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“nVHeIHOT. [IOKEXITe, UTO KOMMONLYA NIOGHIX ABYX MMHETHEIX YHKLTH
ecTh CHOBA MueliHaR dyHKLA,

9.(4) 3mecTHo, uTo f(x-+3)=2f(x)-5 npy Bcex . Buipaswe f(x+6) u £(£+9)
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10. (3) Nycre h{x)=v, g(x)=x". Haitaure obnacte onpeener Kaxaoii

v3 dynanit f, (x)=h(g(x)) v £(x)=8(k(x)). Yemy pasro f(x) npu
x<0?

1.2 B dyoagan (32w 1(x)=5" x5, Ny xawae avemn x
awauenvie gyvunm 1(8(x)) werbise vyna?

12. @) cyns gy 1(x), To ecri avavenvin aprymenTa x, npu KoTo-
Poix 1()=0, 06PaIOT MHOXECTBO (-4:2,0). HalauTe whymns Gyvkuinm
) 1(22).

13.(3) Vapecrho, uro ecrectaenvias ofacrs onpegenenvin DI(f) by
1(2) ecre wwoxecreo (-038) (5:9). Haiane ecrecreesyto oGnacre
onpegeneny dywkun A(x)=1(2+3).

14.(3) Vsmecrio, uo ecrecraerkan o6nacrh onpegencnn D(f) gy
1(x) ecri mroxecrao [7:+4). Haifgure ecrecTasyio 06nacTs onpesene-
i gy () f(-2x+1).

15.(3) M3BecTHo, uTo ectecTeenHan o6nacT, onpeaeneku D(f) byHkuwan
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2.3 Aaws v #(x)- 22

W f(x)=x'-5xs6.

Pewnre vepacercreof (g(x))>0-

#(r(1(x)=-182-15.
3. o) - youeauan 4.2) o(p(x))=x.
s a6 6 x<0. 6 h(f(x))=f((x))=1(x). 7.ﬂy[q.%]u[_

(=l (=l

9. 2 41(x)-15; 6)87(x)-35.

10. DUf)= R, D(1): %20, ()=~ npn x<0.

e i) 12.-210). 3. (i) (159). 14, (3. 15[58)

16.2) 2,1,0; 6)x< {0;2;6}; B) xe .

7. B(f(x)) = conx’sf (k)= cos"xif (& (x)) =(22-3) .
8(1(x))=2+"~3; g (h(x))=2c08.x~3; h(g (x))=cos(2-3).
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17.(1) Aavbl dyHkum g(x) =228, h(x)=cosx ¥ f(x)=x"
Haiianre h{1(x)), 1(k(x)),1((2)), #(1(x)), &(h(x)), h(8(x)).

18.(1) A dymkumm £(x)=2c-8 waiaure £(f (<) (1(1(x)).

19.(2) Mycre /(x) - Bospacraiowan, g(x)- yuBalowan Gy Ha MHTep-
Bane (&:0). 4o MOXHO CKa3aTh O XPAKTEPE MOHOTOHHOCTH YKL
2(f(x)) Ha navrion wirepeane? Uro oo ckasare o dyrkun £(g(x))?

20.(2) OBoswasum """Td Roxaxure, uto o(p(p(x)))=x

20,2 Myer h{x)=-2¢+1, 8(x)-8x 3

a) Pewurre vepasercreo h(g(x))2h(x).
6) HalauTe 3Hauer s, npH KOTOPbIX SHaUeHVA YKL £(H(x) n AA(ELx))
pabi mexay coboi?

22.(3) flars dyrcum &(x): g; wi)=E
[ —
ag(f(x)<0; s,f[.u)));. o/(7(2)>1(3).
2.9 Peure repasercreo #(s(5))22, ecrn o(x)- 2B
R N e E—————

[oKaxwTe, HTO KOMMOSULUA ABYX TIOLIX. AOSHO-TIHEIHbIX YKL
ECTb CHOBA APOGHO-WHeHaA dyHKLYA.

25.(2) flavbl dyrruva .m:i W f(e) x4 B B 1.
Mo Kk 3Hasenvi swauese dywiauan £(8(2)) wesue Hyra?

26.(2) MasecTho, ro peweruamit ypasHena f(x)=T aeasiorca wicra
{-6,6,5,8). Haltaure xophut ypaswerwn 1(32

27.(3) asecrvo, 4To ecrecreenan o6acrh onpeanenvin D) by f(x)
ecti uroxecrso (~44) [%16]. Haiiaure ecrectaeniyio onacts onpese

nevv gyt h(x)=1(x’).
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Gy 8(2) wucry (-3) crapwr s coorsercrove wicno (-8), a by £(x)
e ¥hERT BO3MOXHOCT \Wicny (-8) MOCTABHTL B COOTRETCTEME KaKoe Bb1 TO
4168470 AAEn, ROTONY 47O (-8) HE BXOAUT B OGRACTL e OMpeAeneKR. Pasbe-
Penca, Ha KaKUE WICA MOXHO <AE/iCTBOBATL CHavana dyvKuei 8(x),anoTom
1(x) 2 a Kakwe Henban. Tak Kax gy 8(x) enpespaaETs ACHO 8 uic-
70 82+1,2 f(x) - U3BAEKaRT U3 HX KOpeHb, T0 MOMyaeM yCnoBHe 33 +120
(KOPeH® VSENEKaETCA TOTbKO 113 HEOTPULLATENbbix cen), Taki O6pason,

s nowaen, 4o ecn <1 70 8(2) wet nocuutar cuoew, a £(#(x)-
1

He cuoxew. Ho anm fioGoro x2-3
#(x), 2 3a7em 310 wnco noacTaemTs & f(x) v nonyuue £(g(x))=E(x) o-

nyMRACk HOBAR GYHKLIR, KOTOPAR KaXAOMY YHCTY U3 MHOXECTEA

€TaBIT B CoOTBETCTBVE Pesy/Tal MOCNEAOBTNLHORD «npUMEHeNY K Hetny
A6y« dyweuwii: cravana 8(x). a 3aTew f(x). Echu Kak-HUEYAb 0BOSHaUTL

31y voByio gy, vanpuwep h(x), To h{x)=f(¢(x)) u D()<|

Kpowe T0ro, wbi wviee BO3MOXHOCT 3anWcaTs ananTuseckyio dopuyny
h{x)=\Bre1

Dy () HasHEATCH KOMNO3ULMEN GYHKUUR, UIW cynepnosw-
Ll GYHKLWT, U111 CTOKHOT GYHKUUER,

ONPEAENEHYE 1.
Nyere 3aganel ase gywwaun f(2) W g(x). Ec cyuiecteyior Ta
e & v oSacu onpenenetun dyrkLn g, 1o #(x)e D(f).
70 A7 TaKUX  CYLLECTBYET SHaNEHAE YKKLU fB TOUKE 8(x), KOTO
poe obsHauaer 1(2(=)). OYHALYS, KOTopas KEXAOMY TakowY T2
o7 & cooTmercraue uncro /(#(x)), Hasimaercn Kooz dyri-
i n o6oanavaetca y=1(e(x). Mhoxecreo avavenii xe D(¢)
Tawux, 410 £(2)e D(f), ABmeTcn o6nacTio ompeAeneiya Kownosi-
.

/TR aHaNTISEC 39RaHKEIX YKL KOMMOSULHO ROCTPOWTh ek
7erko: AOCTATOUHO GOPHYTY ATA OAHOR $YHKLN MOACTABHTS BHECTO aprY-
wexTa & apyry.

Myers. y(;,—;’,m;:[x.q,nm,b“, Toraa

1(8(2)=8"(x)=|+4F; a(n(2))= () +4]
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KOMMO3ULMA OYHKLWIA
1 OBPATHASA ®YHKLIMA

A CocTaBan TR0 WY 06 NCHCRENAN aITESPH W

‘AMAYIISAA, RO L MOCTME W CAOMAE

BORPICH aPWEETHR, G 3T0 EOHXORND TASN..
AnXopen

TIpEAONOX¥M, B HEKOTOPOM YUEBHOM 3ABEACHMM CTUNEHAR HasHAUZETER
cornacHo creayiouei 1abnvue:

(©35] G54 (@a5] @55

o 10000 20000 40000

B BepxHeli CTpOUKE - CPeAHM] 611 CTYASHTa RO UTOFaM CAGUM SK3AMEHOB No-
e aKero cemecTpa, B WibxHe - paswep COOTBRTCTBOLLEH CTUNEHAWN 5 Tek-
re. B BepxHeii CTPOUKe CTeAYIOLEH TaBNHLL - HOMEPa CTYAEHTOB o CUCKY.
OAHOMt 13 YUEGHHIX TPyIN 3TOT0 YUEGHOTD 3ABEACHA, B HIDKHEI! ~ CPeAHMA
6171 10 WToram noCeAelt cecait

iz READ
3.504]3,73.2[ 4,15

o [ 11 1z i8] 14 ]15]16
4,7504,53,0]4.5[4,9]3,1] 5

5
3

CKOMLKO CTYAGHTOR GYAYT NOTyMaTS CTUREHAVIO B pasmepe 40000 Tekre?
CHOMLKo CTYAHTOR GYAYT NOTyvaTk CTUREHAVIO 0T 10000 40 20000 TeHre?

PaccuoTpym ABe dynkum f ()= 1 g(x)=Bx+1 Ha ux ecrecTBeHHLIX
067aCTX Onpeenenwa. QYHKLUA ¢(x) WHCTY 5 CTaBHT B CooTBeTCTaWe Wi
7016, TaK Kak §(5)=3-5+1. Gywwauna f(x) uwcry 16 cragur & cooreercrame
ncno 4, Tax kax £(16)=VI6 =4 . B pesynurate uwicny S nocragneno g cooreer-
crove wicno 4 8 pga srana: 5751654,

Mockoneky 16=g(5), 10 moxwo sanucare: f(16)=1(g(5))=4. @opma
sanuc £(8(5))=4 xopowo otpaxaer ToT paKT, uTo Ha WMCH0 5 CHavana
“NOAGACTBOBATW» YHKLUEH, 2 NOTOM HO TO, 4TO MOYHAOE, NOACICTBOBa
1 yviceds 1(2). Avanorvo, f(#(10))=1(31)=VAT . Owako, Hanpumep,

“
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1 fe) 128

) Haigure y(,(n;]‘,[/13)],/(,(4%]]
6 peuwsne ypaswene (g(s)=2.
FRr—r)

(1) Do gywwunn f(x)=32+2 n g(x)=-20+1. Haiiare: f(g(x),
#(1(2). 1(s(7(=). #(r(7(2))

. (2) Nycre £(x)- ospacTaiowias, g(x) - yEHBaIOWAR dYHKLM Ha UHTED-
Bane (). 470 MOXHO CXa3TH O XaPIKTEPE MOHOTOHKOCTH YHKLYN
h(x)=1(g(x)) Ha aanrom unTepsane?

1

. a0 Nyers o)=L Hasaure o{p(s). 912

Karopoe wicro. Aokaure,uro a(a(i))=x.

. Myere g(x)-2043, (x)xed
2 (1) Pewurre ypaswerswe: ¢(/(2))=1(%).
6)(3) NMpy Kawwx awavienvne x avavienve Gy g(x) e Gonetse ava-
e gy 1(g(2))?

21

. (2) 3agarel dyrkum h{x)=x v f(x):
a{1(x)). 6 1(h(x)).

2003
4

- Haiigue KommosM

. ) Bav gyvicnm ()= 222 w1

Pewte Hepapercrea:
A=) 6f(e(x)0; 8)f(g(x))>-1
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Tpaguik 1 0TOBPaXaeT 3aBUCMOCTS CE6ECTOMOCTH p eAVHI
MPOAYKLINY A, BINVLLEHHOR 33BOAOM B, OT Lekbl ¢ Cpbt C Ha
MVIpOBOM pikiKe (PHC. 1), TPagyK 2 OTOBPAXET Lekbl Ha Chipbe C.
& Teuarue 2010 194a (10 o OX - Howepa mecaea (pyc.2). Hait
AUTe MPUBIUSMTENLHYIO CE6RCTONMOCTS MPORYKLM A B KOHUE
KaxA0T0 Meca.

Puc.2

3apaun

Yacts 1

1. (21-3) Ha prcyve vsoSpaxenss rpadukm dyrkuuin y=1(x) 1

DAfy:[-2:7), Die: 4341,
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7. ) Heserhan gy /() wwest nepuon 712, wirepeane ;)32

aaeca opuynoft £(x)= 1(x-3), & roukax x=0 u He onpegeneta.
Vio6pasute rpaduk dyrkunmn u=1(x).
18.(4) NYCT /(%) ~ GyHKuA, YAOBIETEOPRIOIAR NPH BCEX & PaBeHCTEY.
1(x)=1(2-|)- Aokanve, uro 1(x)- vetHan neproauseckan By,
19.(3) Gy ¥=1(x) onpeaenena Ha acel uMCIoBH MpAOR W ABNETES
18THOI NEPHOAECKoit yHKUMEH € NepYOROH, PaBHEM 6. Ha MpOMEXyT-
e [-3,0] owa 3a43e1Cn popuynOi f(x)= ¥+ 2. HallguTe auavenve o
paxerun £(10)-1(5)+(-4).
20.(3) Gywcaann y=1(x) onpegenewa va eceit uvc-
7080/ 0G4 W ABTRETCA NepyOAWIECKOf ¢ nepu-
Opow 5. Ha pucyke 5 1so6paxter rpadik ol
YNkt MpU 32552 HallAuTe IHaueHve Dbl
(1)
1(0)-1(-9)

paxenvn

22.(1) Ynpocrure: :j%—q(wm).

23.(3) 5e/na COBMPaETCA KYMUTL KEAPTVpY B HOBOM AOME. MEHEAXEP OTAE:
7 NPOA2X NPEANaraeT eif OAHOBPENEKHO KYMHTh MECTO & MOASEMHOM
Rapkuire 3a 1 095 000 Terre. EC/W GeAa KyNUT NapKAKT, T0 &fd NpUASTCA
euje nnaTue 3000 Tere 5 MeCAL} 3 TeXOBCIYXMBaKVIE APKIHTa. ECTI He
KYTUT, TO eft MPUAETCA NIaTWTE Mo 400 TeKTe B cyTKM 32 MECTO & Tom xe
RapKikre. KaKoe UIC0 6/W1xe BCero OTPaXaeT KOMMHECTRO eT, 32 KOTO-
PO OKYNWTCA NoKkyKa wecTa napkykra?

A4 816 08 D)10 B12

24.2) Pewurre cucreny:

Oteetbl

-6.12.11.13.5.
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7. (@ Vasecrwo, wro pasencreo f(x+2)=—/(x) emnonuserc npu ecex
xe(~pico). foxaxute, uto f(x) AEARETCR nepUoAMUECKOli € MepOaOM

8. (1) Vssecrho, 47 f(x) - nepuoaveckan Gy, OSFATenbHO T
creayouvie dyviium senmioTea nepuoneckim: y=1*(x), y=(x'),
ylf(x). u=8(/(2)). rae 8(x)- vexoropen pymeuys>

9. (3) Hanaure svavenvie suipaxenun /(1)+2/(-2)+47(16), ecnn vgecrwo,
470 yHKA /= /(X) HeUETHaR W NEPHOAMNECKaR C REPHOAOM, PaBHEM
10, Ha oTpe3ke [0:5] owa onpeaenena Gopmynof (x)=10x - 24"

10.(3) Gywwann y=1() onpeaenera wa ecelt wCn0BOM ApANON 1 ABIETCR
PEPUOAUNIECKOH € NEPHOAOM 6. 1pM KaXAOM V13 PPOMEYTKa (-2i4] Ja-
ke dyrKuW (x) COBNaRGET o SHaseHVIEw dyHKLLM §() OnpeAceH-

Fases
DT T ——
1(6)+1(10)-21(8)

1.(3) Gywewn y=1(x) onpenenena wa eceit unc-
hoBGH MANOT  ABIAETCA REPHOAMUECKI < e
PHOAOM 9. Ha pucyHKe 4 vs0Gpaxen rpaguK 310
Gywnaian npw xe(-5:4]. HanguTe naveke Bot-
paxerun £(-10)~f(_111(8). r—

Yactb 2

13.09) Oy s(s) e neprion -1, va upoecrse xe(-1;a] sunon-

vnercn pasencrao 8(x)=-3x+7. Haitaire #(2013).

14.(2) UsoBpasure rpaduk dyrwmy={(x), ecnn /(x) weer nepuop T=4
va uroxecrae [6;10) avavesu £(x) 3a4ai0Tca popuynoit (x)=-¥+8.

15.(2) Usospasire rpaguk gywwainny=1(x), ecn 1(x) vcer nepuon T=2 w
v wnoscecrae [0:2] awaienum f(x) 3agaorcn Gopuynof f()=x' -2

16.(2) erwan dynkua /() umeer nepHon =4, va wroxecree [-30) 3asa-
erca gopmynoit /(,;% 1 He onpeaenena 8 Touke 0. U3o6pasuTe rpaguk

dyrwn y=1(x).
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B10poiinywKT O3Haaer, uTo ecw T nepuon, To 2T, T, 4T wT.A Takxe
senwoTcs neproawy ywkunm 1(x). Ec (%) et nepuon, To ora neer
6ECKOHEUHO MHOTO NEpHOA0R.

9 geapann 1986 2000 kowema [annen npouna caoll nepuzenull (nepuzenul -
67UXQlL07 O COAHA MOYK OpGUME! PAGHEMs! A KOMe) U Xumenu 3eu-
1 UMEALI GO3MOXHOCIYs HEROOpy>XEHHbIN 2AC30U HO100aM MO PeepUECkoe
'Ranenue & HOUHOM Hebe. By, KOHEAHO, SHaRME, 4IMO KIXA5 KONEMd nogense-
7 @ Coneuoll cucmeme epe3 paareie NpoMEXyMK apemes. U Bac, Konet-
O, UnMepecyem sonpoc: Eydeme Al 6 TUYHO CSUDEMENaMU Credy0LLE20 npo-
XoXQeuR nepuzenus xoemoil [Grea? Omeem Ha MOM 80NPOC 308uCUM o
HalMEHBLLIEr NEpUOA OBPaLIEHIR AaHHO/ KOMETH, KOTOPHI Ha CanoM
AEMe paBeH NPUGAMATENLHO 75 FoAaM.

TouHO TaK X M MpU PACCMOTPEHAM NEPHOANECKOR BYHKLINW, Hac, pe:
AE BCRIO, WHTEPECYET HaWMEHBLUMT U3 BCEX NEPHOADE.

OMPEAENEHVE 2.

HalmeHsiLIi V3 BCex Nepvoaos (e OH CYLIECTEYeT) HaskiBaeTcs
F3BHLIM NEPHOAOM MEPUOANUSCKO/ dyHKLIM.

¥ oac Mo eo3HuKHT GonpOC <40 HIHU 02080PKG - €U ON Yl
cmayems? o e, o €l y Gy ecr noscXUMER e nEpucOk, mo
cpedu Hux Halldemcs MuHuMansHiil. He ece max npocmo. Paccuompum @yHx-
ko JUpUERe Xomapa OpEdemmemca 2 ace wucroadi npawod cedyus
cepaons

D)

1, ecnu x uppauuonancio,
0, ecnu x payuonaero.

Sawermum, 4O CYMMa AHOBIX D6y PAYUORGREHBX HCen ECTs YUCTO PaO-
~HaneHoe, 0 eCnU TpUGaBUM. PAUUONATEHOE K UPPAUUOHGREHONY, Mo nomyUMC
UppaUUOHansHOE. 030Ny 110602 PALUIOHATSHOE YUCHO ecs EpuI0d JyHKLL
Aupuxne. HO 60 MoXecmoe MOROXUmess X paUUOHassHsX Wucen Henbas Hai-
mu Hauewui anewenm. Tax umoy gynuu Aupuxne wem enanozo nepoda.

Kemamu, gyskyua AUpuxAe ~ euie 00U NDUNEP, K200 2PIUK KK MHOXe-
cmeo movex KoopdunamHoll nAoCKOCT Cyuiecmsyem, Ho Kak-AuGo @pasy
mens#o uz06pazums ezo He nonyaems.

‘Teneps 06 ynpaxweria 1. 370 Kak pas TOT Cryuai, KOrA2 enyuiLe OAWH pas

JBUAETS, e CTO Pa3 YCbiaT. M H3AGGHC, 4TO Bl YBUAWTE, Kak No/Yua
erca cneayioui rpaw (puic. 1)

“
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[Aoporue AecATUKNACCHUKM!

Benvixvih HUACKUE GMAOCOD U MaTewaTVK BepTpan Paccen roBop:
«MaTenaTKa STaAeeT e TONSKO UCTHHOR, HO 1 SHICWIER KDACOTOT —
KPACOTOT OTTOUEHHO U CTOTOR, BO3BHIIEHHO YCTOR U CTPEMALIEACR
K TORTIHHONY COBEPLUIEHCTSY, KOTOPOE CBOTCTBEHHO AW BERVHaRLIM
NIPOV3BeeHAAM VCKYCCTBD.

BuecTe C YUEBHVIKON, KOTOpbIF 51 AEPXUT Cefivac B pykax, sam
DEACTONT CRE7ATS LI ORI WIAT BIOCTIXEHCAMOR ADEBHE MBEHKOR
Hayicn. HOBbIA A7 BAC KYPC Ha3bIBAETCH GATTESPa U Hatana aHansas.
B HeM a 607e¢ CTOTOM YPOBHE PACCMATPHBAIOTCA MOHATVE QYHKLIW, €6
CBO/iCTBa, MDON3BOAHAR GYHKLIW, A TAKKE HEKOTOPLIE BONDOCHI TEOPH
BEPORTHOCTY Mbi C BaMiA TIOTMeM, KakM 06Pa30M GYHKLM OTHCBAIT
OKpyKarouT Hac wp.

3adiem HYAHA MATMATAKa? BHTOB3R TEXHYKA, KOTOPO Ml MO~
3YEMCR, CUNOBbIE aTDEraTH, HMENLLVIE KONOCCAIoHYKo MOUHOCTS, AOMa,
5 KOTOPSX Ml XVBEM, CAMONeTb! B HEGe 1 KOPabH & Mope, COTOBIH
TENEGOH © TEORM pyKe, TOPT, KOTOPbIE MEUET TEOR Mala - Wi OAHO
TBOpeHMe PYK UENOBEUECKNX HE OBXOMMTCR 663 MATeMATAueckix
PACueT08 5 TOM AW MHOR CTemenn. MPAKTUHECKY BCE COBDEMENHbIE
HayKin MCONb3YIOT MATEMATAKY B CBOWX TEODETUMECKIX W Mpak-
TUECKX UCCTEAOBaHMX

3auew HyXHa MATEMATVKS IVSHO Bam? AaBaTe GYAEU OTHPOBEH-
HuMW ADYT C ADYTOM: MATO KOMy 3 BAC MIOC7E OKOHNaHNS KOSt U/
532 NOMAAOBATCA YweHvie, HANDUMED, YIDOLIATS TPWTOHOMETDUECKYE
55paXeIn, HO Bbi He MOXETE He COTTACHTCH C Tew, STO YMEHYE AYMaT,
PACCYJaTh, CONOCTAENATL GaKTH! ADYT C ADYTOM 1 ARNaTe NOTAUeckvie
BLIBOALI, MMEILIE NPAKTUECKYIO NONb3Y ~ YeHb HYXHBIE B XV3HN
KauecTsa. COOBPAMTENsHOCTs, CMEKATKa, W30BPETATENsHOCTS MOMO-
FaI0T 4enoBexy CpABATLCA C AOG5IMM MPOGNENaMA 1 CTaTo YCTewHo
TUNHOCTLH0. YMEHUS NOHIMATS ADYTOTO YeNOBeKa  PABANLHO B5IpAXaTt
CB0I0 MCb HEOBXOMMMS AT OGEKTHBHOTO OBUIEHR Moeh ApyT
 ADYTOM. VIVEHNO 3aHSTVS MaTEMaTKOT pa3BuBaior B UenoBexe Bce i
Kavecrsa,

KDOME TOrO, Kakyio 6 CELYIATLHOCTS & XU3HY Bt He B56pany, 6am
MIDUAETCA UMETb N0 C YACTAMY. A €LLIE Mbi HAAEENCH, \TO CpeaV BaC
HaTiAYTCR Te, KTO GYAYT 3aHUMATC MATEMATHKOT MDOGeCCHONATHO.

YHEGHIK PACCHUTA Ha COIMATEMoHBIX YMQUIMXCH. TEOPETIHEckas
aCTh KEXAOTO NADATPAGA COREPXUT HE TONKO MDUMEPbI, HO 1 YTpaX-
HeHi5. CaOCTORTEIb AR PABOTA Ha YIDAXHEHUSIMA HEOBXORMMA AT
FYBOKOTO NOHWMaHYA HOBOTO MaTepnana.

Yenexos & pagore!

Cysaxenview, asTopsi
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loCrapaiTect pasoGPaTLCs, KaK AaHIMI (PAGHK OTPaXaET onpeRereNye 1
COOCTED NEpHOAMHECKWX $yHKLH, KOTOPIE Ml PACCHOTPEM B 3TOM Napa-
page.

Hati4as C 104K 0 Ha N070XUTeNLHOM N0RYOCK O, Xaiia oTeuaeT Toukm
Hepes kaxauie 3 oA, @ BaXBITKaK - uepes kaxgwe 5 ea. HalT paccroskme.
MEXAY COCEAHIMM ABIXALI OTHENEHHLIMM TOUKIMH.

TEOPEMA 1.

ECu T, v T, - neprioast GywKuwii £(x) U g(x) coorseTcraeno, To

T.T
HaumeNLiee 10 T >0 TaKoe, 410 T T -eniienonoxuTensie

(=)
#(x)

\wena, senseTea nepuoAom dyHKLuA £(x)8(x),
1(x)-s(x)

| f(x)va(x).

UACTO T 8 YCROBUM TeOpEMbI HEOBAIATELHO CYLIECTRYeT. ECU Takoe
CYLECTRYeT, T0 T He OBASATENHO ATARTCA F13BHAIM NEPHOAOM.

O NpUMeHerII 3TOM Teopenbl vl GyAew FOBOPHTL Go/ee NOAPOGHO &
1368 O TPUTOHOMETPHNECK!X GyHKLUAX. BMECTO AOK3aTeNbCTBa NpHBeAei
puc.3:

Pue.3

Myt x, - HekoTopan Touka Ka npawoii Ox, npukaanexawan D(f) u
D(#),h(x)~1(x)-4(x). Inavern Gyvrsum 1 cosnaaaor Apyr < Apyrom
50 BCex UepHX TONKAX, 3 3HaUELVR QYKL COBNAAIOT APYT € APYTOM B0
BCeX KpaCH ECTM KaKGR-T0 701K CTana  KpACKOR 1 YepHO, T0 SHauEIME
(x)=1(x)-8(x) B 3701 ouke u TouKe 3, comnagaer.

ycre yvkus (x) vieer nepoa T, =3, dywkusm g(x) umeer
NepHOA T, =5 Haiith nepuoa pywuwn £(x)-(x)

@
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3aMETIM L, UTO €Y £3366iT, TKYA BVICA STOT TPaHK 1 MPOAON
AT €10 8710 W BTPABD TaKVH e OGPa3OM A BECKOHENHOCTH, TO i Kak
P31 oMy NEPUOAMNECKYO YKL € 1B nepuoon T =24 vaca

) MipuBeaem npAEp ewle OAHOT rpaPUKa MepUOAMHECKOT Gyk-
1 wwionea

Puc.2

54 buare nepea cosoi dparvent rpadka ysku £(3)
Ll B NEPHOR T O 3 GECKOMEUIAX BETe rPaduka nexwT

x x
wexay mpawbnn x=-2 w x

acuMnToTUecKW (BeCKOHRNHO 67M3K0)

PUGMMXAACH K 3THM MPAMLIM CaBa U C1eBa COOTBETCTREHHO. Beck rpagiik
COCTONT 3 GECKOHRUHOTO HWICTA TakWX BeTBel, NONYUeHHbIX U3 ASHHOD, -
PaNEbHbIMM CABNTaWM 8130 U BPaBO BAOML OCH Ox Ha 1, 21, 37 1 T4
TlonbiTaliTecs MPEACTaBMTS B BOOBPaXEHM BCi0 3Ty KOHCTPYKLIO. OBCYXAL-
HE BONPOCa O TOM, Novewy TPAGUK GyHKLM U= LEX BHITTAANT UMEHHO TaK,
Hac ewe e enepeau.
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28. (1) Vasectio, uto f(x)- Hevetuan dynkuun, D(f)=R, {(-5)=20. ey
PABHO SHaveHIe GyHILIN 8 TouKe =57

29.(2) Heverwas dyrxuw f(x) 30para Ha wioxectee (-6:6]. Ypaskerwe
1()=7 wweer 3 xoprn Ha ipowexyTie xe (18] CroneKo Koprel: wieer
ypagrenvie f(x)=—T na npomexyTke xe(~6:0]2

30.(3) Gywcun /(x) sEnAeTCR HeueTHOM, WaBeCTHO, uTo f(x)='~2x npu
220, NocTpoiite rpagw /=1 (x). Vccrenyire Gymanc.

31.(3) Gy (2) ABPRETCR HeweTHO: M3BRCTHO, UTO ()= +5 pM <0,
Mocrpoitre rpaguic y=1 (2). Vccneayirre dyiauno.

32.(2) Mpy KaKutx 3HaueruAx napaveTpa @ pywkuwa f(x)=ax+b aanserc
denmoit?

33.(4) Boncwre £(-3), ecnu vaoecro, 1o £(8)=21 gy 8(¥
‘sannerca HeueTHo?

(x)+x

34.Tycre pars verhan dywiaan £(x) v nesernan &(x). Ko dyviumn
1(x)

senmorcn hx)=1(x)-&(%), o

()

35.4) Buwowre f(4), ecn wseectHo, w0 f(-4)=9 n dywkuwn
2(x)=1(x)(x +1) sonsecs wervoir

37.(2)3a sweaps, despans, wapT 3apnnara cocraswna 6 cywme 477000 Tekre,
232 anpenb, waii, WIoH - 558000 Tekre, NPV 3TOM B TeveHIIE KaeHAap-
HOTO O OHa EXEMECAUHO YBETMUMBATACs Ha ORHY 1 Ty Xe BeNIHy.
Onpeaenure saprnary 3a ceHTAGpS.

38.(2) YnpocTuTe: 1g?(270°+ a)sin*(180°+ ).
39, Pewure HepapencTeo.

a0 ==

>0;

=

s encti12ee8)  aae
8 () Wzmj% B oTeeTe ykaxute komw-

ecrBo enkix pewenu, npyamnescau oTpesty [-10:12].

D,
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13. () ywewwn /(x) senerca werwoi vvecwo, uro 1(x)=~upu x<0
Nocrpoiire ppadu y=1(z). Vccneyirre dyvntne.

14, 2) N Kok 3naenvi napaweTpa b dyrkua £(x)=ax’+b aenserca

15. () Mpw Kok awavenumx napavieTpa o dyvwawm £(x)= " -(2a+1)z+a®
Aermerca verhoi?

16. (2) Mpw Kakwix 3Hauerwax napameTpa o ynkuna f(x)=ax+b aenserca
dermoi?

7.3 ycrs Aavis verbie gyvaut £(x) n 8(). Kakom gypacamin senor-

a hix)=f(x)+&(x). :lzk%’

Yacts 2

Viccneyiite gyHkuvio Ha veTHocT (18-25)

18.001.9) 1(x)
19,01 (x)=

] 6)f(x)x-2l+|x+2; awm:w%

20.(1)8(x)=(6x-1)"+ (62 +1)".
e (-]
Je e,

£08) (e
23 (21 (x)=(x-6) (x+ 7" + (x+6)" (x-7)".
28, g(x)=( A+ T)( 7" 1 8r-2) (£ A T 7" B 12).

B Ex)

27.(2) V3BeCTHO, 4TO () - HeNeTHAR GyHKLIAS, BO3PACTaIOWLas Ha UTepBane
(-3;-1), D(f)~R. {10 MOXHO CKa3aTh O XaPaKTEpe MOHOTOHHOCTA /(x) Ha

wiTepeaze:

2)(0:6);6) (~4:0);8) (1387
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TIpViBeATE MPVIMEDH NEPHOAMECKYX MPOLECCOB B MPVPOAE Wk B XV3Hi,
IPOLIECCOB, XaPaKTEPUCTI KM KOTOpSX NOBTOPAIOTCA Uepes pasHeie Npowe-
et

Hacmenssie uacel, deuentie naHem, GUOPUIMAY 4en0exa, Kauenu 60 3ao-
... Mot GYXB07SHO OKpyKeHs! MEPUODUHECKU MOUCKODSUIMU SGACAUSM. Heno-
‘5euecKas 1063HaMeNsHOC C 09Ol CMOOHS! U NPAKMUYECKT HyXOa € Ipy-
201, KaK 8ce200, NpUBEU K HeOBXOIUHOGIU KORIYECEHHO20 OLCTHUA MAKUX
‘A@neUl U NPOLIECcos. TYm U BOSHUKGAT HEOBY0DUMOC paccampuams ma-
KU @y UL, SHGHEHU KOMOPbX NOBMOBAIO S KaX bl pas, K0200 apeyeHm
suensemcs Ha onpedenenyio GenUY. TOKUE ByHKYU HO3HGOMCA nepuo-
Queckums.

OMPEAENEHVE 1.
Bywkuwa f(x) HA3IBAETCH NEPUOAMUECKOT, €CTM CPLECTBYET Takoe
TONOXMTENLHOR YMCAO T, YTO ANA MOBOTO x W3 06NACTI ONPeAeneH
Toun ££T Taioxe nexat 8 D(f) v f(x+T)=f(x-T)={(x). Uncro T
HastdBaeTCA nepHOAON by f(2).

Mycs f(3)- nepyioauseckan < epHoRom T GyHKLHS. Onpeaenemvie o3wa-
28T, 40 €CAI 1060 3 0BTACTH OMpEAEEN YA WMeKMTh Ha T (1pUGIBHTY
YTl OTHAT, ), T0 HOBOR 3HANEHHE APIYMEHTA CHOB OKEXETCA TEXALUM §
06aCTH OMPEAEENVS, @ SHaUEHVE GYHKLLM OT STOO HE VIMEHVTCS.

OTCI04 HEMEAEHHO CTEAYeT, 4TO CIM K NIOBOMY SHaEHYIO x W3 06MaCTH
OnpeAeTenH s HEKO/bKo pas NPMEABUTE T W OTHATE OT HEO HECKOMBKO.
Pa3 T, To peaymbrar cHoBa ByAeT nexar & 067acTv onpeenewa, Crasantoe
1040 3AMVICATE Tak:YCT  ~ IPONIBOHOR UETOE WHCAO, TOTAD A7 0BT
xeD(f)  eunonmserca orowenve x+kT < D({) n f(x+KT)=f(x+KT-T)=

(
=f| x+hT T-T...-T |={(x); nonoxwTensHoe k o3HauaeT npuGasneHvie
J pasno T, orpuatensitoe k osHadaer orvwmanvie [ pas o 7.
TIpMBEASHAAME PACCYXAEKA MOKASIEBIT, T0 SCIM k. NEKOTOpOE Hary.
Palhoe MCTO, 0 A H0GOTO 43 O67ACTH OMPSASREHHA BYHKLLA MERD
x+ kT TaKkxe NPUHAANEXUT 06MaCTH onpeaeneHus, npuuewm (x+AT)=1(x)
oy uWiods Nt A0CToBHOR MoBTOperME OMPEAENGHMR MepHORMECKOH
GYHKUMK, TONLKO BMECTO T Gurypupyer kT. MonyuaeTca, uto kT Toxe nepuoa.
ToaBe Aem HTorw. ECAM T- nepHion GyHKLMM f(x), T0
1) 108070 £ D(f) w KEZ BUMORHARTCA pasENCTBD £+ KT)=1(s).
2) ana nioBoro ke N uncno T Takxe ABNAeTC neprosom dyHku £(x).
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1. 2) Hevernas; 6) vervas;

) verHan; 1) HeveTHaR, A) QYHKLUA OBero

GAa. 2. 2) HeTha; 6) HeveTHas, B) YKL OISO BHAY, ) GyrKLLA

OIS0 B, 3. HEVETHaR. &, eLETHaR. 5. eTian, 6. eTHan. 7. Heverran.

8.1ETHaR. .2 b33 IO CKA3ATE, ) HEs3A HISETO CKaBaTh, ) YG1i0a-
1

€r.10.-4.11.5. 14, be(~9). 15 16. ac(-oi). 18. ) veverman;

6) ueTHas; €) yHKLVA OBLLETO BUAD. 19, UETHaR W HeueTHaR. 20. UeTHaR.
21, HeueTian, 22. ueTHan. 23. HEUETHaR. 24, UETHaR. 25. HeueTHan, 26, uer-
Ha. 27. 3) He/ls3A HUMErO CKa3aTs; 6) HeIb3n HUUero CKa3aT; 6) Bo3pac
Taer. 28, -20.29. 3 ww 4. 32. a=0. 33, -20. 35. -5,4. 36. 22. 37. 222000,

o ERR I
a8 oo .0<D; 0ol 0

§4 NEPUOANYECKME
DOYHKUMM

Mepeligen K paccuoTpeHMio MepUOAMIRTKX. ByHkLWF. CHavana, Kak
Bceraa, ynpaxsenite.

Kt Garapelikus. BaTapeiiky 06bemom 2500 MAY (MWIAMaMNED \acos)
AV P23 B CyTKV CTABAT Ha NOAIaPAAKY, FAS OHA APAXASTCA B Teuekve 4
1aCOB. 3aTem ee MIHOBEHHO YCTHABIBAIOT Ha HeKVI FAIXET, T4e e 3pAA
PacKoAYIoT A0 HyNEROrO YPOBKA B Teuerye 20 uaco. MoCe 3T0r0 ee onATh
CTaBAT Ha NOAIAPAAKY Ha 4 4aCa, 3aTeN YCTaHABIWIBIOT B TOT X FAKET 1 Tak
V30 2149 B ek HoBYo GaTapeiky C HyneBbin ypoEHew 3paa nocTaswnk Ha
nogsapaaky 27 bespans 2019 r03a 5 20.00. CAuTaR COPOCTS 39pAAKI U Pac:
XOAA SMEKTPHUECKOTO 3ApAAa GaTapeiiky PABHOMEPHLIMIA

2) V306pa3WIT (PaVIK 3ABUCHMOCTY YPOBKA 39pAAA GATapeiKy OT BpemeHk
B Teuenvie BAUKARLIX 5 CYTOK;

6) yCTaOBITL 0Bbem 3apAA3, COREPXAULETOCs & GaTapedike 2 MapTa 2019
f0Aa 10.00 yrpa.
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Pewcine Mycle WMo T RBASETCR MepUOAOM  yHkuan

1e}-rfs]. Cornat reopess 1 o 7 yapesracpaer che-
T, L
I

Apoum coommowenw: 7= <k Lt ki n - o

55 Hamenswwe k v n,

A1 KOTOPLIX 370 BO3MOXHO, PaBHEI 5 1 3 COOTBETCTBEHHO. Crefo:
BarensHo, T-15.

Typankhsie wcna. Torga T'=

Ny f(3)- HeveTHan mepromseckan dywkuA ¢ nepHoAOM
["""' T=10. 3sectvo, o f(7)=8. Haitm £ (113)

Petieryie. ECnn T~ 10 - NepHOA GyMk T0 (11)=f(113-11-10)=
F)~1(3-10)=1(-T). Gyrtn 1(x) - everan, crenoearensho,

1-1)=-1(7)=-8
Oreer. -8
3apaun

Yactb 1

1. (1) Neprionieckan dywwuws 1(2) Takosa, wiof(1)=-8, T=4 - nepron
Gy, Haiigure £(5), 1(81), 1(-T).

2. (2) Gyrwuying(x)uerhas v umcer nepio T=6, wa wwoecroe xe[-2:0)

~2e+1. Haiawre £(100), ¢(98). £(108)

3. (1) VsobpasiTe rpagwk wetHoi dywkLiy =(x) ecnw /(x) veer nepu

vreer wecro pasencrso g (x)

o8 T=4. v va nwoxecree [-50] auaveran £(x) saamvorca dopuyroi
f)-xo2

4. (@) soSpasue padu dyrku y=1(x), ecru /() weer nepron =2
ha wroxecree (052] svaven 1(x) 321078 Gopmynof ()=

5. (@) Heerwan dyviun f(x) nveer nepion T4 w va wwoxecree [-20]

3980678 GopUYON f(x)= '+ 2¢ . U30BpasuTe rpadiK ywkiun y=1(x).
6. (2) Uernan dyvwnn f(x) vucer nepog T=4 v wa uoxecree [-0]
3anaercn gopuynoit £(x)=£'+2¢ UaoSpasue rpau by y=1(2).
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Yacts 1

Vicenenyiite dyvktaio Ha ueTHocTh (1-8)
1 (0a) =) =x; 60)=% e)fx)-|xl; Df()=xlxl ) f=x+xl

2 (0a) f@)=x'; 6 fx)=x"; &) f(x)=x"=x"; 1) [}

3. @)= (e e (x-a)fee 4.

5. @f(x)=(x+8)(x-+4)(x+5)-(£-B)(x-4)(-5).
6. @(e)=(e-5) (£+2] s (x45) (-2
s pea

8 18

7. @1

52 | (xe2)
i

& )

9. (2) M3Becto, 410 /(x) - werHan GywKuws, BO3PACTANONIAA K VTepBANE
(31-1). MOAHO 7 4TO-+WBYBl CKA3ATb 0 XPAKTEPE MOHOTORHOCTH ()
vawkTepeane: a) (06) 6) (-405 o) (13

10.(1) Ussecrio, urof(x)- uetvan gyuws, D(f)=R. f(150)=-4. Yemy
PIBHO 3HaveHVIe dyHKLW B TouKe x=—1607

1.2 Yervan dymwn f(x) 391ava va uoxecTEe 66, Ypaswenve f(x)=T
VnveeT 3 KopHR Ha powexy e x< (06]. Caneko Koprelt Mueer ypaskie-
e £(x)=T va npowexyme xe[-6:0)?

12.(3) Gywewun f(x) senmerca weTwoi; vasecTHO, 10 f(x)=x" -2 npi x20
loCTpoire rpagw. Uccreyite ywkio.

(ACCreA0BaTk GYHKLUNG - 3T0 SHALUT YKa3QTE HYVE QyHKLUAW, MHTEDEaTE!
SHAKOMOCTORKCTED, MPOMEXYTKIN MOHDTOHHOCTH, SKCTpEMYNI YV,
HABOTLLICE M HAMMEHBLURE. JHQUCHH BYHKLM, OB7ACTE SHaveHM

dye).
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3 YETHbIE M HEYETHbIE
§ DYHKLNN

oIS AT T Kkeeh,  pceRCTION
SOTOpON YEROBEK K2 TOTANENM ReROR TNTARCH
OCTS  CRRAT TOBAAOH, KPCOT ¥ COBEPIEACTEO.

=
TS

Touu (4-3) v (4;-3) WeioT ORMHAKDBME OpAVNATH W npOTVIEOROROXHbIE
BCLUCE. OTMETETE i Ha KOOPAVKATHOM MIOCKOCTH. OTheTTe etie He-
CXOMKD Takk & NP TOUEK. HTO MOXHO CKa23Th O B3aUMHOM PACTIONOXEHIN

Touw (-552) u (5-2) vetor RpoTHBONGGXHeie a6CLCEH M MPOTHBOO-
TOXNMIE OpAVNATL OTMETLTE WX Ha KQOPAVNATHO MIOCKOCTH. OTWETTE
CUle HECKOTKD TaKVX XE NP TN, UTO HOXHO CAa3aTL © B3aMKHOM PacTO-
oxeHvn Touex B ORHOT nape?

Paccuorpim gy 8(x)=x* 4, h(x)=[a| na wx ecrecraenmoli o6ra-
IV OpeASneHvA. CpaBKUTE Mexay COBOM SHadenva #(2) W £(-2), He) ¥ H(-2).
70 MOXHO CKa3ATh O 3HaHEHWAX STHX YHKLIA B NPOTMBONONO XX TOKX?
KaKie BhBOAH MOXHO CAEaTh O CTPYXTYPE MagHKon STV BYHKLI?

T W

Paccuorpum by #(x)= 2 52", h(x)-x{s|-+*) wa v ectecraenmoii
067acrw onpeaenern. CpasHuTe mexay coboi sraverun 8(x) 1 g(-x).
(x) 1 B(~x). 470 MOXHO CKa3T O 3HauEHISX 3THX dYHKLIIA B NPOTVBONO-
oML TouKx? KaKie BIIBOAN HOXHO CAETT O CTPYXKTYPe FpaGVKOD 31K
dymi

ECTU B Bce MPaBMILHO CASRaN, TO MOKATH, \TO 3waueHy GyKL
U3 YPaxieHV 3 6 MPOTVEONONOXHbX TOUKaX COBMagaIT. Hanpimep,
(x)=(-2)" +4(-2)" =+ 42" =g(x). 310 swaur, ur0 moGan napa Touek
PAUKOR 3T dyHKLlh C MPOTVIBOMONOX KM SECLUCCaMM WMEET OANa-
KOBLIE OpAVHATHI (ypasHeHyIe 1). CIeAOBITENLHO, ATA MOBOM TOUKM (%ys0,)
2 (PaGVIKE CHUMETPHIHER eif OTHOCTENEHO MPANON Oy TOUKA (~Xy )

Yrpaxt






index-2_1.jpg
YAK373.167.0
55K 22.14n72
nis’

[aHHbI YNEBHUK PACCATaH KaK Ha PaBOTY B KNAcCe, TaK U Ha
CawoCTORTenHoR MiyueHUe MaTephana. TeOpeTAuECKMA MaTep-
an yueSHUKa CORSDWT NDAMEDH 1 YDaXHEHAS. PeuieHue npi-
MEpOS MOXHO PACCATDHSATS Cpasy NpH NEPEOM wTeH. Ypax-
HeHV NpeAHaIMaENs AT CAMOCTORTENHOTO pewewys. Liens
YIP@XHEHUTE, AMEO MOATOTOBUTS yMaLIAXCA K Goree SbBekTIBHO-
My BOCTDUATINO HOBOR TeMs, GO 3aKPEMATS MOMyNEHHbIe Hashi-
K. B 10BOM Cyuae TDEBYETCH CHauana MOMBITATLCA CDABHTHCA ©
YIDAXHEAVAMM CAMOCTORTENHO, U TOMLKO 3aTew OBPALATLCA K WX
PeLICHUAM, KOTOPbIE OBbIYHO PACTIOTOXEHS: HIXe 0 TEKCTY. KYPCHBOM
RaHbl ABTOPCKV DEMAPKY, MORCHSIOLIME OCHOBHO TeKCT.

337011 Ha 3AXPENIEHIE HABKOB PACTIOTNOXEHSI B KOHLIE KEXAOTO Te-
OpeTVNeCKoro pasjiena # pasaeneHs Ha Ase HacTy. YacTs 1 npeaHaIHa-
eHa A7 pABOTu B KNACCe. YaCT 2 CONEPXUT 33AaHVR, aHATOTVHbIE MO
CB0eMY WAETHOMY CORRPXHUO 3aarM U3 acTu 1, 1 MpegHasHaena
A1 JOMALIER paBOTH. KpOWE TOTO, 5 HaCT 2 COREpATER 3aacn Ha pas-
BTVIE KDUTIHECKOTO 1 AOTHECKOTO MbILINEHYS (BbiAeNeHsl GHONETOBbM
USETOM), 3234117 Ha PA3BUTHE GYHKUHOHANHOT: PAMOTHOCTY (KeATEIM)
V1 MIDUMEDb Ha NOBTOpeAWE (senebiu). BCe 3AATHIA 5 YHEGHKE KIacc-
GUDOBAHSI N0 YPOBHAM CTOKHOCTW OT 1 40 6. YPOBEHb CAOKHOCTH AaH
5 CkOBKaX Cpasy nocne Hovepa sanamvs.

nax 0.8,

N13 Anre6pa w asana awanusa: YebHiK 47 YA 10 K3CCa oBLe-
(06pa20RATENEHOf KO/ OBULECTEHHO-TYNaHMTIPHOTD HARpaRNEHY. U 1. /
0.8 Nax, i Appakynw, E. B. Eckenpwposa. ~ Amwamsi: ATMATHIKITAT
BACTACH, 2019, - 240 . wn.

ISBN 976.601.01.3956:9 o6,
Uocrs 1 - 240 ¢. un
15BN 978.601.01.38018 ety

15BN 97060101 30018 - (wacr 1) ©0.8 Mo 4 Apsamnu. € 8 Ecxenapons, 2019
N 97860101 39589 o6 ©700 ATHATIRITAR EACTACH 3615
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HOM BLIpaXEHUA HKAKUK OTPAHAUEHMI Ha OB7ACTE AOMYCTH
Miix auauenwil x Her, nostowy D(f)=(~ai+a), Te. obnacreio
onpeaenenyin by f(x) ABmeTea Bca wcnORaR ock. Touka
0 WWCTOBOI! 0ck OHEBMLI O5PAI0N ABMAETCA 2@ LEKTPOM Cit-
MeTpHI YCA0BM 1) ONPEASNENUA ETHO GyWHKLIM BHNOHAET-
8. OcTanock, APoBepHTL yCroBMe 2). /W M1oG0ro X BHMonHAETCR
pasencreo /( )=(-x) b= || =1 (x)

(0:46) - CHMMETPINOE OTHOGUTENLHO O -
ey e, Ml o

cranrensro, f(~x)=(~x)’ ~|-x|=x'-Jx=1(x).

By (x)=x"

Oypragnn y(x) Hammoxecrse (-31) 53a3eTCA GopHYIO ()=
2 Aenseca nw y(x)uetHoi?
D(f)=(-21). 370 wHoxecTBO He ABAAETCA CHMMETPHY
Ml OTHOGHTENLHO 1y Ha OCH
1(x) ve rermerca vermoil gymrupe

pukep 2 sensemea npocmot Ko noysumensoll unnocmpayuell mozo.
gaxma, umo obsacm onpedeneius, #a Komopoll paccuampuecemes Gyus,
auaumenso anusem wa caoiicmaa gy He 6ydem owukol cazam, umo
Byeuuu, 36306aeMse 0ot u moi e axanumuecKotl Gophynot Ho paccH-
mpuaGeiie Ha pa3nuHX 06RO OMpEQAEHLS, G0OBLLE 2060P5, SaNTOMES
e gyiuRM. Ecnu @ npuepe uioxcecmao (-21) aawesume ol io-
60e uioxecm (-aia), 20e a0, Mo OmaEm K 8ONPOCY CMAHOSUMCA NOAOXU-
messi.
Mopa nozoaopum o Hesemsi dykuax.

ONPEAENEHVE 2
DYHKLYR f(x) Ha3HIBAETCA HEUETHOT, €T BHINONHAIOTCA B3 YCAOBMA:
1) A1A MOBOTO UMCAa x 13 06NACTM ONpeAenenma D(x) WCNO x Takxe
npuramexyT DIf);
2 mo6oro ucna & D() esinonnerca pasencre £(-x)=—1(2).

YCnOBMe 1) pABHOCHTINO CHNMETIHOCTI MHOXeCTE D7) OTHOGTEr
0 Haana KOOPAMHAT Ha 0ck 0. MKMW C1OBaMY, B OGO nape MpoTHEanG
oK TOUEK N3 OC O3 TG0 GG We MPUKaRTEXaT OBMACT D7), GO 06e
PUHGAXAT D B0 BTOPOH Cryae SHaERA BYHKLM B STk TOUKEX N>
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Toxe nexT Ha rpaguke. HO 370 HauUT, UTO Beck rPAGHK CHMMETPHUEH
Cam ceBie OTHOHTENLHO 0CH Oy (ypaxsekve 1). TaKVe YKL HAIBAIOTCA
HeTHuMM,

B yMpaxHenyn 4 Vmeen g(-)-(~x)'-5(-)'~—x 51— (x'-5x")-g(x),
T.e.7106aA NAPA TOUEK € MPOTMBONONOXHLIM ABCLICCAMY VMEET NPOTUEONO.
NOXHele OpAVHaTH (JNpaXHerye 2). CIeAOBTeHO, AT OGO TOUKI (5, )
CUMMETPUHAR €if OTHOCHTENLHO (0,0) TONK C KOOAVIHATAMY (-, ) Tak-
X NeXUT Ha rpaguike. HO 370 3HAUWT, \TO BECk TPAgHK CUMMETPUNEH can
CeBe OTHOCHTENEHO TOUKM O(0,0). TaKkMe $YHKLY HaSLIBAIOTCA HEeTHMIMA

YE08Me 1) 8 AaHHOM ONPEARTEHUI O3HAART CHMMETPHUHOCTE MHOXE
CTB3 D(f) OTHOGHTENLHO Haiana KOOPANNAT Ha ocu Ox. ki CroBan,
& 71060 nape ToueK ¢ NPOTUBONONOXHLIMM KOOPAVHATaMM Ha OCH TGO
06e ke npuaanexar o6nact Dif), 2o obe npuaATexar /). 8o BTopow
Cryviae SHAEIVA GyHKLYM B STVK TOUKEX PaBH MexRy COBOI. 70 awauT,
410 €CTM KKaR-TO T0uKa (% Us) KOOPAVHATHOM AIOCKOCTI NEXNT Ha pa
UK ueTHO kLI, TO (-, ) TaKKE NEXUT Ka TPADHKE TOM e dyvK
L. Ho Takie Napkt TOUEK CUETpHUNL ApYT ApYTY OTHOCHTE/uNO OCH Oy
(0. ynpaxtsere 1), CneaoBaTenbHo, NpAMas Oy SBASETCA ochio cUMME-
TP Fpadua mioGoli ueTHol GyHIcLUL.

"Nance Gyaer CHOPUYTUPOBINO ONPEACTHIE HEUETHOI QYHKLU U COT-
GeTCTBYIOU{ee CBOVCTEO €@ rpaduka. Ho A7 Bac 6yAeT 10pasgo VikTepecsee u
NofE3HeE BHMOTHMTS CeAyOUeR ypaXHEHW.

TIoNpOByiTe CAMOCTORTENHO CHOPMYIMPOBATE KOPPEKTHOE (TPaBHTLHOE)
ONpEAEEKHE HEURTHOM GyHKLM M OBLACHNTS, NOUENY TPAGHK TIOBOH He-
HETHOI YHKLIAY FBRETCS LGHTPANHO-CHMMETPMHOR GUTYPO C LEHTPOM
caumeTpUM 8 TouKe 0(0,0)

Sensercs nu dyviyn f(x)= ' || vernoii?
T2 Paccyacuve. Tak Kak HAKIKX CIOB 0B 067aCTM onpeaene
HUA B YCHOBUN HE CKA3AHO, TO VMEETCA B BIAY ecTecTBeHtan

oSnacts onpegeners, Te. O3 aupaxenva ¥l 8 gt

3
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7. (2) Marepuanchan TouKka M KOTE6/eTcA OTHOGHTELHO MOTOXeHM Pac:
HoBecws. Ha PUCYHKe HitXe U30BpaXeH TPaduik 3ABHCHMOCT BRI
I or spemenu ¢, tae h — 370 paccroswme o1 Toukn M A0 HeKOTOpOi
NIOKORWLEVICA T0UKM A . OBHO AeTeKMe MO OC  COOTBETCTBYeT 1 METpY,
100G £ 0AHO AeneKMe CooTERTCTBYeT 1 cexywae.
»

Mlpeanonaras, 4To KoneBaHVA NPOUCKORAT 663 NOTEPH SHEPTV, BHINO
HUTh CregyoLe 3342V,

2) OnpeaenTe HauBOsliee SHauekV, KOTOPOTO MOXET AOCTUTaT® Pac:
CromHve AM ,OMVLITE MOMENTSI BPEMEHY, B KDTOPHIE AOCTHFABTCA Halt-
Gonbuee awaliervie.

6) OnpenenuTe HaveHLLIee SHaueHVe, KOTOOTO MOXET AOCTHTTS pac
CTOAHME AM , OMVLIUTE MOMEHTSI BPeweHV, B KOTOpbIe AOCTHITaSTCA Hat
£) ORMLLITE NEPHOAL, B TEEHUE KOTOpbIX paccToRmiE AM yMeHbLLaET-
A, ONVILWITE NEPHOAL, © TevenHe KOTOpLIX paccTonyie AM yeenMuvea

8. (1) M10WaAL NOBEPXHOCTH WaP3 PAAUYCA 1 BLIUMCIRETCA MO Gopmyre
=477 B (KO/KO a3 yMeHbLIGETCH 4030 NO7Ya@WOM PAAVALAM TpH
YAOTHI OT UCTOUHYKA PAROAKTUBHOTO VayeHMR Ha PaCCTORNIE, &
283 pasa Gonsiuee, uen AakHoe?

B pm——————
Touesu waccaMH m, W m, ooIRETER 10 Gopuyne F kT,

22 - HEKOTOPLI KOSGULYIEHT, £ ~ PACCTORHME MEXAY TOMEUHIMM MaC
camn,

) YBE/WIUMBAETCA WM YMEHBLIGETCA CVina F, ECIV PACCTORMIE ryMeHBLa:
6) B0 CKO/KO a3 U3MEHVTCA CVTa MPHTAXEHIA MEX Y ABYNA TOUENHLIMM
MACCaMM, €CU PACCTORKUE MexXAY KUY YBENMUMTCA B 100 pas?
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6) CKOLKO OCTaHOBOK 6D COBEPLIEHO B0 BpewA SKCKYPCHY, YKa3aTh.
NIPOAOTXVITENbHOCTS KaX A0/t OCTaHOBKI;

B) KaKOE BpeN 3aHVHAET BCA SKCKYPCUS;

) eCIM CuMTaTh, 4TO. NPBaR OCTaHOBKa 6uina CoBepLIEHa © nyKKTe B
2670pa% B YHKTE C, TO Hewy PaBHLI CKOPOCTH ABTO6YCa Ha yuacTkax AB
wBC?

4. (1) V3BecTHo, U0 06iee CoNpOTHBNeHY CUCTeMsi 13 ABYX NGPANTENHO
COBAVHEHHbIX CONPOTBNEHYA R, U R, CBR32HO € AAHHIM CONpOTVIENe-

1
HUSMIN GOPMYTON === YCTh R, = const, R, - MepemeHHas seni-

tuia RR R
2) YeenuumBaETER Wik YweHbLIaETCA BenuMKa R, e R, yeenusu-
BaeTcs?

6) BuipasiTe BensuHy R KK YHKLMIO OT NepeweNHO B~z
©) Bospacraiowieli uw Y6wBawIeH RBTACTCA dyHkLa R(x)?
) MpeAnonox, 4T R, HEOTpaHMeHHO BO3pacraeT. Y10 NPONCKOMT €
Bennnol R?
5. (3 Oymwua /(2) onpenenserca creayioum 06pazon:
28, com x50

4

@)= emocxsn

Xecmx22,

Mocrpofire pagu, nccneayiire dyweasno y=1(x).

Yactb 2

6. () Vccrenyire dywcuo y=g(x) o ee rpagwky, ua0Spaxentiowy Ka
Pacyhke rae

o)
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AoctvraoTcan) f(x)=0 mpw xe {-20}13) £(x)>0 mpu e (-20)U(05+),
1(2)<0 npy xe(-ei-2).
6. ) D(r):[127];6) E(r):[47):0) [12:-7].

A) x=-3 Touka noKanbHoro Mk, £(-3)

1], [37): 0 [-75-3]. s3]

3; x=3 Touka nokanLHo-

0wy, 1(8)=1; x=-T Toura nokansoro wakcuywa, f(-T)
x=1 Toua noKaneworo wakciua, /(1)

pin 1(2)=1(-12)=43 ) £(x)=0 npu xe{-5-8i-1; 3) £(x)>0npn

xe(B-B)U(LT], £(x)<0 npu xe[-12-8)U(-5-1)

7. 3) auGonlee aMaEHME PABHO O, AOCTHFAETCA & MOMENTH BpevcHI
£,=Bn, e 1=0,1,2,3 ..., To €CTo 1 - HeoTPHIATENLHOE lienoe Wc
70} 6) HaveHLIEE aHaveHVie paEHO 3, AOCTUTIETCA B MOWEHTE! Bpene
W 4,4+ B, (A€ 1~ HEOTPMLLTE KO Len0e UACAO; ) paccronkine AM.
JHENBLLABTCA B NEPHOAL, KOTOpbIE MOXHO MWCATS KaK (e [8rns 4.+Bn];
PaccTonHuie AM yBenUWESETCh B nepHOas 12 [4-+8n; 8+ Bn].

8 Bapan

9. 2) yeenuuumBaeTcs; 6) ymerbMTcs & 10000 pas.

10.2) D(f):(-wssn); 6) E(f):(-s-2U[-12)U(ds): ®) [0:2]. (24]:
0 (o3-1), [10], [f50): ) =0 T0uKa W, 1(0)=-1; =4 Tow
Ka nOKanLHOTO wakcumywa, f(4)=-2; ) HauoNblee W HauveHblee
aHauenn e pocuraioTes; x) £(£)=0 npu xe {11} 3) £(x)>0 npn
e (s 1)U(152], £()<0 pi xe(-11)U( )
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OrBeTei:

10 D108 & B()Eoa) o (2, [s); 0 o], [s):
A) -2 TOUKa NOKNILHOTO MUHIMYMA, f(~2)=-5; x=T TOuKa NOKANLHO-
0 iy, (7)=-6; =3 Touxa nokansHoro wakcuyma, (3)=-1;

€, i, 1(x)=1(13)=4,_min, 1(x)=1( %) 1(x)=0 npu xe{-59);
2 1(2)>0 npu x<[-10;-5)U(0:15], £(x)<0 rpw xe(-5:9).

2 2) D():[-158]; 6) E(h):[-6): ® [-5:-3], [85]; ) [-15-5), [7:8]:
&) x=-5 TouKa wuMMa, A(-5)-—5; TOUKN NOKANLHL MAKCHMY-
MO8 OTCyTCTaYIOT; €) HAMGOTbLUSE SHAUEKME. GyNKLVA e AOCTATZET.
. mi () h(-5)=-5: %) h(x)=0 npn (- Ti-4):3) £(x)>0 npn
e[-1L-T)U(~48], £(x)<0 npu xe{-T-4}; v) dyrkuna aeaserca
Wesospacraiouseit Ha wroxecreax x<[-11;-5], x<[-88] w xc[58], dyrrc
Ui AenReTCn HeyBBaoLe Ka wHoecTRe x€[-57]

3. 2) 100 kM 6) MPOAOTXUTENLHOCTS 1-0/ OCTaNOBKY 30 Mk, 2-07 - 14,
3eefh - 30 myh; B) 6 % ) 60 KIu/ 1 40 K/ COOTBETCTBRHHO.

4. ) yeenwwmacres; 6) n:,—:if—;; ©) Bospaciaiousei; 1) sensra R
CTaHOBHTCA 67130 0 HaseHII K BenMWHE B,
5. a) D(f):(-s40); 6) E(f):(-wst]U[2i40); ) (~0i-1], [Ze); 1) [-1:0],

(052];) =2 TorKanoKanLHorO MHMMYMA, £(2)=2; x=-1 TouKa oK~
HOro MaKcyva, 1(~1)=1 &) HAUBOTLLIEE 1 HaMMEHbLIRE 3HaveHU He.

o
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8. (1) Ynpocrure cneayiouye Bpaxenva:

1 1 2

e 3 e )

st I o 2] ),

arcsin| 2=3Z
6-203)
it 2fietg”
B P
1= ch’
.
e )

2 -n:lng-mm[ 5]‘..«»-( JpJroma;

6 arcin | arost et arcsind-arctg .

. (3) Ynpocrure creayiouve Bupaxeni

) arccos(cas0,0), arceos(c0s0,1x), arccos(cos(-0,07).
arccos(c0s2016,17);

), ) )
el )
) 4 ) )

) arcetg (otg1,27), arcetg(ctg(-1,24)), arcete (ote(-2015,2x)),

arcetg(clgTT7, 7).
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3. (1) Boavcnure:

2 ..«.M)..W[TJ‘...,‘..xf.m.or..‘,...(q..

s s v )

(3 Ynpocrure creayioue sbipaxenys:

) el £

%

5»..-,"{..,._] -ruln[-ln(Af]] arcsinsin,2x), mn[.

) ) ).
1) arcetg(ctg0,3x), arcctg(ctg0,7x),
arcetg(ctg(-0,37)), arceta(ctg(-0,7x)).

(4 Ynpocrte creayiouwe seipaxenis:

o arsinsin(-1), arosn{ 502 arsinsin):

s)mu(-a[—f

.«
PYRINARTR J—

6. (@ YnpoctuTe creayiouve Bpaxen:
) arccos(cos2), arceos(cos(-2));  6) arccos(cos1,x). arceos(cosd):
©) arccos(c0s2,x), rccos(cosT)

Yactb 2

7. (1) Wcnoreays snemenTaprie npeo6pasosakva P1-P8 (iasa 1, 56),
ROCTPOIiTe MOCTEAOBATE/LHO Ha OAHOH KOOPAVHATHOM NAOCKOCTH Fpa:

Gat s f(e)earorss,  g(e)earomets, Ao} Laromats,

)= jorecos2e, ofx)= 2~ Larccosze AR KoxaOH ¥3 gy

ONPeAeNVTE OBTACTS OMPEACAEHIN I MHOXECTED 3HaURHH.
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e J—— -
Puc.1

"h) ey () - HeveTHan Gy
2L 1) OBBCTE OMPeARNEHYR COETONT U3 TeX ToueK och Ox;
KOTOpHE MpHHaATEXaT Y 067aCTY Onpeeneka D(f) v 0GnacTH
D(g). 310 moxwo 3anwcate Tak: D(h)=D(f) D(g).

Mroxecrea D(f) n D(g) chmmerpume: cawi cee oHocnTen-
HO HaNana KOOPAUHAT Ha OCH O, TO M MHOXECTBD U OBLLIX ToNEK
CUMMETPHSHO CE5E OTHOGUTENLHO Ha4ana KOOPANHAT Ha OCH O

2) oo svasesys nepeuersoi veen (-

=1(x)(-8(x))=~1 (x)-8(x)=h().

1ycTe £(x) 1 £(x)- A58 HevETHbE dyHKLIY, VHEIOLYE OANHAKOBYIO O6TACT
onpegenens, h(x)=/(x)- (x), u(x)= (x)-&(x). Kawman dyrwovmmn sns-
ot B(2) v u(x)?

CyuleCTeyeT 11 yHKLUA, KOTOPaR ABARETCH 1 YETHOR, U HENETHOR oaHoBpe-

wekHo?

[n-.-. Roxaxurre, uro ecnw [(x) verHan pynkuwn, g(x) - HeuetHas, To






index-110_1.png
rnaga2 [l Towronowerpuieckve gy

 ataig1), et tgx . arcta(1g2); ) arts 27, acta(56).

11.(3) YnpocTure creayioume seipaxeni: I
12.(4) YnpocTuTe creayiowme eupaxena:

) arcotg(ctg8), arcetg(ctg(-3)): 6) arcctg(etgl,ir), arcet(etgd):
&) arcetg(ctg2,3x), arcetg(ctg).

Orsetsi:

x
9.9) J2:6) J7.10.2) 097, 017, 017, 017

Ardn ax an,
[N TR TR T
6-27.12.2)3, 7-3;6) 0,3x, 4-7,8) 0,37, T-27.13.15.14.8.

10 02n, 081, 088, 075 1.3 1, -2 2m;

o
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51, OYHKLIAA 1 CTIOCOBI
EESAIAHUS

52.CROMCTBA GYHKLIN
53, UETHBIE 1 HEETHIE OYHKLIM
54 NEPHOVIECKVE GYHKLIM

55. KOMIIOBMLIAR OYHKLIA
5.1 Cromwe gy
5.2 B0 oBpaTme kL

56, OCTPOEHIE [PAOUKOB M
VICCTEAOBAHIE GYHKLIA
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MIOCKOCTU MPAHAATERYT TPAGMKY HENETHO QyHKLINY, TO 104K (~1ps~05)
Takxe MPUHITEXAT AUy 31O dywKAW. HO TaKie naphi TodeK Ciie
TP ADYT APYTY OTHOGHTENbHO TouKM O(0;0). CeaOBaTenbHo, Havaro Ko-
OpAUHaT ABAETER UEHTPOM CYMMETPYA TPaBWIKa OGO HeueTHO dyHKLYL

) 8(x)=(+ e (e e
6) h(e)=(x+ -2+ (e 21|

Pl e 2) OBRACTLI0 OMpEASAEHYA GyHKLIM SETAETCA BCe Mo
XECTEO AGHCTBWTE b ACEN, CAMMETPHLKOE. OTHOCATENLHO
Fakana KOOPAMKAT. AR 110600 SHOHEHU NepeNeHHOM  nseem
B~ DA (x D 2= (e-Dfes (e o1
(2o e 2) =-(2). Creomarensw, #(x) 5o
ReYcn Lo
©) NoneiTin AOKasaTs, 4To AT BCeX x BBROTKASTCA pasen
Croo h(-x)=h(x) wnn AR Bcex x BwnOMHAETCA papeHCTED
(%) =~h(x), He NpEORAT K ycrexy. SHawnT /W 310, 410 AakaR
yWKLIA He 06TaRaeT CROTCTBAMM UeTHOCTH? MOXET Mt MpOCTO
OUMBAWCE & MPEOBpa3OBaNMI? C APYFOit TOPOK, NORLITKM FO-
CTPOWTE MPHNEP KOHKPETHOTO SHAUEHIR 1, ATA KOTOPOTO Hapy.-
watores 06a paserciea h(—x)-h(x) u h(-x)--h(x) npuBoAT
K ouent wTepecsm pesynaratan. Hanpuniep, h(-1)=2-h(1),
né,z):a ~h(2) (posepbTe camocToRTebHO). EC dyHK
h(x) ernan, 0 310 npoTumopeLu pasewcrey A(-2)=—4—-h(2)
eChu dyriuun h(x) HeueTHas, T0 570 RPOTUBOPEUMT paercTEy
(-1)-2-h(1

[,,,w Vicceyiite creayioume byrkim Ha deTHocTe:

CriegosatensHo, pyHkuva h(x) He o6nagaet ceoiicreamm yeTHo-

5 KaeCTBE MpUMEPOB MPHBEAEM HECKOEKO FPAHKOB YKL Ha pUC T

ECIM KaKas 60 GywKLuA 067aAaeT CBOFCTBaMI HETHOCTW, TO 160 A3
acex xe () esnonwsercn pasencreo f(~x)=1(x), nuGo arn ocex xeD(f)
BUONHAETCR paBeHCTEO f(-x)=—f(x). MloaToMy AR AOKasaTeneCTBa TOTO,
410 £(x) He 061aA3eT CBOICTBANM LETHOCTH, AOCTATOUHO MPERLABHTE XOTSH
661 0AHO 3HawEHV R NEpEMeHHO X, ATA KOTOPOTO He BLIMOTHAETCH Hi OAHO U3
pasencre £(~x)=(x) wnn £(~x)=1(x). Hanpuviep, dywwauns (x)=x" —x+3
samerca gy ofuiero augs, Tak Kak f(-2)=—3 £(2)=9(ecru 6ol
1(%) 6bina UeTHOM WM HEUETHOH, TO BLINOAHANOCH Gbi OAHO M3 PaBeHCTS
1(-2)=1(2) v 1(-2)=-1(2).

£l
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oKkaxTe Teopemy 2 M0 aHAROMUM € AOKA3ATEALCTROM Teopensi .

[T

W .

Petierye: Nycr arccos? = Torga Mo onpeAeneHIo apkxochy-

ca cosa=2 w0<asa. Tpebyerca vaim sin. Ecmac[0r], 1o
sina20, sina= /i - fl-4- 3.

978

Butmcnnre cos{arcetg(-2)).
Pewere. amerumareetg(-2)=a. Toraa no onpeaeneruio apk-
KOTaRrENCa ctga=-2 W0<a <. TPEBYeTCA HaifTh concr. Mssect-

1

1 .
 uro tga=—t w 1etga-—L cn o,
o, 410 tga= 0 1+ tg'a= L Cregosarensio, tg

Ocmaemes ewi6pome npaaunswsil 1o 81 cosa. Ham usecm-
o monkko mo, umo < (0,). OdHaKo Ha 3moM uHoXEcmae Ha-
eH KoCUMYEG MOXEm Gim KoK OmpULGMEALHN, MK U nono-
Xumenerit, Ymo Genams? U30BHGXaEN MPUZOHOMeMPUYECK/D
‘OKPYXHOC U 30MeUGEw, MO HGUEHUS XOMaH2EHCOR Y2708 Nep-
0(] YEmBEPMU ROOXUMEAsHS, & MO GPEMA KOK HGYEHUS KomG-
2e1C08 y2108 6mopol emaepmu ompuYGMeRsHY. B Haiew cry-

2<0. Credoaamensio, - y2on emopoil vemaepmu, u

Tak KaK ctga=-2<0, T0 a - YTON BTOPOV UeTBepTH, 1 cosa<0.
2

k3

Ynpocrue sin(arcetgx).
Pewierie: 0B03HaUMM arcetgx=a . TOTAA MO OMPEALTEHMNO apK-

e cos

Korawrenca ciga=z 1 < (0,7)
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MPEOBPA3OBAHYISI BbIPAXEHUI,
84 COAEPXALLVIX OBPATHBIE
TPUFOHOMETPUYECKME GYHKLM

TEOPEMA 1.
Mmoo unca  ac[-11]  eunomwserca  pasencrso

arcsina +arveosa 2

Boxasarenscreo. Pacchorpum chavanacnyail ac (031).Mlycre ABC -
ApAMOyTONLHMIE TpeyronbHyK, ZB=90%, AB=a, AC=1. Toraa
Al

sin ZC=aresing.  Avanomvawo,  ZA=arccosa

ac”
CreaoBatenso, arcsina +arccosa= A + L= ZB=1.

Nycrh Tenept ac(-10). Tak kak a<0, T0 ~a>0, ¥ 1A NONOXHTENk-
OO WICha - TOMLKO UTo AoKa3aKo, 410 aresin(-a) arccos(-a)=7.

€ Apyroit  CTOPOHB, N0 dopMynam ynpaxHeHua 1 umeem
arcain(-a) arocon(-a)-arsina - x-aresona=s - (arcaina s arccona)

Orom ereajer, wio  a-(arinas arccona)=Z, 10 ecre
aresina s arecosa= ;. Taxu 06pasow, Teopewa 1 AoKaaHa A7 Bcex

aHauerit ac(-1;0)U(051). OcTaBLuvecs acTkeie cryvan a=-1, 0, 1
TpHEMaNHb. TEOPENa AOKaIaNA,

TEOPEMA 2.

77 MOBOr0 UWCAa @ BLINONHAETCA paBeKcTEo Arctga +arcetg

11
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Aropeocusanime  Anbdcocuuangs  Diferentlcquation
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Kesgoamoe ypommerne  Kaagpar ey Quacratc cauaton
P ———————" Rootof equaton

Merog enovoraremoro Method of avdla
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Topowers napaers Porameter

Nepeenion A varitle

Norepn xopue Ty xoramy Lossof roots
Npuospereime Sorge YSpAnnaiaa  Acqustionof xtraneous
Ao sopien  Gors o

Pamocumwe ypamen Mowgec ogeynep  Equvalentcquatons
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OMPEAENEHVE 5.
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€AV OTPESKOB. UICI0 P HaSHIBAETCR BHyTPeKHe TOUKOfi 061
CTV1 OMpEAEeN IR GYHKLLY, €CTV MPUNAATEAWT OTPESKY WM OAHONY.
V3 OTPE3KOB OGACTY ONpeie/eHy, HO He ABTETCA KOHUOM Hi O1Ho-
0 13 37Wx 0TpeKos.

Ha pUcyHKe 5 067ACTLID OMpEREAENIA dyHKLUM ABNRETCA OTpe0K
4], Uncra -4 1 4 SRR KoHLaMM OTPESK, OHY He BT
A BHYTPEHKIMI TOUKaMY OGRACTH ONpEAENENA. BCe OCTaLHME
Toukn orpeaka [4i4] AEAAIOTCA BHYTPEHHUNMM TOUKaMM 061
cru onpeasnenv GykLi,
MPeAnonoxMM, Ham AaHA GYHKUWS, 1 Mbl yXe ONPeAeINl NPOMEXyT-
1, Ha KOTOPAIX QyHKLVA YGWB3ET, 1 NPOMEXYTKH, Ka KOTOPHIX dyHkLYA
sospacraer.

OMPEAENEHME 6.
BryTperian Touka 0GnaCTH onpeeneka gyKLAN Hastiaer-
A TONKOIH /OKATLHOTO. VUMM, GCTU OHa. ABTETCR MpaBbin
KOHLOM MPOMEYTKa YGHIBAHIR 1 IEBHM KOHOM MPOUERYTK] 503
pacrarinn.

OMPEAENEHVE 7.
BlyTpekKan Touka OBAACTH OMPRASTeHMA GyHKLUM Ha3weaer-
€3 TOUKOI1 NOKATBHOTO MaKCUMyVa, eI OHa ABNAETCA MpaBim
KOHUOM MPOMEXYTKa BO3PACTAHMR 1 IEBHIM KOHLOM MPOMExyTka
YouBans,

TONKW NOKANLHOPD MVHVIMYMA WIM /IOKANHOTO MAKCHMYMA Ha3LBAIOTCA
TONKaMI NOKATLHORO KCTpeMyMa.

BMECTO 0B «nOKALHI MMHMNMYM, <NOKANGHBIH MAKCMYMS, <0
KaLHLI KCTPaMYM MOXHO MPUMENATL MPOCTO <MIHIMYM, <MBKTUMYMS,
“KCTpenyM» CoOTBRTCTBEHHO.
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©CA, 4TO NIPAMETPHL & 11 1 MPUHUMAIOT BCE BO3MOXHLIE UEAbIE SHaeHV.
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Rectangle
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Polynomial
Homogencous polynomial
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Absolute term
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Leading coefficent
Trinomial

et term formula

Infinie set

Finie set.finkte aggregate
Set

Subset

Empty callecton, empty set
Setmember

Two-sided inequality
Inequay proving
Interval method
Inequalty

Mean value inequality
Inequary properties
Simulaneous inequalites
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B MpebiAyLeM NYHKTE Wbl NOTHOCTLNO U NOJPOGHO VSyUIY YPaBHEHYA BItAa
sinx—a. PesyrkTarow CTana Ta61La JOPMYR, B KOTOPOJ paCCHOTPEHs! Bce
BO3MOXI e 3HaueWVA 0. (ONPOBYITE CAMOCTORTE/LHO NOMYWHTL aKanory-
Hy10 TaBAMLY A7 YPABHEHIT BHAG cos:

[’IM, Pewure ypasrerve coss

coni - 70 abncea cooreercreyioue

Toukn M, Ha TpHroHOMETpHUSCKOl
OKpYXHOCTY. OUEBNANO, UTO Ha OkpYX-
HOCTW Her Tode, y KOTOpbiX aBuyicea

pabra - (cw. puc. 21

Pewcne con:

2= red TaK Kak
2

AuanozuHe paccydenus nokezwaIom, 4mo ec a He AEXUM & ompeske
[-1:1], mo ypaanene conx~a e uneem peensi

Paccy<acie. 3aMETUM, UTO cosx=0 TOTAA W TOLKO TOFAD KOr-
2a abcumcca Touxu M, pasia 0. ABcuwcca Toukw M, pasa 0 To-

[,.,_,, Pewirre ypasrenve cos:x=0.
20, KorA8 M, COBNAACT € ToNKaWM NEpeceHEHYT OKPYXHOETH
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Pewenme
Mroecrao pewesi  UWiewiuaep it Solution set
O6ugee pewenvie Hanns wewine Generalsolution
Pewene TpeyronoHkos  YwSYpowT wewy Solution of riangle
Hacrvoe pewene Aepbec wewin Particular solution
Coxpauiennoe
ymwoxenme
Ky pamoc A kS Cube ofdiference
K6 cyams [—r Cube of sum
Pasocrs kyon KySrapasm aiupmaces  Cubedifference
Cywma xy6os. KySTapau Kocumascs  Sum of cubes
Gopuyna keagpara Adpuansny Square o difference
pazvocT KeagparuiK Gopuynacer formula
‘©opuyna keagpaTa cyw Ex sprexti Sauare ofsum formula
oy Bwipaeria KoCumALCHHH
KeagparuuiK Gopuynack
‘@opuyna pasmoctn Keagparrap. Sauare difference formula
esaparon apuaceb
opuynacet
Gopuyne coxpaueore  Kuicxauwa xeSeiiry Formulas of abridged
ywioxenn Gopuynaps: mitipication
Crarwerna
Hocrosepnoe cobire  Haxru caegaih persistent event
Meanana praa Karapauw weguawacs  Median of series
Moga paza Karapaui wogacs: Mode of series
Paswax pras Karapasi ayceis Spread of series
Cheee apubUETICCKOE ADUBNETAKOMUIK OpTaCh  Arithmetic average,
arithmetical mean
Srithmetic average
SnewenTapHoe coSiTWe  SnewenTapnoK xargal  Elementary event, simple
avent
Texcrossie sagaum
Bpews Yaxur Time:
Rowxenne Kowanwic Movement
Macurag Macwras Coverage
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B
PAROB U CETSSHIMIE < HEl OGaCT MaTENIaTUNIE TapHOHYMECKY Ko, o
OpH CTNIAHLX TPOLLECEOB W ADYTHE. AKTYANSHOCTS TPUTOHOMETpUI 5 Ha-
CToRUCE BpENA MOATBEPATETCA KOTA Bl 16w PAKTON, 70 HaTEMATIECKUE
TPUILULL UCHOTLSYewiG M MEpOAaYE Y0 1 BHACOGOPILI (12
FPUMED, Gin0B  pacLIeRen JPE)  PaspaBoTaHl COBpEMERHM Mare:
VAU 1 OCHOBE TaK HASWBIEME TPUTOHOMETPHAECKX PAAOE Bypbe
(1768-1830 7). r).

MPOCTENLLNE
B TPUrOHOMETPUUECKVE YPABHEHMS!

B Peay/kTaTe VayUEHVA ASKHON TeMbl Vbl HaYLVIMCA PELUATE YPABHEHVA
5123 sinx=a. HauHew C YTIDaXHeHUT], A7 BHINOTHEKYS! KOTOPX Wbl Pexo-
MENAYeM UCNO/I3208aTh TPHTOHOMETPMUECKYIO OKPYKHOCT. He 3a6uBaiiTe,
70 6CTM YTON ¥ OTMEUEH Ha TPHTOHOMETPHUECKOI OKPYXHOCTH, To CHHYCOM
Y713 x REIRETCA BTOPaR KOOPAVIHATA OTHEUEHHO TOUKH.

T

VaBecTio, 410 avyc ya % pasen 0,5. 310 akawr, w10 yron & aenserca

Pewervien ypasHenvs sinx=0,5. CywecTeyioT /i ApYTUE ewewys 31oro
YPABHEHUA? ECTW 13, TO Ha3OBHTE HECKOMLKO W3 HitK.

T W

Vi3Becro, wTo eciu £=0, To sinx=0. BepHO /M OBpaTHOE yTBEpXACHUE:
ecnu sinx =0, T0 £=0? OTeer 0BockHyiiTe.

T N

Onuerare v ock 0y wcno V. CywecTayer i Tavof yron wa TpuToroueT-
pHiecKo oxpyxHoCTH, 7o ero cyc paser V32

Hatikew ¢ ypasrerwa sinx=0.
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TPUTOHOMETPUYECKUE
YPABHEHUS N HEPABEHCTBA
HGETO At . €T gD WERTR, TeRNET

KETOPrD COXTABR 20COMOTIOE A0 ¥ KINERRNE Be-
PR, SUTRGHECH EAGBECT, 1 GTHECEANE A2

lepBbIM CrewanaVPOBaHHEIN TPaKTATOM o TPVITOHOMETpYY Gbin TPaK-
137 CPeAHEAMATENORD YUENOD AR EvpyHI (CXI B2 <KIOU K ACTPOHOMMID
Canr TpaKar yTepsw, WO CoxpaHVIROCh HeGonbLioe <BeeAeHvie B aneveHTH:
CTPOTONVHECKOTO UCKYCCTBaw, COAPXLEE B NONYMTPHOF opie MTOXE
HUE 0CHOB MATEMATHKN U aCTpoKOWYI (995-096 FOfbl). GYHAGMEHTAbHOE
V70 XKV TPUTOMOMETpHY KaK CAMOCTORTe/HO HayKy (Kak TAOCKON, Tak W
CepiniecKoil) Aan nepatACKViA MaTewaT 1 aCTPOHoM Hacup ag /i aT-Tycn
51260 rony.

TaKim 06pazom, K Konuy XIll BeKa Geii OTHPHITH 6a308bie Teopewt,
COCTaBAANOUME COREPXAHME TPUTOHOMETPHY:

= Bbipaxenie MOBO TPWIOHOMTPHIRCKOR $YHKLIN \epes 71060

apyryio;

- GOpMYT AT CHHYCOB 1 KOGHHYCOB KPaTHbIX W MIOMOBMHHbIX Y1708,

a TaKKe AR Cyu M PaSHOCTH yT70B;

- TeOpewei CHKYCOB 1 KOCHHYCOB:

~_ pelienvie NIOCK!X U CHEPUNECKY TPEYTOTsHHKOR.

Mocre 1070 Kak b XI-XIll bexax apabexvie TpaKTaThi Gbinw nepeseers va
ATk, MHOTVIE Wae VHAWIACKYX 1 MCTGCAYX HATEWaTKOB CTafM AOCTOR-
Hiew eBpONEVHCKOR HayKy. KpYTHbIM AOCTIXCHIEN CTaTa MOKOTPAIA He-
MELKOO WaTeaTHKa. PerioMOHTamHa alIATh KT O TPRYTOMHIKAX BCex o
208> (ony6n. 1462-1464), B KOTOpO Geinin CBeAEHAI Bce U3BECTHbIE K dTOMY
MOMENTY 3HaHVR O TVIOCKOT 1 ChepY4ECkoli TPHTOHOMETpIA W NpUTOXeHbI
CeaNauHbIE TaBMVLIN CYMYCOB ( Warom 1) W TaHTewco (¢ warom 1). Mlocne
XVI BeKa 3TOfI Tewoli 3aHVIATHCh MHOTVE BbAZIOUIMECA YHeHbIE, B TOu WCne
HuKonai Koneprik, Morawt Kenviep, Oparcya Brier.

Cospewentei Ba TpUTOHoweTpYA WA fleorapa Jinep (1707-17853).
B TpaxTaTe «BoeacHvie B aKana Geckoewnsx» JWTep Aan onpegenerve
TOUTOHOMETPUMECKVX YKL, SKBMBATEHTHOE cOBDENeKHOMY. Maepa
0603HavaTh 06paTHEIE TPHTOHONETPHNECKV ByHKLVI C MOMOWLb0 MPCTaE-
KW arC (0T 7aT. arcus, AYra) MORBANACH Y ABCTPHIACKOTO HaTewaTvKa Kapia
Wlepdepa (Karl Scherfler, 1716-1783) u 3akpenvinace Garogapa flarpatory.
VImenoc B Bitay, To, Hanpyep, 0Bkl CYHYC MO3BOTAET M0 AYTe OKPY:
HOCTU HaliTh CTATVBAIOU0 €€ XOPAY, @ 06PaTHaR GyHKLYA peluaeT NpoTi/eo-
nonoxyI0 3aaavy.
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Petuurre ypasrenve sinx=0.
DAyt OTMEU2eN O Ha 0CH Oy. Ha eARHIIHOM OKpYXHOCTA
HaXoMM TOUKW, Y KOTOPbIX OAVHaTa pasHa O (pUC. 1). 370 OKast
BaIOTCA TOUKY NEPECENEHA eAVHVUHON OKPYXHOCTH C OCbI0 Ox.
[evraRch OT Ky B NONOXATENHyIo CTOPORY (NPOTHS uacoBOi
CTpe/kv), NOyUaeM NOCTEA0BTe b HOCT YTAOB 0, 21, 31, 4T U T.A,
[BieHvie B OTPYUATE/IbHYIO CTOPOHY AAET MOCTRA0BATENLHOCTE
Y7080, -1, -21,-3n, -4 7.4, B pesybTae nonyvaem sce peue-
WU ypasHenva sin

Pewerne: sing=

> x=ak, e ke

ey PELIWTE ypaBHeNMe sin )
Paccycaciiie. OTMeaew 1Ha OCH Oy MBWAVIM, HTOTONEKOY OAHO#

TOUKY Ha TPHIOHOMETPUNECKOM OKPYXHOCTH BTOpaR KOOPAMHATa
Paska 1. 370 Cawa BepXHSR T01Ka C KoOpAWHaTaw (0.1). Hasosem
37y Touky H. 1YCTl TouKa M, ABMXETCH N0 OKPYXHOCTW, HauMHaA C
nonoxenvs

0, MPOTHB U3COBOMCTPENKH, TO eCTL BMONOXMTens-
How Kanpasnekyy. B nepski pas M, cosnagae ¢ H npi

310 o, 10 = oo pewesypanmessn s <1 Tox
ok o S sans i ocomio nepMoADH dyHILIM pusinz,

.

To npuGasnese unn susranwe icna 26 o7 wca ¥ weckons-
e 2

Ko pas e aesser swanerve oy Hompuep, wicro %2,

2

Zian, Zion ura, aacre 2. Xz, Z-6m wra Tacke
Faia a gy *

RBNRIOTCH KOPHAMY YPaBHEKV sinx=1. TaKim 06pazOM, pewe.

i ypassenn a1 sarserca e uncen X.sak, e b
PVHIMAET NPOVIBONLHOE Lenoe SHaveHve. z

Pewenve: sin: +2ak, e k - NpoUsBONsHoe Uenoe
wero.

TIpViBe dekbil MPHMEP HaWEUIET 06U NOAXOA K PeLweHvIo ypaskenwi
TUNa sinE=a C NOWOLLI0 TPVITOHOMETPUUECKOM OKPYXHOCTH. BOT HeGOL-
woih anropuTw.
+ OTwevaew W0 a Ha ocu Oy. T1POBOAVN FOPWSOHTABHYIO NANYI0
UEPE3 TMEVEHIHYIO TOUKY U GUKCVIpYeN MEpeceueK 3TOR NpAMON ¢
TPUIOHOMETPUUECKOH OKPYXHOCTLIO
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AVITeNewM NEPROFO U3 TVX TpeX 3Tan0B, paBHa 0,8, Kaxawiih creayiowit
31an Cr0XHee NPAUAYLLYNY, NOITOMY BEPORTHOCTE NOGRANTE Kax Akl pa3
JMEHLLLAGTCA Ha 0,1. YUACTYE B0 BTOPON t TPETLeM ATanax HE 3aBUEHT
O PesyIbTaToB BLICTYMNEHU Ha NPeALiAYLLX. KaKOBa BEPOATHOCTS TorD,
o

) COpTGMeH CTaHeT NOBeAuT/ewM B0 BCex TpeX OTEOpOHbIX Tanax;

6) CopTCues CrareT noGeauTeNew TO7IKO B0 BTOPOM 1 TpeTbel STanax;
B) COPTCMeH He CTakeT NOGeANTEIeN Hil B OAHOM 3 STanos;

) CIOpTCueH CraKeT NoBeauTeNew B KaKVIX-TO A8y U3 TpeX 3Tanos?

Yacte 2

6. B OAHOM MELLKE HOXOATCA 8 X WAPOB 1 6 3eNEHbiX. B ApyTOM Hel-
Ke MaxOAMTCR 6 xeTix v 11 3enewbix. Hayran AOETalOT Mo ORHOMY Wapy
Y3 KaXAOTO WelLKa. KakoBa BEPOATHOCTS, wTO:
) L1aP V3 NEPBOFO MELLKA OKIXETCA XEATib, U3 BTOPOTD OKAXETCA 3eNE-
6) 06 wapa oKaxyTCs pasHoro usera?

7. VcNbiTakvie COCTOMT & TEXKPaTHOM NOAGPACHEAHYY VT PATLHOTO KYBUKA
KaKoa BepORTHOCTS TOT0, 410 CAYaTCs e Tpi COBMITW: epBbi pas Bbi-
T HeueTHOE UCAO, 50 BTOPOV: Pa3 BHNAAET He MeHbLLe 5, 6 TpeTwil
pas unager 22

8. B KaXA0M 3 TPEX ALVIKOB HAXOAWTCA 10 20 Crienix 10 Hecnenbix ABNOK.
Hayrag AOCTaIOT 10 0aHOMY AGTOKY U3 KaXAOTO SLKa. KIKOBa BEpOAT-
) AGNOKY 3 NEPROO 1 TPETLErD ALYIKA OKEXYTCA HECENHIMM, 3 AGNOKD
V3 BTOPOFO Auyyka - cnestin;
6) CPeAM TPEX BLiYTLIX AETOK POBHO 2 OKIXYTCA HECRRNLINUAY

9. CIpeno nonaaaer e € BepOATHOCTLIO 0,7. Ok MpoV3Be 2 BLicTpena.
KakoBa BepOATHOCT Tor0, UT0 CTpeioK:
2) 063 paza npowax ynca;
6) POBHO 0V pas NpoMaXHYC;
©) 06a paza nonan & Lenk?

10.POGWH FyA nonagaeT us nyka c 30 WAT0B B THIKBY C BEPOATHOCTLO 0.9, 36
S70KO - C BEPOATHOCTEA0 0,4, Ok COBUPARTCS CTPEAT OV Pa3 B TIKBY,
2 670pO# pas - 6 A670K0. Kak0Ba BePORTHOCTS, 4To:
) Or He nonager & Thiksy;
6) 0w nonager & 9670K0;
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A A powa nepeoro crpenkas u cosra B anpowak sTo-
poron, te. P(C)-P(A)P(B)-0.2:0,3-0,08. Taxum obpason,
P(C)-1-P(€)-1-0,06-0,04

3anaun
Yacts 1

1. B OBHOM MELLKe HAXOAATCA 5 XEATHIX LAPOB V1 6 SeNeHbiX. B ADYTON Ml
Ke HaXOAWTCA 7 XenTeix v 11 3eemeix. Hayaauy AOCTaIOT 0 OAHOMY Wapy
V3 KaXA070 MeLLK. KakoBa BepORTHOCTS, 4TO!
2) 063 Wapa OxaxyTCa xenTeimy;
6) 068 Lapa OKYTCA OAHOUBETHbMI?

2. VcnuiTanyie COCTOMT B TEXKPATHOM NIOAGPACHIEIHVI UTPATLHOTO KYBUKA
KakoBa BepOATHOCTS TOro, UT0 BCR TPM Pa3a BLINAAST HEUETHOE YCTO?

3. B KaXBOM W3 TPeX ALYIKOB UMeeTCA N0 12 M3genii. B nepsow Auke 13 12
AeTaneH! 2 ARNIOTEA 6PaKOB3KHbIMM. BO BTOPOM U TPRTLEM ALMKAX HaXO-
‘AVTCR COOTBRTCTBEHHO 1 M 3 6PaKOB3HKbIX MACTWA. 13 ALLWIKOR AOCTan!
10 0AHO/ A€Tan. Kak0Ba BEPOATHOCTB TOTO, UTO:

) Bce TPH AETaM OKA3ANMCh BPAKOBAHHEIMM;

6) sce aerany okasanwics Ge3 6paka;

©) ACTaNk U3 NEPBOTO ALIKA OKA3ANACH BPAKOBIKKOF, 3 ABE APYTVIE OKa-
3anmcs 6e3 Gpara;

) CPeav Tpex AeTaneii pOBHO 0AKa 0Ka3aNaC GPAKOBAHHON

4. (3189 CTPeKa COPEBHOTCA MO CTPe7Ge W3 1yKa. BPOATHOCTS NONaA:
HUR NepBbi CTENOK B Uenb PABH 0,8; BEPOATHOCTL NOMAAAHI BTOPOTD
CTPeKa B Len pasHa 0.9. ECIW Kax Ak U3 CTPETKOB CANGeT 1o OaHoMy
BICTPenY, To KaKOBA BRPOATHOCTE TOTO, UTO:

2) 0Ba cTpenka nonaayT 8 Len;
6) nepsuii nonager 6 ens;

5) nonaer TonKo TOPOI;

) 063 CTpenka mpowaxHyTCA?

5. (4) A Toro, UTOBkI CTaTh YUACTHUIKOM 3AKTIOWHTENLHOF 3Tana Ky6Kka
MVIPa, COPTCMEHY HEO6XOMMNO NPHUHATE YUACTUE B TPEX HESABCHMBN
0T60pouKbiX JTanax. BePORTHOCTL 0T, 4TO CMOPTCIMEH CraHer nobe:
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Creaiou sapuaToB PUC. 2

Y Gonlensy HBUEIW IPIYMENT COOTBETCTEYeT Gonbuiee 3Havervie
oo

et  pacter 1o Toxe pacrer;

C el Goneiie 5, Tew GOnLE oy

OMPEAENEHNE 2.
Gymeuurn y=1(x) rasmisaeTcs HeyGuparowei Ha HekoTopoM npoe-
XYTK, €CA A7 106X UMCR! , .3, U3 STOTO MPOMEXYTKD, TaKIX HTO
,> &, BBnoHAeTEA HepageHcTEo 1(x,)21(x,).

Ha puc. 3 u3o6paxen npuvep rpaguika HeyGusalowieit gyHui.

OPEAENEHVE 3.
Oymragan = (x) Hasuisaercs yGuearousei Ha Hexoropow mpovexyT-
K@, CCTU AT MOBX SCeN 7, U, U2 STOFO MPOMEXYTKA, Tkt 4T0,
2, BunonHAeTcA Hepasencreo f(%)>1(x:).

YpoLeHHbIE GOpMYPOBKI OMpeAeNeH yYGHIBaIOULEM ByHKLIL:

= Gonbluewy SHaugHMIo PYMEHTA COOTBETCTEYET MeHbLUEE aHaueHNE
Gy (puc.d);

- eCI X YBEMNMBAETES, TO § YMeHIaeTCS;

- dew Gonbive x, Tem wewble /()

OYHKLI, YAOBRTEOPIOLLME YCIOBIRM OMPEACEHI 1 AW 3, Ha3HIBAIOT-
€5 MOHOTOHHEMI (CTPOTO MOHOTOHHBIMY).

OMPEENEHVE 4.

Gypnauin = 1(x) HasmiBaeTea HeBo3paCTaROLLEH Ha HEXOTOpO Mpo-
MERYTKe, 6 A3 MHOGHX UWCEN , 1, W2 STOTO APOMEXYTKS, TaKINX
410, Benonwserca Hepasencreo £(5)21 (x,)

L

Puc.a Puc.s
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5) ok nonageT poBHO 8 36710K0;
) OH MONAgeT B TONKOCTH B OAVH MpeAweT;
) OH NONaRET XOTA G B OAUH V3 MpeANETos?

11,704 2037. NIpeACTONT UeTBepTLGMHan /T UeHnIOHOB. BCTPeUaIoTcs Ko-
WaKau «KaifpaTs - «Pean Magpu s, aMakuecrep fOraiTeas - <5apapyn,
«Hencits - fOBEHTYC, «3eHUT» - CAFKCs. BEPOATHOCTS TOrO, WTO NepBan
KOMalAa B Nlape NOGEAUT BTOPyIO, PaBKa COOTBETCTBRHHO 0,9, 0,2, 0,5 1
0,3, ONPeAS/ATE BEPORTHOCTI CAGAYIOLLMX COBITHT:

a) <KaifpaTs He CHOXeT BLMIpaTe y <Pean Maapiay;

) eKalfpar He cuOXeT BbIUTpaTe Y «Pean Maapyay u «Maruecrep
1OHaliTens noGeauT <Basapiion,

5) <Kaiipar» BuMrpaet y «Pean Magpua», «kOBEHTYC He pONTPAET KouaK-
2@ Hencit, 3 FONaHALI He TIPOHTPaloT PoCCHAHaL.

4.2)0,72;6)0,08; 5)0.18; 10,02

. 14 o 62
5.2)0,396,6)0,084; 8) 0,026, 0,452, 6.2) 70 O
1 2.2 "
74 82265, 9.2)000:6)042 0049,

10.2)0,1;6)0,4;8)0,04; 10,58; H094.  11.2)0,1;6)0,02;0)0,252.
12,2 13.4a 20%.
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6) Cabie, cocTonuiee & RpowaKe RepROro H nonagah 10
poro ecre npouatesere AB. Tax kax A 1 B vesamab, 10
7w B roxe vesamwcin. Creporareno, P(AB)-P(A)P(B).
flo” reopense 5 o BepoamiocT! G mporuBonOo:
v cobunii P(AB)- P(Z)-1-P(4)-1-08-0,2. fanee:
P(B)-P(A)P(8)-02:0,7-0.14

) ECM POBHO 0AU CTPEROK NONa, AN, NPOVOLID oKD
113 COBIT. oMo MEpEWI 1 AROUBKHYICA BTOpoIt W <.
il npowaKAYICA, B10poi nonans, CoBMITE <nonay nepew
npowaxiynca eTopoii sersercs npowseeserwen AB; coseve
B NpOMaXIC, BT0pO Nonas EETEA npoVEEACHEM
2. CreADBaTeToo, COBMTHE <pOBHO OMK CTPEOK nonas -
rretcn cyoit AB+ 4B, nprien corin AT n AB surmorca
HecOmEETMI. T TEOPENE 3 6 NG HeCOmEE MY COOMT
meens

P(4B+ ) P(AB) p(AB)- P(A)P(B) P(A)2(B
,8-0,3+0,2-0,7=0,38.

) Crocs 1. CoBMTHE eK0TR 6w O U3 CTpEIKOR Romans ecrh,
oueBao, qaia cobuTvl A n B (cu. onpeaenekie o
Mt COBUTI B 1 1.3 danko £rape. Mo Teopone 2 Nonyiaen
P(A+B)=P(A)+ P(B)- P(AB)=0,8+0,7-0,56- 0,94

Cric 2 CoBbTME 0T 6l OAWK ¥ CTpENKGR monan ecr
i ecoBmecTibix CoBMTI <nonan nepoi 1 npovayIC
Eropoih, <nepEl NpONaXAC, BT0pol nonas, <nona oGan:
AT+ AB - AB. HukaKue iea e i coBuTi e woryT ryTbc
QRHOBpENEHND, CIEAORTENkHO, M W AN ¢ HECORMECTI
it CoBMTIm 1 10 T80PeWE 4 Ry A

P(4B+ B+ AB)- P(AB)  P(B)+ P(aB

=P(A)P(B)+ P(A)P(B)+ P(4)P(B)=
S0,80,810,2.0,7+0,80,7-0,04.

710606 3. CoBbITHE € eXOTA Gbl OAUH 3 CTPEAKOB NONaT» MPO-
THBOMONOXHO COBLITMIO € <He MONAN Y OAWH». CAEAOBATENBHO,

0 reopeu 5 wmeer wecto pasencrso P(C)-1-P(C). Cosae
' e MoNan Hn e T MpOSBEAEHHE HeSIBHCHMX COBbI
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4. Bopuyne OO0 aprywenTa:
singx=sinz - dsin'x; cosix=dcos x-Beosx.

5. opuyn noKIxEHvA Crenew:
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EU, sinx-siny=2sin®Yeos ™V,
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oareasmmams soe{-S)c5
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5
/@ pewsre epasercrso arsos{x'-Jx+2) -2

4. (3 Pewwrre ypasrenws:

2) Barcsin' x+Srarcsine 24 =0;  6) Barcsin’.x +Srarcsinc +2x° =
5. (@ Pewwre Hepasencrea:
2) Barcsin' x+ Srarcsine-24° <0;  6) Barcsin’x + Srarcsinx -2¢" >0

6. 2)() Pewue ypasmenvie arctg(4x* ~3x-1).

6)(2)Pewnre Hepapencroo arctg(ds* -3x-1)>

T
5)) Pewnre epasencroo arctg{t-3x-1)<-%
7. Pewme ypasten;
a) (2)18aretg’x - Brarctge=n"; 6) (3)18arcetg®x - 3rarcetgx =
8. Pewe Hepasencres:
a) (4)18aretg’x - Brarctgx <x’; 6) (5)18arcetgx - Brarcetgx = x"
Yactb 2

9. Pewure ypasHenvs:
2)(1) darccos -3

6)(1) -GaresinT—

o) (1) arcta 5+ () darctgax-0.

10.Pewunre Hepasencrea:
2) (2)arccosx~3x <0, darccosx—ar>0;

6)(2)-BarcsinTx—x20, ~SarcsinTx—7<0;
©)(2Marcty o 7<0, darctg x>0

mzu.mqiox.ga, 4mu§dn>n.

11.9) (1) Pewure ypasnerve arsin(2,55° - 4x.+0,5)- X

oo
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6)(2) Pewnre nepasencreo arvsin(3,5¢° ~4x+0,5)< %

5)) Pewnre epasercroo arcin(a5e"-4x+0,5):2

12.(3) Pewwre ypaskenus:

2) arccos's = Omarcoosz-21°; 6) 9arcsin’ x=9rarcsinx - 2x'.
13.(4) Pewmre HepasencTea:
2) arccos's < Omarccosz 217 6) 9arccos’x > rarccosz 21"

14.2) ) Pewre ypasenve arcct(~+” +5x—1)=

6)(0) Pewnre nepasencreo aretg(-x'+5x4)27:

©)(5) Pewnre Hepasencroo arcotg(~x'+ 5 -4)< 3

15. Pewwre ypaswenu:

)(2) darectg’s +7° ~Srarcotg; 6)(3) daretg’x s x ~Smarcige.
16.(4) Pewwre HepasencTea:
2) darcetg’x-ox’ > Srarcetgx ; 6) darctg’x +x* >5rarcigx

17.(3) Onpenenute onepauvio © creayiouym o6pasow: aGb=a'~ab+b’,
2 @ u b npouBoLHete uCra. BucnTe 26(180).

18.(2) Mlycr Aawei icna a W b, NP0 KOTOpbie V3BeCTHO, 410 0<a <1 W b>1
Cpean CreayIoInX MATM UACeN YKaXWTE HOVMEHbUE: ab, a, a:b, b,
arb.

19,3 Aca via warousne 1 Yce a ocruKe CTapTYOT ogHospeMEHKO 13
ORHOR Touki KPYIOSORD WIOGES 5 oo HanpaaeUNM W ABATATCH
<Moot Copoca. epes 3 1 arv BnGpEE H0Ra OXa:
Salce ORHOBpeNEHHG B TouKE ET3pTa; M 33 10 spewn Acara
00 a3 obronan Y. B0 (KOnKG Pai CHEAM KOpOCT MOTOLR
GOt CKOPOTY OGP, CT YCeN 20 240 Ycnen AT PORH O
oy

6x=1;  Bxe0; 1

6 xe 1], %=1
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Tewneparypa 6037yxa OKpyXalouLeli CPeasl 33BUCHT O Bpemer CyToK, cuna
TPABHTALVIOHHOTD MPUTRXEHV MEXaY ABYMA Tenam 3a6MCHT OT PACCTOSHIR
Mexily HWMM, BaLID OUSHKA 30 HETEEPTk 3ABUCUT OT KOTWYECTBa Yaco, Npo-
BefKHIX 33 KOMNLIOTEPOM (KaK?. [IPHBEAUTE EULE HECKOTKO NPHNEpOS (13
OGMACTYT MUKV, XNV WA ApYTAX HRYK, U3 XUSHEHNbIX CHTYALLT) 328MCH
MOCTU OHVX UICTOBbIX BETWUWH OT ApYTWX. (1OMBITalTeCh OGLACHHTE N
UUH 3ABYICHMOCT BEAMNMK OAHYK OT APYTVX. [IONTaiTeCh Takxe CpOrHo-
SMPOBATL CHTYaLINO. HANPWMEP, ECU PACCTORKME MEXAY ABYMA TONEUHANM
MACCaMM YBRIWAWII B 2 a3, TO B0 CKO/KO Pa3 YMEHSILMTCR CUAa FpaBHTa-
LIMOHHOTO MpUTAXEHA MeXAY MMM

OMPEAENEHVE 1.
IYCTl MHOXECTBO D - HEKOTOPOE HEMYCTOR MHOXECTED e BYHK:
Lei f, OnpeaenekHoi Ha MHOXECTE D, Ha3HIBaeTCs MpaBuII0, Ko-
TOPO@ KaXAOMY JEMEHTY  MHOXECTB D CTaBuT B COOTBRTCTAME
HEKOTOPOR SAUHCTBRHHOE A/ A2HHOTO IEMEHT YWCTO y, KOTOpO.
Ha3MIBIETCH 3HakeHvIEN GYHKLY B TOKE x 1 0603HAAETCH ().
UCTI0 Y HaSHIBAIOT Takx@ 06Pa3OM SrewenTa M YT /= (x). Mlepenen
Han BenViuvHa x HasbIBAETCA APTYMENTOM BYHKUMWA f VI HesaBUCuMOl
RiepeMeHHOi GyHKLIY .

OMPEAENEHVE 2.
MHOXECTEO D Y3 ONpeAeiev s 1 Ha3kIBaeTCA OBRACTLI ONpeaenex
yHkun £ U 0B03HavaeTEs D).

OMPEAENEHVE 3.

MHOXECTEO 0BPa308 BCEX MMEHTOB 3 D(f) HA3HBASTCH MHOXE-
CTBoM 3HauekWi GyHKkLM f 11 0Bo3HavaeTca Eif).
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MHOXECTBA
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\uicen 0B03HavaeTCH yKB0M .

1,2,3,4,5,6,7, ..
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A ©OPAYIL CONPALLEHHOTO YuHOXeHW:

@b =(a-b)ash);
(a+b) =a* 3+ ab? %
(a-b)' a3+ 300" 4%

@ = (asb)(a - abb
@ (a-b)(a rav )
a0 =(ast) -2ab;

b)' +2ab.

B. OcHOBHbIE TPHFOHOMETPHUECKItE GOpMYL:
1. DOpHYL, CEASMIEAAOIME PyHKLIM OAHOO BPryMIEKTa:

sin' -+ cos’x=1;

tgxotgx=1;
2. Copuynes croxess:

sin(x+y)=sinxcosy+cossing;  sin(x-p)=sinzcosy -coszsiny
cos(x+p)=conxcosy-sinxsing;  cos(x-y)=cosxcony+sinxsiny;

3. ®opuynL ABOIHOrO aprywenTa:
sin=2sinzcosx; cos2e=cos’x-sin'x
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Mepecedenuiem ABYX MHOXECTB A u I HASBIeTCH COBOKYHOCTL
SMEMEHTOB, NPUHATEXALUWX KEXAOMY 3 MHOXECTB A U B. OBosHaveHMe:
AnB.

xc ANBoxcAnze B,

OBbeauHENUeM ABYX MHOXECTS A W B HIHEASTCH COBOKYHOCTE
SMEMEHTOB, NPYHAAEXALYIX XOT bl OAHOMY V3 ABYX MHOXeCT A Wi B.
Oosaueme: AUB.

x¢ AUB & xc Awmxc B.

ST, T OBl 3nENEHT MEpECEEK U MpIAATEXIT O eI,

AGROTVAIHO” OMPEACTATCR NepeCeweH M OBLOAHENVE. SOTMIETS
nena wioxecrs ) !

3 LiKOMUNOM KYPCe peLUHYE CUCTeN YCIOBY (JpaHENYF, HepaseNCTD
1 70) 6YAET O3Haarh, MOVCK MEpECeAHIS MHOXECTD, yAORETEOPTIOLA
YENOBMAM; PeLUEHIE COBOKYNHOCTM YC/IOBMI (YPaBHEHMIA, HePaBEHCTE U T.A.)
GYRST CaRaNTL, NONCK OBEAMHEHAS MHOXECTD, YAOBTSTBOPRIOLIAX ATH-
o yenomm.

Mpuacden npunep. BOnswUHCMaO yuexuxoa @ KAGKCe saHUMGIOMCH
GymGonow unu 8076010, KMHOXeCMy A OMHECe Cex yuenuKos, Komapse.
3auuMalomca ¢ymGonow. K MioXecmy B OMHECeM mex JueHUKos, Komopkie
3aHuMalomCa 8aneii60noN. To20a nepeceyeHuem MHoNecma A u B sarsemcs
cosoxymHoCm acex yueruKos, Komopwe saHuMGlomC oBoun audauy cnopma.
OGvedunentiem mHowecme A u B 3a1emCa COSOKYIHOCI CeX yuenkos,
~KOMOpbie 3HUMGIOMCS XOMA 66 O3HUM 8UION, MO eCs U YMEORON, uny
‘G0ne(iG070M, uAu 00U UGG,
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et 3], o )
cos{aretg(-2) arcetg):

el e o 3 o).

e -2

o et} «-ms] ctg(arcetg-arctg3), cll[nv-‘ll(d)umm%]

- @) 9)Busancnuresuaeve supaxerm co arcind |

6) Aokaxure, uro ecnn fa|<1, o cos(2arcsina) =1-2a°
©) Monkaysce, dopmynoli, Aokasawkoit & nyvkte 6), onpeaenre

m[ﬁnminﬁ
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a=50, 0 P(a

Ecm a=25, To otpesok A

002"
25 weTpos © 4 pasa menbue ol Gerosoii AopoxKY, no-
somy P(A] % % W Boobue, Ha Aopoxky e @

NAGET Kanenk MPUMEPHO BO CTOTKO a3 MeHbLLE, B0 COTbKO
Pas a ewbie, vem 100. CreaosaTensho, p(4)=

00

FIpYBeACHHbIF MPYMEp NOKI3HEIET ECTECTBEHHOCTE CNRAYIOLIEIO FEOMeTpH-
Ueckor onpeaeAeHyA BepoATHOCTH.

Bepeska ATMHOI0 2 METPa Paspe3aRTCA & MPOUSBONLHOM MecTe.
KakoBa BEpOATHOCTL TOTO, TO OAUH V13 MONYAMBLUVXEA KYCKOS
OKaxerca pmiiHee, vew 1 1 50 cu.

Pelicriic. OAMN M3 KYCKOB OKX@TCR AWHHee, dew 1 M 50 Cu,
TONKO B Tow Cryae, ecni APYTO/t OKXETCR erbie, ek 50 Ch.

oweey

TTOANMHOXECTED K COCTONT 13 ABYX OTPE3KOB ATWHORD 50 01 € Kax-

2070 Kowua. B onpenenenwm seposTHocT P(4)= ¥ wicno kpasio
50 c+ 50 cw=t m,

omeer: 1
2

ety KaKkoBa BEpOATHOCTS TOTO, 4TO A7 MpOMS-
BONbHOTO WHCTa & BLINOTHACTCA Hepasek-
croo tgx1?
Pelierie. M306pasw TPHOHOMETpHdRC:
KYI0 OKPYXHOCTE U OCt TaHTEHCO.,
PeLUaA TPHFOHOMETPUUECKOR HEpaBer-

€80 tgx>1, nonywaew oTeT:
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5. Buuwcnre: sina+ cosar, ecmt tg%
sina+ cos: g

6. Ha nocae aepesies paSoranm Ase Gpyranu. Mlepsan Gpuraga exe-
AHEBHO BbICaXV1BaNa Ha 40 APEBbes BOMbLUe, Uew BTOPas, UNOCAANAG
270 pepeBues. BTopan Gpyraa paGoTana Ha 4Ba AHA GONbLUE NepEoii
¥ n0caana 250 Aepestes. CKONbKO Aved paGOTana KaxAan 6pUrana?

7. Buuwcre

-

8. /L1A OpraKM3aLW IKOTbHOR AVCKOTEKH CTapH 10ByC o6KnewBaloT
O AVHaKOBHIMY M eHKIMIA 3EPKATL M KYCONKaMY, TToHIAOBHAOCE
100D TaKIfK KYCOUKOB. CKOMKO bl TaKITK KYCOKKOB (NPUBAMHTEbHO)
NIOHAA0ENIOCk, ECAM 6 AMaMETP F106YCa Goin 6 2 pasa Gonbie?

Oreetsr:

copuat

1
B

cepunz

1552 12315 504 o ) 6 (U

2.26.3. (1)

8.20%.
Cepun3

12201 3,5 an. 550 00/.6.2,25. 745

2)3.

8.15300y.e.
Cepuss

B0, 25243 4.5 /0. 5.2) T 6)- 222
9 7%
7182
Copuns
1. xe(-

2
12,6, 2148,
1042

]u(;;.‘; 3.-6,1.4. (1:21).5. %

:2]U(5 ). 1,15(‘;,
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24.BypHe 12 1apos: 4 Kpackeix, 4 xenTeix 4 3enekbix. HayAauy BUMAIOTCA
TP U3 KX, ONpee/ITe. BePORTHOCTE TOF, 4To:
2) BCe TPY Liapa OKaXYTCA OHOTO LBea;
6) CPeAw BLIHYTHIX LIAPOR He OKAXETCA 3NEHOD;

£) BCe LUApHI OKAXYTER PasHOLBETHEINM,

Orsetbl:

1900.260;000:009.20 1561501393030

1o aTig2 gl 8 G o,
. Ty s VB g )
)
e W Y

LT, 162 305
saliolia0. 0002115020 % 0

1
5

12
09102,
yal 7n

o2k,
o

5

56
W mabiodiolmatot0l e L)
)
o0l a8
FEOMETPUYECKOE

§4 OMPEAENEHVE BEPOSATHOCTU

ey KaNIU AOXAR NRGIOT Ha pAMYO GeroByIo AOPOXKY AWK 100
MeTPOB. ONpeAeAVIM CoBkITHE A: <Kan/A Nagae Ha pACCTORHMM He
60nee 0 MeTPOB 0T CTapTa». KaKkoBa BROATHOCTS P(A) COBLITHS A
Kanw, nagaioLe ere 0pOXKI, He pacciaTpUBaoTea.
Pewiere-otcyxaeiie HETpYAHO CO0BPasMTL, 4TO Ha oT-
Pe30K Gerosoii AOOXKM AWM 50 MeTPOB NajaeT mpi
MepHO B 2 Pasa MeKbLE KaMefl, Uew Ha B0 GerOByi0 A0
poxxy Awe 100 Merpoe. Moatowy, ecw,  Wanpuwep,
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TSI oo cesiean i

Ha uroxecrse <[15:24] gywwaum 1(1) youisaer; (15:24) wirepsan -
carn.

2. B Touke 124 gyikaun /(1) AOCTUaET caoero WaumeHbuero swae:
HAR, KOTOPOE PaBHO ~8; COTBRTCTEyIOaR 3arce: min (4)-1(24)=5.
HamGonbiuee IHauenwe A0cTVraers dywKuiet 8 TouKe (- 15 1 paeio
70 waesue wwcny 3 e f(1)-1(15)-3

3. BTOUK 1~ HaeHHe GyMKLUPABHO -5.3TO HaeHVE He ABETCA Har-
MEHBLLIM Ka BcemHOXECTBR (<[0:24], 10 S GpaT IOGHE TOUKI £, 20-
crarouno Gnute 6, To £(1) 6. FoBopr, 4108 Touke -0 gy /()
AOCTUTET CBORTO fOKAMLHOTO witkiiywa (0CaHGHER)- MecTiii), ¢-6-
oMK NOKBILHOTO MUAHMMYM, /(5)- 5~ HaNEKHE TOKATHOTO WK~
My B TouKe £~ 3Havieke (1) paio -2, O TONKN C1esa oT 10 He e
AT B 0GABCTH OMpEAENEHS, TOUKD 0 He ABIASTER TONKOIAOKAEHOTD
vaxcuma

4. awervm, 1o 7(11)-0 1 7(20)-0. Touwn 1-11 1 =20 waswiearorca cny-
‘nawus dywkLian £(). Ha npomexyka [0:11) v (20:24] dywkass pub-
waeT oTpuaTenHe 3Havekn, Ha npowexyTke (11:20) ykkLym npi
aeT ROROXTenkbe SHadenya, Mioxecrea [011), (20:24] w (11:20)
HOSHE3I0TCA NPOMENYTKaMM HAKONOETORNCTE Gy HICHAN

MepevuaiiTe euje pas nywKres 1 - 40 rpaguie f() v npocneuTe, kaK asea-

HUR MTeMTMUECKYIX TEpMIHOB COTNACYIOTEA C Pe3y/lbTaTaniA BaLei paBoTh!
Hal COOTBETCTBYIOLIMIA MyHKTaMV YTIpaXHeH 1.
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we(ZeaZom) e hez. Omer s v oy

HOCTW. ECTM UACTO x NPUHAATEXMT OTMENEHHM OTPE3KaM, TO
HEpaBENCTBO tgx>1 ABARETCA BepHbiN. MHOXECTBOM L © AaH-
HOM CIyvaE ABNAETCA TPYFOHOMETPUUECKaR OKPYXHOCTE, PAAUYC
KOTOPOF, Kak U3BECTHO, paBek 1. /1M OKPYXHOCTH 1=2mr =21

v v v oy passa % Nioxecroon K
[T —————

x
paera 7.
i]

E ATl L

[T

AHAZOTUKOR OMPEARNEHHE BEPOATHOLTH MOXHO PACMOTPETE
A nnocKkuK Guryp.

Oreer: P4

B MpAMOYTONbHLIA TPEYTONLHMK C KaTeTamw 3 U 4 Wayda-

4y 6pocaior Touky. KaKoBa BEpOATHOCT TOrO, \TO  ToUKa

"MONZET B KpyT, BVICAKHEI B TPEYTONbHIK?

Pewichie. GUTYpOF F B AGKHOM CTae SBNRETEA TPeYTONbHIK.
34

Eronnouan S pasra 2
Paguyc sucaHworo Kpyra Haxoam
o gopuyne r=4*2=C rae a wb -

KaTeTu,c-TunOTery3aNpAMoyronsHo- 3
FO TpeyrOnLHWKa. FMnoTeNYaY AakHO-
roTPeyTONBHIKaHaxoAUMNOTeOpene

Nugaropa: e=Ja & 578
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OBPATHBIE TPUTOHO-
§ METPUYECKNE ®YHKLIN
R —

e RegIaeT s Hom RN
Meonapao B

PaccuoTpyM AYTY (05) TPUTOHOMETPUHECKOH OKPYXHOCTH 1 0Ck KOTaK:
1eHCOB (pHC. 1). /19 KaXAOTO YWICTa @ Ka OCH KOTAHTEHCOB HAWARTCR POBHO.
A YTON  Ha ayre (0;) TaKOM, UTO 1€9=a. TOT YTON HAIBASTCA APKKO-
TaKrencom 4icna a. OB03KaveHve: @=arcelga

Ty
T e —

AVMeCKaR € MepUOAOM T=1, TO KOTAHTEHCH 3TUX Y08 paBHE!
Mexiy COBO, 1 PaBHLI WMCAY 1. KaKO M3 AGHHbIX Y1108 ABAeTC

apKKOTamrenCom wcna 17
an

= %= tg-2)e1,0

i u[ J A

Hako oo o 5 A0, 101 . pSATEST WD
sany (o)
Orser: X

i

1
Peusenne. Mo yerosmo tg2}
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W hepasercrea

YpaBHEHNA B3 acos’x+bsin’ x+coosde rdconze=0  PEWAOTCA
Saweroil cose=p. Ecnu cosx=p, 10 cos'x=p, sin’x=1-cos'x=1-p’,
cos2=2c0'x1-2p" -1

YPaBHeHVR BUAD acos’ £+ bsin' x +ccon2e dsinx =0 PeLiAITCA 32
weroi sinz=p. ECn sing=p, 10 sin'x=p’, cos'z=l-sin’=1-p',
cos2x=2-26in’ x=1-2p" . B 0Bow CyvamK MoCne 3ameHH NOTYHAITCR KEa-
aparwbie ypaoHenvs
B Creayiouiem MPUMEDE 3auEHa NepemerHO oueBnaHa.

Pewite ypasrenvi sin’x—Bsin—4=0.
PeLiciie Off3: xc(esvo). 3amena: sinx s, sin'x
YpaBHEHUE MpUHAMAET BIFA s fs4-0. PeLLEHME 10T ypaBHE-
IR 4EPE3 MICKDVMWHHT W1 N10GbM APYTUM CROCOBOM M-
BOAAT K KopHAM 8-~ Wi -4 O6paTHan sawewa: sinz=-1

i sx =4 Y inz=-1 meet xopr x-—% 421k,

e REZ. Ypaskerue sinx=4 e UweeT Koprel, TaK KK 4 He
DUV MHOXECTEY HaueHii BykuW sinz, 41

Zsonk, rge keZ

omer:

T

P ———
©eif ABAAETCA 3amMeuakVe, UTO sin’2x MOXET GbiTh 3aMeHEHO Ha
1-cos®2x

Pewuuth ypasHerute Bsin® 2x -+ Toos2e—
oo O se(-anie)

3amena cos2e=p, sin’ 2x=1-cos’ 2e=1-p*.
Voo ypaswerue npuwaaetsua 8(1—5*)+Tp-

0.

Raee 3-3p'+7p-3

=0
of 1el
=g

<8p'~Tp=0c p(3p-T)=0c>
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Vnepasencrea

METO/bI PELUEHWA TPUIOHO-
METPUYECKMX YPABHEHWNN

RasARa U2 CRpockRA 00 oKWK 0 On it
0B A, TaROMTO? - KCROMIAA THAMGERT. - O CTa 03TOM.
A TENGTHO e S0 NN N2 80085 k.

B e iAyLew Naparpace wbi PACCHOTPE/M MPOCTEHLUVE TPHTOHOMETPH-
UeCkY ypABHEHVA. BCe OCTa/bkiie YDIBHEHUA, COASPALLME TPHTOHOMETPH-
Heckvie YKL, TaK W UHae CBORATCA K NPOCTeWLUM. 1 BOT TyT waTema-
TVKa NEPENIETARTCS C MCKYCCTBOM, TAK KaK He CYLLECTBYeT eAMHOr a7ropuT-
142 A7 PeLUEHYR T10BOFO TPHTOHOMETPYHECKOFO YPaBHeHA. OAMAKO MOXHO
C4OPUYTMPOBTE HECKONIZKO NPUHLYINOR W WAGH, WCO/L30B3KYE KOTOPHX
yuLeCTBEHHO OBMeruaeT nyTh K ycnexy.

<3aMeNa nepemenHOli». ECII BUAVLLL, 4O MOXHO CASTaT: 3avieky ne-
PEMEHHOT, T0 HE CTOT TAHYTh - Cpasy Aenalh 3aveny.

«tem meHbLe yrOB, Tem nyuiies. ECTM apryNENTaMMA TPHTOHOMETPH-
UECKYX GyHKUNF, BXOAALX B YPABHEHVE ABNFIOTCA YTkl x, 22 , Bx W .4, TO
HyXHO CTPEMMTBCA C NOMOULIO NPEOGPa30BaHMTI CBECTI BCe 3T QYKL K
KGKOMY-HUGYRL ORHONMY JPTYVEHTY.

e MeHbLLIE GYHKUWEA, TeM nywIen. Pa3iiHbe TPHTOHOMETPIEC-
Kite YKL, BXORTLME B YPIBHEHV, CTPEMMICS BIPA3HT C MONOULIO
$OpMYN UEPE3 KaK MOXHO MEHRLURE KOTMUEETRO QYKL (8 WASane - uepes
onry).

«Pasnarail  BnactByib». ECII yAGeTca Bce Caraewile nepeHecty neso
11 OCYLIECTBMTI PanOXEKWE 7B UACTH Ha MHOXUITENW, TO MCKOAHOE YPaB-
HeHyte NPeoBpazyeTcA B COROKYMHOCTE 60Ee MPOCTHIX.

«Mepaas crenens nyuue BTOpiks. MpueHenVE OPHY MOHIXEHIA
€reneHu YacTo ynpouaeT ypagHeH.

«TloA nexcauui KameHs BOAa He TeueTs. ECII He BUAVLLL Cpasy, KaKite
V3 COpHYVPORIKHBIX MPUHLINOR 1-5 <cpaBoTalor, T0 Nopobyii caenat
76 MPE0BPa3OBaNYA, KOTOPLE BOIMOXHEI N0 U3BECTHLIM $OPHYTaw. Topo.
RIUTCA MPM 370M He CTRAYET - NOCTE KAXAOTO LUAra HEOBXOAMMO BHUNGTET
HO aHIWIBUPOBaTb NONYeHHOe YpaskeHHe Ha NPEANET BO3MOXHOCTH Npy-
MeHEHUA NPHHLYNOS 1-5.






index-147_1.png
rnaga s [l Tourowonerpmieckie ypaswens

Wnepasencroa
3apaun
Yacts 1
Pewre ypasenve (1-10;
1. 6oos x—5sinx+5=0. 2. Bainx-2eos' x-sinZ.
3. 1 cone s conkx =0 4. con'Be s dcoste=Bain’Be
5. cos” x+Boosx = 2sin’x. 6. sin‘x+12c08" x=T.
7. coax+ 2e082e=1. 8. 2-cos2x+ dsin’ x=Bsinx.
o Bftvcoss)-oons. 10 tgx{tpx L)L
Yactb 2

Pewwre ypasrenvie (11-20):

1

1. cosx- 2ainx= 12. 260" + cos" B +sinB =

T
13. cos2e+Bsink=2c0s0. 14, 3sin’2r+ Tcos2e—tg"

15, - = 16, cost £+ in' X
Beos2e-Beosx=11 Foain'd
17, sinz - 2c0s2e=1 18 Bain - cos2e-sin’ 100z cos'100x .

19. B(1+sin'x)--gsine. 20, ei(x[tcl‘avﬁ)ﬂ(xd‘

OTBETBI: (a0 ecex omaemax npednonazaemcn neZ, heZ).

g, 22 x
1 Lo B 2 () 3,






index-215_1.png
rnaga4 [l seposmiocn

TEOPEMA 3.
17 70X HECORMECTHAX COBBITUH A W B, KOTOpHIE MOTYT Mpo:
V30TV B pE3y/LTATE A3HHOFO WCBITaHA, BLINOTHARTCA PABEHCTRO.
PA+B)=P(A)+ P(B)
[loKasaTensEreo Teopesl 2 NoyuaeTEA cpasy 3 TROpEM 1, ecnn
PUHATL BO BHUMAHVE PABEHCTEO P(AB)=0 ATA HECOBMECTHbIX COBb
WA, 0 KOTOPOM TOBOPMIOCE B NPEAbIAYLew NYHKTe. Teopena o Be-
POATHOCTM CYMME HECOBMECTHBIX COBITH CPaBRATWEA TaloKE U AT
60nbiero ucna coBLITH

TEOPEMA 4.

/77 NOBiX MONGpHO HECOBMECTHLIX COBMITH, KOTOPHE MOTYT MO~
V30T © Pe3yuTaTe AHHOTO VCITaHIS, BEPOATHOCTE WX CYNME!
PaHa cyvhie BepOATHOCTEN 3TV COBMITH

TEOPEMASS.
CyMMa BEPOATHOCTEH NPOTUEONOMOXHEIX COBLITWIA pasHa 1.
oxaxen reopeuy 5. Mycr A u T - 483 MPOTUBONOROXIHuX coBuITA
OO CTOpOH,Tak KaK Y APOTHBOOROX Kb COBMITI ABAETEA AOCTO-
aepriam coburwen, To P(4+4)=1. Capyroit copors, no Teopewe 3 veen
P(A)+P(R)-P(A+A). Cregosarensmo, P(A}+ P(A)-1. foxasaremscroo
OKonuero. Ha npaKTike 51a gopmyra npumenserca s svae P(4)=1-P(4)

{183 CTpenKa NPOUSBOAAT N0 0AHOwMY BICTPeny Kaxabii N0 Cooeii
MVLLEHY. BEPORTHOCTL NON3AAHUA NEPROD CTPE/Ka paBHa 08,
BEPOATHOCTL NONAAZHIR BTOPOTO PaBka 0.7,

) KaK0Ba 8ePORTHOCTE TOrO, 4T0 06a CTPeka NONBAYT 6 Lens?

6) KaKoBa BEpOATHOCTR TOF, UT0 NepBL CTPE/OK MPOMAXHETEs,
a T0poi nonaer?

5) Kax0Ba BEPOATHOCTS TOrO, 4TO AONAAET TONLKD OAVH CTPENOK?
) Kakosa BepORTHOCTL 1070, UTO XOTA 6kl OAVMH W3 CTPETKOS
nonaget?

Peuwenvie. OGo3Hauww coBbiTvie A - nepesii CTpenok nonan, B -
870poit cTpenok nonan. TorAa cobuirva A u B COCTOAT & Npoma-
¥aX NEPROFo  BTOPOFD CTPEKOR CODTBETCTBENHO.

) OTBeT Ha 3TOT BONPOC Wil AW B NPYIMEpE 2 AGHKOTO Naparpa-
$a: NIOCKOMKY Mt VESM 870 C HESABYCHMbIMY COBITUAMY, TO
P(AB)=P(A)P(B)=0,8-0,7=0,56, rae npovissegenvie coduiTil
AB cocTouT 6 nonaakm o6oux.
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B NpUBEAeHUU YpaBHeHVA K KEIADATHOMY HEPEAKo BuaioT no-
MESHEMI GOPMYTb cose=1-2sin’ x W condx =Zeou’ £ 1.

Pewure ypasrerane VFeos2ssinix+ -0
S O: % (-50). Crpewace npHBeCTH sce BupaXeHAAK
OO kKLY, MpUMEHAEM TOXeCTBO €082x=1-28in" X_ Mlony-
waew ypasenye V(1-2ein’ x)-sin.x+ JF=0. PackpBaew cio.
01 W B MoAOGHE Craraevse: 24Bsint x--sinx 243

3amera sinr=f NpMBOMT YpaBHeHve K KBAApaTHOMY

23t 1245

Sawena:

2 RE)
J5 ¥ =g Opamian

. KOpH#t KoTOpOrD £=

2
5 YpasKene v wreeT Kopred Tax kaK

AP B, g me
Ormer w=(A) T, cae ne
e ypameve ctgx{stge 7)1

Petiervie. O3 nepemenol x onpeAeTAeTCa ycnoBue sinx 0.

oot L)) oox(osze1)-sn's,

oos® .+ conx—sin'x=0,

oont . cons—{1-cou'x)=0, 2ooe® 5+ cos 2~
wanl

2z
SaMEria 70 £ conz=-1,Tosinx -0, 70 MpOTHBOpENHT O

1

e 35 T 540 N e

KOpHY Ko BCemy ypaBHeHHio:

2 2nk

Orser: t:x%»h‘, rae ke
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lycTb 0HO UenBITaKWe CocTowT B TpexKpaTHOM NoApachiBaKM
MOHETLS 3aNWCHIBAETCA O, ECTN BNAAIET OpEIn, U 3ANMCHER:
€1CA 1, e BNAAAET «pelLKas. TaKkum 0BPA3OM, MHOXECTBO
Bex PaBHOBOMOXHEIX WCXOAOB COCTOMT W3 8 MocneAoBaren-
Hocreit anumet 3: {000, 001,010, 100, 110, 101,011, 111]. 6y.
A@M TOBOpUT, 4O MPOVI30LITD Cobevie A, ec BbINana oAHa
U3 nocregosatensHoCTei! {000, 001, 010] . Byaew rosopwTs, T
MPOMOWINO COBTH B, CCTM BHNANA OAHA U3 NOCTRADBATEHO-
crei { 001,010, 100, 110]. Kakosa BeposTHOCTS Cymel coBTM
AB?

Pewiche. Cyua coBTA A U B eCTb MpOCTO OB eauHerme
WHOXECTB A W B. 3T0 3HQUMT, 4TO Cymmy COBBITAII Muew Kak
MHOXECTBO. 3MeeNTOB, NPYHAMTEXAUYX XOTA G OaHOMY U3
MHOXECTE A W B, T. €. SMeVEHTOR, MpAHAATEXaLAX MW Co-
G0 A, W coBMITAO B, vk v OBow. B AakKom MprMepe.
A+B={ 000, 001,010, 100, 110} .

32MeTHM TaKKe, HTO MHOXECTBO A COCTONT U3 3 1RMEHTOB, MHO-
XeCTBO B COCTONT U3 4 3MeweHTOB. ECTW k Tpem anewieHTan ro-
xectea A={000, 001,010} gopuansio A0GaBHTh weTbipe ne-
werTa wkoecrea B { 001,010, 100, 110], 7o ronyunTc HaGop
v cemn aneweros | 000, 001,010, 001,010, 100, 110} Save
T, 470 3nevenT npovaseaeiv AB={ 001, 010] scrpeaicrca
& 3T0M HaBOpe M0 A8 Pasa. ECTM AWK sVLLWTA» Pa3 YANWT,
7o KaK paz ocraneTc cywia A+B = 000, 001, 010, 100, 110}
ECM  OBOMGMMTL  KOMWMECTBO | 3MeweNToB  mHOXe-
i A xax [A], 10 nonyuaercs pasencieo, 5-3+4-2,
v, |[A+B/=|A+|Bl-|AB|. Ecm pasnenure obe uactn aanro-
o papencrea Ka Obiiee KOTWHECTED MCXOAOE, TO MOMyMWTCR
P(A+B)=P(A)+P(B)- P(4B)

Moxwo aokazaTe, uTo pasencreo P(4-+B)=P(A)+ P(B)- P(4B)
UIMET MECTO A1 NI06HIX COBTHT, KOTOpHIE MOTYT MPOVSOMTH &
PE3YNLTTe OAHOFO UCTLITaNWA. AGHHOE YTBEpXACHYE CHOPHY
Pyew & Bze Teopewti Ge3 AoKa3aTenCTEa B OGN BUAE
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O6CyAM TeMep YpABHEHI BVAD asin’  +bsin xcosx + cos’ <=0

Mocresauens snx=u 1 cos.<=v nonyvaewMypasKenve au* + buv+-ev” =0
AnreGpanieckan CTPYKTYPa 3TOr0 ypaBHeHA AOTXHa GbITH Baw ysBeCTHa
MM OaHONTEHOB BTOPOFE CTener paBia 0. TakHe ypaBHeryA HasbIBaloTCs
‘GRHOPOAHLINIA YPABHEHWAMIA BTOPOA CTENENM. AHATOTVUHO, YPaBHEHYA
8180 au'+ bu + cun’ +di? =0 HaIERIOTCA ORHOPO MMM YPaBHEHAIY TPE-
Toe Crenenut 7.4 /lenenvie o6ev wacre Ha CTapylo CTereHs OO Vi ne-
PEwmeHHbIX MPWBOAWT OAHOPOAHHIE YPABHEHVS K OBLIdHbIM A ESpaNECKy
OTHOCHTEILHO HOBOF NepemeHHoR.

Vpasrenns uaa au’ +buvsev’=0. Ecn

0. 10 u=o,

TSR JN—————— [7] »[g)w:n,
e 0=

VpagHenn euaa’ au'+bu'v+cur’ +dv =0. Ecm v=0, To U u=0.

Ecm v20, To Aenenvie ofeux wacted Ha U MPUBOAMT K ypaBHeHMIO

a(%]‘»b(%]‘m[%)td 0, 0t +bh st

[n-u Boos” x—sin2x—sin’.

0. Ecnp=0, To

at' bt

. e ¢=%.

PN e Mensse yenoa, mew yuse:

Bcon’ 2~ 2ain xco z—sin’ £0 . ECnu con-0, To 3 ypasHenyin
CABAYET, UTO sinx—0, WO sinx M con.x HE HOTYT OBHOBPEMEHHD
G pasibd 0. CAEAORATE/LHO, cons 0. AE7M 0 YacTH ypas-
HeHA Ha cos’x:

Beow'x 2einzcoss _sin'x

PpWBOAT Kk ypaswenwio *+24-3=0, 1=1 wrw 1=-3. OSparan
aawera: tgx=

ww tge=-3,

-+ 7tk vpm x = -arctg+ xh
et K et b ke 7
e ypasmesun, wiecue 51
asin® x+ beos” x + csinxeosx+ dsin2x + ecos2e=f ,
A€ cd, - HEKOTOPIAE HUCTa, CBORATCA K ORHOPOLIY ECTM Wi v
M ainZs - Buinxconz, cos2e~cos*x-sin’x., {=f(cos £’ ).

e
T roresoomrome i ss s sitins
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[,....,,. Peure ypasnerne asine=beoss(ax0,60)

Peterie Ecnin cosx=0, T w3 ypaswewun creayer, o sine=0,
cor" £ =0, UTONPOTHBODEUWT OCHOBHOF TPHTOHOMETDHVEC
Koii Gopuyne cos'xsin’ x=1. CnRAOBTENbHO, comx =0, 1 Ml
VAEels BOMOXHOCT PA3AEIITY 06 HacTH YPaBHEHA Ha cos 1.

anons tes <, s -aribosh. 28 e

orer awebonh, e be
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ox i - ——
Peuerie Msintx+Sauin rcosx oo s -sin = 3(sl’ s’
10sin’ x+ 5sin xcos.x+ cos” x = 3sin' x+ Boos’x,
Tsin® x+5sinxcosx - 2cos”
30METM, UT0 con £ 0, U Y YpABHENA CAEAYeT, 10 sin.

OaHaKO U3 TOXAECTB sinx+cos’ £=1 CreAyer, w10 sinx Weoax

OAHOBPEMENHO HE MOFYT BTk PaBKbi 0. JE7 06e UacTy ypae-

Herun wa cos'x: Tlg'x+ SlgE-2=0. Samera tgx=
2

pusoaT

1 wnn ¢=2. O6pathan samera

K ypaskero Te* 45t

7
tax

£ o g2 A=t gt

(R S —

Pl YpaBHeHE RBMETCH OHOpORHIH:
Ec conx =0, To nesan vact pacwa npacoi: 0*+sinx-0-0, Te.
MHOXECTRO 3riauekih , NpY KOTOpLIX 0% =0, AENRETCA péle-

[,,__' Petuure ypasHenve cos’ x +sinxcosx=0

[ACRM——

EChit conx 0, 70 0B wacTy Aenum Hacos'

1etge=0, tgx=-1, o

orger: %u» +xk, TACkEZ.

Mpyniep & NpVBEACH AR TOFo, UTOBHI Y BAC HeE OCTANOCk BNevaTAGHYA, U0 B
(OBHOPOAHLIX YpaBHeHMX BCerAa cos.x =0 . Ha Camow Aene cywecTayer 60nee.
ApocToe pewenvie:

08" x-sin £008.=0, con (008 + 810x)=0, C08£=0 WIN c08E+8iT=0 MT.A,
CreayIOuil NPUMEp NOKASLIBAET 34EKTHEHOCT MEPEXOAA K ORHOPOAHOWY
JPaBHEKIO B Cryuas, KOTOpIE Ha MepBbiF 3174 He MPYIBOARTCR K OAHOPOA
Houy. Mlpvew COCTOMT B MEpeXoAE K NOTOBHHOMY yT7y.

[ —
!
[-§' PR s WA G 1 vopan Tpromomt

sinZcos
™3

Ueckwe  yvkLum  nonoeukmoro yrna: sl
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Yactb 2

7. Ha oTpe3oK [-457] wicnoBOil ocu Hayra GpocaioT Toury. Kakosa Bepo-
ATHOCTS TOTO, W10 T04KA YMAACT Ha MHOXECTBO PeweHMil HepaBeNCTEa
4203202

8. Ha TPUTOHOMETPUIECKOH OKPYXHOCTI OTHETHI AYTY, COOTBRTETEYIOLYIO
PeLeHAM HepaBeHCTEa 08 3. KaKOBa BPOATHOCT TOrD, 4TO Hayran

YKa33HHOR UICTO X MpUHARTEXYT OTMEeHNOT AYTE?

9. B MpaBUALHYE TPEYTONLHMK BMVCAH KPYY. B TPYTONHUK Hayaaty 6p0-
CalOT Touky. KaKOB BEPOATHOLTE TOMD, UTO GPOLIKHAR TOK OKIXETCA
BHYTPY KPYT? OTBET HAlHATE C TONHOCTEAD 40 3-10 3HaKa NOCTE 3ANATOM,

10,5 KpyT BMUCaH KBAAPaT. B KPYT Hayrad BpOCaIOT TouKy. KaKORa BEPOATHOCTL
70T, 470 T0UKa OKGXETCA BHYTPM KE3APATa? OTRET HAIHANTE € TOUHOCTLIO
20370 3HaKa nocre 3anTon.

1.5 npAvoyronLKui TPeYFONLHVIK € rMnoTeNy30l 13 W KaTeToM 5 BrUACaH
Ky,

) KaK0BA BEPOATHOCTE, UTO MPOV3BO/HAA TONKA TPEYTOLHUK OKIXETCH
BHyTpeHHell TOUKOM Kpyra? OTBET HaAWTE C TOUHOCTR0 40 3-70 3HaKa N0
cre 3anroit

6) KakoBa BEPOATHOCTS, HT0 MPOVIZBOTLHAR TONKA TPEYTONLHYKA HE OKa-
XETeR BHyTpErHHeit TOUKo Kpyra? OTBeT HAHAWTE € TOUHOCTEIO A0 30
3HaKa nocne sanAToR.

12.8 Kpyre C UeHTPOM B Touke O pOBeNV PaavyCei OA U OF, yron wexay Ko-
‘TopbiMy pasek 60°. KaKoBa BePOSTHOCTE TOrO, UTO NPOU3BOTHAS TOUKA
KPYIa OKAXETCH BHYTPH MJOTO CETMEHTa, OTACTSRNOTO OTPE3KOM AB?

13.KaKan U3 CHEAYIOLIMX CHCTeM YPABHEHMIE MMEST 0 Kpaiell Mepe 0aHO.
PelUeHVie 5 BeLLeCTBeHHEIX WMCTax

[y —

Orsetbi:

142330045, 4.0,785. 5.3)0,22

10.0,657.11.2) 0.419;6) 0,581.12.0,020.13.E. 14, 2L
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PIBHYI0 -4, VMEST OPAVHATY 4, PABHYI0 YETUpew. AHAOTVUHO
(9)-6, 7(13)-11. Pewermawn ypasrenva /(x)=6 senmiorca
Te 3HaueHyA 1, ATA KOTOPHIX COOTBETCTBYIOLIME 3Ha4EHUA Pac-
et wecrw. Mo TpagyiKy BWAMO, 410 910 wcna * =-3, x=1,
9 3aganvie spewme HepaBencrE f(x)=6» nepegopuyIpyEw
Tax: «HaifTin aBCLCCe ¥ Tex ToweK Ka Tpaiyike, OpAVHATE y KOTO-
PLSX MeHbLLE e 6. HETPYAHO BYACTS, 4TO CHOPMYIMPOBAHHO-
4y YCNI0BYI0 YAOBAETEOPAIOT IHAUEHUS , NEXAUME B VHTEPBaNE
[-45-3) wnw (1:9)

3HaueHUAMN BYHKLMN f, 33AaHHOI TPaPUUECKM, ABAAIOTCA OPAMHATBI TO-
e rpaihnka. T03Towy oG weaveNHE BCex OpAVIHaT TPadHK 1 ecTh MHaXE-
T80 3HauenwiA gy £ E(f)=[%11]

3ece ecme 03Ha mokkace 1100 <2pagUKOM gyiKyUY, aCE KL, oD
payueadeu wHoxecmao movex na Koopdunamuoil naocrocm. fpadux
AR ~ 3O He M XUPACA 1UHUS, KOMORYIO OCTIGBIREM 60 RIPGHDO,
@ Hexan (a6cmpaKTHOB, & Hexomopow cucrE) ceoemputeckas Guzypa, He
uei0u{n Mo, To, Umo Ml uUcyeu H 6yaze - mo ue Gonsise Yeu u3o-
GPaXeHUE COOMBEICTEYL20 HHOXECIOG MoNeK, KA, © GOsUHCMGE.
cryuaea Henonoe. onpoeyiime u206paaume acio napatony, xomopas sansemea
2pauron fynuuu -

OMPEAENEHVE 4.

papko by = (x) Ha3MB2ETCH MHOXECTS0 ToNeK KOOPILL
a0 Rrocxoc  xoopasarau (5/(x). cae e Dif)

PaccwoTpH ynpaxrenvie 4. CooTaeTCTEwe, OnMCaKHOS B Hew, He
Sonerce dyvwuiei. JlficToUTebHO, $yHKLMA KaXgoMY B0y
GPrYMENTY CTaBUT © COOTORTCTEME EAVHCTORHHOR YHCI0. OHa:
Ko, ecnw, Hanpiwep, £=0. T0 cornacko npaswy 0% +y*=1, Te.
=1, 370 3HaHHT, 4TO TaKoR NPABIVIO wWCTY £=0 CTaBUT b Co-
oreercrone aga svauews y. Mpabnto ympaxtens 4 He sapaer
dymo.

CooTeeTcrame, onucatoe B ynpaxHekwy 5, yioBneTBopAeT scem
JCROBAM OMPEACTEHIA_GYNKLIMML. SHAUEHME (YKL BLINVC.

mmerca no gopmyne y=yi-

EChut 3Hauenie GyHKLUM 33A36TCA € MIOMOLLSIO HEKOTOPOi GOpMYH, To
FOBOPAT, UTO QyHKLIIA 334aHa AHANUTUNECKA, ECTH B YCTOBUM 33424H 06





index-210_1.png
rnasas [l Beposmiocrs

ChegosarenHo papuycKpyrapaser Moo

XECTBOM G V2 ONpeAeNevR ABTAETCA KpYT PAAUYCa 1, €ro nno-
WAk HaXOWM O dopmyTe S, =71, MOCTeAHME BUCIeHIS:

3apaun
Yacte 1

1. ta orpeso [-53] wwcrosoit oc wayran 6pocaioT Touky. Kakosa mepo-
ATHOET, TOrO, UTO TOUKA YNIBAST Ha MHOXECTEO PewLeHM HepaBenHCTEa
Pt

2. Ha TPUTOHOMETPUMECKOT OKPYXHOCTH OTMETHM AYTY, COOTBETCTBYIOI0

ettt epsosares sas L. Ko spomoct Tor, o

JKG3AHHOR WHCTO X MPUHAATEXYT OTMENEHHOW AYTe?

3. TlpasynbHLlt TpeyTONHIK BVCAKH B KpyT. B KpYT Kayraa GpOCaIOT TouKy.
KakoBa BepOATHOCTE TOro, TO GPOLUEHHAR TOUKa OKAXETCA BHyTPH The-
YIONbHWKa? OTERT HARAUTE C TOUHOCTEH A0 3-70 3HaKA NOCTE 3ANATOR.

4. Kpyr snwicaw 5 keagpar. B KEaRpar Kayraa BpOCAIOT TOKY. KakoBa B2pOAT-

HOCTB TOTO, TOUKa OKAXeTCA BHYTPY KpyTa? OTBT HaRAUTE C TOUHOCTEI0 A0
370 3Haka NoCe 3aNATOR

5. MIpAMOYTONHAYHTPEYTOMLHUIK € FMNOTeHy3OM 13 1 KATETOM 5 BUCAH B KPYT.
) KaK0Ba BEPOATHOCTE, UTO MOV3BOHAR TOUKA KPYTa OKAXETCH BHY-
TPeHHeii TOUKOR TpeyTObHWKa? OTBET HaAWTe C TOUHOCTBIO A0 3.0 3Ha-
Ka nocne 3anro
6) KaK0Ba BEPOATHOLTS, UTO MPOU3BOILHAR TOUKA KPYFa HE OKAXETCH BHY-
TperHeit TouKoR TPEYTONLHVKa? OTBET HaWAUTE C TOUHOCTRIO 40 30 3Ha-
Ka nocne 3anATo

6. B xpyre C uenTpom & Touxe O nposend paauycs OA i OF, yron
Mexy KOTOpLIMM paen 60'. KaK0B BEpOATHOCTS TOT0, 4T0 NPOW3807b-
+a? TOUKa KPYTa OKaXETCA BHYTPY CexTopa ADB, LeHTPa/bHiR Y107 KOTO-
poro pasen 607
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21, (3) Beos” x—Boonx+ . HaliauTe cywuy MUHUMATHOTO 1 MK

WanbHOr0 KopHe Ha oTpeske [4m6x].
22.9) 0,5sin2re=cosmx—sin' e+ 1.

(04)"(25)*
(010" {(0:25)")

26.(3) Bmcure: )

2.0 Peusrrecrcreny ypamvesai {<“'7"<"")'=*
e-y+an(eralt.

28.(2) AnnapKoce v uraiiGal pasaenvn wexay CoGoit Bupyky o1 npo-
A<V XOBpa-CamoneTa. ATASPKOCE MOZYMAM ST Bbi 2 B3I AGHET Ha
‘40% 6oL, To A0nA (LIMraiiGan yweHbLIRaCk Gbl Ha GO, Kak waweHu-
220k 6l gor kraian, ecnn Oul Anaaproce sann ceGe gerer Ha SO%

we?

OTBETBI (s0 acex omeemax npednonazaemcs neZ, ke Z).

arctg2 e m






index-213_1.png
rnagas [l Beposiocrs.

SBUNCR XEATHI 3 ApYTOTO MELLKA WM HET. HE3QBICUMOCTE bl 6yAeM yCTaras-
MBI MyTew MOTVIECKINK PACCYXAEHWI Ha OCHOBaHIN YCIOBMIA McTa .

[2

162 CTpenKa NpOVBOAAT 1o OAKOMY BHCTPENy Kaxibii M0 cBoei
iLeHH. BepoATHOCT: Nonagany Nepeoro CTpenka paska 0,8,
BEpOATHOCTL NONaAaHMS BTOPOTO pabHa 0,7, Kakosa BepORT-
HocT Toro, 470 06a cTpenKa nonaayT B Lens?

Petierine. Ecnn o6osmaduTh cobbrTvem A nonajane nepsoro
CTpenka, a cobuTvem B NOMaAsKMe BTOPOr CTPenKa T0 CoBbi-
Ve <06a CTpe/Ka NONaAYT B e/ RBARETA MpoMZEEAEHYIEM CO-
Gurid A 1 B. Coburtva A n B Hesaeuce, C1eaoBaTenho,
P(AB)=P(A)P(B)-0,8-07-0,56

Teopewa 060BLIATES Ha GoTbuee WHCTO HESABMCHIMESX COBITH:
BepOATHOCT MPOV3BEAEHIA MOMPHO HesaBCHMEX. COBLTHIA
PIBHA MPOV3BEAEHHIO VX BEPORTHOCTEH.

Vrpanskbii Ky6VK MoAGPaCHIBaETCA TpU pasa. Kakosa Bepos
HOCTS, 470 8 Nepeti pa Bbimager 5, 80 BTOpOIA pas BbImageT dic-
70, KpATHO 3, 3 B TPETHII Pa BHINAAET HeweTHO UWCO?
Pelichic. BeposTHOCTb Bbmagews uicra 5 Ha  nep-

Bom 6pocke pasra

. Tak Wa 3 pensrea wicna 3 u 6, To

5
BEPOATHOCTS  BHINajEHMA WHCKA, KPaTHOO 3, Ha  BTO-

Pou Gpocxe pamia 2. Tax Ko weerca cero 3 weueux

A ——
erers i v peren oo pooks 3. Tox pesyras
R
A — Y

e s sancuamacns, w10 gopnyra P(AD}-${A(D) est
el s

oy, s oo A  Nomuecr, o P(AB)-0
Ry kA B e, 1 v o i
o T T Ao WY B
BT oOuntE 43 s SepAOCh
et o oo pomA ST,

1o
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conz-oor'Sosin'S, 1-cor' 3 esin’ 3. Nonysaew ypaswerme

2einoon S o' Esin' oo Sesin' S, fanee  nonyvaen

2sinFcos® + 26in’ JaKoWuNTH pewenvie wei npeaocta-
in%con .+ 20 pe e

BNReM UUTaTeNAM COMOCTORTEHO.
Oreer: %“"" v 27n, cae nel.

3apaun
Yacts 1

Pewwre ypaswenva (1-12):
1. (2)2inx-Beosx=0. 2. (sinze+ cos2e
3. (3)sin’ x-3sinxcosx+2cos’ x=0. 4.(3) Ysinzcosx+cos’x=0
5. (@)sin’ £+ sin’ xcos.x - Bsinxcos’ s~ Jeos’
6. (3)108in’x+Gsinxconx cos’ 2=3
7.
o
1

. (3)1+Tcos" x=Bsindx 8.(3)2008" xToos.
(3)5sin’x+ Ssinxcosx =3, 10.(3)2+ cos’ 8 =2 5sin6x.
1.(3)28in 4x-Bsin 2 =1 12.(3) 6sin’ 2c-+ dcos’ 2 - Asindz =1

Yactb 2

Pewwure ypaswenya (13-24)
13.02) Bainx - conx=0.

0.0 s vcon

Onpegennre ucno KopHeii Ha oTpeske [-5;5x]

15.(3) sin' 2e-sin’ 4+ oos' 2

. OnpenenTe cyumy kopHei Ha orpeste [ 2;3x].

16.0 Bains-con's

17.(3) sin xcos® =~ 3sin’ xcos' x— 2sin’ xeos" x 0.

18.(3) Ssin’ x-Ssinxcos:x +8oos’ x4 .

19.(3) 1-cos2e = sin2x—dsin'x.

20.(3) Acos’x=sin—sin' . Haiawre HaNEOMLLIH KOPEHS, KOTOPbI MeHb-
we,ew 87
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HE3ABNCNMbIE COBbITNA

5 s e s 10 s wapon 12 o
o oo ey v o e, s oo
e ran o pousecn o encomiccony
optairi, epommc OBugsSoniae . s
bt T A
e P rest—a 1118 KT T 1
19950 20T e e, 40 51 ot paa e

aenmio apobe 22 w L npuuew nepean apoe paska sepo-
Apobeit 2 v o poan ApoGe paska sep:

oG, P32 BEpORTT RORNOA XENTOra iapa 5 BT0poro

WeliKa Tax OGpasom, & OBoSMaT CoBTAEM A nose.

Ve XBTTOrO Liapa 3 NepBOTO MelUKa CoBMTEM B MORBIENE

enToro s BToporo, To pOHBEREKHE A 3T OB CorToNT

5 Tow 410,083 1P OKERYICR MU, POUE Too, KBSLBRET
To7

0,1
22

Ha caiowm ene pasercreo P(AB)=P(A)P(B) neer mecto e 8o scex cryva-
2,2 TONKD AR HESABHCHIMbIX COBITH.

e, 40 P(AB)=P(A)P(B)=

Hanpiep, COBLITA & NpHMEDE 1 HESABUCHIL, MOCKOTKY BEPOATHOCTS,
RIOABEHVA XEATOTO WaPa U3 OAHOTD MeLLKa HUKSK He 3ABUCHT OT T0rO, Mo-
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16.(3) OnpeaeuTe cymmy KopHeit ypasHeHua m.("‘ "],Jm, npuiag
nexauuncuntepsany (-1 2r).

OTBETHI: (e0 acex omeemax npednanazaemes neZ, keZ).

1 @ x=ak 6=

retgd s k;

5

ok ) v Enion)

£ z x
2 ks 6) =X ) x= ek @) 2= 2o ek,
7 ©) x= 4 mlir) = arcetg sk @) x= Tk

1 1) =6+ 2aretg - 27k

) = arctgs0 k.

k.

15,1, 16,165
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3) Heuernan.

4) Nepuoanieckan ¢ rraskim nepuogom T'=1.

5)[ 2+ m%.,;] - WiTepsans sospacranws.

6) He VveeT ToeK 7OKATHOTO SKCTPeMIA

B——
BTN ERS— - T—
.
9):

Mlocrpoifre rpauik 1 VccneayiiTe dyrkuio Y =ctgx.

YRpaxHeHHe 2 TOXE MOXHO G0 BMOTHHTL QHATOTNHO ToMY, KaK Wi o~
CTPOMII TpagyK y=tg. Ho ecan samerus, 10 10 Gopuyne Npreesenysn

=2k - BepTKanLHue acAMTTOTe

wn

x

N = A
rocsmonmt
- CTpouM rpaguk y=1tgx;

x .
~crpompogus y=te(w+2) cowrouna 2 oo 05
- yunruieas, uro a.m.[g ,]v fpaguK y=ctgx nonyuaew v npes

RYero nonkoit CUmmeTPUelt OTHOCUTeNHO Och Oy (ApeoGpasoBaniie PS,
nasa 2, §4).
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«Hauanuil KAUEA. B HEKOTOPO CTPaKe 20 TOPOAO, © KaXAOM FOOAE MO
Warasuy «3epaes. CeTk MarasuHoB «3epAc» O6LABINA 0 HOBOTOAHEH JKLWY:
K K00 MOKYNKE, COBEPLUEHHOM € 1 ASKaBpA N0 31 AHBaPS MpMAAraeTcs
MOTepeieif GUeT Ha PO3BIFPLIL OJHOTO 3 20 IBTOMOGHNER. AXMEA peLI C
1 AeKa6pA N0 31 AHEAPS KaxXA ACHE ACTATE N0 OZHOM MOKYMKE. KaKOBbI 210
LIGHCbI Ha BINTPbILL ABTOMOGWA, @CTH B TOT X NEPHOA B KAXAOM Maraswiie.
RIOCETUTeNAWM EXeAHESHO COBEPLLANOCS B cpeaNem o 1000 nokymoK?

KYI0 WIpy. 233, ABNARCE BpGWTPON MIPH, MHOTOKPATHO NOAGP

CHIBAET MOHETY. OH 3AMUCLIBAET <O KaX AWl Pa3, KOTAa BLNAA3ET
«Opei» 1 3aMUCHIBaET «1n KaXAb P33, KOTA BHNAAAET spel

Kan. BCe CUMBO7LI 3aNUCHIBAIOTEA B OAHY CTPOKY. (locreAoBaTeNt>

HOCTHI0 APCEHA HA3HIBAETER 30MMCh, COCTOALL@A 3 Cem Hynel
NOAPAA 00000005, MOCNRAOBATENLHOCTLHO BHEHTYIL HaIBAE-

€A 3nWiCL 13 4x Hynel 1t 3% eAMHMIL 01010105 UMEHHO B AaH

HOM MOPAAKe. BV PHIBAET 0T, 1A NOCEAOBATENLHOCTE NepBo
ROABMTCA B 3anWCH (231132, Y KOTO GO/ IZHCOB Ha NOGeRy?

Paccyaciin B uew, COBCTBRHHO, COCTONT WEMbITaHUe? Ove
BUAHO, \TO U BEWTY/Ib, W ApCei B NPOLIECCE UTPLI MOCE KaXAo-
o 6pocka Maaua GyayT cpaBHyIBaTh CBOI0 MOCHEAOBATENHOCTE
€ ROCNEAAMY Cemblo CUMBORAMM & 3anci ap6uTpa. 10370
1 OBV VCTIITaHVEW MOXHO CMTATh CEPIO V3 Cenm NoA6pa-
CoIBaHMI1 MOHETLE 3aMVCt C NEPBOTO CUMBONa NO CeALMOf G-
ACT CHUTATLCA Pe3yLTATOM NEPBOFD UCTMTaKIS, CO BTOPOTO N0
BOCLMOI - PE3ynLTATOM BTOPOFO VCTLITaHVA M TaK Aance. OCTa:
©TCA NOCUHTaTb KO/WIUECTBO 37MEHTapHEIX MCXOA0B, a F1aBHO -
NOHATL, TO COBTVte, NPHBOAFLIEE K NOGeAe ApeeHa, cOCTONT
POBHO 13 OAHOTO MEMENTAPHOTO WCXORa. Bipoview, coBITHE,
NpUBOAsLLEE K M0BeAe BTy, TAKxE COCTONT 3 OAHORD S7e-
MeHTaHOTO UCXORa.

["’i" <HeBepOATHI pesyuTars. [a3u3, ApCeH W BUBMTyl UTpaloT & Ta-

PeLierye. ORHM UCITaHIeN MOXHO CYMTaTb, Cepyio M3 Ceun
NOASpaCHEaNY WoKET

PesybTaT Kax40ro 13 NoABpaCkiBaNM He 3aBUCHT OT pesyrbTa:
0B OCTanbKbIX. CeABaTeHO, UMeeT Bcero ' newenTap-
HUIX UCXOAOB, TO ECTh, BOSMOXHO COCTaBUTH BCero 2 Pasnviikibi
ROCeA0BATENLHOCTeIH 113 Hyeii U eAvHYL, COREpaLYX PO
O 7 CMMBO70B. [10C/EAOBATENLHOCTE BUGHTYTb SBAFETCH B
TOuHOCTH OAHOI U3 2 BOIMOXHAIX MOCTEACRATENLHOCTEH,
110CneA0BTENLHOCTS ApCeHa Takxe FBNRETCH B TOUHOCTI OAHOR
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B TR €M RSO IPACTRET.
B NTeNaTORe PURROTCR N WA ¥ NETOR. B 3T0 PRCENDRET
O e NpuRONERR. CORGC YRE NeRA NEIATS THIOR GGRICTH
RERTOROCTH RO, TRe MITENITHRS N WBAFA 6 YRECTBONION

Ha pUC. 1 M30GpaEHa 30BUCHNOCTE TENMEpATYDH 1o Liencilo OKpyXaloweii
P or Bpeven cyrok 3 wapra 2010 05 & ropoAs Arwar

2) kaxwre, ¢ KaKoro W A0 Kakoro
wowewTa Tewneparypa Roswanace.
Yicaxue spemeniie WKTEpEATL, 8 TE.
et KOTOpLX TeunepaTypa ROHIAD-
racs.

6) Yxaxure pews, Korsa Tewnepa
TYPa T AOCTHIN CBOETO HavMeHBILETO
SWaerR HAMBONLLETO IHader

o) Vraure, Korsa T gocturra ceo-
€10 KaymeHbLEro aHauenna & nepHOn
€00.00 20 06.00; HaWOnLLLErO IHaer & REpMOA € 00.00 40 03.0.

1) B KaKOfi MOWEHT Bpevie TewnepaTypa 6una pasHoft 0" no Liencuio?
Ko Tewnepaypa Gina OTpHLTENLHoF? lonoxnTensHoli?

Vi He Ayac, 470 BLOTHENE YNPaXIEHIA Y BC BLEAN0 KaKIE 4ot
Gyab 3aTPYAKEHWA. Belb B W TaK <O, ORHAKO M XOTENM Gt riokasar,
0 MATENTHECKHE KOHLELAM OCHOBH Ha PEATWAX OKPYXAIOULETO Ha
WADB (A1 12 Tow, KaK Ml BOCTHLVMAZEN: PEnLibl 1D, 10 970 - Y co-
Bcew ApyTaR Tewa). ECIU ABCTPATYPOBATLEA OT MPHPOAM SETUM { U T (<t
TaTh HEBXHM, 47O 0K OBOIHAAIOT), T0 $aKTIIEC i e PaGHK HE
KOTopo dywwuiin T=1(t). (133 Ha Fpau, it Mo em cxazarh creayiouiee

1. Ha wmoxecree £c[056] dyuwm [(1) yGweaer; (0:6) - wwTepsan
Youipanus.

Ha wroecrae te[6:15] gy /(1) Bospacraer; (615) wwrepean
Bospacranun.
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He 306ydbime, 4mo CHauana Ha00 NpeOSpa30SaIMS acuMBMOMs! U MoK,
Caenaime oce camocmosmensHo.
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h 2 '

Puc.21

Coolicrea gy y=ctgs:
1) D(f)wnah:

2) B(f)i(=sito);

3nevernan;

4) RepUOANECKaR € FaBHLM REPHOAOM T = 7;
5) (ki 7+ 7) - whrepeans ySuisara;

6) He VieeT TOueK NOKANLHOTO KCTpeMyMa;

o R

k0] - erepsana nonomurensocs

(%umm) - whepans orpiaTenkHOCTY;

9) =7k - BepTUKALHLIE ACHMNTOTH.
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) Bce TP Wapa OKaXyTCA 0AHOTO UBeTa;
6) A3 AP OKaXYTCA KPACHHIMI U O - 3eneHbIN;
B) BCe APl OKAXYTCA PasHOLBETHLANM.

0. Tow naccaxupa cenn 8 BTOEYC y KTOpOro o WapupYTY snepes e 8
OcTaKoBOK. KaKoRa BEPOATHOCTE T0rO, UT0:
2) Bee Tpi NACCaxVpa BLIFAYT Ha ORHOi U T Xe OCTaHoBKe;
6) Bce TPV NaCCaX¥pa BLIAAYT Ha pasHbiX OCTaOBKaX B
5) AB0e BbIFAYT Ha OAHOT OCTAHOBKE, 3 TPETW BHIIET Ha APYTOH?

1.Ha 0AHOR U3 Napa/TeslsHIX MPAMLX OTWEUEHo 10 TONeK, a Ha APYIOf -
12, PaCCHATPHBAIOTCA TPEYrOLHVK € BEPLUMKaMM B OTHENIEHKLIX TOUKX.
KakoBa BepORTHOCTE TOTO, 4TO HayTaA yKasaHHsii TPeyTONbHYK UveeT Ase
W3 Tpex CBOUX BepLIVH Ha NepBO/ NpANOI?

12.Ha OKpyXHOCTY 0evenbi 10 KpaCHX 1 7 CUX TOUeK. PACCHTPHEAIOTER
TPEYTONLKMKIT C BEPLLVKGMI B OTMEUEHHLX TOUKaX. KaKOBA BEPORTHOCTL
TOF0, UTO HayTap BLIGPaHHbIF TPEYTONbHIIK:
) Viveer Bce TpM BepLUMHL KpacHbie;
6) viseer Bce TPU BepLMIH OAHOTO UBeTa?

Yactb 2

13. Alicyny, 106UMaR A0UKa GaTIIPa ATMaWEC, NONPOCTa ceBe Ha Ak
POXAEKIA OAHOTO CKaKYH 13 Xaiinay. BaTip ATNMBIC HUKOTAD Hit B tem
He oTkasbisaeT Ceoei AouKe. B Xaiinay poBKo 3600 NouwaAeH, 1200 13 Ko
TOpbiX - CO70BbIE, 900 - Gyphie, a OCTaIbHbIE ABAHOTCA ankimy, Onpefe:
WTE BEPOATHOCTL TOro, UTo:
) AVicyny AOCTaHETCA COnOB KoHb;
6) ATICy7Y AOCTaHETCA He Uankif KoK,
©) AVICYY AOCTAHETES 4yBapLI KoKb.

4. VACTINTaHWe COCTOVT B OAHOKPATHOM NOAGPACHIBIHWY HIPAILHOO KYGHKG.
OnpeaenwTe BepoATHOCTS Toro, uTo:
2) sinager uncno 3 wan 5,
6) Buinager aenwens wcna 6;
B) BLInager He G0N, vew 8.

15,5 KopOGKE HIXOAATCA 3 KPACHAIX Lapa U 5 3enerbix. o OUEpeAN AOCTAIOT
wapki 6e3 bosepara. Kakoga BepoRTHOETS Tord, 4To:
) NepB Hayra BbIKYTHAF LaP OKAXETCR KpaCHsIN;
6) 153 NePBLIX LWapa OKAXYTCA KpaCHLIM;
5) NePBLA LWaP OKAXLTCH KPACHLIM, A BTOPO - 3eneHi?

6.8 KopOBKe HIXOAATCA 3 KDACHSX apa U 5 enekbix. 10 OUepe AOCTaIT
Liaphi Y BO3BPALLAIOT B KOPOGKY. KaKOBA BEPOATHOCTE TOTO, uTo:
) NepBLI Hayr ] Bbiky T LaP OKAXETCR KpACHSIN;
6) 83 NEPBLIX Lapa OKAXYTCA KpaCHLIY;
B) NepBLA AP OKAXETCA KpaCHBIM, @ BTOPOI - 3eneHtin?
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5)(2) A YBBIOLIAA NOCNEADBTENLHOCT WCEN X,, £y, 5. . £y, K-
K06 3 KoropX pUHaAneXT OTpesxy [80,57;81x]. 1o Moo ckazaTh 0
MOHOTOHHOCTH MoCTeAOBATENLHOCT 183, 18, 185, - . R, 7

22.(3) Yeaxure woxecroo suaenvii dywiiamn y=():

Sne+1;8) y=—pindz|-10;) y=ssin’ dx+6

23.(3) Vkaxuire hoxecrao sauenwi Gy y=1(x):

)y =8c0s"x-Buin’; 6)y= (2cosdz-2einge)' 5)
24.(3) ¥ KKK HaEHUAX NIPAMETP 0 YPaBHEHYE ViveeT KOPHU

25.(3)B yenomu ykasan 6y 1(x) 1 MHOXECTBO e awaveri Hait
re Siaderun napawerpos p w4, e

) 1(x)= ,....[;,.;].., E(7)[10:20]: 6) £(x)= pleos+q, E(r):[4:12].
26.03) B ycroew yxasan 6us GyHK f(x), WHOXECTOO ee SHavewwi 1

PepuOA. HallaTe SNAUEIVR NAPIMETOB P d, 7, CCAV

a) f(x)=psinrx+q, B(1):[-10;0]. T

6) (x)=(p+2)sin((6-2r)2)+20. E(7):

28.() Pewnre ypasverun:a) (< ~ANFTT-0;  6) (x*+5xETB-0.

29.(5) BanTaGai coGpaeTca sameHvT B Bl KBapTWpe 10 o6kiuHEIX nawn
HakanvBaHuA Ha 10 HeprocGeperaloux. NOTPEG/Reman MOLHOCTL
‘OBLIUHOi namnbi - 100 BT, 3Heprocbeperaioweit - 10 BT, cTovMocTe
3HEprOCEeperaloweil FaWTei - 1440 THre, CTOUMOCTE JMEKTPOHEpTUY -
16 Tekre 33 0AVH KW/0BATT-VC. 3 KaKOR BPEMS OKYTITCS MOKYTKA 3Hep-
TOCGeperalouyX 1aun, eC/V KaX1a5 1awna ropwT B cpeaHem o 4 Yaca &
TRV (ByASM CUMTaTL, UT0 HEPTOCEEPEFaIOLLME aNM HE NEperapao).

A)250 avelf; B)300avelf; €)320avell;  D)1rog ) 440 aneih

30.(2) Pewuntre cucremy ypaskers
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Yactb 2

Pewuure ypasrenve (5-12):
8.(1)) cosz=—1: 6) cos2e=0;

9.(1)a) cosme=1; 6) cos(-2x)

10.(1)a) 2008x=—8;

o 200 -

1.(1)a) 2eosx+E-

1o

000 20m 2 2

) costr—J5 =

(a5

-t noi-a-

o 2211 o 72

6 20n(35-2)

2

) Jam[X
0 2eo(303)-E

6) cosdx=V5-2;

e )3

13.(2) PewwiiTe ypasHewys, NPYMENVE GOpMYTH RpUBEASHIA:

o 2uge)orco

LN





index-204_1.png
rnasas [l Beposmiocrs

3apaun
Yacts 1

1. B T0proBom ekTpe 6cero 10000 nakes, i3 KOTOpEX 7000 PO30BOTO.
Usera, 2000 - Ge0ro ugera 1 1000 - FO7YGOTO. ONpeAeNVTe BepOATHOCTE.
Toro, o Alzepe sueper:

2) Gence nnabe;

6) senenoe nnarbe;

8) 6enoe wim ronyGoe naue;
) e ronyGoe AnaTee.

2. VACTIiTaKWe COCTOMT B OAHOKPaTHOM NOAGPCHIBAHWY HIPA/BHOO KYGHKG.
OnpeaenWTE BepOATHOCTS Toro, UTo:

) Buinager ancno 6;
6) Buinager wewoe wicno;
B) BLinager He werbue e 1

3. VCLITakye COCTONT B OAHOBPRMeHHOM NOABPACHEAHI ABYX MOHeT. Hai

AVTe BepOATHOCTL TOro, UTo:

2)a OBewx woKeTax BInageT <opens;

6) Ha OOV M3 MOHET BHINAET «OPel», 2 Ha AYTO - <pelLKas;
5) XOTA Gl Ha OO M3 MOHET BbiNageT <0pem.

4. Vi3 HOXeCTBd HaTYpanbHLIX wicen 0T 1 20 200 CryvaliHbin 06pasom
BLIGMPLTCH OO AWCTO. ONPEARIINTE BEPORTHOCTb TOTO, UTO BHEPaHHOE
) wnewom apudueTHeCkol porpeccin 4, =-30+12n, i n>1;

6) ACTON, KOTOPO KPATHO “WICTY 5 (10 &CTb ARUTCR Ha WMCTO 5 6e3
ocrania);

B) UACTON, KOTOPOE KpaTHO UHChaM 51 7;

) MCTOM, KOTOPOE KPATHO wWCTy 5 W vy 7 .

5. VICLITanVie COCTOMT B OAHOBPEMEHHOM MOABPACHIBAH ABYX VI PATHEIX
KyBiIKoE. KaKoBa BEPOATHOCTS TOr, UTO NPOVIIBEAEHME BLINABLLNNK UWicen
OKaxeTcA npoCTIM UvcnoN?

6. VicnLITaryie COCTOUT & TPeXKpaTHOM MOASpacHBaHI KyGwKa. Kaxosa
BEPOATHOCTE TOTO, UT0 CYMMA BLINABLIMX OWKOB 32 TPW Pa3a COCTABUT 17
w182

7. Aifakim COGMpAETCA AGPUTS APY3LAM MORAPKW. B €& CYMKE HAXOARTCA
KUV 4 MaTEMaTVKV 1 7 GVaVKI OFa HE FAAA AOCTAET N OUEpeaY No-
A3PKW V1 Pa3AIET W ApY3bAM. KaKOB3 BEPORTHOCTE TOF, UTO:

2) NepBan HayTaA BEIHYTaR KKV OKAXETCA BUKO?
) ABE NEpBLIE KUY OKaXYTCA GaMKOI?
B) NEPBaR KIWra OKAXETCA MATENATIKOH, 3 BTOPOT - BaIKDI?

8. B Kknacce 20 uenosek. TPEGYETCA BLGPATE KOMAHAY 13 7 yUeHMKOR 1A
YUaCTUR & KBH. YUGCTHIKOR PeWIi B6HpaTe xpebiew. KaKosa Bepo-
HOCTb T0TO, 170 Acetl ¥ AHyap OKaXTCA BHECTE B BLIGPaHHOF KoMaKAe?

9. B KOpOBKE 9 Wapos: 3 KpacHeix, 3 XenThix U 3 3enewbix. Hayaawy
BLMVNGIOTCR TPV 3 HitX, ONPEAEITE BEPOATHOCTS TOrO, uT0:
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ez
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2,
3
1.2 x=5 3 oty
1
z
x=Zpak x=mm;
RES
12.9) x€0;
B xe0; e
13.0)+ 2% o
3
2

YT

Zoonk 6) x=tarccond s
1.9 =t Zeamk  6) x=tarccong s 2nk

V1306pasi e TPUTOHOMETPUECKYIO OKPYXHOCTS 1 OCb TaHTEHCOB.
) HaligTe XOTS Gbl O YT, TAKTEHC KOTOPOTO page: 1

6) OTTanKVIBAACH OT HAVARHHOTO Y13, MPOCHANTE 32 ABXeHHEM TouKM M,
10 OKpYXHOCTH, OUKCUpYIATe Te Monoekvs TouKi M, A1 KOTOpX tg:
V1 3aNMCLBaIiTE COOTBRTCTEYIOLAME YT B CTPOUKY.

B) Kak 3anvicari, Bce Takwe yrnki & BUAe OAHON GopHYL?

T

V1306pa301Te TPUTOHOMETPUHECKYIO OKPYXHOKTE U 0Ch KOTaHTEHCOB.
) HaliATe X0TA Gbl OAYH YTOR, KOTAHFEHC KOTOPOFO pasen 0.

6) OTTaTKVIBAACH OT HAVARHHOTO Y13, MPOCHEANTE 32 ABMKEHMEM TOuKM M,
1O OKPYXHOCTY, DWKCHpYVATE Te MOTOXeHMA TuKkM M, , A1 KOTOpbIX clg £=0.
1 3aNMCHBaITe COOTBTCTEYIOLAME YT/ B CTPOSKY.

8) Kak 3anWicart B Takwe YTkl & BWAe OAHO GOpHYL?
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17, VACTITakWe COCTOMT B OAHOBPeMeHHOM NIOAGPACHIBAHWN TPeX MOHET. Hall
Ve BepOATHOCTS Toro, 4T0:
2)Ha BCeX TpeX MOHETaX BLINaeT «open;

6) BLINaACT XOTR 61t OAVH <OPEN> U XOTA Bl OAHA <PeLLKEY;
5) XOTA 6 Ha ABYX MOHETaX BHINOAST <Oper.

8.2 NHOXECTBA KaTypankix ucen of 1 A0 100 Cryvaiibint 06paoN
BIGPAETCA OAHO YN0, OMPEASATE BEPOATHOCTE TOTO, UTO BHIEPaKHOE
HET0 OKaxeTCs:

) WO, KOTOpOE KPATHO WCY 6 (TO €Tl AEATCA Ha UHCTO 6 Ge3
ocramka);

6) UACION, KOTOPOE KpATHO UWChaM 6 1 §;

5) UACTON, KOTOPOE KpaTHO UriCTY 6 WAk UMchy ;

2, e n =1

) 4neHow reoweTpyeckof nporpecch b= -

19, ACTIATaHWe COCTONT B OAHOBPMeKHOM NOASPACHIBANYY ABYX UTPATLHX
KyBiKo. KakoBa BEPOATHOCTS TOr, UTO NPOVIIBEACHUE BLINABLLNNK UWicen
OKEXTCA HEUETHEIM UMCTION?

20.Mepen BrieMlyxom u MATadkom CIOAT 24 OAMHAKOBBIX Ha Bd
3anewaTakHbiX FOPUIKOB. BUKHU-TTyX i [IATaUOK YBEpeHt, UT0 & KaXaoMm
V3 X 1. Ha CaMO Aere, HakaHyHe Beepow Ux A0GPHIA APYT OCUK
Via Coen Mea 6 12-v 13 FOpLUKOB. Tak uTo Tenept 12 13 24 fOpLIKOS
ACVICTBMTeNHO COACPXAT MEA, @ OCTaNbHHIE - OTWEKHOE YAOBPeKWe AT
BIPALLVBAHYA PACTeHvT. BYHHV-TIYX v MATaOK BLEMPAIOT cebe KaX AN
10 OAHOMY FOpUUKY. OMIPEARIITE BEPOATHOCTB TOTO, U0
) BUHHITTyxy AOCTAHETCR FOPLIOK C yAOBpeHmew;

6) Bkt lyxy AOCTaHETCR FopLIOK C yAOBPERWeN 1 MATauky AoCTaHeTcA
FOpLIOK C ya0BpEHMEN;

5) Bk Tyxy AOCTaHETCA TOPLIOK C YAOBPeKWem, @ MATauKy AOCTaHeTCA
FOPLIOK C MEAOM.

21, Ha WAOCKOCTY GTWEUEHO 4 3eneHiix M 9 FOnyBbIX TONeK. PACHATPUBIOTCA
Bce OTPEIM C KOMUaMY B OTMEuEHHX TouKX. KaKoBa BEPORTHOCTL
TOr0,UT0 HayT A BHIEpaKHHBII OTPE30K:

2) vveer 06a KoHLa FOMYGLIM;
6) VMEET KOHLLI Pa3HOTO LBeTa;
B) MhIGeT OAHOLBETHEIE KOHLUK?

2. Ha OKpYXHOCTU 0Tt 10 KpACHBIX 1 7 CHHIX TONEK. PaccHaTpuBaloTea
TPRYTOMbHIKY C BEPLIMHaNM B OTMEUEHKbIX TOHKaX, KaKOBA BEPOATHOCTE
TOF0, UTO Hayra BLIGPAHHbI TPeYTOMLHIK:

) VeeT POBHO Oy KPACHYIO BEPLIHY;
6) iveer X013 Gbi 2 Kpachbie BepuIK?

23, Epnar  ACKaT NONaTW B apHVI0 B0 B3804 NOABOAHSIX NeXOTHHLes. B380A
OABOAHEIX MEXOTUHLLEE HACUWTHIEAET 30 PAAOBHIX. KaXAbll AeHb U3 dC-
72 PAROBHIX CIaiiHkiM 06pa3OM BLIGHPAIOT 10 M OTAPABISIOT UK HAY-
BT GoeBbie My3tiph. C KaKoil BEPORTHOCTLIO 063 NPUATENA NoNagaloT
BeCTe B KOMaNAY HaAYEaTenel Gogsbix AyaLIpei?
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. (2) NocTpofie rpagu pywiumn = g-cosx

(2) Kax wsbectHo, Tpagyik dyHKuM y=—tgx nonyuaeTca v paguka
Gy y=tg npeoSpasosanmew P(au. Trasa 3, n. 42). C apyroit
Cropovs, rpauk dykuam y=tg(~x) nonyaeTca ws rpadKa dyrkun

=t npeoBpasosaren PG, OBLCHITE, NONewY B 06ONX CIYamX 1o~
Paticn o 70T e padu

. ) (2) lana BO3PACTAIONLAR NOCICAOBATENLHOCTE UHCEN %, %, 5 %,
KaXaoe 3 KOTOpLIX MpUHAANEXUT OTpESKy [8i9a]. Bo3pactaoLh Wi
JOHEOLE ABARETCA MOCAEAOBATENBHOCTS Uicen c0n%,, C0n,, cOn,
oo8x,?

6)(2) aka BO3PACTAIOLIER MOCTEAOBTEHOCTS WCeN 5, . %, . 1%,.
KaxA08 13 KOTOpHX MPHHOMIEXT OTPEKY [-07;-81]. HTo Moo Cxasars
0 MOHOTOKHOCTH ROCTEROBATEHOCTH sin,, sin, sin ... sinz,?
5)(2) /K3 YMEIOLLEN ROCTEAOBATETHOCT WICEN 5, 5 5. . X, KO-
08 3 XOTOpsX MpYHaBTEXIT OTpeKy [-9:-8x]. UTo MOXHO cKasars O
MOHOTOHNOCTI MOCA€AOBATENLHOCTH ClEX,, cli,, ClgS ..., I, ?

(3) Cpean Cneayiou byvKLuIH OMPEACTITE MEPHOAMUECKIE Ut YKaxVITe
VK TRaBHuI neprion:

a) f(x)=sinz, £

. (3) An CheyIOwX Gy OMPEAEITE. OAUK Y3 NEpUOROB, Ko BOsHO:
| 1

) flx)=oosTa rsinze—4:6) n(x) =120 x-150tg 2x:
o h(x)-tg12eainl dx

. (2 Kaapo s creayow gy ccnepyiTe va vevocrs: |
) f(x)=condi, £(x)= 2" cosBe, £(x)= ' ~cond, f,(x)=

o3

Sindx

o4}
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W epapencrea

Pewwre ypasenvie ctgx=-20.

P Mo gopuyne o tabmu e —
ue e = arcelg(-20) 2k

(prc. ) Mo ceoiicrey -
arcctg(-a)=x-arcetga  nonyua-

en x=x-arcotg20snh, e keZ
Moxwo noimu aansuve u saverns,
aro Puc.s
~ arcetg20. k=~ arcetg20 +x{k+1)-

ECAUt K ApUUMAET B BO3MOXHME LETE SHAENIT, TO W BHIpa-
XeHHE 1 TaKoKe MHHUMACT BCC BOSMOXHE LS SHaNEHIS.
Sowtensn k+1 Ha KaKofHUGYAL ADYTO e NapaMETP, OKOH-
aTenio nonyaew: x =~ arcelg20+am, e meZ.

O7FT - arcctg204am, £A meZ

PaccOTPHM Taloxe MpUMEp, B KOTOPOM TPEGYETCA He TObKO pe-
LuWTh ypaBHeKVIE B O6uieN BIAE, HO 1 HallTh UaCTHIE peluenis,
YAORIETEOPAIOLME KaKIMM-HIEYAL AOMONHUTENbHbIN YCTOBHM.

Haiarre peenus paniern n.[anﬂsﬁ, npuHamexaupe

urepsany

Pewere. Sawernu, wo cu[k»%]:ﬁ
x w

B

. i 1
25+ o yenoswo 3agaw Tpedyerca

HalfTh Te 3HaUEKHUA NEPEMEHHON ¥, KOTOPHIE RPUKAATEXaT MO~

e |3, ot Tt s o o

U epeMENWOR =, A7 KOTOpMK SHRORETCR ABOFOE Hep:
sencrno =<2 Nogcraona o awvoe Ancioe epamencno

x o
Bupaxenve x . pewae Wepaencrao oTHoCHTENbHO
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«6e3 npapa ew60pas. Cpasy nocse Toro, ka Alen Mopos caenan
NoAPOK AWTOMKIH W AKGOTe, OH NpYLIE/ B FOCTH K ApyXan 1 ee
wnaLemy pary Aniixary. flen MOpO3 AOCTaN U wetika nepBbli
MONGBLUMIACA B pyK¥ MPEANET U BpyUWn ero ApyXaH. MToce SToro.
O Tk xe 06PaOM AOCTan NOAGPOK ATA ATVXaKa. Mlepe yxo-
20w len MOpO3 npwrposwun, uTo, ec/ KIC-HuGYRs 3 AeTeil He
GyaeT WrpaTe TOf NTpYLLKOF, KOTOpas ewy AOCTaraCe, OH BepHeTCS
U OT6epeT NoAaPKY. KaKoBa BePOATHOCTS TorD, 4TO ApYXaH 1 AT
XaH OCTAHYTCR A0BOTbHbl NOAIPKaMY, EC ATVIXaH OBOXET CHO-
TpeTh <60eBUKA», Apy>XaH TIOBMT ATt B akyKrbin, @ AFTONKESH 1
AX60Ta BCTpeTITM HOBMH 08 B MPeKpaCHOM HacTpoeHwM?

06y aerine. TaK Kak AVTONKbIH 1 AX6OT BCTpeTWAI Hosbih TR
B MpeKpaCHOW HACTPOGHIW, TO, HaAO NNaraTh, nepea BcTpeved
 Apyat v ee Gparow B mewke y Aeaa Moposa ocrasanvice 10
KYXON <A¥HfONeK» 1 8 BOASIHEIX NVCTONETOB. B ew COCTONT ks
TaKue? He COBCeM NOHATHO. TOTAQ B Uew COCTOMT COBbITHE? Co
BLiTIe COCTONT B TOM, 4TO MepBiM MPeAMETON, KOTOPb HayTan
BLHVIMASTCA U3 WeLKa, SBNAETCA KYK3, 3 BTOPHIM NpeAMETom
OKEXETCA NWCTONET. V€A COCTONT B TOM, 4TOBk PaccHOTpeTb 6ce
1apei MTPyLIEK, KOTOPHIE MOTYT AOCTATCA ApYXak 1 ATWXaHy. Ba-
@k 11 3eci NOPAROK, B KOTOpOm Aea Mopo3 AocTan nojapki?
KOHeUHO, BaxeH. 110370MY MHOXECTEOM S7EMeHTapHbIX MOXOA08
MOXHO CHUTATL MHOXECTED YTIOPAOHEHHEX Nap, KOTOPHIE MOXHO
BIGPAT 13 18-TW NpeANETOB. [1apti HaSHIBAIOTCA YNIOPAAOHEHH
115 Tom cusicne, 410, Hanpuwep, (311) v (11,3 CumraioTcs pas-
kY. TIPOKYMEpYew BCEX kYKo HOWepatM O 1 40 10, Bce
AUCTONeTH - Howepamy OT 11 20 18. Hac WHTepecyloT Te napsi,
NEpBOE UACH B KOTOPEIX PABHO OGOMY HATYPATHOMY UWCrY OT
120 10,8 BT0pO@ 4¥CT10 PABHO THOBOMY V3 HATYPATHbDX AWcen OT
114018,

Petir e powywepyen ocex kyxon vamepauy or 1 20 10, ace
PMETONETH - Howepaty oT 1140 18, McTarwew & AdHHOM cry
(12 Kas0BEM 4IG9p YNOAAGHENHO MapLt WCen (3.~ U3
MHOXECTE 07 1 0 15, KOTWUECTEO 7CUENTIpHB HEXOAOD Ta
XOro vchTasn paBKo q-A}. Hac WHTepecyior Te napi, nep.
S0 ICTO B KOTOpLX P3BHO MoGoMy HATYPATLHOMY aHcry OT 1
120,10, BT0p0R UMEA0 PABHO 7IOGOMY U3 HETYPATHUX wWicen oT
1 20 18, Bil60p a0k napi Hasomew coskiTven A. Harigen ko-
M4ECTEG Taan nap. CHatana ohibepen ORHO 3 wicen or 1 40
10 W NoCTat €10 Ha NEpBOE MECTO. Ec7 Takoit S0P CAEnAM,
70 Ha BTOpOE HECTO Napil HOXHO NOCTaBHTh 1060e U5 § cen
0717 20 18, 5cero monyaeus p-10-8 1ap 1X0A0D, APAOARLIK
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Kaxaomy iy x w3 orpesia [-11] mocrasin & cooreercrave suavenve i,

YAoRneTBopAIOLLEE YpaHeHtO ¥+

wwio?

- 3a4aeT 2 Takoe npaBwno dykk-

Kaxgouy weny x va orpesca [-1] nocramnm o cooteercrave ucno
y=V1o" - 3apacT v TaKoe npasnno dywiaunio?

[7

[z

BinonHI YIPaXHEKWE 2. 5 Hem 304aKa YKL, TaK KoK K-
Wy HOMEPY JIeHVIKa 10 XypHaTY CTABUTCR B COOTBETCTBME POBHO
OO WICTO - OUEHKD 30 KOTPOTHYIO PABOTY. B yTpaXHEHMM
2y 3242Ha TAGRAAHbIM CROCOGOM, W, KaK L TORO-
PAT, METOAOM 3aA3H1A YTOPAAONENHALX Nap (.. THATHO, 4T
1(5)=1(16)=5, 1(28)-3. Pewersem ypaewens /(x)=2 sensor-
cn uncra {4, 15, 20). Pewsesen Hepasencrea f(x)>4 Aemorca
e UMCTA MepBOH CTpOK, HaNPOTHE KOTOpbX BOBTOPOf CTPOKECTo-
ATACT GonLULMe, Hek VeTbipe. Nlo>Tomy PeLIeHWew HepasencTEa
1(x)>4 senaeTca uHoxecteo wwcen {3, 5, 10, 12, 14, 16, 18, 21}
O67CTLA0 OMpeAeneHUn AaHHON GyHKLYIN SENAETCH MHOXECTED
UeALIX UMcen OT 1 A0 23 BKIOUMTENLHO, 06NACTL 3HaUeHWiA E(f)
coctoutva wncen (3,5, 4,5}

Bunonm  ynpaxsienue
3. Mioxecreo Toue, ao-
Gpaxerioe o Hew sasaer
dynro, TaK KK Kaxaomy
awaverno xe[-413] no no-
AL ApUMaM. CTaBNTCA
& cooaercrame poswo oo
aHaueHvie . Takum  Cooit-
croom e ofnagaer Mioxe.
Croo Tovex, wsobpaxeKHoe
va puc. 2. Hanpuwep, . Pz
1y x=2 ¥a pucyke 2 co g

OTBeTCTEYIOT TP 3HaueHUA . MHOXECTBO TOUEK ympaieHyin
3 HasicaeTca rPAGUKOM dyHKLUA £, COOTBETCTBRHHO Cno-
CO5 3agaKwR Gyl HasHBARTCR padueCkuM. SCHO, uTO
1(-4)=4, Tax xax Touka Ha rpaguke, vielowaR abCLCEy %,
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KOTA @ MUHAMMEXWT MHOXeCTBy SHaveni dyHkun y=/ (.
YuTeian peaynbTar NpeABIALEIO MpUMepa, RoNyvacH OTEe.

e acl-24].
Ara s y=sin, gz onpeaenvre o3 neproaoe,

10 BOSMOXHOCTW, HaVMEHLIT
PeLerie TeopewanyHkTa 2.3 fase 1 AaeT cioco Hal T oguk ua

epUOAOB AaKHOM bymHKuMY. Nepyon T, bymkuiu f(x): g, pa

epon 7, by g(x)=ctgx pasen %25

[anee uuiew HavweHLLIMe HaTypanHeie AMCTa M W F, ApY KOTO:

T_x
Pui Tym=Tyk. Arm 370ro cocrasum nponopumo 7= Mogcras-

35

P T L R —

Boamoxbie avavenn k=20 u m=9. Mo Teopeme nyrkra 23
nabes 1 oauk w3 nepuoaos dywunm f(x)-(x) wweer ona

T=Tym=Th. B gavriom cryuae T=T,

Ravss ow wwcna 5, %, 5, npwanexaue orpesny [srstr],
e 3, >, >, CpaBHITE MeXaY COBOR WCTa cli, Hi,
wetx,

Pelicrie Ha npovexye [sx] gyikuns y=ctgx senercn
YOHIBAOUHE MeHAUMM  SHaueHUA GpryMeHTa _cooTBeT-
CTeyer  Goneue  3waveHe  GyMKUAM.  CRAOBATELHO,
clgx, <olg, <clgs,

3apaun

Yacts 1

1. (1) Moy

Poifte. rpaguyt gynkui:

) y=tgx; 6) y=tg2x; B)y=—1g2x; Ny=1-tg2x.

2 (1) ocy

poifre rpaguku dymLui:

) ymetgx;6) y=ctgls|; e)y=ctgld-1; Ny =letgls|-1].

&
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W3 27 BOSMOMMHBIX MOCT@AOBATENLHOCTEM. CARAOBATENLHO, Y
BUGUrYl 1 APCEHa OAUHIKORbIE LIAHCSI Ha BHITPBILL.

«flea Mopos». Korga /len Mopos mpuwen nepea Hosuim fo-
20N B FOCTH K CeCTPaM AVTOTKAH 1 AX6OTE, B MELLKE y HEro
OCraBanoc 12 kykon eAWiforeks W 8 BOASHX MACTONETOB.
[len MOpo3 cuTaeT, uTo Ha HoBii 108 /OGO peSeHoK Aonxer
paaosaoca n1o6omy MOAPKY, W MOSTOMY Hayraa AOCTaT ASa
EpBbIX TONABLUMXCA NPEAMETa 13 20 MMEKOLLWXCHy HerO B MeLUKe.
KakoBa BepORTHOCTE T0r0, 4T0 CRCTpb OCTAHYTCA AOBOEHbI M0-
A3PKON, €CIW 06 NTaIOT OTEpaUeKYIE K OPYXIIO?

Pacey ek B e COCTONT UCTbITaHWE? McnbiTake cocTonT
& cryalfHon BLIGOPe ABYX NPEAMETOR U3 AS3AUATH, 12 V3 KOTO-
PbiX ECTh KYKTbL, 3 OCTaTbHbIE - NCTONETH. 470 MOXHO Ha3GaTh,
MHOXECTBOM 37EMEHTapHEX HCXOAOB? MHOXECTBOM 3NeMeHTap-
VX VCKOAOR MOXHO Ha3BATH MHOXECTRO Nap, KOTOPHIE MOFYT
BT BLIGPaH. CHOTLKO BCO TakVX NAp? CHOTBKIMI CNOCO6A
MV MOXKHO BHIGPATE 2 37eMeHTa U3 20, ECTH NOPAADK JMENEHTOD
& nape Hesasei? V1 Bce-Taki Baxen? OB CRCTpbl OCTaHyTCA A0-
Bonb, e /1ea MOPO3 AOCTaHET Napy KYKOR, U OTA Gl Oa W
X OCTAHETEA HEADBOa B 1106OM APYTOM CAYa. HESABHCHNO
o7 NopAaKa. CAeoRaTeNkHO, NOPAROK Hesaen. Jsa ancwerTa
3 20 663 yeTa NOPAAKa MOXHO BBPAT, C CTOCOBaNY 3T0
CCTh KOMMYECTBO PABHOBOMOXHbIX UCKOADS 4 V3 KIACCHIECKO-
0 OnpeARerIA BEPORTHOCTH, OB CECTP OCTAHYTER AORObHb,
CCnM 08 NPRANETa OKEXYTCA KYKIaMM. 3T0 1 eCTy COBbITHE A
A OTHYA MOXET B3ATHCA Napa KYKOM? Hy KOHeUHO, 13 O E:
Crea ABeNaAaTY KyKON B wewke leaa. JEE0UeK YETPONT Moan
N3P, CKOMLKIMM CTOCO6AMI MOXHO BIGPAT NAPY KYKOR V3 AGe-
waauaru?

DL, CWTaNVe COCTONT B CrywaiiNom BIGOPE ABYX MPEA
MeTOB M3 ABaaUATM. CregoBaTento, Wmeerca =Cl pasHo-
BO3WOXHBIX CHOAOB AGHHOFO MCTITaKM. COBITHE A COCTOMT
B T0M, 470 062 NPEAMETa OKIXYTCR KYKAZMY TaK KaK BCErO Ky
KON VMEETER POBHO 12, TO KOMVNECTBO p UCKOAOB, NPHEOAR-
LUK K COBITHO A, PaBHO G 10 ORPEASAEHMIO BEPORTHOETH

cy_1211 2 8
P(a)-P-Ci 1211, 58
W e s

33
Oreer: 3%,
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16.01) Rocrpodre rpagun gy
2 y=tgx;6) y=tga; oy-| [uﬂmy-l

17.(2) NocTpoiiTe rpaguk ynKuM y=tgx-clgx.

18. (3) Cpean Creayiouwx GyHKuil onpeaenvITe nepHoAUECKIE 1 yKaXUTE.
Vi CnaBbi NepHoR:

19. /1A CheayiowNX byHKLUA OMPEAETTE OAU 13 MEPHOAOE, MO BOIMOAHO-
TV, HavmeHL L

inx-+sin2e; 6)(2) l(x):lln%x-eu&!.

6) & (x)=sinx+cosx, g,(x)= (.u.z cosx) -1,
#,(x)=sin(125-7), £,(x)- tg(-1x) 20155

21.2)(2) AaKa YOMBAOIA MOCHEAOBTETHOKTY SUCEN 5, 4, 5.5, KX
06 1 Koropux mpmiamnext oTpesky [-8%:-0%]. Uro oxtio cxasars o

MOHOTOHHOCTU NOCAOBATENLHOCTH c0R,, OB, 008, ., €08, 7
6) (2) flava BO3PACTAIOLLAA NOCIEAOBITEALHOCTS WCEN %, Xy, T3, -

. Kaxaoe W3 KoTopuX npwHamRexvT orpesky [80,5xiBLx]. ro woxko
CxasaTs o MoKOTOHHOCTY noceAoBaTERBHOCTH i,  sin, SN, .,
sinx,?
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7. OnpeaenvTe KonuecTEo Kopheit ypasHenun Zcos( 3

auyx npowexyrky [ridx).
PR —

nexauyn wwrepeany (-1:1).

Yactb 2

9. Pewue ypasHenvie:
2) tgme=0; 6) tgx

o) tex—Vi=0; 1) tgde=9; A B1g VB0,
10. Pewure ypasrenve:

e g e«.[u.;]

R —
o eg(amx-2)-1; 0 otz

0 ats(§-nx) -

0 m[;,‘):m
12 pewne ypaswerve: 3 (ctgx+ I )sins-1

6 (2cons-E) ).

13.(2) Cpeayt pewwenvit ypasHenva clg2x =1 yraxvTe Te, KOTOpHE MpYHAMNE-
xar npomesxymey [-737].

14.0) Pewrre ypasserme t5{2x+ <1 w i eroxopw, yacenereo-
o
woureyeroomo 22
pmouneycromno <z 2

15.(3) OnpeaenvTe KomMuecTso Kopwell ypasenva 2

npaanexauun mpowexyney [50).
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€3 O W TOT e GWAeT, TO 3T MoXeT Guir NGO M3 20

Suneron. Bepommhocts cosumin B pavwa P(B)=2. mae

% =20°. Buuwcnsen P(B)=2=20 L

7310
6)Onpeenv oSk cacew TpowM ronaayTca pasHbe Gurersi
Kak CooMTHE A. BGpaT 3 GAnera u3 204 U pacpeaeT ux
MeX2y Teus CryAeHTaMM MOXHO Ab cnocoBamy, A} =20-19-18
Tor e pesynbTar noxt10 RMIT Ges npuer a1 PopIyIL
A% MO MPUHUMNY YMHOXEHWA. A MMeNHO: X BHEVpaET OmH
20 GwneTos, ryaeny ¥ octaeTcs swBop ooro 3 19 Gne.
ToB, ryaeny Z AoCTaetca ok w3 164 ocraBLIKCa) B iore
seposHocrs coBTna A paea P(A)=L., (g p= 43 =2010.18,
a g% -20". Noacrasnan srn swavenfn & Gopuyny, nonyaew
2201018 iz

q 20° 400"

R ———
4 ToT xe Suners kak CoBuT C. ECTU PORHD ABOWM AGCTaETCA
oA BARET, 10 TeTLewY APYTY ACCTAETCA KBKOI 10 APYTOR PG
3 A3 6unera woxtio uGpaT A3 =20-19 chocosaw. Ecrm
nepBl U3 S GAne1on AOCTaeTcA APy X n Y. 10 810polt
AOCTRETCA APYT 2. M Npel 3 51K GATEToR 20CTaETCR 16Y-
Seme Y 2,70 810poft poctaerc apyry X . Ecr nepett i ik
GUneros AoCTaetcn apysen 2 X 16 BTOPoR AOLTaGTER ABYTY
Y Bcero aweew 3 CMocosa pasdenue Apyse# ka 2 4act, 6 nep-
S0/ 3 KOTOpUX 83 APY, B0 BTOPON - OAMH AGYT. KX s
57U CHocoB08 KOMBHLMPYTCA ¢ Ko 5 BIGOPOB ABY S
7eron. Bcero micew 343 -.20-19 cnocosos. Takims o5pasow, &

gopuyne P(C)=L wncno p=3.2019, awwcno g=An=20". Bur.

p=20ugq

wwcsen P(C)=
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9. (2) Vkaxure ko ecTBo swauenwi dyKLu y=1(:

onse]+4: 1)

10.(2) YKaxuTe MHOXeCTBO 3Hauenwit dyHkum =1

2) sindx 8:0) sint0x=a’ -2
12,8 ycn0BUM yKa3aH WA $yHKLUM f(x) 1 MHOXECTBO e SHavenHvi, HaiiawTe

Soherine napeTPA 4, e
af(x)=Acosx, E(f)[-2:2]; 61(x)= Asin ].a ()]
13.(3) ByCAOBIY YKa32H BA ByHKLMH £(x), MHOXECTBO e SHaueHMTi 1 nepi

OB, HARANTE SHAMEHIA NSpAKETPOR . 4.7 e

Al

peinrzeg, B

E)lel=lza—zku[(zu§]x]

14, () YpoBers 801 KamaraKOro BOACKPAHILLA OTUCHB3ETCH W
R T ———
- onep wecnia
5wy bl aVGOrLEe SHaete YPOBHA B 8 BORXPIHILLE? S
Kokow wechl oo docTaeTr

6) Uewy pasio HaVerbLLEE 3HaueHMe YPORKA BOAN § BOAOXPIHWIMLE?
B KaKOM Mecae oMo A0CTHTaRTC?

Yacte 2

5.0 Naarpoie s i
a) y=ctgx;6) y=ctag; oy=2etwyxn y-Eulé(X7
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3555 <gg- YMHOXAEM Ha 3 BCe TP acTM HepaBeHcTea:

5 1
<18, 1<k <g. Octaerca scrowyas, uro napauep

BN M A———

0,1, 2,3, 4,5, 6. Moacrasnan
X
e
NOMyuaeH COOTBETCTEYIOWIE HAUEHVS NEpeweHHOT x, NPV

A

Uenbimy AB7RI0TCA SHaeHV b

NONyweHHbIe SHakEHISA NAPAMETPa & B PasBeHCTED 2=

i9r x ux oz s 1 m a
O 3 a6 36 w6 56 56 56

3apaun
Yacts 1

1. Pewnre ypaswenun:

2. Pewure ypasHenvi

) clgx=0;6) ctg. ©) ctgx=VB; ) clgx

AT —
o ctgae-1-0;6) e+ )

o cts{§-ns)o8-0:1 4 5

Jar——
o ez Bz 1

5. Cpeaw pewenwii ypasrenvs tg:
npoweryTry [-i7]

PYRS—

1 yKaxuTe Te, KOTOpLiE NpHHaAEXAT

F—

-0 wataure o xopws aosner

opmoueyeroamo <

4
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K COBkITIO A.. Mo OMEAS/EHVIO BEPOATHOCTH COBMITHA UNeem
105_108 40

(4 N

()= Az “18a7 158
w0

oreer: 8

Ha OKpyxHOCTH OrwieeHl 7 KpacHbix 5 Cux Touex. Pacaua-
TPUBAOTCR TPEYTONLAMNI < BEPLIMHAMM B OTIENENHLI TONKEX
KaKo8a BEpORTIOET TorD, 70 Hayraa BuGpaKHBIA TPEYTOMLHIK
VMEET XOTA G Oy KpaCKYIO BepUIHY?

S eprartech, n nepeTaire peuwerine 33gaum npvepa
9 NpeALAYWEro naparpaga. Pewan 31y 3a4a4y, Mbl yXe BLIACHIN,
4TO eeTcn 210 TPEYTONBHUKOB, Y KOTOPBIX XOTA Bl OAHa Bep-
L3 KpaCHaR. KoM4ECTSO TPEYTOMLIMKDD C Bepumaui 8 1241
OTMEUELHX TOUKDX PABHO KOTUUECTEY CNOCOG0 BUGPaT 3 ot
1 13 124, T0 ecT G Tak KaK Giy=220, T0 BEPORTHOCTE Tord,
470 PO UMAEET XOTR 611 Oy KPACHYI0 BepLLMIY, PaBKE
210 21

m 2

Mpenogasarent NOATOTOBMA K K3ameHy 20 GwieTos. Ha Skaawere
CTyAEHTE 0 OuepeAV NOAXOART K CTOY MpenoAaBaTens, BLoH
PAIOT HayTaR BWNET, NEPENVICLIBAIOT €ro K Ce6@ B TeTpalls U B03-
BpawaI0T GneT 06paTHO Ha CTon. Ha 3KaMeH NpULIAW TPV APYT.
KakoBa BeposTHOCTS TOr0, 4TO:

) BCew TPOWM NON3AETCR OAUH W TOT e Ger?

6) Bcew TPoUM NONaAYTCA paskbie GAETL?

B) POBHO ABOWII V3 HIIX MONGAETCA OAWH 1 TOT X GutneT?
Pewenvie. Hasosew apyseit X, Y 1 Z. Cryaenty X moxer no
nacTica oGl w3 20 GuneToR. CTyaeHTy ¥ MOXeT nonacreca
71060/ 3 20 GuNETOB. CTyAeKTY Z MOXET MOMACTLC M0G0
20 6WneTOB. Mo NPHHLIMNY YMHOXEHYA BCEr0 MNESTCA 20-20-20
BaPMANTOR PaCTPeAeNEHYA BUITOR MExAY TREMA CTYACHTaMM

Tor xe pesynurar nonyuaerca o gopuyne A= wicra pas-
MewEN € RoBTOperAMH, A& 20 # =3. Taxi 06pason,

® dopuyne P(4)=2 knacauieckoro onpeperers sepomTHocT

KOMMHECTBO BCex 3MeMeHTapHbIX VCHOAO ¢ PABHO 20
) Onpegenim coBbiTWe «Gcem TpowNM MOMACTCR OAVMH
ToT xe 6wiers kax cobeiTve B. EChv Bcewm Tpowm nomager-
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M TOrO, Ml y>e 3Haew, UT0 e a<—1 WM a>1, TO ypasHerve

o8 x=a He VeeT KOpHeli. Bce OCTaBLLVIECA Cnyvial ONVCHBAIOTCA

KaK ~1<a<1 1 a=0. [IpUBEKHbIE MPUMEPL HaMeXaIOT 0L

OAXOA K PELUEHVIO YpaBHeHW THNA cosx=a € NOMOLLI0 THIO-

HOMETPHECKO/ OKPYXHOCTH. BOT HEGOMBWIOM anrOpuTIH

+ OTMewaew wCn0 @ Ha OCU Ox. MpOBOAVM BEPTUKANLHYIO
FIpAYI0 Uepes OTHEURHKYIO TOUKY W BHIKCUpYeM MepeceeHvn
370t NPAMOEC TPHIFOHOMETPUUECKOH OKPYXHOCTLIC

+ Venonkayn Teoperueckye 3HaKVS, TaNMLL W AD, HaXOAM
6/VixaliLIME K YKo YT, COOTBRTCTBYIoWME 3AGVKCHPOBN-
Ho TOUKaM.

+ Vcnoneayn kT nepuoanIHOCTH dyrKLI

Mlycrh Tpebyerca pewnte ypaswerwe cosx=a,
TAe a%0 1 ~1<a<1. BepruKarbHas npswas, npose-
eHHaR Uepe3 TOUKY a Ha OCH O, Nepecekaer Tpi-
FOHOMETPUUECKYIO OKPYXHOCTS B TOuKaX, KOTOPHIE
COOTEITCTEYIOT yr7am x-arccosa W X=-arccosa
C yueTom MepHOAMMOCTA Gyvkuwm  U=cosx
Bee’ pelenyin ypasenya 3anucisaen B sve
arccosa-+ 2k v x-arceosa-+ 2k, rae R<Z.
Bee pesynbTaTel 0gopMIM B BUAE TAGTMLK.

cosx=a, as1 WM <1 ze0

x=ms2uk, The kel

conx=1 x=2mh, The heZ
conx=0 x=Zoak, e kel
cosx=a, ~1<a<l, az0 x=tarccosa 2nk, e keZ.

@opiynss @ nepasix Yembipex CMpOYKEK HACTIORMERsHO PEKOMENDYeM He
UMt G KGXDil] P33 <GOCCMOHORAUIGGMs», PACCYXBAR NPUEAIUMENSHO MO,
KGK Goino NOKG3HO @ NpUSEDeKHbX pUMEDOX. DOpMYa & NAMOI CMpOuKe.
MaGu Ha3weaemCs <oBulel GOpMY 7O KopHel D13 KoCuHYCan.
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€ ocuio Oy Mpn svixernn M, 1o okpyx-
HOCTW enonagakvies © 3T ToKI MPOUC-
XoaT uepes Kaxasle nonkpyra (puc. 3),
UTo CooTRETCTRYET MaeHEHIO Yrna

Ha +x W Ha —x. Tak kax arccos0=

To x=Z- opeo w3 pewewit

2
ypaBKeHMA. OCTabibie MonyualoTca v3
'ABHHOTO MpNGaBNekView Wi OTHMaHMEM
Lenoro konwecrsa yrnos .

oreer:

Zomk
7

Pewnre ypasmenme coss:
Paceyxaciive. TaK kak 1 - kpaliuan npagan Toua orpeska [-11]
12 0CHOX, T0 Ha OKPYXHOCTH CYILECTRYeT TOLKD OAHA TouKa,
a6ctacca KoTopoit pasa 1. Ha prcyke 3 310 TouKa 8, KoTopan
CooTBeTcrByer yrny arcoos =0 pagsan. lpw ABMXEKIY N0 Tpi-
FOMOMETpIIECKD OKpyHOCTH TouKka M, coBmagaer ¢ Toukolt &
POBHO wEDE3 KPY, TO ECT MEPVOAOH PELLeKUA ABASTCA B AyTa
OKPYXHOCTH 21 . 3T0 COOTBTCTEYeT U3BECTHOMY KTy, T UWCTO
28 ABIRETCA FAABHSIM NEPVIOAOM QYHKLIUVL J=COSE: ECTM Ml K
CCPY O HECKONKD a3 NpHBAEMM WM HECKORLKD a3 OTHIMEN
0T Hero WCTO 21, T0 3HaueHHE KOCHHYCa OT STOFD He VamEHWTER
Takyw Opazow, £=21, 4%, 67 1 T4, B NONOXVTENLIYIO CTOpO-
Wy, £-2x, 4%, 67 T.A OTPHATENLHYIO CTOpOKY ABAAIGTCA
Kopraun ypaskern  cos

Peieie Ypaswese cosx-1 weer pewehie x=2uk, fAe
ez

Pewrre ypasrere cos
Paceyp At . TaK Kk -1 - kpaiivan npasan Touka otpeaka [-151]
12 0CH O, T0 Ha OKPYXHOCTU CYLIECTEYET TOkKD OfHa Tou-
o, 36eLMEEh KOTOOYi paBia -1. 3Ta TouKa COOTRETCTEYET yrry
‘arecos(~1)=7 . MePHOAMUHOCTL GyHKLMM y=cos:x N03BONAET 3a.
AMCTh B PELLRHA ASHHOTO YpaBHeHV: =+ 2k, A2 KEZ.
Pelier e YpaBHeHe  cosx=-1 veeT peleke X~ + 2rk, (e
ke

Ypasriesum cos. U co8 =0, Korope bl paccuor-
PV, SBIAIOTCA UACTHLIMM CTyUas i YPaEHEHVA c0s=a. Kpo
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Tenepi, wi woxew HCCIEAOBATE 1 NOCTPOUTE TPAGMIK H KaKOMHIBYAL
OTpesKe AW 27,2 3aTew <KOMIMPOBATE» €70 B0 OCH 0. BB U BNPaBO.
ECTeCTBHHO BHIGPaTh Haua/bHbif OTE30K NOGIXE K HYIOS.

Paccuorpum dywKiuio Y=SinE 1a OTpeske [—ix . ONesMAND, uTo
Toum M, 1 M., CHMMETpWNHS ADYT APYTY OTHOGHTENBHO ock 0, abeLuic-
bt ST Touex paBHbL, 3 OPAVHATMI MPOTBONONOXHbL. lepEBOAVM Ha A3EIK
TDUTOHOMETPMI: KOCUIYCHI YD & ¥ -x PABHS, 3 CHKYCH MPOTMBONONOXHb,
sin(~x)=—sinx (puc. 2). Ho nocneanee paserCTEO BBMOMHAETER ATR BCeX
X €(~;+5), 470 O3HaLaeT HewETHOCTS ywKLIN Y =SiNT

\f- A

ez [ SRTTE g ——

e LR
Puc3 Puc.a

P T —
s orpeska (7] i woxew auispa nonoswy [0 v nocrpoTs,
A 12 370w GTPESKe, 337w ATASNTE MOTyeL TPaAA ChMMETPI
o OTHOGHTeTH LENTP KOO AT, i ey 07 0 40 7 704 M,
BUXETCA 1 BEpRHER ROTYOKPYOCT ECTU MPOCTEAUTS, Kk NPk 370w b5
MeHRETCR OpAMHATa TOUNM M, (CAMYE Y772 2, 70 WOXHO Sa0eTITh 10

1) Mpit yeenuen x 0T 0 g0 % Hadenvie sinx yeenuuveaerca,

ViiTepean eospactanun dywkLum y=sinz (puc. 3);

2w yoenmseran x o7 & 20 x swaverwe ins yuerbaeTC [;,

ViTepBan YEbiBaKA dyeKAN y=sin (pic. 4]
=1, %= - T0uKa, B KOTOpOI GyHkLyA U=sinE Aocruraer Hau
Gonuwero suauesn Ha wwoxecree <€[057]

19 607Ul TONHOCTI NOCTPOEHWA TPGYKD COCTaBHM TABTILY, B Bepx-
el CTPONKE KOTOPOR NOMECTHM YT, CHKYCH KOTOPbX Ham X0POLID U3BecT-
vt N sTou yurew, 1o V2~ 14; VB~1,73
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MlocTpoim rpaguk gywkunm
AEHUA J15 MOBOTO Y13  UNEET MECTO TOXAECTBO coser =

coni. 3avervu, uTo no gopuyre mpyse-

in(a+ ). Paen

10 =cos panwocuo pasercrey y=sin x+ ) Kok amyxe iasecrvo,
padnc ity y=sin x+22) monyiaercn s o <sin casuron a
(-2 saoms ocn 0x .

Coolicrea gyviumn y=cos.
1) D(7): xe(=rivn)

2) E(f):[-11].

3)erwan.

) Neprogueckan ¢ rrasrm ne-
Pnc.s puogom T=27.

5) (-x+2k0+27K)- yiTepBans Bo3pacTan, k - NPOVSBONLHOE Lie-
(0+ 2k + 20k) - viTeppan yoeans.

©) =27k - ToMKN ROKANLHOTO MaKCHMYMA,
7+ 2k - TOMKW TOKATLHOTO MAHMMYM.

R S —

[,

(3 2mk 2nk) - mrepsans orpuarensrocrn.

RUEI E———

locrpaeKwe rpagukos Gones CToxsX TPHIOHOMETPIECKIK dykuyi
a1 BEETO BLMOTKAETCR € ROMOLLIO NPOCTEHLLIK MPEOBPA30RHIK P1-P7,
ORVCAMI LI B 64 DEAMIYLLEH F7aBbi CHaana TPEGYSFCA CoCTaBMTL Mgk -
CTpoeKR (cu. MPYMEDs 4,5 nyikTa 4.2 F1a6a 1), 3 3aTew GMONHATE Mpe-
O6pas0eara. flpn STom AT GYHKLAY, CORPXAUUX CHHYC T KOCHRC,
TPEOBPaSOBANR Ty BUMOTNATS < KaNF 1IEYL JLACTHON. TPIBING,
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IIpUHLIN CROX KIS ECTVBCe CNOCOGH Pas6IBaIOTC Ha g HENepeceKaIoUuK:
€5 KIACCOB, TO OBLIEE KOMMNECTBO COCOBOB PABHO Cyme I+ +.vothy,
A k.- Ko/ecTs0 cnocoGos B i-om Knacce.

Tpw Bceil CB0H O4EBUAHOTA CHOXHOCT MpUMENEHU PHHLYNA CroXe-
HUR 3AKTIOUAETCA B OCHOBHOM B HAXOX A€HII NOAXOARLLERD CIOCO6a a6
€nocobi Ha Knace

EPET 10 OAHOMY KYBUIKY 1 KX AYI0 FPaFs KpACHT B OBV W3 ABYX
LBETOB: KpaCH Wi 387EHbii, KaKOE MAKCHMALHOR KOTMUEETED
KPALLIRHLIX KYBUIKOB MOXET NO7YNMTh BaybIpXak, ecni OK Xower,
LTO6 Bce KyBYIKH 6bi7H PACKpALLEHE! M0-pasHOMY?

Petieriie. HEOBXOMMO KaK-TO YNIOpSAOUWTS MOACHET. Mpwkunn
0KV MOACKA3IBAET, UTO MOXHO NONPOBOBATS KIACCUML

POBATh PACKPACKY N0 KOTWUECTY KpaCHSIX PaKF: 0, 1,2, 3,4, 5
W1 6. ECTM KpaCHLIX FpaKeli 0, T0 BCe rpaki - 3e7ersie. 370 AaeT
OBV CNOCOB. ECIM MMERTCS POBHO 0AHa KPACHIR (Pake, TO 3T0
CUie OAMH COCOB. ECTMy Ky6VKa ABE KPACHHIZ TPAH, T0 OKM MOTYT
61T 1160 COCeaNMNM, TMEO MIPOTBOMONOXHeiMY - eUe ABa CTO-
€063, TpU KpaCHBIE TPaHI MOTYT PACTIONATaTLCA APYT OTHOCHTEN

HO Apyra TOxe TONbKO AByMA CIOCOBaWM (NOAYMaTe - Kakimy?).
ECAM KpacHbiX rpakeil 4, 5 VW 6, TO 387EHAIX COOTRETCTBEHHO 2, 1
1AW 0. PaCCHATPVIBaR B STV C1yas 3e7erble TpaHy BIECTO Kpac-
HbiX, M0y aew COOTBETCTBeNHO 2, 1 1 1 COcoS. Beero noryvaeTca
141424242+1+1=10 HENOBTOPAIOLAVXER PACKPACOK KYGHIK.

["i" ¥ Baybipx@Ha UMESTCR MHOTO AEPEBRHHbIX KYGHKOB. Eayuipar

MYAL! KOMBAHATOPMKH

79 TOr0 UTOBbl ABUATCA AN, Ha NOTPEBYeTCA BCNOMHITL HeKoTo-
PLiE GOpMYTHI KOMBMHATOpUKY,

UCno paswewieHwi ¢ ROBTOpEHVAMI

MYPaT MPOBOT CepUI0 SKCEPHMEHTOB, KaX bl U3 KOTOpK 32
TP KAIoua.TCR B NATMKPATHOM MOABPACHIBaNMM MFPATIBHOTO KyBUKa.
3 peanrar axaoro sxcnepumentaon sanvcssaer  ovae nocre
ROBATENLHOCTH 1 NATW BUNABLIMK \WiCen. CHOTLKO PaanHbi
NOCHEAOBATENLHOETElOF HOXET ROMyITh?
PeLic v Ha MEpBOM MECTE MOCISAOBITENLHOCTH MOXET Oka-
3aTcs MO608 4ACI0 OT 1 40 6, Ha BTOPOM MECTE MOCTRAOBaTEN
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15.(3) B apymeTv4eckoii MOTPECcHM 20 41HOB. CyMa YTHOB, CTORLX.
Ha YeTHbIX MeCTax, paBHa 250, a Ha HeveTHisx - 220. HaliauTe AecaTuii
unes nporpecciy.

16, (3) Mpy aHa/3e CeMeHOTO 6IOXETa K370k, 4TO 40% HEOBXOMMMEX
PACKO0B MPUXOAUTCA Ha NPUOBPETeHVie NPOAYKTOB NWTakMs. Hackonb-
KO MIPOLIEHTOB COKPATATCA PaCKOAL AGHHOF CeMbH, ECTM CY1IAa Ha MOKY-
Ky NPOAYKTOB YMeHbWMTCA Ha 20967
A12% B)10% 8% D)% E)d%

17. Pewure Hepaercrea:

A fx+1<s; 6@t 2e-3<ox-o];

L.3) §(2)=-2, §(~4)=3; 6) 3=y(~4)=p(-3).

o) [45-2]Uf0}U[8:4], (~5-4]U[-Bi1)
6918 opun e 1) 01xe 2407} 0] 0
221U
e)[—?%, l]u[zt],t—hziuu:-s]‘»y[—l;o]umu[u;ﬁ].
7.92.2,20,60,3
8.3)(~50)U(0:4); 6) (~5-1)U(-LDU (L30); ) (-30];
A): ) (-51)s -10)U011): ) (5-1JU(0x1]: ) (051
L1, opxe[-2-1)U(36],

ula):

10.3) 2 {0:3)6) - E),(*U.&S),xa[
rel-1-05)U[57):

1) xe(068), 2e[-20)U(3:6): 4 2<[35); e)x< (058) .

11.2) (52 6) [-B40)  0) [-8:2); 0)(os-B]U(-2s): ) (-3-);
e)(-cpia) ) {3)

12.9D(y)=R, E(v)=[Bi+=): 6)D(y) =R, E(y)=(<=i0]:

0 D(y)=(<-1)U(-1:5)U(5: ), B(w)=(05+).

14,32 2 aca. 15,22, 16.C.

nzy[ () UL); 0 <)
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1 1
v | g | E0r | Pross |1 3o

Touwuu Tabma OTETIM o K0Op-

AT AOCKoCTH (pUC. 5. Monywe-

i parMENT OTpaXaeN CHUMETPI-

HO OTHOCUTENbHO Havana KOOPAMHAT s

(U, 6) Tax Kox T-2x - Nepion dyn.

i y=sin. o nocpouh dpanier

Xonipyens. 51eso 1 Snpaso 46 GeCko- Wy

o pne 7 # §FER
Vicnonosya  mocrpoenil rpa- Pucs

i, repecri CaoRCTEa. By

3) Heverras.
) Nlepyioautiecka ¢ FasHbm nepi-

TP R—

i
[T R—

[ —
6 «=Z2ak - Tou noxanercro

wakcumyma,

2+-2nk - Tou TOKaHOTO WM

7 x=ak - vy gy,
(0+ ek + 25k) - WHTEPBATH MONOXHTETLHOCTH,
(-4 29k:0+ 22K) - UHTePBAT: OTPAATEHOCTH,

MlocTpoiiTe rpaguk dywkLum y=cosx.






index-163_1.png
rnaga s [l Tourowonerpmieckie ypaswens
W hepasercrea

Eoa) o B e
B e
[ 84, 120k 108 m\]

E 7 5

AT o

6+ ek - 874]:

o] tonan]

9xeo; G0 9xeoi n[feo) A

o[

a)(-a 9.(s8:5224).

£ 0n 2en)






index-162_1.png
rnaga3 [l Touroroverpuiccxie ypaswen
W epapencrea

Yacs 2

Pewuure HepasercTea (5-6):

5. @2 sinx-

uingrz);  osingre;

N sinz-T<l: Rsinta-Byz-d
6 @a mxyf» 6 :in%!ﬁ
2 2
0 an(xef) 8 2

7. (2) Pewmre wepasencrea:
a)sine>1; 6)sin

nsinGfx+SL ) sin

8. (3) HalfauTe o6nacrs onpegenehua gynkunm:

- 5
@ y=finee; Y

(xy=6
9. (2) Pewnre ucrewy {yz=8 .
2x=12

OTBETHI: (s0 6cex omeemax npednonazaemcs neZ, keZ).

2

&) (~3m+ Okionk),

]

S
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PacchoTpyM Apyroff MpHME: cos:x<1. Viem TOUKY Ha OKPYXHOCTH, a6
UG KOTOPbIX MeHbLE, et 1. T1OHMMEM, HTO TaKUMM TONKaMY SEAIOTES
Bce, Kpowe KpaiiHeli Mpagoi. Y/, «noNaAalowyes & KpAFKIOK MPABYIO T0N:
Y, OMMCHIEaIOTCA Cepyteit =2k MI03TOMY PeLUEHMEM HepaBeHCTEa coss <1
ABARIOTCA Bce UiCTa, KpOW x=2ak, cosx <1 w7 2ak.

PeLLI HEPBEHCTBO cos.x1. VLiem TOUKY Ha OKPYXHOCTU, BBCLICCHI KO-
7OpLIX 6O/bLLE 1 WK paBHe 1. ToueK NMEPROFO BMAR HE CYLLIECTBYET 1 TOMbKO.
a2 TouKa VveeT ABICEy 1. Bee YTl STOM TOUKM Mieior B =2k, UTaK,
cosxz1 & x=2rk

[3
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o g s Y06 wa ayre cresa cosz<— " (PUC. 6)
Sanvicuisaen yr7w 10 Ay (01 MeHBLLEFD yr7a K Sonieny
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PaCCHOTPHM TeNEpl. HEP3BEHCTES, COREPXALLME KOCHHYC.

T

LSRR S —

+2nh - ce

3
.~ copvn G Oer vacupysocT o B, G, €

pun B

Paccuorp a oxpyxocT ave sy GF, 1 B, (YT oTwesaoTcn or
1epBON o4k KO B1OPOR MPOTMD “aCoBOiN CIpnKL). CPaBHTE KocuIyC yrra

1 =
£ MU0 3, ecnu M, Ronagaer ka Ay G : 4ro Gonkise? Caenaire raxoe

e cpashenve, ecr Touka M, yrna x nonagaer va ayry G,

PaccmoTpym CTporWe Hepasewcea cosx>a,
cosrca W cooTeerCTayoume wm e
CTporvie  HepagencTea.  Pewenvien  ypas-
NeHiA cosx-a  ABMmoTCR ABe  Cepuw
x-arccosa+2nk ¥ x=—arccosa+ 2k
OTeTn Ha OKpyxHOCTA YT arccosa,
arccosa W 2r-arccosa. 3aweruw, uro
—arccosa<arccosa <27 —arccosa. Mveew age

Ay Mpagas - (~arccosa; arceosa) W Nesan -

(arccosa; 27 —arccosa). Toukw Ha ayre cpasa
VieloT aBCLuCes, 667N, Yem a; TOuKY Ha
Puc.s. Ay Cesa MweioT aBCLCCH! MEHBLLIE, Yew o
{puc. 5). Coorsercroeno:

conx>a > xe(-arccona+ 2rkiarccona + 2rk);
cosx<a < x(arccosa s k2 -arceosas 27k);
conxza © xe[-arccona+ 2rkiarccona-+ 2ak]:

cosxa <> wefarccona s ki2x -arccosa 2]

3KCTpeMabHiien HEPABEHCTB3, B KOTOPEX COsX CPABHMBAETEA C +1 Wik
1, PeLIAIOTCR TaKkxe C NOMOULIO TPHTOHOMETPUYECKOTO KpyTa. Kpye - 8aus
Opye. HanpUMep, AaHO HEPABEHCTBO cos:x>1. Vuiem TOUKI Ha OKPYKHOCTH,
Y KOTOpbiX aBAICCa CTPOT Gonbiue, dem 1. View - i He Haxoaw. Creaosa
TenoHo, cosz>1 € xe0.
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NonoBya v Bceft okpyxoCT paanyca 1 pas-
v 7. Noarowy 10U Mo n M, amerpanttio
npoiBononows Touke M, . OTcoRa Cremyer, ro
tg(x+5)=tg(x~7)=tgx. Crepoparenio, T=r -
nepuon, gy, HETpYAO BuAeTs, 1o T'=1 -
FRGBHLIA REPHOR YKL (PUC. 15)

Touxn M, M., cmeTpAuH ADYT MDYy
orHOUTENHO 0 O, ROTGNWTERaHan U OTpi
LaTenbHan ROnYOcH oK TaKFENCOB Takxe Che
TR ADYT ADYTY OTHOCHTERkND Ock O . OTCIORA
()t (e, 16)

Puc.15
DYHKLUR Y=g ~ HeUETHaR, W €€ TPAGUK CAMMETPUYEH cam cebe
oTHOCATENLHO RaIAN KOOPAUHAT.

Ta KaK y=tgx ViMeeT NepwoA x 1 ee rpajik
CUMMETPUNEH Cam Cebe OTHOCATETHO Kavana
KOOPAUH, TO COCPEAOTONMMCA Ha MOCTPORKMM

rpatura va wrepsane 07 . Mow vwenra

wirepBan sospacranys (puc. 17).
Ecnu x npunuxaeTca k %, To tgx eorpa-
P 30 tax Heorp

arog 3 waewe tgs yoenmumasre o

HUNEHHO pacTeT (pHc. 18). 370 3HawuT, 4TO NpA-
- BepTUKaNLHaR acUNNTOTa rpagKa.

Pac.16

TTOCTPOUM Takoxe HEBObLLYI0 TaB/MLY V3 V3BECTHEIX SHAUEHVI TanreHcos
HexoTopeix yroe:

* o

BN
aln
I

3 z

we | o | =058 1 =173 -
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13,5 TypHUPE M WaXvaTam YaCTBYIoT 10 WIaXIATIACTOR W KaXaki WpaeT ¢
KaXAbiM POBHO OAHY NapTVI0. CHOMLKO NApTH OTXHO GuiTh CHIPaNO?
14.Ha M70CKOCTI OTMeeno 15 3enebix 1 18 rony6uix Tovek. Kaxayio 3 o-

UEK CORAMMIIY € KaXAOi OTPE3KO

) CKOTIKO OTPESKOB VMEIOT 062 KOKLA FO7YBOrO geTa?

6) CKOToKO OTPEKOB WHEIOT 053 KOHLA 3eMeH0ro Ugera?

£)Y KaKOFO KOWNECTBa OTPEKOB KDL He COBNaARIOT N0 LBETY?

15.5 waraauie NPOASIOTEA T BMAOB MOPOXEHOFD W 10 BWAOB MMPOXHELX.
COMLKYAM CIOCOBaMY MOXHO KyMWITs HABOP W3 3 BMAGE MOPOXEHOFD M 3
B1A0B MpOXHL

16.VIMESTCA 3 OAVMHAKOBbIX GeLiX WaPa 1 4 OJVHAKOBbIX KPACHBIX. CKOTbKH-
MY CRIOCOBaMY MOXHO NOCTABHT WX & OAWH PAA TaK, UTOGHI Ha TpeToem
Mecre okasanca Geni wap?

17.Ha OKpyXHOTU QTMEUEH 6 KPCHLIX 1 § CHNIX TONEK.

) CKOMLKO CYLLCTBYeT TPeyTONbHUKOB C BEpLIMHaNM BO BCEX OTMENEH-
Hex TouKkax?

6) CKO/LKO CYLLECTBYeT TPEyTOnbHIKOB, Y KOTOPLX POBHO OAHA BepULIIHA
e

B) CKOMLKO CYLUECTBYET TPEYTONLHHKOS, Y KOTOPIX XOTA Gl ABE BEpLIMIE
ave?

18.(3) OBHO VCTITaKVE COCTOMT B TPEXKPATHOM MOABPACHBAKI VI PATLHOTO.
KyBika. TIoCIe KaXAOFO NOAGPACHIBAHVR AMVICHIBAIOT BLINABLLEE UMCO.
Tau 0Bpason, MOCAE KAXAOTO UCTLTAHA MONYUARTCA HEKOTOPaA M-
CRAOBATENLHOCTE 13 TpeX uiicen. -

) Uewy aBKO KONMUECTBO BEeX BO3MOXHAX NOCIEAOBITEHOCTEN?
Tlycrb yCn0Bvie A COCTONT B Tow, 4T0 nepsoe w3 Tpex uuicen Noceao-
BaTe/ILHOCTM PaBHO 1; YC/IOBHE B COCTOMT 6 TOM, 41O NOCTeAHee U3 Tpex
UUCen paBHO 5 Wk 6. ONpeAeniTe KONMWecTso NoCeAoBaTenbHOCTed,
A KoTopEIX:

6) He BbinOnKAeTCR ycnoBMe A B) BunOTKAETER yCnoBme B

) He BINONHAETCA YC/0BVE B} A) BLINOTIAIOTES 063 YCnoBUA A1

€] He BLINONHACTCA XOTR Gbl ORHO U3 ABYX YCNOBMI;

) He BHINONIHAETCA HY OAHO W3 YCNOBILE,

3) BLInOnHAETCA X0TA Gbi OAHO V3 yCTOBMI.

Orsert

1.3) 6253 6) 500.2.3) 71 6) 61;5)6-61; 1)5-61 561 3.2) G 6) Cli =Gl
4412151415, 4. G 5. )G; 6K 840, 6. C}.Ch. 7. 2)35; 6)15.
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1.(2) NepepucyiiTe rpagyik dywKu Y =CO8:X 3 nyHkTa 2.1 Ha ool Koop-
AVHATHO MIOCKOCT MOC/RADBATENbHO MOCTPOMTE MPaiky yHKLIMTE

; g
. oS et)

e

12.(3) Mocrpoiire rpaguk gy "'E"“(”ﬂ"l

13.(1) MocTpoiiTe rpadyiK GyHKLWM Y =cosx .

PRty g i ————
KL O MOCTpes TP
ay=zeingzil; S\v:ﬂn[k—%}’ aw-l-m[x_%],

15,03 MocTpoite payachdyweLyih M poBepvTe WccRepoBatE CROITS By
ek oy =—sens 45 13

i o RocTpoeHHeM rpagukan: ) U
B)y=fcos2x].
16.(3)Nocrpoire rpadunt dywwauiia) y=/sinx|—sin;6)y =2sinz-+ sin];
17.(2) NocTpolive raguis dywsyn: )y =cos'x;
) y=4u'[§dx] :-in‘['zLx«
18.(2) /11 KaXAOf V3 GyHKLIA, TPAHKI KOTOPEIX NOCTPORHSB 32421aX 1017,
OMpegeTTE HHOXECTDO HaeNui v, ECT BOSMOXHO, 1aDHLI NEpHOR.

Orserbi:
19,150 verosex. 20.) x[1:2]U[5); 6) e -24]. 21. 24 rexrapa
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3. B pancront 15 cryneee.
(152 G Eoco8avM MOxGHO BHEpaTS 4 13 WX
()5) Cromokumis ciocobamit oo ouiopaTs 1143 1
1)5)ClombaamincriocoRan 4 ACEYLII HOTyT PISMEETHTLCA Ha 15 ryraX?

4. Bracce 15 wansunkoB 1 Ka¥AO2 TP O OBMENMEAIOTCA pyKomONATI-
XAl C XXM, CXORLKG Py KOO MPOUCKOANT KA TP

5. Fia MIOCKOCTH OTUBUEHO 5 Sonets 1 8 FOMYBLI Touek. KExAo i Touek
CoRpum Y € KXo OTpeKON.

2 CHoKO OTpeskos wueror 06a Komia onyGoro upera?
8 Chonowo arbeakas velor 063 konia seneioro Lsera?
519 KaKoro KOMVMECTB TPESKOR KOWLH HE COBMATAIOT o LBery?

6. Bknaces 12 wanuuwon 1 13 A6B0USK. TPEGYETCH BLIGpaTL KovaIAY, 5 Ko
Topol AOTHG B 3 MRS 1 2 AEEOURM, CKaAMKUAN ENOCOGaNM 310
L0 Chenars?

7. Viveercn § AvaKOBbIX Genix iapa 1 4 ORIaKOBX KPCHIX
2 CHoMAVIM CHOCOBaMMA MORHO ROCTBITY U 3 AN PATY
2 ChoMLRMMM ChocoGaMM MOYHD ROCTBBHTS Uk 8 S PAA 2K, 4TOBH! 1
nepBow wecTe oxasanch Genu iap?

8. i ChpyxHOCTAOTueeHb 6 ACHDI A  CHHIK ToEK
2 CHOTeKD CYECTEYeT THEyTOmLAOB,  KOTOPUX POSHO OB BepUIHA
Kpaciant
6 CHOMKD CYLECTEYeT TPeYTOnbHHKOB, Y KOTOPLX POSHO ASE BEpLLMH

9. (3) Cucrewa cocrow v socsiun nporyMEpOBaHKX RauOeK, Kaxaan
113 KOTOpAI WOXET T30 FOpETh, MG N fope T HESSEHCND OF ApyTI:
ChopwmIBYM. YCRoBHE A TaioNKa N FOpHT: ShoBve. B: 0b6 1o
Roukw N7 4 e He rOpAT. OMpEASTTE KOTGECTEO COCTOR T,
A woTopu
e eunommerca ycrosue AL 6)sunonercaycrosye 6
5 e BomoReTch ycnoBe B: ) SumoMAOTcR 068 YCAOBA AM B;

20 e SUOTAETCA XoTA G OAHO s A8y yCAOBU:
2 e SO merca i 0o v RO,
) BuanASTCA XOTA 6 O30 13 yenoBHE

Yactb 2

10, VIMEETCR 15 KHUT. CKOMKIMM CIOCOB3MM MOXHO BHIGPATS NEpBLE TPH 13
HYX U NOCTaBUT N0 Ovepeay Ha Nonky?

11.2) CKOMLKO CYWECTBYeT NATVZHaHbIX YWCEN, COCTORLIAX TONBKO U3 LGP
14,7
6 Ckoneko ecero cywiecteyer naTvanaunbix dncen?

12.KaWaT W WECTEpO 610 Apy36lt KyNU/W GVNETAI B KVIHO Ha OAVH PAA Ha MecTa
cinot.
) CKOMbKIMIA CMIOCOBaMI OHY MOTYT 33HATI CBOM MECTa TaK, To Karar
CRAST Ha 1-e W Ha T-e MecTo?
6) CKObKUMY CTIOCOB2WM OHW MOTYT 32KATl CBOW MECTa TaK, 40 Kakar He
CAAET Hit Ha 18, Wi Ha T-e wecTo?
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V13 MpHEeAHHLIX PaCCyXAGHUH TaKKE MOHATHO, UTO PELUEHYEM HEpaBer-

rsa g2 sormerc copun npowenyTeos < arctg a7k 7k |

PaccmoTpum Teneph Hepasencreo lgx<a. /1A M0GO0 yina Ha

e (Zoatee) s cnmeronse o ars omecrenso s

KOOPAUHAT TAHTEHC STOTO YA MEHBLUE, Uew @ (ch. TOT X PHCYHOK 7). CAeo-

BarensHo, tgx<a < ,E[ g*mw.,..] Coomeercrsentio, tgx<acs

(-G aworctgasm]. ez

Pewnm  Wepasencroo  clgx>a
ToK  Kak  umeer meco  ceoicieo
elg(x-t)=clgx, TO Wbl e BOMOX-
HOCT, CHauana Haih UaCTHOE peweHve Ka
Ayre o1 0 40 7, a 3arem 3anucarh obuiee
pewenve (puc. 5.

i 1106070 y17a x Ha ayre oT 0 20
arcelga eunonerca gz >a

Creaonarentro,
ctgx>ac> xe(0+ marcelga k), keZ.

‘Ana niaboro yrna wa gyre of arcetga 20
7 BunonKAeTcr SAx<a. CrepoearensHo,
clgx<acs xe(arcetga s mhi 2k xe (arcctg

CooTeercrBento, ctgxza<s xe (whiarcetga  7k],
ctixzacs xe[aroctgas hin k) xe arcctga- .+ k).

Penre HepaseHcTBo clgar<d.
% Peicne 3amena 2e=2.
L S ————
(pvc.9)
2 [orcetg s mhir k),
arcetg pksz<m sk,
arcetgd e nks2e < nk,
1 T x ah

porctgaGrax T2
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oo e[ Larcctgas 2
[z i |
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V13 Onpeiesenvin CreayeT a/rOpHTM BbINUCIEHIS BRPOSTHOCTH COBMITH

1. BUINMCTARHM § - OBLISE KOMMNECTED PABHOBOIMOXHHAIX BIMMOVCKTIONA:
fouyx ucxonoe.

2. BUUMCIREM b - KOTMUECTBO MEXOA0B COBITY A

3. Bucrmen sepoocrs cobu Ao gopuyre P(A)=2
1YCTh OAHO VCNIITaKWE COCTONT B OZHOBPEMEHHOM NOZBPacHIBa-
A TPEX PA3MHbiX MOHET. KaKOBA BEPOATHOCTE TOTO, 4TO POBHO
42 4By V3 X BbnageT <open?

Pk Bylew 3aMACHBAT, «Os KaXAMA a3, KOTAD BHINAGET
<Opens, U 3aNUCHBaTL <15, eCA BNagaeT <pelukan. Hanpumep,
NOCTeAOBATELHOCT 110 0603HAAET, 4TO Ha MepBkIX ABYY. MO-
HeTax BLNana «peLsKan, @ Ha TpeTLe BbiNan <open. Toraa -
€1Ch § paaHBIX PABKOBO3MOXGHEN MEXOAOE: 000, 001, 010, 100,
011,101, 110, 11, PoBHo TpM M3 X CORRP AT B TONHOTH 10 ABa
Hyna: 001, 010, 100, CregoBaTe/Ho, HMEETCS TPH LIaHCa 3 BOCk-
M 477 1070, 4706 pea/waoBanoch coBiTwe B , 0603KAUEHHOR B
YCN0BUM 3320 <POBHO Ha ABYK MOHETaX BLINGAET <Open»». Be-

posTHoCT P(B) TaKOro COBbITIR paHa %

VICNob3ya AaHHA a/rOpUTI 1 NpVBeAEHHLIE NpHMeps, NoCTapaiiTect ca-
MOCTORTE/ISHO CIpaBIATIC CO CIAYIOUANY YIpaXHeHMTIY.

T

B HENPO3PAUHOM NaKETe HAXOARTCA 225 KPACHIX 1 625 CHHIIX WapHKOs,
OAVHAKOBbIX N0 BOpMe. KaKOBA BEPORTHOCTS, UTO NEPBHA BLIMYTHI! LWaPHK.
okaerca

B KOPOBKe HAXOAMTCH 30 OMMKAKOBEIX N0 $OPME LIAPOB, KA KAXAOM M3
KOTOPbIX HANWICaHO ORHO U3 HaTYpaHX Wces o 1 0 30. /ioBiie ABa Wwapa
VIMeIOT paskeie KOwepa. KakoBa BEpOATHOCTS T0r0, 4TO:

) HOMEP MEPEOFD BLIHYTOrD LIaPA OKAXETCA UETHEIM WUCTOW;

6) oKaxerca npocCTLM HCIOM?
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e 19,

Puc.19 Puc.20

TlepHOAIHOCTE NO3BONAET MONYMTH U30BPaXEHYiE Ha PHCHKe 20
Ceoiicrea yvium y=tg.

0 o(n;;—%nm raekeZ.

2) E(f):(~sit)
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L ] ——————

B (pyGsimenoEx1,73)u sce wicns, e, sew 3. Soo6pasire,
170 WEPE3 LUSHTP OKPYXHOTH 1 KAXAYO U OTMENEK bl TOUEK TPOREASH.
10 0AOM MPANO, 9KDACLTE HIOXETB0 TOUEK NEPECELEHIA STk TpALIC
TPUTOHOUETIIGCKOR OXPYXHOCTLRS, Kok SakPALLELHOE MHOXECTED CERSAND
C peuwvien vepasexcrea tg.x < ? Nonpotyire cavocToATenuHo 3ancaTs
DELIRHWR SO HEDABEHCTE B BMAE MPOMETKOD

Nyers. Tpebyercn pewmrs Hepanewcrao
142> PHCY@M OKPYXHOCTb U OCh TaHTEHCOB, Ha
O TanTeNcoB oTMevaew TouKy a i CooTReTCTBY-
1oL €it yrOn arclga 2 OKpYXHOCTH. Teneph
BUAHO (PUC. 7), 470 TareHCe, KOTOpbIe B0nbue,
M a, PCTONOXeHb BLILIE WCAa @ Ha OCH Tak:
FHCOB; Y, M COOTBTCTBYIOWME, <3anONH:

o Ay o arctga A0 7 v cummeTpHIy it
ATy OTHOCHTENbHO Hauana KoOpAVHAT; Npi

570w Toukw BTOpOIE AYTY MonyvaIOTR U3 Tovek
Repaoi nosopaTow Ha yron . Moatomy oTeer:

ety i) o ke

Puc.7
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8 a)6.Gl: 66.G. 9. 3 ¥ 6) 5 8) £-2 1) 2 2) Bowox-
Mol TOMGKO A B3AUMOACKTIOMAGUMK CTyuam: MMGO  sbmons-
WTCH 062 Y047, MBO XOTA 661 OFHO U3 HAX e SbimOMMFeT-
. Y4MTHBaR OTGET NPESAYWENO MYWKTa e oToeT 2'-2'.
€ 3.2 %) T-2.10. 151413, 11.2)3°; 6)9000 . 12. 8)2:61; 6) 5-61.13. 45.
14.3) Ci; )G 8 1518, 15, C1-Ch. 16, 15. 17. 2) €L 6) -G
B) G2+l 18..3) 6% 6) 6°-6% ) 267 1) 6'-2.6%; 1) 12; €) 61
X)20;3) 6'-20. 19. Bparbawi. 20. Mloposky.

3 KNACCNYECKOE OMPEAENEHNE
§ BEPOATHOCTN

OBPaTIMICA CHOBA K KNACCNECKOMY MpUMEpY ~ WTpanbHoit KoCT. Hi
042 TPaH HE UMEeT MPeVYLLECTB NepeA OCTaHENN AT TOTO, HTOGH oKa-
3371A HaBEpxy. T103TOMY NPH MHOTOKPATHOM MOABPACHIBaHM (HapUMED,
5000000000 NOAGpaCkIBaHYA), KaXA0€ U3 4iCen OT 1 40 6 BLINaeT NpuHEp-
HO OAUHAKOBOE KO/IMHECTBO Pa3. T0 SHAUMT, HTO KIXAQE IO BLiNanaeT &
CPeAHew B OAHOM V13 6 6pOCKOB. TIpEANONOX WM, 4TO 10 HEKOTOPEM NPUUHaM
1l XOTHM, HTOBbI BLINATO YACHO 2. OUEBAHO, 4TO UMERTCH 1 WaWC U3 6 A1
7070, 4TOB ACHCTBNTENbHO BLNATO YWCTO 2. MaTeMATUKI FOBOPSIT HenHo-

B —————— " o—

APYTYIO CHTYaLYNO: AR BHIUTPHILIA Hal HEOBXOAUNMO W ACCTATOHO, UTOBH Ha

e yioLLem GPOCKE BLINaN0 He MeHLUE, Uew 5. 310 SHauwT, uTo Bnajerve.

UUCIa S Wk WA 6 PYHECYT Haw PaZOCT NOGeAL, BHNajekWe I0BOr Apy-

OO \WCHa 3ACTABMT MCNbITaTL FOPEL NOPAXELVA. CNEAOBTENLHO, UMELTea

2 wakca w3 6 NOBEAWTS B UPe 1 4 WAHCA 3 6 - NPONTPATS. BepOATHOCTH
1

o 10 s cr, e s, 5 i 51 seporoc

42

7010, UTO BbiNageT wekbiLe, uew 5, paska Bt yxe sHaere, uto uncra

1,2, 3,4,5, 6 ABAOTCA 71OMHTAPHIN UCXOAIMI B AGHHOM VCTTaHIY,

3 BHINASHIE UMCNa, HE MEHBLLETO, em 5, HA3bIBASTCA Cyalikii COBLIT

. BePOATHOCTE COBLITIA B TeOPHI BEPOATHOCTEN 0603HaNACTCA BYKBOM P
1

Hanpuwiep, sanwce P(4]

0603HauaeT, 4TO BEPOATHOCTL COBTYA A

5

1
ara L.
pasha &
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(P 12). Toukn B w D OCTaioTcs Ha mecre, Touu A, C, E yaansew o1 0x 5 3
pasa.

puc.12 Puc.13

MpeoSpasosantie P1: ecaaints wa -1 8ok och Oy (puc. 13)
Buecmo CAeuza 2poguxa a3 Ha 1 €3, ne2ue cOauKYM oCh Ox Ha 1 €0, Gaepy.

Puc.1a

V13 COOBpaxeHAi NeDHORMNHOCT «KNOHPYEMS NOMYUEHH kI BpariewT
81680 1 B1P380 (40 GeckoneuHOCTH).
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W epapencrea

3apaun
Yacts 1
Pewte Hepasercrea (1-5):
@ @) tgx0; 6) tgax=0; o ey <0;
o x4 7)<o; w0
2 @) 2 ctgxs1; 6) ctgor=1; o cte 21
0 ta(xe7)e1; wote(254T)<;
3. 2 tgx>—B; 6) tgax—Az0;
L O R T R
4 @) o) ctgx>VB; 6 ctgzes VB 0 clgox<dB

0 cte[x <

5. @ 3 clgx>121; ©) 700ct ;
mm[n,] s<0; waslPe D <100,

Yactb 2
Pewire Hepasercrea (6-10)

6. (2) a) ctgx>0; 6) ctgsx=0; o) ctaz<0;
ew(x-2)o weE- )0

7. @ a) tgx>1; 6) tglox=-1; ot

0 1.(1."_’]9. » u["t‘”’]s 1
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lepexoyu k paccaoTpenio owews 6axHOF GopMYIb A1 WHCTa coNeTamHii
V3 n anevenion no

Kou4eCTo ciocoBos BbIGpaTe k 371eMeHTOB U3 n A2HHX 623 yieTa nopaA
a OoawavasTea CF. Unaercn «Lle v 1 Mo ks, Hanpuep, Ko/M4ectao cro-
€050 BU6pATE Napy ToueK 15 12 oTweweHHbX 0B0SHAMGETC Kak Gy Ko
4eCTB0 CNOCOB0B BLIGPaTh 6 |WCe W3 A2HHX TPWAATH NATH OBO3HA“aETCR

ax Cé,

Cheyiouii MpuMep cpasHUTe ¢ pHMEPON |

[5

5 B xnacce 30 uenosex. Tpeyerca BMGpaTL aKTHE Knacca & KoM
CTBe 3. YETOBEK. CKOMLKMMM CROCOBaMY 37O MOXHO CAGNITS?
6011 IpEACTaBH, ST Wbl PeLLeM 32431y V3 PUMEPa 1, O
HEMNOTO ApyTYM NyTews. CHalana BMIGEpel aXTHE 3 TPex eno:
Bex, 3 3a7eM PACTPERETIM MEXAY HiNH AOTAHOCTH, KOIecTso
EN0COG0B PaAPEACTITE 3 AOTANOCTY MEXY yXe BHGPIHHLMM
Tpews uenoBexaun paHo Konuecroy nepecranosok 731
EC7u 0G02HaUMTL epea Cly WICTO COCO6oR BwGpaT aKTWB, T0
10 MUILATY YWHOXENA KOUUECTEO CNOCOBOR BLEpaTS CTapo-
€Ty, NOMOLLHIIK W yueBHLI CeKTOP PABHO Cy -B,. C APYIOFA CTO-
PO bl yXE 3HaEH OTEET Ha BOTPOC NPUMEPa 1370 WICTO A%
Monyuaem pasencrBo Cip-F = Ak, OThyAa HeMeATEHHO CrAYET,

p 30t
Ab o noacramrs dopuym anm AL
- Ecm noa dopuyns A A% =gy
a0t
B =81, 70 nonyuaerc ¢4y =— S0 __
o= 4 = 31(30-3)1
B OBLew CTyHaE AHATOTHHBIE PACCYXACHHA MOKaSHBRIOT, 1TO C} “(:1 =

[,,_,,, PaCGHOTPM OAPOBHEE GOpAYLI 415 C MPY MATSX SHAEHHS

(n-8)(n-2){n-1)n
n-2n-1)

(n-3)(n-2)(n-1)n_n(n-1)
"THp-Z (L2 (n-2) z

(n-8)(n-2)(n-1}n_n(n-1)(n-2)

%

nt
T
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6.(2) Ha prcyee 4 wsopaxers pa-
nor gy 1) w a(x),
(1)), (-]

) Cxonexo xopreit veer ypasie-
wute 1(x)=8(x)? Viaxure 3uave-
v x,npw KoTopeix £(x)= £(x)

6) YKaxvTe 3HaseHUA x, NN KOTo-
phix #(x)=0, Te. pewire ypaske-
Huieg(2
©) Yraxute swauien x, npi Koro-
P g(x)<0, T pewmTe Hepagencre g(x)<0.
) CKorbko Kopweii meer ypaokenve #(x]

3

) Pewvre ypaswenve (x

Puc.4

2
€) Pewnre Hepasencrea f(x)z(x), f(x)<s(:
a(x)<2y,

) Pewuwre cncreny Hepasencre
£(x)21(x).
7. (1) davia gyvweuen f(x)=x"-Bx+2.
a)Haiiawre 1(0), £(3), 1(-9).
6) HaiiquTe Te SKauewWs APyMEKTa ¥, MpH KOTOPLIX SHaNEHME dYHKLUM
1() paso vy,
8. (3)Haibare o6nacts onpeaenenv creayiowx gy

L T =T

R amxv:“ﬁ&—v

i eftn)=

Yacs 2

5. (2) IpMBCATEpHMEpH dyHKLIHOM O S3EUCHMOCTH ORHIX HaHce.
KX BV OT ADYTVIX. B e MpUV Takof 338MCMOCTU? UTo ABA.
€7CA QPIYWCHTON U TO — aHaUEKIEM B NPUBEAHKLIX EaMM MPUMEPX.
TlOCTapaliTech ROKAT, KaKOBA OGACTh OMPEAEAEKA 1 MHOXECTEO 3Ha.
e, KaK WIMENAETCR SHAEHV GyMKLIAU NP MSMEHeHVM pryvenTa?
O6ocHyiiTe CoOM pesyLTaTL B TeTpaAN.

10. ) Ha pucyre 5 waoSpaxenst fpaguan gyt (x) w ().

-26], Dle):[-17).
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NepeoHatanLHo 3aavkuM Ha oTpeske [~mia] wn [0:22] w [

MlonyuienHui & pesy/bTare APEOGPA30BAHMI DPATMEHT eKNOHUPYEMS, UCKO-
33 U3 COOGaXeHIH NEPUOAUHOLTI. AHATOTVUHO AMA BYHKLI, Conepxa
Ly TAHTEHC 1M KOTKIEHC, NPOGP3OBaHA Myuilie BLNONKATS cHakana
AR OAHOI1 <BETKIN» BMECTE ¢ BEPTUKAMILHLIMMA ACHMATOTaMM. [IPUBEACM
Rpep.

punes TIOCTPONTE rpaguK ymkLn ..:su.[z"g],.
[ nar (sm(gx.;].;Jz[,w mg]).’i
)
(oo

Bce npeospasosarun P3, P2,
P4 u P1 BunonHmOTCR Nocheso.
Batenho, Naan ¢ yacnka
(pagyKa /=cos, Saparon Ka
otpeske pmk 2r: xe[-mn)
(w9

fipeoSpasosanvie P3: ora-
THe» 6 2 pasa 8aons oc Ox (puc
10), Cravana BiinonAew <oxa.
Te» A1 <0coBbls Touek, 3 33
Tew A7 Bcero yuacrka

peopasosanve P2: ccaours
mama w2 & wons O
Guc1n,

Cuoiana «coaszaems ocodie
mou, 0 samen  aece zpagur:

Buecmo «coausas movex pa-

$uKa Ha —Z w0 ssnankume

o x
acdauzs ocu Oy a +3.

Npeobpasosanme Pd: pacrs-
eHvie & 3 pasa Aok ock Oy

Pue. 11
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HOCTY MOXeT OKa3ATECA /1060 UACHO OT 1 40 6 HESaBUCUNO OT
TOTO, KaKOR WHCT OKE3ATOCH AMHGAKHLM Ha IEPEOH HECTE N T4
Ha TI06OM U3 NATH MeCT MOXeT OKa3aTheA f1060e WCTo oT 120 6
HE3ABHCIMO T TOFO, KaKVE WHICAA BHINaAY Y 33MMCaHb Ha OCTar
X MECTaX. 110 NPVLINY YWHOX eV noMy@em oTeeT 6.

B obuien CyMae KOWUECTEO CNOCOSOB BHEPATH k He O6RIATENLHO

PASTIILIX STCHEHTOB W3 1 S7EMeKTOB MHOXECTEA S 1 NOCTBHTh Wk B O

PAA (ORVH 1 TOT X6 JMEUEHT MOXET BHIGAPATLCA HCKOIOKO a3, 7. €. NOBTO-

PATLCH), Ha3HBAETCR “CTOM PasWELEHW  NOBTOpeNMRWY 1 BYHCTTETCH

o gopuyne Ax

AT ——
e o e
A e e L
gt gl £

B Obuiem crywac npovsbeneHie 1-2-...(n—1):n Katypanbieix uncen or
1 20 n 0B03HaNAETCA KaK Al YO 01 CHMTARTCR paBHbIM eAuHILE. AHaTO-
UUblE PACCYXAEHIA MOKASHIBAIOT, 4TO UWCTO NEPECTAHOBOK 1 PasTMHHX
S7EWMEHTOB PABHO ni. HUICT0 MEPECTaHOBOK OBOHAMARTEA KaK P,
B=nt

GO NEPeCTaHOBOK (aKTHUECKI FBAETCR YaCTHEM Y@ U¥CHa pas
WeweHIR 6.3 MOBTOpEHT 13 1 PaSTMHLIX MPEAMETOB Mo k. 310 4ncno.
OGoamauaeTea Kax AL hase r0BOpA, WCTO A} OGO3HQNGET KonWeCTEO
COCOB0B BEPaTE k S7eMEHTOB U3 AaKHbX n W HOCTABHTh Wx B OAVH PAA. B
NHMEDe 1 AAHHOTO NAPATPApa OTEETOM ABRETCA WUCTO Al PaCCYXASHU,
aMATOWHIE Tew, KOTOpbe MpVBe/V K PewleKvIo NpUMepa. | , NoKasbiBaloT,
410 UMCT0 AY paBHO MpoUsBEAEHYIO k Uncen n-(n~1)-..(n—k+1). Urak,

nt
Tn-n)t

(n-k+1)
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3apaumn
Yacts 1

1. (2)NlepepucyiiTe rpaguk dyHkLV y=sinx 3 MywKTa 2.1. Ha 0aHO# Koop-
AVHTHO MIOCKOCTH NOCTRADBATENbHO MOCTPOMTE Fpaik QYKL

o y-ainas; ) y-sinz{x-7 L) y-2ein(25-% ) y-en(20- ) a

2. (1) MepepucyiiTe rpadwk dyHKLAW Y =COS U3 MYHKTa 2.2. KCnonk3ya rpa-
VK $YHKUIL Y= OS.X Kak OCHOBHOR, NOCTPOMTE Fpaguik QYKL

) y=—cos; 6) y=conx-2;8) y=feosa: 1)
3. () Mocrporire pagu dyvaaym y=2eo 21 |

4. (1) Nocrpoiite rpaguk pywkLwm ¥

5. (3) NocTpoiite rpagukn dywKuMit W NPoBRAVTE UCCneAOBaNME CROMCTE
GyHKUA N0 NOCTPO@HHBIN TpaguUKaM:

. p

o -2

6. (3) MocTpoiite rpadwiki GyHKUMIA 1 NPOBeAUTE MCCARAOBAHME CBOVCTE
bt ok o sh

x]il‘ ) ,:m.(%,g),x

3 y=2-sinZ;6) y=3

s
7. 2.(3) Nocrpoitre rpagutky dykuii:

9 =scont 6 y=1500s

a) y=cosx+cosx]; 6) y=cosx~|cosx]; ) y-]:%:‘

8. 3.(2) Nocrpoire rpadukst gy
a)y=sin’x; 6) y=sin’x+cos'x

9. 4.(2) /177 K@xA0H W3 GyHKL, TPABYKN KOTOPLIX NIOCTPORHE B 39AAHAX
18, onpeaenTe MMOXECTBG HaeHUIH W, €CTU BOIMONXHO, FAaBHI
nepuon,

Yacte 2

10.(1) Mepepwcyiire rpadw dywwiunn y=sinz v nyra 2.1 Ucroneaya rpa-
VK GyHKLIAI Y=SIN¥ KaK OCHOBHOM, NOCTPOITE FPagMKIt dymKLU:

2 y-nn|—x):Ew-hlntl:a)ynin[u%) ny=sinfs]; & y=-L5sinz
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TPeyrOnHKM € OAHON KpaCHOH BEPLIUHO 1 ABYM CHHIM Cult
TaroTca awanormo: C-C:
B peaynuare nonyuacrca G +Gf-Ch -G Tpeyronkuos, y ko-
TOpUX X0TA 6w OAHa BepLLVIHa KpacKas. HecnoXHE apHgME .
CHUE NOACUSTHI NO3BOAOT MOMYIATE WUCAOBOI OTBET: 210,
Cnocos 2. Bee TPEYTONLHVIN C SEpLIVHaNI B ASRHOALATH OTHE
eHHbiX TOUKaX ACTATCR a 452 THMa. K NepBowy TR OTHOCATCS
Te, y KOTOPHIX XOTA G4 2Ha BepUINH KpacHas. Ko BTOpoNY or-
HOGRTER 76,y KOTOPbiX HET Hit OAHOI KPACHOH BRpLIKLL (TGO
KpaCHan BEpLIUIHA ECTh y TPEYTONLHIKG, NIEO €@ Her. TpeTuero
He AaHO. WAen COCTOMT B BIMMCIHII KONMUECTBA BOOBLUE BCeX
TPEYTONLHUKOB 1 TPRTObHKDS, Y KOTOPEX BCe BepuMHb CU-
i, PasHOETL STVX HWCeN W eETh HEKOMI OTEET.) KonuiecTeo
TPEVIOTLHWIKOS ¢ BEpLLMIaMH & 1241 OTMENENHLI TOHKaX PaBHO
KOMMHECTEY CIOCOB0R BLIGPAT 3 TOUKN M3 124, T0 £CTh C. Ko
UECTBO TPEYTO/BHVIKOB C BEPLMHAMY B CHHWX TOUKaX PaBHO €.
70t GG BHMICAGHMA NOKA3MIBAIOT, YTO Ch—CF =210
Pewedvn 3040Un U3 MOCIEAHErO MPANEPA ASMOHCTPVPYRT OAHY
Quek NOMESHYIO WIEI, KOTOPYIO Mbi HASOBEN «NEPEXOR K AOTOTHENHIOS.
Gy WAGH COCTONT B CARAVCUEH. MlYCT Ko AaHO HEKOTOPOR MHOXE:
CTB0 A W TPeBYETCR NOACHMTAT: KOUIECTED /EHEHTOB STOTO MHOXECTBd,
067 ARIOLLX KaKUN- VGO CBOTCTEOM. MHOTAQ TETE MOACWUTTS KOTMIEETBO.
BCEX 3NEMEHTOB MHOXECTBA A W KOTHHECTED JNEUEHTOB STOFC MHOXECTBd,
KOTOpbIE He O63QaIOT OBOIHINEHHEIM CROVCTBOM. PasHOCTE HalAeHHbIX
ancen ecto oTeer.

3apaun
Yacts 1

1. 3) CKO/KO CYLLECTEYeT UeTHIPEXSHANHIX WG, COCTORLLWX TOLKO V3 He-
HeTheix nbp?
6) CKOMLKO CYWECTBYET UETHPEXSHANHLIX 4WCe7, COCTORYIX TONBKD U3
HerHuix ndp?

2. Kaap, Oner v eue NTepo Apyseli KyTIWIW GHTTH B KVHO Ha OVH PAAHA
Mecrac 1-eno T-e.
) CKOMKWMI CNOCOGaMY O MOTYT CecTh Ha CBoW ecTa?
6) CKOMaKIMM COCOBAMY DKM MOTYT 3AKATE CBOV MECTa TaK, HTo Orer
caget va 2-e wecro?
5) CKONLKUMY CIOCOBaMM OHIE MOTYT 33HATH CBOVI MECTa Tak, UTo Oref He
cager Ha e wecto?
) COTbKVMM CIOCOGaMW OHI MOTYT 3aHATS CBOM MECTa Tak, UT0 Oner
aHap OKaxyTCA CHARLAM PAAOH?
) CKOMbKIMM CIOCOBaMM OHYI MOTYT 33HATI CBOW MECTa Tak, T Oner
Kakap He OkaxyTea chgLNY PAAON?
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Fpagu ywwi b

Baxuie aueuanu.

1) M Guin0HuAu xas<doe u3 npeotipasosauii #a omaensoi koopdusa:
Holl nAockocm. Mol cAenanu max 975 mozo, 4mobi cBename npouece nocmpoe.
U MORCUMGRH0 ACHIM. T GO EHIS 00H) i MOCEE OZpaHIUTECA
‘0aWal KoopAUNAHOl NAOCKOCTIO; ce npEOBDA30GaHUS - Ha 03HOM PUCYH.

2) Mlocne k3020 npeofipa3oaaun HEO6X03uMO nadrcsaam KoopduHams
cacofiix» move npswo Ha pockocmu

3) pu uccnedoaarus dyryuL € noNOUo nonyeH020 2paspura e acezda
Y30emCR OO WG sy Kt B MGKOM Cry0e <y HOXORUM npU-
‘6nuzumeno, ucnoneays pagur:

IPUCTYRUA Tenepe Kk HCCHEAOBaHVN ¢yHKLIAM O MOCTPORKKOMY FPAgHy.

1) D(1):(-wiv)

2) QYA MeET nepHOR, paBHLH 7

13 nepuOBUHOCTI @y Chedyem, umo echu 343 Hexomopozo Juaesu
nepeweHoti x ==, ueem ueco Hexomopoe caoiicmao dyeuus, mo makde xe
caoilcme gyt uuicem Wecmo ana nioix aHaueiul <=2, Th, 206 T- ne-
puod, k- riooe enoe wcro.

3) <HyW YHKLUV (HaUEHVA 3, TpH KOTOPLAK YHKLUA PaBHa HYTIO; KO
t ypasesn f(¥)=0; Touu NEpaceerYR FPaQHKa C ockio O) B AaHNOM
Cryviae HaxoA MPUEAVEUTERLHo. Nepeceuenie yuacTka CD rpaduka ¢

oco Ox npowcxowT mpwepro o cepeane arpesna 075, 5~ 7% e

(S} votpanes sap 14,

an
Peceenvi yuacTka CB < 0csio Ox MPOVCHOAAT MPUMEPHO B TouKE %, ~

TaKiih 0Bpa3ow, 6Ce YW OUCHIBAIOTCA, COTACHO TONLKO HTO CAGTAHOMY

SaMeHaHI, BBy CepUY: %, 2t th, £, nk, e k- oG uenoe
e, 2
4 Mpoweyrin auaronocrocrsa: £(2)>0 npin < (s, 2kt + k) e

PRS2
Tl

- 1(x)<0 npw x5+ i + 7 4.

5  Vhepsan  woworowwocw  f(x)  sospacraer  mpw

xs(,%.,,q, .] 1(x) yowisaer npw xe(~Es b 5.,..j

6 KETpeYIE £k O PO MK, PRI

WakCH b paBHb 2;
MUY paBH(-4) .
7) Mioxecreo suavenwi: E(f)=[-4:2].

k= TOUKY NOKANHEIX MUHUMYMOB, NOKAbHE
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eranom gapuyny 0 - ovware o -2
n(n-1)
S

B Kaacce 10 uanbuWKoB 1 15 geEoueK. TpESyeTca BGpart kowa
29, BKOTOpOI! A0/XHO GHITh 2 MaewbKa n 2 ACBOUKY. KON
T rocotammorowono cerarer
Peuichie Asa wanunka 3 10 MOXHO BMEpaTL Ciy cROCOB-
. flBe feBouKy 13 15 HOXHO BuIGpaTL Cly CriocoSaMy, Uo-
Gud_COBpaTI, KOMarAY U3 JeTLEX ETOBEK, MOXKO BMGpTL
NGB0 napy MATLAMKOB W 1060 napy AeBodeK. o ML
"y yuHoXeHMA MompuaETeR Ci-Cly choco6oe. e
s 109 16114
O

B Knacce 10 MarbU¥KoB 1 15 AeBoueK. TpeByeTca BupaTs Kowak
V2257 By 3 ABYX UenoBeK, B KOTOPOIA AOTXHO G Wnh 2 MambKa,
8 Y712 BEBONKM. CKORLKVMM CIOCOBAMY 3TO MOXHO CACaTL?

cnocosamy

Petserire. Aloa wansuuka 13 10 MoXHO BHEpaTL C:
e aesouxy 3 15 Moo BHEpaTL € CrocoGawM. Mo ApIH-
Wiy croxerun monyaem Cl,+Cl, cnocoos. Buwcnen:
CiueCh= =45+105=150.

22

sy Ha OKPYXHOCTH OTheeHb 7 KPACHSIX 1 5 MWK TOMeK. CKOTOKO

CYLECTBYeT TPeYTONLHUKDB, Y KOTOPbIX XOTA 661 OANA BEpLIIHA

Kpacran?
PELieryie. €n0co6 1. BCe TPEyToNbHIKkM, Y KOTOpEX XOT3 661 0aHa
BepLLIIHa KpaCHas, Pa3EVIBaSH Ha KAACCH! MO KOTWMUECTBY KpaCHbIX
BEPLLVIH: BCE TPU BEPUIIHE KpACHLIE, POBHO 2 BEPLIHS KpaCHE,
POBHO 021a BepuMHa KpacHas,
KOMM4eCTso TpeyronHkos, y KOTOpLX BCe TpH BEpUMHL Kpac
Hble, PABHO UWICTY CIOCOBOB BIGPAT TPM KPACHbIE TOUKM V3 Cen.
370,10 onpeenenvio, uncio
Uro6bl yKa3ab TPEYTOMLHIK, y KOTOPOTO 2 BEpLUIHb KpaCHbie 1
B3 CUIHAR, TPEGYETCA BIGPAT> 2 KpACHBIE TOWKIT U3 7 11 OZHY -
HIOIO TOUKY U3 NATU. 37O MOXHO CAeAATS G -C} COCOBaMY, TaK Kak
K20/ NAPE KPACHLIX TOUEK MOXHO MOCTABYTE B COOTBETCTEME
7106yio U3 CHHMAX TOHEK 1 07Tl TaKIth OBPa30N TPEYTONHMK
PACCHTPHIBAEMOrO TWNa (NPYHLYN YWHOXEHI).
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TPUFOHOMETPUYECKME
DYHKLMN

MaTENaTHRD T TORCTH M, DORHNEAND ROTHNE 0
EBTORCTRS, BNSTARDCTPOTD DGXHORRMNOA KRR, 3
T GOPOUBYET RSO, BONARY, SaAME X MBI

AR Rrescangpon

TPUTOHOMETPUA HIUNHIETCH C HABTIOAEHIS, UTO OTHOLIEHY ATV CTOPOH
TPEYTONLHIKA 3QBACAT OT GOpM TPEYTOTLHAKA, KOTOPaR 39AETCA HAGOPOM
BesvIUIH €0 YI/IOB, Y He SQBHCAT OT €r0 PasEpoD. ECTECTBeNHO, ApeBHie
MBICAVTE A HE WO/ TPOFITH MIAMO 3TOFD 3aMeuaTenbHOTO GaKTa, 1 Mo3Towy
S7EHMEHTHI THUTOHOMETPHUECKIIX COOTHOLIEHUT BCTPRUIOTCA Y& B aTena:
TMECKIX PYKONMCAX ADEBHETO KUTas, BABwIOHa W ApeBHero Ervia (I T
CaueneTvie 20 ... OT BABWIOHCKOf HaTeWaTWKI BEAET Hasa/o NHBbIUHOE.
Vavepenwe Y1708 rpagycaw, wiikyTany 1 cexywaau. Teopewa lndaropa,
OTKPLITaR HE3ABCUIMO ADYT OT APYT BIBWIOKSIHAMY M KNTaF MM 3AONTO AO
CawOr0 TIM$aropa, KBHBANEHTHa OCHOBHOMY THHIOHOMETPHMECKOMY TOXAE-
CrBy _sin' x-+cos’ x=1. (NTogywaiire, nosemy?)

OHaKO NePEbIE N0-HACTORULEMY BaXHbIE OTKPLITA CASTaHbI ADEBHETpe-
eckinmin yekbini (V Bk A0 . 3.- IV BeK). TPHIOHOMETPI TOrAa He paccia-
TPHBATACE KaK OTACIHAR AMCLHTTHKA, ATA TDEKOB OH GbiTa “aCTHIO Feoe-
TPt 1 acTpoHowu. B TPyax Apxvmea (Il Bek A0 .3.) vieeTcH Teopewa
AETeHAA XOPA, MO CYUIECTEY SKBBATEHTHaR GOPMYAE CHHYCA NOTOBUHHOTO

1TpeANONaraeTCs, UTo MepBLIe THHIOHOMETPUNECKV TaG WL CocTaBneHs
Funnapxow Hkelfckim (cepeavia Il 5eka A0 .. Mo3aree acTporom Il seka
Knasguii M1Toneweil 6 <Ankwarectes AOMORKA pesybrat rnnapxa. Tpw-
aAUATS KHUT «ATLNATECTas - CaMaR 3HAUVMAR TPHTOHOMETPUUECKaR paBOTa
BCel GHTUUHOCTH. B UGETHOCTH, <ATLMATCT> COAGPXUT OBLLMPHBIE PATH3HaY-
Hb1e Ta6/WILS XOPA A OCTPIX M Ty yFAOR C LiaF oM 30 yrAOBkX MYHYT. A
BuCneHMR XOPA MTOeWel VCTONL308a7 Teopewy M1Tonewes (M3BeCTHYIO,
Bpotiew, euse ApXVMeaY), KOTOpaR YTBEpXA3eT: Cywia pON3EeAcHM ATHK
RPOTHBONONOXHkiX CTOPOH BHIMYKTONO BUCAKHOTO B KPYT UETHIPEXYTONLHY
K paBiia NpOVI3BEASHYIO AWK €10 AMarOHael.

B IV beke, Mocne rUBEnM GHTUKHOT HaYKV, LQHTP PaSBHTVS MaTeMaTVKI
EPeMeCTNCA B VAWIO. COMVHRHVR MHAVICKUX MTEWaTVKOB MOKA3HIES-
0T, TO WX GBTOPb G XOPOLUIO HAKOME C TPYAAMM TPEUECKMK ACTPOHO-
MOB U [EOMETPOB. YNCTON [EOMETPHE MHANTIU VHTEDECOBANICE MATO, HO.
VX 8120 & MPYKIaAHYIO ACTPOHOMMIO 1 PACUETHEIE ACTIEKTH TPUTOHOMETPUM
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TPUTOHOMETPUYECKUE
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7. 3, =aretg2 mm, x, =arelgd +mn;

0.x

et em:
relgd am, x, arctg g e m;

1,m

1
. = gorctg +

25,12,

1.20). 28 Ywenuwmrca va 75%.

B 71060M YpaBHEHIH M VIMEEM BO3MOXHOCTE BCE CAaraEMIE NpaBoli a-
€IV nepereCTH 8 neByo U cpaBa no/YuMTL 0. MoCTe 3100 paanoxeKWe Nesolt
UaCTH Ha MHOXUTNWI OWeHt acTo UTPa.T PeWaIouyio pors KaK & NPOCTEX,

TaK U B CROXHBIX YpaBHEHVX.

Tls Peture ypaskenme cosx=sin2c.

Peliennt Mew wewble YI70B, Tem ywe. Mpeospasyem
sin2e no Qopwyne sin2e=2sinxcosx W MoRyaM ypaske
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V1 HaKOHeW PaCCMOTpHM AOCTATONHO COXHIA NpUME, & KOTOPOM A0raAaTe-
5 A0 Pa3NOXEHIS Ha MHOXUTEM AOBOEHO TPYAKO.

PetuuTe ypasrenve 2cosdx = Bainx-+conx.
Pewicrn’ (10 nexauuil KoMens 0da He mevem. fIpoSyem kax-mo
ypaskame Ko3pguUeAMs.

TIpy6aBIM K 06e “acTam Zeonx:

2eomd+ 2eome=Dsinx+ Beosx,
2(cosde +con)=(sin coss),
2200825 2 008 B2 _3(sin x4 cosx),

z z
Acon2econx={sinz +conzx),

4(cox"xsin’ x)conz=3(sinx+conx),
4(conx +sinx)(con-sin)eon £=3(sin.x+ cons),

(cons+ain){4con’ - Aconxsin-3)=0.

cosx+sinx=0, gxr=-1, Xy
sinx=0, tge=-1, x=-Fomk

Acos” x A con sinx—Boos’ x~Bsin’ x=0.

o8’ 2~ dcos esinx-3sin’ =0 OAHOPOAHOE YpaBHeHHe. OYeBIA:
10,470 con = 0. lenerena cos' x n3avena tg =1 npuaeeTHac
K KBagpaTHomy ypaskenvio ' +4t-1-0,
x:uﬂ(#uﬂl. rae ke

227

Orver Kank, actg 2 re ne

3apaun

Yactb 1

Pewwre ypasrenve (1-13)

1

in x—sin’ =0
3. con2e=conx-sinz.
5. tgx A+ sinx—Vicosx=0.
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Hie_cosx=2einxcoss. IepeHOMI BC & 1E8YI0 WaCTh W
oGk OGL MKOXHTeT 30 CKOGKIL con - Zainzeon -0,
con (1-2inx) 0. YpaBHEHVE PABHOCHTLHO COBOKYTIHOETH ABYX
PPOCTEIALIX ypaGHeRWi: 006.1~0 WA 1-2ainie-0. CregoBaTen:

NI S E S

MIpA eLGHWN  TPUTOHOMETPHUSCKIK YPABHEHWA NACTO  OKaswIBaloT-

@ noneswumy  creayioupte Toxgecrsa: 1+sinx

sinz+cosx) u

082~ cos.x-sin.x)(cos.x+ sin.x). TOXACTEA /ETKO AOKAZHBAIOTCA

i

Petunre ypabrenme sin2e + con2x=—1—sinx-conx
Dewcht sin2et ]+ conZe s aing e conx=0. Yew MeHsie Y2108,
mew nyuse.

(sinie+coscx)" +cos® xsin’ .+ sinx + con:
i - 3m0 pasHocms keadpamos ().
(sinx+coscx)"+ (con z—sinx)(con-+sinx) (sin+ conz
Pasnazat (wa wHoxumenu) u enacmeyi.

i S

sinzcosx

Orger: -i»n,xT.u» rae keZ.

B CeAbMOM KACCE B MPOXOAWY METOA TPYRNVPOBKY 10 183 \Teka A1 pas-
TOX@HVR Ha MHOXUTEIIA. STOT METOR OCTARTER aKTYAHEAM W ANA PELEHVA
TPUIOHOMETPYURCKIN: YpaBHeHU,

igencs

PetuuTe ypasrenve 2eoss +sinx=1+sin2x.
DELLCH 2 YpaBHEHIe PABHOCHIIBHO CIeayIouieny:
2eosx-1=2sinzeosx—sin,

2conx-1=sinz(2c08x-1). TpySoil OWMEKOR Ha AakHOM 3T
e peluenys G610 Gkl COKPaLLEHYE OBeIX CTOPOK Ka Zcosx 11
e 6 T0m, 40, eI 2c08—1=0, TO OB UACTH YPABHEHVS Pab-
Hbi 0 U, CeA0BaTe/oHO, PaBKbl MExAY COBOM. Takoe cokpate:

+2onk

Hvie MpuBeno 6w K MoTepe Lenoi cepuit Kopwelh

Haee: 2oosz—
2eonz-120 w1

(2008-1)(1-sinc)
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OMPEAENEHVE 3.

FIyCTh AaHo UnCTo x € (~5+0). TOTAA TaHreHCoM UiCna ¢ HasbiBaeTca
HMEAO Ha OCH TAHTEHCOR, COOTBETCTBYIOLIE TOUKe NepeceueHyls Mps:
MOt OM, € OChI0 TaHreHCoE.

OuieouaHo, Hanpuvep, 410 e f1 - yron 2.0
v -0/ deTeepTI, TO 1gA<0

Hemy pasen 1

Monkiraewes vaitv tgZ. Mo onpeaeneruio,

fposedem mpamylo uepes M, u Hauano

KoopAuHaT - 30, OKa3wBaeTEs, 0ck Oy . Ho ock Oy e

110Ck TaHTHCOR NapanNen,  Toue nepeceve-
KR 3TUX MpAMLIX ROMPOCTY HeT. <Ha Hem U manzenca Hems. Wiiaue rosops,
Y7ON 7 e BX0AUT 8 061aCTh OmpeAGneKA dynKLy =g x
Ocraerca scnowuTs, 4To

Takoe Korakrerc. Marewa-
TUKH_ ApeBKOCTH BueCTO fo-
conpogoxaany ceoi pucyrKw
KOpOTKO#i _Kagnvicblo «CMO-
TPiAs. BT M el rosopu:
«CMOTPHI (puc. 5.

ucnosan npaas, napan-
fenbkan oo Ox u Kacako
WaRcs TpHrOHOMeTpUeckol
oKpyxsocT 6 Touke (031), Ha-
SHEASTCA OCHIO KOTAHTEHCOB.
(puc. 8

OMPEAENEHVE 4.

IYCTb ABHO UWCnO ¢ ¢ <34:x). TOTAA KOTAHTEHCOM U¥iCn x Hasbiea:
©TCA 4TI 1a OCH KOTAHFEHCOB, CODTBRTCTEYIOIeE ToHKe nepeceve-
HUR MPAMO OM, € OCLIO KOTaHTEHCOB. KOTaHFeNC Hcha ¥ 0B03Ha:
HaETCA KaK clgx
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h o 2x 20k Lk
v iz
1 i x
12 7k, arctgdmk, arctghomh. 13 Zoank xr2nk, Toonk
e "a 2 3

15 7k, +% - 2mk.
s

17

9.

2.
O

MPOCTENLLVE
TPUIOHOMETPUYECKMUE
HEPABEHCTBA

ECH B XOTHTE 110K PSEAGATACH 8 RaOR Tewe, TRATHTS
858K K2 KONTP A  TECTaX, DORRATS RAOLK 04N, T,
Romanmca, HE st vaite yrpamuer 4 HE wnaire feo-
DA~ PRI BEDERSRATE B TaGAWLE GOV 8 RoRde HTa.

Hoproe T dpoe,  arente & 1 aor o

MlpoBeaATE FOPIZONTANLHYIO MPAMYIO Hepe3 OTMENEHKYIo TOUKY AO Mepe-
Ceueny ¢ okpyxHOCTHIO. Ha aTpeaKe [-1:1] ocw OY HaliauTe WCa, KoTo-
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I OMPEAENEHME 2. G

A noioro yrna xe(~eiko) Kocwycouyia o
s WasmeaeTca abauyicca Toukn M,  ofoaa:
Uaerce KaK cos:; cukyCom YT x HasbiBaeTCR
opaHaTa TouKn M, 1 0603HauaeTes Kak sinx

(puc.5) A y

e\ o
.

Haigne ocusycas cmye 67000, %, £, 32 venonesya pesye
Tanuympaxciern .

(622 n Oy p3SEHBAIOT B0 KOOPANATINO ANOCKCT a YeTpe -
1 KTOpE MIBIOTCR STRepTLM AT KBSt Kot CETEEpT
e CooR GUNCApoBaNHEIA KOWeP (O PHC )

e N1, mamecn svyTeHNEs TouNGi | aeraepi, o rosapaT, uro yron
ABIRGTCA YEnow | SETBeDTI. ARG OpEASTAIGTCR 1AL 1 Il 1 N cer
ceprei

[ e \ 4 ]

OnpeenUTe 3HaKIt CUKYCOB 1 KOCHHYCOB Y08 B
B 33BUCMNIOCTH OT TOTO, YT7aN KaKOH UeTBEpT

OHI SBAIOTCS, UCON3YR TPMIOHOMETPHUECKYIO 1 '
OkpyXHOCTE.

Mamepuan dano20 u credyiuiezo nopazpa- s
906 upesaeiualiHo GuXeH An noruMaHUS. acell
mpuzoHouempuu. Mpakmuuecku ace caoiicmea
MpUROHOMEMpUECKUX YK U GUDHS KOK Ha 10~
‘30HU, HEOBX0OUMO MOASKO pasoBpamsca ¢ mpu-
ZowomempuHecKoll oKpyHOCML0.  Sanomsume:
Kpy2 - Wow dpye. Puc.6

PACCHOTPYM Ha KOOPAUKATHO MAOCKOCTA C TPUTOHOMETPUMECkoil
OKPYXHOCTbIO  AOMORMMTETbHYIO UHCIOBYIO OCb, Napa/nerbiylo  Oc
Oy EWHMUD V3wepeHua Ha ST och paBHa eAvHVe VawepeHrs Ko
OpAMATHOI MAOCKOCTM. 372 OCh HAIIBAETCA OCHIO TaHEHCOS. PYCY:
HOK 7 NOKA3MBIeT, KaK <paBOTAET» OCh TAHFEHCOB. Uepes Touxy M,
¥ Hauano KOOpAVMOT MPOBOMTCH MPAMAA A0 nepeceueHa < ockio
TAHFeHCOB. Och TaHTEHCOR - UMCI0BAR, M N03TOMY TOUKA NEPECEUEHUA COOT-
BETCTBYeT HeKOTOPOMY HUCAY, KOTOPO V1 HALIBACTCA TaHTEHCOM YTAa X Y 0B0-
3ravaercn tg .
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wepasencrsa
7. VBtgx-4sin’z=0 8 x'sinz - x'fBoosx—sinx+ icoss:
9. con'xrsin’x=conzrsing. 10, sindesinde=2eosdics
. contrr-sinrr=cos®2rr. 12, Blg’ £ 104" 1+ BUg

h VB, 7
13- ot ) i rin ) e ren 17
Yactb 2
Pewure ypasrenve (14-26):

4. ot -con' z=0.

ax
16, conte-con i
18, ctgx+ 14 conx +ainx=0

20. tcos'xEot
22 ot c-sin’ - conz-sinz. 23, sin oo

21. #*Bsinx - x* cosx - asin e + cos:
X sinx 1.

g W e

(OTBETBI: (e0 acex omeemax npednonazaemcn neZ, keZ).

] x, z, =, .
12 2Temh ook onk 4 Tenkaek Zoonk.
S Zonk, mitnh, Lo, B
2 2k e
7SI 0. Ko, M
g ™y
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4. Haipure o6nacts onpeaeneiwn dywaym y = —=—T3.

5. TIOCTPOiTe rpAGMK dyMKUA =20~ 5.

6. PeuTe ApoBHO-PaVOHATHOR HEPABEHCTBO METOAOM WHTEPBTOE:
£ T2
P

0.

e

7. Ynpocure suipaxenie “E2. ecu sin(a+ )=9sinia - f)

5. CromoctssnecTposeprnyBERAMTaCH a 2%, Ha cxomso Ko
COKPaTUTE, NOTPE6IeHIE INeKTPOSHEPIIH, HTOBM NTATHT TaKyIo Xe
Cymmy, KaK parbie?

1. Pewwte uppauyioHansroe ypasHene Y2z 1+ & 2=yl

63" -20x+30<0,
2. pewnre cncrewy vepasencrs | "

3. na, 0o e sporecom (55 -1

4. HolAauTe NATI ieH reOMeTPH4ECko/i NPOTPECCHH, 8 KOTOPOV:
b, +b,-36,
b,+8,-18.

5. Moesa 6uin 3a0epxan Ha 6 MUK U AVKSWAVPOBAN OMO3AaKve Ha

fleperowe 6 36 K, yoenwaws CKOPOCTS Ha 4 K/, OnpeaenvITe nepeo-
HauaNLHyIo CKOPOCTS N0E3Aa

6. Boucre: 3102 L 2L,
TUNE MY

g

7. Bunwemme: u[;.a],m i

8. AaHUADYCTPANBAETCA Ha PABOTY. DUPHA ORULAET evy BLIATHTE 1000
.2. 33 NEPBLE MECALL U KaX A MECALL YBEIMUMEATh €r0 3apaBOTHYIO
fnary wa 50 y.e. Kakyio cyvwy (y.2.) 3apadoraer fakwiap 3a nepesii ros?
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Mlockonexy sHauekwa sin x noBTopAIOTER
Hepes Kaxawi MoK 060POT, TO OKOK:

51 x
Oreer (g dmks- T ankl rae ke Z.

1

ECAW 6ol Ml PeLLa/U HEPIBEHCTBO sinx2~=. TO HC WHTepecosana G

E—
wepainn pyra: xe| i 2k T 2k

o s x| 5. 2k 22k

BCe 107080 A3 TOF0, 4TOBb il CMOT Y PaCCHOTPET OB Y. MycTe
TPEBYETCA CPABHMTE Sifx 14, TAC  =1,0:=1. PewekMew YPaBHeNYs sin +-a
RenseTcs cepun (-1 arcsina 7,

x, =aresina.

%=1 arcsina + 7-1=7-arcsina.

x,=(-1)" arcsina+ 7+(~1)= -7 -arcsina.

- arcsina <arcsina <7 -arcsina.

Vweew fe Ay bepxvsn - (arcsin’7-arsing) MM -
(-x-arcsina sarcsina) (prc. 3). Touw va Bepxeid AyTe VEioT opan-
Harki GOnbULMe, uew . TONKNA Ha MIDKHEit AYTe VMEIOT OpAUHAT MekHs-
Live, Uew 0. COOTBETCTBEHNO, PelleHMEM HepaBeHCTBa. sin>a b
RETCA  cepun  NPOMEXYTKOB e (arcsina- 7k 7-arcaina -+ 7k);
Peuienvem HepanencTaa sinx <a senAeTcR
cepun MpomexyTKOB x< (-7 -arcsina-+ 2k
arcsina 2rk). ARanorHo,

B e ———

sins<ac> re[-r-arcsing + 2rkarcin + 2]

OTaEnLHOTO BHUMANMA 3acTyxVBAIOT Cry-
ar, B KOTOpLIX sinx CPABHMBARTCH C 1w (-1)
' BCex ToueK OKpYXHOCTH, KpoMe Cawoil Bepx-
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Rokwarre, w10 am ocrpu yrros xe(077 ) panvaie anrespaneckne
OnPeAENEHY TOHTOHOMETDHYECHNX Sy ABT TE X& SHaleH lnz,
oun L 1 alg uTo. o TeOMETAAIGCKME OMSAGTER & TDAMGTOTG
ot S WAl e bl A e d
TR e b

TPAGVIKM OYHKLNI

B onose y Asoawen Giso fopan Somve
Soodpanens, ven s omee y e
Bomsten

AnveSpauieckuit yron 21 _coorer-
creyeT ogwowy non<owy_o6opory Tou-
M ApoTWE 4acosoi crpeki. Crego-
catenoho, 1oukn M, M, coena-
oo, Avanorwo, Touwn Mo w M,
cosnagaor (pnc. 1) OTaosa creayer,
uro sine=sin(x +27)=sin(x-21).
Te. T-2x - Repuon GyeKm y-sin
Jokaxew, 4T 2r- TnaBHuA Nepuon, 10
CCTh, 110 e CyUieCTEYeT Mebuero ne-
proga. Sawerun, uro sin0=0_ lpw -
Mexexwu yina + o7 0 40 2r cyuecteyer
TONLKO TPU TOUKN, B KOTOPbIX CHHYC paber
Lynic: $in0=0, sinz=0 u sinZr=0.
105TOMY, eCA y $YHKLIAI 1 CCTh MeHBLIM, e 27, MEPUOR, T0 OK pase 7.
Toraa ara nioBoro X AoMxHO BHNOMKATLEA pasencraosinz =sin(x+7)

BRI, T - e

ViTaK, ywKin y=sinx umeeT rnagHbii nepuoa T2r.
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Pt o e . Ec o, e v sy

KapargaLiow. HaliAuTe Ka OKPYXHOCTU TOwKY, y KOTOPBIX BTOPas KOOPAVKAT
(0pavKaTa) ONagaet Ha 3aKpalekHbif YUACTOK, T.¢. TOUKa, Y KOTOPOM OpA

1
Wara GonbiLe, uew . HalfaekKbie Ha OKpYXHOCTU TOUKM TaKe 3aKpacTe.
. vew 5 Haia Py v

(HE nyTaifTe OKpYXHOCTE CKpYTOM, OKPYXHOCT - 7O FPaHMLA KyTa). 3aKpac-
3
2 Bice. CTon. 103apasmew! bl TOTLKD 4TO PeLLMTA HEpaBEHCTEO Sinx> .

Moaywaire, novewy?

e e e -

Paccyeacnie Camye ya x - 310 opmuwara Toww M,

Uepes Wa oM OY npomeaew  ropuoHTankHyio

PRI, M e Y, KOTOpE e, e —3 v

1 1
310 e HaxopTCR He BbiLe, e
2 " -~ 2
AOBATENHO, bk MLEH TaKME Y 5, T0 Uk Touk M, nexaT Ha

HYXHeT JyTe OKpYXHOCTH (CHOTPH U 1)

HaocuOY. Cre:

OCTaGTcR SBARLNO OTUCATL OCe TakWe YT 8 e TpOEX)THoD

[T
() Enh e he

senserca cepun

(1 2emo

OThenaew AarHeie YT/ Ha OKpYXHOCTM (BwecTo M, ganee Gyaem
nUcaTh MPOCTO x). JI06aA AYTa 3aNMCHBAETCA NOTVE Yacosoi
CTPe/kW OT MeHblLEr0 yria K Gonbueny (pyic.2). Hac ukTepecyet

vxein ayra: -5, %)
a3
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CBOWCTBA 1 TPAGUKM
EER\  TPUMOHOMETPUYECKMX
OYHKLUMNA

Bcmas xopouo peuensan waToUTECK aE
RXTaRASET HCTBe I NECKENAEIE.

eckui yron

Vi3 kypca reowerpuy 9 Knacca sam WBeCTHO,
TO KaXBaR AYTa a OKPYXHOCTH eeT Age Ko7
ecToeHNbIE XapaKTEPUCTIR AWK 1 TPaRYCHYIO
wepy. Tpaayckas wepa ayrw AB_paka rpaaychof
Wepe cooteeTCTBYIOUIer0 yrna AOB, TAe O - USHTD
OKPYAHOCTU (PUC. 1). OKIHBAETCH, B HEKOTOpBIX
Ry /o ¥ AYTV TOPa3A0 MPAKTHHEE WaMEPSTE
He s rpajycax, a & pavanax.

Vron mexay papuycamu 0A w OB pasen1 pa-
vy, ecna s ayrw 4B pawa poreycy 1 ]
OXPYXHOCTH, COOTBETETBENNO. paAMaNNAR Mepa

Ay AB pabna 1 paguany, ecrn nua Ay

"AB paswa pagaycy R oxpyxsocTi (puc. 2)

IpM VaepeHu Y708 ¥ Ay pavaax e v
L0 TCATL eqUHILY WMEpEHAA. OTCORA RGO,
0 ecnu 661 yron ADB 6un pasen 2,3, 4 ., 10
panvavsan wepa yrra AOB Guina Gt pasia coor
sercraenno 2,3, 4 7.4, v syru 4B una G
paska 2R, 3R, AR 1T

A Paccuorpue Teneps KeKoTopyo oKpyXHOCTS ©

A UEHTPOM O 11 3a0UKCVPOBaHHO/ Ha Helt TOUKOR A
Touky M CHauaa MOMECTIM B Touky A, 3 3aTem or-
3B & nyTelueCTBME MO OKpYXHOCTH. EcA yron
AOM pasen x, To pagvaKHan vepa ayrvi AM pasra
%3 AWIHa NPOIACHHOTO TouKOM M MyTH pasia xR

Puc.z
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Hell, OpAMHATHI CTPOTO MeHbLLE 1. BCe YT/, KOTOPLIM COOTBETCTBYeT Cawan

BepXHAR TOUKD, OMUCHIBAIOTCA GOpMYO/ % = 2 + 2k  ChegoBaTe kO,

N3

g
-
st Team,
R S

A oo

Pt

PRSP 7S P —

(£1). OCTa7k i YT7aw COOTBETCTEYIOT TOUKW Ha OKPYXHOCTH, OPAHATH KO-
TOpLIX CTPOTO G0rbe, wem (). Mlo3Tomy:

sinx 16 v e=(-o40).
!ll\t)flax=7%¢2'k.
sinx<-lexed,

sinxs1ox

22k,

["-2' Pewnre nepasercrso sin

Pewerve  Ecn  samennts

o nonysa

ew wepasencrso sin, Peweie  AaHHoro  Hepa

omcse mesr o Zoarkep Mo, e her.

Sosmpauincn x savene: ok <2

110CKONLKY TPEBYeTCA onpeRe/uTs TpaKVbl MHOXECTS Ars nepe-

ax
oamh.
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‘3HANMTUYECK 32A3HHO GYHKLY [ HIKAKWX CELIATLHLIX OTOBOPOK O 0
_RACTH ONPEAGAEHVIA He CAETIHO, TO UMEETCA B BWAY, UTO PyHKLIIA VieeT ecre-
CTBeHHyI0 0BaCTL ONpeAeens, GaKTUkeckM CoBNaRaI0LYI0C O3 (067acTbl0
AOMYCTUMbLX 3HauEHWY NEpeMeHKON) aHANVTUNECKOM GOpMYT AT ().

ViTaK, bl paccMoTpesu TpK CNOCOBa 3aAaVA GyHKLUM: TAGMMMbIG,
FPaGUUECKUi, aHANMTMUECKWT. CYUECTEYIOT ApYTVIE CNOCOGH 3aAaHMR
yHKUA. Hanpuvep, CIOBEGHA

8107 :pas3. MTpY 3TOM 3aNMCHIBaI0T O Kaxabik pas, KorAa BLIMAA3eT
<OpeT», W 3ANUCHIBIOT 1 KaX I Pa3, KOTAQ BHINGAACT «peuKar. B
Pe3y/bTaTe NOnyuaeTCs HEKOTOPaA NOCTEAOBATELHOCTS 13 0 1

Kaxa0my U¥Ic7y n MOCTaBMM B COOTBETCTBME KOMWUECTED NOCTEA0:
BATENLHOCTEN 3 0 1 1, KOTOPOE MOXET MOy HTLCS.

[,,,“, BOT NpUiep CIOBECHOrO 30A3HWR GyHKLUM: eMoreTy oABpack:

Ha camom gene, paskiLa mexjy Cniocoam 324amua dyHkuan A0CTaTos:
Ho ycnoBKa. Hanpuwep, 3anwics y=y1-2* i, B KoHLie KOHLOB, wiTaew cro-
BaNM <UTPEK PaBEH KOPHIO KEAAPATHOMY 3 PA3HOCTH SAVHVLE M KBAPAT
ViCa». ECTU pa306paTca A0 KOHLA C PWMEPON 5, TO MORYUMTCA, 4TO UMCrY 1
CTaBUTER B COOTRRTCTBME WO £()=2". A 3TO YXE AHAIUTNECKWH CNOCOS.

3apaun
Yacts 1

1. (1) o rpagu gyrkunn y(x) (nc3). Mo
paguky onpeerue:
2) 3Haeke GyHKUA NPH 335aHHON 3Ha-
ek aprymera: £=2, £=—4;
©) HauEKUE apryMeNTa AP 3aAarHOM
3HaveHAV yHKUIA Y=B, y=-5;
©) pewnrre epapesicrao:
v(*)20, y(x)<3.
2. (@) Mpusenre npuviepts Gy, 30aa-
X TABNUAHO, € KOTODbMY Bl CTaNKHBA-
erech B noBCeHeBHO XYM
3. (1) 3apaitre Kakylo-HMEyAb  dyHKUMIO Puc3
& crosecrioi gope
4 @) Npraywaiire Xanyio-ibysh aKanMTHUCKY 33RaNHYIO UCTOBYO
GYHKUWIO, COABPXALLYIO HE MeHee YeTbIDeX apUdMeTULECKIX ACHCTBNI,
3a4aifte ¢e & CrosecHOH $opMe, COBMIORAR AABYTA PYCCKOO A3bIK.
) TpHAYMaliTe W7u1 PUBEAWTE MPUMEP COOTBRTETENS MEXAY IMEHENTa-
MU KaKIX-IMEO ABYX MHOXECTE, KOTOPOE He ABNAETCA ByHKLMeA
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Oerb SHauMTeeH. VHAWILS MEPBLI BBEU B UCTONL3OBAHAE KOCHYC.
Viba il 3#a7u GOpuYNE 419 KPATHEIX Y08 sinnx U cosnx AT 1=2345.

B VIl Geke yenbi CTpaw /VXHer0 1 CpeaHero BOCTOKa MOSHaKOMMIHCS
 TPYAGMI ADESHETPEUECKINX U UHAWICKWX MATEMATUKOB U ACTPOHOMOS. MTe-
PEBOOM Vi +a 3paBCKI A3bIK SAHUMANVICH TakV KpYTIHLIE Yuerbie VIl 6eka,
Kak V6paxym Ant-9azapi v Sky6 WK Tapuk. KM it W MOCTRAOBATENN CTa-
74 GKTBHO KOMMEHTVPOBATE U PA3BUBATE 3TH TROPHH. [IPEAMETONM OCOBOTD
BHMANIAA yUGHLIX CTPAH VCaMA 66172 CHEPUHECKaR TPVTOHOMETPI, METo-
24 KOTOPOI HCD/30BANMC: AR PELLEHVR 32434 CTPOHOMMM U TEOACIU
Cpeav OCHOBHBIX PeLuaEMbX POGeM Bb/U CTeAYIOLIME

- TouHO OnpegeneKve BpeneHy CyToK;

~ BIUCTEHME GYAYLLETO PACTONOXEHAR HEBECHEIX CBRTMI, MOMEHTOB X
BOCK0Aa ¥ 3aKaTa, 3aTMEHUIE COMHLEA 1 yhits;

- HaXOXAEHVIE RO PAUHECKYX KOOPAVIHAT TEKYLLEIO MeCTa;

- BTV PACCTORKYA MEXAY FOPOAIMMA C M3BECTHEINM reorpadr
Heckvu KoopauHaTaw;

- onpeaeneHye HanpaBeKs Ha MekKy 13 3343HHOTO MecTa.

CauIe PaHKUE U3 COXPAMBLLXER TPYAOR NPUHAAESAT ATb-Xopesmit 1
XaB6L a7k-Xacu (X BeK), KOTOpbIE pACCHOTP/W, HApARY C MSBECTHbIMI eLe
VIHAALaM CVIYCOM M KOCHHYCOM, HOBbIE TPUTOHOMETPHNECKIte dyHKLAW: Tak:
FEHC, KOTAHIEHE, CRKAHC U KOCRKAHE. OCHOBHIE COOTHOLLHIS MEXAY BCEMU
LIeCTbo GYHKLYIAMM MPUEEN 3/-BaTTaHY B TOM xe CTONRTIN, OKOHYATEHOM
yHUUKaAN A06WICY ABY-nb-Bada BO BTOPOW NOTOBHHE X BeKd, KOTOPbIF
BnepeLie WCNOTL30Ban AT OMPEASEHYA. TPHIOHOMETPIMECKYX PyHKLUH
KPYT EAVHIUHOTO PAAUYCa, KaK 3TO ACTAETCA B COBPeMEHHO MaTewaTHKe.
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OnpeeneH /A TRUTOHOMETpHYECKAX &

M, Paswecrim 8o onvcakyio B npeas-
YN NYHKTE KOMCTPYKLUIO Ha KOO~
HaTHOi MNOCKoCT Tak, wTOBbI Towka O
OBNaa € HavANOM KOOPAWHAT, d ToMKa A
Wiena KoopauHaTe (150). Kaxitony yrry
(-5 ) CoOTRRTCTBYET Ny Tl A 8],
R . MpogenaKiih Towkol M, Hawnvan o
ToMKM A MPOTHG HaCOBOH CTpEnKY, eCI
x>0, 1 110 4aCOBOR CTpenKe, ecnn £<0.
Koweuroe nonoxerme Touk M. Gyaem
MM oBosvavar M,
Qamuuect, et opeanu0sany gyiK-
o f:x—M,, Komopan axdouy wcry
x cmoeum @ coomeemcmae mouy M,
HG OKpYXHOCU. YHKUUS HE RGITEMCA G3GUNHO ODHOIHGHHOL, MaK KOK O
“ucen x, %420, %+ 48 Um0, MONKY My, Myvps, Myuas Um0, coonOdaiom.

OrwerTe Ha okpy<HoCTH Touk
Mo Mot Moy B, Moo M Mo, M M, M

c A
(OTMeuaTt MOXHO M HyXHO, NOTarasch Ha caol F7asoep, HanpHEp, nyTe
s 2 03 pasa vty e .

HaiAgure KoopaukaTst Touek My, M, M,. My, M,, Wa KoopaumaThoi

P4

ROCKoCT 0y . He 3a6yAbTe, T0 PaAUYC OXpYXHOCTH paBen |

(OKpYXHOCTE, KOTOPYIO Wbl CEfIUaC PACCHATPHEAEN, HaSHIBIETCA TPUTOHO-
MeTPAHECKoli OKPYKHOCTBIO. Ha @ OCHOBE ONPeAeIoTCa Bce TPHTONONe.
TPUNECKYE YKL, Mbi 6ygow 0BO3HaUaTh 3Ty OKPYXHOCTS 0.

o, 48 370 e BSBRET PESHOSTEHI, BUECTO OBOSHAEHHS M M .
M, . Syaeucnonsaona wa oxpywsc obosaenun %, -3
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_Ouen npaKTUO: MPOACKHHI TOUKO M MyTh B R pa Gonbive yina
AOM. A ecnu ewe npuATL R-1, To MOTYaETCA MOCTO Sawevarenbian
KapTiwa: v yron AGM , v pagawHan wepa Ay AM , 1 AUHa NpoiiAeHHOrO.
YTV - 6ce pasrei « (pUC. 3). MOXHO wx He pasnwuare.

Bom wel u He 60w ux paznuiame, @ 6aedem credyioujee onpedencive.

B yxe 3Haete, 4T0 AWK OKPYXHOCT PAAUYCa R PaBKa 27

HCho, @HpaXcioLeE OMHOUIEHE ONUHY OKEYXHOCTU K €& QUGHEMPY, He
Mo 6imb 30nUCaHO 6 sude Jpo6, 2De YUCALITEN U SHOMERTEAs - UeTble
UCAa (.. 3mO - UppayuUOHansHE WICT). HO 0o uzpaem oves Gonsuyo pos
60 aced uamemamuxe. /103moy MO YUCAO 3ACYXUAO e Hoe 0Bo3Hae
hue: 7.

2
2 a6

KaKun ofipazou §pasar «Himo 5 3Hako 0 Kpy2ax? cansana ¢ 30nuco <3, 141657

Ecru Re1, T0 AHa OKDYXHOCTM PaBHa 2r. 3T0 3KAUAT, 4TO AMHA 1
Y73 MOOBMHE! OKPYXHOCTU PagHb! - HO AYTa NONOBMHE OKPYXHOCTY paBHa
180", Orciona pasewcreo:

7 paduan =180°.

PacchoTpYM ATA OMPEASAEHHOCTH ABIKEHME TOuKM M MPOTHE vacoBail
€rpenw. Nocre 100, kak TouKa M CASNaT CBOVt Nepalt NOMHLIF 060pOT, OHa
COBNaET C TONKOI! 4, NPOFiAEHHSI €10 NYTh COCTABUT 2. 3T0 3HAUMT, UTO.
‘anreBpaueckyi yron wexay OA u OM B T0T MOMEHT paBe 2x Wi 360°
Ho y HaC HeT HUKBKYX OCHOBAHUA MPENATCTEOBATh AaiuHeHLUEMY ABWXSHUIO
T0HKN M. 1107 2%, 3-%, 4 W T4, NONHbIX 06OPOTOB YTOJI (6 AaMbHEMWweM
bl ByAeM OMYCKATE TepUVH <aTe6paiieckiis) CTaHeT paskein 47, 67, 81
T2 (cooTeeTCTBRHHO 720 ©,1080°,1440° W T.4)

'AHATOTUUHO MOXHO PaCCHATPHBATS BECKOHEUHOR ABXEHUE Touky M o
{acoBo CTPEKe, NP 3TOM MOAYNAIOTEA OTPHLATENLHbIE YT

7
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W hepasercrea

MOl 5, TO MU3BIY KO BCeH Tpew uacTAM HepagerCTsa X 1

3aTew pasgenwm Ha 2 ece Tpu wactu:

23 1, 5 11r
Sankszesioamh, Somses Mok

oot xe| g7 e
B S

3apaun
Yactb 1

Peuwwre Hepasercrea (1-3):

1. 2)sinx>0; 6) singx20. o sinf<0;

n{e-Z)eo

1
3@asine;
5

Kl SAPE S
e

4. (3) HaiAaure 06nacTe onpegeneHa dyHku:

6y

a
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CocraBiTe nak 1 NOCTROiTe rpaduku dykKui (18-20). Caenaiite ucere-
~ABaNIE YKL O TRAGMKY:

18.2)a) y=|-* vor-g;
0.@au-2 T
20.@u=fp-ft-1f-

22.(3) YnpocTuTe seipaxerie

23.(2) Pewnre ypasrerus ) 52

24.(3) Cpeay CryXauwx HeKOTOPO! KON 20% COCTABRIOT XEHLHYL
PYKOBOACTBO  KOMMGHYA MIGHUPYET YBRNUHTL KOTMYECTBO XeHUMH
+a 80%, a KOTUHECTBO MyXH¥H COKPATUTS Ha 20%. KaKoe 13 Creayiowx
yTBepXaekw BepHo?

'A) KONMIECTBO CIXaWLWX KoMKV yBAMUMTCS,

B) K0nMECTRO CryXauLax KoMMaKwH He VaeKMTCR.

©) KOMHECTBO CryXauugtx KOMMaHMM YWeHbWHTCA Ha 10%.
) KO/MECTE CIyXaLLWX KOMMAKW YWMEHGULMTCR Ha 15%.
) HEAOCTaTOuHO AaHHX A1 OAHO3HANHOTO OTBeTa.

Orsetbl

3.05=2: 3. 626 2 |UiUB); 0 a<0 0 vopre

i a1 2 kopHa; a=1=3 koprs; ac(051) =4 KopHA.

1,00 xe (081 653 ) e (-030)

15. p<0 =0 kophei; pe{0JU[2i+) =2 koprn; pe(0:2) =4 Kopra.

2208

21.58.22.-—. 23.0)-0.25:6)
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Tiapannenr neperioc
y=f(x+a)  |naa camin erons oo
0x (72)

(Grarve s 1 pas egons
y=1(k),k>0 [ocn O orwacarenuio

ocn Oy npw 1>1; pacrs-
xeuue &1 pa3 sgons Ox
oriocureneo Oy npn
0<hel 73

Facrxerve 7 pas
aons 0y oocuTensHO
0x npw k>1; oxarue

HETEY

orocurensio O npu
0<ke1(04)

Comierpun
y=1(x)  [ommocurenswo ocuox
&
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‘ONpeE VI MenTaKE KaK BGOp MPOVIEORLHOF TouKI W oT-
pe3ke [01]. (i 370w byAem crTaT, 7o HiKaKaR T0uKa e re.
£ KaKOFO-TI0 MpeNyLeCTEa NepeA ApYIVAI B Tou, MTOGM GuT
HIGPaKOF, JnEMEHTapHIMA HEXORUI ARTIOTCA BCe TOHKI OT.
e3Ka. BoT NpyMepkl COBMITV, KOTOpHIe MOTYT STk OnpeAeneH
i Aakon vcnkan.

« Covie A «BuiGpaKo uwcro, Ke npesoccoaLLge 035,

« Cobbimie B: «BHBPaHO uMCI0, MpUHAMexauiee UHTEpBany
(0:4:09)-.

+ CoBivie C: cBGpaNO HEOTPHLATELHOE WICAO>.

« Coismvie D «BuiGpaKo oTpuaTe BHOE WHCHOS.

B Aavviom npuepe cobuTHe € AereTcA AOETOBEpHUM, 3 CoB-
He D - HesomonHb.

lYCTh UCTBITaKItE COCTOMT B OAHOBPEMEHHOM MOAGpachiBaNM
TPeX PasHEX MOHET. ByAew 3aMUCHIBATb «O» KIXAbl Pa3, KOT-
20 BLINaAaET <OpENy, U 3ANNCHIBATE <13, ECIW BLINAAIET <pELlKa».
Hanpuhiep, noCneA0BaTENbHOCT 110 0603HAUAET, UTo Ha NEpELiX
ABYX MOHeTaX BiNa7a «pelwkas, 3 Ha TPeTLei Bunan «opens. Tor-
‘20 UMERTCA 8 Pa3MuHLIX PABHOBOSMOXHEIX JNEMEHTAPHX HOXO-
‘2082 000, 001, 010, 100, 011, 101, 110, 111. Onpeaenim coBeiTe
B: «POBHO Ha By M3 TPEX MOHET BLINa «opes. TOTAA COBbITO
B YAOBETBOPSIOT (MOXHO Takxe CKa3aTh - GNarONPHATCTBOT CO-
6biTHio, MPUHAAEXAT COBMITHIO, MPHBOAAT K COBLITUIO) HOXOAM
001,010, 100,
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6paceisanisn Ha BepXHeii TpaKy KyGUKa OKa3AOCh, HAMPAMEP, YWEAO 2, TO.
FOBOPAT, \TO BHINATO YHCO 2. 3APABIE CHIIC NOACKASLIBALT Ha, 4TO MY
MHOTOKPTHOM NOAGPACHBAHUY KOCTV (HaNpHep, 10000000 pas) Konuyects.
BLINAACHII KIXAOTO W3 UUICeN OKAXETCH IPHMEPHO OAMHAKOBbIMI 3T0 OBLAC
HAGTCA Tew, UTO Mepex Kax i 3 NOAGPACHIBAHMI HiI OAHO U3 LWECTH uncen
HE UNEET HiIKaKVX NIPEUMYLLIECTE Nepea ApYTHMY ATA TOTO, WTOGel OKa3aThe
Ha BepxHeli Mpaiy. B TaKOiA CUTYaLWIW Mbl GYAeN TOBOPUTS, \TO BHNaZeHIR
“WiCen'1,2,3, 4,5, 6 PABHOBOSMOXHb Wk PABHOBEPOTHbL

(COBITIR OBO3HINAIOTCA BONUIIM TATUHCKINMMA GYKEaNM.

MloA6pacHanvie Wpansworo xyGuka ABIsETca WcnTamwen.
Mroxecrso wicen {1,2,3,4,5,6] nenserca uHoxecTBom ocex
S1ENEHTIPHbX MOXOSE. COBTHA & AIKKOM CIYaE WOTYT GhITL
ONpEAETEH CaNbIMM PN TOCOBaMK, BOT HECKOMKO
npinvepoe.

= CoBbiTve A: «BLnano ueTHoe uCnon.
« Cobbitve B «Bunano uncno 5.

« CoBbiTie C: «BLINAT0 He MeHbiLe vew 5».

« Cobbitue D eBuinano ogHo s uensix ucen or 1 4o 6.

« Cobbitue E: «Bbinano uncno 7.
Cobuitvio A yaoeneTeopaioT Tpw wicna {2.4,0}. (Moxo Ta-
e ckasarh: <K COBUTIO A MPABORAT MOORN [2,4,0}» Wi
«Cobbimve A Aenserca uoxectson (2,4, 6}%) K cobuo B
PPHEOAUT BLINAAEHWE UWCRa 5. 3T0 3HavIT, uT0 COBMITME B CoETo-
UT U3 OBHOTO 3MeMeHTApHOT UCXOMA. CoBiTve € MPOV3ORACT,
Cnu BbInagyT uMCRa 5w 6. CoBiTvie D «BNaN0 OZHO S e
CeN 0T 1 A0 6 NPOWSOFACT NP 11OBOM NOASPaChBaKMY, Takoe
COBbITHe HaskiBaeTER AocTOBepHM, CoBbiTHe E «Bbinano ucno
7» e MOXET NPOW30IT it pU KaKOM ROAGPACHIBAHI KYEUNK.
TaK0e COBbITHE Ha3HEARTCH HEBOSMOXHbM.
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BOMONOXHbiX COBBITIT.(1YCTh, HANPUMEP, VCTIITaHVIE COCTOUT B TREXKpTHOM

I FIpOCTe/iLIA NPHMEPOM MOHOT FpyNN COBITWI ARTAETCA Napa APOTH

OABPACHIBaHWY MOHET. ONPEAEHM COBBITE A Kak NOABNEHHE XOTR 6 OJ-
HOTO opan 33 BCe TPV GpOCKa. TOr A2 MPOTHBONONOXHEIM COBbITVEM ABNTET-
3 COBBITHE A, KOTOPOE COCTOUT B TOM, 4T0 32 6Ce TpW BPOCKA «Ope» KW Pasy.
He BLNaAeT, T.e. B TP paja BHNIAET dpelkan.

®aKTUNECKY, NPOTUEONONOX KN K TIOBOMY COBBITHIO A ABAASTCA COBt
e A, 03Havalousee, WTO CoBTHE A He MPOU3OMAET. U3 onpeaenena npo-
TMBONONOXHeiX COBLITHIA ey, 4TO MPOTVBONO/IOX HbIE COBMITIA - 3T0 Napa
COBLITUIE, OAO 13 KOTOPbiX B Pe3yTATe HCTaHWR OBAZATENbHO MPOW3O-
LT, HO 06 O MPOVOMTH K MOrYT. 113 OMPEAEIIEHA TaKKe CIEAYeT, 4TO
CyMMa IpOTMBONONOHBIX COBLITIIA ABNASTCA AOCTOBEPHAIM COBBITUEN.

wi

[#

B KOpOBKe HAXOAATCA 10 KPACHBIX 1 10 WX WaPOB. Bee Waps
AvHaKOBK N0 paswepy. Hayraa AOCTaioT 2 wapa 6es eosepaa
Onpegenv creayiouipe coGLITH:

A~ nepeuii Liap 0Ka3anca kpackbiv;

B - Br0po Wap OKasanca kpaci.

HETpYIHO MOATS, U0 ecni 06a Wapa OKFXYTCA KpaCHBINY, TO
NPOU30IiAYT 1 COBLITUE A, W COBbITWE B. TO &CTe KM ORHO 13 O
BLTUiE A W B He WCKAIOUGRT APYTOTO. COBMITA A 1 B RBASIOTCA
coBmecTHbIMM.

VicnuiTanme cocrout © BM50pe MPOUIBONLHO/ TouKM Ka OTPE3KE
[12]. Cobbirwe A onpeaer kax GbI50p 4WEna, He MpeBoCKOAR.
Lier 1,7, CoBbITE B OnpeAeIvM KaK BMGOP WEAa k3 OTpeaKa
[1:2 1,5]. Ecnw npovsowino cobbimve A, To 370 e aHau, o &
W MOET MPOVOIHTH. ECAM NPOV0LLITG COBRITE B, O COBMITE A
Toko ApO3OW.
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OMPEAENEHVE 4.

183 COBBITIA Ha3HBAIOTCA HECOBHECTHBINW, ECT OHY OAHOBPENEHHO
HE MOFYT VMETk MECTa B PE3YALTaTe OAHOTD U TOFO XE UELITaHVA.

B NpUMEPE 1 MPEAMAYLLETD NyKKTa COBMITA A M B ABNAIOTCA He-
CoBmeCTHbINM

YKaxUTE HeCOBMECTHbE COBLITUA B NpYMepe 2 nyHKTa 1.1
'AHATOTWHO ONPEAETRETEA HECOBMECTHOCTE HECKOMLKWX COBLITH

OMPEAENEHVE 5.

(COBITVA HasHIBIOTCA HECOBMECTHBIMM, ST B OAHOM U TOM e U
T2V OSeHIE OAKORO V3 HINX VCKTIONAET MOBNeHYE APYTYX.

B KOPOBKE HaXOAATER 10 KpACHbIX W 10 CHHIK WpOB. BCe Wapk
OAvHaKOBH M0 pasuepy. Hayraa AOCTaloT 2 Wapa 6e3 B03epaTa.
BO3MOXHH CTeAVIOUME COBLITHSE

A~ 063 apa OKa3a/WC KpACHBINY;

B - 0Ba wapa okazamcs, ML

= C - 0V Wap OKa3aNCA CHHIIM, 3 APYTOT - KpACHEIM.

HETPYAHO MOKATE, UTO HUKAKME 48a COBLITUR 3 TPEX He MOTYT
TIPOUSOIiTH OAHOBPeMEHO. 1103710y 3T TpH COBMITH RBARIOTCA
HECOBMECTHbIMM. KDOME TOrO, 04EBUAHO, 4TO B pesynbTare Hc
TaHUA KaK0-TO W3 TPeX COBITH NPOU30figeT 0GasaTenbHo. B Ta-
KoM Cnyviae FOBOPAT, 4To COBMITH A, B, C 0BpazyloT RO/ Fpyn-
y coBmTI

OMPEAENEHVE 6.
HecKo/ieKo CoBTUii 06Pa3yloT MOJHyIo Ty, €C/W B pesyneTaTe uc-
IITaHVA AHO U3 HiX OBR3ATENLHO MPOVOFAET, HO HUKaKUE 4B U3
HUAX HE MOTYT RPOV3OMTH OBHOBPEMEHFO.
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— e

" UrpanLHoro ky6uKa. Onpegenym cneayoLye CoBLITA:
B (T e

(ke

« cowrve D: (2,5,6}
Onpeserur
2) Gy npovIBeACHIE COBOIT A 1 ;
6) iy 1 MpoveReHve CoBTA A 1 .
PECIELL ) pnton coBMTU A U B ABTAETCR MHOXECTEO (2, 4,5,
), MpoWs0eASKw COBMTY A U I ABTRETCR yCTOR MOXEC 20,
) cyunil coBRITE A 1 D RBMRETER woxeTHO D (2, 5, 6, TaK
KaK. MHOXECTOO A SBTACTCH MOAUHOXECTEOM WHOXECTEG D,
10 701 6 NpMVH& MPONSBEAEHHEN COBITHE A 1D RENTETcA co-
G 4: ().
lpowsseAsHuto COBMTI COoTBETCTEYeT CoI03 et Cye COBMTU cooT-
sercrayer coos e,
vy /183 CTPETKG MPOVIBORAT 0 OHOMY BWETPEY KaXAHi o caoei
WieHw, CoBTHew A Ha3OBEM MONORGHME NEPSOTD CTPETKD,
T Coiuren  sasanen rimasame mopore Tooms Coopu:
PYHTE COBMITR KOTOPHE AEATCA NPOH3DEASHYEH 1 VMO CO-
6w A v B
Petienie. Mpowseeackem CoBuTH A 1 B SENSETcs cosbiTve
AB, cocronuiee © Tow, 470 062 CTpeKa nonagyT. Cywmoii cobb
Wit A 1w B AmAerca cofbiTve A+ B, cocTonuige & Tow, Uro fo-
147 0TA 6! AU CTPENR, 2. ionan ToTeKo NERBLIA, w1 onan
TOnK0 BTOpOW, W mona 062,

3apaumn
Yacts 1

1. VrpankHuif Ky6VK MOABPACHIBALTCA O pas. NpYBEANTE 4 MpUviepa co-
GLITUE NPY TaKOM UCTLITaHI, OAHO 13 KOTOPLIX ABNRETEA AOCTOBEPHEIN,
2 APYTOR - HEBO3MOXHEIM.

2. Onpegenn cnbITaKME KaK BHGOP MOWSBOMLHOH ToMKM Ha OTpeE
[-2:2]. Mpueesurte 4 npuepa coSwTvF npy TaKon VCnITaK, 02O Y3
KOTOPEIX AEAAETCR AOCTOBEPHbM, & APYTOR - HEBOSMOXHBI.
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Hie coBbiTi

MyCTb WcnTakvie COCTONT B OAMOKPATHOM MOAGpaCHIBaNMN
UIPaTbHOrO KY6IIKa. Onpeein CeayIoLe COBTIA:

« cobive B- esbinano etHoe uncros

* COBTVE D~ «BbINATO OAHO U3 UWicen 2, 4 Wik 3.

Onpesenim cobbiTve H Creyiowym O6pason: cBHITHE MMEET MecTo Toraa
Y1 TOLKO TOF A, KO A MPOU3OLITO XOTS 66t 0ANO 13 COBTi B Wt D . o
Baiire paGepenca 60nee NoAPOBHo. CobbiTue BB COCTONT 3 SMemeHTapHbix
Y0308 {2, 4, 6} Cobbirue D ecrt uwoxecrso {2 4 3}. Xora 66 oavo vs
coBuTUiA B wivt D Npowi3oifger, ecav Buinaget 0awo u3 uncen {2 4. 3,6}
Cobitve H, Takii o6pasow, cocrouT s uncen {2, 4, 3,6} 3ameri, 410 570
e MCXOAL, KOTOpLIE MPWBOAT Wik K COBBITVIO B, Wik k COBTD D), Wik K
Him 060/, COBT H  Ha3HBAETCA cymmof COBLTWIA B 1 D. 3anuchisaer-
A 3TOT gaKT avanorvko; H=B+D.

OMPEAENEHNE 9.

CofiiTve, cocTouiee B Tow, 70 MPOV3OLITO X0 6b1 OAMO V3 4By
AKX COBITUIA A W B, HG3MIBRTCR WX CYMOR A+ W1 06
eannerven AUB. K coserrvio AU B npyaoasr Tonexo Te wcxo-
A, KoTOpLIE MPVEOAAT W1 K COBBITHIO A, W1k K cOBBITD B, wnin
K i 0Bow.
BepHenc K npwepy B Hasane AGHHOTO nyKKTa. Onpegenv Co-
GoiTue F Creayioum 06pa3ow: COSKITVE MMeeT HECTO TorAa
TO76KO TOrAD, KO A2 MPOV0IH 062 COBBITA B 1 D oAHOBpeneH:
Ho. COBLITUE B COCTOT U3 SNeMEHTAPHBIX HEx0Ao8 {2 4, 6], Co-
Guarvie D ecri mroxecrso {2 4, 3] O6a cogsiTwn B 1 D npowsoit-
YT OAHOBpENeHHO, ECTH BHINaAET 0AHO W3 wucen {2, 4). 310 Te
VX0, KOTOPbIE MpUHaAEXaT OGO COBBITMAN. [OBOPAT, HTO.
CoBitve F senserca npowsseaeHview cosuvi B 1 D
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8) OTBRTLTE Ha BONPOC: «CKOMLKO KOPHE UveeT ypaBHeHVE f(x)=a B 3a-
BucUMOCTU OT a2

4. (2) Mocrpoiite rpauiky ywKLi Ka OaHOM NMocKoET

L

5. ()Nocrpoiire no anropumwy rpadw y=/(x), 1A f(x)=#* +2¢-3 Hawwo-
xecrse xe[-4:2].

6. CocTaebTe MaH M NOCTPORTE rPagMKN CIEAYIOLWX BYHKLMIA Ha OcHOBE:
rpaguka ¥=1(x), rae f(x)=x'+2c-3, D(f)=[-4:2]

=) =) o=f(x
ny=1(-x); ay=1(): ew=r(x):
Hy=1(x)
() w=lr(l<]
Cocrasare anar n nocrpoiire gy gy (7-10%
7.2 (x)=| -4l o8
8.(1)a) y=x"-|x|-6; 6 y=|¢*-x-6;

PXCPPRS = P =

() y=1(2e-4);  w(3)p

Yacts 2

1.9 Nocrpoinea oo Koopaeianof nrockocn padnat 102 3|
W aw)=xs2.
a) PewwTe ypasHerwe f(x)=g(x).
6) PewunTe HepasencTeo f(2)2 #(x)
8) PewwTe HepaseHcTeo f(x)>g(x).
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Yactb 2

6. Mowera noaSpaceteaerca Aga pasa. [pMGeAMTE & NpUINEpa coNTH MpH
TaKOM WCRLITakY, OIHO V3 KOTOPEIX ABIAETCR AOCTOBEPHBIN, 3 APYFO -
HeBoaMOXHbM

7. ONpefenvin WCWTaHVie KaK BLIGOP MPOMSBQTLHOI TouKN Ha OTpeske
[-1:1]. NpwiseaTe 4 npyvepa COBMITAA NMpH TaKowM MCbITaKMM, OBHO 13
KOTOPbIX ABAATCA AOCTOBEPHLI, 3 APYTOR - HEBOMOXHII.

8. MyCTh WCNLITaKME COCTOUT B OAHOBPENHKOM _MOAGPACHBAHIM TPEx
PV WOKET. EyACH 3aMUCHETh «O> KaxAu Pas, KOTAD LaA3ET
Ope, W 3aNMCHIBATS 1, ECIM BUNAAAET spetikan. Onpee v coBMTE
A <2 BCex MOKETaX Bbinan «0pers», CoBTHe B <pOHO Ha OO Mo-
eTe U3 TPex BbINaN «pe/», C: <a NEPBOTi MOHETE Bbnan <0pens».

) 3aUALIITE ROCTEAOBATTLHOCTY 13 Hyeh U EAUHILL KOTOPE COOTReT-
CreywoT nevenapHb MOXORaM CoBuTHiA A, B 1 C.

6) OnpeaenuTe ewie ABa COBMTIA TaK, UTOBM BMECTe ¢ COBTUANY A 1 B
BCE UETLApe 06paz0BaAM NOHyIO FpyMNY COBMITHI,

. MyCTh MCNBITaKMe COCTOMT & OAHOKPATHOM NOABPACHIBAKWM UTPaNEHOrD
KyBitka. Onpeenm Creyiouie COBITWA:
+ COBLITHE A - «BINANO UACTO 4 W 55;
+ COBLITHE B <BHINANO HeUETHOR UCn0Y,
+cobuimve C: {1,2,3,6).
OreerbTe Ha Creaylolue BoRpocs:
2) ONpeAeHTe, Kak¥e NapLi U3 3TVX COBKTMI ABIAIOTCA COBMECTHMY
6) onpege/uTe, KaKkue Napbi 3 3TV COBLITHIA RBNSIOTCS HECOBMECTHNM;
©) OnpeAenWTe, Kakme NapbI 3 3TV COBKTIAA RBMRIOTCA NPOTUEONONOX:
) onpegenure coSkiTvie, npoTHBONONOXHOE COBITO B
) onpeaenvie cymwy v ApoU3BeaeHMe CoBLITi A 1 B;
€) onpeiesuTe cywmy v NpovsBeeHvie BT A 1 C:
) onpeaeMTe cymmy 1 Npov3BeAekHMe CoBRITt B 1 C.

10.5e7112 OTMETVNA Ha OKPYXHOCTH HeCKOTBKO GHpIOSOBbIX TOUeK, 3 AKHIET -
HECKOTISKO GHOTETOBbIX. AKHVT KaXIO OTHEUEHKYIO TOUKY CORAUHUNA
CKaxA0W, 3 BeNNA HaYTaA BHIBUPART TPRYTOMHYK C BepLLHAMM B OTME
UeHrbix TouKaX. CHOPMUPYEM COBLTIA:
+COBTHE A <BC TPH BEPLLMHE TPEYTONHIKA OKA3A/MCE GUPIOSOBHINYY,
- coBbITME B: «pOBHO OAHa BEPLUMIA TPRYFO/HYIKA OKA3aTaCh BUPIO30-
soitr,
+ COBLITHE C: 4pOBHO ABE BEPLIVIHbI TPeYTONLHIIKA OKA3ANNCH GUPIO30BH
s,
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0 D(f)= (i)

2) E(f)=[00):

3) 1(2)- vervan gy

4 (-3-1), (0
(-5-8), (~150), (1:8)- viHTepBans ySuiBanms;

5) x=-1 u x=1- Touxu noxaneworo wakaumyma, f(-1)=f(1)=4;
=3, %=3, x=0-T04KH NOKaNLHOTO MiHIMYMa, /(0)=3, £(-8)=1(3)=0.

. (8)- whrepeans sospacranus;

3apaun
Yacs 1
1. (1) Aawa dyrkuva £(x)=x*-6x . MlocTpoiTe MpadukM GyHKkLMiA:
@) p=1(x)-% ) y=2f(x);
0 y=r(2e); e u=r(-x);
) w=1(=l); v y=|r(=).
2. (1) MocTpoiiTe rPaguky YHKLM#A Ha OAHO NAOCKOCTI
3 y=x; 6 y=x-% ) y=x-2
0 yele-2-1 W=le-g-il

Mo rpaguiy, nonyesomy & ), Wecneayiite dywkumio. Mpedcmassme,
umo Bau dovo sadaue: nocmpourns papur y=s~31|. fpocacoume,
G pocnedoaamensocs )-2)-61-6)-G) ompaxem cociaasenue aka n0-
ampocsus.

3. (2 Ha oavoit KoopaUHaTHOf AROCKOCTH moCTpOfiTe rpagUK. dynK
10611 x-21-1] v 8(5)= L. Venonsayn nocrpoersie rpagua,

2
2) pewne ypaswenve f(x) = g(x);

6) pewuure HepaseCTB0 /()2 8(2):
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3. MyCTh UCMTaKME COCTONT & OAHOBPEMEKHOM NOAGPACHEAMMM ABYX
Pa3nMHX WOHeT. EyAew 3anuchiBaTs «O» KaXabii pas, KOTAa BHNaAaCT
€Opens, 1 3NWCHIBATL «T1», €CTM BBINAAALT <peLLKas. ONpeaeM cobbITVE
A @ OBew MoHeTax Buinan copens», cobeiTvie B <ToMeKo Ha nepeoit
MOHETE BLINan <open», C: aka NEPBi MOKETE BLINa «0pe».

) 3anVuUNTe MOCTEAOBATeNLHOCTY 3 Hye 1 eAAHMLL KOTOPHE COOTBET-
CTBYIOT 3nMERTapHbIM HCXORaM COBBITUTE A, B U C

6) onpeaenuTe ewe aa CoBbIT TaK, 4TOBb) BueCTe ¢ CoBTUAMY A 1 B
Bce UeThipe 06pa30BAM MO/IHYIO FpyINY COBTH,

4. TIyCT, MCnbiTakvie COCTOUT B OAHOKPATHOM NOAGPACHIBAHIY MTPATHOTO
Ky6VKa. OpeenVI CreyioLve coBTwS:
+coBbiTv A - eebinano uncno 3w 55;

+ CoBbiTH B~ <BLINANO eTHoe C0n;

- CoBbiTHe C - cBbINANO HeveTHoe UMCHOn.

Orserure va creayioue Bompocs: B

) onpeen¥Te, KaKite napei 1 3T COBMITHIA FEMAIOTCA CoBMECTHBMK;

) ONPEAETIITE, KaKvie NaPLI V3 ST COBBITUIE ABMAIOTCA HECOBMECTHIMM
©) onpenenvTe, Kakvie nape w3 31V COBMITHIA ABMIOTCA MPOTUBOONOX-
) OMpeAenvTe CoBLIT, MPOTUEOONOXHOE COBLITIIO A;

) openenvTe cywuy u Mpo3BeACHME COBTHA A 1 ;.

€) ONpeAenITE Cynmy Y NpoW3BeAEHe COBLITHTEA M

) OMPEAEMTE CyMMy U MpOVBE e COBBITHli B 1 C.

5. Ha nnockocTv OTweuewo 10 cHkwx Touek 1 7 opakixesix. Kaxgan 13 owe-
UEHHLIX TOMEK CORAMHEN C KaXAOF? Hayaauy BLIGHPAETC OAWH Y3 K.
Onpeaenv
+cobiTvie A : «06a KoHa oTpeska cHes,
+COBTVE B <o 13 KOLOB OTPe3Ka CHHI, a APYTOf - oparxesii,
+COBMITHE C: <XOTA 6bi OAVH 13 KOHLIOB OTPE3Ka CHHs,
+CoBbiTHe D <x0TA Gbl OAVH 13 KOHLIOB OTPE3Ka OpaKxeBLiy,
+cobiTvie E:: cofa Kot 0TPe3Ka opaxeabies
Orserure Ha creayoue Bonpoch:

) KaKye-T0 331V COBMITHA OBP3YIOT Nap MPOTHEOMOO XX, OTpeAE-
e a1 napei;

6) yxaxuiTe TpoVikM COBITHIA TaKue, UTO OZHO U3 TPEX ABMRETCA CYMHOI
2By apyrux.

£) yxaxutTe Tpoifky COBMITUT, 0GpasyIoLX MOy FpyTY.

1) Kakoe 13 0603HaEHHBIX COBITWIA ABNAETCA MPOU3BEAEHHEN COBMTHI
Dbucr
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He U8 MaTeNaTIRN, WEAVES 3KAT 1t TJOORK YR 6 HOCIOXReR. H TO it
XYKe, RS, VA NE COERYUN, e LAY COBCTREMOTD NEBENECTES, 3 10T0-
MY HE YT OF e AT, N KARBUTHS T, RBROWET € STR Kapio 10k
OTOMIRET AV X BOBBMLIBT £ K BCHROY DCKHCHY Y20, AR AT, A4 KTO
CHRRR BTl MYAPOCT, ACHOLUNEC YTENETAR, W TR TN KX

KN T9OAHE YK K REA, 0T CHONET G UME0K K O3 COMRERH, ATHO

Poaep Beon

Briy--2.

4. Vnpocrure supaxenue

5. Mocrpoire rpagu dyweunn

6. PelUITE PAUVIOHA/bHOE HEPaBEHCTBO &' ~25x<0.

7. pewnreypasmere x'+18 g 20y

8. Agap nonoxwn AeHbri Ma AenoauT 6awka. Bawk obecneuvsaeT
"10% POCT ASRORMTa B TO MpY yCOBIY, \To KaVieHT e cHIMaCT B
TeuEKe Foa WAKBKYIO Gy, B TEUEHHE 4-X eT AR3P He CHivan

¥ He BKnagwIban AeHsY. ET0 AENOSNT YBenMuuIca 6 k pas. Kakoe v
e IO Ucen Gnvixe Bcero k k:a) 1,4641; 6) 1,331, 8) 014641 ) 447

PRV PPN
. S (et Lo} (k)
2. Pewne ypasHenvie x* 0% +8=0

3. pewnrecrrenypamerss |
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Bhix 38EHX LIAPUKOS? TTpH M 3HIUEHUSX U OTRET NETKO MOXHO HaliTH
TpAMM NepeGOpoM Bcex cnyvaes. HaNpyIMep, NPyt v KOUECTBO CNOcO60B.
pasko 10: K333, K3K33, K33K3, K333K, 3KK33, 3K3K3, 3KAK, 33KK3, 333K,
333KK. Ho AV 1 nepeBpaTh, BCe Cnyviau TaKimw e 0Bpa3ont HE MpEACTaBAET-
3 BO3MOXHbIM. OAHAKO TPOCTLIE KOMBHHATOPHHIE METOAM NO3BOSIOT AQTH
Tourwii oTeer: np k=6 1 m=20 TaKNX COCOBOB POBHO 1 623 160. OKa-
361BAETCH, CHOPHYTUPOBIHHBIH BONPOC O LIADHKaX KEUBANHTEH CTEAYIOLLE-
MY: COMKVIMM CIOCOGaNU MOXHO BLIGPATS HAGOP 13 6 \Icen Ge3 yvera

NOpAAKa 13 AakHbix 35 wicen.

B Knacce 10 MaTbuMkoB W 15 AesoueK. CKOTbKIMA COCOBIMM MOXHO
COCTABMTY Oy APy MATLUIK-ASE0UKa ATA YHACTUA B LKOTISHOM KOKKYPCE.
Tauies?

TIpUHLAR YMHOXEHW. ECIW NepBii BLIGOP MOXHO OCYLLECTBMTb coco:

6an, a BTOPO BHIBOP MOXHO OCYLLECTBHTE CIOCOBAMK, TO CYLLECTEYeT Cro-
€OBOB OCYUeCTBMT CHavana Nepabil BLI60p, a 3aTew BTOpOF

(0606uieHHBIiA MPUHLYAR YMHOMEHS. ECTA NEPBLi BLIGOP MOXHO oFy-
LUECTEUTE M, CROCOBAMY, BTOPOIt BbIEOP MOXHO OCYLLSCTBHTS 1, CHOCOBaMY,
. k-1 BLIGOP MOXHO OCYLLECTRUTE 1, CMOCOBAMY, TO CYLLIECTEYRT Ty vy
€OCO60B OCYLLECTBHTS CHavana Nepeit B60P, 3aTem BTOPOM 1 T4, A0 #-T0.

CTApOCTH U yueBrii CEKTO, Ha KaxAylo AOMXHOCT MO OAHOMY
yuauewmyCA, CKOMLKMMY CROCO6MM 3TO MOXHO CARTATE?

Delierye. Gyaem BHBUPaT M0 ovepev. CTapocTy MOXHO B
6pare 30 cnocoBauw. EC/W CTapocTa yxe BbIpaK, T0 MoMOUNMKS
€TAPOCTHI MOXHO BHIBPAT 29 CROCOaMH ECIM CTapOCTa M MOMOLL
HUK Yx BLIGPaH, TO OCTAETcs 28 COCOB0B BLGPaT YHeGHsI
CeKTOp. UTOr0 Moyviaen Mo MpVHUAY YMHOXeHUA 30-29-28 Co-

cobos.

V13 ropoaa A & Fopo B BeeT 5 AOpOr, W3 Fopoaa B B rOpoA C BegeT 4 A0por.
V13 ropoga A B Fopoa E B2geT 3 A0POrY, W2 FOpOAa E B FOPOA C BEAST 6 AOPOT.
CHOMLAVAM COCOBaMY MOXHO NONACTE U3 A B C7

[,.1_"_ B Knacce 30 uenosex. Tpe6yeTcn BEPATh CTapoCTy, MOMOLHIKE

Petwenvie ynpaxiewvia 2 NOAYACTCA, ecnn OTAETBHO MOACHNTATL KO-
NECTBO AOPOT V3 A B C , BeayLX 1epes B w BeAyLyn wepes E. OTseTom
RBAReTCA Cymma STV HUCan. To eCTb BCe AOPOT Ml PasBITI Ha AB3 KIaC-
€ M NOACUMTaNM KOTWIECTBO B KaXA0M W3 HTK. Mbi MCTIOn63083/1 MpUKLIN
cronerus.
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a Oym-x8; o e

0 pefesd-5; T o o TR B

)y =[a-[51-5 . Mo paguuy ) caenaine creposanwe .

14.2) Mocrpoiire rpaguen dykkuymn y=VE w0 Touxams, ucnons-
YR nonydewNbi_ 3043, COCTaBbTE MAGK W NOCTPOMTe  rpaduk:

a) y=2/x, y=-Wx, y=—V%, y=x.
DY S — S S

15.00 vinonsayn st dywoa 109 2%) v sopa 13 vaiamre

KOTUNECTBO KOpHEl: YpaBHEHYS f(x)= P B 3aBUCHMOCTH OT P

Jafe]+
[z

16.(3) CocraskTe Anar  noCTpoMTe rpaduk dykKM /(.

#2648 Ha wko-

17.MlocTpoiire no anroputwy rpagwik y=1(x), rae f(x)=
ecroe xe[-55].

Cocrasee rnar u nocTpoOiTe rpaguki CreayIouyX dywKui Ka ocHoBe
rpatka y=1(3)

3 (1) y=3f(x); (1) y=1(2x); 6)(1) y=-1(x):
o () y=1(-2): 0 @) u=r(: ) v}

AWrr)8 At el

2 w=lr()
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 COBMTUE D 6Ce BEPUMII TPEYTONLHK) KIATUCH BHOTETOBMINMY,

COBUIM £ 07A 6 0412 B0PLVHA TESTOTHIK OR3ATKH GHPOSOB0,
+COBbITHE ' eXOTA 6bl 0312 BEPLLVH TPEYTONbHYKA OKa3anaCh GHONeTo-

Oserure va creyoure sonpocst:

2)Kx0-10 33T COBMTWA CGPAYAGT Napbi RPOTHEOMOROXHB, onpede-

e 1w napes:

6 KaNve.T0 ueruipe v i coBwT oGpayGT MO TRy, YKaxiTe

>y deroepry coBrm

ok, o s cobua B w € sammercapovsseaenwencos |l
o

Orpethl:

4.9 A W Ci6) AwB BwCo BwCo Dl
AA+B:2.5,4,5,6, AB: rocoe  mwowecrso; e  Ci{L3,5;
) E:{1, 2,8, 4,5, 6], nocroe wowecro0.5.0) A n D, C w E;9) C=A+B.
D-BiE;6 A, BuE 0 A9 AnB, BuC6) AuCio AwC
) D:{2.4,6); &) A+B:[L,3,4,5), AB: 5]; ¢) A+C:{1, 2,3 4,5, 6], AC:
nocroe mwowecroo; w) B+C3 L 25, 5,6, BC:{1,].10.2) A w F, D w E;
614, ,C, D. 11 Apwcran, ApTYD, Fa6wT, Avcap w Toneren. 12. 4.

§2 KOMBMHATOPUKA

19 AQnbteALIEH PABOTH HaW NOKROBATCA HEKDTOPIE BaKTH KOMBIHA-
TOpUKH. KOMBUHATOpHK - 370 Pa3AeA MATEATUAM, B KOTOPOM Pa3pABaTHIBa-
10708 METO ROACUETa OBLEKTOB W X KOMGVaUM, YAOBNETEOpAIOLIY
Tew Wi Wk YCIOBMN, OBPa3HO [0BOPS, KOMGHKATOPUKA OTBRUaET Ha
BONPOC: «KaK MOACHMTATe, Ho NOACKNTHIEGS...». MPHBEACH NpWMED. CKOT-
KUY CIOCOBMY MOXHO TOCTABHTS & PAA OVHAKOBbIX KPACHLIX  ORVHAKO-
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psspommue 7 y=1(4), 05K, e (1) T o
xay=1(z) Pactaxerme s 1 pn! BAONL 0T Ox OTHOCTENLHO Oy O3Havaer,
o Tourm (K] nepero ooy (—xmv.,g P ——
A —
KoopavaTyaosersopsor ypastienoy~1 (k). AekcTauTensKo, oACras
(rds)on-ri)
Nocrepyiee pasesrs0 ABnAeTca BepHbM, TaK Kak, o MpeAROTOXeHMO,
(50 09 ToMKa rpaca dymn y=1(2)
L ——

OKax¥Te. KOPPEKTHOCTS OCTanLKLIX MpeopasoBarul, Ykasanvie K ynp.:
ecnn (¥o,b) - Toua Ha rpagwke ¥=1(¥), 10 % =1(%,). Ocrosman waes co-
CTOMT B ToN, 4TOG MONATh, 8 Kakylo TouKY MEPEXOAT (£ i) MpH AaKNoM
npeoGpa0saK. Mlocne 370r0 OCTaETCA MOACTABHT, HOBLIE KOOPAMHATH B
HOBYI0 §yHKLUIO U AOKA3ATE, U0 PABEHCTEO BLINOHAETC.

CHeAYILLME NPYIMEPL OLeH, BaXHd AT NOKMM ANV BCe T

TpeByerca nokasar, uro ee.

7REM BMECTO y UMCAO 1, 3 BMECTO x WCTD L
v w Fhik

201
=]

Peievue. peospayen
2060601 AxB+T 258 T 0 T gavienn,
3 %3 #3813 %3

[n-m Mocrpoitre rpagui dyvLum o

Mt Crpouw rpagui gy y= T2 +2. 310 rpaduk Moxer

7
G Monysen 3 aduKka ¥ =Ly Mapanteneim mepeocom
(camurom) Ha 2 evwwusl 5107 Oy. B ce0i0

7
ovepeas, tpagux  y=oTg woxer 6umb

7
© nonyuen v mpaguka b= casurom wa 3
eAMHIS BAOT O OTCIOAA 2K MOCTPORHIA:

T
CTpow TpaguK U= 3aTem caBuraem ero va

3 equkMLLI BPaBO U Ha 2 AV BBEPX.
Ouewt Baxuii coser: npawbie x=0 (och
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HOKaXewM, 4T0 ONMCaKHbIE MPEOBPA3OBaHIS KOPPEKTH.

1) Npeobpasosaie PL: y=f(x)+ b. TouKa (¥,bs) nputamTexu rpagi
¥y y=1(x). Te. 4,=1(5,). B pesynbrare casura va b eawn AT OcH Oy
104K (2,,4s) MRPXOAT B TOKY (2, +b). TIOACTaBRA 3TV KOOPAMHATES &
YPABHeHWE y=(x) +b, MOTYEH PABEHCTED Uy +D=1 (5,)+D, KOTOpOR 07
€1CA BepHLIM B CATY TOTO, 4T0 PaBencTEo Uy =f(%,) Beproe.

2 Mpeospasoarve 73 - y=/{l). Eom =20, 10
370 sHalT, 470 Ha MHOXECTBE 20, 70 6CTh 8 APaGOM OTHOGHTEALHO Oy Mo
nynnockoctw, rpadmkm y=1(|x) v y=/(x) cosnasator. ameriw Tenepe, uro.
F{l-a)=1(e). 7ax xax |-x{=[x]. 370 svavur, w10 gyrmainn y=1((x])- vervan
U 0ch Oy SBNRETCR 0CHIO CHMMETPIY e TpaGHKa. TIPUKOAWTCA /EBY10 UacTh
Pagyika y=1(x) 3ameH T, Ha CHNMETPHIHOR OTPAXCHUE NPABOR.

0 1(s)=1(x).

]
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Hy KOHeXHo, € NowOLI0 peoBpasosa-
Ha pa cpian y=[f(x)] ws rpagma
£ 2033 (npeospasosane P7
v Ta).
Tenep, ToT xe Bonpoc 3apaen cefe or-
HocTeneKo. dyvmy- ' -2l
U3 TpaguIKa KaKO BymKL M Kakina
peoSpazosaKvew? TaK Kak
=lef'~2le|-8 nonyuaerca s sanucu
¢ 203 Gopuansrol sauewoi x
Ha 3| naunr, noaxoau npeotpasoea-
vuie a7 cryuan /= 1) (npeoSpasoeane P8 v a6 L)
P Crpowm rpagu U= ~26-3. Npwexnew ApeoGpa-
aosarie am gyvsn y=/ (), arn wero neeyo uacre rpaguia
=23 3aMeKAOM Ka CHMMETPMSHOR OTPaX eHWE NPasOi oT-
HocuTensHo oci Oy Monyswa rpadw u=x' ~2x|-3. fanee npwn-
wessew mpeotpasosanvie 7 gywku y=J () sact rpapuea,
7eXaLY10 B HXHeH MONYTIOCKOCTH, OTPAXARM Ha BEPXHION 0T
HOCHTENbHO OCU O . PesyuTaT Bcex nOCTpOHUIA 0BBEAEH XV
i Kpac (PUC. ).
Cronbko KopHei e ypaswenvie
-2}
Pelieiie Bompoc & pakwom 3a-
aHAn CBOMTCR K KOTMuecTBy TO-
Uex x © Koropeix aHavenve dyr-
wm 1(x)-[x*-2}d-5 pasmo 25
B CBOK Ovepels KoUuecTBe ToueK
X, B KOTOpbX SHawene dyku
1(x)=|x*2/x-3| paswo 248, paswo
Konuecrey nepeceveni rpaguka /(x)<[x'~21x|-3| ¢ npawoi
5. NpusivanTenttoe paseticran HENBA. gaer Bosac:
HOCTL MOCTPOMTS TaKYIO MPAMYIO W YBYAETS, UTO UMEETCA POBHO.
4 TOuKY nepeceyeHv (pHC. 3). CAEAOBATEbHO, ypaBHeHHe HireeT
4 voprin.

V/3yeHHHE METO b MOCTPOEHI ThaHKOB ABIOT Hal & YK MOLI i
CTPYMEHT 415 WCCNEAOBaKS CROMCTE kL. Mloche NOCTpoeHWR rpaHka
v £(x)=[x* 203 wi moxen 06 3T ywkuNY CKazaTs OHeHS MHO-
06 U3 Toro,erd 40 MOGTOSHYR Cka3aTh He MO/,
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KaK CamOCTORTE/HOE HNPABNEKYE B MATEMATVIKE TEOpWA BEPOATHOCT
POAVNACS 3 CTPEMIEHA NOCTRONT BHVTPHILIbIE CTPATErU B a3apTHLX
VIpax. ASOPTHHIE WP - 3T0 Wb, B KOTOPbIX PE3y/bTaT 3BHCHT He TOTKO.
T YMEHVA UTPOKA, HO 1 OT HEKOTOPLIX CAYaiiHLiX GaKTOPOB. B 3TOM CMLIC-
7 WaXMATH! WK LIALUKW HE SBARNOTCA A3APTHBIMMA UTPaM, B TO BPeN KaK,
HaNpIEP, NpY WTe B HapAS KaxAbll X0 SABYICHT, MPEX e BCero, OT KO-
601HaL BSINABLUIIX ONKOB Ha ABYX WTPaIbHIIX KOCTAX. OAHAKO Ha CEroaHAL:
WU AeH> TEOPHA BRPOATHOCTM 1 MATEMATUNECKIR CTATVCTK NPRAOCTas:
ARIOT MOLLHRFLLVIE UHCTPYMEHTHI ATA MPVMEHeHVR NOTH B0 BCeX 06TacTs
Hayk¥t Y PaKTVUECKOI ACATENLHOCTY UENOBEKA: CTP3XOBAKME M CTATUCTUNE-
KaR QU3VKa, COMONOTYA 1 GHONONV, UHBOPNATVIKA 1 CTPOWTENLCTBO U T4
110BeekMe S/eMEHTapHEX UACTULL B KEAHTOBOW MEXaHAKe OMHCuiBaeTcs
B TepuMax Te0pUM BEPORTHOCTYL. PaspaBoTKa CTpATErvit 3pdeKTENOrD.
CTPaXOBaHUA 6uina Gl HEBOMOXHa 663 AOCTIXEHMI] COBPRWEHHOM Te0pUM
BEPOATHOCTH W MaTeMATHUECKO/ CTATHCTWKW. BePOATHOCTE NPORBNEHMR Ha-
CeACTBEHHbIX NDUSHAKOB, NepeAaBasHLIX Uepes rekbi, ABNAETCA Npeave-
TOM MPYICTANLHOTO BHUMHUA BMONOROB W Bpavef. KCTaTw, 4enopek, nok
Malow XOTA 641 OCHOBM TEOPUM BEPOATHOCTH, HIKOTAR HE CTakeT WrpaTh
B a3apTHLe MTpbL

81 OCHOBHbIE MOHATNA

Virpankian KOCTh - 370 WaneHsKuii KyBYK, Ha KaXAOi FPaHIt KOTOPOrD
OTMEuEHD OT OANOIt A0 WIECTH ToUeK. KOCTL <BIEPACHIBACTCRS Ha UTPOBYIO
NIOBEPXHOCT, 1 WWCAO, PABHOE KOUUECTBY TOUeK, OKASABLUMXCA Ha BEpXHel
[PaHV, MPUHIIMGETCA K CBEACHMIO UTPOKAMI B COOTBETCTEMM C NpaBunawi
TOW Wik VHOM VTP Mbi 6yaew PaCCMTRVIBaTs MaTeMATHIECKYIO MOALT
VIDaTbHOM KOCTV - 36COTIOTHO MPABUTHI WAEAILHO CEANAHCUPOBINKLIH
KYBHK, (PaKV KOTOPOTO noMeveHbl WCTamy oF 1 40 6. ECAM B pesyrbTare noj:
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6. DyHKLM PYMEPOB ) 1 B) VIMEIOT OBPATHbIE, TaK KaK SBAIOTCA BO3paC-
Taroum; 6) GyHKLUA /(x)=~2* OBPATHOT He VM, TaK KaK He sBnReTcs
Bsavo oaHosvaukoi (1(0)=1(1)).

797 (2)= 5L, ~mcx<imi0) 1)

!]f‘(x):s-(’;—”,vle 5 2 1“?4 m.r*(x):"“‘;"”‘
YVxasawne: cHavaa nonyure Gopuynst AT £(x) npn k22 n xs-2,
a3arem nogoBpars a4y Tax, urobeif (x)=ax+ A+ e +2|

12. Maaa & Genow, AViry B ronyGow, Xexa B 3enerow, 1pa & pososow.
13.800 Twc. Tekre. 14. 48 80; 12; 12. 15. 10%. 16. 50 k.
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o pesennn 32828 wIoKON nsah cro onaNEETH
ORESRRS: O MONETBECTH K Aoy BN

A Noka.
T

HalfauTe & VIHTepHeTe onpeaenerye  Mp/Meps TeOMeTpULeckyX peatpa-
208Kt NapANNENLHLII NEPEHOC, OCEBAR CHMMETPUS, LEHTPATHAR CUNe-
Tpus.

MocTpoiiTe Ha OAHOW KOOPAWHATHOI MAOCKOCTH  TpagUky by

4 2,y=(x+8)" y=—x". C NOMOLLLIO KaKVIX FEOMETPHUECKVX Npe-
0633082yl T NOCTEAL M Napa60/ MOTYAIOTCH 3 NEpBOR?

V1306pa3iTe 1a KQOPAVHATHO NAOCKOCTH HECKOMLKD Nap TOUEK.

B KaA0ii Nape A6CUVCCl AOTXHE BT PaBH, 3 OP VKA NPOTBONONOX:.
. KaKiih FeOMETpYUSCKAM NPEOBPA30BaHEN CBA3abE APYT C APYFOM TOUKM
B Kaxoi nape?
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V1306pasiTe Ha KoOpAVATHOI MIOCKOCTH HECKOKO Nap ToNEK. B Kax Aol
ape aBCuMCC AOMXH G6iTb MPOTUEONONOX Kb, @ OPAWHATH PABH. Kkt
FEOMETPUECKVIM MPEOBPA3OBaHYIEM CBR3aHE APYT C APYTOM TOLKM B KaXAOH
nape?

Visopasie Ha KoopavHaTHoi nockocTw Touky A(4,8). MepeasursTe Toury
Ha HakeHbLLEe PACCTORHYE TaK, HTOBbI OKA CTana B 2 pasa G1WxE k o Oy,
ew Gbina. KaK USMEHVNMC e K0OPAUHATH FIOBTOpUTE Bce ACHCTaNR € Tou

Kaun B(-4,6), C(-1,-8), D(5,-8), E(0,4).

V1306pasuTe Ha koopaukaTHol nnockocTu ouky A(4,2). MepeasusTe Touxy
3 HaUMEHbLCE PACCTORKE TaK, 4TOBHI OH CTana & 3 pasa AAToLE OT OcK,
Uew 611a. KoK VameHMIWiC e KOOPAYHATH M1OBTOPHTE Bce AGHCTOMA ¢ Tou
Kawn B(-4,2), C(-1,8), D(5,-1,5), E(-8,0)

TIPEOBPa305aIIE, OMVICAKHOR & YMPaXHEHINN 4, BYAGH HaBATH EX
TeM 5 2 Pa3a BAO, OCH O OTHOGHTEILHO OCH . IpeOBpa30BaKME, O
CaHHO2 8 yRpaxHeHVIA 5, 6yASh HaSWEATh PACTEHMEM b 3 pasa 540N OCH
0y THOHTE N0 OCH O

OCHOBHOT BOMPOC, KOTOpLI i GYAEW PaCCHATPHBRT: KaK NpocTefiuve
‘Q77RBpaECKME NPECGPa30BAHUA aHATUTINIECKOI! OpMYTE, KOTOPOI! 3243
TR gyHKLYA, OTPAXAIOTER Ha NPROPI30BIHMAX TpaGUKa? (TpM 370w ExacH
cuntar, 1o rpadun gy =1 (x) yxe noctpoer.

B Creyiouieit TA6 e yKaXEw ATFEBPANECKUE NPROBPaI0BaNA Byhik-
i y=1(x), cooToercreyioue W FeomeTpUCKvE MpEOBpa3OBaNIA rpa-
VK2 W pUIEPH. BO BCEX MPHMEPAX HEPHbIM UOETON W3OBPaXeH TpagHK
YKL, KpACHEM - Pe3yMLTaT MpEOBPasOBaNI
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1) TpaguKi ABYX B3aUNHO OBPATHEX ByWKLIUGI CUMMETPIUIHES APYT APYTY
THOCHTRAHO NPANOI .

2) EM 0aa U3 AByX B3a1MHO OBPATHBIX GYHKLII BO3PACTAIONLAS, TO 1
APYTaR ABIAETCA BO3pACTaIOLLEl. ECIU OHa U3 ABYX B3aMHO OGPATHBIX yHK-
L YGHIB2I0W{2A, TO Ut Apyran ABMAETCA YGHBaIoULEi

Aoxasatenscreo:

1) Ecnu Towwa (x,) exor a rpadie
A2, T0 570 HaHAT, 4T0 1,15 (PACE).
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okasar ceoiicTso 2) Ana Cyan YELIBAIOLAX GyHKLT
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CreROBATENLHO, ByHKLY Ha PUCYHKE 6) He SBTAETCA B3AUMHO OBHOSHa:
MOt U, KaK CNEACTEM, He ieeT O6paTHOI. AHA7OTVI4HO, Ka PUCYHKE r) gy
LA pUKMaET 3HaseHE 3 B ABYX TOMKaX (x4 1 £=—1) N0 3TO MpUaHe.
He RBIRETCA B3UNHO OBHOSHAMHOM,

CIaHOBWTCS NOHSTHbIW, HTO €C/W XOTA 6bi OB FOPMSOHTAbHAR MpAMA
Ve € paiKom ABe W Gonee OB TOEK, TO GyHKLYS He AB/ReTCa B3a-
VIMHO OHO3HINHOP. OBPATHO, €CTH KaXAAA FOPHIOHTANLHAA NPANGS MeeT
C rpaguKow y=(x) He Gonee oawoii obuei Towkw, T0 f(x) - B3awKo 0p-
HO3HaGHaR $YHKLUA (PUCYHKY ), B). OUEBUAHO, 4TO TaKOR CBOVICTBO rpagka
VIMET MECTO A1 /106biX HOHOTOHHLIX YHKLU.

110r0BOpMM Teneph 0 MpaKTHMECKoM COCOBE HAXOXASHMA OBPATHBIX
Gy, NycT y=f(x) - HeKoTOpaR aWanTveCkn 30AaHHaR GyHKLS.
GopmyNa AR GyHKLIVI [, CC OHa CYLECTBYeT, N0 ONPEAEEHII0 AOTKHa
Buipaxart x 4epe . Ho BLIpasiTh x 4epes - 370 3HauuT pewmTs ypaeHenvie
=1(x).tAe y Moxvo paccwaTpwBaTh b Kawecroe napaweTpa. Mipw Tow ecni
AR BCeX y ypaBHenme y=(X) VMEST O KOpeHS, TO 3TO BTOaTHYECKI O3
HaaT, 410 OTBeT Hafhfek. ECTN xe OTEET HEORHOSHAMEH, TO HyXHO BGPaTL
Tor Koper, KoTopi nexuT & D(f).

3001
ey HaRATE Gy, 6tk x e y= 251
Peierie Bupaxaen xvepesnapawerpy. Vveen y(x-2)=3x +1,
et
=
0 HaMEKIE y YKL ABRAETCA ApryMEHTON X OGPTHO Byt
2wt

px-2y=e+1.x(y-8)-2y+1. x ocraetca ecnowkuTh,

L 1. OTserow, CreaoBaTenLHO, AEAAETCH ByvHKLA

Pelciie. Pewaen ypasHenme y=x*, Ae x - nNepemenran, y -
S ——— -

V2 pey Kopreth enpae o, Koropuih nexrt & DIf)=(-i0).
S 31N ML CTRIOBHTEN SPIYMGHTON R OSpaT:
Ho gymkunm: y =

Oreer (%)=, rae [0+,

[n.m 1(x)=+", xe(-0;0]. Haitaure f(x).
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9. () Nycre #(2)- dyvwum oSpamian K dyviun £(2). Spasnre wepes
#(x) pyrrio oBpathyio k bykkuwn f(ax +b)(a=0).

10.(5) Hanuwwe gopuyny oGparkoii dyHkuan [(x) AN dyHkum
7(x)-25-fe1]

1. HaFAUTe oo, OBpATIYIO AaNHOI, YKEXTE OBRACT ompegenEHA
¥ 06nacTk 3HaueHwii o6paTHo dyHKuMM. MocTpoiiTe rpaduky AaHHoM
yHKLU 1 OBPaTHO B OAHOM CHETEME KOOPAUHAT:

D@ y=(ee3) 2 5-86)(2) y=(s-4) 22 A0 D)y -2 +Bx—, 2245
VETE 0 @)y VT (By=4VE T

Y=+ 265,551 0 @)
)(B)y=5+Vix

12.(2)Hayie, 57as 8 KpyxoK, GRCeayor ueTbipe AesouKuE: Maguia, Ay,
Xews u Vpa. /les0ika 6 3eneHom nnarise (e Maga u e Afryr) cronT
Mexay A2BOLKOf 8 1OnyGOM T  Mpol, le80vKa & Genow raThe CTo-
T MeXay AGBOKOI & PO30BOM ATy, KaKOR N7ATLE HOCHT K2 U3
aesovex?

13. (2) CebecTonMOCT ShinyCKagMoll Ha HOBOM KOHBRiiZPE AP &
NEPBLIE NOATOAA ©XEHECAUHO YMEHLLLATACH B OO 1 T0 X UACTO a3
HallguTe CeGeCTOMMOCT MPOAYKLYM B0 BTOPOM MECAL, 3TOT0 NOTYTOAV
(B THIC. Tekre), ecW B ueTBEpTLIA MECAL ORa COCTaBIARA 512 Tec. TeHTe,
2B noGTeAH Mecs - 327,68 Thi. Tenre.

4. (3) U3 AaHwblx veTbIpex ucen NEpee TpW OTHOGATCA MEXAY COBOH Kak
1/5:1/3: 1/20, 2 ueraeproe cocTomnser 15% GToporo. Haitt a1 wucna,
€T VSBECTHO, 4T0 BTOPOE HHCTO Ha 8 6OTbLU MM OCTabHbi.

15. (2) VI KPYra BHIPe3aTM KOHUEHTPURCKUF C i KPYT, TVIOUR KOTOPOTO
COCTaBnAeT 81% O VIOWAAW MXOAHOTO KPYTa. KaKOM MPOUIEHT oT paait-
YCa MEPEOHaNAMLKOT KpyTa COCTABNAET TORLAHA KObLIa?

OrBeTbl

O e ST
-3.0)[35:0); (16]: ) [-2:4].
() - Bo3pacratowsan; B)f!(x)- ybiEatousan.

5.2) 1*(x)weverwas; )
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1. (1) Onpeaenvre, A7 Kakyx ua CheayIOLIX GyHKLIM CyieETBYeT O6paTHan
dyHkupa. HanuwwTe dopmyny 06paTHOM dyHkumm:
a)1(x)=82-5 6)/(x)= "’;. B (x)= " +2x mpu x 2L f(x)=x" 45,520,

2. (2) Mpw kaKux cooTHOwWeHVX Mexay Wicnawn ab,cyd GyHkuR
G6parkia cawol cebe?

axsp
wd

3. (3) Ha KaKo® MHOXECTBO OTOGPaXAET dYHKLIA MHOXCTBO, ecni:

()=, a=(05]:

5"(1]-4~%,A-[4:ﬁ):
B)1(x)=" -2, 4=[0:3]?

4. (3) HaiAaue yHkuVIo, O6PATHYI0 ABHHOM, YKGXVITE OGRACTE onpeeneHyia
W 06acTh 3Hauenvii OpaTHOif ¢yHKLMM. MoCTpoliTe rpaduk AakHol
GyHKLAM 1 OBPTHON B OANOT CHCTeNE KOOPAMNAT:

Q)y=2% Gy=-3x; Bly=5x-1; Ny=3-15 A 2

L]

5.(2) NycTs £(x)- yHKUWA, ATA KOTOPOIE CYLUECTBYeT OBPaTHaR (yHKLUA
(). Uro MOxHO cKazaTh 0 dykKLn £(x), ecnu:
2) gywvan 1(x)- wesernas; 6) 1(x) - sospacrarouias; 8) /() - yeweo-
ouan?

6. (2) KaKvte 3 Creayiou QyHkL Wveior oBpaTHbie gy
A (x)=x+; 6)1(x)=x-x"; 0} (x) =22

Yacte 2

7. (2) A cneayiowwx bymkuit f(x) HanVLMTe GOpMYNY 06paTHON ByHK-
W £ (x) ¥ ykaxuTe 06naCTL ee onpeneneHus:
I()=204T; 01(x)= % 0 (x) BB 1

8. (2) Nycrs g(x)- dynruun, oBpaTHan K dyKkuwf(x)=x-+x*. Beiumcae

(1),
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8. 1(1(x)) =429 1(1(/(x)=8x-21
19. 8(f(x)) youmacr, #(¢(x)) sospacracr.

R S ST B

T8

.nq—xs‘—z.u[ x—il} 2. xe[53)u (1) ﬁ.xd—l:ﬂ).zﬁ.[—;z%%}

27. [-4;-8U(-2:2)U[34]. 28.(-1:0)(05+). 29. 20 miaHyr. 30. 63, 31. ’%

Ha KoopawKaTHol MIOCKOCTM ROCTPOIfTe MpAMYIO /= OTWETsTe napi
Touex (4:3) v (%4), (-25) v (5-2), (-3-6) u (-6;-3), (5:0) u (:5). uro
B MOXETE CKa3aTh 0 TaKVX TOKaX M PpAOI J — X2

Kaxomy paxAaKAIMY PecnyGVKI Ka3aicTan He MASALIE Cumaaary et
OCTaBIM B COOTBETCTBME HOMEP 10 YAOCTOBEpEHYA IHOCTY 52 pasT
elX UEOBEKD HE MOryT MHETh AW  TOT X KOMED YAOKTOBEPEHI. 10310
My, 3Han HOMEP YAOCTOBEPEHIR, MOXHO OAHOSKAUHO YCTaHOBMTh TWLHOCT
ero enanenbiia.

Kaxowy fpaxganyy PechyGnUH Kazaxcran ROCTaBHM B cooTeercravie
NOCIEAOBATE/LHOCTL GyKE, OBCaHAUaIOLLYO SF0 Wi W damwno. J6a pas-
AKX |EN0BEKa MOTYT WM, OAUHGKOBHIE MvieHa M Gautunik. T0SToNY,
SHa? VR U MMV, ML HE MOXENM OAHOSHAUHO YCTaHOBHTE MUHOCTE X
aagensuia

BaKkTUUECKH, 1 5 MEPEON W B0 BTOPOM CYaRX OTMCAHY ByHKL. HO &
NepBow Cryvae $yHKLIMA 330361 B3MNHO OJHOSHAUHOR COOTEETETEME, 3 B0
BTOPOM CTy36 COOTBETCTAME He ABIAETCA B3AMKIO ORHOMaKAN

PacchOTPYM dyHKLMIO f(x)=1". D(f)=(~xyse). Ecnn £(x)=4, T0 wbi e
MOXEM ORHOIALNO CKAZATS, ewy PIBHO INAUEHHE ¥, TaK KK f(-2)=4
1(2)=4. Paccmorpim gy 8(x)=*,D(g)=(~e:0]. Ecnu &(x)=a20, 70
MUl MOXeM CKa3aTh, UTO x=—va - ByHKkiwA E(X) ABAAETCA B3AUMHO OAHO-
awauo, & 70 epew kax /(x) Taxosoi He AenAGTCA.

£
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SENRIOTCA A1 GYHKLUAV, TPAPUKH KOTOPHIX U06PaXEHE! Ha PHCYHKAX, 830U
HO oaHosHauHEMI?

v v

Gypkun y=1(x) B33uwHO OaHOIMaUK eChM AT MOBOTO 1, E(f) e
CrByer pOBKO 0HO x, Takoe, 4TO U, /(x,). Ha prcyvKe 6) 47 mioBoro b <[4:7)
CYLICCTRYET AB3 KAV X, AP KOTOPUX U, /1%,
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pyrvnaw crogaww, Gywkayen semercn B2
WMIKO OAHOSHINHOR, €CTIN T10BHM ABYM Pas-
P SHGNEHWAWM rYENTa COOTBRTETEYOT
PIMINLIE IHAUEKA YKL, ITO SKEEa
nexTio Toy, w10 a pasencrea f(x)=/(x.)
Creayer paBeHCTBO % —x, (AWM WIPeK He
MOXET ROMyMTLCA U3 ABY PasHbix MKCOB )
370 3KauT, uro A1 Kaxgoro wwcna y 3 E(1)
CYURCTEYeT TONLKD OAHO 3WasenHie apryweH
Ta x w3 D(f) Taxoe, uro u=/(x). Kaxaomy
wcry y v E(f) nocramvu & cooteercrave
10 wicno x w3 D(f), ana kotoporo v =/(x).
Monyumnock onpejeneHme HOBOW yHkuMM!
Toneko pciicroyer ora us E(f) & D), o ecr
E(f) - onacre onpegenenus, D(f) - wroxe-
CTBO 3HaueHWii HOBOF dyHKLAW, KOTOPaR Ha-
3uiBactcn oBpatHoih K f(x) M ooaHauaetca
() (pc. 5).

Tovemy [ (x), a e £*(s)? Aeno & mow,
40 MaueH y GyHKLIAM | CTAHOBSTCR apry-
e

Ecu paccuorper ownosuio gy
it 1 (£(+)), 10 nonywaew, uto A mosoro
£ D() aumonverca pasencrso 1 (1(x))=
(QOTPHTe pUEyOK). NowATHO Takse, 4T AR
moBoro ¢ E(f)=D(f") sunonwserca pasen-
a0 1(F(=))==. B arom cucre gyraaum
1(x) senserca obpatHoit Kk £ (x) u nosTomy
[ M f' waseaior Saawmko  oSpamibmm
dymaann,

Chopmynvpyem Tenepe KOppexTHoE onpe-
penctive.






