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VueGuux nodzomoanen  coomaememauu ¢ Tunoaoil yxeGuol nposparmoi
obuoanenozo codepxanun no npedxemy «Anzedpa» dan 10 xnacca
ypoana ocuoanozo cpeduezo olpasosanus, ymaepydennod
Munucmepemaox ofpazosanun u nayxu PK.

Tlon penaxumeii M. Oteagaesa — 10xTopa Quamxo-
matemariueckux uayx, npodeccopa HAH PecnyGmui
Kasaxeras.

Veaopusie ofoauauenss

W4 Bonpocs! 1o 0CHOBHEIM MATEPHATAM TeMBI
E3 Mpaxriueckue pacorst

] Marepuanst us uctopuu

A YupamHesus epBoro ypOBHA COKHOCTH

B VipasHeRus BTOPOTO YPOBHA CAOKHOCTH

€ VupamHeHus TPETHEro YPOBHA COKHOCTH

% YnpamHeis nossIERHOl TPYAHOCTH i TBOPUECKOTO
xapaktepa

A Hauano pemenus (10xasaTenscTsa) aanaun

= Kosen pemenus (10Kasateascrsa) sanaun

smmexos A. H. u xp.

I 99 AareGpa: VueGmux ans 9 xracca obmeoSpasosatensoit
wixcoass. A. H. MbtnsiGexos, J1. A. MstnsiGexos, P. H. Kyxa-
Gaes. — Amuars: Atanypa, 2019.- 224 ctp.
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Tpemneaosue

Jlasubit yueOnux, npepsassatenubil As 9-X Kiaccos of-
Ie0BPAIOBATEBHEIX KO, HMEET PAA CHemHDHIECKHX 0CODeH-
HocTell. DTOT YUeOHMK TAK Ke ABIATCH YHMBEDCATBHBIM,
KAK M yueOHMK ¢AAre0pa-8e, B HeM MOTHOCTBIO OXBAWHBI
KAK MATEDHAL 0 HPOrPAMME 00IIE00PAI0BATE M HELX KO, TAK 1
MATEpHAT IO IPOTAMME WIKOI I KJIACCOB ¢ YIYGMEHHBIM uay-
uemmen waremarukwm. Kpowme Toro, Bee sajamms  rpym-
m C, B OCHOBHOM, NPEAHAHAUEHH AT KIACCOB C Yraye-
nemmbe usyuemmen marearmku. Tem He Memee yuamtecs,
OBIANAIONIHE MATEMATHUECKUMH CHOCOGHOCTAMM, MOTYT Cca-
MOCTOSITE.ILHO H3YWHTS OTH MATEPUATS! BO BHEYDOUHOE BPENsL.

B enom mpu mayuesmmi kypea anreGpsi 3a 9 Krace mo a-
HOMY YueBHHKY, HEIABUCHMO OT NPOGMIA KIACCA, PEKOMEHAYEM
DHAEPHHMBATECA CIEAYIOIIX PABIL: IPK 3AKDEILTEHNN HOBOK
TeME HEODXOMNMO, UTODH Kai(Abill VUEHUK B NOAHOM OGbeme
ocsown saxasus rpymms A. Mnaue GyfeT HEBOIMOKHEIM B 1OI-
Hoi Mepe ocBouTs saxamus rpynn B, C i mocxexyiomue Hossie
Tem1. T09TOMY HEODXOAMMO CAEANTS 3a TeM, UTOOH yuamecs,
KOTOPEIE B TOTHOM OBBEME 0CBOWTH 3afAKMS TPYIIE A, HOCTE-
HEHHO NEEXONMAN K BHINOIHEHWIO SAAAHMH CIEAVOHX VOB
Heii comHoCTH.

Heycraussiii nouck, HeyToMumbiil TPYZ U BEICOKOE cTpeM-
JleHUe, HECOMHEHHO, IPWHECYT CBOM IUIOZ! B OCBOGHMI HPEA-
Mera.
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Tioaroperne warepwana, MpORAGRHORo § 8 snacce

Paazex 0. IOBTOPEHHE MATEPHAJIA, IPOU/IEH-
HOTO B 8 KJIACCE

Hayuus MaTepHa:s AaHHOTO pasiena, Bui:

 BenowmuTe Matepua, npoiierusiit B 8 Kracce;

© HOATOTOBMTECH K OCBORHII0 HOBOTO MATEDHAIA, HAYUAEMO-
ro B 9 Kacce.

1. Uro masmsaercs xsaxparubiv Kopuem? Ipusenute mpi-
wep.

2. Uro HASKBACTCA ADHOMETHUECKHM KBAADATHBIM KOpHEM?
Kaxute ero caolicrsa nbl auaere?

3. Kakie uncia sasssaioress uppanuosansusimu? Ipuseai-
e npumepsL.

4. Kaxue uicia HASMBaOTCH AHCTBUTEILHBIME U KAK BH
HOHUAMAETE MHOKECTBO AHCTBUTENLHEIX Witcen?

5. Kax maitrn nenyio (apoGuym) wacrs uucra? Tpusemure
npuep.

6. Kax uaiTu koODAMHATH TOuKU HA WHC7OBOH PAMOH?
Tlpusesire npivep.

7. Kaxie uic108bie npoMeskyTki Bsl sHaete? Buipaoute 1x ¢
nomousio Hepasencrs. Mpusegute mpusep.

8. Ilepeuncaure croiictea Gynkumn y = \x u moctpoiite ee
rpagui.

9. Kax onpegensiercs xpaipariuas Gynkuua? Hasosure
ocobenocTi pacnonoenus rpaduKa KEaAPATHUKOM (YR
B GABUCHMOCTU OT KOSQMUIMEHTOR U AMCKPHMHHAHTA KBAADAT-
Horo Tpexuena.
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6.36. Hailurre nesbie KOPHI MHOTOWIEHA M DASIOIKITE €0 Ha

o
1) '-72-6; 2) #+9x+11x-21;
3) x-bx*+3x+1; 4) ¥+9x+23x+15;

5)xt+3x'-12x'-38x-24;  6) x'~6x'~1dx'-11x-4.

6.37. JlokasuTe, 4TO HPH KAKAOM HATYDATBHOM /i SHAUEHHE Bbi-
paenus n'~5n'+4n genutes wa 120.

6.38. Vipocrure shpasenis:

[

J e )

5 [a b 72] [ 2 +m271],[ 1 ];
w FErrr A Prraerer)

#-2ya)(x+y-2)
(xryra)(e+2 —2mz-y)

6) @' 3ab+acs 2" - 2be
b e
6.6. Ypasueuus u cucremsi ypasmemuii
6.39. Peuure ypassesus:
5x+T
) fo-mr O

5) yta 3571 _yg 1o8r,
LT x+d

Lo, % 2, n2 = 2

3x+2 5x+6 7x+8 ¥-9 x+8 x-8

6)

6.40. Pemute ypansesus i KaxJOM GHAUHUH NADAMETPA a1
1) a(a-1)x=a; 2) x*+ax+36=0;  3) x*~(2a+1)x+a’+a=0;

x-a x-a x+a
91570 8 =50 6 3
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Pasaen 6
6.41. Pennre ypasuenis:
1) x'-5x*+4=0; 2) Tx'-2'-6 = 0; 3) 3x'— 5x*+ 2= 0;
4) (x*+x-1)* - (5x'+x-1)-2
5) (Bx-x-1)-18x* +6x-1 = 0;

: 5
6 x+1] 75[“1]“5:0; 7w esresel

8) x'-5x"+8x*5x+1=0;  9) 10x'-20x"+30x*~20x+10=0;
20' —5x+d  15x-10

10 3x-2 +21‘751+4: 3
11y Fox-1 2ol
-1 r-1

6.42. Pennre cuctemy ypasuen
Bx+5y =11, {201715!/751, {3:+5y=20,

n % 1x-3y=10,2; ¥ Jex+10y=7;
2 [Bxeay=12,
) 2 —say 5y = R P
8 k) {x S5xy 4Ty
g [P0 ot By dg?
2t 4 Bxy + 5y =475 D \x® 4+ By + 5% = 5.

6.43. TIpi KaKuX JHAUCHHAX G CHCTeMA ypaBHEHWii wveer mO
Meubell Mepe TPH PA3HBIX KODHS:

y* +2y(2+x) + (x* + 2x) (4~ ") =0,
y-ax-3a=0?
6.7. Jloxasareserso nepasencrs

6.44. Jloxasure Hepasencrsa:
1) (6u-1)(u+2)<(Bu+4)(2u+1);
2)(Bo-1)(20+1)>(20-1)(2+30);

3) "T”’Nm 4)a+§>2,a>n;

5) 7‘“;’*%%3; 6) 1X+y1[%+§]“v x>0, y>0);
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rpansenn A7 nosTopen Kypea aeop 53 VI X xmacen
7) atbteab + Jac +Vbe » (a20, 20, ¢20);
8) (1-a)(1-b)(1-¢)>8abe, (a>0, b>0, ¢>0, a+b+e=1).

6.45.

6.46.

6.47.

6.48.

6.49.

6.50.

6.51.

6.52.

202

Jlokasute, 4To KaKAAH CTODONA TPEYFOIBHMKA MewbLe
ero noxynepuserpa.
87 113 112

86
Cpanmre wnexn: 1) o= u 225 2) 773 ™ 7775

3) 23 - JIT u V22 - /10 4) V38 +20 u VBT +21;
5) b+5 u 26+3; 6) a*+1 u 2alal.

Cpasrute Bpex, 32 KOTOPOE MOTODHAR J0AKA IPOIIHIBAET
20 KM YTH 10 03€PY, I BPeMSH, 33 KOTOpOE OHA IPOMHIBAT
10 kM nyre npotHs Teuemus u 10 K myTH mO Tewemmio
pex.

6.8. Pememe uep:

encrs, Merox uutepsasion

Pemure nepasencrsa:
1) 17-x>10-6x; 2) 30+5x>18 - 17x; 3) 6x-34>x+1;
4) Bu-1<6u-1; 5) 5x*~5x(x+4)>100; 6) p(p—1)-p*>12-6p.

Penre cucresy sepasencs:
b [Bezescn ) focioaecy,
1-4x<0; 3-4x<32;
2c-3<0, 3x-2<5:-8,

3) {22 ) 20
) 12505y, LS
2 2-x

Pelire HepABEHCTEA METOAOM UHTEDBANOR:
1) @eDBx-4)x+5)>0;  2) (x-6)(0,5x+4)(5x+10)<0;

x-2x+3 1
el ——>3;
3 TS =178
5L, 2,3, -3
X1 %48 x+2 =1
Pemute nepasencrs:
1) x*-3x-4-0; 2) x*-5x-6<0; 3) x*>16;
4) [x*~Tx+5>5; 5) [x*-3xj<x; 6) [x*-3x]>x.

Ipu xaxux sHauenuX a Hepanenctso x*~3ax+1>0 sepio
s moGoro x?
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Pasaen 6
6.53. TIpu KaKuxX sHAUEHMAX @ wnexo ¥—1 ABIAETCA pemermen
HepasencTsa ax*+(3a*+1)x-3-0?

6.54.TIpi Kaxux SHAUEHMAX & 7I000¢ DelIeHHE HepABeHCTSA
x*-3x-4<0 sBaserCs pemenien HepasercTsa x'-a’<0?

6.55.TIpi KaKHX SHAUEHMAX & JI000C DElIeHHE HepABEHCTSA
x*-52+4<0 ABIAeTCA pelIeRUeN HepaBeHCTBA ¥'-a’>07

6.9. Crenems ¢ HELIM M PAMONATLUEIN NOKAZATEIMI

6.56. Vupocrute pupasenus:

Ymim .
EPETA
(¢ o467 oF ax?)
6.59. HaiiuTe 3aBHCHMOCTE MEKAY X H Vi
Dax=tf, y=t7 2 x=t, y
8) x=3F, y=2r 4) x=05t7, y=04t7.
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6.10. Hecaexopamie (ymsuun 1 noctpoeune ee rpadusa

6.60. Tloctpoiire rpagmki pysKumit:
1
2y

1 -
y=vrs O = D=5 By=-

6.61. Haiizure obacts onpesenenus bysxuim:

3) y=lxl;

D Dyt By
' 2 1

Pt ER et O v
s e

DR Y e

6.62. Mceaenyitre ysxumm u noctpoiite ux rpadui:

1) y=lxe—1]+xf; 5 8) y=x-6x+3;
4) y=|x*~6x+3; 6lx+3;  6) y=[x*-6lx|+3].
6.63. Tocrpoiite rpaduxu pynxmumii:

1
Dy=rg DY

5) y:‘::;‘, 6)y=

6.11. Uncrosas mOCAETOBATEILHOCTS.
Apudmeriueckasn u reoMeTpHUCCKAsH NPOTPeCCHI
6.64. Buminuuire mepssie 5 IEHOB HOCIEAOBATETBHOCTIL:
3n-1 n+ (1)
1) x,=2n+8; 2) £,=(-1)'2; 8) %, =5 4) X, (7‘;

6.65. Hammire opsy.ry 00UEro 1ieHa HOCIe 0BATe TbHOCTH:

11
[
1) 19 16 2) 3, 6, 12, 24, 48,
2 4 8 2 408 16
L2, A8 -
) 1017 201 301 4 3 9’ 27 81

6.66. TIycts a,, a,, ..., @, ... — ApHQMETHUECKAs NPOTPeCCHS ¢
pasuoctsio d. Jlokaxiure dopy st
ta,,, 5,20t 070d

a,-a+(n-1)d, 2a -

Ife S, — cyMMa NEPSELX A WIGHOB HpOTpeCCHIL.

24, +(n-1)d
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6.67.

6.68.

6.69.

6.70.

6.71.

6.72.

6.73,

6.74.

6.75.

6.76.

6.77.

Pasmen &

TIyers by, by, -oey b,, ... — TeOMeTpIUeCKas HPOTpECCHs O
suamenaresem g. Jloxasure hopyyssi:
b(1-g"
5, :bx‘l""vbf =b,b..:> S, Mv
5 -

DAe S, — cyMMa MepBELX 1 WeHOB pOTpeCCHiL.

TIyers b, by, .. b,, ... ~ Geckoneuno yOumamoman reove-
rpiueckan nporpecens co amamenatenes g (gl<1). Moxa-
b

KuTe QopMyIy b+, +.tb, +

[

Haiigute cysy mepssix 10 wienos apuderiueckoit mpo-
rpecemn, ecau:

1)a,~7,a-11; 2)a,5,a,-13; 3)a+a-11.

Tlyers a,, a,, ..., a, — ApHQMeTHUECKAs TPOrpECCHs, a,~d,
, (a>0, b>0). Berpasure cymmy

\ ' f
et g T—_ T uepeaa,bun.
Gl e T

Banuuure Gopyyry OGUIEro UiIeHA APUGMETHUECKUX 1PO-

rpecenit —7; 11; 29; .... m —8; 11; 25;

Haiigute mepshiii wieH W SHAMHATEND reoMeTpHuECKoil
mporpeceu:

. Mescay wncxas 5 i 25 PAIMECTHTE CeMb WHCEI TAK, HTO-

G5t OHI BMeCTe ¢ AAHHBIMI YHCIAMI 0ODAIOBATH FEOMETPH-
ueckyio nporpeccuso.

TIpu kaKkux sHAueHUAX a KOpHM ypasHemuit ¥*~5r+4—0 n
22-a—0 06pa3YIOT NepBHIE TPH WieHA reoMeTpHUECKOH npO-
rpeceun?

Toyets b,, by, ....b,, ... — Gecxomeuno yGmsamman reome-
Tpueckas nporpeceis. Bupasute cysmmy uepes b, u g

1) byrbytbtens 2) B4 4B+ B) bF +bE 4B+
Tlepesii wien Geckomeuno yGusamomelt reomerpueckoii
mporpeccun pases 0,3, a ee cywmwa passa 0,9. Haiizute ee
amamenarens.

Haiigute cymmy paga:

5 21+l L, L
5% 1%
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6.78.

6.79.

6.80.

6.81.

6.82.

6.83.

6.84.

6.85.

6.86.

206

Obpatire Geckomeusnyo HEPHONMUECKYI0 APOGH B OOHIKHO-
Benny

1) 1,21(32);  2)0,27(345);  3) 3,(31); 1) 2,14).
Tpu wiena, nepsoe 3 KoTOpHIX PaBko 1, 06pasyior reome-
‘Tputteckyo mporpeccuio. ECIM 0O 13 STUX UHCEN YABOUTS
H BIATH MX B YKASAHHOM HOPAAKE, TO NOIYSHM APHDMETH-
ueckyio mporpeccuo. Haiiurre oTu umcna.

BockMoit wien apumeruieckoil nporpeccun pases 60.
UieHst a,, @, W a,, 00DAIYIOT TEOMETPHUECKYIO pOTpec-
cuo. Hailurre anantenatens otoi nporpeces.

6.12. Tpuronomerpuueckue BLpazKenus
Haitue snauerus Tpurosomerpuueckux ynxuui yona ,
eca:

1) sine =

3) tga =2/2, 0<

™
TIpu KaKUX SHAUCHIAX G WHCIO ¥ ABAETCA KOPHEM ypan-
semis

Bsinbx+2sin5x-+5eosdx—3sindx+2cos2x—sin'x=a ?

Tyers o<,<g, HaiiguTe Ha eXMHHHON OKPYKHOCTH TOU-
Ky, cootsercrayiomyI0 yriy:
1), ox, whr, Dox T 2) x + 2ak, keZ;

3)=x + 2nk, keZ;  4) x + nk, keZ; 5) (1)} + h, keZ.
Vapoerire spacenis:

1) 1+sin(n- q}’mz[ w) 2)1- tg[ w)ng[ w]:

3) 1+ tgpta2p; 4) ctga- ctg2a.
Toxaxure Toxxectsa:

1) (Ltetga)(1-sin‘a)=ctg’a; 2) (1+tg*B)(1-cos’p)=te’h:
1 1

sinxeonztgx _p _ iy

cos x + sin wetgx Wyl gyl
TMokasute, WTo SHAUCHNE BHPAKEHIS He JABUCHT OT Y:

1) cos(38°+y)cos(52°—y)-sin(38°+y)sin(52°y);

2) nn[‘lnf y]cn!(% ” y)+ cu![% - y]m.(% - y]
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Hus cosor - cosp, sina - sinf  sina - cosp B cymmy:
1

cosa - cosp=5 [cos(a+p)+cos(a—p)], 3)
sina - sinf ; [eos(a—)—cos(a+B)], ()
sina - cosp=x [sin(esf)-+sin(a-P). )

Merogs: noxasarenscrsa oTix (opuya noodmsi. Tootony
npuseen noxasatexserso mmms gopmymst (5). To dopmyre
comenun cos(@+p)= cos - cosp — sina - sinf, cos(a—p)—cosax
x cosptsing - sinf. TIOWIeHHO CKIANBBAR OTH DABEHCTSA, WO-
Ay
cos(a+p)+cos(a—p)—2cosa - cos,
o

1
cosar+ cosp= [cos(arp)+cos(a-P)]-

Dopayst (6) u (7) AOKASHIBAIOTES AHATOTHUHO.
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Tipuvep 1. Yupocrunt supaskenue sin84°+sin36°.
A Tlo dopuyae (1)

84°436°  84°
249

SinB4°+sin36°=2sin—. 08 24°~38° _ sing0°cos24° =

= VBeos24°.

Tipuvep 2. Haiizen snauerue hpaskenis
c0812°-25In36°5in24°.
A Tlo dopuyae (6)
1
08122+ 5 [cos(36°-24°)-cos(36°+24°)]= cos12° — cos12° +

+c0860°=

5. m
Tipunep 3. TpeoGpasyen cymmy tgx-+tgy B mpoussenene.
sinx cosy + cosxsiny _ sin(x + )

cosz cosy cosxcosy

A tgxtigy=

|, ! Homumure oy, mpeoSpasyoue cyswy TpHTOHONE-
Tpuneckix pymKNui B TpOMIBCACHILe, 1 AOKAKITE UX.
2. Hanummre dhopwyist, IpeoSpagyiomie NPONIRCENIE TPUTO-
HoMeTpIeCKITX BYHKIIL B CYMNY, H AOKAKITE X

3. Kax Moxno npeoSpasosars cysy (pasuocts) sina + cosp s
npoussexenite?

[pakneckanlpacoral

B yueGuikax, u3jaHuLX patee, TACTO BCTPENAIOTCH 0G0sHANEHII
i

1 -
sec 6= — (cexane) m cosee o = - (xocercan). TlpeoSpaayit-

7e cyny 8 npomaneaente: 1) sec « * secf; 2) cosec @ + cosec.

Yupamuenus
A
4.128. TpeoGpasyiite 5 nponssenemue:
1) cosdT°-cos15°% 2) cos58°+c0s24%;
3) sin70°+sin30° 4) sin17°-sin35°.
4.129. Hamumure 5 suje npoussenenus:
3

1ain2® 4 ainZ; 2)eos 1% 4 cos
5 5 12
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15

1
478.1) i D)

3) ctgy; 4) 5) ~sin‘a; 6) ~sin‘u.

'
4.79.1)0; 2) ~cos’a; 3) ~1; 4) P 5)~2cosa; 6) ~cos’u; T) cosy; 8) ~tgx.
6ot
2,

1
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2 3 4)sin| Ly q|-sin( Z-
8)205[3 u]+cosﬂ, ) [s u] [s u)

5)sin X —sin X; 6)sina—sin[a+ Z].
[l 3

4.130. Hanuuiire sopaenis s Buie IpONIBENeH:
1) sinl5°+cos65%  2) cosd0°-sinl6%  3) cos50°+sin80°
1) 5ind0°-cosd0°%  5) cos18°-sin22%  6) cos36°+sin36°.
4.131. Pasnoxure 5a MuOKuTeTH:

1) sin3o+ sina; 2) cos2a-+cosBo;
3) cosr—cos3x; 4) siny-sin5y.
4.132. TIpeoSpasyliite mpoussenexue B cymsy:

1)sin(x+§]sin(1—§]; 2) cos(x+y)cos(x—y);
3) sin75°sin15% 1) cos40°c0520%

5) sin(30°+x)c0s(30°—x); 6)cas[§ + y]sin(% - y).

5) A sin(30° + x) cos(30° — x) = =[sin(30°+ x +30°— x) +

B

+8in(30°+ ¥ ~30°+ x)] = %(sinﬁo" —sin2x) = ? = %sin2x

4.133. Tpecrasbre 5 Buje npoussenenia:

1) cosx+sing;  2) sinz—cosy; 3) sin’z-siny;
1) costr—cos’y;  5) sin’x—cos'y; 6) tgx—tgy.
B

4.134. floxamure Townectsa:
x x
Dsin +cosx = VZeos( Sz 2sinx—cosx = Feos[ Lo x
Jaing e (4 ] ) e (4* ]
4.135. Tpecrassre 5 suze nponssexemia:
Dectgriciay;  2)ctgx-ctgy;  3) 1+tgx; 1) Ictar.
4.136. Pasaowure na noxHTeM:

1)1+ cosp+ cos%; 2) 3-tg*p; 3) cosp-sinp sin2p;
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1

~sina. 4.113. 2) sin‘e; 3) 3 tg2u . 4.114. 1) cosd:

4.115. 2) cos?2x; 4) i 6) cosa. 4.116. 1) 20s20% 4) cos18°.

407 1) 20 -2 sinza =22 cosza= L, otg2a= L. 418
T % % 2

336 336

a1
30 19, 1) eon-Ls
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~2.4120.1)1;
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02 4123.-2,25.4124. ) 1 2) g7 4125.1)
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4) ctg®p-3; 5) cosfi+sin2p-cosaf;

6)1-tg+—— 7) 8-dsin’f; 8) 1-deos?p.
cosp

5) A cosp + sin2p - cos3p — (cosp — cos3P) + sin2p —
Brap B30
2 2

— sin2p (2sinf + 1) m

—2sin +sin 2P = 2sin2p-sinf+sin2p—

4.137. Vupocrure spipaenis:

sz -cosx, PECEITIVE
Sinx+cosx cosx+cosy

g)28iny —sin2y )2 ey
2siny +sin2y g2y tgy

5) 1 i sin(“y)ﬂin(ky)_
tg2xtgx +1 sin(x +y) - sin(x - y)

4.138. Buucaute:
1) sinl5°cos7°—cos11°c0sT9°~sind°sin86°;
2) cos17°c0s73°—c0s13°c0s21°-cosd°cos86°.

c
4.139. Hamumure 5 Buge npoussexenis:

1)VZ ~2cosp; 2) 0,5+sinp.
4.140. Jloxasire roxaectan:

1)1+ 2c0s 2% = dcos[ =+ x |cos[ S - x |5
G G
z)ﬁfmnq:Asin(gnycos[gw];
3)1-4sin® x = 4sin| Z-x |sin[Z+ 2 ];
6 6
4)3-4cos’y 7Asin(%$stin[§7y].

4.141. Vupocrure soipaenms:
1) cos’a+cos?-cos(a—p)eos(a+P);
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2) sinp+sin’y-+cos(o+y)eos(o-y);

3)cos (w - %] ~sin® [(p - %")

4.142. Jloxaure dopmysi:
1) sindu=3sina—4sin's;  2) cos3u=4cos'a-3cosa;

3tgo - tg'o ctg’a - Sctga
3)tgo = SEL_LEL, g)eygpq - TETTCRT
)tede = S e ) Betgio 1
4.143. Jloxasure Toxaectsa:
(s 2sindocosdy oo
1 cosbg - 2sin’ 3p
) 2cos” 20 + cos 5~ 1
Sin B0 + 2 cos 2asin 20
sin4p + 2sin
) sindp + 26in3)
2(cosp + cos 3p)
2cosy + cosBy + cos By
cos By + sin y sin 2y

ctgd, 5o;
cosp tg2p;

1) = dcos2y.
4.144. Hanuunire 5 sue nponasexenus:
1) V3 ~2cosg ; 2) 2sing-+3;
3) V2 +2cos0; 4) 0,5-sing.
4.145. Pasaoxute Ha MuowuTenM:
1) siny+sin2y+sindy+sindy;
2) cos2y-cosdy—cosby+cossy.
4.146. Haiture suaverue sopaeniit:

1
1) cos2y—cosby, ecnu cosy=—=;
-cos6, i
2) sinBy-sindy, ecan sin 2
' 3

Jlonoanurensusie ynpamuenus & paszeny 4
4.147. Jloxasure roxaectsa:
(le2e etgdy ey
Ctg2c+ gy tgdy
8eos’ 2y

2)tgy + ctay + tady + ctgdy =
sin6y
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1-tg(90°+ ) _ tg(180°+p)+1
T+ctg(360°—p) ctg(270°—B)-1
1-2sin’x _1-tgx

T+sin2x

7

10) cosy-sin‘2y—costy(1-4siny).
4.148. Vupocrure sapaenms:

1)1-sin (5 = 37{] —cos® [f] +sin’ (5]:
2 1 1

z)sime* Zy]fsiu’[%fzy);

B)cos(o+2p)+sin(o-2p)-1:

1) sin’(x+2y)+sini(x-2y)-1;
5) (cosa—cos2f)*+(sina-+sin2p);

ctg® [m glfcos’ [u - 2]

ctg® [p = g] — cos® [u + g] ]
ctg(270°-x) ctg®(360°-x)-1

1-tg"(x-180°) ctg(180° +x)

6)

7

4.149. Paoxosure Ha MHOKuTE!

1) mg[%Jﬂtg(%)w; 2) sindp-2cos’2p+1;
tg' — te’l
3) costy-sin-ty; g BBt

ctg'B-ctg’B’
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T 2 . .
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27 5n =
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2
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Paagea 5. DIEMEHTBI TEOPH

BEPOATHOCTE

5.1. OcoBst Teopiu seposTHOCTEi.
5.2. Teomerpuueckas BepOATHOCTS.

i,

i

Huzoi kounaexe «Cegeproe cusnuen, 20pod HypCyaman.

Km0l KOMILIEKC COCTOUT W3 UeTHpeX SAaHui, OFbe/HeH-
HEx ofwedi naatopsoit. Dt sxamua coctost u3 20, 28, 38 1
43 oraeli coorsercraento. VayuMB MATEDHANHI ARHHOTO Pas-
Je1a, B CMOETe ONDEEINTS BEPOATHOCTS TOTO, 4TO KHTEIh,
Bomenmuii B 1upT BA 13 sTake, npousaer ma 15-u sraxe.

5.1. Ocuonrt Teopuu BeposTHOCTE]K
Mayuus MaTepuais AaHKOI Tembi, Bu1 Oyaere:

OCBABATE NORATH CO0bimue, €AYUaliHOE coBbmUe, docmo-
6epHoe coBbimue, HEBOIMONKHOE COBHMUE, 6AAZONPUATLCMEYNOWUE
UCX0ObL, PAGHOBOIHONCHIE U NPOMUBOROAOW HbLE COOLLMU;

© PASIHUATE DNEMEHTADHOE CODBITHE OT HEAIEMEHTAPHOTO;

© GHATH KIACCHUECKOE ONPEJeNeHME BePOATHOCTH M IDHMe-
HATH ero IpH pelleuH a4aY;

© GHATH CTATIMECKOE OUPEXeTEHHE BEPOATHOCT.
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4.2. Onpeenene TpuroHOMeTpHYECKHX (ByHKMMI.
4.3. Cuolicrsa TpuroHOMeTpHUeCKHX DyHKIMI.
4.5. Tpuronomerpuueckie dopsysi.

4.1. Tpanyenas u pammanuas Mepst yria w Ayru

Mayums MaTepHATE AAHHOI TeMbI, BbI:

© yesoute moHATUE pAAAHHON MePH YIaa;
© HayuHTECH EPEBONHTS IPAAYCH B DANMAHEL M DATMAHS B
rpanyes:;
© HAyUHTeCH OTMENATH HA eNMHMMHOIN OKDYKHOCTH TOWUKH,

T 3n

coomsercrayiouue wncas 0, 5, T, L, 2.

4.1.1. V)

Aty

C TpuromoMerpuueCKiNI DyHKRUAMI Sin G, cOS G, 1§ o 1
clg u Bu yae BeTpeuauHCE B KypCe reoMerpuir 3a 8 Kuace. Te-
IePh Mb IDHCTYIUM K CHCTEMATHMECKOMY MIYYCHMIO TDUIOHO-
Merpuueckix (ymkuii. LA 9T0r0 CHAYALA 1AYGAKe PACCMOTPIM
nousie yraa.

B KypCe TOMETDIH BB B OCHOBHOM DACCMATHEAIN VIIM B
npesenax 2o 360°, a TPUTOHOMETDHUECKHE BYHKWHM /IR VIO
%0 180°. JIiims HapeAka HAMH PACCMATDHEATICE YRAL, GoxbMIMe,
Ges 860°. Hanpusep, cyMa BHYTDHUX VIIOB n-Yroimuuka
pasia (n-2)'180°. Eexu 7=5, To cyMwa BHYTpEHNIX YI108 NAT-
yroaauka pasua 3:180°=540°. Eean o < 360°, To semuuuny o1o-
10 Y1114 reOMETpHUCCKI MOKHO 1H30BPATMTE TAK, KAK NOKAIANO HA
pic. 4.1. TloaToMY BOIHHKAIOT BONPOCK! ¢KAK HYJKHO NORUMATS
yrox, panmsiit 540°7», «xaxos ero reoMerpieckii cMaica?s

rofe OTRETHTS HA OTH BONPOCH, PACCMOTDMM OKDYA-
HOCTS C LEHTPOM B HAYATE KOOPAHAT U PaguycoM R (puc. 4.2).
Bexrop OA , coeaun ol HRYAIIO KOOPAUHAT U TOUKY A OKDYH-
Hocrn, uaasizaetc paduyc-aekmopox 104k A. Torga 1060it yrox
MOAHO PacCMOTDETs Kak (QUIYDY, OGPAIOBAHHYIo BpAmeHNeM
pauye-nexropa OA 0K0:10 ueHTpa O. Biech HYAHO IANMETHTE, UTO
paguyc-sextop OA MOKHO BPAIATH B ABYX HANPABJAEHUAX: IPO-
THB Xoia wacOBOH CTPENIH 10 XORY Yacosoli crpenxu. Hanpas-
JleHite BPAINCRILA IPOTHE XOAR YACOROH CTPEIKH HAIELBACTCH NO1O-
JeumebHbN HAMpAGIEHLEN, B IO XOAY UACOROI CTDEIKI — OM-

104






OEBPS/image/377.jpg
Pasmen

5.1.1. TpocrpaneTso semenTapusix codwrrmii

K wineny ocHopubIX nomaTHil Teopui BeposTHOCTEl OTHOCHT-
i NOHATHE IEMEHTADHOTO COOWTHS U HOHATHE POCTPAHCTSA
oxemenTapubIX coBhITH.

Dnenenmapunin  cobwmuenw  HAINBAOT  BHUOTHEHUE
KAKOPO-11G0 MEXOA (DE3YIBTATA) DKCIEPHMEHTA (OUBITA, MBI
Tamus), T.e. BeAKuil ¢HEPASIATACMELio HCXO SKCIEDHMEHTA HA-
aiBaeTcs onementapubiv cobrren. Hanpusep, npu Gpocasus
MIpAIbHON KOCTH MOeT BHmACTH 0uKo, pasHoe 1, 2, 3, 4, 5
s 6. B peayabrate o1oro skcmepumenta (Gpocae HrparbHOi
KOCTH) MOKET NPOUGOHTH OfHO M3 CIEAVIOUIX PABHOBOIMON-
HEIX anemenTapHBIX cobuTuit A, A, A, A, A, A, Baecs A,
suipaaer sumananme k ouxos (k=1, 2, 3, 4, 3, 6) B peayan-
Tate pammoro oKcuepumenta. Eeam B mpouecce OZHOKDATHOTO
GpocaHis MIDATLHOM KOCTH HAC WHTEPECYET BEIIRICHME HeTHO-
1O UMCIA OUKOB, TO OHO TRIKIKE ABIAETCA CAYUAHHBIN COBHITHEM
«BHNAZIeHME UETHOTO WHCIA 0uKOB». OFHAKO OHO He ABAATCH
oeMeRTADHBIM CODHITHEM, T.K. CODHITHE, BHDAKANOUIEE BHIA-
JIeHIe HETHOTO WHCTA OUKOB, PASIATAETCA HA DIEMERTADHHE CO-
Ouimun A, A, A,, T.e. OIDEAEIAETCA BHIONHEHHEM ORHOTO U3
X coObITHil. AHAIOTHYHO, eCIN B KAUECTBE MCHHTAHMS BIATH
OAHOKDATHOE GpOCAHME MOHETHI, TO MBI OHIACM BA PABHOBOI-
sosHEIX Hexoga: I' — BHIAZeHNE MOHeTS! repGoBoii cTopooi, P —
BHIIAZIEHIE MOHETH YHCI0BOH CTOPOHOIL.

Ecau xasusii snevent moxectsa U Bhpaaer Kakoii-1u6o
oxemenTapubili MCXOX DKCHEPUMEHTA U, HAOGOPOT, MOGOM dne-
MeHTAPHBI HCXOZ JAHHOTO IKCUIEPUMERTA ABIACTCH HIEMEHTOM
sHOmecTsa U, 0 MHOKecTs0 U HASHBACTCA NPOCMPAKEME0N
snemenmapubx cobuwmui. JLus NPOCTOTH 3Aech W AaTee Gyxem
CUMTATH, WTO KONHYECTBO HNEMERTADHELX COOBTHI Koneuro. Ha-
pHMep, KK GHLIO NOKAGAHO BHME, IPH GPOCAHMI HIPATHHOM
KOCTH IDOCTPACTBO DIEMEHTAPHBIX COGHITHIE COCTOMT U3 6 Dre-
senron: U={A,, A,, A, A, A, A,), & npu Gpocanu MoHeTs! ume-
ex npocrpancrso U = (I, P).

Kax0e HOAMHOKECTBO NDOCTPAHCTEA DIEMEHTADHBIX COOBI-
Tuit BasHBaeTCA caywadnuM cobwmuen. Hanpumep, npw 6po-
cammu urpansHoit KoeT mogMHOMecTB0 A={d,, A,, A} onpexe-
ser cayuaiisoe COGHTHE ¢BEITAACHIE UETHOTO YHEIA OUKOBY.

Ecau 3apatiee HIBECTHO, UTO HPH T0GOM HCXOAE MCTITAHNS
COBITIE HACTYIUT, TO TAKOE CODBITHE HATHBACTCS JOCTMOBEPHHLI,
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360°a

Puc. 4.1 Puc. 4.2
PpuuamenbHbLn HanpaGekuex. VIAH, NONYNeHHEe BpAIeHMEN
pauyc-BexTopa DA B NOMOKUTELHOM HANpABTEHIH, GePYTCS CO
GHAKOM ¢ILTIOCH, & B OTPHIATEIHHOM HAPABICHUI — CO SHAKOM
«emmnyes. Hanpumep, sa puc. 4.2 Ma0ODAEHb! I, paBHbLe
+60° u —60°. Becs ZAOB=60°, ZAOC——60°. Vrox mesxny sex-
opox OA 1 nonONHTebHEM HANpABACHMEN oc OX (pic. 4.3),
T.e. YTO1, COOTBTCTBYIONMIE HEMOABUIKHOMY COCTOSIHILIO PAAUYC.
sextopa OA , cuntaercs pasiei 0°. Oxmaxo sextop OA Moser
BOIBPATIHTECS HA CBOE MCXOAHOP NONOKeHME, CACIRE HECKOILKO
060pOTOR BOKPYT LeHTDA TPOTUB X04A UaCOBOH crpekis. B TakiX
cayuasx, T.e. Korxa panuyc-sextop OA BO3BPAUIAETCH B HCXOA-
HOE MO0 eHMe, CIeAB 1 0GOPOTOB MPOTHE XOAA HACOBOH CTPEIKIL,
TOBOPAT, 4TO YFOX MeNCAY PAAMYC-BeKTOpOM OA M mONOMMTeNb.
HuM Hanpanerien oc OX pasex n-360°. Hanpiyep, ua puc. 4.3
yron mesay sextopom OA u ocsio Ox pasen 2:360°=720°. Ecau
BexTop OA BOSBDAILAETCS B HCXO/IHOE NOJOKEHILE, CIENAB M 060-
POTOB 110 X0AY ACOBOI CTPEMKI, TO yrOX MeAY BexTopon OA 1
ocsio Ox cumraeres pasisie m-360°. AHAIOrUUHO paccMATPU-
Baerca reomerpuueckiii cMmica moboro yraa. Hanpumep, 440°
MO HO npescTanus Tak: 440°=80°+3607. Toraa cuutaercs, uro
pazuye-sextop OB, cocTaBtAOmILE ¢ HOTOXUTEALHEN Hanpan-
tesen oci Ox yroi, passiit 80°, BOIBPAINACTCA B HEXOAHOR 1O~

Y Y 4y
o
" " [\
e 4
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Srewente reopin sepoRTOCT
a econ u3BECTHO, UTO COHITHE He HACTYIHT, TO 5TO COOBITHE Ha-
asisaercs HeaosMoreHbM. JIOCTOBEDHOE COBBITIE 060IHANAIOT He-
pes U, a Hesoamoxuoe cobsitie — wepes @. Hanpumep, mpi
ONHOKPATHOM GPOCAHIHM HTPATBHON KOCTH BHIIAJAHME OUKOB He
Mesbime, uex 1, ecTh A0CTOBEPHOE COBHTHE, A HOABIEHHE OUKOB
Gortee, uem 7 — HEBOIMOKHOE COGBITHE. BAMETHM, UTO A0CTOBED-
HOE CODITHE COREPHHT BCe DIEMEHTE NPOCTPAHCTEA H/IENEHTA-
HELX COOBITII, & HEBOSMOMHOE CODBITHE HE CONEPHHT KUl OTHOTO
aeMerTa 5T0r0 mpoCTpAHCTEA.

Jlsa cayuaMEBIX COOMTHA HASBIBAIOTCA HECOSMECTINBLMIU,
ecau OHI He MOTYT IPOH3OHTH OIHOBDEMEHHO IDH OXHOM It TOM
JKe UCXOe MCHBITAHNS; & B ADYTHX CAYUARX, T.e., €CTH ABA CO-
GbiTHR MOTYT NDOUBOHTH ONHOBPEMEHHO IPH HEKOTOPOM HCXOZE
HCHBTAHIA, HX HASBAIOT cosMecmub M. Hanpimep, sce ore-
MewTH pacemaTpuBaemoro namu npoctpascrsa U—{A,, A, A,, A,
A, A} nomapso mecosmectbe. ABaTOrHUHO cOBHTH A — (A,
A, AJuB = (A, A} necosmectnsie, a codmTun A — (A, A, A,)
HC = {A, A, A,) COBMECTHBIE, T.K. OTH HOAMHOKECTBA HMEIOT
obuyuii onemert A,.

Mrax, wmoGst naemynuto dannoe cobeumue AU, Heo0xo-
Quito u doemamouno, WMOBHL EHNOAHUIOCH OOHO U3 IAEHEH
maphuLx cobbimull, 6x008UUT 6 cormas covhmus A.

Canyuaitsie cobbirun P u Q Hasksaores pasHbuu (00uHaKO-
6514U), €I O COCTABICHBI 53 OFHUX 1 TEX e 3/1eMeHTAPHbIX
colsrmuii 1 npi sToM muuryT P=Q. Hanpusep, npi 0AHOKpaTHOM
Gpocaruu HrpaTbHOM KocTH uepea P 0003HAUNM COGHTHE «BHIA-
Jesne ouxos menee, uem 4», a uepes @ — cobbTHe ¢BHITAfCHIE
ouxos e Gomee, uem 3». Toraa P—{4,, A, A} u @—{4,, 4, A},
e cambiM BEIONHSAETCH paBencTso P—Q.

CobuiTie, BHPANRIOMEE HEBHIOTHEHNE IAHHOTO COGHTHS
A, HABIBACTCA NPOMUGOROLONHMM cOBUMUEN COOHTHIO A
oosnauaercs uepes A . Hanpuwep, ans A —{4,, A,, A,) npori-

BOmOMIOKHEIM ABIseTCH cobhitHe A—(A,, A, A), T.e. cobmTue
BHUIAZIEHHE UETHOTO WHCTA OMKOB HPH OAHOKPATHOM GDOCAHIN
HrpassHoit KocTis.

Ecan BLIOAHER e WIk HEBHIIOMHEHUE CODHTA A He BANsIeT
HA BHIOAHEHHE WIN HEBHTOMKeHMe COOHTUA B, T0 cobhTHA A 1t
B HAOHIBAIOTCA GIAUMHO HEIQGUCUNBLNU, & B IPOTUHOM C1yuae
91U coBsiTua HagkBAIOTCs sacucuxbiny. Hanpusep, npu Gpoca-
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Tonramonerpin
nojKenue, cAenan nOTHHH 000DOT IO OKPYKHOCTH IPOTHE XO%A

uacosoit crpenx (puc.d.4). Tax kax ~750°=-30°-2-360°, 1o pa-

Auye-BexTop OC , CACTAB ABA NOTHEIX 06OPOTA HO XOAY UacOBOM

CTpeTKI, GYAET PACIONOKEN TAK, YTOBH OF COCTABILI ¢ HONOKIL-

TexbHEIM HAnpaBrenues ocu Ox yrox, pasueii ~30° (puc. 4.5).
4.1.2. Paguannan mepa yraa

JIo CHX Op YIA MBI H3MEDSIM B TPALYCAX W HAYHILIHCH
H30GpaKaTh YraB M0GOH 31aHHOM rPafyCHOH MepEL.

Tereps paccMOTPUM eImie OAHY MepY MaMepeHHA Yruos. DTy
eauHMLy usMepeRWs YIIOB HasmBaloT paduanod. Jlagun onpe-
enenue sromy nomaTmio. 3 KyPea rCOMETPUI HIBECTHO, UTO
TpAZYCHAR MeDA AYTH OKDYAKHOCTH DABHA TPALYCHOM Mepe LeH-
TPATLHOTO Y14, CTOPOHEI KOTOPOTO ONMPAIOTCA Ha 9TY AVTY-

Oupexencue. Paduanos naswaaemes yzioaas xepa dyeu
OKpy¥HOCMU, DAUNG KOMOPOI PaGKA paduyey OKpYWHOCMIL.

Baecs panuammyio Mepy AT (YI1a) MBI OIpEETUIH Hepes
pamuyc OkpyMHOCTH. Mbl AOIKHH NOKASATS, UTO PAIMAHHAS
Mepa yraa ue sasuciT or BHGOPA OKpyHHOCTH. JlelicTBuTeNbHO,
AmHEA OKpYKHOCTH ¢ pamuycom r pasma 2nr. Toraa Ayra, Am-

1
Ha KOTOpOH PABHA F, COCTABAAET - WacTh AAMHLI OKPYAKHOCTH.

1
Iooroxy HeHTPATLHLLL YrON JOIKEN COCTABIATE So WACTL OT
360° (puc. 4.6, 4.7):

1

5 “360°<57°1T'45". A s10 yrox e samucut o1 paguyca

okpysnocri. Hrax,

1
1 paman - 5= 860°= 1-180°<5717 45 (1)
Oreciona E
=
10~ 2K 240,17 pazuana. @
Puc. 4.6 Puc. 4.7

106





OEBPS/image/381.jpg
Pasaen 5
HUM ABYX MIDATHHEIX KOCTell KOMMUECTBO BHNABIINX OMKOB HA
ORHOI 13 HUX He 3ABHCHT OT KOIMWeCTBA BEIABUIMX OUKOB HA
Apyrofi urpansroii KocTi.

5.1.2. [leiicraus, npumensenmbie K cOOMTHN

Cyaunolt coButmit A u B Hassisaetes COOMTHE ¢BHIOTHERUE
Xoms b 0AHOO 3 cOOHTHI A wn By, u ee 0003HAUAIOT Uepes
A+B.

Otciona Buaso, uto cobite A + B COCTONT U3 TeX dnemen-
TADHELX cOBHITHI, KOTOIE BXOAAT B cocTan cobutus A mwin B.
‘Hanpuyep, npu GpocanHH HIPATLHOM KOCTH HYHKHO OUPEAETUTS
CyMMY COBBITHIE «BHIAZEHNE HETHOTO YHCIA OMKOB» U «BHIIAKE-
HUe OUKOB, MEHBUINX, ueM 3», T.e. HYKHO HaliTu cyMmMy COBHI-
Tt A= (A, A, A)uB—{A, A} A+B—{A, A, A, A}

ITpouseedenuen cobsirmit A n B HaskIBATCH COBHITHE ¢OHO-
BpeNeHH0e BHIOTHeHKE cO0ITIi A 1 By, H €ro 0003HAUAIOT Yepes
A-B. Utax, A+ B COCTONT U3 TeX dIIeMEHTADHEX CoGbITILi, KOTO-
DBle BXOAAT KAK B COCTAB COBHTIS A, TAK H B coCTaB coGbTHs B.
Hanpiep, npoussezenue coburuii A={4,, A, A,) u B
3 npexsinyIero mpunepa onpexensercs Tax: A« B—{A,}.

Pasnocmeio cobnriit A u B HasisaeTcs cofbTHE «BHIONHE-
Hue cobuTuA A u HeBsIONKeHHe COOMTIA By, M ee 0003HATAIT
uepes A-B. Taxum 06pasos, A-B COCTONT U3 TeX dIeMEHTADHEX
cOBHITIH, KOTOPEIE BXOAAT TOABKO B COCTAB COBHITIA A W He BXO-
asT B cocras cobhrua B. Hanpuwep, ans cobnruii A —(4,, A
A)u B (A, A} uvees A-B —{A,, A} u B-A —{4,}.

Ecu 115 a1eMenTapHEX coBuTuit A,, A,, ..., A BHIOIHE-
Hut yerosun A, + A, .+ A = UnA, + A =D (i2)), To rosopar,
40 coGbTis Ay, A, ..., A, 0GPAIYIOT ROANYIO 2pyRRY dneMEN-
mapuwx cobwmui. JlelicTute o, npu Gpocani urpansHoi
KOCTH NOABIAETCH OFHO 13 cOOBITHIE (O/HO M3 WIeCTH 0UKOB) A,,

A, A, Te. cymua A +ATA +A A +A, = U snaserca
AocTOBepHBIM CoOHITHEN. KpoMe TOro, IpH ONHOKpATHOM Gpoca-
HUU MPATBHOM KOCTH BHIAZAME ABYX PASMIMHEIX OMKOB He-
BO3MOKHO, T.e. A, + A = D, (i # ]) - HeBosMOKHOE cOGbITHE.

Ecau npu Kax oM HOABIEHuH coOniTis B TAKKe HACTymAeT
cobiTie A, T0 A BasmiBacTes eredemauen coOkia B. D10 sanu-
caisator Tax: B A. Hanpuep, ecin A=A, A,, A,) n B—{A,, A )},
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OGiuno Ba mpaxTIKe BMECTO SamMCH
4
3 PAANANA I T. I WPOCTO WHMIYT &

panmana,
T.e. ecaM yrAB 387AHE Ged VKASAHHA X PARYCHOM MepHL, TO
cunTaeTes, 4To HTOT yrox 3a%aK B pamManHoii Mepe. YToOH me-
peifTi oT rpazycHOi Mep Yraia Kk ee paAMAHHON Mepe u oGpar-
HO, OT PAZMAKHOIi MEDHI K ee TPAAYCHOI Mepe, HYKHO BOCHOL-
sosatbes dopmymamu (1) 1 (2). B obien ciyuae hopuyay mepe-
Xoza OT rpaKyCHOM MEH VLA K ero pamMHHOli Mepe u 0GPATHO
Jierie SAUOMHATE B Bie Clexyiomel Tab L.

Tpanyonan Hanpasienne Pagnannan
wepa yraa epexoza epa yraa

o JRATRPY ©
i Ed 5607 180

« o pamsaron

an

PBom b mEpe

C moMompI0 9ol popuyE samoNHMTe TAGAMILY.
Tpanycuan wepa yraa 30° 60°

180°

[Paguannan wepa yria | 80 x| = n
0 "6 | 1 3 &

AHATOTHMHO  OKAAHHOMY  BbIIe
MOKHO M30OpAIHTS MoGOH yrom, sajan-
muii B pagmanmoit wepe. Hanpuwep, ua
puc. 4.8 ONMH M TOT e PANMYC-BEKTOP
OB onpepenser mepasusie MexAy coSoi

T ox

e 3w g +2n T
Bamewanue. Paccmorpenmyio  ajech

OKPYIKHOCTS MACTO HASMBAIOT edunuUHOL

oxpysenoemio. Pamitye aToi oxpyHOCTH

pasen 1. Prc. 4.8

PaBura e mps
Ha eAuHMUHON OKDYKHOCTH OTMETTE TOWKH, COOTBT-
creylomue yraam ¢ paguannoii Mepoit

2m.
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e voapnn seponRoETen
0 A ssasetcs caenctsen codsirus B. JUis B3auso npotuso-
nonomubIX cobhTull A u A BhnOIHAIOTCH pasescTsa A+ A =0 u
A+A-U.

Cayualistste coBsrist i geliCTBIS, IPUMERSENSLE K HIM, YAOD-
Ho wimoctpupoBats Anarpayyamu  Diitepa-Beuna (puc. 5.1).

U e U
A8 A B A-B
U
b Bca
Puc. 5.1

Kpove Toro, 0 2n00eLx cobbimuli A u B eepust moxedecmaa
1)A+B=4A-B,2) A B=4+B.

A 1)Hyern A e A+B. Toraa {A¢A+B) < (A gAu AgB) &
< {4cA uAcB} < {AcA-B}. Orciona suano, uro coburrus
Z+B u A-B cocroar us ONEMX U TeX e OICMEHTADHIX co-
Goiruit, r.e. A+B=A4-B.

2) Jlokasnisaeres anasornuo.

Tipusep 1. Kasstii ua TpeX cTpeIKos NPOHIBEN IO OAHOMY
BicTpeny o mexu. Hyers A BHDAKAET NONAKAHME B Neab nep-
BaM crpenxom, B — srophiv u C — Tperhiyt crpenxo. HyxHo
PacKpHTS eMbiea cobuTuit: 1) A+B; 2) ABT; 3) AB+AC+BC.

A 1) Tlexs nopasinu nepssuit ww stopoit crpenxu. 2) B nexs
momanu mepsiit W BTOpOI CTPEmK, A TpeTil — mpOMAXHYICH.
3) B weas nonanu mo menmei Mepe xsa crpenxa. B

Tipusep 2. Henombays yeiosue IpefLIAYIIEro pHMEDa, Bbi-
pasum uepes A, B u C creayiomue codmmus: 1) B meas nomax
TOBKO MepBBLit CTPETOK; 2) B ek HONATH TOTBKO ABA CTPETKA;
3) Bee TpU cTpENKA HPOMAXHYHCE.
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Towronowerpu
1. Uro nasumaercs paguye-nexropon?
L OmpeXENACTCS MePA YIMA B MOJOMNTALHON N OTPHIA-
Jrpn—
3. Ha xaxyio ayry onupaetes yrox s 1 paguan? Uro s nommsae-
e nox pagmannoit Mepoit yria?
4. Kax Monciio mepefiris o7 rpagycHofi Mepl yIIa k ee pammaumof
siepe 1, 0BpaTHO, O PARHANNOIL MEpH K ee TPARyCHOil Mepe?

K3 Mamresen pasora

acTi KBazpATA 1 PABIILHOTO TPEYTOTBHMKA OTCEHEHS NPS-
Moif, NpOXOARIEIi HEPE3 COPEANHL CTOPO, UMEIOUIE OBIYIO
‘sepurny. Hailirre rPagycRyio i PAAHANEYIO MepHl YIOR, 06-
'PAGORARIIIXCA MATHYTOALHNKA H YCTHPEXYTOTLHAK (pic. 4.9).

Vupamuenus
A

4.1. C 1OMOIBIO TPHIOHOMETPHUECKOTO KDYTa H300PASHTE YEIb,
rpaAyCHEE MepH KOTOPHIX pasbl 150°, 210°, 540°, ~45°,
~185°, ~720°.

4.2, B xaxoit KOOPUMHATHOI YeTBEPTH HAXOATCS PARHYC-BEKTOD,
cootsercraymomuit yruy, passomy:

1) 179%  2) 325%  3) -150% 4) -10%  5) 800°%
6) 10000°?

4.3. B kaKoli KOOPAMEATHOM UeTBEDTH HAXONUTCH PAHYC-BEKTOD,
cootsercraymomuit yray, pasHomy:

1) 289° 2) 190° 3) 100°% 4) -20% 5)-110% 6) 4200°7

4.4. Bupasure yras 40°, 150°, 315°, 1000°, ~20°, ~120°, ~300°
B pagmanax.

x 2t 2% s
5. T 3100,0,8 2
4.5. Bupasure yram 555 = S B rpanycax.
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A1) B nexs nonan TonsKo mepssiii CTPENOK, & ABOE APYIHX
npomaxsymucs. Torsa BHIOTHAETCH W cobhTue A, M COOhTHE

B, u codurue C. Tooromy no ompeeseniio npoussefenis co-

Gumit_gammoe cobuTie Bhpaaercs mpoussesenues A-B-C.
2) B 57OM CIyuAe UIBECTHO, UTO 1O LEMH TMOMATH TONBKO
ABa CTpeNKa, & TPETUii NPOMAXHYIICH, T.€. BHIOIHAETCS ONKO U

cobsrruit ABC, umn ABC, unn A BC. Cregosarenso, famsoe

cobrirue Brpamaercs cymmoii ABC +A B C+A BC.
3) Beau Hi OZME M3 CTDEIKOB He HONAT 1O LETH, TO OLHO-

BPEMEHHO BHIOAHAIOTCA COBBITHA A, B, C, T.e. NPOHCXOAUT
cobmitne A BC. ®

Wi 1. Kaxue coburmns massmaores onemenTapubiv cobummsn?
2. Uro Takoe npocTpaICTEO daeMenTApHLIX cobuTiii? TlpuBexnTe
npusep.
3. Kaxue coOMTIS HASHBAIOTCH AOCTOBCPHBIMI, HEBOSMOMIB-
M, commectusiMi m mecommectusiu? IIpHBCAHTE HpIMED.
. tro maxoe cayuaituoe codurue? Tpusegute npuuep.
. Wro Taxoe npotimono0Koe cobirie, crexcTaue? lpuseante
npusep.
. OBsciiTe HONSTIS GABMCUMAIX I HEIABUCHAMEIX COBMTIL.
7. Kasue peiictsus npusensores « cobwrian? OGhacuiTe mx
Auarpasas Biinepa-Beria.

K3 remerzeen petom
Joxasure coornomenns: 1) A+ B=A-B
2) A-B=A+B ¢ noxomo auarpaux Ditnepa-Bemsa.

on

Vupasuenns
A

5.1. B opolke UMEIOTCA ATBUHKM GEIOTO, KPACHOTO M CHHErO
useros. Hepea A, B it C 0003HATMM COGHTIS «HAYAQUY W3-
BileuenHELi U3 KODODKH ANBUUK OKAKETCS COOTBETCTEEHHO
Geit0ro, KpaCHOrO M CHEero uBeTOB». PasbACHHTE CMBICT
codmmua: 1) A+C; 2) A; 3) A+B.

5.2. TIpOCTPAHCTSO DreMEHTADHBIX COGHTHII COCTOMT W3 mATH
onementos: U=(A,, A, A, A, A,}. Torxa ua coberuii A—{A,
A), B=lA,, A}, Cold, A), D={A,, 4, A}) yxasure: 1) no.
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B

4.6 Benuuuna nyru exumuunofi oxpyxuoctu pasma O . Uemy
passa anuna oroit Ayru? &

4.7. Vrnosas mepa ayru passa 3%, a papuyc pasen 8 m. Hait-
ire gamny atoit Ayri.

4.8, Vi tpeyronsmuxa coornocatea xax 8 : 4 : 5. Haitwre
IPAZYCHEIE It PAXNANHELE MEDBI YI0B TOTO TPEYTOTBHILKA.

A Tlyers a, B, y— yras Tpeyronsumuka, Toraa a: fiy=3:4:
Tlooromy o = 3k, p = 4k, 1 = 5k.

a) Tpanyenas mepa. o + B+ = 180° = 3k + 4k + 5k = 180° =
12k = 180° = k = 15°= a = 45°, p = 60°, y = 75°.

6) Paguannas Mepa. o+ B+y =1 = 3k+dh+5h=n=>

sk=Zoa=Tp-l g5t
iz 4" "8 " 12
n o o5n
Orser: 45°, 60°, 75° wnn 373 73 -8

4.9. B IpAMOYTONBHOM TPEYOTbHUKE: 4) KATETE DABHBL MY
cG0ii; §) ORMH W3 KATTOB DABEH NOJOBMHE THIOTEHY3H.
HaiiguTe rpaiyCHEe i PAZMAHNEIE MEDHI YIJIOB STOTO Tpe-
yrompuka.

4.10. Bupasute 5 pARMAHAX VI IPABIUIBHOTO A-yTOTBHUKA:
1) n=3; 2) n=4; 3) n=5; 4) n=6; 5) n=9; 6) n=18.

4.1, VKaxiTe HANMEHBIIYIO HEOTPHIATE IBHYIO PAAHAHHYIO MDY
YET, COOTBETCTBYIONIYI0 TOUKAM NEDECEUeHNs eNMEUIHOL
okpysHoCTH ¢ ocsMu Koopaumar. Hammmmure obmuii nux
PANHAHHON MepEI YriI08, COOTBETCTBYIOILIX STHM TOUKAM.

c

4.12. Kax pacnonosens a uciosoli mpamoli  exummunoli
OKPYFKHOCTH TOUKM, COOTBETCTBYIOUIME WHCTAM:

1 ru-x; 2) xu xm
3) x w x+2nm; 4) x-mu xn?
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HADHO HecOBMeCTHbE COBMTI; 2) BCe HaPH COBMECTHEX
CoBhTIit; B) 418 KAXKOTO 4 HUX GAUMUINTE NDOTHEONO-
a0wHEe COOMTUA.

5.3.

54.

5.5.

5.6.

Henonsays yenosie mpemsizymeli saxau, ykamute nce
oieMeTADHbIe COOMTIA, BXOAMINUE B COCTAB CODBITHA:
1) A+B; 2) B+C; 3) A+D; 4) A-B; 5) BC;_6) AD; T) A-B;
8) B-C; 9) A-D; 10) D-A; 11) (A+ C)-D; 12) C-D-A.
Ipu opoxparHoN Gpocanii Mrpaboll Koeti cobhirie A
ABaseTCa: 1) COBBITHEM «BBIIATA MeCTEPKAY; 2) CODBITIHEN
BHIAO HEUETHOE HCO O4KOBo; 3) COBHITHEM ¢BHIIANO
wHCTO 0uKOB, He MeHbIee, uen 3»; 4) cobITHEM ¢BHIATO
wieno oukos, Goee, uex 2, u Menee, wes 6. Kakon cxsicn
cobbirus A?

Cobmrus A={4,}, B=(4,, A)), C=(4,, A, A}, D=(4,, 4,
A} OnpeleseHKl B UPOCTPAHCTEE DeMEHTADHELX cOBHITII
U={4,, A, A,, A, A,}. CllefcTBIEM KAKOTO 3 JAHHBIX CO-
Guutuit A, B, C, D snasercs coburie: 1) C; 2) D; 8) A7
Motera Gpomena ABa pasa. BANMILIT TPOCTPAHCTEO ore-
MenTApHELX coBsTHiL.

A Hepes I' 000aHAUMM COOBITHE «MOHETA ynaa repOoBOi
croporoli BBepX», a uepes ¥ — cofbTHE «MOHeTA ynama
wuC0BOl CTOPOROH BBepXs. Torxa mpi GPOCARMI MOHETS!
JUBAJK LB HACTYIIAET ONHO M3 S/IEMEHTADHELX coObTiit: I'T,
I9,9r,947.m

5.

5.8.

170

Tanst cobritun A, B, C u D.
A - coBuTue «aBA DGR BEIIAN repO IDH ABYXKPATHOM 6po-
casuu MOHETHI»;

B~ colbiie «HayAauy SANNMCAHHOE ABYSHAUHOE UMEIO He
npessumaer 99»;

C - cobmue «npu Gpocaruu urparsHOli KOCTH BHIABIIEe
0uKo He npessiAeT 553

D~ cobmiTie «npu GpoCAHIH ABYX HTPATBHBIX KoCTell CYM-
Ma BHIIABUINX OUKOB GOAbIIe, Uen 120,

Ma otux cobummit ykaute: 1) X0CTOBEPHOE; 2) HEBOIMOK-
Hoe cobmrie.

B

Tlyers cobuiue A asasercs caenctsues coburua B. Onpe-
xemure suauenme phipacenun: 1) A+B; 2) A - B.
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4.13. Ha exuuuunoli OKpYAHOCTH VKAXNTE TOUKH, KOODAMHA-

TH KOTOPELX VAOBIETBODSIOT YCIOBHAM:

2
1y ;.x>0,‘ 2) §y>ﬂ:
N3 1
Dy <o Hr=-g,y<0

Hammumme MHOXECTSO WiCe, COOTBETCTBYOWMX OTIN
rousam.

4.14. Hamumre oSupmii 51 rpazycHoit u pazuasuoli mepst yra,

PamHyC-BeKTOP KOTOPOro HaxoauTes: 1) B MOTONHMTENBHOM
wacTi oci abeuuce; 2) B OTPUIATeTLHOM wACTH oci AGCmuce;
3) B noNOKuTEBHOK UACTH OCH OPAUHAT; 4) B OTPHLATETS-
HOM WacTu ocu OPAHAT; 5) HA OZHOM M3 KOODAUHATHEIX
oceii; 6) na Guccextpuce B 11 KoopAuHATHOI weTsepTH;
7) ma Guccextpuce 5 1 wan 1l koopaumatHoit uersepris;
8) na Guccexpuce 5 IV KoOpAMHATHO! ueTBEpTH.

4.15. Haliqure yrioByio ckopocTs AuCKa B pax/c, KoTopsiii co-

Bepuraer 300 060poTos B MuHYTY.

Vupamuemun un nosropemus

4.16. Pemure ypassenus:

4.17. Tlocrpoiire rpadmku pysKuuit

1) x*-Tx+6=0; 2) dx*+5x+1=
3) 3x2-8x+5=0; 4) 2x*+x+1=0.

1) y=(x-2)*+3; 2y

4x.

4.18. Paanositte MEOTOWISHE! HA MHOKMTENM:

419, Tipn xakux suavenwax x Gymknus y= > *1

110

1) 52°-3x*-2x; 2) Bx*42x-2.

npunusaer
anauenue, passoe 17 2541

4.2. Onpeneaeune Tpuronomerpueckux dymutii

Mayums MaTepuais xaHKOi Tembi, Bh Oyaere:

© 3HATSH ONpEAETHMA TPUTOHOMETDHUECKHX BYHKIMHE;

© 3HATSH BIAMMOCAIL KOOPIMHAT TOUEK (COSC; SinG) equHm-
HOt OKPYHOCTH € TPUTOHOMETPHUECKMMI (YHKINMAMU;

© HAXOWHTH C NOMOUbI eAMHNWHOH OKDYAKHOCTH OMACTH
OmpejeseRIs W MHOKeCTRO 3HAUHHII TPHTOHOMETpHeC-
Erpa—y
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Bamewanue. B paccy R eHUAX AHHOM 3AKATH MOKHO G510 G5t
BHOPATS k TOPHIOHTATBHBIX OTPE3KOB H3 (k + 1) CTODOH, W MBI
monywums 68t wncxo, passoe Ci,, . A 13 popuyast (9) Jerxo no-
ayuuts pasencrsoCL, = C;

Yueno C! HAGMBACTCH GUHOMMHALHEIM KodDQUIMEHTOM.
Temeps pacemoTpuM HeckomsKo cBoiiets wncna Cl:

150k wont

2. Yc-2

&, =ctiect

A Csoiicrso 1° BhiTe-

v Kaer HemocpeicTBeHHO ua
(opmyns (9), a crotictso

A 2°6BLI0 HOKAAAHO B NpHME-
pe 9. Jloxasen csolicrso 3°.
Tobparses us Touxu O(0; 0)

4 no touxu A(k; n—k) (puc.
2.6), aBurascs sBepx M
BIpaBo, MOAHO pasTIHLL-
00:0) L wu ., =C' cnocobam.
Fute 2.0 A MHONECTBO BCEX OTHX

CHOCO6OB MOXHO PASGUTH HA HOIMHOKECTBA: HEPBOE — KOMM-
UECTBO COCOGOB, MPOXOAAINX Ueped TOUKY A, BTOPoE — Ko-
UdeCTBO Beex CHOCOBOB, TPOXOAAILUX uepes TouKy A, (puc. 2.6).
Cornacso npumepy 10, KOAUUECTBO CHOCOGOB, MPOXOAANIUX
uepea Touxy A, raxoso: Cl,,=Cl,.

0B, NPOXOAAUUX Wepea TOUKY A,, TAKOBO:
osatensio, C! =Cil+Cl,. ®

& Komuuectso croco-
,=Cl1. Cne-

Vupamuenus
A

2.1. B warasuse mweiorcs 6 BIIOB HOKOTAAHBIX KOH(eT it
10 Bios xapamenn. CKOTBKHME CIOCODAMIE MOKHO Ky-
muTh: 1) KOHETH OAHOTO BUA; 2) MO OXHOMY BHAY WIOKO-
MBAHBIX KOH(ET W Kapamenu?

2.2, B wemto cTo1080} HMeloTeA 3 BUAA NEPEOTO, 4 BUIA BTOPOTO
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B ypue mmerores mape. Onpeseire cobirue A, ecu co-
Guitie A — cObITHE «B pHe HMeeTCH XoTs Ot ofuH Genbiii
mapo.

A A — coBbitue o5 ypHe He comepuTcs Gensill maps. B

5.10.

5.11

. Mseercs fsa noTepeilHEX GUIeTa w3 ABYX PASHEIX 0Tepeii-

HBIX urp (10 0AHOMY 13 KaA0H UIPE). A — COOHITHE ¢BEI-
A BBUTPEUIN 0 MepBOMY Gutety, A B — cobhimie «BHIAT
BEHTPEI O BTopoMy Omierys. Kakos emsicx cofbrris:

1) P=AB+AB; 2) Q=AB + A B+AB?

- Jlanst cxyuaitasie codtirun A, B u C. Kakos cusicn pasen-

erpa: ?

) ABC=4; 2) A+B+C-

1) A Eeau ABC = A, 10 cobbrrua B u C asnsiores ciex-
cTBusMH coBuTHs A, B

5.12.

5.13.

5.14.

5.15.

A, B u C - nanmuie cryuaitnse cofbrus. Bupasure uepes
A, B u C coburrue: 1) enacTymuio Tonsko cobirie Av; 2)
«emacTymun coduTin A u B, a cobutue C He HACTYIUIOD;
3) «Bce Tpu cOBBITHA HACTYILIHY; ) ¢XOTA GBI OO H3 HTHX
coOumuit BACTYMIAO00; B) ¢XOT Gbt 2 w3 DTHX COHITHI HA-
Ty ; 6) CHACTYIILIO TONBKO OAHO 13 ATHX COOBITIIY;
T) emacTynumn ToabKo 2 M3 9THX cOOrraiis; 8) eHi ORHO
3 9THX cOBHTHIE He HACTYNILION; 9) eHACTYIHIO He Goree
ABYX M3 OTUX COOBITHILS.

. Yupocrire spacenue: 1) A+B+C; 2) (A+B)C; 3) AB+C,

ecan AcB.

Bpomenst gne urpabube Kocri. CKOTBKO dIEMEHTOB co-
AEDIKHT HPOCTDAHCTBO DIEMEHTAPHBIX COBBTHH?

c

Tpu CTpeika NPOHABEIH 1O OAHOMY BHCTPENY O MUUIEHH.
Tlyers A — cofhiTue «nepsELil CTPENOK NOLAT B MMUIeHSs,
B~ cobumie «ntopoil ctpenox noman » Mumenss, C — co-
Ghutite tperii crpenok mopasin Mumenss. asecto, uto
IepBbie /BA CTPEIKA NOPASIIN MHUIeHb, & TPETHii — IPOMAX-
Hyacs. OpeeiTe, HACTYIIIO WM He HACTYIILIO CODBITI
1)A+B-C; 2)(A+B)C; 3) AB+C; 4)ABC; 5) ABC.
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4.2.1. Oupeneenue TpuronomerpHueciix pymsumit A8
moGoro yraa

Buecs M1 onpexenum TpuroHo-
MeTpHUecKHe DYHKINI CURYE, KOCU-
nye, manzene w Komanzene ans
nponssonbHOTo yraa «. Pacemor-
DUM OKDYIKHOCTS € IeHTDOM B Ha-
wane koopaunaT u paguycom R. Ha
T0li OKpYAKHOCTH BO3BMEM TOUKY
B rax, uToBH yrou Mewy pamuyc-
BexTopoM OB M HOTOKUTeHHEIM
Hanpas:enuen ocu Ox G paser .
OGosmauin wepes (¥; y) Koopausa-
T8 Tousm B: B(x; y) (puc. 4.10).

Oupenexenue. 1) Omuowenue opdunamsi mowku B K pa
Quyey R okpydenocmu nasweacmes cunyeox yeaa o

ina=2
sina=%. It

2) Omuowenue abeyucew mouku B x paduyey R oxpyx-
HOemU HasMEaCMER KOCURYCON Y2 a:

cosa=2 @

3) Omuowenue cunyea yeaa a k Kocunyey Imozo y2aa Hasvi-
saemes manzencox yera o
sina

tga: @)

cose

4) Omnuowenue Kocukyca y21a o K cunyey Imozo yera Hasvi-

aaemes Komanzencon yeaa a:

ctga=0% ()

B Kypce reomerpum M nokasamH, wro mpu 0°< o <180° cu-
HYC, KOCHHYC, TAHTEHC H KOTAHIEHC YIJIA 0 3ABHCAT TONBKO OT
BENWUNHBL YITA oM HE 3ABMCAT OT BHIGOA COOTBETCTBYIOIIERO
PAMOYTOIBHOTO TPEYTONBHIKA. ABATONHUHO HOKAKENM, 4TO IDH
11060M ¢ OTI (YHKILIEH HE 3ABHCAT OT PARHYCA OKPYKHOCTH R, T. €.
sHauemHHA $inG, oS, 1 1 CLEX Ke IABHCAT OT BHIOPAHKOH HAMH
oxpysHOCTI.
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Faamen 2
5 BHg0B TpeThero Gmoa. CKOMBKIHMI CHOCODAMM U3 HIX
MOKHO cocTaBuTs 0fex?

2.3. Ha xuumsoli HONKe PACHONOKEHE! 2 KHUTH IO KOMOUHATO-
PpKe, 5 KHUE — 10 TeOpiH BepoATHOCTe, 4 KHMIM ~ 10 Arre-
Gpe, 3 KHUrE - O MeTOpHM W 6 KHET — nO IHTEpATYpe.
COMbERMMM CHI0COBAMH MOKHO BHODATS: 1) OHY KHUTY 10
MaTeMATIKe; 2) OHY KHNTY 10 MATEMATHKE HIH NO AuTe-
parype?

2.4. CKOMBKO ABYSHAUHAIX HATYDATBHEIX WHCEN AETUTCA W Ha 3,
A 47

2.5. Ha nouraste umeiores 3 5uAa KOHBEDTOB 5 BUOB MapOK.
CONBKMMM CHOCOGAMM A1 OTHPABKM MCHMA MOSKHO BEL-
Gpats oxuE KoHBEDT i OXHY MADKY?

2.6 CKOABKUME CHOCODAMN [BA YHEHHKA MOTYT NOAETHTHCSH
maTsio Kuuramu?

2.7. Ha nouramre uyeores 5 5ug08 Mapok. CKObKuM crocofa-
M MOJHO BEIODATS 13 HMX 3 BUAA MRDOK?

2.8. CroapxumucnocoSamicnonoms0uudp1,2,3,4,5,6 womuo
coctaBuTs: 1) TPEX3HAUKOE WHCIO; 2) TPEXHAUHOE UHEIO,
WHOPEI KOTOpOTO He moBTOpsIOTCA?

2.9, CxombxmMH cnocoBaM w3 GYKB CIOBA «IOTAPHOM MOKHO
cocrasuts ci1080, cocrosmee us: 1) 5 Gyxs; 2) 8 Gyxs?

4 1) B crose «xorapuds 8 BenosTopsomyxes Syks. Torga st
ROmKHE pagMectuTs 5 OyKs 143 8 Ha 5 Mect Ges moBTopeRiii, T.e.

st ncero uowmen cooraums, A2 cxos, eooromnEx 43 § Gyk.

078 e1: Momen cocrasurs A} =8-7-6+5-4=6720 c1os. 0

2.10. CxombKIMH CIOCOGAMI MOHO PaCCARHTS 6 UenOBex:
1) 5 oxun pag; 2) 3a KpyrabIM cTOTOM?

2.11. CKOMBKMMM €OCOBAMH MOKHO BHOpATH 2 ACHKYPHBIX U3
25 yuemuxos kaacea?

2.12. CKOIBKO CYUIECTBYET PASINUHBIX XOPA ¢ KOHUAMM B AaH-
B 10 TOUKAX OKPYKHOCTH?

2.13. CKOIBKO CYIECTBYeT PASIIHEIX TPEYTONLHUKOB ¢ BepuIH-
HaMu B gaHHBIX 10 TOUKAX OKDYHKHOCTH?
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5.16. JLust nponssoxbEX coduTiit A, B u C pasnomute cynmmy:
1) A+ B; 2)A+ B+ C Ha cyMMH IONAPHO HECOBMECTHEIX
coburrnit.

5.17. lloxaure, uro cobmus A, A B, A+ B 06pasyior NONHYI0

Tpynny.
5.18. lokaute CHpaBeiTHBOCTS PABEHCTEA:
1) A+B=4-B: 2) A B=4+B.

5.19. Jloxasute, uro Axn pasecrsa coonriii A u B HeoGXoumMo
i pocratouso semonHenus yerosuii A < Bu B c A.

5.20. Crpestox, mmemomuit 5 ny.is, CTPEIAET IO MHIIEHH 10 TED-
Boro nonazaus. HANIINTE NPOCTPARCTEO HEMERTADHBIX
coburrnit.

Vupamuenus ann nostopems

5.21. Pemute cucremy ypasemumii:
Zery=T, -
1 { - 2) { 2

xy -

5.22. Vnpocrure mupakenns:
1) cos 2 a + 2 sin (a + 80°) sin (a - 30°);
2) 2005* 2~ cos -
) 2e0s” - cose

5.23. Hailutre cymyy Beex TPEXSHAUHBIX HATYDAIBHELX uMCel,
KOTOpEIe pK AeeHuM Ha 5 AAK0T B ocTaTke 1.

5.1.3. Kaaccuueckoe Onpeseente BeposTHOCTH cOOMITIS

Tlyers famb MPOCTPAHCTEO oeMeRTADHBIX cobuTiii U —
= {4, A, ..oy A} 1 cayuaiinoe cobutue A = (A, 4,

ae A, €U Brecs aremenrapuie coomrun 4, ,4,,,

SHBAIOTCA (2A20NPUAMEMEYNWUNY UCXODENU ANA CAyuARKOTO
cobmTin A. Hanpumep, npu Gpocamm urparsuoii Koctu ans
CayuailHOrO COBHITUA ¢BHIANCHHE UETHOTO WHCIA OMKOB A —
—{A,, A, AJ>, HMeeTcs TPU GIATONPHATCTBYIOMMX HCXORA: A,y
A, 4
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Tonramonerpin
" A Jlelicraurenso, kax moxa-

samo ma pue. 4.11, pacemorpun
aBe okpymocTH paguyeamm R,
w R, ¢ obmum uenrpom B Tou-
ke O. Tlyers yron Mexay sexto-
pos OB: m nonomurexsmsi Ha-
npanaenuem ocu Ox pases @ u
Ayt OF. mepecaxaer oxpymHoers
pamuycon R, s touxe B,. Torma
nyers B,(x,; 9,) u B,(x,; v,). Ye-
pes C, u C, obosmauun ocrosa-
Pac. 4.11 HUS HPURKYAAPOB, ONYILeH-

HX w3 Touex B, u B, coor-

Berctsenno ma och Ox. TOMAA M3 NOZOGHA HPAMOYTONBHEIX
. BC _BC
BO BO
B,C,ly/, B.C,~ly), B,O=R, u B,0-R,, 10 noayum pasescrso

peyronsrukos B,C,0 u B,C,0 umeer . Tak xax

191191 orcioa, max xax rowsn B, u B, pacuonoens: s

B

OHOIl KOODAMHATHOM YETBEDTH, TO WHCITA Y, M Y, UMEIOT ONUHA-

KoBbie snaki. CllefoBaTebHo, BepHo pasercrso L= Y2 1.e.omo-

menue % e sasucut or paguyca R okpyskHOCTILE

Tax kax orHomemue % onpexeneno s moGoro yrma d,

70 BHIpAIKENHILe SING ONPEXEENO ATA TOGOTO YT . AHATOTHUHO
H BHIpAKeHHE COSG OmpeAeNeHo A moforo yraa o. Hanporus,
BBpAKeHUA ga W clgu ONpeAeNeHs He AR Beex yraos o. Ha-
pHMep, BHpAKeHHe Lgu OUPEENEHO AMIIL JIA TEX VOB G,
A% KOTOPEIX 05G£0.

x_y

sina.
: 2 =¥ 10 neosxonumo, urose: x20.
cso R R x

Tax kax tgo
Crenosarensio, o +90°+n-180°, neZ. Urax, npu o, passom £90°,
+270°, +450° ..., BHpAKEHNE (o HE OUPEJENIEHO, T.K OTHO-

menme ¥ ne umeer cucna. Amanormumo, npu o, pasmon 0°,
X

+180°, £360°, ..., BHIAMKEHIE CLE He OUPEAIEHO, T.e. BIDA-
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2.14. CKOMKMMN CTIOCOBAMI MOKEO PACCTABHTS 5 IALIEK HA uep-
HELX KJIETKAX WAXMATHOM focKM?

2.15. Y oasoro yuenuxa umeiores 7 KHUT, &y BTOPOro — 8 KHHT.
CKOIBKUME CHIOCODAMI OHI MOTYT IPOM3BECTH OOMeH KEHit-
rami gsa Ha gBa?

A Tlepstii yuesnk us 7 KHUT 475 05MeHA MOKET BHIOPATS 2 KiH-
._1:6
mer=20%

=21 enocobamu, & Bropoii 1a 8 Kuur X1 OBMeHa

8.7

Moser BuOpats 2 kuru C2 28 cnocobam. T.x. kax-

Jbtif YHHNK HESABMCHMO ADYT OT APYra OTOHAET IO 2 KHUTH,
TO 0 IPABILIY YMHOSKEHIUA OHM MOPY'T IPOH3BECTH 0OMER BCero

21 - 28 = 588 cnocobami. ®

2.16. CKOIBKHMI CHIOCOBAMH MOKHO PASMECTHTS 6 MOHeT pas-
HOTO AOCTOMHCTBA IO ABYM KapMaHan?

2.17. CKOIBKO CYIICTBYeT TPeX3HAUHBIX WHCEN, ACTAMXCA HA
2, 8a 5 wmn Ba 77

2.18. CKOZLKO CyUeCTBYeT TPeX3HAUHAIX WHCell, ACIALIHXCSH
TONbKO HA ABA U3 uMCe 2, 5, T W He ACAAMXCS HA TPETEE U3
omux wcen?

2.19. Ma 35 yuennuxos xnacea 15 — aesymici. CKOIBKHMI C1I0CO-
Gamu u3 HEX MOKHO OTOOPATS: 1) OZHY ACBYIIKY M OAHOTO
somouy; 2) AByX 10HOmeli; 3) ABYX AeBymex?

2.20. CroasKuME CIOCOGAMI HA WIAXMATHOM KOCKE MOKHO BbI-
Gpars:
1) onmy Gexyio it 0Ky UepHYIO KIeTKH; 2) ORHY Genyio 1 Of-
HY MEPHYI0 KIETKIH, He PACIIOI0KERHbIe KA OAHOM TOPUOHTA-
1t 3 Ba OOl BepTHKATH?

2.21. Kasogstii corpyamns MuHHCTepeTsa BHYTERNIX A€l BAAKe-
er, 10 kpaitHeli Mepe, 04 HM HHOCTPAHHEIM #3bKOM (AT~
cxum, Hemewxum wan ppanmyscki). Hs mux 10 nrageior
anramiickuy A3bikoM, 6 — Hememxuy, 4 — DPAHIyICKHM,
4w anrmudicxun, 1 Hemewxi, 3 — w anrlicK M, u ppa-
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Oupeneacnue. BeposmHoembio cayuainozo cofeimus A ¢ U
HASBI6AEMER OMHOULEHIE UCAA BCOX GAAZONPUAMCMEYIOULY
4ex0006 COBbimuR A K UCIY Geex 603HOWHBLE Uex0006 (Ha Luc
20 6cex anexeHMaPHbY cOBmuUL ) U 0003HakaCMCR Wepes P(A).
Hmax, ecauU = (A, A, A Jud= (A, A, A, ) A €U,
70 O OUpeENeHII0 HMEEM, UTO BEPOATHOCTE COGHITHS A BI-
wuexseres o opuye

m

P(4)=— ey

Dro ompesenenie HAHBAIOT KACCUNECKUN Onpedenenuern

BEPOATHOCTH, T.K. CHNTATCH, UTO BCE OIEMEHTH NDOCTPAHCTSA

oxemenTapubIX coGbrTHii U ABIAIOTCS PABHOBOIMOIKHEIMH COOBI-

THSAMH, T.€. BEPOATHOCTS KAXOLO HIEMEHTAPHOLO COBHTIS PaB-
1

na L
n

Tax kax UcU, To ero TaK’ e MOJKHO PACCMOTPET: B KAuecTse
oxemenraporo codsiris. Torga U ABIAETES AOCTOBEPHBIM COOHI-

n
Tuem u 1o dopuyae (1) P(U) ;71, T.e. BEPOATHOCTH J0CTO-
BepHOTO COBhTUA PaBHA 1, & BEPOATHOCT: HEBOIMOKHOTO COGHL-
s @ paska 0.

JlelicTBUTeNbHO, TAK KAK ATA HEBOIMOKHOIO COOMTHA O He
cymeersyer nu oxHoro GAAronpUATCTEYIOMero ucxota (m = 0),

10 10 dopmyae (1) P(2)

Tipunep 1. B Melouke uMeioTes 6 aTbuuKos Ge10r0 upera u
4 anbuuka KpacHOro msera. ONDEAEIHM BEPOATHOCTH TOTO, UTO
HAyAauy HSBTEUEHHE U3 MELIOUKA ATBUNK OKAKETCH KDACHOLO
usera.

A Cuuras, uT0 Bee ATBUMKN, HMEIONIIEC B MOIOUKE, BHEI-
He umeloT onuHAKOBHE POPMBL, uepes A 0f0IRAUMM TO COTHITHE,
KOTOPOE 03HAWAET, UTO HAYAAUY HIBJEUCHHHL 1D MEUIOUKa Alb-
wmk okaercs kpacsoro usera. Torxa us scex n = 4 + 6 = 10
DABHOBOIMOMKHEIX HCXOJOB CODHITHIO A GATOUPUATCTBYIOT 4 He-

1
xoaa. Hosromy no dopuyie (1) umeen: P(A) = e 04.m
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Fasmen s
sKemHe ctgn OUPENeeno ATA BCEX «, 3 MCKToueHMeN a=n-180°,
n=0, 1, £2, ... .

lioGoe AelicTBUTeTbHOE UHCTO ¥ MOHO PACCMATPHBATS KAK
DANMAKNYIO MepY HeKO0TOPOro yria. CIeN0BATENBHO, A1t JI0GOr0
x Bmpacenus sinx u cosx onpenenenst. TooTomy BEIpaeHus
SinX i COSX MOMHO pACCMATDMBATH KAk QYHKIMM, 3aBHCAIME

ot aprymenta r. AHAOTMNHO oupeAelsIOTCH H (YHKNEH LgX,

T
weDnnn e Z welgy, xens, neZ (3nech £ ~ MHOXCCTRO HeAMX

wncen). B ueson pysKum y tgx ma-
SHBAIOTCH MpUZONONEmpULECKUMY pyRKYULIL. KaK G510 3a-
MeueHo Bbilte, 061ACTHI0 OUpeseeH s (YHKIMI y=Siny u y—cosx
ABIAETCA MHOKECTBO BCeX AeHCTBHTENBHBIX wiCen (~00; +00).

A us nepasescrs —1< %q u-1< % <1 crenyer cupasetsocts

nepasencrs [cosz| <1 u lsinx| <1. Crenosatensso, muoxce-
erso [~1;1] aBaserea obnacTsI0 duavermit pyHKumi y=siny u

v

osx.
Obacts onpegenesis GyHKuN y—tgx onpegensiercs He-

pasencTIANI x4+ T4nm neZ, @ GynKWHH yocigx ~ Hepunen-

ersamu x#nr, neZ. Kpose toro, ua mepasencrs - o< <sooy

—w<X <ioo caeayer, uro obaacrsio snauennit Gynkuuit
[

H y=Clgr ABAAETCH MHOKECTBO BCEX AeHCTBHTENBHBIX uHCe.
M puc. 4.10 sugso, uro sHmOnHseTen pasencrso OC*+BC—0B-.

tgx

Orciona umeex, uTo BepHO pasencTso x*+y'=R* wi [%] ¢[%] i

TlosTomy 10 OnpeAeeRII0 TPHOKOMETPUECK X YK HMe-
e, uTo 1A TOGOTO X BEPHO TOAECTEO

sin®x + costx =1. ®)
DTO TOMACCTEO HATHIBACTCA OCHOGHBLM MPUZOKOMEMPULEC-
Kun moxcdecmson.

Bamewanue. MHoraa smecro xpyra pamuycom R pacema-
Tpusalor kpyr paguycom 1. Tax xax OB=1, o sina ompe-
Renseres kax opaumara Touxu B, a cosu — Kax aemmeca ool
Touscu. Toaromy Kpyr pasuycom 1 HAIHBACTCA MPUZOHOMemPU-
weexun Kpyzo.
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Fasaen 2
YSCKIN, 2 — I HeMemKUN, it GPALYACKHM, & OHE COTPYA-
HUK Brajeer Beemu Tpems ashkamu. CKoxbko: 1) cor-
PYAHMKOB PAGOTAIOT B OTAeNE; 2) COTPYAHUKOB BAAEIOT
TOTBKO OAHUM HHOCTDAHHEIM HIBIKOM?

2.22. Cronskumu cnocofanu 13 35 YUERUKOB KAACCA MOKHO 0TO-
GpaTh CTAPOCTY, €rO 3AMECTHTENs1 I OTBETCTBEHHEIX 38 PAGOTY
peaKoLIerH, 3a CrOpPTHBHYIO PaGoTy?

2.23. CKOBKMMIL CIOCOBAMI MOKHO COCTABHTS YeTHEXSHANHOE
wHeno, B KOTOpOM: 1) HUGPH MOTYT MOBTOPATECS; 2) wH-
PH He nosTopsioTes?

2.24. CKOMBKUMI ¢HI0CODAMH MOJKHO HEPECTABHTS GYKBH B Cl0BE
«orapu@M» TaK, UTOGH HA BTOPOM, HETBEPTOM W WIECTOM
MeCTaX HAXOAMTHCE LIACHEE GYKBHI?

2.25. Bean et GyMArs, B K0TOOM HAICAHB (DS, IOBEPHY TS
a 180°, 10 wndps 0, 1, 8 He Memsiores, & wHpps 6 u 9
epeXoAAT i K APYTOMY. CKOMBKO CYIIECTBYeT mATHIHAY-
HBIX WHCEN, KOTOpHIE He MEHSIOTCA UPW HOBOPOTE GyMaru
Ha 180°7

A B cepeAiie ISITHAANHOTO WHENA MOTKET PACKONATATS-
cs onna ua wudp 0, 1, 8. M 210 ocymecrsutea C; =3 crocoba-
s, Ha 0epBOe MeCTo Mbl MOMeM HOCTABMTS MI0GYI0 13 LMD
1,8, 6, 9, u 510 Moo BumoHuTs C =4 cmocobamu. Ha
BTOpOE MeCTo MO HO HOCTABNTS MioByio ua 1udp 0, 1, 8, 6, 9,
10 eme C!=5 cnocoSos. Beau Ha UepBuX ABYX MecTax oa-
mucans mugpst 0, 1, 8, T0 Ba 4 1 5 MecTax oTH WMGPE HO-
BTOpMIOTCA COOTBOTCTRENHO, ecAu samucank 6 wiu 9, To A 4
1 5 Mecrax uyxuo samucats 9 w6 coorsercraenso. T.x. Ha
HepBALX TPEX MeCTAX LHPSI PACHONATAIOTCS HEIABHEUNO ADYT
o Apyra, To MO npaswny yMHOMeHus uMeen: 3 - 4 - 5 = 60
wucen.

Orer: umeiores 60 wice, KOTOPLIE He MEHSIOTCA UpH HOBO-
pore Sysaru ua 180°. m

2.26. B naccamupekon noeage umeiorcs 15 saronos. CxoasKumit
€10COBAMH MOMHO DACCAZNTE TPEX NYTHUKOR 1O DAIHIM
sarouam?
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Srewente reopi sepoRTOCT

Tpusep 2. Ha Tasrorapexom sasoge seumymess: 65% seex
HMesomuxes B KpecTbanckon xosaticrse Tpaxropos. Haiizen se-
posiTHOCTS Toro, uTo cayuaiino BHOpAHHEI TPAKTOD OKAKeTCH
He npousseenns Ha [ABIOAAPCKOM 3aBORe.

A Kax BUIHO 13 AAHHOFO IPUMEDA, BO MHOTHX CIYUARX A0IA
GIATONpHATCTBYIOIIX HEXOAOB HHTEPECYIOIEro HAC CyuaiHOrO
COOBITHA BHPANAETCA B MpOUEHTAX. B TAKHX CIYUARX Bee BO3-
MOHEIe HCXOZH cunTaioTes pasKEMu 100% . Toraa xons Graro-
npHATETBYIOMUX HEXOR0B cocTanser 100% —65% —35% . Toato-

35% _o95.m

My Tpebyeman seposTHocts pasua P(A) 100%

5.1.4. Cratuernueckoe onpenexenie
BeposTHOCTH COOMITIS

Kxacciueckoe OnpeseneRue BEPOATHOCTH NPHMEHINO TOb-
KO JULA OUPEAE/IeHHA BePOATHOCTEH PABHOBOIMOKHELX CODBITIIL
Hanpusep, npi GpocaRuI HIPATHHOM KOCTH BEITAJEHIE KAKOTO-
G0 M3 OuKOB, HAYAAUY OTOOPAHHBI ANLUMK I MEMIONKA
T.L ABAAIOTCA PABHOBOIMOMKHBIME cOOMTHAMM. B mape mam
O0beAUHNBIINCE B MATHE TDYIIE, BHIIOTHATE CIEAVIOULee 3a-
amme. Kaxaas rpymna Z0mKHA nogGPocHTs arbumk 50 pas u
sanonmuTh TAGIHILY.

Tonomenie Adixyp | Taya | Hlmewnn | Byx
amnka (@) | (roitwe) | e (mix) | (6y)
Komuucerao

umagenuii Toro

SlpaseTcs M PABHOBOIMOKHEIMH CODHTHAME BHIAZEHUE
OmpeseneRKOro noMOMKeRMs AbUKA?

Colepire oKclepuMenTaTbHbE IAHHHE BeeX rpymm u Haii-
Aute cpenmee apupmeriueckoe n0 Kamaoli KoTOHKe. OGcymiTe
H npoaHATMIUPYIHTE NOTYUEHHEIE PE3YIBTATEL BMECTE ¢ KIACCOM.
Crenaiire Basox.

TIyers npu n KDATHOM UPOBECHMM DKCHEDHMETA COBHTHE
A mactynaer m pas. Toria WHCIO m HASBIBAETCS HamOMOI HA-

m
CTyIReHMs COOHTI A, A WHCIO T HAIHBAETCS OMHOCUMER O
w

174





OEBPS/image/264.jpg
Tonramonerpin
4.2.2. 3uavemus Tpuronomerpuueckux pymxuii
HEKOTOPBIX Y10

Tipusep 1. OKPYAKHOCTS ¢ HEHTPOM B HAUATE KOODAMHAT i
pamuycom 1 Touxamu A, A,, A,, ..., A, pasiexena a 12 pas-
b wacteit, Dru rouxu, Hawnmas ¢ A,(1; 0), pACHONOKeHH HA
OKPYIKHOCTH IPOTHE X0Z8 MACOBOM CTPENKH B HOPAAKE BOIPACTA-
Hus HOMepOB. Tpebyercs HaliTu GHANCHHS TPHIOHOMETPUUECKUX
(YHKIUHH Y108, COOTBETCTBYIOIMX STHM TOUKAM.

A Touxam A, A, A, ..y 4,
coorserersyior yras 0%, 30°,60°,

90°,120°,150°,180°, 210°, 240°,

. Bl

Amax mmAu(l;O),A‘[g 1), Ax[‘,f] A0:1), 4 [

V3
2

Kpowe Toro, ecxu yuects, uro sin 45

2
%. sin225°=sind15°~cos135°=cos 225
etga = % 10 nonyuum creayiomyio Tabauy:

sina
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e vowGaTOR

2.27.

2.28.

2.29.

2.30.

2.31.

2.32.

2.33.

2.34.

54

Ilns yuactus B TypHUpe N0 GackerGony Tpesep u 14 1oso-
et oto6pan 5. Hasectso, 4To ONpeAeTeH sl ABA WHOMK
00saTeNBHO BOMAYT B COCTAB KOMAHE. CKOXHKMMIL crio-
COGAMM TpeHEp MOET cOCTABUTE KoMAHAY?

CKONBKO MAPALIENOrPAMMOB MOKET 00PAIOBATHCH B Pe-

ayIBTaTe HepeCeuIs 1 IADALIENLHBIX IPAMBIX ¢ ADYTHMI
m napaensusIN npaMENH?

Ha xHumsoli NOAKe 8 KHUT IO MATEMATHKE U 5 KHUT IO
Quanke. CKOTBKUMI PASHBIMI CHIOCODAMI MOKHO BIATS 3
KHUTH 10 MATEMATHEE 1 2 KHUIM 10 puauKe?

CKOMBKUMU PASHEIMI CTIOCOBAMI MOKHO NOCATHTS 8 ero-
BeK B 2 JIerKOBBIe ABTOMALIMHEI TAK, YTOOH! B KAAOH a5-
ToMamHe Guui0 e Menee 3 uenonex?

CKOMBKUMI PASHBIMI C1I0COBAMH MOKHO BHODATS ABE CO-
IIACHBIE M OAHY PAACHYIO OYKBHL U3 CIOBA «JOTAPUPM»?

c

CrombKo wersux uicen, Mempumnx, uen 10%, MOKEO Ha-
mucats ¢ nomousio wup 0, 4, 57

B xnacce 35 yuennkos. CTapocTa A8l 3aMECTUTEIIO AHDEK-
Topa creayioumii OTUET 00 YHACTHH VHEHMKOB Kiacea B
cropruBHBIX MepompuaTHAX mKons: 16 yuemukos yua-
crsosan B TypHmpe o hyr6ouy, 15 — mo BoneitGony, 14 —
10 GackerGony, 4 YUEHHKA Y4ACTBOBATM B TYPHHPAX H 1O
@yr6oy, u mo soxeiiGony, 3 — u no soneiiGony, u mo Ga-
cxetBoay, 3 - u 10 1601y, U MO GackeTOONY, & 2 yueHuKa
yuacTsoBau B0 Beex Tpex Buzax mrpsi. Ioueny samectu-
Telh AMPEKTOpA MpeACTABICHHEL OTUET NHIKAT He COOT-
Bercrsylouuuy relictsutenbHoCTH?

Ka el M3 yUeHuKOB Kiacca snasercs 110 AesymKoli,
G0 poctom mewnue, wem 165 e, 1160 TOGHT MaTeMATH-
xy. Ha 18 gesymex xnacca 14 Aesymex umeer pocr wenee
165 cae. B neton y 22 yuenukos kiacca poct yenee 165 ex
1 12 u3 Hux moGaT Matemaruxy. Us 18 yuenuxos kiacca,
mobaupmx Maremaruky, 8 Aesymex. Ha seex fesymex c
pocton menee 165 cM 6 moGat marematuiy. CKOTBKO yue-
HuKoB B KAACCE?
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Pasmen s

m
“wacmomoil. C BospacTanien n OTHOCHTeABHAR ACTOTA |- GYACT

HauGosee Gauska seposTHOCTH cobitus A. Hanpuvep, ancamit-
cxnii maremarux Kapa Mupcow (1857 ~ 1936) noaGpocu moxery
24000 pas u npu 570 MoHera BhALA repGoBoli cTOpOROH 12012
pas. Bect 12012 — uacrora BHaKeHI TepGa, & OTHOCHTENbHAT
uactora Taxosa:

12012

2012 _ 0,5005.
24000

C Apyroii CTOPOHEI, BEITAKEKHE TEPOA KAK PABHOBOSMONHOTO
COBHITHA HACTYIIAET ¢ BePOATHOCTEIO 0,5.

Tlo5TOMY /L% OUEHKH BEPOATHOCTH HEPABHOBOIMOKHOTO CO-
GHiTiA GepyT OTHOCHTENBHYIO HACTOTY 5TOTO cOOMTHA. OmeHKA
BEPOATHOCTH COBHITHA € HOMOLIBIO X0 OTHOCHTEIBHOI UACTOTS!
HASLIBAIOT CMGMUCMUNECKUN ONPEDELCHUEN 6EPORMHOCHL.
Mtax, ecuu mpu cepui u 1 ucnmTamuit cofhTHe A HACTymAET

m
m pas, T0 B Kauectse BePOATHOCTH COOHTHA A GepyT wmeno
n
m
(umn 2 - 100% ). Hanpuep, wacro rosopar, uto ot wmn uoii
n
aHAMeHHTH GACKETGOMMCT HOPAKACT KODIMHY ¢ BEPOATHOCTHIO

80%. DT0 CteAyeT NOHMMATS TAK, KAK ARHO HIDKE.

B xaszofi cepun ua 100 Gpockos GackerGomict momazaer s
KopamHy B cpeasen 80 Pas, HHOTZA O B KOP3MHY MOKET IONACTS
78 wan 79 pas, a uHOrAa 82 w1 84 Pata. A B HEKOTOPHIX PEAKIX
CAYUARX OH MOKET NOUACTH B KOPSMHY HAMHOTO GOTBIE MIH
senbime, uen 80 pas. OAHAKO ¢ VBEIUUEHHEM KOTMUECTSA GPO-
€KOB GpOUIEHHBU UM MAY NONATAT B KOPIHHY ¢ BEPOATHOCTHIO
0,8 (80%). Uneio 80 moKAIHBAT YPOBEHD MACTEDCTSA WIDOKA,
KAK IDABILIO, 9TO OUEH YCToluMBOE HuCIO.

5.1.5. Croiictsa neposHocTi

BeposTHoeTH cobhTHit 00IRAAIOT CrEAVIOIMH cROHCTBAMIL
1°. Jlan 106020 cobbmus A eepho nepasencmeo 0<P(A)<1.

A Bexw 4Heno BeeX olemenTapHBIX coBhTHi PABHO 1 I uuC-
20 GAArONPHATCTBYIOUUX HCXOZOB AR COBHTHA A DABHO M,

To BHmONHAETCA HepaBeHcTso 0<m<n. Otcioma 0<2<1, T.e.

0=P(4)<1. Brecs, ecuu A ~ J0CTOBEPHOE COBHITHE, TO, KAK GHLIO
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Famend

o T20° | 135° | 150° | 180°
o
sina | 0 0
cosa | 1 -
ta | 0 o
ctga| - | & R
210° | 225°
@ | oo | 5m | dn | 3m | 5mo| Txo| 1ln
s |1 |3 |z |3 |7 |
sina | -1 [ _SE] 2 o
B 2
coar| = o 1| 1
3|2
tea PO -3 ) Y o
ctga| | 1 o |- z
2L VB B ™
P T ————
aharatbaro yran:
2. Tokanurre, wro oupenerexs TpHroROMerpiecKix Gyl
e SABHCAT OT PaIYCA TPHFONOMETPHNECKOPD KPYTa.
3! Homrmmro ocatmmos TpasoRsseTgiSEROs TORAGTS0 B AHR
MpersereeEn paton
Hailgure suasenus TpuronoNerpuscciix Gynii Tpi yraax,
pasmux: 1) 30°; 2) 45% 3) 60°.
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2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

2.41.

2.42.

2.43.

Faamen 2
Ba kpyrmsiv cronow cuaat n mogeli. Tokaute, 4To Ko-
JMuECTBO BeeX mepecTamOBOK STHX Moell ompexeasercs

L a1y

Qopuyoit

Ha eleaHOM0pOKHOI CTAHIMN HMEETCH M CBETOhOpOB.
Kamsii cBeTO(Op MOMET MOAABATS CUTHATH KPACHOTO,
JKEITOr0 1 BeneHoro uBeTos. CKOTGKO PASTHUHBIX BHAOB
CHIHATIOB MOKHO MOAABATS IPM NOMOUIN STHX M cBeTOdO-
pos?

Cronpkumu crocobasu MoKHO paccanuts 5 wHomeli u 5
JAEBYIIEK 33 KDYRIIM CTONOM TAK, WTOGH HUKAKNE 2 10HO-
I U HEKAKHe 2 JEBYIIKU He CHESNM PAXOM?

CrOMBKO MOKHO HAmUCATS wices, MeHbmUX, uex 10%, ¢ mo-
Mougpio wudp 2, 4, 5: 1) Hewernsix; 2) vernnix?

Ha ypoke K gocxe Obumt Bhissassl 5 yuenuxos. Hasectso,
WTO HM OZME U3 HMX He MOAYWHT «aBOIKY>. CKOMBKMMM
CIHOCOGAMM MOFKHO HOCTABNTS MM OLeHKH?

CKOMBKUME €IOCOBAMH MOKHO HOAEHTS MeAY 4 yueni-
xaMu noposiy 12 yueGuuKos?

Hysro nogenurs 30 yuenuxos ua moarpymmst mo 10 we-
KOBeK  AnA MayuemHs AHCAHHCKOTO, HEMENKOTO M (pan-
LYSCKOTO ABBIKOB. CKOTBKMMIL CHOCOGAMM 5T0 MOKHO CAe-
nars?

B KpYroBoM TYpHUPE IO IAXMATAM JBOE YIACTHHKOB, Chi-
TPABIINX MO TpH MAPTHM, BHOHUI U3 TYPHUPA HO COCTOS-
M0 370poBbA. B TypHIpe G50 CHIrpaRo Beero 16 mapruii.
CKObKO YHACTHUKOB GBUIO B TYDHUE IEPBOHAUATEHO?

Jloxaxure Tox ectsa:
1 1 21

)z ——C =
2 el (5}

2) €427 +..+nC; =02

8) € -207 +.+ (1) nC;
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rewenrs recpn sepoRoCTen
noxasano seume, P(4)=1, a ecn A — HeBOIMOIKHOE COBHTHE, TO
PA)=0.m

2°. Tpasuo cymmbi. Eciu A u B — necosxecmubie cobi-
mus, mo aepro pasencmao

P(A+B) =P(4) + P(B). @)

Allyers uneso GAArONPUATCTBYIOMIX COBHTHIO A HCXOZ0B
PABHO m, MHCIO GAATONPHATCTBYIOUIX COOBITHIO B HEX0Z0B Pas-
HO k, & 4HCI0 BCEX BOSMOKHEIX HCXO10B PaBHO 1. TAK Kak A i
B - necosmecTHEe coOhTIA, TO cynue (A+B) GraronpusTeTsy0T
(m + k) uexozos. Toraa no dopuyxe (1)

Pa+B)="E_ M B pa)ip(B).m

n non

Tipusep 3. B ypre umeiores 6 Gexbix, 4 xpachsix u 5 curux
mapos. Halilen BepOATHOCTS TOr0, 4TO HAYAAUY HIBAEUHHB
M3 YDHEL IAD OKAKETCH GElOro WM CHEEro 1BeTa.

A Tlyers A - cobuTue ous yps ussneves Gexsiit maps, B —
colsitie <3 ypubl uaBieuen cumumit maps u C - coOmITHE o3
VPHEI HaBeuer Gexbtil 1w cusuit maps . Toraa no mpasmy cyy-
Mt uneen, uto C=A+B. Brech A u B — HecOBMECTHEIE CODHTHS
(n.%. HAygAuY HaBACueHHbIH MO YDHBI WIAD He MOTKET OBITH OHO-
Bpemenno u Gesoro, u cunero usera). Tlo csolicrsy 2° BepHo pa-

Benctso P(C)=P(A+B)=P(A)+P(B). Brecs P(A) l%,p(a) =

6 5 11
Hostosy P(C) = {x+ 1= 2.

5
157

CroifeTao 2° OCTACTCH CHPABEALBHIN A1 TIOGOTO KOHEUHOTO
“uCAa HONApHO HecoBMecTHEIX cobhiruii. Hanpivep, A monap-
HO HeconMecTHEX coBumiii A, B, C BepHO paBeHCTEO
P (A+B+C) = P(4) + P(B) + P(C).
Cobuirua A u A ~ raxsie necosmectnsie u A + A =U. Toraa
10 gopaye (2)
P(A) + P(A)=P(A+A) = P(U)
Otciona moayuus dopmyy
P(A) = 1- P(A). @)
8°. Ipasuao npoussexenuss. Ecau A u B — nesaaucussie co-
Gbumus, mo eepno pasencmao
P(A - B) = P(A) - P(B). )
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Towonomerpn
Vupamuenuus

A

4.20. Haiigure cunyc u xocunyc: 1) 0; 2) g

4.21. Cymectsyer i yron o, IPM KOTOPOM BEPHBI PABEHCTBA:

1) sina - 2%, cosa - 20
29 29

ol 2
sina-1 cosa=2;
3 sino=g, cosa-;

3)A Ecau cyuiectsyet TaKoif yron a, 10 AOIKHO BHIORATECA
Tomaectso sin‘c + cos’o = 1. Mposepuy ato:

i 2 (1]’ (2] 1.4_61
sin o cos’ o= (o] +( 2

i
5) "9 225

CaeaoBaTE RO, He CYMECTBYET TAKOFO YIIA G, HDH KOTOPON
s B 2

Gounn Got mepist pasericrsa sino = 2 u cosa = . @

4.22. Moxer 1 auavenue sing IpH HEKOTOPOM o OBITS PABHEIM:

1) 0,67

4.23. Cymectayer 2u yron o, Ipu KOTOPOM CoSd panen:
1 1443
HVE; 2o
)% 5

4.24. Halipure suavenus supaeniit:

3)

1) 2¢0860°+ |3 c0s30%; 2) bsin30°—ctgd5°
3) 2sind5°-4c0s30%; 4) 6etg60°~2sin60°.

4.25. Henoasays Tosaectso sin’a-+coso—
Pt
1) sin‘a - 1; 2) sin‘o+2sin’u cosloctcos'o;
3) (sino + cosa)? + (sina — cosa)’;
1) cos’a — cos'a + sin‘a.

. yupoeruTe Bhipaike-
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2.44. Haiizure ey,

1) €420 +2°C 4 2°C
2) CCeCl 4 3) CCiaC+

2.45. Pemnre ypasuenus:
1 ErC oy

2.46. oxasute roscaecrso (2) +(C) + ..+

Vupamuemusn xux nosropems

2.47. Mpusagresur xu ncno 10 ofnactu snauenuit Gysxuu

¥ —2x+12?

y
2.48. Haitzurre ofnacts onpefenenus GyHKuum:
1) y=varedr—4 2) y=xz- 9.
2.49. Pemute cucremy HepaseHcTs:
1
1) jx=3-—0, 2)
) N )

e 1]< 4

—4% 2o, xoropue
1

2.50. Haitaure Bee pemenus mepasencrsa

VaoBReTBOpSOT HepaBeHETBY (x* ~1)(3-2)30.
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Pasaen 5

A Tlyers ua n, Beex oxementapubix cobmruit m, Gnarompu-
ATCTBYIOT COBHITHIO A W U3 1, BCEX 2IEMEHTADHELX coBHTHIE M,
Gaarompusrersyior coiio B (3sech Heaanucmmbie cobuTIA A
B OUpEeTEHE B PASHBIX IPOCTPAHCTBAX DIEMEHTAPHBIX CO-
Gumiit). Tax kak A u B — He3aBMCHMbe CODHITIA, TO M3 BeeX
BOSMOKHELX B, n, HCXOZOB cOOmTHIO A - B Graronpuatersyior
m,: m, uexoxos. Toraa

P(4)-P(B). ®

@opuya (4) ocraercs sepHOM H AR NONADHO HE3ABHCHMBIX
HecxonbKuX comuoKuTeneli. Hanpuyep, ecu A, B, C ~ nonapso
HeaaBHCHMEIe cayuAMKEIe COOBITHA, TO BepHA dopMYTA

P(ABC) = P(A)P(B)P(C).

Tipuvep 4. J[Ba CTPEIKA MOTYT NODASHTE MILIEHS ¢ BEpO-
srsocrsamu 0,7 u 0,8. Kaxosa BepOATHOCTS TOTo, 4TO MimeHs
GYHeT mOpajena, ecai OHU MO MIIEHH NPOMIBENH MO OAHOMY
sbicTpeny?

A To, uro B Mumens moman mepshili cTPeNoK, 06OIHAYMM
uepea A, a 70, uTo monan sropoil crperox, — uepes B. Mumens
GyAer mopaeHa, ecu B Hee HoNata, N0 MeHbileil Mepe, OAHA
myas. Toraa nay cieayer maiitu BepoaTHoCTs cobrTia C=A + B.
Tak Kak cobbiTuA A i B COBMECTHEIE, HO HE3ABHCHMBIE, TO MBI
He MoeM menons3osats Gopmyny (2). B gammom ciayuae yaod-
HO noab3osarsea Gopmynamu (3) u (4). Hockonsky C = A+ B=

-4 -B,P(A)-1-PA)-1-0,7-03uP(B)-1-0,8 =02,
10P(C)=P(A+B)=1-P(A -B)=1-P(A)P(B)=1-0,30,2
-094.m

4°. OGosmennoe npaswo ey, s 1006z cobbimuii A u
B aepro pasencmeo
P(A + B) = P(4) + P(B) - P(4 - B). ®)
A Kaotoe cofbITHe PASIATACTCA HA CYMMY HECOBMECTHBIX CO-
~AB+A-B,B=AB+ A -B.OtcionaA+B=(AB +
+AB)+(AB+A -B)= AB + AB +AB. Torna
P(A + B) = P(AB) + P(AB) + P(A B). (6)

Gt
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4.26.

4.27.

4.28.

4.29.

4.30.

4.31.

4.32.

7P +2nm-(x+:;lj npu: 1)

Pasmen s

B

BuiGepute Kaxoe-1uG0 snauesue m Tax, wron ~1<m<1, u
moctpoiite yrox ¢, yAoBreTBOps IOyt pasencTay:

1) sing=m; 2) cosp=m.
Crombko Taxux yrios o cymecrsyer? OGockyitre oser.

Vipocrure supacess:

1) sin‘oteosta+sin'a cose;
2) sin‘a—cos'a-sin’a+cos';

5 S,
1-sin‘a
Burunenure:
X n 5% 5 n
L3 Brglel; B 2sintig”;
1)2e0s Ttg 7 ) Tt gote g ) 2sin g te g
" % " n
Doy Dciglen;  61zeinScost.
) g e ) g sing ) 353

Haitaure snauesis sopaseniit:

st st 3n
sin 2 eos Mg 311 5ct
1) sinZ-cos Etg 2

e Lok 10 o
gt 2ot 221000 20 o

2) tg 3 g 3 3 3

s sn, Lo = e & x
3) 4cos—sin— et 4] —sin——ctg —cos—.
) 4 6 6 8t 6 )it 1 2 g2 6
VipocTuTe BhIpaKeHMHS:
1) (+tgraeosia;  2) B0t g costo—ctgle

ctgo + ctgh Sino—tg'o

Haitaure snavenue ssipasenus sin‘a—cosa + 3 tga npi:

an 5 5 2
Vo= De-gi e o=
o+

B

Haiiaure suavenue BbIpaskenus sm[— + z] + sz["

=

17
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Pasmen 2

Hagsauus TepMMHOR HA TPeX ABIKAX

Wopwyam | Ha pycerom | Ha xasaxcxom | Ha anramiicron

n (AUB)-n(A)+ | Tpasiro Kocy epemeci | Addition rules

+n(B)- n(ANB) |cymous

n(@xB)- Tipamno Kobeiiry Multiplication

~n(4) - n(B) | mpomsvexemms | epenect rules
Komuwrecrso | Bapass niwen k| Humber of all

scex pasweme-
smit w3 n o k
© nosTopems-

ran xaiitazanca.
st opnanacTipy.
ap cast

repetitive
placements of
elements from n
by k

Kommecrso
scex pasweme-
it uwa n no k
6ea nowTope-

Bapaux; n-en
ran KaiiTazanca.
st opmanact
pymap cama

Humber of all
none repetitive
placements of
clements from n
by k

Kommecrno | n anewenrein | Humber of
Beex. mepecra- | Gapauix anac- | rear range

P- noso wsn | Tupyaap cams | ments of n
anenenron clements
Komscorso | Bapaui n-nien k| Humber of com-
ncex couera- | Goiismma - | binations out of
st 03 7 o k | ra repyaep ca- |all elements

¢+ = ! |Ges mosrope- | mur (repy xoo- | from n by k

" " R(n—R)! | it (cosipdn- | duseni) (combination

e couera- coeticient)
)

(arby=C2 av+

+Crat bhet | Bumo Hsoron Binominal
Hoorona | mtosest theorem

Cah at

+Cr b
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[ et veopn seponwacian

C apyroii cropons,
P(A) = P(AB) + P(AB),
P(B) = P(4B) + P(AB).
Orciona, yuutssan pasectso (6), HOAYWHM PABEHCTEO
P(A) + P (B) = 2P(AB) + P(AB) + P(AB) =
= (P(AB) + P(AB) + P(AB)) + P(AB) = P(A + B) + P(A - B),
H3 K0TOPOXo ferko moAYWIHTE Gopyyay (5). W
Ipuvenus Gopuyry (5), terxo Moo npimep 4: P(A+B
=P(A)+P(B)-P(AB)=0,7+0,8-P(4) - P(B) =1,5-0,7 - 0,8=0,94.
Ananor Gopuyast (5) Bepen W AR M06OT0 KOHEUHOTO wie-
8 craraemsix. Hanpusep, Ans mobnix cobsriit A, B, C bepa
Qopayaa
P(A+B+C)=P(A)+P(B)+P(C)-P(AB)-P(AC)-P(BC)+P(A - B -C).
Teneps paccmorpus mosTHe yeaonHOM epostrocti. yets
Gpouena urpashas kocts. Gepes A 003HANIM COBLITHE ¢BHIAI0
HeueTHoe WHCI0 04KOBs , 4 uepea B — CODTUE ¢BLNABLICE WHCIO
01KOB MeHBIe, uent d». DTH COBITUS COBMECTHEIC, M JETKO MOM-

205 p(B)-2-05.
6 6

HO BEIuHCTMTS HX BeposTHOCTH: P(A]

Teneps, nonaras, uro comrie B yie chepuniocs, Haiigen se-
posiTHOCTS COOBTHS A, T.e. 6epoAMHOCTL A npu yeaosul, umo

cobimue B cosepuunocs. TaKue 6eposmHOCMU HA3b6awMER
yenosnvixu seposmuocmanu u obosHauAOTCA TAK: P (A).
Tak Kak B DpOCTPAHCTBE dNeMERTADHAIX coOHTHii U = (A,
A A, A)uveenm A= (A, A, A), B={A, A, A} u npn
yeaoBui, uT0 B COBEPUINIOCS, TO M3 DIEMERTAPHBIX COOBITHH A,
A, A, nnn A Graronpusersyior cobitus A, u A,
2

Torza P,(A4)=

5°. OoSuennoe npasuio npousnenenus. 1 1100bx colbi-
mut A u B eepno pasencmao

P(AB)=P(B)-P,(A)=P(A)P (B). )

A Tyers s npocrpacTse oneMenTApHELX coSsimuil ¢ n oxe-

MeHTAMU COGHTHIO A GIATONPUATCTBYIOT Ml S/IEMEHTOB, & COObI-

nuio B — k anemenros, r.e. P(A) % P(B)
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4.33. Jloxaxure Toxzectso:

sino 1

D1

“cosa

4.34. Halizute suauene supaerus

1) tgo=2;

+ cos

sino

1-2sin'a
Beove 1

4cos - Bsing
sing + 2c0s9
2) ctge=0,5.

, ecam:

2) A ctgp=0,5=

_ detgo -
T+ 2ctgo

4cosg-3sing _

sing +2cos@

mq,(A:x,a]

sinw(l+2cmw]

sing

Orser: —0,5. m

4.35. Jloxaxure Toxzectso:

sin’ y

D Siny—cosy

1-4sin® peos’ ¢

(sing + cos

3 B+ teB+

ctgprctgp 1

siny + cosy
T-tgy

o)

£ G
=teB.

=siny+cosy:

=1-2singcosg;

Vupamuenns axs nosropemus

4.36. Pemure K5aApaTHLe HepaBeHCTEA:

1) x*-dx+3<0;
3) 4x*+x+1<0;

4.37. Toxasute, uro supasene:

1) (5+847) + (5-347)' s 2) (VW5 245 + \VB5 - 235 - 645

SBIAETCH PALMOHANEHELM WHCIOM.

118

2) 2x*-5x+320;
4) Bx*-x-1>0.
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Tlocaegosarensocrn

Paagex 3. TIOCJIETOBATEILHOCTH

«Hauanas (rpeu. Srougeia, aar. elementa) —
raaBHE TpyA Esiumga, mamrcammbii mpi-
PRSI B gl ~epso 5 300 r. xo mo. u mocHmmEHHE cu-
% crematuueckomy nocTpoemmio reomerpuu. B
BN Il ovoii e Esxciua kacaeres esst reoverpi-
uecKHX mpOrpeccuii H IOKAIHBACT HECKOTBKO
Teopen.

3.1. TlousTie unE0BOM MOCIEAOBATETBHOCTH.

3.2. Meron maremarueckoli uuAyKuuH.

3.3. Apudmermueckas mporpeccusi. POpMyIa n-r0 WieHa
apugmeriueckoit mporpeccu.

3.4. Teomerpuueckas nporpeccus. GOPMY.Ia -0 IeHA reo-
Merpuueckoit nporpecei.

3.5. OpMY.IBI CYMMBI HEPBEIX /i WIEHOB apH(MeTHIECKOH 1
reomerpuueckoit nporpecenit.

3.6. BeckoHeuso yGHBAIOIAA TEOMETPHYECKAR NDOTPECCHS.

3.1. TlonsATHe WHCIOBOI IOCCIOBATILHOCTI

Mayuus MaTepuais AaHKOi Tembi, Bh Oyaere:
* MMETh IpeCTABIEHHE O UHEOBO NOCIEAOBATENBHOCTIE;
* HAXOMMTE - WIeH NOCTEAOBATENBOCTH;

+ PASNNATS BO3PACTRIOIME M YOBBAIOILME HOCIEZOBATEIH-
Hoeri.

3.1.1. Onpexenenue unea0oil nocaerosatesbROCTI
Jlo CHX 110p MBI HACTO HOIBIORALICH HOATIHEN UHCAOROH 1O~
ClletoBATE L ROCT. A HMEHHO, GECKOHUHAR AeCATUUHAR APOGH
B NOMATII geliCTBUTEBHELX WHCEN TECHO CBAIANA ¢ HOHATHEM
unenoBoli mocexoBaTensHOCT. HAnpIMeE, 4TOBH NOXYHTS Ae-
catuunse npuGHIKeRua unean V2 MO HEZOCTATKY, MBI paceMa-
TDHBAIH UNCIOBYIO HOCHEAOBATEABHOCTS
151,45 1,415 1,145 1,4142; ...
A ecan PACHONOANTE YeTHbLE WHCIA B HOPAAKE BOIPACTANNS,
0 nonywy nociexoRaTeBHOCT:
2,4,6,8,10,12, 14, 16, .....
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Pasaen 5

Tlyers Taxse npu yenosum, uto cobrue B yixe copepui-
0Ch, €TI0 A GATOPUATCTBYIOT | DIEMERTADHEIX HCXOAOB,
T.e. Ana nponssenenus (A-B) GAArONPHATCTBYIOT | DIEMETOB.
Torxa

Orciona

P(A-B) = P(B) - P (A).

Bropas noosuua Gopmyxst (7) AOKAIHBACTCS AHATOTHNHO.
Ecau A u B - seconmectubie cobniis, 10 P,(4) = P(4). Toraa ua
Qopuyast (7) noayuum dopsyay (4). &

v :::n;:‘K:"i‘n::::;mnrlylﬂume HeXOEM 1 Bee BosMOMIIE

2. Kak 0npeAeasieTcs BEPOTHOCTS COBKITISL B HPOCTPANCTEE Pan-

HOBOGMOIKHELX 0ICMCHTADHELX COBTI?

3. Cdopsyampyiite OnpeseICHIe UACTOTH H OTHOCHTEILHOM Ha-

crorst cobuina? Tlpumexnte nprsep.

4. Kax Onpeieisiior RepOATHOCTS COBMTHS ¢ HOMOIIbIO OTHOCH-
el wacToTH? Kak MOAHO YBeNMNITS TONROCTS Tt Be-
posriocrn? Tlpuneaute npH3ep.

5. Uenry pasist BEPOSTHOCTI JOCTOBEPHOTO it HEBOIMOIKHOO CO-
Guammii?

6. B Kaxix IpeAeax GRIUONEHA BEPOATHOCTE coBMTIAT

7. CiopuyampyiiTe NPAmILIO CyMMLL HECORMECTHLIX COBMTHI i

powazute ero.

Capopypyite IpaBILIO IPONIBCAEIILR HESABCHMLLX COOL-

Tuii i goKaNHT ero.

9. Ciopuyampyiire i goxamuTe OGOBUENNOE NPABILIO CYMMEL.

10. Uro raxoe yenosuan sepostHocts? Ipusemure mpiep.

11. Ciopuymmpyiie 1 AokazuTe o6OSICRHOE NPABIIO TPOUI-
eneni.

TpastReeEs pador

Tlonaras, wto B Bames KiaCce HA CACAVIOIIEN YPOKe MaTe-
MaTHiH 1€ A0CKe GYAVT BMsBaNb 2 yueHHKa, HAMTE Bepo-
sTHOCTS TOXO, uTO 970 Gyayr: 1) 0fe gesymxu; 2) o6a 1HO-
z; 3) pemyurka i somoma,

Vupasuenns
A

5.24. OTae TeXHUUECKOTO KOHTPOAA OGHADY3KILT 8 GPAKOBAHKELX
magenuii B napriu us 1000 uagenuii. Haiigure uacrory ua-
rOTOBIHIA GPAKOBAKHOTO UIACIS.
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4.3. Croiicsa Tpuronomerpieckux dymsumii

Mayaus matepuaist Aannoii Temsi, bhi Gyxere:

© HAXONUTE C MOMOWbI ejMHIHUHON OKDYXHOCTH 00IACTS
Oupefenenus M MHOKeCTBO SHAueHMH TPUTOHOMETDHYECKHX
ysKumit;

© OUpEAENATE ¢ MOMOINBIO eAMHIYHOM OKDYHHOCTH YETHOCTS,
(HeUETHOCTS) 1 NPOMEKYTKM GHAKONOCTORHCTBA TPUTOHOMETPH-
weckux pyHKumit.

PacesoTpin HexoTopse npocteiiumme croficTsa TPHIOROMe-
TpuueckuX pyHKumit.

4.3.1. Buaxu Tpurosomerpuueckux dymumit

To onpesesenitio Ha eAMHINHOM OKpY3:-

o (R=1) sepunt pasencrsa sing I
il me
sosacx; Gu R0 gwE L, yH0 B
(puc. 4.13). L
Ecnn B(xiy) saxomurca 3 1 koopau- (=1 0| T%
warwoit wersepr, o x>0, y>0. Moorouy
sina>0, cosa>0, tga=0, ctga=0.

Eeau B(x;y) axomutes 5o 11 wersep-
T, 70 £<0, y>0. Tloaromy sina>0, cosa<0,
tga<0, ctga<0.

Ecau B(x; y) naxonures s I uerseprs, 10 x<0, y<0. Hoato-
My sina<0, cosa<0, tgu>0, ctga>0.

Ecau B(x; y) maxogures s 1V uersepra, 1o x>0, y<0. Mos-
Tomy sina<0, cosa>0, tga<0, ctgu<0.

R, D,
SRS

Puc. 4.13

Dy
&

Puc. 4.14
Ha pitc. 4.14 #300pasKesbl SHAKH TPHIOROMETPHECKHX DYHK-
1tk B COOTBETCTBYIONIMX KOOPAMHATHBIX HETBEPTAX.
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Fasmen s

Tlepsriii wer avoif mocxenosatenssocTn pasen 2, BTOPOi —
4, tpetmit — 6, uersepretii — 8, xBaxuATE mATELE — 50, coTit —
200 w . 1.

Hmax, wuci060ii nocedosametsHOCTIbIO HASWEAEMES HHO-
HECTIB0 UUCEN, IAEMEHMBL KOMOPOZO MOWHO NPOHYMEPOSAMD.
Huesa, COCTABIMIONIHE WHCIOBYIO NOCIENOBATENBHOCT, HASBIBA-
1oTes WieHANMH IOl HOCIENOBATEILHOCTIE, & HMEHHO 110 HOPAAKY
IEpBBIM, BTODEIM, TDETHHM, UETBEDTHIM I T. A. WIEHAMH HOCIE-
AoBaTexbHOCTH. OBBIUKO WHCIOBYIO MOCIEJOBATELHOCTS 00O-
SHANAIOT MATEIMH GYKBAMM TATHHCKOTO ANDABHTA ¢ HHACKCAMI,
VKAHBAIOIMME KA HOMED DTOTO IEHA NOCIIOBATENBHOCTH:

E 00 S

Buecs a, HA3KIBACTCS OGUIMM UIEHOM HOCTEAOBATETLHOCTH, &

caMY NOCIEI0BATENBHOCTS KOPOTKO 0603RAUAIOT uepes {a,). Ha-

1
e, usens socseronnesssses, L]no sopasy oo

1

A B snaMenaTele KaI0r0 'WIEHA NOC/IE/{0BATEIBHOCTH HAXO-

AMTCA NPOUBEACHHE ABYX NOCHEAOBATEILHEIX HATYDAILHELX UHCe

1 1
i, = 55 Torsa, eeau mpeAnoONRTE, 570 G = g
70, HENONBOYA AAHHYIO QOPMYLY, MEL MOKeN HailTu M0G0l wien
nocaexOBaTEBHOCTH.
1
Eci Mbl MO3KeM yKagaTh J000il WIeH H0CAeA0BATEbHOCTI,
T0 DA HOCIEAOBATENLKOCTS CHUTACTCS JAAAHHOM.

Orser:

3.1.2. CocoGs1 sazamis YHCIOBBIX HOCIEAOBATE IBHOCTEI

Boofiue WHCIOBHE MOCIEOBATEBHOCTH MOKHO 3A1ABATH
pasmmambin crocobamu. Ma orux crocoGos HamGonee yAOGHEN
M UACTO MUMEHAEMBIN ABIAETCH JQOGHUE NOCAEDOSAMETLHO
emu opuy.aoi ee n-zo waena (o0usezo waena a,), v.e. hopmyaoi,
supakatomelt mofoit wien nocrenosarenssocru. Hampisep,
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Trowopenne

10. Hammmure Gopyyzy HAXOKIeHMS KOPHeli KBAZPATHO-
1o ypassenus. Uro maswisaercs gucxpumunantou? Ipusegure
npivep.

11. Copopuymupyiite reopeny Buera u obpariyio el Teopeny.
TIpusenure npusiep.

12. Kax MOKHO YCTHO HaliTit KOPHH KBAADATHOTO YPABHEHIA
B cayuasx, Koraa a = b + ¢ = 07 Hpusegure npumep.

13. Vkasmure 0fIMie 21MEHTE W PAGIMIIS NOHATHI KBAXPAT-
HOPO ypaBHeHs, KBAAPATHOTO TPEXLIEHA W KBAADATHUHOM DYHK-
. Tpusenure npumep.

14. Kax pasiosuts KBAADATHEL TPEXWIEH KA MHOKUTeH?

15. Kax pemmmrs xsagpasie nepasencrsa? Tpusegire npu-
sep.

16. Hasosure ocxobie caolicTsa Hepasercrs. OFbacHMTE X
Ha npMepax.

17. Kakue c1oco0st 0KA3ATENBCTS HEPABEHCTS BEI SHACTE?
Tloxasute ua npuMepax.

18. Kaxoe HepaecTso HashsaeTes panuonabHs? Kax
PUMEHAIOT MeTO uHTEpBAIOB?
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Tioaroperne warepwana, MpORAGRHORo § 8 snacce

0.1.

Vupamuenuus
A

Haitaue smauess sepaenmit:

1)0,5/256;  2) -50,64; a)n.z\[g:
9 Y016 ) 60385 6)0,07470000 - V36;

2J0,04”

0 Jﬁa\‘ﬁ; sal. B g pl L
Bot Vi foEs 3 s

oy a o7 L _ 6247
81 736 81

1_26-3_23 .5

6 18 18 18"

0.2.

0.3.

0.4

0.5.

Brtuncane:

1) 360 - 2,5; 2)/00-4,9; 3) 7232
4) 36121 5) V13 - 52 6) V63 - VT;
1)\@\@ 8) JLz- 35 9) V20 - J45.
Iokamute cupaseuBocts Hepasecrs:

1 34<12<3,6 2) 5<30 <6

8) 5<26 <51 4) 7,9< 63 <8.

Peunre ypasienis:

Dr =4 =04  33E=T 410Jz=3.
Haitgire KOPHI KBagpaTHBIX ypaBHemit:

1) 2x°-5x-3=0;  2) 3x*-3x+1=0;  3) 3x*-Bx+5-0;
4) X*49x-22=0;  5) 5x*+0x+ 6) Ta*-11x—
7) 36x'-12:+1=0;  8) 3x*+-2-0.
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JalniebpaluliHxeneproelct pourenscre)

«AGaits — cramuua rayGoxoro
SaNOMeHNS ANMATHHCKOTO MeTpo-
nonutena. Oma coctour 3 Tpex
108 — UEHTPATBHOTO U ABYX GOKO-
BHX, KOTOPHE 0OpAsyloT 0OmyI
octposryn0 mmatqopmy mmpusoit
15,2 ™ u pumoit 104 M. Cnyex
HOmmeM ocymecrnisercs mo acKa-
naropam (4 xemtei) shicoroit 46 i,
xaumoit 92 . Pemus KsaiparHoe ypasemue x*-T5x—
~234-0, 551 yaHaeTe rAYOUHY SAI0KEHIS HTON CTARNMH.

0.6. Haitaure Kopru ypassemuii ¢ nomoupio Teopens: Brera:

1) xbt 2) 4xi-12x+ 3) x4 252

4) #H0x+14=0;  5) ¥'-Tax+120°=0; 6) x*+5bx-+6b

Do -(V2+1)xe2=0; 8 x+(V2+6)x+2B=0.
0.7, Pemure uepanencrsa rpadeckiny crocogon:

1) x-8r-4<0; 2) x-8r-4>0;

3) 20%43-520; 4) ~6x*+6x+3630.

0.8. Pemute nepasencrsa AByMms cuocobamu:
1) x-x-9<0;  2) 6x'-Tx+2-0; ) —x'-2x+48<0;
4) 8x°+102-320; 5) 252°-10x+130; 6) 49x-28x+4<0;
T) ~2°-12x-100<0; 8) 42*~dx+15<0; 9)5x+3x-8>0.

3) A COcoB 1. —x*~2x+48<0 > ¥*+2x-48>0 & (x+8) x
* (x-6)-0

- = : Orser xe(-os-8)uU(6+e). m

-8 6

A Cnocos 2. Tpadux dymxmun
y=—x* - 2x + 48 snasercs mapadosoii,
BeTsu KoTOpOli HANpABIEHH! BHMS. DTa

napaGona nepecexaer och OX B TOUKAX
(=8; 0) u (65 0).

Orser: x e (—o; —8)U(6; +0). m
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0.9. Halizute see mesie uucia, yAOBAETSOPAION{HE HepaBeH-

0.10.

0.11.

0.12.

0.13.

0.14.

0.15.

0.16.

crsas:
1) 6x-2%> 05 2) Bx+x®>0; 3) x-4<0;  4) 5-x2>0.
Haiizute MuoecTso pemenuii nepasecrs:

1) Bx*+40x+10<—x*+11x+3;
2) 9x°-x+9>3x*+18x—6;

3) 22%+8x-111<(3x-5)(2x+6);
4) (5r+1)@3x-1)>(4x-1)(x+2);
5) 2x(3x-1)>42"+5x+9;
6) (5x+7)(x-2)<21x-11x-13.

Tlocrpoiie rpaguk dysKnu. ONpefenuTe BEpUIMEY 1 OCh
napaGoms.
1) y=3(-5)-2;
3) y=—2(x+1)4+3;
Pasii0sKiTe KBaJpPATHEE TPEXUIeHb! HA MHOKUTEH:
1) x*-16x+48; 2) x*-x-12; 8) x*+5x-14;
4) x*+6x-16; 5) x*+12x+27; 6) 2x*-5x+2.
Tlo sazaAHHEIM KOPHAM COCTABLTE KBALPATHEI YpABHEHMS:
1)2us; 2)-3ud; 8)-2u-T;

2
4054 BETE

B
Brruncaure:

H 6*[3‘&*\/&7): 2) 11:(0,15/T600 - 0,20(700);
V225 + 3121 . )[M Jm ]

3)
E 0,09 +0,78/100 2

Haitgure 0BaacTs ONpeAeeHIs BhpasKeHuit:

DVr-3  Vres 8) V2x+ 3+ JAx—1;
1

VT s deoe 6 JF-a.

Cpassire uicna:

VI #6448 2)T-\2 15443

B Vis-2 u B2 4) 10 u 20 - 5.
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) A (Jid) - (V6 + V8)' =14~ (6 + 248 + 8) = -2/i8 < 0=

= (VIA) < (V6 +VB) = VIT < VG + V8 =

0.17.

0.18.

0.19.

0.20.

0.21.

0.22.

0.23.

0.24.

PacnowuTe BUpANEHNS HA MEOKIHTEN
1) x5 2) 405 382 4) 506
5)x-9, x>0; 6)y-5,y>0; 7)4-0b, b=0; 8) Te-Bx
Mabaphrecs OT HDPAIMOHATEHOCTH B HAMEHATENE APOGM:
L, nto gt gYmid
k-2 V-2 2ya + 36 V2a - 3b
Tlokaxcure, uro KopHU ypaBHemis ax'+2kx+p=0 MONHO

b2 ap

1

Halitu 10 Gopuyae x,,

Haitgue kopsu ypasmemmit o Qopayie, AaHHOH B saxa-
s 0.19:

1) 3x*-10x+3-0; 2) x*+142+3

3) y*-8y-84-0; 1) 5y%+26y+240;

5) 162°+8x+1=0; 6) x*-34x+289-0.
OnpesenuTe KOPH KBAAPATHEIX TPEXWIEHOB U PASIOKHTE
HX HA MHOKHTENH:

1) 2¢-5x+3;  2) 2x°-bx —T; 3) —y*+6y-5;

4) 5y+2y-3;  5) ¥*-11x+30; 6) —x*-5x+6.
PagiouTe KBaJPATHbIE TPEXLICHS! HA MHOKHUTENH, €I

10 BOAMOMHO:
1) 4x*-9x+5;  2) 16a°-24a+9;  8) 3x°-12x+12;

4) 496475 B) ¥x-2; 6) —d8a°-8a+1;
T) -8y*8y 11 8) y-Ty+ll 9) 42°+2+0,04.
Marorossre maGion napaGonsr y=0,5x" us xectxofi Gyma-

M 1 ¢ ero nowousI0 nocTpoiiTe rpaguKi GyHKIMi:

1) y=0,5(x-1)*+2; 2) y=0,52*+4;
3) y=—0,5(x+2,5)"-3; 4) y=0,5(x+4)"
C nomompio magnoa napadoms: y—2x* noctpoiite rpaduK

PymKmmit:
1) y=—2x% 2) y=22*-1;
3) y=—2(x—4)"~4;
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5.25.

5.26.

5.27.

M 20 shicTpesos s Mummens saperseTpuposaro 18 nonaga-
suii. Halifute 0THOCHTENbEYI0 ACTOTY NOAXAHWI B M-
mens.

TIpu MCnBITAHIMM TADTHI TPUGOPOS OTHOCHTENHHAR UACTOT
rogEbix mpuGopos oxasaxack paskoii 0,9. Haitaute xou-
ueCTBO FOXHEIX MPUGOPOB, eCAU MemITAHO Beero 200 mpi-
Gopos.

Jlns mposepi Ka BeXoecTs G0 mocenno 200 cexaH, H3
KoToperx 170 mpopocso. CKoabKo cemsn B cpeanes Baofi-
et w3 Kamnoli THCAUM HOCERHHELX?

ACHAuANA OUpERENIN OTHOCHTENBHYIO UACTOTY BEXOXe-
CTH CeMSIH, T.. OUEHUM BEDOATHOCTS BCXOKECTH COMSH:
m_170 _17
22T 1T Porxa ua 1000 mocesmmpix cems 5 cpen-
n 200 20

e mpopacrer 1000 21= 5017 = 850 cown. =

5.28.

5.29.

5.30.

5.31

5.32.

5.33.

5.34.

5.35.

180

Haitre 4acTOTY NOABIeHMS GYKBH ¢k » B TeKcTe oT0li cTpa-
HULB AAHHOTO yueOHHUKa.

Haitire 4acrory cIoB w3 mecTi GYKB B T060M raseTHOM
Texcre.

Hailjime 4ACTOTY MMEH CYINECTBUTEIBHBIX B JOGOM rager-
HoM Texcre.

TIpu mewaramm TeKCTA NPODEX MEAY CAOBAMM IACUTEL-
BaeTes kax oama Gyksa. Haiiqute uacrory mpoSera s mio-
Gom raserrom Texere.

Tlyres ompoca BCeX ceMMKIACCHUKOB Bameil mKoaB Onpe-
JKeluTe uACTOTH AHelf DOACHHS, NONANAIIMIMX HA KA-
e Mecs.

Haitue pepostHocTs seimagenus: 1) repoa npu OAHOKpAT-
HOM OpOCAHMH MOHTSI; 2) ¢LIECTEDKI> UDH OXHOKDATHOM
Gpocaruu urpasoil Kocri.

Ma 10 anbumkos, mmeomuxcs B Kopobxe, 4 OKpamexs.
Hail/irTe BEPOATHOCTE TOrO, 4TO HAYAAUY MIBIENCHHEH U
KOPOOKH anbumk oxaerca: 1) OKpAUIHHBIM; 2) HEOKpa-
mensbn.

Monera noaGpoutesa xsas st Kakosa seposTHocTs Toro,
uto MoHera: 1) ABAXIM BHIIAZET repOOBON CTOpOHOM; 2)
TONbKO 0fUH Pa3 BHIAKET rep6OBOi ¢TOPOROH; 3) MO Mewb-
meif Mepe ofuH Pas BHIAKET TepGOBOHl CTOPOHOI?
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Towronowerpus

Mpusep 1. Tlyers a) a = 350°% 6) a = 3%, Onpegenun suaxu
sina, cosa, tga 1 ctga. 3

A ) Tax kax yrox, pasnsii 350°, naxogutes » IV wernepru,
70 Sin350°<0, cos350°0, Lg350°<0, ctgB50°<0

6) Tax xax. E<l<n, To coorseTcTByIOmMIi yron HAXOAUTCH

50 I1 uersepru. Torza .m7>a mi"m tg—(ﬂ utg—<0 ~

4.3.2. Yernoers Tpuronomerpuueckux bynsumic
Oupeseaene 1. Gynkyua y=/(x) nasuieaemen wemnoi, ecau
018 KAHD020 IHAUCHUS AP2YMCHMA X GHNOTHACMER PABCHCMIE0
1C2)=](x). @,
Baech obacTs OmpEneeHIA PYHKIMN AOMKHA GHTH CHM-
MeTpHUHOH OTHOCHTEIBHO Hauara Ko-
opausar.
Hanpuuep, (ymmmmn
uersble, Tax Kax ()
Eenu rouxa M(a b) npunazzescr
rpaguky QysKumEM y=f(z), TO BEIIOX-
naerca pasencrso b=f(a). A B cuny pa-
sencrsa (1) f(-a)=f(a)=b. Crenosatensro,
Touka N(-a; b) TaKme mpHEALIERUT
rpaguky bymkmun y=f(x). Otciona cie-
AVET, UTO paguK wemuoll PYHKYUU CUM-
Memputen omuocumeko ocu Oy (pue. 4.15).

Puc. 4.15

Oupeneaene 2. Dynkyus y=f(x) Hasvicaemes wewemnoi, ecau

018 KAHD020 IHAUCHUS AP2YMCHIMA X GHNOTHACMER PABCHCMIE0

TEx)=—). @)

Baech 0baaCTs OUpEAeeHIA DYHKIMH AOIKHA GBI CHM-
METPUUHO} OTHOCHTEIBHO HAYATA KOOPAUHAT.

v Hanpusep, Gyuxnun y=x, y=x'
Heuetubie.

Pai b) Ecan rouxa P(a; b) npumagnescur

=7 rpaguky meuersoit Qymkumn y=f(x),

10 b=f(a). To oupenenenuo f(-a
—~f(a)=-b. Crenosarensro, Touka Q(-a;
—b) Taxse npuuazIeRuT rpadHKY STOM
QyuKwmn, T.e. 2pagui Hewemnoil PynK-
Yuu cumMemputen omuocumesHo na-
waaa koopdunam (puc. 4.16).
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Tocrenosarensmocr
© noMomBI0 popyyt 4,1 Myt Moxex HaliTi M0G0l wiew mo-

caeposarexsocti: a,=1 npn n=1, a,~4 ups n=2, a,=9 npu

n=3, a,~16 mpu n=4 u r. a. Torza Qopmynoii a,—n* oupexe-

asetes umeaosas nocxenosarensroers 1, 4, 9, 16, 25, ..., 1’
n

<. . A Qopmyaoii &,

1214 n
278475 TV he1’

VIHOTAA WHCIOBYIO NOCIEAOBATENBHOCTS 3AZAIOT CROCOGOM
onucanus wneros aroii mocxexopatensuocrs. Hanpumep, noce-
osatensmocts 1; 1,4; 1,415 1,414; 1,4142; ... Mul onpesenus
KAK [0CIe0BATENbHOCT ACCATHUHbIX IPHOIMKeRIit unca V2
10 HexocTaTKYy.

Kpoxe 97010, 110CIEI0BATEBHOCTS ONPEAEIALTCA IaRAHIMEN
HECKOBKHX EDBALX ee 'WICHOR H 38]AHHEM CHIOCODA OUpEXene-
HUSt HOCAEAYIOIMX WIEHOB ¢ HOMOIbIO €€ NPEABIAYILIX WIEKOB.
Hanpusep, nyers a,=1, a,~1, a HOCIeAyIOIHe WICHS PABH
CyMMe peAUIeCTRYIONIY ABYX e WICHOB: 4, =a_, +a_,, (n>3).
Toraa Mbt moxyum ceayomyo mocnegosatesuocts: 1, 1, 2,
3,5,8, 13, 21, 34, ... . DIy N0CIEAOBATENLHOCTS WiCEN HATIBA-
107 umcaamu Puouaun (Pubouauun (eonapo Iuaanckuit),
1170-1250, wraneanckuii Matesaru). Viasaussii cnocod
OpeeseRIs YHCIOBOMH MOCIENOBATELHOCTH HASIBAIOT PeKyD-
peHmuuN cnocolox (OT IATMHCKOFO CAOBA recurro, O3Hauao-
INeTO BOIBPAT, BOIBPAUIEHIE), & COOTEETCTRYIOIIYIO (OPMYY —
peryppenmnoli popiyoi.

731 OuPeAeaeTcA HOCIEOBATEBHOCTS

3.1.3. MoHOTOHNEIE HOCEAOBATEALHOCTH

Eean ans nocsexosareasuocti (a,) mpu moGos HATYPATBHOM
1 BEHO HePABEHCTEO 4, >4, T. €., eciH A0GOH wien moCie-
AOBATEIBHOCTI, HAUMHAA CO BTOPOTO, GONBMIe IPEAAYLIErD ce
WIeHA, TO BT NOCAEAOBATENBHOCTS HAIHBACTCH G0IPACMANUC.
A ecam BHIONHAETCH HepaBeHCTEO a, <a,, (n€N), 10 ara noCIe-
AOBATEBHOCTS HATHIBACTCS YOblAaNLLC.

Ecau BMeCTo yKaSaHHMIX HepaseHCTs a ,>a, (Wi a_,<a)
BMIosioTCs HepasescTRa Buga 4,4, (WM 4,,%a,), TO CO-
OTEOTCTBYIOIIAS NOCACAOBATENLHOCTS HATHBACTCS HOYOMGAIULCH
(neaospacmaiwwelr). B uesom sospacraiome u yOHBawomie,
HeyGHBAIOIIUE I HEBOIPACTAIOUINE HI0CIENOBATEBHOCTI HAIELBA-
1oTes MoHOMOKHbLMU Rocaedosamebrocmany. Hanpuyep, mo-
caexosarenbHOCTI
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5.36.

5.37.

5.38.

5.39.

Pasaen 5
Vuemnk B Terpamu cayuaEo HANMCAT ABYSHAUHOE WHEIO.
KaxoBa BEOATHOCTS TOTO, UTO ITO UMCITO OKAKerTcs: 1) He-
METHEIN; 2) KPATHEIM TpeM?

Oxasa0ch, UTO 5 yueruKkos ua 35 HPUILIH HEMOATOTOBIER-
mban K ypoky. Kakosa meposTsocts Toro, uro cayuaiino
BEOBAHHAL K A0CKe VUEHUK OKAKETCA HENOATOTOBIEHHBIM
K ypoxy?

Jlsa CTpeIKa MPOMIBEIN IO ONHOMY BHCTPENY 110 MUIIEHM.
OB H3 CTDEKOB MOKET NOPASHTS MUIIEHS C BEPOTHO-
crhi0, pasHoi 0,7, a BTOpo — ¢ BeposiTHOCTEIO 0,8. Kaxosa
BEPOATHOCTH TOr0, 4TO: 1) B MIIIEHD NONAT TONBKO OMH
CTpeox; 2) B MuIIeHs nOnAN 1o Kpaiiuell Mepe OxuH cTpe-
20K; ) o6a cTperxa momamk B Mumers; 4) 06 cTpeaxa
HPOMAXHYIHCE; 5) O/UMH K3 CTPEKOB NPOMAXHYICH?

Ha sasoze 27% npoayKuum Beicero kauecrsa, a 70%— I
copra. Haiizute seposTsoCTs TOro, WTO HAVAAUY BIATHL
mpoayKT oxaxercs puicmero wan I copra.

A Tycrs A oomauaer, 4T HAYAAUY BIATAA HPOAYKIHA
aaBoga Okasanach shcuiero kauectsa, a B — 1-ro copra.
Toraa nam ByxHo Haiitu sepoparsocts P(A + B). T.. co-
Gnirus A u B neconmecrssie u P(4) = 0,27, P(B) = 0,7, 10

P4 + B) = P(4) + P(B) = 0,27 + 0,7 = 0,97. m

5.40.

5.41.

5.42.

Crpenox moman B MuIIeHD, KOTOPAS PAIIENEHA HA TDU He-
nepecexaromyecs uaci. BepOATHOCTS NONAKAHMA CTpEKA
5 110 uacts mumenu passa 0,45, a 5o 2-10 uacts — 0,35.
Haiigute seposTsocts Toro, uto cTpesok monan: 1) s 1o
MW BO 2010 WaCTH MuueHN; 2) B0 210 Wi B 3-10 uacTh
Mumeru; 3) 5 310 uacts Mumenn?

B cpesen 0fHa U3 CTA TAMIOUEK, HMEIOIUXCH B MAFA3M-
e, Guisaer Gpaxosammoil. Kakosa BeposTHOCTS Toro, 4o
M3 ABYX KYILIGHHBIX B 9TOM MArasuue ammouex: 1) obe as-
A0TCA HEODAKOBAHHBIMIL; 2) TONBKO OFHA OPAKOBAHHAS
3) ofie smasmioTes OpaxopauHbI?

Kaprousw, B KOTOPEIX JAmHCAHE ©O oOfHoli GyKbe clOBA
«BEPOATHOCTBY, GBLIN MEPEBEPHYTH M TINATEBHO Hepe-
meurans. Hallie BepoATHOCTS TOTO, UTO HAYAANY BIATAX
KapTOuKa OKaMeTes ¢ rAACHOM GyKBoii.
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Tt
U3 cKA3AHHOTO BEIE He CIEAVET AYMATH, UTO DYHKLMH fe-
aTest Ha verHbie i Heuernste. Hanpumep, pyrkunus f(x)=x+x! e
ABIAETCS YETHOM U He ABNACTCA HEUeTHOM, T.K. f(—X)=—x+x*, T.e.
f(~x)#f(x) u f(-x)# —f(x), Bu oaHO u3 pasencts (1) u (2) He BRI
Hapsiy ¢ 9THM, 4T06E! YHKIHSA ABIANACH YeTHOMN WK HeueT-
HOl, 061acmb ee onpedenenus JoaNHa Gbimb CUMMEMPULHA OMHO-
CUmeabHO HAYaa KOOPAUHAM, OTOMY UTO B OGIACTH OUPeee-
Hus PYHKLUH HAPSIAY € TOUKON @ HAXOAMTCA M TOUKA —a. Toxb-
HeueTHOCTH DYHKIUH ¢ DOMOIBIO pasencts (1), (2).
DyHKLUE, KOTOPhe He SABIAIOTCS YETHHIMH H HE ABJAIOT-
Al HeUeTHBIMH, HASHIBAIOTCA PYHKYyuAMU 0busezo suda (POB).
Toraa GymKkmua f(x)=x+x* ABnseTcs GyHKIUel oOmero BuAa.
Ha puc. 4.17 yraaM ¢ M — o COOTBeT-
creyior rouxu B u C. Ecau B(x; y), 10 C(x;
Toaromy sin(-a)=—y=-sina, cos(~a)-
tw(-a)=¢
Torza o onpefenenmio GyHKIIH Sinc, tgo
u clga anamoTen NewemnwL, & By
cosa — wemHoil.

—tgo, ctg(-a)

Tipumep 2. Onpegenus wersoets win
HewerocTs pyKmHH f(x)=sinx - tg'x.

A Ecaum s KakOr0 SHAUEHHA ¥ CHDABE/INBO PABEHCTSO
f(=x)==f(x), T0 pysxmis [(x) BaseTcs HEweTHOM. A ecru cupa-
Beanuso pasercrso f(—x)=f(x), To dymKmus f(x) ABARETCH UeT-
Hoi. M3 97010 OIpe/eNe RIS, YUNTHIBAS, U4TO SINX, tgx — HeueTHbIE
pyKuu, mONyUM pasencTEO

f(-x)=sin(-x)tg* (~sinz)(-tgx)*

Toraa f(x) - Heuernas ynxuus. W

4.3.3. Tlepuoanunocts TpUroHOMeTpHUECKNX ByHKLHit

Oupenexenue 3. Eeau 01z pynxuvu y=[(x) cywecmeyem
wueno T #0 makoe, wmo dax 1106020 SHAUEHUR APeYNEHMA X
6vinoansemes pasencmao

1+T)=1(), @)
mo pynkyus nasweaemes nepuoduseexot, a wucio T — ne-
puodon pynkuuu.
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1.2 n
23 a
ABIAIOTCA BOIPACTAIOLIMML, A TOCACAORATELHOCTI
1111 458 anil
2’34 579 1

sBasoTes yomsaomun. Eciu YOHBAHME WJEHOB NOCTEA0BA-

1
prm— {; He BHIMBAET COMHEHIS, TO PAKT YOMBAHMS O~

n+
caegosateaboct g Tpebyer poxasarexsersa. [elicrsu-

n+1 n+2

Tenmo, TAK Kak a= ———, @ =o——
" 2n-1 Y 2+

. 0 onpeaennM auax

passocri a,,,—a

n+2 n+l _ 2n°+8n-2-2n"_-38r-1

et e @ e )

T8

-3
ey "

Caegosarensio, a

,<a,, T. . nocaexoBaTeNBHOCTL

n+1
{a. 3 1} sBaseTcs yOmBanmeli. AHATOTHUHO MOCIEAOBA-
n—

rensmocts 1, 1,

KAK HEKOTOpHIE WIEHH STOH MOCIENOBATELHOCTH PABHEL MEXAY
coBoii 1 Kbl wieH mocnexoBaTEBHOCTH He GONbIIe MpEAHI-

aywero.
He 5ce nociefosarensrocTs apisioTes Monotonmsii. Ha-
npiuep, nocxenosatensrocts —1, 1, -1, .., (~1)", ... He anxser-

s MoHOTORHOH (sBRETCA SHAKOUCPCDYWeElLeR).

Ecau cymectsyer umciio A Taxoe, 4To A1 KAMAOTO wie-
HA mOCAEZOBATENBHOCTH {a,] BHIOTHAETCA HepaBeHCTBO a,>A,
To noczepoBaTensHOCTS {a,] HAIHBACTCA 0ZPAHUNEHHO CHU3Y.
A ecan e cymectsyer uHC0 B TAKOE, 4TO BePHO HEDABEHCTSO
a,<B xns moGoro neN, 1o mocienosatensocTs {a ) Hassisaer-
it ozpanutennol ceepry. BCIH NOCIEAOBATENBHOCT: OrpaHME-
HA KAK CBEDXY, TAK W CHH3Y, T. €. €CIH CYMECTBYIOT uncia A
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Snawones reapn sepoRTHOCTON

5.43.

5.44.

5.45.

5.46.

5.47.

5.48.

5.49.

5.50.

551

5.52.

5.53.

182

KaKoBa BEPOATHOCTS TOTO, 4TO HAYAAUY BIATOE HATYDATS-
Hoe uieso, He mpesocxogsmee 20, Oyzer: 1) KpaTHiM 5;
2) kpatmev 3; 3) mpoctsi uucnom; 4) coCTABHEIM wuc-
nom?

B memouxe 11 arbumxon (BHEIIHE OfMHAKOBHIX), U3 KO-
Topeix 5 oxpamenmnix. Tlepsuiii MaBreuenubii ATbuMK
oxasanes okpamenssv. Halifure BepOATHOCTE TOro, uTO
HAyAauy uBMeueHHl BTOPOH AIbUMK TAKKE OKAKETCH
oxpamenn.

B sumuxe 15 gerareil, cpenu Koropsx 10 oKkpamenmsx.
Haiigime BEPOATHOCTS TOro, WTO HAYAAWY HIBIEUEHHAS
COpUIHKOM AeTAS OKAKETCH OKpAIERHOM.

Monera noxbpacsisaetes Asaasi. Uewmy passa BeposT-
HOCTS TOTO, 4TO <OPEIl» BHNAZET XOTA Gbl ORUH Pas?

B sumuxe 10 Genex u 15 weprsx mapos. Haysauy uase-
Kaercs ogun mwap. Haiifute BeposTHOCTS TOT0, UTO BHHY-
Thili map oarercs Gensi.

B

Oten TexmmiecKOro KOHTDOXA OGHAPYHKII 5 GpaKoa-
HELX KHET B DAPTHN M3 cayuaiiro oToOpamex 100 KHur.
Haiijiime OTHOCHTENBEYIO UACTOTY HOABICHUS ODRKOBAH-
HEIX KHUT.

Jlsoe 10 Ouepen GPOCAIOT MOHETY, mpUUEN BEUTPHIBAET
TOT, ¥ KOrO pansIIe nosBHTCA «0pes. Bocnpouasenute oty
Hrpy 20 pas u HAMZUTE OTHOCHTEILHYIO UACTOTY BEUTPEI-
104 A5 HAUMHAIOWErO HIDY.

Cocransre Tal/uILy HACTOT GYKB KAJAXCKOTO andasuta, uc-
nonbays Texer rumua PecnyGnuxn Kasaxcrai.

Menonsays yerosue sajauu 5.27, OuEHHTE BePOSTHOCTS
POPACTAHIS OTAEABHOXO CeMeRU B HTOM nApTIHIL.

Il KOHTPOLA KauecTBA NPOAYKLMH OXHOTO 3BOAA M3
KA 0 NAPTHH TOTOBBIX HBIeNMil BHOHDAIOT JU1s TPOBED-
xu 100 geraneii. posepky He BEAEKUBAIOT B cpetHen 8
nagenuii., Hemy PABHA BEPOATHOCTS TOTO, WTO HAYLAX Basi-
Toe waenHe FTOrO 3aBOXA OYAET KauecTBeHHHIM? CKOTBKO
npHMepro GpakoBaEbX Mageni Gyzer B mapTiu 13 1000
enumun?

Monera noabpacsisactes Tpusxsi. ey pasHa Beposr-
HOCTS TOTO, TO <OPEIl» BHIAZET XOTA Gbl ORUH Pas?
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Towronowerpu

Ma pasenctsa (3) CIEAYeT, UTO KAKAO0E IHANCHHE NePHOTHTE-
cxolt ymkimm y—f(x) nOBTOPsIETCH epes Kam bl NPOMENKYTOK
kol T. Bro cBolicTBo nepHOAUUECK ol DYHKLUH HCHOMBIYIOT
pu nocTpoeruu ee rpaguxa. Hanpuyep, Gysxuis y—|x) nepuo-
Auveckan (sspaenue {x} onpexessier APOOHYIO HACTS WMCTA X),
ee nepuox pasen 1. JlelicTeurennio, ecii K uHCAy ¥ IpUGABMTS 1,
1o menas wacts wmema ysemwumres Ha 1, a
v ApoSuas ee uacts we mensercs: {x+1}={x). Dro
aHAuuT, uro Buj rpaduka oTofi (pyHKuuE Ha
nposesscyrxe [0; 1) Takoli e, 4To M HA mpOMe-
ZF {1615 mymeax [1; 2), 2 8) u 1. . (puc. 4.18). Ecn
ameno T snasercss mepuosom yHKumE y=/(x),
10 umena £2T, £3T, +4T,... TaKxKe ABIAOTCH
neproganu o1oit dymxmn. leficraurensio,
Fa+2T)=f((x+ T)+ T)=fax+T)=f(x),
F+BT)=f(x+2T)+ T)~{(c+2T)=f(x), .. u T.11.,
anaornuHO
fa=T)=F(@x=T)+T)=1(x),
fx=2T)=~f(x=2T)+2T)~f(x), ... u T.10.
v

Mrax, Kamgas mepHOmMYECKas pYHKIHSE
B HMeeT GeCuHCIIeHHOE MHOKECTSO NEPHOAOB. A
anecs B kauectse T Gepyr HamMebumuii mONO-
suTebREl nepuon oroii pymkumu. Hanpu-
mep, ann Qysxmmn y—{x} unena *1, =2, *3,
+4 sBasmorea nepuogami, a 1 — ee Haumens-
muii monosKuTeNLHLLIE mepUO.
Ha puc. 4.19 touxe B cooTsercrayer yrox
o wan yrox o+2x. A na puc. 4.20 Touxe B coot-
setcrsyer yron o mwmw yrox a-dr. Creso-
B BATEIBHO, O OmpeXeneHI0 Sina—y, sin(at
+2m)-y, sin(a-4r)=y. Orciona sina=sin(o+
4 +2n)-sin(a-47). B meiom amamormumo Tou-
Ke B COOTBETCTBYIOT YraB o 1 0-+2nn, neZ
mo9TOMY BepHO paseHcTso sin(o+2nn)-sina,
T.e. pyHKNESA Sing mepHOMMUECKan H ee me-
puox pasen 2mn, n - moSoe uemoe wHCIO.
Anazoruuso cos(a+2rn)=cosa, rae neZ, 1.
QYHKIHA COS MEDHOAUWECKAS M ee MepHOX pase: 2mn.
Tax KAK HOTHOMY 00ODOTY UPOTHB Xoja Wacosoif cTpeKi
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Tocnenosarensmocmn
# B TaKue, uTO JUIA KAOTO WieHA HOCKefOBATEIBHOCTH {a,)
BhmOTHeHH HepabeHcTsA A<a,<B, TO OTY NOCIEAOBATEILHOCTS
HaskBatoT 0zpanuvenHoi. HAUDHMED, PACCMOTPHM mOCIIeA0BA-

TexkHOCTE:

11,23 2)1111 L
)1, 2,8, .y ny ST TR

3) 15 1,4; 1,41 1,414; ..
5)-1, 2, -3, ..., (-1)'n,
Baecs mocaexopatexssoctn 1), 2) u 3) orpamuuens: cru-

ay, TaK Kax Kamgi wiew STHX MOCIefOBATeIbHOCTEH GoabuIe

nyas. Tocuenosatensuoeri 2), 3) i 4) orpamiuens: crepxy, Tax

KAK Kam b WIEH ITHX NOCIeAOBATENBHOCTE MeHbIIe, HAIDH-

Mep, AByX. Torfa MOCIEAOBATEILHOCTH 2) U 3) OTPAHIUEHS! KAk

CHUSY, TAK U CBEDXY, T.e. ABAAIOTCA OrPAHNUEHHEH. A noCTE-

JOBATEBHOCTS 5) He OrpAHIYEHA HM CBEDXY, HI CHU3Y.

1. o nasumaercn wca0R0il moc1EAOBATENLROCTEIO?
L 2. Yro Takoe obumil WieH nocre OBATENLHOCTH?
3. Kaxite ciocost 5aamtz H0CICAOBATILHOCTI 811 SHACTE?
1. KaKite H0C1670BATe 1L HOCTH HATKBAIOTCS BOTPACTAIOIISE(yB5L-
BaouyMm)?
5. Kakie 10CCA0BATEALHOCTIE HASKBAIOTCH HeYGHMBAIOmINI (ie-
BospacTatomsm)?
6. Kaie n0CaeA0BATeTLHOCTH HAIMBAIOTCR NOMOTORHENMI?

[Ipakrusieckanlpacoral

Tlepsuii wien a, mocuexosatexbuoCTI

) pasen L. Kamurit

creayiomyii wien nocieAoBaTeABHOCTH NOAyuACTCS PUGABIE-
Hies ABOIKH KAK K WHCAHTENO, TAK 1 K SHAMEHATEIO Mpes-

Aymero wiena.

1) Kaxoit 6yaer mocaesosaremsmocts {a,}: mospacraomeii mm
youanomei?

2) Onpesemre doparyay obmero wrena mocnesonaTemBmOCTIE

= 3
3) Ionaras, wro nepastii wien nocieAoRaATeBHOCTH @, = 2 >0 3.
q

sercs npasIbHO (RenpaBIILRON) APOGHIO W, NpuGABAsL wiC-
20 7> 0 K o6 WHCINTETIO N IHAMEHATE:IO, OTRTLTE HA BOTPOCH
1) u 2). OBocuyiire orser.
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Pasmen s

A Tlycrs E, - cobmTie +1pu I-M HOAGDACHBAHNN MOHETE!
oma seimager repGosoii cropowoii, I = 1, 2, 3». Torga max
sysso natitu P(E, +E, + E,). Tlo gopuyxe (3)

P(E, +E,+E)=1-PE +E, +E,

=1-P(E)-P

5.54.

5.55.

5.56.

5.57.

5.58.

5.59.

Kaxosa BepOATHOCTS TOFO, 4TO HAYAANY BIATOE ABYSHAUHOE
umeno mpu Aenemuu Ba 8 Aact B octarke 17

Mrpansuan Kocts Gpomena asa s, Haiizute sepostiocts
Toro, wro: 1) mo kpaitneii Mepe ofuH pas BHIABLIee OUKO
OKaeTesn MeHbIe 3; 2) POBHO ONMH PA3 BHIIABLIEE OUKO
okamercs Memsue 3.

Menonsays yenosie npeasiAymeit sanaun, uepes A 0Gosua-
UM COHTHE «CyMMA BHIABIINX OUKOB — HENETHOE wic-
209, a uepes B - coOhiTHe 0 Membmeli Mepe ofuE pas
samao uneno 1». Haitnure sepositrocts cobmrris: 1) A+B;
2)A-B;3)A- B.

Ha palionsoit Matemariueckoil omummaze cpeqn 9 Kiac-
OB 5 13 12 YUACTHUKOB ABAMOTCA OTIHUHUKAMH VUEOH.
KaxoBa BEPOATHOCTS TOFO, UTO BCE TPU IPHIEPA OKAKYTCH
ormmummkanm yueGn? Baech cumraercs, uto see 12 yuacr-
HUKOB ONMMIMAZS! HMEIOT PABHEIE BOIMOKHOCTH.

B yupes eI UNEIOTCA e YCTAHOBKM, ONOBOMAKONIHE O
mosape. B cayuae MOKADA IEDBAT YCTAHOBKA MOKeT CpA-
Gotats ¢ BepoaTHOCTSIO 0,95, A BTODAA — € BEPOATHOCTHIO
0,8. KakoBa BEOATHOCTS TOT, UTO B CIIy4Ae HOKADA CPA-
GOTAET TOABKO OAHA NPOTHBONOKADHAS YCTAHOBKA?
BepOATHOCTE TOTO, UTO B TENEHHE CYTOK CTAHOK-ABTOMAT
Bitiiger ua ctpos pasa 0,01. Kaxosa BeposTHOCTS Toro,
WTO CTAHOK-ABTOMAT GyZeT PAGOTATS 0e3 OCTAHOBKN B Teue-
Hue aByX cyrox?

A Tlycrs A, — cobuTie «CTanoK He BHLACT M3 CTPOR B
it gems, 1= 1,2». Torza P(4,)=0,01 u P(4) = 0,99.
Haiigex P(A,A,) = P(A,) - P(4,) = 0,99 - 0,99 = 0,9801. m
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cootsercrayer yron 2z, T0 910
WHENO ABIACTCS HAMMEHBUINM HOO-
KuTenbubM  mepHOZoM  Qyminuit
sino 1 cosa.

A naumembmmli mOROKUTNH-
s nepuox PysKuuii tgo 1 ctga pa-
sen 7. JlelicTBuTensuo, paguyc-pek-
TOpHI, OmpejensieMble yraaMH o it
7, DPOTUBONONOHKHO HAPABIEHS!
u moSTOMY HAXOZATCA B POTUBO-
HOOKHEIX KOODAHHATHBLX WeTBep- Puc. 4.21
Tax. Caegosatensko, ecam yray
Ha eqummuHOli okpy:cHOCTH cooTRetcrayer Touxa B(xiy), T0
yray atn - rouxa C(—x;-y) (puc. 4.21). Tax kax sin(a-+)

cosa, T0

sin(o+7)
Cos(or7)

ctg(o+n)= 20T

Orciona useen, uro mepuon Gymxwuii tga u ctga pases nx
(nez).

Mrrax, nepioa dysmwmii sina i cose pases 21, (360°m), a ux
Haumerbui 00K HTETBHA NEpHOX pasen 27, (360°). Taxsxe
neproa dymKuuii tga u ctga paser xn, (180°n), & ux HaumMebuit
nosomuTenbubill nepuox pases 7, (180°). Buecs n=0; *1; *2;
%3; +4; ... - moGoe wesoe unCO.

pusep 3. Haligen onauenus gyswuuii sing, cosa, tgo u
255
3

ctgo mpu: a) a=-1125%  6)

A a) Btech HAZO YUNTBIBATS NEPHOMMIHOCTS TPHIOHOMETP-
weckux pynkuuit. Tax xax 1125°=3-360° +45°, 10

sin(-1125°)=-sin1125

in(3-360°+45°)=—sin5°

c0s(~1125°)=cos1125° =cos(3:360° +45° J=cosd5° =,
tg(-1125°)—tg1125°——tgd5°=1,
ctg(-11259——ctgd5°=1.
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Vupamuens
A
3.1. Hamuuiure mepssie mTh 4IEHOB MOCIEAOBATETLHOCTH:

1) x,=2n-1; 2) x, =1 8) x, 5 4y~

+17
- -~ _2n-1 1
5y, =2% 6)a,=054% ) b=g i 8) e =g

3.2 Hammumure mepsie IATH WIEHOB MOCIEAOBATENbHOCTH:

1
s 2)x,

2"+
Ha —

nt+2n+l;

=, ecam n — uerHoe wmcio,

, eC n — HeueTHOE WHCHO;

V2ei2eai2

n opuelt

-

5)b—

7z,

8)d, +2;

2
(-1)" 3 9 27
A 3) B 3BUCHMOCTH OT YTHOCTH HOMEPA HOCIE4OBATENBHO-
CTH BylleM NDHMEHATE NePBYI0 WM BTOPYI0 QOPMYAY cHc-
s
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Snawones reapn sopoRTHOCTON

5.60. Texmuueckoe YCTPOHCTBO COCTONT M3 TPeX HESABHCHMO Pa-

GoTalouuX G10KOB, KOTOpHIE MOTYT BIATH I3 CTPOR COOT-
Berersenso ¢ BeposTHocTMM 0,05; 0,03 u 0,04. Jlus Toro
uTOBH 370 YETPOHCTBO BEINUIO W3 CTDOS, AOCTATONHO He-
HenpasHOCTH 04HOTO 3 ero Gi0Kos. Kakosa seposTHOCTS
Toro, uro yeraoska shiier ua crpos?

5.61. Ky, sce rpamu KOToporo oxpamen, pacmuien sa 1000

OAUHAKOBEX MEAKHX KYOMKOB, HOCIE Wero oTH KyOHKH
Tmarenso nepemenransi. Kakosa BepOATHOCTS TOTO, 4TO Y.
HAYAAUY BAHTOrO KYGHKA KOMHUECTBO OKDAIIEHHBIX TPaKeli
oxazercs pasmsi: 1) onHomy; 2) asyss; 3) Tpem?

5.62. UTo0H BEBECTH 3 CTPOS BPANECKIH MOCT, HOCTATOMHO

0HOrO ToUHOTO MOMARAHMA ABKAGOMOOH. B Hero Gsmt Gpo-
bl ABe ABHAGOMOH € BEPOATHOCTAMI HOPAKEHIS e,
passEIMu cooTsercrsento 0,6 u 0,7. Haitmure seposiTHocts
Toro, uro Moct Buiiiger u3 cTpos.

5.63. B peayIbTaTE HETHDEX BHICTPEOB CTPENOK NOPAJIL LD ¢

BeposTHOCTHIO, paBHOii 0,9984. C KaKOH BEPOATHOCTBIO OH
HOpAGUT Weh MpH 0AKOM BHCTpeE?

5.64.B SIeKTPHUECKYIO IENh HOCIEOBATENHHO NOKIIOVEHH!

TPU a7IeMeHTa, KOTOpHIE MOTYT BHUITH M3 CTDOR ¢ BepOST-
HoCThI0, cooTBeTCTBERNO paBKOf 0,15 0,15 1 0,2. C Kaxoii
BEPOATHOCTHIO OTA emb BHACT U CTPOA?

c

5.65. B memouxe 4 Gexbix u 2 kpackux anbuuxa. Kakosa sepo-

ATHOCTS TOFO, UTO HAYABUY UIBIEUEHHNIE 2 AILUMKA HMEIOT
pasHunse npera?

5.66. Us naxoues wuumoi 2 cx, 5 en, 6 e 10 cn Haygauy us-

Brexaiotes Tpu manousw. Haligute sepostHocts 1010, uro
13 BHOPAHHBIX HAIOUEK MOTKHO COCTABHTE TPEYIOTBHIK.

5.67. Bpome s 2 HIPATbHEE KOCTH, N — CYNMMA BHIABIINX 0-

2

st

xon. Uro neposriee: n

5.68+. HasectHo, u4ro M3 Beex caiirakos, OGMTAIONMX B CTONAX

184

Caprapi, 400 usorsBX Myewor Kaelino. Ha cayuaitso
orobpaumsIx A uyuenus 20 caliraxos 8 umenn Kieitmo.
VkauTe NPHOMIKERHOE KOTHUECTBO CAHlTAKOB STOTO e-
rHoHa.
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6) Tax xax @:mug, 10

|, 1 Chopuyaupyiize ocnomuse cnofiersa promoNeTpuCerix
ymeni:
a) MX 3HAKH;
6) werHOCTS;
) neprouocTs.
Ofocayiire mx.
2. Hasonnre mamemimii mozomarmensmurii nepiox Tpuromoste-
B —

[IperTeckan
x

- O ———

R0fi 3 ux ymxua: 1) y = sin x; 2) y = cos x He Mensna caOf

Vupamuenus
A

4.38. Onpezenure sHaKH TPUTOHOMETpHUECKIX BYHKILIH YrIOB:
1) 1435  2)-243%  3)735%  4)-735%  5) 300%

6 3?”: 7 %‘ 805 94  10)-73.
4.39. Onpenenure amaxy Brpacenuii:

1) sin300° - c0s200°; 2) sin193°-tg202°;

3) cos40° - sin120° - tg150°; 4) tg97%ctg197°c0s297°;
Lan . dx . i

5) + — 6) tg— - ctg—;

) sin % - cos ) 12 ot
) cos8 - cos5 - tgl; 8) tg5 - ctg3 - sin2;

9) ctg(-3) - cos(=5).

8) AHys)Ho OnpezemiTs aHAK BHpAKEHUS tgh - ctg3 - sin2.

T.x. A,75<%"<5<2n.§<3<n.;<z<n,m«g5<o,

ctg3 < 0 u sin2 > 0. Tosromy tg5 - ctgd - sin2 > 0. |
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3.3. Hammmure Gopuyay OBUIEr WieHA MOCIEAOBATENBHOCTH
HATYDATBHEIX WHCE, KDATHBIX 3.

3.4, Hammmure Gopuyary OGUIEr0 WieHA MOCIEAOBATENBHOCTH
HATYDATBHEIX wHCE, KDATHBIX 7.

3.5. Hanumure (opwyny ODUEro WieHa MOCIEAOBATETBHOCTH

HATYDATBHSIX UHCEN, NI A€NEHIH KOTOPHX HA 4 B OCTATKe
noxyuaeres 1.

A Hucna, xpatasie 4, sanucsisanorca s puge 4n (1 e N). Tor-
A OPMY:IA OBIIIET0 WIEHA NOCIEAOBATE IBHOCTH HATYDATLHELX
M, NPH AeleHMH KOTOPHX Ha 4 B ocTaTke nonywaeres 1,
samncuBaetes B Buge a,— 4n + 1

3.6, Hanumure (opwyry ODMEro WieHa HOCIEAOBATENBHOCTH
HATYDATBHEIX WHCE, NDH AENEHHH KOTOPELX HA 5 B OCTAT-
Ke nonyuaercs 2.

3.7. Hamuunre Gopmyny ofImero wiesa nocief0BaTensHoCT!

11,5,9,18,17, 2)2,-2,2,-2,

31, il L 4) L L i L
4916 4710 13

58,6,12,24,48, .5 6)1,-2,3

o3

7!
1
8.8. Hammmure Wiest a,,, a,,,. d,,, €cu a,= :
100 Guiss G ETrsY
1
8.9. Hammmiure waenst x,, X, ¥, %, ., eom ¥,= g

3.10. OnpeneniTe, ABIAETCH M HOCTEAOBATENBHOCTE BOPACTAIO-
meii, yGbiatomelt, orpaRMUeRKOI cBEpXY MM CHUBY:

1 21

a= ; 2z~ s 3) ,~(-0,5);

L ) %, ) y,=(-0,5)

yu =2t . L
3 T

0w 2L g 22l T n*

R ) v = s

10) 5, =24 a1z = VarT-Vm 12) p =14(-10
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0.25.

0.26.

0.27.

0.28.

0.29.

0.30.

0.31.

0.32.

0.33.

10

‘Haiiure sepuusy i 0ch napaGos i moCTpOiiTe ee rpADHK:
1) y=x'-4; 2) y=(x-4) B3) y=x*~dx+d; 4) y=2x'+2-3.

Tlocrpoiire rpaguin dyskmmit:

x
N I T A S N Y P
) Y=t 6x-10; 5) ymri-ds 6) y=-x45.
Vkaxure nocropousie xopiu ypasenuli:
L s 25+ L 57,
FE A T1xd
3 L.6-0% 9ir g L
T50aTs PR =

B ynpamuenuax 0.28-0.34 pemure ypassenus.

pBol_Besll 8, 12 dogx deds
) axr1 21 o4 Toor “1v3r 1-8x
o3 te1 4 ST _y-2 5
3 et 9 L -5
(ST v U s
peea 328 =, a9 ., 3 2 Ly
ELTIFEs T A ol
4 2 s 134
3 P a2 1.
(Rr T A B e I R
1) £-2924+100 2) x4 7x410=0;
8) 5yt +2y°-3-0; 1) 2y 5y*T=05
5) x-(a*+9)x*9a*=0; 6) x'-(9a*+4)x*+ 36a°=0.

1) (x+3)'-13(x+3)*+36=0;  2) (2x-1)'~(2x-1)*-12=0;
3) (x-1)'-x*+22-730; ) (x+2)'+22*+8x-16-0.
1) 2+ a'-dxtx41-0; 2) 6x*+5x°-38x*+5x+6-0;
3) x*-3x*-3x+1=0; 4) Bx'-Tx*~Tx+3=0;

5) 5x'-12x"+ 112~ 122+5=0;  6) x'+5x'+dx’~br+

Dy+2-Jy-6=2 2)J22-x - 10-x
3 VBr+l-Vx-1=2 HVx+3+Bx-2=T;

5)Vr+1+2x+ 6)\Bxr—2=2Jx+2-2.
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2) A OJI3 : x<10.

P2-x=2+10-x=22-x=4+4J10-x+10-x=

=8=40-x=4=10-x= x=6<0J3.
Ornemx=6.m

0.34.

0.35.

0.36.

0.37.

0.38,

0.39.

0.40.

Djr-3/+2x+1=4  2)[5-20|+|x+3-2-3x
35—l +lk-1=10; Hl4-xd+le-2=2
TIpi KAKHX 3HAUEHUAX NADAMETDA @ YPABHEHISA

1) ax*~6x+9, 2) x*+ax+0,25-0;

3) dx*-ax+a-3-0; 1) (@-1)x*-2(a+1)x+a-2-0
HMEIOT TOBKO OZMH KopeHb?

Peunre cucreny nepaseners:
1) [2127 43926 <0, g [t 452650,
x<0; Tx >0
3) 2 -8x-4<0, 4 2+ Tx410<0,
3x-12>0; 4x-3,6>0;
x+70, .
A g [2" +5x 200,
x4+ 5x30; x-1520.
c
Coxparitre xpodi:
T re=8, 10 b osels,
Tx—T 207 1 13a+18 ¥ -2
P L et (I Tins. 'R
81-y° 22+9c-¢c* 14+3a-11a" "
. Hloxasiite, 4r0 KBaAATHUHAR QYHKLMA Y=ax*+br+e mpH-

HuMaer TOIbKO HOZOKUTeNbHBIE duAuemma mpH a>0 i
D=b*~4ac<0.
Jloxascure, 4ro KBapATHIRAS QYK y=ax*+bx+e mpi-

HEMAET TOBKO OTPULATEARHME 3HAUeHHS npH a<0 u
D=b*-4ac<0.

Tocrpotite rpadusu dysxunii:
1) y=l2-= 2) y=lat+x-2;
3) y=bx*-Txk+2;  4) y=22°-5lxl-3.

11
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0.41.

0.42.

0.43.

0.44.

0.45.

0.46.

0.47.

0.48.

12

PasiosiITe MHOTOWIEHE HA MHOMHTEH:

1) x-dx; 2) ©-10w425x;  3) x'48;
4) y+124%436y;  5) x'-9; 6) x*+10x*-2-10;
721 8) 2-82°-22+16.

Toxasute, uro unena 1 1 < sBamOTes KOPHAMM ypasHe-
A ax*tbr+e=0, ecan atbie=0.

Tloxasute, uto uncna —1 W —= ABAAOTCH KOPHAMM ypas-
Hewus ax*+bx+e

, ecam a-bre

Hallzuve posexyric snaxonocronnersa @yl
1) y=x-2;

4) y=-3x*+5x-2;  5) y=(3x-10)(x+6); 6)y

Bx+2;

x 6
4+2x 8y

Kyl [CErEoy

s pamusix Gymxuuii saiiaure obaacTs onpexenenis, oo-
s omauemmif, HYJ, TOUKM DASDEIBA (€CAH €CT TAKo-
Bble), IPOMEKYTKH BO3PACTAHIS I YOBIBAHNS, NPOMENYT-
KH 3HAKONOCTOAHCTSA M MOCTPOMTe HX TPAdMKH:

1) y=x"+2; 2) y=3-4x% )y
5 x
e T o=

x* ecan x>0,
8y =

-

-, ecain x < 0; secan x < 0.
-1

IIpH Kaxux GHAUCHUAX A BCe PelIeHIA HepaBeHCTEA

~2a-8)x - a*+3a+2 < 0 exar na orpeaxe [-2; 47

Pewnre cucrexy Hepasescts:

1) {x’+x76<0, 2){x’+dx75>0,
<* - 2x-8<0.

- 4204850
Passocuasibl 1 uepasencran:
1 ﬂm u (x-3)(x+1)20;

2) L":m u (x+5)(x-8)<0?
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Ticsroperne
B ynpanenix 0.49-0.51 peunre ypasHenis.

2:-17 B
9x+14 X -8r+2 x-
2047 3 1
F+bx-6 x +9x+18 x+8

9 8x+29 18x+5
T+l Tox -1 Br+dr +2r+l

0.49. 1)

2)

3)

1)

0.50. 1) 2825+ 3x*+32+1-0;
2) 126'-3x*+3x—
8) (x*+42)(x*~6x+8)
4) (x+52)(x*-3x-28

0.51. 1) |x-2[x*=10-52;
2) (x*-5x+6)*+3|x—8|=0;
8) (Te-Bx-4)+{Tx+4[(x*-1)=0;
4) 6x-12=2%x-2|.

0.52. Cocrasbre Takoe GMKBALPATHOE ypABHEHMe, YTODH UMCIA
V2 1 —J3 Gbut ero kopram.

0.53. TIpi KaKiX GHANEHNAX TAPAMETDOB & M b TPH LEMHLX KOp-
5 ypassenus x-Hx*~18x*+ax+b=0 PasHB MexcAy coboil?

0.54. TIp kaxix omauesusx apamerpa a ypashenue (a-+dx—
—x*-1)(a+1-|x-2))=0 myeer 1pu xoprs?

0.55. Tlpu kakux aHAueHMAX X TPAGUE DYHKIM
Aesxut B nposesxyTke 0 < y < 17

0.56. Jlokasure, W10 UeTHpEX3HANHOE WHCIO ABIALTCS TPOCTHM
UuCHOM, eCiH OHO He MMeeT NPOCTHX AeuTeneif, Meib-
mux, uem 100.

Frarixid x

(x'~16)(x"+22-8);
(x1-16)(x*-22-35).

x6

0.57. Tloxamute, wro ucio: a) 77...7 - 3; 6) 1001 apasercs
cocTaBHEM UHCIOM. ED

0.58. Vipocrute npaenus:
1)47+424; 2)7-24; 3)5+ 245
)T+ a8; 51740+ 435; 6) z\/s$2‘/5ﬂ/13+JE.
0.59. Matansrech 07 HppAIHOHANSHOCTH B dHAMCHATEARX APOH:

x-1 x-ax
1 2) 5 3
e ary ez T
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VpasHans, HEPaBERCISa © ASyIA REpEGHRL 1k CHTTONS
Paanex 1. YPABHEHHUSI, HEPABEHCTBA C IBYMST
TEPEMEHHBIMH H HX CHCTEMBI

1.1. Heumeilsie YpABHEHMS ¢ ABYMS HEPEMEHHBIMM M X
reomerpuueckuii cupic.

1.2. Pemenue cuerem menumeiiHuIX ypasHenmit ¢ AByMH me-
peenmbin.

1.3. Pemmeniue TEKCTOBELX 38a1 ¢ NOMOLIBHO CHETEM VPABHeH.

1.4. HepasescTsa ¢ ABYMS mepeMEHHBIMML.

1.1. Heauneiinbie yDABNEMIs ¢ ABYMS HePEMEIUHBIMIE 1 X
reomerpuueckuii Cubicx

Hayuus MaTepuais AaHKOi Tembi, Bh OyaeTe:

© pacuars aumelinsle u Hemuueliubie VPABKEHUS ¢ ABYMS
nepesenb;

© aHaTh reoMerpiHvecKuH cMHCH ypaBsenuii ¢ AByMs mepe-
pre—,

111, Ypasuenis ¢ Asyms nepemenubisi

[Bacoralelipynncy
Banoanure rabauiy
ymcunn | Hassamne | Hpsexonne ce | Hassamme
x ypasnewmo | ypasuenns
Tumeinoe
y=kx+n| Munciman | kx-y+n=0 |ypammemsec
p— awya nepeer-
Enanparsuman
ymmns
ar -y 0
k
mmk
*
Vpasneune
oxpymnocT
pazyeon R o
neurpos 8 o
xe (a; b).

14
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5.69.

5.70.

5.71.

5.72.

5.78.
5.74.
5.75.
5.76.

Pasaen 5
B memouxe 20 ANSUMKOB, 3 HEX 5 OKDANIEHH B Kpac-
bl uper, 8 — B cumuii, a ocrarbmbie e oxpamess. Ha
MeIIOUKA HAYAAUY BHEMMANOT OLMH ANbUMK. OUHIIKTE Bee
JIeMEHTADHBIE HCXOZH BOIMOKHOTO LBETA STOTO ATHUMKA.
Cocrasbre mxany seposroCTei.

Mosera noxGpacsisaetes Apacasi. ONMUINTE Bee BOIMOMK-
Hble MEXOXH 5TOrO 9KcmepuMenTa, COCTABBTE WIKATY Bepo-
srsocreii.

BepOATHOCTS NONAKAHIS B Es IPK OJHOM BHCTPENE DaB-
2 0,6. Tlo nexu erpensor 10 mepsoro nonaxamus. Haiizu-
Te BEPOATHOCTS TOTO, UTO WO WM GYAT NPOMIBEACHO He
Gonee, uem 3 sricTpena.

Jlsoe urpoxos moxGpacksaIoT MoHeTst 10 ouepex. Tlo zo-
TOBODEHHOCTH BHMIDHIBAET TOT, Y KOTO MOHETA BHIATA Tep-
GoBoi cTopotoit. HaitauTe BepOATHOCT, BEIUTPHINA KAXIO-
ro urpoxa.

Peuisre NPEAAYILYIO GRAAUY ATS TPEX HFPOKOB.
Jlokasure nepasencrso P,(B)>P(B), eciu P,(A)>P(A).
Haitgure P(4), ecan P(AB) = 0,72, P(AB) = 0,18.

Haiigure P(AB), ecan P(A) = a, P(B) = b, P(A+B) =

A c=P(A+B)=P@A)+P(B)- P(AB)=a+b - P(A-B)=
= P@AB)=a+b-c.A-B+AB=A(B+ B)= A= P(AB+
+ AB) = P(4) = P(AB) + PAB) = PA) = a + b - c +
+ P(AB) = a = P(4B) bm

5.77.

5.78.

Bpowesbl B HIPATHHBIE KOCTH, IPOHYMePOBAHKEIE Lud-
pami 1 u 2. Kakosa BepOATHOCTS TOTO, 4TO KOIM4ECTSO
0uKOB, BHABIMX KA ePBOH MrpanbHON KocTH, Gombume,
wex ma Bropoit?

B ypHe umeloTes 4 WApOB, HPOHYMEPOBARKEX 0T 1 A0 1.
M ypHE HAYAAUY HIBIEKAIOT NO OXHOMY UIADY  OTKIRAEL-
BAIOT B CTOpOHY. OUPEXETTE BEPOATHOCTS TOTO, UTO MHUHMU-
MYM OJMH PA3 HOME IADA COBIAZET ¢ HOMEDOM XOXa (T.e.
¢ HOPAAKOBEIM HOMEPOM BHHMMAHIS WADA W3 YPHbY)?
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4.40. B xaxoit KOOPAHHEATHOI YeTBEPTH PACTIONOKEH YION o, ecui:

1) sina>0 u coso>0; 2) sina<0 u cosa>0;
3) sina>0 u cosa<0; 1) tga<0 u cosa>0;
5) sina>0 u tga>0; 6) ctga>0  sina<0?

4.41. B kaKoii KOOPAMHATHO! UeTBEpTH 3HAKW BhIpasKenuit:
1) sina u cosa; 2) tga u ctgo; 3) cosa i tga ogunaKonse?
4.42. Onpegenure uerHocTs GyHKIIL (yeTHO):
2)y=x ) y=x;
- 5a;
o tgx.

4.43. Micexenylite pyskuuio ua uernocTs:

2) g(xy B)h(x)=(2-3x)"+(2+8x)
5x-2)'+(5+2)%
5)/(x)=(x—6)"(x+3)+(x+6)(x-3)".

B
4.44. Onpegenure uerHOCTS DyHKIUI:
1) y=(x+8)x—-1H(x-3)x+1];  2) y=(x+5)x—3l-(x—5)lx+3f;
|2=71, [x+7], A N
FTS R e ey
o2t 2ot

Iy

Bx-4)
4.45. Viamure nauensmi nonowm el nepHOX bynKM:
1 g2 2) y=cos(Z}; 3) y=1%
) y-i2a) ) u=cos(3)i mu-fzh
1) y=tgdx; 5) y=sin2x; 6) y:ntg[%),

x x
say= {g} = 052<15 0% <3 maumensuni noxo-

menbHEit mepuoz, pasrsii 3.

Orser: 3. m
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Pamen s

2041 2(n+1)'+1 20’4 dn+3

DA = B i = s
s 4(n+1f+5 4

Bn+9

_ %41 2n'+4n+3
Tan'i5 Ant+8n+9

= X%

(2n* +1)(4n* + 8n + 9) — (4n® +5) (20" + 4n + 8)
- {an* +5)(4n* +8n+9) -

8n' +16n" +22n" + 81+ 9 — (8n® +16n° + 220" + 20n +15)

- (4" +5)(4n" +8n +9) -
1216

" {an*+5)(an’ +8n+9)

.. MOCKEIOBATeTBHOCTS BospaCTAIOmAL. B

0= %, -x,<0=x,<x,,,

c

3.12. Hammuure (opmyay 0BIIero wIeKa NOCIEZ0BATENBHOCTI,
sanammoii pexyppentHOH dopmymoil (x), w ykasure ee
mepssie 4 wnena:
12,8, x,~2x,n 31

—x,n =1
1

3.13. Hanumure wiensi a,, a,,,, 4, ,, ecin a, =
1 1
e
5.7 @n-D@En+1)
3.14. Jloxasute, 4o nocIeROBATENBHOCTS, 3aKAHHA (OPMYIIOH

obuero wiena ;- 321 apumerca vospacrawomeii.
" “Enr2
8.15. Jloxasitre, 170 H0CACAOBATELHOCTS, 3ajaRHAS QOPMY.Iofi
obuero unena a, = 2L apnnercs yomsatomeii.
2n+1
B.16. TIpi KaKuX IHAUSHHAX 4 U b HOCEAOBATENBHOCTS, GRAAH-
an+2
uan opuyoit obmero wiena x, - 2, anasercs no-
e

pacrasomeit i yGssanmedi?
pa 65
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Vupamuenus aas mosropemms

5.79. Vipocrure sspascesn
" [apy uy+1]_[z vy
vy y-x

g (oot _ateo), xm.z] :
PEETERPEEr )
5.80. Pemure ypassenue |x+3-2x-1.
5.81. Yupocrire supaenus:

1y (L-cosa)1+cosx) _tgx - cos(n—x)
S+ sin(- ) 7

.
—

Zeos o1

2)

5.2. Teomerputieckas BeposTHOCTS

Mayuus MaTepuais AaHKOi Tenbi, By Oyaere:
© UDHMEHATH FEOMETPUUECKYIO BEPOATHOCTS NPH peIeHI
TexcToBBIX dagat.

Bo MHOIMX CAYURAX HEBOIMOAKHO OUPEACTHT: BEPOSTHOCTH
cobmtus kaaccmueckuy cuocofom. OGO B TAKHX CIyUAfX
MHOKECTBO BCEX BOSMOKHEIX HCXOAOB M 0IATONDHATCTBYOIMX
HCXOZ0B COZEPKAT GeCKOHEUHO MHOKECTBO dementos. Hanpi-
Mep, myers miockas o6xacts G COZEPKUT B cefe HEKOTODYI
Mensuyio obnacts g (puc. 5.2). Hyxuo onpesesurs sepoarocts
7010, 410 cayuaiiuo BuGpanuan 13 obactu G Touxa M cogep-
sures w B obxactn g. Cumraercs, uro mEGop Touku M oGma-
Ctu G OCYMECTRISOTCA € DABHEIMM BOIMOMHOCTAMI 1O OT-
Howenmio Ko Beem Toukam 5toi

obmacti. Baech Komauecrso meex

BOSMOKHELX HCXOZ0B BHGODA TOU-

Ku (r.e. HCHMTAHMA) DABHO «Ko-

uweerays Touex obnactu G. Mio-

KeCTBO g Take COepHT Gec-

KOHEUHO MHOFO TOUeK (970 «KOMM-

Puc. 5.2 “eCTBO» 61ArONPUATCTBYIOUIM He-
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Towronowerpus

4.46. Onpexenute amaxm Bupascenuit: 1) sin% cas%

% s, a et
2tg% et HeosLrcos™; 4yeglretgl.
)t ctgTi HeosFreonT 4 gL rctel

4.47. Mcenenyitre (ysxumn Ba uetHoCT!
1) y=1-cosx; 2) y=x-sinx; 3) y=x’~cosx; 4) y=x’+sinx;

_tmxel xesinx
A L
gy =15 10) y—cosx-siny;

T-sinx

11) y—tgrsinx;
4.48. Mcnonssys MepHOAUMHOCTS TPHIOHOMETPUSECKHX (YHK-
i, BaliguTe sHAUERUA BEpAKeRUii:
1) 5in390%  2) cosd20%  3) tg540%  4) ctgd50°;
3 i o 101
9 gl O st DoeosTi 8 o
4.49. Tposepbre CupaseATHBOCTS YTREPHACHHS:

b aa(ZeZ)eanZeanZ; 2 omFeon

1)Aa)sin[§+§] sinZ=1; ©6)sinZesink 3B,

2 37967
LBl
2

>1. Torsa sin[Z+Z]«sinZrsin . m
3% 3" "o

c

4.50. B xaxoli KOOPAMHATHOI UETBEDTH MOKET JIEKATH YION 0,
ecau

—cosas

4) etgal=ctga?

4.51. Hanumurre oBimyio GOPMYIY AT BCX YIJIOB @, YAOBIETRO-
patomux paencray:

4.52. Halizure suax cymst sina-+sinp+siny, ecuu a, puy - yr-
bt TpeyrombHHKa.
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Tlocaegosarensrocrn

Yupamuenus s nosropemus
3.17. Yupocrure supaenus:

ne+md

ap+ag~bp—b m
paptag-bp-by d
ap-ag—bp+bg me s ne+ md+nd

3.18. Pemure cucteny ypasenuii:

1){31+y‘+d
-y

3x-2y x-y
2){ 3 2
7x+3y - 38.

8.19. Viascure obiacts onpegesenus ysxnui:
2) ¥==+4)(7-2).

3.20. Hamuuire (ysKuio 06paTsoli OMOPUHOHATLHOCTIL, TPa-
ux xoropoit npoxoaut uepes Touxy A(3; —6).

3.2. Merox maremaTiveckoil muykmmn

Mayuus MaTepuais xaHHOi TeMbi, Bh1 Oyaere:
© 3HATH M IDHMEHATS METOA MATeMATUUECKOH WHAYKIIH.
CHHOCOG paccysfeHus, UPH KOTOPOM HA OCHOBAHMI YACTHBIX
yTBeps enuit Aenaercs Goee oBuui BEBOA (yTBEpHACHNE), HA-
assaercs undyxyued. HAUDUMED, PACCMOTDUM CYMMEI HePBEIX
HEUeTHAIX HATYDATLHEIX WHCeI:

Brech mepBYI0 CTPOKY GylieM PACCMATDHBATS KAK CYMMY, CO-
crosmyio us ogHOro craraemoro. HOROGHS CYMMBI UACTO HC-
noMB3yIOTEs B MaTemaTHKe. Ha 0CHOBAHMIM STHX UACTHELX IpHME-
POB MOKHO BHABMHYTS THIOTESY O TOM, UTO HPU IPOH3BOTBHOM
KOIMUECTBE C/IATAEMBIX CYMMA HEPBEIX HEUETHBIX WHCE PABHA
KBAADATY WHCTA CIATAEMBIX, T.e. ANA KAXJOTO HATYDAILHOTO
uuexa n BepHO paseHcTso 1+3+5+..+(2n-1)=n’. Ouesmgso,
uT0 570 MMIML KefOKA3AREAA rHNOTEs. Be HCTHHHOCTS NOKAKEN
nomxe.
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Pasmen

x0%08). TI03ToMY 5Ta BEPOSITHOCTS He MOMET BHIT ONpEfeleHa
m
Qopmyoit P(4) =",
n
Takue BePOATHOCTH HASHBAIOTCH 2€0MeMPUNECKUMU GepO-
AMHOCMA MU W BEORTHOCTS WHTEDECYIOUIEro HAC COBAITI Oupe-
Aeisercs oTHOmeHIeN LIOMAAe]l AanKX obracTell € u Gt

p=Se| a
Se
Dopmyay (1) ciesiyer paceMaTpuBsarh 5 KauecTse Hexoif yuu-

BepeanbHol hopyrsi. TaK KK M OTPESOK, i IIOCKHe 06IaCTH,

H IPOCTDAHCTBEHHEIE TeXa COREPHKAT GECKOHEUHO MHOTO TOUEK,

TO B GABICHMOCTI OT CMAICTA 3AAGNI COOTBETCTBYIOILIE BepOAT.

HOCTI 1A TOUEK Ha OTPESKAX OUPEACAAIOTCH OTHOMICHIIEN ATHI

STHX OTDESKOB, /A IIOCKIX (UIYD — OTHOIIeHMeM MIOmaeli, 8

1A TOUEK MPOCTPAHCTBEHHLIX Te — OTHOMICHHEM 0GHEMOB.

Tipuvep 1. Ha otpeake AB pnusoit 12 e cayuaiiso suopana
Touka C. ONpeAEIHM BEPOATHOCTS TOXO, UTO MIONAAL KBAADATA
co ctoposoit AC Goxsue 36 cu® u Menbe 81 en’.

A Tnoumans xsaxpara co cropomoii AC—x pasma x’. Tor-
A O YEI0BMIO 38%AWH BePHO HepABEHCTBO 36<x’<81=>6<x<9.
Bexn Ha uncxosoii ocu B Kauectse
KOOPIMHET TouxE A BoosMeM O, T.e. 4 c B
A(0), 7o B(12) u C(x). Toraa neobxo- 0 [
o, urobsr xe(6; 9) (puc. 5.3). A
JUIMHA DTOTO UHTEPBATA PABHA 3 CM,
¥ TpeGyemas BePOATHOCTS OUpefENRETCH OTHOmeHHeM 3 1 121

Puc. 5.3

p=2_02.8
12

Tipunep 2. Padoumit KoHTPOIMpYeT PaGoTy ABYX Hesasuci-
M0 paGoTalomuX cranKos. MHOTOJTHHE HABIIOACHH NOKAIATH,
470 KaiABLl CTAHOK (HESABHCUMO APYT OT APYTa) 3a Uac PaGoTH!
B cpexsen Tpebyer 10 Mux BRUMARMA paGouero. Ompexenin: Be-
DOATHOCTS TOro, uTO 33 BpeMS, KOPAA paGowMi saHAT PasoTOi
1EPBOTO CTARKA, €ro BHUMAHMS HOTPEOYET i BTODOM CTAHOK.

A OGoamaumw uepes x 7o Bpems, Koraa paGounii sams pado-
Toif MePBOTO CTANKA, A UEPE3 Y — BPEMST, KOIAA H BTOPOMY CTAH-
Ky HeoGxomuMo yaemuts BHmMamie. ECuu 38 To BpeMs, Koraa
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4.53. Haiigure HanGo.1bIee i HauMEHbIIee HAUEHMS BHpAKERii:

1) 1+sina; 2) 1-cosa; 3) 2-3sina;

4) 2c08%-1; 5) |2-5c0s0; 6) 2-5lcosal.
4.54. MoseT i BHIOTHATECH PABEHCTBO:

1) sina+2cosa=3; 2) 3sina-2cosa=5;

3) 5eosa-3sina—8; 1) 2sina+5cosa——77

4.55. Iyers Qymxuun y=((x) verman m: 1)/ (x) = Jx,x20;

2) f(x)=x*-3x, x30;

~2x, x<0;

x<0. Banumure Gopmyay, onpesensiontyo GyHKLuIo f(x),
u nocrpoiite rpadux sroif Gy,

4.56. Tycrs (ymkuus y=f(x) sewersmas m: 1)f(x)=x', x30;
2) f(x)=x?, x<0; 3) f(x)=x’~2x, x=0; 4) [(x)= X, x>0.
Banumure Gopuyy, onpegensionyio GyHKLmo f(x), H 0~
crpoiite rpadux sroif ysxum.

4.57. Haiizure saumensummii nonosuresusii nepuox pysKm
y={x}+eosnz.

4.58. Haiigure namvenbumit 10710/ uTebHbtii mepHo GyHKmmI:

3) y=l+sin’x;

Vupamuemus xun uosropemis

4.59. Moscer mn pysKius y=x'+6x—1 npuHHMATS SHAUCHIE, PAB-

Hoe:
-1 2)-8; 3)-117
4.60. Peunre cicreny nepaseners:
1 [2x-6<3-x 2) [x*-8x+220
{xus“ua; {z; —9x<0.

4.4. ®opmymst npusexenns

Mayaus matepuaist Aannoii Temsi, nhi Gyxere:
© BHIBOANTE M IDHMERATH (OPMY.IH! NDHBEACHI.

x
Eean pumonnserca pasexcrso o+ =2, o yra  u f snn-
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Pacesorpu eme ogus npuwep. TIyets sazas KsagparHiii
Tpexuren P(n)=n*tn+d1, tge n - marypasoe wicno. Hpu
n, passom 1, 2, 3, 4, 5, HOTPYAHO YETAHOBMTE, UTO JHANEHIS
oToro kmagparsoro Tpexwrema - mpoctsie wmena: P(1)-43,
P(2)=47, P(3)=53; P(4)=61, P(5)=T1 u 7.a. Orciona anpamu-
BACTCA TUIOTESA O TOM, UTO SHAUEHWS KBAADATHOTO TPEXWTeHa
P(n) npH M000M HATYDATLHOM R ABIAOTCA NPOCTHIMH UHCIA-
s, OZHAKO 9TA THIOTESA ABAACTCA OWMGOUHOM, T.k. npw n=41
P(41)=41°+41+41-41-43 He ABIACTCA MPOCTHIN THEAOM.

M3 5THX ABYX IPMEDOB BIMM, UTO HA OCHOBE ONHMX W TeX
e MeTOZOB paceyACHMI MBI NONYUHIN PASTHUHBE DE3YILTA-
7h1. ECIu BHBOABI NEPBOTO NDHMEPA MCTHHHHL, TO BEIBOAH BTO-
poro npuyepa spxsoTes AoxHsMM. osTonMy yKaSAHKE MeTOX
DACCYHACHIS, KOTAA AENAIOT OBIiHe BHBOAM HA OCHOBE uaCT-
HEIX yTBEDKEHIH, He ABIAETCA METOIOM [OKAJATENBCTBA Ma-
Temariueckux yraepaenuit. OIHAKO STOT METOX croCOBCTBYeT
BHUIBIKEHII THIIOTES, UCTHHHOCTH KOTOPBIX VCTAHABIMBACTCA
ADYrEMU METOAAMH. PACCMOTDeHHEL HAMM METOA PACCYKeHNs
HaskBaeTes Henoanol uRdyKyuei.

ECu BHBOX CHETAH HA OCHOBE AHATMGA BCEX BOSMOMHBIX
UACTHBIX HCXOZOB, TO DTOT METOX YMOIAKMOUEHWI HasmIBAET-
e noANOL undyKyued. ONEBHAHO, UTO AAHHBH METOA YIOOHO
DHMEHAT B TeX CIVUARX, KOUAA KOTHUECTBO BCEX BOIMOKHEIX
HEXOZ0B KOHEWHO. PACCMOTDIHM NPUMEDH NDHMEHEHHS NOTHOH
WAk

Tipunep 1. JloKasen, UTO KONMYECTBO MPOCTHIX MHOKHTE-
Jell HATYDATBHBIX WHCEN 7, VAOBIETBODAIOUMX HEPABEHCTBY
2<n<15, He npessimaer 3.

A JlelicTsuTenbHO, MAHHOMY HEPABEHCTBY VAOBIETEOPAIOT
TonbKo crexyiomue npocrsie unena: 2, 3, 5, 7, 11, 13. Tootomy
MBI X GYeM CHUTATE COCTOAILIMI K3 OJHOTO COMHOKNTENS. A
anena 4, 6, 9, 10, 14, 15 cocToaT w3 npoUIBEACHHS ABYX 1PO-
cmix Mosurexelt. U, axosen, wnexa 8 u 12 cocronr u3 Tpex
npocThIX commoTenelt, UTaK, MEl PACCMOTPEIH BCE BOIMOK-
Hule cayuan. CAEfOBATENLHO, JARKOE VTBEPH ICHME HCTHHHO.

Tipunep 2. Tokasen, uto paserctso 3m'~4n’=13 He Bmo-
HACTCA HU IPH KAKHX IETBIX SHAUEHWAX /1 1 1.

A Pacemorpuy creayioue 2 cayuas.
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padouwuit sansT paGoToli mEPBOrO CTAHKA, HEODXOAUMO VASTHTH
BHMAHNE PAGOTE BTOOTO CTAHKA, TO AOMKHO BHIIOTHATECS He-
pasencrso [r-y|<10, T.e. mueem Asoiinoe mepasemctso-10<x—
~y<10. Ha mepsutii BOLISA XOTA M KAKETCH, UTO CHANATA BbI-
mea ua cTpost 1 CTAHOK, A GATEM HENOTAZKN OGHADYKWIHCH BO
II crasxe, T.e. X3y, cayuail y>x B nonHON Mepe oTeuaeT yeno-
BISAM 3a7ANH, UGO MO YE/OBMAM 3AZAUM HAC HETEDECYET T0, UTO
CTAHKM mOTPEOYIOT BHMMAHNS DAGOUEro B ONHIX I TeX Ke OT-
peasax spemenu. HTaK, MHOKECTEO BCeX 0IATONDHATCTBYIOMUX
HAM TOMEK ILIOCKOCTH YAOBIETROPAIOT CHCTEMe HEPABEHCTS

¥ [y>x-10,
y<x+10,
60 0<y <60,
0<y <60,

8 MHOKECTBO BCEX BOIMONK-
HEX  HCXOZOB ompeaemsier-
cs nepasencrsay 0 < x < 60,
0 <y < 60. Ha pueysxe 5.4
MHOMKECTBO BCEX BOIMOIKHBIX

Hexog0n u0OpaNEnO B BUAL

R g ¥ xmapara co croponoii 60, a

Puc. 5.4 MuosecTs0 GaaronpuaTCTRy-
loIUIX HaX HCX0R0B OMpeAeATeTCA Saxpamesoli durypoit. Tor-
28 10 gopuyne (1) mueem: P = - %. .

Kax mpasuio, He cpasy oHADYKMBAETCH, UTO 3afAuy HEOD-
XoauMo pemars reomerputeckun cnocodox. Toatomy, mpoxenan
HOMEBI AKATHI VCIOBHA SAXAMH, CTEAYET OODATHTS BHHMAHHE
Ha CleAYIOmUe MOMEHTSI:

© MHOKECTBO BCEX BOSMOPKHBIX MCXOOB CHBITAHMSA I MHO-
JKeCTBO GATONPHATCTBYIOIUX HAM HCXOJOB IPHEHMANT GeCcKo-
HeuHoe MHOMKeCTSO SHAueHMIl (B0 MHOMECTBe ACHiCTBUTENHHEIX
wncen);

 ecii B IpOIECEe PEUIEHI 3AAAUN BBOAKTCH HEIABUCHMbIE
IHepeMeHHELe, MeHAIOUINECS BO MHOKECTBe JeliCTBUTebHELX it-
Celt, TO CIOCOD pelIeHUA 3ATAUM BO MHOTOM GABMCHT OT KOH-
eCTBA BEOZMMBIX MePEMEHHELX: NDH OAHOI mepeMerHoli agaua
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Towronowerpus

x
ioTeA YrAAMI, KONOAHAOLNE APYT APYTA A0  (Jonoanumens-

HbLNU y2aaNw). A TPHPOROMETPUECK e (YKL CHEYC H KOCH-
HyC, TAHIEHC Ui KOTAHFEHC ABIAIOTCA CXO0DCMEEHHBLMU DYNK-
yunm.

Teopema. Buauckus cxodemeennvix QYHKYUL 000U
meabHbLx Y2106 pasHb.

T
A Tlokasen, 4To 418 AOHOTHUTETBHMX YrIOB G M T
Bepist pasescraa 2

[th)

sy Tyers o<u<§ , 9TOMY yray Ha eguHUUHOM
5 oxpysuocT coorsercrayer ouka B(x; y)
(puc.4.22). Eeau C(x; 0),r0p=20BC= g —a.

A, Orciona, 10 CBOHCTBY IPAMOYFONBHOTO TPe-

yromsuuka, neex coso—x, sinfi—x, cosp=y,
sina=y. Toraa sinf=cosa u cosp—sina, T.e.

si,.(La] osa, m[ - sin
Puc. 122 z + cos(Z-a)msinee

Tycrs reneps gqq (puc. 4.28).
Bpecs B(x:y), C(x;0). Ecin ZBOC=n-a,
x
£ -

Holi oxpyskHOCTH BosbMeN TOUKY B,(x,; 4,),

coorserersylomyio yray B

m]. Toraa
Puc. 4.23 M3 PABEHCTBA HPAMOYIONBHBIX TPEYOIh-

Hukos OBC u OB,C, umeex pasecrsa

—cosa. Tax

%, x,~y. Orcioga sinp= in(afg] ne=

43

R
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Tocnenosarensocmn

1) Tlyers m=2k, keZ — 11060e weTsoE He0€ WHENO, & 1 — 0~
6oe wenoe uucro. Torza wyeem pasescrso 12k*~4n*=13. Dro pa-
BEHCTBO He MOeT BHUIONHATHCA HI IDH KAKEX UebiX k u n,
T.K. €r0 eBaR wACTH AeMTCH HA 4, A NpABAR — He feaUTCH HA 4.

2) Tyers m=2k+1, ke Z ~ 11000 HeueTHOE He0e YHEI0, & 7 —
nponssonbHoe weioe wicio. Toraa uneen pasencrso 3(2k+1)—
—4n*=13, wnn 12k*+12k-4n°=10, wan 6k*+6k-2n"=5. Dro pa-
BEHCTBO TAKOKE HE MOKET OBITH BEIIONHEHO, T. K. €10 IeBAR UaCTh
SBIACTCA YETHBIM WHCIOM, A IABAS — HEUETHBIM.

MTax, Mbt nOKa3ANH, 4TO paBeHCTBO 3m®~4n’~13 He BHION-
HACTCA IPH TI00OM WEIOM 71 W IPU TOGOM HETHOM 7 WM Heuer-
oM m. Citexopateasio, pasexctso 3m®~4n*~13 we srmonHseTCH
P MOBHX HeAEIX m u n. UTO W TPEGOBATOCH AOKAIATE.

Temeps nokasen, uT0 pasencrso
1+8+5+...+(2n-1 [t

BepHo mpu m000n HaTypanbHOM 7. Kak GhUIO OTMEueHO Bhie,
pasencTson (1) OUPEAEAETCA THIL TUIIOTE3R, KOTOPAA IABUCHT
or matypaHoro n. Jiun ROGCTBA 9TO VTBEPAZHME, T.e. Tif-
noteay, onpeensenyio pasencrson (1), oGosuauun uepes A(n).
Buime M mposepun meTHEHOCTS BcKasssanmit A(1), A(2),
A(3), A(4), A(5). Hamumen yrsepaesie A(5): 1+3+5+7+9=5%.
CuuTas 5T0 yTBEDIK IeHHE KOKAIARKEIM, B KAUECTBE €0 CIEACTBUS
noKazem ucruHKocTs yrsepenus A(6). Jlelictaurensio,

143+5+T+0+11=5%11=5% 2.5+ 1=(5+1)"=6%

Boobe, ecuu yraepaene A(k) HCTHEHO, T.e. BEPHO pases-
crso
1845+ H(2h-1)=h?,

70 uernmmocTs yraepaenius A(k+1) nposepserca rerxo:
T3+5+...H(2h-1)H(2h+ 1)k + 2k+ 1=(h+1)%.

Orciona wMeeM CIEAYIOUYIO NENOUKY HETHEHEIX YTBEpIKAe-
stz

AB)=AB)=A(T)=A(8)=A(9)..

Dry samues mysHo moHMMATE Tak: «Ectu ueruno A(5), To
meruuo A(6), ecan werumno A(6), To ucrmnro A7) u T. .o
Mrax, NpOROIKAR STy WeMOUKY paccyAeHmii M3 MCTHHHOCTH
yrBepsenua A(1), MOKHO HOTYUHTS HCTHHHOCTS YTBEDIAICHUs
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Pasaen 5
pemaercs Ha WHCIOBOH OCH; DM ABYX MepEMEHHHIX 3aaua pe-
ImaeTes BA KOOPAMHATHOM ILIOCKOCTH  T. .

Vnpamuenus
A

5.82. Touxa C smasetcs cepeausoi orpeka AB, ATHEA K0TOOTO
pasia 20 cx. Ha orpeaxe AB HAYAAuy OTMeUAETCS TOUKA.
Eeau nce Toukm oTpeska AB MOTYT GHIT OTMENEHH ¢ DaB-
HBIMH BOSMOJKHOCTAMM, TO KAKOBA BEPOATHOCTS TOTO, 4TO
oTMeuensas Touka mpuHALTEKHT OTpEsKy BC?

5.83. Orpesox paspezen ma Tpu passse uactu. Kakosa sepost-
HOCTS TOr0, UTO HAYARUY BIATAS TOUKA OTPE3KA NPHHALIE-
KUt ee cpensel unctu?

5.84. BHyTpH eMHEUHOrO KBAIPATA CIYMAliHO OTMEUEHA TOUKA

A. Haitqure BepOATHOCTS TOTO, 4TO PACCTOAHME OT TOUKH A

A0 onpesenennoii cropons: KBa- p R .

Apata He mpessimaer wmera a

(0<a<0,5).

A Vcxoman sepoaTHOCTS pasHa

orHOmERMIO S,y ¢ S,

AB = 1,70 Sy = 11 Sippy
1-a=a(pue.5.5). Torsa P=a. ®

ascrr K-

5.85. Bayron xsanpata co cropook
a cayualino ormevena Touxa. 4 b
Kaxosa seposrocts Toro, wro % T
S%a TouKa IPHRARTEXHT KPYTY, -
s —————

5.86. BRyTp paBHOCTOpORHEro TPEYTOTSHUKA O CTOpOHOI @
caysaitio oweuea Touka. KaKoBa BepOATHOCTS TOTO, ¥T0
STA TOUKA NPHHALTEHHT TPeYrONGHMKY, OOpASOBAHHOMY
CPeARIAI ARIANIE AGHHOTO TPEYTOTBRIKA?

B

5.87. Mcnomsays sapauy 5.84, Hailtu seposTHOCTS Toro, uTO
paccrosume or Toukm A go: 1) omperenemHol pepumHE
KBajpaTa; 2) NEHTDA KBRADATA He NDEBHIIACT WMCIA @
(0<a<0,5).
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0
cos(gftx]:sinﬂ oKasMBaeTcs amaTorHYHO. B LEION AHANOFIY-

HO foKASHIBAETCH CUpABExIMBOCTS pasencts (1) AN M0GOTO yraa
o

Teopema A1 APYTHX CXOACTREHKEX BYHKIMI JOKA3HBACTCS
Tax:

@)

Teopema fokasasa nonHoCTh0. W
@opuy.IEL, BHpAKAMNIHE TPHIOKOMETPUECK e BYHKIMI YT-
208 Zhouns u,%‘ 400 M 2nEa depea TPUTOHOMETpHUECKHE DYHK-
MK YITA G, BASHBAIOT (OPMYAANU NPUECICHUS.
a) Eean 5 popmyax (1) u (2) & 3AMEHNTS 1A —a, TO HOTYSHM
opmyast
sin( + u] —cos(-a)—cosa,

cus[z +rx] @
x x
tg [Tea)=ctga, ctg T tga
g[zm) & g[zmj &
6) AHAZIOrHUHO BepHBI paBEHCTEA
3 (5. (F i3 i
sin(rta)=sin| > +[ =+ a || =cos [E 4
s ] @
. {f+(£+«] e
costrta)=cos| 5 +(3 —sin [Em)
tg(n+a)=tga, ctg(rta)=ctga.
5) Eciu 8 Gopmyiax (4)  3aMeHHT Ha — G, TO NOAYYHM
@opuyas
sin(n—a) cos(n—a)=—cosa,
¢ (5)

ctg(n-a)=—ctga.
o 129
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Fasmen s
A(n) ns moGoro HATYPATEHOTO 1. DTOT METOR AOKA3ATETHCTSA
HaskBaeTcs wemodom mamexamuuecxol undyxyuu. Teneps
AARHM €ro (OPMYTHDOBKY.

Eeau ymeepacdenue A(n) uemunno npu n=1 u us ezo uemun
Hoemu npu n—k (k — 10Goe Hamypaxboe wuc0) Guumexaem ue
munnoemy ymeepxdenus A(n) npu n—k+1, mo dannoe ymeepw
Qenue uemunno npu 060N HAMYPATLHON 1.

Dror Merox maTemamiueckol MEAVKIMN, KOTOPf wACTO
HCNOMBGYIOT NPH AOKASATENBCTBE MHOTHX MATEMATHUECKIX
yrBepiKAenuit, ABIAETCH OAKOM U3 OCHOBHEIX AKCHOM TEOPUH Ha-
TypAbHBIX unCe.

MK, npHMeHEHME METOZA MATEMATHUECKOH WHAYKIMH CO-
CTOUT U3 CAEAVIOIUX ABYX OTAIOB.

I sman. Iposepra ucmunnocmu ymeepwdenus A(1).

II sman. Cuumas, wmo npu n—k ymeepxdenue A(k) uemun
Ko, nysno doxasamy uemunnocmy ymeepwdenus A(k+1) npu
R=k+1, M. e. HYHHO NOKAIAMb UCMUKHOEb J02UNCCKOZ0 c:1D0-
sanus A(k) = A(k+1).

Ecau fokasamst 06 YKAIAHHEIX STANA, TO MO METOAY MaTe-
Matuueckoli WEAYKIIH yTBeprerue A(1) HCTHHHO ATA 1060r0
HATYpATBHOO 7.

Temeps mo nosoay uetummoctn pasecrsa (1): yrsepe-
sue A(1) nerumuo u u3 ucrumoctn A(K) BHTEKAET UCTHHHOCTS
yroepipenun A(k+1). CIeqosaTeisso, o METOAY MATEMATH-
ueckoit MEAyKIMH pasencTso (1) BEPHO AT TOGOTO HATYPAL-
Horo 1.

Tipuvep 3. Haitaen eysmy
1,1, 1
L I
12723 34

i+ 1) @
DI T0GOM HATYDATBHOM 1.
A Cuauaza, NDHMEHSA METOX HENOTHOM MHAYKINH, Onpexe-

JIHM 3AKOHOMEPHOCTS STOl CYMMBI, T.€. BIIBHEEM HEODXOXMMYI0
runoresy. Jlas storo cymmy (2) ofosnauny uepes S,. Torza
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Pasaen 1
Badanus k matauye

© Onpepenure creness moyuenubX ypansenii.
© Cpeau monyuwenmbix ypasremuil yxaure Henunersie.
Touemy ux HassiBator HenuselinbvI?
© Bee J1u ypaBHeHus onpeersior GYRKIMOHATLEYIO 3a-
BicimocTs?
© Kaxie ypaBHesus Clefyer HAIBATS HEUHEHHEIMM B 3a-
BHCHMOCTH OT NOKASATENS CTEneHNH?
OGocayliTe oTBeTs! U OBCYAUTE MX BMECTE ¢ KIACCOM.
Crexaitre BhBons.

Eeau ypasuenue codepwum we 00HY, G HECKOILKO nepenen
HuLE, MO MaKOe YpAGHEHUC HASHEACMCR YPAGHEHUEM C He-
cxonbruNu nepemennbiiu. Hanpunep, xamioe us ypasuenuii
XYty +xz+2yz+2=0, xyz+9=0 cofepiuT TPH mepemer-
Hule, a ypassemus x'+2xy-x+2-0, Bxy—4, Zx+y*-y=0 smas-
10TCH YPABHEHHAMM ¢ ABYMS mepemenHbIMI. UToSH OnperenuTs
CTemens ypaBHeHWs, CKIRABBAIOT NOKA3ATENN cTemeHeli mepe-
MEHHBIX KAAOTO Claraemoro. CPABHMBAS UHCTA, HOIYUEHHHE
TAKIM OPAIOM, B KAUECTBE CTNEHH YDABHEHMs GepyT HAHGOTD-
mee 13 HuX. OUpEXETEHHOE TAKHM OGPAIONM YHCIO HASHBACTCH
cmenensio ypassesus. Hanpusep, cTenexs ypapHesus c tpess
nepeMenHEIMM ¥y’ xyz+22-2—0 PABHA TEM, CTeIeHb ypaBHe-
HUS ¢ ABYMA IEpeMeHHEIMM Xy™+x'~d—0 paBHA TPeM, A ypaBHe-
HUs ¢ ABYNS nepeMeHKEMH x+3xy-y+4=0, 2xy=5, 2x—y’~y—0
ABIOTCA ypABHERUAMH BTODOH CTemeHI.

luneiizoe ypasHeHue ¢ ABYMA MepeMEHHEIMM B OBIIeM BUIe
samHcHBAETER TAK:

ax+by+e=0. [t

Buecs a, b u ¢ - saxaHHBIe KelicTBUTENbHAE WNCTA, IPUEM

KOS(OUIMERTS @ H b OAHOBPEMEHHO He OODAIAIOTCH B HYb.

Ecau b#0, To ypasnenie (1) 1erko npusoputes & suny: y=kx-+n,
e

k=-2.n
0

B weso obuii B HeIMHEHHOTO YpABHEHMS BTOPOTO mHO-
DANKA ¢ ABYMS HIEPEMERHBIMH JANMCHIBACTES TAK:
ax*+bxy+ey*+dx-tey+h=0, @
tne a, b, ¢, d, e, k - sanannsie geiictauTenubie wncna, k - cso-
Gommtii wieH, & KOS(QUUHERTE @, b ¢ OIHOBDEMERHO He 00pa-
maloTes B HY.b, ecan 0, ypasrenue (2) nepectaer Guirs,

ypaBHeniueM 2-10 HOpAAKA.
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Vs, nepasencr
1.1.2. Teomerpuseckuii cubic:t ypasHensii ¢ A8yMst 1epevenHLIN

 Ay1an npeGHHL 1 A3 CHCToMS

Kax GHLI0 OTMeNeHO BHe, ypABHEHHA, 3aiAiOUe DYHK-
HOHANLHYIO 3ABHCUMOCTS MY NEPEMEHHLIMH X U Y, MOK-
HO PACCMATDUBATH KAK YPABHEHMS ¢ ABYMS HepeMeHubiMiL. Mt
XODOIIO GHAEM, UTO eoMeTpHuECKIl CMHICH TAKMX ypaBHeHUIE
ects rpagui cootmeterayiomux pyHiiuit. Hanpusep, reomerpi-
WeCKUM CMBICAOM (IPAGUKOM) IMHEHHOTO YDABHEHHA ¢ ABYMS
nepesenubMu sniseTca npaMan. TAKKe UIBECTHO, UTO raQI-
KOM ypaBHeHMS y=ax+br+e ABAACTCA 1APABONA, & YpABHEHIEN
xy=k sagaercs runepGona. KpoMe TOro, CyIeCTBYIOT ypaBHesus
€ ABYMS HePeMEHHBIMH, KOTOPHIE He 33%AI0T (YHKIUOHATBHYIO
aasucusocTs.

K npixepy, pacemorpus ypastesiue x'+y'—dx+2y—1=0. Ipe-
06paayex [eByio UACTH 5TOF0 YDREHEHHS, AOOTHHE A0 HONHO-
ro kmappama:  xtyi-dx+2y-d—x'-drd+y+2y+1-9—(x-2)+
+(y+1)-9. Toraa HEXOXHOE YPABHEHIE JANNCEIBACTCS TAK:

. @)

Vpassenien (3) 5 xexaprosoit
KoopausaTHOi cucteme Oxy ompe-
A@IAETCH OKPYHHOCT ¢ LEHTPOM B
‘Touxce (2;-1)u panuycom 3 (puc. 1.1).

Buienon ypaskenie ¢ 4By ne-
DeMEHHBIMM AUHCHBACTCA B BUE

F(x; y)=0. @

Becs F(x; y) — Hexoropoe Bui-
pasKeHue ¢ HePeMEHHMIMH X U Y.
Hanpuwmep, ecau F(x; y)=x*-2y, 10
Vpapsenue (1) samuciBaercs Tak:

(F-2)H(y+1)

Pue. 1.1

*-2y=0,
20y 8-y
8 ecn Flxy)= 28 L To ypaBHeHMe MOKHO damHCATH B
Ty Ty
20y 8-
mge 28300 gy,

Tty xy
Be 4HCA X, W Y, HOCTE HOACTAHOBKM BMECTO MepeMEHHEIX
x M y o6pamaioT ypassesue (4) B YHCIOBOE TOKIECTBO, TO MAPY
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Pasaen 1
wicen (x,; y,) HASHBAIOT pewenuen ypasnenus (4). A muoxe-
cTBo Beex pemewuii ypasuemus (4) B KOOPAMEATHOM WwIOCKOCTH
oupezensior HekoTopyio Qurypy. Dry QUIYDY HAIHBAIOT 2paghu-
kox ypasuesus (4). Haupuvep, HeTpYAHO NPOBEPUTS, 4TO HAPHI
wncen (2; 2) u (~1; ~1) snasmores pemenuanu ypaskeis (3), a
napa (2; 0) He ABARETCA €ro pemeriueN. B 0CHOBHOM YPABHEHIA
© JBYMS HEDEMEHHBIMH HMEIOT GECKOHENHO MHOFO pememuii u
MHOKECTBO OTHX pemeniit Ha KOOPAMHATHOH ILI0CKOCTH Ompese-
AT HEKOTOPYIO KPUBYI. OZHAKO BCTDEURIOTCA VDABHEHUS C
ABYMS HePEMEHHBIMH, KOTODHE HMEIOT KOHEUHOE YHCIO pee-
Huli win BoBce He MMewT AeficTBuTexbHEIX pemeruii. Hanpi-
sep, ypasmenie (x-3)+(y+1)*=0 umeer TobKo 0xHO pemesie
1, a ypasuenue x*+y*+9—0 sosce He HMeer pememis
BO MHOKeCTBe ACHiCTBUTENHEX wHCeT.

[ 1. Kaxue ypasmeniis nasspaiores ypasHemussit ¢ HECKOLKIMA
nepemenusnn? Tpusexnte npmep.

. Kax onpeaeants crenens ypasuenns? llpunexure npusep.

3. Hammumre obupmit Buj miueiiuoro ypasHemis ¢ AByMs mepe-
MemmLMI W ypaBHems BTOPOii cTenen.

4. Kaxon reouerpirieciii cMMCT ypABROHNIl ¢ XBYMS HepeMeR-
sam?

5. 1o GHAMNT PeIITE YPABHENHE ¢ ABYMS MEPEMCHHLIMA?

Jana rowxa C(4;3). a) TlocrpoiiTe oxpycmocTs ¢ menTpOM B TO-
ke C m mpoxoasmywo wepes mauaro xoopammar. 6) Hamepore
mmmeiixoii pamuye oxpycnoctu. 5) IlponepoTe TowHOCT: MAME-
Pemis anauTIeCK N CHOCOGOM, T.. HARTNTE PARMYC OKPYR-

HOCTH ¢ HOMOULIO (OPMYIILI HAXOWAEHIS PACCTOSMIS MENAY
aAvyss Tousawn. r) Hammmute ypasuerite oxpysuoctt. x) Pac-
KpoiiTe ckoBiH B NOTYNEHHOM YPABHENINN OKPYAHOCTH I 3a-
mumsTe ee 5 Bize ypapuems 2-10 nopsKa. CAenaiite BHBOA O
caoBoamon wiene moayueHHOro ypansexis. OSocyfite oTser.

2aane 17
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VpaBHaHs, REPaSERCISa ¢ AByIA REpaNGHRLIN 1 X CHCTONS.

1L

12

Vupamuenuus
A
Onpegenure crenexu ypassesuuii:
1) 4220 +2-1=0; 2) 5y*-y-2-0;
8) dxy+ry*-5riy=0; 1) Bxty+5ay
5) xytazrzy=1; 6) xyz—xt-y'—z*
T) (x-y)2*+(x+y)z=2" 8) (x*+y*~xy
9) (H+x-y=xiyiz+1; 10) xyz*+xi-Bxy*-22+9=0.

‘HanmuuTe ypasHerue OKpy K HOCTH ¢ UEHTPOM B TOUKe (¥, Y,)
 paguycon R: 1) (0; 0), R=4; 2) (-1; 0), R=2; 3) (2; 3),
R-3.

1.3, Haiizure yraosoit osdiuuient npasofi u noctpoiire ee
rpagu
1) y=3x-5; 2) y=-0,7x+1;
3) 24y-450; 1) z-2y42-0;
5) 342y-4=0; 6) ~5x-+3y+16=0.
14, Tocrpotire rpaguxu ypasuenuil:
1) xiyi=16; 2) (+-3)+(u-1)'=9;
3) (x+2)+yi=t; 0 y=(-2)-1
5) y=x'-dr+3; 6) y=2*-2.
¥
5)Ay=x'-4x+3mymxi-dr+
] Yd-1my=(-20- 1L
run ypassenuen ma miockocra
N[/ onpenenserca napadoxa © sepuu-
- >t molt  oue A(2; ~1), nersu Koto-
1 poli manpasienss smepx (cn. piic.
19m
Puc. 12,
L5. ‘

16.

18

asan o o At 4, 15 0, c(s) n o
esur wa rpaduxe ypasHenus ry=47

‘Haiigute opaunary Touks ¢ aGeuuccoit, pasuoit 3 u npusax-
nesamei rpaguky ypasenis:

1) x-2xy+2y*+x-6y+6=0; 2) 2
3) Bx-2y+4-0; 4) x*-3x-y+2-0.
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Pamen 1

B

1.7. Tocrpoitre rpadmku ypassesmit:
1) y-lal=0;  2) lrky=5;  3) yx=0; 1) x+yl=5.

3) A fl-x=0==x=2x>0
Eemu y >0, 10y = x, 8 ecuu y < 0,
70 —y = x. Tloaromy pammoe ypas-
Hemue pasHOCHIBHO  creayiouieit
copoxynmocT ypasuenuii

ee rpadux aoGpasken wa puc. 1.3 Y

1.8. OnpexemiTe KOOPAMHATE LEHTPA U PAAUYC OKDYAKEOCTH:
1) x*+y'-62+8y+9-0; 2) Xy +3x—4
3) x4y Ty=0; 4) xyt-x—y—

1.9. Onpenemure reomerpuseckuit cxsicn ypassenit:
1) x*+8x—y+7-0; 2) y+By—x+7=0;
3) x%4y*-8x+7-0; 4) xy-2.

1.10. Tlocrpoiire rpagus ypasmesuii:

1) 2et-dx-y+5-0; 2) xyt-x byt

o, 820
3)x+y*§!/ =

1
4) x*-8x-y+13-0.

9
1.11. Tlocrpoiire rpagus ypasenuii:
D ay=3; 2 ay=—3  3) x(y-2)=-3; 4) (x+1)(y-2)-3.

1.12. Onpezenure pepuumy napacoms::

1) Bx*-2x+y-5-0; 2) 200+ 3y +5—
1.13. Hamuuire ypasHesus acusuTor rumepoomsi:
1) xy-x+y=2; 2) xy+3x-2y-8.
4
B ynpamnenax 1.14-1.18 mocrpoiire rpauii safanubix
ypasuenuii.
1.14.1) [xl=y; 2) x=lyls
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5.89.
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IC[" A1) Hckoman sepostmocTs pas-

HA OTHOWEHMIO S, .
(pue. 5.6). Baecs AR = QA — a u

1, nosromy

o R0 anen

-l s
1
na®

p=10 . 2 p-2na. w
1

5.88. Kaxosa BeposTHOCTS T0r0, uTO

) D cnyuaiino BHIGPAHHAR TOUKA KPYTa Pa-

Puc. 5.6 auycon R npumagnesut: 1) Kaipa-

Ty; 2) OPABIIBEOMY TPEYIOABHMKY;
3) npamoyroasuuky co cropouoit 2a (0<a<R); 4) paso-
Geapersoii Tpamemuu ¢ ocrosammsyu 2a m  2b (0<a<R,
0<b<R), Buucannoit » ranusil Kpyr?
Jlasst ABA KOHIEHTDHUECKHX KDYra PARHYCAMI, PABHEIMH
2 emu 4 cu. B Goxbimen kpyre cayuai{io OTMeueRa TOUK.
KakoBa BEPOATHOCTH TOTO, 4TO OTA TOUKA NPUHAMIEK
1) MazoMy Kpyry, 2) KOTbILy, OTPAHHUEHHOMY OKDYHHO-
CTAMM JAHHELX KPYTOB?
TIoC €/ 0BATE L HEIN COPAMHERMEN CEDENHH CTOPOH AAHHOTO
KBaApaTa monyues 2-if, MeHbIIuii KBAADAT, faee HOCTENO-
BATEILHEINM COENMHEHHEM CEPEANH CTOPOH HTOTO KBAADATA
noayuen 3-# xsagpar. Kakopa BeposTHOCTS TOTO, UTO C1y-
ualiHo OTMEUHHAR TOUKA BHYTDH JAHHONO KBAXDATA HDH-
Hagxesur: 1) 3-My KBAZPATY; 2) UACTAM 2-r0 KBAADATA,
ABAOMEroCH «BHEIHOCTBI0) 3-10 KBaxpaTa; 3) Kpyry,
BicarHOMy B TpeTHil KBAADAT?
Peimute IpERbIAYILYIO 3aKAuY, B3AB BMCTO KBAZDATA PaB-
HocTOpORHIIH TPeyrOTBHME.
Kpyr pasgeren a 6 PABHEIX CexTOPOB, KaME W3 KOTO-
PHIX HOC/EAOBATENbHO OKpALER B KpacHb, cusuii u Kei-
Thili usera. B 9TOT Kpyr, BpAmAGMHCHE BOKDYT HERTDR,
IPOUIBEIN OZME BEICTDEN M3 NHEBMATHYECKOH BUHTOBKH.
KakoBa BePOATHOCTH TOTO, UTO YA MONAZET B CEKTOD
xexroro usera?

L

TIpyr amumoli 1 w cayuaiiHo neperoMIICs Ha fBe YacTH.
Hy3HO OIeAEIHTS BEPOATHOCTE TOTO, 4TO AIMHA KA A0
uwactu mpyra e meubme, em 30 cM. Baech creayer cui-
TATS, UTO UPYT MOKET 0GIOMMTBCA B MI0GOI TOUKe C Pas-
HELMI BOBMOKHOCTAMM.
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1) i yroa %"m

os(x + ) = —cosa,

sin(n+0) = sina, (6)

£
otg(2E v a) - —tga .
o[22 )t
) Ecnu s (opuyaax (6) @ saMeHTs Ha —0, TO mOZYWIHM
Qopyst
[ax ] (an )
sinf 20| = ~coss cos( - a | = -sina»
2 2

3x 3n ™
tg| - |=ctga,  ctg o= tgo.
g[ 2 “] i tg(z “] i

€) Hakoter, ecii yuects, uT0 21 ABIAETCS NEPHOAOM TPUTO-
HOMeTpHueCKUX pyHKILH, TO

sin(2n-a)=sin(-a)=-sina,  cos(2r-a)=cosa, ®
ctg(2n-a)=—ctga

sin(2r+a)-sina, cos(2m+a)=cosa, ©

tg(2n+o)=tga, ctg(2nta)——ctga.

Hrax, popmyas (1)-(9) assiBaioTes hopay1axu npueedenus,
KOTOPHIE Jlerue SANHCATS B BiAe CreAyiOmel TabTILEL:

© 3 an an
I o|Zra| n- T+ = 20—
iz « o | B | Za o
90°-a | 90°+a | 180°~u | 180°+a | 270°-a | 270°+a | 360°-a

tgr | ciga | cige | -tga | tga | ctga | —ciga | -tga

ctgr | tge | tga | -ctga | ciga | tga | —tga | —ctga

pusep 1. Tlyers a) g - 197 ; 6) p=—-960°. Haiizem snauerus
3

sin, cosp, tgp u ctgp.
Aa) Tax xax p= 100
3

S JUPURY () B —
3 3
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=

OTCIORA MBI BUAM, UTO WHCTNTENN STHX CYMM PABHBI KO-
WECTBY CAATACMBIX, A SHAMEHATENh HA eAMHMILY GOTBUI THCH-
e

CitenoBaTeNBH0, MOKHO BHABMHYTS TUIOTEY O TOM, UTO As
050r0 HATYPATBHOTO 7L BEPHO PABEHCTEO

5ot
SRS 3)

Temeps f0KaeM 5Ty UIOTE3y MO METOAY MATeMATHUecKol

mmayKm,

1) Bean n

2) Teneps, cunras, 4to A(k) HCTHHHO, HYXKHO AOKASATH HC-
mummocts yrsepmgenus A(k+1), T.e. HYKHO NOKA3AT MCTHH-

k )
woers yrmepaennn s, = %o 2 H*L
yumep k+1 S k+2

105, ,% 1 yrsepxenie A(1) ucrunso.

Tlyers pasescrso S, ﬁ Bepro. Torxa
v

L1 k. 1
Gr(k+2) k+1 (hr1)k+2)
_Kt2k+l _k+1 o _k+l
TGADGEED Rz T ke2

uto u TpeGosanocs yeranosuts. TOrAA IO METOAY MATeMATHEC-

Koll WHAYKIH paBeHCTSO S, =~ DO AiA M000TO HATY-
pasioro n. &

Bamewanue. Huozda ymeepxdenue A(n), Xoms u He guinoa-
Haemes 01 n=1, =2, ... n=m-1, HOWem Gbimy GEPHBLN, HAYU-
as ¢ n =m. Tozda nepewic 3man doxasamersemea xemodox Ma-
MeXAMUNCCKOL UNOYKULY HANUKAIM ¢ NPOGEPKY UCMUNHOCTIL
ymeepxdens A(m), a 3amex, n01A2A% UCMURKbLIY Ym6epRIenue
A(R), (k>m), dokasweawm uemunnocmy ymeepxdenus A(k+1).

Tpusep 4. Tlokasen, 4TO ATA M000r0 HATYPATBHOTO n>5
BepHO HepaseHcTBO 20>,

70
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Pasmen s

A Tlycrs gauma 1-fi uacti mpyTHka pasHa ¥, a ATMEa
10poit — y. Toraa Aniua ero Tpetseil wacri pasa 1 — x —
~ y. Tloatomy 10 ye10BMIO Bagaun uMees:

x30,3, £30,3,

y>0,3, = {y>0,3,

1-x-y>03  [r+y<0,7. o
T, 0<x<1,0<y <1, 0101
Ki (¥ y) sanoaHAoT epuEMi-
bt kBaAPAT (pHc. 5.7.). A Mo-
KecTso Touek (x; y) yAOBAer-
BOpRIOT cHCTeMe  HepaneHers
(uaobpaskena cumum  wgeron,
puc. 5.7.) Karers ororo rpe- |0 0.80.4 =
yromusuxa pasis 0,1, H05ToMy

1 Pue. 5.7

eronzouazs pasia 3-0,1-0,1=

= 0,005, a miomazs ksaspara pasua 1. Toraa uckomas se-

0,005
1

posTHOCTE TaKoBA: 0,005 ®

5.94.

5.95.

5.96.

5.97.

5.98.

5.99.

TIpyrux ol | cayuaifio oBIOMMICA B ABYX MeCTAX W
pasgenuncs wa 3 wacru. KakoBa BEDOATHOCTS TOO, uTO:
1) 3 orux wactelt MOHO 0GPAIOBATS TPEYTONLHUK; 2) A~

i
Ha ka0l 3 oTUX wACTell e Menbe, wew -7

Ha maxmaTHyo 10CKY, ATMHA CTOPOHSI KA A0 KICTKH KO-
Topoit paBKa 2a, C1y4ANHO YPOHILIH MOHETY AHAMETPOM 21
(r<a). Kakosa BepOATHOCTS TOTO, 4T0 MOHETA HEMKOM OKA-
sKercs BryTpH: 1) 0RHOM KIETK; 2) KIETKH YepHOro 1seTa?
KaKOBA BEPOATHOCTS TOTO, UTO 13 TPEX OTPEIKOB, ATHHBL KO-
TODHIX He NPEBOCXOAT I, MOAHO COCTABHTS TDEYTOIHHUK?
Opun 13 pagmycos Koxbia BABOE GonbIIe ApYroro. B rouke
M0l OKDYKHOCTH KOTHUA NOMECTHIH HCTOMHMK CBETA.
HaiifuTe BePOATHOCTS TOXO, UTO HAYAAUY BHOPARHAR TOUKA
KOIbIA OKAKETCA OCBOIIEHHOM.

Pewmute IpeAAYIYIO a%auy, BIAB BMECTO OKpYMHOCTE
KomuenTpHueCKue chepsi. HeoOXouMbIe /U1 peutenns sa-
AU POPMYJII MOFKHO BIATE M3 MATEMATHUECKHX CHPABOY-
HuKOB.

(Bagaua o serpeue.) JIB0e YCIOBILINCS BETPETHTECS B OTIpe-
Aenenson mecre mexay 17 u 18 u. Io porosopernocts
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QOPMYEL npHBeReHI, HMeeM:

sl (2[5]] ~cos(x+2)

100 B
[PELLN ERE EPLEN
% 3 g( 3] gﬂ

108 x
ot 0 otg(an+ 2] -
d 3 g[ 3)

6) Yuursisas, uto f
noayuns pasescrsa

sin(-960°)=sin(-3-360°+(90°+30%))=sin(90°+30°)=cos30"

€08(~960°)—cos(~3-360°+(90°+30°))c0s(90°+30°)=—sin30°— 7%,
B g
i
-960°) = 2 - _. ctg(-960°) = —= = -
tg(-960°) 5 V3, (- o
z 2

Tipunep 2. Jlokaen, T ALs MOGOTO G BEPHO PABEHCTEO
x[n N
cos”( 2+ a|cos’r
2

T-cos' (n+0)  1-sin (2r+e)

cos” (21— a)sin’

o

A Tlo gopynan npusesesus

nmx(§+n] =sin'e, cos(nta)=cos’s, cos!(2r-o)=cos’a,

sin*(2n+a) Torza

n

co’ (2n-a)sin’e _ sin‘u-cos'a _ cosa sin‘a
T-cos’(n+a)  1-sin’(2n+0a)  1-cosa 1-sin'a

sin‘occos’a _ cos’e sin’e

= cos'a + sin’e

sin'oc cos'ex
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Fasmen s
A 1) Eean n=5, 10 2'=2°=32 u n°=5-25 u sumonseTCs
AaRHOe HepaBeHCTBO.

2) Tlyers npu n—k, k35 sepHo mepasescrso 2>, Hys-
HO NOKA3ATS, UTO BHIIONHSAETCH HepABEHCTEO 247> (k+1)%.

Il 9700, yMHOKUB HepaseHCTBO 2°>k? Ha 2, NOYUHM He-
pasesctso 2°1>2k%, JloCTATOMNO NOKA3ATE, UTO NpH k35 BRmON-
naerc wepasencrso 2k*>(k+1)! wi 2k*~(k+1)>0.

TetictsutensHo, rax xax 2k°—(k+1)'=k*~2k—1=(k-1)*-2, k>5,
To BhmOHAeTCA HepasercTso (k-1)24° man (k-1)-2 >0, m.e.
2k*~(k+1)*>0. HITaK, HCXOHOE HEPABEHCTBO BEPHO AR MOGOrO
Harypashoro n35. ®

W 1 Yro Taxoe muayxmna?
2. Kax 5ut nommaere nomnyio (semomiyio) umzykimio?
3. CipopayaupyiiTe MeTox MaTeMaTIICCKoil MIAVKIILL.

Yupamuenus
B
3.21. Jloka)ute TOKIECTSA, UCHONBIYA METOX MATEMATHUECKO!

"

(o1
1) 142484.4n +1)

n+1)(2n+1)

2) P28 440 =

3) 12 g etn’ =

D18 45 4t @n-1) = n'@nt -1

5) 14248+t (20-1) w;
n(nen)(n+2)

6)1.2+2:343 44 kn(ns1) -

7)1:442:T+3:10+ - +n@n+1)

(n+1)5

+1)(n+2)(n+3)
1

8) 1234234+ +n(n+1)(n+2)

7






OEBPS/image/439.jpg
rewenrs recpn sepoRoCTen
Ka bl M3 HHX IPUXOANT B HASHAUEHHOE MeCTO M AT
BTOpOro PoBKO T MUHYT W B CIyuAe, eciu BTOpOil TAPTHED
38 97O BPEMA He IPHXOLHT B HASHAUEHHOE MECTO, OH YXO-
nur. Kakosa BeposTHOCTH Berpeuu mapruepos? Pemute
sanauy mpu: 1) T—15 wus; 2) T=20 wus; 3) T=30 wun.

Vupammenus s momropemus
5.100. Pemure ypassenue:

41 2 4
Dorlng Fratwar

5.101. Haiiaure snauenue tgx, ecau tg(%fx]

5.102. Tlepssiii wnen reomerpuseckofi nporpeccin pasex 150, a
werseprsut wien pasen 1,2. Haitnure ee matsiii wies.

Jlonoanureapuyie sazaun & pasieay 5

5.103. Mosery mOAGpACHIBAIOT A0 TeX NOP, MOKA OHA He BHNA-
Zet repGosoit cTopoHoli WM A0 Tex nop, moKa MoHeTa 4
Pasa MOAPAA He BEITAZET UHCI0BOM CTOPOKOM. Onpenemi-
Te IPOCTPAHCTBO DIeMeHTAPHBIX COBBITHI.

5.104. Ms nugp or 1 g0 9 mayaauy smGpanu ouy. Kaxosa se-
posTHOCTS TOr0, UTO BHOpAHHOE YHCIO OKANETCH: 1) HeT-
B 2) HewerHbn; 3) npocThin?

5.105. Busnero, uto 1,5% OPOAYKTOB HEKOTOOTO MPOMIBOX-
cra Guipaior Gpaxosamsb. CKOTBKO AeTaneil B cpen-
Hem oxayres Opaxopaumb 1z 1000 Aetaneit, npoma-
BeJeHHBIX HA OTOM IpOUIBOACTEE?

5.106. Kaxosa BepOATHOCTS TOTO, 4TO IPK TPEXKPATHOM IOAOPA-
chisamuu urpansHoli KocTH M0 Kpaiiseil Mepe omuH pas
BEIAZeT «mecTepKar?

5.107. Tokaure, uto cpenu moGsx 9 moneii Hailgyres 3 ueno-
BeKa, SHAKOMBIX APYT C APYTOM, WIM 4 UeloBeKa, KOTO-
Phie e SHAKOMBI APYT ¢ APYIOM.

5.108. Mo maxmarHOM MOCKH BHPESATH ABe KIETKM, PACHONO-
sKeHHbe Ha OGHOM AuaroHATM. MOXHO 1M OCTABIIVIOCH
WACTH MOCKH NOJHOCTBIO HOKPHITS NPAMOYFONBHUKOM, CO-
crapienusM u3 oxHOi Genoli 1 oxHOM uepHOl K1eTOK?

5.109. Ha nouranre 5 nposae ects10 5usos Mapok. CKoTbKMMH
cnocoamu MoHO KymuTs: 1) 8 MApOK; 2) 8 PAGIMUHEIX
Mapox?
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Bamewanue. DOPMYIE NPHBEISHIA BEPHEI ATA 10000 yT-

na . Hanpumep, dopmyny cos(§+ﬂ] —sina mykHO moHM-

Mar ceayiouy 06pason. Jns M1000K0 YEIA o BEPHO PABEHETEO

n
=, 10 nepro

T

asencrso cos( %+ 2 )= —sin L. 4 ccau o = 7%, 0 cupasesau
P FRET) 12 (x—ﬁv paBej

12 12°
DopMy NpHBEACHIA B BUje TROAMIM, VKataHuoH Beme,
amoMHNTS OueHb c10HO. ECI TURTEbHO HPOARATHINDOBATS
TAGIHILY (POPMY NPHBEACHIS!, TO ME BUANM, UTO YRKIMN TGO
He MemmiOTCs, U0 MERAIOTCA KA cxofcTBeRHbe dynKM. pH
70M aHAKH TasKe MEHSIOTES (1400 3HAK «+», 11100 — «—»). TlooTomy

n, T LT
50 pasescrso cos| 5+ 77| = —sin

:

HOMHUT CeAYIOI e NPABILIA IPUMEHeRUs (OPMY.I IPHBEEHMs.

1-¢ npasuo. Onpexeaenme amaxa. HyxHo onpesenuts xo-
OpAMEATHYIO ueTBePTH, B KOTOPOIl PACHONONEH PARHYC-BEKTOD,

n
coormercrayiommit yray 5k, (90°k+a) nmu yeay mh + o,

(180°k+a). Jlusn (popmy.isi mpusefeus Gepercs TOT IHAK, KO-
TOphili uMeeT paccMATpHBACMAR BYHKLUS B OTOH KOOPAMHATHOM
wersepri.

2-e mpasmuo. Hamenenue nassaumus dynxunn. Bexu » apry-
n
Mese Gymiuu uueiotes craraewsie, kparasie 7, (90°), r.e.

T
caaracusie muxa 5k, (90°k) (axech k ~ meuernoe wnco), To
(YHKIHA MeHseTCA HA CXOACTBOHRYIO YHKIMIO.

Ecan 5 aprymeste QYHKUMU HMeIOTCA claraembie BuAa Tk,
(180°k), T HasBanme PyHKUHH He MeHseTCA.

[T
Hanpinsep, sin( 5+ | = —cosa, n.x. paguye-verrop yraa

[ n
I o =38n+Z 4o pacnonomen s IV uersepru, u  Hew cunyc
B 2
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1 1 "

9 T4 17 Brn-2)@n+1) 3n+1’
1 1

1035 @ -3)@n+1 dn+l

T) ATlpu 7 — 1umeem 1-4=1-(1+17 = 1-4, re. zan-
Hoe ToMAecTBO uCTHHHOE; mpu 1 = 2 Taxme 1 -4 + 2 - T
—2-(2+ 1) = 18 — 18 - yTeepHeHUe ABAACTCA HCTHH-
e, Tlyers npw n = k sepuo Tomaectso: 14 + 2 - T +
e R(3k + 1) = h(k + 1)" 1 moKasken, 4ro mpu n = k + 1 b=
noansercs pasencrso 1 - 4 + 2 - 7+ ..+h(3k + 1+(k + 1)x
X3k + 4)=(k + Dk + 2%

Hletictautensno, 1+ 4 + 2 7+ ... + k(3k + 1) + (k + 1)(3k +
+4)= k- (k + 10k + D@k + 4) = (b + D[k + 1) + 3k + 4]
= (k+ 1)K + 4k + 4) = (k + 1)k + 2)%,

r0 U TpeSosanOCH AoKa3ATE. B

3.22. JlokaruTe yTBEPAHIA ATA TO0OTO HATYPATHHOTO 12
1) n'+5n 1 6; 2) T43n-119;  3) 86T
4)10"+18n-28 1 27; 5) 9"-81-9 18, n>1;
6) n*+6n’+11n"+6n 1 24.

&

3.23. Halizute cymmy A1 11060T0 HATYPATHHOTO 1t

el o Lo e L
13735 57 n-1)2n+1)

3.24. Jlokaskure, uTo 1 npAMBIX Musuil, CPEAN KOTODEIX He Hye-

H0TCH HAPALTENBHEIE MeA Y cODOM IPAMEe i HHKAKHE TPH
M3 HUX He NDOXOAT WePed OAHY TOUKY, ACIAT ILIOCKOCTH

PrELLLL S
2

3.25. Tlocaenopatensuocrs {a,}sanaua pexyppentuoii gopuy-

noit: a,~1, a,_~a,+8n. llokanure, 4to Kam sl wiew no-
CE/0BATENBHOCTH ABIAETCS TOYHEIM KBAADATOM LEIOTO
uncna.

3.26. Hocnegosatensoets {b,} sagana pexyppentroil popmyroi
b,.,~b,+3. Tokaure, uro obuyii wiew T0it no-
-1

cenosareasuocTn onpexeercs Gopuyioii b,
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5.110.

5.111.

5.112.

5.113.

5.114.

5.115.

5.116.

5.117.

5.118.

5.119.

5.120.

5.121.

Pasaen 5
B k0poBKe HMei0Tes 2 cummX, 4 KDACHEIX H 5 Gerbix anb-
w08, CKONbKMMM CHOCOGAMI 13 5T0ii KOPOOKM MOKHO
naBeus: 1) 3 anbuuka; 2) 3 ATBUNKA PASHBIX UBETOB; 3)
3 ansumka Tax, wTOGH! ABA W3 HIX GBULM OAHOTO HBETa?
B reuesue 15 aell yuammecss JOMKHE CAATH 5 oKsame-
HOB. Cpeut HIEX OZME DKIAMEH 1O AireGpe, a APYrOH —
10 reoMeTpHu. CKOTBKUMU €NOCOBAMH MOKHO COCTABUTS
IPAGHK DK3AMEHOB TAK, WTOGH KIAMEHBI 1O ATreOpe W
TeOMeTpII He CTEZOBATH ADYT 38 APYTOM?

CKObKO IATHIKANNBIX WHCE MOFKHO HAIHCATS C IOMOIIEIO
wapp 1,2, 3, 4, 5, 6,7 Tax, wro0s 0RM cOCTORIN 3 3 HEweT-
HEIX, 2 HETHEX WHAP H Bee MUPPHI B HUX He HOBTOPANHCE?
CKOIBKUME CHOCODAMM MOJKHO MEPECTABIATS MeCTAMN
GyKBEL B CZIOBe «COPHAK» TAK, UTODH! MEKAY ABYMS TAC-
HEIMI GyKBAMM GSLI PACIONOAeHS! 2 COMIACHBIe GYKBH?
Joxaxure Toxgectsa:

et =c: 2) C+6C7 +6C} =n';

) C147C+12C7 +6C] = (n+1) .

o
B GHHOMMHATSHOM PASIONEHUH BEIDAKEHIS [z+;)
CyMMa KOD(HMUUEHTOB HEPBOTO I TPETHErO CIArAEMBIX
passa 46. Haliute craraenoe, He cofepiaiiee nepever-
Ry x.
Haitgure Kosduuuent npi x* MHOroueHa:
1) (Tx-x; 2) (Lt
Hacenensie mynKTs: A 1 B COPMMHEHB! TpeMs JOPOran,
¥ 3TH JODOTH HepeceKaoTes 4 HAPALIETBHEINI MEKAY CO-
Goif oporas. CKOTBKMMI CIOCOBAMH MOFKHO A0GPATECS
w3 nymxTa A B nymKr B, He M0BTOpAR npoilgeRubl nyTH?
Tyers B u C — necosmectsie cobuusn u P(A)20. Joka-
sute pasencrso

P (B+C) = P,(B) + P,(C).
Tlyers P(A)<0. Jloxaxire pasercrso
P (B+C)=P (B)+P (C)-P (BC).

Ha ¢GecKoHeNHyI0» WAXMATHYIO A0CKY, CTOPOHA KAKAOLO
KBagpaTa KoTopoii panua 2a, GPOLIEHA MOHETa PAXHYCOM
F (r<a). Kaxkosa BePOATHOCTS TOrO, UTO MOHETA HENHKOM
Oxaercs B OXHOM KBAXpATE?
1) B ADEBHOCTI O/UMH XAH ¢ B0 XOTH KAK-TO 00XEruHTS
VHACTS HEBEPHOXO CAYTH, KOTODOTO AOIKHE GHUIM HAKA-
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==

UpHEUMAET OTPHIATENBESIE SHAUEHILS, TO GEPETCA 3HAK «—». A

n n
HOCKOALKY YROT L KPATEN 1L, TO CHIYC MEHACTCA HA KoCHHYC.

1. Kaxue yrau ssasiores ponomuuTenssin?

2. Kaxiie TpuronoMeTpiecke GyRKIUN ARATOTCS CXOACTRCH-
sn?

3. JlowaiciTe PABCHCTRO GHANCHILIT CXOACTACHILIX TPHIOHOMETPIL-
“ecxix GYRKNUI XONOTHHTEILHLX YII0B.

4. Yo Taxoe dopyyia npunesenis? Kax m ux nonmacre?

Ha puc. 4.24. maoSpamen rpagui
nepuogeckoft (yuxuun y=f(x) na

opeaxce [~1; 1], ocomsofi mepiox
xotopoi pasen 2. Iloctpoiire rpa-
duxc pynxczmn ua ovpeae [~2; 5.

4.61.

4.62.

4.63.

Vupasuenns
A

Vupactire Bpacenie, ucnoihays GOPMYIH puBefe-
s

1) sin(g+rx]; 2) cos(2n-0); 3) ctg(360°—a);
0 o[ Hiei .
508 ?m); 5) sin(2rta); 6) cos(90°—a);
an .
7 tg(7+u]; 8) tg(180°—a); 9) sin(270°~0).

TIpusesure BLpakenis K TpuroHoMeTpuUeckoli GyHKuUY
veaa us nponencyrsa (05 2):
1) cos0,7r; 2) ctg (737”); Hanton 4 g(-2).

TIpusemure BEPAXEHIs K TPUTOHOMETPIUECKOH DYHKILII
yena ua mpomexcytka (0°% 90°

1) tg137%  2) sin(-178%);  3) sin680%  4) cos(~1000°).
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Pamen s

A Tpu n = 1 mveex b,
ABaseTCA MCTHHEBIN.

=8, me. yraepuaenie

Tyers npu n = k sunornsercs pasenctso b, =

[

Tokaen cupasentusocts pasesersa p, |

F]
-1

n=k+ 1. [eiicrsurensno, b =7.b,+3=1 +3=

T _7ee T
B B

w10 u TpeSosaiock Aokaats. B

3.27. Tlokasute, 4TO yTBEDH EHIe BEPHO IPU TOGOM HATYDATE-
HOM
1) uncno 67+20n+24 xparso 25;
2) ecan 0<a<b, 1o ar<hr.

3.28. JlokarKiTe HEPABEHCTBO DU TOGHX YKAJAHHBIX HATYDATD-

Hux n:
1) 2°>n, n>0; 2) 2>2n+1, n>3;
3) 2%5n%, n>10; e @ Jn, n=2.

REaC) Jn
3.20. Jloxawure nepasescrso (1+h)'>1+nh aus moGoro ary-
pasroro n32, ecan h>-1, h#0. D10 HepaBeHCTBO HAsHBA-
ercs nepasenemaon Bepuynu.

Ynpasuemus xun uosropems

3.30. Tloctpoiire rpadms dymxumn:
2:+3

2 s
24 x+1

3.31. Haitgure obnacrs onpexeneris pysxuwm f(x
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Snawones reapn sopoRTHOCTON

aats, Besex 1aTh exy 2 Gesix u 2 KpacHHIX ansunka. o
VEA0BUI0 XAKA CIYTA AOKEH OBLI PACIEACTHTS ITH Alb-
WHKH 10 ABYM MELIOUKAM, A 3ATEM IATAY CIYUAHKO OTOH-
PAET ONMH 3 DTHX MELIOUKOB M M3 BHIGPAHKOLO MEMIOUKA
HaBIeKaeT ofuH axbuuK. ECIM BHEYTHH ATBUNK OKaKeT-
€3 Ges10ro uBeTa, TO CAYTA OYAT HOMIIOBAH, & €CIN HTOT
AIBUUK OKAKETCA KPACHOTO LUBETA, TO O OYAET HAKA3AH.
Kax caiyre HYKHO DACHDEAEIHTS OTH ATBYHKM 1O ABYM
MEIIOUKAM TAK, UTOGH OH GHLI HOMMIOBAH ¢ HAMGONBIIeH
BeposTHOCTEIO?

2) B ksagpar cayuaiiuo Gpomenst 4 rouxu. Kaxosa se-
POATHOCTS TOFO, 4TO POBHO 2 U3 STHX TOUEK MOMAAYT B
Kpyr, Buncansill 5 Aaunmi KBagpar?

T
OrtAeuibIe KOMBUATODRbIC 3A%AMH HHTEDECOBATH I APEBHETPE-

secrmx waTemaTmcon. OAAKO EPHIC BAXMNIE PeIyTBTATH B
oT0it 06nacTH, CnssAMNLIC ¢ paJBHTHENM ATTEOpH 1 TCOPHH Hepo-
stTnocTs, Gen nonyuemst sarenarmicann XVII w XVIIL nexon.
Tepnonauansmo Teopms neposTmocTeli 3apoAmTacs B ocuomHON
n3-3a moTpeGRoCTef AsapTLIX urp (TOAGpACKmANTE MrPATLIEX
Koctei, kaprowmsie nrpu n 7. n.). Tax, nanpmyep, 50 spevena
Thopowmka XIV mermmmii aoburems asaprmmx urp Kasanep
e Mepe ofmapy, wro npn nOAGPACKBARIM TPEX MIPATLHEIX
Koctedt n cysare 11 omxon mosmasercs: same, wew 12. Ogmaro on
CuMTAT, 4TO B CyMME KaFOE M3 HTIX OIKOB MO0 HOTYIHTS 6
[T S —

A 11 ouxcon: (6, 4, 1), (6, 3, 2), (5, 5,1), (5,4, 2), 5, 3, 3),(4,4,3);
A 12 owxos: (6, 5, 1),(6, 4, 2), (6,3,3), (5, 5, 2), (5,4, 3), (4,4, 4).
Ha ommbicy ze Mepe yxasan (ppammyscscmit mazevamm: Bea ITa-
cxcams (1623-1662). Jle Mepe cumtaz, o yrcasammbie e KonGu-
anume weror panmste noawoHocTs. Ha canon zene ot cobsrmis
ne smmores panmonowoncmmn. Hanpunep, xoxGmamo (6,
4, 1) moxmo nonyumTs mecTbio pasmrmmsm crocobaw: (6, 4,
1, (6, 1, 4), (4, 1, 6), (4, 6, 1), (1, 4, 6), (L, 6, 4), a xouGuna-
o (4, 4, 4) — emmernemus cnocobon. (VxawuTe na omms-
Ky A Mepe, CaMOCTOSTEbHO MOACHITAD DEpoRTROCTI MORBTCIS
ouxon 11 12 mpn noAGpacsBamAN Tpex MrpATMBX KOCTE.)
Bo sropoit nonosume XVII nexa n mepemmcie Mecay coboii yuemsie
Tacxams u Depaa mTaCy HaywHO 06OCHOBATS JAKOROMEPHOCTI,
DeTpenaomuees B asapTHLX Mrpax. Yuemue-ucTopKn cnTaroT,
5170 Teopms neposTIOCTe# Geper HANATO MMEmIO C ITO NepemCKH.
B mamomeiimee passiTie Teopin neposTHOCTei pecowsii pian
mmec;m mzepranacnii Maesari X. Twofirenc (1629-1695), me-
stemcnit samessarmc T B, Jleiimn (1646-1716), mmeiimapexii
searenarx 1. Bepuyzum (1654-1705 ) u apyrme. A
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4.64. Halizure suavenis sin, coso, tga u ctga, ecam:

4.65. Haiizute suavenis supaeniit:

i3 an
1)sin240%  2) cos(-210°)  8) COsTi 4 cost

3) & cos = cosfn+2)=—cos T =
) 6 6 6

4.66. Haiizute suavenis sppaeniit:
1) 5in330° 2) 1g300° 3) ctg(-225°);
1) sin(-150°); 5) tg(-225°); 6) cos120°.

tgd5°

5) A tg (-225°) — ~1g225° — —tg (180° + 45°)

B
4.67. Haiizure snavenie ng(%ﬂ - ,,] +ccan otga=10.

4.68. Buuncanre:
1) 3sin X + dcos 2% + 6sin 222 ;
2 3 5
2) 24g180°-0,58in(~270°)+0,5¢05180°.

4.69. Haiiure snaverie sopaenis 2tg1095%+ctg9T5'—tg(-195°),

ecnu tg15°=2—+3 .
4.70. Jlokaute ToskAeCTRR, €CAM @, 1 Y — YIAH TPeyroTbHUKA:
PP S I8 Lo
1) Y rt 2)lgT—cos§.
471, Vupocrute supaenus:
A A(3n o(3n
e e

4) sin*(180°—x)+sin*(270°~x); 5) cos® (x + x) +m*(" + x]
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3.3. Apupmeriueckan nporpeccis.
@opmyaa n-ro wrena apudmeniieckoii mporpecc

Mayuus MaTepuais AAHKOI Tembi, By Oyaere:

© DACIO3HABATE APHOMETHIECKYIO TPOTPECCHIO CPEAH HHCIO-
BBX nOCTEROBATeROCTEl;

© GHATH 1 IPHMEHATE (POPMYIY N-TO WieHA APUPMETHUECKOH
mporpeceu.

3.3.1. Tomntue apudpmernueckoii nporpeccun

PacCMOTPHM MOCIE/OBATEbHOCTS HATYDATLHBIX WHCE, DK
Jenerun xoToprix Ha 3 ocratok pasex 1: 1,4, 7, 10, 13, 16,
Mt B, 9T0 Kas b WIEH NOCTEAOBATENLROCTH, HAUMHAS CO
BTOPOTO, MOAYHACTCS NPHOABIEH N WA 3 K IpeAIIeCTRYOte-
MY WieHY HOCHEAOBATELHOCTH. DTA HOCTEAOBATENLHOCTS ABIA-
ercs npumepon apudmerueckoii nporpecc. Tepwus npozpec-
CuA IPOMIOIIEN OT JATHHCKOTO COBA Progressio, uTo osmauaer
«aBuKenue suepens. Teneps IPUBEAeM onpeAeresie ApUpMETH-
weckoii mporpeccui.

Oupeneacnue, Tucio6as nociedosameisnocmy a,, a, ..
@, ... 6 KOMOPOU KAWD0E WUCAO, HANUKAS CO BMOPOZO, PAGHO
nDedbIOYeNY, CIOKEHHONY € OOHIN U MEN He UUCIOM, HaIbL
Gaemes apudmemureckoi npozpeceued. Jlpyeunt ciosaxu,
ecau 0% 2106020 HAMYPAILHOZO HUCAG 1L U HEKOMOPOZO NOCTLO:
ann020 wueaa d GunonACMCS PaGEHEME0

a,.,=a,+ d, d70, [t

mo nocaedosameasnocms {a,} Hasueaemes apudmemuseckol
npozpeceuei, a wucao d - pasnoemero apudemuueckoi npozpec
cuu. Hmena, coCTABIAIOWME UPOTPECCHIO, HAHBAIOTCA ee
wremam.

Mtax, f1s passocTu apHQMeTHuECKol IPOTPECCHN BHION-
HaeTea pasencTso
d-a,-a,.
B pacemoperuom shie npumepe a,~ 31-2, a,,
oromy d=a,, ,~a,~3n+1-(3n-2)

3.3.2. ®opmy.ra n-ro wiena apudmeriueckoit nporpeceun

Tloxasen, uTo APHOMETHHECKAR NPOTPECCHs HOTHOCTEIO Onpe-
ensetcs saganuen ee mepsoro wiera a, u passoctu d. Jlus oto-
10 focTatouno shpasuts a, wepes d u a,
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115. 1) x+y*~3x-3y+2-0; 2) [x*+y*-3x-3y+4,5)
3) x*+y*-3xl-3lyl+2-0;

1.16. 1) y=x—dx+3;
8) y=x'—dx]+3;

L17.1) y=x-1;  2)yl=x*-1; 3) lyl=lx*-1|.
118 1) xy=2; 2) [aly 3) xlyl

) x|

1.19. TIpu KaKHX 3HAUHIAX 7L W /1 BEPUIMHA IAPAGOE Y—nx+mx
pacnonomesna B Touke (2; 3)?

Vupamuemusn un nosropems

1.20. Toctpotite rpagpux dynxumu y = 2 . Haligure Touxu nepe-
ceuenus o1oro rpaduia ¢ npavoli y=2x.

1.21. Ouenure nupaenus: 1) a+b; 2) a-b; 3) ab; 4) %,ecnu
3<a<d u 4<b<5.
1.22. Peuure cucrexty ypasenui:
- x+y=3, =5,
1 frrv=a z){ v 8 |+ o
roy=2 By-x=1 xedy=

1.2. Pemenne cuerem memuueiinbix ypanueumii ¢ Anyms
S —

Mayuus matepuaist 1anuoii Temst, sbi:

© NOBTOpUTE 1 BEMOMEHTE CHOCOGH PelIeRM CHCTEM MuHei-
HEIX ypaBHeHIIi ¢ ABYMS IEpEMeHHEIMU;

© ocBOMTE CIOCODH pemeHHA cHCTeM HeNMHEHHHIX ypasHe-
Hulh ¢ ABYMS NepeMeRHEMH.

1.2.1. CuiocoGu: pememis cucrem aumeitubix ypasueniii

B 6 Kiacce BE NONHOCTHIO PACCMOTDENH peIIGHIe CHCTEM
ABYX AumelsX ypasHeHuii ¢ AByMs nepemenuiu. Baecs Ke ¢
HOMOUIBIO MpHMEPOB HOBTOpIHM mpOiiKeRHoe.
Tipusep 1 (emocod nogeranosxn). Pemm cucremy ypassenit
x-2y =3,
ke
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Pasaen 1

A Cumien cocoba saxmouaeres B creayiomen. B ogsom ua
VpaBHEHuIi CHCTEMbI OAHY HEDEMEHHYIO BHIDAAIOT Yepes ApY-
IVI0 M NOACTABIAIOT 9T GHANCHHE B APYTOE YDABHEHHE CHCTEMBL.
Tloc/e HEro MOCIEAOBATENBHO HAXOXAT SHAUEHHA NePEMEHHBIX.
B nepsow ypaHeHuH AaHHOI CHCTEMBI BHIDASHM X uepes y u
nogcTaBUM 9TO GHAueHHE ¥ BO BTOpOE ypapHemMe: X=2y+3 =5
= 2(2y+8)+y=1 = 5y+6=1 = y—1. s pasencrsa x—2y/+3 naxo-
Ju smavenie nepemensofi x:x=2 - (~1)+3=1. CrexoarexsHo,
x=1, y=—1.

Ha mpAKTIKe, HCMOTB3YS CHMBOH PABHOCHABHOCTIE, DTY Cii-
cremy pemasor caexyomuy 06pasom:

{xdy:a, x=2y+3,
o
2x+y=1 7 |22y +3)+y=1o5y+6=1= y=-1=x=
2:(-1+3=1.

Orser (1;-1).m

Tipunep 2 (cnocod anreSpamueckoro cymmuposanis). Peurn
oty e cuctemy apyrmy cnocofom. Ero embica sakmousercs 5
cxenyioment. TI0 HEODXOAMMOCTH YMHOKAIOT Y PABHE IS CHCTEMS!
HA HEKOTOPEIE WHCA I, CK1AABIBAR (MM BEILHTAS OJHO 13 APYXO-
10) HONYUEHHEE YPABHEHI CHCTEMB, H3DABIAIOTCA OT OAHOM 13
nepemennsx. TIocIe Wero us NOTYHEHHOrO YPABHEHNS HAXOLAT
sHauesie ocTamelics NepeMERHOI, A JATEN ¢ NOMOIIbI OHO-
10 13 ypaBHeHNI HCXOAHOM CHCTEMEI AXOAAT SHAUEHME APYTOi
nepemensoi.

{xfzwa
& o

&

5= x=1=2- 1+y=1=y

=
dr+2y=2

x-2y=3,
2r+y=1

Orser(l;-1).m
TlioGas cuctema uHeHHEX ypaBHEHUii ¢ ABYMSI NepeMEHHbI-
MI JIETKO PelIAeTCs OJHUM M3 NOKAAHHBIX CHOCOGOB. VKasan-
HEle CHOCODH PeMEHUs CHCTEM yPABHEHIi TAKKe WUPOKO He-
HOAB3YIOTCA PU PEIIeHNN HeTMHeIHbIX cHCTeM ypaBHewHHi.

1.2.2. Pemenue euctem ypasuemuii 5Toporo nopska

Ecau cteness 0gHOro 13 ypasHemuil cicteMsi pasKa 2, a cre-
IeHs BTOPOrO YpABHEHMS He BN 2, TO JAHHAR CHCTeMA Ha-
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awsaerca cucrenoli ypasenuii emopozo nopadxa. Hanpiep,

cueressr

x+y=5 [ 48 +xy=
xy=3 20 4+ y* =5

SBAAOTCA CHCTEMAMM ypABHEHHH BTODOTO HOPSAKA. BHAUEHMS
IepeMEHHEIX X W Y, KOTOBIe OOPAUIRIOT KAKIOE YPABHEHIE Cil-
CTeMBI B UHCIOBOE TOXECTRO, HASHIBAIOTCS peulenuen ITOM cit-
cremst. Hanpusep, cucrena

Pyt
{x*y 4
umeer gsa pemenua: 1) x, =1, y =23 2) x,
1O YGEANTLCA € HOMOI{BIO IPOBEPKIL:
n {(71)2 +(-2) =5,
(-1)- (-
CylecTByer HECKONBKO CIOCOGOB PElIEHUS CHCTEM ypasHe-
nuit sroporo nopsaxxa. Mokaxes ux.
Tpumep 3. Pemmus cucremy crocobOM MOCTAHOBKH:
Xayte2y-9=0,
{Bx —y-1=0.

. Botow Mos-

 [5=5
1=1.

o1 s2e-n-0-0,
—ar-1

Vpasrenue x*~1-0 umeer asa kopua: x,~~1, x,~1. Ua ypas-
Hemus y—3x~1 HAXOMHM COOTBETCTBYIOUIME SHANCHHH U: Y, ——d,
Orser (-1;-4), (1;2). m

VIHOTAA BMECTO HPUMEHEHHOTO CIOCODA MOACTAOBKI YAO0HO
Henonssosats Teopeny Buera. PaccuoTpuM a npHMepax.

Tpusep 4. Pemus cucreny ypasesuii

x+y=5
xy=6.
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Pasaen 1
A Tlo reopeme Buera pemenis AauHOM cHCTEMS! ABITIOTCS
KOHAMM KBAADATHOTO ypaBHexus 2°~52+6=0. A 910 ypasHesie
wneer aBa Kopua: z,~2, z,~3. TaK KAK JAHHAR CHCTeMA ypABHE-
HUli CHMMTDHUHA OTHOCHTENBEO IEPEMERHBIX X H Y, TO KAKARA
M3 HEX MOMeT npuHEMATH M0G0 W3 sHAuemHii 2, u z,. loato-
My HCXOZHAR CHCTEMA HMEET ABA PEUIEHUS: T,
y-2.m

Tipuyep 5. Pemum cucremy ypasuesui
x-y=1,
xy =-10.

A D1y cueremy MOHO nepemucaTs Tak:

x4(-y)=1,
x(-y)=10.
Toraa, Kax Gu710 OTMeueno 5 mpusepe 4, wiena x u (—y) AB-

JAOTCA peUIeRUAMH KBAAPATHOTO ypaBHenus 2~T2+10=0. Cre-
AOBATEIBHO, OTBET HCXOAHOI SAZANM SATHCHIBAETCA TAK: X,=2,

5,0,

Tipunep 6. Pemum cucremy ypasuesui
20,

A Cnocos 1. Yauossun BTOpoe ypaBexue cuctems na 2 i
CcnowuM ero ¢ mepmwiM ypashemuew. B peayibrate monywi
ypaphenue (x+yF=36 wim r+y=+6. CleA0BATEILKO, UCKOAHAS
CHETeMA DABHOCHABHA COBOKYNHOCTH CIEAVIONX ABYX CHCTeM
ypaenuit:

1) [x+y=6, z){xw

xy=8; xy =8.

Pemas KasAylo M3 HAX TAK e, KAK i B npiMepe 4, Haxo-

Aun 4 pemesus HexOAHO cucten

=4, y,=2 x,=2, Y, =4 x4, gy

Cnoco6 2. Ecau seecri oboauauenis x°
HYIO CHCTEMY MOMHO 3ANHCATE TAK:

{u+u=20.

nexon-

uv = 64.
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Toraa u,=16, v,~4 u u,~4, v,~16, re. x =16,y} =4;
OTCi01a yUHTEIBAR, UTO NEDEMEHHEIE X 1 Y HMEIOT OJMHAKOBEIE
smas (xy=8), moayumy otser: (4; 2), (23 4), (~4; =2), (-2; —4).®
Ipumep 7. Hysuo pemnts cuctemy ypassesuit
oxyyt =8,
2% —xy—y* =5.

A Tlepsoe ypasHemie CHCTEMB! MHOJKIIM Ka 5, & BTOpOE — Ha 3,
aTeM 3 BTOOTO YPABHEHUS BEIUTEM mepBOe ypaBHeHie. B pe-
aymbrate nonyuny ypasuesie x*+2xy-8y=0. Tak kax y=0 He a5-
aseTe pemenmen ucxogHoi cueremt, 0 y£0. Toxenus mocrex-

Hee ypaBHenue Ha Y

N ——— [z) +z[£], 05

7 v

Buoas ofosnauesie X = 2, 970 ypaBHeHMe MOKHO JANMCATS TAK:
v

2+22-8-0. Kopiit 570r0 ypaBHeHus paBKs 2,

4,

4y, x=2y. Tlostony nexonuas

2. Caeno-

Batensro, <=4,
v y

CHCTeMA DABHOCHIBHA COBOKYIHOCTI CICAYIONIMX ABYX CHCTEM

ypashesuii:
{z’ -yt
s

x=2y.

2, mex

x ozt
x= -1y

Pelas cHCTEMBI TAK ke, KAK B IPIMepe 3, NOIYWIM OTBET:
i
bamtom x, =12, 4, =il @
o T

|, 1 Kaxos cauicn ciocoGos MORCTANOBKH It areGPAITEcKoro cys-

A ——

2. Kaxue cucrens: ypasueniii HASMBAIOTCS CHCTEMANH ypabie-
it 2-10 nopsKa?

3. Kakie crocoSki PemIeRis cieTes ypammenitii 2-ro IOpAAKa il
anaere?

4. Kax sanmcusaercs: obupii sux cucren ypapiemii, pemaeix
© nowomHIo Teopens: Buera? A MOHO M pemuTE 9TH CHTE-
a8 Cr10COBON HOACTAROBKH?

[Ipaiavsieckanfpacoral

Ha oauoit cucTexe KoopAUHAT nocTpOfiTe TpMMYI0 Y = x + 2 1 na-
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Pasmen s

B XVIII nexe ¢ pasmutiew corecrsoomania u B coaan ¢ Ho-
TpeSHoCTAMI TOBCORNCRNOI ANAMN (TCOPHA CTPETLGH, TeOpHst
CTaTHCTHIN 1 T. 1) PASBTIE Teopun mepoATHOCTE NOANSTOCH
na Gonee BbicoRYI0 CTymems. B wnCTE MEPBLX, KTO HATAN MpH-
MEHATS ANATHTHIECKIE MOTORH B TCOHI BEPOSITHOCTEIH, uT
maxe wazexarmn, xax A. Myanp (1667-1754), I1. C. Jlanmnac
(1749-1827), K. Tayec (1777-1855), C. Tlyaccon (1781-1840)
m ap. B XIX-XX mexax ammerit i1an n pasmurie Teopun
BeposTHOCTE# M MATeMATINECKOf CTATHCTIIN BRECN TaKAe 1
pycexe mavemarurc. Cpen mnx 1. JI. UeSnmen (1821-1894),
A. A. Mapron (1856-1922), A. M. Jamynon (1857-1918),
C. H. Bepumeitn (1880-1968), A. 1. Xmwumn (1894-1959),
A, H. Komvoropon (1903-1987). Hanpmep, A. H. Kommoropon
paccuorpen Teopo nepoATHOCTEf AKCHOMATICCKIN TyTEM.

Hagsauus TepMMHOR Ha TPeX ABIKAX

Ha pyceron

Ha nasaxcron

Ta ancaiic:

Coyuaiirioe cobumie

Keaneficox owira

Random cvent

Daewentapuoe cobuhe

Daewenap oxura

Elementary event

Tipoctpancrso onenen-
rapusx coburaii

Daementap owurazap
wewicriri

Elementary event
space

Commceriute cobmmin

Yiineciuai oxuranap

Joint events

HecomeeTnute cobMTin

Yiinecincis oxuranap

Non concurrent
events

Hesanncimiie coburin

Toyencis oxurazap

Tndependent events

Basucustie cobTa

Toyenai oxurarap

Dependent events

crsyiomux uexonon

Tiporusonononcsie Kapana-xapest Opposite events,
cobuma ouranap
Komriecrno Graronpusrr- | Konaitiot Number of favou-

sarxaiinap caust

rable outcomes

Romruecrao acex
BOSMOIHBIX HEX0Z0B

Bapaur sryswin
scarxaiinap caust

The number of all
possible outcomes

Kaacomieoros Blxrumanasrsn | The classic
[e— KracCHKATHK definition
eposiTrocTi amsscranacs of probability
Cratnormiccnoe Blxrumangsxrnn | Statistical
onpenenenie cratnercanx definition of
seposiTrocTH amsscranacs probability
Teomerpuieckan Teomerpumui Geometric
seposiTroeTs TR probability
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4.72. Vupocrure sipascenis:

1)[sm(nm)wos(§m]] +(cos(2n a)- sm 7%]]
T n ¥

2)[zg[?a],ng[?an [ch(n+ﬂ)+clg . J

3) sin160°cos110°+sin250°cos340°+tg110°tg340°
4) tg18°tg288°+sin32°sin148°~sin302°sin122°.

c

4.73. Jloxasure Toxnectsa:
1) sin(60°~a)=cos(30°+a); 2) ctg(80°-a)—tg(10°+a);

os* (1 - @) +sin2[§f uJ + cos(r + o) cos (21— )

g
4.74. Haiigure suaueus ssipasenuii:
1) tg15°tg30°tg45°tg60°tgT5%  2) clgl8octgd6ootg5°ctgT2%;
3) tg1°tg2°. . tg88°1g89° 1) ctgB8°ctg86°...ctgd ctg2.
4.75. Buuncaire:

1) sin225°c0s120°tg330°ctg240°

n n,  5¢ 4an
2) sin - cos g etg s

3)

cos'ar-

b

3) cos(~7,9m)te(~1, 1n)-sin5, 6retgd, 4r;
4) sin5,9mtg(~0,6m)+cos3, Brete(~4,97).

Yupasuemus xun uosropemis

4.76. Oupenenure 3uaxi TPUTOHOMETpHUECKHX BYHKIMI YrIOB:

1) 36° 2) 240%; 3) %"; 13,
477, Pewnre nepasercrsa:
i 3¢ sax-7_
3 2T o gy B2 -

3 e
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A To onpenenesmio apudmernueckoil nporpeces
a,~a,+d,
a,+d=(a,+d)+d-

a)+d=(a,+3d)+d=a,+4d.

Orciona monyuaen runoteay a,=a,+(n-1)d.

Dra GopMyIa AOKAIMBACTCR METOOM MareMaTHecKoll uu-
s

1) Hpu n=2 pasescrso a,~a, +d ucrusto.

2) Cuuras, uro upu n—k epuo pasencrso a,~a, +(k-1)d, io-
Kaen ucTumMoCTS pasenctsa a,,,=a,+hd upu n—k+1.

Teliersurensto, 1o oupeaenciio apudneruteckoft uporpec-
cun

a, =a+d=(a,+(k-1)d)+d=a +(k-1)d+d)=a, +kd,
uTo 1t TpeSoBanoch AoKasATE. B
Mmax, Mt uMeen (OpHYAY N-20 LICHA GPUGHEMUNECKOL npo-

peceuu:

a,~a,+(n-1)d. @)

PaccMOTPIM HECKOTEKO IDHMEPOB.

Tipuvep 1. Haitrn 25-i wien apudmerueckoii mporpeccus
{a,}, ecnu a,=-2, d=0,5.

A Tlo dopmyae (3) a,—a,+24d=-2+24.0,5-10. ®

Tipuvep 2. Mesxay wncnasm 9 u 5 Hy®HO pacnonoxuts 7
WiCe TaK, UTOGH OHI BMECTE ¢ AAHMBIMI YHCAAMH COCTABIAII
apuuerueckyio nporpeccuio.

A Eenw umcia 9 u 5 BMECTe ¢ HCKOMBIMM CeMbio umeTa-
MI COCTABIAIOT ADHOMETHUECKYIO NPOTPECCHIO, T €,=9, a,~5.
Torza Tpebyercs HallTH WHCIA 4, @, G, 4, G, @, 4, TIo Qop-
syze (3) monywmw, uto 5-a,~a,+8d=9+8d=8d——d=d=—0,5.
-0,5-8,5, a. , 46,5, a,~6,

TIpeoGpasys paserctso (3), nonyums pasescrso a —dn+(a,~d).
Crenosatensso, n-if wien ApH(METHUECKOH IPOrpECCHIE MOKHO
npescrasuth B Buge a,— kn+b, tae k u b - sajammste umcaa.
Cupasenmuso u oGparsoe yrsepmzenue. JLus moGHX wicen
kb, sazanEbx popmyioi

a,~kn+b, “@
onpenensercs apudmernueckas nporpeccus (a,).
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Vapaern A 1GBTopaNA kypCa anreGpw 5a VIl X kracoh
Paanex 6. YIPAIKHEHUS JIJIs1 IOBTOPEHHSA KYPCA
AJITEBPBI 3A VII-IX KJACCBHI

6.1. Harypaasusie u nexsie wiena. Jeaumoers uncex

6.1. Tlpu kaxux snavennsix a uneo 51314 gexures na: 1) 2; 2) 3;
3) 4; 4) 5; 5) 6; 6) 9 7) 10; 8) 112

6.2. CQopmynupyiite NpHIMAK AeAMMOCTH LeIOFo WMCAA HA:
1) 18; 2) 25.

6.3. Joxamure, uro uncao abe—cba genwres ma 9, ecuu a > c.

6.4, Jloxasute, 410 IPH KA AOM HATYDATBEOM 1 wiCno: 1) ni—n?
xemures a 12; 2) n'-n® gexures Ha 504; 3) n* + 14n® + 49
npu n_meuerson jemntes ua 64; 4) 5°5 geautcs wa 20;
5) 7°-T nenurea ma 42.

6.5. JloKasuTe, 4TO NPOUTBEACHHE YETHPEX IOCIEAOBATENHEIX
meanix wicen geaures Ha 24.

6.6. Jlokasute, 4TO PA3HOCTS KYGA UEJOTO WHCIA H CAMOTO YHC-
1 penures wa 24.

6.7. Jlokasute, 4TO PAIHOCTS KBAADATA HEUETHOTO YHCAA U /it~
Huu feanTes a 8.

6.8. Eciu tpu mpoersix wicra, GOrbmix, uen 3, o6pasyior
apUQMETHUECKYIO IPOrPeCCHio, TO PATHOCTS dToli nporpec-
cuu xparna 6. Jlokaxure.

6.9. Jlokasute, 410 11000¢ HEUETHOE IPOCTOE YHCIO NPEACTABILS-
erca » puae 4m—1 wan dm +1, re m — HATYPATBEOE UMCIIO.

6.10. Haitzurre a u b, ecau: 1) a:b—4: T (a, b) = 8; 2)[a, b]

124 u (a, b) = 31; 3) ab = 375 u [a, b] = T5.

6.2. PAusORAILHbIE H HDDALMONATLHEIE MHCTA.
Kuazparisie Kopuu

6.11. Buruncaure:

6 ,0(1,1 51
1158128 (1, 1), 2 RECTIA P
159128 1) ) (22512217 im0
10,64 +3,05:0,05 2083,4:9-(5,39-7,39)
~ - — 4) :
St d
W3

5 [1%-0,2173%-&15) 1500+ (~0,1)";
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Towronowerpus

4.5. Tpuronomerputeckue Gopyynt

Mayuus MaTepuais AaHKOi Tembi, By Oyaere:

© NDHMEHATH OCHOBHIE TPHIOHOMETDMSECKHe TOECTBA
npu pemreruu sazat;

© BHBOJTS M UPUMEHATS TPHOHOMETpHuECKHe (OPMYIH
CYMMBI U DASHOCTH Yr70B, (HOPMY.IEI ABOHHOTO M NOIOBUHHOTO
yrios;

© BHIBOAUTE W NPHMEHATS (OPMYIH! NPEOOPAIOBAKMA B CYM-
My I pasHoCTS.

© BHIOTHATH TOAECTBEHHbE NPEOGPAIOBAHISA TPHIOHOME-
Tpueckux Bapaenuii.

4.5.1. TIpusenenne OCHOBHBIX TPHIOHOMETDHUECKHX TOX-
JI€ETB IPM NPEOGPAIOBANMN TPHIOHOMETPHUECKHX BhIPAKEHIit

TIpk npeoBpAsOBARMI TPUTOHOMETDHYECKHX BEpAKeHUii, 3a-
BHCALIIX OT OHOTO i TOTO e APIYMEHTA, HCTOIBIYIOT OCHOBHOE
TPUTOHOMETpHUECKOE TORACCTRO
sin‘a+eosta=1, i)
(OpMY/IEL, NOMYUeHHEIe W3 ONPETIEHIA TAHTEHCA I KOTAHTHCA:
S

2
Coscr sina N
w cxenersus atux Gopyya. Hanpusep, us pasescrs (2) nonyua-
en ToecTBO

coso

tga ctga=1, @)
a npu mownennoM fenenuu Toxaectsa (1) Ba sin'a u cos’a coot-
BETCTBEHHO MONYUAEM TOXAECTEA

T+tgam “@

cos” o
1
Ltetgla= iy ®)
Temeps noxases npumeserue o1ix GopMY A1s MPeospa0-
BaHHA GOJee CIOKHBIX TPHTOHOMETPHUECKUX BHPAKERUi.
Tpusep 1. Vipocrun supaxenie
sina cos’a(1+tg*a)+cosasin’a-(1+etg’a).
A Tipumenss dopmyxst (4) u (5), wween:
sina cosa(1+tgu)+cosusin’a(l+etga)—

—sina cos’a ——-+cosa sin’a.

— ——sina+cose.. W
s’ sna
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Tocnenosarensocmn
A Jleficrsurensyo, paceMotpuy passocts (n+1)-ro u n-ro

wiesos mocexosaTenbHoCTH {a,):
a,,~a,~h(n+1)+b~(kn-+b
MTa, f1s 10600 HATYDATLHOTO N BHIONHAETES PABEHCTEO
a,.,-a,~k. Torza no onpesexenmio {a,) ssasercs apudyeruse-
cxoit nporpeceueit ¢ pasuocrsio k. B
Kpome Toro, kamsii wien apudmermueckoit mporpeccu,
HANMHAS CO BTOPOTO, DABH CPEIHEMY APUPMEMUNECKONY ABYX
CoceAHIX ¢ HIM WIEHOB mpoTpecei:

a,.+a,
g=m=to it
2

+a,,~d)=a, +a,, wm g, = 2t des ;"" .=

Wi 1. Kaxyio smcnonyio nocneaosaensiocts naspaor apuiperss-
weckoit mporpeccneii?
2. Uro nassmacres paamocThio apMeTIIeckofi nporpecci?
3. Hamammrre opsiyay n-ro wiena apdeTivieckoit nporpecertis.

Mpearrseen padarn
‘BocmuTasm Z€TCKOT0 caza 53 KyGHKOB ¢ peOpos 8 ox
nocTpOwI <cTemys Ta, Kak moKmwamo mA pueymKe
8.1 Cxomsio KYGHIKOR PACHOROEHO B OCHORANII HTON
«cremcus, eonn mucota «cremus pasma 567 Kaxosa
BHCOT OTOMf ¢CTCHI», CCTH B OCHOBANII PACHOTOEIHO
11 xyGuon? Ofocnyiire orner.

Vupamuenus
A

3.32. Haiizure 5-ii wien apudmeruseckoii nporpecemn: 1) 19,
15,11, .. 2) -1, 8, T, ...

3.33. Hanumure nepssie uersipe wiena apudueriueckoit mpo-
rpecenn {a}, ecui:

1) a,

\7, d=-0,2; 3) a,

3,5, d=0,6;
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Pasmen &

:
o 33 o] o

6.12. Beruucaire:

1) (5-1) +1; 2) ((5-3)"
D ETAET: 0 (oo

5) (B-2)-Var a5 6)(V342) 5206 5
) DI T
2+l Z+VB B+ dI V89 + V100
6.13. Cpasuute wncna:
1) J0.63 u (0,83 2) Y063 u 0,63 ;
3) J1.63 n 31,63; 92 u B

6.14. Toxaure uppamuonansuocts wucna: 1) V2 2) ¥3; 3) V5.

6.15. Tocrpoiite rpadux dysxuun: 1) y=vx; 2) ¥ =
= (\/;)X

6.3. OPMYILI COKDALEHNOTO YMHOMKeHIS

y=

6.16. Jloxaskire Gopuysi:
1at- b
2) (a+b)*
3) (a-by?
4)a’ + b’ = (a + )@~ ab + b);
5) @' b= (a-b)(@* + ab +b);
6) (a+b)'=a* + 3a’h + Bab* +
7) (@ - b = a® - 3a% + 3ab’

at+biet+2ab+2ac+2be;

(@ - 1)@ +a"* + . ba + 1)

(a-b)(@™*+a* bt ..+ab b,
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Fasmen s
Tipunep 2. Vupocruy supaeniue 2(sin‘o-+cos’a)-3(sin‘a+
+cos'a).

A Bosseas » kBanpar mpasyio x xesyio wacri Gopyyst (1),
ineen:

(sin*a-+costa)=sin‘a+2sin’a cos’u-+cos‘a.
Oreiopa sin‘u+cos’
Anazoruuno uvee

sin‘a-+costa—(sina)*+(cos’a)
x(sin‘a-sin'a cos'a-+costa)

1-2cos% sin‘c.

(sin‘oc+costa)x

~2sin‘ costa—sin‘a cos’a=1-Bsin’a cos'a.
Toraa HCXOAHOE BHPAKENIE NPEOTPAIOBHIBACTES TaK:

2Asin‘a+cos'a)-3(sin‘a-+eos'a)=2(1-3sin’a cos’a)-
~3(1-2sin‘a cosa)=2-6sin’u cos’

~3+6sin’a cos'a=—1. W

tga—cos'a
Tipusep 3. oxasen Tomgecrno B0 &

o cos™a,
cosa—ctgar E

A TlpeoSpasyen fesyio 4ACTS AGHHOTO ToKKECTSA.

tgo—cos'a _ cos'a(sina—1) _cos”o(sina 1)

cosa—ctgo Em("ij " ctga(sina-1)
Sine

= tgacos™a

uTO U TpeGoBaNOCH AOKasATE. W

Tipuvep 4. Halizen snauenme supaenus tga-+etg’a, eciu
tga+etga=2,3.

A Bossens ofe wacti pasenctsa tga+etga=2,3 B KBaApaT,
noayume:

Viemsie ¢ ApeBHIX BpeMeH mPH HSMEPEHIH PAMTHNBIX IO
Mormn momhaomaThes omememtai Tpuromomerpim. Hanpiiep,
no comperensersy kmamommcuiix TaGmuter 5 Jpesen Basiione
(2000 7ier o 1.5.) MO YMEIH BMUCASTE ATMIY XOPAM KPYTa
HO AAMETDY N BEICOT COOTETCTEVIOIIETO CErMHTA.

B cmoux
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3.34. Haitaure: 1) a,,, ecnn a,=-3, d=0,7; 2) a,,, ecuu a,
d=-0,5; 3) a,, ecan a,=20, d=3; 4) b,,, ecau b,=5,8, d=-1,5.

3.35. Haitaure 5. u n-it wiems: apudmerueckoii mporpeceui:

1) % 1, 2) 2,35 1505 8) 8,-6,5, . ) 11, T,

3.36.
1) a,=2, d=0,1, n=5;

3)a,~-3,d-0,8,n=16;  4)q,

8.37. Haitqure passoers d, ecuu: 1) a,
4,,=2; 3) a,~0, a,~—92.

B

3.38. CKOIBKO ABYIHAUHBIX YHCEN JENATCH 063 OCTATKA Hi
1) 6 2) 132

3.39. Pasmecrire mexay uncnamm: 1) 5 1 15 2) 2,5 u 4 uernipe
M TAK, UTOGH OHM BMECTe ¢ JAHHEIMM YHCIAMH 05pAIO-
BATH APHMETHUECKYIO NPOTPECCHIO.

2) A g, - 25, a, - 4. To dopmyze (3) a, = a, + 5d =
=4=25+5d=5d=15=d~03. Torna a, - a,+ d
,8,a,—a,+d=3,1,a,-a,+d=-3,4,a,-a+d=37T.

Otser: mexmay wucnamu 2,5 u 4 HyKHO pasmectuTh
unena 2,8; 3,15 3,4; 3,7. m

3.40. Haitgure nepssiii wier u passocts apupmerieckoii npo-
rpeccun (¢}, ecun: 1) ¢,=27, ¢,

B.41. Asnsierca au wucao: 1) 0; 2) ~28 wieson apudmeriieckoii
nporpeccun {a,), ecnu a,=32, d=-1,5?
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Vaparenwn A7 0w openn kypoa anespulsa VIl X kracew
11) @™ + 1 ~(@+1) (@-a** + ...ma+1);
12) @ + b = (a+b)(@¥-a® b ... ~ab " +b*).
6.17. PasiioiTe BHPAKERNA HA MHOKHTEIH:
1) 9(x+5)~(x-T; 2) 49(y-4)-9(y+2)%;

) by (e ty); 4) ba*-5-4(a-1);
5) 2ty hay’ 6) a‘+ab*-a'b-b;
T) (x-y+4)-x*+2xy—y% 8) (a-b)'+(a+b)’s

9) (x+2y)"+(2x-p)".
6.18. PassoiiTe BHPAKERIA HA MHOKHTEIH:

1) Bxy*+30x22-6x3y2-25 yz;

2) 15m*n*p-35p*ng*+ 25mn’q~21m*p'y;

3) 32¢-3% 1) (da)+(2b)'s 5) (2 +(3y)"-
6.19. Banumure BLIpAKeHIS B BUAe ABYUIeHA:

1) (2e+1)(16x'-8x*+4x*-2+1);

2) (Ex = m]-[ix' + 4 e+ 6xatt 2711’17"] .
3 7 s

6.20. Tloxasute, uro ucno: 1) 14381 renures ua 62; 2) 12+
+28% peaurca ua 80.

6.4. Knazpatuoe ypanueune. Teopema Biera

6.21. Jloxasute, uto, ecuu ki-ac>0, To KOpHH ypasHenus ax*+
+2kx+e =0 onpepeasioTes M0 hopMytaN

k- —ac b+ Vi —ac

6.22. Jloxasute Teopemy Biera.
6.23. Peture ypABHHIA i PAIOKNTE HA MEOKMTEIH COOTBET-
cryiomuii KBagpaTHEL TpexueH:
1) 2x + 5x =7 =0; 2) 42° - x - 14-0;
3) 3x% - 8x + 5-0; 4) Tt x -

- dac
1a

6.24. Jloxaxure Toxectso a([: + ] —ax*+br+e.

6.25. Mokasure, uro wnena x, = 1, ¥, = — ABIAIOTCA KOPHAMHK

ypaseus ax® + bx + ¢ = 0, ecmua+ b+ ¢ = 0.
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Touronawarpun

Vayeter

pyaax @azec Muercxmii (625-547 rr. o
1.5.) OTMERA, 7O CrANTAIE MOFTH BHTHCATTY
BtcoTy 06beKTA N0 AMMHe ero Temt.

Tepsywo cucresyio TpuromoNeTpiecry0
raGmuny coanan K. Hronoweit (II . .9.). On
» coomx pymax, mcmomssys mecrugecsTi-
prunyio cuczexy ucuncacmus, paccuarpusan
oxpysuocTs, pavgesemmyio ma 360 pasmsic
wacreit, BausHIe K0TOpOfi cOXpaIOCH IO ceit
exn (860°, munyrss, cescyast u 7. 1.). Boodime
5o 11 vexe Ao 1.5, Apepmerpesccue yiemse
mupoxo nonsa0BANICH TabMMNCH ATME XOPA
OxpyHOCTI. B cawow fee CHEYC YA G, oT-
rusasomi xopay BC u pmncamuuti 5 e

1y1o okpyiocTs, pasen nososume xopas BD:
o BD

sino = 2= BD, rax xax: BO

A mmgwicione ysemse » cooux parunce-

s, mapaay o cHmycaak, mOTHIYACH Kock-

nycasus, cosgams Tabmumy cumycon m xocHIy-

con ¢ A0ROBIO BEtCOKOf ToumOCTEI0. TabAMLL
cumycos m Tamremcos maxe moTpesmOTCS
acrpomoiecxnx TpaxTarax ams-Xopeaun

(T87-850). Buepse tpuronowerpmo, neaasa-

cimo o acTpomoMI, paccnaTpUBAT ypoKenen

ropoaa Tyca (or Asepbaiimiana) Hacupexsim

i,

a-Tycn (1201-1274). On » cnomx TpaxTaTax AOKasa7 Teopemy Cu-
nycon. Ura, yuemwe Cpeaneit Aoms coagamn ma apabcron samike
acTpoROMMeCK e m TpHTOROMeTPHICCKIe TabmumE (mAE) ~
PATHACHEMMAME § AOKAJATELCTBAMM O BIAMMOCHSIN TPETOHONC-
Tpuucerux Gymemuit. Ha ceroams coxpammmmcs cornu amwe, cpe-
An KoTOpHX ocoBoe MecTo sammaioT Tabmumu Yayrexa (ypomcenen
Canapranza, 1394-1449), KoTopme ma NPOTAKENIMN MIOTHX BEKOB.
MMETH HANBLICHIYIO TONHOCTS.

Cpean enponeiicicinx MaTeMATHIOR QA
M3 mepREAIX, KTO HANAT JANMATHCS CHCTON-
MMM UATOEHIEN TPHrOHOMETPMI, 6 He-
memcuii maresaris H. Miowrep (ero wacto
HaaumaioT PEruOMONTAHOM ~ N0 HAIEARMIO
Meera posciemis, 1436-1476). Jlo XVIID
BeKa TPHTOROMETPUS He GMTA chOPMEPOBA-
Ha 8 moxmofi wepe. Ma-aa Toro, 4To e GaLIO
AUHOTO CHMBOMITIECKOTO 0GOGHANCHIS, TPH-
rOHOMeTpICCKie (OPMYIH ONHCHBATICE B
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3.42. Kaxue 8 uncex yxHo paswecruts Mexcay uncaasu 1 u 16
TAK, WTODH OHH BMECTe ¢ AGHHBIMH YHCIAMM OOpPASOBATH
apugeriueckyio nporpecciio?

3.43. Halizure mepeiit wien u passocts apugmerieckoit npo-
rpecenn, ecau:

U{a‘+am:12, 2){.;,‘.:“:70,2,
0, ~a, = 4; a,+a, =2,6.

3.44. SInasercs an uncno: 1) 156; 2) 295 wienom apudyeruse-
cxoii nporpeceun 2; 9; ... ?

3.45. Tlpu xaxux smauemusx n apudmeruueckofi mporpeccii
{x,) BBImOMHAETCR HEpaBeHCTEO:

1)'x,30, x,,<0, ecan x,=8,7,

& Heo0X0AMMNO, 4TOGH BHIONHAIACE CHCTEMA HEDABEHCTS,
{z_ =8,7-(n-1)0,320,

0,3,7

x,,=87-0,3-n<0.
9-0,3120,

Orciona ©8,7<0,31<9 & 20 < n<30.
8,7-0,30<0

Urax, x,= ~0,3 < 0, x,

Orser: n =30.m

3.46. fnaserca au moCKEAOBATEABHOCTS (4.} ApupMeTHuecKOi
nporpeceneit, sagaruas Gopmyioii:

1) a,=8n+1; 2) a,=n*-5; 3) a,=4+n;
1) a, 5)a,=-05n+1;  6)a,=6n?
c

3.47. Tyers a,=q, a=p. Bupasure n-ii wien apumersueckoli
nporpeceitu {a,| uepes n, pu q.

3.48. CKO.IbKO ODUIMX WIEHOB UMEIOT APH(METHECKHE TPOrpec-
cuu 5,8, 11, ... w3, 7, 11, .... mpu n=100?

3.49. Haiijurre asanuarsuit wien sospacraiomeli apugeriueckoit
nporpecenn {a,), ecan monRAITCS pasencTsa a,a, =52 1
ata,tata,=34.

.50, Jloasire, uto nocieoBaTeBROCTS (a+x)", 4+, (a—x)
opasyer apugMerueckyio nporpeccio.

3.51. TlokauTe, UTO BHIUONHAETCH PABEHCTEO

1_n-1

. eca uHCIA @, Gy ..., @, ABAA-






OEBPS/image/453.jpg
Pasmen &

6.26. Tokasure, uro wucna ,=—1, ¥,~—— ABIAIOTCA KOPHAMH

ypasuenus ax® + bx + ¢ = 0, ecmma ~ b+ ¢ = 0.

6.27. TIpu kaxux snauennsx a ypasuenue (¢ - a)(x* + 3ax + a)=0
HMeet poBHO 2 KopHA?

6.28.TIpu xaxux smauemmsx a ypasmenue (r'-3x-d)(x'-a)=0
HMeet posHO 3 Kopa?

6.20. He pemas ypasmeus 3x’-x—1
el x, u x, sHAueHHe BHpPAKEHUs:

Drgrg Dres Heexs 452

, malizure A1s ero Kop-

5) i +3xjx, + 8x,x] + 215 6) xxl +xixm; )

6.30. CocTaBbTe KBAIDATHOE YPABHEHHE 0 3ANAHHBIM KOPHAM:

1 x,=8, x,
3) x,=3a+1, x,~5a-2;
5) x, =76, x, =T+ J6:
6.31. Peunre cicreny ypassesuii:
xey x+2
1 2
i g

{x¢y+xy 1,
xy(x +5) = 30.

6.5. Muorowiens: 1 ux Kopuu

6.32. PagjeiiTe MHOTOWIEH HA MHOTOWIEH ¢ OCTATKOM:
1) xi+l ma x+5;  2) 1-1 ma ¥tx+l; ) x0-64 ma
x-3.

6.33. TIpu KAKHX HAUCHUAX G JETUTCH 0€3 OCTATKA:

(F+6x*+ax+12):(x+4)?

6.34. JlokaiTe, UTO NDH ACTEHUI MEOrOWIEHA f(X) HA ABYLICH
x-a B ocratxe nonyuures f(a).

6.35. Ecau o smaserca mesiy KopHen Muorouwnema f(x)=x* +
QT G, 34a,, THE 4, 0, ey @, HeANE YHCA, TO
a, pemures ua o Ges ocrarxa. Jloxamute.
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Pasaen 4

aonecHoit (opMe, He A0 KOHIA GLUIN PEMIEHS! HOUPOCH O IHAKAX
TpHroHOMETpIeCKX YRKIIT B PAIHAIX OTREPTAX KpYTa.

J1. Biixep (1707-1783) mpi OmpexeIeHIt TPUTOHOMOTPICCKIIX.
yHRI HCNOTA0BAT TPHIOHOMETPIECKNT KPYT i, OUPAACH H
OCHOBHAC TPUTOHOMETPIIECKHE TOXICCTRA, BMBEI N AOKAIAL BCe
rpurouoMeTpieckie Gopsys. OH, PACCMATPHRAR TPHFOHOMETPH-
“eCKie (QYRIIII KAk 6e3MEPHbIE THEIORE BMPAKEHIS, TOTHOCTEIO
el BOIpoC 0 BHAKAX AT A0GOFO HCIOROTO APrYMEHTA.

Humemnee magsamie TPHFOHOMETpIECKMX (YK mosBH-
00  XVI-XVIII sexax. C1080 cunyc Ha IATHHCKOM 03HAMAET na-
3yxa, @ 20BABKA «X0» B CTOBE KOCUNYC BISTA OT TATHHCKOTO CI0BA
complementi, wro ounauaer donoanenie. Conpexennoe oSoaaueHIe
sinx 1 cosx anepasie » 1789 r. 610 npeanomeno W, Bepuyum n
mucsye x I Diinepy. B nocaeayiomes JI. Diiiep u Apyrue crami
mpoKo npuMeRATE 9Ti O03KANCHU.

Vupamuenus
A
4.78. Vupocrure supaenia:
cosp—1 1 1
1) otgh- P 1, i E——
) eteb-—ig ) na =1 sma 1
1-cy in’
g)locter, SO-L g ctgo:
er-1 o501
5) tgatsinta-1); 6) costa(etgut Dsin‘a.
4.79. Tipeobpasyiire supaenun:
1) tg(-a) cosa-sinas 2) cosa tg¥(-a)-1:
5 CtECBsing o1l
cosp Sinx 7 cos (-2)

5) ctga sin(-a)-cos(-a);  6) tg(-u)etgu-+sinu;
1-sin (-y)

n

cosy
4.80. Tloxasure, 4To 3HAUEHUS BHPAKEHUIi He JABUCHT OT X
1) (sino-+eosa)+(sina-cosa)’; 2) (tga+etga)-(tgu—ctga)’s

1 i 1+sino 1-sina
3) pmad eyl 4 5
1+tgle l+etg’a cos  cosa
5 2-sin‘o—costa g) sinto—cos'a

3sin’a + Beos’or sin‘a - cosa
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Fasmen s
HOTCH TOCTNOBATE B HEINH WIEHAMH APUDMETHUECKOH IpO-
rpecemit. Baech 4,70, a 70, ..., a,70.

3.52. Moryr au wmena: 1) v2,48,V5; 2) V52,1,

GBITh MOCIIENOBATE IBHBINI WIEHAMH AHOMETHUECKOH IpO-
rpecein?

3.53. MosKer Ju apu(MeTHUeCKas NPOTPECCH, Bee WIEHH KO-
TOPOIl ABIRIOTCH TOWHBINIL KBAXPATANH HATYPATLHELX Wil-
cen, myers 2004 wiena?

Yupasuemus xun uosropemis

3.54. Jloxasure Toxgectsa:
actbriaxtbe _ xte x-xy+z-zy _ x+z
1) Gerbrraxtbe  xie o y 22y o
ay+Zbx+2ax+by Zzty T-ay+8y -y (1-y)

3.55. Penmure ypasmenus:
1) x'-17x"+16-0; 2) Bxt+a-.

0.

3.4. Teomerpueckas nporpeccuss. GOpMyIa n-ro wiena
reomerpueckoii mporpeccun

Mayaus matepuaast Aannoii Temsi, bhi Gyxere:
© DACHIO3HABATE TEOMETDIHYECKYIO NPOTPECCHIO CPEMN THCO-
BBIX nOCHEROBATENBEOCTH;
© GHATH H NPHMERATS QOPMYIB 71-T0 YHEA APHDMEeTHIECK Ol
nporpece.

3.4.1. Tousrue reomerpuuecioit mporpeces

Oupeneenue. Tuer06as nocaedosamersHocmy a,, a,, @,
+res @,penes B KOTODOIE KAJKI0€ WHCIO, HAUUHGSA CO 61MOPOZO, PAG-
HO npedbdywery HuCIY, YNHONEHHONY KA 0OHO U MO He uuc-
0, He PAGHOE KYII, HASHLEAETER 2€0 MempUNEcKod npozpec-
cueil. JIpyeunu ca06anu, ecau 01 106020 HAMYPALLHOZO 1 U
HEKOMOPO20 NOCMOSHHOZ0 WUCAG § GHNOIHACILC PAGEHEMED

a,.,=a, 4, 470, g#1, a 70, &)

mo nocaedosame.nocme a ) Hasmeaemes zeonempunecroi
npozpeccueil, a wucio q - Iaxenamenem ceonemputecroi

npozpeceun.
HCAa, COCTABISIONIE IPOTPECCHIO, HATBIBAIOTCS €0 WIEHAMM.






OEBPS/image/48.jpg
Famen 1

Pabony y — 4 - ¥ i PHOTHANTEALHO OIPEACAITE KOOPATHATH
roexc nepecerterus. TIoBepHTE MPABILILHOCTS TOTYIEHNEIX 0T-
BETOB AHATHTHNECKIN CIOCOGON, POIIND CHCTeNY ypapHeniit

x*+y=4,
y=x+2.

Vnpamuenus
A

B ynpamnennax 1.23 — 1.38 pemure cucrems: ypasuenuii.

1.23.1)

3)

124.1)

1.25.1)

3)

Orsemx=2y=-5m

x42y =13, _ay-z, 5(x - y) = 4y,
1.26. 1) 4 P o 3) E y} o
Xy =15 xy=1% 2yt =181
P L N L T R R
xoy - xoye1=0;

25
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VpaBHaNs, REPaSERCIS ¢ AByIA REpENGHRLIN 1 X CHCTONS.

4x® + 5y° = 16, x* 4+ 2y =15,
3) 4

* + 5y = 25;

Orser(23),(32).m

72— 6xy +12y° = 108,

Zx'faxy 19y° = 25,
1L R PRSI
IF-s%*s
[Les
132.1) iy x
o
!y,”z,
2) {10x4y
™=
Vx -y = 247,
2 |x+y=20.






OEBPS/image/52.jpg
Pamen 1

ey =12,
{ —e x-y=2
5.4 w RT3
Laen [Fem vEm 6 [FeEw v 1
5 1 3 2 4
Fexy Feaw Fea vow T
quy*kzy Be-9y ey
137.1) x+y i xvy x-y
|xt 4 xy sy =21 -yt =48
x4
14 fyy* iy

sy ey =21
(z+20)(x+9)+ (- 2) -0 =4+ =),
|#* +xy+y* =215

ey "o {x +xy+y’ =25
- e
gyt 2y {

: (22452 B), (22477 T)

vyay =L 22%y° - xy? = 36,
188, 147 PRI By AT B
X xytyt =3 2x"y - xy’
1.39%. Tlpn xaxux suauenuax a cuctema ypasueiit
b [ry-a N
xy=9; Fayi=2

HMeeT TOIbKO 0AHO pemenite?
27
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| Voasnern, vepanencrsa ¢ asyun nepemer 1 ux cucTem

1.40%. TIpu xaxux sHAueHMAX @ cHCTEMA ypaBHEHUH {z

IHMeeT TOBKO 0AHO pemenie?

Vupamuemus s nosropems

1.41. Tpoxoaur 1u rpadux Gynxuuu y-
1) A2i-1) 2) BiD?

1.42. Bes mocrpoenus rpaduKOB VKAKUTe, B KAKHX KOOp-
JMHATHBIX  GETBEPTAX DACHONONEH IpAQUK QYHKIHM:

*~4x+3 uepea TouKy:

1) y=x*+d; 2) xy—4.
1.3. Peuente TeKCTOBLIX 3212t ¢ NOMOIILIO CHCTeM
ypasuenuit

Hayuus MaTepuais AaHKOi Tenbi, Bh Oyaere:
© pemaTh TEKCTOBHIE JANAWM C NOMOUIGI) CHCTeM ypaBHe-
ks
© SAKDEILIATH HABIKH COCTABIEHWS MATeMATHHECKOH Moe-
0 10 yenosuo 3aauK.

Bo MHOTHX TEKCTOBBIX 3%UAX GBIBAET HECKONBKO HEUIBECT-

b pexmais, TIH EIIeHHM TAKIX A1 HEHIBECTHEIE BeMI-

HE 0B03RAUAIOTCA uepes mepemenibie. COIACHO YE0BUAM 387A-

UM, COCTABIAIOT CHCTEMY ¢ STHMIH HECKOTbKMMH HepeMEHHBIMI

(uacto cucreny ¢ ABYMA HeusmecTHBIMM). PelIas cocTABIeHHYI

cHeTeny ypaBRemuii, IONYUAIOT OTBET HCXORHOI 3aAuM.
PacCMOTPUM HECKOIHKO IPHMEPOB.

Tpusep 1. Buauenue mepsoli wuQPH ABYIHAWHOTO WuCHA
BBOE MembIme sHAEHHA ero BTOPol WHAPHL, A cymMa sHaveRIit
orux uudp pasma 9. Haitru 570 ABy3HauHOE uncIO.

A Ecnu x - mepsas mugppa, a y — BTOpAR WHDPA UCKOMOTO
uuena, 10 MO yenoBHIO 3aRauM y=2x W x+y=9. UK, MEl uMeeN
cnereny ypassenuit

y=2x,

x+p=9.

Dra cicrema sBAfercA MaTeMATUECKOH MOZelb0 AamHOM
sagaun. ¥=3, y=6 — ee pemesue.
Orser36.m
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Pasaen 1

Tipunep 2. TLIOmARS YHACTKA 31 IPAMOYFOABHOM dopMEL
pasra 600 w’. JLis OTPAMKIEHMS STOTO YUACTKA B TPH DAZA NO-
TpeGosanocs 420 m npososok. Hailr mupisy u amusy a1oro
yuacrxa semm.

A Ecan uepes x u y 0BOSHAMHTS WIMDHHY M ATHHY 9TOTO
yuacTka, T0 10 yenosHio sagaui xy—600 M%, A NEPUMETD MOKHO
HaiiTu, cocrasus paescrso 420 : 3-140 x, T.e. meem ypasHe-
sue 20+2y=140 i x+y=T0. Taxum 06pa3OM, MBI COCTABMIH
ciCTeMy ypaBHeHMii, ABIAONLYIOCA MATEMATHUECKO! MOAETBIO
sanau;

xy = 600,
x+y=T0,

rze x<y. To reopene Buera x=10, y=60.

Orser: 10, 60w m

Tipunep 3. J[a TPAKTODHCTA COBMECTHO Bemaxamu Gwl yuac-
ToK eI 1104 1ocen HA 18 4 pambie, YeM TOBKO mepBHI TpaK-
Topwer, u Ha 32 u pausie, uew ToIBKO BTOPOM TPAKTOpHCT. Ba
CKOTBKO MACOB BCMAXAZU OBl OTOT YUACTOK 3eMIH Kam bl ua
TpaKTOpUCTOB IO OTACBHOCTH?

A JLus peme It 5AKAUM BBEXM TPU IEpEMEHHELE: {, — BpeMs
PaGOTH HEPBOFO TPAKTOPIUCTA, f, — BTOPOTO TPAKTOPHCTA,
t — Bpems cosmectHOi paGoTsi oTux TpaTopucros. Torsa no

YCIOBHIO 38/aNH HMEeM CIE/YIONIYIo MATEMATHECKYIO MOAEIE:

Tak Kax t,—=t+18, t,~+32, T0 U3 TPETHETO YPABHEHIS NOTYIHM

1 1l 8o+ 4 180 = 2 4 50t + 576 =

t+18 t+82 ¢

= £2=576 =>(=+24. OTCIOA N0 CMHICITY 3AAAH NOAXOLHT TONBKO
=24 u. Caenosatensho, ,= 42 1, t,~ 56 4.

Orser42u, 56um

B nO0GHBIX 5a7ANAX HE BCETAA OBIBACT HOHATHOM ¢IPHPOAA>

i e 1
noayuenns ypassemuit suga — 4 — = . Hoscum o1o. Tomsre-
4 t
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Touranawarpun

1
Trtga

Tretga

=cos*a+sin’a = 1w

4.81. Jloxaxure Toxzectsa:
1+ 2singeos

1)

(sina + cosar)

sin‘o— cos'o +1

2)

sin'e

3) (2-sina)(2+sina)+(2-cosa)(2+cosa)=T;

4) sinu—cos
4.82. Jloxaxure Toxzectsa:
sina 1

1) etga+ — = —
Trcoso sino

1-2sinccosa

Sino —coso

sin‘a—cos’.

sino - coso;

3) ..
Clgx + tgx
cter __ smx cosx s e
DA gxrgx  oax sy [m = ,,‘z,] -

4.83. Halizute naubombimue sHavenis pppaxeniit:

1) 1-(cos*a-sin‘a);
3) cos’a tg’at5eosa1;
4.84. Buruncanre:

IS S L]
1)1+sin g+ sin® Tasin’ 3 2)1-cos T+ cos T —cos’ T

3
L S 3
l-wiewg -t
N~tegsigo et
4.85. Vupocrue supasenus:
cosax

1) 2% tga;
Hicoing”

140

2) 1-sina cosar tgo;
4) sinoc+3sin’a+3cos’a.

.
1
4)1+cos Z 4 cos? E 4 cos? X
3 6 3
sinx

2etgr+
s ver:
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Tocnenosarensocmn
HanpuMep, PACCMOTDIM HOCIEN0BATEIBHOCTS, LIEHAMH KOTO-
polt sermores wmena 2, 2%, 2%, .., 2, .. Kamast wiem
9T0M MOCEAOBATEILHOCTH, HAUMHAR CO BTOPOTO, DABEH NDOMI-
BeJCHHI0 UpEAUIECTBYIOWEro wiea Ha 2 : =4 2, T.e. Ta
HOCIeROBATeNbHOCTS ABIACTCA TeoMeTpHNECKOl npoTpeccueli co
anamenaTenem g— =2, a,~2", ..., a,=2% ... ABAANT-
c wnemawu reowerpuueckoii mporpeccuis. OUEBNAHO, UTO mep-
Bt wten ka0l reomerputeckoli nporpeccuu {a,) oTuer o
nyas: a#0. T.k., ecu a,=0, 1o KaxABit wien o10ii nocieAOBA-
TenbROCTH Ght Ot pasen 0.
Ecan a,=1 u ¢=0,1, 7o nocresonatensrocts 15 0,15 0,01;
0,001; 0,0001, ... smasercs reomerpuseckoii nporpeccueii.

Beaw a,~-3 u q=3, 7o mocenoarensHocTs —3, -9, ~27, ~81
.. ABARETCA reomerputeckoii mporpeccuedi.

Beaw a,~2 u g=-5, T0 mocxexosatensocts 2, ~10, 50, 250,
.. ABARETCA reomerputeckoli mporpeccuedi.
Beaw a,~4 u g=1, 10 nocxenosarensuocts 4, 4, 4, 4, .. ne
sBAseTCAH reoMeTputecKoli nporpeccueli.

3.4.2. @opyyaa n-r0 wAeHA reOMETpHUECKOH MPOrpecEHH

Onpenesun n-ii wien reomerpuueckoii mporpecei. Tlo onpe-
enenuio unee:

5 a,q%
a,=a,9=(a,q"q=a,q"

Orciona
a-a, g @

TIpeanonosmy, uto simossercs ora hopuya. Jloxamen ee
MeToZOM MaTeMaTHUECKOH WHAYKILIH.

A JlelicTBuTeIbHO, NPH N—2 BEITONRACTCS PABEHCTEO 4,~,q.
Tlyers npw n—k Gopmyaa a,~a,q"" sepua. Torna npu n—h+1 go-
Kaes cpasenTMBoCTS pasencrsa a, ,—a,q". Ilo onpeneneniuo
,4—(a,g")g=a,q". U0 u TpeSosanock Aokasats. B

Mrax, n-if wien reoMerpiuecoii nporpeccu ompesensercs
Qopuyatoii (2).
1
Ipusep 1. Tlyers a,=27,q = 3. Haitzen 8-it uzen reoverpit-
wecxoit mporpeceu {a,).
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Pan

¥ ) tgx - ctgx; 4) (1-cos*a)tga+1-tgas
x

cos® x —ctg'x

5) (ctgattga)y'—(ctga-tga); 6)ctg’x —

cos x —ctg® x %
efroctgls

6) A ctg’x—
s

~otg®x—ctgx

= ctg”x—ctg’ x

4.86. TIpeoGpasyitre sapacenus:

1)mg[%"m]zg(nm)mos[%m]sm(n—a):

2)ctg[8§+ u]ug(pay ctg(% m]tg(2x =gy
3) (ctg(6, 5n-a)cos(~)+ cos(x-a)+ 2sin’(x-c)etg(a-m);
4)(.;.75(2.5 —a)tg(3n+a) +sin(f«)tg(5?n +«]J + tg«tg[% + aJ.
c

4.87. UsGanurecs or napaverpa t:

1) [ =5cost, 2)
y=5sint;

4.88. Jloxasure Toxaectsa:

1) (etga-cosa)(sina+tga)=(1+cosa)(1-sina);
2) 1+coso-sina—ctga—(1-ctga)(1-sina).

3) Jx=sint+cost,
y =sintcost.

4.89. Haiizure suauenus ssipacenuii, ecmt tga—2:
l)ﬁsinnfivcosm_ Z)Zsin’afsinﬂmsav
4sino+cosa Bsin® o+ 20080

sina +3cosa
{Sino — cosa)ctg’cr

sin® o - 2cos’

3)

2sin” o + cos”
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Pamens

v 1y _1
=ag =27 (2] = .
A Tlo dopmyae (2) @ = &g [a] .

Tipuvep 2. Haitaen 4-i 1 n-it wnens: reoverpuuecoii npo-
rpecenn 12, 24,

AT.x.0=12,0=24,10¢ = % =2.Tornaa,~a,g*~12:2'~
—12.271=3.27% m

Tereps mOKATKeM CHPABEATHEOCTS CEAYIOWETO YIRS ACKIS.

Teopema. Kaxdbiil u.1ek zeoxemputeckoil npozpeccuu ¢ no-
RONUMETLHLNU WICHANU, HALUHAS CO BMOPOZO, PAGEH cped-
Hexy ceoxempuueckony YT cOceIRUT ¢ HUM UACHOB:

a, a,

A Jleiicrsurensio,a,=a, g, a,=a, , - (1o onpezesenuo). Or-

cona a® = (a, q)|a,.,
o) (ani?

1. Kaityio SHCI0BYIO NOCACAOBATELHOCTS HASMBAIOT TeOMETpH-
weexofi nporpeceieii?

2. Yro Taxoe anaMenatens reoMeTpieckof mporpeccin?

3. Hammmmme (opyny n-ro wiema reoMerpiveckoil mporpec-

K3 e pason

Iperengent no xonTparry yerpowscs: wa pabory b wexyio dup-
sty. Tlo YCA0MIO KONTPAKTA TpETCHXGHT 3a MepBHt KBAPTAT
(3 wecsma) Gyger nonyuars sapurary » passepe 1000000 Tr.
B creayiomrx xpaprazax, ecum GyACT CHpABANTACS CO CBOMMI
oBssanmoCTANI, T0 GYAeT HOTYNAT SaPIAATY NPERAVIIETO
KBApTATA, yMHOCHEYIO HA WHCTO 1,3, & B NPOTHBHON CAyUR

on Byxer moryuATE 3ApUAGTY, YMHOMeHEYI ua wHeno 0,75,
Paboruink & | KBapTaze LI0X0 CIPABISICA CO CROIMI 06A3RH-
HOCTAMI, & B CIEAVIOUIX KBAPTATAX OF PAGOTAI OYEHD XOPO-
mo. Uemy paRNa MecANNAR 3APUAATA PAGOTHIKA B 4-M KBap-
rane? Kaxoii Guta Gut 97a cyssea, ecuu pagoTmuk Bee spens
paGora ouexs xoporo (110x0)?

Goaana 81
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Tonromonerpn
4.90. Halizute suavenis shpaeniuit, ecnu ctgo:

1)2sino+ 3eosa 2 2cos* o~ Tsin’ o
bsino —cosa 3cos’ a+4sinacosa
g)cosa+ 2sina_ 4 (sina +3eosa) g’
sin’ o —2cos" o P ameeme
491, Jlokancure roxmzectsa:
cosa etga - sina tgo 1 1

(sinc + cosa) —sinccosa  sina  cosa

cosa +sina - cos” asino - sin® o cosa
SIn0 (g0 + o8 0 CLgo.

2) sinocosa.
4.92. Jloxaxure Toxzectsa:
1) sin‘a cos*p-cosa sin’p-sin’a-sin’p;
2) cosa cosp-sin‘a sinf—costa—sin’p;
3) (sinc+sinf)(sina—sinp)-(cosa+cosp)(cosP-cosa)=0;
o) tEo+ g
Ctgo + ctgh

tgor g

Vupamuenns aas nosropemms

4.93. Haituure sHauerius cosa, tga 1 ctgo, ecnu sin

5
4.94. UsoGpasure Qurypy, saganmuyio cucteoli Hepasencrs
x+2y<a,
yzx"+6x-T

4.95. Pemmre ypasserue rpadmueckin: x*~3x+2-0.

4.5.2. ®opmyast cromenus

DopMYIL, BHPAKAIOME TPHTOHOMETPHUECKHE (DYHKINMH
CYMMBI H DASHOCTH VIJIOB Uepe3 TPHIOHOMETpUUECKHE byHKILIH
THX VIVIOB, HASHIBAIOTCS OPMYRANU CAOWENUR. Brsexen oTi
Qopuysi.

Tlyers mamst yras @ w B, o > B, a-p<n u nyers ma exu-
HUUHOH OKpyHOCTH TOUKA B(X,Y,) COOTBETCTBYET VrIy o,
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Tlocaegosarensrocrn

Vupamuenuus
A

3.56. HailjisTe epehie ueTsIpe wieHa reoMeTpiuecKol nporpecei
{a,}ecnn: 1)a,=6, g=2; 2)a,~—16,¢=0,5; 3)a,~—24, ¢=1,5;
1) a,=0,4, g=\2 .

3.57. B reomerpusecxoii nporpeccin {x,} maiizire:

1) x,, ecmn x,-16, g=0,5; 2) x,, ecun x,~810, ¢

8) x,, ecnm x,=V2, g=—v2;  4) x,, ecrn x,=125, ¢=0,2.

3.58. Haitgure 7-ii u n-if wiens reomerpuuecxoif mporpecci:
; 2) ~0,125, 0,25, ...; 3) —40, -20, ...; 4) -10,

2) A b=

,25. To gopuyae (1) umeex b,

0,25
0,125

=0,25= 0,125 g = g=~- . Torza

b=b q* =-0,125-(-2)" = ~0,125-64 = 8.

" ==0,125-(-2)"'==0,125:(-2)" - (~2)"*~(-2)"
Orse 8, b,

2y m

3.59. Haitgue 6-i u n-if wiens reowerpuuecxoit mporpecci:

1)48, 12, ) ~0,001, 0,01, ...; 4) 100,
10, ...

3.60. Haitaure g, b,, b,, b, reomerpuueckoit nporpeccuu {b,},
ecan:

3 1y
oy b =3y s -5 f-1)7,
1)b=2:752) b =i 8) b, s[ 2] 5

3.61. Haiiure suamenatexs reowerpuuecoit mporpeccun {b,},
ecan:

1)

1,b-64;  2)b,-25,b-9;  3)b-25, b-1.

B
3.62. B reomerpuueckoit nporpeccn (b,) maitmure: 1) b,, ecan
3; 2) b, ecau b,=17,5, ¢=—2,5; 3) q, ecau b,
54; 4) g, ecou b,~25, b,=9; 5) b, ecau b~125, b,
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Pasmen s

& Touka C(x,; y) -~ yray B (puc. 4.25). Tor- Ay
A8 Bextop OB uMeeT KOOPAHHATH (¥,; ¥,),

a sexrop OC - xoopmumarst (ry; y,). Io
ompejeneiio CKATAPHONO NpOMIBEACHMS
BeKTOpOR HMeeM:

- -
0B-0C =xx, 1,0, a
Tak Kak 10 ONpejeseHHio CHHYCA H KO- Puc. 4.25

CHHYCA BHIOTHAIOTCA pABeHCTBA SINO—Y,,
sinf—y,, cosa=x,, cosp=x,, To pasencrso
(1) moxHo samucats Tax:

> o

OB-0C —cosor cospsina sinp.  (2)

C apyroti cropous:, Tax kax ZBOC=u~p,

To MO APYrOMY OUpEAEeHII CKANADHOLO
IpoHIBeNeHIA BEKTOPOB HMeeN:

e S
0B-0C = |0B||0C|cos(£BOC) = cos(o~B) . (3) Puc. 4.26

Teneps, cpasumsas pasexctsa (2) u (3), noyums popmyay

cos(a—p)

)—cosacosp+sina sinp. @

o,

=
[ — }oﬂ‘ o

Eeau a-p> (pue. 4.26), 0 ZBOC—21~(a—B)<n 1 semonns-
eres pasencrso cos(£BOC)= cos(2n—(a—P))=cos(a—f). U B srom
cayuae Taxoke BumoNEAETCH BopMyTA (4).

Bamewanue. My mokasamu cnpasexnusocts Gopmymst (4)
npu 0<a<2n, 0<P<2n. Ha camom zese oTa popmy.a sepa Ans
0GHX 08 o 1 . TOABKO HYKHO yuecTs, UTO B ITOM CAyUAE
MOTYT NOABUTECS AONONHITEbHEE CAATAEMbIE BHAA 2T,

Mmax, MEl HOKASATH, UTO AT MOOHX @ U ) BepHA BopMyTA

cos(o—B)=cosa cosp+sina sinf.
M3 970it OPMYIEI BEITEKAET CHPABEATHBOCTS hOPMY.IEI

cos(o-+B)—cosa cosp-sina sinf.
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3.63.

3.64.

3.65.

3.66.

3.67.

3.68,

Fasmen s
Haitgure ¢, u e, ecun unena 2, ¢, ¢,, 0,25 ¢, apamores
EDBEIMI YETHPEM WIEHAMH FeOMETDHUECKOM IPOrpeccHi.

Onpegenute Homep n, ecau » reoMerpiueckoii mporpec-

1

e {b): 1) q=8, b=2, b=162; 2) b,-128, b-1;

81

3) S b4 90,1, b=2,b;

Moryr au uncna 10, 13, 14 Gurs wienamu oxuoii reome-
Tpueckoi nporpeccHn (se 0GAIATENBHO CoCEHUMN)?

,002.

Mescay uneramn 1 1 256 pacmonourte TP umCIA TAK,
WTOGHI MOTYUEHHEIe 5 WHCEN GELIH NOCIEAOBATETLHEIMM
“wieHaMH reoMeTpHUECKOH IpoTpecci.

‘Haiigute TpH YHCAA, ABIAIOUHECH NEPBLIMI TPEMS WieHA-
M reomeTputecKoii IPOrpeccHu, y KoTopoli cynMa nepso-
TO W TPeThero WIeHOB paBHA 52, & KBAZPAT BTOPOTO WieHA
pasex 100.

. Hanuuire nepesie HECKOIbKO WiEHOB reoMeTpirteckoll npo-

Ipeccuis, y K0TOPOii PAIHOCTS TPETHETO U NEPBOTO WICHOR
PaBHA 9, A PAGHOCTE NATOTO I TPETHErO WIGHOB pasHa 36.

3.70.

Hamuuiire nepshie HECKOIbKO WIGHOB reoMeTpHUeCKOil
uporpecet {a,}, ecu a,+ a,=35 u a,+ a,=30.

83






OEBPS/image/334.jpg
Tonramonerpin
Jletictaurensio,
cos(o-+B)=cos(a—(~p))—cosa cos(~B)+sina sin(~p)=
—cosa cosp-sina sinf,
4TO M TPEGOBATOCH AOKAIATH. AHATOTUUEO BEpHE (OPMYIH

sin(o+
sin(u—p)

ina cosp+cosa sinP, (6)
ina cosp-cosa sinp. M

CipasexumocTs oTix hopya yoTanastBaCTCR TaK:
sin(a-+B) :cns[gf(«+[ﬂj: nm[(;—u]—[}] &

2 nn![g - ﬂ)nnsﬂ + sin[g = ﬂ]smﬂ = sinocosp + cosusinB.

u

sin (o~ B) = sin (o + (-B)) = sinscos(-8) + coscusin ()

= sina cosp ~ cosa sinf.

opstyas (4)-(7) wasuBaIoTCA GopayRANI CrOMENUA A1

cuiyea 1 kocusyca. M oTux QOPMY.1 HECOKHO NOIYUNTS CIpA-
BeATUBOCTE GOpMYI

_ tga+tegh < tgo —tgh
(o) - LU la-p) - St
_ ctigactep— gl p) - CtBuctEB+1
e ) = o+ ©
Heiicraurensio:
sin(o+) _ sinocosP + cosasing
4 . min(e+B) _ sinocosfi+ cosasin
B D) = o B) " cosocos —sinasinB
sinacosf _cosasin
“osacosp " cosacosh _ tga+teb

‘cosucosP _sinosing  1-tgatgh
cosocosp  cosocos

l’ﬂwm

AHAIOTHUKO MOKHO HOKAIATS APYTHE POPMYIBL.

Tpusep 1. Hatizen anauemms spasemnmit:

= e L3
a) cos s 6) sin105°% o) ter
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€

3.71. Paanosure uneso 195 Ha TPH CIATACMELX TAK, UTOOH Cla-
raeMBle 00PASOBATH TEOMETPHYECKYIO IPOTPECCHIO, IPHIEN
IlepBoe CIATAENOE JOMKHO OHITH MeHBiIe TpeThero Ha 120.

V24111

B-12-2'2
ABaseTCA reoMeTputeckoli mporpeccuedi.

3.73. Tpu umcna 06pasyior reomerpuueckyio nporpeccuso. Bean
ot Tpersero wucna otHATh 4, To nOAYUeHHas TpOiiKa 00-
Pasyer apHQMETHUECKYIo IPOTDECEHI0. A ecit OT BTODOTO
¥ TpeThero wienos apudmernseckoli nporpeccin orHaTs 1
I 5 COOTBETCTBEHEO, TO OHI CHOBA OOPASYIOT TeOMeTpHYe-
cxyio nporpeccuto. Halfaute xanusie Tpu uicaa.

3.72. Jlokaxure, uTo mOCIEROBATETBHOCTS

Py e
HoCIeoBaTe L EIe WIeHE TeoMeTpueCKoli nporpeccun?

3.74. Bumonuseres 1 pasecrso ecn x,y, 2 -

Yupamuenus aus nosropemus
8.75. Coxparure apodu:

Uk I,
1 =5
3.76. Vnpocrure supaen
ar3ar2 gy B2
Trears’ G

3.5. DOpMYIILI CYMMBI IEPBLIX 1 LICHOB apuMeTITIe-
cxoit 1 reoMerpueckoil mporpeceuii

Hayuus MaTepuais AaHKOI Tembi, BhI Oyaere:

© SHATH U IPHMEHATH (OPMYIY CYMMBI 7 HEPBEIX WIEHOB i
XapaKTepuCTHUECKOe CBOHCTBO ApHDMeTIHECKoll mporpeceu;

© SHATH U IPHMEHATH OPMYIY CYMMBI 7 IEPBEIX WIEHOB i
XapaKTepuCTHUECKOE CBOHCTBO TeOMeTpHUeCKOH npoTpeceHIs;

© DEIATE TEKCTOBBIE 3AAAUH, CBAIAHHEE C TeOMETDHUECKOH
 apugMerHueckoil mporpeccusM.

3.5.1. Cymma nepssix n wieHos apudmerneckoii nporpecciu

Pacemorpum eme 0aKo caolicTso apugmeriueckoii nporpec-
cn.
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iasm e HEpaBeHCTaR ¢ ASYIA HEPESHHLN 11X CHETENSS
Hie M0ROGHEIX ypaBHeHuii CBAIARO ¢ NOHATHEN ¢cKOPOCTSo . Ha-
npusep, 0603HAMM wepes § ILIOMANL ARHEOTO yuacTka. Torga
CKOPOCTH BCIAXMBAHMA 3eIH (T.€. KOMMUECTBO JeMJIH, BENAXH-

BaeMOe 32 €AUNMILY BPEMeHI, B NPOUSBO/ICTEE HASHBAIOT NPOUS-

s s
BOMUTebHOCTSIO TPYAR) KK AN TpaKTOpHETOM pankbl - 1 L
Ll

a ckopocts cosmectHoli paBorTst pasHa S . A Tak kak mpu co-
‘

BMecTHOI PAGOTE CKOPOCTH CKIABIBAIOTCH, TO MONYWMM DABeH-
5.8 8

crso 242 -2, ne., pasxenus ofe wacti mammoro ypasmemus
B T

sa s, nonyum ypasere 1, L_

Lt

11
Lt

CocTanste TeKCTORYIO GAAGTY, KOTOPAs PEHIACTCA ¢ HOMOIIEIO
encTemst ypassenuit  pemuTe co:

1 81, = 2t,,
S LU
mn = 28; -+

Yupamuenus
A

1.43. Mlupusa npAMOYronbHMKa B2 3 CM KOPOUE X0 /UTHHEL, & HX
cymya pasua 27 cm. Hallure IO a5 IPANOYTOTbHUK.

1.44. Bosspamascs fomoii u3 caga, Hypaan n Camar sasmn ¢
coboii meckonsko 760, To nyrw omw serpernmn Bepuxa,
xoropomy Hypuas xax oo a60ko, a Casar — asa. Hocze
97070 y Beex Tpex npuATesel KOTMUECTBO AGIOK OKAIAIOCH
passEIM. CKOABKO AG70K OBLIO mepBoRauatbHo y Hypraua
 Camara 10 oraexbHOCTH?

1.45. Tunorenysa mpaMoyronsEoro Tpeyronsxuka pasua 10 e,
acywmwma kateros — 14 cu. Haltaure miouas Tpeyrosuusa.

1.46. Buaenue mepsoii uupPH ABY3HAUKOrO uHCAA KA 4 Gonbie
aHauemus BTOpON WMPH, A NpOUIBERCHHME HX SHAUEHWIE
pasxo 21. Hafigure o10 AByaHausoe 4ucio.

30
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Pamen 1

A CHANATA COCTABHM MATEMATUUECKYIO MOJGIE 38ANWM.

Tlyers xy - nexomoe asyssausoe uneo. Tlo yenosmmo x = y + 4
Hoxy = 21. TOrma MATEMATHUECKYI MOZNb GARAWM JAUH-

x=y+d,
xy =21,

mem s mupe creayiomeli cueremst ypasmemii: {

Pemas oty cucremy, noxyunn:
x=y+d, x=y+4,
=1,
(y+4)y=21" |y*+ay-21=0.

,=8,,= 7~ Kopuu sroporo ypasesus. Toraa x, =7, x,=—
Buecs x, = =3, Y, = —7 IPOTHBOPEUAT YCIOBMIO IATANI.

Orper73.m

1.47. Tpu Gapara u Koposa 3a Aems chenaior 11 Kr KoMGHKOpMA,
 onus Gapas u Tpu Kopossl — 17 Kr. CKONBKO KiIOrpam-
MOB KOMOUKOPMA ChEXaeT OfME GADAH M OAHA KOPOBA 38
Aenus 1o oraebHOCTH?

1.48. Ba 20 Terpanelt u OLME AHEBHUK yueHWK samnaTHa 125 Tr.

KAKOBH LeHA TETPANM M LeHA AHEBHUKA IO OTAETBHOCTH,

eCu 38 OXHY TETDAL U ONMH AHEBHMK VUEHIK SAIITATIHL

30 17

Bpuraga us 24 paGouux sasepmuia AamEy. pasory sa 6

Aueit. Ba ckonsko AHeli sasepmiTa Ot 5Ty padoTy GpHraza

3 36 padounx?

1.49.

1.50. Karep aa oqus wac nponasur 15 Kk 10 Teueruio pex i 4 Ky
B crosueli Bose. CKOpoCTs Teueis pexu b 4 pasa MeHbime
cxopoctu xatepa B crosueli poge. Kaxosa cxopocts Teue-
s pexu?

1.51. Kpectoanckoe X03alicTso BCIAXATO YUACTOK SeMH mOX
moces sa Tpu xmst. B mepsiiit fens Gbu10 Benaxaso va 2310 ra
emn Gonsie, uem 5o BTOPOM, a B TpeTwit fems Osmt
Bemaxanu ocrapumecs 330 ra e, 4TO COCTABIAIOT 2%
Beero yuactxa sesuiu. CKOIKO FeKTAPOB 3e1H GBLIO Bela-
XaHo 3a mepBEiit U BTOpOI AHH PAGOTH MO OTAEBHOCTH?

1.52. Koxuuectso sor kyp u Gapanos pasko 40, & Koruuecrso
X 107108 — 15. CKOIBKO Kyp M Gapanos?

31
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Vpaswe:

1.53.

154,

1.55.

. WEpaBSHCTER © AR REPENSHHLN 11X CHCTENSS
Ha typoase 83 Typucta GsLmt pasmemenst B 25 fOMHKAX
¥ manaTkax. B KANIOM AOMHKE PASMECTUHCH 1O 5 Typi-
cT08, a B kAN mATATKE — 10 2 TypHETA. CKONBKO AOMH-
KOB 1 maNATOK Ha TypGage?

M3 ABYX HACEJIEHHBIX VHKTOB OHOBDEMEHHO HABCTpERY
APY® ADYTY BHEXAIM fBa BenOCHIeAHCTA. OHH BCTPETIIICH
uepes 3 u. B uAC OAMH U3 BENOCHIEJMCTOB NPOXOAUT HA
2 kM Goxsue Apyroro. Kakosa cKOPOCTS KAKOTO BeOCH-
IeAMETA, €cH PACCTOAHME MEALY HACE/CHHEIMM IYHKTAMMH
pasko 66 xn?

Cxopocrs katepa na 16 K Go.TbIIe CKOPOCTH TEUHMs PEKH.
Katep 3a 2 4 npomasur 18 KM no Tewenmio pexu i 20 Kx
nporus Teuerus pexi. KAKOBH CKOPOCTH KaTepa i Teve-
Hus pexu?

TIyers x - cKOpOCTH KATepa B CTORMeH BOAE, & § — CKOPOCTS
reuens pexcu. Tlo yeosmio sagaus x = y + 16. Kpose roro,

Katep 18 KM 10 TeuenuIo peKu npoitet 3a w820 kM

Tty
20

-y

npotus reuemus pexu — aa Mooroxy meobxo-

18 20
4 =2u.
¥ty x-y

MO, 4TOGH BHIOMHATOCH PABEHCTSO

Cre/0BATEbHO, MATEMATHUECKYIO MOTENS GAAAUH SAUH-
mem B Bue creayiomelt cHeTeMb ypABHERIit:
x=y+16,

18 20
—— = 2. Pemus cucremy, noxyunm ¥ = 20,y = 4.
Xty x-y

Orserx=20km/yy=4xu/um

1.56.

157.

32

Tlnomags Tpex yuactxos sesam passa 60 ra. Ilnomazs
nepsoro yuacrka cocrapiser 25% cymybt miomazeli Beex
TPEX YUACTKOB, ILIOWAH BTOPOTO i TPETHETO YUACTKOB CO-
otHOCATER Kax 4 @ 5. KAKOBA LIOIMa%b KAKOTO 13 yuacT-
Kos?

Katep mpomen 20 k sBepx no pexe u 30 K Bu3, oa-
TpaTuB Ha Bech myTh 2 u. KaKosa cKODOCTS TeueRWs PeKi,
ecau cKopocTs Katepa B crosueit Boge 25 kn/u?
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1.58.

1.59.

1.60.

1.61

1.62.

1.63.

Pasaen 1
Paccrosnue mesay cramuusmu A u B paso 120 xx. Bexen
8 mOe3zoM, BIIeAUIHN 13 A B B, uepea 3 u B 9TOM e Ha-
mpaBIeHIK OTHPABMICA BTOPOIi NOE3X, CKOPOCTS KOTOPOro
a 10 % /4 Goasmte cxopocH mepsoro noesxa. Masectso,
wro mepEiit moean NpHGLLT Ha cTanmio B KA 2 4 paHbue,
uen BTOpOit. Ba cKoabKO uaCOB mpoiier nyTs or A xo B
Bropoit moean?

c

Jlsoe paGounx marorosumn 131 ogumaxosyio serars. Ua
HuX 65 Aeraneif MaroToBII mepBE paGoumit, npHueM Ha
970 exy MOTPEGOBANOCH ATDATUTS HA OJMH ACHS MeHbie,
uen Bropony. B aes nepsbiit paGouni uarorasusaer ua 2
Aetanu Gobue, ues sropoit. CKOMBKO AeTaneil HITOTOBU-
1 paGoune 3a Aes coBMECTHOI PAGOTH?

Jlse Gpuras: fomKHb GeLmn cobpars Becs ypoaii sa 12
Aueit. Onnaxo mocie 8 Ameil cosmectroli paboTs mepsas
Gpuraza Gbiia nepeseiena Ha APYTYIO paGoTy, U OCTABLIVIO-
st uacrs paGorst BTopas Gpurasa sasepuinia aa 7 awedt. Ba
CKOMBKO AHelt KaXAas GPUIAZA B OTACBHOCTH COGPATA Gb
Becs ypowait?

JIsy™ paGouuM GHLIO MOPYUEHO M3OTOBHTS NADTHIO HEKO-
Topaix aetanei. Mocie Toro kax nepssii paGounii mpopaco-

5
7an 7 4, a BTOpOli — 4 4, CTANO HABECTHO, UTO BHIOHEHO

9
Bceit padorst. Uepes 4 u cosmecTHO PaGOTEL M OcTABATOCH

1
BEmoAUT, 1o neero ofbena. Ba CKOABKO UACOR KA AN

paGoumii B OTACLHOCTH BHNOMHI Ot Beio aGoTy?
C nepsoro semensHOTo yuactia GhLI0 coGparo 2880 1 ypo-
a5, & €O BTOPOXO YUACTKA, IIOIARS KOTOPOTO MeHbIIE Ha
12 ra, - 2160 . MiasecTHo, UTO ¢ KAKIOTO TEKTADA HePBO-
ro yuacrka G0 codpano Ha 4 11 GOMbile, UeM ¢ KaCo-
ro rextapa Broporo yuacrka. Halliure miomans Kaszoro
yuacrxa.

B cilaBe AMOMMHEA W MATHMSA COACPMHTCH 22 KT ATio-
MumHHA, DTOT CIIAB MepeIIABILIH, A00ABME K Hemy 15 kr
marsus. B HOBOM CHiaBe A07A MATHWSA BHpoCTA Ha 45%.
Kaxosa MaCCA HEPBOHAUATLHOTO C1L1aBA?
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Vasman. nepasencr

1.64. Jlsa Tesa JBIKYTCA MO OKDYHOCTH B ONHOM HAUDABIE-
Huu. OZHO M3 HUX COBepUIACT MONKEL 000POT HA 2 ¢ Pasb-
e apyroro. MapecTHo, 4To OHM BETDEUAIOTCA HUePEd Kai-
bte 60 c. Kakyio 4acts OKpYHOCTH IPEOOTEBALT KAKA0E
Teno aa 1 ¢?

 Ay1an npeGHHL 1 A3 CHCToMS

Vupamuenus s nosTopemis
1.65. Pewure cucreny ypassenmit:

1) [2e-su=5 2 Jx-2
Bx4y=2 x+3y
1.66. Pewure nepasencrsa:

2) 21-5x+6020.

1 fe-2<3
1.4. Hepanencrsa ¢ AByMs mepeMenubMm

Hayuus MaTepuais AaHHOI Tembi, By Oyaere:

© GHATH HOHATHE DEUICHMS HEDABEHCTBA C ABYMS NEpEMeH-
presees

© pemars cuctemy HepaseHcTs menumelHEX ypasmemmii ¢
ABYMs mepeMeHHbIMIL.

1.4.1. TlonATHE PElIeHIN HEPABEHCTBA ¢ ABYMS TEPEMEHHBINI

Temeps onpeenuM reomerpuveckiif cMBICI HEPABEHCTS C
AByMs nepeserubivi. HAIDHMED, PACCMOTUM HEPABEHCTBO 2 +
Fy-3<0. Vpasnennes 2x +y — 3 = 0, wun y — —2x + 3 aa-
aetea npamas (puc. 1.4). A sce Touxw (X3 y), VAOBIETBOpsIO-
mue nepasercrsy 2x+y—-3<0, xexar nuse o1l mpaMol, G0 Ha
meit. Hanpusep, Tousa (0; 0) yAOBIeTBOpSIeT oTomy HepaseH-
crBy: 2:0+0-3<0. C1EAOBATENBHO, MHOKECTEO TOUEK IUIOCKOCTIH,
KOOPAMHATE KOTOPSIX YAOBIETBOPAIOT JAHHOMY HEDABEHCTEY, AB-
JMIETCA MOMYILIOCKOCTSIO0, PACHONOKHHOR
ke npamoit y = — 2x + 3. Toraa Hepa-
Berctrom 2x + y — 3 > 0 aagaerca moAyILIO-
cxocTs, HAXOAAMaAnCH Bhue STOM mpAMOI
(puc. 1.4).
Mtax, pemenue Hepasemcrsa ¢ ABYMS
HepeMEHHEIME — HAXOMCHME MHOMeCTBA
Beex sHaueHMH TePEMERHBIX, YAOBIETBOPA-
Prc. 1.4 omux gamsoMy mepanemcray. Hampuwep,
€CU ZAHEOE HEDABEHCTBO 3ABHCHT OT NEPEMEHHBIX X W §, TO
mapa umcen (¥; y) Ha KOOPAMHATHOM ILIOCKOCTH OUPEAE/AET TOU-
Ky. CIE/OBATEIbHO, PELINT: HEPABEHCTBO ¢ ABYMS NePEMEHHbI-
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Pasmen s

Aa) cmﬁsnm(§+zj cos Zeos T -sinz
1.2 B \2_2(1-4B)
PR e

6) sin105°=sin(60°+45°)=sin60°cosd5°+c0s60°sind5°=

e 4 -

s

ga g4

T

- ga g4

Ilpumep 2. Haiiem HauGoibilee 3HAUEHHE BHIPAMKEHUSA
cosa— /3 sina.

A Bamucas pasuoe BupaeHUe B BILE

cosa — Asina - 2 Leosa -
z

1 n 3
s cost =37, umeen:
52

x
W yauTIBAR, 4TO sin

B

cosa— JBsina z[, ~cos Fsina ) - 2-sin(2-a)
§ § 0

5

DaBHO 2, To HAUGOTbIIEE GHAUCHHE AAHHOTO BHIPAKEHNS TaKKe

Tax KAk HAHGOTBIIeE 3HAUEHU BHIPAKEHUS z-sin(

passo 2. @

1. Kaxe opyyst nasimaioress dropyya cosein?
2. Tlpuseante aoxasatenserso opyya (4)-(8).

K3 Mpasrrsean pasora

C 2016 roga Gams sumzawmsaer 10,5% or cysu sxaza 5

menre. CKOTBKO ferer NOIWHT BKAAZUMK %epes 2 TOfa, ecuu
nepRomataTERAS cyMMA BRIAZA cocTannzier 1 000 000 Tr?
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Fasmen s

Eeau wueaa a, a,, @, .. 4, , 4, ,, 4, R6IAOMER NEPELLNU 1
WACHANU GPUPHEMULECKO NPOZPECEUL, MO CYNHA LAEHOG, PAC-
ROAONEHHbX HQ OOUHAKOBON «PACCMOAHULY OM KPALS SMOiL N0
caed06amensHOCTIU, PAGHA CyNME ce KPAUHUX WAEHOS, m.e. s
06020 wucaa 1<k<n aepro pasencmeo

ata, ,=a,ta, (%)

A Jlleficrsurensio, a,+a,,
+n=1)d=a,+(a,+(n-1)d)y
Temeps OmpENeMM CYMMy NEDBHX N WIEHOB apugeri-

weckoit mporpecenn. Oosmaumy o1y cymmy wepes S,. Torsa
S,- a4+ at..+a,_ta,

= a+(k-1)d+a,+(n-k)d=2a,+

+a,. Uro u TpeGosanock goxasats. W

nn
S,-a+a,_t.tata,
CKIaZBIBAS STH PABEHCTBA NOWIEHHO, HONYUMM:

28, = (a,+,)+ (@ + @)+ oot (0,1 +02) + (0, + ).

Tpusensas dopmyay (1), nomyums:
e +a,)-

+a,)+(a, +a,)+

Orciona mmeen popuyny

@

Ecau yuects, uto a,~a,+(n~1)d, To moay4IM APYryio hopy-

MY LI HAXOIKEHHA CYMMEL

20, +(n-1)d
B

Tipuvep 1. Haliziem cymmy Beex ABYSHAUHBIX WHCEN, KDAT-
Hux 3.

s, n @)

A Tax xax a,~12 u a,~99, To cuauaza alifem sHaueHUE 0.
Mo gopuyze a,=a H(n-1)d, (d=3) umeen 99=12+(n-1)3=

=n=30. Torza S,, = %(12+ 99)-30 = 1665. &
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Towronowerpus

Vupasmuenun
A
4.96. TIpeoSpaayiite Bmpasceniis, NoNBaysch POPMYIRMH C10He-
wia:
l)sm[zfx) 2)sin(%+y): a)m[gd]:
x T x
4)cos| o x)s 5)tg[ - x]: LI R
) (4 ] )g[‘ ] sng(sw),
x x
etg(Z-x)s 8)etg(Z+x].
LS
4.97. Buuncaure:

1) c0s40°c0s20°~sind0°sin20%
2) c0s70°¢0s40°+5in70°sind0°.

4.98. Yupocrure supaenus:

1) cosbx cos2x-+sinbx sin2x; 2) cos3x cosy—sindx sinx;

3) cosp sin3p-sinP cos5p;
Vupocrire supaenus:
1) sin(x-+y)-cosx siny;

3) sina cosp-sin(a—p);

4.99.

4.100. Vupocrure supaskenia:

4) sin3a cos2a-+sin2u cosu.

2) cos(x—y)-sinx siny;
4) cosacosp-cos(a—p).

1) te2e et o) t80x —tglx
~tg2rtgdx 1+ tg2xtghx
1-tge,
)ty tg|--x)s
(e e )
&t x_ 3w st om, bt om
cos oo g —singrsing  cos cos T+ sin ain

u(5)

6)

m[“” m) ’
7

B 3
3 i
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Tocnenosarensocmn
3.5.2. CymMa NEpBHIX 1 WIEHOB rEOMETpHYECKOH nporpeceis

Tereps BuBeseM (OPMYTY CYMME NEDBHIX /i WIEHOB reoMe-
Tputteckoii nporpeccuu. IIyets a,, a,, ..., a,_,, 4, €cTs nepssie 1
WIeHE TeOMeTpIECKOM IpOTpeccHH, & ¢ — e¢ aHAMeHaTes. Bean
uepes S, 0GOSHAUMM CYMMY HEPBEIX 7 WIEHOB TeOMETpHUECKOH
mporpeccui, T0 U3 PABEHCTBA S,=a,+a,+...+a, +a,, yUHTHBAL,
uto a,=a,q"", wween:

S, =a+ a,g+.tagitag @
Vatnosus pasescrso (4) Ha g, noxyuu:
48, =a,q+a,q . Fa g g ®)

s pasencrsa (4) serurem pasencrso (5):
8,-¢5,~a,-a,0"
Orciona moayuus Gopayy

S (6)
Baecs g#1.

Tpusep 2. B reomerpuueckoil nporpeccmn {a, puaiizen
S, ecnn S,-9, S,~—63.

A Tlo gopuyse (6)

8=¢=-2,a,=3

Orcioa cxosa, npiyensa gopuyay (6), nonyuin:
3(1-(-2)) s(1-2)

1-(-2) 3

s, =-1023. w

T —————————
B s mporpecoms = Roamane e,
it i RR—
oxoR uporpeceR = XomeRTe 66,
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4.101. Jlokanure Tokaecta:
1) sin(30°+x)cosx—cos(30°+x)sin.
2) cos(60°+x)cosx+sin(60°+x)sin.
0,55in20° - cos10° VB
Sing°sinl7 - cos3 cos1?® 2
4)smf (x+y)+sin’ (x-y)

2cos’ xcos’ y

g+ tg'y;

sl y) ey cos(xry)
tg(x+y)-tey cos(x-y)
4.102. Tlposepsre ueruuocTs pasescrs:
15D 24°c0s6° — sin 6 sin 66°
5in21°cos 30° — sin 39 cos 21°
$i020° 05 10° + c0s160° cos100° _
Sin21°cos9° + cos150°cos 09°
05 637 cos 3° + cos 87° cos 27°
081827 cos 727  cos 42° cos 18°
08 64° cos 4° — cos 86°c0s 26° _
08 71° 088 + cosB7° cos 19°
08 66° cos 4° — cos 867 cos 24°
0565 c08 5° - cos 857 c0s 25°
08 70°c0s10° + cos 80° c0s 20°
05 687 cos 8° + cos 82° c0s 22°

2)

i

1)

6)

4y 4 004" cond” - conBE con26°
Cos 71" cos 3" + cos BT cos19°
_ c0s64° - cos 4° — cos (90° — 4°) - cos (90° ~ 64°) _
08717 cos 8 + cos (90° - 87) - cos (90° — 717)
_c0864° cos4° —sind° sin64° _cos(64°+4°) con68” |
c0s71° cos3° +sin3° sin71° cos(71°-3°) cos68°

4103, Buucaure:
1)cos105% 2)cosl 5% 8)sin - ; 4)sin L% ; 5)tg75% 6)ctgl5®
55 5%8)sin {3 s 4)sin 755 5)t75% B)ctgl5e.
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Baucora crynematoii purypst pasa 56 e,  ocuoRALI oToil
(puryput pacmozomens: 10 kybuxos. ONpeAENITe KOTIIECTRO
Beex xyBkon.

Vupasmuenns
A
8.77. Haiizure cysmy nepssix 10 wieros apuumerieckoit npo-
rpeccui:
1) -23, ~20; .. 2)14,2; 9,6;

4)b,=6,4, d=0,8; 5)a,

3.78. Haiizute cymmy nepsbix 5 wiesos reomerpiueckoll npo-
rpecemi:

1

1
1) 6,8, g=53 2) b,=500, g=33
4)54, 36, ... 5)-32, 16, ...;
7) e, =4, q=3; 8) ¢,=1, ] 9) u,=3, g=2.

8.79. Haiizure cysmy nepssix 15 wienos apuumeriueckoii npo-
rpeccun {a,}, ecau:

1) a,=27, a,~60; 2) 4,0, g,
3) a,=-8, a,=5T; 4) a,=-10,5, a,,=51,5.

8.80. Haiizure cymmy nepssix 6 wiesos reomerpiueckoii npo-
rpeccun {b,}, ecan:

1) b,=-6, b,=—54;
) b,=125, b,

3.81. Tlokaure, 4TO NOCIEAOBATEHOCTS, 3aRaRHAS (opMyIIOl
oBuiero wiena, aBsercs apudmereckoii nporpeceuedt, u
maitaure S, ecai:

1) a,~5n+3; 2a,

3.82. TlokauTe, 4TO NOCIEAOBATEHOCTS, 3aRanHAS (opMyIOl
oBuiero wiena, ABAsETCA reoMeTpuUeCKoil mporpeccuelt, u
maitaure S, ecam:

1) b,-23"
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5
4.104. Hatizure: 1) sin(a-f), ecau coset = 2. sinf=-0,6, o<u<§ 5

x<n<%"¢ 2) cg(gm], ecan ctga =V i

10 ep- 2, ogcan
n 02
4.105. Jloxasure Toxectso sin

B iy - yras TpeyrombHuka.

3) tg(a+P), ecan sina

sina cosp +cosa sinf, ecmn a,

4.106. Haitaure: 1) sin(a+P) 1 cos(e~p), ecau sino =

. cosp =

o<u<% 5 2) cos(a+B) u sin(a—P), ecau sina

4.107. Haitaure:

L
1) cosy, eca cosx=0,6, cos(x+y)=0, 0<x<§, rey<

B

2) a+f, ecan tga=0,5, tgh— % 0<u<§, o<p<§;

40 9 T o
8) a-B, eca sina =22, sing - -2, 0<a=Z X poo;
) e, conn sina =42 sing=~2 0<a<F, 5 <p
4) a+p, tga=3, tgh=—0,5, o<“<% LI peo.

,,ma

x
[
by
4.109. Jloxasure roxaectsa:
sin(x-y) ctgx + etgy 1
ERED) _ graony, ) SEETCEY :
T tay Sin(x+y)  smnxsing
)ng+tgy sin(x+y) 4 sin(x-y) ctgy - ctgx
tgx—tgy  sin(x-y) sin(x+y) ctgy +ctgx
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Tlocaegosarensrocrn

1)Ab =28 =8, =283 b, 2.37:2.8% =3,

sBaserca mocTosmmbiM uicioM. TOTAA HOCIENOBATENHHOCTS

{b,} aBaserca reomerpuueckoii nporpeccueii co sHaMenaTereM
. T.x. b,=18, 10 110 popmyze (6)

18(1-3")
ST

9-(3 1) = 9(531441-1) = 4782960.
Orser: 4782960. m

3.83. Haitaure cysmmy Beex HaTypasbubix umcen: 1) me mpesbi-
manoupx 1005 2) or 16-1u 0 160.

3.84. Haiigue cymmy: 1) 2+4+6+...+2n; 2) 14+3+5+...+(2n-1).

3.85. Haitaure cymmy wienos ot 20-ro o 25-ii apugmeriueckoit
nporpecenn {a,}, ecru a,=2,

3.86. Haliaure cyuny scex narypansuiix uncex: 1) kparusix 3 1t
He npessimaomux 200; 2) KPATHEIX 9 H He NPEBHIIAOUMX
250.

1) A OGumii wien moCIeIOBATEBHOCTH HATYPATBHBIX wiCE,
Kparubix 3, umeer sug a,~3n. TOrAA HEOOXOXMMO, UTOOH

n=200=n<200 _gg2.
3

a,

Tlosrony n—66. Pasrocts otoii apudmeruteckoii nporpec-

cun {3n} pasma 3, r.e. d-

2:3+(66-1)-3
2

CitefoBaTensHO, 34649 +...+198 66 =

=(6 + 195) - 33 =

633.
Orser: 6633. W

3.87. Cymya nepssix 8 wIeHOB reoMeTputecKoii mporpeccus pas-

1

B

3.88. Haitnure S,, ecn B reomerpuseckoli nporpeccun S,
5,-13.

85
ua G @ onamenarexs . Haitnure ee mepssiit wies.

3.89. Haltmure §,,, ecau s reomerpiueckoii nmporpecci S,
s,

88
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4.110. Haiigure nauvesbiiee u nanGolbilee suavers upaskenii:
1) sinx+cosx; 2) V3 cosy-siny;  3) sinu-3 cosu;
4) V2sinx + JBeosx; 5) 3sinx+dcosx; 6)2siny—5cosy.
4.111. Yupoerure spaskenus:

1)sin® (f + z] + sin
3

. 2n .(2n
2)cos’ x + cos*| T - x |+ cos” [ T4 x |s
3 3

zc]‘\sin2 x5

8) cos(x—y)tgxtgy—1)+(1+tgxtgy)eos(x-+y);

1) (ctgxetgy+1)cos(x+y)+H1-ctgreigy)eos(x—y);
sin® (x — y) + sin® (x +
5 ( yZ !( y),mg%;

Zcos” xcos’ y
cos® (= y) + cos® (¢ +4)
2sin’ xsin’ y
4.5.3. Dopuyast asofinoro yraa
Ecan s supaskenux sin(a+p), cos(a+P), tg(a+p) u ctg (a+p)
OpMY Cr0MeHIS TPEATOI0KNTE, UTO L=, TO TPHFOHOMETPH-
WeCKHe (yHKIMI ABONHOTO APryMERTA 20 MOeM BEIDAIUTS de-
Dea TpHroHOMeTpUteCKIe QYHKIN YIAA G

6)ctg’x ctg’y -

sin(o+a)
cos(utor
T.e. imeex GoOpuyIE
)
@
AHATOTUNHO CHpABEATHEE (OPMYIE
2tg0 i
tg20 = 8L ctg20 = (ctgo ~ tga) . 3)
820 = T e 920 = o (ctgo — tga) @)

Drit opmyB BASHBAIOTCA PopHuYAANU D60UHO20 y2aa. TTpe-

08pagys GopMyay (2), MOKHO NONYUHTS PABEHCTER
cos2u—cos’u-sinu—cos’o+sin’o-2sin’
"
cos2a=cos’u-sin‘a=2cos'u(cos’o-+sin’a)=2cosa-1.
M3 oTuX pasescTs moxywamres GOpMyIS

1-cos2a 1+cos2o

ol i @
z 2

Dri POPMYIIBL HASBIBAIOTCA OPHYIGML NOHUNCHUS CIENCHI.
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3.90.

3.91.

3.92.

3.93.

3.94.

3.95.

3.96.

3.97.

3.98.

3.99.

Fasmen s
Haiigure S,,, ecau » apuduernueckoit nporpeccu a,+
+a,+a,,+a,,~20.

Hailire cysmmy HepBEIX 7 WIEHOB reomerputeckoii mpo-

rpecem:
1)1,8,8, 2)2, 2, 2%,
B)1, -2, 2% o xeE 91, 2% 2,
gl 11 .
) 3718 ) 1, —x, x°,

Haligute cymmy MePBEX 5 WIEHOB MOCIENOBATENLHOCTH,
aananmuoii Gopmytoi obmero wrena:

1) a,~3n+1; 2)a,
96,20,2:5%5  5)b,

0,5n+1;
gin,

3)a,
60,

Cynma Tpex wices, 0GPASYIONIIX APH(METHIECKYIO PO
rpeccmio, pasHa 15. ECIu K OTHM UHCIAM COOTBETCTBEH-
HO npuGasuTs 1, 4 u 19, TO NOIYUHHEIE YHCAA COCTABAT
mepssie Tpi wiena reomerputeckoii nporpecc. Halizure
Aamubie TpU HCnA.

Bropoii, mepssiii 1 Tperuit wiens apudmeruueckoii mpo-
TPECCHI ¢ PASHOCTBIO, OTIMUHOM OT HYJIA, BAATHIE B YKA3AH-
HOM NODAKE, COCTABIAIOT NEPBHIE TPH WIEHA TeOMETpHYE-
cxoit mporpeccuu. Haitaure suamenatens reomerpueckoii
mporpeceu.

Hucna X, g, 2 OGPAIYIOT EOMETPHUECKYIO IDOTPECEHIo, &
wnena x, 2y, 32 - apudmernueckyio mporpeccuso. Haiizure
aHamenaTexs reomeTpiueckoit nporpeccui, ormmumbiii or 1.
Hailme cyny KBajpaTos /i WWIeHOB reoMeTpiueckoit npo-
rpeccun, mepsuf wier KoTOpoii papew a, a HAMERATEnH
paes q.

BuipasuTe IPOHIBE/CHIE HEPBLIX 7 WIEHOB FEOMETPHHECKOH
mporpeccun {a,} uepes a, ma,.

MasecrHo, uto {u,} — reomerpuueckas mporpeccus, s Ko-
Topoit u,+u,~ 51 u u+u,~ 102. Tpu kaxom suauenum n
BepHo pasesctso S = 30697

Haiiime cymyy IEPBHX 7 WIEHOB mOCTexOBATEBHOCTH 13
113 1113 11115 .. .

3.100. Jloxasure, uro s apudmermueckoit mporpeccun {a,}

S,-5, _n-k
ek

npud - 2a
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Pasaen 1

MIH — 5TO GHAWAT, WTO HA IUIOCKOCTH HAZO YKASATH BCE TOMKIH,

KOOP/AMHATEL KOTOHIX YAOBACTEOPSAIOT ARHHOMY HEDABEHCTSY.
Paccsorpi Teneps Hepasencrso x*+ y* < 4. Ypasnenmen x*+

+y?= 4 3a5aETCH OKPYAKHOCTS PATMYCA 2 € IEHTPOM B HAUAITE KOOD-

Ausar. Ecan s Tousn (x,; y,) BepHo HepaBeHcTsO ¥, + 9, < 4,10

9T0 03HAUAET, UTO pACCTOMHME OT TOMKH (¥, Y,) AO HAuama

xoopmunar (0; 0) mennme 2. Crexosa- v

TenbHO, TOuKA (¥, Y,) pacmonOMena s

Kpyre, rpamuedi KOTOPOro CAYMHT OK-

pysHocTs x*+y*<d Urax, Hepapencrson

x4y*<4 sazaercs Kpyr paguyea 2 ¢ UeH-

Tpom B Touxe (0; 0). B oT0 MHONecTEO H

TOMKM OKDYAHOCTH He BXOAAT, TAK KAK

omax mepasemcrsa crpormit (pue.1.5).

Torza mepasemcrsom x*+y<d samaetcs

BHELIHAA UACTH ITOTO KPYTa. Pue. 1.5

1.4.2. Pemmente cHETeMbI HEPABEHCTS ¢ ABYNS NEPEMEHHBINI

Crauana pacemoTpum mpumep.
Tipuvep 1. Tpeyromsmux ¢ sepmumamu 5 rouxax A(-1; 0),
B(L; 8) u C(4; ~2) aagaiite ¢ NOMOUbIO HepABEHCTE.
A C nomomsio popmyas mpswoli, npoxoaameii wepes ane
ajaHEble TOMKH, JanMmeN ypaHerus npamux AB, AC u BC.

Npasan AB: 8x-2y+3-05y 3";3.
N

Mpasian AC: 2545y 42205 y = 2222,
sred

pamas BC: 5x+3y-14

TpeyronbmuK OrpamMuEH mPAMBIMM
AB, BC u AC. Omn pacnonowens: sbime
M HuKe APYF APYra. DTO MOKHO Sami-
cats B Buge creAyiomel cucTems Hepa-
sexcrs (puc. 1.6):

1
<l@x+3),
<5 @x+3)

3 -2y +330,
245y +230,
5x+3y-11<0. o

-2x-2),

Puc. 1.6

: o
S (Br+14)
et )
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SpaRentA, AepaRORCTEa ¢ ASYHA ROPGHLIV A CHETONS

Mrax, pemas mpusep 1, MbI HOIYUMIH CHCTeMY THHeHHBIX
Hepaescts. Peimenie oToli CHCTEMbI HEPABEHCTS HA ILI0CKOCTH
ompenensercs copoxynmocTsio Touex Tpeyroxmuka ABC. Pe-
Imene HeNMHEHHEIX CHCTEM HEDABEHCTB HA IIOCKOCTH TAK:E
OpeseNSeTes COBOKYIHOCTEIO TOUEK HKOTOPOH Quryps. Pac-
cMoTpN mpMep.

Ipusiep 2. TlocTpomy GUrypY, SaAAHHYIO CHETEMOl Hepaser-

¥ —y-2x-120,
ern
x-y+330.

A Tax kak x*-y-2r-1<0=yEx’-
—2x-1, wmn y>(-17-2, To ucKoman
Qurypa pacmonomesa Bhme mapaGomht
¥ = (x-1)'- 2. A TaK Kax x-y+330 =
= y<x+3, TO omA eXHT HKe npAMON
y = x + 3. Caexoarenso, mckomas i
rypa orpanuuena napaonoit y = (x - 1~

~ 2 u npanoii ¥<x+3 (puc. 1.7). ®

Puc. 1.7

TaepseEs pafor

7152 MOTIONIHAIX KOMBUHATA OFHOTO ATDAPHO-IPORIBOACTECHHOTO.
obmexumenns pacnonosenst » 120 Kt APYT OT APYTA. AccopTii-
MERT, KAYECTHO If HeHA COOTROTCTRYIOIIIX TOTOBKIX TPOAYKTOR
opunaxosse. Ma-aa ocobexuocteit perseda MecTHOCTH TpaNC-
oprHLe pacxoas: y mix pagiste. Ecu nepasi xoubunar ua
TpaCROPTHPOBKY OAHOI eAuMMIE BHTYCKaeNOil TPORYKI
(manpusep, 1 kopobki MpoayKmii) pacxoayer 6 Tr/i, To
BT0pofi KOMBHHAT Ha 910 TPATUT 12 Tr/KM. Kak HYARHO HOAe-
UTH PBIHOK COATA MeKXY AQHHANI KOMGHHATAMI TAK, UTOBH
970 GLLIO BIFOAHO YKA3AHHOMY ArPAPHO-NPONSEOACTHEHIOMY.
prTs—

1) OGosmaubTe NECTO HAXONAEHIS IEPBOXO KOMOHHAT TOKOH
A, a nroporo - Toukofi B i BMBGpHTE PAMOYTOTREYIO CHC-
memy xoopauuAT Oxy TaX, WTOG HAWANO KOOPAMHAT O cOB-
810 ¢ cepemuoii oTpeaxa AB, a ock Ox 61a coRANPARIEHA ¢

nexzopon AB . Hajigure xoopammars: Toses A u B.
2) Tlyers » maraonme, pacnoxowenox » Toure P (x; y), mpo-
AVTS 97X KOMOHEATOD MMEIOT OAMIAK Db HeMs (¢ yICTON
Pacxoz0s na TpancTOpTHPOBKY). TIOKAKIITE, 4TO KOOPAMIATE
Beex Taxux Touer P yronnersopmot ypasnemmio (x ~ 100): +
+y? = 80
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167.

1.68.

1.69.

1.70.

171,

172,

178,

Famen 1

) BanTpixyiiTe 06AACTE PLIA COMTA ATA KOMOHHATA, pac-
nonoxennoro » Touse B. Kaxin nepasercTson onpeaeasetes
oma obnacts?

4) Cpopaymupyiite oTset, noxyHeRHA MATEMATIHIECKI CTIO-
coGom, T.e. cHopMyIHpYiiTe PeKOMEH AL /U1 PYKOBOACTSA
obvemmuenis.

Yupamuenusn
A
OnpezeiTe CTemeHi 1 KOTUUECTEO IEPEMEHHEIX HepABEHETS:
1) dx'-2x"+x-1 < 0; 2) 5y*-y-2 > 0;
3) dxy+ay*-5r*ty < 0; 4) Bx'y+5x%y? > 11;
5) xy+xztzy > 1; 6) xyz—xi-y-2*> 2
T) -yt (eh)z > 2% 8) (x+y*-xy) < 2y

9) (2+x-y) < XYz 1.
Hanmmure ypassesue okpyuocri paguyca R ¢ uenTpom
B TouKe (x,:y,): 1) R=4, (0;0); 2) R=2, (-1; 0); 3) R=3, (2; 3).
Hanmumure HepABEHCTBA, ONpEJEIANONIME BHYTPEHHION W
BHmHEIOW wACTH OTON OKDYKHOCTH.

Ha K00pAHATHOI ILIOCKOCTH M300PA3UTE (UIYPEL, GRAAH-
Hbe nepasencraawu: 1) y>3x—4; 2) Y<5-% 3) T+
) 0,5y-x<3.
Pewire Hepasencrsa rpaguiecki:
1) x' sy <BL 2) xhyto0; 8) (x-8)+(y+1)<25.
Moctpoitre Guryps, safansse ccte- 1]
Moit Hepasencrs:

y<x+3, 2x<5, i

y>5-8x; 1ey<a (Pue- 18%

“1cx<, y-20+430,

s<y<-t Y lsy-oxs6<0.

B

Jleswur 1w rouxa: 1) A(-1; 2) 2) B(0; ~5); 3) c[%; 4];

4) D(2; 2) B xpyre ¢ paycon 3, ¢ HeRTPOM B HauaTe KOOpAUHAT?

Peuure Hepasencrsa rpaduueckis:

1) y<3x’; 2) y>2x°-3; 3) y<xi-3x+2;
x-1

4) P ey-2xedyc e 5) xy<5; 6y
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VpaBHaNs, REPaSERCIS ¢ AByIA REpENGHRLIN 1 X CHCTONS.

6) A Ipeobpaayem Aamioe Bhpacenie
u sammmen ero Tax: y>1,L1. 05-
T+

ACTH, KOTODAS YAOBAETBODSET HTOMY He-
pasencray, wsoOpaxena ua pic. 1.9.m

1.74. Toctpoiite rpaguki cuctems: Hepa-
sencrs:

y=5-x v <y

{,uqu, : {u,uyms,

1.75. Tloctpoitre rpaduku Guryp, aajanmbiX ypasenmaMis:

D2-y=8 2x+y-2=0 3)2k-y=3
Dl ry-2 5) 2x-y=3,-1<x<%
6) x+y=2,-15x<2 ) [+ y=2-1<2<2
1.76. Tloctpoitre rpaduku Guryp, aajanmbIX ypasenmamis:
1) x*yi=16; 2) (1) H+(y+1)=9;
- con 7
8) xthy-dx+6y=12; 4) 2y oxyeg
5) x*+2x+y=0; 8) 2 x*~4x-y=5.
1.77. MaoGpaaite (Urypsi, 381aKHEE HeABEHCTEAMI:
1) -2y +150; 2) 2xeycs 3) -2 +1<0;
4) 2jp|+y > 4 5) y+ats2xm 6) y-2 +x>1;
7)Y -2y gy el -1 4
9) xy<2 10) (-2 >1.

¢

1.78%. Bagalite cucremoii HEDABRHCTS MHOTOYTOBHIK ¢ Bep-

musami s Toukax: 1)A(-3; 4), B(2; 1), C(4; ~2); 2) A(-4; 0), B(0; 5),

C(4; 0), D(0; -5); 3) A(=4; ~1), B(-2; 2), C(2; 3), D(4; 0), E(1; ~4).
B ynpasksensx 1.79-1.82% noctpoitre Gurypsi, 3aemnbie
HEDABEHCTEAMI HLH CUCTeMOI HepABEHCTE:

1.79. 1) @-2)-3)=0;  2) (|- 1y +3)<0; 3) |y <2|x|-3.
1.80. 1) wy <k 2) [fy<t 8) Tpl<h 4 <

181 1) y=x* ~5|x|+6;

“sxd.
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==
1.82%. 1) {z’ sy dxry-1), g) [F-vls2
>l -2h (W,(L

]@.

dxey-age-l

Da {x'+y <4lt+y|7|,={
e

vok-2

(-2 +(u-2°<T,
o lrryza,
x-y<2.

Peimenue Kax0ro HepasencTsa
maoGpaxceno ma puc. 1.10. m

Vupammuenus aas nosropemis
1.83. Pemure cucremy ypaseruii:

i {u ye11,
vy =21,
x-y=3, 1y =06,
3; 4
){zy:w: ’{xfy s
1.84. Pemure Hepasencrsa:
2-43 22-3 2x+1
<0; 0 2.
Ry v REF=r

Hagsauus TepMHHOR HA TpeX ABIKAX

Ha anrauiiexos

Ha pycexom smsuike | Ha xasaxcxom masixe =

Vpasnenus ¢ asysa | Bl afinssatsicst 6ap | Equations with two

[ — Teneyaep variables
Hepaencrsa ¢ asy- | Exi aitnsiasicss 6ap | Inequations with
s mepeseunnn | Tenciaixrep two variables

Cucrewa ypasnenit | Exi afinsmatsics 6ap |Systems of equa-
(nepanencrs) c any- | Tenzeyep (renciszix- | tions (inequations)

M nepeenmmm | Tep) Hyitecl with two variables
Teomerpueoxnii | Exi afimsansicss Gap | Geometric value
conca ypamnenna | remzeyain (rencisaix- | of equations
(nepasercrna) ¢ avy- | in) reowerpunik | (inequations) with
s nepewemmnn | warsmacs two variables
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3.101. B ocTpaii yron BINCANE HECKOTBKO OKpYKHOCTeH, Kaca-
somuxes Apyr Apyra sHemm o6pasox. Jokaxute, uro
PARHYCH DTHX OKDYKHOCTeli OOPASYIOT TEOMETPUUECKYIO
mporpeceio.

3.102. Haiizure cysuy IEpBHX 1 WIEHOB HOCIEAOBATEBHOCTH

(n+3)-3.

Vupamuemus s nosropemus

3.103. Hamumute o6upmit wien nociiexosaresHoc:

12 34 5

11,4,9,25,36, .5 2)

9-15 0v4s
ERR A

3.104. [lokaure, uto SHAUEHME BHIAKEHHA

pasuo nesomy wmCIy.

3.105. Pemure ypasuenie x*~x—

" Derepmemn o mespir

C apeRRIX BpEMeH UETOREUECTRO YMEO HPHMEHATE 3AKOHOMEPHOCTH
‘apudmeriuecioii i reomerpieckoii nporpecoms. Hanpisep, coxpa-
smmies xmuonucu Jlpesiero Baiiona, TATNPYCH €THITN i APeD-
HIIX TPOKOR C MPHMEPANI N NpHMeHEHHe APHGMETIECKOf 1 Feoe-
Tputecofi nporpecei. J[peRRETPENCCKIE YUOHAE IHATH HEKOTOPHE
cRofieTRA MPOrPeCCHil 1 YMEH HAXORNTE CYMMY KOHEUHOTO YHCIA X
oementon. Apxiea (III ek A0 . 9.) P BEITHCHERMN MIOMAZCH
pUrYD 3 05LENOB Te HAXOAILT CYMMY HECKOTLKIEX LIEHOB HHCIOBO
HOCACAOBATEALHOCTIE, A TaKKE OR BMBEX GOPMYTY 172585 ..t

0 rpauecku cnocoBox.

1
= 1 (1+1)(20+1). B re spexena yenie a0 Tow, w70 ecan g1,

70 "eHA TeOMETpIIECKO TPOTPECCIH PACTYT € HEROOGPAINMOf Ghi-
cTpoToii. 06 9TOM CBIAETEALCTEYeT AOIEANIAR 4O HAC TeTenAa 0 H30-
6perarese nrput » maxuarst. Laps Jpesueii Wiz Mepas npura-
o x cefie naoBperarens maxar CoTa if CHPOCILI, Kakyio Okl HATPAAY
o xoTex moryuuTs 3a maoGperenie murepeckoil urpst. Toraa Cera
HONPOCIT HAPA HA MEPRYI KJETKY MAXMATHOR AOCKH HOAOKHTE 1
epHO, Ha BTOPYID ~ 2 36DHA, KA TPETHIO ~ 4, HA TETREPTYIO ~ 8 L T. A.,
T.e. HA KAKAYIO KICTKY BABOE GOILIIE SePHA, eM HA TPEAMAVILYIO
srericy. Tlomauany ©aps VABHICH ¢CKPOMHOMY» SAmPOCY H3o0pe-
7aTe H TOCTONIHO NOBEACH BEIOANATE ITY NPOCKDY. OAHAKO, KAK
BLLSCHIIOh, KASHA NAPS OKAJATACK CIMIIKOM ¢HISTONHONS AT
BumonHenns 9TOf nPOCKOM. JeHCTRUTENLNO, WTOGH BAIOTHETE

L
90
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Famens
i, 1
97y nPOCKGY, HOTPEGOBATOCH GM KOTHYECTSO Sepel, paBiOe cyMe
L4242%..+2%, a o7a cymua pasua 18 446 744 073 709 551 615.
Eean cumrars, wro 1 myx sepua conepucut 40000 sepes, 10 st -
nommemua npocsGs moTpeGosanocs 6 230 584 300 921 369 myzon
sepua. Ecau nonarars, wro 5 Kasaxcraie 5 CPeAeN e3erofo coou-
paercs 1 000 000 000 myxos sepsa, To A BHTONHENIS YKaANHOH
npocsGs mamedt cTpaue yHO pabOTATh (He PACXOAYS Hi OFHOTO
aepna) ua nporsmienm 230 584 et

Boodie, HAIBANIE APUPHEMULECKAR NPOZPECCU TPOMFOILIO OF 10~
a,,+a,,

2

Hite 260 Mempueckas npozpeccus TPOHIOLLIO OT NOUATIS 20N EMPU

wecran nponopuuonanocms ompeswos [ bt = e
. o

by

@opayay cyseas eron apudmeTieciofi nporpecen Bnepme A0~
Kasan rpesecrnii yuemuit Jlnodpan (111 mex), a Gopwya cysns: w1e-
HoB reoMETpIIECKOfi TPOTpECCIN BCTPEIACTCA B JHANEHHTON TPYAC
Enxanga «Hawanas (I 5. 70 n.9.). Pag daxron mo otnomemmo 1
nporpecc BeTpeAETCS TAKOKE B TPYAAX NTATBANCKOTO MaTeMA-
muca JI. @ubonawan (1202 r.). A onpeaeneme cysm Gecomenno
yOumaomeit reomeTpmecKoit nporpecemn zaN0 B TPYAAX (ppammya-
exoro mazemarmca Huxona IMloxe (1484 r.).

Ornocurennmo ompenemems (opwyms cymt wremon apuduers-

A e ), = G

n manecren wnrepecsii om0

3wy amamemnToro memenoro matesarnka Kapra ®puapmxa
Taycea (1777-1855). Yamrens ¢ memsio nponep-

Kt TeTpazeii yuemMIOD APYTOro KACCA AN ACTIM
cneayiomee aaxamme: naiin cysory mucen o1 1 20
40. D1y sagany 9-nermmit Tayce pemmn sa oy
summyTy m OBBABHA OTRET. O 9T SAAANY pemm
cneayiomm xeozom:

L2
" 10,30,3

AL ALAL... 41
Tax xax Kosmsecrso Taxux nap passo 20, 7o
ncxoan cywwa panma 4120-820, m.e. womuii  Kapa Gpudpux

Tayce mpimemin saxoHoMepHOCTH apufseTirie- Tagee
| exoit mporpeceun.
S

p
91
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[Ipakiusieckan]pacoral

Tlonaras, uro Macca 5 sepen passa 1 1, onpexeaHTe Macey muewi-
11st, K0TOpYI aanpocun Cera, OTAET JANUILITE B CTANAAPTHOM BIIE
B Tommax. CKOTRKO BATOHOR NMOTPEGYeTCs, 4TODH HOTPYINT: 9Ty
menuny, ecan B oA Baron B cpemues moMemaercs 50 T sepial
Haiigue /A1Hiy COCTABA HOE3A, COCTABIENHONO M3 ITWX BAFOHOB,
ecn grma xazcA0ro sarona pasa 12 .

6. Beckoneuno yGLIBAIONAN reOMETPHICKAT HPOrPeceus
Hayuus MaTepuais AaHKOI Tembi, BbI Oyaere:
© sHaTh mOHsTHE GeckoHewHO yOmBanomeli reomeTpiuecKoit
mporpeceu;
© HaXOuTS cymMy GeckoHeuHO yOuBanoei reomeTpiueckoit
mporpeceu;
© npunenath popuyay Geckomeuso yOmsaiomeli reoMerpi-
ueckolf IpOrpeccu ATA NEPEBOAA ACCATHHHOI mepROHuecKOit
ApOGH B OBEIKHOBEHHYI0 APODB;
© eIATH TEKCTOBBIE 3AXANN, CBASAHHEIE C ADUOMETHUECKH-
MU I TEOMETDHYCKHMI IpOTPeCCHAMIL

3.6.1. Tounrue Geckoneuno yousaomeii reomerpieckoi
nporpecein

[ PeSonowanmE]

Ilyers b~ nepssii wien reomerpuueckoii mporpeccui, a
q - ee suamenarens. B mape wiM 0GbeIMHMBIIHCH B MATHE
IPYHIM ¢ HOMOMLIO KATHKYJNTOPA SAUOIHHTE CAEAYIOLIYIO
TAGAULY U Pe3yIBTATH OBCYATE BMECTE ¢ KIACCOM.

a |b |5, b, |5, |5, LI (O L
sl fafa]a] 1 1
3 3|18 |® Tomssts | T
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Fasmen s
Omeembme na nuxecaedyouue conpoce.
 Kaxuwun obuges caofCTsaMu 0018 A10T IPUBEHHbIE re0-
serputeckue nporpeccuu? Kakoset MOAY/U uX 3Hamenateneii?
© CpaBHiTe MOAY.IN WIEHOB MOCIENOBATETLHOCTEH.
o C Bo3paCTAHMEM HOMEPA 7L OUEHHT, K KAKOMY WHCy «0ec-
Komeuro npuGmuxaeress wneo b [?

Oupexeaenue. Hpu lq| < 1 nocaedosameasnocms

b, bq, bg®, b, o bG" e a
asmaaemen Geckoneuno yGeaanuels zeoxempuueckoli npo-
epeccuer.

Mrrax, mbt sugun, uto mpu lg| < 1 uucso ¢ ¢ sospacrammen
HOMepA 1 GeCKOHEUHO MPUOMIKACTCS K HYIO. DTOT BAKT Fami-
chiBaioT TaK:

" — 0 mpu n — «=. Toaromy obuyuit wiew Gecxoenso youi-
Baomeli reoMeTpiuecKoli IPOrPECCHI CTPEMUTCA K HYIO HDH
n— e, e b =b gt =0 npHn e,

3.6.2. Cymma wxenos Gecxoneuno
yomBasomeii reomerpuueckoii nporpeceus

Pefiowa o s
Pewire miKecenyiomue sagaui.
Bagamme 1-# rpymust. Haitmure cyn-
My nuomageit GeckoReuHoro wucna KBa-
ApaTos, BUIHCAHHEIX APYF B APYra Tai,
Kax nokasamo Ha puc. 3.2. Bech cTopona

Goxpuioro ksazpara passa 1.

Bagamme 2+ rpymust. Haituure cyn-
My nuomaneit GeckoreuHoro wmcra mpa- Puc. 3.2

BUJBHBIX TDEYrOXHHUKOB, BIMCAHHEIX
ADYT B ADYTa TAK, KAK NOKA3AHO HA pHC.
3.3. Biech cTOpOHA GOABIIOTO Tpeyromh-
Huxa pasua 1.

Tipu |g) < 1 obuymit sux Gecxomeuso
VOBIBAIOUIMX TeOMETpIeCKUX HpOTpeceuil
upezcrasien s suge (1). Teneps ompene-
1 cyMMy Beex WeHoB HTOM mporpeccui:

S=brbgtbg’ .. +bg . =b(legrg+
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PaceMOTPUM CyMMY HPBEIX i WIeHOB 9Toli mporpeccu:

bt-¢" b
M) b ),

1-¢  1-¢
Kaxe yaxe orseuan mpi |g| < 11 n - 00 umeen ¢* 0,
b

nostouy §, = —2_(1-0)= IL C apyrolt croponss S, > §
-4 -4
upit n - 09, crezonaTenbHO,
Fout @
1-¢

Orciona crenyer cenyiomee npasuio.

Teopema. Cyxxa S Geckoneuno yoweanusel zeonempusec
KOl npOZpeCCUU PABKA OMHOWEHLIO e¢ NEPAOZO LICHA K YUCLY,
DABHOMY PASHOCIU COUNUYYL U HANEHAMEIR NpOZpeccuL.

Temeps 1o Gopsyse (2) aiizex cymmy nomazeit neex Ksa-
ADATOB M TPEYTOBHHUKOB, YIOMAHYTELX BEIIE.
1) TocaenosarensHoCTs n0mazell KBAIPATHKOS HyeeT BUL:

iplodic L
218
1 4 no gopmyne (2)
2
s=_t .o,
2

T.e. cymMa naomazelt Beex KBAAPATOB Ka piC. 3.2 pasHa 2.

2) AHAZOTHUHO MOCHEAOBATEBHOCTS WIOMAEI TPeYrOTBHIL-

K08 (puc. 3.3) umeer sug - ‘/— B8 B o gopmyae )

SR < NC—G———

94
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Paagex 2. DIIEMEHTHI KOMBHHATOPHEH

2.1. TIpasmo cysmsr.

2.2 Tpasiio nponssenenis.

2.3. Paswemenus ¢ noBTOpeHMANI.

2.4. Paswemenus Ges nostopesuii. Tepecrasosiit.
2.5. Coueranus Gea mosTopesnuii.

2.6. Buson Hiorona i ero ceoficrsa.

Mayuus MaTepuan AaHHOTO pasiera, Bui Gyrete:

© GHATH HPABMIA KOMOUHATODHKE (IPABMIA CYMMBI M 1PO-
naBenenus);

© 3maTs Onpenererue GAKTOPUATA UMCTA;

© GHATH OUpE/ENIeHIA MEPECTAHOBKH, PAIMENIOHNS, COVETA-
Hus Gea mosTopemnnii;

© GHATH QOPMYIH KOMGHATOPUKH /U1fi BHYHCICHIA UMCeT
IepecTanOBOK, pagMemeruit, coueTaHus Gea moBTOpeHi;

© pemarts sanaum, npHMeHsA POPMYIH KOMOHHATODHKI /U1t
BHMHCIEHIA WHCTA EPECTAHOBOK, PA3Meme i, coueTanus Ges
nosTopenuit.

Ha mpaKTHKe IPUXOAWTCA HNOACYHTHIBATH Bee BOIMOKHBIE
BADHAHTEL BIRMMHOTO PACHIONOKEHNS NPEIMETOB WIH SHATS BCE
BOSMOMHEE HCXONM KaKol-1u00 HAmel AesTeTbEOCTH 1 mO-
CuBTATS Bee BOMOKHBIE CHOCODH! ef BEIOMHEHIS. CKOTBKMMI
CIOCOGAMH MOKHO DACHPEACTHTS 5 KHUT MY ABYMA yueHH-
Kanu?

CrOmbKRMMM COCOGAMU MOTYT GhITh PACIDEACTEHE 3010Tas,
cepeOpsman u GPOHIOBAN MAATH MEXAY HOT(pMEAIMCTAMM
wemmuonata Mupa o dyroony u T.1.? B STHX 3agauax pacema-
TPUBAIOTEA Bee BOIMOMHEE CHIOCOBE PACHOTOKEHNA O5BEKTOB
man KoMOMEALEH BeeBosMOKHBIX Aeitcrsuit. Tlostomy Takie
9474UH HASHIBAIOTCA KOMGUKAMOPHWMU 30DAXENU, & OTPACIH

MATEMATHEN, H3VUAIOUIAA KOMOUHATODHEIE JA%AMN, — KOXGUNA-
mopuxoil. Cymectsyer psn sakomowepHoCTell u (GoOpMyx, mpi-
MeHFEMbIX IDU EIISHMI 3% KOMOUHATOPHKIL.

10
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2.1. Tpanuao cymmut

KoxuuecTso areMentos m00Oro KomewHOro MHOmectsa A
ofosauar uepes n(A). CupaBefIuBA CIEAYIOIAs TeOpeMA.

Teopema 1. [J1a 1100six KoHeunbix noxecms A u B 6epro
pasencmeo
(A U B) = n(4) + n(B) - n(A 1 B). &)

A B cocran cysmst n(4)+n(B) BOWIO KOIHUECTRO deMex-
Ton Kawzoro Ma Muoecrs A u B no omgensmocrit. Hootomy
B oToll CyMMe KOAMNECTRO OleMeHTOB Hepeceuemus A N B
yuTeno ABask: oK pas B coctase n(A) u BTOpoii pas B cocrase
n(B) (puc. 2.1). Crenosarensno,

n(4) + n(B) = n(A U B) + n(A N B).

Otciona nerko noayuaercs popmyna (1). W
Bexn m=3, 7o popmyaa (1) samncrsaercs Tak:

R(AUBUC) = n(4) + n(B) + n(C) - n(ANB) - n(ANC) ~
- n(BNC) + n(ANBNC). @
32

Pao, 2.1 Puc. 2.2

Tipuvep 1. Ma 32 yuenuxos xacca 14 yuacTsosani 5o BHy-

TpHuIKONBHOM TyPHIpE 1O ByT6ONY, 10 — 10 GackerGony u 8 - o

soneliGony. Ma MX wuCIA 6 VUEHHKOB YUACTBOBAIH B TYDHMDAX

KaK 10 GyT6OAY, TAK I O ACKeT0OTY, 5 YUeHHKOB — 10 dyT6ONY

¥ 10 BoneiiGony, 4 yueruxa - no soneiiGony u GackerGony, a 3

VHEHHKA YUACTBOBATH BO BCEX TPEX MPPOBBIX BUJAX TYPHUDA.

CKOIBKO YUeHHKOB KJiacca He VHACTBOBANH HI B OAHOM BHAE
Typumpa?

A Jlas marasgsoctu npumenmy guarpanust Diizepa-Berua

(pHe. 2.2). TIyeTs A — MHOJKECTBO YUEHHKOB KIACCA, YIACTBOBAB-

i B TypHmpe 10 ByrSony, B - mo Gackerboxy, C — 10 Boxeiivo-
2y, a U = MHONecTBO Beex yuenmukos kaacca. TOrAa 10 yer08uio

41
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Grewenrs rouGmatopmr
sanaun mmeen: n(U)=32, n(4)=14, n(B)=10, n(C)=8, n(ANB)=6,
n(ANC)=5, n(BNC)=4, n(ANBNC)=3. Tlo (opyre (2) momyuin
KOIMMECTBO VUEHUKOB KJACCA, YUACTBOBABUIMX B KAKOM-THGO
ryprupe: n(AUBUC)=14+10+8-6-5-4+3-20. Torza » TypHupe
e npummmanu yuactus n(U)-n(AUBUC)=32-20~12 yuenuxos.

Orser: 12 yuennxos. B

Caencrsue. Ecau ANB= @, mo aepuo pasencmao n(AUB) =
() + n(B).

A Tax xax AUB = @, 10 n(AUB) = 0 1 u3 popaynsi (1) monyum
TpeByenoe pasescrso. B

2.2, Tipanuao npoussexems

Chauasa pacemorpiy mpuyep.

Tipusep 2. Tpu wiena coBeTa AMPEKTOPOB O0bEAHERMS Npe-
TeHAYIOT GhTh HACPAHHBIMH HA HOCT UPECEAATENs, A ABOE — HA
HOCT 3AMECTUTe.IS IPeCENATENs COBETA AMPEKTOPOB. CKOTBKMMH
crocoGaMu MOHO IOPATH UpeACEfATeNs U ero samectTenA?

A Tiperennenton Ha moct npexceatens oGoauauim uepea IT,,
IT,, IT,, a nperenzentos a moct samecrutens — uepes 3, u 3,.
Buecs 1000l MPETEHAEHT KA MOCT IPEACEAATEIIS BMECTE € THOGBIN
IPETeHIeHTOM KA IOCT 3AMECTHTE MOTYT COCTABNTS IADY ¢IPEA-
cenatens — samecTHTENbs. BCEBOIMOKHEIX TAKHX HAD MOXHO
HOMYHHTS ¢ nOMOMBIO CreAyiomelt TaGIHIEL:

], 1,

3, | U1;3) | (T:3) | (1;3)

3, |w;a) | uas) | ;s

OTCI0%a BHAHO, UTO NPEACEAATENA 1 EX0 IAMECTHTEIA MOSKHO
HaGpars 3-2-6 pasnuumBMu crOCOOAMM. B

Ha puc. 2.3 970 pemenue NOKA3AHO TPAGMUECKUM CHOCO-
6o
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Cxemy, H3OOpaeHHYIO HA DTOM DHCYHKe, HASSIBAIOT efe-
pesom amammsar. Ecxu ot ero mauama mpoitTacs 1o moGoi ero
BETKe, TO MOIYUHM ONPEJENEHRYIO HAPY «IPEACENATEN, — SAMe-
crirens.

Maspanme
npencopatens:

HaGpamne

OBuuiite BEBOZB! 13 STOrO MPHMEPA MOKHO COPMYIHPOBATS,
B HiKecaenywmeii Teopeme.

Teopema 2. Jlia 1io0bix Kokeunwx wnoweems A u B Ko-
auveemeo m acex nap euda (a; b), (acA), (beB) pasno npous-
600CHUI KOAUYECTEA JAENHEHIMOB IMUT MHOWeCT6:

m = n(4) - n(B). ®)

A Bazans wmowmecrsa A={a,, a,, - ) u B={b, b, .y
B,y (1(A)=p, n(B)=k). Torza, uTobH nOKA3ATH COpABEATHBOCTS
PopMyBI (4), AOCTATONHO COCTABHTS TAGAMILY AHATOTHUKO MPH-
BeseHHoi B mpiMepe 2.

N A
b [ @ity | @io) | o | @ity
b, | @ity | @ib) | - | @it
(@ib) | (@ib) (@, b)

Otciona suaso, uro m=p - k=n(4) - n(B). &
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2.3. Paavemenus ¢ nosTopemusmi

Tyers aano menycroe muoxecrso X. PaceMorpin mocieno-
BaTeIbHOCTS DeMeHTOB MHOMecTBA X:
(s %y oo 2, (£EX). ™)

Buech HeKOTOpHE dieMeHTH MOryT moBTOpATHCA. BesKinit

Taxoit HaGOp oMementos BHAa (4) HA3IBAETCH KopmexeMm dni-
noil k.

Oupeneaenne. IMyems n(X)=n. Tozda ecaxuli Kopmew
Qaunoii k, cocmasennnilc us saexenmos unoxecmaa X, na-
SHL6AEMCA PUIMEWEHUEN € NOSMOPEHULNU U3 1L ILENENMOE
no k. A KomuecTso Beex pasmemeruit 1 51eNenTos 10 k 060-

amAuAeTCA epes A., i 5TO WMCAO BEUMCASETCH 1O (OpMYTEr

Ai=nt. )

A B camom gere, ma Kamuom Mecre Koprexa (1) MOKHO
pacnonosurs m00oii oxement Muoxkectsa X. Torga no npasmay
Eis—

Al =n(X)-n(X)-.on(X)=n'n-...
Foas k paa

4o u TpeGoBatocs AoKasaTs. W

Tpusep 3. Kak nokasano ma puc. 2.4, HACE/IeHHEE TYRKTH
Aw B coequmens: asyms foporamu. Mesay HaceleHHEIMM IYHK-
7amMu A # B 5TH JOPOTH NEDECEKAIOTCA TPEMS NAPAILTETBHBIMI
A0pOraM. CKOLKUMI CHOCOBAM MOHO AOGPATHCS H3 NYHKTA
A s nysxr B, He nosTopsa yixe npoitnenssii myrs?

A TpeMs MADALIETBHBMM VANIAMH KAXIAA U3 BepXHel
n HumHelt Ropor AensTcA Ha uersipe wactu. UroGh A0GpaTHCH
u3 nymkTa A B nyHKT B NyTHUK f07KeH npoifTH mo omsoi us
orux uacreit. Hanpumep, myrs, ykasamssii Ha puc. 2.4, Mow-
HO 3amECATH KOPOTKO B BiZE (6,
K, 6, 6). Baec uepes 6 oGoHA-
uwema wacth myrH, npoitaemso-
r0 mo sepxmeii aopore, a uepes
w - wacts myru, mpoiiaensoro
no muxmel nopore. Torza mes-
Pc. 2.4 Kuii cnocod npoxomaemus U3
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3.6.3. OSpamenue ecaTnunoil nepHotHIECKoii XPOOH
B OGBIKHOBEHRYIO POGH

Buecs Ha NPUMEPAX PACCMOTDHM CHOCOD OOpAUEHMS fecs-
Tuunoli mepuONMUECKOH APOGH B OOHKHOBEHEYIO APOGH C MpH-
MeHeRHeM (OPMYIIE CYNMMBI GECKOHEUHO yOHBAIOMell reoMeTpH-
weckoit mporpecu.

Tipuvep 4. Banument uneno 2,7 (31) B sue 0GHKHOBeRHOM

Apodu.
1 3 1
e i oy P
107 "107) {107 10
7,31 31 27 31 1
B - -1}
10 10° " 10° RS T G

A z,7(31)=2+1+[
10

=2

3 1+t L
ecs paa 1+ 707+ Iov
Komeuno yGusatonelt reonerputeckoll nporpeccitt co sHaMena-

+...sBaseTCE CyMMOll WieHOB Bec-

renex _L_. Torga no dopye (4)
10°

1 100
T1-0,01 " 99.
27 31 100 27 31 _ 2704 1352

27, 31 100 27,81 2704 1862
Hostony 2.7(31)=15* 157 99 “10 "990 990 495 "
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Tpusep 5. Bamumen unero 0,2(3) B Buge oGbKHOBeHHOM

Apou.

a02@)=2+3 .3 J=
ST
gl ;8
0

[ 1 Bepu mm yraepieniia a) BCAKaz MOHOTOMIAR HOCTERORA-
TeaLHOCTE MMeeT NpeAe:; 6) BCAIKAR OFPANINCNHAS HOCTEAORA-
reasnocTs, mieer npexen. LIpuBeAUTE NPUMEDHL.

2. Uro Taxoe uncroB0f PAA, GCKOHENHO YOMBAIOMAN TeoMe-
Tpirieckas nporpeccis?

3. Kax caeayer nommmars cymay pga?

4. Hammumre opuyay cysust Geckouewo ySupaiomedt reo-
MeTpiecioi Tporpeccii 1 AoKANHTe ce.

Vupamuenus
A

3.106. Kaxas ua mociefosaTeabHoCTell sBIAETCA GeCKOHEUHO
yBuBamoueit reomerpuueckoit nporpeceueit:

2 32-%
) e ) & =5
3.107. O6patiTe wHCIO B OBEIKHOBEHRYIO APOGH:
1) 1,21(32); 2) 0,27(345); 3) -2,3(9);
4) 0,(1); 5) 0,(6); 6) 0,(36).
3.108. OGpartiTe YHCO B ODEIKHOBEHRYIO APOGH:
1) 0,23); 2) 1,81);
3) 0,32(45); ) 1,6(3201).
3.109. O6patiTe wHCIO B OGEIKHOBEHRYIO APOGH:
1) 0,9(285714); 2) 0,(04109589).

3.110. Byzer xu reomerputeckas nporpeccus |a,) Geckoneuso
youBasouteit, ecau:

1

a1, a; 2)a,-3, a,

3
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3.111. Haitaure cymmy paga:

B.112. TIpu KAKUX SHANEHHSX X PSLA UMEET KOHEUHYIO CYMMY:
1) 1+ xthat b
2) 1-xP+xt—.. H- 1)) D4

o5 B8 (i

1-x
3) A OGuymit wien psixa useer sua b, =| — | u noczeno-
*

BATEBHOCTS CIATACMELY OBDAIYIOT TeOMETPIUeCKYI0 Hporpec-

cuto co amavenarenes g = 1=%. Jlux toro wrobs pax umes
B

Bean x < 0= ~(x - 1) < —x = 1 < 0, 70 nevoamosso, X € D;

1
wmo<x<1:fu—n<x:z>§:zs[l;l):

et x = 1= b_ = 0 u nporpeccun {b,) ne cyuecrayer;
ecaux>1= x—1<x=-1<0-neruusoe nepasescrao; ¥ € (1 + ).

Orser: xe [%;1]u(1; 4o

aan o7
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3.113. Tpusexure mpumep nocnexosarensuoct: 1) pauuonams-

HELX WHCEt, NPEACIOM KOTODOH SBAAETCS UPPALUOHATBHOR
WHE0; 2) HPPALHOHATHELX WHCEL, IEAEAOM KOTOPOIl 55-
AsleTes PALHORATBHOE wHELO.

Hoetu {C,} sasoTe MppaMORATbEBH uHCaaMIL. TIpH 7 — o

ueen - 0. Hootony C, = 2 npu n — .8
=

o'+ 7

2ac, - = ¢, =2+ . Bee wiens: nocaesosarens-
¥

8.114. Jlokasute, UT0 NOCHEAOBATENBHOCTS X, = Y2+ V2 + ...+ V2

exomures, u naitaure ee npeen.

3.115. Pemure ypasuenue:

3

1) xhat et
2) x—

7
i A1)

3.116. Moer u cymma pana a-a*+a*—a*+...+(~1)"'a"+... mpu

3.117. Haitgure cymmy (445 + gj[m‘/?—zy

HEKOTOPEIX sHAUEHUAX a GhTh pasoit: 1) 0,25; 2) -0,6;
3)0,57

3-28 V3-2
5 #

3.118. Tlepsuiit wien Geckoneuso yomanomeii reomerpiueckoit

HpOrpecCHi ¢ NONOKITeBHEIMY WICHAMN paBen 4, a paa-

HOCTH TpeTsero U mATOro Wwienos pasua S2. Haiimure cys-
sy otoii nporpecen. 81

3.119. Haiizute cymmy Gecxoneuso yousamoueit reomerpiueckoit

nporpecoun {a,), ecan BEmoMHAIOTCR paseHCTSA d,+ a,
— 54 ua,+ a- 36.

3.120. Cysma WIeHOB ¢ HETHEIMH HOMEDAMH GecKoHeuHo yObi-

Banomeii reomerpuueckol nporpeccun pasua 12, a cymmua
ee wieHOB ¢ HeweTHbINM HOMepayH pasHa 36. Onpesemire
oty nporpeccuio, T.e. Haitnute a,  q.

3.121. Cymma Geckoneuro yOrsamoueit reomerpiueckoit mporpec-

98

i pasHa 56, 4 cymMa KBAADATOB ee wieHoB papua 448.
Haiigute nepseiii wien u sHAMeHATe.b ITOH MpOTpecciH.
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3.122.

3.123.

3.124.

3.125.

3.126.

3.127.

3.128.

3.129.

3.130.

Fasmen s
Hamuurire Geckoneuso yORBAIOILY 0 TEOMETPUIECKYI0 NPO-

7
FPECCINO ¢ HEPULN WIEHON, PABKLN 3, i cynOfi, pusiol .

‘Hanumure GecKOHEUHO YGHIBAMOILYIO TEOMETPHUECKYIO PO
rpeccmo, Kaxuii wien xoropoit B 10 pas mpessimaer
CyMMY BeEX WIEHOB, CIeAYIOHX 33 HUM.

Jloxasute, uro cymma Geckoneuro yousamomei reomerpi-
ueckoli mporpeccu co sHamemarexem, pasHiv 0,5, B 4
pasa Gobime BTOPOro wena oTo nporpeccHi.

Cysia Gecxoneuro yGusasomeii reomerpuueckoii nporpec-
cun pasia 8, a cymma ky6os ee wienos pasua 108, Ha.

13
mmure oty nporpeceio.

Jlonoamueusie ynpamuenus & pasaery 3

BhnuuiTe NepBKie 5 WIeHOR HOCe0BATENBHOCTH {a,)
n-1

1) a, 2 AYE ¥ -45%).

) a3 ) a,=C1r 3) a,=cos(n- 45,

Hamiure opuyy o0IEro 11eKa NOCTIeA0BATENHOCTH:

1)1,4,7,10, . 2)4, 16,36, 64, ... ;
11
DL -3 g

OnpezenuTe, ABIAETCA 11 HOCIEAOBATEBHOCTS BO3PACTA-
someit (yGrBanouei), orparuuenoit crepxy (cruay), orpani-
wenHOM WM HeorpARMIEHHO/:

1)2,4,6,8,

3) 1; -0,5; 0,05; ~0,005;

F 41

Jlokasute, uronocaexonatensHoCTs 4, = | 5o

] \raea=0,
ABIETCS MOHOTORHO BoBpaCTAIOILeH.

2m+3

605

preve

Tloxasute, 40 HOCHEOBATELHOCTS b,
MOHOTORHO yOHBaIOMmE.
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Faanen 2
A B B MOKHO DACCMATPUBATH KAK DASMeIEHM OYTH ATH-
Hoi, papHoii 4 dxemenTaM MHOMeCTBA (6; K) C NOBTOpEHHAMIL
Crenosatensuo, us mynkta A B mymKT B MOXHO AoGpaThCH

16 pasmuusen cnocobam. B

Tipuyep 4. CKOABKIHMI CHOCOGAMM MOKHO PAIMECTHTS IATS
MOHET PASHUHOrO AOCTOMHCTEA 10 ABYM KApMAHAM?

A Byzew pasimuath oru KapMamH KAK OpaBhi n essiii.
Torza KAMAYIo MOHETY MOKHO ¢IOMETHTH» OYKBAMI «7l» LN
s, B GABHCHMOCTH OT TOTO, B KAKOI KADMAH OHA HOMATA, T.e.
BeaKmit KOpTesK ATMHOM 5, COCTABIERHBI U3 DIEMEHTOB MEONE-
TR {1; 1}, OUPEAEAET COCOD PACTPENEIEHIS MOHET 10 KapMA-
sant. Hanpusep, Kopress (i, 1, 1, 1, n) 03HAUAET, UTO NepBAT
M OATAR MOHETH HOMATM B UPABHI KADMAH, & BTODAR, TpETHA
¥ ueTBEpTAR MOHETH NONAH B eBEii Kapas. CleAOBATENHHO,

10 poptyite (6) AAHKEIE 5 MOHET 10 JBYM KADMAHAM MOKHO PacC-

npepemrs A 2 pasawussIMu cnocoSan. B

2.4. Paawemenus Gea nonropenuii. Tlepecranoniu

B KOMGUHATODHKE WACTO DACCMATDHBRIOT IDOMIBEAEHNE He-
CKOMBKUX HAUATHHEIX HATYPANbHELX wicen. X HASHIBAIOT GaK-
mopuanamu wuena. Hampusep, mpousseiesue HATYDATbHEIX
wicen 0T 1 10 1 BKIOUHTENHHO KOPOTKO 060IHANAIOT uepes nl 1
UHTAIOT ero KAK oK (BAKTOPUATS.

Mrax, ni=1-2-3-..n, ®)

Hanpuwep, 31 =1-2-3=6;51=1-2-3-4-5-120u .
Tlo onpeenesno nonaraor, wro 0! = 1.

Tlyers muosectso X coctout ua n dnemenros. Torga seaxuii
Kopres AmmHoli k, coctasnemniit us anementos muomectsa X,
Ifie SMEMEHTH He HOBTODAIOTCS, HASHIBATCH PAIMEWEHUCHM U3
n anemenmos no k Ges nosmopenui. Ecau s pasvemenusx
nOBTOpeHUAMM R U k MOTYT NPHHEMATH MOGHe HATYpATbEBIE
SHANEHIA, TO B PAIMEIERIAX 063 HOBTOPERMi HeoTX MO, UTO-
Ot 1>k, Komuuectso Beex paswemenuii us n onementos mo k Gea
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J 1 3TO HCIO BHUMCIAIOT HO

nosTopenuii oboanauaior uepea A’

Qopayae

(O]

e
ot @

A Jleficrsurensho, mepsol KoOpAMEATON KOpTeKa ATHEOI
k Moser Guits Mo0GOM M3 n dnemenTos MHOKecTBA X, HOCKONb-
Ky OUMEHTH He MOMKHBI NOBTODATBCA, TO BTOPOM KOODAMHA-
7oit BTOTO KopTeNa Momer Ghirh moGOH w3 ocrapmmxcs (n-1)
onementos muomectsa X T4 K KOODAMHATOM KopTea Mo-
et GuTh Mool M3 ocTaBuXCA (n—k+1) DleMEHTOB MEOKe-
crsa X. Torza mo mpasiiy npoussesenis umeen, uro A; —n(n—
~1)...(1-k+1). Orciona

v =D)e(n =k 1) (n=k)! .
e (n-m)t n-nt

Dopuyast (7) u (7') goxasans: norHOCTEIO. B
Beaw n—k, 10 pasuemene Ges monToperNii RaskIBAETCS NEpe-

€manosKoll U3 n saenenmos. KoMIecTso BeeX MepeCTAHOBOK 13

n anemenToB 0GosHAUACTCH uepes P, H cupabefTuBa (OPMYTA

P, ®)
Jelicranrensio, yuursisas, wro 01=1, 13 Gopsyas: (7') umees:
nt_nt
poar- T My
E R T T

Tipiusep 5. CKOTBKUME CHIOCOBAMI WETEIEX YUEHHKOB MO3K-
HO paccamuTs Ha 7 CTyMbAX?

A Baecs muomectso X coctout 13 7 anementos (crymses).
Tora HCKOMOE HHCIO PABHO KOTMUECTSY BeeX pasmemenuii Ges
OBTOperuit 13 7 HIEMEHTOB 10 4, T.K. CHHTAETCH, UTO HECKONb-
KO YHEHWKOB He MOTYT CeCTh Ha OUH CTYL.

Torza A{=T-6-5- 4 = 840 cnocotos. ®
Tipiusep 6. CKOTBKMMI CHOCOGAMU MOKHO PACCTABHTS 5 de-
oBex B ouepesu?
A Tpebyemoe uHMCZI0 PABHO KOTMUECTBY BCEX MEPECTAHOBOK
120. m

3 natu onemenron: P,
16
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Tipuniep 7. CKOXbKMMI CHOCOBAMH MOXHO paccanuts 7 yue-
HUKOB B DAL M3 T CTYIbeB TAK, YTODH ONDCTEHHEE TH HOA-
pyru cugenn pazom?

A JlamHEIX TpeX HOADYT M3 YCTOBHS 34AA4H OBOSHAUMM ue-
pes A, A,, A, a xpyrux yuemuxos — uepes B, C, D, E. Tlyers
A={A,, A, A}. Torza so scex mepecramonkax snementos A, B,
€, D,'E sansbie tpu noxpyris GyayT cugers pagon. Tucio Takix
nepecranoox passo P,=5!=120. C apyroit CTopOHEL, 3Tu HOAPY-
PH O OTHOWIEHIIO APYT K ADYTY MOTYT PACHOIAIaTHCH B IOGOM
HOpsAKe, T.e. OHE MEKAY OO MOTYT MEHATHCA MECTAMM BCEro
P,=31=6 cniocobamu. Moatomy 7 yuemuKkos paccanuts ma 7 cry-
JAbAX TAK, 4TOGH TPH HOAPYTH CHEN PAAOM, MOKHO PASIHUHEL-
st P:P,=120 - 6 = 720 cnocobamu. B

2.5. Coueranusn Ges mosTopemnwuit
Oupeenenue. Tyems n(X)=n, mozda kaxdoc k-anexenm
Hoe nodxnoxeemeo unoxeemea X Hasviaaemes conemanuexn
u3 n no k 6es nosmopenui. Koauveemao acex cotemanui us n
1o k Ges nosmopenult oGosnavaemes wepes C; .

Teopema 3. Bepra gopauyaa

. nt
C o ©

Bdecy uucao C! HasweaemEn KOIPPUYUHMON cOMEMANUL.

A Jlokasareascrso. Bepro pasencrso A =P, C. . [leficraurens-
Ho, Bee paaeleniA w n 1o k Gea noBTOpeHKil NOAYUAIOTCA Pag-

st P,—k] NEpECTAROBKAMM KA A0T0 COUETAHIA 1D 1 1O K,

! =P, C!. Otciofa HeTpyAHO nOIyuuTE Gopmyay (9). W

. 4,

Tipuyep 8. B KpyroBoM TypHEPE 1O LIAXMATAM Y4ACTBOBATH
12 urpoxos. CkoabKo NApTHiE GHLI0 CHIPAHO B TYpHUPE?

A B xampoii maprun yuacrsyior 2 urpoxa. Tlostomy Komu-
4eCTBO CHITPAHHBIX B TYPHUDE MADTHIi DABHO KOAMUECTBY Beex

1211211
-2 66w
20l 2
2.6. Bunom Hyiorona u ero csoiicrsa

BemOMHHM (OPMYTE COKDAIIEHHOTO YMHOKeHIIs:
(a +b) = a* + 2ab + b?,
(a + b = a* + 3a% + 3ab* + b

coueranuii us 12 mo 2: C},
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S roubmaropn
C apyroit cropost mo popuyse KodpumuenTa coueTaums

uees:
.

=2 - ioe= 2 Crunakme =1,

cooo02! ! © o210

€} =3,C} =1. Tootomy ynoMsuyrsie Bhe (QOPMYIE MOKHO

R —

(a+b) =Cla® s’ +

1a' bt 4 CFa” b7,
(a+b)' =Cla®-b° + Cla*b' + C2-a' b* + C2 a” - b".
Pasnowute supamenus (a + b)' u (a + b mo ykasamsoi
aaxonomeprocri. T01yUeHNbIE PeayILTATEL IPOBEDETE, HCHOb-
aya Towaectsa (@ + b)' = (a + b)(a + b, (@ + b = (a + b)x
*(a + b)". Taxiy 06pason, Als MOGOKO HATYDATBHOLO A CHpABEA-
Ausa Gopuya

(a+b)" = Cla" +Cla™ b+ C2a™ b + ...+ Cha™" b + ...+ CIb".(10)
Dra popmyaa masmsaeres Gunonox Heomona.
Beaw yueers, uto (a +b)° = 1, (a + b)' = a + b, 10 Ko3DPu-

uents Gunoma HBIOTOA MOKHO ONpEAEHTS 1O creAyiomelt
exene:

Dry cxemy massisaor Tpeyromsmuxom Ilackans, u orcona
(a +b)' = a* + 4a% + 6ah* + 4ab® + b'.

Tipusep 9. Halifen KOHUECTEO BeeX NOAMHOKECTS ARHHOTO
MHOKeCTBA, COCTOAILErO U3 N DEMEHTOB.
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A KONMHECTBO BCEX ONHODIEMEHTHIX NOZMHOKECTS PABHO
€}, KONMHECTBO BCEX ABYXOIEMEHTHEIX IOAMHOKECTS PABHO C: 1
T. ., KONMHECTBO BCEX K-DIeMHTHEIX NOAMHOKeCTS pasHo Cl,
e k=1, 2, ..., n. TAK KAK IYCTOE MHOKECTBO ABAAETCA MOL-
MHOECTEOM J1I000T0. MHOKECTBa, TO TPEDYeMOe WHCIO M PABHO
cymue

+Ctec

me14C 4G+t

. umeemm =Y C! . Ipu-

Bpecs, yuntsisas, uro 1=C'
ot

serum Gopsyay Susoxa Heiotona:
et ar .

s o

(a+b)"

Tpegnonoxus, wro a=1, b

=YY

MTaK, KOMMUECTBO BCEX NOAMHOMKECTS /1-31EMEHTHOTO MHO-

11y=2n

sxectsa paso 2°. W

Iipumep10.Hapue. 2.5 nemace- |7

Tousas Qurypa, ysnossie Toum
KoT0poit uMeIoT euerounCIenILIes | AR
KOOpAMHATEL. CKOMBKMMM CHOCO0A-

MU MOMHO A06pATECH M3 TOUKM
0(0; 0) o Touxu A(k; n), asurascs
O cTopomaM ceroumoit (uryps:

BBepx i BupaBo?

A Urobst goGpatses ua TouKH
0(0; 0) 5o Tourm A(k; n), Mt KO-
HEL NDOHTH Uepes OUPENeTEHHbIE 1 BEPTHATBHEIE CTODOHBL H &
ropugonTanbHEe cTOpOHH Kierox. TloaTomy B KaOM ciyuae
Mbt mpoXozi wepes (k+7) CTOPOR ompexenerubX Kierox. Ipi-
uem Kamait TAKOH HAGOD U3 (k+7) CTOPOH KIETOK MOTYT OT-
JMUATHGA ADYT OT APYTA NI HOPAAKOM DACHONOKEHMS Bep-
THKANHEIX H TOPUIOHTATLHELX CTODOH KJIETOK, T.€. 115 BHGODA
OUPEAEEHHOTO YTH HAM JOCTATOUHO YKAGATS /I BEPTHKATLHBIX
cropon Ketox. Toraa KomIuecTso seex myreit Gyaer pasHo Ko-

H x,

Pc. 2.5

muecrsy couerammit us (k+n) no n:C;.,. W

saane 19






