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643. Haiiante 3Ha4eHHs X, yI0BICTBOPAIOUIHE PABCHCTRY:
a) sin’x + cos’x — tg x - ctg x + sin 2x = 0;

6) tg x - ctg x — sinx — cos’x + cost x= 0;

2
—tg2y — =2
B) p i tg’x —cos2x =2;
o |
—— — ctg®x + sin—— x = 2.
r) e g ctgix +sinx 2
644. TTocrpoiite rpaguk pyHKLUHK:
a) y = sin’x + cos’x; 6) ¥ = —(sin x + cos x)* — (sin x — cos x)*

645. Jlokakute, 4TO NPH BCEX JAOMYCTHMBIX 3HAUCHHSX ¢ NPHHHMACT
OJIHO 1 TO JK€ 3HAYCHHE BHIPAIKCHHE:
a) —2(sin a + cos @)’ + 4tg a - cos’a;
6) ; (sin*a + cos’a) + ctg’a - sin‘a;
tga ctga
B)S+—25—_ L
1+tg’a 1+ctg" e
sin® @ — cos' @
1= ctg: a

r)

- 4etgla + 4sin’a.

Yposenv B
646. Jloka)kuTe TOKACCTBO:

] i 2
a e e rae0<a<m;
) l+cosa 1—cosa sine’ .

[l+sing _ /l1-sine _ I z
9 I—sina 1+sina 2ga, e AT

647. YnpocTuTe BbIpakKeHHE:

) sin' @ + cos’ @

. +sin & - cos a; 6) sin®a + cos®a + 3sin’a - cos’a.
sin @ + cos «

648. Haiiante 3HaueHHs OCTAILHBIX TPHIOHOMETPHUECKHX (YHKIHIL,
€CJIM H3BECTHO, YTO:

. C
a)sina=———=,rae0<a<
) el

6)lg/i=,ln—.l‘nezr<,3< 37”;

(SIE
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638. HaiiiuTe 3HAYCHHS OCTAIbHBIX TPUTOHOMETPHUECKHX (YHKIMIA,
€CJIH H3BECTHO, 4TO:

639. Haiifute ¢ TOYHOCTBIO 10
0,01 3nHaucHHE BBIpaKE-

HH: a) COS ¢, ecantg o =3

3z 7
un<a<7;6)sma,emu

1 T
== = <
ctg a 5“2 a<m.

640. ITo Tepputopun  Kaszax-

CTaHa MpPOTEKaeT OjHa
M3 KPYNHEHIMX — pek
Aszun HpTeinn, aamHa Ko-

Baccetn pexu Hpmoiu Topoii paBHa 4250 Kkwm.
KakoBa npoTseHHOCTh 3TOH peku Ha Tepputopun Kasaxcrana,
€C/I OTHOLIGHHE ¢e K JUIMHE BCEif PeKH PaBHO TaHIEHCY yrja, Ko-
TaHreHC KOTOPOro pasex 2,57

641. Haiinute HanMeHbliee 1 HaHGONbIICE 3HAUCHHE BBIPAKEHUS:

. ik BT .
a)tg a-ctg a —sin’x;  B) E cos o - sin a - ctg a;
2 P
6)cos’x—tga-ctga; )5 —cosa-sina-ctga.
hoosE-tgarolg s T g

642. YrpocTuTte BhIpakeHHe:

a) y/1—cos’ @ — /1 —sin’ @ npu§<a<n;
6) y1+tg'a —/1+ctg’a npuszl<a<2m
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25. ®opmyJibl NPUBEJEHHS

YueGubie 10CTHREHUS 10 H3YUCHHIO TEMBbI:

* 3HaTh (hOPMYIBI IPHBEACHUS H NPABHIIA UX 3aNIOMHHAHHS;

* YMETh NPUMEHATh HUX JUIA HAXOKIACHHA 3HAYCHHI TPUTOHOMETPHYECKHX
(yHKIHiT NPOH3BOMLHBIX YIIIOB YCPE3 3HAYCHHA ITHX (DYHKLMIT U1K OCTPBIX
YTJI0B; B TOKIECTBEHHBIX NTPE0OPa30BAHUAX TPHIOHOMETPHUYECKHX BhIpaXKe-
HHil ¥ penIeHnH 3a1a4.

HekoTopbie (opMy/ibl NPHBEICHUS JUIS YIIOB % —aum— a, rae

0 — OCTPBIii Yroj1, BaM M3BECTHBI H3 Kypca reometpun. Harpumep,
sin(90° — &) = cos a, cos(90° — «) = sin a,
sin(180° — a) = sin a, cos(180° — &) = —cos a.
TTo stum opmysam Bbl HAXOHIH, Hampumep, cos 60° = cos(90° —

~30°) = sin 30° = ‘5 sin 150° = sin(180° — 30°) = sin 30° = -

E.
T T
Tenepb paccMOTPHM Bce (hOPMYJibI IIPHBEACHHUS /UL YIIIOB Syt
3 3
+a, 77( —a, TX +a, t— 0, 7+ a, 27— o. DOPMYJIbl IPUBEACHHS TO3BOIIS-

10T CBECTH HAXOXKJCHHE 3HAYCHHI TPUTOHOMETPHUYECKHX (YHKIMIT mpo-
M3BOJIBHBIX YIJIOB K BBIYHCICHUIO 3HAUCHMIT STHX (YHKLMIL U1 OCTPBIX
yrioB. TTokakem B TaGIHIe COOTHOMIECHUS MEKIY TPUTOHOMETPHUYECKH-
Mi QYHKIHAMH YKa3aHHBIX H OCTPBIX YIJIOB.

Apryment
DK Z _|Z+q| n-a|a+a|E-a|?Et+a|22-0a
2 2 2 2
sin cosa | cosa | sina |-sina | -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

ITo sT0ii TaGmuie MOKHO 3anucath 28 GOpMyN NPUBCIACHHS, HAPH-
Mmep,

. S 3z .
sin(z + &) = -sin a, cos( 5~ — ) =-sin a,
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Ja - 3z
a

B) COS 0 = ,me7<a<2n’;

r)ctgﬂ=~%,me§<ﬁ<m

649. Haiiznre 3HadeHne Bpipaxkenus 1) sin a - cos a, ecinu:
a)sina +cos a=1,4;6)sina—cos a=0,8;

‘ sin@ +cos @

sin @ — cos @

Lecansina - cos a =04

650. Haiianre HanGobliee 1 HAMMEHbBIIEE 3HAYCHHS BHIPAKCHHS:
a) 1 + 3cos’x + 4sin’y; B) 7tg x * ctg x — (sin’v — cos’x);
6) 2 — 5cos’x — 4sin’x; 1) cos'x + sin’x - cos’x — sin’x.

651. Boiupcante 3HauCHHE BBIPAXKCHUA, CCIM YrJbl 00pasyioT apud-
METHYECKYI0 mporpeccuio: a) tg 3° - tg 6° - tg 9° - ... - tg 87°%
6) ctg 84° - ctg 80° - ctg 76° - ... - ctg 6°.

Ypogens C

652. YrpocTuTte BhlpakeHHE:
(sine +cosa) — 1

a) sin‘a + cos'a — sina — cos’a; 6) N =
ctg @ —sina@-cos @

653. JIoKaKHTE TOKIECTBO:
a) 2(sina + cos®a) + 1 = 3(sin*a + cos'a);
6) sinltzf—cos:a _lge—1 !
1+2sina-cosa tgat1
U3BectHo, uto tg o + ctg a = /10 . Halinre 3nauenue Bpipakenms:
a) tg’a + ctg’a; B)tg o — ctg a, ecan tg o < ctg a.
6) tg'a + ctg'a;

654,

655. Haiiaute 3nauenue Bbipakenus sin‘a + cos'e, ecim sin a +

+cosa=0,5.
656. YcTaHOBHTE, MPH KAKHX 3HAYCHHAX MEPEMEHHOIT X IPUHHMAET HaU-
MeHbllee M HauboblIee 3HAUYCHHsS BhIpaKEHHE: a) sinx — 2c0s’x;

6) Scos’x + 6sin’x.

657. Uccrenyiite, npu Kakux 3HaueHHAX nEN BEpHO HEPABECHCTBO
sin®a + cos®a < 1, rae & — ocTphlii yroi.
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24. OcHOBHbIE TPHTOHOMETPHYECKHE TOK/IECTBA

Yuebubie 10CTHAREHHS 110 H3YUCHHIO TeMbI:

* 3HaTh OCHOBHBIE TPHTOHOMETPHYECKHE TOXKIECTBA;

* /I0Ka36IBaTh OCHOBHbIE TPHTOHOMETPHYECKHE TOXKIECTBA;

* IPUMEHATH HX JUTA HAXOKICHUS 3HAYCHHIT TPHTOHOMETPHUECKHX (hyHKILMiT
MO M3BECTHOMY 3HAYEHHIO O/IHOI M3 HHX; B TOKIECTBEHHBIX NpeodpasoBa-
HUAX TPHIOHOMETPHUYECKHX BRIPAKEHHIT H PEIICHHH 3a/1a4.

OCHOBHBIC TPHIOHOMETPHYUCCKHE TOXKACCTBA:

in? _ sina. =cosa,
1) sin’a + cos’a=1; 2)tga ] 3)ctga g
1 1
. =1 2= 2 =
4)tga-ctga=1; 5)1+tg’a e 6) 1+ ctg’ i

Bbl 3HACTC M3 Kypca rcoMeTpuu 8 kiacca. OHU BBINONHAKOTCS HE TOIBKO
ans yriaos ot 0° 1o 180°, HO M JUIS NIPOH3BOJIBHBIX YIJIOB, BRIPAKCHHBIX
B TPajyCHON MM paguaHHON Mepax, MpH KOTOPBIX BBIPAXKCHHA, BXO/Is-
IHE B 9TH TOXK/ECTBA, MMEIOT CMBICII.

TpH NEPBBIX TOXKAECTBA ABIAIOTCS HE3ABHCHMBIMH, TO €CTh HH OJHO
M3 HHX HE MOJKET OBITh IOJYUEHO C HCMONb30BaHHeM apyroro. Tak, BTo-
po€ H TPEThE TOXKACCTBA CICAYIOT H3 ONPCACICHUS MOHATHH TaHreHca
nKOTaHreHca yrios. [lepBoe TOXKICCTBO JIETKO J10KA3aTh, HCMIONB3Ys ONpe-
JIC/ICHHS CHHYCA H KOCHHYCA YIJIOB M YPaBHCHHE KOOPAHHATHOI OKPYkK-
Hoet x? + 32 = 1. TTockobKy X = COS @, y = sin a, To sin’a + cos’a = 1.

YerBepToe TOXKIECTBO MOJNYYAETCA W3 BTOPOrO H TPETHErO YMHOXKE-
HHEM HX JICBBIX H MpaBbiX uacteil. [IaToe u mectoe TokAECTBA Clely-
10T U3 NEPBOTro JICJACHHEM €ro J1eBOH 1 npasoﬁ yacTeil COOTBETCTBEHHO Ha
cos’a u sina.

[lo stuM dopmynaM MOXKHO HAXOAMTH 3HAYCHHA TPUTOHOMETpPHUE-
CKHX (hYHKILHIT 10 H3BECTHOMY 3HAYCHHIO OHOI M3 HHX.

Mpumep 1. Haiith sin a, tg a u ctg @, eciu H3BECTHO, YTO

cosa=0,8u-3zl<a<27t.






main-182.jpg
626. Mcnonb3ys cBoiicTBa PYHKLHH y = Sin X HIH y = COS X, HaliIHTe 3HA-
YEHHUA X, YIOBICTBOPSIOLIHE YCIOBUIO:

2

a) sin 3

>0; B)sin3x<0;

6) cos *2‘ <0; r)cos2x>0.

Yposenn C
627. YcTaHOBHTE, IPH KAKHX 3HAYCHHAX X HMEET CMBICHI BBIPAkKCHHUE:
a) /sin x; B) Ytg x-ctgx.
6) 1+cosx:
628. Mcnonb3ys coiicTBa (yHKIHIT y = sin X M y = COS X, IOKaXKHTE, 4TO:

a) sin 136° - sin 137° - sin 138°>

33
6) cos 55° + cos 57° - cos 59° > %4

629. JlokakuTe, 4TO HE MOJKCT IPHHUMATh OTPULIATEIbHBIC 3HAUCHNS BbI-
sinx +1tg x sin x —tg x
prexye:a) cos x + c(gg % ) cosa— ctgg %"
630. YcTaHOBHTE, BO3MOXKHO JIH PABEHCTBO:
a)sina + 3cos a = 5;
6) 4cos a —3sina = 7.
631. Jlokakure, 4TO:
a) sin” x < sin x, ecin x€[0; 7], nEN;;

6) cos” x < cos x, ecin xE[—%; 3 ], neNn.
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YIPAKHEHHUSI

Yposens A

632.

633.

634.

635.

636.

637.

MoryT nu IS KaKoro-HuOYIb YIia ¢ BBIOTHATLCS YCIOBHS:

a)sina=%mcosa=-i B)tga=-0,125nuctg a=-8;

5

ﬁ)sina=%ucosa=%; r)tga=2—/§uclg(x=2+ﬁ?
YnpocTuTe BhIpakeHHE:

a) 0,5 + sina + cos’a; r) (1 —sin a)(1 + sin a);

6) 2 — sin*a — cos’a; 1) tg’a — sin‘a — tga - sin’a;

B) 2sina + cos’a — 1; e) sin‘a + cos’a — cos'a.

HaiiauTe 3HaYeHHS OCTANbHBIX TPUTOHOMETPUYCCKHX (DYHKLIHIL,
€CJIH M3BECTHO, UTO:

a) sina = 0,6, 0° < a <90°%; B)tga=2, 180° < a<270°

6) cos a = —17, 90°<a<180°% r)ctga=-3,270° <a<360°.

VHpocTuTe BhIpakKeHHe:
) sinfa@ | 1—2sin’a . cosa _ _cosa

7 B rrmts = e
I—cosa )ccsa+sma n)l—smn 1+sina
cos’a@ . sin@—cosa . sinf @ —tg'a
)< b D —densty ° ©) T, g
sine+1 1—2cos’e cos @ —ctg @
VnpocTuTe BhIpaKeHHE H HAINTE €ro 3HAUCHUE:
1—2sina-cos @ z
a)—5 ———S—npua= -,
) sin“e — cos™ P 6’
cos @ kY4
G)tga+———npua=—",;
) t8 sina—1 P 4
2 I
B) ctg’a - (cos’a — 1) + 2cos’a npu a = T‘

JloKaKHTE TOKACCTBO:

a) cos'a — sin‘a = cos’a — sina;

6) (cos a - tg a)* + (sin a - ctg a)’

B) sin‘a + sin’ - cos’a = 1 — cos’;
L. 1

sin” a cos” @

r) ctg’a — tg’a =
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3z
Pemenne. [Jna mobix T‘ < & < 27 3Ha4YCHHC CHHyCa OT-

punarenso. Torza u3 Ttokaectsa sin‘a + cos’a = 1 ciemyer, 4to
sina = ﬂ/l —cos’ @ =7‘/l -0,64 =-0,6.

_sine _ —06 _

3Has CHHYC H KOCHHYC ¢, HAXOJIHM €TI0 TAHTeHC: tg & = P T
=i =l =l
——4ATor}1ac(ga Ba 3

OTBcTAsina=‘0,6,tga=—%,ctga=—%A

Mpumep 2. Haiitn sin o, tg & ¥ cOS @, €CIH H3BECTHO, 4TO

_1s5 L
ctga= S ﬂ—71<a<—2.

- =
gz 15 Tak xak o — yron III 4erBepTH, TO

Pemenne. tga=

" 2 1
sin a 1 cos a — otpunarenbusl. U3 popmyist 1 + ctg’a = Sinla ceayer,

4To sin a = /—l—‘f=—/674——i.Tomacosa=ctga-sina=
I+ctg @ 289 17
_ 158 _ 15
TT817 17t
O1'rse'r4sinoz=—i tga=icosa=—175.
17 5 17

M puwmep 3. Haiiti HanGosnbiee n HaHMCHbILICE 3HAUCHHE BbIPaKe-
Hust 1 — (cos’a — sina).

Pemenue. 1 —(cos’a — sin’a) = 1 — cos’a + sin’a = sin’a + sin’a =
= 2sin’a. TTockonbky 0 < sin’a < 1, To 0 < 2sin’a < 2. Cie0BaTeNbHO, HaH-
Gosbliee 3HAUCHHE JAHHOTO BhIpakeHus 2, a Haumenbiee 0.

O 18 e T. Haubosabuee 3nauenue 2, Haumensiiee 0.

BOIIPOCHI

SanuunTe U I0KaKHTE OCHOBHBIC TPHIOHOMETPHYECKHE TOXK/ECTBA.
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Ypogenv B

619. Vccnenyiite, Kak H3MEHSAETCS [UIOMIA/b TPEYTOMbHIKA C ABYMS [1aH-
HBIMH CTOPOHAMHM NpPH Bo3pacTaHuu OT 0 0 7 yria MeXay HHMH.
CyuiecTByeT Jii 3HaYCHHE IUIOLIA/IN TPEYroNbH1Ka: a) Hanbobliee;

620.

621.

622,

623.

624.

625.

6) HanMeHbInee?

Hccnenyiite u ycTaHOBHTE, Ul KaKHX 3HAYCHHIl M3 NPOMEKYTKa

[0; ]:
a) y/1—cosx —y/1+cosx >0;
6) y/1—sinx — y/1+sinx <0.

VeranoBuTe, KakuM J0JKHO ObITh YHCIIO @, YTOOBI BBIMOIHAIOCH

PaBEHCTBO:
aysi _4a—3 R 3at+2,
inx= 2—a ¢ B) sinx = 4
3at+2
6)cosx=3—; r)cosx = rem—r
= 3 =
JlokaxkHTe, 4TO YHCIIO —377 ABJIACTCA NEPHOAOM (YHKIHHU:

a)y =tg 2x; 6) y = ctg 4x.

HaiianTe HaMMEHbIIHIT T0J0KATEIBHBIIT TEPHOA QYHKIIHH:
ay=tg5;  By=ig4y

6)y=ctg2x; Tr)y=ctg ?

Ha pucynke 70 uzoGpaxena yactb rpa- |
¢duka dyukuun y = cos x. YuureiBas,
4TO 9Ta (yHKIMS YCTHAS, IOCTPOITE ee

y=cosx

rpaduk Ha npoMeKyTKe [~7: 7). [

ol

Haiinure o6nacts onpenencuus (yHk-
LUK

cosx+l,6)v= 3sin x

Hy= o 3
sinx—1

Pucynok 70

cos X —
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612.

613.

614.

615.

616.

617.

618.

YcTaHOBHTE, YETHOI MM HEYCTHOI ABIACTCA QYHKLHSA:
a)y=x-tgx; B) y = tg’x + ctg’x;

6)y=2sinx—ctgx; Tr)y=ctgx-cosux.

Hicnonb3ys NepHoANYHOCTh TPHTOHOMETPHUECKUX (DYHKIMI, 3amu-
mUTe 3HaYeHHe GYHKIHH Tak, YTOObI apryMEHT ObLI BBIPAKEH HaH-
MEHBIIHM MOJOKHTEIbHBIM YHCIOM:

397 11z
a)tg=y™; B) tg(-~§—),
6) ctg 587[ M ctg( 737')
Hcnonb3ys NEpHOAMYHOCTH M HEUCTHOCTh (GyHKUMH y = tg x
uny= Ctg X, BBIYHCIINTEC X 3HAYCHHSA TNIPH X, PABHOM:

Sz, 227,
a)— e B) ~3 +

237 23m

6) =5 -
3uasi, uTo tg f = a, rae a # 0, HaiiguTe 3HAYCHHE BHIPAKCHHS:
a) 1 —tg(2z - f); B) a — tg(-f ~37);
0) ctg(-p) + a; r) % —ctg(f - 27).
Haiigute Hynu GyHKunm:

T T
a)y=tg(X+§); B)y=tg(4X~7);
6)y=ctg(x—%); )y = ctg(mw — 2x).

TIpu KaKHX 3HAYCHHAX X HE HMEET CMBIC/IA BbIPAKEHHE:
T T
—— s g —~x)
a) p B) g(Zx 4)
2T 1 T
) tgl5x+3)?
) ctg(—x—27) r)cg(zx 3)

VeranoBuTe, KaKUM JIOJKHO ObITh YHCIO b, 4TOGBI BBINOIHANOCH
PABEHCTBO:

s P =D
a)smx—z, B) tg x /;’

6)cosx=%; r)etgx=/b*—25.
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Vkaszanuble CBOHCTBA (yHKIMIA y = tg X, y = Ctg X IPHMEHSIIHCh B IIpe-
JBLTYIINX TTYHKTaX OPH PEUICHHH MPUMepOoB. PaccMOTpuTe BCe 9TH CBO-
CTBA HA CAMHHYHOI OKPYIKHOCTH.

Mpumep 5. Jlokasars, 4TO HAUMEHBIIHI OJ0XKUTEIBHBIH MEPHO
yHkuun y = tg X paBeH 7.

JlokaszartenbcTBo. [Tycts T — MpoH3BONBHBL MOTOKHTEIbHBIIH
nepuoa ¢pyukunu y = tg x. Toraa tg(0 + 7) = tg 0 = 0. Tak kak Ha npome-
skyTke (05 7) GyHkumns y = tg x ve umeet nyiei, To I'> 7. Ecin T = 7, T0
tg(x + 7) = tg x. Cie10BaTENbHO, 7 — HAHMEHBIIHIT TTOJTOKHTEIbHBII Te-
proa GpyHKIMH p = tg X.

MMpumep 6. HaiiTn HanMCHBIINI MOMOKHUTENbHBINH Mepuoa GyHK-

uuH y = ctg %

Pemenune. Haiizem obnacte onpenencHus AaHHOH (yHKIHH:
x 5 s
5 # mn, x # San, rtae n€Z. Iycts T, — HAMMEHBLINH MONOKHTEIbHBIH

. X xt T,
MepHoa JaHHOH (YHKUHH, TOTJa BEPHO PABCHCTBO ctg; = cth,

x .. 0L o =
TO €CTh ctg? = clg(§+*5*). Tak Kak HAUMEHBIIHI MOJOKHTEIbHbII

L
TIEPHOJL KOTAHICHCA PABCH 7, TO MONYUHM T = 7, T, = 5z. Ocraetcs

OTMETHTb, YTO €CIH X # San, rae n€Z, to u x + T, # Sa(n + 1), n
x =T, # 5a(n — 1). D10 o3nauaer, uto uucna x + 7, u x — T, npuHaj-

x

nexat o0aacTH onpeaeneHus GYHKUHH y = clgs.

Otser. 57

Tpumep 7. Moctpouts rpaduk (GyHkuum y = tg x Ha mnpome-
xytke |25 Z

Y 2 21

Pemenue. 3anonuum Tabuuiy NpUOIMKCHHBIX 3HAUCHHH (yHK-

LHH Y = tg X.

| _x
A ) 3
tgx | - |-17| -1 |-06| 0 | 06

E | = 0
4 6

ENE]
o |n
S

— |=]n
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18. SBnsercs s napa uncesn (3; —1) peuieHHeM CHCTEMBI ypaBHEHH

7T x=6 g [F+y=8 o=

X+y =10; 3x—y=10; X

19. Pemnre cHcTeMy ypaBHEHHIA:

x+ty=9, N x=10,
(x=1)(y+1)=0; x = 5xy =160;
r) ¥=11
xy+y=42.

Penienne TeKCTOBLIX 32714 ¢ HCNO0/1b30BAHHEM CHCTeM
HeJAMHEHHBIX ypaBHENHii ¢ IBYMsI llepeMenHbIMH
Cocmaseme cucmenmy ypasuenuii no yciosuio sadayu (Ne 20-23).

20. Oana cTOpOHa NpAMOYroabHIKa Ha 7 cM Gosbiue aApyroii. Haitaunre cro-
POHBI IPAMOYTOJIBHUKA, ECM €0 HaroHamb pasHa 13 cM.

21. Eci OT 4MCIMTENs M 3HAMEHATeNs OOBIKHOBEHHON APOOM OTHATH MO
5
eMHIIE, TO APOOL yMEHBUIHTCS Ha 56+ Eean ke K uncanteno i snavenare-
5 2
110 npUGABUTH MO €IMHMLE, TO APOOHL YBETHUHTCA HA 72 Haiinure 51y npo6s.

22. W3 nyukToB A u B, paccTosinne Mek1y KOTOPHIMH 4 KM, BBILLIH OJHO-
BPEMEHHO HABCTpedy APYT APYyry ABa memexona. Yepes 30 MHHYT HM 0CTANOCH
npoiitn 10 serpeun S00 M. Ecnn 6b1 newexon us nynkra B seiwen na 10 munyt
no3Ke, TO BCTpeya npousounta obi Ha cepeanne nyTH. C KaKkoii CKOPOCTBIO mmien
Kax bl nemexoa?

23. JIsa aKckaBatopa, paboTas 0THOBPEMEHHO, BHITONHAIOT HEKOTOPbIH 005-
€M 3eMebHbIX paboT 3a 3 u 45 Mun. OuH 9KCcKaBaTop, padoTas OTENbHO, MO-
JKET BRINONHUTE 9Ty paboTy Ha 4 uaca GeicTpee, YeM APYToii. 3a CKOILKO 4acoB
KayK/Iblil IKCKABATOP B OTACALHOCTH MOKET BBITOIHHTE ITOT 0OBEM 3eMEITbHBIX
pabot?

24. HaiizTe 1Ba MONOKHTENbHBIX 4YHCIA, €CIM MX cymma pasa 1,
a npousseenne pasno 30.

25. Haiigute pasMepsi UBETOUHO#H KIyMObl NPAMOYTOIBLHOM (hOPMBI, MepH-
MeTp KOTOpoii paBen 12 M, a miomans 5 M2

26. Haiinute 1By3HauHoOe YHCII0, CyMMa LGP KOTOPOro paBHa 8, a HX npo-
u3Besienue paBHo 15. PaccMoTpuTe Bee BO3MOKHBIC Cydan.

27. Haiigmre 7iBa "mcna, €CM OHO M3 HUX PaBHO KBaJpaTy APYroro, a HX
cymma pasna 0.
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Msi nocrponnu rpaduk GyHKIHM y = sin x Ha npomexyTke [0; 27].
TloBTOpSs ATY JIMHHIO HA KAkK/JOM CICAYIONIEM NPOMEKYTKE JUTHHOI 27,
BIIPABO U BJICBO OT JAHHOTO, NOMyYuM rpaduk QYHKIMH y = sin x, Ha3bl-
BAEMBIil CUHyCOUdOIL.

AHANOrHYHO MOXKHO NOCTPONTH Tpaduk GyHKIHH y = cos x (caemaii-
TE 3TO CAMOCTOSATENBHO).

PaccMOTpHM OCHOBHBIC CBOHCTBA TPHIOHOMETPHYCCKHX (hyHKIIHIT

y=tgx,y=ctgx.

CpoiicTBa pyHKUHA y=tgx y=ctgx
L. Obnacts XER, kpome uncen | XER, kpome uucen
onpejeneHus o 2£ + 7n, T BUja n, rae n€Z
nez
2, MHuoxecTBO . .
R — YE(-w0; +e0) YE(—o0; +0)
3. YeTHOCTB, tg(—x) =—tgx ctg(—x) = —ctg x
HEYETHOCTh. He4eTHast HedeTHast
4. TepuoanunoCTh tg(x + ) =tg x ctg(x + zn) = ctg x
neZ.T=n neZ.T=n
5. Hynu dyskuun tgx =0 npux = 7, ctgx =0 npu
neZ x=§+7m,n€Z
6. | TIpoMeKyTOK 3HAKO- tgx>0 ctgx>0
TOCTOSAHCTBA R
ve(0:%), xe(0: 7).
tgx<0 ctgx <0
T, £,
J(E(E,IL’) 16(2,7[)
T IpomexyToK ( & )
BO3pACTAHUA 2'2
TTpomexyTok o (©:7)

yObIBaHHs
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11. CxosbKO pelieHuii MMeeT ypaBHeHHE:
a) (2 -1+ @p-172=0; 6)(x+1P+(*-472=0?

12. Tocrpoiite rpaduk ypaBHEeHuS:
a)dxy = 12; 6) —2xy = 16.

13. 3anonnute TabuiLy:

VYpasneune I'paduk ypasuenns
x-y=8 npsamas y =x -8
2x+5=3y

x+y*=16

y-—x’+4=0

xy=10

2t-y=3

14. 3anonuute Tabnuiy:

VpasHeHue OKpyKHOCTH Koopmunater uentpa Pamuyc
(x—2)+(y-37=16
(x+ 1)+ (y-4)7=8

(-3;3) 5

©:0) /3

15. He Boinonuss noctpoenus rpaduka ypaBHeHNs, HAliIHTe KOOPAWHATHI
TOYEK €ro MepeceueHts ¢ OCAMH KOOPAHHAT:
)X +y =9; 6)(x—2)7+(y-27=4.

CucTeMbl HeHHEHHBIX YPABHEHHIT € ABYMSI epPeMeHHbLIMU
16. Pemnre rpaduuecku cucteMy ypaBHeHHii:
= i3 =
a){y 2, 6){y-/;.
y=x+6; y=3.

17. O6bacHATE, MOYEMY HE CYIIECTBYET Naphl 4HCE, ABAAIOMENCS peieH-
©M CHCTEMBI ypaBHEHHii:

a){x+y 7, 6){x—y=l.

Xy x4y =0.
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597,

598.

599.

600.

601.

602.

603.

Haiinute obnacTs 3HaueHuii QyHKiumuu:

a)y= sin%x; B) y=2sinx;

6) y=—cos x; ryy=cosx+2.

VeraHoBHTE, YETHOH MM HEYETHOMH ABISCTCS (PYHKIMS:
a) y = sin 3x; B) y = sin’y;

6)y=cosx+1; r)y=-2cos x.

Hcnonb3ys NepuOANYHOCTh TPHTOHOMETPHUECKUX (YHKLHMI, 3amu-
muTe 3HaYeHHe GYHKIUHH TaK, YTOOBI apryMEHT ObLI BhIPAkKEH HaH-
MEHBIIHM MOJ0KHTEIbHBIM YHCIIOM:

a) sin%; B) sin(—zgi);
6) cosBT”; r) cos(— S?T”)
Beruncanre:

a) cos 157; B) cos(— 3%771'>,

6) sinzz—ﬂ; T) sin(— an)

YcraHoBuTe, ABASCTCS JIH YHCIIO 57 NepHOAOM DYHKIHH:

a)y=cos2x;6) y= sin%x.

HaiiauTe HaHMCHBIIHIT TOTOKUTETBHBII MTepHOA QYHKIHH:

a)y= cos%; B) y = cos 4x;

6)y=sin2x; 1)y=sin3x.

Ha xax/0M U3 pucyHKoB 69 n3obpaskena 4acTh rpaduka HeKOTOPOit
nepuoanueckoii Gpyukunn ¢ nepuoaom 7. Tocrpoiite rpaduk 1oit
dynxuun Ha npomexytke [-T; 277,

0) y

ol

ol

Pucynok 69
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38. O6bsacHuTE, NOYEMY HE HMEET PELICHHIT CHCTEMa HEPABEHCTB:

2 {3x+4y20, 6){x1+y250.

X+y'<0; y>x.

39. CocraBbTe CHCTEMY HEPABEHCTB, MHOKECTBO pellenHii KoTopoii H300pa-
JKEHO Ha PHCYHKeE 2.

Pucynok 2

40. M306pasute Ha KOOPAMHATHOI MIOCKOCTH MHOKECTBO TOUEK, KOOPAMHA-
Thbl (\’, ’\’) KOTOPBIX SABAAIOTCA PEUICHHAMH CHCTEMbI HEPABEHCTB!

i igp ! =
a){x Y4 o [y, [ty >0, [x=y <0,
x>0; y=0; xy<0;

41. CKoJIbKO Map LEJbIX YHCEN ABAAIOTCA PEIICHHAMHU CHCTEMbI HEPABEHCTB
(MoKaxkuTe X TOYKAMH Ha KOOPAMHATHOI MI0CKOCTH):

a){u|<1, 6){]y\<2.
xX+y'<4; xX*+y'<4?

xy=0.

I1. DiileMeHThI KOMOMHATOPHKH

OcHOBHBIE IOHATHS H IPABHJIA KOMOHHATOPHKH
B

A C

42. B nenpTonsie (TaK Ha3bIBAIOT YEThIPEX-
YrONbHHK, H300paXeHHBI Ha pHCYHKe 3)
nposejieHbl auaronain. CKOJbKO BCEro mo-
JIy4HIIOCh HA 3TOM PHCYHKE: @) TPEeyrojibHH-
KOB; §) map paBHBIX TPEYroJIbHHUKOB? D

43. U3 sepumubl yraa AOD npose/cHs! P"l;'»"""’”
aBa nyda OB u OC, jensiuue ero Ha TpH pas- C
HbIX yri1a (pucyHoK 4). CKOIbKO BCEro mnoiy- A
YHIOCH HA 3TOM PHCYHKE: a) yrios; 0) map & D
paBHbIX yri08? Pucynok 4
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OTMETHM 9TH TOYKH Ha KOOPIHHATHOH IIOCKOCTH H COCAMHHM HX
NIaBHOI THHKeEH (pHCYHOK 68).
Tak kak (yHKUHS y = tg X B TOYKax

T T
—7 M Heonpexeiena, 1o ce rpaduk He

T T
TepeceKacT MpAMbIE X =~ HX = . Mbr

noctponnn rpaguk yHKIHH y = tg X Ha

MPOMEIKYTKE —%; g] TToBTOpSis ITY M-

)|

HHIO HA K&XIOM CIIeyIOLIeM TTPOMEKYT-
Ke JUIMHOI 77, BIPABO M BIECBO OT aHHOTO,
nosyunm rpaduk GyHKINK y = tg X, Ha3bl-
BaeMblil maneencoudoi. IlocTpoeHnas nu-
HHUS HA3BIBACTCH 6CMBbIO MAHSEHCOUObI.

TaureHcomuaa COCTOMT H3 GECKOHEYHOro

s Pucynox 68
MHOKECTBA OIHHAKOBBIX BETBCH.

BOITPOCHI

1. IlepeuncanTe OCHOBHbIC CBOiCTBA (yHKIMH: a) y = sin x; 6) y = cos x;
B)y=tgx;r)y=ctgx

2. JlokakuTe, 9TO HAHMEHBIIMIl MOJOKHTEHBHBIH mepnoa  (ByHKIHI:
a) y = cos x pasen 2x; 6) y = ctg x paBeH 7.

YIPAKHEHHUSL.

Yposenv A

594. Kakue u3 uncen %, T, 32—’7, 2m, 3w, 4, Sz, 6m, 157, 207, 1427 aBns-
10TCA nepuoaMu QyHKUMK: a) y = sin x; 6) y = cos x?
595. Haiiaure obnacts onpeaencHus GyHKIHH:
a) y = sin 2x; B)y =cosx?;
=gosLis =5t
6) y=cos o r)y sin-.

ey

596. Kakue u3 uncen 0,9; -1

3 o
- moryr OBITh 3HAYCHUAMU (yHKIIHIT
y=sinx, y=cosx?
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Hepagencrsa ¢ AByMs nepeMeHHBIMH

28. O6bscHHTE, IOUEMY HE HMEET PELIEHHiT HEPaBEHCTBO:

a)x’+y*<-l: 6)]x[+|y<0.

29. Kakue u3 nap uncen: (0; 0), (2; —1), (1: 2), (2020; 0) sBasioTCs peluenu-
sIMH HepaBeHCTBa Xy > 27

30. [ToxGepure aBe KakHe-IMGO Mapbl YHCE, ABIAIOMMECH PEIICHUAMH He-
paBeHcTBa:

a) é —y>0; 6)x*—)*>4; B)x*+)?<15; r)-2x2+y>0.

31. PemenneM Kakoro U3 HEPaBeHCTB ABJAETCA napa uucen (-2; 5):
a)x’+)*>081;

6)x*—(y—3)<0?

32. CKONIBKO nap Le/bIX YHCe ABISIOTCH PELICHHAMH HEPABeHCTBA:
a)x?+)?<0; 6)x*+)?<1; B)X*+)*<2; )|+ |y <0?

33. 3anumnTe HEPAaBEHCTBO, MHOKECTBO PELICHHII KOTOPOro MOKa3aHoO Ha

pucynke 1.

”)T ) 9 y s 2 wy
. ! 1' ij:)m
W5 TTATTE of T+

Pucynox 1
34. M306pasnte Ha KOOPAMHATHOMN MIOCKOCTH MHOKECTBO BCEX pemieHii
HEPaBEeHCTBA: 1
a)y2xy 6)x*+)’< 243 B)y>x-2 Dy<-
35.CxonbkO map HedbIX HHCEN ABIAIOTCA PEUICHHSAMH HEPaBEHCTBA
(x+2)*+ (v — 1)* < 4? INokakuTe X TOYKAMH HA KOOPAHHATHOII IIOCKOCTH.

CHcTeMbl HEPABEHCTB ¢ IBYMS lepeMenHbIMH

36. Kaxne u3 map uncesn: (1; 1), (4; 5), (16;-17), (2020; 2019) sBasiorcs pe-
xy >3,
UICHHAMI CHCTEMBI HEDABEHCTR
x=y<5?
37. [lon6epute aBe Kakue-1HO0 napsl Yuces, ABIAIOUHECS PEIICHHAMH CH-
CTeMbl HEPABEHCTB:

Pty 2_ o & —
a){x ¥y <9, G){x y >4, l,){l<x‘<5.r,{ 10<y<—4,
y20; x<0; V=
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23. Tpuronomerpuyueckne pyHKIUMH H HX CBOIicTBA

Yuebubie 10CTHKEHHSI 10 H3YHEHHIO TEMbI:

* 3HATh ONpPEACICHHS TPHIOHOMETPHYECKHX DYHKIHIT H HX CBOICTBa;

* YMETh HAXOAWTh 3HAYCHHA TPHIOHOMETPHUECKHX (yHKumii y = sin x,
Y=COS.x,y=tgx,y=Ccltg X 1 HCNIOJIb30BaTh HX CBOICTBA NP PELICHNH 3a/1a4.

B kypce reomMeTpuH paccMaTpHBAIHMCh TPHTOHOMETpHUYECKHE (yHK-
uun yraos ot 0° g0 180°. Teneps, 3Has pagHaHHOE H3MEPCHHE YTIIOB,
MOKHO PacCMaTpUBaTh TPHIOHOMETPHUYCCKHE (PYHKLMH YHCIOBOTO apry-
MeHTa. Hanpumep, CHHYC 4KCiIa X — 3TO CHHYC YI71a B.X pajgnaH. Ynciaossie
(byHkinK, 3a1annbIe GOpMyTaMH y = sin X, y = cos X, y = tg X, y = ctg x, Ha-
3BIBAKOT OCHOBHBIMU MPUOHOMempuyeckumu (ynkyuimu. Kpatko ux Ha-
3bIBAIOT (DYHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHICHC.

TpuroHoMeTpHuecKHe (yHKIUHN BbIACTAIOTCA CPEIH APYTHX TEM, 4TO
MX 3HAYCHHS NOBTOPAIOTCSA uepes 2zn, rae n€ Z. Takue GyHKIHH Ha3bIBa-
H0TCS NEPUOOUHECKUMU.

@yuxunsi f{x) Ha3bIBaeTCs NEPHOAMYECKOl, ecM cyuecTByer
uyneao 7 # 0 takoe, 4T0 npH JA1060M X H3 001aCTH ee OnpeaeeHns
uneaa x — T u x + T Takke NPHHALIEKAT ITOH 06,1aCTH W BepHO pa-
BencTBo flx — T) = fix) = flx + T). Yucno T HasbiBacTCs nMepuoaoM GyHk-
uuu. Hanmenbiuii nonoxkutenbusiii nepuoa 7, QyHKIME HA3BIBAIOT ce
OCHOBHBIM MepHoIOM, uncio mT, rae meZ, TakKe ABAACTCS NEPHOIOM
ITOM (QYHKIHH.

B npeabigymeM MyHKTe CBOCTBA TPHIOHOMETPHYECKHX (YHKIHMiT
y=sinx, y=cos.x paccMaTpUBaIHCh Ha npuMepax. IIpeacraBuym cBoiicTBa

Gbyukumii y = sin x, y = cos x B Tabauue.

CaoiicTBa

dynkuun
1 O6nacth
orpeeneHns
MuosKecTBO

y=sinx y=cosx

X€E(—o0; +o0) XE (—0; +o0)

o

yel-1;1] yel-1;1]

3HAYCHHI
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1008. 8) S = gclg l'%?*. 1009. a), 6) — ne sBusercs rpadgukoM (yHk-

uun. 1010, x + 4 = 0. 1011. y = 5x — 3. 1012. Hanpumep, a) y = 8x + 3;
6)y=3x-2.1013. y=—x+2.1014. b=-1.1015. a) y = 4x + 5, y = x%;
6)y=-8x+2,y= ~Jx. Dynkuus y = —% BO3DPACTaCT HA MPOMEKYTKE
(—o0: 0) n na npomeskyTke (0; +o0), HO He ABIACTCA BO3pacTalolei Ha Beeit
obnacTi onpeaencHus. YOeauTech B 3TOM, CPABHHB 3HAUCHHS ITOI (yHK-
uun B Toukax —1 u 4, Hanpumep. 1016. 8). 1017. a) (2; 4), D = [4; +o0);
6)(3:16), D= (-0:16]. 1018.(2;4).1019.a) (—=0; 1]:6) (—0: —4)U(-4: 4)U
U(4; +o0); B) (—o0; 0)U(0; 3]: 1) [-5:-3)U(-3:4)U(4: 5]. 1020. 6) Bozpacraer
npu xE(—0;0) u npu x&(0; +o0); B) Bo3pacTaeT npu X [—4; +©); ) BO3-
pacraer mpu xE[1; +e0). 1021. a) [-3; 5]; 6) [-2; 2]: B) -3, -1, 2, 4;
r) [-3; =2] u [0; 3]; x) (-3; —1)U(2; 4). 1022. (1; 5), (3; 3), (6; 0).
1023. a) S = %; 6) 1) 66 nmerameii; 2) 20 %. 1024. Ilpu k = -3.6.
1025. Ycranosure, uto: a) ¢ = 10; 6) ¢ =-2. 1026. a) Yernas; 6) HeueTHas.
1027. [ocrpoiite rpapuk:

= 1Lopux >0, —3.mpux =3,
A= {x’ 1pH x 6)}/:{ npH x
x*+ L npux <05 2x+3,mpux <3;

—2x+4,mpux <2,
B)i2x—4, npu2 <x <4,

4, npux = 4.
1028. (2;5). 1029. S = 6:2.1030. a) 5 unu 13; 6) +4; +3. 1031. a) Fpapux —
napabona y = x* + 1, Ha KOTOpoii Her aByx Touek (-2; 5) m (2; 5).

1032. a) Ilycte a < b, nokakure, uto y(a) < y(b), TO ecTh pasHOCTH
y(a) — y(b) < 0. Monyunte (a — b)(a® + ab + b* + 1) = (a — b) %

% ((a T) + 357 1). 1033, 24, 1034, 120, 1035. 10 1036. 35.

2
1037. 252. 1038. 4845. 1039. 840. 1040. 11 880. 1041. % 1042, %
1043. S(le 1044. 0.2. 1046. 7. 1048. 1. YcraHoBuTe, 4TO BCE 4MCIa

JIAHHOTO MHOXKECTBA SBIAIOTCA KOPHAMM MHorowicHa. 1049. = 04.

1050. 1A) a) ;—; 6) 1. 2A) (-4; -3), (-4; 3), (4; -3), (4; 3). 3A) 1224.

4B) -1 <sin(60° - a) < 1. 5C) 2‘71—’ KE. €.
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Ypogens C

s
590. Toxaxkure, 4TO [Ist BCEX 7N < o < 2 + 7n, rae nEZ, BEPHO paBeH-

ctBo Jtg' @ +etg' @ +2 =tga+ ctga.
591. Haiiante HauGonblice 1 HANMEHBIIEC 3HAYCHHS BRIPDAKCHHS, CCIH
OHH CYIICCTBYIOT:
a) sina - cos - tg a; B) tg @ - ctg a — sin’(-a);
6) ctg(—a) - sin a - cos(—a); r) cos’a — tg(-a) - ctg(-a).
592. IIpu KaKHX 3HAYCHHAX ¢ HE HMCET CMBIC/IA BBIPAKCHHE:
1

e B) lg(ﬂ’ i %),

5.
cos (=)’

6) ) ctg(a = %)‘7

593. JlokaxkuTe, 4TO /s JH0O0ro ACiiCTBHTEIBHOIO YHCIA X BEPHO He-

PaBCHCTBO:
a) sin’x — Ssinx +4>0; 6) cos’x — 6cos’x +5>0.

3AHUMATEJIBHBIE 3ATAYH.

VipocTute BhIpakeHue
(\/l—sina_\/l+sina)(\/l—ccsa_ l+cosn>
1+sina I—sina l+cosa I—cosa )’

TJIe ¢ — OCTPBIif yroi.
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B) @, = 12n; 1) a, = 9n + 8. DTH NOCIEI0BATEALHOCTH ABIAIOTCS apud-

MeTHYeCKHMH nporpeccuamu. 958. Bepuo. 959. a) Seasercs; 6) Her.
960. 6 unenos. 961. 20. 962. a) Ilpu x = —1; 6) —10 nan 1. 963. 2.
964. 3a 5 aueii. 965. 50. 966. 462 nota. 967. 5 u 10. 968. 2401 mepa 3ep-

Ha. 969. 121. 970. 16. 971.-0,5. 972. 4; 8; 12. 973. % 974. a) 4; 6) -20.

976. MoxHo, oaHa U3 cTopoH pasHa 12 cm. Jlpyrue CTOpOHBI MOTYT
6biTh paBHbl (BeM): 121 12, 11 m 13, 101 14,91 15,8 u 16, 7 u 17.

977.:25..978. 1— 979. Ucnone3yiiTe METOA MaTeMaTHYCCKOH MHIYKIHH.

i 8

980. 135111114630 umn 765. 981.-10.982. a= 10,5 =4.983. 1; 3; 9PU1M9 9

22 984. 18 ¢. 985. 0,2 pan. 986. a) = 0,94 m; 6) = 3,14 m. 987. a)35" 6) 4% =

988. a) MoryT; 6) Het. [IpoBepbTe, BBIMOIHACTCS JIH PABEHCTBO tg a X
xctga=1.989.-—--.991.a) He cymectnyert; 6) cymectsyet. Hcnonb3yiite
(opmyty cuHyca JBOIHOTO yria u yYTHTE, Kak H3MCHSACTCS CHHYC yIia.
992. 2. 993. a) —' 1 6) —Sf .99%. a f f i 6) = 4 995. a) —2a;
0) E' 996. a), 6). B) — BEpHO; r) HeT. 997. a) —1; 6) —tg?5a. 999. a) —Zf;
6) ﬁ HIH _TZ , MCToJ1b3yst (HOPMYJTy TAHT€HCA ABOHHOIO yIJla, COCTaBb-
Te ypaBHCHHE W HaiiauTe tg%4 1000. Hcrnonb3yst OCHOBHOE TPHIOHOME-

TPHYECKOE TOK/ACCTBO, 3aMHIINTE KBAAPATHOE HEPABEHCTBO OTHOCHTEIb-
HO OJ1HO# TpuroHoMerpuueckoii ¢pynkuun. Jlanee ucnonb3yiite sameny

J2-/6.
e

TIEPEMEHHOIL. a) X = 27tn, n€EZ; 6) x = g + 2zn, n€Z. 1001. a)

)ﬁ+f 24
4

1002. —=. 1003. 5 u <. 1004. [TpexcTasbTe cos’y Kak

€OS X COS’X M 3aMEHHTE COS™Y Ha —(cost + 1) ... . 1005. 30° u 150°.
1006. a) ’I; 6) ? 1007. Mcnonb3ys eIMHHYHYIO OKPYXKHOCTb, YCTaHO-

Bute, uT0 0 < tg x < | npu xe(o; %) M JIOKaXHTE, uTO tg 2x — 2tg x > 0.






main-174.jpg
CnenoBatensHo, uucno T = —37 sBASeTCS NEPHOJOM (PyHKIHH
y=cos 2x.
TMpumep 3. YkasaTh NpOMEKYTKH BO3PACTaHHs H yObiBaHHA (yHK-
uH y = sin(ix)
1 ) 2%)-
Pemenune Tak kak (yHKIHS CHHYC BO3pAacTaeT Ha NPOMEKYT-

Ke [— %; %], TO 3amuuiemM ~£2[- = ;—x = % YMHOXKHUB BCE YaCTH JBOIi-

HOTO HepaBeHCTBa Ha 2, nomyunuM —7 < x < 7. Cie0BaTenbHO, QYHKIHSL
ol
y= sm(ix) BO3pACTaeT Ha MPOMEKYTKe [-7; 7).
o o el
AHanornyHo HaiizieM NpoMeKyTOK yObiBaHus (yHKUHK y = sm(*x):

2
% = Ly < 37”, 7 < x < 3x. Takxum 06pasom, pyHKums y = sin(%x) yObiBa-

€T Ha npoMmeskyTke [7; 37].

OT1BeT. OyHKUMI Y = sin(%x) BO3pacTaer npu x€[-; 7], yosiBaet
npu x€[x; 3x].

Mpumep 4. [octpouts rpaduk GyHKIHK y = Sin X HA TPOMEKYT-
xe [0; 2x].

Pemenue. 3anonunm tabaniy sHaueHuii GyHKkiuu y = sin x.

X 0 z x Sz T Iz 37 1z 2
6 2 6 6 2 6
> 1 1 1 1
sin x 0 2 1 5 0 - -1 ) 0

OTMETHM 9TH TOYKH Ha KOOPAMHATHOH TIOCKOCTH M COCAMHMM HX
MUIABHOI JTHHKEH (pHCYHOK 67).

4 = sinx
i y=sin,

oy

Pucynok 67
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NPUJIOKEHHUE 1

TpennpoBoYHbIe YNIPAKHEHUS

i Ypannelma, HEpPaBeHCTBA C IByM# NepeMeHHbIMH
H MX CHCTEMBbI

Heauneiinbie ypaBHeHHs! ¢ IBYMSI lepeMeHHbIMH

1. Kakue u3 touek A(2; 3), B(-1; 1), C(0; 0), D(2: 4), £(0,1; 0,01) npunazne-
sKkat rpaduky ypasnenns x* —y = 0?

2. I'pahuky KaKHX H3 ypaBHEHHIT IPOXOIAT 4EPE3 HAYAIO KOOPIAHHAT:

a)yxy—4= B) X' -2y=0;

6)2x+y rx-y?=0?

3. O6bsicuuTe, MOYEMY HE HMEET PElICHHIT ypaBHEHHE:

a)(x+ 1P+ (y=1P=-1;

6) (x—10)*+ (¥ +0,1)*=-0.,5.

4. O6bacuuTe, nouemy ypasnenue (x + 14)* + (v — 15) = 0 umeer T01bKO 01~
HO pemieHue 1 HaiiuTe ero.

5. IlposepbTe, ABAseTCS 11 napa unucesn (-5; 6) pemicHHEM ypaBHCHHUS:

a)x’—y=19; 6)-2x*+ Ty=-8.

6. Haiigute kaky1o-1u6o mapy umces, SBISIOUYIOCS PELCHHEM ypaBHEHHs:
a) (x—3)(y+2)=0; B) X%+ )7 = 64;

6) x2— )2 = 64; nxt-y=2.

7. BolpasuTe u3 ypaBHeHHS NEPEMEHHYIO y 4ePe3 X M HaliInTe 1Ba KaKHX-1H-
60 pelenis ypaBHeHHs:

a) xy = 16; 6) 10xy—y=1.

8. Haiinute BCe napsl HATYPaIbHBIX YHCEI, ABAAIOMIMXCSA PEIICHUAMI ypaB-
HEHHS:

a)xy=4; 6) xy=-4.

9. Haiiiute TpH naphi HATYpaIbHBIX YHCE, ABAAIOMIMXCS PEUICHUAMH ypaB-
HEeHHS:

a)(2x-y)*=0;  6)(x+3y)*=0.

10. Pemnte ypasHenue:

a) 9x* — 16y =0; B) 8137 + 497 = 0;

6) 100+* - 36 = 0 )
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3 YerHoCTb, sin(—x) = —sin x cos(—x) = cos x
HEYETHOCTh HeYeTHas 4eTHas
4. | TepnoanuHoCTs | sin(x + 2zn) = sin x cos(x + 2zn) = cos x
neZ. T,=2xn neZ.T,=2x
5. | Hyan gyskunn | sinx =0 npu x = 7n, cos x = 0 npn
nez 2£ +an,nEZ
6. | TIpomexyTok S0 cos= 0
3HAKOMOCTOSH-
xe(0; m) x€ (—E:E)
cTBa 2" 3
sinx <0 cosx <0
e(-m; 0 z, 37
XE(-m; 0) xe( 23 )
7. | Tpomexyrok
[~ 0]
BO3PACTAHUS
TIpomesxyTok
p YT [71': 3z ] [0: 7]
yObiBaHHs 2' 2

PaccmoTpuTe BCE 9TH CBOMCTBA HA IMHUYHON OKPYKHOCTH.

IIpumep l. JlokazaTk, 4TO HAHMEHBILIHIT MONOKUTEIbHBIN TIEPHOIL
(QyHKLuK y = sin x paBeH 27.

HokazatenbcTBO. [IycTs T — npOH3BONBHBII MONOKHTEIBHBIH
nepuoa ¢pyukunn y = sin x. Toraa sin(x + 7) = sin x npu nobom xER.

Eciu x = %, TO sin(% + T) = sin% = 1. Tak kak sin x = | quub npu

T
g=o-t 2zn, rae n€Z, to T = 2an. HaumeHblIee MOJ0KHUTEIbHOE 3HaYE-

HHe 271 paBHO 27.

Mpumep 2. Jlokaszats, uto unuciao I = —37 ABIACTCS MCPHOIAOM
dyHKIHH y = cOos 2x.

Jloka3zaTenbCcTBO.

1) Tak kak o61acTh OnpeaeacHHs J1aHHOI GyHKUHHK — T1060€ AeHCTBH-
TENBbHOE YHCIIO, TO YHCHA X — 37 U X + 37 IpUHA/IeKAT Cid.

2) YuuteiBasi, 4To nepuoa (yHKUHH KOCHHYC paBeH 27zn, NMOIy4HM
c0s(2(x — 37)) = cos(2x — 2z * 3) = cos 2x.
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MPEJIMETHBIA YKA3ATEJIb

Beposrtrocts 232
- reomMeTpHueckas 242
- crarucTuyeckas 238
I'panycuas mepa
- yraa 149
- Iyru OKpyKHOCTH 149
Jucnepens 10
3unameHartesb reOMETPHYECKOH
nporpeccun 121
Eaunuunas okpyxHocts 148
Kunaccuueckoe onpeaenenue Bepo-
ATHOCTH 232
Kom6unaropuka 63
Kocunyc
- yrna 158
- umcna 172
Koraurenc
- yria 159
- uncna 172
Meton maTemaTHuecKoit
nuaykumn 101
OCHOBHOE TPHTOHOMETPHYECKOE
ToxaecTBO 184
HMepecranoskn 70
IocneoBatensuocTs 93
[paBuI0 KOMOHHATOPHKH
- cyMMbl 65
- npousBeseHHs 66
Iporpeccus
- apudmernueckas 108
- reomerpuueckas 121

- Geckoneuno yobiBatomas 134
Panuan 149
Pasmemenns 74

PasnocTs apudmeTnyecKoit
nporpeccun 108
Pemenne
- HEpaBEHCTBA C ABYMA
nepeMeHHbIMH 40
- CHCTEMBI YpaBHEHHl ¢ AByMs
nepeMeHHBIMU 26
- CHCTEMbI HEPABEHCTB C ABYMS
nepeMeHHbIMu 46
- YPaBHCHHSA C JIBYMS NepeMeHHbBIMH 19
CaoiicTBa TPUTOHOMETPHUECKHX (DyH-
Komit 172, 173
Cunyc
- yria 158
-uucna 172
Coueranns 78
Tanrenc
- yrma 159
- uncia 172
®axropuan uncna 71
Dopmyiist
- Gunoma Helotona 82
- N-TO 4ICHA MPOrPecCHH
- apudmernyeckoii 109
- reomMeTpHueckoii 122
- CYMMBI /1 IEPBBIX YJICHOB POTPECCHH
- apudmernyeckoii 116
- reomerpuueckoii 128
- cymmbl Geckoneuno yOwiBaiomieii reo-
MeTpuueckoii nporpeccun 135
- Tpuronometpun 184, 190, 197. 204,
211
DynKuun
- nepuosmyeckue 172
- TpHroHOMeTpHYecKHe 172
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604.

605.

606.

607.

608.

609.

610.

611.

ITpy KaKMX 3HAYEHHSAX X BEPHO PABEHCTBO:
a)sinx=1; B)sinx=-1; m)cosx=1; xk)cosx=-1;

6) sin x = 0; F)Siﬂ-l’=§; e)cosx=0; 3)cosx=-x?
Haiizure Hynn GpyHkumn:

a)y=sin3x; B)y= sin(— ;—x); 1)y = sin(x - 2);

G)y=cos2x; 1)y= cos(lgx); e)y=cos(4 —x).
VKaKuTe NPOMEKYTKH BO3PACTAHHS H yObIBaHUS (DYHKLIMH:
a) y = sin 2x; B) y = sin mx;

6)y=cos3x; r)y= cos(’zlx)A

Vkakure OGJIBCTL ONpeACIICHUA, MHOXKECTBO 3HAYCHUI W HYyIH
dyHKIMH:

a) y=3sinx; B)y= »;—sin 3x; ) y = |sin x|;
6)y= cos;—x; ny= —;—cos X e) y=|cos x|.

Hcenenyiite, npn KaKiX 3HAYCHHAX X HMEET CMBICII BBIPAKCHHE:

a)l— B) y/sin x;

sinx+1°
1
— N+ X
6) prr— r) V1+cos x

JlnaroHanb OpsAMOYrojibHHKA paBHa | M, a yroia Mexiay ero ana-
ronanamu . Mcenenyiite, npu kakoM 3HaueHHH ff MUIOWAL TOTO
npAMOyronbHuKa GyaeT HaubombICii.

Haiinure obnacts onpeaeneHus yHkunu:
1
a)y=tgx-2; 5y = ctg(5%);

6) y=tg2x; r)y=ctg(x—§).

Haiifute MHOKECTBO 3HauCHHIT QyHKIH:
a)y = tgxf; B)y=y/lgx;

6) v =ctg’x; ry=

ctgx”
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585.

586.

587.

588.

589.

Ha pucynke 66 Ha eIMHMYHOH OKPYXKHOCTH BBIACJICHBI JyTH,
BCEC TOYKH KOTOPBHIX YIOBICTBOPAIOT YCIOBMIO: a) tg a < 1

6) ctg a < /3 . 3anumuTe BCE 3HAUCHUS (1, JUIS KOTOPBIX BBIIOJIHACT-
Csl yKa3aHHOE yCIIOBHE.

Pucynok 66

l+ctga tga+1
JIOKaXKHTE TOKACCTBO T~ = ——.
l-ctga tga—1

VHipocTuTe BhIpaKeHHe:

tg @ +sin e
a) |l +cosa— g[g—ﬂ; 6) (tg o+ ctg a)* — (tg a — ctg a).
JlokakuTe, 4TO BEPHO HEPABEHCTBO COS o + cols = > 2 s moboro
T, T
aE( 2’ f)

Haiiaute cymmy GeckoHeuHO yObIBalOLICH TeOMETPHYECKOH Mpo-
rpeccum:

L +cos?Z + cos’ L +

a)l+cos3 3 3t

LT .o T s 3T y
QP S B SR AR
6)1 sin sin® - —sin® -

B l+gk+g@lrigf .

rl- ctg% + ctgzg - ctg’% c T
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6) (—o0; —8]U[1,2; 2); B) [1; 3]U{-2}; 1) (—00; —1]U {2} U[8; +o0). 930. a) He
HMeeT peuieHuii; ) MMECT 1Ba PCLICHHS; B) HMEET OJHO pelICHHE.
931. a) (-2: -5); (1; 4); 6) (5; 3), 3aMeHHTE OJHO M3 YPABHEHHIH CHCTEMBI
YPABHCHHEM, [0y 4CHHBIM B PE3yJIbTATE ACICHMHS HX JICBBIX H IPABBIX 4a-
creit; B) (2; 3); (3; 2). 933. a) 9; 6) 5; B) 11. 934. 72 km/u, 56 Km/u.

935. 30 aueit u 20 aueii. 936. L
a+tl
Heit ipu @ = —1. 937. a) [pu c€(—o0; 18)U(18; +w); 6) ce(—ow; —1,5)U
U(-1,5; +0); B) npu ¢ = % 938.0,32.939. =0 x> +x -2 = 0.
1.1 1
940. 2) 35; 6) -33; B) 1. 941 @) (~3:7): 6) -23u(=:1]uls: o).
942. bonbuie 9 cm, HO He Gonbiue 11 cm. 943. a) [2; 7); 6) (—o; —2]U[0; 1)U

U{3}. 944. a) (-7V2; —V2); (7425 V2): (1V25 -/2); (1V2; V2);

npu a #£1; XER npu a = 1; Het Kop-

6) (-2; -1); (-2; 1); (—17:—@); (—17: @) 945. a) Pucynok 9, a;
6) pucyHok 9, 6. 946. [Tpu @ = 1. 947. a) x> — 8x + 13 = 0. 948. —1; -3.
0)
Yl

Pucynok 9

x4

949.a) 1:6) 3, %: paszieuTe BCE WiICHbI yPAaBHCHUS HA . Aanee uc-
2 =3x+2 . .
Phayrs —F 950. a) [1; 0)U

U2 33 6) [~ $)u(-3:2)u(2:23]. 9515 < v < 15. 952. a) Tipu

N0JIB3YiiTe 3aMEHY NEPEMEHHO, 0603HaUMB

a = 3; 6) a = 2. Ucnonb3yiiTe reOMeTPHYCCKYI0 HHTEPIIPETALIHIO peLie-
HHUA cHCTeMBbl ypaBHeHHil. 953. a) (4; 8), (8; 4); 6) (-3; —1), (-1; —3), uc-
noJIb3yiiTe 3aMeHy NepeMeHHOIT, Hanpumep, X +y = a, xy = b. 954. 24 kB.ex.

Ld 1 Mo, 32 & e —
955.a)—3,8.—13,18,r)2, 2030 24.957.a)aﬂ 10n; 6) a, = 6n —3;
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873. = 0,86. 874. = 0.,40. 875. = 0,71. 876. =~ 0,39. 877. = 0,15. Tak kax
JaHHBIH M MOIYYEHHbIN MATHYTONLHHKH TOM00HBI, TO OTHOMICHHE HX

NIoNIa/icii PABHO OTHOIICHUIO KBA/IPAaTOB X CTOPOH. Mcnonb3ys Teopemy

1—cos 36°
KOCHHYCOB, YCTAHOBHTE, UTO YKa3aHHOE OTHOLICHUE PABHO ﬁ =0,15.

878.0.5.879.a) 0.4; 6)* 880. —. 881.~27 %. 882. . 883.a)~0,14;
6)~0,07.884. C‘ = 0,00002. 885. 3. 886. a) 0.25:6) EA 887. dapussl.

888. 87' = 0,00002. 889. 0,25. 890. 0,2. Becero ucxonos 5! = 120, 6aaro-
2~ 0,11. 892. 1A) a u 6.

npusTcTBylomux 3! - 2! - 2 = 24, 891.

4-Cs
Cio
6) 0,75 u I* 894. 0,5. 895. a) PauHDHaﬂLHHM 6) HpPaLHOHANBLHBIM.
896. a) A

((l =

3 0,1225; 6) 3b + 2, —4,5; B) a+b

897. a) B 20 pa3; 6) m < n. 898. a) 3.5 kr; 6) xBarut. 899. 2 nun 8. 900. a),
6) npejicTaBbTe Kak/10€ ClaraeMoe B BUJIC CTCNEHH 2 1 BBIHECHTE 3a CKOO-

2A) 0,25. 3A)7 4B) = 76 %. 5C) =i 893. a) 0.8 u —1,25;

5 Op15K) _E’ -0,75.

K 0OLIHIT MHOKHTEIb; B) YYTHTE, YTO NPOH3BEACHHE TPEX M0C/IEI0Ba-

TENBHBIX YHCen (1 — l)n(n + 1) nenutes Ha 3. 902. a) %; 6) 7—17‘ 903. a) a*;

;6 i -Sdyy ) g L

5) . 904, Ol o 905. 45.

ﬁz+

906. 5 1 == 907.3.908.4,5.909. a)—f 6)2; B)zf 910.2)9.25:
6) 0.06. 911, —x(x* — 1). 912. a) 20; 6) 20 %. 913. 48, 80, 12, 12. 914. 63

_;-

TpesicTaBpTe Kak/10€ CIaraeMoe B BHJIE Pa3HOCTH ABYX Apobeii, Hanpumep,

# = ;— - % 915. 100mA Bsipasute cymmy KyGoB uepes cymMmy u

npoussesenne X U y. 916. Bosseante B KBaApaT JIeBYIO H [PaBYI0 4acTH
nepaseiictea. 918. 50 %. 919. 25. 920. 63. 921. a) ( o0 -9,6); 6) [4%; +oo).

922. a) 0,4; 6) -2; B) —3. 923. a) (—w0; -3]; 6) [-4; 5]; B) [-2; -1)U
U(-1; +=). 924. a) 0; tﬂ; 6)-7; —4;0; B)—1; tﬁ; r)—1; +4. 925, -15;
—13 unm 13; 15. 926. a) 28 wra; 6) 25 M*. 927. a) (-3; 2); 6) [2; 8]JU{-3}.
928.a)+3; 6)—1; 2; B) +5; £2,/3 ;1) 3: 3 £ 2,/5 . 929. a) (~o0; ~3]U[3; +0);
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548.

549.

550.

551.

552.

§53.

554.

HaiiauTe 3HaueHHE BBIPAKCHUA:

a) 2cos 60° — /3 sin 60° - tg 45°;

6) 6sin 60° — 2/3 ctg 60° - cos 30°%

B) 4sin 45° - tg 30° - ctg 30° — cos 45°;
r) tg 60° - ctg 30° — cos 180° + sin 90°.

Hcnonk3ys pucyHok 63, HaiiauTe sin o, cos a, tg a u ctg « yria o,
PAaBHOTO:
a)-30°; B) —60°; &) 225°%
6) —45°% r) 210°; e) 240°.
3anonnute Tabuuiy:
z |z |z |z |23z |5z 3z
|0 s a3 |2 |3 ||| "2
sin a
cos &
tga
clg a
Beruncnure:
oyl M T .
a) cos’ + sm(—;) - thg( 7) +2cos m;
. T s T ).
6) Zsmg + tg(—z) s 2cos( E) + ctg(—g),

8) 2sin% — 3tg(~ %) —4sin 27 - 2cos(~§);

r) 4cos;r —cos 2 + 3ctg(— ’; ) - Zsin(— 73[)

Kak MeHsieTcs 3Ha4eHHe Sin ¢, eCli ¢ N3MEHSETCS:

3z
a) oT — 0/5; B)or o w2
) 2 bt ) 2 a0 =
Kak MeHseTcs 3HaUCHHE COS (1, CCIIH (¢ H3MECHSCTCA:
a)or 0 no 7 6) ot —7 10 0?

Kakoii 3HaK MMeeT 3HaYCHHE Sin ¢ U COS ¢, €CIIH YTOJl ¢ PaBEH:
a) 25°,-260°,325°,-1120°;  B)-83°, 198°, —295°, 1540°;
Sz 19z llz 8lx m 17z 40 37%

e R R BT = S _2g
0 12° 18" 9 " 20° l-)15’ 147 21 30 °
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sin(g %) =0.708. 2%, 710. ctg 15° =2 + ,/5.711.3)25in%

4
Ztgl /3 e
2l il -
cos* ¢ —sin® = i .T12.2) 2; S)ﬁ 3)4,r) Z.11)1(:) 3
1=tg~o 8
713. a) 2cos 50°; 6) 2sin 75°; B) cos 40° + sin 40°; r) cos 18°. 714. a) cos 4a;
120

6) sin 4a; B) cos 4a; r) —sin 12a; 1) 1; e) cos 6a. 715. a) ~169° 6) —0,28;

B) 33 231 0.8 1) - 716. a) 0,5376; —0,8432; 6) ~0,92.

25 19 8]
718. a) -2sin a; 6) 1; B) —1 — tg’a; r) sin 4a. 720. a) —%; 6) -%; BO3BEANTE

B KBAJIpaT JaHHOE PaBCHCTBO. 723.a) — 5 — ;B)2— f
DYZ -1 724.3){,—‘[— il -f 6) /5 -Z‘F
a1z V2

L
5 8 " &
10 ° 10

a) Tanrenca, 6) ciHyca JABOI{HOTO yrja, COCTaBbTEC ypaBHCHHE H HaHANTE
tg a. 727. 2) ;—; 6) b. 729. a) 2sin 8a; 6) cos 2 — :Tsin 4a; 8) %; 1) cos 4a.

2/;

_2;

7,75 T25.8) —-5— unn 5; 6) —7 uan 7. Ucnonb3ys dpopmysy:

732.a)3u7;6)0u6.733. . O603HaubTE HCKOMOE BbIPAJKEHHE

- l cos 2¢ 3 2
A u, ucnonssys dopmyny tg’a TFcoson® Haiiute A% a 3aTtem A.
L A
735.2) (¢S5 6) m 4 L gy 3300, 2.7!,—[ , 2. 736. YMHOKbTE

M pa3jieNuTe JeByl0 4acTh paBeHcTBa: a) Ha 2cos 10°; 6) ma sin 20°.
737. /48 —sin*2« . Ucnonssyiite popmyny S,,., = %AC « BD. YtoGst

naiitu AC u BD, w3 uentpa O k xopaam AC u BD nposeauTe nepreHu-
xyaspet OK u OL coorserctsenno. Torna AC = 2KC, BD = 2LD. Orpesku
KCw LD naiinnte n3 rpeyronsunkos OKC 1 OLD cOOTBETCTBEHHO, pe/-
BaputenbHo BeipazuB KO u KM n3 AMKO. 739. a), 6), 1), 1), €) — BepHO;
B) — Het. 740. a) cos 10°; 6) «/? cos 5% B) ﬁ cos 18°; 1) J—sin 10%

/2 J6 V2

)-05/65¢) 0. 741, ), 1), &) —5-5 6), B) *35 1) 5. T42.2), ) V2
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BOIIPOCHI.

1. Jlaiite onpenenenue: cuHyca, KOCHHYCa, TAHTEHCA M KOTAHTEHCA MPOM3-
BOJILHOTO yTJia.

2. Kaxue 3nauenus (MOJOKNTEIbHBIC HIH OTPHLATENBHBIC) IPHHAMAIOT CH-
HYC, KOCHHYC, TAHTCHC M KOTAHTCHC YTI/1a B KOOPAHHATHBIX YETBEPTAX?

3. Jlns KakMX YrioB 3HAYEHHS CHHYCA, KOCHHYCA, TAHIEHCA W KOTaHreHca
paBHbI HYITI0?

YIPAKHEHMUSI.

Yposens A

542. MosKeT 11 CHHYC HJIH KOCHHYC KaKOT0-THGO0 yria GbITh PaBHBIM:
a) -0,6; B)2; n)-1,25;
6)1; ) e) 0,27

543. Mosxer i IpH HEKOTOPOM 3HAYCHUH ¢ ObITh BEPHBIM PABCHCTBO:
B)sina=1-,2;

r)cosa=ﬁ—2?

544. MoskeT n 3HauYeHHE TAHTEHCA MJIM KOTAHTeHCa Kakoro-imubo yria
6biTh: a) Gonbiue 10; 6) Menbure —5?

545. TMoctpoiite KOOPAMHATHYIO OKPYXKHOCTb, B3SB CIMHHUHBIH OTpe-
30K, PaBHBIii 2,5 CM, OTMETBbTE Ha Heil TOUKH B, COOTBETCTBYIOLIHE
yriaam nosopota a. Haiiiute npubnuikenubie 3Ha4eHus sin a, cos a,
tg a u ctg a, ecau a paBHa: a) 50°; 6) 155°; B) -35°; r) —170°.

546. MosKeT M CHHYC OTPHUATENBLHOrO yria ObITh MOMOKHTEILHBIM?
Ecin MoXKeT, IpuBeHTE NpHUMEp.

547. Tloctpoiite Ha KOOPAMHATHOH OKPYKHOCTH TOYKH, COOTBETCTBYIO-
HIue yriy ¢, eciu:

=_3. =
6)cosa——5, r)ctga 3
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7/6 9 9~ I

- 666.8) 2y I
uz _ 5 4f 3 Vs
n 1 2667, a) i 6) 8) 3. 668. a) 5

ﬁ ~1.662. a) -0.,5; 6) —6; B)
4r

st
il -]

£u
3

E’

B) 3T 669. a) tg%a; 6) cos a; B) —ctg a; r) 2cos’a. 672. /8 +8cosa .
673.1.674.a)—tgx; 6) —cosx;B) 1;1) 1. 675.2) —1: 6) ~¥, YUTHTE, 4TO
2R o X ’;zzn)lg;r) 1. 676. 2) 1.2; 6) ~1,25. 678. a) l;6)~l.679. 15 3‘

7 2
cos a
630. 2sinacos2 @

2> /7.684.1)—1; 1) —/3; ) /3. 685. a) —1; 6) — ‘/»,B)Z‘r)l
f 4-V2
5

. 681. 6) Mcnonb3yiite cBOiiCTBA HepaBeHCTB: @ + > 2,

686. . 687.2) —13 6) ©. 688.2) 133 6) ﬁ. 689. a)
- 4
6) 26 4 1B) 2 4/_ . 690. 2 §9+ 48 5 (% + 11) — yrox III yerBepTH.

691. a) 0; 6) cos a + fsin a; B) ﬁ cos a; 1) sin a. 693. a) Haiiqure
cos(a + f) mmm sin(a + ) . 694. a) tg a: 6) —f tg a: B) 2; 1) 1.

-1, S

ctg 15° =2 + /3. 697. f .698.a )-85,

Kot YCTBEPTH npnnaunemm yroia a —ﬁ, CJIOJKHUTE JICBBIC U MPABLIC YaCTH

695. a) sin 15° = cos 15° =

6) 13 . YtoObl BBIACHHTB, Ka-

HEPABEHCTB 7T < o < 32—7‘— H-2r<-f< —37”. 699. a) 3sin a — 4sin‘a;
Jtga—tg' «
1-3tg°a
JICHHS, YCTAaHOBHTE, 4TO ctg(45° — 3a) = tg(45° + 3a). 701. YMHOKBTE JIe-

6) 4cos’a — 3cos a; B) . 700. 6) Mcrionb3ys GopmyJibl mpuBe-

2 s
BYIO H IIPaBYIO 4aCTH JaHHOTO PaBCHCTBA Ha T ¥ 3aMCHHTE NEPBLIN Ta-

KOii MHOXKHTEJIb Ha sin 45°, a BTOpOii Ha cos 45°. Jlanee npumennte dop-
MyJly CHHYCA CyMMBbI IBYX YIJIOB H CJIENIaiiTe BBIBOJ, HCIIO/b3Ysl CBOHCTBA
¢dynxuuu cunyc. 702, a) Jm. nez; 6) %1’ neZ. 705. Ucnonb3ys

. (a
JIaHHOC PABCHCTBO M TO, 4YTO COS % - sm(7+-§~), YCTaHOBHUTE, 4TO
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564. YxakuTe TPH 3HAYCHHS PaJMaHHON Mepbl yria a,

/3 f

sin « paBeH: a) —T; ;8) 1:1) 0.

565. Yxaxure TpH 3HAUYCHMUSA rpa)lycﬂoﬁ Mephbl yria a,

V2 3

COS ¢ PaBeH: a) %;6) 2 ~—;B)-1;1) 5
566. Yxkaxure TpH 3HAYCHUSA rpauyc}mu MEphl yria «,

tg o paBen: a) 1; 6) —1; B)*,

567. YkakuTe TPH 3HaYCHHS PaaHaHHOI Mepbl yria a,

ctg a paseH: a) 0: 6) ﬁ; B) —ﬁ; r)-1.

OpH KOTOPBIX

MpH KOTOPBIX

npH KOTOPIX

HpH KOTOPBIX

568. Ha pucyHke 65 Ha CAMHHYHONH OKPY/KHOCTH BBIACJICHA Jyra,

5 : 1
BCE TOYKH KOTOPOil yJIOBJCTBOPAIOT YCIOBHIO: a) sin & <

2
6)cos a < 5 3anuimuTe Bee 3HAUYCHHUA ¢, JUIA KOTOPBIX BBITIOIHS-

€TCsl YKa3aHHOE YCI0BHE.

SN

Pucynok 65

569. Jloka)uTe TOKIACCTBO:
a) tg(—a) = —tg a; B)tga-ctga=1.
6) ctg(—a) = —ctg a;
570. BepHo Ju, uTO:
a)tg(-a)-ctga=-1; B)ctg(-a) +ctga=0;
6) tg(—a) —tg a = 0; r) tg(-a) - ctg(-a) = 1?

)
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a) —2cos 4a cos 2a; 6) sin a cos 4a; B) sin a sin 4a; 1) cos 4« sin a. 774. a) 17;

f V3.3

6) - B) g3 1) "5 776.6) 4cos a+ 7005 3a.777.2) b + 7;

S ll7r

6)=——.779. . 780. Mcnonb3ys TeopeMy CHHYCOB, BBIPA3HTE CyM-

asin f 4 asin(e+B)
sin @ sin &
VcTaHOBHTE, NPH KAKOM 3HAYCHHH f§ 9TO BbIPAKEHHE NMPHHHMAET Hau-

My JABYX JpPYrHX CTOPOH TpeyrojbHHKa:

Gonbuiee 3Hauenne. Haiianmte Tperuii yrom TpeyroabHHKa, IOIydHTe:
4B = £C=90° —%A 781. a) sin 3a + sin 9a; 6) % cos a — % cos 3a —
- % cos Sa; B) 3sin 2a — sin 6a. 783. m — 2,75, me[2; 3]. 784. a) 12r~, %E;
x T 5T, s Z m 3 T -

6) 120 40 12° B) m 1) 0, 8’ 4 8 2 785. 1) 3m
o ‘3” 1e)255°, ‘172” 786. ) 16) 5. 788. a) HenepHo; 6) Bep-

Ho. 789. a) ;r‘ 3‘:1‘ 947r‘ 1‘1{,6) 437[' 53r‘ l(;n‘ 11371

2)8)292,5°,

792.a) a + b;

6)b—a; ) 22 b, )- 793.a)5,6)?n)1 1) /3. 795. a) 2sin «; 6) 0;
/3

B) —2c0s ; T) cos’a. 796. 3:74 797. Vicnionb3yiite CBOHCTBO MPONOPIHH.
a) ‘/2—, 6) L, B) —5; 1) 0. 799. -3. 800. Haiiaute tg(a + f).

f

798.

801. r) /—, 5 802. a) sin 48° 6) ; B) —cos 36° 1) 2ctg 40°.

803. a) Sln a; 6) cos a; B) cos 2a; r) cos 2a; n) 2cos a; €) —tg a.
805. 6) Mcnonbsyn dopmyay sin(90° — ) = cos a, 3amennTe sm(70 - T)A

806. ) 4; 6) 6.25; B) —/6 m. 807. 6) Hesepro. 810. a) /2 cos(x — 45°).
811. B) JIeByio 4acTh paBEHCTBA NPE/ICTABLTE B BUAC APOOH M Pa3ioKUTE
ee YHCINTE]Ib HA MHOKHTEIH 10 (JOpMyJie PasHOCTH KBAAPATOB, TOTA

sin 4a sin 2a
nonyuurest —— ... . 813. 3HaucHHE BTOPOro BBIpa)eHHs 60JIb-
IsinIZa
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555. Uccnenyiite, B Kakoif 4UeTBEPTH OKAHUHBACTCA YTOI ¢, CCIIH:
a)sina>0ucosa<0; B)sina-cosa>0; na)sina-ctga>0;
6)sina<0ucosa>0; r)tga-cosa<O0; e)sina-tga<0.

556. CpaBHHTE C HYJIEM 3HAUCHHE BBIPAKCHUA:

a) sin 121° - sin 153°; B) cos 310° - sin 115°; 1) cos 300° - ctg 130°;
6) cos 260° - cos 315°; 1) tg 115° - sin 172°; e) tg 78° - ctg 190°.

557. Onpenenure 3HaK MPOU3BEICHHSA:

a)tg2-tg3; B) sin 3 - ctg 4;
6) sin4 - cos 5; r)cos2-sin3 - tg4.
558. Onpenennte 3HaK BbIpaxkenus, ecan 0 < a < %:
a) ctg( +a) B) sin(‘%era);
.3 . 3z _
6) cos(;— a), r) tg( 5 ar)A
559. He BbINONHAS BHIYUCIICHHIA, YCTAHOBHTE 3HAK PA3HOCTH:
nE _sink T _ 4o K.
a)sm4 5|n3, B)tg3 lg6,

I pdE
6)(:054 —cos3, r)ctg3 ctgg

560. CpaBHHTE TAHI€HCBI H KOTAHTCHCHI YIIIOB:
a) 15°, 375°,735°% B) 100°, 120°, 140°.
6) 20°, 400°, 780°;

561. PacrionoskuTe B MOpsAKe yObIBaHHS:

a) sin 37, cos 57, cos 67; B) sm ctg Z , COS T}
6) cos 2 ,cos 17z, sm%; r)tg 2lm, sin%a, cos 1007.
562. PacnonokuTe B MOPAIKE BO3PACTAHUS 3HAUCHHUS:
a) CHHYCOB; B) TAHTEHCOB;
) 27 = 5Sm llx
6) KOCHHYCOB;  T') KOTAHTCHCOB YTJIOB R R

563. Cpasuure:
a) sin 1° usin 1; B)tg 1°utgl;
6) cos 1°u cos 1; ryctg 1°uctg 1.
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6), 1) ﬁ; B) 1; 1) —1. 745. a) —sin 4a; 6) sin a. 746. a), 6) ~‘/§ H \/5;
B), T) ~\/2 " /2 . 748. a) ctg 11a; 6) ctg 9a; B) tg 4a: 1) 2cos 4a. 749. -2
n 2. 750. a) IycTb OKPYXKHOCTH KacaeTcs THIIOTEHY3bl B Touke H, Toraa
AB = AH + HB = retg + retgh = .:6) 1),2) nepno. 751. Tyers za-
na tpaneuus ABCD, B xotopoii ocHoauus BC u AD, npuuem BC = AB =

= CD = 4. Ilposeaure Boicotsl BK u CN, toraa AD = 24K + KN = 2 x

x 4cos a + 4 = 8(cosa+;~) = ... 752. a) 3amenure % Ha sin 30°%;

Y3 s
6) BeIHECHTE 3a CKOOKH 2 U ~,  samenute Ha sin 60°; ¢) BbiHECHTE 3a

cKkoOKH 4, B CKOOKaX pasiokuTe BbIPAKCHHE HA MHOKHTEIH 110 hopmyIie

Pa3HOCTH KBAJPATOB U 3aMCHHUTE % Ha cos 60°. 754. a) 2ﬁc0518° c0s9°;

6) ﬁsin 50°. 755. a) 4cos 8a cos 4a cos 2a; —TS; 6) 4sin 4a cos 2a cos a;

3(/6 + /2).758. a) %; 6) Y5, 8) /3. 760. a) 2/Zsin « x

125
% c08(45° — o). Mcnonb3yiite hopMyIty KOCHHYCA ABOITHOrO yriia Juis npe-

oﬁpmosauun supznxenuﬁ Buaa 1 + cos 2¢. 761. a + f + y = an, n€Z.
3z
762. a) 3,71, 6) 0, 4, ryl
iz
2cos£cos(45' . i)

2 2
Torna AB = AD + DB. Onpenenus yrisi KAD u ABM, otpesku AD w DB

T m 2m 2T
7 8) 0, 3, 5, 3,Ir,r)0.3, RS

763. . Ilycts AB kacaercst OKpYKHOCTH B TOuKe D,

HaiiauTte u3 Tpeyronsuuko OAD w OBD : AB = tg % + ctg(45” + %) =

/5 5

764. a) ;— cos 40° + 2 1) sin 6§ — sin 2f. 765. B) —Lsin 60 + I

e f” 18 V3 /2

) —— — cos 4a; e) sin a — cos 5a. 766. a)
1) /6 — /2 +2.767. ), 1) ner; 6), B) - BepHo. 769. a) ‘7; 6)2.771.a)-1;
13 843

6) 7B =5y

6) 1.772.0) $16) 31 8) §i0) . 77 0) -

23,5

D ~"g

27’

. YcTaHoBHTE, YTO JaHHbIE BBIPAKCHUSA NMPUBOAATCA K BHAY:






main-161.jpg
n/
Ba
g
I
By, & =
Pucynok 60 Pucynok 61

1157,
g

Orser. a) sm(—%) < sin 1270° < sin(-3460°) < sin—;~

6) cos 1270° < cos(-3460°) < cos

11857r <cus(—19T”);

1157

5) ta(-3460°) < ta( - 135) < 1g 1270° < g 12

) ctg(—T”) < ctg(-3460°) < clg( ST ) < ctg 1270°.

IMpumep 2. lokasars, 4T0:

a) sin(—a) = —sin a;

6) cos(—a) = cos a;

B) sin(z — @) = sin a;

r) cos(m — a) = —cos a.

HokaszarenbctBo. Ilpn mo-
GoM 3HaYCHHH a TOYKH B, u B exuumu-
HOIi OKPYKHOCTH CHMMETPHYHBI OTHOCH-
TenbHO ocH OX, 3HAYMT, HX OPJAMHATHI —
NPOTHBONOIOKHEI, a aOCUHCChl PaBHBI
(pucynok 62). CnezoBatenbHo, sin(—a) = Pucynoxk 62
= —sin a, cos(—a) = cos a.

Toukn B, u B, , CUMMETPHUHBI OTHOCHTEIbLHO HAuana KOOPIH-
HAT, 3HAYUT, HX KOOPJAHHATHI ABJAIOTCA MPOTHBONOIOKHBIMH UHCIAMH.
CnenoBatensHo, sin(zr — a) = —sin(-a) = sin a, cos(zr — a) = —cos(-a) =
=—C0s .






main-282.jpg
1o 45° = %; 5) 80° = 4, 100° = 3X 524.8) 210° = 1, 2950 = 3T,
270° = 32, 300° = 3 1) 1100° = 2Z, 1440° = 8r, 3330° = 2IZ,

7380° = 417L 525.r)2=114°,-3= —l7l°I 526. 8) IV; 1) I. 527. a) Bepno;
©) Her. 528. B) —1740° = -360° + 4 + (-300°) — yrom I uerBepTH.

529. n) lir =2z + L —yron IIT yeTBepTH; e) 19771' =21+ (—7?”) -
yroan IT uersepru. 533. a) 9 ;0) W 534. a) =+ 2m1 " ZT + 2an, neZ;

B) HI +mn,neZ. 535. & 7 winn 7, uin 0. 536. 3a 6 cexyHa. 538.a) f = €+

Uz
s S S.

540. a) 87 pan/cek; 6) 4,8 = m/cex. 541.1) M6£ +2m<p< -3E + 2an, neZ.

542. a), 6), e) — MoiKer; B), ), 1) — HeT. 545. 1) sin(-170°) =~ 0,2, cos(~170°) =

~ 0,9, tg(- 170°) 0,2, ctg(—l70°) 4.5. 546. Moxer, Hampumep,

sin(-210°) = 7 548. a) — 6)2ﬁ B) 1,5/2; 1) 5. 551. a) 0: 6) 0;

B) /5; r) 1.555. B) [ un III, r) I nau IV. 556. B) cos 310° - sin 115° > 0.
557. Ucnonb3yiite pucyrok 50. 558. YuursiBas, 4T0 ¢ — OCTpbIH yroi,
YCTAHOBUTE, YIJIOM KaKOW 4YeTBEPTH SABIACTCA HCCIEIyeMBblif yroi.

+ 2an, n€Z um f = — + 2an, n€Z. 539. B) —4; r) He CyILIECTBYET.

a) ctg (% + a) < 0, Tak KaK (% + u) — yron II wereptu. 559. a) sin % =

— sin % < 0, Tak Kak sin % < sin % 560. Mcnonp3yiite KOOPAHHATHYIO
OKPYXHOCTb M IHHHH TAHTGHCOB M KOTAHreHCOB. a) Tak KaK TOUKH e/1H-
HHUYHOH OKPY/KHOCTH, COOTBETCTBYIoIIHE yriaM 15°, 375°, 735°, coena-
JIa10T, TO TAHTEHChI H KOTAHTEHChI ITHX YIJIOB paBHbI; 6) tg 20° < tg 400° <
< tg 780°, ctg 780° < ctg 400° < ctg 20°; B) tg 100° < tg 120° < tg 140°,
ctg 140° < ctg 120° < tg 100°. 561. HMcnonb3ys KOOPAHHATHYIO OKPYK-
HOCTb, YCTaHOBHTE, uTO: a) sin 37 = 0, cos 5z = —1, cos 67 = 1.
562. OrMeThTE TOUKH, COOTBETCTBYIOLIHE AHHBIM yIjlaM Ha CIMHHYHOI
OKpYKHOCTH. 6) cos ”T” < cos( 53 )< cos( 297—) < c057 B) tg( 21 ) <

1z St

< ‘ga < tgllz L & tg( 3z 5m

). 564. Hanpumep, B) 25, 30 2
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B KOOpAHHATHBIX YETBEPTAX CHHYC, KOCHHYC, TAHIEHC M KOTAHICHC
yria OPUHUMAIOT MOJIOKHTEAbHBIC HIH OTPULATEIbHBIC 3HAYCHHA. DTO
MoKa3aHo Ha pucyHke 59. Mcnonb3ys onpeielcHus CHHyca, KOCHHYca,
TaHreHca W KOTAHTEHCA NPOH3BONBHOTO Yria, 00bACHHTE, MOYEMy OHH

MMCIOT TaKNE 3HAKHU.

3naru cunyca 3uaru xocunyca 3uaru manzenca
U Komanzenca
¥y ¥ 34
+ } ﬁ + = | af
[¢] X O] x X
. — | & et

Pucynok 59

Tak kak BceM yriaam Buga f = o + 360° - n, rae 0° < o < 360°, nEZ na

C/IMHHYHOIT OKPYKHOCTH COOTBETCTBYET OJIHA M T K€ TOUKA, TO
sin(a + 360° - n) = sin a, cos(a + 360° - 1) = cos a,
tg(a + 360° - n) = tg a, ctg(a + 360° - n) = ctg a.
19z 15w
9 8

PacronokuTh B IOPAAKE BO3PACTAHNS 3HAUYCHHS: a) CHHYCOB; 6) KOCHHY-
COB; B) TAHTEHCOB; I') KOTAHI€HCOB YTHX YTJIOB.

Mpumep 1. Jausr yrast noBoporta: —3460°, 1270°,

Pemenne OTMETHM HA KOOPAHHATHON OKPY/KHOCTH TOUKH, COOT-
BETCTBYIOLIHE JAHHBIM YIJIaM, H CPaBHUM HX: a) OpAHHaThl; ) abeuuccsl
(pucynok 60). s 3TOro npeJAcTaBUM AaHHbIC yribl B Buae 360° - n + a
w2z - n + a, rae neZ: —3460° = -360° - 9 + (-220°), 1270° =360° - 3 +

o 197 T 1157r_112u 3 T
+190°, - = x4 (-5), ST = H - =2m T+

ﬂﬂ’l CpaBHCHHSA 3HAYCHHIT TAHICHCOB M KOTAHI€HCOB JIAHHBIX yrios
OTMETHM MX Ha JIHHUH TAHTCHCOB H KOTAHTCHCOB (pMCyHOK 61 )
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Te, uto (1 — ¢)(1 + ¢ + ¢*) =1 — ¢*. 471. a) %; 6) i%. NpH peLICHHN

ypaBHeHus ¢° = ;t npeacrasbTe ero B Buze (¢°)° = (%)‘; B) —AIT; T) %

472.2)4 - 2/2;6) J. 473, 028. 474. b, —27,q= '5 475. 643‘/?

476. QQ . 477. CyuxecTayeT Hanpumep, 11,1, — “ .478.a) ﬁ+ 15
+

6)i 479.a) 2:6) 7 14 480. a) 2,6)~mm— 481.a) -32: 0) 16.

482. Hanpumep, a) 4 + 0,8 + ... ; 6) 5 + % +....483. ~?A 484. Hazo

0TOpOCHTD /1Ba NepBhIX WicHa. 485. 5. 486. 12 345. 487, 488 — ncnonb3yii-
Te METOA MaTemaTnueckoi mHaykumu. 491. 18 cm. 492. 1. 493. 67.5.
494. -161.495.a) d = %‘, n=22;6)d=-2,n=18. 496. a) 3a 6 yacos;

6)407.497.472.498.7, 8, 9 ner. 499. a) 1254: 6) 98 550. 500. He moryT.
Hcnonp3yiite XapakTepHCTHYECKOE CBOHCTBO reOMETPHUECKOH Tporpec-
cun. 501.2)81,54;6) 9, 18 unu 9,-18; 8) 4, -12; 1) 144, 72 unu 144, -72.
502. a) —4; 6) 38 550; uesepno. 503. a) 392; 6) 1024. 504. 50 Tenre.

506.2)-2:6) Lim) = 3

. 507, 508 — ucnoab3yiite METOA MaTeMaTH4e-

CKOH HHAYKIHH. np“ JI0Ka3aTe/bCTBE JACIHMMOCTH 3HAUYCHHUSA BbIPAKCHHUA
6%k *D-1 4+ | na 7 mpexacrasbTe ero B Buge 36 - 6% '+ 1=(35+ 1) x
X 6%+ 1= ... .509.a)+y/5;6)3+2/2.510.300. 511. 22m metpos.
512. 4117 513.+,/3.515. Yurute, uto 4 - 4> 4 - 36+ 4 - 26> 3 - 36+ 2 - 2K,
516. Ucnonb3ys teopemy Ilndaropa, Beipasute pasHoCTb apupmernye-
CKOIf IIPOrpecCHH Yepe3 MEHbIIYIO CTOPOHY TPEyroJibHHKA i CPaBHHTE e

= atb—c o
C paguycom r 5 3 517. 5 —3Q+l . 519. a) 810°; 6) 1200°.
520. a) 1 yac = 15° = 12, 6) 1 pym6 = — = 11,25°. 521. a) 3 = 60°;
27 _ o T e =K 3z
6) 5 72°.522.2) £ 3 30°; 6) 4 45°. 523.2) 90° ,54° = 107

36° = ’7 16)36° = ? u /1Ba yria no 72° = 25—” i 90° = ? W 1Ba yria
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3cos @ + 2sin @

IIpumep 5. H:l;xr'm 3HAYCHHE BBIPAKCHUS Y Tp——— eciu:
a)tga=0,5:6)a=T.

Pemenwue Pasgenus uuciautenb M 3HaMeHatenb JApoOH  Ha
cos a # 0, momyunm ;;_23 _Ifgaa . Ecim tg o = 0,5, To 3HaueHHE BBIpaKe-

 3%2:05

S paRHO: TS 308~ 2

Tlpu o = 37 Shauenne JIAHHOTO BBIPAKEHHS PaBHO: B3l =

4 35-3-(-1)

| .
65 B

OTBeT. a)2;06) %

IMpumep 6. OTMETHTH HAa KOOPAH-
HATHOI OKPY’KHOCTH MHOJKECTBO TOYCK B,
1 3amucath BCE 3HAUCHHUS «, YIOBICTBOPS-

. 3
I0IME YCIOBHIO Sin & < -2

PeueHue. JJaHHOMY YCIOBHIO YJI0B-
JICTBOPAIOT BCe TOukH ayru BC (pucyHok

64). IIpu 3TOM yroi a U3MeHseTcs 0T —27”
pd
10— VuuteiBas, 4T0 TH TOUKH OymyT

Pucynok 64
TOBTOPATHCA 4epe3 27n, BCE 3HAYCHUS d, YAOBJICTBOPAIOLINEC JaHHOMY

3

3 +27m]. rae n€Z.

: 2z
YCI0BHIO, MOKHO 3aMHCATh TAK: G|~ 3=+ 27n; —

Hanpumep, nipu 7 = 1 HOJIyuHM NPOMEKYTOK [%{ STF] npu n =2 npome-

Uz
3

_8x,

JKYTOK [IOT” ], npu 1 = —1 NIPOMEKYTOK 3 —%] Takux npome-

JKYTKOB GECKOHEUHO MHOr0. BbiGpaB npomexyTok [—2"—; —g ] 3anncaH-

HBIIl MEHBIIHUMH 110 MOJYJIKO YHCIIAMH, BCC HX MOXKHO 00BEAMHATD U 3a-

nHcaTh Tak: [—%’—‘1 + 27n; —% + 27111].
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3 }3
nas. 613. 5) tg3,r) —ctg Z 614. 6) g 23r =7§, ctg % =_/3.
n . x _ @
B) o 8 1 nez; r) 1 5 neZz.
617.8) [pu x = 38” + ‘T—". n€Z. 618.6) |b| > 7. 619.2) S, = ?zb, e a

u b — cropons! TpeyronbHika; 6) He cymecTyer. 620. a) ( ,/T] 6) (0; 7).
621.a) [3: 1 ], 6) [-2,5;0,5]; ) [0,5; 1)U(1; +o0); 1) [1,5; +o0). 623. B) %; r) 3z
624. T'papux ueTHOH (YHKLUHH CHMMETPHYEH OTHOCHTEIbHO ocH Oy.

625. a) xER, kpome uncen % + 2an, n€Z; 6) XER, kpome 4HCcen i% +

+ 2mn, n€Z. 626. a) [O: 32 ;6) (37 97). 627. 6) xER; B) x # n neZz.

628. 3ameHHTE KaXIblii MHOXKUTE/Ib MEHBLUIUM YHCIOM H ucnomﬂyih'e

CBOCTBO HEPABEHCTB: ecin a > b > ¢, T0 a > ¢. 630. a), 6) — HEBO3MOXKHO.
632. TlpoBepbTe, BBIMOJHAETCS JIH PaBEeHCTBO sin‘a + cos’a = 1 wmin

tga - ctg a = 1. 633.1) cos’a; 1) 0; e) sin’ee. 634. B) cos a = —ﬁ sina =

=
24/5 1 : 1

= - = = x s T S— 0
5 , cig a 2A635. 6) 1 — sin a: 1) sina+cosa’e) tgba.

636.2) 3 —2:6) /2:8) “1— 639. a) = -0,32; 6) = 0,98. 640. 1700 km.
641. a) 0 u 1; 6) -1 u 0; B) O u 5: 1) -1 u 2. 642. a) sin a + cos &

) 174- . 643. a) T", n€Z, 6) & + 2zn, n€Z; B) - + mn, n€Z;
cosa  sina 2

r) 27 + 87n, n€Z. 646. 6) YMHOKbTE UHCINTENb H 3HAMEHATEb APOOEi,
CTOSILMX 101 3HAKOM KOpHst Ha | + sin a n 1 — sin a. 647. a) 1; 6) 1.
649. 1) a) 0,48; 6) 0,18;2)3.650. )4 n 5;6) 3 u-2:8) 618 r)—1ul.

651. a) 1; 6) 1. Yurute, uro tg a = ctg(90° — a). 652. a) sin*a * cos’a;
6) 2tga. 654. a) 8; 6) 7,/10; B) —/6. 655. % sin‘a + cos‘a =

= (sina + cos’a)’ — 2sin*a * cos’a = .. . 656. a) -2 npu x = 7wn,
ne€Z; 1 npux = ;5 + mn, n€Z. 659. a) ctg a; B) —tg’a. 660. 1) —sin 20°,

—sin 30°, tg 40°, tg 0°; e) cos 40°, —cos 40°, —tg 40°, tg 20°. 661. r) —4,
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Hcnonb3ys M3BECTHBIC 3Haue-
HHSL CHHYCA, KOCHHYCA, TaHIeHCa
M KOTAaHIeHCa YIrJIoB «, paBHbIX 0°,
30°, 45°, 60°, 90°, u moKazaHHBIC
TOXKICCTBA, MOKHO HAITH 3HAYCHUS
TPHIOHOMETPHUECKHX (yHKIMIT yr-
noB —a, * — a u ff = a + 2xmn, rae

0<a<2m neZ Hanpumep, sin%[ =

sin(z~(~%)) = sin(—ie’-)

ik
cos—

(o d
—sin——~ =
6

L
2
cos( %) = cos—

I
o
=]
7]

PN
S
A

|

Pucynok 63

(pucyHoK 63).

4+

Mpumep 3. Boiuncants: a) 6sin(——§) = 2005(———) 6) 4cos—v

# Ssm— B) tg( ) + tg5—” + ctg(—%).

4
Pemenmne. a) 6sin(—§) - 2005(—165) = —6sin§ - 2005% =
=—6- £-2 =—4/3;
i 3 1
6)4cos—+85m7”= (~3)+8-E1=-10;
8) tg(——”) + [gs‘f + ctg(——”) = —tg7f + tg54” - ctg32” =
= (-1)+1-0=2.

sine+cosa _tgatl
siha—cose tga—1"
JlokasaTenbcTso. JlokakeM, 4TO MpaBas 4acThb STOrO PaBEH-

Tpumep 4. JlokasaTh TOKACCTBO

. tga+1 i i
CTBa paBHA €ro JICBOif 4acTH: £ = (smn +l) $ (sma —1) =
tga—1 cos cos @

sinetcosa  sine—cosa _ sina+tcosa
= 4 = . ToskaecTBO 10Ka3aHO.
cos @ cos @ sin @ — cos @
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565. Hampuwmep, B) 180°, —180°, 540°. 566. Hanpuwmep, B) 30°, —150°,

210°. 567. Hanipumep, B) — g ) Seﬂ Y Ié“
TAHIEHCA M KOTAHTEHCA yIiia M TOXKACCTBA sin(—a) = —sin a u cos(—a) =
= cos a. 570. a), B), r) — BepHO; 6) — Het. 571. a) —cos a; B) 0. 572. a) 2tg a;
6) —(sin & + cos a). 574.a) V/3:;6) V2 —1;8) 1 —2/2;1)0.575. ) -1;

3+/3
2

579.6) cos (37” i 2) >0, TaK KaK (3i + 2) —yron [ uerBeprn. 581.1)2<4 —

2
. g 1z 97 Sz T
—2sina < 6; 1) | <sin’a + 1 <2.582.8) Ty e 583.8) — 6 =g

569. Hcnone3yiite onpejencuue

6) 1;8) —1; 1) 3. 576. 2) —6;6) 9 — 5/3.577. .578.a) I unn IV.

584.8) zxe[—* + 27n; _E e 27rn] rae neZ;r) ae(—% + 27n; % &+ Z,Tn),

rae neZ. 585. a) ae(—%*— n; % +7m], rae n€Z. 586. MoxHO yMHO-

JKHTb YHCJIMTC/Ib M 3HAMCHATEC/b HPOGH, CTOﬂmEﬁ B JICBOIf 4acTH TOXKAC-
CTBa Ha sin ¢, a B IpaBoil yacTH Ha cos a. 587. a) 0; 6) 4. 588. Jlokaxure,
4TO PA3HOCTH MEJK/1Y JIEBOIi M MPaBOii YaCTAMM HEpaBEHCTBA GOIbIIE HIlH

+/7

592.8) % + n, n€Z; 1) Z + 7n, nEZA 593. a) O603HauuB sin x = /£, Hali-
JINTE KOPHH TPEXUJICHA, CTOALIErO B JICBOH YacTH HCPABEHCTBA, H Pa3jio-
JKUTE ero Ha MHOXHTENH. 595. B) R; 1) (—o0; 0)U(0; +c0). 597. B) [-2; 2];

) [1; 3] 599 a) —sm ; 6) —cos ;B) smi‘ r) —cos%A 600.a)—1:6) 1;

paBHa Hy0. 589.6) 2 — ﬁ B) —= —.591.a),8)0u 1:6),r) -1 u 0.

B) T; r) ?. 601. a) u 6) — sBasercs. 602. a) 4x; 6) 7 B) 72—4; r) ZT”

604. a) —E + 27n, rae n€Z; r) HeT TaKUX 3HAa4CHHIA x. 605, a) % n,nez;
e (0 | 1.3

0 E o+ Zn ez e) 4- 5~ an, neZ 606. 5) /[——- 7]‘ [7-—

607. B)D RE= [— TS5 by = Onpux—~n neZ. 608.8)xE2zn; w + 27n],

neZ;r)x =mx+2an, neZ. 609. ITpu f = 90°. 610. 6) xER, kpome uncen 7+

+ %n, n€Z. 611. 1) ye(—»; 0)U(0; +w). 612.a), B) - yetHas; 6), r) — HeueT-
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Pewenue cucmem 06yx TuneitnbLx ypasnenui

{y =k + b,
y=hkx+b:
a
) Y k =k 0 y k =k
P4l b, =b,
X X x
(x: ) — 00no pewenue Hem pewenuti Deckonetno mnozo
pewenut
Pucynok 4
YHOPAKHEHMUSL.
Yposens A
1. VkakuTe BepHbIC PABCHCTBA:
a) /16 = +4; i
6) /121 =11;
2. Berumcaure:
a) /36 - /49 — /1,44 ; B)(4—V/T)4+/T);

/3 6 3 T
6)—E+ /355 + /12,5 -2 r) /145 —24°.

3. CpaBuute umcna:

a) 543 1642; 8)0.61/0.4 10,8/0.2;
6)=3/2 u-2/3; ni/72 u%,/l.s.

4. YnpocTure BbIpaKeHHE:
a) (4 +Ya)4-Ya); 8) (Vm + /5 —(m+5);

6) (Vb + V)b Ve @+ 10)- (/10 - V).
5. IIpoxoaut jin rpaduk GpyHKuuM y = ‘/; 4epes TOUKy:
a) A(-100; 10); 6) B(100; -10)?

6. Ilepecexaer i rpaduk GyHKumun y = Vx npsaMas:
a)y =20; 6)y=-2?
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Tlpn mccnenoBaHMH XapaKTEPUCTHK BBIGOPOUHBIX JAHHBIX paccMa-
TPHBAIOT HX OTKJIOHCHHA OT CPEIHEr0 apH(METHYECKOro, TO €CTh pa3-
HOCTH ME3KJ1y JaHHBIMH BEJIMYHHAMH U 3THM CPEJAHHM. YKa3aHHbIC pa3-
HOCTH NPUHUMAIOT MOJI0KHTEIBHBIC HIIH OTPHLATEIbHBIC 3HAUCHUS, HIN
paBHbl 0, MOYTOMY /I OLCHKH PAacCCHBAHMS MHOTOUHMCICHHBIX JaHHBIX
OKOJIO HX CPEHEro apu(h)METHYECKOrO MCIONb3YIOTCS HE CaMH OTH pas-
HOCTH, @ MX KBaJpaThl.

Cpednee apupmemuueckoe k6adpamog 6cex paznocmeti Mevicoy Oan-
HBIMU BETUHUHAMU U UX CPEOHUM APUPMEMUIecKuM Ha3bl6aemcs oucnep-
cueit (B epeBojie — paccenBanne) i obo3Havyaercs o” (o — crpouHas Oyk-

>(x—x)

Ba CHIMa IPedecKoro aindasura): ¢° = ===~
n

Jlnst Toro uToGbl XapaKTEPHCTHKA PACCCHBAHHS M JIaHHbBIC X, HMEIH

OAHHAKOBYIO PasMCpPHOCTb, M3 JUCICPCHH HM3BICKAIOT KBaHpﬂTHblﬁ KO-
perb. KBaapaTHbIii KOpeHb W3 IHCHEPCHH HA3BIBACTCH CTAHAAPTHBIM

s(x— =

OTKJIOHEHHEM: T

Caejlenns U3 Kypcea aiaredpbi 7 kjiacca
Cmenenu ¢ ueabimu noKazameaamu

Onpezenenne CaoiicTBa

a'=a-a-a-...a_peN n>1; @ d=a*t o d=a"",
P — (@) =a"*, (aby =a’ - b,
d=aa=1,a#0; () =g rrea#0,b#0,
ar=L nenazo pezkez
DopMynbl COKPAUEHILO20 YMHOUCEHUA

(a+ by =a*+2ab + b? @~ b= (a+b)a—b)
(a—b)*=a*—2ab + b*
(a+b)=a*+3a’b + 3ab* + b* @+ b*= (a+ b)(a*—ab + b?)
(a—b)*=a* - 3a*b + 3ab* - b* @ —b*=(a—b)(a*+ ab + b*)
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1%

18.

19

20.

21.

22,

23.

24.

25.

26.

a) Haiigure amuHy katera paBHOGEIAPEHHOTO NMPSAMOYTONBLHOTO Tpe-
YTOIBHUKA, IUIOIIa/b KOTOPOTO paBHa 32 cm’.

6) Haiiante amHy cTOpoHb! poMOa, yuaHThIBAs, YTO €rO OCTPbIil yro
pasen 30°, a niomazas papHa 50 e’

Bepunna kakoit H3 napabos NpHHAIEKHT OCH abCIHCC:
a)y=x"-4; B)y=(x—4)%

6)y=x>—4x; r)y=@x-47>+3?

Haiinnre KOOpAHHATHI BEPUIHHbI TapadoIbl:

a)y=x*—4x+38; 6)y=-x"+6x+7.

TIpn KaKOM 3HAUCHHH apTYMCHTA PaBHbI 3HAUCHUA (YHKIIHIi:
a)y=Tx-5x+6nuy=—4x+5+7x%
6)y=x"+6x+2uy=2x"+4x+3?

Ha xakom u3 pHCYHKOB 5, a, 6 u300pa-
KEHO MHOKECTBO pELICHHIl HepaBeH-
crBa y/x* <37

Pemnte HepaBeHCTBO: 6)

a) /¥ <8; 6) /' > 4. NN\ 772

a)

-3 x

Tlp# KaKnX 3Ha4YCHHAX X BEPHO Hepa- 3 B &
BEHCTRO, Pucynok 5
a)(5x-2)'<0;  6)(5x—2)*>0?
Peuinre HEPaBEHCTBO:

2 1

2_9>0: i
a)x2-92>0; B) G-2F >0;

> k]

2_8<0; ——% <0.
6)x*—~8<0; 1) -7 <0,

y

Ha pucynke 6 cxemarHueckH H300pakKeH '3
rpaduk QyHkuun y = x* — 4x + 3. Sanumure
pellieHHE HePaBeHCTBA:
a)x*—4x+3<0; 6)x*—4x+3>0. I
Peuinre HepaBEHCTBO: =
)X -3x-4<0; B)X+6x+9>0; 1 3

6)x*+x—-6>0; Nx’—4x+4<0.
Pucynox 6
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Ypogenv B

578.

579.

580.

581.

582.

583.

584.

Hcenenyiite, yrioM Kakoii 4eTBEpPTH ABJSACTCA Yroll IMOBOPOTA o,
eciu:
a) |cos a| = cos a; B) sin & = cos a;
6) [sin a| = —sin a; r)jtgal +tga=0.
TTon0KHUTEIBHBIM HIIH OTPHLIATETBHBIM ABIIACTCS 3HAUCHHE BBIPAXKE-
HUS:
. s .
a) sm(—z- — 2); B) tg(z + 1); 1) sin 1 - cos 2;
6) cos(3l+2)' r) ctg(SK —2)' e)tg3-ctg4?
2 ¢ 2 %

VeTaHOBHTE 3HAK PA3HOCTH:

. St . In
a)cos 2 —sin 1; B) cos 7 —sin

kY 16w

6)tg4—ctg5; 1) smf—lg 9

Haitanre HauGosiblee H HAUMEHbBIIICE 3HAUYCHHE BbIPAKCHUS:
a) 2cos a; B) 3+ cos a; n) sin‘a + 1;
6)sina—1; r) 4 - 2sin a; e)-5cos a + 2.

&
Kakwue 3nauenns £ y10BICTBOPAIOT PABEHCTBY COS ff = —5—, eciu:
)5 <206 0<p< 5 F<ps o
Mcenenyiite, kakue 3HaueHus [ yJAOBICTBOPSIOT PABEHCTBY

T

sinﬁ=—7 ecnu: B)It<ﬂ<3 )isﬂszn;a)—nsﬁso.

OTMeThTe HAa KOOPAMHATHONH OKPYKHOCTH MHOXKECTBO TOUYCK B,
M 3aMUIIMTE BCE 3HAUCHHUSA &, YIOBICTBOPSIOLIHE YCIOBHIO:

. 2 .
a)sina=-—-5—; B)sina<—

L.
2.2 2*

6) cosa=—%;r) cos a > TZ
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7. Haiiaute KoOpAMHATBI TOYKH TepeceueHns rpaduka (yHKIHH
y= \/; u npamoii: a) y = 0,9; 6) x = 0,64.
8. VkaxkuTe ypaBHEHHE, HE HMEIOIIEEe KOPHEIi:
a)3x*=-27; B)(x+2)’=0; @) (x-37+4=0;
6)x*+9=0; r)5x-x*=0; e)x’+x+2=0.
9. PemuTe ypaBHeHHE:
a) 2x* = 5x; B) 0,49 —x*=0;

6) 0,352 =7,5x; 1) }sz -

10. TIpoBepbTe, sBIACTCS JIH YHCIO 2 — Sﬁ KOPHEM YpaBHEHUS
x*—4x-23=0.

11. HaiiauTe KOpHH ypaBHCHHS:
a)x’—5x-24=0; B) 0,5x +2x +2=0;
6)x*—13x+42=0; r) 0,1x* - 0,6x + 0,9 = 0.

12. Hcnone3ys TeopeMy Buera, 3anuimTe cymMMy H MpOU3BeICHHE KOP-
Heil ypaBHEeHUs:
a)x’-9x-10=0; B) Sx*+5x—10=0;
6)x*+ 12x+7=0; r) 2x*—16x+30=0.

13. Oxuu KopeHs Tpexuiena x* + bx + 35 pasen —7. Haiiaute apyroii ero
KOpeHb, KOYPDHUNEHT b U PA3TOKHTE TPEXUICH HA MHOKHTEIIH.

14. Tlpu KaKHX 3HAYCHUAX X PABHO HYIIO BBIPAKCHUE:

a) (x—75)ix+3); 5) );:;;'
6) (x‘f‘Z;ix—l);

15. a) Hccnenayiite, CyecTBYIOT JIH [Ba MOC/IEA0BATEIbHBIX HATYPaslb-
HBIX YHCIIa, IPOH3BE/ICHHE KOTOPBIX paBHO 240.
6) Haiiaure aBa umcsia, cymMma KOTOpbIX paBHa 14, a cymma uX KBa-
JpaToB pasua 106.

16. a) [nomaas $pyréonsHoro noss pasua 6 000 M°. Haiianre nepumerp
10151, €cii ero jutiHa Ha 40 M GoJibie WHPHHBI.
6) Haiiire MBI CTOPOH NPAMOYTOILHONO TPEYrOIbHUKA, €CIIH €ro
nomazib papHa 96 cmM? i o/iH Katet Gosiblie APYroro Ha 4 cM.
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571,

572.

573.

574.

575.

576.

8§77

VrpocTuTe BeIpaXKeHHE:

a) sin a + sin(—a) + cos(z — a); B) sin « - ctg(z — &) + cos(-a);
6) cos a — cos(—a) — sin(z — a); 1) tg a - cos(w — a) + sin(-a).
VYupocTHTe BbIpaKeHHe:
I+sine  1-sina I-sine  1-cos’a
a) - 5 16) = - :
cos @ cos @ 1+sina 1—cosa
JloKkaKuTe TOKAECCTBO:

a) sin a * cos a(tg a— ) = sin’o — sin a;

cos a
6) (tg(r — a) + ctg(-a))* — tg*(~a) — ctgX(xr — a) = 2.
HaiinTe 3HaueHHEe BbIPAKEHUS:

a) cos(27r - 161'—) - sin(—g) + ctg—Z@;

6) Zcos( ) + tg(27r — 7) 2sin 27;

T

n
B) 4sin( %) + 2(:05(67[ = ?) 200537”;
) sin% — cos(—6m) — 0,Sctg(—§)4
Buiuncante:
a) cos T+ tg’(3n' - %) + ZSin(*%);
6) l,Sth(—-%) - 0,5ctg(47r + %) + sin(lr — 72'4),
B) SCtg( T — —) 4sin® ( 6) 2cos(7r = %),

r)OStg( ) 3tg 7x + 2sin’l (371'—%).

3cosa+sina

HaiiiuTe 3HaUCHUE BHIPAKCHHS =~ — -, €CIIH:
2cos @ —sina
a)ctga= 6) a= ZT”

Haiignte cymMMy CHHYCOB YIJIOB NPSAMOYTOJBHOTO TPEYroNbHHKA,
€CJIM 9TH YIJIbl 06pa3yioT apu(METHUECKYIO IPOrPECCHIO.
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1643 5 T
ure. 814'727{—' 815.~ 1741 1eIC. KM*. 816. a) tl +an,n€Z; 6) r +n

3 b4 zn
" 8; + an, nEZ; B) ;7 ‘2 3

822. Hcnons3yiite popmyny r = ?(a + b—c). 826. Cymectsyior, -2 u 2.

n 1
0] -,neZ.821.a) g,6) 3

nezyr) —5 12

827. Bcero BoceMb 3HAUCHMI, KOTOpbIE MOKHO HaiiTH mo (opmymam
n T a b
x= /5 T 828.a )tg 2 )sm - 829. J!Ty lg - [ycTs nana Tpa-
neuust ABCD, B xotopoit AD = a, BC = b. Ilycts AB = x, CD = y, Toraa
M0 CBOMCTBY TpaneLuH, ONHCAHHOIN OKOJIO OKPYXKHOCTH, @ + b = x + y.
Toctpoiite otpesok CE || AB, torna ZECD = a, ED = a — b. Buipasute
mwiomans AECD aByms criocobGaMu M COCTaBbTE YypaBHEHHE: Xy sin a =
= (a — b)2r, rae r — HCKOMBIH paguyc OKpy)HOCTH. JIIsi HAXOMKIACHHS XY
uenonb3yiite yenosue a + b = x + y u TeopeMy KOCHHYCOB, TO €CTh

(a — b)* = x> + y? — 2xy cos a, 3aNHCaB TO PABEHCTBO Tak: (¢ — b)* =
=(x +y)2- 2xp(1 + cos a). 830. 1A) a) Q 0) —IE; B) \/? 2A) a) 3sin 2a;

-
ot malie-2B 01 ey L gy gn 832.3),3)

sin’ @

833. a) HeBosmoxHoe. 834. O,I. 835. a) 3; 6) 0,5; B) 0; 1) 1. 836. E

837. a) %; 6) % 838. Her. 839. '— 840. 1. 841. 0.75. 842. 0,064.
843. a) ; 6) BeposATHOCTE Buﬁopa He ay6ns Gonbuie. 844, CT = E ~0,02.
2

845. Hanpamep. THP, POT; a = %. 846.a) 0; 6) m( 847. C_i =3

848. 0,25. Beero ncxozos: 1 + C} + Ci + Ci + Ci =2*= 16, Gnaronpust-
cryiomux — 4. 849. BeposrHocts BhiGopa 5 Homepoa n3 36 Gonbuie.

850. C = 088, 851. 3 = 0,3. 852, -} = 55 853 4= = o
* Cho i * C3 = Ak 0 5040°
854.a g—“=— 6) ZCC“ =3 gss. i .856.0,28. ss7 ~0,30.858.~0,16.

859. a) = 0,14; 6) = 0006 B) = 048 860. a) = 65, 6) = 0,56. 861. 6 %.
862. = 0,57. 863. a) 4 %: 6) 2 %: B) 60 %. 864. = 0,19. 865. 0.2. 866. é
867. (‘7 868.0.75. 869. a) %; 6)0.25.870.~0,22. 871.~0.41. 872.~ 0.83.
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36.

37.

38.

39.

40.

41.

Pemnte cuctemy ypaBHeHuii:
2) {0.5x‘0.3y=0,6. 6 {0,(5)1—0,(3)}1:0.(6),
0.2x =05y =0.8; 0(2)x—0,3)y=0(8).

JlucTaHuMs aBTOPAIIH COCTOSIA M3 6 OTANOB MPOTAKEHHOCTHIO
60 kM, 120 kv, 170 kM, 85 kv, 80 kv u 55 kM. Haiizure cpeanioo
NPOTHKECHHOCT HTana M CTAHAAPTHOE OTKJIOHEHHE JaHHBIX ITOii
BBIOOPKH.

ApTop, npoBepss HaOpaHHbIE Ha KOMIbIOTEPE CTPaHHIB! Oyayuieii
KHHIH, oﬁuapy)lmn ONEYaTKH, JAaHHBIC O KOTOPBIX NPHBCJACHBI B
Tabnuue:

Homepcrpanuust | 1 | 2 |3 | 4|56 |7 |8]9]10
Yucnoomewarok | 0 | 1 |0 |2 |1 [2 |4 |3]0]1

BepHo 1m, 4TO CTaHAAPTHOE OTKIOHEHHE JAHHBIX JTOM BHIGOpKH
ne Gospmie 1?

3anaiite GopmyI10it KBaApaTHUHYIO (QYHKUHIO, rpaduK KOTOPO H30-
OpaxeH Ha pucyHke: a) 7; 6) 8.

Ll L
—4 2
-
/ O _Ljlx
I
dg 1|
Pucynok 7 Pucynok 8

Haiifure /UiMHYy THIIOTEHY3bI HPAMOYTOJIBHOTO TPEYroNbHUKA, CCiIH
O/IMH €ro KaTeT paBeH 6 CM, a NPOEKIHs APYroro KaTera Ha runoTe-
HY3y paBHa 5 cM.

Haiifute KateThl NPAMOYTOJBHOTO TPEyrOJbHHKA, €CIH H3BECTHO,
4TO BIHCAHHAS B HETO OKPYKHOCTH TOUKOIl KACAHMS JCHHT THIOTE-
HY3Y Ha OTpe3ku 4 cM 1 6 cM.
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27. Tlpu KaKuX 3HAYCHHAX X HMEET CMBIC] BRIPAKCHHE:
) /5-06+x; 6 /(x-3)3-x)?
Ypogens B

28. SIBisieTcs JIM TOXKACCTBOM PABEHCTBO:
a)JTx= % 0/ 1=@7
29. CpaBHHTE 3HAUCHHS BHIPAKCHHIT (Zﬁ + \/é*) " (Zﬁ = \/717)
30. CpaBHHTE 3HAYCHHS BBIPAKCHMUI (‘/T - Jﬁ) " (‘/T - /ﬁ), BbI-

YHCIIHB UX TPUOIHKCHHBIC 3HAUCHHS C TOYHOCTBIO 10 COTBIX.

31. Haiianre 3Ha4CHHE BBIPAKCHHS:

V2 —-/8) +/(/8-3V; B (/9-4/2 +/9+4/2);
/5’+1_\/§—1)"_ Gl B A
s 2+J_ ﬁh/‘ 3-¢5

32. VmpocTtute BeIpakeHue: a) \/(a ;1 6) \/ E +l

33. Pemnre ypaBHeHHE:

- S | Kl 2 2 _ 10,
e e )= 3(/xF = 10;
LS. S » 2 =05
Q= o DX — 1082 +9=0;
B)x*—3/x* = 10; e) (2x— 1) —(2x— 17 =12.

34. TlposennTte HCCACAOBAHHE H OOBACHHTE, MOYEMY KOPHH KBajapaT-
HOTO ypaBHeHHs ax’ + bx + ¢ = 0 UMEIOT pa3iHuHbIe 3HAKH, €CIIH:
a)a>0,b>0,c<0;6)a<0,b<0,c>0.

35. YKakuTe MHOKECTBO 3HAUCHHMI (yHKINH, 3a1aHHOI hopmytoii:

x> —-3; B)y=(x-3)+5;

(SIE

a)y=

6)y=-3x"+4; r)y=—-(x—47-2.






main-280.jpg
1+4/5

q= 17 432.a) 1 024 000; 6) (1(1 + 7) 434. CymectByer, ¢ =

100 2
435.b—3/2 c=12y/2 nmub=-3/2,c=-12/2.436.17 715,61 v°.
437.;2 439. He soryt. 440. 2; 6; 18 mm % % % 441. 3; 6; 12.

o
442, ) 1364; 6) 41. 443. ) 6) ~_+—1 444. a) 15.5; 6) 635;

B) 3478,2; Boipasus uepes b, 1 ¢ yKazaHHue B PaBEHCTBAX WICHBI IPOrpec-
CHH, COCTABbTE CHCTEMY YPABHCHHII H Pa3JIC/IHTE HX JICBBIC H NPABbIC Ya-

cru; 1) —247,5 un 1089. 445.6) ¢ =2,5,=4094 unu g =-2, 5, = GS%A
446. 45 cm. 447. 30 ov>. 448.2) 2,8(y/2 + 1):6) 62(y/5 + 1); B) 5(/@ 1)

) %(ﬁ+ 1).449. ¢, = ls,s = 14— 450. 8. 451. of M. 452. 1,4,

16, 64,256; S, = 341.453.91 I' 454. a MIH ~a. 455.Ha 41787 py6. u

3% ko, Yurure, uro | py6. = 100 xom. u 2! = 1024. 457. S, = a.(qi_—ll)
458. 73116‘/5 1. 459. a) 18 446 744 073 709 551 615; 18 KBUHTHATHO-

HOB 446 kBanpuIHOHOB 744 Tpuiinona 73 Muiunapaa 709 MHIITHOHOB

—1+/5
S

551 Teicsua 615; 6) = 1,2 Tpuinona TorH. 460. a) —1; 0; 6)

npubaBbTe K JICBOIl H NPABOIl YACTH YPABHEHHs X%, 3IHIINTE CYMMY He-
TBIPEX C/araeMbiX B BHjE JPOOH, COKpATHTE ee; jajiee MEePeHECHTE Bee
craraeMble B OJHY YacTh YPaBHEHHS H PA3IOKHTC ee HA MHOKHTENH.
463. 33 333. IIpeacTaBbTe YHC/IA B BHIE CyMMbI Pa3psi/IHBIX CIaraeMbIX H,
HCIONb3Ys (POPMYITY CYMMBI /1 TIEPBBIX CIIAraeMbIX F€OMETPHUYECKOIT Mpo-
rpeccHy, 3aMeHHTe HX Apobsamu. Jlanee npecTaBbTe MOJAKOPEHHOE BbIpa-

JKeHHe B BHJE KBajapata. 464. 6) 1 — LA + (IE) = (15)‘ *oan = %
465.2)51;6)4;8) 2 ;‘F,r)zf 4.466. ”" 467.2)2:6) > ﬁ,

: 31 1907
a)z-ﬁ, r)-4-zﬁ.4es.a) 53 6) 90,3) 30,1‘) 1180, 7 Jeo5s
&)= 21 469.2) ;2 5:6) :’“" 470.0) 36 )imm— 8) 4,8; yutH-
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521.

522.

523.

524.

525.

526.

527.

528.

HaiianTte paguanHyio  rpajycHyio MEPbI yIia, CMEKHOTO C YIJIOM,
PaBHBIM:

2z, E.
92 N
3z, Sz
§&;, L
BAABC £C= % Haitaure paguannyio u rpagycHyIo Mepsl yria B,

eciu yron A paBen:

. z., 2z,
a) 55 B) 53 n G
. T, T
6) 43 N s DETS
HaiiauTe rpagycHyio U pagHaHHy0 MEpPBI yIIIOB:

a) NpAMOYTOJIBLHOTO TPEYroJlbHHKA, OCTPbIC YIIIbI KOTOPOro OTHO-
cATCA Kak 3 : 2;

6) paBHOGEAPEHHOr0O TPEYTOAbHHKA, JIBA yIila KOTOPOI0 OTHOCATCS
Kak 1:2;

B) paBHOOCAPEHHOI Tpaneuwuy, JBa yria KOTOPOi OTHOCATCSA Kak
5:4.

HaiiuTe paanaHHyI0 Mepy yriia I0BOPOTa, 3a1aHHOTO B IPajycax:
a) 18°,27°, 30°, 45°, 60°; B) 210°, 225°, 270°, 300°;

6) 90°, 120°, 135°, 150°; r) 1100°, 1440°, 3330°, 7380°.
HaiiauTe rpajycHyio Mepy yria moBopoTa, 3aJaHHOTO B paJiHaHaX:
)% -L;-2x, 3, B) -1 -2 K

5)-37”; L AL o 1) 2;-3;2,5; =15,

VeTaHOBHTE, yIIIOM KaKO#H YeTBEPTH SBIACTCS yroi ff, eciu

a) f=-94° B) = 680°; 1) B =12900°

6) f=110° r) f=-1040°; e) f#=-3750°.

Bepuo s yrBepxaenue: a) eciu 180° < f < 270°, to f# — yron

M1 uerBeprn; 6) eciu f— yron Il uersepru, o 180° < f < 270°7

OTMeTbTE Ha EAMHUUHOI OKPYXKHOCTH TOUKY B, COOTBETCTBYIONLYIO
yriy nopopora, paBHomy: a) 315°; 6) 930°; B) —1740°; r) —2025°.
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HCIOIB3Ys CPeAHHE NPONOPLHOHANBHBIE OTPE3KH B IPAMOYTOILHOM Tpe-
yroasuuke BOC, 1o ects OC* = BO - OH u CH* = BH - HO. 199. 1 am*

4 am?. TTyCTh HCKOMBIE ILIOIIAAN paBHbL X aM* 1 y am?. Mcnonb3sys hopmy-
1 s -

J1y IUIOLIA/H TPEYroNbHUKa S = Eab - sin & 1 yunrsiBas, 4to sin(180° — a) =

= sin «, ycranosute, uto xy = 4. 200. BeiaenuTe B I€BbIX 4aCTAX AAHHBIX

HepaBeHCTB KBajapar aByuneHa. 201. Mcnonb3yiite CHCTEMbl HEPABEHCTB:
B) {ySl. WM {yzl. 202. 6 map. 203. 1A) 6), Hanpumep,
y=|x|-2 y<4-—|x|
(1;19); 2A) (4; 6), (6; 4); 3B) 3,6 km/u n 4,8 km/u; 4B) (15 1), (2: 1), (2: 2),
(3; 1): 5C) 23 kB. ea. 204. 9. 205. 11. 206. 8. 207. 63. 208. 42. 209. 210.
210. 120. 211. 6. 212. 280. 213. 47. 214. a) 45; 6) 12. 215. a) 2017;
6)2019. 216. 40247 =2'5 +2'2 4+ 2" + 2'0 4+ 28 + 25 4 244 22+ 2! + 2% 8568 =
=21+ 2% + 26 4 25 + 24 + 23, CocrasbTe Tabnuuy 3Ha4eHuii 2" s n OT
1 1o 16.217. a) 16. 6) 10 cnocobamu. 218. 6. 219. 24. 220. a) 120; 6) 720.
221. 362 880. 222. 39 916 800. 223. 87 178 291 200. 224. a) 56; 6) 105;
B) 84; r) 49. 225. a) He Gonsbuie 5; 6) ne Gonbuie 6. 226. 5040. 227. 24.
228. a) 12; 6) 5. 229. 42. 230. n — 1. 231. a) 60; 6) 24. 232. 8.
233. Cymectnyert, 149? = 22201. YuutsiBas, 4To KBaJApar 4ucia He MO-
HKET OKaHYMBATHCA LU(POI 2, paccMOTPHTE BO3MOKHBIC BAPHAHTHI M-
TH3HAYHBIX YHCE] M IMPOBEPLTE, YAOBIETBOPAIOT JH OHH YCIOBHIO.
234. IpeobpasyiitTe JaHHOE BbIPAKCHHE, BBIICINB KBAApaT JABYWICHA M
PasnokHB Ha MHOXKHTENH. Jlanee HCMONb3yHTE ONpeaeNeHHe NpocToro
uncna. 235. 3024. 236. 240 240. 237. 336. 238. 30 240. 239. 648.
241. a) 294; 6) 100; B) 2; r) 60. 242. 15. 243. a) 5; 6) 11.
244.a) D = {4; 5; 6}, E = {1; 2; 3}; 6) D = {2; 3; 4}, E = {1, 16; 72}.
245. 16. 246. 7 Gyks. 247. 3. 248. 738. 249. 13. 250. a) 23%>= 529;
6) 4* = 256. 251. 10. 252. 35. 253. 190. 254. 45. 255. a), 6) — BepHO.
257.2) 995; 6) 312; B) 16; 1) 32. 258. 3. 259. Ipu n = 2. Ycranosure, npu
KaKOM M3 JIONyCTHMbIX 3HAUCHHUI 71 BEPHO JIAHHOE PaBEHCTBO. 260. a) 66;
6) 220. 261. 21. 262. 8 145 060. 263. 15. 264. a) 4; 6) 3. 265. 28.
266. a) n > 2, n€N; 6) 9; B) 9; 1) 2; HaiiauTe AOMyCTHMBIC 3HAYCHHSA k 1
YCTAHOBHTE, TP KAKOM 3HAYCHHH K BEPHO PaBeHCTBO. 267.a) D = {2:3;4},
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a eci B OTpHUATENbHOM, TO Z AOB =—150°. Otciona = 210° + 360° - n
i = —150° +360° - n, rae neZ.
Ha pucynke 6) f = £ZAOB + 2zn, rne n€Z. AHaNOTHYHO HAXOJHM

ZAOB = % wm ZAOB = —(Zf[ s L) = —ST”. Orkyna f = § + 27n wan
5w,

3

B= 3 +2mn, rae nEZ.
OteeT a)f=210°+360° num f=-150°+360° - n, rne n€Z;

6) f= 73'; + 2n wm = _53—7" +2mn, rae n€Z.

BOITPOCHI

1. O6BacHUTE, YTO NPUHHMAETCS 3a YTOJI IOBOPOTA.

2. Yro naseiBaercs yriom B | paauan?

3. CkonbKkuM paauanam pase yron s 180°?

4. Yemy pasno npubmukenHoe sHauenne | paauana B rpaagycax?

YIPAJKKHEHHSL.

Yposenn A
519. a) Cnuna koseca cenaia Z!I oGopota 1o yacoBoii crpenke. Kakoit

yToJI OnHcala cnuua Koueca?

% % 1
6) ITpn OTBHHUYMBAHMY TAIiKH raCUHbIH KJTIOY TIOBEPHYIIH Ha 3? 060-
pOTa NPOTHB YACOBOH CTpeKH. BripasiTe yroi noBopora B rpay-
cax.

520. a) B acTpoHOMHH JUIsl ONIPE/ICICHHUS 10J10KE-
HHsl HEOECHBIX Tel HCHONb3YeTCs CAMHHIA

1
M3MEPCHHUA YIJIOB — 4ac, paBHas ‘ﬂ 4acTH

OKpy:KHOCTH. Beipazute yron B 1 yac B rpajy-

cax W pajuaHax.

6) B HEKOTOPBIX MOPCKHX KOMIAacax OKpyxK-

HOCTB pasjiesicHa Ha pymObl. Pym6 — 31—2 4acTh

okpyxkHocTH. Yemy paseH 1 pym6 B pagnanax Komnac

u rpaaycax?
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10 1 10. ITycTh X M y HCKOMBIC YHCIA, TOrAA I‘; + i = é, y= X

X3

% 54+—=—— 6) Cymectsyior, 51 u 50. Yuture, uto 101 —
npocroe uncio. 182. 1971 roa. 183. 20. 184. 278. Yuureisas, uto 277
u 281 npocTeie uMcna, HCCAEAYHTE OCTABIIMECS 3 UHCIA M3 YKa3aHHOTO
npomexkyTka. 185. JlokaxkuTe, 4To cHCTEMa M3 IBYX JAHHBIX YPaBHCHHI
uMeeT eanHcTBeHHOE penrenne. 186. 4 u 8 Om. CocTaBbTe CHCTEMY ypaB-
HCHHIl, yUUTBIBAS, 4TO NPH MOCHEIOBATEILHOM COCAMHEHHH obliee co-
npotusiaeHue (R) paBHo cymme conpoTusieHuit (R, R), a npu napan-

NIeJIBHOM  COCTMHCHHUH }%=I ll? 187. 5 kM/u um 3 km/u.

188.2) (—5:—1). (5:2): 6) (21 -4). (1:2). 189, 2) (3: 6). (62 3): 6) (0 0),

(0.,5:2),(2:0,5). 190. a) (-1;-4), (4: 1); 6) (-5; -2), (-1;-6), (1: 4), (5: 0).
PaccMoTpuTe pasHbie 3HAUCHHS MHOKHTENCH: a) x u y; 6) x u y + 1.
191. YV Jlunapsi. YCTaHOBHTE, YTO PELICHHCM JaHHOH CHCTEMBbI ABJIAIOTCS
napst uncen (1; 2), (1; -2), (-3: 0), 1 cTaHZAPTHOE OTKIOHCHHE BHIOOPKH

3Ha4YCHHIT X paBHO , @ CTaHapTHOE OTKJIOHEHHE BhIOOPKH 3HaYCHHIT

3
¥ paBHO 4\/> .192.a) (1:0), (4; 3), (6:5): 6) (0: 4), (3; 1). 193. UckombiM

MHOXKECTBOM SBISCTCS MHOXKECTBO: a) BCEX BHYTPEHHHX TOYEK Kpyra ¢
nentpom (3; -3) u R = 3; 6) ToueK MIOCKOCTH, OrpaHHUCHHOE rpadHKaMu

byukumnit y = Jx+2 uy = —-y/x+2. 194. a) He morno; 6) mormo.
CocTaBbTe CHCTEMY HEPAaBEHCTB u pemnte ee rpaduyeckn. 195. B 4 paza.

25 xy
CocTaBbTe ypaBHEHHE C JIBYMS NIEPEMEHHBIMH (x Y= ) npe-
¥

o0pasyiite ero B ypaBHeHHE BTOPOIi CTENCHH C IBYMSI IIEPEMEHHBIMH, Pa3-

JCJIUTE BCE €ro YJICHbl Ha y: M PCLINTE KBAJAPaTHOC OTHOCHTEIBHO (%)

ypasnenue. 196. Mpu ¢ = +/2 . 197. a) (-5; 10), (5; ~10); 6) (—/2; — 2/2),

Janr+a

(-1;-3),(133), (V2 ;-2¢/2). 198. LT. Tyctb nan AABC, B koTO-

pom AB = BC, AC = a, Bricota BH = h, O — ueHTp OKPYXHOCTH, Kacaio-
meiicsa npambix BA u BC B Toukax 4 u C. CoctaBbTe CHCTEMY YPaBHEHHUi,
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Yposenv B

535.

536.

537.

538.

OrMeThTe Ha OKPYKHOCTH ToukH A, B, C, D Tak, uTo0bl pagHaHHbIe

mepbt ayr AB, BC u CD GblH COOTBETCTBEHHO PABHbI - 2 % H %—

VYkaxurte Beuunny ayru DA. PaccMOTpUTE BCE BO3MOMKHBIC ClTyuan

PACIONIOKCHHS YKA3aHHBIX TOUEK.
5 T
Koseco Bpamaercs ¢ yrioBoii CKOpoCTbiO 3 PajHan B cekynay. 3a

CKOIIBKO CEKYHJI OHO C/IE/IACT MOMHbIH 060poT?

OTMeThTe Ha CAMHUYHOI OKPYKHOCTH TOUKY B, , COOTBETCTBYIONLYIO
yrily MoBOpOTa, pajHaHHas Mepa KOTOPOTO paBHa:

a)9; B) —8;

6)10; r)-11.

Hauanbuslii paanyc OA4 npu N0BOpPOTE Ha yroJi ff NEPEXOAUT B pajiu-
yc OB. Uemy paBeH f3, eciin H3BECTHO, YTO:

a) f— yron [ uerBeptn u £AOB = %;
6) ff — yron Il uerBeptn u £ZAOB = —35—
B) f#— yron Il uetBeptn 1 ZAOB = §4L
r) f—yron IV uerBeptn u ZAOB = %

Yposens C

539.

H3BectHO, utO ff = ’5‘ + 2an, rae n€Z. Haiiaute takoe 3HauYeHHe n

(ecan OHO CYIIECTBYET), IPH KOTOPOM yroi f§ paBeH:

Sz, 23r
) =3 B) -3
137 . 4z
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HocTH Geckoneunsie. 322. 6) 2; 4; -2; 6;-8; 14.323.6)a,,=19:1) a, ., = 2k —
—1.324.a) n=5;r)n=19.325.2) 12;6) 2; B) 4;1) 1 1 3. 326. a) u
B) — He sBnsercs; 0) sasercs, n = 10; ) n = 28. 327.8) -2; 1;-1; 0; -1;
-1;1)1;2;2;4; 8;32.328.a) x, =3+ 5(n—1); 6) y, = 50 — 9(n — 1).
329.a) [Ipu n > 21, neN; 6) npu n > 7, n€N. 330. a) Haunnas ¢ 8-ro Ho-
Mepa; 6) HaunHas ¢ 6-ro Homepa. 331. Ycranosute, uto: a) a,., — a, > 0;
6)b,.,—b,<0.332.a)c,=2n+13;6) c,=2""". 333. 6) [lns qokazaTenb-

CTBa IAHHOTO PABEHCTBA BBIPA3HTE ¢, , M G, 4epe3 a, ua, . 334.a)a, =

=35 =6 = : = Sy o St
~3n,6)b—Gn.B)cn—6n—3.335.a)lla,6)b, IO'h 10,‘.b,‘—-10.;,

b,, = 1: ; B) MOCIE0BATEIbHOCTD SBISETCS yﬁbmalolueu 338. Bceero

= 10
45 unenos. 339. a, = 10n — 2. 340. a) Ha 6) nmpu n > 201, neN.

500 :
342. He ycTaHOBJEHO, BEpPHO JH JaHHOC yTBEpKJACHHE npu n = 1.
343. Tlpu noka3aTenbCTBE BEPHOCTH GOPMYIBI M 1pH 7 = k + 1 Hcnons-
3yiiTe JJAHHYI0 PEKyPPEHTHYIO (JOPMYIY H HPEINONOKEHHE BEPHOCTH ee
npu n = k. 344. Yuture, uto S, = S, + ¢, . 348. BepHoCTb yTBEpPKACHHS
npu n =k + 1 Hy’KHO J0Ka3aTh. [ljisi 5TOro B JAHHOE BbIPAKEHHE BMECTO /1
MOACTaBUTh k + 1, pacKpbiTh CKOOKHM M CrPYNIHPOBATH CIaraeMbie B JBE
rpynnet. [epas ( é -+ kT + % ) SBJISICTCS HATYPAIBHBIM YHCIOM 110 IIPesi-
1 1

1 2
MOJIOKEHHUIO, BTOpas (E i+ 7 + 3 S k) ABJIACTCA HATYPalbHBIM YHC-

nom. 349. a), 6) — ananornuno npumepy 1 nynkra 14; B) npu gokasareib-
CTBE BEPHOCTH YTBEPKAGHMS HpH n = k + | mocie packpbiTus CKOGOK
crpynnupyiite ciaraembie tak: (k' + 5k) + 3k(k + 1) + 6, Torna nepsas
rpynmna ciaaraeMbiX ACJIHTCS Ha 6 no TIPEAINON0KCHHIO, BTOPAs — ABJIACTCA
NPOU3BEICHHEM 3 M IBYX MOCIEI0BATE/IbHBIX HATYPAlbHBIX YHCEI, Cle-
JIOBATENbLHO, AeIUTCA Ha 6 ... . 350. [Ipu 10Ka3aTeabCTBE BEPHOCTH YT-
BepIKACHHS TIPH 7 = k + 1 MOXKHO NEPEMHOKHTD JIEBbIC U MPABbIC YaCTH
HepaBeHCTB a > b u a* > b*. 351. TIpu 0Ka3aTeNbCTBE BEPHOCTH HEPABEH-
cTBa NpH 7 = k + 1 yMHOKbTE JIEBYIO M MPABYIO YaCTH HEPABEHCTBA:
a) k! > 2 ma k + 1, Torga (k + 1)! > (k + 1)2* > 2 - 2% cnenosarensHo,
(k+ 1)! > 2%*1; 6) 2k > 5k ma 2, Torma 2**' > 10k > 5(k + 1); B) 3¥ > 2&?
Ha 3, Torma 31 > 6k% > 2(k + 1)?, npuuem st J0Ka3aTeNbCTBA TOTO, YTO
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529.

530.

531.

532.

533.

VYcTaHoBHTE, yIIOM KaKoii YeTBEPTH ABIACTCA Yroll MOBOPOTA, PaB-
HBII:

. Iz, 13z .
a) = B) ¢ P e
27, Sz, _ 19z
6) 3% r)— 3 e) 6

OTMeTbTe HA eIMHHYHOI OKPY/KHOCTH TOUKY B, H CPaBHUTE ¢ Hy/IeM
€ KOOPJMHATHI X, H y,, €CITH PajiHaHHas Mepa yria f papua:

., 3z,
a) s B) =43
57, T
6) % B

3anonnuTe TabAMIy W OTMETBTE TOUKH, COOTBETCTBYIOIIHE YKa3aH-
HBIM YIJIaM Ha KOOP/IHHATHO# OKPYIKHOCTH (pamuyca 3 cm):

0° 45° | 60° | 90° 150° | 180°

2z | 3z
3 4

0

o

CocraBpTe TabAMIly COOTBETCTBHS TPaAyCHOH M paJHaHHOIl Mep
yriao Ha 180° Gompmmx, 4eMm yribl, ykasaHHble B 3agaue 531,
M OTMEThTE COOTBETCTBYIOIIHE TOUKH HA KOOPAMHATHOIH OKPYKHO-
CTH.

Belpasute B paguaHHol Mepe GO/bLIHIT Yroa TPeyrojibHHKa, ecin
€ro yriiel 06pasyioT: a) apH(YMETHYECKYIO HPOrPECCHIO ¢ PA3HOCTHIO
20°; 6) reoMeTpHYECKYI0 MPOTPECCHIO CO 3HaMeHaTeaeM 1,5,

. VKaxute B paaHaHax BCE yriibl, COOTBETCTBYIOLIHE TOUYKAM KOOPAH-

HATHO# OKPYKHOCTH, H300PaKEHHBIM HA PUCYHKE 54.

Vi 2 Ng
OfN&5° x\?JJx
N
E

Pucynox 54
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E={1;3:4};6) D= {2;3}, E= {1}.268.a) n€ {5; 6; 7}; 6) 4; ycranoBu-
Te, NPH KAKOM 3 JOMYCTHMBIX 3HAYCHHII /1 BEPHO JAHHOC HEPABEHCTBO.

—1 =
2 2
k = 3. Ucnonssys popmyny Cs =

n

269. 2 s werHoro n. 270. 8. 271. n = 6,

JUTsSL HEYETHOTO 71 1

n!
(n—k)!-k!
YIPOCTHTE KaXk/0€ H3 ypaBHEHHl, Pa3AC/IUB UX JICBbIC H IPABbIC YaCTH HA
OJMHAKOBBIC MHOKHTEH. 272, 6) 1 — 7h + 216> — 35b* + 36b* — 21b° +
+ 7b% — b'. 273. a) 70; 6) 35. 274. a) (x + 2)% 6) 3 — y).
275. a) 11; 6) k + 1. 276. 36. 277. 10-ii. 278. a) 2'° = 1024; G) 2048.
279. a) 26-it; 6) 51-it umm 52-ii. 280. a) 4-it; 6) 3-ii. 281. a), 6) — BepHO.

282.2) = 1,05; 6) ~ 0,96; B) = 1,27; 1) = 0,70. 283. 64. 284. 2 < (1+ ;) <
<3.285.2) 145,/5 +229,2:6) 208 — 120,/3 . 286. a) 35a°b*; 6) 220a'%;

B) Cao20a®" 7. 287. a) 70; 6) 12. 288. Bepro. 289. Mosker, a) nipu 1 = 6;
6) mpu n = 10. 290. Cymecrsyer, n = 7. 291. 97 + 107 < 117. Mcnonb3yiite
pasnokenue 6unoma (a + b)’ s onpeaenenus sHaka pasnocts (10 — 1)+

H nonsTHe (hakTOpHaia,

+107) — (10 + 1), 292. CpaBHuTE CyMMY TPEX MEPBBIX WIECHOB Pasioxke-
Hust (1 + 1)" ¢ BeIpaxkeHHeM % 293. C Bukropom i Tapacom. 294. 18.

295. a), 6) — HeBepHO; B), T) — BepHO. 296. 1332. 297. B pewennn 3agaun

HCIIONB3YIOTCA: @) codeTanus, 0) pasmerneHns. a) 66; 6) 132. 298. a) 10,

Tw
6)5:8) n+ 151) W 299. 126. 300. 252. 301. 16. 302. 14.

303. 22. 304. a) = 1995; 6) 1926 r. 305. a) 49; 6) 42. 306. a) 9 uau 10;

6) 5:8) 8. 307. 5/5. 308. a) n + 1; 6) 49. 309. Ipexcrasbre uncio bea
8 Buze (100a + 10b + ¢) - 10 — 999a. 310. 12. 311. a) 6 u 15; 6) 13.

312. 1A) 35: 2A) oauum; 3A) 95 040; 4B) 12; 5C) 24%4 314. a,,, = 6059.

315.a)-1; —4;-7; -10; -13; 1) 1; 8; 27; 64; 125. 316. a) D = {1; 2; 3; 4},
E={3927:81};6) D = {1:2:3;4; 56}, E= {~$: }. 317.2) Ha pu-
cynke 32; 6) ma pucynke 33. 318. a) (a,) u (f): 6) (b) u (d).
319. 4, = B b = —dry = (55 d, = (%)". 320. a) 6 uncuos;

©) 18 unenos. 321. 1) -3; 9; -27; 81; —243. Bce gaHHbIE M0CIEA0BATENb-
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Cydduxe «an» obo3nauaer «npoucxoxkaenne». Takum obpazom, Oyk-
BaJbHOE 3HAUCHHE TEPMUHA pajinaH — 06pa3oBaHHbIi JTydoM. Takoii yron
MOJTy4aeTCsl BPalleHHEM Pajnyca OKPYKHOCTH BOKPYT €€ LeHTpa.

YT0o6bl y3HATh, CKOJILKO PaJHaH COACPKUT NOMHBIH yron 360°, nnny

OKpYKHOCTH 27R pazzenum Ha ee paauyc R. [Tomyunm: % =2m (pamu-

aH) (COKpaIIeHHO pajl.). DTO YHCIIO MOCTOSHHOE. Pa3BepHyTHIH yro omu-
paeTcs Ha NOIyOKPYKHOCTb, CIIC[I0BATE/IBHO, Cro pajHaHHas Mepa paBHa

7. 3HAUMT, painaHHas Mepa yrina B 1° = % = 3'11;(;6 =0,01745 (pan.),
5 T'n
TOr/IA PajHaHHas Mepa YIia 8 7° paBHa “| o ",
_ 180 _ &6
lpan.———” = 57°.

Vrast 30°, 45°, 60°, 90°, 120°, nanpumep, UMEIOT COOTBETCTBEHHO

CHEAYIOUHE PaJHaHHBIC MEPBI: 5, E, E, E, 27‘-4
674> 3*2% §
HOIi MBI yriia, BRIPAKEHHOI Yepes 7, 0003HaueHHe «pajl.» 00bIYHO oMy~
ckator. Hanpumep, numyt 72° = 0,47,
JIroGoit yros noBopoTa f/ MOKHO BBIPA3HTh B pajHaHax Tak:
p=a+2an,tae0<a<2m neZ.
Vros noBopoTa B pajMaHax MOKET ObITh BBIPAKCH JIIOOBIM JACHCTBH-

TenbHBIM 4ncaoM. Ha koopanHaTHOI OKpykHOCTH unciay 0 cTaBHTCS B

Tlpu 3amucu pajauas-

COOTBCTCTBHEC HavajibHas TOUKA A, auciay 1- TO4Ka, OGOZHH‘IHIOILIHH KO-
Hen ayru B | paauan (pucysok 50, @), unciay —1 — Touka, COOTBETCTBYIO-
1as yriay nosopota B —1 panuan (pucyHok 50, 6) u Tak aanee.

Pucynox 50
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107.2 a1 3 u. 108. a) Cymectyer, 64 unn 46; 6) 68. 109. % 110.2a) 4 v
13 am; 6) 30 ov2 111, a) /82 om; 6) 0,24 av 112, 5 cm, 12 om. 113.5 au
u 2 am. 114, 80 km/u u 60 km/u. 115. 40 r u 160 r. 116. 28 nin 82.
117. 6 cm 1 64/3 om. 118. a) (—4; —8) mu (—4; 0); 6) (~1; -2y/2 — 1) wm

(-1;2/2 —1).119.a) VS, %;6) vP‘Z‘P“. 120.B /10 pas. 121.a) 3a

10 ¢; 6) 3a 36 mun u 45 mun. 122. a) 3a 10 aueii; 6) 3a 6 yacos u 3a
9 uwacos. 123. (%1) 124. 6). 125. Hanpumep, a) (0: 1); 6) (—IE;O)A

Tpusenure apyrue npumepsl. 126. MoxkHO mocTpouTh rpauk ypaBHe-
Hus: @)y =—x + 13 6) y = x* + 7 1 BIGpATh TOUKH, JIEKALLHE: a) B BEPXHEii

MOJYIIOCKOCTH OTHOCHTE/BHO MOCTPOCHHOM NPAMOIi; 6) HukKe MoCTpo-
enHoii mapabonsl. Hanpumep, (—4: 7), (0; 3), (4: —1). 127. Touku (1; 8)
u (—1; —4) npuHAMIEKAT MHOKECTBY MMap 4HCEN, 3aJaHHOMY HEPaBCH-
crBom y < x?+ 6x + 1. 128.2) y < 0; 6) y > x; B) y > x* — 1. 129. a) Pucy-
HOK 1, a; 6) pucynok 1, 6.130.9.131.a) B IuIV;6) B Il uIV. 132.a) 13;
6)57.133.a)y>x: 6) y< | -2|;B) y < —%A 134. 1) Pucynok 2, a; ) pu-

cyHOK 2, 6. 135. Hesepro. 136. a) (1; 2); 6) ser pemenuit. 137. a) Pucy-
HOK 3, @; B) PHCYHOK 3, 6.

0) ) 6)
)
3 3

Pucynox 1 Pucynox 2 Pucynok 3
138. B) Pucynok 4. 139. a) 50; 6) 62; B) 54; r) 45. 140. 1) B; 2) a; 3) 6.
141. a) Pucynox 5, a; 6) pucyHok 5, 6; B) pHCYHOK 5, 6; T) PHCYHOK 5, 2.
142, (1;-1),(2; 1), (3; 3). 143. a).

a)

Pucynok 4 Pucynok 5
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MbIX y = 0 1 x = 0 Ge3 Toukn (0; 0); B) u3 00bEAMHEHHS ABYX NPAMbIX

1 2
Y=—gXUY= 3% T) 13 00bCIHHEHHS YacTel JABYX OKPYKHOCTEI: YacTH

OKkpyxKHOCTH X + (y — 3)* = 5%, pacnooKeHHOIi B BepXHeii 101y II0CKOCTH
OTHOCHTENBHO ocH Ox, W YacTH OKpykHocTH x* + (y + 3)* = 52, pac-
MOJIOKEHHON B HIDKHEH MOJIYIJIOCKOCTH OTHOCHTEIbHO OCH OX, BKIO-
vas Toukn (—4; 0) u (4; 0). 79. a) He sBusercs; 6) sBusiercs.
80. a) (26; —24); 6) (-3; -2); B) (-2; —6), (2; 6); T) Her pewcHHii.
81. a) (-3; -1), (-3; 1), (3; -1), 3; 1); 6) (-5; -2), (=5; 2), (5; -2), (5; 2).
82. a) 20 u 18; 6) cymecrsyior, 8 u | uan —1 u —8. 83. a) (0: 3), (3; 0);
6) (—1:0),(2;3):B) (1:2): 1) (—4; -3), (-3:—4),(3: 4), (4: 3). 84. 3 km/u u
35,5 km/u. 85. a) 40 cm; 6) 30 cm. 86. a) Her; 6) na; B) aa; r) Her.
87. a) (-48; -2), (-2; -48);: 6) (-3: 2), (3; 2): B) (1: 3), (3; 1); 1) (~1; 4),
(1: 2). 88. Tak Kak peHICHUSAMH CHCTEMBbI ABIAIOTCS mapel uncen (3; 5),
5; 3), a 3% = 243, 5° = 3125. 89. 12 mun ra, 44-¢ mecto. 90. 6 u 2.
91.2) (2;3);6) (-9; 1), (= 159), (1:-9), (%: =1): B) (=35 3), (3: -3); 1) (= 1; =),
(1:1).92.2) (-4:-2), (4:2:6) (=L )em) 0: ). @ -1, @:3). @ .
93. a) (-1: 3); 6) (= -2,5; = -2.5), (= 1,5; = -6,5); B) (= -2,7; = -0,7),
(1 2), (= 1,6; = 1,3). 94. a) (-a; 3a), (3a; —a); 6) (0; @), (2a - 2; 2 - a);

B) (/35 —/3), (15 1), (15 -1, (/33 /3% 1) (=550), (0; =), (0; 1)
S—Zﬁ"l—ﬁmm 3+2ﬁ l+f . 96. (m; n):

2
a) (=3; -1), (-1; =3), (1; 3), (3; 1); 6) (-1; 2), (2; —l) B) (1: 6).

97. 2 rpymm, 9 s6uok. 98. a) (2; 1), (I; 2); 6) (3 /5 3+f)
(# #) 99. a) (-2: —1), (2; 1); 6) (4: 2). 100. MoxHo pa3sae-

95. CymiecTByioT,

JIMTH BCE YICHBI [IEPBOTO YPABHEHHS HA y* I PELINTh KBAAPATHOE ypaBHe-

HHME OTHOCHTECJIBHO i, a jajee HCHOJIB30BaTh CHOCOO MOACTAHOBKH.

'5)(—1; 1), (1:-1), (-4; 2), (4: -2). 102. a) (1; 3);

6) (=2: 3), (2; 3). 103. =. 104. a) 8 oM, 15 om; 6) 4v/2 o, 9y2 oM.
105. a) 75 km/u 1 60 KM/q 6) 96 kM/u 1 64 km/4. 106. 19 km/a 1 1 kM/4.
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TMpumep 2. OT™METHTD HA CAMHMY-
HOIf OKpyKHOCTH TOUKY M, ecnn: a) f=7;

6 p=-14;m) p= 2E.

Pemenne. Yron nosopora 3anau B
pajuaHax, BbIPa3HM €ro B rpajaycax, nojy-
YHM:

a) 7'=57° +'7=399°=360° + 39°;
6)—14=57°-(~14)=-798°=-720°+(-78°);
Pucynok 52 27z

w5 =ers

Touky M, MOKHO NOJIYHHTb, BBITIOJIHHB IOBOPOT HAYAILHOIO Pagnyca
OA npoTuB 4yacoBoii cTpenku Ha yron 360° u 39°. Touka M |, Gyaer nomy-
4eHa B Pe3y/bTaTe BHINOIHEHHS OBOPOTOB 10 4acoBOii cTpeike Ha 720°
1 78°. Touky Mz OTMETHM, COBEPIIHB B NIOJIOKHTEIBHOM HANPABICHHH

TPH IOJIHBIX TIOBOPOTA U OBOPOT Ha yroi %z = 135° (pucyHok 52).

3anaua 2. Hauanenslii paanyc OA npu noBopote Ha yron f§ nepe-
Xoaut B paauyc OB. Mcnonb3ys nauHeie Ha pucyHKax 53, @ u 6, ykasaTh
yron f.

a) ¥ 0) ¥
B
'm
o A 3 A
150° X [¢] x
B
Pucynok 53

Pewmenne. Ha pucynke a) f = £A0B + 360° - n, rne n€Z. Ecin
MOBOPOT COBEPLICH B MOJOKHUTEABHOM HampasieHuu, 1o ZA0B = 210°,
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+(y+2F <, S (B
cku. 161. a) Her; 6) 2 km/u. 162. a) 1 gy 1= (x+2) -4,
yE—gE L lyl<2.

163. 6) Pucynoxk 8, a; B) pucynok 8, 6; r) pucyHok 8, 6.

Pucynok 8

164. a) 3; 6) 36; B) 6; 1) 3. 165. a) 8; 6) 25. 166. a) 48; 6) 89. 167. 109.
168. (2; 8), (8: 2). 169. a) (—4: -3), (4: 3); 6) (-3: ). (5; -3); a)(‘/— ‘F)
(—‘/;:—‘C); r) (—fz;—{), (/i; ‘ZF) 170. 23. 171. /82 cm.

172. ) (-1; =4), (=15 4), (1; =4), (1; 4); 6) (-3; —4), (-3; 4), (2 —/21),
(2; Y21). 173. a) (2; 3); 6) (0; -9), (—/17; 8), (V17 ; 8). 174. 3,/5 cm.
TycTs Meauanbl nepecekatoTes B Touke O. Mcnons3ys cBOCTBO MeauHaH
u Teopemy ITudaropa, cocraBbre cucteMy ypaBHeHuii. CI0XKHB ypaBHe-
HHUS CHCTEMb, Haiiante cymmy ksagpatos BO® + A0 175. a) (2; 1);
6) (1:2), (1: 3),(2; 1), (3; 1), pemnTte ypaBHEeHHE KaK KBAaJPATHOE OTHOCH-
TenbHO (xp): B) (11: 4), (13; 8), (19; 16), (53; 52), pasznoxure JeBYIO
NPaByIo YaCTH yPaBHEHUS HA MHOKHTE/IH H PACCMOTPHTE Pa3HbIC BAPHAH-
ThI 3HAaYCHMIT X —y nx +y. 176. a) 499 cm; 6) 340 cm unn 1016 cm. YuTnte,
410 997 u 677 — npocteie uncia. 177. MICKOMBIM MHOMKECTBOM TOYEK SIB-

nsercs: a) 00beAHHeHHE NPAMBIX V = 2x M X = 3; 6) npsamas y = —17.\’ 6e3

Touku (4; —2). 178. a) Mower; 6) Her. CocTaBbTe CHCTEMY HEPABEHCTB,
BO3BCIHTE YACTH IEPBOr0 HEPABEHCTBA B KBA/IPAT M OTHHMHTE OT HHX Ya-
cri BToporo HepaseHcTBa. 180. a) 3 munei 1 1 Gepesa. CocTaBbTe cHCTe-
My HepaBeHCTB M pewnte ee rpaduuecku; 6) 20 myaos. 181. a) 6 u 30 uin
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TIpou3BOABLHOMY J€HCTBHTEILHOMY UHCITY f CTABHTCS B COOTBETCTBHE
TOUKA, yKa3bIBAIOLIAs Yrojl MOBOPOTA B f pajnan. Takinm 06pasom, Kak/10-
My YIJIy TIOBOPOTA, BBIPAXKCHHOMY B PaJIHaHaX, MOKHO MOCTaBUTh B COOT-
BETCTBHE CIMHCTBEHHYIO TOUKY Ha KOOPAHHATHOI OKpykHOCTH. Ho Kax-
JIOH TOUKE eIHHUYHOH OKPYIKHOCTH COOTBETCTBYET MHOKECTBO YIIIOB I10-
BOPOTa, KOTOpBIC Bbipaxaiotcs hopmyoii ff = a + 2an, rie 0 < a < 27,
neZz.

3anaua 1. Koneco nenaer 42 obopora B munyTy. Kakoii yron onu-
wer ero cnuua OA (pucyHok 51) uepes 6 cekynn?

Pemenne. 3a | cekynay kosneco cae-

naer 42 - T obopoTa, a 3a 6 cexyH, 2L
60 10 °0oPOT® @3 YRR S
obopora. Torma cnuna OA omuumer yroj
360°-21 (VA
= = 1512°, ecau Koseco Bpamia- A
B 5 pall .

eTcsl IPOTHB 4acoBOii cTpenku mmn —1512°,
€CJIH OHO BPAIAETCs 110 YaCOBOIl CTpeIKe.
OtseT. 1512° umm —1512°.
MMpumep 1. Beipa3uts: a) B rpagycax
3,5 pagunana; 6) B paaunanax 210°.
Pemenue U3 ycnosus, uro 7 paanan pasusl 180°, coctaBum 1 pe-
IIHM TIPOTIOPLHIO:

Pucynok 51

x__ 180° 35-180° .. 630" _.hno:

8) 35 ="z PR T
- x-210° _Tm
180° 6"

OTBert a)=201°% 6) 7?”

OTMeTHM, YTO pajMaHHas Mepa YIJ0B 4acTO BbIPAkKAeTCs uepes m, a
NpH Nepexosie K rpajgyCHOl Mepe UHCIIO 7 3aMEHACTCS ero NpHOIHKEH-
HBIM 3HaueHHeM 3,14,
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* 145. durypa, orpa-

144. 2) {.vs—(x—s)lu, 6){(.r—z)“r(_v‘l)zq

y>-1 =3

HU4eHHast: a) napabooii y = —x* + 3 n ockto Ox; 6) napaGosnoii y = x> —4 n
ocbio Ox. dUrypa COCTOMT W3 BCEX TOUEK: B) Kpyra x* + )% = 4, jiesKaimx

X

He HuKe npaMoit y = —1; 1) kpyra (x — 1)* + (y — 2)* = 4, umeromux abeuuc-
cbl He Menbiue 1. 146. MHOXECTBO TOUEK, PaCHOJI0KECHHBIX BHYTPH Kpyra
X2+ (y— 1)* = 4 u nexamnx Hwke napabossl y = x> + 1. M3 Hux 5 peure-
HUI UMCIOT Le/IbIC 3HAYCHHS X H V.

a) 0)

2 |
P
o) |
-~ | i B x
-
I
Pucynok 6 Pucynox 7

147. a) 18; 6) 6. 148. a) 4; 6) 6. 149. 6) PucyHox 6, a; r) pucyHoK 6, 6.
150. 3 u I mumn 3 M i 2 m, wmn 2 M 1 1 m. 151, 10. CocraBbTe cucTe-
My HEPABEHCTB, YUHMTbIBAs YCIOBHE U HEPABCHCTBO TPEYTOJIBHHUKA, H pe-
mute ee rpaduyeckn. 152. 10 wum 11, wmn 20. 153. 35. CocraBbTe CH-
CTEMY HCPABCHCTB C JABYMSl NECPEMCHHBIMH X H y, CJIOKHB HCPABCHCTBA
y=z|x| 6 {(x—3)1+(y—2)254.
y<3; y>—x—3)+5.
155.2a) (3;1),(3: 2), (4: 1); 6) (1; 1), (13 2), (1: 3), (2: 2); B) HET TAKKX map
uuces. 156. 6) Pucynok 7, a; r) pucynok 7, 6. 157. 11 nap. 158. He menee

JTOM CHCTEMBI, BhIpasute x + y. 154, a) {

11
1654 m/c. CocTaBbTe CHCTEMY HEPABEHCTB, 3aTEM YMHOXKbTE BTOPOE

3
HCPABCHCTBO HA 7 I CJOKHTE HEPABCHCTBA CHCTEMBL. 159. a) Moxer;

6) Her. Pelienue aHajo0ru4HO pelieHuio 3aaaun 2 nyukra 5. 160. 5 neso-
uek u 4 Manbunka. CoCTaBbTE CHCTEMY HEPABEHCTB H PELIHTE ee rpadiue-
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22. CuHyC, KOCHHYC, TAHT€HC H KOTAHI€HC
MPOM3BOJILHOIO YIJIa

Vuebuble 10CTHAREHHS 10 H3YUEHHIO TEMbI:

* 3HATh ONpPEJCJICHHA CHHYCA, KOCHHYCA, TAHI€HCA U KOTAHT€HCA IPOH3BOJIb-
HOTO yrja; B3aHMOCBA3b MEK1Y KOOpAHHATAMH CIII’IHH‘IHOﬂ OKPYKHOCTH H
CHHYCOM, KOCHHYCOM, TAHI€HCOM H KOTAHI€HCOM NMPOH3BOJILHOIO yria; 3Ha-
KH CHHYCA, KOCHHYCa, TAHT€HCA W KOTAHI€HCa NMPOU3BOALHOIO Yrja B KOOp-
JHHATHBIX YETBEPTAX]

* YMETbh HAXOAHTb 3HAYCHHA CHHYCA, KOCHHYCA, TAHTEHCA H KOTAHTeHCa Npo-
M3BOJIBHOTIO yria.

B kypce reomeTpun ObLTH ONpEICICHBI MOHATHS CHHYCA, KOCHHYCa,

TaHreHca u Kotaurenca yrios or 0° 1o 180°. B TpuronomMeTpun TH 10-
HATHA 06001aI0TCs 171 MPOU3BOJILHBIX YIJIOB, BHIPAKEHHBIX KaK B Ipa-
JZlycax, TaK M B pajHaHax.

CHHYCOM yIiia ¢ HA3BIBACTCS OPAHHA-
Ta TOYKH B eIMHHYHOI OKPY/KHOCTH, CO-
OTBETCTBYIOIIEH YTOMY yriy.

O6o3unauaercs: sin a. ITo onpexneneHunio
sin @ = y (pucyHok 56).

Kocuuycom yria a masbiBaercss ad-
cumcea TOUKH B, eIMHHYHOI OKPYAKHOCTH,
COOTBETCTBYIOUIEH ITOMY YyIiy.

Ob6o3nauaercs: cos a. I[lo onpexencuuio
€08 a = x (pucyHoK 56).

Pucynok 56

Otmernm, uTo sin a = 0 114 yrios o = zk, rae k€ Z;

£

2
110, HMCIOT TOYKH eAMHIUYHOIT okpyxkHocTH B (1: 0) n B (~1; 0), a aGewmc-

cos a =0, ecnn a = - + 7wk, rae kEZ, Tak Kak OPAMHATHI, PABHBIC HY-

CBl, paBHbIC HYIIO, HMEIOT Touku B(0; 1) u Bx(0; -1).
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389. 135 um 630. 390. a) 3d, 4d, 5d, rne dER nw d > 0; 6) 50 m/Mun,
391. a) [Ipu d = 1; 6) npu d = -7.5. 392. a) 100; 6) 140; B) —76, yurure,
4to a, + a,, = a, + a;; r) 145. 393. a) a, = 36, d = —7. 394. a) 10; 6) 120.
395. 6) a, = —6,75, a,,= 0,75. 396. a) n = 4,d = -1 !';r)n=7 a,=2.
397. 735. 398. 575. 399. n = 10, yurure, uTo ; =a,. 400. a) 3750;
6) 2295. 401. 1300 ra. 402. 156. 403. 20 cm. 404. a) S, = n% 6) S, =

=n(n+ 1). 405. Tak. 406. a) He mosxer: 6) moxet, npu n = 36. 407. 204.
408. a) 50; 6) —80. 409. a) 55; 6) 1. 410. 25. 411. 28. CocraBbTe ypaBHe-
HHE, YUHTBIBASI, YTO KOJMYECTBO MIAPOB, PACHOJIOKECHHBIX B BHJE Tpe-

YTOJIBHHKA HJIH NPAMOYronbHUKa, oanHakoBoe. 412. 325. Mcnons3yiite
(dopmyny pazuoctu kBajapatos. 413. SAsnsiercs npu a, = 1 — ,lT ud=2.
2a+d(n—1)

=
414. TIpeobpasyiite ¢opMyny CYMMBI 77 TIEPBBIX 4ICHOB apH(PMETHUCCKOI

VeraHoBuTe, NpH  Kakux ycnosuwax n® — 1

TIporpeccun K Buay S, = 2 n + (m = %)n 415.a)a,=-3,d=10:6) a, =
= W' d= . 416. a) , YCTaHOBHTE, 4TO 71 = X — 1; §) #
nel10; 17]. 419. a), B), r) — sysiercs. 420. a) U ) — reoMeTpUIeCKas Npo-
rpeccusi; 0) u B) — apudpmernyeckas nporpeccus. 421. 6) b, = 162 x

x (—-‘2@) Lb,=4/2.422.2)5:6) 2. 423.2) 15 0) L:B) 2:1) ¢

424.a)2,8;6) 4‘/5; B)3— ﬁ; r) 3.425. Ha pucynke 41, a. 426. SIBnsercs,
a)b =8,q=4:6)b,=81,q= ;7 427.4.428.2a)-243:6) 1024. Mcnonb3yiite

CBOIHCTBO 4WJICHOB reoMeTpHuecKoii mporpeccun. 429. 16; 20; 24 unu 34;
20; 6. Ucmonb3ys CBOHCTBO 4ICHOB apH(pPMETHUCCKOH MPOrpeccHy, Haii-
JINTE BTOPOE YHCIIO U BBIPA3HTE TPETHE YHCIIO Yepes MepBoOe H HaliICHHOE
Bropoe. Jlajee MO CBOHCTBY IEOMETPHYECKOI MPOrPECCHH COCTABLTE
ypaBHeHue  HaiinTe nepsoe uncio. 430. Moryr, nanpumep, 6, 6, 6 win

4,6,9.431.0) b, =6, = 3wm b, = 54, = 336 b, = 5. = 2w b, =,

q=—3;B)b,=3,q=2nnub,=24,q=;—:r)b‘=l,q=2unmb‘=4,

n-1
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540. Koneco, pamuyc kotoporo 0,6 M, menaer B MuHyTy 240 oGopo-
ToB. HaiinTe: a) ero yrioByio cKOpocTh ® B paJHaHaX B CEKYHIY;
6) nMHEIHHYI0 CKOPOCTh (B METPAX B CEKYHJIY) TOUKH, HAXO/sIeHC s
Ha OKPYKHOCTH Koleca. B) JIOKakuTe, 4TO JHHEHHAs CKOPOCTh TOU-
KH, OTCTOSIIICH OT LEHTPA Ha PACCTOSHUH 7, PABHA 7.

541. Ha K0OpAMHATHOIH OKPYKHOCTH OT- y
MeueHsl Toukn 4, B, C, D, coorBer-
CTBYIOLIHE YIIaM MOBOPOTA, paBHBIM (.

ol

0, £ 3 4 T coorsercrsentio
> 67 6 3
(pucynok 55). 3anumure ABOiiHOE 0

HEPABEHCTBO, KOTOPOMY  YJIOBJIET-
BOPSAIOT BCE YIJIbI ff, COOTBETCTBYIO-
e ToYKaM MeHbleil u3 ayr: a) AB;
6) DA; B) BC; 1) CD.

Pucynok 55

AHUMATEJIBHBIE 3AJIAYH

1) Mexannueckne 4achl MOKa3pBalOT poBHO 3 uaca. Kakoii yrom mex-
Jly cTpenkamu dacoB OyjieT uepes CyTKH u rnonyaca?
1, pu x>0,
2) dynkuus y(x) = {0, IpH x =0, MMEET B MaTEMaTHKE CMCHHATbHOE
—lLopu x <0
obo3HaueHne: y(x) = sign x (YUTACTCS «CHTHYM HKC», [0 JIATBIHU Signum —
3HaK). [Ipu KaKuX 3HaUYEHHAX X BEPHO PABEHCTBO sin x = sign x?
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6k*>2(k + 1)*, ycranoBuTe 3HaK pasHocTu 6k — 2(k + 1)% 353. [Ipu noka-
3aTE/ILCTBE BEPHOCTH YTBEPIK/ACHHS NpH 7 = k + 1 npeicTaBbTe BBIpaXKe-
uue (k + 1)° — (k + 1) B Buge muorounena. 354. Ilycts Tpebyercs moka-
3ath, uto ((n — 1)+ n* + (n + 1)°) 9. Ilpu 10Ka3aTENLCTBE BEPHOCTH yT-
BepxkaeHns npu n = k + 1 mpeacrassre ciaraemoe (k + 2)' B Buze
((k— 1) + 3)* u Bo3Beante ero B Ky6. 355. [Ipn 10Ka3aTeabCTBE BEPHOCTH
HEPABEHCTBA NP 71 = k + 1 yMHOXKbTE JICBYIO H MPABYIO YaCTH HEPABEH-
crBa (1 +a)* > 1 + ka na (1 + a) u goxkaxure, uto (1 + ka)(1 +a)> 1 +
+ (k + 1)a. 356. a) HepasenctBo BepHo npu modom n€N; 6) npu n = 3,
n€N; B) npu n =9, n€N. 358. [Ipu 10Ka3aTeNbCTBE BEPHOCTH yTBEPkKIC-
uus npu n = k + 1 npeacrasbre Boipakenue (k + 1)’ — (k+ 1) B Buge MHO-
rounena. 359. Hesepuo, nocratouno npusectu npumep. 360. Her takoro
CBOHCTBA O HEACMHMOCTH CyMMbl. HyKHO HCronb30BaTh cnocob okasa-
TeIbCTBA «OT MPOTHBHOTO». [Ipeanonoxkum, uto Beipakenue n* + 3n + 5
aenutes Ha 121 mpu Kakom-inbo 3HaueHuw n, toraa n* + 3n + 5 =
= 121k. Haiizem, npu KakuX HaTypajbHbIX 3HAYCHHAX Kk ypaBHEHHe
n*+ 3n + 5 — 121k = 0 umeer HaTypaibHble KOPHH, MOTYYHUM

_-3+x/a12k-11
B 2

ObITH KBaJpaToM UEJI0ro 4ucia, T0 €CTh 44k — 1 JOJIKHO JAC/IHTBCA
na 11. Ho 1 npu kakom k€N Beipaxkenne 44k — 1 ve genntes na 11, cre-

n,, . Hoaxopennoe Beipaxenne 11(444 — 1) nomino

JI0BaTE/bHO, NPEANON0KEHHE HEBEPHO, 3HAYNT, BbIpakenue n° + 3n + 5
He genuTces Ha 121 mu npm kakom 3HaueHnu n€N. 361. a) Mpu n > 7,
nEN; 6) npn n > 4, nEN. 364. 6), ), 1), ¢). 365. B) d = “»';—"—
366. a) 17; 6) 7,6. 367. a) —10; 6) —31; B) 7.5 — 3,5k. 368. a) x, = 5n — 4;
6)x,=29 —4n; B) x,=-2n—2;1)x,= 6 — 5n. 369. a) He sBisiercs; 0) sB-
nsieres. 370.a) 11; 6) 26. 371. a) —54; 6) —27.372.a) 0;6) —12; 8) 9 — 1,5k;
r) -15k 373. 8) 4, = 63, @, = 16, a, = 3n + 3. 374. a) Slansercs,
a,= —%n + 8; 6) ner. 376. 8. 377. a) u 6) — cemn. 378. —1; 0; 1; 2. 379. 6.
382. 2 unn 14. 383. a) 147; 6) —18. 384. a) ¢, = 0, d = 2 man a, = 12,
d=-2:6)a,=-9,d=5uma,=1,d=-5.385.4cm, 5cm, 6 cM uitn 3 cM,

Scm, 7cem. 387.a,=3.388.a) n=12,m=30;6)n = —l%. m =43%.
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TaureHcoM yrjia ¢ Ha3bIBAETCH YHCI0, PABHOE OTHOLICHHIO CHHY-

- _ sina

ca ¢ k Kocumycy a. OGosuauacres tg o. [o onpenenennio tg a = " -
b3

e a# 5 +nk, keZ.

Koranrencom yria ¢ Ha3bIBaeTcss YHCJI0, pPaBHOE OTHOMIe-

HHIO KOcHHYCca @ K cunycy a. Obosnauaercs ctg a. ITo onpenenennio
cos a
sin @

ctga = ,Tae a # nk, ke Z. Tak kak sin o =y, a cos & = X, TZ¢ X,

¥ — KOOPJIMHATBI TOUKH B, eAMHUUHOI OKPYXKHOCTH, TO
Y X
tga=—,ctga=—.
x y
JlanquM HarnsaHOE NMpEACTABICHHE O TAHTEGHCE H KOTAHTEHCE yria.
3HauCHHE TAHICHCA YIJIA MOKHO OTMETHTH HA MPSAMO, POXOAAIIEH ue-

pe3 Touky A(1; 0) u napanienbHO 0cH OpAMHAT (PHCYHOK 57).

JeiictButensHo, u3 noaobus tpeyronsuukos OAM w OCB, cnenyer,
AM _ CB, AM _ Y .
UTO 5= "5p s TO €eTh T =< Otciona AM = tg a. CienoBatenbHO,

TAHICHC yT7Ia PaBEH OPAMHATE TOUKH NepeceueHns npamoii OM ¢ npsamoit

x = 1. DTy NpAMYIO Ha3bIBAKOT AUHUECH MAHZCHCOE.

Pucynok 57 Pucynok 58

AHAJOrHYHO MOMKHO MOKa3aTh, YTO KOTAHTEGHC yrja paBeH abcuuc-
ce TOUKH nepeceueHus npsamoii OM ¢ npsamoii y = 1, KOTOpyw Ha3bIBa-
10T aunuelt komanzencog. Cuenaite 3T0 CaMOCTOATEIbHO, HCMONb3Ys
pHcyHOK 58.
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I. H. Coaran, A. E. Couran, A. 7K. XKymaauiosa
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.. 147
148
158

IV. Tpuronomerpus
21. I'panycHas u paiHaHHas MEPBI YTIIOB H JIyT,
22. Cunyc, KOCHHYC, TAHT€HC W KOTAHT€HC NPOH3BOILHOTO yriia

23. TpuronomeTpuueckue GyHKIHH H HX CBOHCTB: 172
24. OcHOBHBIE TPUTOHOMETPHUECKHE TOK/IECTBA .. 183
25. DOpMyJIbl IPHBEACHHUS ... .. 189
26. DopmyIbl KOCHHYCA, CHHYCA, TAHTEHCa

M KOTAHTEHCA CYMMBI H Pa3HOCTH JIBYX YTJIOB ... .. 196
27. dopmyIBl TPHTOHOMETPHUECKHX (DyHKIHIT ABOHHOTO

M MOJIOBHHHOTO YIJIOB.... 203
28. IlpeoGpasoBanne CyMMbl H Pa3HOCTH TPUTOHOMETPHYECKHX

(ynkumii B npoussenenue.... ..210
29. IlpeoGpasoBanne MPOU3BEACHHA TPHTOHOMETPHUECKHX

(byHKumii B CyMMy M PazsHOCTD. ...216

30. Ynpaxuenns na nosropenue pasaena « Tpuronomerpusy» .

V. DiieMenThbl TEOPHH BEPOSATHOCTEIH
31. IepBoHauanbHbie MOHATHS TEOPHH BEPOATHOCTE
Krnaccuueckoe onpezenenne NoHATHA BEPOATHOCTH 230
32. CratucTHueckas BEpPOATHOCTh 236
33. I'eomeTpuuecKas BEpOSATHOCTh ... 240
34. VnpakHeHus Ha MOBTOPEHHE pasjena
«INEMEHTBI TEOPHH BEPOATHOCTEH ...

229

...245
249
267
...294
55295

TosTopenne kypea anredpei 7-9 Kiaccos
OTBETBI H YRA3AHUSA K YOPAKHCHUSAM ..
Mpeamernblii ykasareds ...

Hpuaoxenne 1
TpPeHHPOBOUHbIC YIIPAKHEHHS.

Mpunoxenne
Tabmua 3uaueHiii TPHrOHOMETPHYECKHX (yHKIHii
yriao. o1 0° 0 90°...

JlonosinuTeabHas JuTEpaTYpa
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OI'TABJIEHUE

Hpeanciosue.

MosTopenne Kypea aarebpni 8 kaacea ...
Apudmerniecknii KBaApaTHbIii KOPEHb H €ro CBOMCTBA ..
KBazparuoe ypaBHEHHE H €ro KOPHH ...

Kpanpariunas yyHKIus i ee CBOIiCTBA .
KBazparsoe HepaBeHCTBO.

DJIEMEHTBI CTATHCTHKH ...
Ceenenus u3 kypca anre6psi 7 knacca..

1. YpaBHenusi, HepaBencTBa ¢ ABYMsI IePEMEHHBIMH H HX CHCTeMbI 18
1. Henuneiinpie ypaBHEHUS C ABYMSA TEPEMEHHBIMH .
2. CucTeMbl HEMHEIHBIX YPABHEHHH C IBYMS NEPEMEHHBIMH
3. Pemienne TEKCTOBBIX 3a/1a4 C HCTOIB30BAHHEM CHCTEM
HEMHEHHBIX YPABHEHHIT ¢ IBYMSI IIEPEMEHHBIMH ..
4. HepaseHcTsa ¢ AByMsl IEPEMEHHBIMH ...
5. CHCTEMBI HEPABEHCTB C IBYMS IEPEMEHHBIMH .
6. YnpakHeHus Ha NOBTOPEHHE pasjena
«YpaBHEHHS, HEPABCHCTBA C JBYMS MEPEMEHHBIMH H HX CHCTEMBI».

I1. D1eMeHThI KOMOHHATOPHKH ..
7. OCHOBHBIC OHATHA H NPABHIA KOMOHHATOPHKH
8. IlepectanoBky 6e3 MOBTOPEHH
9. Pasmemienns Ge3 noBTopenn
10. Coueranns Ge3 NOBTOPEHHIi .
1. bunom HetoTona u ero coiictsa
12. VnpakHeHus Ha MOBTOPEHHE pasjena
«IneMeHThI KOMOHHATOPHKHY.

111 Mocae10BaTELHOCTH ..
13. Uncnosas nocies0BaTeabHOCTh, CIOCOOL! €€ 3a1aHHs H CBOICTBA......
14. MeToj1 MmaTeMaTHUECKOI HHAYKIHH .
15. Apndmernueckas MPOrpeccus 1 ee CBOICTBA.
16. Cymma 7 mepBbIX 4eHOB apH(METHYECKOIi NporpeccHin
17. l'eomeTpuueckas nporpeccus 1 ee coiicTea
18. CymMa 7 nIepBBIX 4ICHOB FEOMETPHUECKOIT IPOTPECCH .
19. Beckoneuno yobIBaloNas reOMeTpHYECKast MPOrpeccHs
20. Ynpaxkuenus na nopropenue pasaena «llocnenosareasHocTi .
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HOMY OLICHHBaHHIO 1011 pyOpukoii «IIposeps cebs!» (5), a Takke HCTOPH-
yeckue cBeeHns (6). B 9THX CBeACHHAX HMEIOTCS YKa3aHHs UL PACIIH-
PEHHS BAUIMX 3HAHUI [0 HCTOPHH aNreGphl ¢ HCNIONb30BAHNEM JOTOMHH-
TesbHOM nuTepaTyph! uian MuTepHera.

23, TpuronoweTpHECKHE BYNKINN 1 UX ehoficTRS 1L ocposhsa e Moroy TSR SRy OB,
YOO STORIN, 36 1> 5. OREIAIOGh, 170 0, aAOE
Cynne amarouaned a0 soroyromaIESs, e G 100, Kaox
AT FANGOTTIC TG0 CTOPOM ST TS - TOTHANE?
POBERS CERS

L3 g ————

20) Huseercn  ruaybiss spon 4 opsikesues iaps. Cromannt
Crocolast T A WD DAL N P TR, SO T3y
e mapu me pcmann praow?

) Coum o, e s s pn o e
P peaverss i 12 pasras specion”
iy —— ] .
5 Huiwmre waesme sapmene (1L + (10 |

A it o Opue TS Nepes e, e 2. Tare Qyacun

e 4 L —
Dywnn () TR BPUBIINECKOH, CCIM CYEETRYCT Miorye e e T G s onol -
o my 310 ncA0 T 18K, 410 WP o €30I 05 DS o, nanpuscp, » Kae  Hooun.Mvauhiodyvea o wicso
enum w7 - Traxae mpuwatacast oM obacrn wnep- X PORLOREE TR RGREE TR, RETUPOC B SORPCHCAIN B THCIRS
o panencrv /(x> 1) = (). acao T wainaerc scpuasos dyvm- Creamme GG+ G4 CE ot L,
o Hamcman posomrernal nopra 7, Gy s cc W, il Sosss
OB DGO, TR0 M, % MIEZ TAKRS AASASTER TEpIOM (X1l ) e concrammen s
o gy, ot nenoropin muaos. Taaia Gt
Paccorpioe ocwomie ceokeToa TPRTOmMETHICTTIY Gy o s (e Toma ackas)
yesunyaioss Guna e ycmor Cpeme Aven
2 wepoa wawe-
[ = o ot c wan vl oo Osp Koo
i (I04-1131). Oamuo, nax_ . wove-
T Omen it Gonaropua crasa pawnais <
s % XVI cronenn, Gaompa. sayons -

e o L Tprs e ocaun

B yueGuuke mucnosnb3oBaHbl JaHHbic Komutera 10 CTaTtHCTHKE
MiuuucTepeTBa HAMOHANbHOI YKoHOMHIKH PK 1t MaTepuasbl 0 10CTONpH-
MeuaTenbHOCTAX KasaxcTana, 3HaHHS O KOTOPBIX BBl MOXKETE PACIIHPHTS,
ucnons3ys Murepuer.

K ynpakHeHusiM Jal0TCs OTBETbI, a K MOMCKY peuieHus Goiee Tpy-
HBIX U3 HHX — YKa3aHHS.

Haneemcs, uto yueGHUK, KOTOPBIl Bbl JepiKHTE B pykax, Oyaer Bam
HAJICKHBIM TOMOIHUKOM B H3YYCHHH anreOphl.

JKenaem ycnexos!

Asmopui
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NPEJUCJIOBHE

Jloporue aepaThknaccHukn! B aTOM yueOGHOM rogy Bbl 3aBepuIn-
Te U3yueHHe Kypca anreGpbl ypoBHS OCHOBHOTO CPEAHEro 00pa3oBaHms.
Bbl 3HAYMTENBHO PACIIHPHTE CBOM 3HAHHS O METOAAX PELICHHS ypaB-
HEHHH, HEPABEHCTB M HX CHCTEM, TPHIOHOMETPHH H JJICMEHTaX KOMOH-
Hatopuku. Kpome TOro, jganublii yueOHHK COJACPKHT HOBbIC Pa3Jieibl:
«ITocnea0BaTEALHOCTH» H «DJIEMEHTBI TEOPHH BEPOATHOCTEH», a TAKKe
MaTepHalbl 715 IOBTOPEHHS Kypca anre6pel 7-9 Ki1accos.

B HeM u30keHa TeOpHs, NPUBEACHBI MPUMEPHI PEIICHHI ypakHe-
HHIi M TEKCTOBBIX 3a/1a4 pa3IuuHoii cinoxkuocTH (1). Jlanbl KOHTPOIbHBIE
BONPOCHI JUISi TIPOBEPKH YCBOCHHS TEOPETHUECKHX 3HaHHI (2) M pasHO-
o6pasuble ynpaxkuenus (3) Tpex yposHeii cnoxknoctu (A, B, C) aist pop-
MHPOBAHHS MPAKTHYECKHX YMEHHIT i HaBbiKOB. Cpeau ynpaxHeHHIH HMe-
10TCS HCCE/10BATENBCKIE 3a/IaHUs 1 3aHUMATEIbHBIC 3a/1a4H.

TASA T oo S e N e
wc, gt s e 1 i
oo B mpos 0 vepnss e s s
llLJl!mrum-)‘n.)ur-l(nm‘mua)rlh!‘/
k)| Cosnan

lonsipiarer 2 oo i
o S e i
sontor —

ety eI 9 .. € Tac cOparyen s
VIPAKHENNS enwicoey mporpeccm.

976, Tepunery Teyrosn 16 cu, s v 0 Cropo o6
Poor apeuenivecy® rporpesco. Moo ax wain sy
o s e 0 cropo? K s s wory s
D e ——————
97, s ypamionns 1 +4+7 +
T s cyun schon e TineSKOR mporpece.

4. Ha o 08T OO T AR, 8¢ FORTH  9ETPE -
P S ——
208, s et 4 = 11.2.3,4,5.6. hu 8= b, <, 4}
Crnonin roaoSawn WO WAL K0 1K O S36MCHT TR,
[ TP —————————

206, e, o ST G0 3 AT oGO HEST 8 PO
A SATA KT 700 T CHOBOELI MECT b DOCIEINEN Ty
U Y PO APRAITO S0 NEET B SPUTETAON 0161

207, sl o cexuno 0 durypony sarLeD w9
By e —
e py?

208, ropos N ropox M sy 7 a0por, 1 M mocean & -6
opor. Crosumo sveeren gy os socsans 0 N K vepes A

R s Sl e
et o g b 1 St s ey
e S ot
s

[
N - -1
L —
oo PR T

Omnpenenenns, GopMyJibl i anredpanyeckie NpaBHiIa BhIACICHbI Pa3-
HBIMH HauepTaHusiMu wpndra (4). B KOHIE pa3jenos npeuiaraiorcs 3a-
JIaHHs IS IOBTOPEHHS Y4eOHOro MaTepHana i MoJAroTOBKH K CyMMaTHB-
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Paznodcenue Keadpamnozo mpexuiena na MHONCUMenu
ax® + bx + ¢ = a(x — x,)(x — x,), T2i€ X, X, — €r0 KOPHH.

Kpajparnunas QyHKuus u ee cBoiicTa

Tpaduk yukunn y = a(x — m)* + n MOKHO NONY4HTH U3 rpaduka
(ynkuun y = ax? caBUramMu ero BAOJIb 0CH aGCLECC HA 71 SAMHAILL U BAOIb
ocu opaAHHAT Ha 71 euHuL (pucyHok 2). Ipu stom: ecn m > 0, caBUT 1O
ocu Ox NPOMCXOJNT BNPaBo, a npu m < 0 — BieBo; eciu n > 0, TO CABHT
110 oci Oy NPOUCXOAUT BBEPX, ecin ke n < 0 — Buu3. [locie Takux nepe-
MeleHHii BepmnHa napabosibl HMECT KOOPAUHATEI (115 1), @ e 0Ch CHM-
METPHH 33JCTCs YPABHCHHEM X = M.

fy=2(x~3)+2

Pucynox 2
Ipaduxom kBagparnanoii GpyHkunn y = ax® + bx + ¢ sBnsercs napa6o-
N, BePHIMHA KOTOPOii — Touka (x,3 y,), rie x, = 2% = y(x,). Mpamas

b
x= —E — 0Ch CHMMETPHH napaGonu.

Pucynox 3
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INOBTOPEHHUE KYPCA AJITEBPBI 8 KJIACCA

Apudmernyeckuii KBaJIpaTHbIH KOPeHb H ero cBoOiicTBa
Ja =braeb*=a,a>0,b>0.
|

\/c?=|a|, rae aER.
JaB =@ =B, e 0,620 Ecnma>b>0,10 J/a > /b.

Ecmn va > /b, 10a>b>0.
£=_\/%,meaz().b>(x |

Tpagux ¢ynkyuu y = V% u ee ceoiicmea

il CaoiicTBa pyHKIHH y = ‘/; (pucy-
3 HOK 1):

adEgR=E 1) D) = [0; +);

! 2) () = [0; +);

071 2 374 5 6 7 8 9% 3)gpiserca BO3pacTaiomeii;

4) HauMeHbIIee 3HaYCHHE paBHO 0.
Pucynox 1

KBajapaTHoe ypaBHeHHe H €10 KOPHH
ax*+bx+c=0,a#0

D =b*—4ac
D>0 D=0 D<0
X.= % x= _;-ab— Her kopHeit

Dopmyna Kopueit KeaOPaAMHO20 YPAGHEHUA C YCMHBIM
emopuim KoIppunyuenmom
ax*+2kx+c¢=0,a#0

= —k+ /K —ac
a

Teopema Buema
Ecnu x, 1 X, — KOpHU ypaBHeHHs x* + px + ¢ =0,
TOX, +X,=—pHX, *X,=¢.
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Hanpumep, na pucyske 3 nsobpaken rpaduk QyHKImn y = — ixl —x+3.

Ee cBoiicTsa:
1) obaacts onpeaenenus: D(y) = (—o0; +o0);
2) MHOXeCTBO 3HaueHui: E(y) = (—o; 4];
3) dpynkuus BospacraeT npu XE (—0; —2] u yObiBaeT npu x€[-2; +w);
4) NpoMeKYTKH 3HAKOMOCTOsHCTBA (yHKiMH: y > 0 npu x&(-6; 2),
¥ <0 npu xe(—o0; —6)U(2; +w0);
5) nanGosnbiiee 3HaueHne GYHKIHH PaBHO 4.

KBa}lpaTHOe HEPaBEHCTBO 1) ax* +bx+c¢>0
2)ax* +bx+c¢<0

a>0 ¥ a>0 a>0 y
p<o N | D=0 D>0  _\ /.
1) x&(—o0; +o0); 1) x€(=; x)U(x,; +0); | 1) xE(-20; x,)U (x,; +o0);|
2) Her peurenuii. 2)x={x}. 2) x€[x; x,].

a<0 - a<0 a<0 9

D<0 o7 | D=0 D>0

1) Her pewenuii; 1) Her pewenuit; 1) xe(x,; x,);

2) xE(~o0; +o0). 2) XE(-o0; +o0). 2) x€(—0; x,]U[x,; +o0).

DJIeMeHThI CTATHCTHKH
Cpennee apudMeTHyecKoe BbIGOPOUHBIX JAHHBIX X,, X,, ..., X, 000-
3HAYaeTcss X, a CyMMa BCEX PAacCMaTPHBACMBIX 3HAUYCHHil — MPOMHCHOI
OykBoit X (curma) rpedeckoro andasuta. B 9THX 0003HAUCHHAX MOK-

= Xi .
HO 3amucarhb, 4TO X = ZIT’ TAC ! MPUHUMACT BCC HATYpPaJIbHBIC 3HAUCHHUA

or 1 710 n. JIns MHTEPBATLHOTO PAAa B KAueCTBE BHIGOPOUHBIX JAHHBIX
X, X, ..., X, BepyTCA CepeMHBI HHTCPBAJIOB.
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502.

503.

504.

505.

506.

a) Tpu umncna 06pasyioT reoMeTpuueckyio nporpeccuio. Ecin BTo-
poOe YHCIIO YBEIHYHTH HA 8, TO CHOBA MOJYYHTCS TEOMETPHUYCCKAs
nporpeccus. Haiiure BTopoe umciio.

6) Hacenenne r. Acranbi (¢ 2019 r. — Hyp-Cynran) B 1998 roay co-
craBisno okono 300 000 uenosek, a B 2017 rogy ero 4MCcICHHOCTh
pocturna 1 muumona 32 teicsun 450 wenosek. IIpeacraBus i
3HAYCHHA KAK NMEpBbIi U ABaALATHIH YICHBI apH(METHUECKOIl Npo-
IpeccHy, HaiiiuTe ee pa3HOCTh. BepHo 1u, 4TO 9Ta pasHOCTh — exe-
TOJIHBI IPUPOCT HACEICHHS CTOJIHIBI 32 YKa3aHHBIC JBAALATh J1eT?

2. Hyp-Cyaman
B reomerpuueckoii nporpeccuu (b,) naiianre:
a)bb,ecniu b, =7,b,=56; 6)bbbbb,, ecnu b =4.
Japus, Pamnt n Tana nmokymanam TeTpaam no 25 TeHre u pyd-
k. lapus kynuna 10 terpaneii u 3 pyuku, Pamut — 20 terpaneit
u 2 pyuku, Tana — 30 terpazeii u 3 pyuku. Oka3anock, 4To CyMMBI,
kortopsle ymatunu Japus, Pamut u Tana, 06pasyior reomerpuyec-
Ky10 nporpeccuio. CKoJIbKO CTOHT pyyka?

Jlokaxwure, uTo ecan S ecTh cymMma GecKOHeuHO yObIBaoIeii reome-

Tpuueckoii nporpeccun b, b, b, ..., 10

= % (3anaua dpan-

S "
nysckoro matematuka IT. ®epma (1601-1665).
Haiizure 3Hamenatens Geckoneuno yOGbiBalomieii reomerpuue-
ckoii nporpeccuu (b)), B koTopoii: a) 95 = §,; 6) S, = 31, § = 32;
B) 75 = 16S..






main-264.jpg
1027. Tocrpoiite rpaduk GyHKun#, 3a1aHH0I HopMy0ii:
2 X
y=x-77; B)y=
)y Tt )y
6)y=x- \/(x+3)‘;
1028. Peunte 3aaauy, ucnonb3ys rpapuku ¢ynkuuii. Haiiznre asa no-
JIOXKHTENbHBIX LEIBIX YHCHIA, CCITH BTOpOe Gosbiie KBagpaTa mnep-

BOTO M CyMMa KBaJpaTa Pa3sHOCTH MEPBOrO 4HCIa M 3 M KBajpara
Pa3HOCTH BTOPOTO uica i 4 MeHblie 4.

e

— 4.

Yposeus C

1029. Paguyc OKpY’KHOCTH, BITHCAHHOI B NMPAMOYTONbHYIO TPAMCLHIO,
nepeMeHHast -, a OCTPbIi yron tpanerun pasen 30°. Beipasute mio-
@a1b 9TOi Tpaneuuu Kak QyHKLMIO apryMeHTa 7.

1030. Uccneayiite, npu KakuX 3HAYCHUAX 71 HAYAI0 KOOPAMHAT HAXOIHT-
Csl Ha PAacCTOSHHM 5 OT BepuIMHBI Mapabobl: a) y = x> — 6x + m;
6) y=x+2mx + 13.

1031. Tocrpoiite rpaduk GyHKuHH, 3a1aHHOI HOopMyII0ii:

2 =32—d =1, ecm x <=2 wim x > 2,
a)y= z 6)y=1
x'+3,6ClM —2 < x <2.
1032. Jlokaxute, uro ¢QyHkuus: a) y = x° + x BO3pacTaioulas;
6)y= )17 — x yObIBACT HA MHOXKCCTBE MOIOKHTENbHBIX YHCEI.

DJIeMEeHTBI CTATHCTHKH, KOMOMHATOPHKH
M TEOPHH BEPOSITHOCTEI

Yposens A

1033. CxonbKHMH CIOCOOaMH MOJKHO PaccauTh Ha ckamelike 4 yuammnx-
ca?

1034. CxoabKO MATH3HAYHBIX YMCEN MOMKHO COCTAaBHTH M3 wudp 1, 2, 3,
4,5?

1035. CxoabKO MPAMBIX MOXHO MPOBECTH Yepe3 5 JaHHBIX TOUEK, HHKa-
KHE TPH M3 KOTOPBIX HE JIeKAT HA OJHOMH mpsMOii?

1036. CKOILKO pasiHuHBIX TPEXUBETHBIX 000K MOXKHO CUINTH W3 TKAHEH
CeMH Pa3InyHBIX IBETOB?
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495.

496.

498.

499.

500.

501

Haiiante pa3HOCTb M 4HCIO 4ICHOB apH()METHUYECKOH MPOrpeccuy,
JU1s1 KOTOPOii:
a)a,=9,a,=23,5,=352;6)a,=7,a,=-27,5,=-180.

a) 3a CKONbKO YacOB BENOCHIEAHCT mpoeseT 90 KM, eciii OH mpo-
e3KaeT 3a nepsblit yac 20 kM, a 3a Kakablil nocieayouuii yac — Ha
2 kM MeHbiIe?

6) B uipke B 0JIHOM H3 CEKTOPOB /U1 3pHTE/ICH Kpecia yCTaHOBHIH
TaK, 4TO B K&XJOM CIEIYIOUIEM Py Ha OJHO MECTO Gomblie, yem
B npenbiayieM. CKOJTBKO MECT B 9TOM CEKTOPE, €CIIH B €ro MepBOM
psany 8 kpecer, a psgos 22?7

497. VuuxanbHeili  YCTIOPTCKHH  TO-
cyJapcTBeHHbIH 3anoBeaHuk Ka-
3aXCTaHa UMEET IJIONIa/lb, PABHYIO
223 342 ra. Kakoe nanGosbiiee Ko-
JIMYECTBO 71 MCPBBIX HEYCTHBIX Ha-
TYPaJlbHBIX HYHCEN HAJ0 CIOXKHTh,
9TOOBI MX CyMMa HE MpeBbIIIaNa
4HCIA, BbIPAXKAKOWEro B reKTapax
MUIONa/lb 3TOTO 3anmoBeAHNKa?

IIramo Yemopm

Tpu jpyra, BO3pacT KOTOPbIX COCTAaBIAET apHMETHUECKYIO Mpo-
TPECCHIO € PasHOCTBIO l, JOrOBOPHJIHCH AapHUTh KakJA0MY Ha JICHb
POKIECHHS CTOIBKO MapOK, CKOJIBKO JIET HMEHHHHHIKY. Yepes 4 roza
of1iee KOJMYECTBO MApOK y py3eii crano paBHo 114. Ckoibko et
ObIJI0 APY3bAM HA MOMEHT HX JOTOBOPEHHOCTH?

Haiizute cymMMy Beex: a) AIBY3HAUHBIX YHCEI, KOTOPBIC MIPH JICICHHH
Ha 4 1a10T 0cTaTOK 3; 6) TPeX3HAUHBIX YHCEN, ACHAMMXCA Ha 5.

Wccneayiite, MOTYT JIH B OCIEI0BATEILHOCTH HATYPAIbHbIX YHCE
2n—1,2n+1,2n+ 3, 2n + 5 Tpu NOCIEAHUX YHUCIIA COCTABIATH IO~
METPHYECKYIO IPOrPECCHIO.

Haiizute 1Ba nepBeIX wieHa reomeTpuueckoii mnporpeccuu (b,),
B KOTOPOIi:
a) b,=36,b,=24; B) b, =36,b,=-972;

6) b, =36, b, = 144; r)b,:36,b,zz}'—






main-263.jpg
1021.

1022.

Hcnonb3ys rpaguk, yKaknTe IPOMEKYTOK, Ha KOTOPOM (hyHKIHS
BO3paCTaeT.

Jlomanas ABCDF sBasercs rpadu-
koM pyukumn y = f(x) (pucyHok 83).
Haiinute:

a) obnacth onpeaeneHus GyHKIHK;
6) MHOKECTBO €€ 3HAYCHHIi;

B) HyJIH (DYHKLHH;

T) IPOMEXKYTKH yObIBaHHS DYHKIHH;
JT) 3HAYCHHSA X, IPH KOTOPBIX y < 0.

Pucynok 83

Pemurte rpadHuecKH CHCTEMY ypaBHCHHIL:

a){_y+x=6. B){y+|x|=2,
y=|x¥—8x+12} y=x'+6x+8.
6){xy=4,

y=yx+2;

Yposenv B

1023.

1024.

1025.

1026.

a) ['HnoTeHysa NpsMOYroibHOTO TPEyrojlbHHKA — IMEPeMEHHAs ¢,
a OJIMH M3 €ro OCTPhIX YIIOB paBeH 15°. Beipasnute miomais 3Toro
TPeyronbHHKa Kak (yHKIHIO apryMeHTa c.

6) Tokapio 110 IJlaHy Hal0 H3rOTOBHTH 3a cMeHy 60 neraneii. On
nepesbinonaun mian Ha X %. CocraBbTe (opmyily, BbIpakaio-
11YIO 3aBUCHMOCTB YHCJIA y H3IOTOBJICHHBIX TOKapeM ﬂCTaJ’lGﬁ oT Xx.
Haiiaure o sroit hopmyse: 1) 3nauenue y, ecnu x = 10; 2) 3Have-
HHE X, ecnn y = 72,

Tpu xakom 3Hauenuu k rpadukm ¢ynkumii y = kx + 9 u
¥ =2x— 5 nepecekaloTcs B TOUKe, jexkanieii Ha ocu aberucce?
TMocrpoiite rpaduk GyHKIHM:

a) y =x*— 6x + ¢, eciu ee HAMMEHbIICE 3HAUYCHHE PABHO 1

6) y = x>+ 4x + ¢, ecu ee HaubobIIEE 3HAYCHHE PABHO 2.
Hccenenyiite, 4eTHOM WM HEUCTHOMH sABIsCTCA PYHKIMS:

_(2x=1)-(2x+1)
= Sl Ll

- +2; 6)y
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517. Cymma GeckoHeuHo yObiBaiomieil reoMeTpHYEcKOil Mporpecciy,
nepsblii uieH koropoii 1, pasna Q. Haiizute cymmy ky6oB uieHOB
9TOif nporpeccuu.

MPOBEPb CEBSI!

518. 1A) ITocnenoBatenbHOCTH (a,) HaunHaeTes Tak: 5; 15; ... . 3anumnre
nepBbIe MATh YICHOB 3TOH MOCAEN0BATENIBHOCTH, CCIIH OHA ABJIACT-
csi: a) apuMeTHIECKOii Iporpeccueii; 6) reoMeTpHuecKoif mporpec-
cHeii.
2A) lMocaenoBarenbHOCTD 3a1aHa Gopmyioii a, = 7n + 3 ee n-ro une-
Ha. YCTaHOBUTE, IPHHA/UICKHT JIM YTOH 10C/IE0BATEIBHOCTH YHCIO
2019.
3B) M3 1ByX MyHKTOB, PaCCTOAHHE MEXKJLY KOTOPbIMH paBHO 117 M,
OJIHOBPEMEHHO HABCTPEUY APYT APYTYy Hauaiu JBMTaThCs JBA JKyKa.
3a nepByio MHHYTY OMH U3 HHX mpomen | M, a B Kaxayio nocie-
ayrouryo MuHyTy Ha 0,5 M Gonbiue, deM B mpeibiayutyo. Jpyroit
YK HPOXOIHIT 32 Kax1ylo MHHYTY 6 M. Uepes CKOJIBKO MHHYT OHI
BeTpersTes?
4B) Haiigure cymmy OGeckoneuno yObiBaiomieiil reoMeTpHUYECKOM
HPOrpeccHH, CyMMa MEPBBIX TPEX HICHOB KOTOPOii paBHa 7, a uX
NPOU3BE/ICHHE PaBHO 8.
5C) JlokaxuTte, 4TO npH M060M nEN 3HaueHHE BbIpakeHus 7% — 1
nenutes Ha 24.

9TO UHTEPECHO!

Hcenenosanue nocie0BaTeabHOCTEH U Me-
TOJL MATEMATHYECKOH MHAYKUHH HMEIOT Golb-
10e 3HAYCHHE B MATEMATHKE H €¢ NpHMEHe-
nusx. Iepeeie npeacrasienns o6 apudmern-
4EeCKOH M reOMETPHYECKOI MPOrPeccHsiX HMe-
JIMCh Y IPEBHHMX HAPOJOB. B KIMHOMHCHBIX Ba-
BHJIOHCKHX TaO/IMYKaX M CTHIETCKHX Mamupy-
cax BCTpeWalMCh 3a/laui HA OTH NPOrPECCHH U
YyKa3bIBAIKCh MpaBuia, Kak ux pemats. B IIT d
BEKe /10 HalleH bl IPEBHETPEUCCKUMH YUCHBI- Apxuned
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1047. B paBuoGenpenHoii tpaneunn ABCD Bepxuee ocHoBanne BC u ee
BbIcOTa BH pasubl o 1 am, yron 4 pasen 15°. Jlokaxure, 4To Be-
POATHOCTB TOTO, YTO CIIYYaiHO B3ATaA TOUKA ITOH Tpaneuuu rnpu-

HAUICKHUT TPEYronbHuky ABH, pasua %@—

Ypogeus C

1048. KakoBa BepOATHOCTH TOTO, YTO HAayraJ B3fTOC YHCIO H3 MHO-
JKecTBa {~(\/7 +5); ﬁ —5;-1; 3} ABaseTCS KOPHEM MHOTOUJICHA
x*+ 8x* — 5x? — 66x — 542

1049. B knacce 12 manbunkoB u 8 geBodek. st AeKypCTBa 10 Kpediio
BBIOMpaAIOTCA UeTBepo u3 HUX. KakoBa BEpOATHOCTH TOTO, UTO 3TO
OyayT 1BOE MaJbYHKOB U /BE JeBoukn? OTBET 3aMHLINTE C TOUHO-

cThio 10 0,1.
IMPOBEPL CEBS!.
567197 (JT+/2)-2/1a
1050. 1A) Boiuncnre: a) 3.7 o (\/ﬁ - l)(‘/ﬁ 1)
2A) Pemute cucTeMy ypaBHEHUI {X: ~9'=a
x*+y?=25.

3A) Haiiaute cyMMy BCEX HaTypalibHBIX HHMCEIN, KPaTHbIX 8 u He
npepbimaomux 142,
4B) Haiiante nanGombiiee H HAMMEHbLIEE 3HAYCHHS BbIPAKCHUS

3 ik
‘—2 Cos a — 2 s a.

5C) Haiiante naomaas Gpurypsl, KOOPAHHATEL BCEX TOYCK KOTOPOii
yz-lx+1]-1

SABIAIOTCS PELICHUAMH CHCTEMbl HEPABECHCTB { ) N
x*+2x+2y+y <7.






main-144.jpg
Yposenv B

507.

510.

511.

512.

513.

TMocnenosarensbuocts (b)) 3amama  opmynoit  n-ro  uicHa
b, = n(2n + 1). JlokaxuTe, 4TO CyMMY 7 HEPBBIX €€ UICHOB MOKHO

n(n+1)(4n +5)

HaiiTn no gpopmysne S, = 3

Jlokaxkute, 4To 1pH n06oM nEN 3HaueHHe BbIpakeHns 62! + 1
Jenurcs Ha 7.

Hccneayiite, npu KakuX 3HAYCHUAX X ABISCTCS apH(METHUCCKOIT
nporpeccHeit noce0BaTeIbHOCTh:

)X -4 +323+5;  6)x—y2;x/2 +2;3x- /2.

Haiinte cymMmMy BCeX HECOKpaTHMbIX Apobeii x, co 3HaMeHaTeneM 3,
ecan 10 <x, < 20.

06cny)|m|;aro'rcx 16 TKalKUX aBTOMAaTHYCCKHX CTAaHKOB, MPOU3BO-
JHUTEIBHOCTh Kak/J0r0 U3 KOTOPBIX /M MCTPOB TKaHH B 4ac. l'lcpm,lii
CTaHOK BKIJIIOYEH B 8 4acoB, a Ka/blit ciemyromuii — uepes 5 Mu-
ayT. KakoBa BepaboTKa (M) TKAHH 3THMH CTAHKAMH B IepHOJ ¢ 8 10
10 uacos?

CyMMa HepBbIX MATH 4WICHOB apH(METHIECKOil MporpeccHu paBHa 5.
Haiinute ee pasHOCTD, €CIIH €€ MATHI YieH paBeH cymMe Geckoneu-

3 < 1 &
HO yGBIBAIOICH reOMETPHYECKOIi MPOrpeceiit -, =, ... .

B apumernyeckoii nporpeccHu JACBATH UICHOB, NEPBbI paBeH 1,
a ee cymma paBHa 369. B reoMerpHueckoil NporpeccHu Takike ae-
BATH WICHOB, TPHYEM NEPBbIif U MOCIEAHUIT YICHBI ITHX TIPOrpeccHii
conajaioT. Haiiinte 3HaMeHaTe b reOMETPHUYECKOH NPOrpeccHH.

Ypogenn C

514.

515.

516.

JlokaxkuTe, 4TO NpH 11060M #EN 3HAUCHHE BBIPAKEHHS n° — n Jie-
nutes Ha 10.

JlokaxkuTe, 4TO NpPH JHOOBIX HATYPATBHBIX 11, GOMBIIKX 2, BEPHO He-
paBeHCTBO 4" > 3" + 2,

JloKakKuTe, YTO €CIH CTOPOHBI NPAMOYTOIBHOTO TPEYroAbHHKA CO-
CTABJIAIOT apHPMETHUECKYIO IPOIPECCHIO, TO €¢ PA3HOCTh PABHA Pa-
JIHYCY OKPY’KHOCTH, BIHCAHHOMH B 3TOT TPEYTrONbHHUK.
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1037.

1038.

1039.

1040.

1041.

1042.

1043.

1044.

CKoIbKHMH cr1ocoGaMu 13 10 yyalnxcs MOKHO COCTABHTh JIBE KO-
MaH/Ibl 1St Urphl B Gacker6on?

Cxonbkumu criocobamu u3 20 conaaT MOXHO BbIOpaTh 4 Juist BbI-
MOJTHEHHS 3a/1aHusA?

M3 7 GeryHOB HaJ0 COCTABHTH KOMAHIy JUlsl ydacTHs B octadere u3
4 stanos: 500 M, 400 M, 200 M u 100 M. CkonbKHMH CTIOCOOAMH ITO
MOXKHO cenars?

B uemnuonare KXJI (KonTHHEHTaNbHON XOKKEHHOH nurn) yua-
cTBYIOT 12 KoMaH[, 8 M3 KOTOPBIX BBIXOJAT B CIACAYIONIMil dTam
copeHOBaHHii. CKOJILKO €CTh BAPHAHTOB PACIpPe/ICICHHS MEPBBIX
BOCBMH MECT MEX1y HUMH?

B «CnoBape s3bika ITymxunaa» 22000 pazindHbIX CI0OB, H3 KOTO-
peix 6000 OH HCIIONB30BAJ B CBOMX MPOU3BEACHHAX O0JICe OAHOTO
pasa. KakoBa BEpOATHOCTb TOTO, YTO CIy4aiiHO B3ATOE CIOBO M3
9TOTO CJI0Baps MOT HCMOIB30BaJ TONBLKO OJHH pa3?

KakoBa BepOSATHOCTH TOTO, YTO CIy4aiiHO OTKPBITBIH JIHCT mepe-
KHIHOTO KalleHJapsi HEBHCOKOCHOTO roja coorBercTByeT 30 umc-
ny?

ByKBBI cl10Ba «BBLIOOPKA», HAMMCAHHBIC HA KAPTOUKAX, MepeMeria-
nu. KakoBa BEpOATHOCTH TOTO, 4TO, BLIOHPas H MOCHEI0BATEILHO
BBIK/Ia/IbIBas 9TH KAPTOUKH, CHOBA MOJIY4HM 3TO CI0BO?

M3 200 onpomeHHbIX yUanuxcs 0Kasanock, 4ro 106 u3 HUX 3aHH-
MaloTcs cnoproM, 84 — My3bikoii u 30 — My3bIKOil M CIOpTOM, a
OCTajIbHBIC YBICKAIOTCS MAaTeMaTHKON. KakoBa BEpOATHOCTB TOTO,
4TO Cay4aiiHO yKa3aHHBIH yuauuiics U3 HUX yBjEKaeTcs MaTeMa-
THKOH?

Yposenv B

1045.

1046.

Benomunte Bee cBou onenkH 3a COP no anrebpe B Tekyiiem yued-
HOM IOy M HaiiInTe AMCNEPCHIO ITHX JIAHHBIX.
Haiiznte HauGosbiee BO3MOKHOE UHCIIO YICMEHTOB MHOKECTBA, B

KOTOPOM BCE 3ICMEHTHI PAa3HuHbIC, €CIIH YHCIIO EPECTAHOBOK H3
Hux He Goapuie 10 0007
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991. CymecTByeT /M TakoOil yroi @, 4YTO 3HAYCHHE BBHIPAKCHHS
o 2 3
sin @ - cos & paBHO: a) 38 6) 7?
@ 2 \*
992. Haiignte HaMMeHbIICE 3HAYCHHE BbipaskeHus (——— ), rae
- sin @ +cos @
ae [0; 7]A
2
993. HaiifuTe 3HAUCHHUE BHIPAKCHHS:

a)sin(a+ﬂ),ecnnsina=l,sinﬂ=%,%<a<n,—”—<ﬂ<n;

[

6) cos(a + f8) , ecnm cos a = —‘/3 ,cos fi=

994. He ucrnionb3ys TaGuuily 3HaYCHHIT TPUTOHOMETPHYECKHX (YHKIMIT,
BhIUKCINTE: a) sin 165°; 6) cos?12° — sin 42° - sin 18°.

O0<a<m0<p<m

995. Haiignte 3HAYCHUC BBIPAKCHMUS:
a) tg x — ctg x, eciau ctg 2x = a; 6) tg x + ctg x, ecan sin 2x = b.

996. BepHo 11 paBeHCTBO:

a) cos 160° — cos 140° = —sin 10°; B) sin*zsﬂ - sin%"'— =0;

6) cos 160° + cos 80° = —cos 40°; 1) sin 130° + sin 110° = cos 10°?
997. YnpocTuTte BbIpaKeHHE:

a)

cos 6x — sin 6x - ctg3x cos 10x - tg5x — sin 10x
cos 6x +sin6x - tg3x ’ cos 10x - ctgSx +sin 10x
998. Jlokakute, uTo sin’5 + sin®2 + cos 7 - cos 3 = 1.
999. Kakie 3HaUCHHS MOKET IPHHHMATh:

a) tg x, ecnu tgz ﬁ; G)tg%, eciu tgx=—2ﬁ?
Yposens B
1000. Haiiaute Bce 3HaYEHUS X, IPH KOTOPBIX BEPHO HEPABEHCTBO:

a) sin’x — 4cos x + 4 <0; 6) cos’x + Ssinx - 5> 0.

237’

1001. Haiixnte 3HaYCHNE BBIPAKCHHSA: a) sm :6) co

12 .
1002. U3zBecTHO, uTO tg X + ctg x = a. Haiiaute sin®2x.

1003. B npsMOYrojibHblii TPEyrojbHHK BIMCAHA OKPYKHOCTb, MPH-
4eM TOUKA KacaHHs JICJHT OJIMH M3 €ro KaTeToB Ha OTPe3ku 6 cM
1 8 cm. HaiituTe TaHreHChl OCTPBIX YIJIOB 9TOTO TPEYrojibHHKA.
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20. YnpasHeHnusi Ha NOBTOPeHHe pa3je/a
«Iloc1e10BaATEILHOCTI

Yposens A

486. BoimuiuuTe MATh MEPBLIX WICHOB MOCICA0BATEIbHOCTH, 3aAaHHOM

& 10"~ %
hopmyioii ¢, = Tg M HaiiauTe uX cymmy. SIBnsieTcst I HTa 1o-

CJ1e/10BaTeIbHOCTh FEOMETPHYECKOI mporpeccueii?

487. TlocnenoBarenbHOCTh (a,) 3a/1aHa PEKYPPEHTHO: ¢, =3, a, . = 2a, —
Joxkaxkwure, uto @, = 2"+ 1.

488. JlokakuTe, 4TO NpH IOOBIX 7€ N BEPHO PaBEHCTBO

_*’17= n
(2n—1)2n+1)  2n+1°

489. Jlokaxute, 4TO [UIsl THOOBIX HEPABHBIX HHCEN @ M b MOCICI0BATEIb-
HOCTB:
a) (a + b)*; a* + b*; (a — b)* aBnsercs apudMeTHUECKOIl Mporpeccueii;
6) (a + b)* a* — b*; (a — b)* sBasieTcss reOMETPHUECKOIT TPOrpeccueii.
490. Yribl HEKOTOPOTO TPEYroibHIUKa 00Pa3yloT apHYMETHUCCKYIO MPO-
rpeccuio. JIoKakuTe, 4TO OJMH U3 HUX paBeH 60°.

491. JInuHbl  CTOPOH TPEYroNbHHKA ABJIAIOTCS [MOCHEI0BATEILHBIMHI
uIeHAMH apH(METHYECKOil MPOrpeccHH, pasHOCTh KOTOPOil paBHA
2 cM. Haiiante nepumerp 9TOro TpeyroibHUKA, €CIIH H3BECTHO, YTO
€ro MI0IIab PaBHa 8 CM%, a yroJ Mek/ay HauGOJIbIICH U HAUMEHb-
wmieii cropoHamu pasen 30°.

492. B apudmernyeckoii nmporpeccun mects wieHoB. CyMMa 4JICHOB
4ETHBIMH HOMEPaMH PaBHa 15, a CyMMa 4/ICHOB C HEYETHBIMH HOME-
pamu paBHa 27. Haiiute nathlii uieH 9Toii nporpeccuu.

493. B apudmernueckoii nporpeccun a, + a,, + a, + a,, = 10. Haiigure S,

0
494, JIsenaauathiii uieH apudmerHueckoil nporpeccuu pasen —7.
HaiiauTe cymMMy nepBbiX ABaJIATH TPEX €€ UYJICHOB.
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1012.

1013.

1014.

1015.

1019.

1020.

Jlna nuHeiinoii gyukuun y = 8x — 2 3anumuTe Kakyo-1mbo GpyHk-
umio, rpadHuK KOTOpOii: a) mapasieneH rpaduky 7Toil QyHKIHH;
6) nepecekaeT rpaduk 3Toil (hyHKIHH.

3ajaiiTe ypaBHCHHEM MPAMYIO, €CIIH e¢ TpaduK COCTAaBISET C Mo
JIOXKUTENBHBIM HanpasjaeHueM ocu Ox yron 135° u npoxoaut uepes
TOUKY (4; —2).

T'papux nuneiiHoi (yHKUHM TPOXOAUT uepe3 Touku A(-2; 3)
u B(4; -3). Haiizute Bce 3HaueHHs b, NPH KOTOPBIX TOYKA
C(4b; 4 — b) npunannexut 3ToMy rpaduxy.

Cpean dynkumii y =4x + 5, y=x%, y=x', y = A%,y =-8x+2,

= —ﬂ yKaHTe: a) Bo3pacTaiomue; 6) yobiBatouue Ha Beeii 06-
JIaCTH ONpEJICICHHUS.

. Bepmnna kakoil M3 yka3aHHbIX mapabo MpHHALICKHT ocH abc-

uucc: a) y=x*—3;6)y=x'-3x8) y=(x-3)5 ) y=(x-3)"+1?

1017. Haiiaute KOOPAMHATBI BEPUIMHbBI Mapa-
60JIbl M MHOJKCCTBO 3HAueHHil (YyHKUHH:
a)y=x*—4x+8;6)y=-x*+6x+7.

1018. Haiiante KOOpAMHATHI BEPLIMHBI napabo-

12 3 x 71b1, (hparMeHT KOTOpOil H306pakeH Ha pu-

cyHke 82.
Pucynox 82

Haiinute obnacts onpenenenus GyHkium:
a)y=4/1—x; B).V=\/3;?

7.,
=16’

6)_)’ =

12°
Vkaxute 061acTh ONpeeeHns, MHOKECTBO 3HAUCHHUIH H ITOCTPOii-
Te rpaduk GyHKIHH, 3a1aHHOIT GOpMYITOii:

a)y=2x-1; B)y=y/x+4;
Gy==2. py=s_2:+3

7_X
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Yposenv B
478. Haiinute cymmy GeckoHeuHO yObIBAIONICH reOMETpHYECKOH Mpo-
rpeccHH:
a)v2,2-2,3/2 -4,...; 6)3,2/3-3,7/3-12,....
0.2(5) 0.2(27)
012(1)°® "0(e3)
480. Haiinute Bce KOPHH ypaBHEHH, B JICBOI 4aCTH KOTOPOTO 3amicaHa
cymma 6ecKOHeuHO yObIBaloLIei reOMETPUUCCKOIH MPOrPpeccHH:

2.
3

479. 3anumuTe B BHe 00BIKHOBEHHOIT 1podHu: a)

a)x+xX+x5+ .= 6)x+x3+“‘=3.5~;‘

481. Haiinute cymmy Geckoneuno yObiBalouieii reoMeTpuueckoil mpo-

TPECCHH, B KOTOPOIi:
a)b,—b,=36,b,—b,=18; 6)b,—b,=17,b,—b,=2.

Yposens C

482. TlpeactasbTe B BHJE CyMMbI Kakoii-mn6o Geckoneuno ybbipaomeii
TeOMETPHYECKOI IporpeccHu uucso: a) 5; 6) 3.5.

483. Cymma GeckoHeuHO yObiBatolIeii reOMETPHYECKOi NPOrpeccHH paB-
Ha 4, a cymma kyOoB ee uineHoB paBHa 192. Haiiaute 3sHameHaTens
9TOIl IIPOTPEcCHH.

484. Kakoe HaMMCHbIICE KOIMYECTBO 1 MEPBBIX WICHOB OECKOHEYHO
yObIBato1Ieii reoMeTpHUecKoii mporpeccun 8; 5; ... Hag0 0TOPOCHTD,
4TO0BI CyMMa OCTA/IbHBIX €€ WieHOB Obla MeHbie 107

485. Jlana GeckoHeuHo yGbiBaiolias reomeTpuueckas nporpeccus (c,),

cymma koTopoii pasna 8. [Ipuuem ¢, = L gy @uctugy ot
: "4 Casr tCarat .

3 1
Haiiaute HOMEp 4JICHA NPOrpecCcHM, paBHOro ‘4‘
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1004. JTokaxkure, 4TO COS’X = %cos x+ %cos 3x.

Yposens C
1005. Tanrenc yria Mesx 1y GoblIeii 1HaroHanbio pomMda i ero CTOPOHOH
paBeH 2 — V/3 . Haiimmre yrisi pomba.

1006. He ncrnionp3ys Tabiuily 3HaYCHHIT TPHIOHOMETPHUECKHX (yHKIHIT,
BBIYMCIHTE: @) Sin® T 4 cost T 6) sin® 3 4 coss3E,
8 8 8 8
1007. Jdokaxwure, uto: a) tg 2x > 2tg x, ecnn 0 < x < —f—;‘-; 6) ctg% >1+

+etgx,ecmn 0 <x <.

DyHKuUH

Yposens A

1008. 3anumuTe GopMyITy, BBIPAXKAIOILYIO TO, 4TO:
a) sumna C OKPYKHOCTH siBseTCs (yHKIUMEH, 3aBHCAIICH OT -
HBI ee paanyca R;
6) nomaas S Kpyra — yHKIHs JUTHHBI €10 pajguyca;
B) IUIONIA/b NPABH/ILHOTO MHOTOYTOJIBHHKA CO CTOPOHOIT, paBHOH
1, sasercs QpyHKIMEH, 3aBUCALICH OT YHCIIa 1 €ro CTOPOH.

1009. Ssnsercs au rpadukoM QyHKIMH JTHHAS, H300paXKeHHAs HA PUCYH-
ke 81, a, 6? OTBeT 0OBIACHUTE.

a) y

{

1010. I'paduk kakoro u3 ypaBHeHmii x + y =0,y + 4 =0,x + 4 =0,
v —x =4 — 970 npsAMas, napamuienbHas ocu Oy? SBnsercs nu dTa
3aBHCHMOCTH QyHKIHEH?

I

Pucynok 81

1011. T'padux kakoii n3 pyukumii y = —7x + 2, y = 5x - 3, y = 5 obpasyer
C MOJIOXKHTEIBHBIM HaMpaBieHueM ocH Ox ocTpslif yron?
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84. CxopocThb TEmI0X0/a 10 TEUEHHIO pekH paBHa 38,5 KM/4, a NpOTHB
TedeHus — 32,5 km/u. Haiiure CKOPOCTh TEUCHHS PEKH H COOCTBEH-
HYIO CKOPOCTh TEMJI0X0/1a.

85. a) Ilnowaas OpsMOYroibHOro TpeyroabHuka pasna 60 cm?, a pas-
HOCTb JIUIHH €ro KaTeToB pasHa 7 cm. Haiignrte nepumetp sToro tpe-
yronbHuka. 6) Haiinure nepumerp npaMoyroibHOTO TpeyrojibHHKa,
FHIOTEHy3a KOTOporo pasHa 13 M, a miomans 30 cm?.

86. SIBaAI0OTCA JIM PAaBHOCHIIBHBIMH CHCTEMbI yPaBHCHMIL:

—2y= 3xy =2y%, 2+ yi=5, -
a) 3x—2y=10, H{ x}: y 8) {x y i {(x y)
4 +3y=9 (4’ +3y=9; xy=2

xy=2;

6){x2+_v"=10, H{(x+y)z=16. r){Sxy=4x—l, - {5xy=4x—l,

xy=3 =3 2x—y=3 (y—2x)'=97

87. cnonb3ys crnocod MoACTaHOBKH, HAiANTEe BCE mapsl (m: n) 4muce,
ABJIAIOUINECS PEIICHUAMH CHCTEMbI YPaBHCHHiL:
{m +n=-50, 5 {nf+mn+n" 13,
mn=96:; m+n=4;
6) {mz—n:=5. ) {3m—n=0.
mn=6; m +nt+2n=9.
x+y=8,
88. JlokakuTe, uTO €CIHH BBINONHAIOTCA YCIOBHSA s TO
x5+ y5=3368. X+y =34,

89. CKOIbKO MHJUIHOHOB (X) TEKTapOB COCTABISIOT JICCHBIC PECYpChI
Ka3saxcrana, 1 Kakoe MeCTO (y) MO HHM OH 3aHHMAeT CPeIH CTpaH
MHpa, €CIIH Napa Yucel (X; y) ABAACTCS PELICHHEM CHCTEMbI ypaBHe-
_— {3x—y+8=0.

X' =y =100?

90. Haiijnte aBa HaTypaJbHBIX YHC/IA, OTHOUICHHE KOTOPBIX PaBHO 3, a
OTHOLICHHE CYMMBI HX KBAJIPATOB K X CyMMe PaBHO 5 (1peBHerpeuc-

ckas 3agaqa J{nodanra).
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I/ITEK, PCLICHHAMH COBOKYIHOCTH 3THX CHCTEM ypanHeHﬂﬁ ABIAKTCA
naps uncen (3; 1), (-3; 1), (V51 /5 ). (+V/5:-V/5).
Orser (-/5;-/5), (-3;-1), 3 1), (v/5; /5).

BOIIPOCBI:

1. Kakue cucTeMbl IBYX YPaBHCHHMIT ¢ ABYMS NEPEMEHHBIMH CUHTAIOTCS He-
uneiipIMu?

2. Kak MOXKHO peunTs T06y1o CHCTeMY JIByX YPAaBHEHHIi C IBYMS MepeMeH-
HBIMH, B KOTOPOIi 0IHO ypaBHEHHE — IMHEIiHOE, @ IpYroe — BTOpoii crenenn?

YIPAKHEHMUSL.

Yposenv A

79. slBnsiercs 1M pelICHHEM CHCTEMbl ypaBHCHHIl
cen: a) (2;2); 6) (3; 1)?

80. Pemrnre cnocoGoM MOCTAaHOBKH CHCTEMY YPaBHEHHMIL:

+y= —3x=
a) {x’ y ) 2, 5) {y’ 3x7 0,
x=y =100; x*+y =40;
+y=-5, +y=0,
6) {x’ y H {23( y=0
x-—y =5 xy=2.
81. Pemnte cHcTEMY ypaBHEHHIT, HCNIOJIB3Ys COCOD CIIOKCHHSA:
g 14 y=199,
4) {x y =8, 6) {x’ y‘
X+ y =10; x' =y =21

82. a) Cymma aByx umcen pasna 38, a % BGosbLIero YHCIa COCTABISACT

5 % 3
 Menbuiero. Haiingure oti uncna. 6) Mcenenyiite, cymecTByior iu

JIBa 4HCIIA, PA3HOCTh KOTOPBIX PaBHa 7, a MPOM3BE/ICHHE PABHO 8.
83. Pemnre rpaduuecky CHCTEMY YpaBHEHHIL:

B){x+y=3, B){y=(x—l)"+2,

X +y'=9; xy=2;

6){y—x=l. r){x:+y"=25.
y=—(x—1F+4; xy=12:
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97. V 6para 610 X rpymw, a y cectpbl — 3 s6n0k. Beero y Hux Gbio
11 stux ¢pykros. Ecan 6b1 y Gpata Gbu10 p rpymr, a y cecTpsl — x°
A0J10K, TO BCEro THX (pykToB y HUX Ob10 Ob 7. CKOMBKO OBLIO
rpym y 6para u cKoIbKoO 070K y cecTpbi?

Vposeun C

98. PemnTe CHCTEMY CHMMETPHYCCKHX YPaBHEHHIi:
a){x+xy+y=5. 6){x+xy+y=4,

Xtxy+y=1; Ftxyt+y =8

99. Pemnte cHCTEMY ypaBHEHHIL:

a) {(x+5,v)(x—,v)=7. 6) {.ry(x+y)=48.

(x+5y)(x+y)=21; xlx=y)=16.

. [ —axy—6y'=0,

100. Kak MOXKHO PpEIIHTh CHCTEMY YPaBHCHHIl { Y=oy -
x*—5xy+2y =—4,
B KOTOPOH OIHO M3 YpaBHECHHil OJHOPOJHOE, TO €CTh €ro JeBas
4acTh — MHOTOUJICH, BCE YJICHbI KOTOPOrO HMCIOT OJMHAKOBbIE CTe-

MeHH, a npasas yacTs — 0?7
101. Pemrnre cicTeMy ypaBHEHHIL:
2 gy Ayt . e
a) {x’ 5){%1 4y" =0, 6) {x< 2y +3xy=0,
x =Ty =4 x* =5y =—4.
102. Pemrure rpaduuecKu CHCTEMY ypaBHEHHIL:

_|6
a) x+2 y“|?|‘

x‘+8—xy;2y+4x:+8x_4
Ll T S
y—w=2

y=[x=1].
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Yposenv B

91. Pemmnte cnocoGoM CIOKEHHS CHCTEMY yPaBHEHMIi:

3,11 iy
a)lx »y 6 B) )Y

1.4 5 X1

x y 6" » 2%y =13;
6) X+ =82, H {3x1+21y—yl=4.

xy=-9; X =2xy—3y'=—4.

92. Peunte CHCTEMY YPaBHEHHI, HCIIOJb3Ys BBEICHHE HOBBIX [IEPEMEHHBIX !

xy—-%=¢, 3.2y 2 =
a) y 6)Jx vy B){(X"’y) —6(x+y)+5=0,

3xy+2£=28: 2o dinig (x=yy-2(x—y)-3=0.
y X oy

93. Pemnte rpaduueckn CHCTEMY YpaBHCHHIT:

a) y—xt=12, 6){xz+2x+_\’=—l, B){xy=2,
xy =3 x+y+5=0; y=—04x"+24.
94. Haiiaute Bce mapsl (x; y) Ynces, ABASIOMIHECS PEUICHUSIMH CHCTEMBbI
YPaBHCHHIA:
+y= ¥ g
a) Yy 2:1' rae aER; B) {x_ Y 0"
xy=-3a’, X—xyty =3;
+y= 2 3
6) x‘ L | Tae a€R; r) {_v 5 (2c+1,
D 4+ y —3xy=1.

95. CyuiecTBYIOT JIH IBa Pa3IHUHBIX YHCIIA, CyMMa, IPOH3BE/ICHHE H pa3-
HOCTh KBa/IPATOB KOTOPBIX PaBHbI?

96. [IpoBeanTe MCCICAOBAHME W HAlAMTE BCE Mapbl LEIBIX UHCE]
(m; n), ABAAIOUMECS PCLICHUAMHU CHCTEMbl YPABHCHHIL:

2 VRN e,
a){m mn+n =13, 6){”’ n=3, B){m+n 37,

m=mn+n*=T; m+n*=3; m +n=1.
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_ 60

="
# 60+x~%*3=60;x1—3x~180=0;x|_:=

(x=3)(E2+1) = 60;

3+,/9+4-180 _3+27

3 5 N 15, x, = —12 (x, He YIOBIETBOPSET YCIO-

Buio 3aaun). Toraa 1 = %) =4 (uaca).

OteeT. 151;4 4.

3 ajgava 2 l'lpﬂ JICJICHUH JIBY3HAYHOI'O YHCJIa HAa NIPOU3BEJICHHE €ro
undp B yacTHOM nojyuaercs 1, a B ocratke 16. DTO 3Ke UHCIIO NOMYUHTCS,
eC/IH K KBaJpaTy Pa3sHOCTH ero uudp npnbauth HX npousseacuue. Yro
9T0 3a uncno?

Pewmenue. [epsviii cnocod. O6GO3HAUMM HEH3BECTHOE HHCIO
ab =10a + b, rae a — undpa ero aecaTkos, b — undpa exunnu. U3 nep-
Boro yciosus 3agaun umeem 10a + b = ab + 16, a n3 Broporo: 10a + b =
= (a — b)* + ab. Pewnm cucteMy ypaBHEHHii: {l()a b=k 16,

10a+b=(a—b) +ab;
orciona (a — b)* + ab =ab + 16, (a— b)* = 16,
a-b=-4uma-b=4 Torna
a=b-4uma=b+4. CieqoBarensHo,
10(b—4)+b=(b—4)b+ 16 umm 10(b +4) + b= (b +4)b + 16;
b*—15b + 56 =0 unn b*—7b — 24 = 0;

15+4/225—224 15+1 7+/49+96 _ 7+4/145
b= ‘/2 == wmb, = 2 = 5 =

HE Y/IOBJICTBOPAET YCIOBHIO 3a1auM, Tak kak bEN. IMonyumnu b, = 7,

b,=8,tornaa, =3,a,=4.
Otser. 37 nn 48.
Bmopoii cnocot. Tlycts ab — uckomoe uucio. [1o ycioBHio 3aaaun
{10a+ b=ab+16,
10a+b=(a—b) +ab.
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IV. TPUT'OHON

U

B pes;

3nams

* MOHATHA FPAAYCHOM 1 paanaHHOl Mep
YIIIOB H AYT;

* OnpeJIeNeHnA: CHHYCA, KOCHHYCA, TaH-
TEHCA M KOTAHICHCA NPOH3BOILHOTO yI-
na;

* TPHFOHOMETPHUCCKHE (DYHKUHH H X
cBojicTsa;

* hOpMyJIBI, BEIPAKAIOLIIE COOTHOLIE-
HHS  MEKIY — TPHIOHOMETPHUYCCKHMH
yHKUHAME YII0B.

ETPUSA

bTaTe H3y4YeHHs pa3je/ia Ha10

ymemn
* HaXOJHTh 3HAYCHHA TPHIOHOMETpHYE-
CKHX (DYHKUMIi YIJIOB, BBIDAKCHHEIX B
TpajycHOil u pajnanHoii Mepax;
* IPUMCHATH CBOICTBA TPHTOHOMETPH-
B TOKECTBEHHBIX
npeobpa3oBaHHAX BhIPAKEHHIT N pelie-

HUM 3a7a4.

deckux  yHKunii

I
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s 2 7o 2
61 u ucnonb3yiite Teopemy Buera (yurute, uto xi + x3 = (x, + x,)7 —

-1+ 17 .
%

—2x.x,). 48. a) 0; £7; 6) £5; B) -3; -2; 1) -5. 49. a) 1;6) 1; 2;
8) —1; 7: 1) £7.5. 50. B 5 pa3. O603HaubTe OTPE3KH IIyTH B TOPY X M, C IO-

" b
PEI Y M H HaHAUTE OTHOLIEHHE ~ - JL7151 9TOTO BBIPA3UTE CKOPOCTH BEIOCH-

MEMCTa HA COOTBETCTBYIONINX Y4aCTKaX 4epes X H ¥ M COCTABbTE ypaBHE-
HHE, Y4HTHIBAdA, 4TO OOpaTHbIl MyTh OH mpeogonen 3a 16 MHHYT.

51. a) (-o0; -2JU[-1; +w); 6) (15 3); B) (-1; 0)U(0; 3); 1) [-%22)-
52. a) [-4; -2); 6) (0; 4): B) (~1; 0]. 53. 6), n). 54. (I; 1), (%;o)A
55. Hanpumep, a) (3;-2); 6) (18:4):8) (5 ‘/g; Zf —3.2). 56. Hanpumep,
a) (2; 6); B) (-2;-2); 1) (25 -3); €) (;— ;A) 57. a) Her Takux 3HavueHuii x;

6) -3 num 14. 58. y* —x* = 2, riie y AM — JUIHHA THIOTEHY3bI, X M — JUTHHA
Kateta; a) u 6) — Moryt. 59. 27. CocTaBbTe ypaBHEHHE C ABYMs [IEPeMEH-
HBIMH, 3aIHCaB ABY3HAYHOE YKHCII0, Hanpumep, B Buae 10a + b, raean b —
ero undper. 60. 16 M. 61. IpadukamMu JaHHBIX ypaBHEHHIl ABIAIOTCA:

a) mapabona y = —x* + 5; 6) runepbona y = %; B) NpAmas y = -lr + 5’

r) OKpykKHOCTb ¢ HeHTpoM B Touke (0; 0) m paamycom 5 eauHHMIL
62. Hanpuwmep, a) (1; 1); 6) (3; 2); B) (3; 3). 63. a) (\» - x) 6) (x; —x);

B) (4; y), YER wm (x; 5), xER; 1) (-3: ¥), ¥ 2 0 wm (x; 1), xER.
64. Cymectsyer, 37. ITo ycioBHIO 3a/1aui COCTABLTE YPABHEHHE C JABYMS
nepemennsiMu 10a + b = 3(a + b) + 7, rae a u b — undpsl ABy3HaYHOrO
umcia. Jlanee BbIpasHTe mepeMeHHyio b uepe3 a. 65.a) n = 1, m = 2;

6)n=3,m=2umn=1,m= 6. Beipazute m uepe3s n u NpeJACTaBbTE MO-

3n+2+5_
3n+2

. 66. Cymectsyer: a) 22;

nyqe}mylo Jpobb B BHJIE CyMMbI HEJIOro Yucia 1 Apodu: a) m =

_ —1+5 _ 5
’1+3 ¥ Om= 21—1 1% 21

6) 88. [To yc/10BHIO 33/1a4H COCTABLTE YPABHEHHE C IBYMS 1EPEMEHHBIMH,
BBIPA3UTE OJIHY MEPEMEHHYIO HYepe3 APYTYI0; NOJIyueHHYIo Apobb npea-
CTaBbTE B BHJIC CYMMBI 11€JI0T0 uicaa u apodu. 67. 13 u 6 mwmn 67 u 66.






main-34.jpg
3. PelieHne TeKCTOBBIX 32124 € HCNOJIb30BAHHEM
CHCTEM HeJIMHeHHbIX ypasnenm‘fl € IByM#l NlepeMeHHbIMH

Vuebuble 10CTHAREHHS 10 H3YUEHHIO TEMbI:

* COCTaBIATH M0 YCIOBHIO 33/1a4H €€ MATEMaTHYECKYI0 MOJAC/IbL — CHCTEMY
HEJIMHEIHBIX YPaBHEHHIT C IBYMS NIEPEMEHHBIMH;

* YMETh HAXOAHTh PELICHHSA COCTABICHHOIT 110 YCIOBHIO 33/1a4H CHCTEMbI HE-
JTMHEIHBIX ypaBHEHH C IBYMA NEPeMEHHBIMH M YCTaHABIMBATL HX COOTBET-
CTBHE YyCIIOBHIO 3a1a4M.

HaﬂOMHHM, 4TO peuieHne TEKCTOBOM 3a7lauM C TPUMCHCHHUEM CHCTEM
YpaBHEHHI1 OCYLIECTBAACTCS TaK:

l) YCTaHaBJIHBACM, O KAKHX 00BEKTaxX WM BETHYHHAX HJICT peyb B 3a-
Jave, KaKHE H3 HUX J1aHbl H KAKHE HECH3BCCTHBI, JIBC H3 KOTOPBIX 0603Ha-
yaeMm, HanpuMep, X U y;

2) HCTOAB3Ys YCIOBHE 3a71a4i H 3aBUCHMOCTH MEK/Y HU3BECCTHBIMH H
HEHU3BCCTHBIMH BEJIMUYMHAMHM, COCTABIISICM anrpoanqecxylo MoOJeb 3aaa-
YH — CHCTEMY JIBYX YPaBHEHHI ¢ ABYMS NEPEMCHHBIMH;

3) pelaeM MOJYHYECHHYIO CHCTEMY yPaBHEHHIL;

4) HaXOJIUM €€ peuICHHs, COOTBETCTBYIOUIHE YCIOBHIO 3a/1a4H, H 3a-
THCHIBAEM OTBET.

3aagaua 1. JIBym OpurazaM GbUIO MOPYYCHO MPHHATH HA 3EPHOX-
panusuiie 1o 60 Toun nuienuus. [epsas Gpurajga npuHUMaNa B 4ac Ha
3 TOHHBI MIIEHULbI GOJIbIIE, YeM BTOPAsi, U MO3TOMY BBINOIHHIIA 3a/laHHe
Ha 1 yac panbuie. CKOJIBKO TOHH MIICHHIBI TPHHHMAA B Yac neppas O6pu-
rajia, ¥ 3a CKOJIbKO 4aCOB OHA BBINOJIHMIA 3a1aHie?

Pemewuue. Ilycrs neppas Gpuraja npHHUMAna B 4ac X TOHH Iuie-
HHUIBI, a BpeMs#, 3a KOTOPOE OHA BBHINOJNHHIA 3aJaHHE, PABHO [ da-
cos. Toraa Bropas Opurajaa npuHMMana B yac (X — 3) TOHH INIICHH-
upl ¥ paGortana (1 + 1) wacos. ITo yci0BHIO 3akauM COCTAaBHM CHCTe-

xt =60,
(x=3)(¢+1)=60.

My ypaBHEHHi { Pemiaem 9Ty cHCTEMY ypaBHEHHii:
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Mu GbIIH chOPMYITHPOBAHbBI IPABHIIA HAXOXKACHUS
CYMMBI 71 TIEPBBIX H/ICHOB apH(METHUECKOIl mpo-
rpeccun (JAnodaHToM) H CyMMBI HECKOJIBKHX 1JIC-
HOB reomerpuueckoii mporpeccun (Epkmnaom).
Apxumea nokasai, Kak MOXKHO HaXOIHTh CyMMy
GeckoHeuHO yObIBalOLIEii reOMETPHYECKOH Mpo-

1 1 1
+ =+ =+ + =5+
rpeccun 1 1 L Tt E

BKJIaJl B Pa3BHTHE TCOPHH IOCIEI0BATENIbHOCTEIH

. Bonbmoit

BHCCITH TAKKE MHMICKHE MATEMATHKH.
B Espore nocienoBaTe/ibHOCTH CTajlH IIHPO-
KO TIPUMEHAThCS nocie ony6nnkosanus B XIII Beke HTaTbSHCKMM MaTe-

Dubonauyu

matiukom Gubonauun (1170-1250) counuenns «Kuura o6 adake». B Hem
OH CHCTEMATH3MPOBAI H H3I0KIII MaTepHaJibl 1o apumernke u anredpe,
H3BECTHBIC TPEKaM, HHAMIILAM K apabaM, KOTOphIC BIOCICACTBHH JajiH
GoJIbLIOI CKAYOK B pa3BUTHH MaTeMaTHKn B EBpore.

Paccyskienns, NpUBOJAIINE K METOJY MaTeMaTHUECKOH HMHIYKLMH,
TAKKe MPUMEHAIHCh YUCHBIMH B JPEBHOCTH. B OTKPBITHH 3TOro MeTo-
Jla 3HAYMTENILHYIO POJb Chirpann (paniysckue matematuku P. Jlekapt
(1596-1650) u b. ITackans (1623-1662).

Haiinure B Unrepuere:

1) undpopmannio o unciax Pubonayum, «3amauy o KpoJIHKax» H ee pe-
IIeHHE;

2) ApEeBHEETHNETCKYI0 M JAPCBHCBABHIOHCKYIO 3a/1auH, pellaeMble
C HUCIOJIb30BAHHEM aqu)MCTM‘{CCKOﬁ i FCOMCTpH‘ICCKOﬁ nporpeccHu.
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OTBETHBI U YKA3AHUS K YIIPA’KHEHUSIM

1.6), B). 2.2)40.8: 6) 7: 8) 9; 1) 143.3.6) -3,/2 <-2,/3:8)0,6,/0.4 >
> O‘SMA 4.8) Zm; T) ZMA 5. a), 6) — He npoxoxut. 6. a) IMepe-
cekaer; 60) ver. 7. a) (0,81; 0,9); 6) (0,64: 0.8). 8. a), 6), 1), ). 9. a) 0; 2.,5;
6) 0; 25; B) +0,7; r) £10. 10. SBnsercs. 11. a) 8; -3: 6) 6; 7; B) —2; 1) 3.
12.6) x, +x,=-12,x, - x,=7;B) x, +x,= -1, x, " x,=-2.13. -5, b= 12,
X+ 12x+35=(x+7)(x+5).14.6) 21 1;8)0.15.2) 151 16;6) Su 9.
16. a) 320 m; 6) 12 cm, 16 oM, 20 cm. 17. a) 8 cm; 6) 10 cm. 18. B).
19. a) (2; 4); 6) (3; 16). 20. a) 1; 6) 1. 21. a). 22. a) [-8; 8]; 6) (—=0; —4]U

U[4; +). 23. 2) 21 6) (~eo; %)u(%;m)A 24. a) (<003 —3]U[3; +w);

6) (—Zﬁ; 2\/2_); B) (—o0; 2)U(2; +w0); 1) Her pemwenuii. 25. a) [1; 3];
6) (-3 DU(3; +o0). 26. a) (-1; 4); 6) (—o0; —3]U[2; +o0); B) (005 —3)U
U(-3; +x); 1) {2}. 27. a) [-5; 5]; 6) 3. 28. a), 6) — He ABHAIOTCA.

2. (z/§+/§)> (zﬁ-\@) 30. (/29 — J/17)> (/34 - J21).

31.a)1;6)%;3)32;r)5.32.a) “‘” 6)\” £21) 33,92, 6) 15

B) £5; 1) 5; 1) £1; £3; e) -0,5; 1,5. 34. Hcnons3yiite Teopemy Buera.

35.2) [-3; +no) 6) (-0 4]; B) [5; +); ) (~0; ~2]. 36. a) (~,—1%)

6) (—~; -3 ). 37. 95 km; = 40 k. 38. Hesepro. 39. a) y = —x* — 4x — 5;

6)y= —x‘ 3x+2— 40. 9 cm. CocraBbTe ypaBHEHHE, HCIO/Ib3Ys CBOli-

CTBO MPAMOYTOJIBHOIO TPEYroJbHHKA: KATET €CTh CPEAHEe MPOMOPIHO-
HAJIbHOE ME3KIY THIIOTEHY30ii i ero npoeKuueii Ha runoTenysy. 41. 6 oM,
8 cM. OGo3HaubTe pagMyc BINHCAHHON OKPYKHOCTH X CM M COCTaBbTE
YPaBHCHHE, HCIIOJIb3Ys CBOICTBO KACATEIBHBIX K OKPY/KHOCTH, IPOBE/ICH-

HBIX M3 0/1HO#T ToukH, u Teopemy ITudparopa. 42. 3 u u 6 u. 43. a) [,;_ %],
6) (% +°°)< 44.2) (1;1); 6) (4; 2). 45. 4. U36aBbTeCh OT HPPALHOHATLHOC

TH B 3HaMeHarene Kauaoil apobu. 46. a) 2; 6) 2‘/7; B) 33; r) 253.
TpescTaBbTe NOAKOPEHHOE BHIPAKEHHE B BU/AE KBAAPATa CyMMBbI HIIH Pa3-
HOCTH ABYX unces. 47. 4,4, 3anuIunuTe yKa3aHHOE BHIPAKECHHE B BHIC JPO-
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104.

105.

106.

107.

108.

109.

K 3HaMeHaTesi0 npubaBuTh 6, a kK uncauTenio 1, To apobk ymeHb-

LWIHTCA HA % Haiizure 51y Apo0h.

a) JlnaroHanb NMpAMOYToJbHHKA paBHa 17 €M, a ero mepuMerp —
46 cm. HaiiauTe CTOpOHBI 9TOr0 NpAMOyroiabHuKa. 6) YeTbipexyrons-
HHK, JHATOHAJIH KOTOPOTO NEPICHINKYIAPHBI, HMCCT MIOA/b, PaB-
Hylo 36 cM’. HaiiinTe JUIHHBI €ro uarosaeii, eciu X OTHOUICHHE

ABHO L
p 9"

a) Paccrostaue 300 kM maccakHPCKMil MOe31 MPOXoAuT Ha | 4 Obl-
cTpee ToBapHOro. Haiiinte CKOPOCTh KaXI0TO U3 MOE3/I0B, €CIH 3a
1,5 4 maccakupckuii moe3a MpoxoauT Ha 22,5 kM Gosbiue, 4eM TO-
BapHbiii. 6) M3 roposos A u B HaBcTpeuy Apyr Apyry OAHOBPEMEH-
HO BBIILIN NACCAXKMPCKHI H TOBapHBIit noesza. J{Burascek 6e3 ocra-
HOBOK C TOCTOSHHOI CKOPOCTbIO, MACCAKUPCKUIT M0€3/1 NPHOLIT B
nyHKT B uepes 4 4, a ToBapHbIii — B myHKT A uepe3 6 4. Haiiante
CKOPOCTb KajkJ0T0 110€3/1a, €Cili uepes 2 4 1ocsjie Toro, Kak noesja
BCTPETHIIHCH, PACCTOSHUE MEK/LY HUMH COCTaBHI0 320 kM.

Ha npeojionenne 15 kM no Tedenuio u 18 kM npoTHB TEUEHUS myTe-
LICCTBEHHUK Ha KaTepe 3aTpaTiia 1 u 45 mun. Haiiante ckopocTs ka-
Tepa M CKOPOCTh TEUEHUS PEKH, €CiH 3a 15 MUH KaTep MOKET Nnpoii-
TH 110 TEYCHHIO 5 KM.

Oren ¢ CHIHOM MOTYT BBIMOJHATE paboty 3a 1,2 u. Eciiu ChbiH Bbi-
HOJIHHT MOJI0OBUHY PaboThl, @ OTEIl 3aKOHYHMT ¢e, TO mnoTpedyercs
2,5 4. 3a CKOJILKO 4aCOB MOKET BBITIOJIHUTB 3Ty paboTy Kaxablii H3
HHX, paboTas 0TAeabHO?

a) Mcenenyiite, cyuiecTByeT Jin ABY3HaYHOE YHCIIO0, PAa3HOCTh HBP
KOTOpPOro paBHa 2, a cymMMa MX KBaapaToB — 52. 6) Eciu k aBy3Hau-
HOMY 4HCIy NpUOaBHTh yABOCHHYIO CyMMY €ro lH(p, TO MonyunTcs
96. Ectit e 9T0 YHCJI0 YMHOKHTB HAa CyMMY €ro udp, TO MoIy4nT-
ca 952. Haitaure 970 umucio.

HaiifnTe 06bIKHOBEHHYIO 1POOb, €CIIH H3BECTHO, YTO PA3HOCTH KBAJI-

PaTOB ee 3HAMEHATE/s W YHCIUTE/s PaBHA 55 M MOC/e yBeTHYCHHS

ce uncanTens B 2 pasa, a 3HameHarens B 1,5 pasa apo6b yBennuurcs
1

Hﬂx.
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OjnHa ¥ Ta %Ke TOYKa B OKPYKHOCTH MOKET ObITh MI0Iy4YeHa IIPH COBEp-
LWICHHX MOBOpOTa Ha yron ff = a + 360° - n, rae 0° < a < 360°, neZ. [pn
npubaBICHUH K YIITy ¢ IIEIOT0 Ynciia 000POTOB TOIy4aeTes yroi Toif xke
4eTBepTH, uTO M ¢.. Hanpuwmep, yron B —400° aBiseTcs yrioM 4eTBepToil
4eTBepTH, Tak Kak —400° = —40° + (-360°), yrox B 870° sBasieTcst yriom
BTOPOIi 4eTBepTH, Tak Kak 870° = 150° + 360° - 2 (pucyHok 48).

a) ¥ 6) ¥y
B
4000[() A ﬁ A
‘ e )
B
Pucynox 48

Takum 06pa3oM, yron moBopoTa — 3T0 He reoMerpuueckas Qurypa,
a yrioBasi BeIHUYHHA, KOTOPAs MOXKET NPUHHMATH PA3IHUHbIC, KaK MOJI0-
JKMTENIBHBIC, TAK H OTPULIATEIIbHBIC, 3HAUCHHS,

T'panycnas mepa yrma a€[0°; 360°], kak u nyru 4B, usmepsercs Be-
JMuMHOI HeHTpanbHoro yria AOB. BeejeM euie 01Hy eHHHILY H3MEpe-
HHS YT W yTIIOB — PajiHaH.

»
Yriom B 1 pagnan Ha3pIBAOT HeH-
TPAAbHBI  Yyroj, ONHPAKIIHICH HA
AYTY, JUIMHA KOTOPOii paBHA paamycy
OKpyxHOCTH (pucyHok 49). Bennunna
yriia, BBIDOKEHHAs B pajJMaHax, Ha3biBa- 0
eTCsl ero PaduanHol Mepoll. AHAIOTHIHO
OTpeaCIseTcs MOHATHE PAOUAHHOU Me-
pot Oyeu. CIOBO «paamaH» MPOMCXO-

JIIT OT JIATHHCKOTO «radiusy — «iyu».
Pucynox 49
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Pemum NEpBOC YPABHCHHUEC CHUCTCMbI B HATypalbHBIX YHUCIAX H MpO-
BEPHM, KaKHC H3 €ro pEU.ICHPH-;l ABIAKOTCA U PCUICHHUAMH BTOPOro ypas-
16=b _10=b+6 _
10-b  10-b

=1+ ﬁ, rae a€N u bEN. DTUM yCIOBUSM YAOBICTBOPSIOT JIHIIbL

napsl uncen: b, =4,a,=2;b,=7,a,=3;b,=8,a,=4;b,=9,a,=7n,
COOTBETCTBCHHO, — JIBy3HauHble uncia: 24, 37, 48, 79. U3 HUX ycI0BHIO

Henus: 10a —ab=16—-b,a(10-b)=16-b,a=

10a + b = (a — b)* + ab ynosnersopsior numb uncna 37 u 48, Tak Kak

37=(3-7)+21,48=(4—8)+32,224# (2472 +8,79 #(7-9) + 63.
OtBeT. 37 nin 48,

A 3amaua 3. HaiiT Hen3BeCTHbIIl KaTeT NpAMO-

YrOABHOTO TPEYrojbHHKA, €CiIH JaHbl BTOPOHl Ka-

TeT @ W Pajuyc r BIMCAHHOI B HEr0 OKPYXKHOCTH.

Hcenenosath, npu KakoOM COOTHOUICHHH MEXIy

M @ ¥ r3ajaava uMeeT peuIeHue.
N 0 Pemenue O603uaunm: uckomblii karer AC =
_Kr =b, AB = ¢, BC = a, OM = OK = ON = r (pucy-
C K B Hok 12). Tak kak AM = AN, BM = BK, CN=CK =r,
Pucynox 12 T0c=(a—r)+(b-r),c—b=a-2r. Torna umeem:
= b= = g s c—b=a—2r,
{r b=a Zr,{c b=a—2r, " & Orciona
c=p=a4 |(c=b)c+b) etb= o
__a 5 _ad—(a=2r)  4ar—ar _2r(a—7r)
b= a—2r ={a=2r), omah = 20a-2r)  2(a-2r)  a-2r’
npuuem a > 2r.
OTBeT. M,rnea>2r.
—=2r
VIPAKHEHMSI.
Yposenn A

103. M3BecTHO, 4YTO HEKOTOpas OOBIKHOBEHHAs APOOb HE H3MEHMTCH,
eclM K ee yMcauTeno npubasuth 2, a k 3uamenarenio 3. Eciu xe
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21. 'pajaycHasi ¥ paiuaHHAsi MepPbI YIJIOB H AYT

Yuebubie 10CTHREHHS 10 H3YUEHHIO TEMbI:

* 3HAaTh MOHATHS IPAAyCHOI M PaJIMAHHOH Mep NMPOM3BOJIBHOTO yIia, eIH-
HHYHOII OKPYKHOCTH: CMOCOGBI MEpPeBO/1a rPaayCcHOil MEpbl yria B paguan-
Hy10 1 06paTHO;

* yMeTh OTMeHaTh Ha €AMHHYHON OKPY/KHOCTH YIJIbI MOBOPOTA, BhIPAKEH-
HBIE B IPAAYCHOIl H paJHaHHOIi Mepax;

* YCTAHABJIMBATH COOTBETCTBHE MEK/Y ACHCTBUTEILHBIMU YHCIAMH H yrila-
MH TIOBOPOTA, BRIPAKEHHBIMH B PaHAHHOI Mepe.

B kypce reomerpun 8 kiacca OblIM PacCMOTPEHbl MOHATHS CHHY-
ca, KOCHHYca, TaHTeHca M KoTaHrenca yrios ot 0° go 180°. B tpurouo-
METPHH HCCICAYIOTCS TPHTOHOMETPHYECKHE (DYHKIHH IPOU3BOJIBHBIX
yraos. [pexkie yeM H3yuaTh CBOHCTBA 3THX (hYHKIHIl, pACCMOTPUM I10-
HATHC MPOH3BOJIBHOIO yrjia B TPUIrOHOMETPHH. HPH BBCJICHHM TPHIOHO-
MeTpuuecknx Qyukiuii yrnos ot 0° 1o 180° Ml paccmaTpuBanu nomy-
OKPY/KHOCTb €AHHHYHOTO paaunyca. Teneph OyaeM HCMOIB30BATH OKPY K-
HOCTb CAMHHUYHOIO pajuyca, KOTOPYIO Ha3blBAOT KOOPOUHAMHOU WIH
eounuunoi okpyvcnocmpio. OTMETHM HAa Hell Hauano OTCYETa — TOYUKY
A(1; 0) 1 ycI0BHMCS CUMTATh HAMpPaBICHHE ABHIKCHHS 10 OKPYKHOCTH
HPOTHB YACOBO# CTPEIIKM — TONOKHTEILHBIM, A 110 YACOBOI CTPEIKE — OT-
PHLIATETbHBIM.

TlycTh NpH MOBOPOTE HA YroJ ¢ HAYAIbHbIi
panuyc OA nepexoaut B pamuyc OB, Toraa Be-
nnuuHy yrna AOB Ha3blBAOT yerom nosopoma
(pucynok 47). JIro6oii yron noBopora ¢ MOKHO
npeacTaBuTh B BuAC o = 360° - n + ¢, rae neZun
0° < ¢ <360°. Ecnu yros HOBOPOTa MOJNYUCH NpH
JIBHKEHHH TIPOTHB YACOBOI CTPEJIKH, TO OH CUM-
TAETCs MONOKHTEIIBHBIM, a 110 YaCOBOIi CTPEsIKe —
OTpHLIATEIbHBIM. B 3aBHCHMOCTH OT TOT0, B KaKOi
KOOPJMHATHOMN 4eTBEPTH Haxoautes paauyc OB,
YrOJl IOBOPOTA HA3bIBAIOT YIJIOM ITOM YETBEPTH.
Vraet 0°, £90°, £180°, £270°, £360° He OTHOCAT HH K OZHOH H3 YETBEPTE.

1L wemacpme ' 1V wemeepms

Pucynok 47
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CocTaBbTe ypaBHEHHE C JIBYMs MIEPEMCHHBIMH X, )’ H, HCTIOJb3YS pasjioxKe-
Hue uncna 133 na npoctbie MHOKHTENH 7 1 19, paccMOTPHTE BO3MOKHBIC
3HAYCHHS BBIPAXKEHUH x — y 1 x + . 68. 11 o3ep, 7 pek. 69. MHo)ecTBOM
TOYEK, KOOPAMHATBI KOTOPBIX Y/OBICTBOPAIOT JaHHBIM COOTHOLICHHUSAM,

SIBISCTCA: @) OOBEAHHEHHE ABYX NPAMBIX ¥ =X + 2 i y = x —2; 6) 00beAnHEHHE

4 nyueii ¢ naganom B Toukax (0; 2) u (0; —2), nexamee Ha NPAMBIX
y=x+2,y=-—x+2,y
pasyromux kBaapar ¢ sepumHamu (-2; 0), (0; 2), (2; 0), (0; —2); r) 06be-

x—2,y=-x—2:B) o0beANHCHHE 4 OTPE3KOB, 00-

JIMHeHHE yacTeii AByX mapabon y = —x* + 4, jexaliee TONbKO B BEpXHeil
— 4, nexaiee TONbKO B

MOJIYMIOCKOCTH OTHOCHTENBHO ocH OX, H y =
HIDKHEI MOJIYIIIOCKOCTH OTHOCHTENIBHO ocH Ox, Biio4as touku (0; —2) n
(0; 2); 1) o6beanHeHHe HacTeii ABYX mapabon y = x* + 4x + 3, pacnosno-
JKEHHOE B BEPXHEH IOIYIIOCKOCTH OTHOCHTEIbHO och Ox, n y = —x* +
+ 4x — 3, pacnosioKEeHHOE B HIKHEH MOIYNI0CKOCTH OTHOCHTEIBHO OCH
Ox, Bimiouas Touku (13 0) 1 (3; 0); e) oObeaunenne rpagukoB ABYX GyHk-
uuit y = V2x Hy ~y/2x.70. 14 mawun. Cocrassre YPaBHEHHE C ABYMS
TICPEMEHHBIMH, BBLIPA3UB /1 4ePes3 X i y AByMs criocobamu. 71. MHoxkecTBO

TOYEK, KOOPJAHHATBI KOTOPBIX SABJIAIOTCS PELICHHEM JaHHBIX YPaBHEHHI,
cocTouT: a) u3 4 Touek (—4; —5), (—4: 5), (4; 5), (4; —5); 6) u3 Bcex ToUEK
OKpPYXKHOCTH ¢ LleHTpoM B Touke (1: 0) i paanycom 3; B) U3 00beANHEHHS
JIBYX MPAMBIX ' = X H y = —X; ) U3 00BEAMHEHHUS NPAMOIi y = X 1 napabo-
ast y = 2x2. 72. a) (-3; 5); 6) (2; -1); B) (4; 3); 1) (=/2;1).73.a) n=2,
m=4umn=4,m=2;6)n=1,m=7umn=6, m=2. Beipasure nepe-

MEHHYIO /71 Yepe3 2 M NI0IyUCHHYIO P06 NpeACcTaBbTe B BU/C CYMMBI Le-

2n—=3+n+1 ntl
. = ot S VTR BT g
JI0TO uKMcaa u Apobu: a) m A 1 25—3 74.3Mu6M

nin 4 M u 4 M. 75. Hanpuwmep, (7; 5) uau (8; 5). Pemnte ypaBHeHHE Kak

KBAaJPAaTHOE OTHOCHTEIBHO MepeMeHHOi x. 76. a) 17 m/mun; 6) Gonee
17 m/mun. CocTaBbTe ypaBHEHHUE C IBYMS IEPEMEHHBIMH, BHIPA3UB BPEMS
JIBIKCHMS TL10Ta M MOTOPHOIT 101KkH. 77. a) Henb3sa. [Tposeaute paccy-
JICHHS JUISl 4MCces OJHHAKOBOH M pasnuuHoil uerHocty; 6) 17. 78. MHo-
JKECTBO TOUCK, KOOPAMHATHI KOTOPBIX ABJSAIOTCA PEIICHHEM JIaHHBIX YPaB-
HEHHMIi, COCTONT: a) U3 0HOIl ToukH (1 1); 6) n3 0ObeAMHEHUS ABYX MPs-
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Mpumep 3. Pemuts cucremy ypasnenmii | ¥ e
X+y'=8
+y)f—2ay=
Pemenue. IIpeobpasyem cucremy Tak: {(x ») ‘ny, 4
(x+y)a*+y*— xy) =8;

{(x+y) =y O603HauuB x + y = f, Xy = p, NOIYYUM

(x+y)((x+y)' = 3xy) = 8.

Y
{tl—2p=4. P="3
(f=3p)=8; |p_5. L4 _¢
5 :
20 -3+ 12t-16=0,

PemnM BTOpOE ypaBHEHHE CHCTEMBI:

£-12t+16=0,
£—4t-8t+16=0,

W -4)-8(t-2)=0,
(t-2)(r+2t-8)=0,
t-2=0umu P+2t-8=0,
16—4
2
I/I'rax, HCXO0JHAasA CHCTEMA CBOJMTCA K COBOKYIHOCTH ABYX CICAYIO-

t=2umt, =-4,1,=2. Tornap, = =6,p,=0.

" =_, +y=2,
LIHX CHCTEM ypaBHEHHIA: {" Y= {x 4

xy=6 xy=0;

{y=—x—4, dii {y=—x+2,
x-x-4)=6 x(-x+2)=0;

{y=—x—4, mm{y=—x+2.
X+4x+6=0 x(=x+2)=0.

KsagpatHoe ypasHenue x> + 4x + 6 = 0 He HMeeT KOPHEH, Tak KaK ero
JMCKPUMHHAHT MEHbILE HYJISl, CIE/I0BATENbHO, EPBas CHCTEMA ypaBHE-
HUif He UMeeT peueHuii. PeleHnsaMn BTOPOii CHCTEMBI ABJAIOTCS Mapbl
ancen (0; 2) u (2; 0).

OTrBeT. (0;2),(2;0).
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Pemenue W3 nepBoro ypaBHeHHs BBIPA3HM y YEPE3 X U OJCTABHM
y

BO BTOPOE yPaBHEHHE CHCTEMbI, IOJTYUHM: { 5

x =20t p= ==
Peunm Bropoe ypasenne: x> —x — 12 = 0. [To Teopeme, 06paTHOii Te-
3-5=-8,y,=4-5=-1.

opeme Buera, x, = -3, x, = 4. Torza y,

OtserT. (-3;-8), (4:-1).
OtMeTnM, 9TO €rocoGOM MOJCTAHOBKH MOKHO PELIHTH M00YI0 CH-

CTeMy HEIMHEHHBIX YPaBHEHMIT, B KOTOPOIi 0/IHO ypaBHEHHE — THHEITHOE,

a pyroe — BTOPOii cTeneHu.
XHxy+y =19,

Mpumep 2. Pemnts cucreMy ypaBHEHHUIH {

= Xy ty=
. |2xy=12,
PeuweHue 3aMCHUM CHCTEMY PaBHOCHILHO# - ) B KO-
2x" +2y" =26

TOpOif MepBOe ypaBHEHHE MOJTYUYCHO BBIYMTAHHEM, & BTOPOC — CI0KEHH-
€M JICBBIX M MpaBbIX uacTeil ypaBHeHMil nanHOi cuctemsl. [lanee nme-

6
=6, y=
em: {Xv . . PemuM BTOpOE ypaBHEHHE CHCTCMBI:
By =18y [ 9936 g

x* = 13x? + 36 = 0; x* = 4 i x* = 9 (0 Teopeme, 06paTHOI Teopeme
Buera, paccMaTpyBas JaHHOE YPaBHCHHE KaK KBAAPATHOE OTHOCHTEINb-
HoO x?). Orcioaa x, = -2, 2,x,=-3,x,=3.Torna y,=-3,y, =3,
»=-2,5,=2.

OtserT. (=2;-3),(2; 3), (-3;-2),(3; 2).

MOXHO 3aMeTHTb, YTO JaHHAs CHCTEMA OCTAHETCS NPEXKHENl npH 3a-
MEHE 0/IHOIi IIepeMEHHOIT Ha APYTyI0, TAK KaK JICBBIC YACTH ee YpaBHEeHHil

SBIAIOTCS CHMMETPHYECKHMH MHOrowieHamn. Ilpu paccMoTpeHnn Ta-
KHX CHCTEM yPaBHEHHIi HAZ0 MMETb B BHLY, 4TO €CITH OIHHM H3 pelieHHii
9TOif cuCTeMBbl sBaseTcs napa uucesn (a; b), To u napa uncen (b; a) Tak-
ke Oyner ee pemrenrem. BooGiie, cHMMETpHUECKHE CHCTEMbI YPaBHCHHIT
C JIByMsl TIEPEMECHHBIMH MOJKHO pEIIaTh, HCTIONb3Ys, HAPUMED, 3aMeHy

xy=p,x+y=_L
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Mpumep 4. Pemnts rpaduuecku CHCTEMY ypaBHEHHIT

{Xy =2,
2+ Tx—2y—5=0.
Pewmenue Umeem: [y:?
y=x'+3,5x—25.
I'paduk neporo ypaBuenus — runep6o-
na, BToporo — napa6osa. IToctpoum s1u
Tpad MKy H HaiieM KOOPAWHATHI HX TO-
4ek nepeceuenns (pucynok 11).
Koopaunatel  TOuek  mepeceue-
Hus rpadukos cieayiomme: (—4; —0,5),
(-0,5;-4), (1; 2).
OrBeT.(—4;-0,5),(-0,5;-4),(1;2).

FER 3525

Mpumep 5. Pemnts cucremy

X —dxy+3y'=0,

x*+y'=10.
Pemenue Tak kak x = y = 0 He ABJISACTCA PCUICHHEM HTOMH CHCTE-

MBI, TO MOJKHO Pa3ieiuTh 06€ 4aCTH NEPBOro ee ypaBHEHHs Ha J%, Toraa

YypaBHCHUH { Pucynox 11

r A %,
MOJTy4HM (;—) -4- 5 3 = 0 — KBaJPaTHOE YPAaBHECHHE OTHOCHTEIBHO

§4 O603HaunM % = (1 pemwnm ypasHenue £ —4¢+ 3 = 0. ITo Teopeme, 06-

patHoii Teopeme Buera, ¢, = 3, ¢, = 1. Takum 06pa3om, HCX0/1HAA CHCTEMA
YpaBHCHHII PABHOCH/IbHA COBOKYITHOCTH JIBYX CJIC/YIOIIHX CHCTEM ypaB-

HEHMIA: [£=3, [i:l‘
y Wi { y
X*+y'=10 2 +y =10.
Peunm ux:
{"= V. Hm {x .
9y* + y' =10 2y*=10;
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454.

455.

451. Ha ky6 ¢ pebpom 1 M mocraBumu BTO-
poit ky6 ¢ pedpom % M, Ha BTOPOii — Ky0

¢ pebpom (IT M, Ha TpeTHii — Ky6 ¢ pebpom

!? M (pHCYHOK 44). 3aTeM NMOJIy4eHHOE TEJI0

TMOKpacunH, He cHuMmas KyGos. Haiiaute
OKpAIICHHYIO TIOMAb.

452. Mexay uncnamu 1 u 256 3anummTe Takue
TPH UHCIIA, YTOObI BMECTE C IAHHBIMH OHH
COCTaBJIsIH FEOMETPHUCCKYIO MPOrPECCHIO
M HaiiuTe ee cymmy.

453. Haiignte cymMmy JeBATH MEPBBIX wie-
HOB TCOMETPHYECKOH MPOrpecCHH, ecim
S, =80, S,=90.

Pucynok 44

Tpu uncna 06pasyioT reomerputieckyio nporpeccuio. Cymma 5Tux

3 B o
4qHCel paBHa 2 g » @ Cymma uncer, 00paTHBIX HM, paBHa 4 9" Haiinure
TPOU3BEACHUE ITHX YHCEIL.

Hexkro npoxasan nomas 3a 156 py6ueii. Ho nokynarens pazayman ee
MOKYNaTh H3-3a TOTO, YTO MOCYHTALL: JIOMIAAb TAKHX JCHET HE CTOMT.
Toraa npojasell Npeanoxkun Apyrue ycnosus: «Kymu Tonbko noj-
KOBHbIE PBO3/IH, a JIOMIAAh noiyunib 6ecniarno. ['Bosaeii B kax10it

s s 1 = 5
noakose 6. 3a TICPBBIH I'BO3/1b 1al MHE BCETO Z KOTMEHKH, 3a BTOPOH —

1 s o 5
5 komeiiku, 3a TpeTHii 1 komneiiky n 1. a.» ITokynarens, cobnas-

HEHHbII HU3KOIl 1eHOI, NPUHAN yc10BHs mpoxaBua. Ha ckonbko
nokynarenb nporopropajicsa? (3agzaua M3 KHMTH «ApHpMeTHKa»
JI. ®. Marnuuxoro, koropas B XVIII cronernn Gbiia OCHOBHBIM
IIKOIBHBIM yUeOHHKOM 110 MaTemaTHke B Poccun.)

Vposens B
456.

JIloKakuTe, 4TO €CIIU CYMMY /1 TIEPBBIX YICHOB OC/IEI0BATEILHOCTH
(b,) moxHO HaiiTh no hopmyne S, = 2" — 1, 1o (b,) — reomeTpuueckas
MPOrpeccus.
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927.

928.

929.

930.

931.

932.

933.

6) Bpuraza pabounx, NepeBbINONHAS eKEAHEBHOE 3aJaHHE 10 pac-
[HJI0BKE APEBECHHBI HA 5 M°, BBINOIHMAA HeJebHOE 3a1anue (6 pa-
Goumx JHeil) 3a 5 aneii. Haiianre nianoBoe 3a1anie Ha O/IHH JICHb.
Peunte cHCTEMY HEPABEHCTB:
a){x:+x—6<0, 6){xl+x—620,
o g g A1 £ —5x—~24Z0]
Pemnre ypasuenue:
a)x*—4x2-45=0; B) (x* = 9)* - 19(x*-9) + 48 = 0;
6) x6—7x’-8=0; r) (¥ — 6x)* - 2(x — 3)*=81.
Pemnte HepaBeHCTBO:
a) (x* +16)(x* - 9) > 0; B) [x*—16/(x* —4x +3) <0;

(5x=6)(x+8)
=2
Hcnonb3ys rpaguku ypaBHCHMI, YCTAaHOBMTE, HMEET JIH pelICHHE
CHCTEMa YPaBHCHHIL, €CIH J1a, TO CKOJIBKO:

a+y=1, B){x‘+>f=1t'>,
2x+y=5; x—4=0.
.2
6) 1’ x
=5
Pemnte cucreMy ypaBHEHHMIA:

=3+, P
0l 2 R
x =2xy+y § %

6) <0; r) (x—3)’(x*-7x-8)>0.

a)

(x— y)xy =30,
(x+ _v)xy= 120;

HM306pasuTe Ha KOOPAMHATHOMN MI0CKOCTH MHOKECTBO PelICHHIT He-
paBeHcTBa: a) y < 2x + 1;6) y < 2x —x% B) X2 + )7 < 9.

0)

CKONbKO LUCIOYHUCTICHHBIX pememm MMEET CHCTEMa HEPaBCHCTB!
—-2<x< >(x—2)+

a) 2 < x<2, B){y (X,Z) I..
-1<y<3; (x=2)V+(y—1)<25?

X+y' <4,

6)
y<|x}
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445. Jlana reometpuueckas nporpeccus (b,). 3anonuure tabuuiy:

b, q n b, S,
a) 3 6 9
6 | 02 11| 2048
) 0.5 2 | 254
2) 2 8 765
0) 3 567 | 847
?) 2 23 3%

446. Jlan paBHOCTOPOHHHMIl TPEYTOJLHHK, NEPHMETP KOTOPOIO paBeH
24 cM. M3 ero cpeauux JMHMI TOCTPOCH BTOPOH TPEYrOibHHK, H3
CPEAHMX JIMHUIL BTOPOTO — TPETHIi M U3 CPEHUX JIHHMIT TPEThEro —
ueTBepThiil. Haiiinte cymMMy nepuMeTpoB 9THX YEThIpEX TPEeyroib-
HHKOB.

447. [lan kBaapat co cTopoHoii 4 cM. CepeiHHbl €ro CTOPOH ABIAIOTCS
BEPUIMHAMH BTOPOTO KBajJpaTa, Cepe/IHHbl CTOPOH BTOPOrO — Bep-
muHaMK TpeThero. Haitaure cymmy miomazeii 4eTbipex MEpBbIX
KBaJIPATOB, MOCTPOCHHBIX TAKHM 0Opa3’oM.

448. HaiiuTe cymMMy nepBbiX LIECTH 4ICHOB FeOMETPHYECKOH nporpec-
cuu (b,), ecnm:

a)b,=04,g=y2; B)b=0,3),9=+3;

6)b,=2/5,b,=10; 1)b=7"9=7.
449. Jlokakkute, uTO TOCJE0BATEILHOCT, 3ajaHHas  (opmynoi

c,= 61—8 ABJISETCA TEOMETPHUUECKOIi niporpeccueii. Haiiute ¢ u S,

450. CyMMa 4eTIpex MepBbIX YWICHOB IeOMETPHUECKOI MPOrPECCHH paB-
Ha —45, a OTHOIIEHHKE IIECCTOrO 4IeHa K TpeTheMy pasHo 8. Haiinute
HOMEp 4JIeHa 3TOH NPOrpeccHi, paBHOro —384.
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919.

Ecnu By3HAYHOE YHCIO Pa3[eIuTh HAa CyMMY ero uudp, To nomy-
4HTCS B 4aCTHOM 3 M B octaTke 4. ECin 3Ke 9T0 4HCII0 pa3JeauTh Ha
HPOM3BEICHHE ero HU(P, TO MOTYUHTCS B YACTHOM 2 M B OCTAaTKe 5.
Haiiaute nexomnoe yucio.

Ypanuemm, HEPABEHCTBA U UX CHCTEMbI

Yposens A

920.

921.

922.

923.

924.

925.

926.

Haiiante Gombuimii KopeHb ypas-
Henust x> — 100x + 2331 = 0 u BBl
y3HaeTe, CKOJBbKO MHILTHAPIOB
KHJIOBATT HYacoB COCTABIAIOT T'H-
AposHepreTHueckue pecypeel Ka-
3aXCTaHa.

HaiianTe Bce 3HaYCHHs p, NPH KO-
TOPHIX KOPEHb YPABHCHHUSA:

a) 5x + 2 = 5p mensuie —10;

6) 7(x — p) = 3 He MeHbIIE 5.

Pemnre ypaBuenue:

3 -
P OB ot

6 .
x—3

Ipu KakuX 3HAYCHHUAX X MMEET CMbICII BbIPaXKCHHE:

Jx+2
G —Tm: 9
a) 0—2% B)x+6.\-+5‘
6) v—x'+x+20;

Haiiinte KOpHH ypaBHEHHS:

a) y* -2y =0; B) X +x1-2x-2=0;

) +11£4+28=0; 1)k +k—16k—16=0.

Haiigute aBa umcia, pasHOCTh KOTOPBIX paBHa 2, a TpPOM3BE-
neune — 195,

a) ITromans nepsoro noss 47 ra, Broporo — 39 ra. C stux nosneii
Beero cobpanu 2220 1 pxu. Kakosa ypoxkaifHOCTb pikH Ha BTOPOM
nose, eciii OHa Ha 4 1/ra Gonbure, Yem Ha nepBom?
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19. Beckone4yHo yobIBaIOIIAs FeOMeTPHYECKAs
nporpeccusi

Vuebuble 10CTHAREHHS 10 H3YUEHHIO TEMbI:

* 3HaTh NOHATHA GecKoHeuHO yObiBalouieii reoMeTpuIecKoii mporpeccun 1
€€ CyMMBI;

*3uath GopMysy cymMbl GeckoHeuHO yObIBaloOwIEii reOMETPHYECKOI mpo-
rpeccum;

* YMETh NPUMEHATH (hOPMYTY CyMMBI GeCKOHEUHO yObIBalONICH reoMeTpiye-
CKOii porpeccuu A1s npeodpasoBaHus AECATHUHOI nepHoanIeckoii Apodu
B OOBLIKHOBEHHYIO APOGL M NPH PEIeHHH 3a/1a4.

PaceMOTpHM npUMepbl HECKOHEUHBIX IPOrPecCHii:
A
T2T 4 8
j G Y . 1
—5 3 43 g e HAMCHATEIb ITOM NPOTPECCHH PABCH — 5.
Moaynb 3HameHatens Kaka0il W3 9THX mporpeccHii Menbmie 1.
BecKOHEUHYI0 reOMETPHUYECKYK POTPECCHI0, MOLYJIb 3HAMEHATENs KO-

5 1
1 .., 3HAMEHATEIIb YTOH NPOrPecCHH PaBeH —;

2

1;

TOpPOii MeHblIe 1, HA3BIBAIOT Geckoneuno yobieaiowen 2eoMempuseckol
npozpeccuell.

HM3BecTHO, 4TO YKHCIO lg obpaiaercs B 6eCKOHEUHYIO ACCATHYHYIO e~
puoanyeckyio apobs 0,333... . Eciu npeacTaBuTh 5Ty ApoGb B BHJE CyM-
MBI Pa3psAIHBIX CIAraeMbIX, TO MOJYYHM CYMMY C GECKOHEUHBIM UHCIOM
cnaraembix: 0,3 + 0,03 + 0,003 + 0,0003 + ... . Caaraemsie 3TOii CyMMbl

ABIAIOTCS uieHaMu GeckoHeuHo yObiBaloleii reoMeTpHUuecKoii nporpec-

bi(1-g")
q

cuu co 3Hamenarenem ¢ = 0,1. ITo popmyne S, = CYMMBI 71 TIep-

. 03(1-(01)")
BbIX YWICHOB rCOMCTPHYCCKOH MPOrpecCHH UMEECM: SM = 1-01 =

I C 11 S 1 I 6
= 73 = 3 - 3.10"" PH 7, CTPEMSALICMCA K OCCKOHCUHOCTH

CTPEMHTCA K HYIIO.

(3anUCHIBAIOT N — ©0), 3HAYCHHE APOOH —‘3_110,.
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942. Jlnuna OCHOBAaHMA paBHOOEAPEHHOro TpeyrombHuka — 18 cm,
a ero nepumerp — He Gosee 40 cm. Kakyro qimnHy Mozker nmeTs 60-
KOBasi CTOPOHA 9TOr0 TpeyroibHuka? %

|x+1]23, 6 [mx,

2+ x*
[3-x|<4;

943. Pemnre CHCTEMY HEPaBEHCTB: a) {
2-x—6x<0.

944. Pemnte CHCTEMY ypaBHEHHIL: a) {x
X =49y

945. M306pa3sute Ha KOOPANHATHOI MIOCKOCTH MHOXKECTBO PELICHHIT CH-

100, 5 {x’ - Sy": -1,
x+7y' =1

2 2 4

—-y> 4
CTeMBI HCPABEHCTB: a) {x el 6) [y s
| ; Xy <25,

Yposens C

946. Haiianute, npu KakuX 3HAUEHHAX ¢ PEUICHHEM yPaBHEHHUS
(a>=3a + 2)x = |a| — 1 sBaseTcs nodoe YuCio.

947. CocraBbTe TPUBEICHHOE KBAJPaTHOC YPAaBHEHHE C LEIBIMH KO-
s duuuenTamMs, OJMH U3 KOpHEH KOTOporo pasen: a) 4 + J/3;
6)3-4/5.

948. Pewnte ypasHenue x° + 4x + ¢ = 0, ecliu cyMMa KBajpaToB €ro Kop-
Heit pasua 10.

2 - 6 !
-2x+3  x-2x+4’

949. Pemnte ypaBHEHHE: a) e

1
—2x+2

s)zo(;f):-s(itf)lwsﬁ 4.

- |>
x*—5x—2 =1

951. Ha peke, CKOpPOCTb TEHYCHHS KOTOPOif 5 KM/4, PacroIOKEHBI 110 Ha-
NpaBieHHIO ee TeueHus npuctanu A, B, C, npuuem B — cepeanna

950. PewnTe HEPaBEHCTBO: @)

AC. Ot npucrany B 01HOBPEMEHHO OTILIBIBAIOT MI0T K npuctaun C
n Katep k npuctanu A. I3BecTHO, 4TO COGCTBEHHAs CKOPOCTH KaTepa
v kM/4. Jloitas 10 npucTanu A, KaTep pa3BepHyJICs U CTajl JABHTAThCS
k npucrtanu C. Haiinte 3nauenus v, npu KOTOPLIX Katep npubyaer
K npuctanu C N03kKe, YeM II0T.
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457. Boienute GOpMyITy CyMMbI KBAJPATOB /1 IEPBBIX YWICHOB FCOMETPH-
4ECKOH MPOrpeccuH.

458. Jlan paBHOCTOPOHHUIT TPEYTONBLHHK, CTOPOHA KoTOporo 8 am. M3 ero
BBICOT MIOCTPOCH BTOPO¥i TPEYTONLHUK, U3 BLICOT BTOPOTO — TPETHIi H
Tak janee. JIOkakuTe, UTO MIIOMAH 3THX TPEYTOIbHHKOB 06pasyioT
TEOMETPHYCCKYIO NPOTPECCHIO, H HAIHTE CYMMY TATH €¢ YICHOB.

459. [lo nerensie uHauiickuit uape mo-
3BOJIM H300pETATENIO UIPhI B IIAX-
Mathl caMOMy cebe Ha3HAYMTh Ha-
rpaay. Tor npocun, 4ToGbl manu
€My 3CpCH MIICHULbI: 3a NEPBYIO
KJIETKY — OJIHO 3EPHO, 3a BTOPYIO —
JBa 3epHa M TaK jajiee 10 [MO-
cneaHeit 64-i KICTKH 3a Kaxayio
nocineayonyio B 2 pasa Gonbine, ueM 3a NpPEBUIYILIYIO.
a) CKOJIbKO 3epeH nmuieHnisl npocun on? Kak npounTtars 910 uncio?
6) Haiinre npuMepHbiii Bec 9TOr0 3epHa B TOHHAX, €CIIH BEC OIHOTO
3epHa =~ 0,065 rpamma.

460. PeuuTe ypaBHEHHE:
A+ +xt+ X+ +x=0;0) X+ +x=1.

Yposens C

461. Jloxakute, 4To /I reoMmeTpuueckoii nporpeccuu (b,) Bepua popmy-
bialg"™* =1)

q—
462. YcTaHOBHTE, SBISICTCS JIH LETbIM YHCIOM 3HAYCHHE BBIPAKCHHS

g (13T (R (),

463. Haiigure 3nauenue Bpipakerns /1 111 111 111—22 222, ucrons-

3yst pOpMyITy CyMMbI 71 IEPBBIX UJICHOB F€OMETPUUECKOH Tporpec-
CHH.

nas,-8§,=
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934. 13 ropoja B JEPEBHIO, PACCTOAHHE MEKIY KOTOPHIMH 168 KM, BbI-
exajii 0THOBPEMEHHO JIBe MalIHHbL. M3BECTHO, UTO CKOPOCTH IPy30-
BO¥i MaIIHHBI HA 16 KM/4 MEHbIIE U B IyTH JICTKOBAs MAlIHHA Jenana
ocTaHoBKy Ha 1 uac, a rpy3oBas — Ha 20 MHHYT. B iepeBHIO OHM TIpH-
GbL1H 01HOBpeMeHHO. Haiiinte ckopocTh KaX/10ii MalHHbI.

935. Jlee MonoTHIKH 0OMONaYnBalOT Bech Xxaeb 3a 12 aueit. Ecam 6b
nepsas MOJIOTHIKa 0OMOJIOTHIA TONOBHHY BCEro xiaeba, a 3aTeM
BTOpas — OCTAIBHYIO 4acTh, TO OHH mpopabortanu Obl 25 aHeil. 3a
CKOJILKO JIHEHl KajKJas U3 HUX B OTJACAHOCTH MOIJIa Obl BBIMOIHHTH
9Ty pabory?

Ypogenv B

936. Pemnte ypasuenne (¢ — 1)x = a — | OTHOCHTEIBHO NEPEMEHHOI X.

937. Haiiaute 3HaueHus ¢, MPH KOTOPHIX CHCTEMA yPaBHEHMIi:
Dl s )
a) }3¥7 27 ue umeer peennuii;

4x+3y=c¢

6) {3" T4 =1 yveer enmnersennoe pemenie;
ext2y=12

=4
HMeeT GECKOHEYHO MHOTO PelieHHil.

938. IIpy KaKMX 3HAYCHUAX ¢ KOPHH ypaBHeHHs 3x* + 2x + ¢ = 0 oTHOCAT-
cs Kak 2 : 37

939. Haiianre ko3pQUUHEHTBI p M ¢ KBaAPATHOrO ypaBHEeHHs x° + px +
+ ¢ = 0, ABNAIOUIMECS €ro KOPHAMH. 3aMUIINTE YTH YPABHEHNA.
940. Haiiaute npousse/icHHe KOPHEH ypaBHEHHS:
a) (2x* + 2x = 5)(x — 5) = (3x* — 4x + 2)(x - 5);
6) x(x — 2)(x — 4)(x — 6) = 33;
L)+ 12(x+ L) =47,

& X

B) 4(x*+
941. Peurure HEPaBEHCTBO:

a)x?+ Yx' <0,75; )

(x=1F(x+2)
(2x+1)(x—4 -
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Pemenue M3 ycnoBus 3amauu CleyeT, 4TO BEPIIMHBI TPETHEro
M 4ETBEPTOr0 KBaJAPaToOB JCHAT COOTBETCTBYIOUIHE CTOPOHBI B OTHOIIE-
Hun 2 : 1. HaiiieM CTOPOHbI OCTPOCHHBIX KBAJPATOB, HCHOJIb3Ys TCOPE-
my IMudaropa:

AB, = /6"+3 =3/5 (am), =/ /5 +/5 =5,

e T8 a9 (2]

Toraa nIomaan Bcex KBaapaToB 00pasyioT Nocae10BaTenbHoCTh (b,):
125 625

81, 45, 25, RTE -
cKoii mporpeccuei co 3HaMeHATENEM ¢ = 9 (ITpoBepbTe 3TO CAMOCTOSI-

nl-G) -GN o120

. DTa nocne0BaTeNbHOCTh ABISETCS TCOMETpHYE-

TeNbHO.) S, = - 5 5 31
9 9
_14:106 _ 1484 _ 8
=5 g = 164 9
OtsBeT. 164% Jiives
BOIPOCHI
Buiseute OpMYITBI CyMMBI 71 ICPBBIX HJICHOB FEOMETPHUYECKOI mporpec-
bll—4q" b.g—b
cum:a) S, = M: 6)S,= 2
1-q g=1
YIPAKKHEHUS
Ypoeens A
442. Haiiaute cymmy:
a)4+ 47+ 4+ 40+ 4% 6) 1-2+22-27+24-2%+25
443. 3anuumnte B BUjIe APoOH BBIPAKCHHE, B KOTOPOM X # 1:
a) 1+ +x* + x5+ 2%+ X% 6)x—-2+x—x"+x-x".

444. B reomerpuueckoii nporpeccuu (b,) Haiiaure:
a)S,ecmn b, =8, 9= %; B) S, ecmm b, + b, =51,b,+b,=102;
6)S,ecniub,=5,4=2; r)S,ecanb,—b =18,b,—b,=162.
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909. HaiianTe 3Ha4CHHE BbIPAKCHUA:

M ecmia =12,5, b=—4;5

_x Jx+x

6) l-xf [+x+1‘ecnﬂr—05

B) atabtp’ ccnu£=l
2ab—b* b 2
= 5'-9'~3-15° 53447
910. Beimonnute AeicTBHS: a) 5T 15 ;0) 53106 4747

911. Yripoctute BhipakeHHe x° * secanx <-—1I.

X

912. a) BekcynTan Ky akiii 1 Yepe3 roJi poJa HX 110 HOMHHAIbHO
CTOMMOCTH, TOJIyUHB BMecTe ¢ mpuObIIbio cymmy 230000 Tenre.
CKOIbKO aKIuii OBLIO KyIUICHO, eciti npudbLIb coctaBuna 15 % ot
CTOMMOCTH akuuu 1 papHa 1500 Tenre?

6) Marasiu npojan npoayKumio co ckuakoit 10 % ot nepponauas-
HO Ha3HAYCHHOI LEeHBI U noyuna npu otom 18 % npubsuin. Kakoit
[POLEHT NPHOBLIH MIAHHPOBAIOCH MOy 4HTh BHauane?

913. 13 ueTbIpex JAaHHBIX YHCE] MEPBbIC TPH OTHOCATCS KaK L ;7 210

HaiiguTe TH 4HCla, €CIM M3BECTHO, YTO YETBEPTOC M3 HHX COC-
TaBaser 15 % ot BToporo, a BTopoe — Ha 8 60J1blie CyMMbl OCTallb-
HBIX.

Yposens C
7 7 7 7
187815 T 1522 +'“+57-s4‘

915. UssectHo, uTo x +y = /44, x — y = /52 . Haiiaute x* + y*.

916. JlokaxuTe, 4TO BEPHO HEPABCHCTBO /2 + f + \/2 2 < Zf

917. Mcnonb3yst METO MaTEMATHUECKOI HHIYKIHH, 10KAXKHTE, 4TO MPH
moGoM nE€ N 3HaucHue Boipakenns 4n’ + 8n + 3 penures Ha 3.

918. Ileny Ha ToBap, paBHYI0 64 y.Ji.e, TPUIK/IbI YBETHUHBAIH HA OJHO H
TO K€ YMCIIO MPOLIEHTOB. 3aTeM IONYUCHHYIO LEHY TPHIAKIIbl yMEHb-
HIajIk Ha 9TO XKe YMCII0 NpoueHToB. HaitiuTe 910 4HCI0 NPOLEHTOB,
eCIIM LieHa ToBapa cTana paBHoii 27 y.1.e.

914. Brrumciure:
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899.

900.

901.

902.

903.
904.

905.

906.

6) Jlns mokpacku 1ojia B KOMHATE H3PAacXoJ0BaaH 2 KI' KPAacKH.
Xpatut 1 1,5 Kr Takoii KpackH /Uit NOKPacky noJjia B KOMHaTe, JUIH-
Ha KOTOpoii B 1,5 pa3a MeHblle, a LHpHHA Takas xe?

Vikaxkure Bce HUDPEI, KOTOPbIE MOKHO MOCTABHTH BMECTO 3HaKa *,
4T0GBI YeThIpex3HauHoe uncno 379* genunock Ha 6.

Jlokaxute, uto: a) 8° + 47 nenutes na 12; 6) 8¢ — 4° nenntcs na 24;
B) 4n* — 4n + 6 genures Ha 3 npu mo6oM nEZ.

JlokaxuTe, 4TO NpPH TI060M LETOM /1 BEPHO PABEHCTBO:
a) 344 Q2 4 g7 =341 6) 93 4 Qu . G174 27 = o0+,

Berunciure:

12 [y 3
VrpocTHTe BbIpaskKeHHE: a) (aa4‘_/:—x) H) (_’5;!‘) ( :bj

Coxparute 1podb:

x 25 = 10xy +y* 5 XF=Tx+12
y =255 X —8x+15°

5))(—6\/;'*;9» B =2x—l
Jx=3/y 165" +8x+1°

Haiizute aBy3HauHOE YHCII0, CyMMa UH(pP KOTOpOro paBHa 9, ecin
M3BECTHO, YTO YHCIIO, 3aMHCAHHOE TEMH Ke IH(ppaMu B 06paTHOM
nopsjike, Ha 9 MeHblIEe HCKOMOTO.

Iponssesienne ABYX MOJOKHTEIbHBIX YHCE PABHO MX CPEAHEMY
apudMeTHUECKOMY, @ Pa3HOCTb THX umcen pasHa 1. Haiinute otH
EUTER

Yposens B

242 4 3
A 2 + -—= .
907. Buiuncante Jo-2 " Titds Tie2
908. Haiiznte x U3 paBeHCTBa —-—3'2(6) 3~ l% =5,625.

(5.5+x);2|7






main-20.jpg
5
pbl ducen (x: —;) Ha muoxecTBe N pemieHUsAMH 3TOTO YPaBHCHHUS ABISA-

H0TCS TONBKO ABe mapsl uncen (13 5) u (5; 1), a Ha MHOXKecTBe Z — YeThl-
pe mapst (15 5), (5: 1), (15 =5), (-5; —1). Kaxkayio ynopsaaoueHHyo napy
(x; y) unce, ABNAIONIYIOCA PCIICHHEM YPABHCHHS C ABYMS IEPEMEHHBIMH
X My, MOKHO H306pa3uTh B KOOPAMHATHOMH MIIOCKOCTH TOUKOIA, abcuucca
KOTOpOIi X, a opAnHaTa y. MHOXKECTBO BCEX TAKHX TOUEK ABASETCA rpadu-
KOM ypaBHEHHS C IByMsi lepeMcHHbIMH X 1 y. [IpHBeieM npumeps! penie-
HUil HEIMHEIHBIX YPaBHEHUI ¢ ABYMS NEPEMECHHBIMH.

Mpumep 1. Pemnts ypapuenne 9x* —4y” = 0.

Pemenne. 9x*— 4y’ = (3x - 2y)(3x + 2y). CregoBarensho, 3x — 2y =
=0 mn 3x + 2y = 0. BoIpasuB nepemMeHHyio y uepes x, moayuum y = 1,5x
uian y = —1,5x. 3Ha4uT, PeLICHUAMH JaHHOTO YPaBHEHHS SBIAIOTCS BCE
napst aucen (x; 1,5x), (x; —1,5x).

OTBeT. (x; 1,5x), (x; —1,5x), rae xER.

Mpumep 2. Pemnts ypaBHenue x> + 6x +3? — 10y + 34 = 0.

Pemenue Mcnonb3ys popmysibl KBazpaTa CyMMBI B Pa3HOCTH BYX
BbIpaKeHHil, mpeobpasyem 3T0 ypasHeHHe Tak: (x + 3)* + (v — 5)* = 0.
CyMMa KBaipaToB JABYX BBIPaKCHHII paBHA HYJIIO, eCi 00a U3 HUX paB-
Hbl Hym0. Clie10BaTeNbHO, JaHHOE yPaBHEHHE HMEET CAMHCTBEHHOE pe-
wenne (-3; 5).

OtBeT. (-3;5).

Mpuwmep 3. Pewnts ypasuenne x* + 4x + 3> = 5 u u306pasuth MHO-
JKECTBO BCEX Map ero peuenuii rpaduuecku.

P e e ue. 3anuuiem JaHHOE ypaBHEHHE B
Buze: (x +2)* + 3* = 9. DT0 ypaBHEHHE OKPYK-
HOCTH ¢ leHTpoM B Touke (-2; 0) u paauycom 3
(pucynox 9). KoopanHaTsl Kax10i TOUKH 3T
OKPYIKHOCTH SBISIOTCS PELICHHAMH HCXOJHOIO
YpaBHCHH.

TTp umep4. Moctpouts rpaduk ypaBHEHHS
—12)% + 5xy +2x*=0.

Pucynox 9
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472.

473.

474.

475.

476.

477.

HaiizuTe nepsslii wien GeckoHeuHOo yObIBAKOIICH reOMETpHYECKOil
nporpeccui (c,), Als KOTopoii:

a)S=0.2uq=%; B)S=64uc +c,+c
6)S=05uc +c,=048;

HaitanTe 3HaMeHatenb GECKOHEYHO yOBIBAIOLICH TeOMETPHUECKOIl
nporpecent (b,), B KOTOPOii:

a)b,=3,5=35; B)b,=—1.5=16;

=6,3.

6)S,= +5: r) 195 =278,

TTpu KaKKX 3HAYCHUAX ¢ CyMMa OeCKOHEUHO yObIBaKOLIEH reOMeTpH-
4ecKoit nporpeccun 2a; aﬁ; a; ... pasHa: a) 8;6) 2 + ﬁ?

Cymma GeckoHeuHO yObiBalolieii reoMeTpHueckoii nporpeccu (b))
pasHa 8,75. Ecin B34Tb €€ WICHBI, CTOALIHE HA HEYCTHBIX MECTAX, TO
nosyunTes GeckoHeuHo yObIBalOIIas reOMeTpHUYCCKas MPOrpecens,

CyMMa KOTOPOii paBHa 7%A Haiinure b,.

HaiiauTe nepBbiii wieH W 3HaMeHaTenb OECKOHEWHO yObiBaouICit
reomMeTpHueckoii nporpeccu (b,), U1 KOTOPOI CyMMa UJICHOB C He-
YETHLIMH HOMEPAMH PaBHa 3, a CyMMa WICHOB C YETHBIMH HOMEpa-
MH paBHa 1.

Jlan paBHOCTOPOHHMIT TPEYTONBHHK CO CTOPOHOI, paBHOii 8 cm. OT
HEro npsAMOoii, MPOXOAIIEH Yepes cepeanHbl GOKOBBIX CTOPOH, OT-
CeYeH BTOPOIi TPEYrONbHHUK, OT BTOPOrO TPEYrOJbHHKA TAKHM XKe
o0pa3oM oTceueH TpeTHii U Tak aajnee 10 Geckoneunoct. Haiinure
CyMMy IIOLIa/cH BCeX TaKHX TPEYTOIbHHKOB.

Cymma GeckoHeuHO yObIBaloLIeH TeOMETPHUYECKOH MPOrpeccHH,
nepBblii wieH KoTopoii 1, pasna Q. Haiiute cymMmy KBaapaTos uie-
HOB 9TOIi IIPOTPECCHH.

Hccnenyiite, cymecTByer i GeckoHeuHO yObIBalOmIas reOMETpHYC-
cKasi porpeccHs, Nepeblii uieH KoTopoii B 10 pa3 Gosbiue cyMMmbl
BCEX OCTAlbHBIX ee wieHoB. Eciu cyuiectyer, T0 npuBeauTe npu-
Mep TaKoii N0C/Ie/0BATENBHOCTH.
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3HAYCHHE BhIpaXEeHUs n(n + 1) — ueTHOe, KaK MPOH3BEJICHHE JBYX MOCIE-
JI0BATENbHBIX HATypanbHbIX ukceln. Clie0BaTebHO, JaHHOE YPaBHEHHE
HE HMEET PElICHHIT B HATYPAIbHbBIX YHCIAX.

O 1B eT1. Her pemennii.

3agaua . [lnowaas YeTsipex KBaJpaTOB CO CTOPOHOI x Ha 7 M*
Gosble TUIOMAAN JCBATH KBAaJAPaToB CO CTOPOHOIl y. Mccnenosars, Mo-
TYT JIH JUTHHBI CTOPOH JTHX KBA/JPATOB (B METPax) ObITh BBEIPAKEHBI HATY-
PanbHBIMH YHCIAMH.

Pewenne. ITo ycnoBuio 3a1aun coctaBum ypashenue 4x* — 9y* =7
M peunM ero Ha MHoxkecTse N. JIisi 5TOro pasioxkuM €ro JeBYyi0 4acTh Ha
MHOKHTEJIH, @ NPaBYIO NPEJCTABHM B BH/IC NPOU3BEICHUS HATYPAIbHBIX
gucen. [Momyunm (2x — 3y)(2x + 3y) = 1 - 7. VuuTbIBas, 4TO MO YCIOBHIO

2x—3y=1,{4x=8, {x=2.
2x+3y=712x+3y=T7,
OtBeT Moryr,x=2M,y=1Mm.

3aj1a44 X >y, IMEEM: {
Y=

BOIIPOCHI

1. Uto HasbiBaeTCA: a) YpaBHEHHEM C JABYMS MepeMeHHbIME; §) pemeHnem
YPaBHEHUS C ABYMS TEpeMeHHbIMH?

2. Yro naseiBaetcs rpaMKOM ypaBHEHHS ¢ AByms nepemenubiMu? [Ipuse-
JIUTE NPUMEP YPABHEHHS C ABYMS IEPEMEHHBIMH, IPadHKOM KOTOPOro ABIs-
ercs: a) npsamas; 6) runep6ona; B) OKpYKHOCTD; T) napabosa.

3. YTO 3HAYMT PEUIHTH yPABHEHHE C ABYMS MEpeMEHHBIMU?

YHOPAKHEHMUSIL.

Yposenn A
53. Kakue u3 ypaBHEHHH SABIAIOTCS JHHCHHBIMH YPABHCHHAMHU C JIBYMS

TIEPEMCHHBIMH!
a)xy=12; B /E Yy =4 V2 -x-/3-y=0
O)x+y=v6; DE-2p+3)=0; o ’::;?g?

54. Kakue u3 nap uncesn (0: 1 %—), 2;4), (1; 1), (1; 2), (% 0). (3; 6) aBas-

10TCS pelieHHsAMH ypaBHeHus 8x — 3y = 57
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Pemenne PaccMoTpuMm JaHHOE ypaBHEHHE Kak KBaJpaTHOE OT-

—5x + 4/25x" + 96x°

HOCHMTEIIBHO TEPEMCHHOM y M pemuM ero: y,, = - -

Rl 2 1
=T T 3mRsog Cre1oBaTebHO, PEHICHHAMH HCXOAHOTO
YPaBHCHHSA ABIAIOTCS BCE Maphbl YHCE
o 2 ki Y
(x. 3 x) H (.\', 4.\'), rae xER. B xoop-
JUIMHATHOM MIOCKOCTH 9TO MHOKECTBO 1
TO4YEK — OOBEAMHCHHE JBYX MPAMBIX A
_2 = L
Y= ARy =X (pucynox 10). 3 (1 LR
Mpumep 5. Haiitu Bce na-
pel (m; n) HENBIX 4YHCEN TaKHe, 4TO Pucynok 10

m+n=mn.

Pemenue. Pemum B HeIbIX UHCIaX ypaBHEHHE m + n = mn, IS ve-

n T TpencraBum

T0 BBIpasuM n uepes m. Honyunm n(1 —m) =—-m, n =
m—1+1
=1
yaeM, 94T0 n€ Z muib npu m = 0 wm m = 2.
OTtBer.(0;0),(2;2).
TIpumep 6% HcenenopaTh, UMEET JIH PELICHHS B HATYPATBHBIX YHC-
nax ypasHenue 2x° — 537 = 7.
Pewenue. [To ycrnoBHio YHCII0 ¥ IOKHO OBITH HEUCTHBIM, TAK KaK
7 — HedyeTHOE YKCO, a 2x* — uetHoe. O6o3Haunm y = 2n + 1, rae nEN.
Torja 1aHHOE yPaBHEHHE NPUMET BHIL:
2x2-5Q2n+1)*=1,
2x*—20n*-20n-12=0,
X =10n* = 10n -6 =0,
X2 —=10n(n+1)-6=0.
W3 nocneiHero paBeHCTBa CACAYET, UTO X JIOKHO ObITh YCTHBIM YHC-
nom. Tyers x = 2m, rae meN, toraa 4m* — 10n(n + 1) — 6 = 0, 2m* —
—5n(n + 1) — 3 = 0. Ho nocieanee paBeHCTBO HE BBIMOMHACTCS, TAK KAK

1
TOCJIC/IHEE PABCHCTBO TaK: 11 = ,n=1+ ﬁ OTcroaa 3aKkIi0-
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67. Pa3HOCTb KBAZPATOB KAKHX JBYX HATYPalbHbIX umMcen paBHa 1337
(TIpumep, YCTHO pelIeHHbIH ()eHOMEHANLHBIM ()PAHILY3CKHM BBIUMC-
mutenem Aupu Monze B 1840 roy B IKOJIBHOM BO3pacTe).

Yposens B

68. Oxnuum u3 pewennii ypapuenus x* — y* = 72 sBaseTcs mapa uucen
(m; n), tae m ¥ n COOTBETCTBEHHO PaBHbI KOJIHYECTBY CaMbIX 0OJIb-
HIMX 03ep, MOJTHOCTBIO PACTIOI0KEHHBIX Ha TeppuTopun Kasaxcraua,
nIowaAb Kaka0ro U3 Kotopbix Gonee 700 KM?, M caMbiX ATHHHBIX
PEK MPOTSKEHHOCThIO He MeHee 800 KM, MPOTEKAIOIMX 1O Tep-
putopun Kazaxcrana. Haiiiute 5T uMcia, €ciid HM3BECTHO, 4TO
12<m+n<20.

Boonas cucmena Kasaxcmana

69. M300pasute Ha KOOPAMHATHOI MIOCKOCTH MHOXKECTBO TOUEK, KOOp-
JIMHATHL (X3 ¥) KOTOPBIX Y/I0BJICTBOPAIOT COOTHOLICHHIO:
a)ly—x{=2; B) x|+ v =2; n=x—4x+3;
6) -l =2; r)pl=4-x% )y =2x.

70. I'py3 maccoii m TOHH Obljl MEPEeBE3eH aBTOKOJIOHHOI, cocTosIei 13
X MallnH, KOr/a Kak1as U3 HUX C/elana 1o y peiicos, a 3atem eute 7
W3 9THX MamuH — 110 12 peiicos. Eciu 661 kaXk1as H3 MalIiH caeana
10 (v + 6) peiicoB, TO JUls IEPEBO3KH MOIOBHHBI TPy3a MOTPebOBaIOCh
Ob1 Ha 7 MamnH MeHbuie. CKonbKo MalIuH ObLIO B aBTOKOJIOHHE?
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W3 nonobust tpeyronsunkos CBD u MCO, ACD u KOM cnenyer, 4to

BD _ CD _ AD _OC-AD _ 11 _
oC ~ OM KM.OTKyuaKM BD =g 1= ,T0ecTh 1 +¢q +
1
@t gt =,
gt =g
Ecnu b, # 1, To, yMHOXKHB JIEBYIO H NPABYIO YaCTH NOCIIEAHETO PABEH-

by
Tl
3anaua 1. Haiinure Tpernii unen Geckoneuno ybsiBalonieii reome-
TpHUECKOii nporpeccut (b,), cymma KoTopoii paBHa 1,6, a BTOpoii uieH pa-
Ben —0.,5.
Pemwenmne. Ilo ycnoBuio 3aau COCTaBHM CHCTEMY YpaBHCHHit
b _8

cTBa Ha b, nonyuum dopmyiy S = i rae0<g<l.

I—g 8 " b1 8, T S
h PemnueeAb,q.l_q 7 59— =75
b.q=——2-.
¢ —q-7g =05g=——5 " =—3"i¢= § - He yioiersopser
yenosuio [g| < 1 ¢, = —(17. Torna b, = bg= (—IE) e (—{T) = !;
L
O'rse‘r484

Mpumep. 3anucath GECKOHEYHYIO MEPHOAMUYECKYIO ACCATHUHYIO
Apo6b 5,2(7) B BUIAC 0OBIKHOBEHHOIT APOOH.

Pemenue. IIpeicTaBUM JAHHOE YHCIIO B BHAE CYMMbl Pa3psiHbIX
cnaraemsix: 5,2(7) =5+ 0,2 + 0,07 + 0,007 + ... .

Bcee ciaraembie 9TOif CyMMBbI, Ha4MHas ¢ TpeTbero, obpasyror Gec-
KOHEYHO YOBIBAIOIIYIO IeOMETpHUCCKYI0 mporpeccuio (b)), B KOTOpOii

b, = 0,07, ¢ = 0,1. Cymma 570ii nporpeccun pasua: S = _1(10(;7, =%’
g2 g B oy B5 05 '
Torna5,2(7)=5+ {5+ 55 =5+ 55 = 15"

Ormer. 52(7)= %
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HaiizuTe cenbMoii uieH apupMeTHuecKoii mporpecch (a,), eciu u3-
BECTHO, uTO 3a, + 4a,, = 140.

ITpy KakOM 3HAYCHHH NEPEMEHHOH X uncna x + 8, x + 2, 3x — 2 6yayr
MOC/IeI0BATEILHBIMH UICHAMM: a) apu(METHYECKOil Mporpeccuu;
6) reomMeTpuieckoii nporpeccun?

Tpu paznuunbIX uncna a, b, ¢ 06pasyioT B yKa3aHHOM MOpsJIKE reo-
MeTpuuecKyio nporpeccuio. Yucna a — b, b — ¢, a — ¢ obpasywor
B yKa3aHHOM IOpsjke apudmeTHueckyio nporpeccuio. Haiimute
3HAMEHATE/Ib FEOMETPHYECKOIT IPOTrPECCHH.

CrieuanucT 3a HeCKOIbKO aHel 3apaboran 50000 Tenre. B nepsbii
aeHb — 9000 Tenre, a B Kaxablii cneaytomuii Ha 50 Tenre Gonbie.
3a ckombKo el oH 3apaboTan 5Ty cymmy?

Beruucaute 100 +96 +92+ ... +8+4-98-94-90—... —6-2.

Kynen umen 14 uapok cepeOpsHbIX, MPUYEM BECa YapoK pacTyT
1o apudmeTHIecKkoii mporpeccun ¢ pasHoctsio 4. Iocneanss gap-
ka Becut 59 nortoB. Ckonbko BecaT Bce uyapku? (3agaua u3 KHHTH
«Apudpmernka» JI. @. Maruuukoro; 10T — pycckas ApeBHAs Mepa,
pasnas 12,8 rpamma.)

Mexay uncnamu 2,5 u 20 BcTaBbTE JBa TAKHX HHCIA, YTOOBI OHH
BMECTE C JIaHHBIMH 00Pa30BBIBAIH FEOMETPHUYECKYIO HPOrPECCHIO.
VY cemu mun ectb 7 komrek. Kaxas komka chemaer no 7 Mpliieii;
Kak/1as MbIlb Che/acT 10 7 KOJOChEB AUMEHS; H3 Kak/I0ro Kojoca
MO’KHO BBIPACTHTB 110 7 Mep 3epHa. CKOJIBKO MEp 3epHa CHACai0T ITH
komkn? (Crapunnas 3aza4a w3 nanupyca Paitnna, okono 2000 ner
J10 H.9.)

Haiinure cyMMy NATH NEPBBIX YICHOB FEOMETPHYECKOIT MpOrpeccHn
(x,), ecnu x, =9, x, = 243.

B reomerpuueckoii nporpeccun 6 uieHos. Haiinnte ce mepsbrit
4JICH, €C/IH CyMMa IEePBBIX TPEX ee 4ICHOB paBHa 28, a cymMMa Tpex
nocyieHIX paBHa 3,5.

B reomerpuyeckoii mporpecciu nepsblii wieH noxoxutenex. Ipu
KAKOM 3HAYCHMHM 3HAMCHATE/S MPOTPECCHH CyMMa MEPBBIX Tpex
ujieHOB Oy/1eT HauMeHblek?
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Haiiaute e mapel umcen (x; y), KOTOpbIC ABIAIOTCA PCIICHUAMH
ypaBHeHHs 2x — 5y = 16 ¥ npHHAAIEKAT MHOKECTBY:
a) nenbix; 0) HATYPaIbHBIX; B) HPPALHOHAIBHBIX YHCEIL.

Jlns KakJ0r0 HenHuHeitHoro ypaBHeHns u3 Ne 53 ykaxuTe napy umucen
(x: y), KOTOpas ABJACTCA CrO PCLUICHUEM.

Hcenenyiite, CymecTByeT JH LEN0E 3HAUCHHE X TAKOE, YTO PELICHHEM
ypaBHenus x(x — 1) — 2xy = 42 spnsercs napa uucen: a) (x; 4); 6) (x; 5).
OJH 3 KATETOB MPAMOYTONBHOTO TPEYTOMbHHKA paBeH y/2 M.
CocraBbTe ypaBHEHHE C JABYMs NEPEMCHHBIMH JUIS HAXOXKICHHS He-
H3BECTHBIX CTOPOH 3TOr0 TpeyronbHuka. Mccmeayiite, moryt sm
€ro rMIOTEHY3a W BTOPOil KaTeT ObIThb COOTBETCTBEHHO DaBHBIMH:
a)1,5amu 05 am;6) 3 amu 7 am.

Haiinure ABy3HAUYHOE 4HCIIO, €CIIH OHO B 3 pasa Gosibiue CyMMBbI €ro
undp. Mecneayiite Bce BO3MOXKHBIE CTydan.

l'[ﬂoulam, NpAMOYTrojIbHHKA, JUIHHBI CTOPOH KOTOPOTO BbIPAXXCHbI
LENbIMH YHCIAaMH METPOB, paBHa 16 m%. Haiiaurte ero HanmeHbiumii
nepumerp.

Toctpoiite rpaduk ypaBHCHMS:

a)x’+y=5; B)2y+3x=1;

6) xy=15; r)x}+y?=25.

HaiiauTe kakyo-HiOy/Ab Mapy HaTypadbHbIX YHCEN, KOTOPAs ABISCT-
Csl PCLICHHEM YPAaBHCHMA:

a) @ +y —(w)=1; B) m" = n".

6) (.\'—yﬁ)(x +yﬁ)= 1;

Haiiaure Bee napst uucen (x; y), yA0BACTBOPAIOUINE COOTHOLICHHIO:

a)4x>-81y*=0; B) xy + 20 = 5x + 4y;

6) x>+ 2xy + > =0; r)x/y—3=x—3/y.

HccnenyiiTe, CylmecTByeT JiM TaKoe JBY3HAYHOC UHCIIO, IPH ACTCHHH
KOTOPOro Ha CyMMy LH(p B 4aCTHOM NoJyyaeTcs 3, a B ocTaTke — 7.

Pemnte B HATypaibHBIX YHCIAX YPABHEHHE, PACCMOTPEB BCE BO3MOK-
Hble cinydan: a) 3mn — 7 =3n—2m; 6) 2mn —4 =m + 2n.
CyuecTByIOT i ABY3HAYHBIC HATYPajbHbIC YMCIA, TIPOH3BEJACHHE
wudp KOTOPBIX: a) paBHO X cymme; 6) B 4 pasa Gosblie HX CyMMbl?
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Tostomy S, — -, 970 3anuckiBaioT Tak: 0,3 + 0,03 + 0,003 + 0,0003 + ... =

L
3
1 1 o o

=3 Yucno 3 Ha3bIBAIOT CyMMOMH YKa3aHHOH NPOTPecCcHH.

Cymmoil Geckonedno yovleaiouell 2eoMempuieckol npoepeccul Ha-
3bIBACMCA YUCNO, K KOMOPOMY CMPEMUMCA CYMMA N NEPELIX €€ 4IeHOB
npU N, CMpemAuemcs Kk 6eCKOHeYHoCmu.

Jnst BeiBoma (popMydbl CyMMbl OCCKOHEYHO yOBIBAIOLICH reome-

TpHYeCKOii mporpeccun by bg; ...; bg"'; ... ucnombsyem Qopmyiy
bi(1—q") b biq"
=" =2 A < x
S, I-¢ Tockonbky S, T 1= ulg| <1, 10 npun — x

big
=

by
S, — T 3HaueHHE BHIPAKCHHS I
-q
HeuHo yObiBalolei reoMeTpHueckoii nporpeccuu. opMyy 9T CyMMbl
anuCHBaOT Tak: § = — 2
-q
PaccMOTpHM reoMeTpHuecKHii BbIBOJL 3T hopmynbl, ecin 0 < g < 1.

3Hauenue ¢" — 0 u — 0. CnenoBatenbHO, NP 71 — o0 3HAYCHHE

b,
' NpHHUMAIOT 3a CyMMy Gecko-
—q

IMoctpoum kBazpar OKMN, OTMETHM Ha €ro CTOPOHAX €AHHHYHBIC
OTPE3KH M BBICIUM TOCIEA0BATENbHOCTE 0Tpeskos OC, AB, A B, A.B.,

AB,, ..., Kak NOKa3aHO Ha PHCYHKE 45. DTH OTPE3KH H300PAKAIOT WICHBI
reoMeTpuuecKoii nporpecenn 1 ¢; ¢% ¢*; ... co 3HameHareneM ¢ = AB n
b, = 1. JleiicTBUTEILHO, H3 MOA00HS BbIICICHHBIX LBETOM MPAMOYIOIb-
HBIX TPEYrONbHHKOB H CBOHCTB MPONOPLMIi MOTyyaeM:
B,

A—'qbl = ;i orkyaa 4B, = ¢*. b A B = d

ABy By g 4B o i '

AB AB’ q q ;

A.B, = ¢’. I Tak nanee. © §A

CyMMa 4jICHOB TOif MPOrpeccHH pas-
Ha cropone KM xpagpata OKMN. Haiinem i

[} 1 K

KM, ucnionb3ys 1o1061e COOTBETCTBYIOIUX
TPEYroNbHUKOB M CBOHCTBA MPOMOPLMIA. Pucynox 45
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952. Ipy KaKKX 3HAYCHUAX ¢ CHCTEMA YPaBHCHHII:
a) {y T =a yyeer 3 peuenus; 6) {"" TY a4 pyveer 4 pete-
Ftyi=9 [x|+]y|=2
Hua?

953. Pemnte cuCTeMy ypaBHCHHIL: a) £ .y
i SR

Gt {x+y+xy=5,
18;
b X

XHy +ay=1.

954. Haiiaute niomaab GUIypbl, KOOPAHHATDI BCEX TOUEK KOTOPOI ABIS-
lx|+|yl=4,

I0TCS PEUICHHAMH CHCTEMbl HEPABEHCTB {‘ |
¥|=2:

IMocsieroBaTeIbHOCTH

Yposenn A

955. 3anuunTe nepbie YEThIPE WiCHa MOCHEI0BATENIBHOCTH (a,), 3a1aH-
HOIt hOopMyI0ii 7-T0 useHa:

a)a, =5(‘"_*l_lz*; B) a,= (-1)n%
S < il (£0))

n!
956. 3anuiIHTe YETHIPE WICHA MOCICA0BATEIBHOCTH:
a) YCTHBIX HATYPAIbHbIX YHCEI, ACAAIHXCS Ha 5;
6) HEUETHBIX HATYPAJIBHBIX YHCE, ACHALNXCS Ha 3
B) HATYPAIbHBIX YHCE, KPATHBIX 3 1 4;
T') HATYPAJIBHBIX YHCEI, KOTOPbIE MPH JIeJeHHH Ha 9 Jal0T 0CTaTOK 8.

957. CocraBbre OpMyIy 7-r0 UICHA VIS KAXI0H U3 MOCICA0BATENbHO-
CTeii, MOJlydYeHHOI NpH peleHn  3a1aun 956. SIBAA0TCS 11 9TH 110~

CJICA0BATCIBHOCTH apud)MemqecxuMu nporpeccmmu?

958. IMocnenosarenbHocts (c,) 3aaana opmynoii ¢, = 3. Ycranosure,
BEPHO Jin paBeHcTBO ¢, + ¢, = 12¢,.

959. TlocnenoBarenbHocTs (v,) 3azana dopmyinoii y, = n® + 8n + 42,
SlBnsieTcst M WIGHOM 9TOM M0C/IE0BATENBHOCTH uHCi0: a) 513
6) 98?

960. CKOJIBKO MOMOKHTEILHBIX YICHOB HMEET MOCIE0BaTENbHOCTS (V,),
3ajanHas GopMyoii y, = -n> —2n + 37
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2. CucTeMbl HeJIHHEHHBIX ypaBHEeHHIH
¢ IByMSI lepeMeHHbIM

Vuebuble 10CTHAREHHS 10 H3YUEHHIO TEMbI:

* 3HATH MOHATHE CHCTEMBI HETMHEIHBIX YPABHEHHIT C IBYMS EPEMEHHBIMH;
*3HATh, YTO HA3LIBACTCA DPEIICHHEM CHCTEMbl HEJIHHEHHBIX ypaBHEHHil
C IByMSl TIEPEMEHHBIMH;

* YMETb peliaTh CHCTEMbI HEJTHHEHHBIX YPaBHEHHii C ABYMs MEpPEMEHHBIMH
Crocobami MO/ICTAHOBKH, aJITeBPaHeCKOro CIOKEHHS, rpadaeckn.

TlonsTie cucTeMbl ypaBHEHHii C ABYMs NEPEMEHHBIMH H3BECTHO
u3 Kypca anreGpbl 7-8 kimaccoB. PaccMaTpuBalInCh CHCTEMbl ABYX JIH-
HCIHBIX YPaBHCHHH C JBYMs MEPEMCHHBIMH, TO €CTh CHCTEMBbI BHJa
{mx F.bidi=h;

ax + by =cy,

e X, y — nepeMenusie, a, b, ¢, a, b,, ¢, — HeKOTOpbIE

HCﬁCTBHTCJ’IbHHC umcna. Bel 3Haere takke u METO/Ibl PCLICHHS TAKUX CH-
creM: crnocod MOACTAHOBKH, MCTO/L MFCGPHHHCCKOTO CJIOKCHHA, rpadm-
uecKuit. DTH Ke METO/Ibl ABAAKOTCA OCHOBHBIMH H NIPH PCUICHHH cucmem
HENUHCUHBIX YPAGHEHUL ¢ OBYMA NEPEMEHHbIMU, TO €CTh CHCTEM YpaBHe-
HHU, B KOTOPBIX XOTs Obl 0JIHO ypaBHEHHE — HEIHHEIHHOE.

HanoMHuM, 4TO pewenuem cucmemst ypaBHEHHH ¢ IByMs TepeMeH-
HBIMH Ha3bIBACTCS yNOPSAOYCHHAS Mapa 3HAYCHMI TEpeMEHHbIX, 06pa-
mamouias Kaxa0e ypaBHCHME B BCPHOC YHCIOBOC PAaBCHCTBO. Pewums
cucmemy ypasHenuil — 3T0 3HAUMT HAHTH BCE €€ PELICHHS MIH yCTaHO-
BHTb, UTO pelieHuii HeT. [[Be CHCTEMbI YpaBHEHHII HA3BIBAIOTCA PAGHO-
CUNbHBIMU, €CITH BCE HX PEIICHNUS OIHH M T€ JKE HJI OHH HE MMEIOT peile-
HUL.

PaccMOTpUM MpHMEphbl PELICHUS CHCTCM HEIMHEHHBIX ypaBHEHHMil
C JIBYMSI IEPEMEHHBIMH.
x—y=5,

Mpumep 1. Pemnts cucteMy ypaBHeHuMH { y
X =2 Fy=T=0i
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BOIIPOCHI.

1. laiite onpenenenue GeckoHeuHO yObIBaIONIEH reOMETPHYECKOI nporpec-
CcHH.

2. Yro npuHHMaeTcs 3a cymMMy GeckoHeuHo yOwbiBalomieii reomeTpuueckoit
nporpeccuu?

3. 3anumute u o6bAcHuTe GopMyTy CyMMbl GeckoHeuHO yObIBalowIei reo-
METPHUECKOIi MPOrpeccuu.

YIPAXKHEHMUSI.

Yposens A
464. 3anuinuTe YeTHIpe MEPBBIX WicHa OECKOHEYHO yObIBalOLICi reoMe-
TpHuecKoii mporpeccuu (b,) 1 HaiiuTe ee cymMMy, eciu:
1

1
a)b=1,9=7; 8)b=2,9="1;
6)b=1,g=-3;  nh=-34=-1

=Llg=—7; =-39=7.

465. Haiizute cymmy GeckoHeyHO yObIBaoIIeii reoMETPHYECKO Mpo-
rpeccHu:

b . 5.

)84 +2-1+5 -+ a)3+ﬁ+1+ﬁ+.
20,63 189 , V21
)T~ e e ok el N-2+y2 -1+ i s

Cltatd+..

466. YpocTHTe BhIpaXKeHHE: td it TAC umCIHTENb H 3HAMC-
HaTelb APOOH — CyMMBbI GECKOHEYHO YOBIBAIOIIMX FEOMETPHYCCKHX
nporpeccuii.

467. Haiinute cymmy GeCKOHEUHOI nporpeccHu:

a) 1 + cos 60° + cos?60° + ... ; B) 1 —sin 45° +sin?45° — ... ;
6) 1 +1tg 30° +tg?30° + ... ; r) =1 —cos 30° - cos?30° — ...

468. TlpeacraBbTe GECKOHEUHYIO JCCATHUHYIO NMEPHOAMUECKYIO APOOL B
Bi/ie 00bIKHOBEHHOIT 1podH:
a) 0.4(4); B) 0,23(3): n) 0,423(7);
6) 0,3(4); r) 1,17(2); e) -21,1(5).

469. 3anuunte B BHiE APoOH BhIpAKEHHE, B KOTOPOM [x| < 1:
a)3+3x2+3x + ...+ 3%+ . ;6) 1 + 20+ 2%+ ...+ 2"+ ...
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982.

983.

M3BecTHO, 4TO X, M X, — KOpPHH ypaBHeHus x* — 7x + a = 0,
X, M X, — KOPHH ypaBHeHHs x* + 5x + b = 0, npuueM 9HCIA X, X,, X,
X, COCTABJIAIIOT B YKa3aHHOM MOCIIE10BATCILHOCTH apH(DMETHUECKYIO
nporpeccuio. Haitante a u b.

Tpu umicIa COCTABIAIOT reoMeTpuueckyio mnporpeccuio. Ecin us
TPETHEro YHC/IA BBIYECTh 4, TO YMCIA COCTABAT apU(PMETHUCCKYIO
nporpeccuio. Eciu jke u3 BTOPOro M TPEThEro YiCHOB MOIYYCHHO
apu)MeTHYECKOIi MPOrpeccHH BBIYECTh MO 1, TO CHOBA MOMy4HTCS
reoMeTpuueckas nporpeccus. Haiiture nexonusie uncna.

Tpuronomerpus

Yposens A

984. IlIxuB BpalaeTcs ¢ yriaoBoi CKOPOCTHIO % pan./c. 3a kakoe Bpemst
OH ¢JIe/1aeT MoJHbli 060poT?

985. Haiiqure paanannyio Mepy AyrH OKPYKHOCTH, pajHyc KOTOpOii pa-
BeH 12 oM, ecnu AuHHA 9TOl Ayru paBHa 2,4 M.

986. MunyTHas cTpeska yacos umeet anuny 0,6 m. Kakosa annna ayru,
KOTOPYIO ONHCBIBACT KOHECI CTPEJIKH B TeucHue: a) 15 muHyT:
6) 50 munyT?

987. HaiiguTe paiHaHHyi0 Mepy YIJIOB NPABHIBHOIO: a) MATHYTOJIbHIKA;
6) necATHYrObHUKA.

988. MoryT jiii TAHT€HC H KOTAHTEHC O/IHOTO M TOTO K€ yriia ObITh COOT-
BETCTBEHHO PaBHbIMH: a) 2 + ﬁ u2- ‘/5; 6) 1+ ﬁ ul- ﬁ?

989. Haiinute 3HaueHue BbIpaxkeHus sin 225° - cos 120° - tg 330° x
x ctg 240°.

990. Jloka)uTe TOKIACCTBO:

i3 2
a) Sl‘n a—cos a

sina@ —cos &
6) (sin*a + 1)* — (sina — 1)* = 4 — 4cos’a;

—sina-cos a=1-sin2a;

B) ctg% - tg% =2ctg a;

sin(n—a)*—sin%
F)—a:‘gf»
l—cos(rr—ar)-%-cos?
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71.

72

73.

74

TocTpoiiTe Ha KOOPAHHATHOM MIOCKOCTH MHOXKECTBO BCEX TOUEK, KO-
OpAMHATHI (X; ) KOTOPBIX SBISIOTCS PEUICHUSIMH YPABHEHMUSA:

a) (x* = 16)* + (* - 25)*=0; B) X -y +x%y—xp?*=0;
6)x*—2x+)’—8=0; r)2x*=2x% +y*—xy=0.

Hccnenyiite, npu Kakux 3HaYCHHAX YER U yE R BEPHO PaBEHCTBO:
a)x?+6x+y — 10y +34=0; B —6p+9+x-4yx +4=0;
6) x?+ 5y +4xy + 2y + 1=0; DX +2/2x+y-2/y +3=0.
Pemnte B HaTYpabHBIX YHCIAX yPABHEHHE:

a)3n—2=2mn—-3m; 6)2mn—4=m+3n.

Hcenenyiite, KakoBbl MOTYT OBIT JUTHHBI CTOPOH NPAMOYTOJIbHHKA B
METpax, ecili €ro IUIomaib BHIPAKACTCA B KBaJPATHBIX METPax TeM
K€ 1IEJIBIM YHCIIOM, UTO H €ro MepuMerp.

Yposeus C

7s.

76.

77.

78.

Haiizure aBe mapsi (x; ) HaTypasabHbIX YHCE, ABIAIOMHECS PEUICHH-
SAMH ypaBHeHus x> — 3xy + 2)7 + 6 = 0.

MotopHas 10/1Ka ABHXKETCS IPOTHB TCUCHHA PEKH H BCTPEUACT IIIbl-
Bymnii miot. ITocae 9TOro OHa MPOMIBIBACT NPOTHB TEUCHHS eIle
3 MHHYTBI, 3aTeM OBICTPO Pa3BOPAYHBAETCA M JOTOHACT [UIOT HA pac-
crosun 102 M ot MecTa mepBoii BeTpeun. a) Kakosa ckopocTs Tede-
uus pexn? 6) Meenenyiirte, kakoii Morzia 6bITh COGCTBEHHAS CKOPOCTh
JIOJIKH.

a) Mosxuo siu umcno 2018 npejcTaBuTh B BHAE Pa3HOCTH KBaJpaToB
JIBX HATYpPaibHbIX uncen?

6) Jlist XpaHeHHs! OJHOI TOHHBI 3¢PHA HMCIOTCS MEIIKH JABYX pasMme-
POB: OJIHH BMECTHMOCTBIO 10 60 kr, apyrue — 1o 50 kr. Kakoe Hau-
MEHBIIEE KOJHYECTBO MEIIKOB ITHX Pa3MEPOB Hajl0 B3ATh, 4TOOBI BCe
OHHM ObLIN HANOJHEHbI?

TTocTpoiiTe Ha KOOPAMHATHOI MIOCKOCTH MHOKECTBO BCEX TOUECK, KO-
OPHHHaTbI (X; ¥) KOTOPBIX ABJAIOTCS PEIICHUAMH YPABHCHHS:
a)(x—yyP=2x+2y—x2-»*-2; B) 2x* + 5xy — 12)2 = 0;

% —y‘ _ xE ¥ y' ’
x—y x+y’

6) r)x?+ )2 =6[y| + 16.
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3agaua 2. B yron 4, pas-
Hblif 60°, BIHCAHA OKPYKHOCTD,
pacctosuue ot uentpa O, KOTo-
PoOii 10 €ro BepuIHHbI PaBHO d.
3ateM B 9TOT yroux Brucano bec-
KOHEYHOE MHOMKECTBO OKPYXK-
HOCTeil, Kacalomuxces Apyr aApy-
ra U CTOPOH yria (pucyHok 46).

HaiitTn cymmy pammycoB Bcex
9THX OKPYKHOCTEIi.

Pucynok 46

Pewenmne. [ycts O,C = x. YUuTBIBAsA, 4TO LEHTPbI BCCX BIHCAH-
HBIX OKPYKHOCTEHf Jie)aT Ha GHCCEKTPHCE JAHHOTO YIia, H CBOMCTBO Ka-
TeTa NPAMOYTOJIbHOIO TPEYTOIbHHKA, JICKALIETo NPOTHB yria B 30°, nme-

aw: 0B =4, 40,~2x,40, =2+ x+ L =3+ &,

ITo ycnosuio 3amaun AO, = d, Torna 3x + % =d, x= %, TO €CTh

_d 0:c_ 1
o,C= 6 > 10dTOMY B3
Tycte O.D =y, Torna A0, =2y, A0, =2y +y+ % =3y+ % VuursiBas,

d

4 d _d
32) = (g TO ecTh 0D = Toraa

- d
uro A0, = 3> HoayuHM 3y + 6 187

0D _ 1

0.C 3"
AHAIOrHYHO PacCyx/as, MojyyaeM, 4TO PaJHyChl BCEX OKPYKHOCTEH
006pasyioT GeCKOHEYHO YOBIBAIOILYI0 FEOMETPHUECKY IO IPOTPECCHI0, Tep-

& % d 1
BbIH YJICH KOTOPOH paBeH -, @ 3HAMCHATCJIb PaBCH ? Haxoanm ee CyM-

My:S=%:(l—;~)=%d4

3
OtrserT. 4d.






main-258.jpg
972. Cymma Tpex uHces, COCTAaBIAIONIMX BO3PACTAIONLYIO apH(meTHue-
CKyI0 mporpeccuio, paBHa 24. Eciu TpeTbe 4HCIO yBEIHYHTb Ha 4,
TO MOJIYUCHHBIC TPH UHMCIIA COCTABAT FEOMETPHUCCKYIO MPOTPECCHIO.
HaiiguTe Tpu HCXOMHBIX UHMCIa.

973. Cymma Tpex MepBbIX 4JICHOB 6eCKOHEUHO yOBIBAIOLICH reOMeTpHYCC
Koit mporpeccun pasHa 19. Haiinure ee narhblii uineH, ecau cymma
9TOM nporpeccun papHa 27.

Yposens B
974. TlocnenoparenbHoOCTh (a,) 3aaana GopmyIioii n-ro unexa. Haiiure ce:
a) Hauonbwmii unen, ecan a, =—n*+ 10n - 21;
6) HaUMMEHbBIIHIT wieH, ecimu a, = n> — 16n + 44,
.
btc’atc’ath
THUECKYIO [IPOTPECCHIO, TO M uucna a’, b, ¢? Takke o6pasyior apud-
METHYECKYIO IPOrPECCHIO.

975. JIokaxute, 4TO €CIH YHCIa obpa3sytoT apudme-

976. IlepumeTp TpeyroabHuKa 36 ¢M, NIPUYEM JUTHHBL €r0 CTOPOH 0Opa-
3yI0T apH(METHIECKYIO MPOrpeccuio. MOKHO JiH HAIiTH UTHHY XOTS
Ob1 ozHOM M3 cTopon? Kakie Lesibie 3HAYCHHS MOTYT NMPHHHMATh
JUIMHBI CTOPOH TPEYTrOJIbHHKA, BHIPAKCHHbBIC B CAHTHMETPax?

977. Pewmnre ypaBHenne | +4 + 7+ ... +x =117, ecan B ero aeBoii qactu
3aMHCaHa CyMMa 4ICHOB apH(METHUYECKOM IPOrPecCHH.

978. Ilpn KaKoM 3HAYCHHH PA3HOCTH apHPMETHUCCKOIH MPOrpeccHH, me-
CTOIf WiIeH KOTOpOii paBeH 8, NPOM3BEACHHE TPETHETO H JECATOTO
ujieHoB Oyser Hanbosbunm?

Yposens C

979. TlocnenosatenbHocTh (a,) 3a71aHa PEKyPPEeHTHO @, = 2, @, = Sa, + 2.

JlokaxkuTe, 4To @, = %(5,. 1y,
980. Haiinnre Tpex3HauHoe 4uCi0, UH(ppbI KOTOPOro 06pasyioT apudnme-

THYECKYIO POrPECCHIO i KOTOPOE JeIHTCA Ha 45.

981. Cymma 7 mepBbIX 4JICHOB apH()METHUYECKOIl MPOrpecCHH BbIYHCIIA-
ercs 110 popmysie S, = 5n — n’. Haiinute BocbMOIt 4iieH 3Toil mpo-
rpeccum.
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51. PemuTe HEPaBEHCTBO:

3 2+ 5x+2
P T >0
) &—x] 1) B=2)-(4=2)"
52. Pemnte cHCTEMY HEPAaBEHCTB:
){\2x+3rss‘ ¢ {xz—[6<0. ) el
B %
- s 2 s X _<
%—i6/>0; X 5> 0; T =

3AHUMATEJIBHBIE 3AJIAYH.

1) Cpeansis uudpa TPEeX3HAYHOrO uMCIA paBHA CyMMe KpaHHHX.
CyMMa 3TOT0 4HC/Ia M YHCIA, 3aMHCAHHOTO TEMH ke HHppaMH, HO B 00~
paTHOM MOPsKe, paBHA YeThIpeX3HauHOMY umciy. Haiiaure dersipex-
3HAYHOC YHCII0.

2) BoluncanTe 3HaYCHHE BHIPAKCHHS:

a) ﬁ - %; 6) v/4/390625 .

1
2+ 3

3) Epaeny BaBoe 6ounbiue jieT, ueM Acany Oyaet toraa, korja I'yiabxan
HCTIONHHUTCSA CTONBKO JIeT, cKoibko Epeny ceituac. Kto cpeanuii no Bo3-
pacty?

4) Oren pasjenun HECKObKo AGJMOK AeTsaM Tak. Muaameii aouepn
OH JIall NOJIOBHHY BCeX AGJI0K M elie MoaoBuHy A0I0Ka, crapiiei joue-
PH — TMONOBHHY OCTABIIMXCS H €IE TOIOBHHY A0/10Ka, ChIHY — NONOBHHY
OCTaBILKXCS M elle Nos10BHAY A610Ka. Ckoabko 1610k pasaenun oten?

5) Hekwuii ToproBei Kax/blii roJ yBEIHUYHBAN HA OJHY TPETh CBOE
cocTosiHMEe, yMeHbuieHHoe Ha 100 (yHTOB, KOTOpbIE €KEroHO OH Tpa-
THJI Ha CBOIO CeMbl0. Uepes Tpy rojia oH 0GHApy KL, 4TO €ro COCTOAHHE
yagonnoch. CnpamiMBaercs, CKOJIbKO y Hero Oblio jgeHer BHauase?
(3anaua HeioToHa.)
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42. Jlea kpaua, paGoTas BMecTe, 3arpy3uin 6apxky 3a 2 yaca. 3a CKOIb-
KO 4acOB MOT Obl BBINOJHHTB 3Ty paboTy Kakblil KPaH OTACIBHO,
€CIIH H3BECTHO, UTO OIHOMY H3 HHX IIOHAA0OHTCS ISt 9TOro Ha 3 uaca
Gonbiie, uem BTOpoMy?

43. Pewnre CHCTEMY HEPABEHCTB:
L E—T+
a){Gx 5x+1<0, 6){10" Tx+1>0,
4x—1>0; 1-3x<0.
Yposens C

44. Haiigure KOOPAMHATEI TOUEK NEpecedcHis rpaduKkoB (yHKIHiT:
a)y=‘/;uy=2—x; 6)y=‘/;ﬂy=6—)n

45. Haiiante 3HauCHHE BBIPAKCHUS:

4 + = + - +..+ <
Ja+/e T e+ Jz+fie 7 a2+ /a6

46. YpocTuTe BRIpaKCHHE:

a)/6+2/5 —/6-2/5; B)(1-2/3)+4,/28+10/3;
6) V11-4/7 + /11+4/7; 1)3Y2 +57+30/51-14/2 .

47. U3BecTHO, 4TO X, 1 X, — KOpHH ypasHenus x* — 8x + 10 = 0. He pewas

% X2, X
YPABHCHHS, HAH/INTC 3HAYCHUEC BbIPAKCHUA T L x 7‘
X

48. Pemnte ypaBHEHHE:

a)x?—Tlx| = 0; B) X + 6x + [x + 2| +8=0;
6)12—%=0: X —|(y/=x)]-20=0.

49. Haiiaure Bce KOPHH YpaBHEHHS:
) (et L (x4 d) =2 B) (x—3) -2 —3[=8;
o2+ )+ (x+2)=13 pIE. i35l

50. BenocuneaucT eeT 5 MHHYT N0 jlopore, Mayiueii B ropy, 3atem —
3 mMunyTHI ¢ ropbl. OOpaTHbIH MyTh OH NpeojgoneBacT 3a 16 MUHYT.
M306pasute cXeMaTHUCCKH MapuIpyT ABHKCHHSA BEJOCHMCAMCTA M
YCTaHOBHTE, BO CKOJIbKO pa3 ObiCTpee OH €IET Ha CIyCKe, YeM Ha
noabeMe.
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1. Hesinneiinble ypaBHeHHs! ¢ ABYMS llepeMeHHbIMH

Yuebubie 10CTHAREHHS 110 H3YUCHHIO TeMbI:

* 3HATh W PA3AHYATL MOHATHSA JMHEHHOTO ¥ HEIMHEHHOTO YpaBHEHHS C ABY-
M3l TEPEMEHHBIMH;

* 3HATh, YTO HA3BIBACTCA PEIICHHEM M rPaHKOM HETMHCHHOTO ypaBHEHHS C
JIBYMSI TIEPEMEHHBIMHU;

* yMeThb PEelaTh HENMHEHHbIC YPABHEHUS C JBYMS NEPEMEHHBIMH H TEKCTO-
BbIE 33/1a4H, IPHBOJIMMBIC K HUM.

HekoTopeie ypaBHeHHS C ABYMs MEPEMCHHBIMH PACCMaTPUBAINCh B
Kypce anredpsl 7-8 kiaccos u B Kypce reomerpun 8 knacca. Hampumep,
JTMHCIHbIC YPAaBHCHHUSA C JByMs MEPEMEHHBIMH, TO €CTh YPaBHCHHA BHJA
ax + by + ¢ =0, rie x u y — nepeMeHHsie, a, b, ¢ — HEKOTOpbIE ACHCTBH-
TenbHbIe uKcia. JIuHeliHOe ypaBHEHHE C JABYMS MEPEMEHHBIMH, B KOTO-

POM XOTsi Obl OIMH 13 KOO)(PHIUHCHTOB ¢ Wi b HE PaBEH HYJIIO, HA3bIBA-
eTCs ypaBHEHHEM NEPBOii cTeneHy ¢ AByMs nepemenHbiMu. Jlioboe ypas-
HCHHE C JBYMS MEPEMEHHBIMH, OTIHYHOE OT JIMHEHHOTO, SABIAETCS He-
JMHEHHBIM YPaBHEHHEM C JIBYMS NEPEMCHHBIMH. Pewenuem ypasuenus
c ()(?_VJ{}I NEePeMEeHHbIMU Ha3bleaemcesa makas napa ux zuaueuuﬂ, npu komo-
PbIX YpasHeHue oopawaemcsa 6 6epHoe Yuc1080e paseHcmeo. Y paBHeHHS
C IByMs IEPEMCHHBIMH, HMEIOLIHE OJIHH H TE K€ PELICHHSA WIIH HE HMEIO-
LIME PELICHHH, HA3BIBAKOTCA PABHOCUTHHBIMU.

Vpasuenue Buja ax’ + bxy + ¢y* + dx + ky + p =0, B KOTOPOM X H y ne-
pemeHHble, a, b, ¢, d, k, p — nelicTBUTEIbHbBIC YHCIA, TPHYEM XOTs ObI 01~
HO U3 4Hucen a, [7, € HE PABHO HYJIIO, HA3bIBACTCA YpaGHEeHUEM 8"!0[7017 cme-
nenu. YpaBHEHHS TAKOTO BHAA OTHOCATCSH K HEIMHEHHBIM YPABHEHHAM C

JABYM# NIEPEMCHHBIMH. MoxHO YKa3aTb MHOT'O MPUMEPOB Pa3UYHBIX HE-

JIMHEIHBIX ypaBHeHni: (x — 1)* + )% = 1; xy = 16; 17 + 1; = ;7

Henuueiinpie ypaBHEHHS ¢ ABYMS IEPEMEHHBIMH, HX rpadUKH H MHO-
KecTBa peteHnii MHOroo6pasubl. CyUIECTBEHHBIM ABIACTCA U TO, HA Ka-
koM mMHosxkecTBe N, Z, O win R naxoasr pewenus. Hanpumep, ypasHenne

xy =5 umeer GeCKOHEUHO MHOTO pelieHuii Ha MHoxecTBax O M R, 970 na-
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1. YPABHEHU S, HEPABEHCTBA C IBYMS
NEPEMEHHBIMH U UX CUCTEMBI

B pesyabTarte H3ydeHus pasjena Haao

snamp
* NOHATHA: JHHCIHOTO M HEAUHCIHOTO
YPABHEHHS C ABYMS NEPEMCHHBIMH, CH-
CTeMbl ypaBHCHMIi, HCDABCHCTBA M CH-
CTEMBI HEPABCHCTB € JIBYMS IEPEMCHHbI-
MH, PEUICHHS CHCTEM YPaBHEHHIl H He-
PABEHCTB C IBYMS NICPEMEHHBIMI;

* crioco0bl pelreHns ypaBHeHHi ¢ ABYMS
IEPEMEHHBIMH | HX CHCTEM;

* KaK rpadUuecKi MOKHO NPEACTABHTH
PeLICHHs HEPABEHCTB C ABYMS NIEpEMEH-
HBIMH H HX CHCTEM.

ymemn
* pas/MuaTh BUILI YPABHEHHIl C JABYMSA
TIEPEMEHHBIMH I HX CHCTEM;

* pelath CHCTEMbI HEIHHCIHHBIX ypas-
HEHMi C JIBYMS NIEPEMEHHBIMH

* pelaTh TCKCTOBBIE 3a/la4H C HCTIONB30-
BAHHEM CHCTEM YpaBHEHHIT;

* H300paxKath rpaHUCCKH PeueHus He-
PABEHCTB C JBYMS MEPEMCHHBIMH H HX
cHCTeM.
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17. TeomeTpHYecKasi IPOrpeccus 1 ee CBOHCTBA

yeOHbIe 10CTHAREHHS 110 H3YYCHHIO TeMbI:

* 3HaTh Ompejenenue, GopMyy n-ro UWieHa M XapaKTEePHCTHYECKOE CBOi-
CTBO rEOMETPHYECKOI POTPEeCCHit;

* Pacro3HaBaTh FEOMETPHUECKYIO POrPECCHIO CPE/IH YHCITOBBIX MOCTIEI0BA-
TENbHOCTEN;

* yMETh MPHMEHATH CBOHCTBA TEOMETPHUECKOI MPOTPECCHH MPH PEUICHHH
3a1ay.

3anmaua 1. /lan paBHOCTOPOHHMIT TPEYTOIBHHK, IEPHMETP KOTOPO-
ro paBeH 12 M. 3aTeM MOCTPOCH TPEYrodbHUK, BEPLIHHAMH KOTOPOTO 5B~
JIIKOTCA CCPEeAMHBI CTOPOH AAHHOIO TPEYroJabHHKA. [lzmec TIOCTPOCH elue
OJHMH TPEYTrOJIbHHK, BCPUIHHAMH KOTOPOTrO ABIAIOTCA CEPEAHHBI CTOPOH
BTOPOTO TpeyrosibHHKa (picyHOK 40). 3anicarh M0CIC10BATCIBHOCTD Me-
PHUMETPOB MOCTPOCHHBIX TpeyroabHnkoB. KakoBa ee 0cobeHHOCTH?
Hcnonb3ys cBoiicTBo cpeaueil nuHMM Tpe-
YrOJIbHHKA, HaiiIeM MepUMETpP BTOPOIo TPEYroJib-
HHUKa, PaBHbIH 6 CM, H TIEPUMETP TPETHEro — paB-
: 3 mepu- v‘v
METPOB 3THX TPEYTOJLHHUKOB KaKblii ee YIeH, Ha-
4UHAs CO BTOPOTO, PABEH NpPEIBIAYIIEMY, YMHO- v

Helil 3 cM. B nocnenoBarensHocTi 12;

1 i
JKCHHOMY Ha OIHO H TO e UHCIIO . Pucynox 40

Taxue MOCIC10BATCIBHOCTH Ha3bIBAOT TCOMETPHYCCKHMH Mporpec-
CHAMH.

T'eomeTpuuecKoii mporpeccueii HA3LIBAETCH MOCAE10BATEILHOCTH
OTJIMYHBIX OT HYJIS YHCe, KAKAbIH 41eH KOTOPOH, HAUHHAS CO BTO-
POTo, PaBeH NPeAbIIYIeMY, YMHOKEHHOMY HA OJIHO H TO Ke MHCI0.
YacTHoe OT AeieHns (n + 1)-ro Ha n-ii 4ieH reoMeTpHueCcKoil MporpeccHu
Ha3bIBACTCA 3HAMEHATEIEM FeOMETPHUECKOli nporpeccun i 0603Haua-
ercs OykBoii ¢. Jls WiICHOB reoMeTpH4ecKoil mporpecciu (b,) BBIMOIHS-
eTcs ycoBHe

b,.,=b,gq, rae g — ce 3HaMeHaTEND.
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3a MHOKECTBO BCEX HCXO/I0B MPHHUMAETCA TJI0IIAb KBajpaTa, paBHas 1.

1
Wrak, 1715 9TOro ciydas HCKOMasi BEpOATHOCTh PaBHA OTHOMICHHUIO  : | =

8
gl
3"
2) Iycts x > y (pucynok 78, 6). B aTom ciyuae TpeyroabHuk cye-
x>05,
CTBYeT, €CiH: {y < (0,5,  YCTAaHOBHTE 3TO CAMOCTOATCIBHO.
y>x—05.

ﬂﬂ}l JIAHHOTO ciy4vasi HCKOMas BCPOATHOCTh PABHA OTHOLICHHIO 10~

1
maau Tpeyronsauka CMN k niomaan KBajapara ¥ Takxke paBHa T (pucy-
HOK 79). UTak, BepoSTHOCTb TOTO, YTO H3 0OPa30BaHHBIX OTPE3KOB MOXK-

HO MOCTPOUTH TPEYTOJIbHHUK, PaBHA: A I 0,25.

8 8 4
OTrsert. 0,25,

BOITPOCHI

OGbACHHTE HA NPHMEpPE MOHATHE FEOMETPHYECKOI BEPOSTHOCTH.

YHOPAKHEHMUSL.

Ypoeenn A

865. KakoBa BepOATHOCTb TOT0, 4TO HAyTra/l B3ATOC PELICHHE CHCTEMBI He-

—2<x<
PaBeHCTB { 2sx=4, ABJACTCA PCLUICHHECM H CHCTEMbI HCPABCHCTB

—3<y=<2
1=x<3,

{—2 <y<1?

866. Abonent kaer renedorHoro Bei3osa ¢ 14.00 10 15.00 uacos. Kakosa
BEPOATHOCTH TOTO, YTO 3TOT BHI30B MPOH30IAET B TCUCHHE MEPBBIX
10 munyt?

867. B koOpAHHATHOI MIIOCKOCTH MOCTPOEH KPYT pajauyca 1,5 ¢ ueHTpoM
B Hauaje koopauHat. KakoBa BepOATHOCT TOTO, YTO Hay/ady B3si-
Tasg TOUKA ITOr0 KPyra ¢ LEJOUHCICHHBIMH KOOPAHHATAMH ABJISACTCS
ero ueHrpom?
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Yposens B

409. Pemnte ypaBHEHHE, B KOTOPOM CllaraeMmbie SBISIOTCS UJICHA-
mu apudmernyeckoii nporpeccun: a) 1+ 7 + 13 + ... + x = 280;
6) (x+ 1)+ (x+4)+... +(x+28)=155.

410. CxonbKO 4ICHOB apH()METHUYECKOH MPOrPECcCHH C  Pa3sHOCTHIO
0,5 wamo B34Th, 4TOOBI MX cymMma paBHszachk 175, a mepBbii
unen OblI paBeH HaubONbIIEMY LEIOMY PELICHHIO HEPaBEHCTBA
23+ 13x - 34 <0.

411. CKOJIBKO IIAPOB OMHAKOBOTO PAJINYCa MOXKHO PACMOJIOKHTE B BHJIE
PAaBHOCTOPOHHErO TPEYro/bHHKA (KaK Ha pHCYHKe 39) WIIH HpsAMOY-
TOJILHMKA TaK, 4TOOBI HA CTOPOHE TPEYTroJbHHKa i GonbuICH cTOpoHe
MPAMOYTO/IBHHKA PACHONAraioch OJMHAKOBOE KONHYECTBO INApOB,
a Ha MEHbIICH CTOPOHE NPAMOYTrOJIbHHKA — Ha 3 mapa MeHbIIe?

412. Haiigute cymmy 25% — 242 +232 - 222+ ... - 22+ 12,

Ypogens C

413. Uccrenyiite, sBasercs an apupMETHUECKOI nporpeccueii mocueao-
BATE/ILHOCTB, JUIS KOTOPOi S, = n* — 1, rae nEN.

414. Jlokaxute, 4TO CyMMa /1 ICPBBIX YWICHOB apH(pMETHUECKOI mporpec-
cHH MOXeT ObITh 3ajaHa 1100 KBaJAPaTHUHOMN (pyHKuUMEH, 1160 mH-
HeitHOiT pyHKIHE.

415. Haiiute nepbliii uieH M pasHOCTb apH(METHUECKOI MPOrpeccHH
(a,), eci cyMMa 1 IIepBbIX €€ YICHOB BBIYHCIAETCS 110 hopmyIie:
a)S,=51"-8n;6)S,=n— %

416. [lana koHeuHas apupMeTHYECKAs MPOrPeccus

x—
X

. l; Haitaure: a) cymmy Bcex ee WieHOB; §) CyMMy 4ICHOB C

HOMEpaMH, NPUHALIeKAUMME 00nacTH onpeieneHus (yHKIHH

y=4—n*+2In—170,rae nEN.
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3anaua 2. OTpe30K eAMHHYHON UTHHBI ICTUTCS IPOU3BOJIBHBIM 00~
pasom Ha TpH oTpeska. KakoBa BeposATHOCTH TOTO, YTO 3 STHX OTPE3KOB
MOXKHO MOCTPOHTH TPEYTrOMbHHK?

Pemenue. JHHB OTPE3KOB MOTYT ObITh BbIP@XEHBI TI0OBIMH Tpe-
M3l IOJIOKHTEIbHBIMH YHCIAMH, CyMMa KOTOPBIX paBHa 1. Jlis Toro uro-
6bI U3 HHX MOXKHO ObLJIO MOCTPOHTH TPEYrOJbHUK, HAZ0 YTOOBI NGO
M3 9THX OTPe3KoB OblI MeHbLIE CyMMBbI ABYX Apyrux. Takux komOmuHa-
umii Geckoneuno Muoro. Pacemorpum npomesxyTok [0; 1] 1 aBa uncna
X My, npuHajIexKanne eMy. Ha KoopauHaTHOI MIOCKOCTH napa umcen
(x;y) — 970 TOuKa, A5 KOTOPOit 0 S x <11 0 <y < 1. VuursiBas 31 ycino-
BHSI, 9Ty TOUKY MOKHO PACCMaTpHBATh KaK MPOM3BOILHYIO TOUKY KBaJpa-
Ta co cToponoii 1. Mcenenyem, kakyio gpurypy o6pasyior Bce TOUKH 3TOTO
KBaJpaTa, yJA0BIETBOPAIOIIHE YCIOBHIO 3aaun. [lisi 3TOro paccMOTpHM
JiBa ciydas, Korna x <y u x >y (pucynok 78, a, 6).

a) o)
x y—x 1-y y x=y 1-x
0 x y 10 y x 1
Pucynok 78
1) Mycrs x < y (pucynox 78, a).
TpeyrofbHUK CYIIECTBYET, €CIH BBINON- ¥
HAKOTCS YCIOBHS 1 7 B
x<(y—x)+(1—y). [x<05, 7
7
) — +(1- +
y—x<x+(-y), {y<x+05, B y=05
I-y<x+(y—x) [(y>05. C M
2
Takum obpa3oMm, MHOXKECTBO Guaro- o
NPHATCTBYIONMX HCXOJAOB — 9TO BCE N| {’
TOYKH MPAMOYTOIBHOTO paBHOOE- O x=0,5 1 *
JIpeHHoro  Tpeyronbnuka ABC, mio-
Pucynok 79

wajab KOTOporo paBHa é (pucynok 79).
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BepHo TakKe yTBEpKCHHE: €CIH B I0CIEA0BATEABHOCTH OTIHY-
HBIX OT HyJsl YHCe] KBAJAPAT KAkKJA0T0 'jeHa, HAYHHAS CO BTOPO-
ro, paBeH NMPOU3BEJCHHIO ABYX COCEHHX C HHM JICHOB, TO 7Ta MO-
CJ1e10BATEILHOCTD SIBJISIETCS FeOMETPHYECKOi nporpeccueii. D10 yT-
BepikACHHE 0OBCAMHSIOT CO CBOHCTBOM | 1 HA3BIBAIOT Xapakmepucmuye-
CKUM CBOUCMBOM 2COMEMPUECKON Npocpeccuu. ITO CBOICTBO MO3BONSET
YCTAHOBHTB, SIBIACTCS JIH HEKOTOPAs MOC/IEI0BATEILHOCTh FEOMETPHYE-
cKkoii nporpeccueii. M3 yka3aHHOro XapakTepuCTHYECKOro CBOICTBA Ciie-
JIyeT, 4TO TPH TOJIOKHTEIBHBIX YHCHIA d, b, ¢ ABISIOTCS MOCIEA0BATE b~
HBIMH YICHAMH I€OMETPHYECKOIl IPOrPECCHH JMIb TOT/A, KOIAa YHCIO
b ecTh cpejiHEE TeOMETPHYECKOE YHCEN a 1 ¢, TO ecTh b = y/ac . Otvetnm,
4TO HTHM CBOICTBOM 00YC/IOBICHO HA3BAHHE KTEOMETPHYECKAs IPOrpec-
cHs».

3agaua 2. HceneaoBaTh, MOTYT JIH CTOPOHBI IPAMOYTOIBHOTO TPE-
YrOJIbHHKA, MEHBLIHIi KATET KOTOPOro paBeH b, GbITh MOC/IEA0BATEIbHbI-
M 4ICHAMH FEOMETPHYECKOi nporpeccuu. Ecitn MoryT, To 3anumiuTe 51y
TPOrPECCHIO.

Pemenne. Tpearnonoknm, 4TO CTOPOHBI MPSIMOYIOJBHOTO Tpe-
yroibHHKa 06pa3yloT reoMeTpHuecKyko nporpeccuio b, bg, bg* co 3na-
menatenem ¢ > 1. Ilo teopeme IMudaropa b’q* = b* + b'¢%, orciona

+/5

1
3 yan-

¢'—¢*— 1= 0. Pemaem 510 GMKBaApaTHOE ypaBHeHHE: ¢ =
/ 1+/5
ThiBad, 4T ¢ > 1, monyuum g = 4/~ . Cle0BaTENbHO, CTOPOHEI

HPAMOYTOJIBHOTO TPEYTOJIbHHKA MOTYT 00pa30BBIBATH FEOMETPHUCCKYIO

nporpeccuio: b, by/ 1+ h%.
/ +
OTrBeT. Moryr; b, b 1+2‘/§,bl 2‘/;.

3agaua 3.B nepBoM GaHKe HAUHCIAIOT 0X01 B 6 % B KOHIIE Kax-
Jtoro roza, a Bo BropoM — 0,5 % B KOHIIe KaxJa0ro Mecsua. B kakoii 6ank
BBITOJIHEE BJIOMKHTH JICHBIM Ha 4 rO/1a, €C/IH NPOLCHTHAsA CTABKa HE H3Me-
usercs?
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Ypogsens C

876. B paBHOGeipeHHBI TPEYroibHHK, OCHOBAHHE KOTOPOrO pPaBHO
8 oM, a npunexkamuii k Hemy yros pasen 30°, snucan kpyr. Kakosa
BEPOSATHOCTH TOTO, YTO NMPOU3BONBLHO B3ATas TOUKA TPEYrolbHHKA
NPHHALICKUT ITOMY Kpyry?

877. B npaBuibHOM MATHYTONLHUKE NPOBE/ICHBI BCC HATOHANIH, MIPH TIe-
PECEUEHHH KOTOPBIX MOJYYaeTcs elle OuH nATHyroabHuk. Kakosa
BEPOATHOCTH TOTO, YTO HAYTaJl B3ATas TOUKA JAHHOTO MATHYTOIbHH-
Ka SIBJIAETCH TOUKOI MOIyYECHHOTO MATHYTrOMbHIKA?

3AHUMATEJIBHBIE 3AJIAYA

1) B THpe noceTuTenb UEIHTCA B KPYTiylo MHIICHB paguycom 0.5 M,
pa3/e/ICHHYI0 KOHLUCHTPHYCCKUMH OKPYXKHOCTAMH Ha yacTu. Haitaure ¢
TO4YHOCTHIO 10 0,001 BEpOATHOCTH TOTO, YTO OH MONA/CT B BbI/ICACHHbIH B
9TOMH MHILIECHH CEKTOP, paauyc kotoporo 0,1 M, a ueHTpanbHblii yroia 1 pa-
JIMaH, €CITH HE MPOMAXHETCS 110 MHIICHH.

2) U3 Amrapktuasl B mabopa-
TOPUIO MO MHKPOOHONOTHH  J10-
CTaBH/IH B 3aMOPOJKCHHOM BHJE
5 THXOXOMOK (MHKPOCKOMHYECKHX
KHBOTHBIX). KakoBa BepoATHOCTDH
TOTO, 4TO OJIHA M3 HHUX OXKHBET, €C-
m ux pasmoposuts? (s oTse-
Ta BOCMONb3YHTECh CBEACHUAMH M3
MHTepHEeTa 0 THXOXOKAX.)

Tuxoxooka

244
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Ecnn ¢ = 1, To reomeTpuyeckas OPOrpeccHs HA3bIBACTCH NOCMOSH-
noti. T'eomeTpuueckas NMpPOTPeccHs MOKET ObITh BO3pACTAiOMIEH HiIH
yo6siBatomeit. Hanpumep, psn uncen 2; 4; 8; 16; 32; 64 obpasyer Bo3-

PACTAIONIYI0 FEOMETPHYECKYIO MPOTPECcCHI0 CO 3HaMeHareneMm ¢ = 2.

TTocnenoBareabHOCTh YHCENT 17 L L 17 17 17 06 ATHBIX YHCIaM
A 2° 4> 8" 16> 32 64° O°P

YKa3aHHOTO pAfia, — 3TO yObIBaOIIas reOMETPHUECKAs POrpeccus co 3Ha-

1
MeHaTeneM ¢ = 5.
Jlns reomerpuyeckoii nporpeccun (b)) co sHamenarenem g # 1 n us-
BECTHBIM €€ MEPBBIM WICHOM b, 11060ii ee n-ii 4ieH MOXKHO HalTH 110 (op-
myJsie
= -1
b=bg"'
Jlokazkem 3Ty HOPMYITy METOZIOM MAaTEMATHUECKOH MHIYKLHH.
1) Ipu n = 1 popmyna BepHa.
2) Tpeanonoxum, uto npu n =k popmyna b, = b ¢* ' Bepa.
= k
3) Mokaxem, uto u nipu n = k + 1 Bepna dopmyna b, bg'.
JleiiCTBHTENLHO, TI0 ONpEIEICHHIO TCOMETPHUECKOI TNporpeccun
b, ., = byg. IloacTaBue B 5TO PaBEHCTBO BMeCTO b, BhIpaxenue b g ',
umeem: b, |
neENung#l1.
PaccMOTpHM CBOICTBA reOMeTPHYECKOIf MPOrpeccHH.

o1

= bg"'q = bg*. Cnenosarensuo, b, = bg" ' ans mobbIx

1. KBajpar Ka/I0ro 4jieHa reOMeTPHYCCKOMH NPOrpeccut, HauHHas co
BTOPOTrO, PaBCH MPOU3BEACHHUIO JIBYX COCCJAHHUX C HUM YICHOB, TO €CTh

bi=b, ,-b,.,taen>2.
JleiicTBHTENBHO, MO ONPCICICHHI0 TEOMETPHUCCKOI MPOrpeccHi
by _ bus
b,=b, -q,ab, =bg. I3 5THX paBEHCTB CIEAYET, 4TO By T', oT-

kypa by =b, b, ,raen>2.

2. [TpousBejieHHEe MEPBOrO M MOCICIHEr0 HICHOB IEOMETPHYECKOIl
MPOrPECCHH, B KOTOPOIl /1 4ICHOB, PABHO MPOH3BEACHHIO JIBYX €¢ YICHOB,
PaBHOOTCTOANINX OT HUX, TO ecTb b, =bb, , ..

(JlokakuTe 3TO CBOHCTBO CAMOCTOATENBHO.)
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868.

869.

870.

871.

872.

873.

Ha niockocTH NOCTPOEHbI IBE KOHLEHTPHUYECKHE OKPYKHOCTH, OT-
HOMLICHHE PaJMyCOB KOTOPBIX paBHO 2. KakoBa BepOSTHOCTbH TOTO,
4TO Hay/ady B3ATas TOYKA Kpyra GObLIEro pajanyca NpHHAIICKHT
KOIIbIly, 00Pa30BaHHOMY THMH OKPYKHOCTSAMH?

Kpyrosas mumenb paaumyca 12 cM pasjeneHa naThio KOHLCHTPH-
4ECKHMH OKPYXKHOCTSMH, PajiyC MepBOil H3 KOTOPHIX paBeH 2 cM,
a Kax/10ii cesyrouteii — Ha 2 oM Goabuwie npeasaymeii. Kakosa Be-
POATHOCTH MONAJAHUS BHICTPEIA B MHUIICHB: a) B NEPBOC KOJBLO;
6) B npeanocienee Kojblo, CUNTast OT ueHTpa’?

KakoBa BEpOATHOCT TOTO, YTO HAYTa/l B3si-
Tas TOYKA KBAApaTa MPHHAIEKHT 3aKpa-
meHHoi purype (pucysox 80)?

B kpyr pammyca 5 cM BIHCaH PaBHOCTO-
pouHuii TpeyronbHuk. KakoBa BeposTHOCTh
TOrO, YTO IPOU3BOJILHO B3ATAs TOUKA KPyra 2
NPHHAUICKHUT ITOMY TPEYTOJIbHHKY?

Pucynok 80

B kpyr paanyca R Bnucan npaBuibHblif mectuyronasuuk. Kakosa e-
POATHOCTB TOTO, YTO CIIy4aifHO B3ATas TOYKA KPyra ABIACTCA TOUKOIH
M IECTHYTONbHUKA?

B paBHOCTOPOHHEM TpPEYrojibHHKE, NEPHMETP KOTOPOrO paBeH
24 cm, cosiepKHTCA KBAJPaT co cTopoHoii 2 cm. Kakosa BeposTHOCTh
TOTO, 4TO MPOM3BOIBHO B3ATas TOYKA TPEYrOibHHKA He Oy/ieT mpH-
HaJIeKaTh KBaapary?

Yposens B

874.

875.

JIBa 1cHCTBHTEABHBIX YHCIA X U y BLIOHPAIOT HAyra/l TaK, 4TO CyMMa
MX KBaApaToB MeHbiie 81. KakoBa BEpOATHOCTb TOTO, UTO CyMMa
KBAJIPaTOB X H y OKakeTcs Gosbine 49?7

BepunnamMyu KBajapaTa SABISAIOTCSA BEPUIMHbBI MPABHILHOIO BOCHMH-
YroJIbHUKA, B3AThIC Yepes oiHy. KakoBa BEpOSTHOCTh TOTO, UTO Ha-
yraj B3ATas To4Ka BOCbMHUYTOJIbHHKA IPUHAICKHT KBaApaTy?
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Ypogenv B

154,

TpoBenuTe MCCICAOBAHNE H 3AMHIINTE CHCTEMY HEPABEHCTB, MHO-
JKECTBO pelieHHit KOTopoil u306pakeHo Ha pucynke 25, a, 0.

a) 6)

IE4

155.

156.

157.

158.

159.

Pucynok 25
Haiiante Bee napbl HATYPAIbHBIX YHCE, ABIAIOLINECS PELICHHSIMI
CHCTEMBbl HEPABEHCTB:
a){(x—l)zw‘(y—lfﬂ, B){J(2+y1—2x+4y$4,
y<(x—1)2—1; |x|>4.
6) Y= | xl,
2y<8—x%
Pewnre rpaduuecki HEPaBEHCTBO, HCMIONb3Ys CHCTEMBI HEPABEHCTB:
a)xy<0; B)x?—)?>0;
6) (x = 3)(2y —x) > 0; Ny —y<x-yx
VCTaHOBHTE, CKOJIBKO Tap LEIbIX YHCE (X; 1) ABIAIOTCA PELICHUAMI

y< —;‘xl +2;

y=-2 \/; S
MortopHas 10ka npeojosiena 100 M 1o TeueHuio peky He Goee uem

3a 5,4 ¢, a mpOTHB TeueH s pekH — He Gosee uem 3a 7,2 ¢. YcTaHOBHTE,
KaKoii Moria 6bITh (M/c) COGCTBEHHAsE CKOPOCTb JIOAKH.

CHCTEMbI HCPABCHCTB ’

Cropona pomba ue Gosnbme 10 cM, a cymma ero auaroHasneii He
Gosbie 25 cm. Uceneayiite, MOKET 11 III0ma/b 5Toro pomba 6e1Th
paBHoii: a) 55 cM?; 6) 60 M.
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33. I'eomeTpuyeckasi BeposiTHOCTH

Yuebubie 10CTHREHHS 10 H3YHEHHIO TEMbI:
* 3HATh NOHATHE FEOMETPHYECKOI BEPOATHOCTH;
* yMETh NPUMEHSATH FEOMETPHYECKYIO BEPOSTHOCTH MPH PEIICHHUH 3a/a4.

JIns HAXOXKICHHS BEPOSATHOCTH COOBITHS MBI PACCMATPHBAIH KOHEY-
HOE YMCNIO HenbITaHui. OJHAKO NPH PelIeHHH MHOTHX 3ajJay JUisi Bbl-
YHCICHHS BEPOSTHOCTH BO3HHKAET HEOOXOMMMOCTH paccMaTpHBaTh
# GECKOHEUHbIC MHOXKECTBA, XapaKTEPH3YIOUIHE TC HIH HHBIC COOBITHA.
B rtakux ciyuasx yn06HO MOCTPOUTb FEOMETPHUECKYIO MOJIE/b 3a/1auu.
BeposaTHoCTb, HaliIcHHAs ¢ HCMOIB30BAHUEM TAKOIl MOJIENIH, Ha3bIBACTCS
2€0MEMPUHECKOT 6EPOAMHOCMbIO.

3anaua 1. B paBHOGEAPEHHOM Tpeyroib-
HHKE, OCHOBaHHE KoToporo pasxo 10 cm, a Go-
KOBas CTOpOHA — 13 ¢M, COACPKHUTCS KBAJAPaT CO
cTopoHoii 3 cM. KakoBa BepOSTHOCTb TOTO, 4TO
MPOM3BOJILHO B35ITAsi TOUKA TPEYrojibHUKa Oyaer

13 13 n o
pHHAIEKATH U KBaApary”?

Pemenne. CoObITHE COCTOMT B TOM,

4TO HayJauyy BbIOMpAeTCs TOYKAa TPEYroib-

HUKa ¥ OIaronpHATCTBYIOIIMM HCX010M Oy-

Pll‘:‘:gk 77 JIET TO, 4TO OHA MPHHALICKUT KBaapaty (pH-

cyHok 77). TloaTomMy 3a MHOXECTBO BCeX
HCXOJI0B MPHHHMAETCS IUIOLIa/lb TPEYToNbHHKA, 3 MHOKECTBO BCeX Oia-
TONPHATCTBYIOUIHX HCXOA0B — 9TO IJIOWIAaAb KBajpaTa. Tor).la HCKOMas
BEPOATHOCTh PABHA OTHOWICHMIO TUIOMIAJM KBajpaTa K MIIOMAAH Tpe-
yronbnuxa. TMnomans kBagpata paeHa 9 cm’. [lnowaas TpeyroabHuKa

pasHa - © 104/13°=5% = 60 (cm?). CnesoBaTenbHO, HCKOMas BEPOST-
3

HOCTb PaBHA =0,15.

60 20
OTrser.0,15.
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147.

148.

149.

150.

151.

152.

153.

Haiigute niomans TpeyrojabHUKa, OTPaHHYCHHOTO OCAMH KOOpPJIH-
HAT U NpsAMOii: a) x + y = 6; 6) 3x —4y = 12.

HaiizuTe niomans Gpurypel, KOOpIHHATH KakA0i TOYKH KOTOPOil
ABJIAKOTCA PELICHHAMHU CHCTEMbI HEPABCHCTB:

1=x=<5, 0<x+1<4,
a) 0)

0<y+2=<1; 0<2y—-2<3.
Pemnte rpaduuecku CHCTEMY HEPABEHCTB:

> y <
a){yAX. ) a){’* X

y<5—x% y=(x—3)—
6){_\/21‘:—2)(—3. x<y<o,

y<xt+l;

CymMa nuomazeii AByX HepaBHbIX KBaApaToB He Goubuie 16 M%
HaiiuTe JUIHHBL HX CTOPOH, €CIIH OHH BBIPAKAKOTCS LEJIBIM YHCIOM
METpOB.

TTepumerp paBHOGEAPEHHOTO TpeyronbHuKa He donbuie 10 m, npu-
ueM Kak/Jas ero CTOPOHa BBIPAXKACTCS LENbIM HHCIOM METPOB.
YceTaHoBHTE, CKOJIBKO CYIIECTBYET Map 4HCeN (X; ), yJAOBICTBOPA-
IOLIMX YCIOBHIO 3a/1a4H, €CIIH X M — JUTHHA DOKOBOM CTOPOHBI, ' M —
JUIMHA OCHOBAHHS TPEYTrOJIbHUKA.

Cpean Beex IBY3HAYHBIX YHCEN, He npeBblmaoumx 20, HaiiauTe To,
KoTopoe Gonbuie yBeanuenHoro B 10 pa3 apud)mMeTHUECKOro KBa-
JIPATHOTO KOPHs M3 mpousseeHus ero undp. Uccneayiite Bce Bo3-
MOJKHBIC CITyHaH.

Jlns mkonsl Kynuau BoneiibonbHbie 1 6acker6onbHbie Maun. Ecan
6b1 BONEHOOMBHBIX MsA4Ci ObUIO KYMJICHO BABOE Golblie, TO BCEX
msueit 6b10 661 MeHbine 48. Ecnn 6b1 npnobpenn BaBoe 601b-
me 6ackeTOONBHBIX Msueii, TO BCero Msueil Obl10 Ob1 MeHbIne 60.
Hcenenyiite, KakoBO MOTIIO ObITh HaHGObIIEE KOTHYECTBO KYILICH-
HBIX Msueii.
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164. YcranoBuTe, CKOIBKO Nap (Xx; ¥) HATYPalbHBIX YHCEN ABIAIOTCA pe-
MICHUAMH CHCTEMBbI HEPABEHCTB!
YN, y<tetn
1 1 S B) 2 1
Xy <o Ix|<2;
6){x1—4x5y—5, r){y<‘/4x‘xz,
=S 3=y y>0.
165. Haiigure niomans (Urypel, KOOpJAHHATBI KaXk10H TOUKH KOTOPOi
SIBIISIIOTCS PCLICHHAMH CHCTEMbl HCPABCHCTB:

{y§4, {.rySO,
y=|2x—4k ly—x|<s.

3AHUMATEJIBHBIE 3AJIAYH

1) Mpeanokute Komy-aubo 3 ToBapuileil K MOPsAAKOBOMY HOMEpY
Mecsla ero PokK/ICHHs, yBEIHUCHHOMY BBOE, IPHOaBUTH 5. 3aTeM noy-
YEHHYIO CyMMY yBenuunuTh B 50 pa3, ot pesynbTata OTHATH 365 1 npuba-
BHUTH ero Bo3pacT. Kak no oTBeTy TOBapHIlna MOXKHO ONPEAETHTE, CKOILKO
eMy JIeT H B KaKOM Mecsilie OH poanics?

2) Ko3y npuBs3bIBAlOT BEPEBKOil IHHOI 3 M K KOJEUKy, KOTOpoe
CKONb3HT 1O HATSAHYTOH MEXIy ABYMs Kojiblmikamu A u B npoBoioke
unHOl 4 M. TTocTpoiiTe B NIPAMOYTroIbHOI CHCTEMe KOOpAHHAT GHUTypy,
1306pakalonlyio MHOXKECTBO BCEX TOUEK NacTOMINA, 10 KOTOPHIX MOKET
JIOTAHYTHCS KO3a, ECM OTPe30K AB nexkut Ha ocu OX, a ero cepeanHoii
SIBJISICTCS HAYAJIO KOOPIHHAT.
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VuutsiBast, uto b,g"=b,q" 'q=b,q, HopMyIy CyMMbI 2 IEPBBIX 4ICHOB

b.g— b
q=1

3agaua 1. CymMMa nepBbIX YeThIPEX HICHOB FEOMETPHYECKOI PO~

TeoMeTpUYEcKoi nporpeccu (b,) MOXKHO 3anucath Tak: S, =

rpeccuu (b)) pasHa 20, a cymMMa CIIEIYIOLIMX UETHIPEX €C WICHOB paBHA
320. HaiiTi 3HaMeHaTeNb M NEPBbIil YICH 3TOi NPOrpeccHu.
b(1-4'

Pemenune. S,= —%l =20. Cneyiomne YeTsipe wieHa oopasy-
10T TEOMETPHYUECKYIO TIPOrPECCHIO, MEPBHii wieH KoTopoii pasen b,g*. HUx
b q'(l - q‘) »

=

big'(1—q') bl1-g'

W3 9THX paBEHCTB CIEAyeT, YTO *#_qu $ #(qug‘)
q*=16.Otcrona ¢ =2 wmm g = 2.

b(1-2")

Ecin ¢ = 2, T0 U3 paBeHcTBa — -2

b(1=(=2))

Ecin ¢ = -2, TO U3 paBeHCTBA — 1—(=2)

OTBeT.b,=%,q=2mmb,=—4,q=—2

CyMMma paBHa 320.

=320 : 20,

=20 naxoaum b, = %.

=20 naxoaum b, = —4.

3agaua 2. CKOJIbKO WICHOB B FEOMETPHUYECKON MPOTrpeccHH, ec-
11 MX cymMa paBHa 189, ee 3HaMeHaTelb PaBeH 2, a MOCACAHUI WieH pa-
BeH 967
b.g —

Pewenmue. ITo popmyne S, = —

b, D
Tl] umeem 189 = 96-2—b

2
kynab,=3.Torna96=3-2"-1,32=2"125=2""1 n—1=5,n=6.

OTBeT. 6. B

3anaua 3. Jlan kagpar ABCD, cro-
pona kotoporo pasHa 9 aMm. B Hero Bmu-
can Bropoii kBampar A4 B,CD, Bepuu-
Ha A, KOTOPOTro JEIHT 0Tpe3ok AB B OTHO-
wennn A4, : AB =2 : 1. Takum xe obpa-
30M BO BTOPOil KBaJpaT BIMCAH TPETH,
a B TpeTHii — uerBepThii (pucyHOK 43).
Haiiti cymmy miiomajeii Bcex KBajapaToB. Pucynox 43
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160. JeBATHKIACCHUKH TOCEIAOT (aKyIbTaTHB MO MaTeMaTHKE, MpH-
yem AeBouek Gonbiie. Ecin 661 ManbunkoB 66110 BABOE Hosblie, TO
BCero wieHoB (akymbraTHa ObuI0 Obl Gotee 12, a ecu Gbl aeBO-
4ek ObII0 BABOE 0omblIe, TO BCero HX ObU10 Obl MeHee 15 demoBek.
CKOJIBKO JICBOYEK M CKONBKO MalbU4HKOB M0CEHIAIOT (haKyIbTaTHB
no maremarnke?

161. V3 nyHKTa, pacroji0keHHOTO y MOJHOKHS TOPBI, BBILLIH adbIli-
HHCTBI Ha CCBEP M TYPHUCThI — HA BOCTOK. Oun JBUTaJINCh € MOC-
TOSHHBIMH CKOPOCTSIMH, MpHYEM TypHCThl Obictpee. Uepes iasa
4aca pacCTosHHE MKy HUMH ObIo He Gonbiue 8 kM. YcTaHOBHTE:
a) MOIJIa 1 CKOPOCTh a/IbTHHICTOB OBITH paBHOIT 3 kM/4; 6) ¢ Kakoit
HauBObIICH CKOPOCTHIO (KM/1), BEIPAXKEHHOI 11EJIBIM YHCIOM, MOT-
JIH IBUTATBCS AJIBIIHHHCTBI.

Vposens C

162. TIpoBenuTe HCCACIOBAHUE W 3AMUUINTE CHCTEMY HEPaBEHCTB, MHO-
JKECTBO peLICHHI KOTOPOil n306pakeHo Ha pucyHke 26, a, 0.

Pucynok 26

163. TlocTpoiiTe B KOOPAMHATHOIT MIOCKOCTH GUIYpY, KOOPAHHATHI Kak-
JIOi TOUKH KOTOPOH ABJIAIOTCS PEIICHHAMH CHCTEMbl HEPABEHCTB!

F+yi <16, =
a) ¥ B){Sx y=0,
X4|y|=4

9 {x’+(y—l)zsl6,
|y|+3x<3.
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18. CymMa n nepBbIX 4JI€HOB reoMeTpPHYecKoii
NPOrpeccHu

Yueduble 10CTHKEHHS 10 HIYUEHHIO TEMbI:

* 3HaTh (JOPMYJIBI CyMMBI /1 TIEPBBIX WICHOB FEOMETPHUYCCKOI MPOrPeccHi;

* YMETb HAXOAMTb CYMMBbI 2 MEPBLIX YICHOB TSOMCTPH‘IECKOE TIporpeccHu
1o (hopMmyIaM U IPUMEHATD HX NIPH PEHICHHH 3a/1au.

Hcnonesys dopmyiy b, = b g" ' npu g # 1, BeiBesieM GopMyTy CyMMbL

7 TIePBBIX YICHOB reoMeTpUUecKoii nporpeccun (b,). Umeem S, = b, + b, +
+..+b, ,+b,S,-Sq=b+bg+..+bqg" '-bg—..—bg"'-bgq" =
bi(1
1—

q)

=b,—bq" TorraS(1-¢)=b(1-q").8,=
mg=1,108=b"n
PaccMoTpHM reoMeTpHUEcKHil BRIBOX (hopMybl S, =

. OT™MeTnMm, uTO €c-

b(1-q")

= M

MBI 71 TIEPBBIX 4ICHOB FreOMETpHUecKoii mporpeccuu (b)) ana 0 < g < 1.
TToctpoum keaapat ABCD co cropomoii, pasroii 1. Ha ero cropone

CD ormerum Touky B, nycts B,D = ¢. 3atem Ha jiyde AD nocTpouM npsi-

moyronbuuk DB C D, B kotopom DD, = 1. Ormetnm na otpeske C D Tou-

CD _ CiD: 1
Ky B, TaK, uTo6bl BD - BD- . Torna 4 B D . B.D = ¢*. Jlanee Ha ny-
ue AD nocrpoum npamoyroasuuk D B,C.D,, B kotopom DD, = 1. Ecin

TAKMM Ke Coco60M MOCTPOUTH 71 — | MPAMOYroNbHHK (pHCYHOK 42), TO
UX MUIONIAJH BMECTE C TUIOMAbIO KBaJApaTa 00pasyioT reoMeTpHUEcKyio

nporpeccuio 15 ¢; ¢% ¢ ... ; ¢"'. Ee cymma paBua: 1 + ¢ + ¢> + ¢* +
Fopgr-l= (npnmep 1 mynkTa 14). Ecin yMHOKUTB JICBYIO H IIpa-
b(1—¢")
BYIO YACTH 3TOr0 paseucna Ha b,, T0 monyunm popmyiy S, = ?
CYMMBI 11 IEPBBIX YICHOB reoMeTpiueckoii mporpeccu (b)) wis 0 <g < 1.
B c "
B A
1 1 B, BQ G
2
S W e
A T D I b 1 b D, 1 1

Pucynok 42
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MNOBTOPEHHUE KYPCA AJITEBPBI
7-9 KJIACCOB

YucsioBbie 0 anreﬁpau-leclme BbIpaKeHUus
M HX npeoGpa3oBanus
Yposenn A
893. 3anumuTe YHCIO NPOTHBOMONOKHOE H UHCIO 0OPATHOE 3HAYCHHIO
BBIPAKCHHSL:

(L Loy i0802 600 (<L) —ose (27

. 3 a2s-175:2) 18—, L
894. Haiigure x n3 paBeHcTBa (l 1 YEI25— 1,75 3) 7 5% 12
895. PaunoHanbHBIM HIH HPPAIHOHATBHBIM YHCIOM SBIACTCS 3HAYCHHE

BBIPAKCHUS:

A((‘/‘C {;(1/121‘(1) 6) /125 + (/6) - /(=5

896. YnpocTuTte BblpaKeHHE H HAHIHTE €ro 3HAYCHUE:

6 a—3 6a 1
) (42+ . =1
”)(a+3 =7 (Grot 7 rea—m) =T
3b+2 185 6b 1 6b+8
; T - x
O %2  (Frstwreri B3 - B2 "™

3
ecnua=3",b=7"

(a+b)' +(a—b)" . T
)m,ecnua—m,b—/ﬁ.

897. a) Bo ckoabko pas 2 % ot 4 Gonsuie 0,4 % ot 1?

3
6) CpaBHHTE MOJIOKUTE/IBHBIC YHCIIA M U 1, ECITH 3 uMCaa m paBHbL
35 % ot uncna n.
898. a) SI6noku nozmemesenu Ha 20 %. CkonbKo KHIOrpaMMOB 610K
MOXKHO KYMHTb 3a T€ %€ JICHbIH, HA KOTOPBIC MPEXK/E MOKHO ObLIO
KynuThb 2,8 Kr 51610K?
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174.

175.

176.

177.

178.

179.

180.

Jan tpeyronbuuk ABC, B kotopom AC =9 em, BC = 12 cm, a Meau-
auel AM n BN nepnenaukynspusl. Haiiaure AB.

Haiigure BCce napsl HaTypaabHBIX 4HCEN (X; y), ABIAIOLIMECS pelie-
HHSAMH YPABHCHHUSA:

a)3x2+)?=13; B) x> —)?=105.

6) (xy)* = S5xy+6=0;

a) OJiHa U3 CTOPOH MPAMOYTONbHHKA PABHA /997 cm. Haiimure ero

JIMAroHalb, €CIIM OHA H BTOPAs CTOPOHA MPSIMOYTOJIbHHKA BbIpaxKa-
I0TCS LEIbIM YHCIOM CaHTHMETPoB. 6) OJMH M3 KATETOB MPAMO-

YrOJIbHOTO TpeyrosibHHKa paBeH 2031 cm. Haiiaute ero rumore-
HY3Y, €C/IH OHA PaBHA LEJIOMY YHCILY CAHTHMETPOB.

M306pasuTe Ha KOOPAMHATHOI MIOCKOCTH MHOKECTBO TOUEK, KOOP-
JIMHATBI KOTOPBIX YJOBICTBOPAIOT YCIOBHIO:

a)(2x-)(x-3)=0; B (- -x)=<0;

x+2y _
x—4

(—y i

6) s 2

0: T)

CyMMa JBYX CMEKHBIX CTOPOH NPAMOYTOJBHHKA HE MEHbIIE
5 aMm, a ero amaroHans He Gombuie 4 am. Mccnenyiite, Moxker jii
TUIOIIA/b 9TOTO NPAMOYToIbHIKA ObITh PaBHOIA: a) 4,5 1m?; 6) 3 am?.
TTocTpoiiTe B KOOPAHHATHOI MIOCKOCTH QHUIYPY, KOOPAMHATHI Kaxk-
10 TOYKH KOTOPOIT SABSAIOTCS PEIICHUAMH CHCTEMbl HEPABCHCTB:

< y —_
a){x+.v_2, TS
x+220; ¥k
—3x—4< 6
6){y 3x—4<0, r){]x‘ Z
2y —6x+820; xty <9

a) Bosiie mKkoibl MIAHHPOBAIH MOCAAHTh HECKOJIBLKO IuI 1 Gepes.
Ecu i nocaauthb BaBoe 6oublie, a Gepes — CKOIbKO HAMEUEHO, TO
Beero Oyser nocaxeHo MeHbule 8 aepebes. Ecan Gepes nocaauts
BBOE GOJIbIIE, @ JIMIT — CKOJIBKO HAMEYEHO, TO JIHII OKakKeTCs 60b-
re. CKOJIBKO JIHI H CKOJIBKO Gepes MIaHHpoBaji nocaanTs?
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6. YnpaskHeHHs! HA IIOBTOPeHHe pa3jiesia «YpaBHeHHs],
HEPABEHCTBA ¢ IBYMSI IEPEMEHHBIMH H HX CHCTEMbI»

Yposeno A

166. Haiinute aBy3HauHOE UMCIO: a) NPUOABUB K KOTOPOMY CYMMY €ro
audp, noayunm 60; 6) paBHOE CyMMe YHCIIA €ro ACCATKOB H KBaIpa-
Ta YMCNIA CIHHUIL.

167. Tpex3naunoe uncio okanunsaercss uudpoii 9. Eciu o1y mndpy ne-
PECTABUTH HA MEPBOE MECTO, TO NMEPBOHAYATBHOE YHCIO, YMHOKEH-
Hoe Ha 9, Gyaer Gombuie HOBoro uucia Ha 71. Haiiqure mepBoHa-
4aIbHOE YHCIIO.

. |x+y=10,
168. Pemnte cuctemy ypaBHEHHIT { = y " (3agaua M3 TpakTata
x*+y =68
«Apudmernkay ApeBHerpedeckoro Maremaruka Jlnodanta).

169. Peurure cucreMy ypaBHEHHIL:

a) {3x—4y=0, %) {4xy=5.
X+ y =25; =5

6){x+y=2. r){x‘—z,
xy=-15; X +xy=3.

170. Ilpu AeneHHH ABY3HAYHOTO YHCJIA HA CyMMY ero Hudp B 4aCTHOM
nomyuaercs 4, a B octatke 3. Ecim 9T0 4HC/IO0 Pa3fAeauTh HA OPOH3-
BezieHue ero undp, To B uactuom Oyzer 3, a B ocratke Gyzer 5. Uro
9T0 3a uncno?

171. Haiiaute cropony pomba, miomaas kotoporo passa 80 cM>, a ot-
HOILICHHE JuaroHaeii pasuo 0,8.

172. Mcnonb3yst cnocod cloKeHus ypaBHCHHMI, PELINTE CHCTEMY:

i {x + yi =17, 6) {
t =y ==15;

y+e6x=11,
25,

X4y
173. Pemnre cucTeMy ypaBHEHHIL:
a){xy+y=9. 6){x'+y‘=81‘

xy—x=4; X=y=9.
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188.

189.

190.

191.

192.

193:

194.

Peuute cucTeMy ypaBHEHHIT, HCIIONB3Ysl CIIOCOD JeNEHUS JIEBBIX U
NpaBbIX YacTeil ypaBHEHHIT CHCTEMBI:

s D g
a){xy X’y =50, G){Zy 3.t}j y=4,
Xy=y=2; 2xy—3x*+x=2.

MCHOJ‘IB'}}/S{ crnocot BBC/ICHHS HOBLIX MEPEMCHHBIX, Hai'mm'e BCE pe-
HICHHUS CHCTEMBbI ypaBHCHHi"I, COCTOSAILIME U3 NTAp PALHOHAIBHBIX YH~
ceart

{x’+y‘=243, & {s(x‘+y‘)=65xy,

xylx+y)=162; 2(x+y) = 5xy.

Haﬁnwfe BCC Mapbl LCHbIX YHCEJ, ABIAKIINCCH PCUICHUAMH CHC-
TeMbl yPaBHECHHII:
xy=4, 6 xytx=5, )
3 xy+x 3 3

Jamup u JluHapa pemHiH  BMECTE CHCTEMY YpPaBHCHHIt
{(x +y)(_v— l)=3,
(*+1)(y* +1)=10,
M3 map pelieHuii BBIGOPKY M3 Beex 3HaueHumil x, a JluHapa — U3 Beex
3HaueHHil y. 3aTeM KaX/Iblil U3 HUX HAllles CTAHaPTHOE OTKIOHEHHE

JIAHHBIX T0JIYYCHHOH BBIGOPKH. YCTAHOBHTE, y KOTO MOIY4HIOCH
Gosibliee CTAHAAPTHOE OTKIOHEHHE.

TAe X U y — Leabie Yucaa. lIaMup COCTaBHII

Pemnte rpauueck CHCTEMY YpaBHEHHI:

a){y X —6x+5)| 6){x'+y’—2_v=8,
¥ =% +1=0;

HM306pasute MHOKECTBO PEUICHHUII HEPABEHCTBA C JABYMS NEPEMEH-
HBIMH: @) X + 2 <6x— 6y —9;6) [y < /x+2.

Kpapran 3acTpoeH NATHITAKHBIMH M JCBATHITAKHBIMH JOMaMH.
Ecnn 6bl 1eBATHITAXKHBIX I0MOB Oblj10 BABOE GonbliIe, TO BCEX /10-
MOB 0b1110 Gbl MeHbIIE 12. A eciu Obl NATHITAKHBIX OMOB ObLIO
BJIBOC MEHbIIE, TO BCeX A0MOB Obiio Obl Gombuie 4. Mccnenyiite,
MOTIJIO JIH KOJIMYECTBO BCeX A0MOB ObITh paBHbIM: a) 11; 6) 10.

xy+y=4.






main-125.jpg
419. Onpenenute, SBIAETCS JIH FeOMETPHUYCCKOH Mporpeccueii nocnea0-
BATE/IBHOCTB:
a) 0,5; 5; 50; 500; B) 4; 0,4; 0,04; 0,004;

6)5::5,9; 5;55;5,555; 1;-2.

r A .

)= 8 4 2

420. YcranoBute, Kakoif mporpeccueil — apH(pMETHUECKOI MK reome-
TPHUECKOIT — ABIAETCS 10CIEA0BATEIBLHOCTD, /1 KOTOPOi:

a)u|=7,am=%; E)c,=»27,cw_l=%+c";

)b =7.b.,=b-8 1d=-2d,,=2d,

421. 3anumure GopMmysy n-TO UieHa reoMeTpuueckoii nporpeccun (b,)
W HaitauTe b,, ecnu:

)b, =54,q= 43 8)b,=625,q= 1
2 3
S)b,=16ﬁ.q=—‘/;: r)b.=—‘/37'q=—1/§

422. HaiinuTe 3HamMeHaTeb reOMETPHUECKOIi nporpeccuu (b)), s KOTO-
POii BBITIOJIHACTCS PABEHCTBO:
a)b,+b,+b,=5(b +b,+b); 6)b,+b,+b=—y2(b+b +b,).
423. B reomerpuueckoii nporpeccun (b,) naiianre:

a) b, ecin b,=5,q=—%; B) q,ecnu b,=7,b,=56;

wle gl

6) b, ecan b, = 329477

424. HaiinuTe nepBblii uleH BO3pacTaloileil reoMeTpHUEcKoii nporpec-
CHH, B kmopoﬁ:

1) b, ecnu b,=2,b,= 111—

a) b+ b= 14,2 <4 w4, +b—7,b—=2

6) bb,= 144, 2 = 3; r)b,b,b;=729,b—‘=9.
s

by
by
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884.

885.

W3 menrka ¢ 33 KeTOHAMH, C HAHECEHHBIMU Ha HUX GYKBAMH PYCCKO-
ro andasuTa, BHIHUMAIOT 4 JKETOHA W PACHONAral0T UX B an(aBuT-
HoM nopszike. KakoBa BepOATHOCTB TOTO, UTO NOMYUHTCS UM At ?
Acan, bekcynran, I'ynbaana, Jlamens ciyuaiineiM o6pa3om causr-
cs 3a Kpyrabii cron. KakoBa BeposTHOCTb Toro, uto Bekcynran
u Jlamens okaxyTtcs psagom?

Yposenv B

886.

887.

888.

B K0OpANHATHOII MIIOCKOCTH MOCTPOCH KPYT pajiyca 2 ¢ LEHTPOM B
Hauane koopanHat. KakoBa BEpOATHOCTb TOTO, YTO HAyjAady B3sTas
TOYKA ITOTO KPyTa: a) NPUHAJUICKHUT NEPBOH KOOPIHHATHOI YeTBep-
TH; 6) ¢ UENOYMCICHHBIMH KOOPIMHATAMH NPHHAICKAT GHCCEK-
TPHCE NEPBOi KOOPAUHATHOI ueTBepTH?

beknnsas u dapusa HAXOIMIIH, YeMy PaBHA BEPOATHOCTb TOTO, 4YTO
noceHss ciy4aiino nabpannas uudpa Homepa tenedona papua 7
w kpatHa 3. Y Beknussa noayuuncs orser 0,5, a y ®apusst 0.4.
Yeii oTBET MpaBHIBHBIIH?

Kaxayio GykBy cloBa «anropuTM» HalHCall Ha KapTouke, a Kap-
ToukH nepememaii. KakoBa BeposTHOCTb TOTO, YTO MpPH CAydaifHOM
PACIONOKEHHH YTHX KAPTOUEK B PAJl CHOBA MOMYUHTCA 3TO CI10BO?

Ypogens C

889.

890.

891.

Epikan 3an0MHHAET O/IHY H3 BEPUINH BBINYKIOr0 BOCHMHYTOJIbHUKA.
3apuHa NPOBOAMT AMATOHAJL DTOr0 BOChbMHyronbHuka. KakoBa Be-
POATHOCTH TOTO, YTO OJIHUM H3 KOHIIOB ITOM JlHaroHajiu SyllCT BEp-
mIKHA, KOTOpyIo 3anomuun Epikaun?

Ha kHHKHOIi TTOJIKE CilydaiiHBIM 00pa30M paccTaBiCHb 3 KHUTH 110
anre6pe u 2 — no reomerpun. KakoBa BepOATHOCTH TOTO, YTO KHUTH
10 OJIHOMY NpPEAMETY HaXoaATCA psaom?

B napriu 200 aeraieii, u3 kotopsix 8 ¢ gedexramu. Kakosa Beposr-
HOCTb TOTO, 4TO U3 3 cayu4aiiHo BeIOpanHbIX aeTaseii 1 ¢ nedexrom?
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6) 3a 500 py6uneii KynieHo HecKoIbKO mya0B caxapa (1 mya— 16 kr).
Ecau 651 Ha Te xe JeHbru GbLI0 KYMJICHO caxapa Ha 5 myoB 60i1b-
uIe, TO Kax /bl my/1 caxapa 6bi1 Ob Ha 5 pyGueit nemesine. CKOIbKO
nyjos caxapa kynieno? (CrapunHas pycckas 3aj1aua.)

Yposenv B

181. a) HaiinuTe 1Ba HaTYpanbHBIX YHCIA, €CIM CyMMa OOPATHBIX UM YH-
cen pasua 0,2; 6) CymiecTByIOT JIH [1Ba HATYPalbHBIX 4YHCIA, Pa3-
HOCTb KBaJPaToOB KOTOPLIX paBHa 1017

182. Bospact oaHoro uesnoseka He crapiue 80 get B 1989 roxy 6bu1 paen
cymme udp ero roaa poxacuus. Haiimure roa ero poxkaesus.

183. Haiiaute HaTypagbHOE YHCI0, KOTOPOE OT MPHOABICHUS 5 H OT BbI-
untanus 11 1aeT kBaapaThl HEKOTOPBIX HATYpPaIbHBIX uKMcen (3a1a-
4a M3 APEBHEHH/MIICKOMH pykomucn Ha 6epe30Boii Kope, HalACHHOI
npu packonkax B 1881 rony B Muaun).

184. KakoBa mnpOTsKEHHOCTb d KM
pekn Y06a, ABAAIOMICHCS KPYTHBIM
NpaBbIM NPUTOKOM pek Mprhim,
cciu d — COCTaBHOE TPEX3HAUHOE
4mcio, Gosbiiee 276, HO MeHbIICE
282, KOTOpOE HEIb3s MPEACTABATH
B BHJIC PA3HOCTH KBaJPATOB JBYX
HaTypaabHbIX uncen?

Boavwott Younckuii nopoe

185. lokaxute, uto mpsamas x + y + 2 = 0 kacaercs OKPYKHOCTH

186. OGuice conpoTHBICHHE IBYX NPOBOAHUKOB MPH HX MOC/ICA0BATENb-

HOM coefHeHHH paBHO 12 Owm, a npy mapamienbHOM — 2% Om.
Haiigure conpoTHBiCHHE KakI0T0 HPOBOIHHKA. )

187. Jlopora ot mareps 10 nocenka AnuHoi 10 kM uuer cHauana c
ropel, a 3aTeM B ropy. TypHCTbI Ha CIyCKe LIIH CO CKOPOCTBIO Ha
2 km/4 Gosbliie, yeM Ha noabeme. HaiiauTe X CKOpPOCTH Ha crycke
U TOJIbEME, €CTIH MyTh OT JIareps /10 Noceska 3aHsa 2 yaca 48 MUHYT,
a oOpaTHbIif myTh — 2 yaca 32 MHHYTHI.
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Pemenue Ecnm BKIaguuk BIOXKHT ¢ TEHTe B HEPBBIi OaHK, TO
B KOHIIE NIepBOro roja Bknaja Oyaer pasex 1,064 tenre. B konue BTopo-
TO rO/Ia OH YBENHUMTCS Ha 6 % yiKe OT 9TOi CyMMBI H CTAHET PaBHBIM
1,06%a Tenre. Paccyxk/1as aHaJIOTHYHO, yCTAHABIMBACM, 4TO Yepe3 4 roxa
Bknaj Oyzer pasen 1,06%a tenre.

Ecnu BKIaguMK BIOKHT @ TEHTe BO BTOPOil OaHK, TO B KOHIE mep-
BOIO roja ero BKnaj craser pasueiM 1,005'2a Tenre, a uepes 4 roxa —
1,005%a Tenre.

Cpasuum unena 1,06* u 1,005%. [lnst 5TOro A0CTaTOMHO CPaBHHTH
1,005 u 1,06. Hcnonssys Qopmyiny Guxoma HeioToHa, monydaem:
1,005" = (1 +0,005)", (1 +0,005)"*> 1+ 12+ 0,005, 1 + 12 - 0,005 = 1,06.
Caenosarensho, 1,005 > 1,06, 1,005%a > 1,06%.

O 1B e T. BeirosHee BKIaAbIBaTh ACHBIH BO BTOPOii OaHK.

BOIIPOCKI

1. Jlaiite onpenenenue reoMeTpuuecKoii NporpeccHu.

2. BeiseanTe (hopMyIty 71-r0 uleHa reOMETPHUECKOIi MPOTrpeccHu.

3. Chopmynupyiite XapaKTEePHCTHYECKOE CBOWCTBO IE€OMETPHYCCKOH Mpo-
TpeCcCHH.

YINPAKHEHUS

Yposenn A

417. 3anuiuTe NATh NEPBBIX YWICHOB reoMeTpuueckoii nporpeccun (b,),
B KOTOPOIi:

)b =1,9=2  Bb=-254-1;

p 1 1
6)b,=3.4=3; r)b,=7,q=-ﬁ.

418. 3uas nepBbie 1BA WICHA TeOMETPHYECKOI mporpeccun (b,), HaiiauTe
JIBa CIICYIOIIHNX 32 HUMH UlieHa:

a) 2365 5 B) 1,4;-7; ...; A)Zﬂ;4;...;

6) 10; 5 . r)—36;-12; .
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34. YnpaskHeHHusi HAa IOBTOPeHHe pasjiesia
«JiIeMeHTBI TEOPHH BEPOSITHOCTE»

Vposens A

878. KakoBa BepOATHOCTb TOTO, YTO Hayra/l BRIOPAHHBIH JeINTENb YHCIA
15 aBnsercs npocTeiM unciaom?

879. a) B TecToBOM 3aJaHHM TPUBEACHBI
5 BapMAaHTOB OTBETOB, M3 KOTOPBIX JIBA
orBeta mpaBuibHbie. KakoBa BeposT-
HOCTb TOTO, 4TO Hayrajl BeIOpaHHBI OT-
BET NPaBHIbHbIH?

6) locrunnua «Kaszaxcran» B Anmars
HacumThiBaeT 26 sraxkeil. KakoBa Bepo-
ATHOCTb TOTO, YTO TYPHCTY MpPEATOKAT

HOMEp Ha JIECATOM MM MATHAALATOM

Toemunuya «Kasaxemany,
9
ITa’)Ke roCTHHHILbI? Anmamet

880. B cOGopouHOM IeXe MMEEeTCs NapTHs BaJIHKOB: NEPBOrO pa3mepa —
150 mtyk, BTOporo —400 mryk, TpeThero — 250 mTyK i 4eTBEpTOro —
150 mryk. KakoBa BepoSATHOCTb TOTO, 4TO CIIy4aifHO B3ATHI BAJIHK —
TPETHEro MK YETBEPTOro pasmepa?

881. Jlanubic 0 pacrnpe/e/CHHH HACEICHHs rOPOJa MO BO3PACTY MPHBE-
neusl B Tabnuue. Kakosa BepostHocTh (B %) TOTO, 4TO CilydaiiHo
BIOpaHHBIil kuTeab Muagme 20 ser?

Bospact 10 10— | 20— | 30— | 40— | 50— | 60— 70

(er)  |™® 19 | 29 | 39 | 49 | 59 | 69 |ucrapme
Hneneniioete| ) 5 | 154 (13,5162 157 (109 | 93 | 77
(ThBIC. Yel.)

882. M3 MHOXKeCTBa BCEX YCTHBIX JIBY3HAUHBIX YHCE] HAayrajl BeiGupaercs
oz1H0. KakoBa BEpPOATHOCTB TOTO, YTO 9TO YMCIIO AeTHTCS Ha 87

883. B pykonucu 202 sucta. KakoBa BeposSTHOCTb TOr0, 4TO HOMEP Ha-
yraj B3TOr0 U3 Hee JINCTa JenuTes Ha: a) 7; 6) 137
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MNPOBEPL CEBS!

203. 1A) Kakoe u3 ypaBHenwii: a) x> + 4x + 4 = 0; 6) xy = 19;
B)xy/3 — /5 =8 sBasieTCA HEAMHCHNBIM YPABHCHHEM C ABYMS Te-
pemenHbiMu? Haitiute 0HO U3 €ro pemicHHi.

x+y=10,

12(x + y) = 5xy.

3B) [lse rpynnbl TYpUCTOB OJHOBPEMCHHO OTNPABHIHCH B MOXOJ,

2A) Pemnre cuCTEMY ypaBHCHHMIL: {

JIBUTASACH C MOCTOSHHBIMU CKOPOCTSIMH, TIEPBasi — Ha ceBep, BTOpas —
Ha 3amajl, M yepe3 4 4 paccToAHHE My HUMH ObLio 24 kM. Ecin
Gbl 00e TpynmBl OTNPABUIINCH B OTHOM HANPABICHUH, TO uepes 4 u
paccTosinie MexIy HuMu Obuto 661 4,8 kM. Haitaure ckopocTs JBH-
HKEHHS KaK10H rpymmnbl.

4B) M300paszute B KOOPAHHATHOI MIOCKOCTH MHOMKECTBO PeHICHMI
HepaBeHCTBa y + x* < 4x — | 1 BBIGEPHTE U3 9TOr0 MHOKECTBA BCE Ma-
pbl (X3 ) HATYPaIBHBIX YHCEI.

5C) Haiignte niuomaas GUrypsl, KOOPAHHATBI KAkKI0H TOYKH KOTO-
POii ABIAIOTCS PEIICHUAMH CHCTEMBI HCPABEHCTB {l x|+lyl=4,

y=<IL

9TO UHTEPECHO!

Pa3BuUTHE TEOPHH PEIICHHS ypAaBHEHHIl, He-
PAaBEHCTB H HX CHCTEM SIBJISUIOCH [JIABHBIM HpPe/i-
MeTOM anreGpbl Kak HayKH IMOYTH 0 CepelHHbI
XIX Beka. BaxkHOCTB 9THX BOIPOCOB 00yCIOBIC-
Ha M TEM, YTO C HX HCIOJIb30BAHHEM PElIAIOTCS
MHOTOYHC/ICHHBIC IPAKTHYECKHE 3aa4H.

OnHMM M3 yBJEKATENbHBIX PA3/JeioB 3TOi
TEOPHH SBISETCS PElICHHE YPaBHCHHil C JBY-
Msi i Gojiee MepPeMEHHBIMH B LENbIX WIH pa-
HHOHAIBHBIX uHcTax. VX HasbiBalOT Heompeje-
JICHHBIMH WM JIHO(AHTOBBIMH YPABHEHHAMH 1O

Huogpanm
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432. a) PocT Ap0XkKEeBBIX KICTOK MPOHCXOAHT ACACHHEM KakIO0i KICTKH
na jase. Ckosbko nonyuntes kiaetok us 1000 nocsie gecaTHKpaTHOro
X JeneHus?
6) B kakyio cymmy mpeBpaTHTCS B OaHKe BKIAl B @ TCHTe uepes
1 JIeT, eCIH KaX/Iblii roj npupoct cocrasaset p %?

Yposenn B

433. JlokakuTe, 4TO €CIM MOCJIENOBATEIBHOCTh HEPABHBIX UMCEN
a, b, ¢, d aBnsercs reomerpuueckoii nporpeccueii, To (¢ — d)* =
=(@a—c)P+(b—cl+(b—dy>

434. Uccnenyiite, cymecTByeT 11 reOMETpUUYECKas MPOrpeccus, B KOTO-
POl Ka/Iblil UIeH, HAUMHAA C TPETHETO, PaBEH CyMME JBYX HPe/ibi-
aymux. Ecim cymiecTByer, To HaliuTe ee 3HaMeHAaTelb.

435. Yucna x, v x, ABISIOTCS KOPHAMHM ypaBHeHus x* + bx + 4 = 0,
a YHCHa X, M X, — KOPHAMH ypaBHeHus x* + cx + 64 = 0. Haiiaure b u
€, CITH TOCNIEI0BATENBHOCTb X,, X,, X,, X, ABIACTCA TEOMETPHUCCKOMH
nporpeccueii.

436. O6GbeM JIpeBeCHHBI Ha OMNBITHOM Y4YacTKE JIeCX03a COCTaBIseT
10 000 m*. M3BecTHO, 4TO ee exKeroaHbiii npupoct paseH 10 %.
Kakum Gyaet 06bem IpeBecHHBI Ha HTOM ydyacTke yepes 6 ner?

437. HaiifuTe 3HaMeHaTe/lb FeOMETpHUECKOiT nporpeccin (b,), B KOTOpoii
b, <0wucymma b + b, + b, npunnmaet HanGoIbIICE 3HAUCHHUC.

Yposeus C

438. JlokaxuTe, 4TO €CIIH PA3IUYHBIC MOJNOKHTEIBHBIC YHCIA d, b, ¢ AB-
NSI0TCS MOCIEI0BATENBHBIMH YICHAMH T€OMETPHUECKOI mporpec-

tl‘zf_f > %;6)03+L,3>2b1'

439. Uccrneayiite, MOTYT JIH TPH Pa3IHUHBIX YHCIa ObITh OHOBPEMEHHO
4JICHAMH FCOMETPHYECKOH H apudMeTHUecKoii nmporpeccHii.

CHH, TO BEPHO HECPABCHCTBO: a)

440. Haiiqmre Tpu uncna a, b, ¢, 06pasyiouine reoMeTpHUECKYIO Iporpec-
cHI0, ecn uncna a, b, (¢ — 8) cocrapnsioT apudMeTHUECKYIO NPO-
rpeccuio, a uncia a, (b — 2), (¢ — 10) — reomeTpHuecKyio.

441. 3anumuTe TPH NEPBBIX YWICHA BO3PACTAOIIEH FeOMETPHUECKOI MPo-
IPECCHH, CyMMa KOTOpbIX paBHa 21, a cymMMa 0OpaTHBIX MM dHce

i
paBHa 15
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9TO HHTEPECHO!

3ajaun Ha HAXOJXK/ICHHE BEPOATHOCTH COOBITHS BOHHKAJIH JaBHO MpPH
pacueTax BbITOJIbl TOPrOBIIH, CTPATEruy a3apTHoii Hrpsl. (C10BO «azapm»
MOHUMAETCS KaK CHIbHOE YBICUEHHE M MPOHCXOJHT OT (hpaHIly3cKOro
cnoBa hasard, 4To 03HAYACT CIyHaii, PHCK.)

Teopus BepoATHOCTEH Kak Hayka cTana OypHO pa3BHBAThCA JIHIIbL
¢ XVII Beka. bonbuoii BkIaa B ee pa3sBUTHE BHECIM MaTEMAaTHKH: HH-
aepnannckuii X. Toiirenc (1629-1695), ony6nukoBaBuinii neppyio u3-
BECTHYIO B MHPE KHHTY 110 TEOpHH BeposTHOCTelH «O pacuerax B azapT-
HOii urpe», ¢panmysckuit B. Tlackane (1623-1662), wmBeiiuapckuit
S1. Bepuymnu (1654-1705), aurauniickuii A. Myasp (1667-1754), dpan-
y3ckuii C. ITyaccon (1781-1840), pycckue I1. JI. UeGnimen (1821-1894),
A. H. Kommoropos (1903-1987).

X. Lotizenc A. H. Koamozopos

Haiigute B HMHTepHeTe 3a1auy O BEPOSATHOCTH BBINAJCHHS OYKOB
npu GpocaHHH MTPAJIbHOI KOCTH M €€ PelICHHE, KOTOPOEe MpeTokuI
b. ITackasb 01HOMY M3 HTPOKOB T10 €ro npockoe.
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Yposens C

195.

196.

197,

198.

199.

200.

201.

202.

Bo CKOIBKO pa3 CONPOTHBICHHE OJHOTO MPOBOJAHHKA GoIblIe, YeM
CONMPOTHBJIEHHE JPYTOro, €C/IH H3BECTHO, YTO MX 00IIEe CONPOTHB-

JICHHE IPH [I0CIEA0BATENLHOM COCAMHCHHH B 6‘17 pasa Gosblie, yeM
npy napaiensHom?

Haiiante Bee 3HaueHus ¢, eciu npaMas x +y + ¢ = 0 kacaeTcst OKpyK-
HocTH x> +3* = 1.

Pewnte cucTeMy, MepBoe U3 ypPaBHEHHIl KOTOPOI MOKHO paccMa-

TPHBATh KaK KBaJPaTHOE OTHOCHTEIBLHO J11000#i U3 MePeMEHHBIX MK
X.

HOBOIi MepeMeHHOi 1 =

0, 5 {Zx =3y’ =5xy =0,
X +y'=10.

2x* +3xy +
oo

=% =175
B paBHOOEAPEHHOM TPEYrojibHHKE OCHOBAHHE PABHO &, a BBICOTA,

npoBeieHHas K HeMy, paBHa k. Haiiante paanyc okpyKHOCTH, Kaca-
IOLIEHCS MPAMBIX, COAEPKAIMX GOKOBBIE CTOPOHBI ATOTO TPEYTOJlb-
HHMKa, €CJIH €r0 OCHOBAHHE ABIACTCA X(’pll()i‘i OKPYkHOCTH.
Tnomans S uersipexyronbuuka ABCD, quaroHaan KOTOpOro mepe-
cekatores B Touke O, pasua 10 am’. Haiiaure miomann tpeyrois-
uukoB BOC u AOD, ecnu nnomaan tpeyronbuukos AOB w COD
COOTBETCTBEHHO paBHbl | AM® 1 4 am%.

HOKB)KHTG, uto s0bast napa 4ucelsl ABJISCTCA PCUICHHCM HEpaBeH-
crBa: a) x!' —x%? + 3> 0; 6) x® —xdy + y° 2 0.

Pemnre rpaduuecki HEPaBEHCTBO:

a) (x-2F-(r-30>0; B)3 —|x| 2|1 -y
x—y )
6) Py <0;

VeTaHOBHTE, CKOJIBKO Map (X: ) HATYPANbHBIX YHCEI ABIAIOTCH Pe-

1
Lo oo
wenmsMH cHeTeMb Hepaenets | y = ) S X T 45,

x>0.
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425.

426.

427.

428.

429.

430.

431.

Kakas u3 nocie0BaTenbHOCTeil, rpaguKH KOTOPbIX H300paKeHbl Ha
pucynke 41, a, 6, ABASCTCA FeOMETPHUECKOI mporpeccueii?

a) 0)

bY | B =2"T b,
7 7
6 6
5 5

. 4
3 3
2 . 2
1 1 I
O 123456 7 1234570

Pucynox 41
Hccnenyiite, sBigerca 1M reoMeTpuueckoif mporpeccueit mocie-
JIOBaTEIbHOCTD, 3a1anHas (HopMmyIIoii ee n-ro uiena: a) x = 2 - 4"
6)y, =81 -3'"" nEN. Ecau aBnsercs, T0 yKaxuTe € NepBbIil WieH

M 3HAMEHATEIb.

Tpu uncna a, b, c 06pasyioT reomerpuueckyio nporpeccnto. Haiianre
4qucio b, ecinn uncna a, b — 8, ¢ Takke 06pasy0T reOMETPHICCKYIO
MPOrpPECCHIO.

a) Tpertuii wieH reoMerpHueckoii nporpeccuu pasen —3. Haiignte
MPOU3BE/ICHHE NEPBLIX MATH YWICHOB TOMH IPOrPECCHH.

6) Haiigure npousse/icHHe NEPBBIX JBAJLATH HYICHOB reOMETpHUE-
ckoii nporpecenn (b,), B kotopoii b, = 0,1, b,, = 20.

Cymma Tpex umcel, o6pasyiomux apupMETHIECKYIO NIPOrPecCHio,
pasna 60. Ecin ot nepBoro uncia otHaTs 10, 0T Broporo 8, a Tpetbe
OCTaBUTH 6€3 H3MEHCHUS, TO MOJNYUYCHHBIC YHCIA COCTABAT reoMe-
TpUUECKyI0 nporpeccuto. Haiixure ati uncna.

Mcenenyiite, MOTYT 1M JUIHHBI CTOPOH TPEYTOJbHHKA COCTaBIATH
IEOMETPHYECKYIO NPOrPECCHio i ObITh BBHIPAXKCHbI HATYPAIbHBIMH
YHCITaMH, TPOH3BEACHHE KOTOPHIX paBHO 216.

Haiignre 3HaMeHaTesb ¥ MepBblil WIEH reOMETPHYECKOIl mporpec-
cuu (b,), B KOTOPO:

a)b,+b,=60,b,=18; B)b +b,=27,b,+b,=18;
6)b,=10,b,+b,=60; 1)b +b,+b,=7bbb =8
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MNPOBEPL CEBS!

892. 1A) Kakue u3 ceayionux coObITHii SBISAIOTCS T0CTOBEPHBIMU?
a) [TpoM3BOJIBHO B3ATOE MPOCTOE TPEX3HAYHOE YHCI0 He Gosblie
998.
6) M3Bneuenne UBETHOrO mapa u3 HaGopa roayObIX M JKENTHIX Ia-
PoB.
B) Tpu nonajganus B MHIICHb H3 TPEX BBICTPEIOB.
r) PackpbiTiE NapauioTa npu MpbikKe.
2A) Mouera noxdpaceiBaercs aBak/abl. KakoBa BEpOATHOCTH TOTO,
410 rep6 He BbIManeT?
3A) B paBHOOeApeHHBIl TPEYrodbHUK C OCHOBaHHEM 3 aM H 6o-
KOBOif CTOPOHO#H 2,5 M NOMEIIECH PaBHOCTOPOHHHIT TPEYroabHHK,
nJI0MmaAL KoToporo pasna 2 am”. KakoBa BepOsTHOCTh TOrO, 4TO
MPOM3BOILHO OTMEUEHHAs TOYKA PABHOOCAPEHHOrO TPEYroabHHKA
NPHHAUICKHT U PABHOCTOPOHHEMY TPEYrONbHHKY?
4B) B tabnuue mpeiacTaBiIeHbl CBOJHBIC CBEIACHHS O JOCTHXCHHAX
yuamnuxcst 9—11 kiacco B Gere va 100 metpos. Kakosa BeposTHOCTh
(B %) TOTO, 4TO CIIy4aiiHO BBIOPAHHBII H3 HUX yualuiics npobexan
9Ty IMCTAHIMIO HE MEJUICHHEe, 4eM 3a 14 cexynn?

PesyabTar (cex) 14,1 (142 14 |13,8|13,5|13,1 12,8123

Konnuectso

36 | 45 | 69 | 60 | 51 | 43 | 21 9
yyamuxes

5C) Hmeercs 10 3agaumii, cpequ KOTOPBIX 4 — caMbie TPY/HbIC.
ITytem xpeGus yuauiemMycs NpeAOCTaBIACTCS BO3MOXKHOCTb Bbl-
Gparb /115 BIMoHEHHUs 5 3ajanuii. KakoBa BepoATHOCTH TOrO, 4TO
€My JIOCTAHETCs TOJIbKO OJIHA TPy/iHas 3ajaua’?

3AHUMATEJIBHBIE 3AJIAYH

1) Ha oGpaTHOii CTOpOHE KapTOUKM 3alHMCAHO [BY3HAYHOE HHCIO.
KakoBa BepoATHOCTDb yraJaTh, 4T0 CyMMa ero uudp pasHa nsaru?

2) Umeetcs 8 kmoueii o 8 aBepeif, kK Kak/10ii U3 KOTOPBIX MOAXOMUT
TOJIBKO 0/IMH K104, Kakoe HanMeHbliee KOMHYECTBO MOMBITOK HAJI0 Clle-
11aTh, 4TOOBI OTKPBITH BCE ITH IBEPH HMEIOLIMMHUCS KIIOUaMH HaBEpHIKa,
€CJIM HEM3BECTHO, K KaKOii IBepH KaKoil K104 noaxoant?






main-49.jpg
YHOPAKHEHMUSI.

Yposens A
142. Kakue u3 nap uncen (—4; —4), (-1; -2), (1; —1), (2; -1), (2; 1),

x2y,
(3; 3) ABNAIOTCA PEUICHHAMH CHCTEMbl HEPABEHCTB { )

o -2 < y?
143. PeureHneM Kakoii U3 CHCTCM HEPABEHCTB: » y

2y > B2
a){x Y220, g {x ¥1<2,5
x+y<9; xy>10

144. TIpoeuTe HCCICIOBAHHE H COCTABLTE CHCTEMY HEPABEHCTB, MHO-
JKECTBO PElICHHIT KOTOPOii n300paxeHo Ha pucynke 24, a, 6.

" SBISETCS Mapa YHcel (3%: 3)?

Pucynok 24

145. TlocTpoiiTe B KOOPAHHATHOIT MI0CKOCTH (QUIYpY, KOOPIAHHATHI Kak-
101 TOYKH KOTOPOIT SABSIOTCS PEUICHHSAMH CHCTEMbI HEPABCHCTB!

a) {yZO, B){x1+y-'s4,
y<3-x% y=-1;

6){y50, r){(x—l)z+(y—2)"s4,
y2x3—4; x=1.

146. M306pa3suiTe MHOKECTBO BCEX TOUEK, KOOPAMHATHI KOTOPBIX ABISIOT-
y<x*+1,
£4+(y-1) <4
HCCIIeI0BAHHE H YKAKHTE YHCII0 €€ PELICHHIT C Le/IbIMH 3HAYCHHAMH
xXHuy.

Csl PCHICHUAMH CHCTEMBI HCPABCHCTB { npOBCﬂMTE
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3. Kacaptii uien apH(METHUECKOH MPOTPECCHH paBEeH CPEIHEMY
apudmernueckomy (1 — k)-ro u (n + k)-ro ee 4neHOB, TO €CTh

secrm 1 <k<n-1.

(CaoiicTBa 2 1 3 10KaXHTE CAMOCTOATENIBHO.)

4. Cymma nepBOro M MOCIEIHEro UICHOB apu(hMETHUCCKOI nporpec-
CHH, B KOTOPOif /1 4JICHOB, PaBHA CYMME JIBYX CC UICHOB, PABHOOTCTOSI-
IMX OT HHX, TO ECTh

ate=ata ..

JeiictButensuo, a, = a, +d(k—1),a, .., = a,+d(n- k). Ux cymma pap-
=2a,+dk-1+n-k)y=2a,+dn-1)=a, +a,

OT™MeTHM TaKxKe, YTO BEPHO YTBEPIK/CHUE: €CJIH KaA/Iblil WiIeH 1o~
CJIe10BATENLHOCTH, KPOME MepBOro, paBeH cpeHeMy apHdmeTnye-
CKOMY NPeIIecTBYIONEro eMy H C1eyI0HIero 3a HUM 4IeHOB, TO 3Ta

Hara, ta, .

MOCJIE10BATEILHOCTH SABASETCH apH(METHYECKOil nporpeccueii.

JleiiCTBHTENBHO, €/ MOCHE0BATENbHOCTD &, ., ..., d,, ... TAKOBA,
-t ans

4TO @, = ,raen>2,102a,=a,  +a,, . ITO PABEHCTBO MOKHO
npeobpa3oBaTh Tak: a, — a, , = a, ., — a,. [Toay4nin, 4T0 pa3sHOCTh MEHKIY
KaXbIM Y4JICHOM MOCJICA0BATCIBHOCTH H NPCALICCTBYOUIUM EMY YJICHOM
OJHA U Ta K. CJ'ICIJ.DBETCIH:HO, 9Ta NnoCae10BaTC]IbHOCTh ABIACTCA apmj)-
METHYECKOH Nporpeccueii.

D10 yTBEpKACHHE 00BEAHHAIOT CO CBOHCTBOM | M HA3BIBAIOT XApaK-
MEPUCMUYECKUM CBOUCMBOM ApUpMemuyeckol npozpeccuu. ITO CBOii-
CTBO MO3BOJIACT YCTAHOBHTD, ABJSACTCA JIM HEKOTOPAs MOCICIOBATENb-
HOCTb apH(METHUECKOIT ITPOrpeccHeit.

OTMeTHM, YTO eClIu n-if uieH apudMeTHUecKoii nporpecch (a,) ¢ pas-
HOCTBIO d NpeJICTaBuTh B BUAE a, = nd + (a, — d), TO NOJYYHM, YTO OH AB-
JISeTCs 3HAYCHHEM JHHEiHOH QyHkuuu y = dx + (a, — d) npu x = n, rae
n€N. CnenosarensHo, MHOXKecTBO Touek (1; @), (2; a,), ..., (n: a,) aBns-
ercst rpadMKOM apHpMETHUECKOI MPOrpeccuu.

Bepuo u o6patHoe. 3Hauenus m0060ii muHeiinoi Gynxumun y = kx + b,
rae XEN, 06pasyioT apu(METHUECKYIO IIPOTrPECCHIO, NIEPBbIH UIEH KOTO-

poii paBeH k + b, a pa3HOCTb paBHa k.
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Hcxo/bl, H3 KOTOPBIX COCTOMT CODBITHE, HA3BIBAIOT G.1A20NPUAMCMEY-
ouuMy €My, €ClIi OHH BIEKYT 3a c00O0if HACTYMNJIEHHE ITOro COOBITHS.
Hanpumep, nexozsi: 4,, A, — Bbinajenue 2, 4 COOTBETCTBEHHO OUKOB TIPH
Gpocanuy MrpanbHOro KyGuka 61aronpHATCTBYIOT COOBITHIO — Bbinaje-
HHIO YETHOTO YHCJIa OYKOB.

BepoaTHOCTBI0 COOBITHS A HA3BLIBACTCSA OTHOIICHUE UHcaa m Haa-
TONPHSATCTBYIONUIHX ITOMY COOBITHIO HCXO0/I0B K YHCIY /1 BCEX PABHO-
BO3MOKHBIX HCX0/10B.

BepostrocTs cobbiTHs A 0603HauaeTcs P(A4) — 1o nepsoii 6ykse dpan-
y3ckoro ciosa probabilite (B nepesose — BepostHocTs). [To onpenene-

m
Huto P(4) = Y re m — 9icIsi0 GIaronpHsTCTBYIOHX HCX0A0B COOBITHIO

A, n — 4MCI0 BCeX PaBHOBO3MOKHBIX HCXOJI0B, B KOTOPBIX MOMKET HACTY-
nuTh codbiTHe A, mpudem 0 < m < n.

3amaua 1. B cronke 25 Terpazeii. KakoBa BepoATHOCTH TOTO,
4TO HayraJ BbIOpaHHAs TETpPajib NPHHAIICKHT JACBOUKE, €CIH B Klacce
12 manbunkos?

Pemenne. [leouek B kmacce 13, mosromy umcmo m Gmaronpu-
ATCTBYIOIIMX MCXOZ0B paBHO 13. Ymciao n BCex MCXOM0B paBHO 25.

CnenosatensHo, P(4) = %
13 -

OTBeT. a5

3amaua 2. Yucno BeIOHpacTCs CiydaiHbIM 00pa3oM U3 MHOKECTBA
BCEX HEUETHBIX JBY3HAuHbIX uncen. Kakoa BepoATHOCTH TOTO, YTO Bbi-
GpaHHOE 4HCI0 AenuTes Ha 97

Pew e Hue. Beero ABy3HauHBIX HEUETHBIX uncel 45, 3 HUX Ha 9 Je-
nstes uncna: 27, 45, 63, 81, 99. CaenoBatenbHo, YHCI0 G1aronpHATCTBY-

Skl

IOILUX HCXOJI0B paBHO 5, a P(4) = 59"
1
Orser. 9

M3 KIacCHYECKOTO  OMpEJCNCHHS BEPOATHOCTH  CHEIYyeT, uTO
0 < P(A) < 1, BepoATHOCTb JI0CTOBEPHOro coObITHSA paBHa 1, a BEPoAT-
HOCTh HEBO3MOKHOro coObiTHs paBHa 0. Ecnm BepoATHOCTH COOBITHS
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31. IlepBonayajibHbIe NOHATHS TEOPHH BePOSTHOCTEI.
Kuaccndeckoe onpejie/ienne MOHsITHSI BEPOSTHOCTH

Yuebuble 10CTHAREHHS 0 H3YYEHHIO TEMbI:

* 3HATh M PA3IHYaTh MOHATHA: CIydaiiHOE COOBITHE, IOCTOBEPHOE COObITHE,
HEBO3MOKHOE COObITHE, PABHOBO3MOKHOE M NPOTHBOMONOKHOE COOBITHS,
HECOBMECTHbIE COOBITHS, 61aroNpHATCTBYIOLINE HCXOIbI;

* 3HATh KJIACCHYECKOE ONPEJIETCHHE BEPOSTHOCTHS

* yMETh HaXOJAHTh BEPOSATHOCTH COOBITHS, HCMIOIb3YS KJIACCHYECKOE Onpeie-
JIGHHE BEPOATHOCTH.

I/I3yqaﬂ 9JIEMEHTHI CTATHCTHKU B 7—8 KJjlaccax, Bbl paccMaTpuBailu pas-
JIHYHBIC COOBITHS, KOTOpPBIE yiKe npousouuin. Teneps Mbl OyeM Hecae10-
BaTh L'.'l_]’llul7HblB C()6blTPlﬂ. KOTOpPBIC MOT'YT CBEPUIHTBLCA, @ MOTYT H HE OCYy-
mectBuThesA. Hanpumep, npu crpensbe mo MHIICHH MOJKHO IIPOMaxHyTh-
Csl MM TONAcTh B LEIb; MPpH nouﬁpacmaannu MOHETBI MOXKET BbINACTH
repd MM YMCIo (HOMHHAT MOHETHI).

Cob6biTHe Ha3bIBaeTCs ()HCIH()HEthI.‘Il, eciii OHO 00A3aTeNbHO npouc-
xoaut. Hanpumep, eciu Ha 3emie nepeBepHyTh OTKPBITHIIl CTAKaH € BO-
JI0i, TO BOJIa BBLIBETCSA.

CoGbITHE Ha3bIBACTCS HEBO3MOMNCHBIM, €CIIH OHO HE MOXKCT ﬂpOl‘l]Oﬁ-
TH. HanpnMep, €CJIH MPOU3BOAUTCS OJAHH BBICTPEJI 10 MHILICHH, TO HEBO3-
MOKHBI /1B NOMNaJaHus B HCC.

CoOBITHS HA3BIBAIOTCH HECOBMECMHbIMU, €CIH OHH HE MOTYT MPOH-
30TH OAHOBpeMEHHO. Hanpumep, yueHHK He MOKET ObITh OJHOBPEMEH-
HO M B IIKOJIE, U JIOMa.

CoOBITHS HA3BIBAIOTCS PAGHOBO3MOJICHBIMU, €CIH HX HACTYILICHHE
WM HEHACTYILICHHE OJIMHAKOBO BO3MOXKHBI H HET NPEHMYIIECTB B CBEP-
HIEHHH OJHOrO nepes ApyruM. Hampumep, 0 nHAKOBO BO3MOXKHBI COObI-
THA M3BJICUCHHS HK3aMEHALIMOHHOTO OHIIETA C YCTHBIM HJIH HEUCTHBIM HO-
mepoM. TTonapHo HECOBMECTHBIC H PABHOBO3MOXKHbBIC COOBITHS Ha3bIBa-
0TCS 1eMeHmapHulmMu.

CobbiTHE B HA3bIBAIOT APOMUBONOT0NCHBIM COOBITHIO A, €CITH OHO Ha-
CTyMaeT JMIIb TOT/Ia, KOTr/a He HacTynaeT coObitne A. Hanpumep, Bbina-
JICHHE YECTHOTO M HEUETHOTO YHCIIA OUKOB — NPOTHBONONOKHBIE COOBITHS.
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BOIIPOCHI.

1. Jlaiite onpesenenue apuMETHIECKOI IPOrpeccH.

2. Buiseute (popmyity 7-r0 uiieHa apu()METHUECKOi MPOrpeccH.

3. ChopmynupyiiTe XapaKTepHCTHYECKOE CBOHCTBO apH(METHYECKOIl 1po-
rpeccuu.

YHPAXKHEHMUSI.

Ypoeens A

362. BoinumuTe mIecTh NEPBBIX UICHOB apH(METHYECKOH MporpeccHm
(a,), B KOTOPOIi:
a)a,=15,d=-4;6)a,=-32,d=8.

363. 3uas nepBbic aBa uicHa apu(METHUECKOIl MporpeccuH, HaHauTe
CICAYIONIHIT 32 HUMH UJICH:

a)3;8;...; B)17:8; ...; n)—z; Tt
s e s .1 . S I G
6)-2;-5; ...; t) i = T

364. 13 naHHBIX NOCIE0BATEILHOCTEH BhIOEPUTE TC, KOTOPBIC ABIAIOTCS
apHpMETHIECKHMH MPOrPECCHSMH:

a) 12;-14; 16; -18; B) 98; 95; 92; 89; a)-15;-11;-7;-3;

1.7.6 17
6)4:4:4:4:4: 4; r) 7; 14; 28; 56; ©) 535707 5° 10
365. Boipasute pasHocth d apudMeTHUECKOil porpeccuy (a,) uepes:
a) a, uay; B)a,nag
6)ana,; ra,na,

366. B apudmernueckoii nporpeccui (a,) ¢ pasHOCTHIO d HalianTe:
a)a,,ecnua, =5,d=12;6)a,,ecnma =-12,d=14.

367. 3uas, uto (x,) — apudMernueckas nporpeccus u x, = 4, x, = 0,5, naii-
aure: a) x; 6) x,; B) X,

368. 3anuumnre popmyity 7-ro uieHa apudmMerTHueckoii nporpeccuu (x,):
#) 1565115165 2.3 B) —4;-6;-8; -10; ...;
6)25;21;17;13;...; r1)1;-4;-9;-14; ... .

369. YcraHoBuTe, ABIACTCA JH YICHOM apu(METHHUCCKOIH mporpeccuu
—15; -8; ... uucno: a) 93; 6) 153.
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Guier (TakuxX CHTyawwii 2) U 4eThipe HEBBLINTPBINIHEIX OHIIeTa (TaKHX Ba-

puantos Ci; = % =715). CnenoBatesibHO, Bcero 61aronpusT-
1430

crBylomux uexonos 1430. Torza uckomast BEpOSTHOCTb paBHA 3003

=10 4

=21 0.48.

6) BraronpuATCTBYIOIMMMI HCXOAaMH OyIyT: ABa BHIMIPBIIIHBIX OH-
neTa (Takas CHTYalHsi OJHA) M TPH HEBBIMIPHINIHBIX OHieTa (TakHX Ba-

puantos Ci; = % = 286). Beero 6aronpHATCTBYIOIHX HCXOI0B

286, a obuiee koanuecTBo Hcxoa0B 3003. Toraa uckoMmasi BEPOSTHOCT
286 _ 2 _

paBHa 3003 ~ 21 =~ 0,10.

OTBerT. a)~0,48;6)~=0,10.

BOITPOCHI
1. Kakune coObITHs HA3BIBAIOTCS:
a) coyuaitHbIMK; B) HEBO3MOKHBIMH; J1) PAaBHOBO3MOKHBIMH;
6) 0CTOBEPHBIMH; ') HECOBMECTHBIMH; €) NPOTHBONOIOKHBIMHI?

Tlpusemute npumepst.
2. Yro HA3BIBACTCA BEPOATHOCTHIO COOBITHS?

YIPAKHEHMUSI.

Ypoeenn A

831. Kaxue u3 creyiomux coObITHii 10CTOBEPHbIE:
a) NPOM3BOJILHO BLIOPAHHOE IBY3HAUHOE YHCIIO MeHbIIe 100;
6) 11Ba nonajgauus NpH TPEX BLICTPENAX MO MHIICHH;
B) H3BJICYCHHE M3 KYIUICHHOTO KyJIbKa C OPEXaMH BHIIHEBBIX KOCTO-
HeK;
T') NPBIKOK JEBATHKIACCHUKA B JUTHHY ¢ MecTa Ha 0,5 m?
832. Kakue u3 ciey omux coObITHIl ABIAIOTCS HEBO3MOKHBIMH — HHUbS
B MEX/IyHapOHBIX MaTyax:
a) 10 XOKKel0; B) 1o Gackerboy;
6) no pyrdomy; r) 1o ranbony?
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3anmaua 3. CKOIBKO BCEro TPEX3HAUHBIX UHCEN, AeIAMUXCs Ha 77

Pemwenue Haumenbuee takoe uncno pasuo 105, a nanGonbiee
paeHo 994. Apudmernueckas nporpeccus (a,), B kotopoii ¢, = 105, a pa3-
HOCTb d = 7, COAGPKHUT BCE TPEX3HAUHbIC umcia, Aensuuecs Ha 7. [pu
9ToM a, = 994. YuursiBas, 4to a, = a, + d(n — 1), noxyunM ypaBHeHHE
994 =105 + 7(n — 1). Pemus ero, Haiigem n = 128.

OTtserT. 128

3anaua 4. Ilepumerp pasHOCTOPOHHETO TPEYrOJbHHUKA pPaBeH
18 cm. HaiiTi ero cTOpoHbI, €CIIH HX JUTHHBI BRIPAXKAIOTCS LEIbIMH YHCIa-
MH, 00pasyIOIHMH apH(PMETHUECKYIO IPOTPECCHIO.

Pewenue OG03HAYUM CTOPOHBI TPe-
yronbHuKa a, a + d, a + 2d, rne d > 0 (pu-
cyHok 36). ITo ycnosuio 3anaun @ +a +d +
+a+ 2d = 18, orkyna a + d = 6. Tpe-
YrOJIBHHK CYIIECTBYET, €C/IH BEPHO Hepa- a+t
BencTBO @ +2d < a+a+d. Orciona crenyer, Rucynor 3¢

4T0 @ > d. PemeHusiMn ypaBHeHns a + d = 6 B HATYPaNbHBIX YHCIAX, yI0B-
JICTBOPAIONINX YCIOBHIO ¢ > d, ABAAIOTCA Nulb napbi uncen d = 1,a =5
wii d = 2, a = 4. COOTBETCTBEHHO, CTOPOHBI TPEYrOJIbHUKA MOTYT OBITH
paBHbIMH 5 cM, 6 cM, 7 M uitn 4 oM, 6 e, 8 cm.

OTBeT.5¢cM,6cMm, 7 cmunu 4 cm, 6 M, 8 cM.

3amaua 5. IMocnenoBarenbHOCTh (@,) — apuMmeTHUEecKas nporpec-
cHs, B KOTopoit a, + a, + a, = —60, d = 4. HaiiTh 4nci0 OTpHLATeIbHBIX
4JICHOB 3TOIi MPOrPECCHH.

5 < a +as
Pemenue. ITo coiictBy apud)mMeTnyecKkoii nporpeceuu a, = ——

2

wm a, + a, = 2a,. Torna nonyunm 3a, = —60, a, = -20; a, = a,— d = -24;
a,=-24 + 4(n - 1). Tlo ycnosuio Tpebyercst HAHTH: NPH KAKHX 71 BBITOJ-
Hsercs ycnosue a, < 0. Pemns HepaBeHcTBo —24 + 4(n — 1) < 0, Haiizem,

uto npu 1 < 7. Cle1oBaTeibHO, B TOH MPOrPECCHH MIECTh OTPULIATEb-
HBIX YJICHOB: ,; A}
Orser. Uecrs.

Sl
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A Gonblie BEpoATHOCTH COOBITHS B, TO TOBOPAT, 4TO coObITHE A Gonee Be-
POATHO, ueM cobbiThe B.

W3 onpenesnenns BepOATHOCTH CIEAYET NPABUIIO BHIYHCICHHSA BEPOAT-
HOCTH 00BCIHHEHHS BYX COOBITHIA, HA3BIBACMOC NPAGUAOM CYMMbI: €CITH
coObiTHst A 1 B HecoBMecTHBL, TO P(AUB) = P(A) + P(B). JleicTBHTEIBHO,
eciM M3 ODLIEro YMcia /1 PABHOBO3MOKHBIX HCXOI0B COOBITHIO A Gna-
TONPHATCTBYIOT ¢ MCXO0B, a COOBITHIO B GnaronpuaTcTBYIOT b Apy-
THX HCXOJ0B, TO COOBITHIO A Ml B GnaronpuatcTByioT (a + b) HCXO10B.
Cne10BaTebHO,

P(4 wnn B) = %

= P(4) + P(B).

3anaua 3. B smuke Haxoautcs 10 GenbiX, 5 CHHUX M 2 KPaCHBIX
urapa. Kakosa BEpOATHOCTB, 4TO HayraJ M3BJICUCHHBIH map OyaeT cuHe-
TO WIIH KPAacHOro usera?

Pemenue. Beero nexonos uspneuenus uapos 17. CoGwiTHIO H3-
BJICUCHUSA CHHErO MM KPACHOTO LBETa OIAaronpuATCTBYIOT 7 HCXOJIO0B.

7
Cres0BaTesIbHO, HCKOMas BEPOATHOCTH PaBHA 17

7
OrseT. e

Ecin ucxozbl ABYX MCHBITAHKIT HE3aBUCHMBI, TO BEPOATHOCTb, Xapak-
Tepusyrolias Kakoe-1ubo coObITHE HX COBMECTHOIO MOSBICHHS, PaBHA
MPOH3BEACHHIO BEPOATHOCTEIT Kaxa0ro codsitus: P(4 u B) = P(A) * P(B).
Hanpumep, mycTh JBa CTPENKA HE3aBHCHMO APYT OT JAPYra BBIIOIHSAIOT
110 OIHOMY BBICTPEIIY B Lie/lb H BEPOSTHOCTH TOTO, YTO OAMH M3 HHX HE
npoMaxHercs, paHa 0,5, a BepoATHOCTh NOMafanus B ueib apyroro 0,8.
Tor/a BeposTHOCTb TOr0, 4T0 06a nonaiyT B ueis pasua: 0,5 - 0,8 = 0,4,

3anaua 4. U3 15 norepeiiHbiX GHICTOB BBIMIPHILIHBIMH ABIAIOTCS
2. KakoBa BepOATHOCTb TOTO, YTO CPE/IH HAy/auy B3ATHIX MATH GHICTOB:
a) OJIMH OUJIET BBIMTPBILIHBIN; §) 1Ba GueTa BEIMIPbILIHbIC?

Pewenue. a) Obliee KOJIHYECTBO HCXOIOB PABHO YHCITY COUCTAHMIT

5 15! 15-14-13-12-11
u3 15 snementos no 5, 1o ecrb Cis = 5(5-5)1 5.4.3.2 =
= 3003. BraronpuaTCcTBYIOINMH HCX0AaMH OyIyT: OJAMH BBIMIPBILIHBIH
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4. HepaBencTBa ¢ AByMsi llepeMeHHbIMH

Yuebubie 10CTHKEHHSI 10 H3YHEHHIO TEMbI:

* 3HaTh MOHATHE HEPABEHCTBA C ABYMS [EPEMEHHBIMH;

* 3HATh, YTO HA3BIBACTCA PELICHHEM HEPABEHCTBA C JABYMS EPEMEHHBIMMU;

* YMETb peluarth NpOCThie HEPABEHCTBA C ABYMS NEPEMEHHBIMH U TEKCTOBBIE
3a/1a4M, NPUBO/IMMBIE K HHM.

HepaBeHcTBa ¢ 0/1HOIi EPEMEHHOM, MX Pa3IHYHbIC BH/BI H CIOCOObI
peleHus Bbl M3ydann B 7-8 kinaccax. Temepb paccMOTPHM HEPaBEHCTBA C
ABYMs nepeMeHHbIMH. HepaBeHcTBa Biia

ax+by+c<0,ax+by+c>0,ax+by+c<0,ax+by+c>0,rae
X My — NepeMEHHbIE, a, b, ¢ — HEKOTOPbIE ACHCTBUTE/IBHBIC YHCIIA, HA3bI-
BAIOTCS JIMHEHBIMH HEPABEHCTBAMH C JIBYMSI IIePEMEHHBIMH.

HepaseHcTBo, Hanpumep, Buaa ax® + bxy + ¢y* + dx + ky + p <0,
B KOTOPOM X H y — IepeMeHHbIe, a, b, ¢, d, k, p — neficTBHTEIbHBIC YHCIa,
npuYeM XoTs Obl 0HO U3 YHCEI ¢, b, ¢ He PABHO HYIIO, HA3BIBACTCS HEPa-
BEHCTBOM BTOPOIi CTENEHH € IBYMSl ePeMeHHBIMH.

Pewenuem nepasencmea ¢ 08YMA nepemMeHHbLMU Ha3bIBACTCS TaKas
apa uX 3HaYCHHIA, IPH KOTOPBIX OHO 0GpAIaeTCs B BEPHOE YHCIOBOE He-
pasencTBo. Hanpumep, napst uncen (-2; 1), (3; 4) aBasiorcs pemenus-
MH HepaBeHCTBa x° + )? < 25, Tak Kak (—2)* + 12°< 25 u 32 + 42 < 25 — Bep-
HbIC YHCJIOBBIC HEPABCHCTBA. Pewums Hepasencmeo ¢ 08yMa nepemen-
HBIMU — 3HAYHT HAHTH BCE YNMOPSAZOUYCHHBIC Maphl HX 3HAYCHHIl, Kauaas
13 KOTOPBIX 0OpaliaeT ero B BepHOE YHCI0BOE HepaBeHcTBo. Jloboe pe-
ILICHHE HEPABEHCTBA C JBYMS NIEPEMEHHBIMU ONPE/CNseT HA KOOPIHHAT-
HOJ MIOCKOCTH HEKOTOPYIO TOUKY. DTO JaCT BO3MOKHOCTb H300paxKath
BCE €r0 PCLICHHS B BHJIE HEKOTOPOIO MHOKECTBA TOYEK KOOPIHHATHOl
JI0CKOCTH.

Mpumep 1. [TocTpouTh Ha KOOPAMHATHOMH TIOCKOCTH BUTYPY, CO-
CTOSILLYIO M3 BCEX TOYEK, KOOPAMHATHI KOTOPBIX ABJISIOTCA PELICHUAMH
HepaseHcTBa x° + )7 < 9.
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Mpumep 4. Pewntsh ypaBHCHHE

“y+%x‘ = %xj—y.

Pemenmne. Ilpeobpazyem seByio

4acTh ITOTO YPABHCHHS:

- =L A X.s
= (y Zx)— - 2,\|A Torna pau-

1
Pucynox 15 HOC YpaBHCHHE MPHUMET BHI: [y — o x|=

— . DTO PaBEHCTBO BEPHO MPH BCEX 3HAUCHMAX X H ), YIOBIETBO-
L
2
111060 TOUKH 3aIITPHXOBAHHOI YaCTH IIOCKOCTH ABJIAIOTCS PEIICHUSIMH

PAIOLIMX HEPaBEHCTBY y — 5 x> <0, y < %xl (pucynok 15). Koopanuatst

MCXOHOTO YPABHEHHUS.

TMpumep 5. HaiiTi KOTHYECTBO BCEX Tap LEAbIX YHCEI, ABIMIOMIHX-
Csl peIICHHSAMH HepaBeHeTBa x* + y* < 5.
15 0 Pemenne. H3obpazum Ha Koopau-
HATHOI MJIOCKOCTH € CETKOH CAMHHYHBIX
KJICTOK MHOXKECTBO pCl].IBHPIﬁ JAAQHHOI0 HE-
pasenctBa. IT0 Kpyr pamyca /5 (pucy-
HOK 16). Otpesok /5 PaBeH JHarOHaJIHN JI0-
60ro U3 NPAMOYrOILHAKOB CETKH, CTOPOHbI
koToporo 1 1 2. CocuntaeM KOJIHYECTBO y3-
108 cetkn. OHO paBHoO 21.
Pucynok 16 OTtBerT.21.

BOIIPOCHI

1. IIpuBeMTe TPUMEPBI THHEIHOTO H HETMHEIHOTO HEPABEHCTB C ABYMS 1e-
PEMEHHBIMH.

2. YTo Ha3bIBACTCA PElICHHEM HEPABEHCTBA C JABYMS MEPEMEHHBIMH?

3. Yr0 3HAYHT PELINTH HEPABEHCTBO C ABYMS NEPEMEHHBIMU?
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YHOPAKHEHMUSI.

Yposenn A

392. Haiiaute cyMMy NEpBBIX JICCATH WICHOB apH(METHUECKOIT nporpec-
cu (a,), ecnu:
a)a,=5,a,=15; B) a,+a,=-15.2;
6)a,=0,5,a,=9.,5; r)a,=10,a, = 19.

393. HaiiauTe mepBblii WieH U PasHOCTb apHPMETHUECKOI MPOrpeccHi
(a,), AN KOTOPOi:
a) S, =105, a,=-6;6) S, = 121,5,a,,= 11,6.

394. Illapsl pacnonoxeHst B JopMe TPeyroJbHUKA Tak,
4TO B NEpPBOM psay | map, Bo BTOpoMm — 2, B Tpe-
TheM — 3 1 T. 1. (pucynok 39). a) Bo ckonbko psi-
JIOB Pa3MEIICHBI WIAPBI, €CIH HX YHCII0 paBHO 557
6) Cxonpko mortpedyercs wmapoB, 4ToObl cOCTa-
BHTb TPEYTOJIBHHK U3 15 psigos?

Pucynok 39

395. Haitanre a, u a, — 4ieHsl apudmeTnueckoii nporpeccun (a,), ais
KOTOPOi:
ayn=23,d=-5,5,=161;6)n=16,d=0,5,5,=-48.

396. lana apumernieckas nporpeccus (a,). 3anoaHuTe TabanLLy:

a, d n a, S,
a) 7 3 20
6) 8 7 14
6) 2 12 72
2) 3 20 77

397. Haiigute cyMMy BCeX HEUETHBIX yucen ot 15 10 56.

398. B apudmeTHuecKoii mporpeccun CyMma MaTi MepBbIX YWICHOB PaBHA
15, a cymma aBajuaTH nepBbix wieHoB paBHa 360. Haiiaure cymmy
JIBaJILATH MATH MEPBBIX YICHOB ITO MPOrpeccHH.

399. B apudmernueckoii mporpeccus (a,), B KOTOPOif PasHOCThH
d # 0, cyMMa 4ICHOB C CEIbMOTO MO TPHHAALATHIH BKIIOUHTEILHO
pasHa 52,5. Haiijute HOMep uiieHa 9Toii mporpeccuu, paBHoro 7,5.
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863. Ha rucrorpamme (pucyHok 76) yka-
3aHO pacrpe/ie/ieHHe pasMepoB 000K
Cpean ONMpOUICHHBIX JKeHIHH. KakoBa
BEPOATHOCTH (B %) TOro, 4TO Ciyuaii-
HO BBIOPAaHHAS U3 HUX JKCHIMHA HOCHT
100Ky pasmepa: a) 42; 6) 56: B) 46 nin
48, un 50?

Yposens C

Pucynox 76

864. B tabnuiue npHBEACHBI JAHHBIC O YHCICHHOCTH BKIAIYHKOB H HX
rooBbIX BKnajax. KakoBa BepOSTHOCTb TOTO, 4TO pasMep BKiIana
Clly4aiiHo BHIOPAHHOrO KIMEHTA OJHOTO WM APYroro GaHka cocTa-

B o1 601 110 650 y. 1. e.?

Pa3smep Bkiaja YHCACHHOCTD BKJIAIYHKOB
(By.a.e.) Bank Ne 1 Bank Ne 2
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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Pewenne. Ypasuenue x> + 3? = 9
3a/1aT OKPY/KHOCTb C IICHTPOM B Haua-
e KOOpAMHAT M PajHycOM, PaBHbIM 3.
MHOKECTBO BCEX TOUEK, KOOPAMHATHI
KOTOPBIX  YJIOBJIETBOPAIOT ~HEPABCHCTBY
x4 y? <9, — 9T0 KPYT C LEHTPOM B Hauane
KOOPJAMHAT H PAJHyCcOM, PaBHbIM 3 (pucy-
Hok 13). Koopaunats! 11060ii TO4KH 3TOr0
Kpyra siBISIOTCS PeLIeHHEM JaHHOTO Hepa-
BEHCTBA.

Pucynok 13

Ha pucynkax MHOXkECTBO BCEX TOUCK, KOOPJAHHATBI KOTOPBIX ABIAIOT-

Csl PEIICHHAMH HEPABEHCTBA C JABYMS NIEPEMCHHBIMH, OOBIYHO BBIAEIAIOT

WTPUXOBKOI HIIH IIBETOM.

Mpumep 2. Pemnts HepaBeHCTBO X — ¥ — 2 < 0.

Pewmenue. IMoctpoum npamyio x — y —
—2 =0, T0 ecThb y = X — 2 10 JABYM TOUKaM
(0: —2) 1 (2; 0). st KaxA0# TOYKHM, IPHHAT-
JeKaueH 9Toi MpAMOil, BBIMOMHSETCA pa-
BeHCTBO X — y — 2 = 0. CrieoBaTenbHO, KO-
OpAMHATBI OTHX TOUEK HE ABJAIOTCA pelie-
HHAMH JaHHOTO HepaBeHctBa. [TosTomy Ha
PHCYHKE 5Ta npsMas H300pakaercss WTpH-
XO0BOHi NHHHKEH. JIaHHOE HEPaBCHCTBO MOXK-
HO 3amucaTh TaK: y > x — 2. OHO BepHO st

Y,

Pucynok 14

KOOPIHMHAT BCEX TOYEK, JICKALIMX BBIIIC MPAMOIL y = X — 2. MHOX)eCTBO

KOOP/JHMHAT BCEX ITHX TOUCK M ABJIACTCA PCUICHHEM JJAHHOIO HEPaBCHCTBA

(pucyHok 14).

Mpumep 3. Pemnts HepaBeHCTBO x° — 2x + 1 <4y — )2 — 4,

Pewenne. Ilpeobpasyem 510 HepaBeHCTBO Tak: (x — 1)* +
+ (v = 2)* < 0. Cymma KBaJpaToB IBYX BhIpakeH#ii Gonbuie 1in pasHa 0.
Crie/10BaTeIbHO, IAHHOE HEPABEHCTBO BEPHO JIMIIL Npu X = 1,y =2,

Orser: (1;2).
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Pemenue Ynucna, kpatueie 6, 06pasyioT apHpMETHUECKYIO MPO-
rpeccuio (a,), B KoTopoif a, = 6 u a, = 6n. Haiizem 4ncio 4ieHoB 3T0il
MPOTPECCHH, YI0BIETBOPSIONHX YCIOBHIO ¢, < 250. Peirnm HepaBeHCTBO

2
6n <250, nomyunm n <41 3 Cre10BaTeIbHO, YHCIIO YICHOB MPOTPECCHH,

CyMMY KOTOpBIX HaJ0 HalTH, paBHO 41. UTak, nmeem a, = 6 * 41 = 246,

+ 5
s, = (6 2;6) 4L _ores

OTBerT. 5166.
3amaua 2. B apudmernyeckoii nmporpeccun (a,) M3BECTHO, 4TO
a,=3na,+a,=2. Haiitn S.,.

at *
PC[IIBHHC.S,=]T‘h‘7AT8KK3KII‘+H,=¢11+H°HH°=a;,,i=l,
ata 3+1
mnonyqaeMS,=7"~7=T~7=l4.

Otser. 14,

3anmaua 3. Yemy paBeH n-if wieH apudMeTHueckoii mporpec-
CHH, €CJIH H3BeCTHBbI cymMa S, = 384, ee pasHocTh d = 2 1 NepBbIii WieH
a,=-19?

Pewmenue. [lo popmyne a,=a, +d(n—1)umeem a,=—19 +2(n—1).

” 2ai+d(n—1)
Jlanee HaiiieM 3HauYeHHe 7, HCTIONB3Ys popmyiny S, = —————— - n

2
Torn3384=w,nl—2011—384=0,n=lOi‘/100+38 -
=10+ 22. Tak kak n€N, To n = 32. Cnenosaresnbno, a, =19 +2(32-1) =
=43,

OtrseT. 43.
BOIPOCHI

1. Boieante (OpMyIbl CyMMBbl 72 TIEPBBIX HJICHOB apHQMeTHUYECKOil mpo-
rpeccuu:
ata, 2a,+d(n—1)
a) S, ="—""n; 6)S,=—"—"—"=.n,
“ 2 " 2
2. Kaxoii u3 9Tux opMys1 y106HO BOCTIONB30BATECA /IS BHIUHCICHHA CYM-

MBI BCEX JIBY3HAUHBIX uncen?
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859. Jlannblc 0 BO3pacTe XKHUTEJICH OHOrO M3 pailOHOB MpPEACTABICHE! B
uHTEepBaNbHOI Tabnuue. KakoBa BEpOATHOCTh TOTO, YTO MPOH3BOIIb-
HO yKa3aHHBII )KUTeNb: a) He cTapmie 15 ner; 6) He mnaxme 81 roxaa;
B) ot 31 rozxa a0 60 ner?

Bospacr | 1-15 | 16-30 | 31-45 | 46-60 | 61-75 | 76-80 | 81-95
(B romax)
Yacrora | 1154 | 1478 | 1295 | 2576 909 543 45

860. 3a nucbMEHHYIO pabOTY 110 MATEMATHKE HA TOATOTOBHTE/BHBIX KYpP-
cax yuaniuecs noJIyqiin KoJIn4ecTBo 6anios, ykazaHHoe B TabIuie.
KakoBa BepOATHOCTH TOTO, 4TO CHyHaifHbIM 00pa3oM BbIOpaHHbII
yuenuk Habpan: a) Haubosbuiee KonndectBo O6amwios; 6) or 20 10
30 Gannos?

Konuuectso 6anios 5 10 | 15|20 | 25 | 30 | 35 | 40
KonuuectBo yuamuxcs | 23 | 38 | 89 | 97 [114| 82 | 53 | 24

861. Ha oHOM M3 npeanpuaTHil NpH KOHTPOJE KAauecTBa MapTHH H3-
Jlennii MaccoBOro crpoca OblIO MPOM3BEACHO NATH BHIGOPOK MO
500 uznenuii B kaX10i. Pe3yabTaTel NPOBEICHHOTO KOHTPOIS TPH-
BejeHbl B Tabnuue. Kakosa BeposTHOCTS (B %) u3znennii ¢ nedexra-
MH BO BCeil BBINYIIEHHOH napTuu?

Howmep BeiGopkH 1 2 3 4
KonnuecTso uzsenuii ¢ aedekramu 31 300 | 29 | 29 | 31

Vpogenv B

862. B Tabmuie npuBeiCHBI CBOAHbIC CBEICHUS O KOJNHYECTBE MOATATH-
BaHMI Ha nepeknaguHe ydammxcs 7-11 KiaccoB OJHOMH M3 MIKOJ.
KakoBa BEpOATHOCTb TOTO, YTO CIy4ailHO BbIOpaHHbI U3 HUX yua-
muics MOATAHYIJICS Ha NepekiauHe He MeHee 8 pa3?

Yucno noararusaHuii 5 6 7 8 9. 10 | 11 | 12
Konuuectpo yuamuxes | 29 | 43 | 71 | 65 | 52 | 40 | 23 | 11






main-44.jpg
Yposens B

132. Bpart u cecrpa, y Kotopsix 66110 BMecTe He Gonbmie 400 Tenre, Ky-
UK X Kapanjaamieii no uexe 30 Tenre u y kapanjameii no 40 Tenre.
VcraHoBHTe: a) Kakoe HAHOOMbIIEE YHCIO KapaHalieil OHH MOTIH
KYNHTh; 0) CKOIBKO Map HaTYpalbHbIX YHCeN (X; y) YAOBICTBOPSIOT
YCIIOBHIO 3a]1auu.

133. 3anumunTe HEPABEHCTBO, MHOKECTBO PEUICHHIT KOTOPOro MOKa3aHO
Ha pucyHke 18.

e,

Pucynok 18
134. M306pa3ute B KOOPAMHATHOI IIOCKOCTH PEIICHHS HEPABEHCTBA:
a) x> +y*<4; B)y<2x-3; a)x-y—4<0;
6)(x+4P+(-22>16; Dy=/x+1; e hl<y.

135. BepHo /i, 4TO MHOXECTBO pelieHuii HepaBeHcTBa x° — 2x +
+y? — 4y > 0 cogepKuTCS B IEPBOii KOOPAMHATHOIT YeTBepTH?

136. Pemnrte HepaBEeHCTBO:
a) X+ - 2r—4dy+5<0; 6) x> +y? — 10x +4y + 30 <0.

137. M306pa3ute MHOKECTBO map 4yucern (x; y), SBIAIOUIHXCS PEUICHUIMH
YPaBHCHHS:

a) My“r%xy‘r!;xz =y+l§x; B) Yy 2y tat =2ty

6) /¥y — é—xy-f %x’ =—y+ ;—x; r) ./ y—xy+ %x‘ =y- ;—x:.

138. Pewnte HepaBeHCTBO ax’ + bxy + ¢y* + dx + ky + p <0, ecin:

;—,b=c=o,d=k=-1,p=-4;
6)a=c=1,b=0,d=-4,k=6,p=9;
Bya=c=d=k=0,b=2,p=-16.

a)a=
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yi

PAJKHEHMSI.

Yposens A

123

124

125

126.

127.

128.

a)

129.

130.

131.

2

(_ 2
. Kaxas u3 map uucen (—1; 5)h (3 :1) sABASETCA pelicHHEM HEepaBeH-

crBay—3x<1?
. PemieHuem Kakoro u3 HepaBeHCTB: a) y +x2 < 5;6) |v| = [x + 1| aBas-
ercst mapa uncen (1075 10°)?
. VKakuTe Kakyl-HHOYAb Mapy YnCell, SBISIONYIOCS PEIICHHEM He-
paBeHcTBa: a) (x +4) + (v — 7)* < 225; 6) |x + y| > 2 + ).
Kak MokxHO Haiitn 15 Kakux-1ud0 pelieHHii HepaBeHCTBA:
a)y +x > 1;6) y — x? < 7? [IpuBeauTe NIPUMEPHI TPEX TAKHX perie-
Huii,
Mccnenyiite i yCTaHOBHTE, YeM OTJIHYAKOTCA MHOKECTBA Nap YHCE,
3a/laHHBIX HepaBeHCTBaMH y < x? + 6x + 1 1y <x? + 6x + 1. Kakomy
M3 3THX MHOXKECTB MPHHALICKHT Touka: a) (1; 8); 6) (—1;-4)?

3anumunTe HEPABCHCTBO, MHOKECTBO pemennﬁ KOTOpPOro rnokasaHo

Ha pucyHke 17.
@) A
l J
X /
i

\
\

)i

1

6) A
; ‘ ‘l i
y=x [y=v-1
U)/lo 1 x: \Lﬂ Li,l X
B |

Pucynox 17

“306p33HTC B KOOPﬂMHaTHOﬁ TUIOCKOCTH PCLICHHUS HEPABCHCTBA!
a)x<4; B)x+y>35; ny<-x2+4;

1., > 2
6)y>-3; r)y—;x'>0; e)x +yi29,
VCTaHOBHTE, CKOBKO MAp LEIBIX YHCE SBISIOTCS PCLICHHIMH He-
paBeHcTBa X% +)? < 2.

VCeTaHoBHTE, B KAKHX KOOPAMHATHBIX YETBEPTAX COACPIKHTCH MHO-
JKECTBO TOYCK, KOOPAMHATHI KOTOPBIX SBJSIOTCS PELICHAAMH Hepa-
BeHCTBa: a) (x —3)? +)?<9; 6) x* + (y +2)* < 4.
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400.

401.

402.

403.

404.

405.

406.

407.

408.

HaiizuTe cymmy: a) BceX 4ETHBIX uHcel, 601bHX 25, HO MEHBIINX
125; 6) Bcex ABY3HAYHBIX 4HCEN, KOTOPBIC HE JEIATCS HH HA 3, HH
Ha 5.

Boraunueckuii 3akasunk «Kaparansckue
neckny Kazaxcrana m3BecTeH 3apocisimMu
00enuXH, PacTymnMH Mexkay OGapxaHa-
MH. Y3HaiiTe ero Iiouajib, eciu 4ucio,
BBIpaXatoulee ee B rekrapax, B 1000 pas
Gosbie uMCia, MONYYEHHOTO B OTBETE
3aaun: «Acxar cmyckancs no Gapxany,
CKJIOH KOTOPOTO COCTABISET C TOPH30H-
ToM 30°. OH JOCTHT €ro OCHOBaHHMA 3a
4 wara, Npu 3TOM €ro nepwbiii mar Gbur
paen 0.5 M, a Kaxblii creayomuii Ha
10 cm Gonbme npeasitymero. C Kkakoii
BBICOTHI (M) criyckancs AcxaT?»
CKOJIBKO pa3 4ackl NPOOBIOT 3a CYTKH, €CIIH OHH OTOHBAIOT TOIBKO
Henbie uachl?

3apocau obaenuxu

BokoBas CTOpOHA TpaneLuy ¢ OCHOBAHHAMH 3 CM M 5 ¢M pazjerne-
Ha Ha 4 PaBHBIC 4aCTH. "leC'A TOYKH JCICHHS MPOBCJACHBI MPAMBIC,
napajieibHbie ee ocHoBanuaAM. Haliaute cymmy ainn Beex mapasn-
JICJIBHBIX OTPE3KOB, 3aKIOYCHHBIX MCEKIAY BOKOBBIMH CTOpOHAMH
Tpaneu1u.

3anumure (OPMysy CYMMBI 7 [EPBBIX HATYpaIbHBIX YHCEI:
a) HeYeTHBIX; 0) YCTHBIX.

Aprem nogennics ¢ Jlameit cBouM oTkpbiTHeM. OH yCTaHOBHI, 4TO
cpen apuhMETHYECKNX MPOrPECCHii B MOC/IEI0BATEILHOCTH 1 TIep-
BBIX HEUETHBIX HATYPAIbHBIX YHCE] Cpe/iHee apu(PMETHUECKOE BCEX
ee 1 4ieHOB paBHO #. Tak an 510?

Mcenenyiite, MOXKET JI CyMMa /1 IEPBbIX HATYPANbHBIX YHCes ObITh
paBHoii: a) 555; 6) 666.

Haiizure cymMMy MONOKHTCILHBIX HICHOB apu(MeTHUECKOH npo-
rpeccun 50; 43;

HaiiuTe cymMMy ABajlaTH MEPBLIX 4ICHOB apH(METHUYECKOH npo-
rpecenn (a,), ecinu:
a)a,+ta,ta,+a,=10;6)a,+a,+a,+a,=-16.
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5. Cucrembl HEPaBeHCTB C IBYyMs NePpeMEHHbIMH

Yuebubie 10CTHKEHHSI 10 H3YHEHHIO TEMbI:

* 3HATh NOHATHE CHCTEMBI HEPABEHCTB C ABYMS NEPEMEHHBIMH]

* 3HATh, YTO HA3LIBACTCS PEUICHHEM CHCTEMBI HEPABEHCTB C JIBYMS MEPEMEH-
HBIMH;

* ymMeTh H300pakaTh MHOKECTBO PEUICHNI CHCTEMBI HEPABEHCTB C JIBYMS e~
PEMEHHBIMH B KOOPHHATHOII TLI0CKOCTH;

* YMETb pelath NpocTeiiline TEKCTOBBIE 3a/1a4t HA COCTABICHHE CHCTEM He-
PABEHCTB C IByMS TIEPEMEHHBIMH.

Mpumep 1. Haiitu Bce obume pewenus HepaBeHeTs x° + 32 > 16
X*+y =16,
x+y<2.

PeweHue. PelleHHsMH NEPBOTO HEPABEHCTBA SBIAIOTCS KOOPIH-

M X+ y <2, TO €CTh PCUINTh CHCTEMY HEPABEHCTB {

HaThl BCEX TOUEK KOOPAMHATHOMN IJIOCKOCTH, HE COACPKALIMXCH B KPY-
Te ¢ HEHTPOM B Hauajie KOOPJAMHAT H PaNYCOM, PaBHbIM 4. PemeHusAMH
BTOPOIr0 HEPABCHCTBA ABJAIOTCH KOOPJAMHATHI BCEX TOYCK MOJYIMIOCKO-
CTH € TpaHHuei X + y = 2, pacnoj0XeHHbIX HE BBILIE TOH TPAHHIIbI.
Tlepeceuenne ykasauHbIX obnacteii 00pasyeT MHOXKECTBO PelICHHIT 1aH-
HOIi CHCTeMBI HepaBeHCTB (pucyHok 20).

OTMeTHM, UTO pewenues cucmemsl Hepa-
BEHCME ¢ OBYMSA NEPeMEHHbIMU HA3BIBACTCS
yropsoueHHas Napa X 3HaueHHii, odpama-
10111as KaXk/10€ U3 HEPABEHCTB CHCTEMBI B BEp-
HOC YHCIIOBOE HEPABEHCTBO. Pewums cucme-
MY HEPABEHCME ¢ DGYMA NEPEMEHHBIMU — 3HA-
YUT HAHTH BCE €¢ PEIICHHS HJIH YCTAHOBHTD,
4TO MX HET.

Pucynok 20
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376. CKoJbKO BCEro ABy3HAYHBIX YHCEI, ACIAIIHXCS U Ha 3, U Ha 47

377. a) CKONBKO MOJOKHTEIbHBIX HICHOB COACPKHT apupMeTHUECKas
nporpeccus 55; 47; 39; .7
6) CKOIBKO OTPHUATENBHBIX UICHOB CONEPXKHT apupMeTHdecKas
nporpeccust —43; -36; -29

378. HaiiguTe 4eThipe MOCIEI0BATEIBHBIX HEIbIX UHCIA, 00pa3yiomux
apu(METHUECKYIO NPOrPECCHIO, €CIH HauboNblIce W3 HHX PAaBHO
CyMMe KBAIPaTOB TPEeX OCTaJbHbIX.

379. Ceabmoii unen apudmernyeckoii nporpeccun cocrasiaser 70 % ot
YETBEPTOro, @ CyMMa CEeIbMOTO M 4ETBEPTOro 4ieHoB pasHa 102.
Haiiaute pasHocts 970l nporpeccuu.

380. [lokakuTe, 4TO €C/IH MOCHEI0BATENBHOCTD (a,) — apupMeTHIeCKas
nporpeccus, To: a) a, +a,=a,+a;06)a, +a,=a,+a,.

381. Apudmerndeckas nporpeccHs (a,) COCTOMT U3 BEHAJLATH YICHOB,
npuyueM a, = -2,4 n d = 0,4. Haitaute cymmy:
a) IEPBOTO H MOCIEHEr0 YICHOB;
6) BTOPOTO U NPEMOCIEIHEr0 YICHOB;
B) YETBEPTOrO YJICHA C HAYAJIA M YETBEPTOrO OT KOHIIA;
T) ABYX CPEIHHUX YJICHOB;
J) cAenaiiTe BHIBOJ, KAK MOKHO HAalTH cymMMy Bcex 12 4ieHOB 3Toit
MPOrPEeCCHH.

Vpogenv B

382. Haiiaute nepBbiii unen apudmernueckoii mporpeccun (a,), eciu
a+a=16,a,a=060.

383. a) B apudmernueckoii nporpeccun cemp uneHos. Haitaure ux cym-
My, €CIIH YeTBEPThIii tWicH paBeH 21.
6) Haiiaute cymMMy nepBbIX JCBATH WICHOB apudMeTHUECKOi npo-
IPECCHH, NATHIH UleH KOTOPOii paBeH —2.

384,

HaiiguTe nepBbiii wieH M pa3sHOCTb apHPMETHUECKOH NMporpeccHn
(a,), ecan:

a)a,ta,*ta,=18una, a,-a,=120;

6)a,+a,+a,=-12ua} +a3 +a}=98.
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844.

845.

846.

847.

Ha kaproukax HamucaHbl HaTypajibHble uncia ot 1 o 20. Hayran
BhLIOHpaOTCA /1BE KapToukH. KakoBa BEpPOATHOCTh TOrO, YTO CyMMa
YHCell Ha ITUX JIBYX KapToukax pasHa 10?

Hrpa coCTOHT B TOM, 4TO H3 NEpEeMEIIaHHBIX OYKB, COCTABIAIOIINX
CIIOBO «TEOpHs», Hayxauy u3piekaiorcs 3. Kakue m3BecTHbie Bam
JIBa CJIOBA OHH MOTYT 00pa30BaTh H KAKOBA BEPOATHOCTD MOJTYYCHHS
Kaj/J0ro u3 HuX?

M3 memika ¢ 33 jeTOHAMHU, ¢ HAHECCHHBIMH Ha HUX OYKBaMH PycCKoO-
ro andasuTa, BBIHUMAIOT 6 %eToHOB. KakoBa BepoATHOCTD TOTO, 4TO
nomyuuTCes coBo: a) Anmatst; 6) Mocka?

Ha otpe3ske 4B npou3BoabHO oTMeueHbl 5 Touek. Kakosa Bepost-
HOCTh TOTO, 4TO HayraJ BbIOpaHHbIl OTPE30K M3 Bcex 00pa3oBaB-
HIHXCS HMECT OJTHUM H3 CBOMX KOHLIOB TOUKY A7

Yposenn B

848.

849.

850.

851.

KakoBa BepoATHOCTb TOTO, 4TO Hayrajl BbIOpaHHbIi ACIUTE/b YHCIa
210 okaxeTcst mPOCTHIM HYHCIOM?

Yro Gosee BEPOATHO MPH UIPe B JIOTO: BEIGOP 6 HOMEepoB 13 49 i
5u336?

Cpean 100 mamn 4 vencnpasubie. KakoBa BEpOSTHOCTb TOTO, YTO
Hay/auy BbIOpaHHbIE 3 1aMIIbl HCTIpaBHbIC?

M3 natu oTpeskoB AnuHO 1 cM, 3 oM, 5 M, 7 eM, 9 em BeIGupaloTes
Hayraj Tpu. KakoBa BepoATHOCTb TOTO, UTO M3 HHX MOXKHO I10CTPO-
HTh TPEYTOIbHHK?

Yposens C

852.

853.

854.

HaGupas nomep Tenedona, yenosek 3abbi1 ABe nocieaune undpsl,
KOTOpBIC pasinunbl. KakoBa BepOATHOCTH TOTO, 4TO OH BbIGEPET ITH
uudpbi?

W3 OykB clioBa «rHNOTEHY3a» BoIOHpalOTCs Hayrax 6 GyKB H BbIKIa-
JIbIBAIOTCS 110 NTOPsAKY. KakoBa BeposTHOCTB TOTO, 4TO OHM 00pasy-
10T CIIOBO «THITHO3»?

B nepeencte no 6ackerbony npuHHMaoT yuactie 10 komana, ko-
TOpbie Pa3bUThl HA ABE MOArPYMIbI MyTeM xkpedus. M3secTHo, 4TO
2 komanzbl Gosee cuiibHbie. KakoBa BEpOATHOCT TOTO, Y4TO 3TH JBE
KOMAaHIbl OKaXyTCs:

a) B 0/1HO# moarpynne; 6) B pasubix noArpynnax?
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139. Jins mkonbHoi 6Gubanorexu Kymuiu KHuru 1o uene 2000 teure u
1600 Tenre, Bcero Ha cymmy se Gomee 100 000 tenre. ITposeante
HCCIIEI0BAHIE W YCTAHOBHTE, KAKOE HanOOJIbIIee KOMHYECTBO ITHX
KHUT MOIJIH KyMHTh, €CJIH H3BECTHO, YTO KYNHIH: a) HanOo/IbIIee
KOnHuecTBo Gosee Joporux KHUr; 6) Hanbombuiee KOIHUECTBO 60-
Jiee JIeMeBbIX KHAUT; B) OJIMHAKOBOE KOJIHYCECTBO ITHX KHHT; I') KHHTH
Ha OJIHHAKOBYIO CyMMY.

Yposenn C

140. Ha xakom u3 pucymcos 19 (a, 6, 6) n306paKeHbl BCE pelICHUs He-

paBeHCTBA: 1)x< 4, ;2)xy<4;3)y< i‘)

I\»m ==
M =

Pucynok 19

a) b4

141. M306pasute B KOOPAHHATHOI IJIOCKOCTH PELICHHS HEPABEHCTBA:

ayzy/xl;  Bb<2x+4;
6),1—‘>,v; )+ <5,
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370. HaiizuTe HOMep 4iIeHa ¢, apu(MeTHuecKoii mporpeccuy (a,), eciu:
a)a,=152,a,=42,d=1,1;6)a,=32,a,=14,5,d=0,7.

371. a) B apudpmernueckoit nporpeccun a, = 24, d = -3. Haiinure a,,.
6) Haiiante naThlii wieH apH(METHYECKOH MPOrpeccuH, ecim ee
BTOpOI 'WieH paBeH 6, a YeTBepThIil paBeH —16.

372. Apudmernueckas nporpeccus (a,) 3anana dopmynoii a, = 6 — 1,51,
HaiiauTe uen 9Toit Mporpeccuy ¢ HOMEPOM:
a)4; B k-2;
6)12; n)k+4.

373. HaiiauTe mecTHaALATHIH, COPOK NMEPBBIil U n-if uieHb apudmeTHte-
CKOIf mporpeccuu:

aY1Z; 167 ousi B T

6)-21;-16; ...; r)—i*;—l; o

374. SBnsetcs nu apudMETHYECKOI MPOrpeccueil Mocae10BaTeIbHOCTb,
rpaduk KoTopoii nzobpaxen Ha pucynke 37, a, 6? Ecin sBusercs, To
3anuinTe GOpMyILy ee n-ro dieHa.

Pucynok 37

375. HazoBuTe nepsblii wieH U pasHOCTb apu(METHUECKOI nporpeccHn
(a,), 3ananHoii hopmyoii:

a)a,=-3n+1; s)an=;n+;;

S)a,=4n-05  ra=-3n-5

Kakas 13 9THX nocieoBatenbHocteii: 1) Bospacratomias; 2) yobisa-
tomas?
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833.

834.

835.

836.

837.

838.

839.

840.

841.

842.

843.

Ha3oBuTe JUis yKa3aHHOTO COOBITHS MPOTHBOMOIOXKHOE: @) A0CTO-
BepHOE coObITHE; 0) BBINTPBIII MAPTHH B LIaXMaThl; B) COBNAJCHHE
JiHeil POXKICHHs y JBYX Hayraj BbIOpPaHHbIX JIOJCH; I') monazaHue
B LIEJb U3 OJIHOTO BBICTpEA.

HaGupast Homep Teneona, aboHeHT 3a0bLl MOCHEAHION LHPPY.
KakoBa BepoATHOCTH TOTO, uTO Hayjmauy HaOpanHas uudpa Gymer
NpaBHIbHOMN?

KakoBa BepOATHOCTb TOTO, 4TO NPH OPOCAHHH HIPANBLHOTO KyOHKa,
Ha rpaHsX KOTOpOro uMeioTes ouky 1,2, 3,4, 5, 6, unciio BBINaBIINX
04KOB OyzerT:

a) kpaTHO 3; 6) MPOCTHIM YHCIOM; B) paBHO 8; ) MeHbIIe 77

B nmapruu 200 aeraneii, u3 kotopsix 5 6pakosanubix. Haitaure Bepo-
ATHOCTB TOTO, YTO Hay/[auy B3ATAs JeTallb OKAKETCA CTAHAAPTHOI.

KakoBa BepOATHOCTb TOTO, YTO Hayraj BIOPaHHOE LEJIOE YHCIO OT
1 10 30 siBisieTcst geautenem uucna: a) 30; 6) 45?7

Oz1HO U3 cambiX 6OJIBIINX 03ep MIpa — Apanbckoe Mope — oOmeseno
3a nocJjieaAHue 50 ner 6onee yem Ha NOJIOBHHY. BCpO}ITHO JIY, 4TO 3a
caeayiomue 50 et 0HO NOJHOCTHIO BBICOXHET?

Jlnst 1auu KpoOBH B MONHMKIMHHKY mpunuti 120 10HOPOB, H3 KOTO-
PhiX 50 UMEIOT NEepBYIO IPyNIy KPoBH, 25 % — BTOPYIO, OCTalbHbIC —
TpeThio. KakoBa BEpOATHOCT TOTO, YTO NEPBbIii CIaBLIHii KPOBb 10~
HOP HMEET TPEThIO IPYIITy KpoBH?

B mkonbHOii 6ubnnoreke 180 umrareneit. M3 nux 50 — yuamuecs
1-4 xnaccos, yuamuxcs 5-9 kmaccos Ha 80 % Gonblle, a ocTanb-
Hble — cTapuieknaccHiKH. KakoBa BEPOATHOCTb TOTO, YTO Hayjady
B3ATas GHONHOTEUHAS KAPTOUKA NPHUHAUICKHT CTAPIICKIACCHUKY?
TMonOpackiBalOTCA JIBe MOHETBI: MejHas H cepedpsaHas. Kakosa Be-
POSITHOCT, YTO XOTs Obl Ha O/IHOI M3 HUX BbITazeT reps?
OxpauieHHblii KyOuk pacnuanam Ha 125 paBubix kyOukos. KakoBa
BEPOATHOCTH TOTO, YTO HAyrajl B3sThI KYOHK HMEET TPH OKpalleH-
Hble rpaHn?

W3 nonxoro nabopa kocteii 1omMuHO (28 mTyK) BeIOHpaeTCs oaHA
KoCTb. a) KakoBa BEPOATHOCTH TOTO, YTO HA Heil CyMMa 0YKOB PaBHA
6? 6) BeposTHOCTb uero Goubiue: Beidopa ay6ms uin He ayomns?
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TTocTpoum B KOOPAMHATHOI MIOCKOCTH
(urypy, cocTosulyIo u3 BCEX TOUEK, KOOP-
JIMHATBI KOTOPBIX ABIAIOTCA PELICHHAMHI
TIOJIy4EHHOMH CHCTEMBI HEPABEHCTB (pHCY-
HOK 23). PemenusiMu 3T0ii CHCTEMbI Hepa-
BCHCTB SIBJISAIOTCS KOOPAHHATHI (x; y) 1H000it
TOUKH TpeyronabHuka ABC, kpome Touek

ero croponbl AC. YunThiBasg KOOPAHHATHL

Pucynox 23

TOYKH B(7%; %) HaxoAuM, uto 0 <y < %

3aMeTHM, UTO 3HAYCHUS ¥ MOKHO ObLIO HAHTH CIOKEHHEM JICBBIX H
TIpaBbIX YacTeil HepaBeHCTB cucTeMbl. (CenaiiTe 3T0 CaMOCTOATENBHO.)

O 1BeT. He bonbie -g- M/c.

3anaua 2. CymMma KaTeToOB NpPAMOYTOJLHOTO TPEYroJibHHKA He
Menbure 10 am, a ero runoTexysa He Gombure 9 M. MoskeT i mionais
9TOr0 TPeyrojibHUKa ObITh paBHOIL: a) 4 am%; 6) 5 am*?

Pemenune. OGO3HAYMM KaTeThl MNPAMOYTOIBHOTO TPEYTOJIbHH-
Ka x M u y am. [1o ycnoBuio 3ajaud COCTABHM CHCTEMY HEPABEHCTB

x+y=10,
— Tpeobpasyem  Kak10e  HEPABEHCTBO  CHCTEMBI
J+y <.
T4 2xy+yt>
{x 2o+ 2100, Biran nessie 1 NpaBbie YACTH THX HEPABEHCTB,
¥+ y <8l

1
nosyunm 2xy > 19. [nomaas TpeyrojabHHKa paBHa 5 XV, CIEI0BATE/BHO,

2
1 19 3,
Wy Hrak, niomaas JaHHOTO TPEYroibHHKA HE MEHbIIE 4znm 3

O TBeT. a) He moxer; 6) MoKeT.

BOITPOCHI

1.YTo Ha3piBaeTCA PEIICHHEM CHCTEMbI HEPABEHCTB C JBYMA MEpeMeH-
HBIMH?
2. YTO 3HAYHT PEUINTH CHCTEMY HEPABEHCTB C ABYMS NepeMEeHHBIMH?
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16. CymMa n n1epBbIX 4JIeHOB apH(pMeTHYeCKOil
NPOrpeccHu

Vuebuble 10CTHAEHHS 10 H3YUEHHIO TEMbI:

* 3HaTh (hOPMYJIBI CYMMBbI /1 IEPBBIX WICHOB apH(METHUECKOIT nporpeccu;
* YMETh HAXOAHTH CYyMMY 7 TIEPBBIX HICHOB apH()METHUECKOIl mporpeccuu
1o opMyIaM K MPHMEHATE HX MPH PELICHHH 3aa4.

Hcnons3ys cBoiictBo @, +a, = a, + a, ., apudMeTHIECKOI IporpeccHi
(a,), BpIBEIEM (DOPMYITY CYMMBI S, EPBBIX /1 €€ 4JICHOB.
S,=a,+a,+..+a, +a,capyroii CTOpoHbI,
S,=a,+a, t+..ta,+a,
Torna 2S,=(a,+a)+(a,+a, )+..+(a,, +a)+(a,+a)=n(a +a,),

orkyaa S, = %3"— s n.
To ecTh CymMMa 71 TIEPBBIX UICHOB apH(METHUECKOI IPOrPecCHH paBHa
cpeHeMy apH(METHUECKOMY @, U d,, YMHOKEHHOMY Ha 7.
D1y (opmyIy reoMeTpHuecKH MOKHO MPOMILIIO-
CTPHPOBATH TAK: CyMMa S, PaBHA ILIOIIA/AN CTyHEHYa-

TOii hUrypsl, cocTOAIEH U3 NPAMOYTOIBHHKOB, OCHO-

BAHHE KaXJ0r0 M3 KOTOPHIX PaBHO 1, a BeICOTa — CO-
OTBETCTBYIOLIEMY 4ICHY IOCIEI0BATEIBHOCTH (pHCY-
Hok 38). Eci k 970 hurype npuaokuTh paBHyio cii,
KaK 10Ka3aHO Ha PHCYHKE, TO MOJYYHM MPAMOYIOJib-
Huk. Ero ocHoBanue paBHO n, BbICOTA paBHa a, + a,,

Pucynok 38

+a,
a miowank pasna (a, + a)n. Torga S, = % .

Ecau B oy (hopMyIty BMECTO @, MOACTABHTH ¢, + d(n — 1), TO nomyunm
emie 0/1Hy GOpMyITy CyMMbI /1 IIEPBBIX 4ICHOB apH(METHUYECKOIi IIporpec-

cum:
S = 2a+d(n—1) ;

# 2
3angaua 1. Haiitu cyMMy BCex HaTypajibHBIX YHCEN, KPATHBIX 6 K
He npesocxoasumx 250.

n.
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BOIIPOCHI.

O6baAcHHTE HA TPUMEPE MOHATHE CTATHCTHYECKOIT BEPOATHOCTH.

YIPAKHEHMUS

Yposens A

855. Jli1st CIOPTHBHOM WIKOJIBI 3aKa3aHbl OOTHHKH ¢ KOHbKaMH. B Tabmu-
e MPHBE/ICHA YaCTOTA Pa3HbIX pasmepos GoTnHOK. Kakosa BeposT-
HOCTB TOTO, 4TO CIy4aiiHbIM 00pa3om B3aTas napa 6oTHHOK Oymer

39-ro pasmepa?

Pasmep Gotunok | 36 37

38

39

40 | 41

42

Konuuectso 50 80

130

150

210 60

20

856. Atenbe H3rOTOBHIIO MYXKCKHE TOJIOBHBIC yOOPBI Pa3HBIX Pa3MEPOB B
KOJIMYCCTBC, YKa3aHHOM B TﬂGJ’lHuC. Kakosa BCPOATHOCTH TOrO, 4TO
ciy4aitHo B3sThIi y6op 56-ro pasmepa?

Pa3mep 54

55

56 57

58

Yacrora 50

120

140 100

90

857. KoHCTPYKTOp NpH paspe3aHin MPOBOIOKH 3aMepACT JIHHY Kak10-
TO KycKa i yuKCHpyeT ee B TabIHIE YacTOT NOABICHUS KycKa onpe-
JieJICHHOM UtHHBI (B cM). KakoBa BEpOATHOCTB TOTO, UTO HAyTaj B3s-
ThIif KYCOK OyJIeT MMETh JUIHHY HE MEHBILYIO 8 CM, HO MEHbIIYI0 9 cM?

JlnnHa Kycka [5:7)

[7:8)

[8:9)

[9: 10)

[10: 11)

Yacrora 300

320

680

650

280

858. Caesienns 0 3apabOTHOI MIaTe COTPYAHUKOB OJHOTO MPEANPUATHS
npeicTabiessl B Tabnauie. Kakosa BeposTHOCTH TOTO, 4TO 3apriia-
Ta cayyaitHo BeibpanHoro corpyaunuka Gonbuie 500, Ho He Gonmbie

600y. 1. e.?
Kunaccer 3apa- | [200; | (300; | (400; | (500; | (600; | (700; | (800;
Gotroii nimatet | 300] | 400] | 500] | 600] | 700] | 800] | 900]
(By.a.e.)
Kommuecrso |50 | 145 | 310 | 128 | 79 | 46 | 15
COTPYIHHKOB
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Mpumep 2. Pemnth cucremy Hepa-

2 By
{r —-y—4<0,
BCHCTB
x+2y—2<0.
Pemenue 3aMeHHM JaHHYIO CHCTEMY
yza—4, =
HEPABEHCTB €if PaBHOCHIILHOIA: 1
y=< X =1,

Mocrpoum rpaduk napaboust y = x* — 4 1 rpa-

duk npsamoii y = —%x + 1. Boizenum Ha Koop-

JIMHATHOI MIOCKOCTH BCe OOIINE PeIICHNs He-

Pucynok 21
PaBEHCTB JAHHOIT CHCTEMBI (PHCYHOK 21).

Mpumep 3. U306pasuth Ha KOOPAHHATHOM
TIOCKOCTH MHOKECTBO PCLICHHIl CHCTEMBI Hepa-
y=|x|-1,
xX+y' <4

Pemenue. [lepBoe HEPAaBEeHCTBO CHCTE-
MBI 3aJa€T Ha KOOPJAMHATHOIN IUIOCKOCTH MHO-
JKECTBO BCeX TO4eK rpaduka ypaBHeHHs y = |x| —
— 1 M BCeX TOUEK, PACMONOKCHHBIX HAx HHM. Pucynox 22
Bropoe — kpyr ¢ uentpom (0; 0) 1 pamnycom 2. [lepeceueHne THX MHO-

BCHCTB {

JKECTB MOKA3aHO HA pUCYHKE 22.

3anaua 1. ucranumio 100 M AeBATHKIACCHUK MTPobeskKal ¢ nmonyT-
HBIM BETPOM 3a BpeMs, He MeHblee 12 ¢, a IPOTHB BETPa — 3a BPeMsi, HE
Gosbiee 15 ¢. Kakoit Mmorma 6bITh ckopocTh BeTpa?

Pemenue. ITycrs x M/c — CKOPOCTH JICBATHKIACCHHKA, ¥ M/C — CKO-

100 5,
poctb BeTpa. Toraa, no yCaoBHio 3afadn %ty Tak kak x >y >0,
100 _ s
x=y 7 <81
y<8r-—uzx,
T {100212(x+y), {2523x+3y, —
100<15(x—y) (20 <3x—3y; y5x—6732.
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385.

386.

387.

388.

Iepumerp TpeyronbHuka paseH 15 cm. HaiiauTe ero cTopoHsl, ecin
OHH BBIPAKAIOTCA HEIbIM YHCIIOM CAHTHMETPOB H 00pasyioT apud-
METHUYECKYIO NPOrpeccHio.

JlokaxkuTe, 4TO MOCIEA0BATEILHOCTD, 3a1anHas (popMyoii: a) a, =
=7-3n;6) b, =4n — 5, asnsercs apu)METHUYECKOH Nporpeccueii.
Kakas u3 nux sBasercs: 1) Bospactaiomeii; 2) yOsiBaiomeii noce-
JIOBaTEILHOCTBIO?

Hccnenyiite, kKakuM MOXKeT ObITh NepBblii 4ieH apupMeTHUECKOi
nporpeccu (a,), ecnn a,€Z, a,=2 u a3 +ai<4.

H3BecTHO, uTO X, U X, — KOpHU ypaBHeHus (1), a x, n X, — KOPHHU ypaB-
HeHHs (2), MpUYEM UYHCIA X3 X, X X, B YKa3aHHOM MOPsJIKE COCTaB-
ns10T apudMeTHyeckyio nporpeccuio. Haitaure n u m, ecnn naust
YPaBHEHHSI:

a)x>=Tx+n=0 (1), x>~ 1lx+m=0 (2);

6)x’—4x+n=0 (1), x>+ 14x+m=0 (2).

Yposens C

389.

390.

391.

HaiiauTe Tpex3HauHOe 4HCIIO, eciH ero undper 06pasyioT apudme-
THYECKYIO MPOTPECCHIO H OHO JCIHTCS Ha 45.

a) Haiiiute cTOpOHbI MPAMOYTOIBHOTO TPEYTrOJIbHIKA, ECIIH OHH 00-
PasyioT apHPMETHUECKYIO IPOrPECCHIO.

6) Karep, 0TX0/151 OT CTAHLIHH, PABHOMEPHO yBEIHUHBAI CKOPOCTD,
KoTOpas 4epes 20 MHHYT cTana pasHoii 60 km/u. Haiiante (M/Mun?)
YCKOpEHHE KaTtepa.

a) ITarblit wien apudmeTHUeckoit nporpeccun pasex 12. IIpn kakom
3HAYCHHH €€ Pa3HOCTH d MPOM3BECHNE TPETHErO H BOCHMOTO Hjie-
HOB Oysiet HanGosbunm?

6) Cenbmoii unen apudmernueckoii nporpeccuu (a,) pasen 10. TIpu
KaKOM 3HAUCHHH ee PasHoCTH d BeIpakeHHe a(a, + a,,) IpUHUMAET
HauMeHbllee 3HaueHHe?
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32. CraTucTHYecKasi BepOSITHOCTh

Yuebuble 10CTHAREHHS 10 H3YYEHHI0 TEMbI:

* 3HATH TIOHATHE CTATHCTHYECKOIT BEPOATHOCTH;

* IMETh NPE/ICTAaBJICHNE O 3aKOHE BOMBLIMX UHCeT;

* yMETh HaXOHTh CTATHCTHYECKYIO BEPOATHOCTH, HCTIONb3YS OTHOCHTENb-
HYIO 4aCTOTY CIIy4aifHOro coObITHS.

JIisi MaccoBBIX CiIy4aifHbIX COOBITHI ObIBaCT TPYAHO HAWTH HX Be-
POATHOCTH. B TakuX clyuasX Ha OCHOBE MHOTOUHCICHHBIX OJHOTHITHBIX
HCMBITAHMI YCTAHABIHBAIOT, KAKOBA OTHOCHTENbHAS YaCTOTA COOBITHI,
TO €CTh YeMy PaBHO OTHOIICHHE YHC/IA MOABJICHUS TOTO COOBITHS B ce-
PHH OJHOTHITHBIX HCTIBITAHHI K YHCITY BCEX HCHBITAHUI. DTy 4acTOTY Ha-
3BIBAIOT CMAMUCTIUYCCKOL 6eposimnocmbio cobbiTHs. Hanpumep, ecin
npH KoHTpoje Kadectsa 1000 n3nennii oGHapykeHO, UTO 5 U3 HUX C Je-
(bekTamu, TO CYUMTAIOT, YTO BEPOATHOCTh NOABJICHUSA M3JCHHIi ¢ aedekTa-
MH BO Bceif MHOTOTBICS4HOM mapTun paBHa 0,005 wn 0,5 %.

I[Ipu 6pocanni MOHEThI MOJKHO ONBITHBIM IyTEM YCTAHOBHTH, KAKOBA
OTHOCHTENIbHAs 4acTOTa BhinajgeHus repba. Hanpumep, no nposejaeHHo-
My HCIBITAHHIO, Pe3YIbTaThl KOTOPOrO MOKa3aHbl B Tab/IHIle, MOKHO 3a-
KTIOYHTb, Y4TO TaKas 4acToTa s cepun 6onbuioro konuuectsa 6pocanuii
MoHeTsl = 0,5.

Yucno 6pocanuii | Yuciao BblnageHus OtHocuTenbHas
MOHETBI repba 4acToTa Bbinajanus repba
100 49 0.49
200 101 0.505
250 127 0,508

Yewm Gosiblie MPOU3BOIUTCS OHOTHITHBIX HCIIBITAHMIA, TeM Ginike ya-
CTOTA NOSBICHHSA COOBITHS K BEPOATHOCTH ITOTO COOBITHS. DTO CBOICTBO
BOILUIO B HCTOPHIO 10/l HA3BAHHEM «3aKOHa GONIbLIHX yncen. TouHee OHO
copmynupoBaHO MaTeMaTHKOM SI. BepHyIuin: ecii B cepii MHOTOUMC-
JICHHBIX HE3ABHCHMBIX 71 MCTIbITAHHI BEPOATHOCTL COObITHSA paBHA P(A),
TO OTHOCHTENIbHAS 4acTOTA % coObiTHs A npubamkeHHo pasHa P(A),

TO ecthb P(4) = —, re n — .
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Ypogens C

119.

120.

121.

122.

HaiiguTe: a) CTOPOHBI PAMOYTO/ILHUKA, CCIIH HX OTHOIICHHE PABHO
k, a ero nnomans paBHa S (1peBHeernneTckas 3ajada); 6) rHnoTeHy-
3y OPAMOYTOJIBLHOTO TPEYrojbHUKA, IEPUMETP KOTOPOro paseH P, a
niomans papHa S (1peBHeKHTalickas 3a1a4a).

Bykcup npeojosieBaeT myTh MEXLy ABYMs NpHCTaHAMHU (TyJa u 00-
PaTHO), pacnosoKeHHbIMH Ha Gepery peku, 3a 8 4 40 mun. Karep,
cobcTBEHHAA CKOPOCTh KOTOPOTo B 2 pasa Gosiblie, TPATUT Ha TaKOoil
e myTh Ha 4 4 40 MuH MeHbIIE, YeM Oykcup. Bo ckombko pa3 cob-
CTBEHHAs CKOPOCTh OyKcHpa Gosiblie CKOPOCTH TeueHHs peKn?

a) JIsa Tejia, ABMrasch 1o HEKOTOPOii OKPYKHOCTH B Pa3HBIX HaNpas-
JICHHAX, BCTPEUAIOTCs uepe3 kaxbie 6 cexyna. IIpu ABmKeHHH 110
HEif ¢ ATHMH JKE MOCTOSHHBIMH CKOpPOCTAMH B O/THOM HAllpaBJICHHH,
BCTpewaroTesi depes kaxasie 30 cexyHZ. 3a CKOIBKO CEKyHZ mpe-
0/I0JICBACT JTO PACCTOSHHE Tejo, MMeloliee GObIIYI0 CKOPOCTh?
6) JlBa aBTOMOOMIINCTA, JBHIasCh MO KOJBIEBOH JOPOre B OJHOM
HanpaBJCHUHU C MOCTOAHHBIMH CKOPOCTAMH, OKa3bIBAKOTCA PAAOM
uepes Kak/bie 3 vaca. an JIBHKCHHH B PA3HBIX HAMPABICHUAX OHH
BCTpeUaloTCs uepes kax/bie 20 MHHYT. 3a Kakoe BpeMs Npeoj1oieBa-
€T 3Ty Tpaccy Kax/blif aBToMOOHIHCT?

a) )_133 crieuraiucra, paﬁo'ran BMECTEC, BBINOJHAKT 3aJaHHEC 3a
5 nueit. Eciin Ob1 nepBbiit n3 Hux paboran BaBoe ObicTpee, a BTOPOii —
BJIBOC MEJUICHHee, TO 3Ta ke pabora Obura Obl cienana 3a 4 gHs.
3a cKONBbKO /IHEeH BBIMOJHUT BCE 3a/[aHHE NEPBbIii CHEUHAINCT, eCH
6yaer paborats omun? 6) [lBa crenmanicTa npH COBMECTHOI pabote
BBIMOJIHAIOT HEKOTOPOE 3a1aHue 3a 3,6 yaca. Ecin Obl 0/IMH U3 HUX
npopaboTai TPeTh TOTO BPEMEHH, 3a KOTOPOE MOT BBIIOIHUTL BCE
3a/laHue BTOPOHi CHEIHAJINCT, @ 3aTeM BTOPOii — TPETh BPEMEHH, 3a
KOTOpPOE MOT BBITOJIHHT BCE 3a/1aHHE NEePBbIii crenuanmmct, To 66110

s 13
Obl BBITOJHEHO E BCEro 3ajanHus. 3a CKOJILKO YacoB MOT Obl BbI-

MOIHATB 3TO 3aaHHE KAK/bIH CIICLHATHCT B OTACALHOCTH?
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110.

Haiigure: a) cTOpOHBI BYX KBAaJpaTOB, ECIIH CyMMa HX ILIOIIajCH
paBHa 25 M, a NPOM3BEACHHE [UIMH HTHX CTOPOH paBHO 12 aM*;
6) maomank NPAMOYrOAbHOrO TPEYTroNbHUKA, €CIH W3BECTHO, 4TO
€ro runoTeHysa, pasHas 13 cM, BO3pacTeT Ha 4 CM NpPH YBEAHYCHHH
Kak/I0ro KaTeTa Ha 3 cM.

Yposeno B

111.

112.

113.

114.

115.

116.

117.

118.

Haiizurte: a) cropony pomba, miomaas kotoporo passa 80 cM?, a
oTHOMIECHHE auaronaineii pasxo 0.8; 6) miomans pomba, nepumerp
KOTOPOTO paBeH 2 /M, @ AMaroHaIH OTHOCATCS Kak 3 : 4.

HaiinuTe KaTeThl NPAMOYTrOMBLHOTO TPEYTOIbHHKA, THIOTEHY3a KO-
TOporo pasHa 13 cM, a pajiyc BIHCAHHOI B HErO OKPYXKHOCTH PaBEH
2cm.

Pasuocts anun pedep aByx KyOoB paBHa 3 1M, a pa3HOCTb HX 00b-
emos pasHa 117 am*. Haiigute aunnbt pebep a1ux Ky60B.

M3 nyukroB A u B, paccrosune mexay kotopsimu 40 KM, BeleXaiu
O/IHOBPEMCHHO HABCTPEUY APYT APYTY 1Ba ABTOMOOMIIS M IBUTAIHCE,
C MOCTOSHHBIMH CKOpocTamMu. Yepe3 12 MHHYT paccTOSHHE MEKITY
HuMH Ob110 12 kM. Haiizute cKOpocTh KakI0ro aBTOMOOHIIS, eCITH
OJIMH M3 HUX NPUObLLT B MyHKT B Ha 10 MHHYT no3ske, YeM Apyroii B
MyHKT A.

Hmeercs 20-npoLeHTHBII pacTBOP COJH, COACPKALIMIT X I' COMH H
y 1 Bojsl. Ecin 1o1uTh B Hero 200 r BO/IbI, TO KOHLEHTPALHS PacTBO-
pa ymenpmnutes Ha 10 %. CKONBbKO cOMu M BOAbI OBIIO B pacTBOpe
nepBOHAYAIBHO?

Ecan k cymme mudp ABY3HAYHOrO 4HCIA MPHOABUTH KBAAPATHBIIH
KOpEHb M3 MX NPOM3BE/IeHHUs, TO momyuntes 14. Eciu ke oT 9108
CYMMbI OTHATH yKa!aHHblﬁ KOpCHBb, TO NMOJAYYHTCAH 6. Yto 370 3a umc-
10? UceneyiiTe Bce BO3MOKHBIE ClIydaH.

B npsaMoyroiibHOM TpEeyroabHHKE, HMEIOLIEM MJI0Majlh 1843 om?,
BBICOTA, MPOBE/ICHHAS K THIIOTEHY3E, PaBHA 3/3 cm. Haiiure xa-
TETBI ITOTO TPEYTOJIBHHKA, €CIIM €ro nepuMeTp paseH 6(3 + \/?) CM.
Haiiure KOOPAMHATHI LIEHTPA OKPYKHOCTH: @) PAIHYCOM 4\/_5. npo-
xoasueit uepes Touku (—12; —4), (4; —4); 6) paxnycom 2\/3 , KOTO-
poii npuHaiexkat Toukn (—3; —1), (1; -1).
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783

784.

3AHUMATEJIBHBIE 3ATAYM.

. U3BectHo, uto 3sin’a + 2cos’a = m. YKakuTe A0MyCTHMBIC 3HAUE-
” . (4Am . (T
Hus m W HadiuTe npousseacuue sin{ -+ ¢ ) - sin( 3 - e).

HaiinnTe Bece 3HaYeHHS X, y/I0BIETBOPAIOIIHE YCIOBHIO!

a) 2sin 2x * sin 3x + cos 5x = 0, ecin x€[0; 27];

5 . T
6) 2sin 4x - sin 2x — cos 2x = 0, ecan xe[O; 'i];
B) €OS 5x - cos 7x = cos’6x, ecin XE [%, lr];

r) sinx - sin 1 1x = sin 3x - sin 9x, ecniu x€ [O; %]

Lo X FAT &Y
1) Ynpocture BbipakeHne \/5 s 5 ?(1 + cos;) "

TJe ¢ — OCTPbIif yro.

2) CyuiecTByeT Ji 3HaYCHHE X, IIPH KOTOPOM BEPHO PaBEHCTBO
sinx - cos x = \/0,4‘/ﬁ?

3) Beruncinre 6e3 HCHOIb30BaHMs TabINI 3HAUCHHE BBIPAKCHHS
tg 9° —tg 27° — tg 63° + tg 81°.
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14. MeToa MaTeMaTHYeCKOi HHAYKIHH

yeOHbIe 10CTHAREHHS 110 H3YYCHHIO TEMbI:

* 3HATh aKCHOMY MaTeMaTHIecKoH HHAYKIHH, CYUIHOCTh METOAa MaTemMaTH-
YECKO# MHIYKIHM;

* YMETb NIPUMEHATH METOL MaTeMaTHYeCKOil HHJYKUHH JUIS 1I0Ka3aTebCTBa
TOK/ECTB M HEPABEHCTB, BBIBOAA (JOPMYJI M NIPH PEIICHHH 3a1a4.

Bbl yke, BO3MOXKHO, He pa3 3amedann, uto | +3 + ...+ (2n— 1) =n?
JUIst TIOGBIX 72 TIEPBBIX HeueTHbIX uncen. Hanpumep: 1= 1% 1+3=2%1+
+3+5=3%1+3+5+7=4% [lo-BuanMOMy, yKa3aHHOE PaBEHCTBO Bep-
HO st moGoro nE€N. JlokasaTh ero, nepeGupas Mocie0BaTelbHO HATY-
pajibHbIe YHCiIa, HeBO3MOKHO. CKOJILKO OBl UMCEN Mbl HE B3SJIH, BCErIa
3a MOCJIE/THUM M3 HUX HMEETCS CIICYIONIEE YHCIIO, TAK KaK MHOXKeCTBO N
GeckoHeuHoe.

Jlns loKa3aTenbCTBA yTBEPIKIACHHMI, BEPHBIX s jil0boro nEN, B Ma-
TEMaTHKE MCIO/Ib3YeTCs CIE/IyI0NIas akCHOMa.

Ecau yrsepsiienne BepHo 1asi # = 1 W M3 NPEANOJOKEHUS, YTO
OHO BepHO 11t n = k, cjie[lyeT, ¥To 0HO BepHo u s n =k + 1, 10 310
YyTBepAIenne BepHo auas mwdoro n€N. Cnocob noka3aTenbcTBa yT-
BEPIK/CHHUIT, OCHOBAaHHbIH Ha HTOI akCcHOMeE, Ha3bIBAIOT METOJ0M MaTe-
MATHYECKOH HHIYKIHH.

Jlokas3aTenbCTBO METOIOM MATEeMaTHYECKOH MHIYKIHH OCYLIECTBIIsA-
eTes Tak.

1) Vemanasiusaemesn, umo ymeepoicoenue epro onsin = 1.

2) llpeononazaemes, 4mo 2mo ymeepoucoenue 6epHo o n = k.

3) fokasvieaemes, umo ymeepaicoenue 6epuo s n = k + 1, yuumoi-
6as, 4umo oo eéepno oaa n = k.

4) fJenaemes 6b1600, umo ymeepacoenue 6epno 0 1106020 nEN.
BEPHO 15

JlokaxeM Terepb, 4To paBeHcTBO 1 +3 + ...+ (2n— 1) =1
moboro n€N.
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789. Haiianre 3Hauenus XE[0; 47], 1pH KOTOPBIX BEPHO PABEHCTBO:

2 e 3

a)sinx = 53 B)smx—~2 4
1
6)cosx=7; r)cosx=-1.
790. JIoKaKUTE TOKAECTBO:
sin x + cos(—x) cos x = sin(=x) .
a) ———F 7 =CO0SX; 6) ———— = =sinx.
1- lg(—x) 1= clg(—x)

791. Kakoe uHC/I0 ABAACTCS MEPHOIOM BCEX TPHTOHOMETPHUYECKHX (yHK-
nuii: y =sinx, y = cos x, y = tg x, y = ctg x?

792. U3BecTHO, 4TO sin a = a, cos a = b. Buipasure yepes a u b:
a) sin(a + 27) + cos(2z — a);  B) tg(w + a) + tg(a — n);
6) cos(a + 4x) + sin(4r— a); 1) ctg(2w — a) + ctg( —7 — a).

793. Beruncinre:

a) sm% B) tg”—”,
6) cos L%E T) ctggs—7r

794. loxakute, 4T0 uncao T ABaseTcs nepHoaoM GyHKIuu:
a)y=sin2x, T=-5r; B)y=sin3x,T= 47[;

6)y—cos ,T=-12m; 1)y =cos4x, T~—

2
795. Ucnonb3ys GopMyIibl MPUBEJICHHS, YIPOCTHTE BBIPAKCHHE:
a) sin(n—a)+cos(§—a); B) cos(a — n)—sm(a—%—(),
6) tg(n+a)+ctg(7zi+n); r) sin(sT”+ a) - cos(m + a).

= . A T P 4ig
796. Haiigure sin x, eciau sm(x = ?) + sin- = sm(x + 3 )

797. JlokaxuTe TOXKIACCTBO:
9 s%na—cosﬂ 3 s%nl?—cosa;
sin f+cosa sina+cosff
\/‘ 2sinf _ 1+2cosff
2cosf—1 Zsm[i+\/—
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339. 3anumuTe MATH NEPBBIX YICHOB MOCIEA0BATEIBHOCTH (d,) YCTHBIX
4HCE, KOTOPLIC MPH JICICHUH HA 5 JAalOT B OCTaTKe 3, COCTaBbTE
(hopmyiy ee n-ro uieHa.

340. MMocnenosarenbuocth  (x,) 3agana  QopMynoii  n-ro  uicHa

4n+1
& Sn

. Haiiure: a) Ha CKOJILKO COTBIIf WiICH MOCIIE10BATE b=

4 4
HOCTH GoJIbLIe 53 6) npH Kak#uX /71 BEPHO HEPABEHCTBO X, — 2 107,

341. Jlokaxure, 4TO IMOCICAOBATEIBHOCTb, N-il WIEH KOTOPOil paBeH

2 i
€= L npunz 2 sBnsiercs yObIBatomeii.

3AHUMATEJIbHBIE 3ATAYM.

1) B uncnosoii nocnegosareasHoct 15 2; 3; 7; 46 Bce WieHbI, KpoMe
JABYX, HMCIOT HEKOTOpOE CEDFICTBO. HasoBuTe 3TH 4JI€HbBI U HX CBOICTBO.

1
2) U3BectHO, 4TO @ e 5. 3anuumuTe MOCAEA0BATEILHOCTE YHCEI,

SABIAIOLIUXCA 3HAUCHUAME BbIPAKCHH,

3) Jlanna OKPYXHOCTH 3aJIHETO KOJIeca BEJIOCHIIENa JUls LHPKOBOTO
npejcTaBieHns B 2 pasa Gojiblie JJIHHBI OKPY/KHOCTH NEPeHEro Koje-
ca. Eciii JuiMHYy OKpPY’KHOCTH 3aJIHETO KOJIeca yMEHbIIMTh Ha | M, a me-
peaHero yBenauuuTh Ha 1 M, TO Ha myTn 60 M 3aJHee KOJIECO CAENaeT Ha
30 oboporos Gosblue, yem nepeanee. Haiianre inHy 0kpyKHOCTH Kax-
JI0TO Kojieca.
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30. YnpazkHeHusi Ha I0BTOPeHHe pasjieia
«Tpuronomerpus»

Yposens A

785.

786.

787.

788.

1) B 2016 roay na pexe Ecunb B ropone Acrane (¢ 2019 r. Hyp-
CynraH) ycTaHOBICH YHHUKaIbHbIH GoHTaH «COIHLE», KOTOPBIi 0C-
HAIICH Pa3sIHYHBIMHU CBETOBBIMU 3¢ dekramu. B wactHocTH, no ero
OKPY’KHOCTH BPEMsl OT BPEMEHHM JBHXKeTCs cBeToBas ayra. Kakoil
yroji B paaHaHax ONHCHIBACT J100as ee CBETAIIAACA TOUKA, COBEp-
m1as nonTopa obopora?

2) Touku A u B nensr okpyxHocTh Ha aBe ayru. Haiiaure paam-
AHHYI0 M TPajlyCHYI0O MEpbl OJHOH M3 HHX, €CIM BTOpas paBHA:
Sz

27 . 9 . g
6 ) e)

4733 6) R A TEANTR

1B)

Donman « Cornye» na pexe Ecuns

sin x + 64/1— cos’x

HaiiauTe 3HaUCHHE BHIPAKECHHA — npu:
sin x + 21— ¢ -
a)x =3 pax; 6) x =4 pan. sinx+2y/1-c

CpaBHUTE C HYJICM 3HAYCHHE BBIPAKCHHS:

a) (tg 30° — sin 60°)(sin 135° — tg 135°);

6) (cos 30° —tg 60°)(tg 150° — sin 150°).

BepHo 111 paBeHCTBO:

a) sin?45° — sin?30° = c0s’60° — c0s*45°;

6) 1+ 2sin 100° - cos 100° = (sin 100° + cos 100°)*?
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cobamu, P, = 2. MHOKECTBO M3 TPeX NMEMEHTOB — LIECThIO CIOCOOaMH,
P, =3-2-1=6.Boobme, P,=1-2-3 ... n. (d1s 310r0 Npon3sese-
HHUS IPHHATO CHelHaIbHOE 0003HaueHHe n! (YnTaeTes «3H GakTopHam»).

JleiicTBHTENLHO, NPH T0C/IE0BATEALHOM BBIOOPE IEMEHTOB M pac-
MOJIOKCHUH UX B ONPE/ICICHHOM MOPAJKE HAa 71 MECTAaX Ha MEPBOE MECTO
MOJKHO MOCTaBHTh M060# u3 n anementos. Ilocie Toro, Kak 3aHATo nep-
BOE MECTO, HA BTOPOE MECTO MOKHO NMOCTaBHTh /71 — | OCTaBUIMXCS e~
MeHTOB. Jlajee Nocie 3aHATHA NEPBOrO U BTOPOTO MECT, Ha TPEThE Me-
CTO MOXHO MOCTABHTh /1 — 2 OCTABIIMXCA IEMEHTOB H Tak Janee. B kon-
1€ OCTAHETCHA 3aHATH OJHO MOCHEIHEE MECTO OAHMM 3emenToM. Torxa,
110 TIPABHITY TPOU3BEICHMUS, BCE /1 MECT MOJKHO 3aHATh 11 * (n— 1)+ (n—2) %

X ...-2-1cnocobamu. Utak, P, = n!.

OTMmeTHM, 4TO B MaTeMaTHKe npuHsaTo cuntats 0! = 1. [lenecoobpas-
HOCTh TAKOTO ONpEACHCHHS MOKHO OOBACHHTH ciaeiyrommnm. Jus Beex
n>2umeem n! = (n — 1)! - n. Ecim notpe6oBaTh, 4T06bI 3T0 PABEHCTBO
BBITIOJHANOCH M 1pH 1 = 1, To Gyaem umets 1 = 0!,

3agaua 2. HaiiTi uncno nepecTaHOBOK M3 BCeX OYKB CIIOBA «airo-
PHTMY.

Peuenue. Baannom ciose 8 GyKB, Cpeit KOTOPLIX HET MIOBTOPSHO-
nuxces. Mickomoe 4HCII0 nepecTaHoBOK paBHO P, =8 -7-6-5-4-3 -2 x
x 1=40320.

OTserT. 40320.

3agaua 3. CKOIbKO MECTH3HAYHBIX YHCEI, KPATHBIX YHCITY 5, MOXK-
HO coctaBuTh U3 wudp 1, 2, 3, 4, 5, 6, B KaKIAOM H3 KOTOPBIX HET MOBTO-
psoruxcs wupp?

Pemenne. M3 ycnoBus 3aaun ciejyer, 4TO Ha MOCICAHEM Me-
cTe y Kaxa0ro u3 takux uucen Oyzer undpa S. Uudpsr 1, 2, 3, 4, 6 mo-
ryT GBITH PACMOJIOKEHBI HA OCTABIIMXCA MATH MECTAX B JII0OOM MOpSIIKE.
CreioBaTebHO, HCKOMOE YHCJIO paBHO P, =5-4-3-2-1=120.

Otser. 120.

3amaua 4. CKOIBKO Pa3iMuHBIX HETBIPEX3HAUHBIX UHCEI, B KOTO-
PBIX HET MOBTOPAIOIMXCA UMD, MOKHO cocTaBuTh M3 uudp 0, 1,2, 3?
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8. IlepecTanoBkH 6e3 NOBTOPeHMit

Yuebubie 10CTHKEHHS 10 H3YHEHHIO TEMbI:

* 3HATh ONpEACICHHS: NepecTaHoBKH 6e3 moBTOpenHuii, GakTopuana uncna;
* 3HaTh (hOPMYITY UHCIIA EPECTAHOBOK U3 /1 JJIEMEHTOB;

* YMETh NPUMEHATH (POPMYITy 4HCIA NEPECTAHOBOK IS PEUICHHs KoMOnHa-
TOPHBIX 3a/1a4.

3anaua 1. CKOIbKO CYIIECTBYET CNOCOOOB COCTABICHMS CIIHCKA
HMEH S ydalMxcs, Cpe/in KOTOPbIX HET Oﬂl/lHaKOBbIX?

Pewmenue. Ha TICPBOC MECTO MOKHO MOCTABHTH UM JHOGO]'Q H3 na-
TH YYCHHKOB, Ha BTOPOC — UMs nm06oro u3 YEeTHIPEX OCTABIIMXCA, HA Tpe-
The — UM 1106010 U3 TpeX OCTABUIMXCSH, HA YCTBCPTOC — UMK nwboro
M3 JIBYX OCTaBIIMXCA H HA NATOC — UM OJHOIO OCTABIICIOCs y4YCHHKaA.
ITo TIpaBHJIy MPOU3BECACHHSA BCEr0 TaKHX cnocofOB COCTaBICHHUS CIHCKA
54322+ 1

OTBeT. 120 coco6os.

Pewenne sroit 3a/1a4M CBA3aHO C YCTAaHOBJICHHUEM BO MHOXKCCTBEC M3
S yuammuxcs onpeieseHHOro MOPsAAKa i HaXOXKICHHEM YHC/Ia BAPHAHTOB
IePECTaHOBOK M3 HUX. MHOXKECTBO BMECTE C YCTAHOBJICHHBIM B HEM 110~
PALKOM PACIIONOKEHHS €ro YICMEHTOB HA3bIBACTCS YNOPAOOUCHHBIM MHO-
orcecmeom. TIpuMepamMu yHops0UCHHBIX MHOXKECTB ABIAIOTCA: anpaBut
moGOro A3bIKa; CIHCOK YYalIMXCs KIACCa; MHOKECTBO, COCTOSILEE H3 1
TOCIEI0BATEIBHBIX HATYPAIbHBIX UHCEL.

Pal"lll'"{bleVW‘IDPHOU'IEHHI)I(’ MHOMCECMBA, COCMABICHHbIC U3 6CEX e~
MEeHmMos 0aHH020 MHOMNCECMEA, t'pzou Komopulx nem ()duH(lKGBth, Haswvl-
BAOMCA NEPeCcMAHOBKAMU €20 ITEMEHMOE oe3 n(mmopeuuﬁ, Yucino ne-
PECTAHOBOK M3 71 2JIeMeHTOB 0603HauaioT P, (1o nepsoii Gykse dpaniys-
CKOTO ¢JIOBA permutation, YT0 03HA4aeT «IEePECTAHOBKAY ).

Beisesiem (opmyy uncia nepecTaHoBOK W3 11 3JIEMEHTOB.

MHOKECTBO, COCTOSAIIEE H3 OAHOrO OJIEMEHTA, MOKHO YMOpsI0-
YUTh CAMHCTBCHHBIM 00Pa30M, STOT JIEMEHT SIBJIAETCA NMEPBBIM, TO €CTh
P, = 1. MHOXECTBO W3 JIByX DJICMEHTOB MOXKHO YHOPAI0UYHT JABYMS CII0-
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223. B noesae 14 Baronos. CKOIBKHMH CIIOCOGAaMI MOXKHO Pacnpe/IenTh
3a Kask/JbIM U3 HUX OJIHOTO U3 14 npoBoAHHKOB?

! 81— 7!

1
300 g

224. Bprauciure: a) %, 8)i 5y 475B) 6!

7
21-41°
225. CKOJIBKO 2/IEMEHTOB JOJIKHO COJACPKATH MHOKECTBO, YTOOBI YHCIO

BCEX MMEPeCcTaHOBOK U3 HUX ObLI0 He Gombuie: a) 1205 6) 1000?
226. CKOMBKHMH CIIOCOBAMHU MOTYT PACIONOKHTBCA B TYPHHPHOI Tabmm-
e 7 KOMaHJ1, ecili HUKAKHE JIBe 3 HUX He HabepyT nopoBHY 04KOB?

227. CKOIBKO MATH3HAYHBIX YETHBIX YHCE]I MOXKHO COCTABHTH U3 uudp 3,
5,7,8,9?

Yposenv B

228. PemnTe ypaBHEHHE: @) 7‘?‘—’
=4

P—P
P2

=90;6)

229. CKONBbKO NATH3HAYHbIX YHCEN, KPATHBIX MATH, MOKHO COCTABHTH H3
uudp 0,3,5,7,9?

230. Hccnenyiite, CKOIBKO PEIICHUIT B HATYPaJIbHbIX YHCIAX HMEET ypaB-
HeHue X +y = n, rae n€N.

231. Ha wKonbHOM KOHIEPTE XOTeIH BRICTYMHTh AuHaii, Baiitac, Bepa,
Tyabaen, Tapxan. CKONBKMMH CIIOCOOAMH MOKHO COCTAaBHTH CITH-
COK MX BBICTYIUICHHIA, ecau: a) Baiitac He GyJeT BBICTYnaTh nepen
Anunaii; 6) Tysnbaen BeicTynuT cpasy nocie Jlapxaua?

232. B kopoOke 7 UBETHBIX M 5 MPOCTHIX KapaHJalIeH 0XHHAKOBOH (op-
MbL. Mcenenyiite, kakoe HanMeHblee KOITHYECTBO KapaHialiei Ha1o
B3ATh U3 KOPOOKH, HE 3ariIA/IbiBas B Hee, uT0ObI cpein HUX ObLIO He
MeHbIIe 2 HBETHBIX M | TIPOCTOro KapaHaameil.

Ypogenn C

233. Uccnenyiite, CymecTBYET jIH HATH3HAYHOE YHCIIO, 3aMHCAHHOE LU (-
pamu 0, 1 1 Tpems IBOiiKaMHu, ABJISIONICECS KBAIPATOM HEKOTOPOTO
TPEX3HAYHOTO YHCIIA.

234. Jlokaxute, uto aw0boe uncno Buaa 4n* + 1, rae nEN, asnsercs

MPOCTHIM YHCIIOM JIHIIb TIpH 72 = | (3a/1a4a HEMELKOro MaTeMaTHKa
X. Tonpabaxa (1690-1764).
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Pemenue. Ecan Gl BMecTo widps 0 6bita 661 kKakas-HHOY b ApY-
ras ungpa, TO BCEX YETHIPEX3HAYHBIX uHcen Ob110 661 P, =4 -3 -2 1=
= 24. Tak xak uudpa 0 He MOXKET CTOATH B YHMCJIE HA MEPBOM MecCTe, TO
BCEro UEeTHIPEX3HAYHBIX YMCEN, 3aMHCAHHBIX JAaHHBIMH Ludpamu, Oyxer
P,-P,=24-6=18.

Orser. 18.

3anaua 5. KakoBo Haubosbuiee YHCIO HICMEHTOB MHOXECTBA, B
KOTOPOM BCE JJIEMEHTHI Pa3lHuHbIC, E€CIIH YHCIO NEPECTAaHOBOK M3 HUX
menbine 50407

Pemenue. ITo ycnoBuio 3anaun Haao HaiiTh Haubosblee 3Haue-
HHE 71, IPH KOTOPOM BEPHO HepaBeHcTBO 1 -2 -3 - ... - n < 5040. Tak kak
1:2:3-4-5-6-7=5040, To HanbosblIee 3HAYCHHE /1, IPH KOTOPOM
BEPHO TO HEPABEHCTBO, PAaBHO 6.

OTBerT. 6.

BOITPOCHI

1. JlaiiTe onpe/eneHne NOHATHSA NEPECTAHOBKH.

2. Yro naspiBaeTcs (pakTopuasom uicia?

3. IMo kaxoii hopmyIie HAXOAT HHCIO MEPECTaHOBOK Ge3 MoBTOpeHHii U3 n
2eMenToB?

4. lokaxure, uto P =n - P,

YINPAKHEHUS

Ypoeenn A

218. CKOJIBKO PasNHYHBIX TPEXUBETHBIX (DIArOB ¢ TPEMs FOPH30OHTAlb-
HBIMH T0JIOCAMH MOJKHO TIOJIy4HThb, HCTIOJIb3Ys TKAHb TPEX UBETOB?

219. CxosbKHMH cHOCOOAMH MOKHO COCTABUThL HA OJIMH JICHb paciuca-
HHE JIIs IEPBOKJIACCHHUKOB H3 YETBIPEX PAa3IHUHBIX NPEAMETOB?

220. Haiiaute uMCiO NEPecTaHOBOK M3 Bcex OyKB clioBa: a) 3emis;
6) nobesa.

221. CKOJIBKHMH CIOCO6aMH MOXKHO COCTABHTDH CITHCOK M3 9 yuauuxcs?
Kak 06bIYHO COCTABIAIOTCSA TAKHE CTUCKH?

222. CKOJIBKMMH CHIOCOBAMH MOXKHO PaccaiuTh Ha JUTMHHON ckameiike
11 yenosek?
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Toraa no npasuny npousseacHus A =n-(n—-1) ... - (n—k+1). Ory

(hopmyity MOXKHO mpeobpa3oBaTh TakK:

gDkt ) k) =k =1)-.2:1 _ m
! (n= k)1 (n=k)"
!
Takum o6pazom, A = ﬁ ,
OT™eTHM, 4TO TIPH 1 = k nonyuum A4, = gfl =nl,Toectb Az =P,

3amaua 2. CKONBKO Pa3iMuHBIX HETHIPEX3HAUYHBIX UHCE, B KOTO-
PBIX HET MOBTOPSIOMHXCA HH(P, MOKHO COCTABHTD?

Pemenue Yucno pasnuunbix crnoco6oB Beibopa 4 21eMEHTOB H3
10 pasro A. [Tockonbky ¢ undpst 0 4HCIO0 He MOKET HAYMHATBCS, TO HC-
KOMOE YHCIIO PaBHO

Al -A43=10-9-8-7-9-8:7=9-8-7-(10-1)=4536.

OTBerT. 4536.

3apaua 3. Ipu Beibope KaHIAMIATOB HA TPH PA3THUHBIC J0/KHOCTH
13 HECKOJIBKHX MPETEHICHTOB ObIIH PACCMOTPEHbI BCE BO3MOKHbBIC BapH-
antbl. X uncno okaszanock paBHbiM 120. CKoIBKO ObLIO MPETEHACHTOB
Ha 9TH A0KHOCTH?

Pewenue. [o yenosuo 3anaun 4; = 120, o ectb n - (n— 1)(n—2) =
= 120. D10 ypaBHEHHE HMEET €AHHCTBCHHOE PELICHHE 1 = 6 B HATypab-
HBIX YHC/IaX, TAK KaK UL POM3BE/ICHHE TPEX NMOCIE/I0BATEILHBIX HATY-
panbHbIX uncen 4, 5, 6 pasuo 120.

OTBerT. 6.

BOITPOCBI.

1. [laiite onpeaencHue NOHATHS pasMeIIeHNs 6¢3 TOBTOPEHHIT H3 71 HIeMEH-
TOB 110 k 2/1EMEHTOB.
2. Ilo kakoii (hopmyIie MOXKHO HAiITH YHCIIO PA3MEILCHHIT H3 /1 2IEMEHTOB 1o k?

n!

3. Ucnonsays dopmyay A5 = — , loKaxuTe, uto: a) A, = 1;6) A, = n;
DAL =P. (n=k)!
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n=k+1umeem: (k+ 1 +3(k+1)+5= (K +3k+5)+2(k+2).
TMocneanee BbipaxkeHue He Aenutcs Ha 121, Tak Kak mepsoe ciara-
emoe He AeHTCsA Ha 121 1o npenonokeHnio, a BTOpoe He JCIUTCA
Ha 121, Tak xak oHO 4eTHOey». Haiiaute omubKy B paccykICHHAX
YUCHHKA M PEIIUTE 3a/1auy MPaBUIbLHO.

361. Mccnenyiite, npn KakuX 3Ha4eHHUAX #1E N BEPHO HEPABEHCTBO:
a)2">n*+4n+5; 6)3">2"+7n.

3AHUMATEJIBHBIE 3AJIAYH

Makap pewnn 0606muTs HepaBeHcTBO Bepuymin (cmotpute Ne 355)
M /10Ka3aTh METOJOM MaTeMaTHYeCKO# HHAyKuuH, uto (1 + @)’ > 1 + na,
rae a€R, nEN. Bot ero paccyxaeHus.

1. Tlpu n = 1 HepaBEHCTBO BEPHO.

2. lonyctum, uTo npu n = k, rae k > 1, BEpHO HEPaBEHCTBO
(1+ay=1+ka.

3. Jlokaskewm, uto npu n = k + 1 BepHo Hepasenctso (1 +a) "' > 1 +
+ (k + 1)a. Umeem (1 +a)f*' = (1 +a)* - (1 + a). YuutsiBas g0nyueHue,
nonyuum (1 +a)*- (1 +a) = (1 + ka)(1 + a). Tak kak (1 + ka)(1 +a)=1+
+ka+a+ka*>1+ (k+ )a, 10 (1 +a)*'>1+ (k+ 1)a. CnegoBatensHo,
HepaseHctBo (1 +a)" > 1 + na BepHo npu a€R, neN.

Bepno mnu nepasenctso (1 +a)' > 1 + na, rae aeR, neN?

Ecin HeBepHO, TO B uem omndes Makap?
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B IX-XV Bekax TPHrOHOMETPHs Pa3BHBANACh B PA3HBIX CTPAHAX KaK TCO-
pus penieHus TpeyronbHukos. B nauane XVII cronerns nayanock passu-
THE HOBOTO HATPABICHHSA TPUTOHOMETPHH — alreGpanieckoro.

ITmoneneit anb-bammanu

Bonbuioit Bk1aa B 5T0 Hanpasienue suecn JI. Diinep (1707-1783) u
H. 1. Jlobauesckuii (1792-1856). Jleonapa Diisep Brepsbic cTan paccMa-
TPUBATH CHHYC, KOCHHYC M TAHICHC KAK OTHOLICHHE COOTBETCTBYIOLIMX
OTPE3KOB K Pajiiycy OKPY/KHOCTH H TEM CaMbIM BBEJ B MATCMAaTHKY TPH-
roHomerpuueckue GpyHnkunn. EMy jxe npHHaAIEKUT H BBEJAcHHE 0003HA-
ueHuii sin a, cos a, tg a.

Haiinure, nonssysce Mutepuerom:

a) Teopemy IIToneMes, i yCTAHOBHTE ee CBSA3b ¢ (POPMYJIOi CYyMMBI CH-
HYCOB JIBYX YIJIOB;

6) cBeJleHHs O TOM, KAKYI0 TPHTOHOMETPHYECKYIO (DYHKIHIO Ha3bIBal
«TeHbIO» apabekuil yueHslii anb-Barrann (858-929) 1 ¢ yem 370 CBA3aHO.






main-74.jpg
9. Pazmemenus 6e3 noBropexmii

Yuebubie 10CTHREHHS 10 H3YUEHHIO TEMbI:

* 3HATh ONpee/eHHe pasMelienuii 6e3 noBTopenHii;

*3uath (opmysy uHMCaa pasMemleHuii 0e3 MoBTOpeHHil M3 N IIEMEHTOB
10 k 371€MeHTOB;

* yMeTh npuMeHATh (OpMYITy HHCIA pasMElIeH i IS pemenns KoMouna-
TOPHBIX 3a/a4.

3anaua 1. CKOIbKO YNOPAIOYCHHBIX MOIMHOKECTB, COCTOALIMX H3
JIBYX Pa3/IHUHBIX 2IEMEHTOB, MOJKHO COCTABUTh N3 MHOKCCTBA, COJIEPkKa-
IIETO YEeThIPE MEMEHTA, CPEIN KOTOPBIX HET OJIMHAKOBBIX?

Pemenne OGo3Haunm ga-
Hoe MHOXKecTBO A = {a, b, ¢, d}.
Pemmm 3ajauy ¢ HMCHOJIB30BAHHU-
em rpada (pucynox 30). BreiGop
MEpBOrO IEMEHTa M3 MHOXKECTBA

bedacdabdabc 4yomocaenars yersipsms cro-

Pucynox 30 cobamu. 3aTeM ¢ KakAbIM H3 ITHX

HETBIPEX JIEMEHTOB MOKHO COCTABHTB TPH napbl. Cle0BaTEe/IBHO, BCErO
YHCIIO TAKHX map paBHo 12.

Otser. 12.

yﬂop}lo()‘leHHbl(‘ I’ID().MHOJI(‘L’(’I"S!I, cocmoAwue uz k Paziudnblx sae-
MEHmMOo6, cocmdeienHnble u3 MHolcecmed, CI)I)EPJK‘HWFZO n pasiuyiHbix
DNEMEHMOB, HA3BIEAIOMCA PAIMEULCHUAMU bes IIOK’HO]IGHHM‘ us n s1emen-
moe no k anemenmos. Yucsio pasmenieHuii U3 n 51EMEHTOB 110 A 2IEMEHTOB
o6o3nauaetcs A, (no nepsoii Gykse dpaHily3ckoro ciosa arrangement,
4TO 03HAYACT «pasMelleHne»). UHTACTCs: «UHCIO Pa3MEICHHIT U3 n de-
MEHTOB 110 k» WIIH KPaTko «4 u3 n 110 k».

BoiBesiem Gopmysty umucia pasMeileHuii 7 51eMeHTOB 110 A.

BriGop seMeHTa Ha IIepBOE MECTO MOXKHO C/AeaTh /1 CIOcobaMu, Ha
BTOpoE — (7 — 1) cnocobamu u Tak aanee. Buibop k-ro snementa Mox-
HO ocymiecTBuTh 1 — (k — 1) cnocobamu, To ectb n — k + 1 cnocobamu.
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Yposenv B

352. ins nocnenosarensHocTH (b,), 3aJaHHOI TepednCICHHEM ee ue-
HOB, JIOKaHTE (HOPMYJTy CyMMbI /1 TIEPBBIX YJICHOB:

nln+1)2n+1)

a)S,= 73 ,ecmn (b): 1324 3% ... s n%
6)S, = @, ecmn (b): 1%3% ... ; 2n-1)%
B)S = M, conn (b): 2% 4% .. ; (2n).

A 3
353. Jlokaxute, 4TO /s OOBIX HATYPAIbHBIX /1 BBIPAXKEHHE n° — n 1e-
nuTes Ha S,

354. Jlokakute, 4To cymMMa KyGOB Tpex IOC/IE0BATEIbHBIX HATYpalb-
HBIX YHCEJI ACJIUTCA HA 9.

355. Jlokaxute, 4TO U151 JHOOBIX HATYPAIBHBIX 71 > 2 BEPHO HEPABEHCTBO
(1+a)">1+na,rae a>-1na+#0.(HepasencTso mseiinapckoro
marematnka 5. Beprymaun (1654-1705).

356. Mccnenyiite, npi KakuX 3Ha4eHHAX 7€ N BEPHO HEPABEHCTBO:

4) 2=t >n; B)2">4n*+ 1.
6)2"'<nl;
Ypogens C
357. okaxkute, uTo juisi BceX 7€ N BEPHO PaBEHCTBO Lapd Loy

3 15 35
1 n

+—a—= )
4n°—1 2n+1

358. JlokaxkuTe, 4TO IS MOOBIX HATyPalbHBIX 7 BRIpAKEHHE N’ — n Jie-
nuTes Ha 7.

359. BepHo su, uTo npH 11060M 7€ N 3HaUCHHE BRIPAKEHHS n” — n ICIHT-
csa Ha 9?

360. Yuennx mnomyunn 3ajanue: «JlokasaTh, 4TO 3HAuYCHHE BbIPA-
skeHus n® + 3n + 5 He genntes Ha 121 HE IPH KAaKOM 3HAYCHHH

n€e€N». JlokasateabCcTBO yueHuka 6b110 Takum: «IIpu n = 1 yTBepxk-

JICHHE BEPHO, TaK Kak 9 He genutes Ha 121. Ipeanonoxkum, 4To npu
n =k 3nauenue Boipakenns k> + 3k + 5 ne aenutcs na 121. Toraa npu
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826. Mccnenyiite, CymecTByioT i HauboIblIce H HAHMCHbIIEE 3HAYC-

2cos’@ tcosde—1
HHSL BBIp@KEHHs —— —— ——_ Ecin cymecTByioT, T0 yKka-

a Py
cos -~ sin -

JKUTE HX. 2 2

827. Haiiaure Bce 3HaueHus x€ [0; 7], Ip1 KOTOPBIX BBIMOIHACTCSH YCI0-
Bie 8c0s*2x — 8cos?2x —cos 2x + 1 = 0.

828. Ynpocture BhipakeHue:

sinL1r+sin—;L
a) v 16)y/05-05/05+05cos @, ecnn 0 <a <.

+ + cos &
1+cosa cos

829. Okoo OKpPY)KHOCTH OINHCAHA TPAMNCUHs, NPOAOIKEHHS OOKOBBIX
CTOPOH KOTOpOit nepecekaloTcs moj yriom «. Haiiaute paanyc stoit
OKPY/KHOCTH, €CJIH OCHOBAHH TPaIleLn PaBHbl @ u b, npuiem a > b.

ITPOBEPH CEBSI!.

830. 1A) Beraucmre: a) coslST”; 6) sin(—lzﬁ ); B) tg 600°.
2A) YrpocTHTe BBIPaKeHHE:
a) (sin @ — cos @)’ — 1 +4sin 2a; 6)1 + tg( 3277‘— — a) - etg(r + a).
3A) Jano: cos a = —%, r<a< 377‘—

Haiiaute: a) cos 2a; 6) sin(60° + a); B) tg(45° — a).

2sin 2a + sin 4a

4B) JlokaxHTe TOXKICCTBO =tg 2a - cos a.
VA & 2(cosa +cos3a)  E

5C) Haiifute 3HaueHue BelpakeHus cos 72° - sin 54°,

9TO UHTEPECHO!

TpUroHOMETPHS BOZHHKIA U3 HEOOXOAMMOCTH PELICHHs NpaKTHue-
CKHX 3a/1a4 aCTPOHOMHH H reoMeTpHH. B CB3H ¢ 3THM JpeBHErpeyeckuii
actponom I'mnmapx (II B. 10 H. 9.) COCTaBUII NEPBbIC TPUTOHOMETPHYC-
ckue Tabauubl. JlanbHeiiinee pasBUTHE TPHTOHOMETPHS TOJIyYHIIA B TPYIe
«AnbmarecT» apeBHerpeueckoro yuexoro ITromemes (I B. 1. 9.). [Tosanee
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247. B xnacce 25 yuyammuxcsi, H3 KOTOPBIX 15 3aHHMAiOTCS TCHHHCOM,
14 — nerkoii ateTukoii, 7 — 060MMH U3 THX BUJIOB CIIOPTA, a OCTab-
Hble — n1aBaneM. CKONIBKO yualluXcs 3aHUMAlOTCs T1aBaHuem?

Yposeun C

248. CKOJBKO BCEro HMMEETCS HATypaibHbIX umcen, MeHpmux 1000,
B 3aIHCH KOTOPBIX BCe LM(PBI pasanuubie?

249. B smke nekar Ty(am OJMHAKOBOIH (OpMBI: 6 map HEpHBIX H
6 map kopuunesbix. Kakoe HanMeHbiee KOJIH4ECTBO Tydeab Haa0
JI0CTaTh U3 SIIMKA, HE 3arVIA/bIBAA B HErO, YTOObI Cpe/id HUX ObLIa
xoTs Ob1 01HA mapa Tydeb 0HOro nBera’?

250. Pacmudpyiite uncioBoii pedyc, B KOTOPOM pasianunbie OYKBbI 060~
3HavaloT pasandnsbie unpsi: a) (KA) = UKC; 6) H" = UKC.

3AHUMATEJIBHBIE 3AIAYM.

1) Mcrionb3yst TONBKO 3HAKH MUTI0C M (pakTopua, undpst 1 1 4 1 ckob-
KM, 3alHLIATE 9ucio 144,

2) B 3azne 28 psoB cTysbes mo 32 cTysa B KakaoM. Bee cTyibs npo-
HYMEpPOBaHBbI, HAUMHAsA C MEPBOTO psaa. B Kakom psy HaXoauTCs MeCTO
3757

3) B kopobke 70 mapos, OTIHYAIOUINXCS TOILKO 1BETOM: 20 KPaCHbIX,
20 romy6six, 20 sKenThIX, OCTaNbHBIE — Oesbie H 3ei1eHbie. CKOIbKO MAapOB
HAJI0 B3STb, HE 3aryIs/bIBas B KOPOOKY, 4TOOBI Cpein HUX OBLIO HE MEHb-
we 10 mapos oxHoro usera?

4) lpou3Be/ieHHe KAKHX YETHIPEX M0CIIEI0BATEIHBIX HATYPAJIbHBIX
yucen papHo 3024?
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rpeccun i ob6o3uavaercs OykBoii d. Jlns wieHoB apudMeTHUECKOH Mpo-
rpeccuy (a,) BBITIONHACTCS YCIOBHE:
a,,,=a,+d, raed— ee pasHOCTb.

Ecnn d > 0, To apudmMeTHUECKas NPOrpeccHs SABISAETCSA BO3PACTaI0-
meit, ecnn d < 0 — y6siBatomeii. Ecin d = 0, To apudmernyeckas npo-
rpeccHs Ha3bIBAaeTCA nocmoannol. Hanpumep, paa HaTypanbHIX YETHBIX
qicen 06pasyeT BO3PacTaionlyio apHpMETHUIECKYIO IPOTPECCHIO ¢ Pa3HO-
CThI0 d = 2; 1I0C/Ie/I0BATENLHOCTD YHCE, TPOTHBONONOKHBIX YETHBIM Ha-
TYpanbHBIM YHCIaM, — 5T0 yObiBalouas apudMeTHyeckas nporpeccus ¢
pasHocTbio d = 2.

Jlns apudmeTnueckoii nporpeccun (a,) ¢ pasHOCTbIO d H W3BECTHBIM
ee MepBIM WICHOM g, 11000it ee n-if uieH MOKHO HalTH no Gopmyrne:

a,=a,+dn-1).

Jlokaxkem 3Ty GOpMyITy METOIOM MATEMaTHUYECKOMH HHIYKLHH.

1) Ipu n = 1 hopmyna BepHa.

2) Mpeanonoxum, uro npu n = k Gopmyna a, = a, + d(k — 1) Bepua.

3) lokaxem, uto u npu n = k + 1 Bepna dpopmyna a, , = a, + dk.

JlelicTBHTENIbHO, 1O ONpEieieHNI0 apH(METHYECKOil nporpeccun
a, , = a,+ d. TIoACTaBUB B 9TO PABCHCTBO BMECTO @, BIPakKeHHE a, +
+ d(k — 1), nmeem: a,., = a, + d(k — 1) + d = a, + dk. Cnejosatenbto,
a,=a,+d(n— 1) ans moGuix nEN.

PaccmoTpuM cBolicTBA apHpMETHYECKOI NPOrpeccHH.

1. Kaaptii uien apu)METHUYECKOH MPOrpeccuu, HauuHas co BTOPOro,
paBeH cpeiHeMy apH(pMETHYECKOMY MPE/IIECTBYIOMIEr0 eMy U Cle/ylo-
ILEro 3a HUM YJICHOB, TO €CTh:

+a.n

a,= L,raen>2.
5 2 it Z

D1y hopMyily MOKHO NOJNYUHTh, HCIIOJIB3Ysl PABEHCTBA a, — a, , = d,
a,., —a,=d (caenaiite 570 caMoOCTOATEILHO). OTMETHM, YTO ITHM CBOi-

cTBOM 00YC/IOB/ICHO H HA3BaHHE «apH(METHUECKAS IPOTPECCHS.
2. Jlio6oit uieH apuMeTHUICCKOI MPOrpeccun, COCTOsMICH U3 n une-
HOB, MOKHO BBIPa3uTh uepes ee k-ii wieH no popmyie
a=a+dn-k),ecnnl <k<n-1.
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YHOPAKHEHMUSI.

Yposens A

235.

236.

237.

238.

239.

240.
241.
242.

CKOJIBKHMH COCOOAMH MOTYT 3aHATh YeThIPE Pa3IHYHbIC BAKAHCHH
9 MpPETEHICHTOB Ha HHX?

CKOJIBKHMH CIIOCOOAMH MOJKHO COCTAaBHTb PACIHCaHHE H3 5 yPOKOB
Ha OJIUH JICHb, ECIIH BCET0 H3y4aeMbIX MpeaAMeToB 14, a 1Ba ypoka no
OJIHOMY MPEAMETY HE MIaHHPYIOTCs?

B 3abere na 100 M yuactByoT 8 cripurTepoB. CKOIBKO CYLIECTBYET
BAPHAHTOB PACHPE/ICACHHSA TPEX NMEPBBIX MECT MEXKAY HHMHU?

B cexuun no miaanuio 10 uenosek. CKOIBLKO CyIIECTBYET CIIOCO-
GoB BbIOOpA 5 U3 HUX /IS yYACTHs B COPEBHOBAHHAX 110 NATH BHAAM
niaBanHus (110 OJIHOMY 4EIOBEKY Ha Kau/biii Bij)?

CKOJIBKO BCErO TPEX3HAUHBIX YHCEJI, B KOTOPBIX HET MOBTOPSIONIMX~
cs uudpp?

JlokaskuTe, uto: a) Ajy = 641: 6) Als = 1545;.

Buiuncnute: a) A3 — 43; 6) P,— A3;B) P,: A3;1) Al : 43.

Kakoe Moxker ObITh HaHGONbIICE KOJTHYECTBO PA3THUYHBIX MpeaMe-
TOB, U3 KOTOPBIX MOKHO COCTaBHTb He Gosee 210 pasmenieHnii mo
2 mpeamera B Kakaom?

Vpogenv B

243.

244.

245.

246.

=215 6) —p it — =240.

Pemnte ypaBuenue: a
AR ) AP,

An - Pa-s

Haiizure 061acTh onpee/cHus 1 MHOXKECTBO 3HAUYCHHIT (yHKUMH:
a) f(x) =Ai=8; 6)f(x) =43
Tpu BHIGOPE KOMHCCHH M3 HECKONBKHX YEIOBEK B COCTABE Ipejce-
JlaTens, 3aMECTHTENs M CeKPeTaps IMOJICYNTAIH BCC BO3MOXKHbIC Ba-
puanTsl. VX uncno okaszanocsk paBHeiM 3360. M3 cKoIbKHX KaHaHAa-
TOB BeIOHpAIach 9Ta KOMUCCHsA?

C1oBo cOCTOUT M3 pasnuunbiX OykB. CKOIbKO B HeM OyKB, €CIIH UHC-
710 pasMelleHHit U3 HUX 110 4 pasnnunbie OyKkBbl paBHO 8407
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15. ApudMeTHyecKas nporpeccus 1 ee cBolcTBa

Yuedubie 10CTHREHHSI 10 H3YHEHHIO TEMbI:

* 3HaTh onpejeneHue, GopMysTy A-ro uiICHa H XapaKTEepPHCTHYECKOE CBOIi-
CTBO apu(hMETHUECKOH HPOrpeccHi;

* pacnosHaBaTh apHGMETHYCCKYIO MPOTPECCHIO CPE/IH YHCIOBBIX MOCIEI0-
BaTEJIBHOCTEIH;

* yMETh MPHMEHATH CBOICTBA apH(METHUECKOI MPOrPECCHH MPH PELIeHHH
3ajad.

3angaua 1. OTabixalomuii pemmn B NOHeACAbHIK 3aropaTh 10 Mu-
HYT, @ B KQK/Iblil IOCEAYIOUIHIT ICHb HEIEIN — Ha 5 MHHYT Gonblie, yem
B npeapyrynuii. CKOMbKO MHHYT OH Oy/aeT 3aropath B Ka/bli u3 JaHEi
Hexenu?

ﬂ.ﬂﬂ OTBCTA HA BOMNPOC 3a/1a4H COCTABUM MOCICA0BATCABHOCTD MUHYT
TIPOAOLKHTEIbHOCTH 3aropanus: 10 15: 20; 25; 30; 35; 40. Kaxblii uien
9TOH MOCHE10BATEILHOCTH, HAYHHASA CO BTOPOTO, PaBEH MpEAbIAYILIEMY,
CIIO)KCHHOMY C OZITHUM H TEM XK¢€ YHCIIOM 5.

3anpaua 2. Mercoposor, HabmioNas 3a U3MECHEHUAMH TeMIepaTy-
Pbl BO3/lyXa B TEUEHHE BCEX JAHEI OHOI U3 He/lelb MapTa, 3aMeTHII, YTO
B IEPBBIi JieHb oHa Obina paBHa 5°C, a B Kak/Iblii CleyloLHii 1eHb CHU-
skanack Ha 1°C no cpaBHennio ¢ npeabiaymnm. Kakosa Gbiia Temnepaty-
pa BO3/yXa B 9TH JIHH Hezxenn?

3anuiem NOCCA0BATEIILHOCTE 3HAUCHHUH TEeMIIepaTypbl BO3JAyXa B
Kaxablil aeHs Hegenu: 5°C; 4°C; 3°C; 2°C; 1°C; 0°C; —1°C. Kaxastit
4JIeH JTOIl MOCNE10BATEILHOCTH, HAYHHAS CO BTOPOTO, PABEH MPE/Ibl1y-
MY, CI0KCHHOMY C OJIHHM M TCM K€ YHCIOM -1.

nOCJ’ICﬂOBﬂTEHEHOCTH. PaccMOTPCHHBIC B 3THX 3ajJavyax, Ha3bIBalOTCA
apudmernyecknmu nporpeccusiMu. CIOBO «IPOrpeccHs» NPOUCXOANT OT
JIATHHCKOTO «Progressio», 4To 03HAUACT «IBHUIKEHHE BIIEpE».

Apudmernueckoii nporpeccueii Ha3bIBaETCs YHCI0BAS MOCIL10-
BATEABHOCTh, KAK/IbIH 4/eH KOTOPOii, HAUHHASA €O BTOPOTro, paBeH
npeIbIIYIeMY, CI0KeHHOMY € OJHHM H TeM ke /L5l 9Tol noc/e1osa-
TEJIBLHOCTH YHCT0M. PasHocTh Mekay (7 + 1)-M u n-M uneHamu apudme-
THYECKOI MPOrpecCHH HA3BIBACTCS PA3HOCTBLIO ApHPMETHUECKOH mpo-
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V. 2JIEMEHTBI TEOPUY BEPOSITHOCTEM

B pesyabTarte n3ydenus pasjiena Hajao

snams
* NIEPBOHAUATLHbIC OHATHA TCOPHH Be-
pOATHOCTEI;

* KJIACCHUECKOE H CTAaTHCTHYECKOE Onpe-
JIe/ICHHE BEPOSITHOCTH, MOHATHE TeoMe-
TPHUECKOIi BEPOATHOCTH:

* opMysy [UIA HAXOKICHHS BEPOST-
HOCTH.

ymems
* pa3nuuaTh BHIbI COOBITHIL]
* HAXOJMTH BEPOATHOCTH COOBITHS, HC-
10:1b3Y# KIIACCHYECKOE ONPE/ICTICHHE Be-
POATHOCTH;
* YCTAHABIMBATH COOTBETCTBHE MEKIY
OTHOCHTEILHOI HaCTOTOH M BEpOATHO-
CTBIO COOBITHS;
* IPUMCHATH ICPBOHAYATLHBIC OHATHS
TEOPHH BEPOATHOCTEIH NPH PelIeHHH 3a-
nav.
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Ormerum, uto C)) = 1. B MaTeMaTHKe IIPHHATO TAKKE CYATATH, YTO H
Ca=1.

Uucno C) uMeEET pasauuHbIC CBOFCTBA. PaccmoTpuMm /1Ba M3 HHX.

1) Ck = C)~*. JeiicTBuTensHO,

n-k _ n! - n!
G G- B l—w

2) Ckil = Ci*' + Ck. JleiictButensHo,

=ct

n! + n! = n! %
(n=k=1)1-(k+1)!  (n=k)-k! (n=k)!-(k+1)!

« 2k k+l)=( (nt1)! e

citt+ch=

[ nt1=(k+ 1) (e+1)r "
3agaua 2. CKOIBKHMH CrOCOOaMH MOXHO PasMECTHTh B pSI
5 MajIbuMKOB U 4 A€BOYKH TaK, 4TOObI ACBOUYKH HE CTOSIH psiiom?
Pemenue. Jns BHIIONHEHHS YCIOBHSA 3aaud JCBOUEK MOMKHO
pa3MecTHTh Ha 6 MecTax: 4 MecTa — MEXAy Maibuukamu, 1 MecTo — ne-

pea HUMH H 1 mecto nocne Hux. Crre0BaTeabHO, HCKOMOE YHCIIO paBHO

3amaua 3. Haiiti BCe 3HAYECHMUS X, IPH KOTOPBIX BEPHO PABEHCTBO
Ci™'=2C3.
5! ___2:5
(5—x+1)1-(x=1)r  (5—x)t-xt”
1
(5-x+1)-(5-2)1-(x-1)t
. VMHOKHB JICBYIO H NPABYIO YaCTH yPABHCHUS HA
1 2

=, o1-
X

Pew e nne. ITo ycnosmio 3axaun

rae xeN, npudem 1 < x < 5. Orciona
- 2
T G-tx- -1
HE paBHOE HYIIO BeIpakenue (5 —x)! - (x — 1)!, moayunm
Kynax=4.

O 1B e T. PaBeHcTBO BepHO 1pn x = 4.

3anaua 4. CKONbKO KOMAH/ y4acTBOBANIO B YEMITHOHATE CTPAHBI 110
(dyr6omy, ecu Beero 66110 chirpano 306 Marueii, npuYeM Kaxaas KOMaH-

Jla chirpana ¢ Kaxoi 1o asa marya?
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MMpumep 3. Jlokasate paBeHctBo 1 - 1! +2-21+ +n-n!=
=(n+1)! -1, rae neN.

JlokazaTenbCcTBO.

1) Ilpu n = 1 paBencTBO BepHO, Tak Kak 1 - 1!1=21—1.

2) [peanonokuM, 4To npu # = k BEpHO PaBEHCTBO

-1 +2-21+ 4k k=(k+1)-1.
3) MokaxeM, 4to npu n = k + 1 BepHO paBEHCTBO
1-11+2-20+ L +k-k+k+1)-(k+ 1) =(k+2)!-1.

VuuThiBas NPEANONOKCHHE, HOTydaeM

1-104+2-21+ . +k-k+(k+1)- (k+1)!
x(k+1)=Gk+DIA+k+1)-1=(k+2)-1.

CrnieioBaTesIbHO, HCXOJIHOE PABEHCTBO BEPHO MpH T060M nEN.

Hepejiko yTBepsk/icHHE BEPHO HE JUIs BeeX 7€ N, a HAUHHAsA C HEKOTO-
poro n = m. B Takux ciayuasx METO MaTEMaTHUECKOI HHIYKLMH NpUME-
HAIOT TaK.

1) Vemanasnusaemes, umo ymeepowcoenue 6epro s n = m.

=G+ =1+(k+1)x

2) IIpeononazaemes, umo smo ymeepaucoenue éepro oia n = k, 2oe
k=m.

3) dokazvieaemes, wmo ymeepycoenue éepno 0as n = k + 1, yuumeoi-
6as, Ymo oHo éepro Ona n = k.

4) fenaemea 6v1600, umo ymeepoicoenue 6epno 0aa m06ozo nEN,
2den=m.

MMpumep 4. Hccaenosats, NpH KakuX 3HAYCHHAX 1€ N BepHO Hepa-
BEHCTBO 2" > n’.

Pewmenue. [Ipnn =1 HePaBEHCTBO BEPHO.

TIpu n, paBHoMm 2; 3; 4, HepaBEHCTBO HEBEPHO, TAK Kak 2% =
=42

Ilpu n = 5 HEpaBEHCTBO BEpHO, Tak Kak 2° > 5%, [To-BHaMMOMY, Hepa-
BEHCTBO 2" > n? BEPHO JUIA BCEX HATYPANbHBIX 71 > 5. Jljisi POBEPKH 3TOi
THIOTE3bI TPHMEHHM METO/1 MATEMATHYCCKOIH HHIYKIHH,

1) Ilpu n = 5 HepaBEHCTBO BEPHO.

2) Ipeanonoxum, uto nipu n =k, rae k> 5, BepHo HepaBeHcTBO 25 > A2,

3) Jlokaxem, 4to npu n = k + 1 BepHO HepaBeHcTBO 25! > (k + 1)%

Jlist 5TOro yMHOKHM JICBYIO H NPaBYK) YacTH HepaBeHcTsa 2° > k2
Ha 2, Toraa nomyuum 2¢*' > 24% Tak kak 2k° — (k+ 1) =k -2k -1 =

2%<3%
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805. JlokaxuTe TOXKACCTBO:
a) 2sin(45° + a) - sin(45° — a) = cos 2a;

in(80° +
6) % = c1,5(40' + %);
4sm(20 +z)'sm(70 ) I)
8) 2sine —sinde _ &
2sine+sin2e  © 27
[gl(% + a)— 1
r) — e & sin 2a.
(5 +a)
806. Haiiaure:
sin @ o _ 1,
) 3 Acosq’ Mg 5 =5
tgatsing
6) \gn—sina’ecm’“gz 5,

sin(la = %) & sin( @+ E)

cos (

5

, €clu sin ¢ + cos a = m.
7 a)
807. BepHo 11 HEPABEHCTBO:

a) sin 75° + sin 15° > 1; 6) cos 15° — cos 45° < 0?

808. Bepro s paBeHcTBO 4sin 40° - cos 10° = 1 + 2cos 40°?
809. JlokakuTe TOKIAECTBO tg(a + Z ) + tg(a = —) 2tg 2a.

810. TpescraBbTe B BHIE NPOM3BEICHHS: @) sin x + cos x; 6) sin x — cos x.

811. JIoKaKHTE TOKIECTBO:
a) 4sin*2a - cos 2a = cos 2a — cos 6a;
6) 8sin‘a - cos & = 2sin 2a — sin 4a;
8) sin’3a _ cos’3e

— = = 8cos 2a;
sin‘a cos’@
) sin2¢ _cosa =lgl
1+cos2e l+cosa 2"

812. Jlokaxure, 4TO BEPHO PABEHCTBO:
a) cos®5 + cos’l —cos 6 - cos 4 = 1; 6) cos’3 — cos?2 + sin 5 sin 1 = 0.
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10. Coueranus 6e3 noBTopeHuii

Yuebubie 10CTHKEHHS 10 H3YHEHHIO TEMbI:

* 3HATh ONpee/IeHHe coueTanuii 6e3 NOBTOpPeHHii;

*3uath (opmyny uucia couetanuii Ges NMOBTOpeHMil M3 1 JIEMEHTOB
1o k 31eMeHTOB;

* 3HATh OCHOBHBIC CBOHCTBA COMETAHMIT H3 /1 HIEMEHTOB 110 K 3IEMEHTOB;

* yMeTh MpUMEHATH GOPMYITy HHCIIA COYCTAHHIT H3 /1 DIEMEHTOB 110 A de-
MEHTOB M HX CBOHCTBA JUIS PEIICHHS KOMOMHATOPHBIX 3a/1a4.

3a Aava 1. Ckonbko TOAMHOKECTB, COCTOALINX H3 TPEX Pa3IMYHbIX
SJICMEHTOB, MOKHO COCTAaBUTh U3 MHOXKECTBA, COJACPKALLCTO YEThIPE e~
MEHTAa, CPe/IH KOTOPBIX HET OI.IHHEKOBBI)(?

Pewenne. O6o3naunm nanHoe MHOXKeCTBO A = {a, b, ¢, d} u co-
CTaBHM BCe yKasaHHbIC MOAMHOKeCTBa: {a, b, ¢}, {a, b, d}, {a, c, d},
{b, ¢, d}. Beero ux uetsipe.

OTBeT. 4.

HDO.\IHOJK'QCMSII. cocmoswjue u3 k PA3AUYHBIX INEMEHMOo8, cocmas-
JEHHbIE U3 MHOJICecmed, cadzp.m‘aweza N pasiuyHbIX 31€MeHmMos, Ha3bl-
saiomes couemanusmu 6e3 naxm()p('Hmi uz n anemenmos no k snemen-
moe. Yueio coueTaHuii W3 7 HAEMEHTOB MO k 2J1eMEHTOB 0603HauaeTCs
C} (o nepsoii Gykse dpaniysckoro cnosa combinasion, uTo 03HauaeT
«codeTaHne»). UHTACTCS: «HHCII0 COYCTAHHIH W3 71 HIEMEHTOB 110 k» Wil
kpaTko «C u3 n 110 k».

BeiBesiem opmysty umcia coueTaHuii n 2JEMEHTOB 110 k.

l'lyc'rb YHCJIO BCEBO3MOKHBIX MOJAMHOKCCTB, COACPKALIHX k anemen-
108, pasHo C). M3 Ka)10r0 TaKOro NoJAMHOKECTBA MEPECTAHOBKOI €ro
2JIEMEHTOB MOXKHO COCTABUTh BCE YNOPAJOUYCHHBIC TOIMHOKECTBA, YHC-
710 KOTOPBIX PaBHO A . ITo uncio B k! pas Gombie, uem Ch, Tak Kak Kak-
JI0€ MHOXKECTBO M3 A 9IEMEHTOB MOKHO ynopsaaounth k! crnocobGamm.

Crnenosatensho, C; = ( . D1y dopmyny MOKHO 3amucarh, co-

n!
n—k) K
KpaTuB Apo0s Ha (n — k)!, Tak:
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Jloka3zaTenbCTBO.

1) Ipu n = 1 paBeHCTBO BepHO, Tak Kak 1 = 12,

2) [peanonoxkum, 4To mpu n = k BepHO paBeHcTBo 1 + 3 + ... +
+(2k-1)=kK.

3) MokaxeM, 4To npu n = k + 1 BepHO paBeHCTBO

1+3+. +@k-1D)+Q*k+1)-1)=(k+1)%

Jeiicrutensuo, 1 +3+ ...+ (2k— 1)+ 2+ 1) - 1) = +2(k+1)—
—1=(k+1)2

CrnetoBaTesibHO, HCXOJHOE PABEHCTBO BEPHO MpH 11060M nEN.

Mpumep 1. /lokasats, uto npu modom n€N, g # 1 BepHO paBeH-
CTBO

1
1-q°

1+g+g@+g+..+qg"'=
Jloka3aTenbCTBO.
1) Ipu n = 1 paBEeHCTBO BEPHO.
2) [peanonokum, 410 npu n = k BepHO paBeHCTBO | + ¢ + ¢* + ... +

i
gt = ﬁ.
3) Jlokaxem, 4To npu nn = k + 1 BEPHO PaBEHCTBO
e
1+q+¢+m+q"+¢=llq
-4

Lleﬁcmmenmo, YUHUTBIBAs MPCATNOI0KECHHE, M10JIydacM

* ' 1

=gty I=e'td =™ _ 1—=g**
1=q 1=q 1=q
CreioBaTesbHO, HCXOHOE PABEHCTBO BEPHO NpH jiobom nEN, g # 1.
MMpumep 2.Jlokasars, 4To npu 060M nE N 3HaYCHHE BHIPAKCHHS
4"+ 2 nenurcs Ha 3.
Jloka3aTeabCTBO.
1) Tpu n = 1 yTBep:K/eHHE BEPHO, Tak Kak 4' + 2 nenures Ha 3.
2) Ipeanonoxum, 4to npu n = k Beipakenue 4 + 2 genutes Ha 3.
3) Jlokaxem, 4to npu n = k + 1 Beipakenue 44! + 2 nenurcs Ha 3.
JleiictButensno, 4 ' +2 =4 -4+ 2 =(1 +3)4* +2=(4*+2) + 3 - 4%
DTO BHIPAXKCHHE ACTHTCA HA 3, TAK KaK KAKA0€ ClaraeMoe JCHNTCs Ha 3.
CrneioBaTenbHO, BeIpakeHue 4" + 2 nenutes Ha 3 npu mo6om nEN.

Fgh-tig= +q
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798.

799.
800.

801.

802.

803.

804.

HaiiauTe 3HaueHHE BHIPAKCHUA:

inl7T . cosE U7 | GnZ .
a) sin 60 €970 +cos 60 Singgs
T 1z o JT. v I,
6)coslo cos5 +sm10 sinygs
- 1397 | 17z _ 139z, . 17% .,
B) sin 90 C0S7g5 —COSTg,T " sinTLms
1) 05 3Z - cos 2L _ gin 8 . g 297
45 90 45 90
Haitnwre tg o, ecim tg(‘Z— +a)=-2.

JlokaxwuTe, 4to eciu tg o = 3, tg f =2, a u ff — ocTpbie YIIbl, TO
a+ ﬁ = 3
g

Haiiaure:
a) sin a u tg 2a, eciu ctg a = V3, a- yroa I uetBepTn;

3
6) tg & u cos 2a, ecnu sin a = =5 > a—yron 11T werBepTH;

i e g
B) ctg a u sin 2a, eciu cos a = 5> 0= yroi 1V uerBepTi;

r) €OS & H cos 2a, ecu tg a = -2, a — yron IV uerBepTH.
VipocTute BbIpakKeHHe:

a) 2sin 24° - sin 66°;  B) sin®18° — sin?72°;

6) sin 15° - sin 75°; r) (1 —tg?20°) : tg 20°.
VrpocTute BbIpakeHHe:

] a a., — Rainla o 2

a) sin 3 | C0Sy oS r) 1 — 8sin’a - cos’a;
4 el T ]
6) cos 5 i 1) (ctg 7 ey ) sin a;

% 2 COSZ%; e) (chg% sin:%) g (sin’%— cos:%).

ﬂOKa)KHTE, 4TO Ui NPAMOYTOJIBHOTO TPEYroJibHHKa € OCTPbIMH

B) cos’a — 4sin

cos 23 — cos 2a

TIAMH ¢ U § BEDHO PABEHCTBO -
Y # mepuo p sin 2a

=tga—tgp.
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346.

347.

348.

349.

350.
351.

JlokaxkuTe, 4T0 JUIsi BceX nEN BEPHO PABEHCTBO:

n(n+1)(n+2)
3 3

6)1:2+2-5+3-8+..+nBn-1)=n*(n+1);

1 1 1 n

a)l-2+2-3+3-4+..+tnr+1)=

1
+ + ot = 5
Di1z%323%34 aln+1)  a+l’
1 2 3 n 1
TR TR i A e ey
Dortarty G+ G

Jlns nocieoBaTenbHOCTH (@,). 3aaHHOI NEpevunCICHHEM ee ule-
HOB, JIOKaXHTE (JOPMYJly CyMMBI /2 TIEPBBIX YICHOB:

a)§, = (w), ecin (a,): 1% 23

3.
cosllS

6) S, =2n*(n + 1)%, ecnn (a,): 2% 4%..., (2n)’.

Vuenuk nomyunn samanue: «Jlokasars, uto npu mobom n€N 3ua-
3

n n o n
YCHHEC BbIPAKCHUA g + —2— o ‘3— SABJISACTCA HATYPAJIbHBIM YHCIOM».

Ero pemenne 6110 TakuM: «IIpu 7 = 1 3HaueHHE BHIPAKEHHS PaBHO

HaTypanbHOMy unciy 1. [Ipeanonoxum, 4To 3HaUCHHE ITOTO BBIPA-

JKEHHS SBJISCTCS HATYPANbHBIM YHCIOM NpH JKGOM 1 = k, TO ecTh
2 3

% + k? + k? — HarypanbHoe uncno. [Mockonbky k — moboe Hary-

PajbHOE YHCIIO0, TO BMECTO k MOXKHO MOJCTABUTB M CIEAyIOLICE 3a

HUM HaTypanbHoe uncno. CienoBatenbHo, u npu n = k + 1 3naue-

HHE ITOr0 BBIPAKCHHUSA ABJIACTCH HATYPAJIbHBIM YHCIOM». Hai’lnu‘re

OmMOKH B PACCYKACHHAX yUCHHKA H PEIINTE 3a/1a4y MPABHIBLHO.

JloKakuTe, 4TO JUIsl IOOBIX HATYPAIBHBIX 1

a) 13"+ 5 genurcs Ha 3; B) n* + Sn genutcs Ha 6;

6) 7" + 5 penutcs Ha 6; r) 2n* — 3n* + n genurcs Ha 6.

Jlokaxute, uto eciu a > b > 0, To a” > b" qust Bcex nEN.

JloKakuTe, YTO BEPHO HEPABEHCTBO /IS YKA3aHHBIX HATYPAJIbHBIX

3HauCHHil n:

a)n!>2"npun>4; B)3">2n npun>3.

6)2">5Snnpun=5;
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CnetoBatenbHO, OTBET HenpaBibHblil. Haiinute omnbky B npeod-
Pa3’oBaHMAX AJIMXaHA U BBINOJHHTE 3aaHHE MPABUIILHO.

820. Toxaxkure, 4T0:
a) sin 18° - cos 36° = 411—; 6) cos 20° - cos 40° - cos 80° = xl;—
821. Haiiaute:

a) cos 200, ecnu sin 2a - sin Sa + cos(’zi — 7a)—cos 2a- cos(% + 5a) x

x cos Ta = %;
6) cos 16a, ecin sin Ta + sin(izr‘—am) - cos 3a + cos 7a - cos da

x cos(§+30) = ;7

822. Pajuyc OKpYIKHOCTH, ONHMCAHHOI OKOJO MPAMOYIOJBHOIO Tpe-
YrobHHKA, paBeH R, a O/IMH M3 €ro OCTPBIX YrIoB paBeH a. Jloka-
JKHTE, 4TO PajMyC BIHCAHHOH B JTOT TPEYrOJLHHUK OKPYKHOCTH

Rsin 2a

aBCH : s
P 1+sina+cosa

823. Jlokaxkute, uto s Tpeyronbuuka ABC co ctoponamu a, b, ¢ BepHO

PABCHCTBO:
s =R T
+
a !LCJ - é’f; 6) - — ((opmy.isl HeMeLKOrO
sin; C057

marematnka K. Momseiize (1774-1825).

Yposens C
824. CymecTByer jii TAKOH yroi X, Ipi KOTOPOM:
< 2 . X ¥ _3
. == X . cosE =29
a) sinx * cos x 3 6)sm2 cosy =57
825. JlokakuTe TOKAECTBO: [
o ST _«a soof B N - 2 4
a) cos-(T = 7) - sm-(T = 7) = —Tcos a;

6) sin1(7—’7 + 3:1) = cosz(s—” + 311) = ﬁcos 603

12 12 2
443
o4 o4 o 4 o —
B) tg 20° + tg 40° + tg 50° + tg 70 1+ 2sin10°"
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=(k—1)*—2>0npu k=5, 1o 2k* > (k + 1)*. Uitak, 10Ka3aHO, 4TO NPH
k =5 Bepubl HepaBencTa 287! > 2k% > (k + 1)% Torma 2¢°' > (k + 1)%
C1e/10BaTeIbHO, HEPABEHCTBO 2" > n* BEpHO 1pH 7> 5.

O 1B eT. Hepasencrso 2" > n? Bepao npu n =1 un > 5, neN.

BOIPOCHI

1. Chopmynnpyiite aKCHOMY MaTeMaTHUECKOi HHIYKIHHA.
2. Kak ocyuiecTBisercs J0Ka3aTebCcTBO METOAOM MAaTeMaTHUECKOI HHAYK-
uun?

YINPAKHEHMUSIL.

Yposens A

342. Haiiqute ommnOkH B paccykACHHAX YyueHnka: «Jlokaxem, 4TO
npu aodom ne€N uncno 2n + 2019 — gyernoe. [Ipeanonoxnm, 4to
npu n = k uncno 2k + 2019 — wernoe. Toraa npu n = k + 1 uncio
2(k+1)+2019 = (2k +2019) + 2 — ueTHOE, KAK CyMMa ABYX YCTHBIX
umcesl. YTBEPKICHHE IOKa3aHOY.

343. [lna nocneaosatenbHoCTeH (a,) 1 (b)), 3a1aHHBIX PEKYPPEHTHO, 110~
KaxuTe GOpMYITy 7-T0 ujIeHa:
a)a,=3"+2,ecnua,=5,a,,=3a,-4;
6)b,=5(2"—1),ecnu b, =5,b,,,=2b,+5.

344. Jlokakute, 4To CymMMmy S, NEPBBIX /1 UICHOB [0C/IEA0BATEIBHOCTH
(c,) MoxHO HaiiTn o popmyse: a) S, = n(n + 1), ecan (¢,) — nocne-

n(n+1)

JIOBATEILHOCTh YCTHBIX HATYPabHBIX unces; 6) S, = — & 4

(c,) — MOCIIeI0BATEILHOCT HATYPATbHBIX YHCEIL.

eciaun

345. Jlns nocneoBaTenbHOCTH, 3aaHHOI (HopmyIioii n-ro usieHa, 10ka-
sKHTE QOPMYITy CyMMBI €€ /1 IEPBBIX YICHOB:

n(sn+1)
2

6) S, =2n(10 — n), ecnu b, = 22 — 4n;

a) s, = ,ecnna,=5n—2;

B)S,=2"—1,ecnna,=2""";
r)S,=32(1-2"),ecmu b,=16-2"*".
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813.

814.

Yo Gonbiue: (sin 165° — sin 75°) - cos 15° umn (cos 15° — cos 75°) x
x sin 165°?

Haiiaute 3HaueHue BeipaxkeHus cos 7a cos 4a — cos 8a cos 3a, ecin

cos o= ‘/3—

Yposenn B

815.

816.

817.

818.
819.

Haiianre niaomans (B ThiC. KB. KM)
pa3BellaHHbIX HE()TEHOCHBIX paiio-
noB Kazaxcrana, eciii OHa COCTaB-
JISET CTONBKO MPOLEHTOB OT €ro 00-
mieil nuomaau, pasHoit 2784.9 Teic.
KB. KM, CKOJbKHM rpajycaM paBeH
yrox 0,347(2)x.

HaiiauTe Bce 3HaueHHA X, IPH KOTO-

pBIX: O0un us neghmenocuvix
a)2cos2x=1; B) cos(z_x + 73';) =0; paitonoe Kasaxcmana —

noayocmpos Manzvicmay
6) /2_sin 2x=1;1) tg(Zx - %) =0.

SBnseTcs M TONKICCTBOM  paBeHCTBO sin‘a +  cosa  +
+ 3(sin & cos @)’ = 1?

Z[auo:lga=;—,tg/l=;—,tgy=%.Bepnonu,qma+/}+y=45°?

AJIMXaH 0Iy4HII 3aJaHHE: YIPOCTHTD BBIPAKECHHE
a— i+ s @F ;&=
b £ 2sin 8. sin B

2 2 2 2
clIe/lyolie Npeodpa3oBaHus HTOr0 BBIPAKECHHSA:
1—cos(e—f) , 1—cos(a+p)

+
2 2
cos(a@ = f) + cos(a + B)
2

=1-cos a-cosf—cosa-cos ff— cos’f = sin’f — 2cos a - cos f.
Codun ObUIO MOPYUCHO MPOBEPHTH, MONYYHT JH AJNXaH mHpa-
BHIIbHBI 0TBeT. OHA BMECTO & M f§ MOCTABHIA B HCXOIHOE H M0~
cieanee Boipaxkenue 0 M MOJy4HIa HeBepHOE paBeHCTBO 0 = —2.

e
+ sin”

sin? - cos f3. Ou nposen

—(cos a+cos ff) - cos =

=1- —cos & - cos ff — cos’f =
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Dopmynbl 3—-4 10KaKHTE CAMOCTOATEIBHO, AHAIOTHYHO BBIBOY (op-
myn 1-2.

- . o 2 + - i
S)iga+igf= sina sin f_ sin @ - cos f§ + cos a sm/}'= sin(e + B)

cosa  cosf cos @ cos f§ cosa-cosf”

Dopmynbl 6-8 10KaKHTE CAMOCTOATCILHO, AHAJIOTHYHO BBIBOY (hop-
MyIBI 5.

1
IIp um e p. [lokasaTh TOKACCTBO £

l+tga
——— =1g(45° + a).
1-tga 8 @)
HdokazaTenbCTBO.
l+tge _ tg45°+tge _ sin(45°+a) | sin(45°—a)
1-tga tgd5°—tga cos45°-cosae ~ cos45°-cosa
sin(45°+a) s sin(45°+a)
cos(90° —(45°—@)) ~ cos(45°+a)
JI0Ka3aTh.
3anauva. [lokasaTh, 4TO €CiM a, f, y yribl TPEYrojbHHKA, TO

a o B ol
2 CDS2 COSZA

JlokazaTtenbcTBO. sin a + sin f + sin y = (sin a + sin ) +

atp a=p
3 Tcos—

dopmysy cuHyca JBOMHOrO yria, MOXHO 3anucath: sin(a + f)

a+B . atp atp . a—p

= 2sin—— - cos . Torza 2sin 2 cos™

2 2

+ - + +
2sin & b - cos? B + 2sin% b - cos? b
2 2 2
asd: R . R e
5 Tcosy cosz~4sm(90 z)x

= tg(45° + a). Uro 1 TpeGoBanocs

sin & + sin # + sin y = 4cos

+ sin(180° — (a + B)) = 2sin

+ sin(a + ). Ucnonb3ys

+ sin(a + f)

R e
2 = 2sin 3

%

- +
X(cosn2ﬁ+cosnzﬁ)=4sina
7

TR W] O |
COS2 COSZ —40052 COSZ COSZ4

Yro u TpeboBanock 10Ka3aTh.

X

BOITPOCHI

Tlo kakuM (hopMyTaM MOKHO IPe0GPA30BATH CYMMY HIIH Pa3HOCTh TPHIOHO-
MeTpHuecKHX QyHKIUMIT B nponssenenue?
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28. Ilpeobpa3oBanue CyMMbI H PA3HOCTH
TPUIOHOMETPHYECKHX (PYHKIMIi B IPOH3BeeHne

Vuebuble 10CTHAEHHS 10 H3YUEHHIO TEMbI:

*3HATh H YMETh BBIBOJAHTH (hOPMYIIbI MPEOGPA30BAHUA CYMMBI H PAa3HOCTH
TPUTOHOMETpPUYECKNX DYHKIHIT B NPOH3BEICHHE;

* YMETh IPAMEHATE 3TH (POPMYIIBI B TOKACCTBEHHBIX MPEOOPA3OBAHMAX BbI-
PaKEHHI U pElICHNHU 3a/1a4.

Jlns npeo6pasoBaHus CyMMBI H Pa3HOCTH TPHIOHOMETPHUCCKHX (yHK-
1Hit B MPON3BE/ICHHE HCTIONB3YIOTCS (HOPMYJIbI:

(l)sina+siuﬂ=zsin”;b’-cos¥ tga+tgﬂ=%§f‘_—:ﬂ%‘ ©)
(2) sin & — sin # = 2sin ;ﬂ‘cos”;B tga—tgﬂ=%:f:’x;Tf‘)§ ©)
(3) cos & + cos = 2cos ;B-cosa;ﬂ ctga+ctgﬂ—%()
(4) cos @ — cos ff=-2sin ;ﬁ -sina;B ctga—ctgf= ﬁ(x)

JlokakeM 5TH (hopMyIIbi.

1-2. TIpencTaBuM yriibl B BUAC: & = 2 + 7 P
=8 : : (a +4.... ) +8 a=p
-, = +
Toraa sin o = sin{ = Z sin 3 cos™
a+ " - a+t a— g
+ cos L. sin 'B , sin g = sm( b E) = sin B
2 2 2
=8 a+ E o W=
x = «
cos— cos— sin——5—.
C105KHB JICBBIC H IPABBIC YACTH ITHX PABEHCTB, MOJIY4NM sin ¢ + sin f=
eyl a—p
= 2sin™ 5" * cOST 5, A CCIM BBINECTh ITH YACTH PABCHCTB, TO MOy~
4 4 4. = a+
umM sin a — sin = 2sin b ‘cos—ﬁ.

2 2
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UMEHH JipeBHerpeueckoro maremarnka Il Beka
Juodanra. B ero kuure «Apudmernkar, coxpa-
HHUBIICHCA 10 HAWIMNX JHEH, COAepKHTCS 6OMb-
110€e KOJIMUECTBO 3a/1a4 Ha COCTaBJICHHE ypaBHE-
HHUH 1 X CHCTEM.

Ipusesem aBe n3 HUX:

1A) HaliTH 7Ba uMCIa, OTHOIIEHHE KOTOPBIX
PaBHO 3, a OTHOLICHHE CyMMBbI KBaJpaToB THX
HHCEN K HX CyMMe PaBHO 5;

2B) HaiiTh 1Ba 4YHCIa, NPOU3BEACHHE KOTO-
PBIX, CIIOKEHHOE C KaX/IbIM H3 HHX, JaeT Ky0 He-

T'unamus
KOTOPOro uucia (peunTe 3TH 3aaul caMocTos-

TEJbHO).

Peuenuem Heonpe/IeeHHBIX YPaBHEHHIT U nonyspusaiueil Tpya0B
JlnodanTa 3anuMaiack apeBHerpedeckuii yuensiii Innartus (370-415),
BOLIE/IIAs B HCTOPHIO KaK MepBas JKEHIIMHA-Ma-
TEMaTHK.

Croco0sl peteHus ypaBHEHHIi, HEPABEHCTB 1
MX CHCTEM HE BBIIIC BTOPOH CTETICHH 11011 OCBOH-
JIH CIIIC B IEPBOM THICAYCICTHH, A BbIILIE BTOPOif —
JIMIIB BO BTOPOii MOJOBHHE BTOPOro ThiCAue-
nerus.  Hanpumep, 3HaMEHHTOE —ypaBHEHHE
X"+ y" = z" rae nEN, HocaAuee uMa (paHiys-
ckoro marematnka ITeepa ®epma (1601-1665),
KOTOPOE OH HAaMUCal Ha MOJAX «ApHPMETHKH
Jlnodaura, 10 CHX 1OP HE PEUICHO B LEIbIX YHC-

11. bepua

J1axX MOJHOCTBIO JUls J1H0060T0 HaTypajabHOro n.

Bonblioe 3HaueHHE B MaTeMaTHKE MMEET M J0KA3aTeIbCTBO TOMK/e-
CTBCHHBIX HCPABCHCTB, TO €CTh TAKUX HCPABCHCTB, KOTOPbIC BEPHBI NPH
BCCX JIOMYCTHMBIX MJIH YKa3aHHBIX 3HAUCHHUAX BXOAALUIHX B HUX IMEPEMCH-

2ab atb \/’u" +b
Jab < = >
ey ab < 5 = 5 raea

0, 5> 0, BeIpaxaiolue COOTHOICHUS MEK/Y CPCAHUMH: apu(MCTHYCCKUM

upIX. Hanpumep, HepasencTsa
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11. 9JIEMEHTBI KOMBUHATOPUKH

B pesyibTare H3ydenus pasiena Haja0

snamy
* OCHOBHBIC TOHATHA W PaBHIA KOMOH-
HATOPHKHS
* onpezesnenis: Gakropuaia UuCia, ne-
PECTAHOBOK, pasMellennii i couetannii
6e3 noBTOpeHHii;
* JOPMYIBL IS HAXOK/ACHHA YHCHA Ne-
PECTaHOBOK, pasMelIeHHi W coueTanHii
6e3 noBTOpeHHii;
* opmyny Gunoma Hpiotoma u ero
cBoiicTBa.

ymems
* pewath npocreiiue KoMOHHATOPHO-
JIOTHYECKHE 3ajaui;
* IPHMEHATH TIPABIIIA CYMMbI H TPOH3-
BEJICHHA JUIA PELICHHS KOMOHHATOPHBIX
3ana;
* peliaTh HECAOKHBIC KOMOGHHATOPHBIC
3a7a4n ¢ HCNONB30BaHHeM (opMy: s
HAXOK/ICHHA YHCIA NICPECTAHOBOK, Pas-
MelleHHii 1 coueTanuii 6e3 noBTopenuii;
* npumenath Qopmyay OiHoma Heio-
TOHA H €rO CBOICTBA JUISl PEUICHHSA NPO-
CTHIX KOMGHHATOPHBIX 3a/1au.
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+
( il ), reoMeTpuueckuM (y ab ), rapMOHHYECKHM ( 2al ) M KBaJpaTHu-

2 athb

a + b’
HbIM ) ([lokaxxuTe 9TH HEPABCHCTBA.)

Haitzure, mone3yscs Mateprerom:

a) cBezieHus o Guorpaduu J{Hoanta U ero MaTeMaTHUECKOM Hacie-
JMH;

6) pemieHne Kakoro-aub0 HEONpEIeIeHHOr0 ypaBHCHHS H3 «Apud-
merukn» Jlnodanta;

B) cBesieHus o Guorpaduu I'nnatuu u ce BKIaje B pasBUTHE MaTeMa-
THYECKOH HAYKH;

r) HHQOPMALIHIO O TPAKTHYECKOM MPHMCHEHHH HEPABEHCTB O Cpeil-
HHX (apH(DMETHYECKOM, FECOMETPHYECKOM, FTADMOHHYECKOM H KBaJApaTHu-
HOM).
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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—oA 200 + 250 + 120 + 150 = 720
A—->D—-C—-B—A 200 + 170 + 120 + 100 = 590

Cpannus TPOTAKCHHOCTH BCEX MApPLIPYTOB, NOJAYy4YacM OTBET.

Orset MapuipyrA >B—-C—->D—->AuwmA—-D—->C—-B—A.

ﬂﬂ}l peueHus KOMGHHaTOpHHX 3ana4 yﬂOGHO HCIOJb30BAThH CXEMbI,
COCTOSINE U3 TOUCK, oﬁoznaqamumx HEKOTOpbIC OGECKTH, W COCAUHAO~
LHX HX OTPE3KOB, KOTOPbIC BBIPAKAIOT CBA3ZH MCKAY ITUHMH 0OBEKTaMH.
Takas cxema Ha3bIBACTCS 2paghom, TOUKH — eepuunanu rpada, a coenu-
HSIOLIHE HX OTPE3KH — pebpamu rpada.

3anaua 2.V 6abymkn Makcuma ecThb J104b H JIBOC ChIHOBEH. Y 01~
HOTO U3 ChIHOBEHT 6abyuIky IBOE CHIHOBEH U J104b, @ Y APYTOro — JBe 10-
yepH 1 cbiH. Y 6abymkuHoil 10uepH Tpoe chiHoOBel 1 10ub. CKOTBKO Poji-
CTBCHHHKOB Ha3BaHO?

Pemenwue. Jns pemenus 3ana-
4 ucnoaedyem rpad (pucyHok 28).
O6o3naunm ero Bepmnubl b (6abym-
ka), C,, C, u Jl — ee ChIHOBbS M 104b, B,
B.. ..., B, — BHyk# u BHyuk# 6adymiku,
B, B. B, B, B, B, B, B, B, B, BToM uncie Makcum. IToacuntas uncio
BepIIKMH rpada, NomyuuM OTBET.

Orser. 14,

3anaua 3. Tpuauares yuanmxes 5-9 knacco coctaBmiu 40 Bonpo-
COB JUISl BUKTOPHHBI, IIPHYEM JCBATHKIACCHHKH MOATOTOBHIIM OJMHAKO-

Pucynok 28

BOE KOJIMYECTBO BONPOCOB, @ yHalllHecs pasiHuHbIX Napaiesei K1accos —
pasnoe. CKOIbKO yaluXCcs COCTaBHIIH TONBKO 110 0JIHOMY Borpocy?
Pewenue. BoiGepem M3 kam10if mapajiend KIaccoB M0 OJHOMY
YUCHHKY, BCEro ux 5. M3 ycnoBus 3ajaun cieyer, uto Bce OHH NpuayMa-
JIH Pa3HOE KOJHYECTBO BONPOCOB. [109TOMy 00liee KOJaH4ecTBO BONPOCOB
(1 +2+3+4+5), cocraBneHHbIX nMH, He MeHblue 15. Toraa octanbHbie
25 ywammuxcs cocraBuian He Gonee 25 Bonmpocos. Cie0BaTenbHO, Kak-
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Tpumep 2. JlokasaTs TOkIECTBO tg & - tg(60° — a) - tg(60° + &) = tg 3at.
JlokaszaTenbcTBO. tga-tg(60°—a) - tg(60° + a) =

sin @ - sin(60° = @) - sin(60° + @) _ sin a(cos 2a — cos 120°) =

cos @ - cos(60°— @) - cos(60°+ @)  cos a(cos 2a + cos 120°)

_ sina-cos2e+05sine _ 05(sin3e—sina)+0Ssine _ sin3e _

cos @ -cos 2@ —0,5cos a 0,5(cos 3a+cos @) — 05cos a cos 3a

tg 3a. Yto u TpeGoBaIOCH 10Ka3aTh.

BOITPOCHI.

ITo kakum opmynam MOXKHO npeoGpazoBaTh NPOU3BEACHHE TPHTOHOMETPH-
4ecKnX (DYHKIHiI B CYMMY WIIH Pa3sHOCTB?

YHOPAKHEHMUS.

Yposeun A

764. TIpencTaBbTe B BUIAC CyMMBbI HIH PA3HOCTH BbIPAXKEHHE:
a) cos(—5°) - cos 35°; r) 2sin(a + 2f) - cos(a — 2p);
6) sin 32° - sin 28°; ) 2cos(3a + f) - sin(3a - f);
B) 2cos 17° - cos(-28°); ) 2sin(4a — 3f) - sin(4a + 3f).

765. TIpencTasbTe B BUAC CYMMbI IPOH3BEICHHE:

a) cos(%+a) . cos(%—a); r) 2005(%—&1) - sin(%‘& a);

6) COS(%+2H) J cos(%—la); 1) Zsm(Za——) (% )

B) sin(% — 3:1) cos( -+ 3a) e) Zsin(Ba ) ( %)
766. Beruucanre:

a) cos 45° - cos 15°; B) 4sin 37,5° - sin 7,5°%;

6) sin 105° - sin 75°; r) 8sin 22,5° - cos 7,5°.
767. BepHO 11 paBEHCTBO:

a) 2cos 20° - cos 40° = cos 20°;  B) 2sin 40° - cos 50° = 1 —sin 10°;

Sn ‘/E T

L o B r) 2sin— .- -sinl+ =07

1. 1
6) sin 24”4 4 12 12 7 2

4
768. JlokaxxuTe TOKACCTBO:

a) sin 2a — 2sin(a — 15°) - cos(a + 15°) = 0,5;

6) cos 6a + 2sin(3a — 15°) - sin(3a + 15°) = 0,5\/?7;
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7. OcHOBHBIE NOHSATHS U NPABUIA KOMOHHATOPUKH

Yuebubie 10CTHARECHHS 110 H3YUCHHIO TeMbI:

* 3HATh MOHATHSA: KOMOHHATOPHKA, KOMOMHATOpHAA 3a1aua, rpad;

* 3HATH NPABHJIO CYMMbI M TPABHJIO NPOU3BEACHUA H YMETh NPHMEHATH HX
JUTS pelIenusi KOMOMHATOPHBIX 3a1a4.

Ha npakTuke 4acTo CTABUTCS 3a/1a4a BhIOPATh HIIH yHOPAAOUHTE 00b-
CKTBI Pa3IHIHbIX MHOXKeCTB. Hanpumep, pepMepy npuxoauTes miaHupo-
BaTh pasMCILICHHC CeNbCKOXO035HCTBEHHBIX KYyJIbTYP HAa HECKOJBKHX M0~
JISIX, MACTEpy — PacIpe/esIsTh Pa3IHUHbIC BHIBI PabOT MEKIY MOAIHHCH
HBIMH €MY CIICLHAIUCTAMHU, B LIKOJIC — COCTABJATh pacuCaHHE YPOKOB.

Paa)len MaTeMaTHKH, HDCBﬂmeHHHﬁ PCLICHHIO 3a7a4 Buﬁopa HJIM pac-
TIOJIOKCHHS JICMCHTOB MHOKECTB 110 YCTAHOBJICHHBIM MpPaBHjlaM, Ha3bl-
BaeTCs KOMOMHATOPHKOM, a caMH Takue 3a1auu — KOMOUHAMOPHBIMU.
Cnoso ((KOMGHHaTOpHKﬂ» TPOH30LLJIO OT JJATHHCKOIO Cjl0Ba «cambina»,
YTO O3HAYACT «COUYCTATHY, KCOCAUHATHY. PaCCMOTpMM TIPUMEPBI PCLICHUSA
KOMOHHATOPHBIX 3a71a4.

3anaua 1. Camorner coBep-
maer 06xer MpUPOA0OXPAHHOM C
30HBI MexIy myHkTamu A, B, C,

120, 170
D, paccrosiHus (B KM) MEXy KO-
TOPBIMH H3BECTHBI (PHCYHOK 27). B D
Kaxoii mapmpyr obnera Bcex
9THX MyHKTOB, HAYHHAS U3 MyHK- 100 200
Ta A, Kparyaiiumnii?
Pemenue. Paccmorpum A
BCE BO3MOJKHBIC BapHAHTBI Map- Pucynox 27
LIPYTOB.
Mapmpyt TIPOTAKEHHOCTh MapIIpyTa (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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29. IpeobpasoBanue Npou3BeAeHHs
TPUTOHOMETPHYECKHX PYHKIUMI B CyMMY M Pa3sHOCTb

Yuebubie 10CTHAKEHHS 10 H3YYEHHIO TEMbI:
* 3HATh W yMETh BRIBOJUTH (JOPMYJIb IPEOGpa30BaHIs IPOH3BEICHUS TPHIO-

HOMETPHYECKNX (DYHKIHIT B CYMMY H PasHOCTb;
* YMETh IPAMEHATE ITH (POPMYIIEI B TOKACCTBEHHEIX MPEOOPA30BAHHAX BBI-

pakeHHil M peleHuH 3aj1ay.
Jlns npeobpa3oBaHus MPOM3BEACHHA TPUHTOHOMETPHUECKHX (yHKIHIT
B CYMMY U PasHOCTb HPHMEHAIOTCS (hOPMYIIbI:

sin a - sin f = %(cos(u —p)—cos(a+p) (1)
cosa-cosf= -%(cos(a —p) +cos(a+p) (2)

sin a - cos ff = -;‘(sin(a +p)+sin(@—-p) (3)
JlokaxkeM uX.
1-2-s. BeiunTas JIeBbIC H MPABBIC YaCTH PABCHCTB
cos(a— ff) = cos a - cos ff + sin a - sin f,
cos(a + ff) = cos a - cos ff — sin a - sin f, nonyaum
cos(a — ff) — cos(a + f) = 2sin a - sin f, oTkyaa
sin o - sin = %(cos(a —p) —cos(a + f)).
CII0KHB JICBBIC H TIPABBIC YACTH YTHX PABEHCTB, MOMYYHM
cos(a — f) + cos(a + ) = 2cos a - cos f, otcioaa
cos a - cos ff= i—(cos(a —p) + cos(a + B)).
TpeTbe TOXKAECTBO JOKAKHTE CAMOCTOATEIBHO, HCIIO/B3YS (POPMYIIbI
JUIS CHHYCA CYMMBI H PA3HOCTH JIBYX YTJIOB.
Mpumep 1. Haiitn 3HaucHne smpamenux sin 50° - cos 20° - cos 80°.
Pemenue. (sin 50° c0s20°) - cos 80°= —(sm 70°+sin 30°) cos 80°—
sin 70° - cos 80° + —cos 80° = A(sm 150° —sin 10°) + ‘cos 80°= ——

= N[._

1 o4 L o— L
sin 10° + 4smlO 8"

-

1
Otser. 3"
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MOJICHO GbIOPAMb M PAZAUYHBIMU CROCODAMU, NPUYEM NOCAE KANCO020
maxozo evlbopa snemenm b ModcHo 6olGpame n paznuuHLIMU cROCObamu,
mo 6bibop «a u by moxcHo ocywecmeums (m - n) cnocobamu.
Hcnonb3ys NOHATHS MHOKECTBA M MX 3IEMEHTBI, 3TO NMPABUIO MOXK-
HO c(OPMYITHPOBATH TAK: CCIIH MHOMKECTBO 4 COCTOMT M3 /1 HJICMEHTOB,
a MHOXECTBO B — U3 1 2IEMEHTOB, TO MHOKECTBO, 0003Hauaemoe 4 - B,
cocTosilee M3 BCEBO3MOXKHBIX map (a; b), rae a€A, bEB, conepxur
(m - n) aneMeHTOB.
Jeiicturensuo, ecnu 4 = {a,, ...,a,}, B={b, ..., b}, T0 BCE napst
Buzaa (a; b), rae a€A4, bEB, MOKHO IPEACTABUTH B TabiHILe:
(a;b)(asb) ... (a;b)
(a;b)(asb) ... (a;b,)

(a:b)(as:b,)...(a:bh,)

B raxoii Tabnuue m cTpok u n cton6uos. Cles10BaTeNbHO, YHCIIO BCEX
Tap paBHO m - n.

DTO NpaBHIIO PACIPOCTPAHAETCS HA Clydad BbIOOpa 3JICMEHTOB U3
Tpex u Gosee MHOKECTB.

3anaua 6. CKOIbKO BCEro ABY3HAUHBIX uncesn?

Pemenue Ynucno 1eCATKOB IBY3HAUHOTO YHC/IA MOKET ObITh OJ1-
HUM u3 gesati: 15 2;3;4; 5; 6; 7; 8; 9, a uicio eAMHUL — OAHUM H3 Je-
cari: 0; 15 2; 3; 4: 5; 6; 7; 8: 9. Ecin uncno aecatkoB paBHo 1, To mud-
Py eAMHHIL MOKHO BbIOpaTh 10 criocobamu, aHaNOTHYHO IS Kak10i H3
Apyrux wudp aecstkos. I1o mpaBuiy NPOHU3BEACHHS BCErO MOJIYyYaeTes
9 - 10 = 90 1By3HAUYHBIX YHCEI.

OrseT. 90.

OTMeTHM, YTO NpH pElICHHH KOMOMHATOPHBIX 3a/ay HEPEIKO Ha-
10 HAXOJUTD YHCIIO HICMEHTOB 00hEIMHEHUS IBYX MHOXKECTB, KOTOPbIC
UMeroT obuHe SneMeHThbl. B 9ToM cilyuae KoIHUecTBO 21eMEHTOB HX 005~
C/IMHCHHS PABHO CYMME 4YHCEJ 2JIeMEHTOB MHOXKeCTB A u B 6e3 konuue-
CTBA HX OOLIHX YIEMEHTOB.
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775. JIOKaXHTE TOK/ACCTBO:

a) 4sin(z + a) - sin(AT”'%- a) * sin(zT”‘F a) = sin 3a;

6) 4sin(45° — a) - sin(15° + a) - cos(15° — a) = cos(45° — 3a) .
Yposenv B

776. TlpeacTaBbTe BBIPAKCHHE B BHAC CYMMbI TPHTOHOMETPHYCCKHX

yHKImi:
a 2. a, T
a) 4cos 3 " COSy oS B) sin*2a;
6) cos’a; r) 4sin’a - cos a.

777. Haiiante 3HauCHHE BbIPAXKCHUA:

a) COS(%_ Za) A cos(if+ 21(), ecnu cos 2a - sin(%’i— 2{1) =b;
6) cos(%—}a) : cos(-34~”+3a), ecnu 4sin 3a - cos(%—m) +
+ cos®3a = b.

778. Nokaxure, 4to cos 5° + cos 55° + cos 65° =

/6442
6 -

779. Uccnenyiite, npu kakom x€[0; 27] npuuu-
MaeT HanGoIblIee 3HAYCHHE BBIPAKCHHE

COS(% a .’C) N COS(GE . X).

780. M3 Bcex TPEyroibHHKOB CO CTOPOHOI @
NPOTHBOJICKAIIUM €H YIIIOM ¢, BITHCAHHBIX B
JIaHHYI0 OKPYKHOCTB (PHCYHOK 75), HaiiauTe Pucynox 75
TPEYrONbHHK ¢ HAHGOMBIIHM HEPHMETPOM.

Yposeus C

781. IpeacTaBbTe B BHAE CyMMbl TPHIOHOMETPHYCCKHX (yHKLMI mep-
BOIi cTeneHn npousseaeHue: a) 4sin 3a - cos’3a; 6) 6sin’a - cos’a;
B) 32sin’a - cos’a.

782. Jlokaxure ToxkACCTBO 4sin‘a - cos 3a + 4cos’a + sin 3a = 3sin 4a.






main-65.jpg
Jblif M3 HUX COCTABHII 110 OJHOMY BOmpocy. Toraa HCKOMOE 4HCIIO paB-
HO 25 + 1 = 26.

OTBeT. 26.

3agaua 4. Ha Gmoxe nexar 5 610k, 4 rpymn u 8 MepcHKOB.
CKOJIBKO HMeeTCst crocoGoB BbIGOpa 0AHOro GpyKTa H3 HUX?

Pewenue OaHO A610K0 MOKHO BbIOPaTh 5 criocodamu, OJHy rpy-
ury — 4, a omuu nepcuk — 8. CrieZ10BaTenbHO, OJHH H3 3THX (PYKTOB MOXK-
HO BbIOpats (5 + 4 + 8) cocobamu.

Otrer. 17.

JUnst peuieHus 32184 THIA 3a1a4i 4 IPUMCHAETCS NPABIIIO, Ha3bIBae-
MO€ B KOMOMHATOPHKE MPABHIOM CYMMBI. ECIu 21eMEHM a MOJICHO 6bl-
Bpame m cnocobamu, a saemenm b —n cnocobamu, npuiem 11060 6o16Op
aneMenma a omauiaemcs om esioopa snesmenma b, mo evi6op «a wiu by
ModcHo ocyugecmeums (m + n) cnocobamu.

Hcnonb3ys noHATHS OObEAMHEHHS M MEPECCYCHHS MHOKECTB, 3TO
NPaBHIIO0 MOXKHO CHOPMYIHPOBATH TAK: €CIH KOHCUHBIC MHOXKeCTBA A M
B ne MMEIOT 0GIINX 2IEMEHTOB, TO KOJIHYECTBO JIEMEHTOB HX 00beInHe-
HHS PABHO CyMME 4HC/Ia YJIEMEHTOB MHOXKECTB A 1 B. D10 npaBuio pac-
[POCTPAHSAETCS HA CIIydan BbIOOPA 2IEMEHTOB H3 TPeX i 60JIee MHOKECTB,
KaK/Ible J{BA H3 KOTOPBIX HE HMEIOT OOIIHX HJIEMCHTOB.

3agaua 5. CKOJBKO MMeETCs CrocoboB BeIOOpa mapbl (OTKPBITKA
M KOHBEPT) U3 4 OTKPBITOK H 3 KOHBEPTOB?

Pemenne. Pemnm 3agauy
¢ ucrnonp3oBanueM rpada (pucy-
HOK 29), Ha kotopom Oyksoii IT
obo3xaueHa mapa (OTKphITKA |
kousepT), 6yksamn 0, 0., 0,, O, —
orkpeitkn, K, K, K, — kouseprsI.
Kak BHJMM, HCKOMOE YHCIO Tap K K, KK K K KKK KKK
paBHO 4 - 3 = 12. Pucynox 29

Otser. 12 cnoco6os.

IMpu pewieHnH 3ajay THNA 3aJa4u 5 NPUMEHSACTCA MPABUIIO, Ha3bl-
BaeMoe B KOMOMHATOPHKE MPABHJIOM HPOM3BEACHHUs. Ecau snemenm a
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769.

770.

771.

772.

773.

774.

B) sin 4° - sin 86° + 0,5sin 4° = cos 2° - sin 6°;
r) cos 18° - cos 72° —sin 63° - cos 27° = -0,5.
Coxparute 1podb:

a) sin 6 — sin 2a - cos 4a | 6 cos 4a — cos 8a
sin6a +sin2e cos 4a — cos 2a - cos 6

JloKaXkuTe, 4TO BEPHO PABEHCTBO:
a) tg 20° + tg 25° + tg 20° - tg 25°
6) ctg 10° —tg 35° —ctg 10° - tg 35° = 1;
B) cos 15° - cos 7° —sin 79° - cos 11° —sin 86° - cos 4° =—1;

r) sin 17° - sin 73° — sin 21° - cos 13° + sin 4° - sin 86° = 0.
VnipocTuTe BbIpakeHHE:

a) cos(a + f) - cos(a — f) — cos’a — cos*f;

6) cos(a + ) - cos(a — p) + sin’a + sin’B.

JlokaKuTe, 4TO 3HAYCHHE BBIPAKCHHS HE 3aBUCHT OT 3HAUCHHS MIepe-
MEHHOIi:

a) sin’x + cos(60° + x) - cos(60° — x);

6) sin(60° + x) - sin(60° — x) + sin’x;

B) sin(x + g) . sin(x - %) + cosy;

s T 2.

r) cos(f + x) " cos(f - x) —cos’x.
6 6

HaiifuTe 3HaUeHHE BHIPAKCHH:

1
a) cos 8a — cos 6a — 2cos Sa - cos 3a, ecin cos a = —f;

3
6) sin 2a -+ cos Sa — sin a * cos 6a, ecnu sin o = —%;
3
B) cos 7a - cos 4o — cos 8a - cos 3a, ecin cos a = 3

r) sin 2a  cos Sa — sin a - cos 6a, eciu sin o = 4
Boiuncante:
a) 2sin 46° - cos 16° — cos 28°; B) cos 10° - cos 50° - cos 70°;

6) 2sin(-25°) - sin 55° —sin 10°; r) sin 20° - sin 40° - sin 80°.
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209. CxonbKMMH CIOCOOaMH MOXKHO COCTABUTH CJIOT U3 JIBYX OYKB, B KO-
TOPOM Ha MEPBOM MECTE CTOMT COrJacHas, a Ha BTOPOM — rjlacHas
OykBa pycCKOro si3bika, eciu B ero andasure 21 cornacHas Oyksa
1 10 rnacHbIx?

210. YcraHOBHTE, CKOJIBKHMH COCOOaMH 5 MIKOJILHHKOB MOXKHO pacca-
JIMTh HA 5 PA3HOUBETHBIX CTY/IbSAX.

211. Illectepo apys3eii pelmInan MOKaTaThCa HA Kapycelu, CHACHHSA KOTO-
poii n300paxain mwecTh pasanuHbix 38epeii. [locne cnopa, KoMy Ka-
KOC CH/ICHHE 3aHSATh, OHH PEIIMIIN, YTO Kak/bli M3 HUX MOKaTaeTcs
Ha K2XKJIOM CHAeHHH Kapycenn. CKONbKO pa3 HM NPHILIOCH Obl Uts
9TOro MPOKaTHThCS Ha Kapycenn? CocTaBbTe TabHIly 3aHATHS MECT
1,2, ..., 6 apysbsamu (a, b, ¢, d, t, f).

212. B menio kade 5 nepsbiX, 8 BTopeiX # 7 Tpetbx 6mo1. CKOIbKHMH
crnocobamMu MOXKHO BBIGpaTh 06e1, BKIIOYAIOMIMI EpBOE, BTOPOE H
TpeTbe 6mona?

213. Pwibak noiiman 5 okyueii, 3 myku u 4 nema. CKoabKHMH cOCOOaMH
MOJKHO BBIOPATH JUISl YXH JIBE pa3HbIC phiObI?

214. CKOIBKO CYIIECTBYET PA3AMUHBIX JABY3HAUYHBIX UHCEJ, B 3alHCH
KOTOPBIX: @) HCIOIb3YETCs MO OJHOMY pa3sy oaHa u3 undp 3, 4, 5;
6) ucnonb3yiotes ToIbKO Uudpsi 1, 2, 6, 7 6e3 ux nosropenus?

Yposenv B

215. Ckonbko pemienuii umeeT ypaBHenue x + y = 2018: a) B Hatypaib-
HBIX uHc/Iax; 6) B LE/IBIX HEOTPHLATEIBHBIX YHCTAX?

216. M3BecTHO, 4TO CKOPOCTH Bpailie-
aust 3emun Bokpyr ConHua pas-
Ha 40 247 KM/, a CKOPOCTD Bpa-
menns JIynsl Bokpyr 3eman —
8568 km/u. Tpencrasbre uncia,
BBIPAKAIOMIHE 9TH CKOPOCTH,
B BHJC CYMMbl HAHMEHbIIETO
KOJIMYECTBA CTeneHeil uucna

Bpawenue Jlynvi 6oxpye 3emnu 2 ¢ HEOTPUIATETS BRI T

MH MOKa3aTeIsAMH.






main-213.jpg
744. Jlokaxure, 4TO BEPHO PABEHCTBO:
a)sina +cos a = 2 sin(a +45°);  B) 1 + sin 2a = 2sin*(45° + @);
6) sin & — cos a = ﬂsin(a —45°); 1) 1-sinda=2sin’(45° - 2a).

745. YnpocTuTe BhIpakKeHHE:

a) sinl(slT” — 2a) = sinZ(STK + 2(1); 6) cosz<3?” - %) -cosz(”T” + %)

746. Haiinure Hanbobiuee 0 HANMCHBIICE 3HAYCHUS BHIPAKCHHS:

a) cos(n—zsi) —cos(a+23i); B) sin(a+%) +sin(a—%);

6) cos(la = —25) + cos(Za o %), r) sin(Zn 3 ?—g) - sin(Zn + %)
747. Jloka)uTe TOKIACCTBO:

a) sin a cos = %(sin(a + )+ sin(@—f));
6) sin a sin ff = ;f(cos(a —p) —cos(a + f));

B) COS & COS f§ = %(cos(a —p) +cos(a + B)).

748. YnpocTute BhlpakKeHHE:

a) sin 10@ — 2sin 6 cos 6c sin 8« + 2sin 4
1= 2sin*6a — cos 10a 2(cos 2 + cos 6e) - cos 2¢
6) cos 10a + 2cos’4a —1 . 0 2 cos 2a + cos 6a + cos 10

sin 10@ + 2cos 4a sin 4 ° cos 6a + cos 2a

749. Haiiante HauGonbuice M HAMMEHbIICE 3HAYCHHSA BbIPAKEHHS

1— 2sin*2¢ + cos 8a
sin‘e — cos'a

Yposens B

750. a) Pajtnyc OKpYKHOCTH, BIIMCAHHOIT B IPAMOYTOIbHBIH TPEYTrONbHHK

ABC, paBen \/7 . JIokaxuTe, 4TO THIOTEHY3a 4B 3TOro TPeyroibHu-
1

sin7 »sin(45' - %) :

Ka paBHa
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3anaua 7. Ckonbko Bcero cpeau nepsoix 100 HaTypanbHbIX YHCET
TakMX, KOTOpbIE AeNATca Ha 2 uin Ha 37

Pewmenmne U3 nepseix 100 naTypanbHbiX uncen 50 umcen aensarcs
Ha 2, 33 umcna gensrces Ha 3, a Ha 2 u Ha 3 (TO ecTh AensATcs Ha 6) — 16 un-
cen (yGeautech B 3T0OM caMoCTOATENbHO). Clie10BaTeIbHO, HCKOMOE YHC-
110 paBHo: 50 + 33 — 16 = 67.

OTBerT. 67.

BOITPOCHI.

1. Yto naseiBaeTcs KOMOMHATOPHKOH?

2. O6bsacHHTE NOHATHE KOMOMHATOPHOIT 3a1aun.

3. Kakas cxema HasbiBaercs rpaom?

4. OO6bACHHTE NPABUIO CYMMBI Ha MpPHMEPE pelleHHs KOMOHHATOPHOI 3a-
Jlavu.

5. O6wAcHATE NPABUIIO NPOH3BE/ICHHS HA NPUMEPE PElICHHs KOMOHHATOP-
HOIl 3a1auM.

VYIIPAJKKHEHUSI

Yposensv A

204. Ha nosnke CTOAT KHUTH: TPH POMaHa, BE MOBECTH U YeThIpe cOop-
HHKa cTHXO0B. CKOJIBKHMH CITOCOOAMH MOKHO BBIOPATH OJHY KHHTY?

205. Jausi muoxkectBaAd={1,2,3,4,5,6,7} uB={a,b,c,d}. Ckonbkumu
crnocobamMu MOKHO BbIOPATh M3 HHX OIMH JIEMEHT TaK, 4ToObI OH
NPHHAUIEKA XOT OBl OIHOMY M3 ITHX MHOKECTB?

206. 3puTenb MOXKET 3aHATH OJHO M3 MATH CBOOOMHBIX MECT B MEPBOM
pAlly 3ala WIH OJIHO M3 TPeX CBOOOIHBIX MECT B MOCHEIHEM PSy.
CKOJIBKO Y HEro BapHaHTOB BbIOOpa MECTa B 3PHTE/ILHOM 3ae?

207. Jlas 3auaTHii B CeKUMIO 10 (UIYPHOMY KATaHHIO 3aMHCAIHCh
9 nesouek u 7 ManbunukoB. CKOABKHMH CIOCOGAMH MOXKHO COCTa-
BUTb H3 HUX mapy?

208. M3 ropoaa N B ropoa M seayt 7 nopor, a u3 M B nocesnok K — 6 1o-
por. Ckonbko MapuipyToB noesak 13 N B K uepes M?
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YHOPAKHEHMUSI.

Yposenn A

738. TlpeacrasbTe B BUJAC MPOU3BEICHUS HIIH YAaCTHOTO BBIPAXKCHHC:
a) sin 4a + sin 10a; B) cos 3a + cos a; n)tg Sa +tg 3a;
6) sin Sa — sin 3a; T) cos a — cos Ta; e) tg 10a — tg 9a.

739. BepHo 11 paBEeHCTBO:
a) sin 10° + sin 50° = cos 20°;
6) sin 80° — sin 20° = sin 40°;

Iz
B) COS 5~ 24 +cos 24 =08 o 8’
r) cos —o —sin 4. —sin 2z,
18 9 92

1) sin 40° + sin 20° — 2cos 10° = —cos 10°;

/3

A 1T = i cos 17

740. IIpeobpa3yiite B MPONU3BEACHHE BRIPAKCHHE:
a) sin 20° + sin 40°; T) cos(—50°) — sin 20°;
6) sin 55° — sin(=65°); 1) sin 255° —sin 165°;
B) cos 12° + sin 42°; e) cos 315° + cos 225°.

741. Berumciure:

i o_ 78 . T 17z _ Iz,
a) sin 15° — sin 75°; i;)smlZ +COSIZ‘ 1) cos 12 —CosT 5
o o. iR Sz 257 l97r
6) cos 75° + cos 15°; r)cos 12 sin"53 e) sin 12 + s n-on
742. HaiiauTe 3HaUCHHE BHIPAKCHHSL:
a) sin54° —sin36° | 8) sin 16° +sin74° 0 c0s40° — cos 80° |
sin9* ’ cos 16°+ cos 74" * 1-2sin*35° °
6) cos25° + cos 85° | ) cos 12° —cos 78° | ) sin37° —sin53°
c0s 55° 2 sin12°—sin78° * 2cos'49°— 1
743. JIoKaKHTE TOKAECTBO:
sin @ + sin 3¢ sin(a + 8) +sin(e — )
SRETSME _ o 2g; ——— s ={gq;
) cos @ + cos 3 g 2a cos(a+5)+cus(a—/3) g
i ; i -p)- +
g) sina +sin2¢ +sin3e _ fgia B cos(@ = B) = cos(a + ) =iz

cos @ + cos 2a + cos 3a

sin(@ + B) —sin(a — B)
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756.

757.

sin @ + sin 3@ + sin S&

OKaXKHTE TOKACCTBO
A cos @ + cos 3a + cos Sa

=1g 3a.

B npsMOyronbHOM TPEYroibHHKE C KaTeTaMH @, b ¥ THIIOTEHY30ii ¢

2
M3BECTHO, 4T0 @ + b — ¢ = /2 . JlokakuTe, uT0 ¢ =~ 7—
’ ) ) 2cos(45°~a)=y2°

TJIe ¢ — OCTPBIH YroJ TPeyroibHUKa.

Yposenn C

758.

759.

760.

761.

762.

763.

Brruncnure:

A

a) sin 6a + sin 2a, ecinu sin 2a = 5

3
6) sin 10a — sin 6, eciu sin 20 = Q;
B) tg 20° + 4sin 20°. 2
JIOKaKHTE TOKAECTBO:
a) sin & + sin 2a + sin 30 = 4sin37” ccosa - cos%;
6) 1 +sina+cosa= Zﬁ cos% . cos(%— %)

IpescTaBbTe B BUAE IPOU3BEACHUS BbIPAKEHHE:

a) 1 —cos 2a + sin 2a;  B) cos 6a + sin 6a — 1;

6) 1 —sin4a + cos 4a; r) 1 —sin 8a — cos 8a.

Hccaenyiite, npi KakoM COOTHOLICHHH MEXKAY ¢, f M Y BEPHO PaBEH-
cTBOtga ttgf+tgy=tga -tgf tgy.

Haiimure Bce 3mauenns x€[0; 7]
TAaKHe, 4TO0:

a) cos 2x + cos x = 0; K
6) sin 3x —sinx = 0;

B) 2sin x - cos x + sin 4x = 0;

r) 2cos’x — 1 —cos 4x = 0.

B npsamoii yron C BhmcaHa OKpyX-
HOCTB pajuyca 1 am, Kacarowmascs ero
cTopon B Toukax K u M. Ksroii okpyx- C
HOCTH MpoBeJeHa KacaTelbHas AB,
KaK MOKa3aHO Ha pHCYHKe 74, puuem Pucynok 74
£ CAB = a. Haiinnte AB.
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Yposens C

217. a) ¥ Bekcynrana jBe JIOMIaaH, YePHOH U THEA0I MacTH; Ba ceua,
KOPHYHEBOE H JKENTOE; JIBE Naphl WINOP, JVIMHHBIC H KOPOTKHE; ABa
nojcymka, 6onbmoii u Manblii. CKOIbKHMH CIOCOGAMH OH MOXET
OCYIIECTBHTh MOJIHYI0 JKHIHPOBKY /Ui KOHHOTO MyTemeCTBUSA?
Pemnte 3ajauy ¢ HCHoab3oBaHueM rpada.
6) CkonbKHMH CIIOCOOAMH MOXKHO Pa3MEHATh KYMIOpY HOMHHAJIOM
10 000 Tenre na xymopst B 5000, 2000 1 1000 Tenre?

3AHUMATEJIbHBIE 3ATAYH.

1) B Ganke HaxXOAATCS NMayKu M XKYKH, BCero HacuuteiBaercs 50 Hor.
CKOJIBKO TaM JKyKOB H NIayKOB, €CJIH y Tayka 8 HOr, a y Kyka 6 Hor?

2) Kycok TkaHM pa3pe3anu Ha 4 4acTH, 3aTeM OJIHY M3 HHX — elle Ha
4 wactu. Oty M3 BHOBB NOJyH4EHHBIX YacTeii CHOBA pa3pesaiy Ha 4 yacTH
1 TaK Janee. MorJio Ji nolyuuThCs BCEX KycKoB: a) 36; 6) 357

3) HaiianTte 3HaueHHE BHIPAKEHUS

Q11210 29 28 _97_96_25_24_23_2_90

4) IpexcraBbTe B BUAE CYMMBI CTCIICHEH YHCIa 2 TOJ CBOCTO POKIL-
HHS.

5) Umeercs 10 kmioueii ot 10 aBepeii, HO HEM3BECTHO, K KaKOii ABEpH
Kakoii kimou noaxoauT. Kakoe KoJH4ECTBO MOMBITOK HAMO CACHATh, YTO-
OBl OTKPBITH BCE IBCPH, CCITH K KAK/I0H M3 HUX MOIXOAUT OIMH KI04?
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6) Vron wHakiaoHa OGamieH KoMmIiekca
«W3ympyaublii kBapTam» gocturaer 15°.

BepHo 511, 4TO TaHreHC TOro yria pa-

1
1) 8/85 2
Ben: 1) ‘/3’2)2+ﬁ

751. Bepxnee OCHOBaHHE PaBHOOCAPCHHOI
Tpanenu paBHO 4 U PaBHO ero 6OKOBOH
CTOpOHE, KOTOpas 0o0pasyer ¢ HHKHUM
ocHoBanHueM yron «. Jlokakure, uTO
HHJKHEE OCHOBAaHHE TpANCLUHH PAaBHO

16005(30' + %) i cos(}O' - %)

Komnaexe «Mzympyonstit
keapmany, 2. Hyp-Cyaman

752. IIpeobpa3yiiTe B npoH3BeACHHE TPUTOHOMETPHYECKHX (DYHKIIHI BbI-

pakeHue:
a) % + sin 2a; B) 1 + 2cos 4a; 1) 3 —4sin*2a;
6) f — 2sin 2a; ) ﬁ —2cos @; e) 1 —4cos®2a.

753. JlokaKHTe, 4TO BEPHO PABEHCTBO:

()l re) -
)+ctg(54i+a)= 005224;
(e
) lg(4 a) = sin 2a.

ctg(% + a) = c(g(a . -72[‘)

754. IpecTaBbTe B BHJIC IPOH3BE/CHHS BbIPAXKEHUE:
a) cos 18° + cos 36° + cos 54° + cos 72°;
6) sin 40° + sin 100° + sin 220° + sin 160°.
755. IlpeacTaBbTe BHIPAKEHHE B BUJIC IPOM3BE/ICHUA U HAllINTE €ro 3HA-
4yeHue npu o = 15°
a) cos 2a + cos 14a + cos 6a + cos 10a;
6) sin & + sin 3a + sin 5a + sin 7a .
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Ypogens C

734.

735.

736.

737.

JIOKaKHTE TOKAECTBO:

tga—tg'a tg’ 2a —tg’ @
a)tg3a= % B 3 s -=tg3a‘tga.
)t 1-3tg’a °’ )I-tg’Zartg‘a 8 2
6) sin3a=2+cos3a,
sin @ cosa ’

Haiinute yron a, ecnn o€ [0; 277] 1 BBITOIHACTCS YCIOBHE:

o, - . 2l o0l 1,
cos B) sin’ 4 —costy 2

a) siny e

r) cos2a —sin*2a = 1.

6)sina'cosa=%;

JIOKaKHTE, 4TO BEPHO PABEHCTBO:

a) sin 10° - cos 20° - cos 40° = %;

6) 8cos 20° - cos 40° - cos 60° - cos 80° = %; /
B) 40052(45°— %) + J4sin' @ +sin’2a¢ = B

=2 npu 180° < & < 270°. "

Ha auametpe OKpyKHOCTH, paBHOM 4 cM, 0T- | ‘
MeueHa Touka M Ha paccrosuun 1 cM ot ee
uentpa O. Yepes Touky M npoBeicHbl aBe
neprneHanKyspusie xopasl AC u BD, npu-

dem £ CMO = a (pucynok 73). Haiigure
UI01Ia/b YeThIpexyrojibuuka ABCD.

Pucynok 73
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¢duunentos (tpeyronbuuk Ilackans) Obuta u3-
BecTHa yuensiM Cpenneit Asuu. Hanpumep, ans
HEKOTOPBIX MEPBBIX 3HAYCHHIT /1 €€ 3HAI yUCHbIT
n noat Omap Xaitsam (1048-1131).

Oanako Kak Hayka KOMOHHATOPHKA CTana pas-
BuBaThCs b ¢ XVI cTonerus, 6iaronaps nayu-
HBIM TPyJaM HTambiHCKHX yueHsiX H. Tapranbu
(1499-1557), Jx. Kapmano (1501-1576),
T. Tanunes (1564-1642) u ¢panmysckux yue-

weix II. @epma (1601-1665) u B. IMackans
(1623-1662). Jleonapo Dinep

TepMHH «KOMOMHATOPHKA» CTall HCIHONb30BATBCS MOCIE OMy-
GnukoBanus B 1666 rogy nemeuxknm wmatematukom I, JleiiGuunem
(1646-1716) nayunoro tpyna «PaccyxkaeHus o KOMOMHATOPHOM HC-
KYCCTBE», B KOTOPOM BHEpPBbIE OBLIO JaHO H3I0XKEHHE TEOPHH CO-
4eTaHMi M TepecTaHoBOK. Bosbumine aocTHKEHHA B 00JaCTH KOM-
OMHATOPHKM TNpHHAJAIEKAT ImBeiiapckomy Matematuky JI. Diinepy
(1707-1783).

Haiinure B Unrepuere:

1) cBesienns o Guorpaduu B. [Tackans u ero J0CTHXECHHAX B 061aCTH
KOMOHHATOPHKH;

2) cBesenns 0 Guorpaduu JI. Diinepa, ero 3HaMEHHTYIO 3aJady O Ke-
HHTrcOGEepreckKUX MOCTAX M ee PeliCHHE;

3) cBeieHHs O MEPBOOTKpPhIBATENAX (HOPMyJIbl pasiokeHus GuHOMa
(a+b).
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691.

692.

693.

694.

695.

696.
697.

VrpocTuTe BeIpaXKeHHE:

a) sin(%— a) - cos(%*' a); B) sin(l**' ar) + Sin(% = a);

4
6) cos(%— a) + sin(% + a); r) cos(% = a) - cos(% + a),

JIOKa)KHTE TOKACCTBO:
: Yo )= .ot

. sfn(SO. a) cos(60‘ ”)=/—lga;
sin(30° + @) + cos(60° + &)

2sin @ - cos B —sin(a = )

cos(@—B) = 2sin @ -sin B

0) =tgatp).

YeTaHOBHTE, YTO €CIH 0 i ﬂ — MOJIOKHTEIbHBIE OCTPBIE YIJIbI H:

a)sin«zz=i asinf=

o.
17° T0 @+ f=90°%

l7'

6)tga= ,atgﬁ—— TO o0 + f§ = 45°;

L
2
B)ctga—*,actgﬂ— ,Tou+ﬂ—l35°

VnpocTHTe BbIpakeHHe:

sin(45° + @) — cos(45° + @) 5) teat+tgf = tga—tgf
sin(45° + @) + cos(45° +a)' tgla+ B) tgle—p)°

ﬁcosa—Zcos(tli'_lI)A cos(a+ﬂ)+sin(7r—a)»cos(32"T+ﬂ)

. o . ST .
25in(30° + @)~ /3sin @ cos(a—ﬂ)+cos(377r—a)-cos(%—ﬁ)

BhruncanTe CHHYC, KOCHHYC, TAHICHC W KOTAHICHC YIa:

. . 1z
a) 15°; 8) 105% 1)<

; Iz
6)-75% r)— 12, -1

Beipasute uepes ¢pyHkuun yria a: a) sin 2a; 6) cos 2a; B) tg 2a.

Haiiaute 3nadenne Boipaxkenus sin 200° - sin 310° + cos 340° x
x cos 50°.
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310.

311.

IMPOBEPH CEBSI!.

312.

9TO UHTEPECHO!

Haiiante nanGosbluee 3HaYCHHE 71, IPH KOTOPOM BEPHO HEPABCH-
ctBo 4, < 1320.

a) [TocTpoeHb! BBIMTYKIIbIC MHOTOYTOIBHHKH: YETHIPEXYTOILHHK, Msi-
THYTONBHUK H 71-yTOJIBHHUK, 1€ 7 > 5. OKa3a10Ch, 4TO YHCIIO, PABHOE
CyMMe JHaroHaieif 5THX MHOTOYTOJIbHHKOB, He 6onbmie 100. Kakoe
HauMEeHbIIee H HanOOIbIIEE YHCIIO CTOPOH MOT UMETh 2-YTOIBHHK?

6) Benku cobpany MOPOBHY OPEXOB, MPHYEM H3BECTHO, YTO KOMHYE-
CTBO OpexoB Goubiue 4icsa 6exok. [Tpy mepeHoce HX B AYILUIO Kaxk-
jas Genka mepejana Kax/oil JApyroii Mo 0JHOMY Opexy, KOTOpble
ynann. CKoIbko opexos cobpana kax/as 6eika, ecili Ha XpaHeHHe
BceMu Geskamu 6b110 nepeHecero 33 opexa?

1A) Unmeetcs 7 pasnuuubiX TeTpaneii oaHoro gopmara u 5 o6i0xex
K HUM. CKOJIBKHMH crocobaMH MOXKHO BbIOpaTh H3 HUX | TeTpaas
¢ 06105KKOii?

2A) Umeercst 5 ronyGeix mapos u 4 opanikeBbiX. CKOIbKHMH CIO-
coBaMH 9TH MIApbl MOKHO PACTIONOKHTB B PSijL TAK, YTOOBI royobie
mapel He Jexkanu psagom?

3A) CkobKO MOXKHO COCTaBHTH Ha | IeHb pacnucauuii no 5 pasinu-
HBIM MpeMeTaM U3 12 pasauuHbIX mpeaMeTos?

4B) Pemnte ypasuenne 4C5 = 1543,

5C) HaiianTe 3HaueHNE BHIPaXCHUS ( — ﬁ) + (1 + ﬁ)

MHorue 371eMeHThl KOMOMHATOPHKH Obln
M3BECTHBI B IIYOOKOH JPEBHOCTH, Harnpumep
B Knrae n Wnaun. Muauiiusl ymenn naxoants
9HCII0 BCEX MOJMHOKECTB MHOKECTBA, KOTOPOE
B COBPCMCHHOM BH/C 3alMChIBACTCA TaK: Cx +
+Cht o HCh +. A CE=2"

Wuaniickuii yuensiii bxackapu-akapus (XII
BCK) BBIUHMCIIS COYCTAHHS M TICPECTAHOBKH He-
Baes Hackans KOTOPbIX Bi10B. Tabnnua GuHOMHANBLHBIX KO-
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13. YUncJioBasi 10C./1€10BATEILHOCTD,
C10co0bI ee 32 JaHusl H CBOICTBA

Vuebublie 10CTHREHHS 110 H3YUCHHIO TEMbI:

* 3HATh ONpE/CICHHE KOHEYHOH I GECKOHEUHOI YHCIOBBIX MOCIEN0BATENb-
HocTell, nmouATHs yOwiBalouleil M Bo3pacTalomleil MOCIENI0BATENbHOCTEN,
Croco6BI 3aaHHs MOCEA0BATEALHOCTEH;

* YMETh HAXOIHUTh /1-ii UIICH MOC/IEI0BATELHOCTH, YCTAHABINBATE CBOICTBA
YHCIIOBBIX MOC/IE0BATEALHOCTEH, 3aJaHHBIX PA3THYHBIMH CIIOCOGAMH.

Pacemotpum psaa uncen 1, 2, 3, 4, 5, 6, 7. [locTaBuM B COOTBETCTBHE
Kak/IOMy M3 THX umcen ero kBaapar. [Tolyunm KOHEUHYIO Mocie10Ba-
TEIBHOCTh KBAAPATOB MEPBBIX CEMH HATypanbHBIX uncen: 1, 4,9, 16, 25,
36, 49. IMocTaBuM Temepb B COOTBETCTBHE KAXKIAOMY HATYPAlIbHOMY YHC-
sy 06paTHOE eMy 4HCII0, MOXyYHM GECKOHEUHYIO YHCIIOBYIO MOC/IEI0Ba-

1 11 1 1
TENBHOCTS: 1, 203 g s Ecnu nmeercs npaBuio, KOTopoe

KaX/J0My HaTypajibHOMY YHCIy CTaBHT B COOTBETCTBHE HEKOTOpOE jeii-
CTBHTEJIBHOE YHCIIO, TO FOBOPAT, YTO 3a/laHa YHCIIOBAs MOCIEJ0BATEIb-
HOCTb @, Ay, ..., d,, ... . KaXJ10€ YHCIIO G, HA3BIBACTCS YICHOM NOCICO06A-
meabHoCmu, @ n — ero HoMepoM. UsIeHbI 0C/Ie10BaTEILHOCTH MOTYT 060-
3HAYATHCS JTIOOBIMH MaJIbIMH OyKBAMH JTaATHHCKOrO andaBuTa, HaIpUMep,
b.b, .. .b,umic,c, ..., c nT. 1 Camy nociea0BaTebHOCTb C YICHA-
Mu a, 0603HaualoT (a,).

Hucnoeoit nociedoeamenbHOCMblo Hazvieaemes Qyukyus, obaa-
cmuio DﬂpEOE.’IEHllﬂ KO"alGﬁ ABNACMCA MHOJICECMEO N NEPELIX HAMYPalb-
HBIX HUCen AU MHONCECMBO 6CE€X HAMYPAIbHbIX Hucel. Yucaosas nocie-
0oeame.'lb~ucmb. 3a0annas Ha MHodcecmee n nepebix HamypaibHbIX Hu-
cen, Hazvleaemces I\"OHE“HDl}, a HA MHOJICECmBe 6CeX HaMypPaabHbIX Yucel —
DeckoHeHOl YUCI0B0T NOCICO08AMENLHOCMBIO.

Yucnosas MoCIIe0BaTeNbHOCTE KaK (YHKIHA MOKET ObiTh 3a1aHa
pasnanuHeIMH criocoGamu: popmyioii, Tabauieil, rpaduueckH, cI0BECHO.
YacTo 4MCII0BAs MOC/IEN0BATEILHOCTD 3a/1a€TCs YKazaHueM (Gopmybl ee
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II1. MOCJIEJOBATEJIBHOCTH

B pesyabTarte u3ydeHus pasjena Haao

snamp
* ONpeIC/ICHHsA: HCIIOBOI NOC/E10Ba-
TENLHOCTH, apH(METHYCCKOI 1 reome-
TPHUECKOI MPOrpeccHii;

* c110COGbI 3a1aHHS YHCTIOBBIX MOCIE/0-
BaTEALHOCTEI;

e nonATHe  GeckoHewHO  yBbiBaiouieit
reOMETPHUECKOIT nporpeccui;

* popmysibl: n-ro uieHa apupmerHue-
CKOif M TCOMETPHUCCKOI mporpeccHii,
CYMMbI /1 TICPBBIX 4JICHOB apumeTie-
CKOIl M TeOMEeTPHYECKOH MpOrpeccHit,
CYMMbI WICHOB GECKOHCUHO yObiBaio-
el reoMeTpHYECKOil nporpecci;

* CYWIHOCTh METOJa MAaTeMaTH4ECKoil

HHIYKIHH.

ymemy
* HAXOZMTH 71-¢ WICHBI TOC/EAOBATEN
HOCTEl, B TOM uHcIIe apHpMeTHUECKOil i

reoMeTpHYECKOii mporpeccHii;

* IPUMCHATh  (JOPMYJIBI  A-TO  HiCHA
apuMETHUCCKOIl M reoMeTpHYECKOi
[IPOTPECCHii, CYMMBbI /1 WICHOB apH(Mme-
THUECKOI H reoMeTpHuecKoii nporpec-
CHii, CyMMBI UlIcHOB GeCKOHEUHO yObIBa-
0UICH FeoMETpHUECKOil mporpeccui, B
TOM HHCIIE /1A PEUICHHSA TEKCTOBBIX 3a-
mau;

* IPHMEHATL  METOJ  MATEMaTHUCCKOI
MHAYKUHK U1 PEUICHHSA 3a/1a4.
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Pemenune MoxHo 3aMeTuTh, 4to @, = (-1)' - 5, a, = (-1)* - 5,
a, = (-1)* - 5, a, = (-1)" - 5. TlockonbKy Ha BCEX MECTaX C HEUETHBIMU
HOMEPAMH HAXOAWTCA YMCJIO —5, a C YCTHBIMH HOMEPAMH — YHCIIO 5, TO
a=(1)y-5.

OTrBeT.q,=(-1)":5.

Tpumep 4. Haiith HoMep uleHA MOCHEIOBATEIBHOCTH @, =
HA4YHHAasA ¢ KOTOPOTo Bee ee wieHbl 6yayT Gombime 100.

-21,

Pemwenue Haiizem Bece 3HaucHHs n€N, yI0BICTBOPSAIOUIHE YCIIO0-
Buio n° — 21 > 100.

Tlonyuum: n* > 121, n > 11. CnenosatenbHo, HaunHas ¢ 12-ro HoMepa
BCe WIEHBI AaHHOIT nocieaoBaTeabHoCTH Gonbue 100.

OTBeT.n=12,

ITocnenoBaTeNnbHOCTh MOMKET TaKkkKe ObITh 3aaHa yKa3aHHEM Xapak-
TEpPHCTHYECKOrO CBOiCTBA ee wicHOB. Hampumep, nocienoBatesbHOCTh
ey Ty 11, 13, 17,.19,

Yucnosas moCae0BaTEIbHOCT, Kak/IblH YICH KOTOPOIi, HauYHHas CO
BTOPOro, GoJbIle NPEbIAYIIEro, Ha3biBACTCA 6o3pacmaioujel. Yucnosas

MPOCTHIX YUCET:

MOCE10BATEILHOCT, KAk Iblif 4IeH KOTOPOii, HAUHHAS CO BTOPOTO, MEHb-

e MpejbIAYIero, Ha3blBacTCs yobisaiowe. OTMETHM, YTO MOCICI0BA-

TCJABHOCTb, BCC YJICHBI KOTOpQﬁ PaBHBI, Ha3bIBACTCH NOCMOAHHOU.
Tipumep 5./lokasarh, 4TO MOCHENIOBATEILHOCTS, 3a1aHHas Hopmy-

5 n sz
a0l a, =~ -, ABAETCS Bo3pacTaiouei.
U
JlokaszatensbcTso./lokakeM, 4Toa,,, > a,, JUIS YEro OLECHHM 3HaK
n+l n _(n+l)2—n(n+2)_

pasHoctH q,.,—a,. Umeema, ,—a,= W2 Al Ga2)n+1)
1

— - locnennee Beipaxenue Gonbiie Hyas npu ao6om
(n+2)(n+1) A P ot P

nEN. CnenoBatenbto, @, > @, 3HAYMT, yKa3aHHAs MOCIEI0BATE/Ib-
HOCTB — BO3PACTAKONIAS.
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n-ro unena. Hanpumep, nocie0BaTenbHOCTh KBAJPATOB HEUCTHBIX Ha-
TypanbHbIX uncen 3anaercs popmyinoii @, = (2n — 1)%, rae n€N. Ilo sroit
(hopmyiie MOXKHO HaiiTh 11060ii ieH 3Toif MOCIe0BATEILHOCTH, HAMPH-
o =8y s

Mmep,a,=1,a,=

Mpumep 1.Yucnopas nociaenopareabHocTs (b,) 3an1ana Tabinueii.
IMoctpouts rpaduk 5Tol MOCIEI0BATENLHOCTH U 3anucath Gopmyiy ee
N-To uieHa.

n 1 2 3 4 5) 6
i 5 6 7 8 9 10
i 1 2 3 4 5 6
Pemwenne. JlanHas nocieaoBareib-
b HOCTb KOHeuHas, ee rpaduk (pucyHok 31)

COCTOHMT M3 MICCTH TOYCK C KOOpAHHATaMH
(n; b,). [TockoabKY 3HAMEHATENb KaXk/10if ApO-
6u, paBHOii 3HaueHNIO b , paBEH HOMEPY 71, a ee
1323456 m uyHCIuTeNb Ha 4 Gosbiue, ueM 71, TO popmyty

7-r0 4JIeHa HTOi M0CIEI0BATEILHOCTH MOKHO
Pucynox 31 n+d
3anucarth Tak: b, = S
HMHorza nocie10BaTebHOCTh MOKHO 3a1aTh (JOPMYIION, MO3BOIISIO-
el HaxoauTh ee (1 + 1)-if uieH yepes npeabiaymune (0OJHH HITH HECKOIb-
K0), KOTOpbIe yKa3biBatoTes. Takoii cr1oco6 3a1aHus Noce10BaTeIbHOCTH
Ha3bIBACTCS PEKYPPEHMHBIM.
MMpumep 2. HaiiTn 4eTBepThlii WieH MOCIEAOBATEILHOCTH, 3aaH-
HOIi peKyppeHTHOi popmynoii a, , = 3a,
Pemenne. YroGsl HaiiTH YCTBEPTHI WiICH 3TOH MOCIEIOBATEINb-
HOCTH, HaiileM NpejbLLyIHe wWieHsl: @, = 3a, = 6, a, = 3a, = 18. Torxa
a,=3a,=3-18=54.
OtrBerT. 54.
Ipumep 3./lana nocnenosarenbHocts (a,): —5: 5;-5;5; ..., B KO-
TOpoii uncna —5 u 5 uepenylores. 3anucarh GOPMyITy €€ 7-TO UiIeHa.

ecmna, =2.

et '






main-97.jpg
318.

319.

320.

321.

322.

Pucynok 34 Pucynok 35

Hccnenyiite, kakas u3 nocienoatenbrocteii (a,), (b)), (c,). (d). (e,),
(/) aBaserca: a) BospacTaiomeii; 6) yobiBaromeii:

1.2.3.4.5 3.9 27 . 8

@: 3333556 @63 700° 1000° 10000
(b): —4;-16;-64; -256. (e):5;2;5;5;2;5;5;5;2.
(c,): -5; 25; -125; 625. (£):0,1;0,11;0,111; 0,1111.

Jlas nocnenopatenshocteii (a,), (b)), (¢,), (d), ykazaHHbIX B 3aj1aue
318, sannmute Gopmyy 7-T0 UieHa.

3anuuinTe: a) BO3PACTAIONLYI0 MOCIEN0BATENBHOCTh JIBY3HAUHBIX
4HCel, B 3alMHCH KOTOPBIX HCMOIB3YIOTCS TONBKO Uudpsl 2, 3, 5 Ge3
NOBTOpeHHi; §) yObIBAIOILYIO MOCIEA0BATCILHOCTh TPEX3HAUHBIX
4HCel, B 3aMHCH KOTOPBIX Hcmoib3ytores undpsr 0, 1, 4, 7 6e3 mo-
BTOpeHnii. CKONBLKO 4ICHOB COMEPKHT KAk /as 3 ITHX MOC/Ie10Ba-
TeabHOCTEH?

3anuunTe NATH NEPBBIX WICHOB I0C/IEA0BATEALHOCTH, 3aJaHHOI
hopmyoit:
a)a,=|2-5n|; B)C,

_ 30 .
Ob=20n Dd=3)

VKakuTe, KAKHMH (KOHCYHBIMH HIIH GECKOHEUHBIMMU) ABISIOTCS ITH
T0C/IE/10BATEIBHOCTH.

HaiiauTe mects nepBbIX 4ICHOB MOCIIE10BATENLHOCTH (a,), €CIIn:
a)a,=-5,a,=1ua, =a, ta;

6)a,=2,a,=4wua,,,=

—@r
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715.

716.

i

718.

719.

720.

Beruncnute:

a) sin 2a, eciu cos a = ~% b % <a<m; T)cos2a,ecantga=3;

6) cos 2a, ecnu sin a = —0,8 u 377 < a<2m n)sin 4o, ecmm tg o = 2;

3x,

B)tg 2a, ecucos a=-0,6 ur<a < 5 e)cos4a,ecnusina=§

a) B paBHOGEIpEHHOM TPEyroJbHHKE CHHYC Yria MpH OCHOBAHHH

paBeH % HaiizuTe CHHYC H KOCHHYC yIJIa IPH €ro BEpLIHHE.

6) M3ssectHo, uto B pombe ABCD cos £ CAD = 0.2. Haiiaute ko-
cuHyc yria BAD u ycTaHOBHTE, TYNbIM HIIH OCTPbIM ABISAETCSA TOT
yroi.

JIOKaKHTE TOKAECTBO:

2 8) sin 2a

a =sin 2a; =tga;

)tga+ctga 1+ cos 2a &

)cosla—l oty 0 sin 2@ +sin & —
sin 2a 8% 1+cos2a+cosa 5%

YpocTuTe BhIpaKeHHE:

a) 2sin @ —sin 2 | 5) tgla—1
cosa—1 cos2a
cos2a —cos’a . atga-(1-tg’a)
6) T ) :
cos’a —1 (1+tga)
a) Jlokaxure, 4To sin 2a < 2sin a, ecnn 0 < a < %

T

6) Nokaxure, uto tg 2a > 2tg a, ecmun 0 < a < .

Haiinure 3HaueHHE BHIPAKCHHS:

a) sin 4a, ecin sin 2a + cos 2a = ;~;

L Loa a
6) sin‘y-, ecam sin - + cosy- =

L
4 2°
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BOIIPOCHI.

1. Jlaiite onpeienienye YHCAOBOIH MOCIE0BATENBLHOCTH.

2. Kakas uHC/I0Basi NOCNE0BATENLHOCTh HA3BIBACTCA KOHEUHOI, a KaKas —
GeckoneuHoii?

3. Kakue cnocobbl 3a1anHns YHCIOBOH M0CIEN0BATENLHOCTH BBl 3HaeTe?
Tlpuseaute npumeps!.

YHOPAKHEHMUSI.

Yposens A
313. Ha3zoBuTe nepBblii H MECTOH 4ICHbI MOCICA0BATECIBHOCTH:
a) (a): 2;-1;5;-2;9;-3; 15; -4;
6) (b,): 3; 0; -3; —6; —9; —12; —15.
314. TlocneaoBarenbHOCTh 3anaHa (GopMynoi n-ro uneHa a, = 3n — 1.
Haiinute a,. a,, a

100 o
315. Hanmumure 1sTh NEPBLIX WICHOB ITOCICA0BATEIBHOCTH:
1

n+l1

6)a,=50—"7n; r)b,=n’

a)a,=2-3n; B)b,=

316. Haiinute 061acTh OnpeaeaeHus H MHOXKECTBO 3HAYCHHIT DYHKLMH,
SABISOIICHCH KOHEUHOH T10CIe0BATENLHOCTBIO YHCE:
a) 3;9;27; 81; B)2:4:8:2;4;8;2;4; 8.

O N O PR 8

2o A ) A T

317. YcraHoBUTe, HAa KakOM M3 PHCYHKOB 32-35 m3obpaxkeHn rpaduk:
a) Bo3pacTaiouieii mocneoBatenbHOCTH; 6) ybbiBalomeii nocuen0-
BATEJILHOCTH.

1
6) 53—

Pucynok 32 Pucynok 33
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—cosa@ 2mn__ _ (m-n)z' l—cosa

Tornatgl= s 31—~cosa=1~ e s r =
2 sina m*+n’ m'+n’’ sina
=(m—n)“'mZ P _m—n
m+nt S mtAnt mta’
Otser. 21,
m+n
BOITPOCHI.

Sanuunre GopMyIbl TPUTOHOMETPHYECKHX (DYHKLMIi: a) ABOIHOro yria;
6) MOTOBHHHOTO yTia.

YIPAKKHEHHSI.

Yposenn A

711. Ipeobpa3syiite Kak10e U3 BRIPAKEHHIT, HCNIONB3Ys HOPMYITY ABOH-
HOTO yria:

a) sin 8a, cos 6a, tg 4a;  B) sin ; , CoS g A tgg 3

6) sin 5a, cos 3a, ctga; 1) sin%, coszTa, cngTa.
712. HaiifuTe 3HaUCHHE BHIPAKCHHS:
a) 8sin 15° - cos 15%; r) sin’15° — cos?15°;
©6) 4sin 22°30' - cos 22°30'; 1) V2 (cos? 22,5° — sin® 22,5°);
B) sin 15° - cos 15°; e) 2tg 15°: (1 —tg?15°).
713. Cokpature apobb:
a) sin 100° ) cos 80° )
sin 50° * cos 40° — sin 40°”
sin150° | cos 36° + sin’ 18°
6 cos 75° * L) cos 18° °
714. YnpocTute BhIpaKeHHE:
a) cos2a — sin*2a; r) 2sin 3a - cos 3a - cos 6a;

6) (sin @ + cos a)z_
l+sin2a °’

B) | —2sin®2a; e) 2cos’3a — 1.

cos 8a

- —cos 4a;
cos 4a — sin 4a A
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Ypogenv B

332. BoimuimmuTe IMECTh MEPBBIX WICHOB MOCHeA0BaTenbHOCTH (¢,) H
3ajaiiTe ee GopMynoii n-ro uiena, ecan: a) ¢, = 15, ¢, , = ¢, + 2;
6)ec,=1,¢,.,=¢c, 2.

333. IMocnea0BaTEeNbHOCTD YHCEN, 3aJaHHAas PCKYPPEHTHOH (opmynoi
a, ,=a,+ a, v yCIOBHAMH @, = @, = |, Ha3BIBACTCA NOCICA06A-
menvrnocmoio Dubonawyu (MTanbAHcKoro Marematuka Jleonapao
IMuzanckoro (1180-1250), Gomee wusBecTHoro mnoa (ammnneit
Dubonauun).

a) 3anuiKuTe CeMb IEPBLIX WICHOB Mocae10BaTeNbHOCTH Pubonauun.
6) Jlokaxkure, 4TO NS 4ICHOB mocienoBatenbHocTH PubOHauUM
BEPHO PABEHCTBO rv2 — Ayt = d, " d, .,

334. Cocrasbre (pOpMyITy n-ro 4CHA M HAMHIIKTE MSTh HEPBBIX YICHOB
MOCIIe10BaTeNLHOCTH: a) (a,) uncen, KpaTHbixX 3; 0) (b,) 4CTHBIX uH-
cel, KpaTHbIX 3; B) (¢,) HEUCTHBIX YHCENl, KPATHBIX 3.

335. YjenaMmu 10C/1€10BaTEAbHOCTH (b,) ABIAIOTCS YHCIA, BHIPAKAIOLIHE
[0C/IE/I0BATE BHBIC ICCATHYHBIC 3HAKH NPEICTABICHHS 00bIKHOBEH-

HO#t 1poGH B BHJIC JlecATHUHOI. a) Mcenenyiite, ecTh 1 cpenu

il

13
YJICHOB TOIl MMOCIIE/I0BATEIBHOCTH OAHHAKOBBIC yKcaa. 0) Haiiaure
b, b, b, b,,. B) SIBnseTcs AU Ta NOCIEAOBATEALHOCTh BO3PACTAIO-
et nin yosiBaoweii?

336. Jloxkakute, 4TO NOCIEOBATCABHOCTD, /1-i YICH KOTOPOH paBeH:

a) a,= —''— apnsercs Bo3pacTaioueii;

nt+2
n+1 -
6) b, = P sBIIsieTCS yOBIBAIOLICH.
Yposens C
337. MocnenosatenbHOCTh (@,) 3a1aHa HaYaNbHBIM YCI0BHEM @, = 1 1 pe-

KYpPpeHTHOIt opMynoii a, ., = a, - n. HaiiauTte: a) narth neppbIx uie-
HOB 3T0if mocneoBaTenbHOCTH; 6) GopMmyy 7-ro ulieHa HTol nocie-
JIOBATEILHOCTH, HCTIONIB3Ys MOHATHE (haKTOpHAA uHCIa.

338. 3anuunTe cemb MEPBLIX YWICHOB BO3pacTalouleif MOCIeI0BATENbHO-
CTH TPEX3HAUHBIX YHUCEN, cymMmma HUDp KoTophIX paBHa 9. CkoabKO
4JICHOB COJCPIKUT 9Ta MOC/IEI0BATEILHOCTS?
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Yposenv B

727.

728.

729.

730.

731.

732.

733.

Boiuncnnte 3HaueHne GyHKIHN:

1
2’8
a

6) f(x) = a sin 2x + b cos 2x, ecnu tg x = b

a) f(x) = sin 4x + cos 4x, ecn ctg 2x = <x< %;

JloKakuTe TOKIACCTBO:

a) % =cos 2a; B) cOS & cos 2a cos 4a = %;

+
plimessme_oog; o /looe. /T e
ecmu < o < 2.
VrpocTuTe BbipakeHne:
a) 16cos 4a cos 2a cos a sin a; B) sin‘a + cos'a — «117 cos 4a;
6) (cos’a + sin*a)(cos & — sin a); r) cos'a — 6cos’a sin’a + sin‘a.

I:[OKZ)I(HTC Hepaaenc’mo:

. e
a)sin a cos a < 7, eciau ae( —2—)

6) sin 4a < 2cos 2a, ecan 2116(—%: %).

B) sin 3a < 2sin 1,5a, ecian ae(O; %)

JlokakuTe, 4TO B NPSAMOYTOJILHOM TPEYrOJbHHKE C KaTeTaMu @, b i
THIIOTEHY30i ¢, IPHYEM KaTeT @ JICKHT IPOTHB YIJIA ¢, BBITOIHACTCS
pasencTso ctg L = bire,

2 a
Haiinre HauGosibliee H HAUMEHbIIIEE 3HAYCHHS BHIPAKCHHS:
a) 5 — 4sin x cos x; 6) 3(sin 2x + cos 2x)%

+2a)=mu£<u<n4

Haiiaure tg a + ctg a, ecnn sin(Z— 7

2
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323. HaiiauTe 4leH NOCIEI0BATEILHOCTH @, = 211 — 5 C HOMEPOM:

a) 8; B) k;
6)12; ¥) k42,
324. Haiianre HOMEp uiieHa NOCIE/10BaTeNbHOCTH d, = 42 — 5n, paBHOTO:
a)l7; B)-8;
6) 2; r)-53.

325. IMocnenosarenbHocTh (y,) 3aaana GpopMyloii n-ro uiena y, = 4n —
— n*. Haiiaute n, eciu:
a)y,=-96; B)y,=0;
6)y, =4 ny=3
326. YcTaHOBHTE, ABIACTCS U WICHOM MOCIEA0BATEILHOCTH, 3aJaHHOM
bopmynoii b, = n* — 6n + 9, uncino:
a)24; B)-100;
6)49; 1) 625.
Ectu SBISETCA, TO YKaKUTE €ro HOMEp.

327. BhiNHIIKTE LICCTh MEPBBIX YICHOB MOCIEI0BATEIBHOCTH, ECITH:

a)a,=17,4,,,=a,+8; B)c,=-2,¢,=luc,,=c,  +c;

)b =3.b.=3b; Dd=1,d=2ud,,~d d,.,

w1

328. Cocrasbre hopMyTy 7-r0 WieHA NOCIEAOBATEALHOCTH: a) (X,), mep-
BBl 4IeH KOTOPOil paBeH 3, a Kak/blii cieaylomuii Ha 5 Gosbiie
npeasiayuero; 6) (v,), neppeiii uneH KotTopoit paBen 50, a kaxabii
creyIoNHii Ha 9 MEHBIIE NPebLLYILIEro.

329. Haiiqute, npH KakuxX 3HAYEHHSX 71 WICHBI MOCIEI0BATEILHOCTH,
JauHoil B 3aaue 328: a) x, > 100; 6) y, < 0.

330. Mccneayiite, HaUHHas ¢ KAKOr0 HOMEPA, YWICHBI MOC/IEA0BATEIbHO-
ctH (a,), 3a1aHHOi GOpMYI0i n-ro useHa:

a) a, = n* — 7n, NOJIOKHTEIbHBIC;
6) a,=-n>+4n + 5, oTpHLIATENbHBIC.

331. [loxakute, 4TO NOCIAEA0BATENALHOCTD, /1-i YIEH KOTOPOi paBeH:
a)a,=2 ~L amnserca BO3PACTAIOLICH;

" n

i
6)b, =" M L ssasercs yObIBatomeii.
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721.

722.

723.

724.

725.

726.

IpeoGpasyiite BbIpakeHHe, HCHOIb3Ys (OPMYIbI MOIOBHHHOTO
yria:

a) sin%6a; B) sin3(4a + %), n)tg 3a;
6) cos4a; r) cosz(éa — %), e) ctg 8a.

JIOKa)kHTE TOXKICCTBO:
l—cosa a l—cosa
a)tgrd =S, gl _y :
) tg*; I+cosa’ )te; 1+cosa
Itcosa
6) ct, J1=7;
) otg 2 l-cosa

Beiuncnnte, npuMenss (popMyIibl OJOBHHHOTO yria:

a)smlz, a)tglz,
I 2
6)cos’2, r)tgsA

Haiinte sin%, cos & tgﬁ " t:lgg ecau:
272 232 2%

3,3 : gy B
a)cosa—4u B <a<2m B)tga 24u2<a<7!.
6)sina=—%u7r<a<37z;

Beiunciure: a) tg a, ecanm tg 2a = —TSZ; 6) tg(n+%), ecau
sin 2a = 0,96.

Vyaummes: ObUT0 JaHO 3azaHue: HaTH npu o = 120° 3HaucHue
BEIPOKCHIA J(l—-cos @) +sin’ @. Hukonmaii BeImOAHMN 3aja-

mue tak: /(1—cosa) +sinfa = (1—cos60°) +sin’60° =

™ 1. Bacummii pewan rak: y/(1—cosa) +sin’ @

= /1-2cosa+cos'a+sin’ e = y2(1—cosa) = \/4sinzg'

(]

[}

= Z\Sin%\ = 2sin 60° = ﬁ Ube perienue GbUI0 NPaBHIBHBIM?
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707. dauo tg a = %, tgf= %. tgy= %, rae a, ff, y — NoIOKHTEIbHbIC

ocrpselie yrisl. JlokaxkuTe, 4T0 ¢ + ff + y = 45°,

708. Haiinute a + f, ecnun (1 + tg a)(1 + tg f) = 2, npuuem % <a<m,
s
2

709. JlokaxnTe TOKAECTBO:
a)tglatp)-tga—tgf=tgla+p) tga-tgp;
6)tg3a—tg2a—tga=tga-tg2a-tg3a;

ctela+ B)—ctg B - sin(f —a)

<p<nm.

B -~ .
) ctegle—B)+ctg f sin(f+a)
- etg’15°—1
710. Haiizgnrte 3Ha4CHHE BBIPAKCHHS 3—cte’ 15 -

3AHUMATEJIbHBIE 3AJJAYA
1) Hokaxute, uto ecan a1 A4ABC BepHO PaBEHCTBO
sin 4 —cos A = cos B—sin B, 10 2 C =90°.
2) CymiecTByeT jii 3HAUCHHE X, IPH KOTOPOM BEPHO PABEHCTBO

(I+tgx)'=/2"+2"+2°+2 " +2°?
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Ypogenv B

3z 3m
2 Y
a) sin(a + f) ; 6) cos(a — f). Kakum ueTBepTSM NPHHALIEKAT yIilbl
atfuo—p?

699. Bripasure uepe3 Qyukuun yria a: a) sin 3a; 6) cos 3a; B) tg 3a.

698. Jlauo: cosa—~ﬁ,cosﬂ— 5,7t< a< == < f < 2x. Haitaute:

700. JlokaxuTe TOKAECCTBO:
a)(tga—tgf) ctgla—p)-tga-tgf=1;
sin90° — tg(45° + @) - 12(45° + 32)
te(45°+ @) + ctg(45° — 3a)

cos(a— ) .
cosa@-cos f3°
teat+tg B - sin(a + 8)
tga—tgp sinla—p)"

6) =—tg da;

B)lttga-tgf=

701. CyuiectByeT JM 3HAUYCHHE ¢, NPH KOTOPOM BEPHO PABECHCTBO
sin a + cos & = 2?
702. HaiizuTe Bce 3HAYCHHUS X, YIOBICTBOPAIONINE COOTHOMICHHIO:
a) sin 3x - cos x + cos 3x - sinx = 0;
6) cos 5x - cos 3x + sin S5x - sin 3x =

703. Jlokaxute, 4TO €CIHM @, ff, y — Yribl TPeyrojbHuKa, T0 ctg f +
cos 7

sin - cos @ =ikga

Vposens C

704. Jlokaxure, 4TO eCln aE( ) ﬂe( ) TO BEPHO COOTHOLICHHUE:
a) sin(a + ) < sin a + sin #; 6) cos(a — f) < cos a + sin .

705. Jlokaxute, 4TO €CIH Ul YIJIOB &, ff, 7 TPEYTOJIbHUKA BBINOJIHACTCS

COOTHOMLICHHE COS % = Zsinf cosg‘, TO OH PaBHOOCAPCHHBIH.

706. Beipasute sin(a + 8+ y) i cos(a + f + ) uepes TPHrOHOMETPHYECKHE
dyHKLMH YIIIOB @, f3, 7.
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Pemenue. Umeem: sin a - cos’a — sin*a - cos a = sin a - cos a x

* (cos’a — sin*a) = %sin 20 cos2a= i*sin 4a.

OTBeT. sina- cos’a —sin‘a - cos a = %sin 4a.
Mpumep 2. Haiitn 3HaueHue BoipaxkeHus sin 4a, ecnu tg o = 3,
T
Tae ae (0, 5 ) :
g 1-tg'a _

Pemenmue. sin 4a = 2sin 2a - cos 20 = 2 - 7 i
1+tg° 1+tg°a

P e T
10 10 25°
2
OTBET‘—ZSA

Jlns TpUrOHOMETPHUYECKHX (DYHKLMIT MOJOBHHHOIO YIia BEpHbI Clic-
ayiomue (hopmybi:

L@ 1—cosa . a _ _sina
@) siny =2/ "1 e ™~ cosm 00

a_, [ltcosa a _l-cose
(lO)cosz—:& 5 i tg2 prpa 12)

JlokaxeM 3T GOPMYJIbL.
@opmynst 9 u 10 caenyor u3 dopmyn 4 u 3, caenaiite 5T0 camo-
CTOATENBHO.

a _ 2 - 2 __sina )
11) tg z = & 7 ) cos [Mocneanioo Gpopmy:
cos 5 2cos o3

J1y NOKA)KHUTE CaMOCTOATEIbHO, YMHOXKHB YHCJIUTEC/Ib H 3HAMCHATEIb JIpO-

<o . a
sin - Zsm% =008 7~

sind
ou Ha Zsin%4
COSE‘
Mpumep 3. Haiitn tgg ecmn sin a = 2% e aE(O' *) "
: 2° m'+n’ *2
m>n>0.

Pemenwue. HCITO}leyR OCHOBHOC TPHIOHOMETPHUYECKOE TOK/ACCTBO,

T ‘/l_(m:—n: )Z = (m* +n’) = (m* —n?) _ _2mn
2 m+n’ (m*+n?) m+n
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27. ®opMyJibl TPHIOHOMETPHYECKHX (yHKIMiIT
JBOI{HOT'0 U MOJIOBHHHOIO YIJIOB

Vuebublie 10CTHREHHS 10 H3YUEHHIO TEMbI:

* 3HATh H YMETh BBIBOANTE (DOPMYJIbI TPHTOHOMETPHUCCKUX (yHKILHIT ABOII-
HOrO H NNOJOBHHHOIO yIJIOB]

* YMETh IPAMEHATE 3TH GOPMYIIBI B TOKICCTBEHHBIX MIPEOOPA3OBAHMAX BBI-
PaKeHHUH U peleHnH 3a1au.

Jlnst TPUrOHOMETPUYECKHX (DYHKIMI IBOHHOTO YIy1a BEPHBI CICAYIO-
e GopMynb:

(1) sin 2a=2sin a - cos a; sin 2a=l—i‘%£—”‘ (5)
(2) cos 2a = cos’a — sina; cos 2a = % (6)
1+tga
(3) cos2a=2cos’a—1; tg2a= I—E‘%g% (7
(4) cos2a=1-2sin’a; ctg 2a = I;ila (8)
tga

JlokaxeM HX.

1) sin 2a = sin(a + @) = sin a * cos & + cos @ * sin & = 2sin & - cos a.
2) cos 2a = cos(a + a) = cos @ - cos & — sin a - sin & = cos’a — sin‘a;
Dopmynbl 3 1 4 J0KaKHTE CAMOCTOATENIBHO, HCTONb3Ys (hopmyiy 2

H OCHOBHOE TPHTOHOMETPHUECKOE TOK/CCTBO.
2sin @ -cos @

5) sin 2a = 5 = 1 pasjieIuB YUCIINTE/b U 3HAMCHATEb JAPO-
cos” @ +sin” @
5 . 2tg @
61 Ha cos’a, noayunM sin 20 = E S—
1+tg°

Dopmyny 6 J0KaKHTE CaMOCTOATENbHO, HCMONb3ys (Gopmyny 2, no
aHAJIOTHHU C BBIBOJIOM (hOPMYJIbI 5.
tgatiga _ 2ga

7)tg2a=tg(a+a)=l_lga_lga e

Bocbmyio hopmyity I0KakHTE CaMOCTOATENILHO.
Mpumep 1. VOpoctuts BeIpakeHne sin a - cos’a — sin*a - cos a.
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Pemenune OGosnaunm umcno komaua n. ITo ycmoBmio 3ajaum
2+ C; = 306. Toraa nonxyunwm ypasuenue n - (n — 1) = 306. Pewus ero,
Haiigem n = 18. (Czuenaiite 370 CaMOCTOATENBHO. )

Otser. 18.

BOITPOCHI

1. Jlaiite onpenenenue MOHATHA coueTanuii 6e3 MOBTOPeHHii U3 n HeMeH-

TOB 110 k 271EMEHTOB.

2. Io kaxoii GpopmyIie MOKHO HAiiTH YHCITIO COYETAHHIT U3 11 DIEMEHTOB 110 k?
n - n-k+1 =

3. Jlokaxure, uto: a) Ch = rCf,,}; 6) Ct= fo, 1

YIPAXKHEHMUSI.

Yposenn A

251. Ha 5 cOTpyAHHKOB BBIACICHBI TPH OJHHAKOBbIC mpeMuH. CKOIbKO
CYILIECTBYET BAPHAHTOB HATPAXKIACHNS HMH YTHX COTPYIHHKOB?

252. CKOJIBKHMH CIOCOOAMH MOJKHO COCTABHTH KOMaHIy Ulsi cTader-
Horo 6era 4 x 100 M u3 7 CIOPTCMEHOB, HE YUHTbIBask MOPAIOK pac-
npejeneHus ux no sranam?

253. B knacce 20 yuamuxcst. CKOJIBKHMH C0CO6aMH MOXHO BbIOpaTh 3

HUX JIBYX JUIsi 1eKypcTBa?

254. U3 BepiiuHb Pa3BepHYTOrO yriia nposens 8 mydeii, cogepiKaumuxcs
B HeM. CKOJIBKO YIJI0B, He GONBLIHX PAa3BEPHYTOTO, MOIYYHIIOCH IPH
ToM?

255. BepHo 1 paBencTso: a) Cs = %C;; 6) %C? =Ci+C3?
256. Jlokaxute, 4TO BEPHO PABEHCTBO:
1=l B)CI+CI+CI=Cl+ CI+CS:
6)CI=Ch; 1)Cl=C5+Ci.
257. Boiuncaute:
a) Cls—5Ch; B)Ci+Ci+Ci+Ci+Ci;
6) Ci —3C3i; 1) CI+Ci+Ci+C3+Ci+Ca.
258. Pemnte ypasnenne: C, +n = 6.

259. Ilpu KakuxX 3Ha4YCHUsX n BepHO paBencTBo Ci + 3n = 9?
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124. Beruncnure:

a) sin 135°, cos 135°, tg 135°, ctg 135°%;

6) sin(—120°), cos(—120°), tg(—120°), ctg(-120°);
B) sin(—150°), cos(~150°), tg(~150°), ctg(-150°).

Tpuronomerpudeckue QyHKUHH U HX CBOiiCcTBA

125. 3anonuuTe Tabmumny:

Dynkuus O6macts onpesenenus | MuokecTso snauenuii
y=sinx
y=tgx
126. Yxaxute Haubonbliee H HaMMEHbLIEE 3HAUCHHE (YHKLMH, €CITH OHH
CYUIECTBYIOT:
a)y=cosx; 6)y=ctgx.

127. CyuiecTByeT 1 yroJi, CHHYC KOTOPOTO paBen:

a)-08 )5

6)4: ry/3?

128. VkaxknTe, MOKHO JIH [IOCTPOMTH Yrojl, KOCHHYC KOTOPOTO paBeH cie-
AYIOUHM 3HaueHHsM. ECH MOXKHO, TO MOCTPOiiTe ero, HCMOMb3Ys SAHHHYHYIO
OKPYKHOCT.

a) ~l§; B) 43

a) =4 B) 0;

L.
2t
130. YkaknTe TOUKH Ha eAMHHYHOI OKPYKHOCTH, HMelolLHe abeLHcey, paB-

HYI0: 1
a) 0; B) X

6) r) -1

o=

6)-1; r)-
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11. Bunom HeloTOHA M ero cBoiicTBa

Yuebubie 10CTHREHHSI 10 H3YHEHHIO TEMbI:

* 3uath popmysny 6unoma HeloTona u ero csoiicTsa;

* ymeTh npuMenaTh popmyny ounoma Hpiotona st BO3BEACHHS ABYUJIeHA
B CTEMEHb C HATYPAIbHBIM OKA3aTENEM, JUIS MPUGIHKCHHBIX BEIYHCICHUI
M CPABHEHMUS 3HAYCHMIT BRIPAKCHHMIA.

Bam Xopouo u3BecTHbl HOpMYIIbI
(a+b)y=da*+2ab+ b,
(a+ by =a*+3a’b + 3ab* + b’

Herpyano nonyunts popmyist (a + b)* = a* + 4a’b + 6a*b* + dab’ +
+btu (a+ by =d* + 5a‘b + 10a°h* +10a*b* + Sab* + b°. (BeiBeaute ux
camocTosTenbHo.) Menonb3ys uuciaa Ci, 9T GOPMYIIBI MOKHO 3aIHCATH
TaK:

(a+b)*=C3a*+ Chab + C3b?

(a+ by =Ca* + Cia*b + Ciab* + Cib’,

(a+b)*=Cla*+ Cia*h + Cia?b* + Ciab® + Cib*,

(a+b)* = Cla® + Cha'b + C3a’h* + Cia*h® + Clab* + C3b°.

OGpatum Teneph BHUMaHHE HA TO, KAK MOXHO TMOJYYHTh HHMCIa
C} B pasnoxkenun (a + b)*, ucnonssys Gopmyny ans (a + b)>.

(a + b)* = (a + b)¥a + b) = (Cia® + Cia*b + Ciab® + Cib*)(a + b) =
= Cla* + Cid’b + Cia®h* + Clab*+ C3a’b + Cia®h* + Ciab® + Cib'=
=C3a* + (C3 + C)a*b + (C3 + CH)ab? + (C3 + C)ab* + Cib*.

VunreiBas, uro C3 =C3, Cy+C3=C}, C3+Cy=C3,C3 +C3=C3,
C3 = C4, umeem (a + b)* = Cla* + Cia’b + Cia®h? + Ciab* + Cib*.

Boobuie 15 1106010 HaTYpanbHOro 71 BepHa hopmysia

(@a+b)"=Cha"+CLa" 'b+ ..+ Cia"*b* + ...+ Cib".

Dra dopmysa Ha3pIBaeTCSA KPATKO Gunomom Heiomona B uecTh 3Ha-
MEHHUTOrO aHrHiickoro ¢pusmka n matematnka M. Heiotona (1643-1727),
HCCIIE0BABIIETO H PACTIPOCTPAHHBIIETO e s Aoboro nER. Uncna C),
Ch, ..., C) Ha3bIBAIOTCS OHHOMHAILHBIMH rodypPpunnenTamn.
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260. Ha okpyKHOCTH MOCIEA0BaTeNbHO oTMedeHbl 12 Touek. Haiimure
YHCJIO: a) XOP/I OKPY/KHOCTH C KOHIIAMH B 9THX TOUKax; 6) Tpeyromb-
HHKOB C BEPUIHHAMH B 9THX TOUKaX.

261. Ha otpeske AB ormersTe ero BHyrpennue toukn C, D, E, F, K.
CKOJILKO BCEr0 OTPE3KOB MOIYUHIOCH HA PHCYHKE?

262. B urpe «Crioptioto» BeIGHpaioTcs 6 HoMepoB 13 45. CKOIbKO HMe-
eTCs BAPHAHTOB BLIOOPA HTHX HOMEPOB?

263. M3 01HOIi BepLIMHbI TPEYTOIbHIKA IPOBE/CHBI 4 yua, NepeceKaio-
e ero cTopory. CKOILKO NPy 3TOM MOJIyHHIIOCh TPEYTOJIbHHKOB?

264. CKoJ1bKO Pa3HOCTOPOHHHX TPEYTOJILHHKOB MOKHO COCTABUTH H3 OT-
PE3KOB, JUTHHBI KOTOPBIX (CM) paBHsI: a) 4, 5, 6, 7: 6) 2, 3, 4, 57

265. CKOJIBKO Pa3IHYHBIX MPABIIBHBIX OOBIKHOBEHHBIX ApoOeii MOKHO
COCTaBHTh M3 MEPBBIX 8 MPOCTHIX uHCE, 4TOOB! B KAKAYIO M3 HUX
BXOJIHIIH TOJIBKO JIBa MPOCTHIX uncia?

Yposenv B

266. Pemnte ypaBHeHHE:

2)3Ch., = (n+1)C3; 8) 3C =2Ci;
3 2 i 1 1 _1

6) Ca + Ch=15(n-1); F)CT_CT"CT‘

267. Haiiaute 061acTh onpeieieHns u MHOXKECTBO 3HAUCHHIT (yHKIH:
a)flx)=Ciil;  6)flx) = Ciss.

268. HaiiauTte Bce 3HaUCHHS /1, IPH KOTOPBIX BEPHO HEPABEHCTBO:
DCE <€ 6) Ci™' >2Ci.

Yposens C

269. Wccnenyiite, CKOJILKHMH CNOCOOAMH HATYpaAbHOE YHCIO /1 MOXKHO
NpEJICTABHTh B BHJIC CYMMbI TPEX HATYPAlbHBIX UHCEIN, NEPBOC U3
KOTOPBIX paBHO 1. PaccMOTpHTE Cilydan YeTHOrO H HEYETHOTO /1.

270. ITokynatesb PeLnI PACCMOTPETh BCE BO3MOKHBIC BADUAHTBI MOKYII-
ki 4 Bemieil W3 HECKOJILKHX MMelommxcs. [Ipoaasen ckasana, 4To
emy juist 9Toro Hajo 6yaer pacemoTpets He Gonbuie 105 BapuanTos.
Kakoe Haubosnbliiee KOIMUeCTBO Beteii MOrio 6biTh?

citl=Cin,

271. Pemnte cucTeMy ypaBHCHHMI {
3Che1=5Ch31.
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n BuHoMuanbHbIC KO GULEHTBI pasnokenus (a + b)"

0

1 1 1

2 1 2 1

3 1 3 3 1

4 i 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

{6 HUCMOJB30BAaHUEM TPEYTOJIbHUKA Tlackansi MOXKHO BBIUHCIATH 6uHO-
MHaIbHbIe KO (PHLUHEHTb! H pelaTh Pa3HOOOPa3HbIe 3a1a4i Ha HCTIOIb-
3oBanne 6uHoma Heiotona. Hanpumep,

(a+b)=a®+ 6a°b + 15a*h* + 20a°h* + 15a*h* + 6ab® + b°.

TIpu b = 1 hopmyma GuHoma HeroTOHA MpHMET BHA

(1+ay=1+Cha+ Cia*+...+ Cha".

Eciu 3Ha4eHHE @ 0YEHb MAJIOe, TO BCE ClIaracMble, HAUHHAS C TPEThe-
TO, TakXKe odeHb Maubl. OTOpocHB HX, moaydaem Gopmyny aus npudin-
JKeHHBIX Bruucienuii: (1 + a)" = 1 + na. ITo sroii hopmyite, Hanpumep,

1,04*=(1+0,04)'=~1+4-0,04=1,16;
0,98°=(1-0,02)~1-5-0,02=0,9.

Tpumep 1. TIpu kakoM 3HauCHUH 1 B pasnoxkenuu Gunoma (1 + x)”
ero nAThii KOG GULUHEHT paBeH AeBATOMY KO uitnenty?

Peuenue. ITo yeroBHIO I0MKHO BEINONHATECS paBencTso Cy = Ch.
Tlo csoiicTy couerannii Cy = C}~*, cnenosarensuo, Ci = Cp ", n—8 =
=4,n=12.

OtBet. Ipun=12.

Mpumep 2. Haiitn HauMeHblIee 3HAYCHNHE 71, IPH KOTOPOM OTHO-
IICHHE JBYX COCEAHHX OMHOMMAIBHBIX KOI((QHIHEHTOB Pa3IOKCHUS

L
(a + b)" paBHO 15°
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B npaBoii wacTu 3TOro TOkKAECTBA 71 + | ClaraeMbIX, KaX10€ H3 KOTO-
PbIX HA3BIBACTCA YICHOM PA310JceHus GHHOMA H MOKET ObITh MpecTaB-
neno B Buxe Chra”~*b*. Tlokasatenn ctenencii @ u b U3MEHAIOTCA OT 7
210 0 1 ot 0 10 7 cooTBercTBeHHO. [TpH 9TOM CymMMa mokasatesneii crene-
uHeiil @"* u b* paBHa n B KaXK0M WICHE Pa3IoKeHUs OHHOMA.

OTtMeTuM, 9TO eci B popmyae Guroma Hetotona nonoxkum a = 1, b=
=—1, 1o nonyuum 0 = Cy — C}, + Ci — Ci + (-1)"C4, orkyna Ch + C2 +
+C5 +..=C0+ C2+ Ch + ... To ecth cymMa GHHOMHATBHEIX K0 PH-
LHEHTOB Pa3nokeHus (¢ + b)", CTOAIMMX HA HEYCTHBIX MECTAX, PABHA CYM-
Me OHHOMHMANBLHBIX KOY()(QULUHEHTOB, CTOALIMX HA YETHBIX MECTAX.

Ecin B hopmyny 6unoma HeioTona nojcraBum a = b = 1, 10 nomayunm

Ch+Ch+iuu¥ Ch ¥ HCF=2"
M3 710if hopmMyBl CIEayeT, YTO YHCIO BCEX MOJAMHOKECTB MHOXKeE-

CTBA, COCTOSMICTO U3 /1 IEMEHTOB, paBHO 2". BuHOMHanbHbIC KO hHIIH-
CHTBI MOXKHO PACMOJIOKHTh B BHJE CIIC/LyIONICH TPEyroibHOi Tabiuiy
cl
G\ Gi
[o: X et ¥l
ccica

nCs .. 5 C

Ota Tabnuua HasbiBaeTcs mpeyeoabuukom Iackans no umenn Qpau-
Iy3CKOr0 MaTeMaThka, ceaBiiero 60IbIine OTKPBITHS B MaTEeMaTHKE.

YuaurbiBas CBOHCTBA COYCTAHHIT, OTMETHM, 4TO OHHOMHAIbHBIC KOI (-
(HUHCHTEI CBA3aHBI CIIEAYIOMMMH cooTHOWeHuamu: 1) Ch =" 2) Chil =
= (L' + Ch. U3 5THX COOTHOIICHHT creayer, uto:1) Gunomuansusie KoIh-
uyuenmsl, pasnoyoanennvle Om KOHYOB PA3NONCCHUA, PaGHbl; 2) B mpe-
veoavnuxe Ilackans Gunomuanbuolil Ko huyuenm 6 kakou-1ub6o cmpo-
Ke mabauybl pasen cymme 06yx GUHOMUANLHBIX KOIhPuyuenmos, pacno-
JOJICEHHBIX HAO HUM CHPABA U C1e6a 6 Npeobloywell cmpoke. ITH COO0T-
HOUICHHS M03BOJIAIOT JIEFKO COCTABHTH TPEyronbHuK ITackans juis 3a1aH-
HbIX 3HaueHuii n. Hanpumep, s Beex n < 9 tpeyronabuuk Ilackans Bbi-
TIISJIT TaK:
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YHOPAKHEHMUSI.

Yposens A

272.
273.

274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

Zanumnre pasnoxkenne Gunoma: a) (a + 1)% 6) (1 - b)".

Haiiznre HanGombumii GHHOMHATBHBIH KOYQQHIMEHT Pa3IOKEHH:
a) (m +n)*; 6) (x +y).

3anuunTe B BH/IE CTCNICHH MHOTOUIICH:

a) x® + 6x°2 + 15x*2% + 20x°2% + 15x%2% + 6x2° + 25;
6)3°-5-3%+10-3%1—10- 3% + 5 - 3y' — 5.

Yemy paBHO YHCIIO CIAraeMbIX B Pa3/IoKeHHH OHHOMA:

a) (a—b)" 6) (x + )7

KakoBa cymma mokasartesieil cTeneHeil MepeMeHHbIX 25-r0 wicHa
pasnoxkenns (a — b)*?

Yerpeprelii  OuHOMMAIBHBIH  KOYQQHUHECHT B Pa3TOKEHHH
(x + y)'? paBeH p. YKaxuTe HOMEp €lle 0JHOI0 4ICHA PAa3I0KCHHS
9TOro GHHOMA C TAKHUM K€ KO (HHLHCHTOM.

Haiiaute cymmy OMHOMMAIBHBIX KOI(P(DHLUHCHTOB Pa3jiOKCHHS:
a) (c+ 1)'% 6) (x+p)'.

VkaxuTe HOMEp uiIeHa pasnoxenus GuHoma (x + y)' ¢ HanbobmHM
OGuHOMHATBHBIM KO duLHeHTOM, ecu: a) n = 50; 6) n = 101.

VkaKkuTe HOMEP HieHa Pa3loKeH s GHHOMA, He CoAepKalluii nepe-

S\
MeHHoii: a) (x +x7)% 6) (\/% = \/%) .

YeraHoBHTE, BEPHO JIH PABEHCTBO:

a) (Y2 +1)'=17+12/2;  6) (/2 -1)'=17-12/2.
Haiigute ¢ Tounoctbio 10 0,01 npubnukeHHoe 3HaUCHHE BhIpaXKe-
aus: a) 1,015 6) 0,994 B) 1,03% 1) 0,957,

CKONIBKO MMeeTCs COcO6OB OCBEUICHHS MOMCIICHUS, CCH B HEM
ecth 6 namn?
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TeomeTpuueckas BepoOsSITHOCTE

173. Ha nepeknanune ¢ KoHuamu B Toukax A u B B Touke C CHAMT NTHUA.
KakoBa BepoATHOCTS TOTO, 4TO APYras NTHIA CANCT MEXKY CCPETHHAMH OTPE3-
xoB AC n BC?

174. B nepBom TpeyroibHHKE COACPIKHTCS BTOPOM, Moj0GHBI emy Tpe-
YTOIIBHHK, MEPUMETP KOTOPOTo BABOE Menbine. Kakosa BeposTHOCTE TOTO, 4TO
ClyqaifHO OTMEYEHHAsA TOUKA B MEPBOM TPEYTOJBHHKE OKAKETCH M BO BTOPOM
Tpeyroibunke?

175. Knym6a nmeer (opMmy mpaBHIBLHOTO TPEYTONBHHKA CO CTOPOHOI 3 M.
Ha knymGe Bbu1oken uBetounslii kpyr aumamerpom 1 M. Kakosa BeposTHOCTS TO-
TO, 4TO CIIy4aifHO OTMEUEHHAS TOUKA TPEYTONbHAKA OKaXKeTCA B Kpyre?

176. Jlanpl 1Be KOHUEHTPHYECKHME OKPYKHOCTH ¢ paauycamnm 1 M u
2 m. KakoBa BepoATHOCTH TOT0, 4TO HAYraj B3ATas TOUKA Kpyra Gosibuiero pagu-

yca OKaKeTCs B KOJIbLe, 00Pa30BAHHOM THMH OKPYKHOCTAMH?
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P e enue. U3 ycnosus sagaun cnenyer, uro Ch : Ch'' = 15> TOCCTh

al i nt - L OTCK)}la noaydaem m=
(n=k)tk! " (n=(k+1)-(k+1) 15 n—k
5 L. 75 _IEETSE b [ 22015 o 2N VR oy 0t
5 7 7

k+1
+ R+

e

HanmeHblee 3Ha4UCHHE 71 JOCTHTACTCS TIpH k = 6, OHO paBHO 21.
OTtBerT. 21.

Tpumep 3.Yro Gosubue: ll“' i 10"'?

1

Pewenue CpaBanm apobb 10.. cl.

ue _(10+1)° _ 1 c10+1ye_ 1 0 _ 1 1YV

10" 10-10" _10'( 10 ) Tl (+10) 10 (([+IO))_
=il L s LR PRV L
10 (HS HO( ) +10- (7) +5 (10) (10)) 10"

S 11 5 LM R, BN O
x(”m *T00 " 10000 * 100000) o( +10+10+10+

1\ P P PR TGP 1 e
+10)<1,Taxxax(1+m+lo+lo+lo+m)—1,9—3,6L

CaenosarensHo, 11'°< 10",

OTseT. 10" Gonbue, yem 11'°

3 a1 aua. CKoJbKO HMEETCs CIIOCOOOB OCBEIICHHS ITOMEIICHHS, eCiTH
B HEM eCTh 71 amn?

P e eHne. PaccMOTpHM BCe BO3MOXKHBIC BapHaHThl. MOKET He ro-
peTh HU O/HA M3 JaMM, Takux cnocoGos Cj = 1. MoXeT ropeth Tofb-
KO 0JIHa Jamna, Takux croco6os C;. M Tak nanee. Hakowew, MoryT ro-
peThb Bee JaMmIibl, Takux cnocobos €. MTak, Bcero cnoco6os o0cBeLICHHS
A+ O+ .+ Ch .+ CE=2"

Oz eT2%

BOITPOCHL

1. Yo nassiBaiot Gunomom Heiotona?
2. Kakue cBoiicTBa GHHOMHANBHBIX KOY()PHIHEHTOB BbI 3HaeTe?
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163. Buiuncnure:
a) sin 75° — sin 15° — sin 45°;
6) cos 15° — cos 75° — cos 45°;
B) tg 75° —tg 15° +tg 135°.
164. Haiisute 3nauenue BbIpaKeHus:
sin 37° — si‘n 53¢, 6) <28 SO"‘— cos 70°
1—2cos 4" 2sin"40°— 1

V. Di1eMeHThbI TeOPHH BePOSTHOCTeH

TepBonauajibHbie NOHSITHS TEOPHH BEPOATHOCTEIH.
Kaacenueckoe onpejieienne noHsTHsI BEPOSTHOCTH
165. B xuure 1000 crpanni. Kakosa BepoATHOCTB TOTO, 4TO HOMEp Hayraj
OTKPBITOIi €€ CTPaHHLIbI OKAHUMBACTCA ABYMS HYAAMH?
166. KakoBa BepOATHOCTD TOTO, 4TO HAYTal B3ATOE YHCIO U3 nepBbix 20 Ha-
TYPANBHBIX YHCENT ABIACTCA JCITUTEIEM:
a) uncna 10; 6) kaxa0ro u3 HTuxX uncen?
167. KakoBa BepOATHOCTb TOTO, 4TO HAyraj B3ATIH apH(MeTHUECKHIT KBaA-
JIpaTHBIi KOPEHb U3 ABY3HAYHOTO YHCIIA OKAKETCS HATYPANBHBIM YHCIOM?
168. M3 wudp 0, 1, 2 cocTaBuim Bce BO3MOXKHBIC IBY3HAUHBIC YHCIA BTOPO-
TO AecATKa. Kakosa BEPOATHOCTH TOr0, 4TO HAayraa B3ATOC U3 HHX YHCIO ACIHT-
csHa 5?

CTaTHCTHYECKAsS BEPOSATHOCTE

169. 2000 aeBATHKIACCHUKOB OHOTO M3 pernoHoB Kasaxcrana BINoiHAAN
TpoOBEPOUHYI0 paboTy, cocTosutyio u3 5 3ananuii. Okazanocs, uto 400 yuautux-
Cs IPaBHIILHO BHLITIONHUIH Bee 3aanns. KakoBa BepoATHOCTb TOTO, UTO Cilyuaii-
HBIM 06Pa30M yKasaHHbII ACBATHKIACCHUK BHLIMOTHHI BCE 3a1aHusA?

170. Ilpu npoBesieHnH KOHTPOIIS KauyecTsa npoaykiunn cpeau 500 cayyaiino
BBIOPAHHBIX JleTalieii okasanochk 5 GpakoBanubiX. CKOIbKO GPAKOBAHHBIX JeTa-
Jieii MorIio okasatbes B maptun 13 1500 aeraneii?

171. Ilpn npoBepke BhiOpaHHBIX ciydaiinbiM oGpasom 200 nammnouek jiBe
OKasanuch HeucnpasHbIMH. CKOIBKO MO0 OBITh HEHCTIPABHBIX JAMIIOUEK B
naprun 13 1000 namnouek?

172. B naptun u3 1000 tenesn3opos Gbitn nposepens 50, 13 KOTOPBIX OAHH
TeneBu3op okazajics ¢ aedektom. CKOIbKO TENeBH30POB C AedeKTaMi MOKHO
Gb1s10 0KHIATH BO Beeit mapTiu?
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12. Ynpa:kHeHnusi Ha NOBTOPeHHe pa3je/ia
«Di1eMeHTbl KOMOMHATOPHKH»

Yposens A

293.

294.

295.

296.

297.

298,

299.

300.

B maxmMaTHOM TypHHpE, B KOTOPOM Ka/blif yYaCTHHK CBHITPaeT ¢
KaXIbIM 110 OHOH mnaprtum, yuactByioT Bukrop, Tapac, Jleiina,
Japura u Cast. M3BectHo, uto BHKTOp yxke cbirpan 4 napTiu,
Tapac u Jleiina — no 2 napruu, a /lapura n Caat — no 0HO# napTuu.
C xeM ceirpana Jleiina? Pemnte 3a1auy ¢ HCNoJb30BaHHeM rpada.
CKOJIBKO HOJTYUHTCS YHCEI B Pe3y/IbTaTe NepecTaHoBOK Hudp uncia
2018?
BepHo 11 paBeHCTBO:
a)P,+P,=P; 5 AP = a0,
GBRP A R=Ra_g

P P Pi-z
HaiizuTe cymMmy BeeX TPeX3HauYHbBIX YHCEN, KOTOPBIC MOKHO COCTa-
BUTH 13 i (p 1, 2, 3, He MOBTOPSAS MX B YHCIIE.

B pemennn Kakoii W3 CleylOLMX 3a/a4 HCMOAb3YIOTCS COuETa-
HHUS, a B KaKoif — pasmemenns u nodemy? B rpynne 12 yuammx-
cst. CKOJIBKUMH CrIOcOOaMH MOXKHO BBIOPATh ABYX ACKYPHBIX, €CIH:
a) UX 00A3aHHOCTH OJIMHAKOBBIC; 0) OJIMH M3 HUX ABJACTCA CTAPLIMM
JICHKYPHBIM?

CoxkparuTe ApoOb:

A3, Apsr,
TR v
Ad
6) 4

CKOJIBKHMH  CMOCOOAMHM MOJKHO ONPEJACHHTh CTApTOBBIH COCTaB
(5 yenoBek) KoMaHbl Ul HTpbl B GackeT6on 3 9 yenoBek?
M3 10 pasnuuHbiX 3a7a4 JUIs CYMMaTHBHOTO OLEHHBaHHs BhIOHpa-

1oTes 5 3agannii. CKOTbKO Pa3iMYHBIX BAPHAHTOB 3aaHUIl MOXKHO
COCTaBHThH?
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a sin a tga ctg a cos @ B
30 0.5 0,577 1,73 0.866 60
31 0515 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 0.819 55
36 0,588 0,727 1,38 0,809 54
37 0,602 0,754 1,33 0,799 53
38 0,616 0,781 1,28 0,788 52
39 0,629 0,810 124 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 1,11 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

a cos ff ctg f tgf sin f§ p
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Ypogenv B

284. CpaBHuTE 3HAYCHHE BBIPAKCHHUA (1 + %) ¢ uncnom: a) 2; 6) 3.

285, Boruncnte: a) (v/5 + v/2)% 6) (v/3 — )%

286. 3amuumte: a) NATHIL WieH pa3noxeHus ounoma (a — b)’; 6) uersep-
Thiil ueH pasnoxkenus 6unoma (a® + 1)'%; B) Tpetnii uien pasnoxe-
Hust GuHoma (a + b)*™.

287. Haiiaute naTeiii GHHOMMANbHBIH KOY(OUIHEHT B pa3noKeHHn Ou-
Homa (1 +x)", ecnu: a) TpeTHii GHHOMMANBLHBIH KOY((DHIHEHT paBeH
28; 6) oTHOLICHHE TPETHEr0 GHHOMHAILHOTO KO (h(HIIHEHTA KO BTO-
pomy paBHO 5,5.

288. Bepuo mu npu mo6om nE€N nepasenctso 2" > n? OOGbACHHTE OTBET,
HCTIOB3Ys pasnokenne oGunoma (1 + 1)

Yposeus C

289. Hccnenyiite, MOXKET JIH KaKoii-1160 GMHOMHANBHBIT KOd(puiHeHT
pasnokeHus (¢ + b)" GbITH PaBHBIM: @) CyMME MSTH MEPBLIX HATY-
pabHBIX uicen; 6) NPOM3BEACHHUIO MATH MEPBLIX HATYPATbHBIX UH-
cen.

290. Mccnenyiite, CymecTByeT i 3Ha4CHHE 1, IPH KOTOPOM TpeTHii Ou-
HOMHabHBIH KO3 duLMeHT pasnokenus (a + b)" pasen cpenHemy
apHMETHIECKOMY BTOPOrO M 4ETBEPTOro OHHOMHAIBHBIX KO PH-
LHEHTOB.

291. Yro 6onbue: 97+ 107 uan 1172

n
292. YcraHoBuTe, 4TO NpH 11060M nE N BepHO HEPaBEHCTBO 2" > a5
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MNPHUJIOXKEHUE 2

Tabauua 3HaYeHnii TPHIOHOMETPHYECKHX
dynxumii yraos or 0° 10 90°

a sina | tga ctga cos a 13
0 0 0 - 1 90
1 0,017 0,017 573 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 1.4 0.996 85
6 0,105 0,105 9,51 0,995 84
7 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 0,213 471 0,978 78
13 0,225 0231 433 0,974 77
14 0,242 0,249 4,01 0,970 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 2,75 0,940 70
21 0,358 0,384 2,61 0.934 69
22 0,375 0,404 248 0,927 68
23 0,391 0.424 236 0.921 67
24 0,407 0.445 2,25 0914 66
25 0,423 0.466 2,15 0.906 65
26 0,438 0,488 2,05 0,899 64
27 0.454 0.510 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 ff ctg f tg f sin f p
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138. Boruncanre: a) cos’x, ecim tg x = ;—; 6) sin’x, ecim ctg x = 2.

139. Haiiiute 3HaYeHHA OCTAILHBIX TPHTOHOMETPHYCCKHX (YHKIUMI, eciu
M3BECTHO, 4TO:

2
a)cosx=Tu0<x<l; n)sinx=—;—u7r<x<37”;
6)lgx=~lnﬂ-<x<ﬂ' r)ctgx=—‘/§u3"[<r<27r
2 ’ 3 2z .

140. Haiiqute 3HaYeHHs OCTAIBHBIX TPHTOHOMETPHUYECKHX (YHKIMIi, eciu

M3BECTHO, 4TO: /3
242
ﬂ)cosx=%n37”<x<27r; n)sinx=7Tu%7£<x<Zn,
6)tgx—2nn<\—<37”, r)c!gx=4% %<r<7[

141. BepHo 11 paBeHCTBO:

a) sin®15° + cos?15° = sin’40 + cos’40;

6) sin’18° — cos?47° = sin?47 — cos*18?

142. Jlano: sinx = 1. Bepno jm, uto tg x - ctg x = 1?

143. Boiuucnure: a) tg 38° - tg 52°;6) 1 — tg 40° - tg 50°.

Tox/1ecTBeHNbIC NPEOGPA3OBANNS TPHIOHOMETPHYCCKHUX BbIPAKEHHiT
144. Hanmmnre opMmyibl IPUBEACHHS, 0NHCAB NPABbIE YACTH PABCHCTB:

a)sin(r—x)=...; ) sin(% = x) =k
6) cos(r+x)=...; e) cos( ) =
B)tg(2r—x)=...; )x)lg(—— )=

r) etg(2z + x) = 3) ctg(T’r i x)

145. YnpoctuTe BbipakeHue:

a) cos(% = x) —sin(z +x) + tg(%r + x) + ctg(2m — x);

6) Sm( + ") —cos(m —x) +tg(z —x) + c!g(sT” - x)

cos(; + x)-tg(—x)

cos(z + x)

sin(z — x) - cos(—x)
cos(z = x)

5y )
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301. Ha okpysHOCTH OTMeueHbl 5 Touek. CKONBKO CYIICCTBYET BbIITy-
KJIBIX MHOTOYTOJIbHHKOB C BEPIIHHAMH B 9THX TO4Kax?

302. Cxo/IbKO AHArOHANei HMECT BBIMYKIIbIH CCMHYTONBHHK?

Yposenn B
303. U3 uudp 0, 3, 4, 5 cocTaBicHbI BCC HEUETHBIC YUCIIA, B KAXKIOM H3

KOTOPBIX HET OAMHAKOBBIX HH(pP. CKOIBKO MOIYUHIOCh HEYCTHBIX
uncen?

304. B ypoumme Kackabynak
crapeiiliero  3anoBeJHHKA
Axcy-)Xabarner Kasaxcrana
COXPAaHHIOCh MHOIO JPEB-
HHX DPHCYHKOB Ha KaMHSX.
a) Haiiqure ommy wersep-
TYIO 4acTh BCEX BO3MOKHBIX 4 -
cnocobos pacnpeaenenus I, Vpouuwe Kacrabyrax.

II u III npemuii mexay 21 Pucynku na kamne
COTPYAHHKOM H BBI Y3HAETE, CKOJIBKO MPHMEPHO TAKMX PHCYHKOB;
6) OTHHMHTE OT MOJYYCHHOTO PE3yJbTaTa KOIHYECTBO BCEX BO3-
MOJKHBIX CTIOCOG0B BbIGOpA UEThIPEX KHUT U3 BOCBMH, U Bbl Haiizete
YHCNI0, YKA3bIBAIOLIEE O, MPEAIICCTBYIOMMUH rony o6pazoBanus
9TOr0 3ar0BE/HHKA.

305. CKoJIBKO CYLIECTBYCT Pa3IHUHbIX IBY3HAUHBIX YHCEI, B 3alHCH KO-
TOPBIX HET HU OJIHOI 13 wudp: a) 0,2, 9;6) 1, 2, 9?

306. PeunTe ypaBHEHHE:
a) A5 = 1843; B) 14Ci3i = 4,
6) A3, = 12455

{5

5
307. Haiianre 3Ha4CHHE BBIPAKCHAS (#) -( l_z

Yposens C

308. HaiisuTe KOIHYECTBO AeHTENCH UnCna: a) p', Te p — MPOCTOE YHC-
1103 6) 1 000 000.

309. Jlokaxure, 4TO €CIM TPEX3HAYHOE YHCIO abc penures Ha 37, TO U
uncno bea penures Ha 37.
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131. 3anonuure Tabnuuy:

3Hakn QYHKUMHK B YETBEPTAX
Dyukuus
1 11 111 v
y=sinx
y=cosx
y=tgx
y=ctgx
132. Onpenennte 3HAK BbIPAKEHUS:
a) sins?”; B) sin 2; 1) tgéf: x) tg 4;
2r T ke
6) cos = ) cos(-3); e) ctg(—z‘); 3) c(gTA
133. O6bsicHuTe, I0YEMY BEPHO paneﬂcnc‘
. 257 o227,
a) sm Fiaa sm—6 5 B) tg tg=-= 7
2z _ 327[ T _ 137
6) cos 5 oSy r) ctg 4 ostey
134. Buiuncnure: 3
a) sin 330°; B) tg 315°%; 1) cos 47; x) tg 3” 5
o. o. in 1. Sz
6) cos 1110°%; r) ctg 495°; e) sin 3 3) ctg 2

135. 3anuumTe BCE YIUbl I0BOPOTA, KOTOPBIM HA €AMHHYHON OKPYKHOCTH
COOTBETCTBYIOT TOUKH:

2
a) ¢ opaAMHATOH é: 6) ¢ abeumccoi ST
OcHOBHBIC TPHTOHOMETPHYECKHE TOKACCTBA

136. Hannuinre ocHoBHble TpumnomeTpuqecxne TOKACCTBA:
a) sin’x + cos’x = rjtgx-ctgx

) 1+tgx
1
=] &) == e
) sin’x
137. YnpocTute BhIpaxkenue:
a) 1 —sin’x; B) 1 — cos’x; 1) 2 — sin’x — cos’x;
6) S % cos X FHg g sinx | _sinx

tgx ctgx 1+ sin x 1—cosx l+cosx’
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153. JlonnmuTte yacTh paBEeHCTBA TaK, 4TOGHI MOMyuHIach Gopmyna Tpuro-
HOMETPHYECKOiT (hyHKLMH JABOITHOTO yria:

a)sin2x=...;

6) cos 2x

B)tg2x=...

154. BepHo 11 paBeHCTBO:

. 1.
a)sina-cosa= Esm 2a;

6) cos’a = cos 2a + sin’a;

B) cos 2a = 1 — 2sin’a;

r) cos 2a = 2cos’a — 1?

155. Ynpoctute BbipaxeHnne:

sin 2x cos 2x

a) S B) —
sin x cos x +sin x
2cos’x 1~ sin 2x

6) = Y r) N ]
sin 2x cos x —sin x

156. Haiigute 3nauenue Beipakenns tg 2x, ecin tg x = 0,7,
157. Beruncnure:

a) cos’75° — sin75°; B) 4sin 75° - cos 75°%;
) 21g30° 1—-tg’15°
6) sm— cosg, r)m’rm
158. YnpoctuTte Bhlpaxkenue:
a) 2sin 50° - sin 40°; B) 2c05°25° — 2¢0s%65°;
4tg 40° tg 25°
1—ctg’50°" B 1—ctg’65° "

159. Jlano: tg x = 3. Haitnure: a) ctg 2x; 6) cos 2x.

160. JlonumnTe YacTh PABEHCTBA TAK, 4TOOBI MOMY4HIACH (HOPMYIIA CYMMBI
MM PA3HOCTH TPHTOHOMETPHUECKHX (yHKLIHMIT:

a)sina+sinf=..; B) sina—sin f= ...

6)cosat+cosf=..; ) cos & — ccsﬁ—.“.

161. IpescTaBbTe BRIPAKEHHE B BU/IE NPOH3BEICHHS:

a) cos2x + cosdx; B) cos 20° — cos 12°;
i iE, LT T
6) sin x + sinSx; T) sin 18 sin 9"

162. Cokparute Apodb:

cos 3x + cos S5x 6) sin x + sin 3x
sin 2x 2 sin dx

a)
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146. Vcionb3ys GopMy il NPUBE/ICHHUS, YIPOCTHTE BBIPAKEHHE:
a) sin 250°; B) tg 200°;

6) cos 110°; T) ctg 340°.

147. Haiinute 3HaueHHe BHIPAKEHUS:

a) 4 —sin 330°; B) tg 570°;

6) cos 4110°; T) ctg 4560°.

148. BepHo 11 paBeHCTBO:
sin(%-r[)-cos(%-ﬁ%) cos(n’-%)-sin(é—”—%)
sin(—g-é-—;‘—)-cos(er—g-) o sin(zr+§)~cos(271—%)

149. JlonumnTe 4acTh paBeHCTBA TaK, 4TOObI noayuHiach Gopmyna TpUro-
HOMETPHYCCKOIT (DYHKIUH CYMMBI HIH PA3HOCTH JBYX YIJIOB:
a)sin(x—y)=...;
6) cos(x —y)
B) tg(x - )
150. YnpocTute BhlpakeHue:
a) 1 —sin 69° - cos 39° + cos 69° - sin 39°%;
6) 2 —cos 47° - cos 17° —sin 47° - sin 17°%;
tg16° +1g4d°
1—tg16°-tg44°”
yt2 85°— tg 25°
e,
1+tg85°-1g25°
151. Boiuncanre:
a) 1 +sin 10° - cos 20° + cos 10° - sin 20°;
6) 1 + cos 36° - cos 24° —sin 36° - sin 14°;
ctg 22° - ctg 23° .
ctg 22°+ctg23° ’

B)

B)

ctg 67°-ctg 37°+ 1
ctg 67° —ctg 37°

r)

152. Jlano: cos a = %, cos fi = %, npuuem a u ff — octpeie yrabl. Haiimnre:

a) cos(a + f): 6) sin(a — f).
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Cuuyc, KOCHHYC, TAHTEHC H KOTAHTEHC NPOM3BOJALHOTO yria

116. YkakuTe 3Ha4eHHA Sin a, COS a, tg a, ctg @, ecn Touka B, eAHHHYHOI
OKPYKHOCTH, COOTBETCTBYIOMIAs YTy ¢, MMEET KOOPAHHATBL:

a) (x: y): M%:—@): ﬂ)<‘§‘§>‘
938 (2 se

117. Haiizure 3nauenue sin o 1 tg ¢, €CIM Yron ¢ paBeH:

a) 180°; 6)90° B)270% 1) 360°.

118. Ha exuuuunoii OKpYyXKHOCTH OTMEThTE TOUKY B, M CpaBHHTE 3HAYEHHS
sin ¢ u COS @, ecl Yroi o paBenH:

a) 15°%; B) 170°%; 1) 250°;

6) 75°% r) 180°; e) 300°.

119. Haiiznre yron a (0° < « < 360°), npu KOTOPOM Bce TPHIOHOMETpHYE-
ckue (DYHKIHH HMEIOT T€ JKe 3HAYEeHHs, YTO U JUIsl YIJIa, PAaBHOTO:

a) 780°%  6)990° B)-560°  r)-690°.

120. 3anonunTte Tabauily, yKasas 3Hak ( + uiH —) 3HaYCHHA QYHKLHH:

64° 1252 220° 305°
sin a +
cos &
tga
ctg a

121. BMECTO MHOTOTOUMS 3aIHUIHTE OAHOMMEHHYIO (QYHKIHIO MPOTHBOMO-
JI0HOTO YI71a, YTOObI PABEHCTBO GBIIO BEPHBIM:

a)sin(-a) =...; 6)cos(-a)=..; B)tg(-a)=..; r)ctg(-a)=....
122. Haiianre 3nauenue yria a, ecam a — yron | uersepri u:

2
a)sina=T; B)tga=1;

6)cosa=-‘/2£; r)clga:‘/?‘

123. HaiianTe 3HaueHHE BBIPAKCHHSA:

a) sin(-30°), cos(-30°), tg(-30°), ctg(-30°);
6) sin(—45°), cos(—45°), tg(—45°), ctg(-45°);
B) sin(—60°), cos(~60°), tg(-60°), ctg(-60°).
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108. Yxakure nojoxenue Toukn B — obpasa touku A(1; 0) npu nosopore
BOKpYT Hauana KOOP/HHAT HA YTOJ, PaBHBIL:

. x. . E; 3z, s

a) g B n) -m; *) -~ m-5 0m

6)45°;  1r)-30°  e)180°% 3)-360° k) 270°: M) 150°.
109. Ha exnununoii okpyskuocTn unna ayru B | paguan pasna 1. Cosepuias
MOBOPOT HAYAILHOTO y4a OA BOKpYT Hauana KOOPAHHAT, TOUKA A IPOXOIHT 110
OKPY/KHOCTH HEKOTOpOE paccTosiie. OHO PaBHO YTy MOBOPOTA, BHIPAKEHHOMY
B paguanax. Haiiute 510 paccTosnme, eciin yroi noBopoTa paBeH:
a)420°;  6) 540°; B)750°; 1) 810°.
110. Vxakure Touky B Ha eIMHHYHOH OKPYKHOCTH, COOTBETCTBYIOUIYIO
yray:
a) z, B) -7, ) 3z,
27 B a 4
3r 27

6) 2 r) -2m; e)— 3

111. Ha eaunu4HOit OKPYKHOCTH YKAKHTE TOUKH, COOTBETCTBYIOIIHE YIjlaM:
T z

a)snfs, B) 27 n 4x;

3z,

PiE

112. CoBnazaioT 11 Ha eAHHUYHOI OKPYXKHOCTH TOUKH, COOTBETCTBYIONIHE
yraam:

6)%;1 r) 7 w37,

1 31 1 7
oo SO Lo e
a)1257ru 5 6)1237(143”.

113. VkaknTe Ha e IMHHYHOI OKPY/KHOCTH TOUKH, COOTBETCTBYIOIIHE yIIaM:

a) —'65 + 27k, rae kEZ; B) 7k, Tae kEZ;

6) ~% + 2rk, rae kEZ; ) % + 7k, rne kEZ.

114. Kak pacrionioKeHsl Ha eIMHHYHOI OKPY/KHOCTH TOYKH, COOTBETCTBYIO-
mue yriam (¢ — paauanHas Mepa yria noBopoTa):

a) au—a; B)auna+m

6) o u o+ 2rk, rne kEZ; Na+tzua—n?

115, 3anumnTe MHOKECTBO YHCEI, KOTOPBIM COOTBETCTBYET Ha eAMHHUHOI
OKpYKHOCTH TouKa B, eciin £ AOB pasen:

a)30°  6)90° B)300° r)0°
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83. 3anumnTe CyMMy NEPBBIX /1 WICHOB apH(METHUECKOI MPOrpeccHi:

a)2;6; 10; ...; B) 4;12;20; ... ;

6)2; 4;-10; ...; 1) -4;-20; -36; -

84. Haiizute cymmy mectn nepxux 4IEHOB apudmemqecxon MpOrpeccHH:
a) 2;4; B)1;-2; ...

0)5:5 3 -4;1;....

85. Haiinre cymmy Beex: a) uetHbix uucen ot 10 go 50; 6) uucen ot 1 10
100; B) 1By3HAYHBIX YHCEN, KPATHBIX 5.

86. YUto Gosbie 1 HA CKOILKO: CyMMa BCEX UETHBIX YHCE NEPBOii COTHH HIH
HEYETHBIX?

87. Jlana apudmernueckas nporpeccus (a,). 3anonnute Tadaniy:

a, d n a, S,
a) 3 11 25
6) 4 5 30
B) 3 ] 70
N =1 10 | 22

88. Haiigute cymmy Beex OTpHUATENBHBIX YICHOB nporpeccuu: —15; 115 ... .

Teomerpuueckas nporpeccus u ee cBOiCTBa

89. SlBnsercs M rEOMETPHUECKOH MpoOrpeccHeii Mocie 0BaTenbHOCTb:
a) 9: 90: 900; 9000; 6) 9: 99: 999; 9999?

90. YKaxKuTe 10CIeA0BATENLHOCT, KOTOPAs ABISETCS IeOMETPHUECKOi
npcrpeccneu
B) 2 —4: 8; —16;
; D4:4:4;4;.
91. Hauume TPH CIIEYIOMHX HiIeHa reomerpuqecxcu NpOrpeccHi:

a) 3; B)3; 1;
6)-3;6;...; o 1l B
92. Vkaxute GopMyI1y n-ro uieHa reoMeTpuueckoii nporpeccun (b,):
a)b,=b g% B)b,=b g
by
6)b,.,=b,q; Bl =
) b, q ) q

93. 3anummte GopMyITy 2-r0 HICHA KaXK/I0H FEOMETPHUCCKOI MPOrpeccut,
npusesennoii B Ne 91.
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JeiictButensuo, 7240 — 1 =

Tak kak

Crenosatensuo, npu moGom n€ N seipakenne 7 — 1 aennres na 24.

ApupmeTHUeCKas HPOTPECCHs U ee CBOHCTBA

75. YKaXHTe MOCHe0BATENbHOCTE, KOTOpas ABAACTCA apHpMETHYCCKOIH

nporpeccueii:
a)3;6;12;24; ...; r) 3;-9; 27;-81; ... ;
6)3:6;9; 12 4 #)3; 33353 &
B)3;0;-3;-6; ... ; €):3:'9; 15, 2030 »

76. HasoBuTe TpH ClIeIyIONINX YIeHA apH(METHUECKOI MPOrpeccHn:

Y SiTien § 16) 1258; ; B)=4;1;...; 1)-9;-9;

77. Ykaxute GopmyIty n-ro 4iexa apupMeTHueckoii mporpeccun:

a)a, ,=a,t+d; 6)a, ,=a,~d. B)a,=a,+tnd: t)a,=a +n(d-1).

78. 3anumure GopMyITy n-ro WieHa apupMETHYECKOI NPOrpeccin, ykasat-
Hoii B Ne 76.

79. Haiizmre passocts apudmeTnueckoii nporpeccu (a,), ecu:

a)a,=4.4,=10; 6)a,=5,a,=9; B)a,=20,a,=35 r)a,=32,a,=16.

80. Jlana apudmernueckas nporpeccus (a,). 3anonuute Tadaniy:

a d n a,
a) 5 2 B
6) 20 4 12
) E 5 7
5) 3 11 24

81. Ycranosure, sBasercs jin uncio 100 wienom apumerHueckoii nporpec-
CHH, €CITH ABIACTCA, TO YKAKHTE €ro HOMep:
a)4;14;24; ...; 6)4;16;28;....

CymMa 7 HepBBIX 4J1eHOB apHPMeTHUECKOii nporpeccun
82. Vkaxkute opmyry CyMMbI /1 IEPBBIX 4ICHOB apH()METHUECKOIT mporpec-

e i +d(n-1)
a)S,=-"~‘—2—ai; B)S_=a'—-2~n——“'n:
3 =
6)SA=7H'+H"-/1; r)5=72a’ dln ])'n

2 * 2
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101. BuiGepute dopmyity, BEIpaKaiouyio cymMmmy GeckoHeuHo yObiBaomeit
TEOMETPHUYECKOIT MPOrPeccHy.

_bith _b(-q) .
a)S= 3 n; B)Sfil_q ,Tae g # 1;

__b " __b
G)Sfl_q'rneq¢l. s l_q,rne)qu.

102. [pescTaBbTe YHCIO B BH/IC OOBIKHOBEHHOI APOGH:
a) 0,3); 6)0,(7); 8)0,23); 1) 0,37).

IV. Tpuronomerpusi

Tpanycnasi  paanannas Mepbl yrjios u ayr

103. [lpn  nosopore okono Touku (O Ha yroa fi HavanbHblii pajuyc
OA nepexoaut B paanyc OB. Kakim Moxket 6biTh yros mosopota ff, ecinu £ AOB
paBen:

a) 45°; B) 180°;

6) 120°; r) 0°?

104. Ilpn nosopote okono Toukn O Ha yron f = a + 360° - k, rae
k€ Z, nauansusiii paguyc O4 nepexoaut B paguyc OB. Kakum MoxeT ObITh yron
«, €CIIH TOYKa B TNPHHAICKHT:

a) | uerBepTH; 8) Il werBepTH;

6) IT uerBepTH; 1) IV yereprn?

105. YcranoBuTe, yrioM Kakoii 4eTBEPTH ABJIAETCH yrol HOBOPOTA, PABHBII:
a) 200°; B) —250°; ) 400°; K) —560°;

6) 330°; r) -380°; €) 480°; 3) —700°.

106. Beipasiire yroj B pajauaHax:

n° 20° | 45° | 90° | 135° | 210° | 270° | 300° | 360°
a pai.

107. Beipasute yron B rpajycax:

sz

apan. | @ 5

E3E
Wy
)
Iy

w
N
©
-

n°
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94. Haiinute 3mamenatesib reoMeTpuueckoii nporpeccun (b,), eciu:

a)b =2,b=8; B) b, =5,b,=5;
6)b,=4,b,=16: r)b,=-2,b,=-18.
95. SlBnsercs mu uucio 16 YIEHOM reOMETPHUECKOI MPOrpeccHu:
1
a) 2 B) -2 4 ...
1 1.1
= 0
6)8 r)2.4,..”
96. Haiinnre mectoit wien reometpuueckoii nporpeccnn (b,), ecin:
a)b=1.4=2 B)b;=%v4=3$
S)b,x"li.q=—2; r) b, =10, b,=-10.
97. Jlana reomerpuueckas nporpeccus (b,). 3anonunre Tabmuiy:
b, q n b,
a) 1 2 4
1
6) 3 -3 B
B) 4 -1 8
r) -2 5 8

CymMMa 7 IepBBIX YJICHOB FeOMETPHYECKOii MPorpeccHn
98. Ykaxute hopmyIy CyMMbI 72 IEPBBIX YICHOB F€OMETPHUUECKOIT nporpec-

CHH:

bi-g=bi _b(i=¢")
08== L
65, = 2t - B—)

gl ) 1=¢q

99. 3anuunre cyMMy TEPBBIX /1 WICHOB FEOMETPHUECKOIT IIPOrpeccHi:
a)2;6; 1 B) 3; 12;48;
6)2:4 r) 4: 20; 10

100. Haiiiute cymMMy MATH MEPBBIX WICHOB IEOMCTPHYCCKOH MpOrpeccHu
(b,), ecmu: i
a)b=-1,¢g=2; Bb=17:9=3%

6)b,=2,4= 33 b=8lLg=1.






main-301.jpg
Coueranus 6e3 nosTopenuii
58. B Gubanorexe u3 uetsipex nonpasusimuxcs kuur Jleiina moxer BbiGpaTh
TOABKO ABe. CKONBKHMH COCOOAaMH OHA MOKET 3TO cenaTh?

59. U3 naT pasanuHbIX BEUICH COCTABAACTCA MOCHLIKA, B KOTOPYIO MOKHO
BMECTHTD TOLKO TPH 13 HUX. CKOJIBKO CYLIECTBYET BAPHAHTOB COCTABIICHHS 110~
chuIkn?

6) Ci;B) CS+Cs +C3.

61. CkoTbKHMH CIOCO6AMH MOKHO PACTIPE/IETNTh 6 YeI0BEK MO napam?

60. Haiinure 3nauenne ppipakenns: a) C

62. Berperunncs i apyseit, W Kakablil 3 HUX moxkan pyky apyry. Ckoabko
BbLIO PyKOTOXKATHIA, €ciu 21 paBHO: a) 5: 6) 7?7

111. Iocuien0BaTeIbHOCTH

YneaoBast MOCIEA0BATENLHOCTH, CHOCODLI €€ 3a1aNHs M CBOICTBA
63. Kakoit wieH nocie/10BaTeIbHOCTH @, d,, d,, ... &
a) CIeNyeT 3a UICHOM @, 4,5 4, d, .
6) npeuIecTBYET WICHY @,: d,,} 4,3 A, .
B) PAcMONOKEH MEK/TY YICHAMH 4,

9

. 4a,

13

64. [MocneoBaTenbHOCTH 3a1ana GopMyoii n-ro uiena a, = Sn — 4. Haiigure
ﬂ‘: (1!; a, .

65. 3anummTe NATH NEPBBIX WICHOB MOCIEAOBATEILHOCTH, 3aKanHoil Bop-
Mynoii @, = n? — n. Yemy pasen aecaThiii ee uien?

66. [TocnenoBaTenbHOCT 3a/laHa peKyppeHTHOl Gopmyrnoii a, = 5, a, ., =
=2a,+ 1.a) HaiianTe ueTBepThiii wien 9Toii nocneosatenbuocTH. 6) Moo 11
1o 9Toii hopmyIie cpasy Haiith a,,?

67. [MocnenosatenbHOCTS 3ajana Gopmyitoit a, = 3n. YcranoBuTe, ABAACTCA
1M 4IEHOM ITOI Mocie0BaTensHOCTH YKeio a) 27; 6) 35; 8) 123; 1) 200. Ecin
ABIAETCSA, TO YKAKHTE €O HOMEp.

68. CKOJIBKO OTPHUATENBHBIX YHCET COAEPIKHT MOCIIE0BATENBHOCTD, 3a/1aH-
Has popmynoit a, = 3n — 15?

69. CKOTbKO MOMOKHTEIBHBIX UHCET COMCPAKHT MOCIE0BATENBHOCTD, 3a-
nannas hopmynoii a, =42 — 5n?

70. 3anumute GopMyTy 7-TO UICHA MOCIEAOBATEILHOCTH:

a) HETHBIX uHCe; B) 4HCEN, KPAaTHBIX 5}

6) HeYeTHBIX YHCeT: T) KBaIPaTOB HATYPANLHBIX YHCEI.
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n [ 44. CkonbKHMH crocobaMu, JABUTrasch mocie-

D | O JIOBATEIbHO 11O OyKBaM TabIHIIbI, MOKHO MPOUH-
o] H Tath c1080 «ADOH»?

o | = >

45. U3 nocenka A B nocesnok B sexyt Tpu moporu, a u3 B B nocenok C - nse
nopori. CKobKO cymiecTByeT MapupyTos noesakn u3 A 8 C uepes B tyza n 06-
pario?

46. B menio kae 2 nepBbix, 3 BTOpbIX 1 4 TpeTbHX 01110113, @ B MEHIO CTO-
JI0BOIT 2 mepBbIX, 5 BTOPbIX 1 2 TpeThux Omiona. ['1e Gonbure cnocobos BeiGopa
obesa, BKJIIOYAIONIETO epBOe, BTOPOE M TpeThe 6:110/1a, B Kade MK CTOI0BOIH?

47. CxonbKo aHarpamm (Moapsa 3anucanHbpiX GyKB) MOKHO COCTAaBHTB: @) U3
Beex Oyks nvenn AHHA; 6) u3 Beex Gyks ciosa FPAD?

48. Ucnonb3ys rpadsl, COCTaBbTE Ballly POAOCIOBHYIO.

Iepecranosku 6e3 noBropenuii

49. CkonbKO  aHarpaMM  MOXHO COCTaBHTh M3 BceX OykB cioBa
CXEMA?

50. CocTaBbTe BCe BO3MOXKHBIE TNEPECTAHOBKH H3 JIEMEHTOB MHOKECTBA:
a) {1;2};6) {3: 4; 5}; B) {C; O; M}.

51. Haiizmre 3unadenne Bbipakenus: a) P, 6) P; B)

P,
P

52. Boiuncaure: a) 3! +4!: 6) g—: B)4!-2!51) 6 —(3!)%

53. Yethipe ciopTcMeHa 3aHHMAioT 4 GeroBbie J0POKKH POH3BOILHEIM 06-
pazom. CKOMBLKHMH CITOCOOAMH OHH MOTYT 9TO cj1e/1aTh?

Paszvemenns 6e3 nosropenuii

54. Cko/1bKO JABY3HAYHBIX YHCEN MOXKHO COCTaBHTH M3 1udp 3, 5, 8, ne no-
BTOpSAA HX B uncie?

55. Haiizne 3uaucnue Buipakenns: a) A3; 6) A3;8) A3 - P

56. CxobKHMH CIIOCOGAMH MOKHO BHIGPATH ABYX 4EIOBEK HA JIBE pa3iny-
HbIE JJOTKHOCTH U3 YEThIPEX KaHAuAaToB?

57. B copeBHOBaHMSAX 110 MIABAHHIO y4acTBYIOT 6 yenosek. CKOIbKO Cyiie-
CTBYET BAPHAHTOB PACTIPE/ICICHHS TPEX MEPBBIX MECT MEKLY HHMH?






main-303.jpg
CrenoBatesnbo, hopmyiia S, = n* CyMMBI /1 IEPBBIX WICHOB MOCIEA0BATENb-
HOCTH a, = 2n — | Bepna npu mobom nEN.
Jdoka3aTenabcTBO.B)

1) lpu n = 2 umeem: a, +a, = . Ipu n =2 dop-
myna S, =3n(n + 1) Bepua.

2) lomycTim, uTo 9Ta hopmyta BepHa npu n = k, T0 ecTh

S,= v

3) Jlokaem, uto u mpu n = k + | Bepua (opmyma cymmbl, TO eCTh

S,

=3k + 1)k +2).

JleiicTBUTENLHO, YUHTBIBAS NPEINOI0KEHHE, TTONY HM:
Sty =Dt~ .
Cnenosarenbto, Gopmyina S, = 3n(n + 1) CyMMBI n IEPBBIX 4ICHOB MOCIEA0-
BATENBHOCTH 4, = 61 BepHa npu mobom nEN.

74. Jlokakute, 4TO NpH 11060M HATYpPATLHOM 7:

a) 9"+ 3 nenutcs Ha 4;

©) 13" + 5 nenurcs ua 6;

B) 7% — 1 nenutes Ha 24.

JokazaTenbcTBO.a)

1) Ipu n = 1 nmeem: nenuTes Ha 4.

2) Jlonycrum, uto npu n = k Beipaskenne 9 + 3 genntcs na 4.

3) Jlokaxkem, uto u npu n = k + 1 Bbipakenue
nenutes Ha 4.

Jleiictautensho, 9 7' +3 =99+ 3 = (8 + 1)9* + 3 =8 - 9+ (9" + 3). Tak
KaK Ka/0e craraemMoe aeantces Ha 4 (o0bsACHHTE MOYeMy), TO H CyMMa JeIHTCs
Ha 4. CriefoarenbHo, npu moGom nE N seipakenue 9" + 3 nennrcs na 4.
MokaszatenbcTBO.6)

1) Ipu n = 1 umeem: aenutes Ha 6.

2) lonycTim, uTo nipu 7 = k BRIpakeHne menutes Ha 6.

3) Jlokaixewm, uto npu 1 n =k + 1 BeIpakenne JienuTes Ha 6.
JeiictBurensho, 13471+ 5=

Tak Kak Kakjmoe craraemoe aenntcs Ha 6 (ofwAchute mouemy), TO
u cymma genurcs Ha 6. CnepopartensHo, mpu miobom nEN Beipakenue
13"+ 5 nenures nHa 6.

HdokazaTenbCcTBO.B)

1) Ipu n = 1 umeem: nenutes Ha 24.
2) lomycTim, uTo npu 7 = k BhIpaXKeHHe aenutcs Ha 24,
Jlokazkem, 4To u npn n = k + 1 Bepakenue nennTes

Ha 24.
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71. 3anumuTe pekyppeHTHyio (Gopmysy nocieaoBaTenbHOCTH umcen (a,),
€CII H3BECTHO, 4TO:

a) a, = 100, a Kakblii ee cIEAYIOUIMIi 4IeH Ha 5 MEHbIIE NPE/BLIYIIET0;

6)a, = —1, a xakmplii ee creaylomuii wien GonblIe NpPEAbIIYNIEro B
5 pas.

72. CocTaBbTe psijl 3 MATH TIOOBIX MOCIE0BATENLHBIX HATYPANBHBIX YHCEI.
OO6BscHuTE, NOUEMY CYMMa 9THX YHCEJI AEIUTCS Ha 5.

MeTtox maTeMaTHUECKOIi HHIYKIHI
3anoanume nponycku 6 dokazamensemee ymeepucoenuic Memooom manme-
mamuueckott undykyuu (Ne 73-74).
73. ocnenosatenbHocTs  uncen (@) 3a1ana  Qopmynoii n-ro ugeHa.
JlokakuTe, 4TO CyMMY /1 NIEPBBIX WICHOB ITO MOCIEA0BATENLHOCTH S MOKHO
HaiTH o popmyne:

a) an S, =2n(n+1)
6) 2n—1 S, =n*
8) |a=6n S.=3n(n+ 1)

Joka3zaTenbcTBO.a)

1)pu n = 2 umeem: a, + a, =
n =2 dopmyna S, =2n(n + 1) Bepua.

2) Jlonyctim, uto 51a Gopmysia BepHa npu n = k, TO eCTh

8= x

3) Jlokakem, uto M mpu n = k + 1 BepHa (opmynaa CyMMbl, TO €CThb
S, =20k + 1)k +2).

JleficTBUTENBHO, YUHTBIBAA MPEANONOKeHHe, nonyunm: S, =S, + a, ., =
=2k(k+1)+4k+1)= «

Cnenosatenbio, Gopmysa S, = 2n(n + 1) cyMMBbl /1 IEPBBIX 4ICHOB MOCIEA0-
BATEJILHOCTH @, = 4n BepHa 1npu modom n€N.

JloxkaszaTenbcTBO.6)

1)Ipu n = 3 umeem: a, + a, + a, = 38, = . Mpu
n =3 dopmyzna S, = n® BepHa.

2) Jlonyctim, uto 31a hopmysia BepHa npu n = k, TO eCTh
S,= .
3) Jloxakem, uto M mpu n = k + 1 Bepna (opmyna CyMMbl, TO €CTh
S, = (k+ 1%

JleficTBHTENBHO, YUMTHIBAA NpEANONOKEHHE, noayumm: S, ., = S, +
¥ a.=

2-2(2+1)=12. Ipu
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_p 24 -
—izs,cosﬁ £

Ecnn o u f — octphlie yribl, TO €OS o = %‘51, cos i = g, sin(a + f) =
7 .3, 24 &_117

=255t s v 12y

Ecnu yron a octpeiii, a yron f Tynoii, 1o cos f = ~%, sin(a + f) =
=LA(_1) 24, 4.3,
25 ) 95 5 §°
Ecnu yron a Tynoii, a yroi f ocTpslii, To cos « = —%, sin(a + f) =
3 24\ 4 _ 75
s +(-35) 515
Tak kak cuHyc 1100010 yria TpeyroabHiKa 6oblie Hyss, TO nocne-

HHUiT clyyail HEBO3MOKEH.

OrseT. 417 N —53—

i
2

11
125

. T
11 p u M e p. Haiitn 3HaueHue g7y 6e3 ucnoab30BaHus TAGIHIL.

1
A 1- ——
g~
Pemenmue. tg% = tg(%—%) = —4 "6 /3 =
2 1+tg£-tg£ l+L
ﬁ—1=(ﬁ—1)’=2_/3— 4 76 e

YT 2

OTBeT. tg%=2— ﬁ
BOITPOCHI

3anuunte GOPMYIIBI TPHTOHOMETPHUECKHX (YYHKIMIT CyMMBI H PasHOCTH
ZBYX yIJIOB.

YIONPAKHEHU ——o0o—4m—- - - —F

Yposens A

682. TTpeobGpasyiite BEIpaXKEHHE ¢ TOMOLIBIO (POPMYIT CYMMBI H PA3HOCTH
JIBYX yIJIOB:
a) sin(30° + a); B) cos(a + 45°); 1) tg(45° + a);
6) sin(60° — a); r) cos(a — 60°); e) tg(60° — a).
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a) Vi 0) ¥

B

Pucynok 72
2) Mpencrasum yron o + f 8 Buae o — (—f). Toraa cos(a + ff) =
= cos(a — (—f)) = cos a - cos(-p) + sin a - sin(-f) = cos a - cos f —
—sin a - sin .
3) Hcnonssyem (opmysny NpHBEICHHS M HEPBOE TOKICCTBO:
sin(a +/s’)=cos(§"(a’ e /3)) =cos((%—a)—ﬂ) =cos(%—a) - cos ff +
+sin(§~a) - sin ff=sin a - cos f + cos a - sin .

4) IpencraBum yroa a + £ B Buae a — (—f) n ucnonszyem dgopmyay (3).
(CaenaiiTe 5TO CaMOCTOSATEIBLHO.)

sin(a + sin @ - cos f§ + cos @ - sin
5)tglat+p)= et ) s - - B Pasnenns duc-
cos(@+ f) cosa-cosf—sina-sinf
JIMTENb M 3HAMEHATENb APOOH HAa MPOU3BE/ICHHE COS & * COS ff, MOMyHHM
tgatigh
tglat+p)=———.
I-tga-tgp
(Dopmysl 6-8 JOKaKHTE CAMOCTOSTEIBHO.)
3aaaya. CHHYCHI YIJIOB ¢ M f# TPEYTONbHUKA PABHbI COOTBCTCTBEH-

7 4 o
HO = i . HaiiTi cinyc TpeThero yria y 5Toro TpeyroibHiKa.

Pemenune. Tak kak cymMMa yrjoB TpeyroiabHuka pasHa 180°, To
sin y = sin(180° — (& + f)) = sin(a + ) = sin a - cos f + cos a - sin f.

Haiizem cos « 1 cos ff, HCNIONBb3Ysi OCHOBHOE TPUTOHOMETPHUYECKOE
TOXK/ICCTBO:
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683. ITpeobpa3yiiTe BhIpaKeHHE K TPHTOHOMETPHUECKOH (YHKIHH CyM-

MBI MJIH PA3HOCTH YTJIOB U HaiIMTe €ro 3HaueHne (YCTHO):

a) cos 105° - cos 15° + sin 105° - sin 15°;

6) cos 38° - cos 22° — sin 38° - sin 22°;

B) sin 61° - cos 29° + cos 61° - sin 29°;

r) sin 64° - cos 34° — cos 64° - sin 34°;

1) cos 58° - cos 28° + sin 58° - sin 28°;

e) sin 83° - cos 23° — cos 83° - sin 23°.

684. Haiinure 3HauCHHE BhIPaKCHUA (YCTHO):

) tg35°+ g 10° tg 14° + tg 46° tg 17° + 1g 43°

a 5 B H 3

1—tg35°-tg10°” 1—tgl4° tg46°’ a tg17°-tg43°—1
tg 65"~ 1g35° 1925°—1g70° 1+1g75 1g45°

0)

685. 3amMeHHTE BBIPAKECHHE TPHIOHOMETPHYECKOH (DYHKIIHEH CyMMBI HIIH
pa3sHOCTH yIJ10B U HaﬁﬂHTC €ro 3HaYCHHE!

T+1265 1235 D Ttp25 1270 © tg75 —tgd5°

o cos(2E ) cos(% + ) sin( 2  a) sin( 5 + )
) sin( 2 + 1) -cos(% - a) + cos(ZE +.) -sin(% ~ a);
cos 2+ cos T+ sin 2 sin = (5 +a)+e(f-a
. sinTE-. cos 3L + cos I smﬁ; 1-g(E+a) g(E-a)
686. Jlano: cos a = + wa(0; %), Haitzure: sin(e — %) — cos(a + ZF).

687. Jlano: tg o = —%, atgf= % Haiiure: a) tg(a + f4); 6) tg(f —
688. Mano:tga=3,atgfi= % Haiinure: a) ctg(a + f); 6) ctg(a - f).

689. Jlano: cos = —Iﬁ, cosfi= El;, oy f—yrae IV uetBepTn. Boiuncinre:
a) sin(a — f3); 6) cos(a + f); B) tg(a + ).
690. Buiunciaure tg(% + a), ecimcosa=-08ur<a< %Tn Kakoit uet-

BEPTH NPHHAUICKHT yrol % +a?






main-194.jpg
Yposenv B

671.

672.

673.
674.

675.

JlokaxuTe, 4TO NS YIJIOB &, ff,  TPEYTOAbHHKA BEPHBI COOTHOIIC-
HHS:

. + +
a)sm(—ﬂzﬂ)=c05;; 5)tg(a2ﬂ)=ﬂgg-

B yrou, pasublii @, BHcaHa OKpYKHOCTh paauyca 2 cM. Haiiaute
PACCTOAHME MEIKY TOUKAMH KAaCaHMsl OKPYKHOCTH CO CTOPOHAMH
yria.

Boruncnure: ctg 570° - ctg 760° - ctg 945° - ctg 1130° - ctg 1320°.
VrpocTHTe BbIpakeHHe:

ta(57 — x) + tg(107 — x) — tg(21x +x) |
sin 6,57 — cos 157 + cos 207 ?

a)
cos(57 — x) +sin(117 + x) .
kg(rr —x)- lg(O,Sn +x)+ tg(ZOn’ + x) £

tg’(97 = x) -sin*(x — 4,57) )
sin(197 = x) - sin(=x — 157)°

0)

cosz(S,Srr —x) cos’(—x)
tg*(x—107)  te*(x—757)"

HaiifuTe 3HaUeHHE BHIPAKCHHS:

17z

r)

tg 53” - cos 6 + lg(—9,257r)
a) sin*4,757 - cos 97 ;
sin? 197 + gin? 597
7 14 .
6) 297 x
cos= e +sin 337
tgzz%r +sin’11,57
B) e 77 +tg 12,25;
76
sin Lix -sin 2OF, - cos gox - cos d3x
r) 18 18 18 18

cos 297
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667. Berunciure:

a) sin(%+rz) ecnu sin o = ﬁ uae(z ),

s e 3z
6) cos(z + a), ecnn sina=—g uae(n', ) )

4
B) 1g(27 — @), ecu cos a = -5 aE( 5 n)

668. a) Cunyc 0cTporo yria napajienorpaMma paBex T} Haiiaute ko-
CHHYC TYTNOTO Yria napajienorpaMmma.
6) JlokaxuTe, 4TO B J110OOM TPEyrojbHHKE CHHYC 11060r0 yria pa-
BCH CHHYCY CYMMBI JIByX JIDYTHX YTJIOB.
B) TanreHc CyMMBI JIByX YIJIOB TpeyroibHiKa pasen 3. Haiiaute cu-
HYC TPETLETO yTJla TPEYroJbHUKA.

669. YnpocTure BhipakeHHe:

sin(a—n)~cos(%+a) cus(n—a)-sin(lzl—a)
a) 3 B)— ;
sin(§+a)»cos(27r—u) sin(z + @) - cos(27 — )
. 2 - 2sinz + @) 0052(27[—&)+sin1(377r—a)
) %

sin(§+a)—cos(n’—a), ' tg:(§+a)-clg1(377r+ a) 4
670. JlokaxuTe TOKAECTBO:

cos’(2z — @) = sin’(z + @)

- 3z o T ]
® sin(%‘*n)‘*cos(:izn _Q’) COS( 2 +a)+sm(2 +a),
sin*(z — @) = cos’(27 + @) _ 3z _ (T "
0 sm(—3zr +a)+cos(%+a) COS( 2 a)+5m(2 +‘1),
(27— &) - tg( 3z _
" sin(2r —a lg(z +11) clg( 2 :

cos(Zz +a)- tg(z +a)

ctg(n = %)-sin(n = 37) lg( 32 a) sin(z + @) -

te(z + @) - cos(e — 27) + !g(— - tz) sin(a — 27)
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26. ®opMyJibl KOCHHYCA, CHHYCA, TAHIeHCa
H KOTAHT€HCA CYMMBbI H PA3HOCTH JIBYX YIJIOB

Vuebuble 10CTHAEHNUS 10 H3YUEHHIO TEMbI:

* 3HAaTh M YMETh BBIBOANTHL (hOPMYJIbI KOCHHYCA, CHHYCA, TAHTEHCA H KOTaH-
reHca CyMMBI H Pa3HOCTH JIBYX yTJIOB]

* YMETb NPHUMEHATH HX IS HAXOKIACHHUA 3HAYCHHIT TPHTOHOMETPHYCCKHX
(yHKIMIT CyMMBI H Pa3HOCTH JIBYX YIJIOB Y€PE3 3HAUCHHS TPUTOHOMETpHYE-
CKHX (DYHKLMIT HTHX YITIOB: B TOK/ICCTBEHHBIX MPEoOPA30BAHMAX BHIPAKE-
HUii M pelIeHHH 3a/1a4.

Jlas TpHroHoOMeTprHUecKHX (YHKIHIT CyMMbl H Pa3HOCTH JBYX YIJIOB
BEpHBI (hOPMYIbI:
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—f) =sina-cos f—cosa-sinf (4)

_ tigattgf | e tEa—tgB
Otearp=E T we-p=E B ©

_ctga-ctgf—1 _ciga-ctgftl
(7) etg(a +fy= cigatetgf ctg(@-p)= ctga—ctg B ®

JloKaxkeM HX.

1) IlycTs Ha KOOPAMHATHOH OKPYKHOCTH TOukH B(cos a; sin a) u
C(cos f: sin ) coorBercTBytor yrmam o u f (pucynok 72). Toraa
OF - 046"=cosa‘cosﬁ+sina~sinﬂ4

C 1pyroit cTopoHsl, OB - OC = |ﬁ| 2 |(TC’| +cos ZBOC=1"1x
x cos ZBOC.

Vron Mexay BEKTOpamMu OB u OC moxet GbiTh paBeH a — f (pucy-
HOK 72, a) wnn 27 — (a — f) (pucyHok 72, 6). B kakaoM u3 3THX ciyua-
eB cos ZBOC = cos(a — f) . CaenoarensHo, cos(a — ff) = cos a - cos ff +
+sin a - sin .
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676. U3zsectHo, uto tg(0,57 + a) = 2. Haitaure:
Ssin(1,57 — @) +4dcos(3,57 + a) .
7sin(@ + 37) = cos(57 —a) ’
8cos’(z + @) = 3sin*(7.57 + @)
2cos’(2,57 — @) + 9sin(27 — @) - cos(87 + )

0)

Yposeus C
cosllz 1

677. Jlokaxute ToxkACCTBO ctg 0,47 — m =m0

678. HaiianTe 3HaueHHE BbIPAKCHUSA:

/sin’23° — cos*67° - cos*200°

2) cos 113°-sin 340° g
6 sin 100° - /sin*69° + cos’21° - g’ 170°
) cos201° .

679. Borauciure cymMmmy

1+ sin(ﬂ'— %) + sinz(Zn— '765) + sin3(37r = 16[) + sin‘(4ﬂ— 16:) +

£8 =z
+ sin (57r 6 )
680. [lana 3ama4a «bokosbie ctoponsl AB u DC tpaneuun ABCD nep-
neHauKynapusl. Haiitu niomaae o1oii Tpaneunn, ecin 4B = 1 am,

ZBAC= ZCDA = a». Ee pemenne Jlama Hayana Tak: Miomab aH-
HOIl Tpaneuuyu papHa cymme nuomaseii rpeyronsunkos ABC u ACD

(pucynok 71): S,,., = %AB < AC - sin a + lEAC + AD - sinZ CAD.
Haiinem neussectHbie Bennunnbl AC, AD, UCHIOJB3ysl TEOPEMY CH-

HyCcOB 7151 TpeyronbuukoB ABC u ADC. TIpoJ0IKHTE €€ pelieHHe.

[
e

<
o0

Pucynok 71
681. JlokakHTe, YTO BEPHO HEPABEHCTBO:
a) sin*(0,57 + x) — tg*(0,57 + x) < 0 npu BCeX JAONYCTHMBIX 3Haue-

HuAX x; 0) tg(1,57 — x) + ctg(1,57 — x) > ‘/; npu xE(O: %)
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tg(j’z—’r . a) =—ctg a, ctg(2m — a) = —ctg a.
Jlas Toro uToObl 3ammcarth M0OYI0 M3 THX (GOPMYI, MOIB3YIOTCS
TPABHIOM:
1) cuumasn yzon o ocmpois, 6 npasoit yacmu pagexHcmea cmaesm ma-
KOt Jice 3HAK, KAKOU UMeem Gblpadicenue 6 1e6ol 4acmu Pa6eHcmed;
2) Onst yenos m + a u 2w — a HA36aHUe PYHKYUU He UsMeHAemEs, a Ons

T 3z
Bfoygy BE.
g =y

sin, tg na ctg, ctg Ha tg.
DOopMyJIbl, COOTBETCTBYIOMIHE 1-My 1 3-My cTONOMaM, OblIH BbIBEIC-
Hbl paee. DOPMyIIbl, OTHOCAIIMECS K 7-My CTONBILY, MOXKHO MOJTYUHTb,

yenos & 00 Ha36anue YyHKYULl usMenaemea: Sin Ha cos, cos Ha

HCTOAb3Ys NEPHOAHYHOCTh M YETHOCTh MJIM HCYCTHOCTh TPUTOHOMETPH-
ueckux (yukuuii. Hanpumep,
sin(27 — a) = sin(—a) = —sin a.
DopMyJIbl, COOTBETCTBYIOMHE 2-My M 4-My CTONOLAM, MOKHO T0-
Ayunth 13 popmys 1-ro u 3-ro cTonGUOB, 3aMEHAS YrOJl ¢ HAa —¢t W HC-
M0JIb3Ysl YETHOCTh MIH HEYETHOCTh TPHIOHOMETPHYCCKHX (YHKLMIA.

Hanpuwmep, sin(§+ a) = sin(§~ (*a)) = cos(—a) = cos a, cos(r + a) =
= cos(m — (—a)) = —cos(—a) = —cos a, tg(7 + a) = tg(x — (-a)) = —tg(-a) =
tg a.

Dopmysibl 6-ro cTONOLUA MOXKHO TMOIYYHTh, HCIONb3Ys (OPMYIIbI

. (37 S _(z _ _

7-ro u 1-ro cronduos. Hanpuwmep, sm(7+a) = sm(27r (2 a)) =
= et T e
= —sm( 2 a)— —COS a.

Dopmyibl 5-ro cT0/101a MOKHO NOTYUHTh M3 hopmyn 6-ro cronbua,
3aMEHSS YTOJl & HAa —¢ M MCTIONb3Ys YETHOCTh HJIH HEUETHOCTh TPHIOHO-

merpuuecknx dyukuuii. Hanpumep,

005(32—7‘— = a) = cos(%r + (—zl)) = sin(-a) = —sin a,

ctg(%r = zr) = ctg(%r 22 (—a)) =—tg(-a)=tga.
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661.

662.

663.

664.

665.

666.

Hcnonb3ys (popMybl IPUBEICHHS, BEIYHCIHTE 3HAYCHUS TPHIOHO-

METPHYECKHX ()yHKIHii:

a) sin 150°, cos 120°, tg 135°, ctg 150°;

6) sin 225°, cos 210°, tg 210°, ctg 240°;

B) sin 315°, cos 300°, tg 315°, ctg 300°;

r) sin(—135°), cos(—240°), tg(-300°), ctg(-225°).

HaiinTe 3HaYCHHE BBIPAKCHHS:

a) sin?120° + cos?150° + tg?225° — ctg?210°;

6) sin’(—330°) — cos’(—120°) — tg2(~240°) — ctg*(~330°);

B) 6sin(—240°) - cos 315° — 4cos 135° - tg(-225°) - tg 120°;
sin(=120°) _ ctg 120°- cos 330°

in(-210°) - o
r) in 300° 05 360° + 5in(-210°) - tg 150°.
3ameHHTE TPUTOHOMETPHUCCKOH DyHKimeii yria a:
a) sin(§+a); B) tg(%*fﬂ); 1) cos(z + a);
3 3z .

6) cos(%—a); r) ctg({*%a); e) sin(27 — a).
Ipeobpasyiite BeIpaxeHHe:

; z). ; . _3m).
a) sm(zt = 7), B) sin(a — m); ) tg(a > )‘

). . st E
6) cos(a - 7), r) cos(a — m); e) ctg(zr 3 )
T

TMpuBeauTe K GyHKLHAM yIIIOB, 3aKITIIOUCHHBIX B IPOMEIKYTKE [0: Z]’

CcleAyIolIHe TPHIOHOMETPHYECKHE (Y HKIHH:

a) sin 0,87; cos 2.4x; tg 3,7x; ctg 5.4x;
6) sin(—1,2x); cos 3,6m; tg 1,97; ctg(-1,7x).

Vikakute yriasl u3 npomexytka (0; 27):

a) CHHYCBI KOTOPBIX PaBHBI L, —@, -\/2—5, -1,0;
J3 2

6) KOCHHYCBI KOTOPBIX PaBHBI 1, —=o 0, TR

B) TAHTE€HChI KOTOPBIX PaBHbI —1, \/3_, ——3, 0.

3
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Mpumep 1. Boipasuth sin(-783°) uepes TPUTOHOMETPHUECKYIO

(byHKIMIO OCTPOTO yria.

Pemenmne.

sin(~783°) = sin(-360° - 3 + 297°) = sin 297° = sin(270° + 27°) =
=—cos 27°.

O TBeT.sin(-783°) = —cos 27°.

BOITPOCBI.

1s

T
3anuunte GopMyITbl MPHBEACHHUS IS YIIIOB ) T @M T— oW IOKaKHTE

Kakne-nubo JBe U3 HUX.
2. 1o kakoMy NpaBuIy MOXKHO 3anucarh m00yio u3 hopmysn npuseaenus?
Ilpuseaute npumep.

VYIIPAJKHEHHUS
Yposens A
658. SIBisieTcs 1M TOXKIECTBOM PABCHCTBO:
a) sin(90° + &) = —cos a; r) c0s(90° + a) = —sin a;
6) sin(180° + &) = —sin a; 1) tg(90° + a) = ctg a;
B) €0s(270° — a) = —cos a; e) ctg(180° + &) = ctg a?
659. YrpocTuTe BbIpakKeHHE:
a) cos(—a) - cos(180° + @) ; 5 lg(lSO‘ —a)-sin(270° + @) .
sin(—a) - sin(90° + ) ° cos(180° — @) - t2(270° — a)*
5) sin(=e) - ctg(-a) i ol cos(270° + a) - ctg(270° — )
cos(360°— @) - 1g(180° + @) sin(180° — @) - tg(270° + @) ~
660. BripasuTe cIeayiome TPUroHoMeTpudeckie GyHKIMH Yepe3 TPHro-

HOMETPHYECKHE (hYHKIIMH MONOKHTE/IBHBIX YIIIOB, MCHbIINX 45°:
a) sin 70°, cos 50°, tg 68°, ctg 73°;

6) sin 175°, cos 130°, tg 165°, ctg 170°%;

B) sin 220°, cos 240°, tg 190°, ctg 250°;

r) sin 320°, cos 290°, tg 340°, ctg 325°;

1) sin 560°, cos 840°, tg 760°, ctg 990°;

e) sin(-310°), cos(-500°), tg(—400°), ctg(-830°).






