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OCHOBHBIE MATEMATUYECKUE TTOHATUS 1 ®AKTDI

Apughmemura, anzebpa u Havana aHanusa.

Harypamsuste uncna (N). Ilpoctsie m cocraBHble wucia. [emutens, KpaTHOE. Haubonpmuii
o6muii IenuTeb, HauMeHsbIee 001ee KpaTHoOE.

IMpu3Hakyu JeTUMOCTH Ha 2, 3, 5, 9, 10.

[lenste uncna (Z). Panuonansnslie gucia (Q), UX CI0KEHUE, BEIYUTAHUE, YMHOKEHUE U JICTICHHUE.
CpaBHEHHE palMOHATBHEIX drcel. JleHcTBHTebHBIE Yncna (R), UX MPE/ICTaBICHUE B BUAC ACCATHIHBIX
npobeii. M306paxenne uucen Ha mpsmod. Moaynb NeHCTBUTENBHOTO 4YHUCIE, €ro reoMeTpUIeCKUH
CMBICIT.

YricrioBhle BEIpAXKEHHUs. BEIpaeHus ¢ nepeMeHHBIMU. DOpMYIIbl COKPAIIEHHOTO YMHOXKEHHS.

CTereHs ¢ HAaTYpaJbHEIM U PAMOHAIBHEIM MTOKasaTeneM. ApUpMETHICCKIN KOPEHb.

Jlorapudmsl, X CBOHCTBA.

OnHOYNeH ¥ MHOTOWIeH. MHOro4leH ¢ ogHO# nepeMeHHoi. KopeHs MHOTOUIEHA Ha IIPUMEpPE
KBaJpaTHOro TpEX4JIeHa.

[Monstne ¢ynkumu. Crocobbr 3amanus QyHkuuu. OO6nacTe ONpeleIeHHS U MHOKECTBO
spavennit Qynkuuu. I'padux Qynxkumn. Bospacranme u yOpiBanume (yHKIMH; MMEPHOAUTHOCTE,
YETHOCTh, HEYETHOCTD. JIOCTATOYHOE YyCIOBHME Bo3pacTaHus (yOblBaHus) (QYHKUMM HA NMPOMEKYTKE.
Tousirue sxkcTpemyma. Heo6xomumoe yenosue sxcrpemyma Gynkuun (teopema ®epma). Jlocrarouroe
ycnosue skcTpeMyma. HauGonblee ¥ HanMeHbIIee 3HAYCHUS (PYHKIUH Ha TIPOMEKYTKE.

Onpeie/ieHAe W OCHOBHbIE CBOHCTBA (QYHKIMIA: THHEHHOM y=kx+b, xBaapaTU4HON yzaxz +bx+c,
crenenHoit y=ax" (neN), y=Fk/x, moKazaTeabHOMU y=d", a>(, norapu(MUIECKOH, TPUrOHOMETPHIECKUX
(y=sin x, y=cos x, y=1g x, y=clg X), apu(pMETUIECKOTr0 KOPHI y= v x.

Vpasnenue. Kopnu ypasHenus. [ToHsTHE PAaBHOCUILHEIX YPAaBHEHHH.

Hepasenctsa. Pemenns HepaBeHcTBa. [[oHATHE PaBHOCHITBHBIX HEPABEHCTB.

CucTeMa ypaBHEHHIl ¥ HEePaBEHCTB. PellleHus CHCTEMEL.

ApudMeTndeckas ¥ reomerpuyeckas rmporpeccun. QGopMyna n-ro Wie€Ha U CyMMBI TEPBLIX 7
uneHOB apu(MeTHdeckoi mporpeccud. QPopmyna #-TO WIEHA M CyMMBl MEpPBRIX 71 HICHOB
reOMEeTPUYECKOM ITPOrPeCcCHH.

®opMyiiel CHHYca M KOCHHYCa CYMMBI M pasHOCTH JBYX apryMEHTOB. [IpeoOpasoBanue B
NpoU3BENIEHAE CYMM Sin aitsin f, cos atcos .

Onpenenenne mnpowssomHoit. E& ¢usumdeckmit u reomerpudeckuit cMbich I[Ipoussonnsie
dyBKURi y=sin x, y=cos x, y=tg x, y=a’, y=ax" (neN), y=In x.

T'eomempus.

TpsiMasi, 7Tyd, OTPe3OK, JOMaHas; JUIMHA OTpe3ka. YTOJ, BelNUUYMHA yria. BepTukajibHbie H
cMexHsIe yrisl, OKpykHOCTB, KpyT. IlapannenbHeie MpsMbIe.

Tlpumepsr npeoGpazosanust ¢uryp, Bumel cummerpuit. I[IpeoOGpasoBanue nojobuss U €ro
CBOMCTBA.

Bexropel. Onepauuy Hajl BEKTOPaMH.

MHOTOYTONBHEK, €ro BEpUIMHBI, CTOPOHB M juaroHamu. Tpeyronsuuk. Ero Menuana,
GUCCeKTpHca M BBICOTAa. BHabl TpeyronsHukoB. COOTHOINEHMS MEXIY CTOPOHAMH M YTIaMH
TMPAMOYTOJBHOTO TPEYTOJNbHUKA. UeTBIpEXYTONBHUK: Mapajlle/iorpamMM, —MpsAMOYyroJbHHK, poM0,
KBaJIpaT, Tparnernus.

OxpyxHocTs W Kpyr. LleHTp, Xopaa, amameTp, pamuyc, KacaTelbHas K OKpYXKHOCTH. Hyra
okpyxkHocTH. Cexrop. [{eHTpanbHble U BIMCAHHEIC YIIIBL.

®opMy/Isl IUIOMIANM TPEYroJbHUKA, NPSMOYTONbHHKA, NapajinesorpaMma, pomba, KBaipara,
Tpareuuu, !

JInvuHa OKpPY)XHOCTH M JUIMHA IYI'W OKpYXKHOCTH. PajauaHHas mepa yria. [Tnomane Kpyra u
IO/l CEKTODA.

TTono6ue. [Tono6HbIe Gpurypsl. OTHOMIEHHE MUIOMIANEH TONOOHBIX QUIYp.

Tnockocts. [lapannensHble W Tepecekaiomyecss IuockocTd. [lapamiebHOCTE NPSMOH U
TUIOCKOCTH. YT0/ IpsIMOM € MIOCKOCTRIO. [TepneHauKyIsip K MII0CKOCTH.




Jlsyrpannele yriael. JIuHelHBIE yronm aByrpaHHoro yria. I[lepmeHIuKyIApHOCTE ABYX
MJIOCKOCTEH.

Muororpanauku. VX BepIuHbL, TpaHd U auaronand. [Ipsamas ¥ HaKJIOHHAs IPU3MBL; THPaMUJIBL.
IMpaBunsHas MpU3Ma ¥ IpaBuiIbHas nupamuia. [lapamrenenune/ s, 1X BUABL

duryps! BpalleHHs: MMIMHAP, KoHyC, cdepa, map. [leHTtp, auamerp, pamuyc cdepsl 1wmapa.
[TnockocTs, KacaTenbHas K chepe.

dopMyIa IIoImaIu MOBEPXHOCTH H 00bEMA IPH3MEL

dopMyna MI0MAU TOBEPXHOCTH ¥ 00BEMa MHPaMHUJIEL.

dopMyJIa IIOIA1 TOBEPXHOCTH ¥ 00bEMa LMIHH/pA.

dopMya IIOMAaaN TOBEPXHOCTH B 00BEMa KOHYca.

®opmyia 06béMa mapa.

dopmyna rmromany chepsl.

OCHOBHBLIE ®OPMYVJIBI 1 TEOPEMBbI

Anzebpa u nauana ananusa

CaoiicTBa yHKUMil y=kx+b, y=Fk/x, y=ax’+bx+c 1 X rpaQuKy.

CBoiicTBa KOpHEH KBaJpaTHOro TpéxwieHa. Pa3noxkeHue KBaJpaTHOro TpEXWIeHa Ha JIMHEHHbIC
MHOYKHUTEJIH.

CBoiiCcTBa YHCJIOBLIX HEPABEHCTB.

Jlorapuctm mpousBeaeHHs, CTENEHH H YaCTHOTO,

OnpeneneHne U CBOMCTBA QYHKUMMN Y=5in X, Y=C0S X, y=Ig X, y=Cclg X ¥ UX TpaduKH.

Pewenue ypaBHeHUI BUAA Sin x=a, cos Xx=a, 1g X=a.

dopMyIEl TIpUBEIEHUS. 3aBUCHMOCTH MEXIY TPUIOHOMETPUYECKUMH (YHKUUSIMH OIHOTO M
TOTO K€ apryMeHTa. TpUroHoMeTpudeckue (YHKIUH ABOMHOrO aprymeHra. [IpousBe/icHUst W CyMMBI
JIBYX TPHTOHOMETPHUECKUX (QYHKLHMH.

TI'eomempus

CaoiicTBa paBHOOEIPEHHOTO TPEYTrOJILHUKA.

CaoiicTBa TO4EK, paBHOYJAIEHHBIX OT KOHIIOB OTPE3Ka.

[Tpusnaku napauIeTbHOCTH MPSAMEIX.

Cymma yrioB TpeyroibHuKa. CyMMa BHEIIHUX YIJIOB BBITYKIOTO MHOTOYTOJIbHUKA.

[Ipusnaku mapajienorpaMma, ero CBOMCTBa.

OKpYXHOCTb, OIMHCAHHAS OKOJO TpeyroibHWKa. OKpYXHOCTb, BNHCAHHAS B TPEYrOJIBHHUK.
KacarensHasi K OKPY>XHOCTH U €€ cBolicTBa. BenmuunHa yriia, BIUCAHHOTO B OKPYXHOCT.

[Tpu3Haky nogo0us TpeyroabHHKA.

Teopema ITudaropa.

dopmyITel TUTOMAAei MapanienorpaMmMa, TpeyrojbHUKa, Tparenu.

dopMmyna pacCTOSHHS MEXIY ABYMs TOUKAMH IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

TTpu3HAK MapaIeIbHOCTH IPSIMOi | IIIOCKOCTH. [Tpu3Hak mapaienbHOCTH MI0CKOCTEH.

Teopema 0 TEPNEHAMKYIAPHOCTH TNpsMoN ¥ IIockocTd. [lepneHanKynspHOCTE IBYX
IIIOCKOCTEH.

TeopeMbl 0 TapaIeTbHOCTH U NEPIEHANKY/ISPHOCTH MIIOCKOCTEH.

Teopema 0 TPEX MepHEHIUKYISIpax.

CTPYKTYPA BUJIETA U KPUTEPHUU OITEHKH

BerynurensHoe WcnbiTaHHe oueHnBaercs 1o 100-GamipHod wmikane. MUHHMaNbHOE KOJMYECTBO
GaJIoB JUls IOJTyYeHUS OLEHKH «3auTeHo» - 30.
Yacte A cocTouT w3 15 3amaHmii, 3a KaXI0€ IPABUILHO BBINMONHEHHOe — 4 Gawia. MakcumanpHOe
KOMM4ecTBO OayioB 3a yacTb A — 60.

YacTh B cocTouT M3 4 3amaHull, 3a KaX/J0e NPaBUIILHO BBIIOJNHEHHOE — 5 OayuoB. MakcumanbHOe
KoJM4yecTBO OansoB 3a yacTb B — 20.




Yacte C cocTOUT U3 2 3aaHuii, 3a KaXJ0€ MMPABUIILHO BBINOJHEHHOE — 10 famnoB. MakcuMallbHOE

komuecTBo Oamios 3a yacts C — 20.

OBPA3EI] DK3AMEHAITMOHHOI'O 3AJIAHU S

Yacme A. Ommembme HoMep NPAGUILHO20 omeema 8 0biacmu

Bapuanmuer omeéemos

omeemos A
No 3aganus 1 2 3 Rl 5
Al | Beaucnure: ﬂ 5 6 7 8 9
V2
A2 | Boaucnure: (ﬁ + \/g)(ﬁ - \/g) 11 10 8.5 2 12
x+4 v
A3 | f(x)= = TR Haityure 3uauenne GpyHkuuu f (- 2). -3 1 -2 2 3
x
A4 | Pemmte ypaBHeHue: 63+ 5x=28. =7 —6 -2 6 i)
AS | Pemmute ypaBHenue: 4> =64. 0 -0,5 | 05 =1 1
A6 | Haiizmre cymmy KopHeil ypaBHeHus x” —4x+3=0. 9 -3 4 3 —4
A7 | Haitgute 3navenne x u3 ycnoBus logys x=3. g3 10 310 3 1
HailiuTe HauMEHBbIIEE IENI0e YMCIIO, IpUHAUIeKallee
A8 2 -2 0 -1 1 2
o6macTu onpeneaeHus QYHKIHA Yy = 5
VX +2
A9 | Beramcnure:  sin90° —cos180°. 0 1 0,5 ) -1
Haitaure KOpPEHb ypaBHEHHUS 2cosx =43,
T /4 2r T
Al0 /4 0 . — — =
npuHaIexamuit otpesky | 0 ) 6 3 3 1
All | Haitmmre 3uauenue ssipaxenus 5°%7 - 9787 45 49 1 5 9
AL2 Haiimnre HauMeHbInee 3HaYeHHE (QyHKIMH f(x)=7-3x 1 0 1 " 5
Ha otpeske [-1; 2].
Al3 | f(x)=x*—4x. Haitnure 3nauenne mponssomnoit f'(2). 28 0 <13 14 8
KacareneHas K rpaduxky QyHKIUM y=f(X)TpH x =Xy,
Al4 S s ¢ 3 -3 1 -1 2
HMapamTenbHa mpsaMol y =—3x+1. Haitaure £'(x,).
O6BeM NpaBUIBHOM TPEyroNbHON MUpaMHibl pPaBeH 2, a
BBICOTA 3TOW THWpamuusl paBHa 6. Haimurte miomans
AlS 1 2 3 - 5
OCHOBAHHUS STOH MUPAMHUJIEIL.
Yacmw B. Hanuwume omeem ¢ o6aacmu omsemos B
4
B1 | Haiizure 3HaueHue BHIPAKEHUS ( \/1‘ -63 J . (\/?_, - '}’).
3-1
B2 | Pemmnte ypasrenue log, (3x—17)—log, (x+1)=0.
B3 | Haiigure HanMeHsbIIee 1ejI0€ pellIeHHe HEPaBEeHCTBA 3—; s 2%‘ .
B4 | HaifuTe KOJTHYECTBO IENBIX PEIIEHHI HepaBeHcTBa | x —7 | <3.




Yacme C. Hanuwume pewienue 6 obaacmu omeemos C

Cl | Pewmnre ypauenne (v—4x> —2x+1)> ==7x +4x +1.
co | B mpavoyromsHom Tpeyromsrmke ABC Bricota CH, npoBeeHHAs H3 BepUIMHEL IpAMOro yriia C

paBHa 3, AC=5. Haitgure miomans Tpeyronsuuka ABC.

CITUCOK JIMTEPATYPEI

Ocnoenas numepamypa:

1. AnreOpa m Havaysa Matemaruyeckoro anamusa 10 xmace. B 2 4. U. 1. Vyebuux s
ydaumxcsi o0uieoOpasoBaTeNbHBIX yupexaeHuit (mpoounbHeii yposens)/ A. I'. Mopakosuy,
[1.B.CemenoB - M.: Muemosuna 2014 r.;

2. Anrebpa m Hawana maremarudeckoro anammsa 10 xmacc. B 2 u. Y. 1.3agaunuk s
ydamuxcsi 00uieoOpasoBaTenbHBIX yupekAeHui (npounbHeli ypoBeHb)/ A. I, Mopakosuy,
[1.B.CemenoB - M.: Muemosuna 2014 r.;

3. Anrebpa u Havana MareMaTtudeckoro anammsa 11 xmace. B 2 u. Y. 1. VueGruk mis
y4ammxcs o0meoOpasoBaTelbHBIX y4pexaeHull (npodunbHeid ypoBens)/ A. I'. Mopakosuy,
[1.B.Cemenos - M.: Muemosuna 2014 r.;

4. Anrebpa u Havaja MareMaTHdeckoro asammsa 11 xmacc. B 2 u. Y. 2. 3agaynuk s
yJammxcs o0meoOpa3oBaTenbHBIX yupexaeHuil (npoduabHblil yposensn)/ A. I'. Mopakosud,
I1.B.CemenoB - M.: Muemosuna 2014 r.;

5. Vwuebnuk. I'eomerpus, 10-11: yue6. mns obmeoGpasoBar. yupejaeHuii : 6a3oBblil u
npodun. yposuu / [JI.C.AraracsH, B.®.Byrysos, C.b.Kagomues u ap.]. — 17-e usn. — M.:
[Tpocemenue, 2014.
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1. AnreGpa n Hawana anmammsa. 10 kmace (IpoQMIIBHEIA YPOBEHB): METOIMYECKOE 10cOOHe
Jng yaurens. A.I''Mopaxosuy, [1.B.CemenoB. M.: Muemo3suna, 201 1r.

2. Aurebpa n Havyana aHamm3a. 11 kimace (MpoQUIBHEIR YPOBEHB): METOIUYECKOE HTOCOOUE
s yautens. A.I'Mopaxosuy, [1.B.Cemenos. M.: Muemosuna, 2011r.

3. Ausrebpa u Havasa MaTeMaTH4eckoro ananusa. 10 kinacc. CamocTosTensHas paboTsl 11s
ydammxcs  obmeoOpasoBaTenbHBIX  yupexaeHuit. JLLA.AnekcaHipoBa;, 10J  penaKiuei
A.I''Mopakoeuya. M.: Muemosuna, 2011

4. Anre0pa u Hayaia MareMaTHdeckoro aHamisa. 11 kmace. CamocTosTensHas paboThl s
ydammxcs  obmeoOpasoBarenpHEIX  yupexaeHudt. JLA.AnekcanapoBa; ToJ  peaaKuueit
AT Mopnkosuya. M.: Muemosuna, 2011

5. KontponeHrle U camocTosiTenbHEIE paboTel 1o amreGpe.l0 kimace: K yueGHHKY
AT Mopnxosnda «Anrebpa n Havana aHanmsa. 10-11 xmaccesl/ M.A.ITonos. M: UsparenscTso
«Ox3ameny, 2011

6. KonTpomeHbIe M caMocTosTenbHble paboThl mo anreGpe.ll kimacc: K y4eGHUKY
A.I'' Mopakosuua «Anredpa u Havanma anammsa. 10-11 kmaccsl/ M.A.TTonos. M: UsparenscTso
«Ox3ameny, 2011

7. 3apauum ¢ mapaMeTpaMu. KoopawHaTHO-mapaMeTpHYecKHi MeToja: ydeOHoe mocobue/
B.I1.Monenos. — M.: MU3natensctBo «Dk3ameny, 2006.

8. Maremaruka.9-11 xmaccel: pemenue 3amanuit EI'D BBICOKOH CTENEHH CII0KHOCTH:
OCHOBHBIE METOIbI ¥ pHeMB!l/ aBT.cocT.M.A. Kynaykos. Bonrorpaza: Yuurens, 2010

9. Teomerpus. unaktuueckue Mmarepuansl. 11 kmacc: 6a30BeIf M mpodui. yposHH /
b.I'.3uB. - 12-e w3n. — M.: [pocBemenne, 2012.




