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OCHOBHBIE MATEMATHUYECKHWE INOHATUS 1 ®AKTBI

Apugpmemura, ancebpa u navara ananusa.

Harypansnsle uncna (N). Ilpoctsie u cocraBHble ducia. Jemurens, kparnoe. Haubosbimii
oOIIHi leyuTelb, HaUMeHbIee o0Iee KpaTHoE.

[Ipusnaku genumocty Ha 2, 3, 5, 9, 10.

Ilensie wmcna (Z). Panumonanmsapie umcna (()), MX CIOXNKECHHE, BBIYMTAHHE, YMHOMXCHHC H
nenenue. CpaBHEHHE PAIlMOHATBHBIX ddceln. JleficTBUTENbHBIE YUCa (R), X IPE/ICTABICHIE B BHJIC
JlecATHUHEIX JIpoOeii. M3o0pakeHue wuucen Ha HpsAsMo. Moayns JeWCTBHTENBHOIO 4YHCIA, €ro
reOMETPHYECKHN CMBICIL.

YucnoBhle BeIpaKeHHs. Bpipaxkenus ¢ nepeMeHHBIME. POpMyIIbl COKPAMEHHOTO YMHOKCHHA,

CrelleHb ¢ HATYPAILHEIM ¥ PAIIHOHATHLHBIM ITOKa3aTesieM. ApH(MeTHIeCKHi KOPEHb.

Jlorapugmspl, UX CBOACTBA.

OjHowICH U MHOTOWICH. MHOTOWIEH ¢ 0HOH llepemennoi. Kopens MHOTOYWIEHA HA IIPUMEpE
KBaJpaTHOro Tpéx4iicHa.

ITonarue ¢yuknwu. CrocoObr 3amaHus (QyHkuu. OOnacTh ONPEICICHHS H MHOMKECTBO
spauennit dyokmmu. [padux ¢ynxkimuu. Bospacranue u yOpBanume (QyHKIMH; IIEPHOIMYHOCTH,
4ETHOCTH, HEUETHOCTD. JlocTaTounoe ycnoBie Bo3pacTaHus (yObIBaHHs) (YHKIHH Ha IIPOMEKYTKE.
ITonsitre sxcrpemyma. Heobxommoe yenrosue oketpemyma QyHkimu (teopema Mepma). Jlocrarounoe
yciioBre aKcTpeMyMa. Hauboopee # HanMeHbIIee 3Ha4eHus (DYHKIMH Ha IPOMEIKYTKE.

OnpejelicHie W OCHOBHBIC CBOMcTBa (YHKIMIT: JIMHeHHON y=kx+b, KBajpaTHIHOM
y=ax’+bx+c, crenennoit y=ax"(neN), y=k/x, nokasarensHON y=a', a>(, NoOrapuMHICCKOL,
TPUTOHOMETPUYECKHX (V=Sin X, Y=c0S X, y=1g X, y=ctg X), apu(pMeTHIeCKOro KOpHs y= Vx.

VYpasuenue. Kopuu ypasuenus. llonsrue paBHOCHILHBIX YPaBHCHHH.

Hepasencrsa. Pemennst HepaBeHcTBa. [loHsTHE PABHOCHIIBHBIX HEPABEHCTB.

Cucrema ypaBHEHUH U HEPABEHCTB. Penienus cucTeMbl.

Apudmerrueckast U reoMeTpuueckas nporpeccuu. @opMmylia #-r0 WIEHA U CYMMBI IIEPBBIX 7
yieHoB apudmernyeckoil mporpeccun. @opmyrna n-ro wWieHa W CYMMBI IIEPBBIX /1 WICHOB
reOMETPUIECKOM IIPOTPECCHH.

@opmylJibl CHHYCa M KOCHHYCA CYMMBI M PasHOCTH JIBYX aprymeHToB. [IpeoOpazosanue B
MIPOU3BE/ICHUE CYMM SinaZsinf cosatcosf

Onpenesienne npousBojHoit. EE ¢u3mdeckudi um reomerpuyeckuit cmbici. TIpon3BojHbIC
dyuknmit y=sin x, y=cos x, y=tg x, y=a’, y=ax"(neN), y=In x.

Teomempus.
Ilpsivast, Ty4, OTpE30K, JioMaHasi, JUIMHA OTpe3Ka. YToll, BeJIMYMHA yIJia. BeprukaibHbie U
CMeXKHBIC YIIIBL. OKpYKHOCTE, Kpyr. [lapajuiespibie npsmele.

Ilpumepsr upeoOpazosanust Quryp, Buzabl cummerpuit. llpeoOpazoBanme momobus u ero
CBOMCTBA.

Bexropsl. Onepanuu Hajl BEKTOPaMH.

MHOroyrojasHHK, €ro BEpIIMHBL, CTOPOHBI M JHaroHamd. TpeyrombHEK. Ero Memmana,
OuccekTpuca M BeIcOoTa. Buuel TpeyrosibHEHKOB. COOTHOIIEHHMsS MEXKIy CTOPOHAMH M YIJIaMH
IPAMOYTOJIBHOIO TPEYrOJbHHKA. YeTHIPEXYTONBHUK: [apajuleliorpaMM, IIPSIMOYTIOJIBHHK, poMO,
KBaJIpar, Tpauenus.

OxpyxnaocTth B Kpyr. LlenTp, Xopma, auamerp, paamyc, KacaTeiabHas K OKpyxHocTH. Jlyra
okpyxkHocTH. CekTop. [{enTpasbHble 1 BIUCAHHBIC YTJIBL.

@opmyIibl UIOM@AIM TPEYIOJIBHUKA, LIPSIMOYTOJbHHUKA, lapaLienorpaMma, pomba, KBajparta,
TpaIeItH.

JUinHa OKpYXKHOCTH H JUIMHA JYT'H OKpyXHOcTH. Pajmannas mepa yria. Ilnomaas kpyra u
ILIOINAJ(b CEKTOPA.

llonobue. llogobusie purypsl. OTHOIIEHHE ILIOIAAEH 110JI00HBIX QUTyp.

[tockocte. IlapauienbHble W IICpeccKaronecs IUI0cKocTH. [lapajuienbHocTs npsMoil u



IUIOCKOCTH. YTOII IPAMOH € INIOCKOCTBIO. [lepneniuKysp K II0CKOCTH.

JByrpanneie yrael Jlumeineii  yron aByrpamHOoro yria. IlepueHMKyiIspHOCTB JBYX
IUTOCKOCTEH.

MuororpaHHuky. VX BepmmmHbl, rpaHu M Jmarosamd. [IpsMas B HAKIOHHAS HPHU3MEL
rupamu/ibl. [Tpasunsnas npusma u npaswisnas nupamuia. [lapaiuienenurne/sl, ©X BUILL

Qurypsl BpallleHus:: IMIMHAP, Konyc, cdepa, map. Llentp, anamerp, pamuyc cdepsl mapa.
[LocxocTs, KacaTenpHas K chepe.

@opmyIia IIOMIAIH TOBEPXHOCTH U 00BEMA IIPU3MBIL.

@opmyia III0MIAH IIOBEPXHOCTH M 00bEMA THPAMM/IEL.

dopmya I0MA1 IOBEPXHOCTH U 00BEMA IHITHH/IPA.

dopmysia MI0MAH MOBEPXHOCTH M 00BEMA KOHYCA.

Dopmysia 00bEMA 11apa.

dopmyta IWIOMIAIH CPEPLL

OCHOBIBIE ®@OPMYJIbI 1 TEOPEMBI

Aneebpa u navana anaiuza

Cpoiictsa hyHKImi y=kx+b, y=k/x, y=ax’+bx+c u ux rpaduxm.

CpoiicTBa Kopmel KpajgpaTHOro TpéxwieHa. PazitoxeHue KBaJpaTHOro TpéXWieHa Ha
JIMHEHHBIC MHOMXKHTEIIH.

CroiicTBa YHCIOBLIX HEPABEHCTR.

Jlorapu¢™M npousBeeHus, CTEIICHH H YaCTHOTO.

Ompenenenne 1 cBoficrBa QYHKUME Y=Sin X, y=cos§ X, y=1g X, y=clg X H UX rpauKu.

Penienue ypaBHeHUH BU/IA Sin X=a, cos X=a, Ig X=a.

@opMynIbl IPUBEICHHS. 3aBUCHMOCTH MEXKIY TPUTOHOMETPHYCCKUMH (YHKIMSIMH OJHOIO H
TOro kK¢ aprymenra. Tpuronomerpudeckrue GyHKINK 1BoitHOTO aprymenta. [IpousBe/ieHHs] H CYMMEI
JIBYX TPUTOHOMETPHUECKUX (QYHKITHI.

leomempus

CgoiicTBa paBHOOE/IPEHHOTO TPEYTOJIbHHUKA.

CroiicTBa TOYEK, PABHOYAAIEHHBIX OT KOHIIOB OTPE3Ka.

IIpu3Haky napauielIbHOCTH HIPSMBIX.

Cymma yrioB TpeyroibHuka. CyMMa BHEIIHHX YIJIOB BBIYKJIOTO MHOTOYT'OJIbHHKA.

I Ipu3naxu nmapajuieaorpaMma, €ro CBOMCTBA.

OKpyKHOCTb, OIMCAHHAS OKOJO TpeyrosbHUKa. OKpYXKHOCTH, BIHCAHHAs B TPEYTOJIBHHK.
KacatreipHast kK OKpy>KHOCTH U e€ cBoiicTBa. Besmuuna yria, BIHCAaHHOTO B OKPYKHOCTb.

ITpuznaku 110;100Ms TPEyroJibHUKA.

Teopema Iudaropa.

@opMyTel IUIOMIAACH apaieorpaMma, TpeyrojabHUKa, TPanCIiiy.

dopmysia pacCTOSHUS MEX/TY ABYMS TOYKAMH IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

[Ipu3Hak napaLIeIbHOCTH UPAMOM H ILIOCKOCTH. [TpU3HaK napajiieabHOCTH INIOCKOCTEH.

Teopema o0 [epHeHJUKYISIPHOCTH NPSMOA M IUIOCKOCTH. [lepneHauKyIspHOCTE JABYX
[IJIOCKOCTEH.

TeopeMmbl 0 MapaIeIbHOCTH U IICPICH/IMKYISPHOCTH IIOCKOCTEH.

Teopema o TpEX NepUEHIMKY.IApaX.

CTPYKTYPA BUJIETA 1 KPUTEPHUU OLIEHKHA

BerynurensHoe ucnbiTanue ornenuBaercs mo 100-0ammsHoit mixane. MUHUMATBHOE KOJIMYECTBO
OaiuIoB JUIs IIOJIYYEHHs OLICHKH «3a4TeHo» - 40.
Yacte A cocrout u3 15 3ajiaHull, 3a KaX10€ LIPABUJILHO BbIIOIHEHHOE — 4 Oamna. MakcumaibHoe
KOJIM4ecTBO 0asuIoB 3a yacTe A — 60.



KOJIMYecTBO OayuioB 3a yacth B — 20.

Konm4aecTro 6amnos 3a yactsk C — 20.

OBPA3EI] DK3AMEHAIIMOHHOI'O 3AJIAHM S

Yacte B coctouT U3 4 3amanuii, 3a KaXKI0€e MPaBHILHO BEIIOTHEHHOE — 5 0anoB. MakcuMannHoe

Hacte C cocTodT U3 2 3aJIaluil, 3a KaK/I0¢ OIpaBUIbHO BhIIoennoe — 10 dawios. MakcuMaiibHOE

Yacmp A. Ommenbme HOMep NPASUTILHO20 OMEEeH
6 ooniacmu omgemog A

BapuaHTel oTBETOB

Ne Jaganusn 1 2 3 4 5
Al | Bemucare: 481. 3 9 2 1 4
Ap | Beramemire: log 1 L 5 0 1 5 3
3
A3 | f(x)=40-5x". Haiizmre 3nauenue / (3). -5 | -1 1 7 2
A4 | Pemnre ypasHerme 6—2x=-6. 2 8 16 6 4
AS | Pemmnre ypasrerme x° = 32. 2 il 0 1 %
A6 | Haityure npousBe/ieHue KOpHEH ypaBHEHHUS x> —9x+20=0. 2 B2y -9 | -6
A7 | Pemmre ypaBHeHHe Igx =2. 3 100 | lg3 7 1
g Haityiure HauMeHblllee 1e/10e Yuciio, IMpUHAJIexaliee 001acTi : . . 1 3
A =
ompejienenus Gy Y =+/2x+2 .
jr o
A9 | Beraucnure: COS (E +30 ) : 1 2 |05 -1 -2
. 1 i
Haiijiute KOpeHb ypaBHCHHUSI COS/=—, [PHHAUICIKAIUN
2 7 T 2z 4
Al10 0 = T L3 )
OTPE3KY [O;%] 6 4
All | Bpruucmre: 871°%° 3 9 1 7 2
Haiinure Haumenblliee 3HaYeHHE HKI[HH x)=7-3x Ha
A12 R Gl £l ok e 0 BT R
0Tpe3Ke [— I 2].
1
Al3 | f(x)= 7x” + 3x . Haiizate 3HaucHme upoussonHoit [ [E) 9 2 10 1 4
Haiigure yrimoBoit xoddduuuent kacarenpHodt Kk rpaduky
Al4 5 2 2 5 =l 2 - 7
dyskmun y = —x" —2x" +2 B Touke ¢ abermecoit x, =—1.
Touka K (4;~3;1) HAXOJIUTCSI Ha pacCTOsHUU ... OT
Al5 5 3 8 4 6 1
KOOPJIMHATHOH 1tockocTH Oyz
Yacme B. Hanuwmume omeem ¢ odnacmu omeemos B B
1
1 -2 =
Bl | Berancmrs 216 3 [lj -5 i) 2.
6 25
B2 | Haiitu npoussejienue kopueilypapnenus log 1 (x2 = 1Qx+ 10) =0.
3
B3

u . VA
Ckoiibko KOpHEH uMeeT ypaBHenue 3cosx —sin2x =0 Ha orpeske | 0,— |?




B4 | Haiijiare HauOosibluee 110JI0KUTEIILHOE PEIICHHE HepaBeHCTRA | x’ =1 | < |x + 1! ;
Yacme C. Hanuuiume peutenue g odaacmu omeemog C
c1 | Pemmts Hepasenctso logl (0, 3x+ l) 2=].
3
. 1 \/ 7 A
C2 | HaitauTe mauMeHbliee 1€10€ 3Ha9eHuEe QyHKIHA ) = 3§ sin” x+2sinx+5.

CIIMCOK JIMTEPATYPHI

Ocnosnas aumepamypa:

1. Aurebpa u Hauana mateMatmueckoro aHammza 10 xiace. B 2 u. Y. 1. Yuebuuk mis
yyanmxcs odieobpasoBarelbHbIX yupexk/ienuil (mpodmsnsii yposens)/ A. I'. Mopakosmy,
[1.B.Cemenon - M.: Muemosuna 2014 r.;

2. Aarebpa u Hadana Maremaruyeckoro asammsza 10 kiacce. B 2 u. Y. 1.3amaunuk s
ydanuxcs obureobpazosarelbHbIX yupex/ienui (mpoduiabueii yposens) A. I Mopukosuy,
II.B.Cemenos - M.: Muemozuua 2014 1.;

3. Anrefpa m mauana mMatemarudeckoro amnammsza 11 xmacc. B 2 4. Y. 1. YyeOuuk s
ydammxcs 0dmeodpasoBaTebibIX ydpexkeHni (npoduiababii yposens) A. I'. Mopakosuy,
I1.B.CemenoB - M.: Muemosuna 2014 r.;

4. AnreOpa u pavasa Maremarudeckoro asammsza 11 xmace. B 2 4. Y. 2. 3amaunuk st
ydanmxcs odmeodpazoBarelbHEIX yupexIeHHH (npodrisHeii yposens)/ A. I'. Mop/akosnd,
II.B.Cemenon - M.: Muemosuna 2014 r.;

5. VYuyebnuk. I'eomerpus, 10-11: yyed. uis oOmeoOpaszoBar. yupexjieHui : 0a30BBIl U
npoduir. yposuu / [JL.C.Atanacsn, B.®.byrysos, C.b.Kagomues u jap.]. — 17-e m3g. — M.:
[Tpocemenue, 2014.

Jonoanumensnasn aumepamypa.

1. Anredpa u Hagana aHanmsa. 10 kimace (IpoHIIbHBIH YPOBEHb): METOAHYECKOE [TOCOOHE
Jutst yauressi. Al Mopyixosud, I1.B.Cemenor. M.: Muemosuna, 2011r.

2. AmreOpa m Hayaia aHayimza. 11 knace (mpodHIBHEINH YPOBEHE): METOIHYECKOE [I0OCOOHE
Juist yaurenst. A.I."Mopakosuu, [1.B.Cemenon. M.: Muemosuna, 2011r.

3. AuarcOpa m Havana Maremarudeckoro ananusa. 10 wiacc. Camocrostenbaas paGoThl
JUIst ydaruxcst oOicobpazoBaTeIbHBIX  yupexeHui. JILA.AJieKkcaH/(poBa; 110J pefaKnuei
A.l'"Mopaxosuua. M.: Muemoszuna, 2011

4. AureOpa m Havana MaTemarHdeckoro amammsa. 11 xiacc. Camocrostensuas paGoThl
JUIs ydamuxcs oOmicodpasoBarenbHbiX  yupexkaenuit. JILA.Anexkcanaposa; 1o peJlaKuueit
A.I'' Mopxosrnga. M.: Muemo3una, 2011

5. KoHTpoibHBIE M CaMOCTOATENBHBIE padoTel 1o anrebpe.l0 kiace: K ydeOHHKY
Al MopkoBuua «Anredpa u Havana anaymsa. 10-11 xmaccs/ M.A.Ilonos. M: M3narensctBo
«Dx3amen», 2011

6. KoHurpoasHblE M CcaMOCTOATEIbHBIE padoTel 1o anrebpe.ll kimace: K ydeOHHKY
AT Mopjikosuua «Anredpa u pauana agammza. 10-11 kimacest/ M.A.TTomos. M: M3narenscTro
«IK3ameny, 2011

7. 3amaum ¢ napamerpaMu. KoopauHaTHO-mapaMeTpHYecKuid MeToi: ydeOHoe mocodue/
B.I1.Moacnos. — M.: M3arenseTBo «Dx3ameny, 2006.

8. Marematuka.9-11 kmacenl: pemenue 3ajaHuit EI'D BBICOKOH CTCIEHHM CIOKHOCTH:
OCHOBHBIC METOBI U IIpueMbl/ aBT.cocT.M.A.Kynaykos. Boarorpax: Yuurens, 2010

9. Tleomerpus. [Iupaxrtudeckne marepuansl. 11 kiace: (Ga3oBbif W npodui. yporHu /
b.I'.3uB. —12-e u3a. — M.:IIpocemenue, 2012.




