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OCHOBHBIE MATEMATHUYECKUE ITOHATUA U ®AKTHI

Apupmemuxa, areebpa u Hawaia AHAIU3A.

Harypanbnbie uncna (N). IIpocteie u coctaBHble ymcna. Jlemutenb, kpatHoe. Hawmbombmmit
oOmmuii enuTenb, HauMEeHbIIee 001Iee KpaTHOE.

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

Lensie yncna (Z). Parmonanpabie yrcina (Q), UX CI0KCHHE, BRIYUTAHNE, YMHOKCHHUE U JICTICHHC.
CpaBHeHME palmoHaNIBHBIX yKcel. JleiicTBuTenbHble uncna (R), UX npeAcTaBieHUE B BUJIE ECATUYHBIX
npobeii. M3oOpaxkeHue ymcen Ha NpsMOW. MoOynb JEHCTBUTEIHHOTO YHUCIA, €r0 I'€OMETPHYSCKUN
CMBICII.

YucnoBble BRIpaKEHNs. BeipakeHus ¢ nepeMeHHbIMU. DOpMYIIbI COKPAIEHHOTO yMHOKEHHS.

Cremnenp ¢ HATYpAJIbHBIM U PAIMOHAIBHBIM TTOKa3aTesieM. Apu(pMEeTUIECKU KOPEHb.

Jlorapumpsl, UX CBOMCTBA.

OnHousnieH U MHOTOUJIEH. MHOTOWIEH ¢ 0/IHOM nepeMeHHo. KopeHb MHOrowieHa Ha TpuMepe
KBaJIpaTHOTO TPEXUJICHA.

[lonstne ¢ynkuuu. Crnocobsl 3amanuss (yHKuuu. OOIacTb ONpENeNeHHs W MHOXKECTBO
3HaueHUN QyHkuuu. I'papuk ¢yHkuuu. Bospacranue u yObiBaHMe (QYHKIMM; NEPUOJUYHOCTD,
4€THOCTb, HEUETHOCTh. JloCcTaTOuHOE ycioBHe Bo3pacTaHus (yObIBaHHs) (DYHKIMM HA TPOMEKYTKE.
[Tonsarue sxctpemyma. Heobxoaumoe ycinosue sxctpemyma dyakinuu (teopema depma). Jlocrarounoe
ycnoBue skcTpeMyma. Hanbosbiiee 1 HauMeHbllee 3Ha4eHHs] PYHKIIMU Ha IPOMEXKYTKE.

Omnpenenenre U OCHOBHBIE CBOMCTBA QyHKIMI: uHEHHON Y=KX+Db, kBamparuunoit y=ax2+bX+C,
crenennoit y=ax" (neN), y=Kk/X, nokazarensnoii y=a*, a>0, norapupMuuecKoi, TPHTOHOMETPHIECKHUX
(y=sin X, y=co0s X, y=tg X, y=ctg X), apudpmeTinaeckoro kopHs y="V X.

VpaBuenue. Kopau ypaBaenus. [loHsiTHe paBHOCWIBHBIX YPaBHEHUH.

HepasenctBa. Pemienns HepaBeHcTBa. [[oHsITHE paBHOCUIIBHBIX HEPABEHCTB.

CucreMa ypaBHEHU U HEPABEHCTB. PelieHns: CUCTEMBI.

Apudmernueckas u reomerpudeckas nporpeccur. Gopmyna N-ro wieHa U CyMMBbI HEPBBIX N
yIeHOB apudmernyeckoil mnporpeccun. Dopmyia N-ro uieHa W CYMMBI HEPBBIX N  YJIEHOB
reOMEeTPUYECKON MPOTPECCHUH.

@opmyibl CMHYca M KOCHHYyca CyMMBI M Pa3HOCTH JBYX aprymeHToB. IIpeoOpa3oBanue B
pOM3BEICHUE CyMM SiN ar#Sin S, COS a#Cos L.

Onpenenenyie npousBojHoi. E€ (¢usnyeckuii M reoMeTpHyeckuil cMbICA. IIpon3BOHBIE
byukui y=sin X, y=cos X, y=tg x, y=a*, y=ax" (neN), y=In x.

T'eomempus.

[Ipsimas, 1y4, OTpe30K, JIoMaHas; IJIMHA OTpe3Ka. YToJl, BeJIMUMHA yria. BepTukanbHbie 1
cMeXHbIe yriibl. OKpY)KHOCTb, KpyT. IlapannensHbie npsMsle.

ITpumeps! npeoOpazoBanus puryp, Buasl cummeTpuil. [IpeobpazoBanue nogodus u ero
CBONCTBA.

Bekropsl. Onepanuu HajJ BEKTOpaMH.

MHOroyrojipHHK, €ro BEpIIMHBI, CTOPOHbl M JjauaroHanu. TpeyronbHuk. Ero wmennana,
OuccekTpuca M BbIcOTAa. Buabl TpeyroabHUKOB. COOTHOILIEHHS MEXIy CTOPOHAMHU U yrilaMu
IPAMOYTOJBHOTO  TPEYTONbHUKA. UETHIPEXYrOJbHUK: MapauIeJorpaMM, IIPAMOYTOJBHHUK, pPOMO,
KBaJpaT, Tpamneuus.

OxpyxHocTb M Kpyr. LleHTp, Xopaa, aumamerp, paaumyc, KacaTelbHas K OKpyxXHoOcTH. [lyra
okpyxHocTu. Cexktop. LleHTpanbHble 1 BIIMCaHHbIE YTIJIbI.

@opMynbl IUIOIIAAM TPEYroNbHUKA, NMPSAMOYroJbHHMKA, MapajuiesorpamMmma, pom0a, KBajparta,
TparenuH.

JlnuHa OKpPYKHOCTM M JJIMHA JYyrd OKpyKHOCTHU. Panmannas mepa yrna. [lnomans kpyra u
IUIOIIA/b CEKTOPA.

[Tono6ue. [onoOHbIe purypsl. OTHOIIEHHE TUTIOIIAAEH MOIOOHBIX PUTYD.

[Tnockocte. [lapamiensbHble M Tepecekaromuecs IUIOcKocTu. [lapamnensHocTs HpsIMOM U
IUIOCKOCTHU. YTOJ MPSIMOi ¢ TUIOCKOCTRIO. [lepnenauKynsp K mI0CKOCTH.



JIByrpanHble yrael. JIMHEHHBIM yros JAByrpaHHOro yria. llepneHaukyiasspHOCTH OBYX
IIJIOCKOCTEM.

MHuororpanHuku. VX BepiiuHel, rpadu U auaroHanu. [IpsiMast 1 HakJIOHHAs IPU3MBL; IUPaMU/IbI.
[IpaBunbHas npu3Ma u npasuibHas nupamuaa. [lapamienenunensl, UX BUIBIL.

@Ourypsl BpallleHUs: UWIMHID, KOHYC, cdepa, map. Llentp, nuamerp, paguyc cdepsl 1mapa.
[TnockocTk, KacarenbHas K cdepe.

dopMyna II0MmaM NOBEPXHOCTH U 00HEMA IIPU3MBL.

dopMyna II0MaaM MOBEPXHOCTH U 00HEMA THPAMUIEL.

dopmysia II0MAaM HOBEPXHOCTH M 00bEMa IUIUH/IPA.

®opmysia IIOMAaU HOBEPXHOCTH M 00bEMa KOHYCa.

®opmysia 06bEMa mapa.

®dopmyna mwionaan cQepel.

OCHOBHBLIE ®OPMVIJIbI U TEOPEMbBI

Aneebpa u nauana ananuza

Coiictpa dynxrmii y=Kx+b, y=Kk/X, y=ax?+bx+c u ux rpaduxu.

CBoiicTBa KOpHe# KBafpaTHOro TpexuieHa. PasoxeHne KBapaTHOrO TPEXUIEHa Ha JUHEHHbIE
MHOKHUTEITH.

CBoiICTBa YK CIIOBBIX HEPABEHCTB.

Jlorapudm npou3BeaeHHs, CTETIEHN U YaCTHOTO.

Omnpenenenue u cBOWCTBA QYHKIMIA Y=SIN X, y=COS X, y=tg X, y=Ctg X u ux rpaduku.

Perrenune ypaBHeHuit Bua Sin X=a, COS X=a, tg x=a.

@opMynbl TIpUBENICHHSI. 3aBUCUMOCTH MEXKIy TPUTOHOMETPUYECKHMHU (YHKIUSMH OIHOTO W
TOTO XK€ aprymeHTa. TpuroHomerpuyeckne (GyHKIMHU IBOHHOTO aprymMeHTa. [Ipon3BeaeHUst M CyMMBI
IBYX TPUTOHOMETPUYECKUX QYHKIIHH.

T'eomempus

CBoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA.

CBoiicTBa TOYEK, PABHOYIAJIEHHBIX OT KOHIIOB OTPE3KA.

[Ipu3Haky napauieabHOCTH HPSIMBIX.

CymMa yrioB TpeyrosibHMKa. CyMMa BHEIIHHUX YIJIOB BBIIIYKJIOIO MHOTOYrOJIbHUKA.

[Ipu3Haku napamienorpaMmma, €ro CBOMCTBA.

OKpy»XHOCTb, OIIMCAHHAs OKOJIO TPEYroJibHUKA. OKPY)KHOCTb, BIMCAaHHAs B TPEYTOJIbHHUK.
KacaTenbHasi K OKpY)KHOCTH M €€ CBOICTBa. BenuuuHa yria, BIMCAHHOTO B OKPY/KHOCTb.

[Ipu3naku nmomo6us TpeyroabHUKA.

Teopema [Tudaropa.

@opmybl IJI0IIAEH apajljieorpaMmma, TpeyrojabHUKa, Tpareuuu.

dopmyIa pacCTOSTHUSA MEXKy IBYMSI TOUYKAMHU INIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

[Ipu3Hak napaieabHOCTH NPAMOUN U MIOCKOCTH. [Ipu3HaK napaienbHOCTH IIIOCKOCTEM.

Teopema 0 NEPHEHAUKYIAPHOCTH NPSMONM M IUIOCKOCTU. llepneHauKyasspHOCTh ABYX
IUIOCKOCTEM.

Teopembl 0 mapauIeIbHOCTU U NEPHEHAUKYISIPHOCTH TIOCKOCTEN.

Teopema 0 TPEX TEpPrEHIUKYIAPAX.

CTPYKTVYPA BJIETA 1 KPUTEPUU OLIEHKM

BerynurensHoe ucnbiTanue onenuBaetcs o 100-6amnpHoi mikane. MUHUMAaNbHOE KOJTHMYECTBO
0aJUIOB TSI TOJTYYEHHUS OIICHKH «3auTeHO» - 39.
Yactb A coctouT u3 15 3aanuid, 3a Kaxa0€ MpaBUWIbHO BEIIOTHEHHOE — 4 Oamta. MakcuMaiabHOe
KOJIHMYECTBO 0aIoB 3a yacTh A — 60.

Yacte B coctout u3 4 3amanuii, 3a Kax/10€ MPaBUILHO BBIMIOJTHEHHOE — 5 0amioB. MakcumansHOe
KOJIHM4YeCcTBO 0amioB 3a yacts B — 20.



Yacts C cocTouT U3 2 3aJ1aHuil, 3a KaX/J10€ NPaBUIbHO BbINOIHEHHOE — 10 6ayioB. MakcuMmainbHOe
KommyecTBo OayioB 3a yacts C — 20.

OBPA3EIL 5K3AMEHAIIMOHHOTI'O 3A/IAHU A

Yacms A. Ommemvme HOMeEp npasulbHOco omeema 6 obnacmu

Bapuanmuor omeemosg
omeemog A

No 3aganusg 1 2 3 4

N

Al | Beraucmure: X . 5 6 7 8
J2

A2 | Bermenure: (7 +45)(/7-V5). 11 | 10 | 85 | 2

4
A3 | f(X)= X**  Haitmire suauenne bynxrmu f (- 2). 3 1 _2 2
X+1
A4 | Pemmmte ypaBHeHue: 63+ 5x = 28. 7 -6 -2 6
AS | Pemute ypaBHeHue: 4% =64, 0 -0,5 0,5 -1
A6 | Haiimure cymMy KopHeii ypaBHeHHs X *— 4X +3=0. 9 -3 4 3
A7 | Haitmure 3Hadenue x u3 ycimoBus log o Xx=3. lg 3 10 ffm 3
Haitaute HanmeHblee 1esnoe Ynucio, NpuHaIIeKaIiee
A8 | oGmactu onpenenaeHuss GyHKIUA Y = . —2 0 -1 1
JX+ 2
A9 | Berancnure:  sin 90.— cos180-. 0 1 0,5 2
Haiigure KOpPEHbB ypaBHCHUSA 2C0s X 2.3,_
Ve Vs 2
A10 y [z ] 0 z z il
pUHAUICKAUN 0Tpe3Ky | O; 6 3 3

[Ta gl

All | Haiiaute 3HauyeHHe BhIpaxeHus 5°9° . 9~10997 45 49 1 5

Haiinnte Haumenbinee 3Hadenne GpyHkuu f (x) = 7 — 3x

Al2 Ha otpeske [-1; 2]. -1 0 . -2

A13 | f(x)=x*-4x. Haiigure 3HaueHne Mpou3BoAHOM f '(2) . 28 0 -13 14
Kacarenbnas k rpaduky Gpynkuuu y = f (X) mpu X =X,

Al4 . . , 3 -3 1 -1
napajieabHa npsamoit y = —3x +1. Haiimure f'(X,) .
O6beM mpaBUIILHOW TPEYroJbHON NMUpPaMUIbl paBeH 2, a

Al5 | BPicOTa 3TOM mMpaMuiabl paBHa 6. Haiinure miomans 1 5 3 4

OCHOBaHHS dTOU ImupamMubl.

Yacmoe B. Hanuwume omeem ¢ obnacmu omeemos B

Bl Haiinure 3HaueHne BoIpaXeHUs (\ 14_ -6 \?‘j (\/3 — 7).

B2 | Pemmre ypasrenue log, (3x —17) — log,( x+1) =0.

B3 HaiiguTe HauMeHBIIIee 1IeI0¢e PCHICHUC HCPABCHCTBA S—X > 2=X .

X X

B4 Haiinure Konu4yecTBO LENbIX pelIeHuil HepaBeHcTBa | X —7| < 3.




Yacms C. Hanuwume pewienue 6 oonacmu omeemos C

Cl | Pemmnte ypaBHEHUE (VZ A= 2% + 1)°= —TX*+ 4x + 1.
I B npsmoyroasHoM TpeyronbHuke ABC Boicota CH, npoBeneHHas U3 BepinHbl npsiMoro yria C

paBHa 3, AC=5. HaiinguTe momanas Tpeyrojisanka ABC.
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OcHosnas tumepamypa:

1 Anrebpa m Hayama maremaruueckoro ananmuza 10 xmacc. B 2 4. Y. 1. YuebHuk mns
yyauxcs o01eo0pa3oBaTeNbHbIX YyupexaeHul (mpoduibHbeiii ypoBeHs)! A. I'. Mopakosuy,
I1.B.Cemenos - M.: Muemo3suna 2014 r.;

2. AnreOpa u Havana mMatemarmueckoro ananmmsa 10 wmace. B 2 4. Y. 1.3agaunuk mms
yyauxcs o01eo0pa3oBaTeNbHbIX yupexaeHui (mpoduibHbiil ypoBeHs)! A. I'. Mopakosuuy,
I1.B.Cemenos - M.: Muemo3suna 2014 r.;

3. AnrebOpa m Hawanma Marematudeckoro aHaymsa 11 kmacc. B 2 4. Y. 1. YueOnuk ms
yyanxcs o0OmieoOpa3oBaTeNbHbIX YyupexaeHud (mpoduibHelii ypoBeHs)/ A. I'. MopakoBuy,
I1.B.Cemenos - M.: Muemo3suna 2014 r.;

4.  AnreOpa u Havayma Mmaremarudeckoro aHanmsa 11 kmacc. B 2 4. Y. 2. 3amaunuk st
ydaixcs o0OmeoOpa3oBaTeNbHbIX YyupexaeHud (mpoduibHelii ypoeHs)/ A. I'. Mopukosuy,
I1.B.Cemenos - M.: Muemo3sura 2014 r.;

5. VYuebnuk. I'eomerpus, 10-11: yued. ans obmieoOpa3oBaT. yupexaeHUN : 0a30BbIH U
npodun. ypoBuu / [JI.C.AranacsH, B.®.byrysos, C.b.Kagomues u ap.]. — 17-e¢ uzm. — M.:
[Tpoceemenue, 2014.

Jlononnumenvuas rumepamypa:

1. AunreOpa u Hauana aHanmm3a. 10 xracc (mpoduabHBIA YPOBEHB): METOIUYECKOE TTOCOOHe
s yautensi. A.I'.Mopakosuy, I1.B.Cemenos. M.: Muemo3una, 2011r.

2. AnreOpa m Havana aHanuza. 11 kmacc (mporIIbHBIN YPOBEHB): METOIUYECKOE TTOCOOHE
s yaurensi. A.I'.Mopakosuy, I1.B.Cemenos. M.: Muemo3una, 2011r.

3. AunreOpa m Hauaja Maremarudeckoro aHaiusza. 10 kmacc. CamocrosiTesbHast pabOTHI JTst
ydamuxcsi  oOmeoOpazoBaTenbHbIX — yupexaeHuil.  JILA.AnmekcanapoBa;, Toja  pemakiuei
A.I''Mopakosuua. M.: Maemo3uHa, 2011

4. AnreOpa m Hayaia MareMarudeckoro ananuza. 11 kmacc. CamocTosiTenbHas paboOThI IS
yJamuxcs — o0meoOpa3oBaTebHBIX  yupexacHud. JLLA.AnekcaHapoBa, TI0J  peIaKIHeH
A.I''Mopakosuua. M.: Maemo3uHa, 2011

5. KoutponbHbie U caMocTosTeNbHBIE paboThl Mo anredpe.l0 kmacc: K y4eOHHKY
A.I''MopakoBuua «Anrebpa u Hayama aHanuza. 10-11 kmaccel/ M.A.IlomoB. M: M3aarenbcTBO
«DK3ameny, 2011

6. KonrtponbHble U caMocTosATeNbHbIE paboThl 1o anrebpe.ll kmacc: kK y4eOHHKY
A.I''MopakoBuua «Anrebpa u Hayama aHanusa. 10-11 kmaccel/ M.A.IlomoB. M: M3aarenbcTBO
«DK3ameny, 2011

7. 3agauu c mapamerpamu. KoopamHaTHO-TIapaMeTpuyecKuil MeTo1: yueOHoe mocobue/
B.I1.MogaenoB. — M.: U3narenbctBo «OKk3amen», 2006.

8. Maremaruka.9-11 knaccel: pemenue 3aganuii EI'D BbIcOKO# cTeneHu ClI0KHOCTH:
OCHOBHBIE MeTO/Ibl U MipueMbl/ aBT.cocT.M.A.KyHaykoB. Boarorpan: Yuutens, 2010

9. Teomerpus. Iunaktudeckue Matepuansl. 11 kmacc: 6a30BbIit 1 ipodui. ypoBHU /
b.I'.3uB. — 12-¢ u3n. — M.: IIpocsemenue, 2012.




