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OCHOBHBIE MATEMATHWYECKUE ITOHATHA M ®AKTBI

Apugpmemura, ancebpa u Havanra aHanuza.

HaTypanersie uucia (N). IIpoctsie u cocraBuble upcna. Jlemutens, kparHoe. Haudompmmi
OOIIHi JeNuTeNb, HauMeHbIIee 00IIIee KPaTHOE.

INpusnaku nemumocTd Ha 2, 3, 5, 9, 10.

Ilensie gucna (Z). Panwonansusle umcna ((J), UX CIOKEHHE, BLIYHTAHHE, YMHOXKCHHE H
nenenve. CpaBHEHHE PalMOHANBHBIX Yncell. JledcTBUTENbHBIE Yicna (R), X NPEACTABICHUE B BHIE
mecATHUHBIX Japobeif. MzoOpaxende umcen Ha OpaAMOH. Mojyns JEHCTBUTENIBHOIO YMCIA, €ro
reoOMeTPUIECKHUH CMBICI.

YrcoBEIE BRIpaKeHUS. BrIpaskeHHs ¢ TEpeMEHHBIME. POPMYIIBl COKPAEHHOTO YMHOKEHHS.

CTeneHb ¢ HATYPAIBHBIM H pAlHOHAIBHEIM [TOKa3aTeneM. ApHOMETHYECKUH KOPESHD.

Jlorapumel, X CBOMCTRA.

OnEowIeH ¥ MHOTrOWIeH. MHuorouseH ¢ ofHO# nepemenHo#. Kopens MHoroqyieHa Ha npumepe
KBaJ[PaTHOI'0 TPEXWICHA.

[Tonstne ¢ynkuuwn. Cmocobsr 3amanus Qynxmup. OOnacTh ONpeieNeHHs K MHOKSCTBO
sgauenuil QyHkmud. ['padpux Qynkuuu. Bospacranue M yObIBaHHE QYHKLIMH; [EPUOHIHOCTD,
JETHOCTL, HEUETHOCTh. JIOCTATOUHOE yCIoBHE Bo3pacTanus (yObIBaHHA) (QYHKIMH Ha IPOMEKYTKE.
ITonstue sxcTpemyma. Heobxomumoe yernore sxcTpemyma Qyukiuu (Teopema ®epma). Jloctarodnoe
ycnosue skcrpemyma. Hanbonpiee 1 HauMeHbIIEe 3HAYeH s (PYHKIUH Ha TIPOMEKY IKe.

Ompejieiensie W OCHOBHEBIC cBoiicTBa (yHKImI: JHHEHHOH y=kx+b, KBajpaTH4HON
y=ax’+bx+c, cremenHo#t y=ax"(neN), y=k/x, mnokazarensHo#t y=a', a>0, norapE(MUYECKOH,
TPUIOHOMETPHYECKUX (Y=Sin X, y=cos X, y=Ig X, y=clg X), apu()METUIECKOr0 KOPHS Y= v x.

Vpasruenue. Kopuu ypaBHenus. JIoHATHE PABHOCUIILHEIX YPABHEHHH.

Hepagenctra. Pemmrenns HepaBeHcTBa. [I0HATHE pABHOCHIIBHEIX HEPABEHCTB.

Cucrema ypaBHeHUH ¥ HepaBEHCTB. PelIeHus: CUCTEMBI.

Apudmernueckas ¥ reoMeTprdeckas nporpeccud. @opMyia n-ro uiaeHa M CyMMBI IEPBBIX 77
4IeHOB apudmermyeckoll mporpeccus. @opMyna »-TO WiI€HAa M CYMMBI IIEPBLIX 71 YICHOB
TeOMETPUYECKOH TPOTrPECCHH.

@opMyIIEl CHHYCa ¥ KOCHHYca CyMMBI M pasHOCTH IByX apryMmeH1oB. IIpeobpasosanue B
[IPOHU3BENCHHE CYMM Sinctsing, cosatcosp.

Onpenenenne npou3BojHoi. EE dusudeckuit m reomerpuueckuii cmpici. [Ipoussosibie

GyHKIMi y=sin x, y=cos x, y=tg x, y=a’, y=ax"(neN), y=In x.

T'eomempus,

[Mpsimast, J1yd, OTPE30K, JIOMaHas; JUIMHA OTpe3ka. YTOJ, BeIMYHHA yria. BepraxajibHble H
cMekHBIE YIIIbl. OKpYKHOCTb, Kpyr. [lapasuiensHbie IpsaMble.

[Tpimvepsr mpeobpasoBanus ¢uryp, Buasl cummerpuil. IlpeoOpasoBanue nono0Ms M €ro
CBOHCTBA.

Bexropsl. Onepauun HaJl BEKTOPaMH.

MHOTIOYroJbHUK, €ro BepliuHBl, CTOPOHB ¥ juaroHamd. TpeyromsHuk. LEro menuaua,
buccekrpuca M BbICOTA. Bumsl TpeyroyibHHKOB. COOTHOIIEHHS MKy CTOPOHAMH H YTIaMH
IPSMOYTONBHOIO TPEYTOIbHUKA. YUEeTHIpEXYTONBHUK: NapajuleorpaMM, INPAMOYIOJBHHK, poMO,
KBaJpaT, Tpalemys.

Okpy»¥HOCTb W Kpyr. L[eHTp, XOpHa, DHaMeTp, pajuyc, kacaTelbHas K OKpy:KHocTH. Jyra
okpyxkHOCTH. CekTop. IleHTpanbHble i BIMCAHHBIE YIJIEL.

DopMymIEl TIOMALH TPEYroNbHUKA, IPAMOYTOJIBHHKA, IapajuienorpamMa, pomba, KBajapara,
TpameIum.

JlnvHa OKpPY/KHOCTH W JUIMHA JIyrd OKpyxkHocTd. Pamwannas mepa yrna. [Tnomans xpyra u
IUIOIIAb CEKTOPA.

- [ogobue. [Mopobusie Gurypst. OTHOUICHKHE IITOIHAAEH TOXOOHEIX Quryp.



[Tnockocts. IlapannensHble W Nepecekaromuecs IUIOCKOCTH. IlapauensHOCTh TIpAMON |
TUIOCKOCTH. YTOI IPSIMOH € INOCKOCTEIO. [lepneHIuKynsap K MIOCKOCTH.

HByrpannsie  yriel. JIMHEHHBIH yrom JABYrpaHHOro yria. llepneBAMKYNIPHOCTE IBYX
IJIOCKOCTEH.

Muororpansuku. Mx Bepmmwnsl, IpaHM M AdaroHaimy. [lpamas ¥ HakIOHHAs IPU3MBL
nupaMusl. [lpapunsHas IpusMa U OpaBHiIbHad IUpaMua. [lapannenenueibl, HX BHIbL.

Qurypsl BpalleHHs: UWIMHADP, KOHYC, cdepa, map. LlenTp, nuamerp, pamuyc chepsl mapa.
ITnockocts, kacarenbHas K chepe.

@opMyna mIouaad IOBEPXHOCTA X 00BEMa IPU3MEL.

Gopnyna oAU MOBEPXHOCTH M 00bEMA THPAMUIBL.

Qopmyna IIoMmaay IMOBEPXHOCTH B 00BEMa IMIIMHIPA.

Dopmyna mnomaay MoBepXHOCTH H 00bEMa KOHYyCa.

Dopmyna 06péMa mapa.

Qopmyna momany chepsl.

OCHOBHBIE ®OPMVYJILI M1 TEOPEMBI

Anzebpa u nayana ananuza

CaoticTa QyHKIHil y=kx+b, y=k/x, y=ax’+bx+c 1 ux rpauKy.

CpoiicTBa KOpHEH KBagparHoro TpéxuneHa. Pa3nojkeHHe KBaJpaTHOTO TpéXdWieHa Ha
JIMHEHHEBIE MHOKHTETH.

CpoiicTBa 4MCIOBBIX HEPABEHCTB.

Jlorapudm mpou3BeIeHN, CTENEHH H YaCTHOTO.

Onpenenenne H CBOUCTBA QYHKIMN Y=5in X, Y=C0S X, y=Ig X, y=clg X 1 UX TpaQHuKH.

Pelenue ypasHeHuUM BUAA Sin X=a, cOS X=a, Ig X=a.

MDopMyIEl IPUBEACHUS. 3aBUCHMOCTH MEXIY TPUIOHOMETPHUYECKHMMH (YHKIHMAMH OJHOTO H
TOIO JKe aprymeHTa. TpHroHoMerpuyeckue (yHKIUH ABOHHOrO aprymenTa. [Ipousse/ieHus ¥ CyMMBI
JIBYX TPUTOHOMETPHYECKUX (PYHKIMI.

Teomempus

CroiicTBa paBHOOEAPEHHOI0 TPEYTOIbHUKA.

CroiicTBa TOYEK, PAaBHOYJANEHHEIX OT KOHIIOB OTPEe3Ka.

ITpu3HaKy MapauIeIbHOCTH IPSIMEIX.

Cymma yrio tpeyroibHuka. CyMma BHEITHUX YIJIOB BBITYKIOI0 MHOTOYTOJIBHHKA.

[Tpu3Haky mapaiienorpaMMa, ero CBoicTBa.

OKpy»KHOCTB, OIMHCAHHAS OKOJIO TpeyronbHuKa. OKpY’KHOCTh, BIIMCAHHAs B TPEYTONBHUK.
KacarensHast K OKpYKHOCTH M e€ cBoiicTBa. BenmuuuHa yria, BIUCAHHOTO B OKPYXKHOCTE.

[Mpuznaku Mo 00U TPEyroIbHUKA.

Teopema [Tugaropa.

dopmMyITsl IUIONIAEH TapalieliorpaMMa, TpeyroIbHHUKa, TPalelHH.

dopmyIa paccTOSIHUS MEXKTY JIBYMs TOYKaMHU IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

[Ipu3HaK mapauien-HOCTH IPIMOIT | IUI0CKOCTH. TIpu3Hak napamieIbHOCTH IIIOCKOCTEH].

TeopemMa 0 TWEpHEHAUKYISIPHOCTH NpPsAMOH M IUIOCKOCTH. [lepneHaukynspHOCTh ABYX
IIOCKOCTEH.

TeopeMsbI 0 HapaIeT,HOCTH | MEPIeHUKYISPHOCTH MIIOCKOCTEH.

Teopema o Tpéx HmEepIEHIUKYIAPAX.

CTPYKTVYPA BUJIETA 1 KPUTEPUIM OLIEHKH

BerymuTensHoe ucnbiTanue orneHuBaeTes mo 100-6annsHol mikane. MuHUMAaNIbHOE KOMMYIECTBO
6aIoB IS MOJYYeHHUs OIIEHKH «3a4TeHoy - 39.



Yacte A cocrouT u3 15 3amanuii, 32 KakJoe IPABHWIHHO BHIIOIHEHHOe — 4 Oauta. MakcuManbHoe
KOJIH49ecTBO GasuioB 3a 9acTh A — 60.
Yacte B cocrouT u3 4 3a1anuii, 38 KaX/J0€ PABHILHO BBITONHEHHOE — 5 Oayios. MakcuManbnoe
KomuecTBO Oasos 3a yacTe B — 20.
Yacte C cocrout 13 2 3aaHuil, 3a KaX/10€ NpaBWIbHO BeINOJIHEHHOE — 10 Oayutor. MakcumansHoe
KonuuecTBO Oamros 3a gacth C — 20.

OBPA3EL[ DK3AMEHAIIMOHHOI'O 3AAHM I

Yacmv A. Ommemvme HOMEP NPAGUIbHO20 OMGEMA 6 obnacmiu

omeGemog A

Bapuanm bl OIMGEFOE

No Saganus 1 2 3 4 5
Al | Beraucnute: % 5 6 7 8 9
A2 | Beraucnure: (ﬁ + «/5)(\/7— Jg) 11 10 8,5 2 12
x+4 .
A3 | f(x)= T Haiinure 3navenue Gyaxuoun £ (- 2). -3 1 -2 2 3
X+
A4 | Pemmre ypaBrenue: 63+ 5x=28. =7 —6 -2 6 7
A5 | Pemure ypaBuenue: 4> =64 . 0 -0,5 | 05 -1 1
A6 | Hatinure cymmy KopHel ypaBHeHus x° —4x+3=0. 9 -3 4 3 ~4
A7 | Haiinure 3sHadenue x 13 ycnoBus logy-x=3. lg3 10 310 3 1
Halimure HauMeHbIee Melioe 9uCiI0, MpUHAIeKAaIIee
A8 | - 2 -2 0 ~1 1 2
obnactu onpenencHus QYHKIHE Y = ,
Nx+2
A9 | Beramenure: sin90° —cos180°. 0 1 0,5 2 =1
Haitmure KOpEHb ypaBHEHHUA 2c0sx=+/3,
T T 2 7
Al0 . [ 7;} 0 s - ssnes —
IPHHAUTEIKAIIH OTPE3KY 0;5 : 6 3 3 4
All | Haftnure 3uauenve BeIpakerms 5227 .92 7 45 49 1 5 9
Halinute naumensplnee 3nadeHue QyHKuuH f(x)=7 - 3:
Al2 by FO=T=3 1 | o i | @ | 2
Ha otpeske [-1; 2].
Al3 | f(x)=x"-4x . Haiinute sHagenne npomssomuoit f*(2). 28 0 =13 14 8
Kacarenenas x rpaduxy QyHKOum y=f(x)IpH x=x,,
Al4 % . , 3 -3 1 -1 2
napasielbHa IpsMoi y =-3x+1. Haitaure f/(x,).
OOBeM NpaBUIBHON TPEYTONBHON MUpaMUILI paseH 2, a
Al5 | BBICOTA 5TO# IHPaMHZEL aBHa 6. Haitmure muronais 1 ) 3 4 5
OCHOBAHUS 3TOH MUPAMUTEL.
Yacme B. Haninuume omeem ¢ obaacmu omeemos B
14
Bl | Haligure 3HaueHuEe BRIpaOKEHUS ( ~63 ] - (\E —7).
3-1




B2 | Pemure ypasuenue log, (3x—17)—log, (x+1)=0.
B3 | Haitnure HauMeHbLIIEE [IEN0E PENIEHHE HEPaBEeHCTBA 3% > 2—;-5 :
B4 | HalimuTe KOMHYECTBO LIENBIX PEHICHHH HEPABEHCTRA | x= 7‘| £3.
Yacme C. Hanuwume pewerue 8 obnacmu omsemos C
Cl | Pemmte ypapmenme (vV—4x” —2x+1)? =—7x* +4x+1.
) B npsamoyromsHoM Tpeyronsuuke ABC Bricota CH, mpoBe/ieHHas B3 BEPIIMHEI Iipsamoro yria C

panna 3, AC=5. Haitaure miomans tpeyronsauka ABC.

CIIMCOK JIUTEPATYPBI

Ocnosnas numepamypa.

1. Asrebpa u Hadana marematmdeckoro apanusa 10 xmacc. B 2 4. U. 1. Yyebuux mis
yyamuxcs o6meo6pasopatenbHBIX yupexaeHuil (mpodunsHei yposens)/ A. I. Mopaxosud,
[1.B.Cemenos - M.: Muemosnna 2014 r.;

2. Aunrebpa u Hauaja matemarmyeckoro anammsa 10 xmacc. B 2 4. Y. 1.3amaunux i
yyanmxcs 06meobpasoBaTenbHpX yapeskaennii (mpodunsHbi yposens) A. I'. Mopnkosnd,
I1.B.Cemenos - M.: Muemosuna 2014 r.;

3. Anrebpa u Hayana mMaremarddyeckoro amamusa 11 kmace. B 2 . Y. 1. VyeGuuk s
yaanmxcs 061eo6pa3oBaTenbHsx yupekaennil (mpopunerpii yposens)/ A. I'. Mopakosud,
[1.B.Cemenon - M.: Muemosuna 2014 1.;

4, Anrebpa u Hauana Maremardueckoro amanmsa 11 xmacc. B 2 4. Y. 2. 3amavunuk s
yuanmxcs: 00meobpa3oBaTeNbHBIX yupexkaenuil (MpoduibHbi ypoBens)/ A. I'. Mopaxosuy,
I1.B.Cemenon - M.: Muemosuna 2014 r.;

5. Vuebuuk. I'eomerpus, 10-11: yue6. mna odmeobpaszosar. yupexaenuid @ 0a3oBbli 1
npotun. yporuu / [JL.C.Aramacsu, B.®.Byrysos, C.B.Kagomues u np.]. — 17-e m3n. — M.
[Tpocrentenue, 2014.

JlonoanumenvHas iumepamypa:

1. Anrefpa ¥ Hagana a"anusa. 10 kiace (IpOQHIBHBIN YPOBEHB): METOAUYECKOE Mocodue
mns yamrens. A.I.Mopakosuy, [1.B.Cemeros. M.: Muemosuna, 2011r.

2. Aunrefpa u Hadana asanusa. 11 xiacc (IpoduIbHbIH yPOBEHB): METOAMYECKOE OCODUE
g yaurens. A.I.Mopakosuy, IT1.B.Cemenos. M.: Muemosuna, 2011r.

3.  Aunre6pa u navama maremarmdeckoro ananmsa. 10 xmacc. CamocrosTensHas paboTE!
jusl yyammxcs obnreobpasoBatebHBIX  yupexaeHui. JILA.AnekcaHnpoBa; IOX penaxiueii
A.I'' Mopakosuya. M.: Muemosuna, 2011

4. Anrebpa m Hauama MareMaTudeckoro anammsa. 11 xmace. CamocrosTenbHas paboTsl
s yyamuxcs obireofpazoBarensHbIX yupexaenud. JLA.Amexcanmpora; 1O penakuuen
AT Mopaxosuya. M.: Muemo3znna, 2011

5. KoHTponbHBEIE M camocrosTensHsle paGorsl 1o anrebpe.l0 kmace: k  y4eOHHKY
AT .Mopaxosuua «Anre6pa u navana aganmsa. 10-11 xmacesl/ M.A.Ilomos. M: M3narensctso
«DxzamMery, 2011

6. KomrpomsHble M camocTosTeNbHEE paGoThl o amrebpe.ll kmace: k yueOHHKY
A" Mopaxosuua «Anre6pa u navana agamsa. 10-11 xnaccs/ M.A.IJomos. M: HM3snarenscTso
«Dr3ameny, 2011

7. 3amagx ¢ mapamerpamu. KoopamHaTHO-napaMeTpHIecKui MeTon: ydeGHoe mocobue/
B.I1.Monenos. — M.: Manarensctso «Dx3ameny, 2006.

8. Maremaruka.9-11 xmaccel: pemenue 3amanuit EI'D BBICOKOH CTENEHM CIIOKHOCTH!
OCHOBHEBIE MeTOIEI B npueMsl/ aBT.cocT.M.A . Kynayxos. Bonrorpan: Yuurens, 2010



9. Teomerpus. Jlmpmaxrtuueckme marepmaisl. 11 kmacc: 6aszoBelif m mpodui. yposHu /
B.I'3uB. — 12-e m3a. — M.:Ilpoceewenne, 2012.
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