° = (sin 100° + cos 100°)*?
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CypaKTapbIHbIH Kanmsl caubl (1 + 2 + 3 + 4 + 5)-ke TeH, sruu, 15-TeH Kem
emec. JleMek, KanraH 25 OKyIIBIHBIH KYPACTBIPFAH CYPaKTapbIHBIH CaHbI
25-ten apThiK emec. SIFHM, onap/bIH opKaiickickl 6ip-0ip cypakran Kypac-
Teipran. bynan, isaeninai can 25 + 1 = 26 Gonazsl.

Kayab s 26.

4 -ecemn. blasicra 5 anma, 4 anmypr xoHe 8 wabnane: 6ap. Onapabiy

inrinen Gip kemicTi Heure TaciIMeH Taraan anyra 6omaae?

Il ewmyi Bip anmansr 5 Tocinmen, 6ip aamyprrtel 4 TocinmeH, 6ip
mabgansiel 8 TocIMeH TaHZan amyra Oomazmbl. JleMek, jKeMicTepAiH
Gipeyin (5 + 4 + 8) Tocinmen Tanaan anyra 601kl €KEH.

Kayabon 17,

4-ecen CHSAKTBI CCENTEpAl WIbIFApy YINiH KOMOMHATOpHKaga KOCY
epeskeci Jien atanaThiH epeike KollaHblnaasl. Ezep a anemenmin m ma-

ciamen, an b snemenmin n macitmen mayoan pea Goaca, Jcane a sne-

MeHmiHiy ke3 Keneen mandayst b saesenmin mayoayoan ezeewe boaca,
onoa «a nemece by mandayvin (m + n) maciamen icke acvipyza 601adbi.
Kupiunapasin Gipiryi MeH KHBUIBICYI YFBIM/IAPBIH Maii1anaHsbil,
Oy epeskeni Obunaii TyKbIpbiMaayra Gonafei: erep iekrteydi A4 ko-
He B KMBIHJIApPbIHBIH OPTAaK >IeMEHTTEpi GonmMaca, oHAa OJapbIH
JNeMeHTTepiHiH Oipiry canbl 4 koHe B 21eMEHTTEpi CaHbIHBIH KOCBIH-
JibickiHa TeH Gomazbl. Byt epesxe apbip ekeyinid opTak s1eMeHTTEpi 601-
MaiiTBIH Y11l )KOHE O/1aH JIa APThIK KHbIHIAP/IBIH 2ICMEHTTEPIH TaHJal a1y

)KaFl]aﬁblHlIﬂ KOJIJIaHbLIA/Ibl.
S5-ecen. 4 amblK Xar TeH

3 KOHBEPTTECH KaHIIA TaCiIMEH
Kyn (amblK XaT TeH KOHBEpPT)
TaHaan aayra 6onapi?

I e m y i. Ecenti rpadTe maii-
nanasbin  wemeiix - (29-cyper),
onza JK opmimeH xKyn (ambik Xat
neH komsepT), A, A, A, A, - 29-cypem
awsik xarrap, K, K,, K, ~ kon-
seprrep Genrinenren. Kopin typrauaii, isaenini xynrap causi 4 - 3 = 12,

Kayab el 12 Tocinmen.

K K KK K KK KK KKK
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C oeneenti

781. a) 4sin 3a cos’3a; 2) 6sin’a cos’a; 6) 32sin‘a cos’c keGelTiH-
aicin  OipiHmi  gopexeni TPHUrOHOMETPUSIBIK (DYHKUHSIAPABIH
KOCBIH/IBICHI TYPiHJIe KOpceTinaep.

782. 4sin’a cos 3a + 4cos’a sin 3a = 3sin 40 Tene-TeHAIriH JaMeACHIED.
783. 3sin® a + 2cos® a = m Gosca, m-HiH MYMKiH GONaThlH MIHAEPIH

T S
== a) kobeiiTinaicin TabbinAAp.

Kepcerim, sin (ﬂ + L() - sin ( 3

3
784. Erep: a) x€[0; 27] 6oca, 2sin 2x - sin 3x + cos 5x = 0; 9) .rE[(): 72r]

7:'] 6oaca, cos 5x x

Gouica, 2sin 4x - sin 2x — cos 2x = 0; 6) xe[l'
% cos 7x = cos’6x; B) ,\‘E[():%] 6oxnca, sin x - sin 11x = sin 3x x

X sin 9x WAPTBIH KaHAFraTTaHABIPATBIH X-TiH GapibIK MOHAEpiH
Tabbinaap.

KbI3bIKThI ECEINTEP.

1) OpHekTi BIKIIaMIAHAAP:

+ cos ’zl ) » MYHJaFbBl o —
cyitip Oypsim.

2)sinx-cosx =4/ 0.4\/@ TeHJIri akukat 6oaaTeiHAai X-TiH MOHi 60~
na ma?

3)tg 9° —tg 27° — tg 63° + tg 81° epHeriniH MOHIH KecTenepi maiiza-
naunbaii ecenrenep.
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209.

210.

211.

212.

213.

214.

Opsic oninbuinne 21 naysicess xone 10 gaysictsl apin 6ap. Bipinmri
OpbIHJIa JIaYBICCHI3, a1l CKiHIIIAC — AAYBICTBI APiN TypaThIHAAil eTin
KaHIIA TOCUIMCH €Ki OpiNTeH TypaThiH OybIH KypacTeipyFa Gonaas?

5 OKyIIbIHBI KaHIIA TICIIMEH dpTYpIi Tycke O0sIFaH 5 OpbIHIBIKKA
OTBIPFbI3YFa 6OIATHIHBIH aHBIKTAHAAP.

Aunrel 6ana OpBIHABIKTAPBIHAA ATkl TYPIi aHHBIH CYPETi CallbIHFaH
ATKEHIICKKEe OThIpMaKuibl Gomabl. KiM Kaii OpBIHABIKKA OTHIPAThHI-
HBI Typallbl TAJIACTaH Keili, 01ap/AbiH 9PKaiiChIChl OPBIH/IBIKTAPIBIH
Gipeyine oTbipmakiubl Gonael. On yurin GananapibiH dpKaHChICH
Helle PeT JTKCHIIEKKe OThIpybl Kepek? 1, 2, ... , 6 opbiHAapra
(a, b, ¢, d, t, ) Gananap/biH OTBIPY KECTECIH KypbIHIap.

Jlomxana masipinge 5 koxe, 8 Koio xane 7 TorTi Taram 6ap. Kexe-
JIeH, KOIO JKOHE TOTTi TAFAMHAH TYPAThIH TYCKi aCThl Helle TaCiIMeH
Tanaan anayra 6onazei?

Baneikmel 5 anabyra, 3 mopran koHe 4 Taban GanbiFelH ycTan
anael. OpTypii exi GanbIKTaH coprna kacay yuliH GanbiKTap/bl Hele
ToCinMeH Tanaan amyra 6onaus?

Kaszpunysinna: a) 3, 4, 5 undpnapeiuein Gipeyi 6ip perren
KOJIIaHbIIaThid; 9) Tek 1, 2, 6, 7 undpnapsi kaiitananbaii konaa-
HBUIATBIH KaHIIa dPTYPAi exitanbansl can G6ap Gonassi?

B oeneeni

215.

x+y=2018 tenaeyinin: a) Harypan canaap 601aThiH; 9) Tepic emec
GyTin canjap 6onaThin Hewe wemimi 6ap?

216. Kepnin Kynni  aitnany  xbi-
npamabirel - 40 247 km/car, an
Aliapin XKepai  aitmamy  KbUI-
AamzbiFel - 8568  km/car  exewi
Genrini. Ocbl KblIAAMABIKTAP/IbI
OpHEKTCHTIH  caHjapabl  2-HiH
Tepic emec OyTiH KepceTkiTi
Atioviy JKepoi atinanys JI9pEIKENEPiHiH €H a3 KOChIH/IBICHI

TYpiHZE KepceTinaep.
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756.

757.

sina tsina tsinSe _ tg 3a Tene-TeHAITiH aneIeH e]
cosa+cos3a+cossa B p-

a, b xaTeTTepi, ¢ rUNOTEHy3achl GOMATBIH TIKOYPBIIITHI yIIOYphILITA

3 2
tb-c=4y2.c= = =
(’ i ‘/ & 2cos(45°—a) -

MYH/IaFbl ¢ — YIIOYPBIIITBIH CYifip OypbILIbL.

ﬁ GonaThIHbIH JI2MICIICHIEP,

C deneenti

758.

759.

760.

761.

762.

763.

Erep: a) sin 2a = ‘/373 6ouca, (sin 6a + sin 2a) epHeriu; 9) sin 2a =
2/5

== 6ouca, (sin 10a — sin 6a) epuerin; 6) (tg 20° + 4sin 20°)

OpHETiH ecenTeHaep.
Tene-TenaikTi gonenuexaep:
a) sin a + sin 2 + sin 3a = 4sin 320 * COS ¢ * COS. g:

i = a Tr_a
:;)1<}-smnM-ccsa—Z\/icos2 505(4 Z)A

©OpuexTi koOelTinaAl TYpinae KopceTinaep:
a) 1 —cos 2a + sin 2a; 6) cos 6a + sin 6a — 1;
9) 1 —sin 4a + cos 4a; B) | —sin 8a — cos 8a.

@, ff xoHe y KaHJal KaTeicTa GonFanma tg a +tg f+tg y =tga x
X tg f* tg y TeHauiri akukaT GONATHIHBIH 3€PTTCHIEP.

a) cos 2x + cos x = 0; 9) sin 3x —sinx=0;
6) 2sin x - cos x + sin 4x = 0; B) 2cos® x —
— 1 — cos 4x = 0 Tewniri opsiHaana-
Thinjail Gapnbik x€[0; 7] momaepin !
TabbiHAap. A
C ik GypblibiHa imTeil KaGbpranapbin
K xome M wuykTenepiHie iKaHaii-
ThIH, pamuychl | am-re TeH uenbep :
ceispuFan. Ockl menGepre, 74-cyper- C B M
Te Kepcerinrenaei, AB kaHamackl
Kyprizinren xone £ CAB = a. AB-ubt
TabbIHIap.

74-cypem
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A MeH B KMBIHJAphI IEMEHTTEPiHIH OPTAK 3JEMEHTCI3 KOCHIH/IBICHIHBIH

caHbIHa TeH Gonajbl.

7 -ecen. bacrankel 100 HaTypan caHHbIH imiHze 2-re ae, 3-ke ae
Gesninerin Kanua can Gap?

I e wyi. Bacrankel 100 natypan caunsig 50-i 2-re, 33 canbr 3-xe,
an 2-re ae, 3-xe ae (saruu 6-ra) 16 cansl Gesineai (oFaH o3iriHEH KO3
skeTkizingep). Aemek, isgeningi can: 50 + 33 — 16 = 67.

Kayabs. 67.

CYPAKTAP:

1. KomGunaTopuka gerenimis ue?

2. KoMOHHATOPHKATIBIK €CEN YFBIMBIH TYCiHAipiHep.

3. Kanpaii cxema rpad) aen atanazun?

4. KoMOuHATOPHKANBIK €CeNTi Iieuly Mbicaibl Herizinae Kocy epekecin
Tycinaipinaep.

5. KoMOuHATOpHKAILIK €CENTi Welly Mbicaibl Herisinae kebelTy epekecin
Tycingipinaep.

JKATTBIFYJIAP.

A oenzeiti

204. Cepeze ym pomaH, €Ki MOBECTb JKOHE TOPT OJICHACP KHHAFBI TYP.
Bip kitanTel Hewe TociMeH Tanaan anyra 6omajbi?

205. 4={1,2,3,4,5,6,7} xone B = {a, b, ¢, d} xubingaps! epinrex.
Onapaan ochl KHBIHAAPAbIH eH Gonmaranaa Gipeyine Tuicti 6oma-
ThIH Bip 2J€MEHTTI Helle TociiMeH TaHaan anyra 6onaasi?

206. Kepepmenre Gipinmi katapaarbi 6ec 60c opbiHHBIH GipiHe Heme-
ce COHFbI KaTapaarbl ym 60c opbIHHBIH GipiHe OThIpYbIHA GOMaIBI.
OHBIH KOPEPMEH 3a/IbIHAH OPBIH TAaH/All aJybIHbIH HEUIC HYCKAChl
Gap?

207. Mauepiien ceipranay cekuuscbina 9 kbi3 6en 7 yi xkasbuiel. Kanma
TOCIIMEH OJlap/ia JKyn Kypyra Gonasi?

208. N kanaceinan M kanaceina 7 xomn, an M kanaceinan K enjti mekeni-
He 6 xon anapajsl. N-ned M apkbuibt K-ra Gapyabin kauuia mapii-
pyThi Gap?
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B oenzeni

750. a) TikOypuimtel ABC ymOypbimibiHa im-
Teil  ChI3BUIFAH  MICHOEPAiH  paamychl
ﬁ-rc TeH. Ocbl ymbypoimTeig AB runore-

1

sinf-sin(45" = 2

HY3aChl -re TeH Goma-

TBIHBIH J2JIJIICHEP.

9) «AchUI Tacy KeNIeHi MYHapachiHbIH
kenbeynik  Oypeiubt  15°-ka  kerexdi.
Con OypeimTeiH Taurenci: 1) 2 — /3;

«Acvln macy keweni,
Hyp-Cyaman k.

1
———— -T'¢ TeH JICTeH aKuKaT na?
2+/3

751. TeuOyiiipni TpaneuHsHbIH KOFaprbl TabaHbl 4-Ke TEH KAHE OChI
Tabanra TeH Oyilip KabbIprackl TpamneuUMsHbIH TOMeHri Taba-
HBIMEH ¢ OypblinbiH skacaiigel. TpaneuusHbiH ToMeHri TabaHbl

16¢cos(30° + 5 ) - cos(30°— : )-re Ten GomaThIHBIH AONCACHCD.

752. a) % + sin2a; 9) ‘/i — 2sin 2a; 6) 1 + 2cos 4a; B) ﬁ — 2cosa;

r) 3 — 4sin2a; ¥) 1 — 4cos*2a epHEriH TPUTOHOMETPHSUIBIK (yHK-
uusnapabiH KebeHTinaicine TypaeHaipinaep.
3 z - o2 Sz _
753. a) tg( 4 +r() - tg(4 +!I) cos2a’ ?) ctg( 1 (1) +
T T
¥ o SR g) = =2 w(fro)-e(f-o 5
ctg ] a) = cos = sin 2a

ctg(%—— + a) = ctg(a = -’})
TEHJiriHiH aKHKaT eKeHiH JaMesIeHep.

754. a) cos 18° + cos 36° + cos 54° + cos 72°; 9) sin 40° + sin 100° +
+sin 220° + sin 160° epHerin koGeiiTinai Typinae kepcerinaep.

755. a) cos 2a + cos 14a + cos 6¢ + cos 10a; 2) sin & + sin 3¢ + sin S5a +
+ sin 7o epuerin keOeHTinai Typiuae kepcerin, oHbiH a = 15°
Gosran/arsl MOHIH TaGbIHIAP.
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Il e mryi. (sin50°-cos20°) - cos 80° = év(sin 70° + sin 30°) - cos 80° =
1

~Lg700 - oy L i ° _ sin 10°) + L o —
= sin 70° - cos 80° + 4(:0580 4(sm 150° — sin 10°) + 4 Cos 80

= % - %sin 10° + fjsin 10°= ;gf
Kayabeor lg
2-Mbical tg a - tg (60° — a) - tg (60° + a) = tg 3o Tenme-TeHAIriH
Jonenjiey Kepek.
Honenpgeyi. tga-tg(60°—a)-tg(60°+a)=
_ sine-sin(60° — @) -sin(60°+ @) _ sin @(cos 2 — cos 120°) _
~ cos - cos(60°— @) -cos(60°+ @)  cos alcos 2a + cos 120°)

_ sina-cos2e+05sine _ 05(sin3¢ —sina)+0S5sine _ sin3e _

cos @ - cos 2a —05cos @ 0‘5(cos 3a+cosa)—05cosa cos Sa

= tg 3a. [lonenzey Keperi e ochl ei.

CYPAKTAP:.

TpHUroHOMEeTPHANLIK (YHKUHATAPABIN KobeiiTinmicin KochHabiFa Hemece
aifpsIMFa Kanait Gopmystanapmen Typienaipyre 6onamsi?

JKATTBIFYJIAP.
A oeneeiti
764. OpHeKTi KOCBIH/IbI HEMECE aiibIPBIM TYPiH/E KopceTinaep:
a) cos(—5°) - cos 35°; B) 2sin(a + 28) - cos(a — 2);
9) sin 32° - sin 28°; r) 2cos(3a + f) - sin(3a — p);
6) 2cos 17° - cos(-28°); ) 2sin(4a — 3f) - sin(4a + 3p).
765. KoGeiTinaini KOCbIH/IBI TYpiHIE KOPCETiHACD:
T T T . s
a) cos('g + a) . cos(z— u); B) 2005(44— a) . sm(Z - a):
T T . g . T
3) cos(g + 2a) § cos(’g - Za): ) Zsm(Za . ?) O sm(? + 2a):
6) sin(% = 3:1) - cos(;i + 3:1); ¥) Zsin(Sa = %) 2 sin(Za + %)
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C deneeni

217. a) BekcynTaHHBIH Kapa XOHE TOPbI TYCTi €Ki JKBUIKBICHI; KOHBIP
JKOHE Caphl TYCTI €Ki €p-TOKBIMBI; Y3bIH JKAHE KbICKA €Ki OKIIeTeMipi;
YIKeH KoHe Kimipek eki KopakbiHbl 6ap. JKbUIKbIMEH casxat jkacay
YLIiH OJ1 Hellle TICIIMEH TOIBIK kababikTana anansl? Ecenti rpadyrst
naiianaHbin weminaep.

9) 10 000 tenrenik akmaunst 5000, 2000 xoue 1000 TeHrenik akma-
MEH Hellle TaciIMeH ycaKkrayra 6osasi?

KbI3bIKThI ECEIITEP:

1) Kyrbiia epmekuii MeH Koubl3 6ap, Gapibirel 50 ask. Opmekuiine
8 asK, an KOHbI3/1a 6 asK Hap eKeHiH eckepin, KyThl1aFbl OPMEKIIiep MCH
KOHBI3JIap/IbIH CAHBIH aHBIKTAHIAP.

2) Maransl 4 Genikke 6o, oubiH 6ip Geuirin Tarsl 4 Geikke Gemi.
Anran KubiHaBLIAPALIH Gipeyin Tarel 4 Gonikke Gonai xone T.c.c. bapibik
KHBIH/BLIAPABIH CaHbl: @) 36; 9) 35 Gomysl MyMKin 6e?

3) OpuekTin MoHiH TabbIHAP:

212102928 _27_26_25_24_23_22_20

4) TyFaH IKbUIZAPBIHABI 2 CAHBIHBIH JOPEKEICPiHiH KOCBIHIBICHI
TYpiHe KenTipinaep.

5) 10 ecikrin 10 kinti Gap, Gipak Kaii KinTTiH Kaii ecikke kenerini
Genriciz. Erep op ecikke Tek Oip raHa KinT keneTiH Goica, Gapibik
ecikTep/i auly ymin KaHiia peT apekeT eTin kepy kepek?
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29. TpuronoMeTpusiiIbIK (PYHKUMSIAPABIH KobeliTinaicin
KOCBIH/IBIFA HeMece AlibIPbIMFA TYPJIeHAIpY

TarpIpbINTHI OKY GapbichbIHa:

* TPHTOHOMETPHSAIBIK (YHKIMANAPALIH KOOSHTIHICIH KOCBIHABIFA HEMece
aifBIpeIMFa TYpIIeHAIpY (opmynanapsin Ginetin Gonackiiap KaHe onapabl
KOPBITBIT LILIFAPY/IB Yiipenecinaep;

*ocel (opmynanapAsl pHEKTEpAi Teme-TeH TYpICHIipyre kKaHe ecentep
uIBIFapy/1a KoJiany el Ginerin GomacsiHaap.

TpuroHoMeTpHAIBIK QYHKUHATAPABIH KOOCHTIHAICIH KOCBIHBIFA He-
Mece aifbIpbIMFa TYPACHAIPYTe KONAaHbIIAThIH hopMyTanap:

sin & * sin f = %(cos(a —p)—cos(a+p)) (1)
cos a - cosfi= l7(::05(«1 —p) +cos(a + ) (2)

sina - cos f= %(sin(a +p) +sin(e-p) (3)

Ocpi hopmynamapast ganenaeiiix.
1-2. cos(a — ) = cos & - cos B+ sin a - sin f,
cos(a + ff) = cos @ - cos f — sin « - sin ff TeHAIKTEPiHiH cOM KaHE
OH GeniKkTepiH a3aiiThil, MBIHAHBI aTaMbI3:
cos(a — ff) — cos (a + f) = 2sin a - sin f, Gynan

sin ¢ - sin = % (cos(a — f) — cos(a + f)) mbiramsl.

Enjti con TeHaikTepain co xkoHe OH 6OIIKTEpiH KOChIM, MBIHAHBI ajla-

MbI3:
cos(a — ) + cos(a + ) = 2cos a - cos ff, Gynau
cos a - cos f = %(cos(u — p) + cos(a + f)) mbiragsl.

Exi OypbIIITBIH KOCBIHIBICHIHBIH JKOHE alfbIPhIMBIHBIH CHHYCBI (op-
MyJIachiH Maiilaiaubin, yIiHii Tene-TeHaikTi o3irines Jonenieriep.
1 -m b1 camn sin 50° - cos 20° - cos 80° epHerinid MoHiH Taly Kepek.

214
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1-2-(opmynanapisl KOPHITBIN LIBIFAPy XKoMbIMEH 3-4-(opmymanap-
Jibl ©3/1iTiHEH JdNICIICHAED.

sing  sinfl _sin@-cos f+cosa-sinf sin(a + B)
cosa cosfB cos @ - cos f} cos @ cos B°

S)tgattgf=
5-opMynaHbl KOPBITBIN WIBIFAPY JKOJIbIMEH 6-8-(hopMynamapst
©3/liriHeH JaMe/IeHep.
1+tga
1-ga
HMonenneyi.
l+tga _ tg45+tge _  sin(45°+a) | sin(45°—a)

Mseicamn = tg(45° + @) Tene-TeHAIriH Janen/Iey Kepek.

1-tge tgd45°—tga cos45°-cosa ~ cos45"-cosa
_ sin(45°+e) _ sin(45°+a)
" cos(90°— (45— @) cos(45°+a)
Jie OChl efli.

= tg (45° + «). lonenney keperi

Ecen. Erep a, f, y ymOypoimTein Gypeimrapst 6osica, onza sin a +

5 ; @ B
+sin f+ sin y = 4cos - cos% ¢ cos% GonaThIHbIH I0NEIAeY KepeK.

Honenpneyi. sina+sinf+ sin y = (sin a + sin f) + sin(180° — (a +

. atf a8 .
+ ) = 2sin Ty tcosT ot sin(a + f#). Koc GypBILITBIH CHHYCBIHBIH
+8

. . .
(dopmyackiH Kok, Obiiaii sxkasyra 6omasl: sin(a + f) = 2sin e

+ + = +
(’ZﬁACOHHaZSina /}'cosu ﬂ+sin(a+/}’)=25in%x

2 2
- + + + = +
/}+Zsina B~co g ﬂ=25in”2/j(cosa2ﬁ+cosa /f)=

2 2 B 2
B Y

CHB | o5 . cosE = asin(90° L) - cosL - cosE = 4cos
3 oSy + cosy v4sm(90 Z> cos7y + cosT = deosy X
B

(3
X €COS -~ * COS .

2 2
Jlanenaey keperi e ochl ef1i.

X cos

@
X Ccos

= 4sin

CYPAKTAP:.

TpHroHOMETPHANBIK (YHKIUHMATAPABIH KOCHIHABICH MEH aiibIPBIMbIH KaH 1l
dopmynanapmen kebeiitinire Typaenaipyre 6onaan?
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FaHa UTANbAHIBIK OKbIMbICTBIIAap H. Taprans
(1499-1557), x. Kapmauo (1501-1576),
I'. Fanuneii (1564-1642) xone dpanuys ra-
aeivaapst 1. @epma (1601-1665) men b. IMac-
Kanbain (1623-1662) reulbiMH eHOCKTEPIHIH
apKachlH/1a 1aMi GacTaibl.

«Kombunatopuka» TepMuHi 1666 KbLIbI
nemic maremaruri I'. JleiiGuun (1646-1716)
«Kombunaropuka eHepi Typaibl oii-TonFay»
aTThl FRUILIMH eHOCTIH JKapuslaraHHaH Keilin

FaHa Konjawbuia Gacramel. Onma anFam per
TepyJaep MEH aIMacThIpyjiap TEOpHsCHl GasH-

Jleonapo Dinep

npanran Gonatein. KomOuHaTOpHKaHbl JaMbITy/a wiBeiilap mMatreMaturi
JI. Ditep (1707-1783) yakeH sKeTicTIKTepre xKeTTi.

Fanamropnan:

1) b. [lackanbain eMipOasHbl KOHE OHBIH KOMOMHATOpHKAa casa-
ChIHJIaFbl XKETICTIKTEPi Typaibl MOIMETTEPI;

2) JI. Diinepain emipOasusl, onbin Kenurcoepr kemipi Typaibl aTakThl
ecebi MEH OHBIH IIEIIyi Typaibi MOTIMETTEPAi;

3) (a+ b)" GunoMbI KiKTeAyiHIH GOPMYTACKIH aNFalll AlIKAH FabIMAAp
Typanbl MajiiMeTTepi Tabbinaap.
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705. YwbypeiuThie ¢, ff, y Oypblrtapsl yuig cos % = Zsin% - cosg

KaThIChl OpbIHAANaThIH Goica, oHaa on TeHOYilipai GonaThiHbIH
JlonenieHiep.

706. sin(a + f + y) men cos(a + f + y)-Hbl @, ff, 7 OYPBILITAPBIHBIH TPH-
TOHOMETPHSIBIK (PYHKIHANAPE! aPKbLIbI OPHEKTECHIEP.

707.tg a = ﬁ tgfi= % tgy= ;7 Gepinren, MmyHaarsl a, ff, y — OH cyiiip

OypeiuTap. o + f + y = 45° GoaaTBIHBIH AdJICIICHACD.

T T

708. Erep (1 +tg a)(1 +tg f) =2 xone 5 <a<m, T = p < m Gonca,

(o + f)-Hbl TaOBIHAAD.

709. Tene-TeHAiKTI Ko ACHACD:
a)tglatp)-tga—tgf=tgla+p) tga-tgp;
tgla—tga—tga=tga-tga-tg3a;

ctgla+p)—ctgf _ sin(f—a)
ctg(a—p)+ctg B Csin(Bta)”

Sotg? 15~ 1

710 3—ctg’15°

OpHEriHiH MOHIH TaObIHIAp.

KbI3bIKThI ECEINTEP.

1) AABC yuin sin 4 — cos A = cos B — sin B Tenairi akukar 6osca, OH-
na £ C = 90° GonaTbIHBIH AdNEIACHACP.

2) (1 +tgix)y'= V27 274277+ 2 "+ 2" Tenairi akukar 6o1aThin-
Jnaii x-Tid Moui Gosa Ma?

200
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O3IH/II TEKCEP!

n-OYpBIITHIH KaObIPFalapbIHBIH CH a3 JKOHE CH KoM CaHbl KaHjaif
601ybl MYMKiH?

9) Tuingep TeH eTin jKaHFAKTap JKMHAJIBI XKOHE JKAHFAKTAp CaHb
THiHEp CaHbIHaH apThIK Gonzbl. Omap/ap! aral KybIChiHA TAChIFAH/IA
ap6ip Tuin 6acka apbip THinre Tycin Kanran 6ip-6ip xanrakran 6epin
oteipabl. Erep 6apibik THiHACp cakTay opHbIHA 33 jKaHFAK OKe/lreH
GoJica, opKaiiChIChl KaHIIA XKaHFAKTaH KHHaraH?

312. 1A) [imimaepi Gipaeit oprypai keti monmTep MeH onapabiH Gec

BYJI KbI3bIKThI!.

Thickabbl Gepinren. Onapaan Gip TeickabbiMeH aonTepai KaHmia
TociMeH Tanaan amyra 6onaus?

2A) 5 xexmiin map mMeH 4 caprbim mwap Gepinren. Ochl mapiapbl
KaHIIa TOCUIMEH KOKIIi Iapiap Katap TypMaiTelHJaii etin Gip
Katapra Koiora 6omazipl?

3A) Oprypai 12 noHHiH opTYpii 5 noHiHeH Gip KyHre apHanm KaHIIa
cabak kecrecin Kypyra 6omajbi?

4B) Tenneyai weminzep: 4C; = 1545,

o o
5C) OpuexTin MoHiH TabbIHIAD: (1 = \/17) + (1 4 ‘/12 ) 8

KOM6HHBTOPHK8HHH KONTEIreH JIEMEHT-
Tepi epre 3amaHHaH, Mbicansl, Keitaii MeH
Yupicranga Genrini Gonran. Ymaimikrep
JKMBIHHBIH Ka3ipri kesae Oblnaii xkasbliaThiH:

W+ Ch+ ...+ Ch + ...+ Ch = 2" GapnsIK iwki
JKUBIHIAPBIHBIH CaHbIH Taly ibl GinreH.

Yuninix raneiv bxackapu-akapus (XII £.)
Tepy MeH aIMacThIpyabiH Keitbip Typiepin
ccentereH. BUHOM/IBIK KOdppuumenTTep Kec-
teci (Mackans ymbypsime) Opra A3HAIbIK

Baes lackans g
FanpiMaapra Oesrini Gomran. Mbicaibl, OKbI-

MbIcTbl, akbiH Omap Xaitam (1048-1131) n-nin keii6ip Gacranksl MoH-
nepinid kecrecin 6inren. Kombunaropuka Feuibiv perinae X VI raceipaa

90
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13. Canjabik Ti30ek, oHbIH Oepiay Tociaaepi
JKoHe KacHeTTepi

TakbIpbINThLI OKY Oapbichinaa:

* AKbIPIbl KOHE IIEKCI3 CaHABIK TI30EKTEpAiH aHBIKTAMACKIH, OCHE KIHE
kemimerni TisbekTep Tyciuirin, Tisbekrepain Gepiny Tacinepin Ginecinaep;
* Ti3GeKTin n-mi Mymecin Tabyabl, apTYpai TacinaepMen Gepinren caHbk
Ti30eKTepIiH KacHeTTepin HaKThiIay1bl yiipenecinmep.

1,2,3,4,5, 6,7 canap KarapbliH KapacTeipailbik. OCbl CaHIapABIH
ApKaiChIChIHA OHBIH KBAJPATBIH COMKECTECHAIPIN, anFaliKbl JKETi HaTy-
pail caH KBaJpaTTapblHBIH aKeIpibl Tizberin 1, 4, 9, 16, 25, 36, 49 ana-

mbi3. Enai op6ip HaTypan caHra oFaH Kepi caH[Ibl COHKECTeHIpim, mek-
I 0 W | 1 5

s 3 g0 50 e o o Auambis. Erep op6ip Ha-

Typan caHra KaHJai na Gip HaKThl caH coiikec KeneTiHael epexe Oap

ci3 canabik TizbekTi: 1

Gozca, oupa a,, a,, ..., @, ... CaHABIK Ti3dex Gepinren aeiini. Opbip
a, caHblH mizoexmin Myweci 1emn, an n-71i OHbIH HOMipi e aTaiizbr. Tizoex-
TIH MyuIenepi naTeiH oninbGuinin ke3 kenren Kimi opnimen Genrinenyi
MYMKiH, Mbicansl, b, b,, ..., b, Hemece ¢, ¢,, ..., ¢, T.c.c. Mymenepi
a, Gonateiu Ti30ekTi (a,) Aen Senrineiii.

CﬂHdblN mizbex oen anvlkmany obavichl arawKsl n Hamypan can-
oap dcublibl Hemece DapIvlK HamMypai canoap dcuvinvl Goramoin QynK-
yus amanadsl. ATFaIKel 7 HATYpajl caHAap KUbIHBIHAA Gepiiren canuap
Ti30eri akbipabl, an GapIbIK HATYPAN CaHAap KUbIHBIHAA Gepiiren canaap
Ti3beri wekciz Ti3bek aen aranaibl.

Canapik Ti30ek (yHKuMA CHAKTHI POPMYJIAMEH, KECTEMEH, rpaduk-
neH koHe GasHansin Ta Gepinyi Mymkid. CanabiK Ti30ek KoGiHe OHBIH
n-i Myiecinin GopMysaceiH KepceTy apKbiibl Oepineai. Meicansl, Ha-
Typasl TaK caHaap KBajapatTapeibid Tisderi a = (2n — 1)* dpopmynacki-
MeH 6epineni, myHaars n€N. By gopmynaMen ockl Ti30CKTiH Ke3 KelreH
myuecin Tabyra Gonazbl, mpicansl, @, = 1,a,=9, ... ,a, =81, ... .

I -mprcan. (b)canasik Tis6eri kecte apkbLibl depinren. Ockt Tis6ek-
TiH rpa)UriH Cabin, OHBIH #-11i MYLIECiHiH (OpMyTachiH XKa3y Kepek.
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I11. TI3BBEKTEP

Beouaimi o

* Can/IbIK Ti30EKTIH, apHPMETHKATBIK Ka-
HE TEOMETPHAIBIK  NPOrPeCCHATAPIBIH
aHBIKTAMAIaphiH;

* caHIBIK Ti30eKTiH Gepiny Tocinaepin;

* 1IeKci3 KeMiMeni reOMeTpHAIBIK Mpo-
TPECCHS YFBIMBIH]

* apH(METHKAIBIK KOHE TEOMETPHAIBIK
NPOTPecCHsANapiAble  A-li  MylIeciu,
apHOMETHKAIBIK  JKOHE  TCOMETPHAIBIK
NPOrPECCHANApIALIN  ATFAIKEL /1 MyLe-
CiHiH  KOCHIHIBICBIH,
TEOMETPHAIBIK NPOrPECCHs MYIEepinii
KOCBIH/IBICBIH €cenTey (hopMmyatapsii;

* MATEMATHKANBIK MHAYKUMA DiCiHiH
ManiH Biay Kepek.

wiekci3  kemimerni

HITHIKECIH e
* TisbekTepain, iminge  apud-
METHKAJIBIK JKOHE TCOMETPHSIBIK Mpo-
rpeccHsIapAbiH A-1i Myuienepis Taba
any;

OHBIH

* apU(PMETHKAIIBIK KIHE ICOMETPHAIBIK
nporpeccHANapabin
APUPMETHKAIBIK JKIHE TCOMETPHAIBIK
NPOTPECCHSANAPABIH A Mywienepi Ko-

n-wi - Myuwenepin,

CHIH/BICHIHBIN, MIEKCi3 Kemimeni reo-
MCTPHSIBIK NPOrPECCHAHBIH MylIenepi
KOCHIHIBICBIHBIH (JOPMYTaTaphiH, COHBIH
imiHge MOTiHAI ecemTep uibIFApyaa
KOJIJ1aHa aity:

* MATEMATHKAIBIK  HHAYKIHSA

ecenTep WwhIFapy1a KoJiana ai

duicin
V Kepex.
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n*> 121, n > 11 anamsi3. Jlemek, 12-mi Homipaen Gacran Gepinrex

Ti36eKTiH GapiblK Mymenepinin Mani 100-1eH apThik 601151,
Kayabor.n=12.
Ti36ek OHBIH MYIICICPIHIH CHIIATTAMANIBIK KACHETIH KOPCETY apKbiiIbl
na Gepineni. Mbicansl, xkaii canzap tizeri: 2,3,5,7,11, 13,17, 19, ... .
Exinmi Mymecinen 6acran ap6ip Myiueci aabIHFBI MYIICCIHEH apThIK
Gonarein Ti30ek ocneni Tisbek aen atanansl. Exinmi mymecinen 6acran
ap0ip MyIeci anabiHFBI MylICCiHeH kKeM GonaThiH Tiz0ek Kemimeni Tizoek
Jen atanaabl. bapabik mymieci TeH GonaTein Ti30ek mypakmeor Tiz6ek nen

aTanaThlHBIH CCKEPTEHIK.

n ) " s .
S-ecema, = Tt T dopmynaceiven Gepinren TisbekTiH ecreni 60-
" n

JIATBIHBIH JQJICICY KepeK.
Honenneyi.a,  >a, Gonareimen fanenneitix, on ymwin @, , —a

ne1 " D

- o _ntl n _(n+l):—n(n+2)_

aifbIpbIMbIH Garanaiibik. a,,  —a, = PR e L PR PRSI
1

= 7 Oonaaei. Ke3 kenren n€N yuIiH COHFBI OPHEK HOIICH
(n+2)(n+1) L g

aprbIK. Jlemek, a,

., > a,, AFHH, KepceTiareH Tizbek ocneni.

CYPAKTAP:

1. Canapik Tis6eKkTiH anbiKTamMackii Gepinaep.

2. Kanpaii canzibik Tis6ek aKbIpJibl, ajl KailChIChI IEKCi3 Aern aTanajbi?

3. Canawik Tisbextin Gepinyinin Kawpmaii tocinaepin Ginecinaep? Msican
KenTipimep.

JKATTBIFYJIAP

A denzeiti
313. Tis6exrin GipiHii )oHE aNTHIHIIBI MYIICICPiH aTaHAAP:
a) (a):2;-1;5;-2;9; -3; 15; 4;

3) (I;") 0;-3;-6; -9; -12; -15.
314. Tisbek n-wi mymecinin a, = 3n — 1 dopmynacsiven Gepinren.
@, @, ., TabbIHAAp.
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n 1 2 3 4 5 6
b 5 6 7 8 9 10
a 1 2 3 4 5 6
Il e wy i. Bepinren TizGek aKbIPIIBI, OHBIH
b rpaduri koopauHatamapel (n; b)) Gomarein

anTel HykTeaeH Typamel (31-cyper). b -nin
i MoHiHe TeH Gonatei ap6ip GonmexTin Gomimi

n-HiH HOMIpiHE TEH, am ajibiMbl n-HEH 4-Ke

12345617 apThIK OosFaHibIKTaH, Oyin Ti30ekTiH n-mi

Mymiecinin Gopmynacein Gbinaii xkasyra Gomna-
31-cypem w4
Ll ==

n
Keiibip sxarnaiina Tis6ekTid (n + 1)-mi Mymecin oHbIH anabiHFbI (Gip

Hemece Gipueure) Gepinren Mymenepi apkbiibl Tabyra Gonathin Gopmy-
namen Gepeni. TisOekrin Oynaii Gepinyi pexyppenmmix Tocin pen arana-
bl

2-Mpican a =2 6omatein, a, = 3a, pekyppentTik Gopmyack-
MeH Gepire Tis0eKTiH TOPTIHI MymieciH Taby Kepek.

I ¢ w y i. Bys Ti36exTin TopTiHmi Mymiecin Taby yiiH OHBIH al/bIH-
Fbl Myluenepin tabambis: a, = 3a, = 6, a, = 3a, = 18. Couna a, = 3a, =
=3-18=54

Kayabo. 54,

3-Mplcan -5 neH 5 canjapbl anMackln oThIpaThiH (a,): —5; 5; -5;
5; ... Ti3Geri Gepinren. OHbIH 7-11i MyuIecCiHiH (OPMYTaChIH kKa3y Kepek.

Wemyia =(1)"5a=(1)"5a-=(1)5a=(-1)"560-
nazibl. Bapiielk TaK HOMipIi OpeIHAapaa —5 caHbl, ajl XKyM HOMIPJIi OpbIH-
Aapja 5 caHsl TYpFranabIKTaH, a, = (—1)" - 5 Gonampl.

Kayabu.a =(-1)"-5.

4-mpican a, =n’ -2l misderinin Kaii Homipinen Gactan mymese-
pinin Mani 100-1eH apThiK Gonaas?

Memyi. n*—21> 100 wapreid KaHAFATTAHABIPATBIH n-HiH (NEN)
Gapnbik MoHEpiH TabalibIK.
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320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

a) JKasbutysinaa Tek 2; 3; 5 canmaps! Kaiitanan6aii KonaaHblIaThiH
ocneni exitanbansl canjap Tizderiu; o) saspurybinna Tex 0; 13 4; 7
caHjapbl KaiiTanan0aii KOJIAQHBUIATBIH KeMiMeli ymraHbamsl caH-
nap Tiz0erin xaspinaap. Ockbl Ti30eKTepiH opKaiiChiChIHAa Heme
myme 6ap?

30

e B = als = . . = gn-1. = (3y -
a)a, =|2-5n);9) b, "+[,6)(" 2" ) d, = (-3)" popmy

naceiMer Oepinred Ti30ekTiH anramkel Gec MyleciH jKasbiHAap.
Ocpi Ti36exTep/ain Kauaail (akbIpiibl HeMece eKTeyci3) GoMaThIHbIH
Kepcerinzep.

Erep: a)a, =-5,a,= 1 xomea,,  =a, +a;9)a =2,a,=4

KoHe a, ,=a, —a,  Gonca,(a ) Ti30erinin aTFaLIKBI aNTH MyLIECiH

TabbiHAap.

a, = 2n - 5 Tisberinin: a) 8; ) 12; 6) k; B) k + 2 nomipni mymiecin
TabbIHAap.

d =42 — 5n ris6erinin: a) 17-re; 9) 2-re; 6) —8-re; B) —53-ke Ten
GosaThlH MyLIECiHiH HOMIpiH TabbIHIap.

(v,) TisGeri n-wi mymecinin y, = 4n — n* popmynacimen Gepii-
ren. Erep: a) y, =-96;9) y, =4;6) v, = 0; B) y, = 3 Goca, n-11i Tabbin-
nap.

a) 24; 9) 49; 6) ~100; B) 625 caubi b, = n*—6n + 9 hopmynacsiMen
Gepinren Tisbekrin mMymeci Gona ma? Erep Gosca, oHbIH HOMIpiH
KopceTinaep.

Erep:a)a, =7,a,  ,=a,+8;9)b = ;—, b, =3bz0)ie; =26

=lwxonec,  =c  +tc:B)d =1,d=2xomed
Ti30EKTiH aIFaliKbl anThl MYLIECiH JKa3bIHIap.

+1 n+1

,=d, -d _ Goca,
a) Bipinmi mymieci 3-ke Ten, an opGip Keseci MyIeci anIbIHFbICBIHAH
5-ke apThlk Gonmatei (x,) Tisberinin; 9) Gipinmi mymeci 50-re
TeH, an opbip keneci Mymieci anabIHFBICBIHAH 9-Fa KeM GonaTein
(v,) TisGerinin n-wi Mymecinin GopmynachIH Ka3piHaap.

n-HiH Kanjait Momzaepinze 328-ecente GepinareH Ti30ekTiH Mymie-
aepi: a) x, > 100; 9) y, < 0 GonarsinbiH TabbIHAAP.
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728.

729.

730.

Tene-TeHaiKTi JonenueHaep:

1—4sin® @ cos® @ sin 8« |

= cos 2a; 6) cos a cos 2a cos da = 4
8sin

cos’ @ —sin” @

) 1+ cos @ —sina = _cte2: 8) /l1—cosa _ [l+tcosa .
1—cosa—sina By 1+cosa@ l—cosa 8%
MYHJaFbl 7 < a < 27.

©OpHeKTI bIKIaMIaHAap:
a) 16¢cos 4a cos 2a cos a sin a;
) (cos*a + sin*a)(cos a — sin a);

3 1
6) sin‘a + cos'a — 4 cos 4a;
B) cos’a — 6¢os’a sin’a + sin‘a.
TencisaikTi ronennenaep:

a) sin a cos a < %, MYH/IaFbl 0.€ (0.

9) sin 4a < 2cos 2a, MyHIaFsl 20€ (—g

6) sin 3a < 2sin 1,5¢, mynaarbi aE(O; 'E)

731. a, b — xaterrTepi, ¢ — rHNOTEHY3aChl KAHE @ KaTeTi ¢ OGypbilibiHA
. a b+c -

Kapehl KaTaThlH TIKOYpHITH yIIGYphiTa ctgy = T, Tewuiri
OPBIHAAIATBIHBIH JAIEIACHACP. -

732. a) 5 — 4sin x cos x; 2) 3(sin 2x + cos 2x)* @PHEriHIH €H YJIKEH KIHE
eH Kili Monaepin Tabbirap.

733. Erep sin(é‘i =+ Za) = m KoHE %{5 < a < 7 Gonca, tg a + ctg a-Hbl
TabbiHaap.

C oeneeiti

734. Tene-TeHaikTi Kone/ACHACD:

g’ 2e—tg’ &
1—tg*2atg’ @

3tga— tg"a.

tg3a= 1
8 fgda 1-3tg" @

6) =tg3a-tga.

3) sin3a =2+ cos}a;

sin @ cos @
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315.

316.

317.

318.

319.

TizbekTin anramksl 6ec MyLIECiH Ka3blHAAP:
e ol

a)a, = 2-3n; 6) /7" T

a)a,=50—"Tn; B) b =n.

AKBIPJIBI CaHIBIK Ti30ek G0oMaThiH (QYHKLUHIHBIH AHBIKTATY OOIBICH

MEH MAHJIEp KHBIHBIH TabblHap:

a)3;9; 27; 81; 6)2;4;8;2;4;8;2;4;8.

d) 1;—1 5 '1*:—1': L
2 2?2 2992

1=

32-35-cyperTepin KaiichichiHaa: a) ocneni Ti3OekTiH; 2) kemimerni
Ti30ekTiH rpaduri GeliHeICHICHIH aHBIKTaHAap.

o Ti13161n

32-cypem 33-cypem
a1, dyd=-Lm-sy+4
| T 5] R
o3 T4 Tem 1
. Tm
34-cypem 35-cypem
Keneci Tisbextepain Kaiichicl: a) ecnesi; 9) kemimerni 601aTbiHbIH
3epTTeHep:
@rl.2,3.4.5 L |
& Q%3R4 56 22107 100 * 1000 * 10000
(b,): —4; -16; —64; -256. (21):552;5; 5, 255,5,;5;:2:
(c)): =5;25;—125;/625. (£):0,1;0,11;0,111; 0,1111.

318-ecenrteri (a,), (b,), (c,), (d,) TisbekTepinin n-wi Myweciuin dpop-
MyJIAChIH Ka3bIHAAp.
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722.

723.

724.

725.

726.

Tene-teHaikTi ganenuexep:

sa _ l—cosa a I—cosa
tgls = 7 6)tg ==+ .
W ™ Thicosu )85 =% 1% cosa

ool s ltesa,
2 T 1-cosa’
Kaptbl GypeiuiTeie GopMyIanapbis KOJAAHbLI, eCCNTEHACP:
LT, T
a)sle‘ 6)tglz.
T, i
Q)C(’Slz‘ B)tgs.
Erep: a) cos a = % JKIHE zzi <a<2mo)sina= —% KoHe T < o <
3 7 T a a @
<=L, = L<a< S L gs
B ;0)tga 54 oHe o <a nﬁcnca,smz.cosz,tgz KOHE

ctg %-Hi TabbiHAap.
Erep: a) tg 2a = ,% Bonca, tg a-ubl; 9) sin 2a = 0,96 Goica,
lg(a i Z)-Ti ecenTenaep.

Okymsinapra: «y/(1—cos @) +sin’ @ epuerinin a = 120° Goa-
FaHjaarel MOHIH TaObiHAap» JlereH TamnchipMa OepinreH  eni.

Oubt  Hypnan Gbimaii  opemmams:  /(1—cosa) +sin‘a =
- \/(l —cos 60°)° + sin’ 60° = / }T + % = 1. barnaHHbIH wewiMi b1~
naii Gomer: /(1 — cos @)’ + sin® @ = /1 — 2 cos @ + cos’ @ + sin* @ =

=y2(1-cosa) = [4sin’ = 2|sm%1 = 2sin 60° = /3 . Kimuin

memimi aypsic?

B oenzeni

727. Erep: a) ctg 2x =

I x
2 8
tgx= % Gouca, f(x) = a sin 2x + b cos 2x GYHKUMACBIHBIH MOHIH

< x< Z 6osca, f(x) = sin 4x + cos 4x;

TabbIHIap.
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C deneeni

337. (a,) TisGeri a, = | wapThIMeH KHE @, | = @, - n PEKYPPEHTTIK (op-
MmynacbiMeH Gepinren. a) Ocwl Ti30ekTiH anfamkel 6ec Mymiecid
TabbIHAAP; 9) CAHHBIH (HAKTOPHAIIBI YFBIMBIH Naii1a/laHbIM, TI30CKTiH
n-11i MyIIeciHii GOpMyIachiH Ka3bIHAAp.

338. LudpnapbiHblH  KOCBIHABICH 9-Fa TeH OOMaThlH  YIITaHOAIbI
caHap/bIH ocreni Ti30eriHiH asraliKel JKeTi MYLIECIH kKa3blHAap.
By Tisbekre Hewe myme Gap?

339. 5-ke GesreHae KauAbIFbl 3-Ke TCH OOJAaTBIH JKYN CaHIapIbIH
(a,) Tisberinin anFamke! 6ec Myniecin xKasbIm, n-mi Mymecinin ¢pop-
MyJIachlH KYpbIHIAp.

4n+1 5
Tey (opmynaceiMen GepiareH.

340. (x) tisGeri n-wi Mymecinin x, = 5

a) TisbekTin xKy3iHmi Mymecinin s -TeH KaHIIara YIKEH EKEHIH;

2) n-HiH Kaujail Momaepinze x — % < 107 Tencisairinin akukar

GomaTeIHBIH TaOBIHAAP.

& i 2 o, . e n .=
341. n-wi myweci ¢, = wr TisGerinin # > 2 Gonranna kemimeni 6onaTei-

HBIH JI0JICIICHIep.

KbI3BIKTbI ECEIITEP.
1)ide2; 3;
Kacuerrepi 6ap. Ocel MylIeaep/Ii KaHe 0Iap/blH KaCHETiH aTanaap.

1
T
a

; 46 canbIk Tisberinge exi mymecinen GacKanapblHbIH

2)a*+ at+

St [:ﬁ OpHEKTEpiHiH MoHepi GonaThiH caHaap

. ; 1
Ti30eriH jKa3bIHAap, MYHAFbl @ + i 5.

3) [upk  KOHBUIBIMBIHIA  KOJIIAHBUIATBIH  BEJIOCHIEATIH  apTKbl
JIOHTCJICTiHIH Y3bIHIBIFBI ANIbIHFBl JIOHTCICTiHIH Y3bIHABIFbIHAH 2 ece
yiken. Erep apTkel JAeHreneriHin y3biHAbiFbIH 1 M-re Kimipeiitce, an
aNBIHFBIHIKIH | M-Te apTThipca, 60 M KO/l OTKEHAC apTKbl JIOHIeIeK
afIbIHFBl JIOHTeNeKKe Kaparanaa 30 afimanbiM apTeik skacaiiael. Op
JIOHTEJICKTIH Y3bIH/bIFbIH TabbIHap.
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28. TpUroHOMeTpHsIBIK (PYHKIHSIAPABIN KOCBIH/ABICHI
MeH alibIPbIMBIH KoOel TiHaire TypJenaipy

TarpIpbINTHI OKY GapbichbIHa:

* TPHTOHOMETPHSIBIK (DYHKUMANAPABIH KOCBIHABICH MEH AiibIPHIMBIH KO-
Geiiringire Typaenaipy dopmynanapsin Ginetin GonacsiHAap KaHEe 0napIbL
KOPBITBIT LILIFAPY/IB Yiipenecinaep;

*ocel (opmynanapAsl pHEKTEpAi Teme-TeH TYpICHIipyre kKaHe ecentep
mBIFapy/a Koany ast 6inerin Gonacsirap.

TpPHUrOHOMETPHSAIBIK (YHKUMANAP/BIH KOCBHIH/IBICEI MCH aifbIPBIMBIH
kobeiiTinire TypacHAIpY YIIiH KOIAaHbUIATBIH (hopMynanap:

atp a— B - sin(a*ﬁ)r
2 o8 2 tgatigf= cos @ - cos B ®)
(2) sin & — sin f# = 2sin ";B 'cos# tga—tgﬂ=%
ath in(a+p8)
g o a sin B
atp . _ sin(a-p)
7 o “ga_ﬂg'ﬁ__sina smB(g)

(1) sin & + sin = 2sin

(©6)

(3) cos & + cos f=2cos ctgatcetgf= (W]

(4) cos a — cos ff =-2sin

Ocsi hopmynanapast ganenjeiiix.

+ 8
2

a+f a—f
z 2
a+p 1r—/})_.u+ﬁ‘ a—f
7t ) =sin—; cos—
a+f a—ﬂ)_ . atp
2 2 = sin—,

1-2. Bypsimrapasl o = £ + & ; i s B= Typine

kenripeiiik. Conna sin a = sin( +

a¥p . @=B
) sin—
a—p at+pf . a—

X Cos™ 5 —Cos—— “sin— 8 Gonajel.

+ cos , sin g = sin(

Ocbl TEHAIKTEPAIH €O jKHE OH GOJIKTEPiH KOCHIN, MbIHAHbI a1aMBbI3:

(1+,3A a—f

cos
2

sin a + sin f = 2sin , an erep ocel GenikTepai asaiitcak,

a=p
2

a+p
cos—,

omja sin a — sin ff = 2sin LIBIF/IbL.
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330. n-wi mymecinin popmynaceiven Gepinren (a,) Tisberinin Mymenepi
Kaii Homipsen Gacran: a) a, = n® — Tn ou; 2) a, = -n* + 4n +

+ 5 Tepic Gonazusr?

Ti36e-

331. n-wi mywecinin Gpopmynackiven Gepinren: a) a, =

_— . ntl . - = "
rinin ecneni; 2) b, = Ti30erinin kemimeni GonaTeIHBIH AdMEN-
newzep.
B oeneeni
332. Erep: a) e =15  =e ¥ 2:9) =1, =% 2 Gosca, ockl

(c) Ti30eriHiH agFalIKel aNThl MYIICCIH XKa3bll, OHBI A-IIIi MyLICCi-
HiH GopmynaceiMen Gepinep.

333.a, ,=a, + a, , pekyppeHtrik dpopmynacsiMen KaHe ¢, = a, = |
mapTeiMeH Gepinren cannap Tisberi @ubonayuu mizbeei nen arana-
bl (nTaneaHABIK MaTematHk Jleonapao ITusanckmii (1180-1250),
Dubonauun hamunuiceiMen benrini Gonran).
a) Gubonauun Ti30EriHiH anFaIKel KeTi MyLIeCiH Ka3bIHAAp.
) dudonauun TizGerinin Mymenepi ymin a;.. —a;., = a.a,
JiriHiH akHKaT GOIaTBIHBIH J2JICIACHACD.

334. a) 3-xe ecenmik Gonarei caHmapabiH (a,); 9) 3-ke ecenik Goma-
TBIH Ky cannapasii (b,); 6) 3-ke ecenik GOMATBIH TaK CaHAAPABIH
(c,) Tisberinin n-1wi Mymecinin GOpMyTaChIH KYPBIT, OHbIH AJFALIKbI
6ec Mymecin kKa3bIHAAP.

335. % sKail Genmmerin OHABIK GomeKk TypiHae jKa3raHAa, OHIBIK

ynectepin epHekTeiiTin Tisdexrec cannap (b,) Tisberinin Mymenepi
Gonaibl.
a) Ocpl Ti30ekTin Mymenepinin apacsinaa Gipaeit canap 6ap ma?
9) by; b b : b, mymenepin Tabbinaap.
6) Ocsl Ti36ek ocneni, He kemiMeni 6oma Ma?

336. n-mi mymieci 6epinren:

o) g = —L
" ont2

GOoNIaThIHBIH I ACHACP.

ntl
2n—1

Tisberinin ecnexni; 3) b, = Ti30erinin Kemimeni
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735.

736.

737.

.oa a 1 : 1
Erep a€[0; 27] xone: a) sin7- - cos- = -3 9) sin & - cos & =

2 274 2’
Y3 s a 1 > ‘2
6) sin’ 4 Cos =5 B) cos*2a — sin*2a = 1 mapThi OPBIHAANATHIH
6osca, o GypbIlIbIH TaObIHIAD.
a)sin10°-c0s20°-cos40°= 21;-;9)800520°-cos40"~ccs60°-cos$0°= ; 5

6)4cos’ (45“ — [2( )+ V4sin' @ + sin® 2a =2, mynmarsi 180°<a<270°,
TeHAIriHiH AKHKATTBIFBIH I0JICIICHICD. C
Ienbepain 4 cM-re TeH AHAMETpiHE

onbIH O HeHTPiHEeH | CM KalbIKTHIKTA

M mnykrteci Gearinenren. M Hykreci “ A

apKbiIbl  ©3apa nepreHukysp AC

MeH BD xopaanapsl JKyprisiaren xone "

ZCMO = a (73-cyper). ABCD rtepr- A

GypBINIBIHBIH ayIaHbIH TaGbIHAAD. \ D

73-cypem
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I ewy i.sina-cos’a —sin’a - cos & = sin a - cos a - (cos’a — sin’a) =

L . =L
=sin 2a - cos 2a 4sm4a.

Kayab6 sl sina - cos’a—sin‘a - cos & = -sin 4a.

H %) 6ouca, sin 4a epHeri-
g 1-tg'a
1+tg8a 1+tg°a

(SIS

2-mbican Erep tg a = 3, Mmynzaarst ae(
HiH MOHIH TaGbIHAap.
[ ewmyi.sinda=2sin2a " cos2a=2"

-8 _ 24
10 25°

24
)Kaya6b|.425A

JKaptel OyphIIITBIH TPHTOHOMETPHSAIBIK (yHKUHATAPBI YIIiH Keseci
(dopmynanap akukar:

s W 1-cosa . a _ _sina
(9)51“2_t‘/ 2 # th l+cosn(“)

a_, / ; @ _l-cosa
(IO)cosi— 2 3 tgz Sina (12)

Ocsi hopmynamapast ganenjeiiix.
9-mbl MeH 10-dopmynanap 4-mi MeH 3-(opmynanapiaH MIbIFab,
OHbI O3/1iriHEH JdNeICHIep.

. . a @
sing-  2sin7--cos -

a _ 2 - 2 __sine
11) g5 o ) e Conrbl Gopmymansl
cos 2cos
2 2
o @
sin -

e3irinen monenaenaep. On ywin F Gostuerinin anbiMbpl MeH GonimMin

2

cos

2sin %—re kobeiirinaep.

. T
3-mbican. Erep sin o = 1

; Gosica, MyH/aFbl aE(O: 2) JKOHE

m>n>0,tg %-Hi Taly Kepek.
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27. Koc #aHe KapThl OYPbIITHIH TPHIOHOMETPHSLIIBIK
pynxkuusIapbiHbIH GopMyJiaiapbl

TakbIpbINTLI OKY Oapbichinaa:

* KOC JKOHE KapThl OYPBIITHIH TPHTOHOMETPHSAIIBIK (yHKUMSIAPBIHbIH (Gop-
Mynanapei Gineciniep xaHe 0ap/bl KOPBITHIN WILIFAPY /bl Yiipenecinaep;
*con opmynanapabl epHEKTEpHi Terne-TeH TypJeHIipyre koHe ecentep
wmBIFapy/a Konaany el 6inerin Gonaceiiap.

Koc GyphIlIThIH TPHrOHOMETPUANIBIK (yHKIHAIAPHI iiH Keneci pop-
MyJlajgap akHKar:

.8 ; g 2B
(1) sin 2a = 2sin @ * cos ; sin 2a i+ @ (5)
" 1-tg*a
S SO R | =—2"
(2) cos 2a = cos’a — sin’a; cos 2a Tt (6)
3) cos 2a = 2cos’a — 1; tg2a= 222 g
(3) cos 2a = 2cos’a — 1; 2= 7
Al B 2
(4) cos 2a = 1 - 2sin’a; ctg 2a Jga ®)

Ocsl hopmynanapast ganeneitix.

1) sin 2a = sin(a + @) = sin a * cos & + cos a * sin & = 2sin & * cos a;

2) cos 2a = cos(a + &) = cos @ - cos & — sin a - sin & = cos’a — sin’a.

2-opMyna MEH Herisri TPHrOHOMETPHSUIBIK Tere-TeHAIKTI naiixana-
HbI, 3-mi MeH 4-GopMynanap/bi 03/1iriHeH JaneaeHAep.

2sin@-cos a

5) sin 2a = : 5 —; GOIIEKTIH anbIMbl MeH GOMiMiH cos’a-Fa
cos” @ *sin” @
) : 2tg a
Geutim, sin 2a = L anamsi3.
1+tg" e

2-hopmynanbl naiinananbin, S-Gopmysanbl KOpbITKaHaail, 6-popmy-
JlaHBl O3IrHEH 1o/ IeHACD.
tgattge _ 2ga
I-tga-tga 1-tg'a’
Cerisinmi gopmynanbl e3irinen raneaaenaep.

7)tg2a=tg(a+a)=

1 -MBblcan. sina - cos’a—sin’a - cos a epHeri bIKIIaMaay Kepek.
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715.

716.

AT

718.

719.

720.

721.

5 T :
Erep: a) cos a = 13 JKIHE 3 < a < m Gonca, sin 20-HbI;

3z

) sin @ = —0,8 xoHe T < a < 2x Gosca, cos 2a-Hbl; 6) cos a = —0,6

3
2

r)tga=2 6oica, sin 4a-Hbl; F) sina = I? GoJica, cos 4a-Hbl €CCNTEHACP.

JKoHe T < a < Gouica, tg 2a-Hbl; B) tg o = 3 Gosnca, cos 2a-Hbi;

a) TeuOyiiipai ymOypbiThIH TabaHbIHAAFE! OYPBILIBIHBIH CHHYCH

7 . :
35 -Te TeH. OmubiH Tobecinzeri OyphIIBIHBIH CHHYCBI MCH KOCHHY-

CBIH TaObIHAAP.

9) ABCD pombbicsinna cos £ CAD = 0,2. BAD OypbllubIHBIH KO-
CHHYCBIH Tayblll, OHBIH JIOFal Hemece CYHip Oypbiur GonaThiHbIH
aHbIKTaHAp.

Tene-TeHaiKTi KonEIICHACD:

2 s sin 2¢
a) —————— =sin 2a; 0) —— ——=tga
)lga+c|g(( ) )]+c052a &
%) cos2e—1 _ g sin2¢tsine  _ —
sin 2a g I+cos2a+cosa 2%

OpHEKTI bIKIaMIaHaap:

a) 2sin @ —sin 2@ | 6) lg:zx—l ’
cosa—1 cos2a ’

2 cos2a—cos'a . atg a(1—tg’ )
cosa—1 1+t a)

Erep:a) 0 <a < 72: Gosca, sin 2a < 2sin a;
d0<a< i‘~ Gouca, tg 20 > 2tg o 6OMATBIHBIH AdICIACHACD.
Erep: a) sin 2a + cos 2a = 1; Gouca, sin 4a;

L@ a _ 1 o @ cin : -
9) sin"~ +cos - = o Gouca, sin~- epHeriHiH MIHiH TabbiHAAp.
Kaptel OypeiuTbin GOPMYIAChIH KOIJIAHBIN, OPHEKTI TypaeHIi-
pinaep:

a) sin’6a; 6) sin2(4a + %), r)tg 3a;
9) cos*da; B) 0053(60 = 14'5), ¥) ctg 8a.

204
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IIemyi. Herisri TpUroHOMETPHSIBIK Tere-TEHAIKTI MaiilanaHsii,

MBIHAHBI aJ1aMBbI3: COS ¢ = \/I *(

m — "f_): _ e ny = (=)
m+n’ (m*+ )

_ _2mn Coma t a _l—cosa =il 2mn (m*n):,
m+n €3 sine ’ m+n’ omiAn
1—cosa =Qn~n)Z .m=n _m-n
sin @ m'+nt S mttn omtan’
m-—n
Kayabsr. g
Y m+n
CYPAKTAP:

a) Koc GypeiuTein; 2) kaprhl OYpbIITBIH TPHIOHOMETPHSIBIK (YHKIHA-
JTapbIHbIH GOpMyIanapbii KasbHAAD.

KATTBIFYJIAP.

A oeneeiti

711. Opbip epuekti KOC OyphIUTEIH (HOPMYIAChIH KONIAHBIIN, TYpICH-

Jipinzep:

a) sin 8a, cos 6a, tg 4a;

9) sin 5a, cos 3a, ctg a;
712. OpuekTin MoHiH TabbIHAAD:
a) 8sin 15° - cos 15°%;
2) 4sin 22°30' cos 22°30";
6) sin 15° - cos 15°;
713. BemmekTi KbiCKapThIHAap:
sin 100° |
2 in50"°
5y Sin s,
cos 75° *
714. OpHekTi pIKIIaMAaHIap:
a) cos2a — sin*2a;
cos 8a
cos 4a — sin 4a

2)
6) 1 — 2sin’ 2a;

—cos 4a;

i a o2,
6)sm2.cos3.lg4.

B) sin% cosz—“ ct; S
Tl

B) sin® 15° — cos’15°;
1) v/2 (c0s?22,5° — sin22,5°);
¥) 2tg 15°: (1 — tg?15°).

cos 80°

6} cos 40° — sin 40° 3

B) 2sin 3a * cos 3a - cos 6a;

r)

(sin @ + cos &)’ .
I+sin2a¢

¥) 2cos3a— 1.
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1968.
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Kocankot 6emmepoezi unniocmpayuanapoa
naudanansviiean Gomocypemmep mizimi
. Topeic KoHbIChL. JloManak TacTap anaHbi, Maurbictay T. — 18 6.
. Beiibitminik xone Kemicim capaiisl, Hyp-Cynran k. — 62 6.
. «'panx Anaray» TypFeis yii kemeni, Hyp-Cysiran k. — 92 6.
. «Acbln Tacy akiMurinik kemeni, Hyp-Cynran k. — 147 6.

[

. «Kasakcrany KoHak yiii, AnMatsl K. — 227 6.
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4 -ecen. Oyrdongan en yemnuoHatsinaa 306 MaT4 OHHAIABI KOHE
opbip KoMaHaa dPKAICHICBIMEH €Ki OffbIHHAH OiHa[bl. YeMIHOHATKA He-
1Ie KOMaH/a KaTbicKan?

I e w y i. Komanaanap causin n fen Genrineiiik. Ecentin maprsr 60-
iibinma 2 - C7 = 306. Conna MbiHanaii Tenaey anameis: 7 - (n — 1) = 306.
Bynau n = 18 meirazasl. (MyHbl 03/1irineH ecenTenep.)

Kaya6sr 18.

CYPAKTAP:

1.n onemenTTeH k-jam Kypanran KaiitananGaiiThiH Tepynep YFBIMBIHBIH
anbIKTamacein Gepinep.

2.n dneMeHTTeH k-laH KypairaH Tepyiep caHbiH Kauaaii Qopmymamen
Tabyra Gonaani?

3.a)C,= %C‘"ii:a) C,= %C}," GOaTBIHBIH J0IENACHICD.
JKATTBIFYJIAP.
A Oeneeiti

251. 5 kei3merkepre Oipaeit ym cbrifaket Genminai. Kpismerkepiaepai
chlifaKbIMEH MapanaTTay/biH KaHia Tacini 6ap?

252. Dcraderansik 4x100 M Kyripicke KaThiCylIbUIApabl Ke3eHaepre
Gosy TopTiGin eckepMei, 7 CHOPTINBIAAH TYPaThiH KOMaHJIaHbI
KaHIIa ToCiIMeH KypyFa Gomaas?

253. Coinbinta 20 okymsl Gap. OsapablH imriHEH Ke3eKuimikke eki
OKYIIBIHBI HEIlIe TOCIIMEH TaH/1an anyra Gonaus?

254. XKasbiHKbl OypeITHIH TOOCCIHEH OHBIH ilIiHAE KaTaThiH 8 coyie
skyprisiai. Conna xa3biHKe! OyphilITaH yikeH 60JMalHThIH KaHlIa
Gypeim naiina 6omb1?

255. Temuik akukar na: a) Co = %C?: 2) %C? =Ci+C3?

256. TewaikTiH aKMKaT ekeHin jponennenaep: a) Cis = Cis; 2) Cif =
6)Ch+C3+C5=Ci+C3+C5;8) Ch=Ch +C3.

257. Ecentenzep: a) Cis — SCi; 2) Chy — 3C3; 6) € + Ch + Ci + Ci +
+Ci;B)CS+ Ch+ C3+ C3+Ci + C3.

258. Tewneyni meminaep: C2 +n = 6.

80
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64° 125° 220° 305°
sin a +
cos a
tga
ctg a

121. Tenney aypwic GonmaThiHaaii Ken HYKTEHIH OpHBIHA Kapama-Kapehbl
OYpBIITBIH aTTac (yHKIMACHIH Ka3bIHAAP:

a) sin(-a) = ... ; 6) tg(-a) =
a) cos(-a) =...; B) ctg(—a)

o . 2 3
122. Erep a — | mmpektin Gypbiuis jkane: a) sin o = 2 9) cos a = 2

6)tga=1; B)ctga= ‘/§ 6Gosca, o GYpHILIBIHBIH MAHIH TaGbIHIAP.

123. OpuekTin MaHiH TabbiHIap:

a) sin(-30°), cos(-30°), tg(-30°), ctg(-30°);

9) sin(-45°), cos(-45°), tg(-45°), ctg(-45°);

6) sin(—60°), cos(~60°), tg(~60°), ctg(-60°).

124. Ecentenaep:

a) sin135°, cos135°, tg 135°, ctg 135°;

2) sin(~120°), cos(~120°), tg(~120°), ctg(~120°);
6) sin(~150°), cos(~150°), tg(~150°), ctg(~150°).

TpuroHoMeTPHAIBIK GyHKIHUSAIAP KIHE 01aPABIH KacHeTTepi
125. Kecreni TonThipbIHaap:

Dyukuus AHBIKTAMY 00IBICH Manuiep KublHbI
y=sinx
y=tgx
126. Erep Gap Gosnca, QyHKUMAHBIH €H YJIKeH JKOHE ©H Kimi Momaepin
KepceTinep:

a)y =cos x;d) y =ctg x.
127. Cunycsi: a) —0,8; 2) 4: 6) %: B) «/} TeH Gonatein Gypbimr Hap Go-
na Ma? -

310
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11. HploTOH OMHOMBI 7K9HE OHBIH KacHeTTepi

TarbIpLINTEI OKY GapbIChIHA:

* Hploton GuHOMBIHBIH (OpMyJIachl MeH OHBIH KacHeTTepin Oinerin
Gonaceiniap;

* Hpl0ToH GHHOMBIHBIH (DOPMyJIAChIH EKIMYIICHI HaTypan KepceTkimTi
JIapesKere WLIFAPYFa, KYybIK MOHIEPAI ecenteyre KoHe OPHEKTEPIiH MoH-
JIEpiH CalbICTBIPYFa KOJIaHy /bl yiipeHecinaep.

Cenziepre MbiHa (hopMyJIaap KaKchi TaHbIC:
(a+by=a*+2ab+ b,
(a+ by =a*+3a’h + 3ab* + b’.

Mbina opmynanapasl any aa Kubie emec: (@ + b)' = a* + 4a’h +
+ 6a*h*+ 4ab’ + b* xonue (a + b)’ = a* + 5a*b + 10a°b* +10a°h* + Sab* + b°.
(Onapzpl @3iriHeH KOpBITHIN WbiFapbinap.) C) caHiapbld NaiilanaHsim,
6y hopmynanapabl Gbinaii skasyra Gomausl:

(a+ b)*=Cla*+ Chab + C3H,

(a+ by = Cia* + Cia®b + C3ab* + C3b,

(a +b)* = Cla* + Cia*b + Cia*h* + Ciab® + Cib*,

(a+b)* = Ca® + Csa'b + C3a’h? + Cia*h* + Clab* + C3bS.

Enni (a + b)* dpopmynacsin nmaiinanansin, (a + b)* skikrenyinzeri Cj

CaH/apblH Kasaii aimyFa GoaThIHBIHA KOHII ayapaiibiK.

(a + b)* = (a+ b))a + b) = (Cla* + Cia*h + Ciab? + Cib*)a + b) =
= Cla* + Cia’b + Cia*h® + Ciab*+ Cia’h + Cia*h* + Ciab® + Cib'=
=Cla*+ (C} + C)a*h + (C3 + CY)a2h? + (C3 + C3)ab® + C3b.

$=Cl,Ci+C3=Ci, Ci+Ci=Ci, 3+ Ci=ci, ci=ci
GoNaTBIHBIH eckepe OTHIpHIN, (a + b)* = Cia* + Cia’h + Cia*h* + Ciab® +
+ Cib* anammis.
JKannbl, Ke3 KeAreH n CaHbl YIIiH
(a+b) = Cla"+ Cha" b+ ...+ Cha"*b* + ...+ Cib"
(bopmyacel akuKat Gosabl.

byn dopmyna keickamra Hpl0TOH GHHOMBI Jlen, OHbI 3epTTEN Ke3

KeJreH n€R ylliH KoJJlaHFaH aTaKThl aFbUILIBIH MaTeMaTHri opi (usuri
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259. n-HiH KaHjaii MoHEpinIe TeHIiK akukat 6onaner: C5 + 3n = 9?

260. Ilenbep Goiibinma Tizdekreit 12 HykTe Genrinenres. a) Y mrapsl ockbl
HyKTenep/ie GonaTeiH XopaanapabiH; 2) Tebenepi ockl HyKTEnepae
GonatelH YOy phIITApAblH CAaHbIH TaObIHAAD.

261. 4B kecinaicine C, D, E, F, K imxi nykrenepin Genrinenaep. Cyper-
Te GapnbiFel Helle Kecini naiiaa 6omap?

262. «CnopTioTo» oiiblHbIHAA 45-TeH 6 HOMIp TaHaan anbiHagbl. OcChl
HOMipJiep1i TaHaan any/IblH KaHIa Hyckackl 6ap?

263. YwobypsimteiH 6ip TeOeciHeH OHbIH KaOBIPFACHIH KHBII OTETiH
4 coyne xyprizinren. Conjia Kanma ymoOypeim maiiza 6011617

264. Y3binasikrapel (cM-MeH): a) 4, 5, 6, 7; 9) 2, 3, 4, 5 GonarbiH
KeciHainepaeH KaHma oprypii Kabbipransl ymGypsill KypacThipyFa
Gonajpr?

265. Bacrankel 8 kaii canHaH anbiMbl MeH GoniMi Kkaii can GonaThinaii
KaHIIa dPTYpIIi Aypsic kaii Gesek KypacTeipyFa 6onaas?

B oeneeni

266. Teupeyni weuminaep:
a)3Ch., = (n+1)C3; 6)3C =2C>;
) G+ Ci=15(n— 1) B) 4 — A =

ci ¢t

267. OyHKUMAHBIH aHBIKTATY OOIBICHI MCH MOHJIEP JKHBIHBIH TabbiHaap:

a)flx)=Ciif;  9)flx) = Ci

268. Teucisnix akukar GonatelHaail n-HiH GapibIK MOHAEpiH TabbiHap:
DCI=Cly  B)Er"=201

C oeneeiti

269. Harypan n caupid Gipinmici | 6ojaTelH ym HaTypaa CaHHBIH KO-
CBIHIBICBI TYPiH/IC KAHIIA TOCIIMEH KOpceTyre 60MaThIHbIH 3ePTTeH-
JIep. n TaK CaH, XKy caH GONaThiH KaFAailiap/bl KapacThIPbIHIAP.

270. Catwin anymsl GipHemie 3aTThIH imliHEH 4 3aTThl CATBIN ANyJBIH
Gapiblk MYMKiH §0naThiH HyCKanapbiH KapacTeipyabl wemTi. On
ywin catymsi 105-Ten apThik 60/1MalTEIH HYCKaaap/ibl Kapay Kepek
GonaTeiHbIH aifTThl. EH K jercHie Kania 3aT 60mysl MymMKin?

Citt=Cha,

271. Teuzeynep Kyiiecin meminep: {
3Ck1 =5Ch1.
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JKOJIBIHAAFEl OHHOMJIBIK KOO((GHUHMEHT OHBIH aNjbIH/IAFbl JKOJJA OAaH
OHFa JKAHE COJIFA Kapaii opHanacKaH exi OHHOMIBIK KOO QHIHEHTTEPAIH
KOCBIH/IbICBIHA TeH 6oaaabl. Ochl KaThiCTap n-HiH Gepiaren Manaepi yuin
YmOYpHIITE OHAll KypyFa MyMKinaik Gepeai. Mbicansl, 6apibik 7 < 9
Mouzepi yuin [Tackans yimbypbinibsl MbIHaail 601a1bl:

n (a + b)" kikTeyiHiH OMHOMIBIK KO3 pHUHCHTTEP]

0 1

1 1 1

2 1 2 1

3 1 3 3 1

4 1 4 6 4 1

5 1 5 10 10 5 1

6 1 6 15 20 15 6 1

7 1 7 21 35 35 21 7 1

8 1 8 28 56 70 56 28 8 1
911 9 36 84 126 126 84 36 9 1

TMackanb ymOypsiiibiH naiiganansin, OHHOMABIK Kod(dHIHEHTTEpA
ecenteyre xoHe HbloToH OMHOMBIH mMaiiianaHbin, ApTYpii ecenrtepii
meiFapyra 6omajel. Mbicansl,

(a+b)°=a’+ 6a’b + 15a*b* + 20a°b* + 15a°b* + 6ab* + b°.
b =1 Gonranna, HpioToH GHHOMBIHBIH (hOPMYIACK! MbIHA TYpPre Kejlei:
(1+ay'=1+Cha+ Cid*+ ...+ Cha".

Erep a-ubiH MoHi oTe a3 Goica, oHaa ywiHumigen Gactan Gapiubik
KOCBUIFBIIITAp Ja 0Te a3 Gonabl. Onap/bl ablll TACTAIl, XKYBIKTAI ecerl-
Tey popmynaceis anameis: (1 +a)"= 1+ na. Ocel popmysa GoiibiHIIa, MbI-
cabl,

1,04 =(1+0,04)'=1+4-0,04=1,16;
0,98°=(1-0,02)~1-5-0,02=0,9.

I -Mblcan n-Hin Kaupaii mouinge (1 + x)* GuHOMBI KikTeyiHeri
Gecinmi koI GUIHEHT OHBIH TOFBI3bIHIILI KO duiHenTine TeH 6o1a/1bl?

I e wy i. Ecentin wapret Goiipinua Cy = C)) Terairi opsinaaysl ke-
pek. Tepyain Kacueri Goiipinma Cy = Ci %, nemek, Cy = Ci *, n — 8 =
=4,n=12.

Kaya6s.n=126onranaa.
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W. Heotonnsiy (1643-1727) kypmeriue atanrau. C, C,, ... , Ci cauga-

PBI GHHOMIBIK KOO UUMENTTep /T aTana/ibl.

Ochl Terne-TeHAIKTIH OH KaFbiHAa n + | KOChUIFBIL Gap, oMapiabiy
SpKaiiChIChIH GunoM dcikmeyiniy mywenepi nen ataiias xone Cha' b
TypiHge kepceryre Gonambl. @ MeH b-HbIH Jdpexe KepceTkimTepi,
coiikecinme, n-uen 0-re sxome 0-aeH n-re Jelin esrepeni. Conna GuHoM
sKikTeyiHiH ap6ip Mywecinzeri a” % men b* nopexkenepi kepeeTKiuTepiHiy
KOCBIH/IBICI 71-T'¢ TCH 60MaIbl.

Erep Heioton 6unomsr popmynaceinaa a = 1, b =—1 aen ancak, onja
0=Ch—C)+ Ci—Ci+...(-1)'C 6onaasi, 6ynan Cy + Cy + Ci + ... =
=Ch+ Ci + Ci + ... mbiranst. Senm, (@ + b)"kikTeyinzeri Tak opsinzapaa
TypFaH GHHOMIBIK KOY((PUIHEHTTEPAIH KOChIH/BICE! OHBIH JKYI OPbIH-
Japaa TypraH GHHOM/BIK KOI((UIHEHTTEPiHIH KOChIH/BICbIHA TEH (01a-
bl CKCH.

Erep Hetoton 6uHOMBI (hopmynaceina a = b = 1 jen Koiicak, oHaa

Co+Ch+ ...t Ch+...+ Cl = 2" mprrazsl.

Byn dopmynagan n 37eMEHTTEH TYPaThiH KHBIHHBIH OapibiK imIki
JKHBIHIAPBIHBIH CaHbl 2"-re TeH 6ONaThiHbl WIBIFAAbl. BHHOMIBIK K0Y(h-
(uuenTTepAi Keneci ymOyphIIThI KecTe TypiHae OpHazacThipyFra Goma-

piiaH

c
ctcl
e e Y
clcica

AT I

Byn KkecTeHi MaTeMaTMKaja YIKCH JKaHIBIKTap aumkad (pauuys
MaTeMaTHTiHIH aTbiMeH [Tackans yubypsiusr 1€ aTaiiabl.

TepynepliH KacHETTepiH ecKepe OTHIPbIN, OHHOMIBIK Kod(dH-
LHUMEHTTEP/IIH Kejleci apakaThbiHacTapMeH GaiilaHbICaThIHBIH aiiTa KeTeik:
1) Ck = Cy*,2) Cii = C&*' + Ch. Byn apakaThiHACTap/iaH WILIFATBIHBI:
1) xixTeyain Gackl MeH COHbIHAH Gip/ieil KaubIKThIKTaFbl GMHOMIIBIK KO-
s uunentrep ten; 2) IMackanb ymbyphlmbiHIa KeCTCHIH Kanaail 1a 6ip

83





main-86.jpg
CYPAKTAP

1. HeloTon GunOMBEI iereHimis ne?
2. bunomasik koo duienTTepaAin Kanail KacuerTepin Ginecinaep?

KATTBIFYJIAP

A denzeiti

272. Bunowm xkikTeynepin ka3sinaap: a) (a + 1)% ) (1 - b)".

273. KikteyaiH eH yaKkeH GHHOMIBIK K03 uuneHTiH TabbInaap:
a) (m + n)%; 3) (x + ).

274. Kenwmyuueni gapeske Typinje ka3plHaap:
a) x® + 6x%2 + 15x*22 + 20x°2* + 15x22* + 6x2° + 25;
9)3°-5-3%+10-3%2-10-3%*+5-3y* -

275. BunOM XKiKTeyiH/e KaHIIa KOCBUIFbIII Oap:
a) (a—b)"; 3) (x+y)?

276. (a — b)*® xikreayinin 25-Mymiecineri aiiHpIManbLUIapAbIH AdPEKE
KOPCETKIUITEPiHiH KOCHIH/IBICHI KaH/1aii?

277. (x + y)'? xkikTenyiHiH TOPTiHII GHHOMIBIK KO ULHEHTI p-Fa TeH.
Ochbl GHHOMHBIH XKIKTEMyiH e a1 OChIH/all Koa(puLmenTi 6ap Tarb
6ip MymIeciHin HOMipiH KepceTinep.

278. Kikreynin 6MHOMIBIK KOd(DPHUHCHTTEPIHIH KOCHIHABICBIH TaObIH-
nap:

a) (c+1)" a) (x+y)'

279. Erep: a) n = 50; o) n = 101 Gonca, (x + y)" GHHOMBI KIiKTETyiHiH
eH yJKeH OGMHOMIBIK Kod(duunenti 6ap Myuiecinin HoMipiH Kop-
cetinzep.

280. Bunom kikTenyiHiH aiiHBIMAIBICHI3 MYLIECIHIH HOMIpiH Kepce-
TiHgep: 1
a)(xfx‘)"; g)(\/%—\/g)A

281. Teujik akukar na:

a) (V2 +1)y=17+12/2; ) (/2 -1)'=17-12/2?

282. OpuexTid xKybIK MoHiH 0,01-re neiiinri gonaiknen Tabbinaap:
a) 1,015 6) 1,03%

9) 0,994 B) 0,957,
283. 6 wamer Gap GeMeHi KapbIKTaHIbIPYIbIH Helle Tacini Gap?
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CTaTHCTHRAIBIK BIKTHMAIIBIK

169. Kasakcran enipnepinin Gipingeri 9-compmta okutsin 2000 oxyuisi
S TancelpMajaaH TYPAaThiH TEKCEPY KYMBICHIH opbiHaaibl. 400 okymbl Gapabik
TanceipManapasl  Aypbic opbiHaaran Goaem  wbiKTeL.  Kesmeficok Tamman
ANBIHFAH TOFBI3BIHIIL! CHIHBII OKYUIBICBIHBIH GapIbIK TANICBIPMatap/ibl OpbIHIaY
BIKTHMAJIIBIFBI KaH1ait?

170. 500 Ke3zeiicoK TaHAAN ATbIHFAH OHIMAEP/IH CANAChIH TEKCEPTeH Ke3ae
S-yinin akaysl 6ap Gombin weikTeL 1500 GenmekTen TypaThin NapTHAAA KaHIIa
BemmexTin akaybl 6ap Gomys MyMKin?

171. Kespeiicok tamuan ansinran 200 mamabl TEKCEpreH Kesjie eKeyiHin
akayb! Oap Gonbin wbIKTbl. 1000 mamMHan TypaThlH MapTHsIa KaHIIA MAaMHBIH
aKaysl 6ap Gomysr MymKin?

172. 1000 teneamaapaan TypaThiH napTHsiiarel S0 Teneanapabl Tekcep-
renje, Gipeyi akaybiMen Gonbin WBIKTEL. Bapieik napTusaa Kanuma Teneauaap
aKaybIMeH GOmTys MyMKin?

FeoMeTpuAABIK BIKTHMAMIBIK

173. 4 xome B mykrenepi ymrapsl Gonatein kepmenin C mykTtecinae
kyc oreip. backa kyctein AC xaone BC kecimainepinin opranapeinga oTsipy
BIKTUMAIIBIFBI KaH1ai?

174. Bipinwi ymoypsluThin ilinge oran yKcac, nepuMeTpi o/1an exi ece Kimi
ymGypsimn opranackan. bipinmi ymOypeinika kesjeiicok Genriienren HyKTeHin
ekinmi ymbypbiika 1a TicTi 601y bIHBIH bIKTHMAIBIFbI KaH1aii?

175. T'ynsapasin nimini kaGeipracet 3 M GonaTein Aypeic ymbypeiin Tapisaec.
Onjia inameTpi | M-re TeH Iyl OTBIPFBI3ATHIH JAOHIeNeK Kacanabl. Ymoypoimra
Ke3/ieficok GenrijieHreH HyKTEHIiH JOHreleKKe e THICTI 60y BIKTHMAIbIFbl
Kauzaii?

176. Pajuycrapst | M skane 2 M GonaThii eKi KOHICHTPIIK mendep Gepinren.

Papuychl yiakeH AOHreNeKTiH illiHeH Ke3leiiCOK aXblHFaH HYKTEHIH OChl
ureHGepaepMen JKacaaran CakuHa/a GOy bIHbIH BIKTHMAIIBIFBI Kanaii?
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2-Mbican (a + b) xikreyingeri eki kepurizec GHHOMIBIK K0I(-
2 S
(ULHCHTTEP/IiH KaThIHACHI 15 -Te Ten GonaThiHail #-HiH eH Kiuli MOHiH
Taby Kepek.
7

lemyi. Ecentin waprer Goiipmma Ch : Ci*' = 15 ArHH

n! n!
3 Bynan MbIHaHBI anambl3:

Al
(n=k)tkt * (n=(k+1))t-(k+1)! 15"
k+1_ 7 _22k+15 _ 20k+14+k+1

=15 Tn-Tk=15k+15.n = : =3k+2+
k+1

+ 5
n-HiH eH Kimi MaHi k = 6 Gonranaa, 21-re TeH 6oaaasl.
Kayabe.2l.

3 -ecen. Kaiiceicst ynken: 11'° nemece 10''?
10

Memyi. 11“ fesmierin 1-MeH caIbICTBIPAIBIK.
il (10+1)“ _1__(10+1 )"'_
10

i T { isks

10"~ 10-107 10 16+ 35) =15 (1+55)) =
= (res v 10 () w10- (L) w5 ('—)U(L)(): Ly
10 10 10 10/ "o 10

x(l+~%+

Tl o] 5 1 o1 ;1
10 " 100 " 10000 * 100000) 1()(]+1()+1c\+10"LloJr

AY . g M e B AE s
+10)<]’°°6°6’(' 10+10+10+10+10) L =361

JHemexk, 11" < 10",

Kayabe. 10" > 11"

Ecen. n mamel Gap yif-Kaiiibl KaHIIa TOCIIMEH JKapbIKTAHABIPYFa
Gonazb?

Il e wy i. Bapnbik MyMKiH HycKanapasl KapacTbipaiibik. Embip mam
skanbaysl MyMKiH, oHzaii Tocinaep C; = 1. Bip rana mwasm skaHybl MyMKiH,
onpaii acinaep C, Tarsl con cuaktsl. Conzaii-ak, 6apisik wam KaHybl
MyMKiH, oHmaii tacimep C. COHbIMEH, JKapbIKTAHIBIPYABIH Gapibik
Tocinpepi Co + Ch + ...+ Ch+ ..+ Ch=2"

Kayabor 2"
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159. bepinreni: tg x = 3. a) ctg 2x; 2) cos2x TabbiHAAp.

160. TpuroHoMeTpusAbIK  QYHKUMATAPIABIH  KOCBIHABICBIHBIH — Hemece
ANBIPLIMBIHBIH  (JOPMYTachl WILIFATHIHAAN TCHMIKTIH CKIiHII KaFbiH TONTHI-
phIHIap:

a)sina+sinf=..: 6) sin a —sin =

9) cos a +cos ff B) COS & —cos f§

161. ©puexri kebeiiTinai Typinae kepcerinep:

a) cos 2x + cos 4x; ©) cos 20° — cos 12°;
: % o T < T
2) sin x + sin 5x; B) sln18 —smg.

162. BenmexTi KbICKapTHIHAAP:

cos 3x + cos Sx sin x + sin 3x
2 5 2) -
sin 2x sin 4x

a)

163. Ecenrtenzep:

a) sin 75° — sin 15° — sin 45°;

2) cos 15° — cos 75° — cos 45°%;
6) tg 75° — tg 15° + tg 135°.
164. OpuekTin MaHin TabbIHAAP:

sin 37° —sin 53° | 2) cos 50° — cos 70°
1—2cos’4° 25sin’40° — 1

a)

V. BIKTUMAIBIKTAP TEOPHsICHIHbIH dJIeMeHTTepi

bIKTHMAIIBIKTAP TEOPHSACHIHBIH 6ACTANKBI YFBIMIAPDI.
BIKTHMAIILIK YFBIMBIHBIH KJACCHKAIBIK AHBIKTAMACH
165. Kitan 1000 6erren Typasi. Kesneiicok amsiiran kiran 6eti HoMipinin
€Ki HOMEH afAKTATYbIHBIH BIKTHMAIIBIFbI KaHaii?
166. bacranket 20 HaTypan caHHaH Ke3[eHCOK Tawian ajiblHFaH CaH:
a) 10-upm; o) Gepinren camaapAbIH OpKaiCHICBIHBIN Gonrimri GomybIHbIH
BIKTHMABIFBI KaH1ai?
167. Exitanbansl canHan Ke3jeHCOK anbinFaH apH(METHKAIBIK KBaapaT
TyGipatin HaTypan can GOMyBIHBIH BIKTHMAIIBIFE! KaH/1ai?
168.0, 1, 2 undprapsinan exinui OHABIKTBLIH GapabiKk MYMKiH GomaTbin
exitanGanbl canapsl Kypbuiasl. Onapbii iminen Ke3aeiicoK Tanaan aibiHFan
CaHHBIH 5-Ke OosiHy bIKTHMANIBIFL Kanaait?
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12. «KomOunaTopuka 3aemMeHTTepi» G01iMiH
KaiiTa/jayFa apHAIFaH KaTThIFyJIap

A oeneeni

293. Bukrop, Tapac, Jleiina, [lapura, Cast mwaxmar caitbiChIHa KaTbICAbL.
Onpma Kateicymsutap Gip-Gipimen Tek Oip napTus OiHaHABL
Bukropapin 4 naprus oiinaraust, Tapac nen Jleiina — exi naprusian,
an Jlapura men Caat 6ip napTusian oiinaransl 6enrini 6osca, Jeiina
kiMmeH oitnaran? Ecenti rpadThl maiiaanansin wemisnaep.

294. 2018 canbiHblH UH(PIAPLIH AIMACTBIPY HOTHIKECIHJAC KaHIIA CaH
naiaa 6oaaae?

295. Teunik akukar na:

a) P, +P,=Pgy
A=P _ P, A—P.
3 P P’ ®) Pi-z =(k-1y7

296. 1, 2, 3 uudprapeiHan KypacTbipyra GoJjaThiH xkoHe LH(pIaphl
KaiiTananGaiiTeiH GapiubIK YIITAHOAIbl CAHAAPABIH KOCBHIH/BICHIH
TabbIHAAP.

297. Keneci ecentepai mblFaprana KalceiChiHa Tepy/i, an KaiiCbichbiHa
OpHANACTBIPY/bl KoJiaHaibl koHe uere? Tomra 12 okyms! 6ap.
Onapnan eki keseKiini: a) minaerrepi 6ipaeii; o) 6ipeyi ara kesexuri
GonatbiH/iail Helle TACIMEeH Tanaan anyra Gomasie?

5 A/nx

3
298. BenuiekTi KbiCcKapThiHAAp: a) 3, gy 4‘ ,6) i )é—":i

Aln”

299. BackerGon oifHayra Oactankel KomMaHaa Kypambin (5 azam)
9 ajamMHaH Hele TaciIMeH Tanaan amyra 6omajinl?

300. JKupiuthik Garanay ymin oprypii 10 ecenten 5 TanchipMajaH TaH-
nan anbiHajabl. TancbipMaapian KaHiia dpTypii HycKamap Kypyra
Gonazsr?

301. Ilenbepre 5 uykre Genrinenren. Tebenepi ockl HykTenaepae Homna-
TBIH KaHIIa JoHec kendypsiu Gap Gonaab?

302. Tenec xKeTiOyphIThIH KaHLa guaronani 6ap?
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@ sin a tga ctga cos a p
30 05 0,577 1,73 0,866 60
31 0,515 0,601 1,66 0,857 59
32 0,530 0,625 1,60 0.848 58
33 0,545 0.649 1,54 0.839 57
34 0,559 0,675 1,48 0,829 56
35 0,574 0.700 143 0819 55
36 0,588 0,727 1,38 0,809 54
37 0,602 0,754 133 0,799 53
38 0,616 0,781 1,28 0,788 52
39 0.629 0810 1,24 0,777 51
40 0,643 0,839 1,19 0,766 50
41 0,656 0,869 1,15 0,755 49
42 0,669 0,900 111 0.743 48
43 0,682 0.933 1,07 0,731 47
44 0,695 0.966 1.04 0.719 46
45 0,707 1 1 0,707 45
43 cos f ctg f tg f sin f 13
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B oeneeni

s
284. (1 * ;7) OpHETiHIH MOHIH: a) 2; 9) 3 CaHBIMEH CaJIbICTBIPBIHAAP.

285. Ecenrenzep: a) (/5 +/2)59) (/3 = 1),

286. a) (a — b)" 6Gunom xkikTenyinin Gecinui mymecin; 2) (a® + 1)'> Gunom
KiKTemyiHiH TepTiHwi Myuiecin; 6) (a + b)*° GuHOM KiKTenyiHiH
YIWIiHI MyIIECiH jKa3bIHAAp.

287. (1 + x)" Gunom kikTenyinin: a) yminmi GHHOMABIK KOd(hdHIHCH-
Ti 28-re; ) ywiHmi OGuHOMABIK KOd(UUHCHTIHIH ekiHiciHe
KaTbIHAChl 5,5-Ke TeH 6osica, OHbIH Gecinii GHHOMIBIK K0 duimnen-
TiH TabbIHAAp.

288. 2" > n TeHcizairi ke3 kenred nE€N yuwin akukar na? (1 + 1)” 6uHoM
KIKTENyiH naiifananein, kayabbin TyciHaipinep.

C oeneeiti

289. (@ + b)" xikremnyinzeri Kaiiceibip OGMHOMABIK KOd(dHIHEHT:
a) Gacrankel Oec HATYpall CAHHBIH KOCBIH/BICHIHA; 9) GacTanksl Hec
HATypa CaHHBIH KeOeiiTiHaiciHe TeH 6oa Ma, COHbI 3ePTTEHCP.

290. (a + b)"xikrenyinmeri yminmi GHHOMABIK Kod(uIMEHT eKinumi
MeH TOpTiHII GHHOMIBIK KO GUIHMEHTTEPIIH apHPMETHKAIBIK Op-
TackiHa TeH GoaThiHal #-HiH MoHi Gap 6os1a Ma, COHbI 3ePTTEHEP.

291. Kaiicbicst yaken: 97+ 107 nemece 11727

292. Kes kenren n€N maninge 2" > % TEHCI3/iriHiH aKnKat GoMaThIHbI-
Ha KO3 XKeTKi3inep.
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KOCBIMUIA 2

0°-Tan 90°-Ka jaeifinri GypbIITapALIH TPHTOHOMETPHSIBIK
(ynxkuusIaper Monepinin kecreci

a sin a tga ctg a cos a B
0 0 0 = 1 90
1 0,017 0,017 57,3 1,000 89
2 0,035 0,035 28,6 0,999 88
3 0,052 0,052 19,1 0,999 87
4 0,070 0,070 14,3 0,998 86
5 0,087 0.087 11,4 0,996 85
6 0,105 0,105 9,51 0,995 84
a 0,122 0,123 8,14 0,993 83
8 0,139 0,141 7,12 0,990 82
9 0,156 0,158 6,31 0,988 81
10 0,174 0,176 5,67 0,985 80
11 0,191 0,194 5,15 0,982 79
12 0,208 0.213 4,71 0,978 78
13 0,225 0,231 4,33 0,974 77
14 0,242 0249 | 4,01 0970 76
15 0,259 0,268 3,73 0,966 75
16 0,276 0,287 3.49 0,961 74
17 0,292 0.306 3,27 0,956 73
18 0,309 0,325 3,08 0,951 72
19 0,326 0.344 2,90 0,946 71
20 0,342 0,364 2,15 0,940 70
21 0,358 0,384 2,61 0,934 69
22 0,375 0,404 2,48 0,927 68
23 0,391 0424 2,36 0,921 67
24 0,407 0,445 2,25 0,914 66
25 0,423 0.466 2,15 0,906 65
26 0,438 0,488 2,05 0.899 64
27 0,454 0510 1,96 0,891 63
28 0,469 0,532 1.88 0,883 62
29 0,485 0,554 1.80 0.875 61
a cos ctg f tg f sin p
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Herisri TpHTOHOMETPHSIBIK TeNme-TeHIiKTep

136. Herisri TpHroHOMETpHSIBIK Teme- Teu,‘llkTep,’n JKa3pIHAAp:

a) sin’x + cos’x = ... ; B)tgx -
Jgx=u} r) 1 +tgl
Dl b=

sin x i sin"x
137. OpHekTi bIKIaManmap:
a) 1 —sinx; 6) 1 — cos’x; r) 2 — sin’x — cosx;

_sinx _sinx

%
— +tg x; ) &
sin x L l=cosx 1+cosx

138.a) Erep tg x = ;* Gosca, cos’x-Ti; 2) erep ctg x = 2 Gouca, sin*x-Ti
ecenTenep.
139. Erep:
2 s ; 1 3z
a)cusxAT‘a(aHEO<x<7: 6)sm.\'"—5)xaﬂe7r<.\'<7:
3
a)tg\:—lfxaue7<r<7r s)ctg.\'szmaue%—<r<271

6o1ca, Kajaran TPHIOHOMETPHSIBIK (YHKLHSIAPABIN MOHAEPiH TabbiHIap.

140. Erep:

2
a)cusx:—g‘maue%ﬂ-<x<2m 6) sinx=— 3 maueézi—r-<.\'<2n:
Atgx=2xkoHe T<x < 2/7 B) ctg x = —-;:— KaHe 427- <x < Gonca,

KQJIFaH TPHTOHOMETPHAIBIK (yHKUHSIAPABIH MOH/Iepin Tabbinaap.
141. Tenzix aypsic na:
a) sin’15° + cos®15° = sin*40 + cos’40;
) sin?18° — c0s?47° = sin*47 — cos?18?
142. Bepinreni: sin x = 1. tg x - ctg x = 1 GonareiHbl akuKar na?
143. Ecentenzep: a) tg 38° - tg 52° 2) 1 — tg 40° - tg 50°.

TPHroHOMETPHSIBIK OPHEKTEP/i Tene-TeH TypJaeHaipy
144. Tenaeynin OH KarsiH TONTBIPBIT, KEATIPY (OPMyTanapbin KasbiHIap:

= ey r)sin(g —x);

a) sin(zr — x

a)cos(r+x)=...; ) cos(% + .\') =uig
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B oeneeni

303. 0, 3, 4, 5 uudpnapeinan Kypambinaa oipaeii wndprapsr GonMaiThHIH
GapibiK Tak caHjap KypacTeipsuiran. Kanma Tak cas mbikTs?

304. Kasakcrauubin — Akcy-JKa-
GarblIbl  KOHE KOPBIFBIHBIH
Kackabysak maTKaabiHaarsl
TACTap/a KONTEreH KOHe Cy-
peTTep caKTalFaH.

a) 21 kei3metkepre I, 11 xone
I chiifakeiHbl yOECTIpYaiH
GapibIk MYMKiH G0J1aThIH To-
cinaepinin Toprren 6ip Go-
nirin TabbIHIAp, COHIA Tac-
Tarbl CypeTTep/iH CaHbl KaHIIa eKeHin Ginerin GomackiHaap.

9) LIbIKKaH HOTIKEACH ceri3 KitanTaH 4 KiTanThl TaHIAmN alyIblH
Gapiblk MYMKiH GOIATBIH TACIIACP CaHBIH a3alTBIHAAP, COH/A OChI
KOPBIKTBIH KYPBUIFAH KbUIBIHBIH aJI/IbIH/1aFbl KU1/l TabackIHIap.

Kackabyrag wamxkanw. Tacmazot
cypemmep

305. XKassunysinza: a) 0, 2, 9:9) 1, 2, 9 undpnapeiubin 6ipae-6ipeyi 601-
MaiiThiH KaHIa apTypai exitaudansl can 6ap Gonaae?

306. Tenaeyni weminaep:
a)4; =184, 9) 43 =124;;  6) 14Ciii =43,

s s

307. ©puexTiH MoHiH TabbIHIap: (%—Ji) - (l—_z—'/i) E

C oeneeiti

308. a) p", mynaarsl p — xaii can; 0) 1 000 000 caubiHbIH GoTiITEpPiHIH
CcaHbIH TaObIHAP.

309. Erep yuwrranGanst abe cansi 37-re Gotince, onxa bea canbi aa 37-re
GesiHeTIHIH TanenaeHaep.

310. 4} < 1320 Teucizmiri akukar GONATBIH n-HiH CH YIKCH MOHiH
TabbIHAP.

311. a) [lenec kenbypeimTap: TOpTOypbinl, GecOypsiun xoHe n-Oypbiin

casIbIHFaH, MYHJAFbl 71> 5. OCbl KONOYPBIITAPBIH AHATOHAIBAAPbI-
HBIH KOCBIH/BIChIHA TeH caH 100-1eH apThiK emec GOJIBIN MIBIKTEI.
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128. Kocumycel keneci monepre Ten Gomnatsin OypoiuiTsi canyra G6oma ma?
Erep Gosnca, Gipik menbepai maiiaanana OTHIPEIT, GYPHIITE! CaTbIHIAP.
3

a)flf‘ 9)2: 0 s

3
3 B)=3>

129. Opaunaracer: a) 17: ?) —%; 6) 0; B) —l-re Ten Gomarwin Gipmik
wenbeperi HyKkTenepai kopeeTinep.

130. A6cumccace: a) 0; 2) —1: 6) %; B) —L-re Ten Gonatein Gipiik

- 5 2 2
wendeperi HykTenepai kepeeTinep.

131. Kecreni TonTeipbinaap:

lnpexrepaeri pyuKuusubin TanGanapst

Dynxumns
1 )i il v

y=sinx

y=cosx
y=tgx
ctgx

132. Monzepain TanGanapbin aHBIKTaHIap:

a) sin 2%, 6) sin2; 1) tgoE; Ay

4 4

= s 1z
9)icos 3 5 B) cos(-3); ¥) C‘g(_Z)' ) g2
133. Tenaixtin HemikTeH akuKaT GonaThIHbIH TyCiHAIpinACP:

o DS% T _, 22W .
a)sm6 =sin= 6)Ig741g =5
2) co 2 _ o532 ) ctg ™ = ct, 13z
S g B) ctgyy =ctg—

134. Ecentenep:
a) sin 330°% 6) tg 315° r) cosdn; ) :gssi:
a) cos 1110°% B)ctg495° 1) sin7zi: ) ctgszi,

V2
— Oonarem

135. bipnik wenGepae: a) opaunaTacst TZ: ) abermccacst —

HYKTenep caiikec KeseTin Gapabik Gypy GyphiTapbi xKasbiaap.
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151. Ecentenaep:
a) 1 +sin 10° - cos 20° + cos 10° - sin 20°;
3) 1 +cos 36° - cos 24° —sin 36° - sin 14°;
ctg22°-ctg23°—1

ctg 22° +ctg 23° 7
ctg 67°-ctg37°+1

ctg 67° — ctg 37°

0)

152. Bepinreni: cos a = % ,cos fi= % MyHIarsl o MeH ff — cyiiip Gypbirap.

Taby kepek: a) cos(a + f): 2) sin(a — f).
153. Koc GypeITBIH TPHTOHOMETPHANBIK (DYHKLUMACHIHBIH  (HOpMyIach!
WIBIFATBIH/AM TSHIIKTIH eKinmi Geirin kassinaap:

a) sin 2x =

2) cos 2x

6) tg 2x

154. Tewuix aypeic na:

a)sina - cosa= %sin 2a; 6) cos 2a =1 — 2sina;

9) cos’a = cos 2a + si B) cos 2a = 2cos’a — 1?

155. ©puekTi BIKIWaMAARAAP:

a) sin 2x | cos 2x .
sin x ’ cos x +sin x’
2 cos’x 1—sin2x

?) 3 B) TR
sin 2x cos x — sin x

156. Erep tg x = 0.7 6oznca, tg 2x opHerinin MoHin TaGbiraap.
157. Ecentenzep:

a) cos?75° — sin*75°; 6) 4sin 75° - cos 75°%;
o 7 2tg 30° 1—-tg’15°
a) smg‘cosgz B)m*m
158. OpuekTi pIKIIaMAaRAApP:
a) 2sin 50° - sin 40°; 6) 2¢0825° — 2¢05°65°%;
4tg 40° tg 25°
o) 1—ctg?50° i 5) 1—ctg’65° "
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6) tg2r—x) = ..; W2 -x)=..;

B)ctg(2r +x)=...; e) ctg( 32” + x) _J.

145, OpuekTi BIKIAMIaHAAP:

a) c:os(£ = x) —sin(z +x) + tg(%‘— + x) + ctg(2m - x);

2
?) sin(% +: _x) —cos(m — x) + tg(m —x) + clg(STﬂ = x):
6 sin(z = x) - cos(=x) . o Cos(§+")"g(_x)
cos(7 — x) ’ cos(7 + x)

146. Kenripy dopMynanapsin maiiananbin, pHEKTI bIKITaMaH1ap:
a) sin 250°; 6) tg 200°;

2) cos 110°; B) ctg 340°.

147. OpuekTin MoHin TabbIHAAP:

a) 4 —sin 330°; 6) tg 570°;

2) cos 4110°%; B) ctg 4560°.

148. Tenuik akukar na:
sin(%—r)-cos(%-* ?) B cos(n - g) sin(%T . g) it
sin(2£+§)-cos(2r—§) sin(n+§)-cos(lﬁ—§)

149. Exi OypbimThiH KOCBIH/BICBIHBIH HEMECE aifbIPHIMBIHBIN TPHIOHO-
METPHANBIK  (DYHKUMACBIHBIH  (JOPMY/IAChl INBIFATBIHAAN TEHAIKTIH  eKinmi
Genirin kaspiHaap:

a) sin(x — y)

2) cos(x — y)

6)tgx—y)=....

150. OpuekTi BIKImaMIaRAApP:

a) 1 —sin 69° - cos 39° + cos 69° - sin 39°;

2) 2 —cos 47° - cos 17° —sin 47° - sin 17°;

916" +tg44°
1—tg16° tg44°”

) tg 85° — tg 25°
®) 1+ e85 1g25 "

6)
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=L m;9) 12'; TIKIHE ;'néypumrapuﬂa

112. Bipaikmendepae:a) 12 ; THKIHE o

coiikec kenerin nykrenep 6errece me?

113. Bepiaren Gypsimrapra coiikec kenerin 6ipaik mendepaeri Hykrenepai
KepceTinaep:

a) % + 2wk, mynaarsl KEZ; 6) wk, mynznarst KEZ;

2) —Zf‘ + 27k, mynnarel kEZ; B) % + mk, mynnarsl kEZ.

114. Bepinren GypoimTapra caiikec Kenerin Hyktenep Oipaik menbepae
Kamaii opuanackan (¢ — Gypy OYpbIUIBIHBIH PaTHAHBIK OIIICMi):

a) a KIHE —a; ©) o xoHe « +

9) a kaHe a + 27k, Mynaarsl KEZ; B) a + 7 KoHe a — 17

115. Erep £AOB: a) 30° 2) 90°: 6) 300°: B) 0°-ka Ten Gosca, Gipaix
menbepae B Hykreci caiikec KeneTin GypbimTap KHBIHbIH Ka3bIHAAP.

Ke3 kejiren GypuImThIH CHHYChI, KOCHHYCBI,
TAaHTeHci &JIHe KOTaHTenci

116. Erep Sipaik wendepaeri a Gypoiibina colikec keneTin B HyKTeCiHiH KO-

opaunaraiapsi:a) (x;y);) (% %);6)(%: —g): B) (—%: %);r) (—%: @):

) (0; —1) Bonca, sin &, cos a, tg a, ctg « MauAEpin KOpceTiHaep.

117. Erep a 6ypoimsi: a) 180°; 9) 90°; 6) 270°%; B) 360°-ka Ten Gosca, sin «
JKOHE tg o MomAepin TabbIHAap.

118. Erep a 6ypsims: a) 15°; a) 75° 6) 170°%; B) 180°; r) 250°; r) 300°-ka
Ten Gosnca, Gipnix wenbepae B, mykrecin Gearinen, sin a Men cos a Manxepin
CaBICTBIPBIHIAP.

119. Bapneik  TpuroHOMETPHATBIK (Gynkuusnapasin « (0° < a < 360°)
Gypsimbinaarst Monzepi: a) 780°: 2) 990°; 6) —560°; B) ~690°-ka Ten GyphimTarsl
Moanzepiven Gipaeit GomaTeinail o Gypuimbin TabbiHaap.

120. dynxuus Mouzepinin Tanbacwin (+ Hemece —) Kepcerim, KecTeHi
TOATHIPBIHAAP.
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IV. Tpuronomerpus

ByphbIuI NeH 10FaHbIH FPATYCTHIK KIHE PATHAHABIK oJ1IeMaepi

103. O wmykrecinen aiimamapipa f Gypeiubina  Oypranma, GacTanke!
OA paanycet OB paanyceina kemeni. Erep £ AOB: a) 45°; 2) 120°: 6) 180°;
B) 0° Goxnca, ff Gypy Gypoiuibl Kanaaii 6omys MymKin?

104. O nykrecinen aiimanasipa f = a + 360° - k Gypeiubina Gypranza,
Mynaarel kEZ, OGacrankel OA paanycst OB paamyceina keweni. Erep
B nykreci: a) | mmpekxe; o) I mnpekke; 6) Il mupekke; B) IV mmpekke ticti
Boiica, a Gypwiibl Kanaaii 601ybl MyMKin?

105.a) 200°; 2) 330° 6) —250°; B) —380°; r) 400° ) 480° 1) —560°;
€) =700°-ka Ter Gypy Gypbiurbi Kaii mnpexke THicTi?
106. BypiuTel paguanmMen OpHEKTEeHIep:
n° 20° | 45° | 90° | 135° | 210° | 270° | 300° | 360°
@ paj.

107. BypbIITH! rpajycrien OpHeKTeHAep:

.4 2z

3 3

w
0\:1

3z 3z
a pan. T 2

ENE
N

n°

108. A(1; 0) nykrecin KoopanHatanap Gackin aifHanabIpa:

.

2

2)45°% B)-30° ¥) 180°%; €) -360°; 3) 270°; K) 150°  6y-
philiKa Gypran/a wblFaTeii B HYKTECIHiH OPHBIH KopceTinep.

109. Bipnik wenGepae | pamuan aoranbi y3wiabiret l-re Ten. Bac-
Tankel  OA coynecin koopammatanap OGaceim aitmanmeipa  Gypramga A
uykreci menGep GoiibiMen Gipas  KamIBIKTHIKTBL oTedi. ON  KalIBIKTBIK
paananMen epHekTenren Oypy Oypuimbina caiikec keneni. Erep 6ypy Oypoiubi:
a) 420°; 2) 540°; 6) 750°; B) 810°-Ka Tex 6os1ca, OCHI KALIBIKTBIKTBI TAOBIHAAP.
32'7 ;6) - B)-2m;1) %;z:r)—gi OypbinibiHa

coiikec KeseTin B HykTecin kepeerimiep.

a)'Z’: G)g': r)-m a) x)—}f*; ) 27;

110. Bipaix menGepse: a) %:a)

111. Bipnik wenbGepe: a) % KaHe —%; ?) 34—7‘- KoHe —%; 6) 27 xome 47; B)

7 Kane 37 GypbiniTapeina caiikec KeleTiH HyKTenep/i kepeeTinep.
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78. Ne 76 Tanceipmaja KepceTiaren apu(MeTHKaBIK IPOrpecCHsHbIH n-11i
Mymiecinin GopmyIIachiH Ka3bIHAAp.

79. Erep: a) a, = 4, a, = 10; 2) a, = 5, a; = 9; 6) a, = 20, a,, = 35;

10

B)a,, =32, a,=1606oiuca, (a,) apudMETHKAIBIK IPOTPECCHACHIHBI AiBIPBIMBIH
Tabbiaap.
80. (a,) apudmernranbik nporpeccusichi depinren. Kecteni ronteipsiiap:
a, d n a,
a) 5 2 8
?) 20 4 12
6) -3 5 7
B) -3 11 24

81. 100 canbl ToMeneri apud)MeTHKANBIK NPOrPECCHAHBIN MylIeci 6o1a Ma,
COHBI aHBIKTAHap, erep 60JIca, OHBIH HOMIPiH KopceTirep:

a)4;14;24; ... ;

2)4;16;28; ... .

Apu(pMEeTHRAIBIK NPOTPECCHANBIH AAFANIKBI
n MYHIeCiHiH KOCBIH/IBICHI
82. Apu¢pMeTHKATBIK MPOrPECCHAHBIN ATFAUIKEI /1 MYIIECT KOCBIHBICBIHBIH
(opmyaceH KepeeTiHaep:

a)s,= m‘;u”: 6)s,= u,+d(zn 1) e

95, = a,;a,‘ = w5 =24 +;12(n D,

83. Apu¢MeTHKAIBIK NPOrPeCCHMHBIH ANFAMIKbI 7 MYIIECIHIH KOCBIHABICHIH
KasbIHAAp:

a)2;6: 1

2)2;-4;-10; ... ; 52

84. Apu¢MeTHKATBIK NPOrpPecCHAHBIH ANFAIKbl 6 MYIMECIHIH KOCBIHABICHIH
TabbiIap:

a) 2;

2)5;

85.a) 10-uan 50-re aeiiinri xyn canmgapabin; ) l-gen 100-re neiiinri
canjapabiK; 6) S-Kke ecenik eKiTanGaabl CaHAAPAbIH KOCHIHIBICHIH TaObIHAap.

86. Bipinuri xy3aiKTiH XKy canIapbIHBIH KOCBIH/IBICH YiKeH Ge, anjae Tak
caHJapbiHiki yiken 6e jkoHe KaHuara yaken?
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2) n =k Gonranzaa, 9 + 3 epueri 4-ke Gonineni aenix.

3)n = k + 1 Gonranpa aa opHerinin 4-ke Gominerinin
naneneiti.

IIsiabiven ae, 94! +3=9-9F+3 = (8 + 1)9* + 3 = 8 - 9* + (9* + 3). Opbip
KOCBUIFBIII 4-Ke GomiHeTiHAiKTeH (HeTIKTeH eKeHiH TyCinaipitep), KOChIH/IbI 1a
4-xe Gonineni. [lemek, ke3 kenren n€ N Gonranga, 9" + 3 epueri 4-ke Goninesi.

a)lenenneyi.

1) n =1 bonrauna, 6-ra Geninesni.

2) n = k Gonrauna, opueri 6-ra Geninexi aemik.

3)n = k + 1 Gonraupa 1a, opHerinin 6-ra Geninerinin
Janeneitix.

Ilsiabiven ae, 13471+ 5=

Opbip KockuIFbm 6-ra Geninerinaikren (HenikTen ekemin Tyciugipingep),
KOCBIH/IBI Ja 6-Fa Genineni. [lemek, ke3 kenren n€N Gonranza, 13" + 5 epueri
6-ra Genineni.

6) lonenaeyi.

1) n =1 Gonranna, 24-xe Geninei.

2) n = k Gonranaa epHeri 24-ke Geinesi nenik.

3)n =k + 1 Gonranna ja, opHerinin 24-ke Geninerinin
nonenzeitix.

WlpinbiMen ge, 72670 — 1 =

OpBip KOCKUTFBITI

Jlemex, ke3 kenren n€ N Gonranzaa, 7 — | epueri 24-ke Genineni.

ApH(MeTHKAIBIK NPOrPeccus Aane OHbIH KacHeTTepi
75. Apudmernkansik nporpeccus Gonatsin Tis6ekTi kopcerinaep:
2)3;:165:12;:245...5 B) 3:-9:;27; -81 E
r)3:3:3,3,
£)3;9; 15;2

76. Apu(MeTHKAIBIK NPOrPECCHAHBIH Kelleci yur Mylecin aranaap:

a)5:7; 2)12;8;...; 6)-4; B) -9; -9;

77. ApupMeTHKaNbIK  MPOrPECCHAHBIN  A-mi  Mymiecinin  Gopmyracein
KepceTinaep:

a)a, =a +d: da,

o ., =a,~d; 6)a =a +nd; B)a =a +n(d-1).
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97. (b,) reomeTpusnbIK nporpeccuscel Gepinren. Kecteni ronteipsinap:

b, q n b,
a) 1 2 4
2) ; -3 4
6) 4 -1 8
B) -2 5 8

TeoMeTPHAIBIK NPOrpecCHAHBIH ATFAMIKbI
n MyLIeCiHiH KOCBIHABICHI
98. ['cOMETPHANBIK MPOTPECCHAHBIH ANFAIIKBL /1 MYMIEC KOCHIH/BICBIHBIH
(opmynaceH KepeeTiHaep:

b,-q—b b,(1—q"
a)s,= L2 gys,=2l=g),
" qg—1 " I—q
bi-q—b, b(1-q"
Y[ a8 B)S:.( q")
" q—1 " 1-¢q
99. ['eOMETPHANBIK MPOrPECCHAHBIH ANFALIKE 7 MYIIECIHIH KOCBIHABICHIH
JKasblHAap:
a)2;6;18; .5 6)3;12;48; ... ;
0)2;4; 85 § B) 4; 20; 100; ... .

100. (b)) reoMeTpPHAIBIK MPOrPECCHACHINBIN  anralmkel Gec MylueciHin
KOCBIH/IBICHIH TaObIHap:

a)b=-1,q=2; b= 1 a=%

o)bK:Z.q:%: B)h‘zsl.qZI.

101. Illekci3 kemiMeni reOMETPHATBIK MPOTPECCHAHBIH KOCHIHIBICHIH Kop-
cetetin (opMyanbl TAHAAHIAD:

+ bi(l—q"
a)S=b‘—[ﬂ>n: 6)S=M—).M¥)ma!‘bl qg#1;
1=q
?)S= b MyHaarbl ¢ # 1; B)S= b mynzarst || <1
1-q° Y qF 1 - YH/ q %
102. Canpl sKaii Gonuek Typinie KepceTinaep:
a) 0,(3); 6) 0,(23);

9) 0,(7): ) 0.(37).
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87. (a,) apudmeTnkanbik nporpeccuscsl depinren. Kecreni ToAThIpbiHIap:

a, d n a, S,
a) 3 11 25
2) 4 5 30
6) 3 7 70
B) -1 -10 22

88. Iporpeccusinbi GapibiK Tepic TauGasibl MymienepiHin KOCBHIHIABICHIH
Tabbiaap: —15; 115 ... .

TeoMeTPHSIBIK NPOTpeccHs KIHe OHbIH KacHerTepi

89. Tiz6ek reoMeTpusibiK nporpeccus 6oma ma: a) 9; 90: 900; 9000; ) 9; 99
999: 99992

90. ['eomeTpusANBIK Nporpeccus Gonarhin Ti36eKTi KopceTinaep:

a)2; 51165 6)2: 165 ovu

9)2;4;8; 16; ... ; B) 4:4;

91. ['eOMETPHANBIK MPOrPECCHAHBIH KEAECH il Mymecin Tabbiraap:
8):3;:6;5:: 5 9)=3;6; sy 0)35il5ieaiy BY 3=l

92.(b,) reOMETPHABIK MNPOrPECCHSCLIHBIH /-1 MYUIECIHIH (HOpMyTaChIH
KepceTinep:
a)b,=b g 6)b,=b,

g
b,
=b, 4 B ="

b, T
93. Ne 91 Tanceipmana Kentipinren apoip reoMeTPHAIIBIK MPOrPeCCHAHBIH
n-11i Mymecinin GpopmyIachin KassiHap.
94.Erep: a) b, = 2, b, = 8, 9) b, =4, b, = 16; 6) b, =5, b, = 5;
B) b, = -2, b, = 18 Gonca, (b,) reOMETPHSUILIK NPOrPECCHACHIHBIN eCesliri
TabbIrIap.

1;...;6)-2;4; ... ; B) %:

95. 16 cans: a) %: 25w § 9 ;T

-

reOMETPHSAIBIK POrpeccHAHbIN Myleci 6ona Ma?
96. (b,) reOMETPHSIBIK MPOrPECCHACHINBIH ANTHIHIIBI MYLICCiH TaGbIHAAp:

ayb=1,g=2 6)b,=5.4=3:

o)l;‘=‘ll—.q=72: 8) b, =10, b,=-10.
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Kaiitanaun6aiitein anmacteipyaap

49. «CXEMA» cesinin apinTepinen KaHia anarpamMma Kypyra 6omani?

50.a) {1:2};2) {3:4:5}:6) {C; O; M} KUBIHBIHBIH YJIEMEHTTEPiHEH OapIIbIK
MYMKIiH alIMacTBIpyIapibl KypblHaap.

51. Opuexrin Manin Tabbinaap: a) Py: 2) P; 6) %

1
52. Ecenrenep: a) 3! + 415 2) 2; ;6) 41215 8) 62— (312

53. Tept cnopTuibira 4 Kyripy ’O0JIbIHA Ke3 KEJIreH peTreH Typyra 60maibl.
MyHbl o1ap Hele TacinMeH opbiH/aii ananl?

KaiitananbaiiTein opranacTeipynap

54.3, 5, 8 uudpnapeinan cangarsl uudp KalitananGaiiTeingail  Heme

exitanGanbl can Kypyra Gomaani?
55. OpHexTiH MOHIH TaGbIHap: a) A3;0) 4%; 0) A3 - P,
56. Topt ymiTKepaiH imrineH eki Typ/i KbI3METKe eKi a1aM/Ibl HElIe TICiAMEH
TaHaan amyra Gonasan?

57. Kysynen Kapbicka 6 axam Katbicabl. Onap/biH apackina acTanKsl yin
opsirjbl Gein Gepyin neme nyckacs 6ap?

KaiitananbaiiTein Tepyaep

58. Kitanxanaza Jleiina e3ise yHaran TopT KiTanThiH illiHeH TeK ekeyiH
Tamjan ana anaael. MyHBI 071 KaHIIa TaCiIMeH Opbinsail anais?

59. Oprypai Gec 3aTTaH TeK yuieyi FaHa CBIATHIH CONEM/IEME JKHHAY KakKeT.
MyHbl OpbIH/IayAbIH KaHa HycKackl 6ap?

60. Opuektin Monin Tasiutap: a) C3; 2) C1;6) C4 + C5 + C3.
61. 6 anamuan KaHuIa TOCIMEH Kyn Kypyra Gonazbi?

62.n poctap keszecin, Gip-Gipimen kom ambicwin, amangactel. Erep n:
a) 5-xe; 2) 7-re Ten Gosca, Heure Ko anbicy 601617
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I1. KomOunaTopuka sjieMenTTepi

KomOnHaTOpHKAaHBIH Heri3ri yreIMIapsl MeH epexeepi

B

T

A
42. JlensToMATHIH  (3-CypeTTe  KepceTiaren
TOPTOYPHIUTLIH aTaybl) AHAroHalIbAaphl Kypri-
sinren. Cyperre Gapasirsl Kauma: a) ymoypsim;
) Ten ymbypbiurrap sxkyObl naiina 60mmp?
D
3-cypem
B
C .
43.AOD OGypuimbinpin ToOecineH OHBI yul
A Ten Oypeimka Genetin exi coyne OB xone OC
sKyprisinren (4-cyper). Cyperre Gapabirsl Kauima:
(6] D a) Gypsius; 9) Ten OypoimTap xyOb naiina Gomusi?
4-cypem
A u D 44. Kecreneri  opintepmen TisGekreii skypin
U |d| O otwipin, «AHDOH» cosin neme TocinMen okyra
@ 0 H Gonaas?

45. A xentinen B kenrine anaparsin ym %o, an B-nan C xenrine exi xon
6ap. A kentinen B apkpiinl C kentine Gapbin, Kepi KailTy1biH Kanuia kombi 6ap?

46. lomxana masipinge 2 xexe, 3 KOl kdHe 4 TOTTI Taram, ax acxa-
Ha Mmasipinge 2 kexke, 5 Koio xkone 2 ToTTi Taram Gap. Kexe, Koio xkoHe TTTI
TaraMHaH TYPaThIH TYCKi acThl TaHJay TACiiepi JoMXaHaja Kol fe, d/jie acxa-
Haja ma?

47.a) AHHA eciminin: 9) FPA® cesinin Gapisik opinTepinen Kanma ana-
rpamma (Katap JkasbliraH apintep) Kypyra 6onaasi?

48. I'padrapasl  maiigananein, O0TGACKUIAPBIHHBIH IIEKIPECIH KypacThbi-
poiUIap.
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a) |a,=4n S,=2n(n+1)

9) |a,=2n-1 S =n

6) |a,=6n S,=3n(n+1)

a)lonengeyi.

1) n = 2 Gonranna, a, + a, = 58, =222+ 1) =12 anamm3.
=2 Gonranna, S, = 2n(n + 1) popmymnacet aypsic.

2) byn gopmyna n = k 6onransa aypic Aemik, sruu S, =

3) n=k+ 1 Gonrana 1a KOCHIH/IBIHBIH (HOPMYIACH! 1YPHIC €KEHIH A€ eiiK,

arun S, = 2(k + 1)(k + 2). Wpinpiven ae, Gomkam/s eckepe oTbIpsIn, S, | =
=S, +a,, = 2k(k+ 1)+ 4(k+1)= anambrs.
Hemek, a, = 4n tisGerinin anramKel A MYWEC KOCHIHABICBIHBIN

§,=2n(n+ 1) popmynacet ke3 kenren nE€ N Gonranja akukar.
) lonenneyi.

I)n = 3 Gonranna, a, + a, + a; = anambi3.
n =3 Gonranza, S, = n’ hopMynack akHKar.

2)byn dopmyna n = k OGonranpa akukat Gonaabl Aenik, AFHH
s,= :

3)n = k + 1 Oonranga ma  KOCHIHABIHBIH  (OPMyIachl, AFHU
S,., = (k+ 1)’ akukar Gonarsinbin ganenneiiix. Lbimbiven e, Gomkamb! ecke-
pe oTbipsIT, S, Sy, =

anambis.

Hemek, a, = 2n — 1 tisGerinin anramkel n MyWeci KOCBIHIBICBIHBIH
S, = n* popmyackl ke3 kenren n€ N Gonranaa akukat Goajl.

6) lonenneyi.

1)n = 2 Gonraupa, a, + a, = 78 = anaMmbl3.

n =2 Gonranna, S, = 3n(n + l) Lj)opMynacu AKMKaT.

2) byn q)cpmyna n =k Gonranaa akMKar aenik, aruu S, =

3)n = k + 1 Gonramma aa KOCHIHIBIHBIH q;opMyrlacbl aKHKaT 6m1an,|-
HbIH joneneifik, arun S, = 3(k + 1)k + 2). WsinbiMen ae, 6omkam-
Abl eckepe oTeIphm, S, =S+ a = ana-
mbis. Jlemek, @, = 6n TisOerinin anramkel n MyIeCi KOCHIHABICBIHBIH
§,=3n(n + 1) popmynacst ke3 kenren n€ N Gonrana aKuKar.

74. Ke3 kesiren HaTypail n yuiin:

a) 9"+ 3 epuerinin 4-ke GomineTiHiH;

9) 13"+ 5 epueriunin 6-ra Goninerinin;

6) 7%~ 1 epuerinin 24-ke GonineTinin 1onenICHACD.

a)lonenneyi.

1) n =1 Gonrauja, 4-ke Geninesni.
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I11. Ti3oexTep

Canapik Tiz0ek, onbiH Gepiny Taciaepi kone Kacuerrepi
63.a,, a,, a,, ... Tisberinin Kaii Mmymeci:
aayazaza MymiecineH Keifin kenei;
9) @y, @ @i @, , Mylecinen Gypsin keneni;
0)a a, Mymenaepinii apackinia opHazacKan?

1> Duts

64. TisGek n-mymecinin a, = Sn — 4 popmymnacsiven Gepinren. a; a;; a
TabbiHIap.

65.a, = n’ — n gopmynaceiven Gepinren Tis0ekTiH anramkel Gec Myuecin
skaspiap. OHBIH OHBIHIIBI MylIECi Here TeH?

66. Tisbex @, =5,a,  =2a + 1 pekyppenrti popmynamen Gepinren. a) Ochi
Ti3GeKTiH TOpTiHmi Mymiecin Tadsaap. 2) Ock popmyna Goitsmira Gipaen a
ai Tabyra Gona ma?

1017

1007

67. Tisbex a, = 3n ¢opmynaceiven Gepinren. a) 27; a) 35; 6) 123;
B) 200 canbl ockl Ti3GekTin Mymeci Gona mMa, consl ansikranaap. Erep 6oica,
OHBIH HOMIpiH KepceTinaep.

68.a, =3n—15 popmynaceiven Gepinren TisGekTin Hewe Tepic mymeci Gap?

69. a, =42 - 5n popmynaceimen Gepinren TisGextin neue o Mymeci Gap?

70.2) Kyn canpap; 9) Tak canaap; 6) S-ke ecenik cammap; B) Hatypan
Ccanjap/IbiH KBajApaTTapbl Tisberinin #-mi Myniecinin popmynacein KasbiHmap.

71. Erep: a) a, = 100, an ouwx apGip Keneci Mylieci anibHFbICHIHAH
S-ke Kem; 9) @, = —l, an ome Apbip Keireci Mymieci anABIHFBICBIHAH
5 ece apThik Gosca, (a,) canpap Tisderinin pekyppenTTi GopMynackiH Kasbap.

72.Kes kenren Ttisbektec Gec Hatypan caHHaH Katap Kypbimaap. Ocbl
caHJap/IbiH KOCBIHABICH HEIKTeH 5-Kke Geninerinin Tycinaipinaep.

MaTteMaTHKAIBIK HHAYKIHS djici
Tyorcoipbimoapobl mamemamuxanbix unoyKyus 20ici apkviavl 0anerdeyoeei
Boc opoioapost moameipsindap (Ne 73-74).
73.(a,) caupap TisGeri n-wi mymwecinin popmynacsiven Gepinren. Ocbt
Ti3OEKTIH AFalIKbl 7 MYLIECIHIH KOCHIHAbICH S -1 ToMeneri Gopmyramen
Tabyra GOMATHIHBIH JaNeIACHACD:
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690.

691.

692.

693.

694.

695.

Erep cos «a = —0,8 xone 7 < a < 3 60nca tg ( s a) -Hbl €cerl-

TEHJIEp. IE + o GypbInIb! Kaii mHpeKke THiCTi?

©OpHEKTI bIKIaMIaHAap:

a) sin(%— a) —cos(;i'!' a); 6) sm( + a) + sm(£ (I)‘.

4
s)cos(gl-a)-*-sin(g'-%a); B)COS("’—(I)ACOS(JG: )

Tene-TeHAIKTI JoeneHACD:
in(30° + @) = cos(60° +
Sfl"l( - (1) CUS( - (() =ftga;
sin(30° + @) + cos(60° + &)

2sina-cos sin(a—b;) = tg(a + ).

cos(a = f)—

Erep a MeH f on cyiiip 6¥pumrap KIHE:

?)

sin @ - sin

]87 sansin fi= Sonca onaaa+ f=90°%

a)sina =
ANtga= "l’:,an tgf= ;* Bosnca, onna a + f = 45°%;
6) ctg a = %, an ctg f = 17 Goaca, o + f = 135° GonaTbiHbIH

aHBIKTAH/aP.

©pHeKTi BIKIIaMIaHaap:
sin(45°+ @) —cos(45°+a) _ tgatigh tga—tgh
: 3 T )0) 5T
sin(45°+ @) + cos(45° + @) tg(a+ ) tg(a /J’)

os @ — 2cos (4

9 » cos((l+/f)*sin(x*ﬂf)cos(’; +8)
25in(30'+a)—\/3 sina’

cos(a—p)+ COS(ST/T = “)““(7 . ﬁ)

ByYpBILITBIH CHHYCBIH, KOCHHYCbIH, TAaHTGHCIH JKOHE KOTAHICHCIH
ecenrTenaep:

" . Lz,
a)15°;  6)105°% T
2 . Iz
9)=15% )=z B
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684.

685.

686.

687.

688.

689.

6) sin 61° - cos 29° + cos 61° - sin 29°;
B) sin 64° - cos 34° — cos 64° - sin 34°;
r) cos 58° - cos 28° + sin 58° - sin 28°;
) sin 839 - cos 23° — cos 83° - sin 23°.

OpHekTiH MOHIH TabbHmap (aybi3ma):

y tg 35"+ tg 10° 6 tg 14° + tg 46° tg 17°+ tg 43°

)i T T aae T Fop
1—tg35° tg10° 1—tg14° - tg 46 tg17° g 43°—1
) tg 65°— tg 35° tg 25° — tg 70° 1+1tg 75° tg 45°

3 i i

1+tg65 1835 ) 1+1g25-1g70°° ) 1375 —tg45°

OpHeKTi GYpBILTAPABIH KOCHIH/IBICBIHBIH HEMECE aiBIPBIMBIHBIH
TPHIOHOMETPHANBIK (PYHKIHACBIMCH aJIMACTBIPbIT, OHBIH MOHIH Ta-
Sbinsap:

@) cos( 2~ a) - cos(E+a) ~sin(2 - o) - sin(£ + a);

o) sin(ZE+a) - cos(£—a) + cos(ZE+ ) - sin(£ - a);

6 COS;SK' %o 1s+5‘"7? S‘"17'5 of§ )+ u(§-o)
Bepinreni: cos = ;— wane a€(0;5). sin(a—£) ~ cos(a+2E)
TaGbinAap.

Bepinreni: tg o = % xone tg f = 3. a) te(@ + f); 2) te(f - @)

TabbiHAap.
Bepinreni: tg a = 3 xoHe tg ff = *é a) ctg(a + f); 9) ctg(a — f)
TabbIHAap.
Bepinreni: cos a = ﬁ cos = l?, a meH ff— IV mupekTin Gypbin-

Tapsl. Ecentennep:
a) sin(a — f); 6) tg(a + p).
9) cos(a + f);
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696. o GyphIlIbIHBIH (YHKIHACH! APKbLIbI OPHEKTEHIEP:
a) sin 2a; 6) tg 2a.
3) cos 2a;

697. sin 200° - sin 310° + cos 340° - cos 50° epHeriHiH MoHiH TabbIHAAP.

B oenzeii

inreni: il = A 3z 3z
698. Bepinreni: cos a 17,cosﬁ 5,7t<u< R <p<2m

a) sin(a + f§); 2) cos(a — f#)-Hbl TabbinAAp. ¢ + f MeH o — ff GypbimTaphi

Kail mupexrepre THicTi?
699. o GypbIlIbIHBIH QYHKIHACH! APKbLIbI OPHEKTEHIEP:

a) sin 3a; 6) tg 3a.

9) cos 3a;
700. Tene-TeHAIKTi Ko7€ACHACD:

a)(tga—tgf) - ctga—p)—tga-tgf=1;

5 90— t2(45° + @)tg(45° + 3a)

1e(45° + @) + ctg(45° — 3a)

cos(a — ) )
cos@-cos f°
tgatigf _sin(a+p)
tga—tgf sinle—p)"

=-tg da;

6)l +ttga-tgf=

701. sin a + cos & = 2 Tenairi akukar GonaTeinaail o-HeIH MoHi Gap Gona
Mma?

702. a) sin 3x - cos x + cos 3x - sinx = 0; 9) cos 5x - cos 3x + sin Sx - sin 3x =
=0 Tenirin KaHaraTTaH/ABIPATHIH X-TiH GapibIK MOH/EPiH TaObIHAAD.

703. Erep «a, f, y ymOypuinthin Oypbimtapsl Gonca, ouga ctg f +

CcoSs 7
sin B cos @

= tg a GONATHIHBIH JIONEIICHED.

C oeneeiti

704. Erep ae(():lz‘—-). /?E(();*zk'—) 6osca, onna: a) sin (a + f) < sin a +
+ sin f; 9) cos(a — ff) < cos a + sin ff Tencizairivin akukar 601aThI-

HBIH JdCJACHICD.
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26. Exi OypbiliThIH KOCBIHABICHI MEH Al bIPbIMbIHBIH
CHHYCbI, KOCHHYCbI, TAHT €HCI KOHE KOTAHT €HCIHIH
¢opmyaanapsi

TakbIpbINTLI OKY Dapbichina:

*eKi GypBINITBIH KOCHIHABICHI MEH aifbIPBIMBIHBIH KOCHHYCHI, CHHYCBI,
TAaHTEHCI XKAHE KOTAaHTeHCiHiH (opmynanapein Ginerin Gonackiyiap KoHe
OJ1ap/ibl KOPBITBIM WIBIFAPY/Ibl iipeHecinaep:

* eKi OypBIITHIH KOChIH/BICHI MEH i bIPhIMBIHBIH TPHIOHOMETPHAIBIK (hyHK-
LHATAPBIHBIL  MOHACPIH €O OYPHINTAPABIH TPHIOHOMETPHAIBIK (DyHK-
UMATAPBIHBIN  MOHAEPi apKbLisl Tabyra; ONapabl OPHEKTEPAl Teme-TeH
TYpJICHAIpYTE KIHE ecenTep MbiFapyaa KOJAaHy bl Yilpenecinaep.

Eki OypbilIThiH KOCBIH/BICHI MCH aifbIPhIMbIHBIH TPHIOHOMETPHSIIBIK
(dyHKUMSTAPH! YIIiH Keaeci GopMyanap akuKaT:
cos(a—f)=cosa-cosf+sina-sinf (1)
cos(a+p)=cosa-cos f—sina-sinf (2)
sin(a + f) =sina - cos f+cosa-sinf (3)
sin(a—pf)=sina-cos f—cosa-sinf (4)

Grearp= Tl gaop= B
(o Ex |
D@t h)== avows ctgla—-p)=—_ ca—cgh D

Ocbl hopmynanap/asl 12/eI1CHIK.

1) Koopannaransik mwenbepaeri B(cos a; sin «) xone C(cos f: sin ff)
HYKTesepi o xoHe f OypblTapbiHa coiikec KeaeTin Goncsin (72-cyper).
Conna OB - OC =cosa- cos f + sin a - sin f 6Gonazsl.

Backawa, OB - OC = |(ﬁ\ 8 JOT,:\ scos ZBOC=1-1"-cos ZBOC.
OB wmen OC BEKTOPIApPbIHBIH apackiiiarsl Oypei a — f (72, a-cyper)
Hemece 27 — (o — f) (72, a-cyper) 6oyl MyMKiH. OChl KaFAaiinapabiH
apkaiiceichiiaa cos £ BOC = cos (a — f). lemek, cos (a — ff) = cos a X
x cos f# + sin a - sin .
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C deneenti

cosllm 1

677. Tene-rennixi gonennenep: ctg 0,4z — 1" 067  cosOlz"

678. OpHekTiH MoHiH TaGbIHAAD:

a) cos 113°-sin 340° d
sin 100° - /sin?69° + cos*21° - tg? 170°
3) cos201° .

679. KochlHBIHBI €CENTEHIEP:

1+ sin(n’— ’é) # sin3(27r~§) + Sin3(3ﬂ'* 2) + sin*(47r~ g) +

+ sin5(57r - %)

680. «4BCD Tpancuuschinbil AB xone DC KaObipranapbl NeprneHIHKy-
nsip. Erep AB=1 im, £ BAC= Z CDA = @ 6osica, Tpane s HbIH ay1a-
HbIH TabbIHaapy» ecebinin wemyin Jana Gbinaii GacTausl: Tpanenus-
HbiH aymaHel ABC men ACD ymOypsiutapsl ayJaHIapblHBIH

KochiHbickiHa Ten (71-cyper): S, = %AB +AC - sina + IYAC *

x AD - sin ZCAD. Cunycrap TeopemachlH mnaiiganansin, ABC
med ADC ymbypsoimtapsinan AC Men AD-ubl Tabambi3. JlaHaHBIH
MICNIYiH JKaTFACTBIPBIHAAP.

71-cypem

681. a) x-TiH GapibIK MyMKiH MaHAepine sin*(0,57 + x) — tg(0,57 + x) <
<0 TeHCi3AIriHiH; 9) XE (0: %) Gonrauna, tg(1,57—x) + ctg(1,57—x)>

> /7 TeHci3Airinin akuKaT GONATBIHBIH JdICIICHAED.
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Erep a men f cyiiip 6ypeimrap 6osca, onzia cos a = ;; ,C08 8= ;,
sin(a+/})=%-%+ %%— %Gonaﬂu

Erep a cyiiip, an f§ noran Gypsim 6osca, onja cos f = —%, sin(a + f) =

=L .(=3),24 4_3
=725 ( ) 25 5" 6omnaapl.
Erep a noran, an § cyiiip Gypeiu Gosica, ona cos o = ~%, sin(a + ) =
=8 (24). 4. TS5
=255+ (-25) 5 =35 Somaams.

YmOypelThiH Ke3 KEIreH OYpbIIIBIHBIH CHHYCbl HOJICH apThiK
Gonarbu-mumau COHFBI JKaF/1ail MyMKiH emec.

117 3
Kayadsl 125 Hemece 3.

. .- . T -
M bl ¢ a 1. Kecreni naiinanantaii Igl’7 MOHiH Taby Kepek.

%_ﬂ—l_

oL = = =
Lllcluylt12 tg( i o

(/3-1F ugeg 1t
=S —=2- 3. a

Kayads. tg'ffz-f

T T -
lgz = (glg 1

]
ENET

w

CYPAKTAP.

Exi GyphIlITBIH KOCKIH/IBICK! MCH AifBIPHIMBIHBIH TPHTOHOMETPHSUTBIK (yHK-
UHATAPBIHBIH OPMYITanaphii XKa3blHIap.

JKATTBIFYJIAP

A oeneeni

682. Exi OypbllTbIH KOCBIHABICHI MEH aifbIpbIMbl (hOPMYIaNapbIHbIH
KOMEriMeH epHEKTI TypieHAipinaep:

a) sin(30° + a); 6) cos(a +45°); 1) tg(45° + a):
9) sin(60° — a); B) cos(a — 60°);  ¥) tg(60° — «).

683. OpHekTi exi OYpPBIUTBHIH KOCHIHABICBIHBIH HEMECE AHBIPLIMBIHBIH
TPHIOHOMETPHANBIK (DYHKUMACBIHA TYPJICHAIPIN, OHBIH MOHIH Ta-
Gbinziap (aybisuia):

a) cos 105° - cos 15° + sin 105° - sin 15°;
9) cos 38° - cos 22° — sin 38° - sin 22°;
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a) By 2) By

(o]
(g}

B -

72-cypem
2) a + ff Gypuimbin a — (—f) Typinae xazaiibik. Conna cos(a + f) =
= cos(a — (—f)) = cos a - cos(—f) + sin a - sin(—f) = cos a - cos ff — sin a *
x sin ff.
3) Kearipy d¢opmynacel MeH Gipinmmn Teme-TeHAIKTI maiifanaHsii,

sin(a +ﬂ)=cos(§*(d+ﬁ))=cos((§~a)fﬁ)=cos(§fzx)‘cos/i+

+ sin(% = a) -sin f=sin a - cos f + cos a - sin ff anamsI3.
4) a + f Gypbibin o — (—f) Typinze xasaiibik, (3) popmynaHbl naiina-
naHaMbl3. MyHBI @3/1iriHeH OpbIHAaHap.
sin(@ +B) _ sin@-cos B+ cos @ sin
5)teta + ) = b= y s

cos(a + ) " cosa-cos f—sina-sin B’
aneiMel MeH GetiMin cos a - cos f kebeiitinaicine Gonin, tg(a + f) =
_ tgatigh
T l-tga-tgf
(6-8-hopmynanapasl e37iriHen gaaenaeHuep.)

BeuekTin

aJaMbl3.

Ecen. YwbypeimteiH ¢ aHe f/ OyphILITaPbIHBIH CHHYCTaphI, Cali-

‘%-KC TeH. Ochl ymOYpHIITHIH YuliHui p Gypbiiibi-

HBIH CHHYCBIH Ta0y Kepek.

I e my i. Ymbypeimtei OypbiiTapbiHbiH KOChIHABICH 180° Gonran-
IBIKTaH, sin y = sin(180° — (a + f)) = sin(a + f) = sin & - cos  + cos a - sin f
Gomaisl.

Herisri TpUroHOMETPHSIBIK TeMme-TCHAIKTEpAl MaiiJanaHbll, COS «

MeH co0s f-Hbl TabaMBbI3:
24 . ik S Y 53
i_zs scos f==+,/1 (—5 ) = t—s anamsi3.

cosa=+ /l—(%)

. 7
KeciHle, 5o kKoHe
25
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661.

662.

663.

664.

665.

666.

Kentipy (opmynanapbi naiifanaHbin, TPUTOHOMETPHSUIBIK (yHK-

LUATAP/IbIH MOH/ICPiH eCenTeHIep:

a) sin 150°, cos 120°, tg 135°, ctg 150°;

9) sin 225°, cos 210°, tg 210°, ctg 240°;

6) sin 315°, cos 300°, tg 315°, ctg 300°;

B) sin(—135°), cos(—240°), tg(-300°), ctg(—225°).

©OpHEKTIH MOHIH TabbIHAAp:

a) sin?120° + cos?150° + tg?225° — ctg?210°;

) sin*(-330°) — cos*(—120°) — tg*(—240°) — ctg*(—330°);

6) 6sin(—240°) - cos 315° —4cos 135° - tg(-225°) - tg 120°;
sin(=120°) _ ctg 120° - cos 330°

o in(-210°) - o
B) Sin300° 05 360° + sin(-210°) - tg 150°.

¢ OYpBIIIBIHBIH TPUTOHOMETPHSIBIK (JYHKIHACBIMEH aIMacThbi-
pBIHZAp:

) Si“(%Jr”): 6) fg(;l*ﬂ): r) cos(z + a);

?) °°5(37”*a'); B) ctg(%‘—*w): ¥) sin(27 — a).
OpHekTi TypreHaipinaep:

2) COS((I*%): B) cos(a — 7): ) Ctg(u~§).

Keseci TpuroHoMeTpusiibik  GyHKIMANAPAL OyphiTaphl [0: %]
apasibIFbIH/IA OPHANACKAH (YHKUMSAIAPFa KeaTipiHaep:

a) sin 0,87; cos 2.4x; tg 3,7x; ctg 5.4x;

9) sin(~1,27); cos 3,6m; tg 1,97; ctg(—1,7x).

V2 43

e —1, O-re;

(0; 27) apanbirblHaH: a) CHHYCTapbl 2 2

/3 , /2

9) KocHHycTaps! 1, -5 0, o 6) Tanrencrepi —1, ﬁ —ﬁ,

0-re TeH 60aaThIH OYpPBIITAP/bI KOPCETIHACD.

L
>
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B oenzeni

671.

672.

673.
674.

675.

676.

+
YwOypsluTeiH @, f, y Oypblurtapsl ymin: a) sin(ajg) =

— GH BN _ ool

= cosy ?) tgl 2 =ctg 5 KaTBICTApLIHBIH AKMKAT GonaTbiHBIH
HQJ'ICJI].]CHJJCP.

a-Fa TeH OyphIKa imTeil paanycbl 2 cM-re TeH WeHOep ChI3bLIFAH.

[lenGepain OypbluTEIH KabblprajaphiMEeH KaHACY HYKTEIEPiHiH
ApaKalIBIKTBIFBIH TaOBIHAAD.

Ecenrenaep: ctg 570° - ctg 760° - ctg 945° - ctg 1130° - ctg 1320°.
OpHEKTI bIKIaMIaHAap:

2 tg(57 — x) + tg(107 — x) — 1g(217 + x) .

sin 6,57 — cos 157 + cos 207

cos (57 — x) +sin(11z + x)

2 ez - ) 12(057 + ) + 8207 + )
tg(97 — x) -si —457)
sin(197 — x) - sin(—x = 157) *
cos* (5,57 — x) cos’(=x)
B) —— > 2
g’ (x—107) = tg*(x—7.57)
OpHEKTIH MOHiH TabbIHAAp:
tg2E cos ilE + t5(-0257) 2 2E w1157
2 ———2% :6) —=& +1g 12,257;
sin” 4,757 - cos 97 ’ 237z “
cos® =
6
sin? 19 1 g0 597 sintlE in 258 _ 0 29 . d3n
7 14 | 18 18 18 ~ 18
D)) 5 B)
207 ¢ cos 297
cos == +sin 337
5sin(1,57 —a@) +4cos(3,57 +
tg % + o) = -3 Gonoar 9) sin(1,57 — @) + 4 cos(3.57 a);

7sin(@ +37) = cos(57 — a)

8cos’ (7 + @) — 3sin* (7,57 + @)
2cos* (2,57 — @) + 9sin(27 — @) - cos (87 +
TabbIHAAp.

y OPHETiHIH MOHiH
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667.

668.

669.

670.

12 7. o (3F .
Erep: a) sin a = g JKOHE ae( 5% IZ') Gouca, sin ( 5 =} a)-l-m.
d)sina= —% JKOHE ae(;’r: 377[ ) 6oica, cos(z + a)-Hbl; 6) cos o = —%

KIHE AE (72r 5 7r) Gouica, tg(27 — a)-Hbl ecenTeHaep.

a) IMapanaenorpaMubiH CYHip OGYpBILIBIHBIH CHHYCBI TS-Ke TEH.
OubIH J0Fa Oy phIIIBIHBIH KOCHHYCbIH TaObIHAAP.

2) Ke3 kenren ymOyphlmThIH Ke3 KeAreH OYpPBILIBIHBIH CHHYCHI
Gacka eki OyphIITBIH KOCBHIHABICBIHBIH CHHYCBIHA TEH OONAThIHBIH
JlonesaeHaep.

6) YurGypeImThiH €Ki Oypbilibl KOCHIHABICBIHBIH TAHIEHCI 3-Ke TCH.
OubiH yminmi GyphIIIbIHbIH CHHYChIH Ta0bIHAAP.

OpHEKTI bIKIIaMIaH1ap:
3 e . (3m
sln((r—ﬁ)-cos(i+a) cos(r—n)-sm("z* —a)
a) H : 3§
sin(”zg +a)-cos(27r—a) sm(:r+a)‘cos(277—u)
il . 33w
5 2—2sin*(z +a) - cos’(27 — @) +sin (T—Ir)
< (' ) ks 2(37
sm(;+a>—cos(n—n) tg’ (7+u)-clg (7+11)
Tene-TeHaiKTi Jonenuexaep:
*(27 — @) —sin* (7 + T :
a) 50 (27 — @) = sin* (7 + @) =cos(3‘ +a)+sm(‘7 +a);
sin(£+((>+cos(3i—a) 2 2
2 2

2

giitr=al-cof Grta) _ o(3p . Wbl E4a);

sin(%{+a)+cos(§+a) 2 2

sin(27 — @) ‘g(i i “) i Ctg( - u)

2 2
6 =1
) cos(27 + @) - tg(z + @)
TN o 3z 3z P
. clg(zx— /?)-sm(zx - T)_ lg(T‘Fa)-sm(ﬂ*‘ a) =)
tg(z + @) - cos(a—27) + lg(%—— a) -sin(e — 27)






