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OCHOBHBLIE MATEMATHUYECKHUE [TOHSTUS U ®AKTHI

Apugpmemura, areebpa u navana ananusa.

Harypamsnele gucia (N). IIpocteie u cocraBHbie umcia. Jlenureis, kpatHoe. HanGombmmii
00Imui nenuTens, HauMeHblee 00Iee KpaTHoe.

Ilpusnaxu nemumocta Ha 2, 3, 5, 9, 10.

Llensie wmcna (7). Panmonansubie uncna (()), MX CIOXKEHHE, BBIYUTAHHWE, YMHOXKECHHE H
nenenue. CpaBHeHME pallMOHAIBHBIX yucen. JleficTBuTenbHbIe yrcha (R), MX MpeJICTaBIEHUE B BUIIE
NeCATHYHBIX JpoOeli. Mzobpaxkenue umcen Ha npsamoit. Mojyis JI@HCTBHTEIBHOIO YHCIA, €ro
IeOMETPHYECKHII CMBICI.

YHucnossle BeIpaxeHus. Beipaxkenust ¢ nepemenusivMu. MopMyIIbl COKPAIIEHHOTO YMHOKEHHUS.

Crenens ¢ HaTYypaabHBIM H PAIHOHATLHEIM [I0Ka3aTesieM. Apu(MeTHICCKHIT KOPEHb.

Jlorapudmpl, UX CBOWCTBA.

Opunouwnen 1 MuorowieH. Muorowren ¢ ojuo# nepementod. Kopeab MHOToW/IeHA HA IIPUMEPE
KBaJpaTHoro TpéxyieHa.

llonsgtue ¢Qynknuu. Crnocobsl 3amanus ¢ynkmud. OONacTs onpejaelNeHds ¥ MHOXKECTBO
sHadeHudl Qynxuun. T'papux dysximum. Bospacramme u yObBanne (QYHKIMH; MEPHOIHYHOCTD,
4€THOCTh, HEYETHOCTE. JlocTaTouHOE ycinoBHE Bo3pacTaHms (YObIBaHHSA) (QYHKIMH Ha IPOMEKYTKE.
[onstre sxecTpemyma. Heobxommoe ycnosue sketpemyMma bynkipu (teopema ®epma). Jlocratounoe
ycnoBue skcTpemyma. Hauboublee 1 HaHMeHBbIIIee 3Ha4eHUst (YHKIMHU Ha TIPOMEXKYTKE.

Oupejlesienie ¥ OCHOBHBIE CBOHCTBAa (DYHKIHMH: JHHEHHOW y=kx+b, KBajpaTHIHOH
y=ax‘? +bx+c, crenennoit y=ax"(neN), y=k/x, nokazarenpHol y=da', a>0, JIOrapu(pMIIECKO,
TPHIOHOMETPHYCCKUX (Y=Sin X, y=c0s X, y=1g X, y=ctg X), apEYMeTHIECKOro KOpHs y="V X.

Ypasnenue. Kopuu ypasnenus. [lonsirue paBHOCHIIBHBIX ypaBHEHHIA.

Hepasenctpa. Pemenust nepasencrsa. [TonsiTiHe paBHOCHIILHEIX HEPABCHCTB.

Cucrema ypaBHeHUH 1 HEPAaBEHCTB. PEIIeHUS CHCTEMBI.

Apupmernyeckas U reoMerpuueckas nporpeccun. PopMysia #-ro WieHa B CyMMBI IIEPBBIX 72
WICHOB apumernyeckoid nporpeccun. PopMmysia n-ro 4WieHa B CYMMBI IICPBBIX # WICHOB
ICOMETPUIECKOH IIPOTPECCHH.

QopMmylibl CHHYCa M KOCHHYCa CYMMBI M Pa3sHOCTH JBYX apryMenToB. IIpeofpasopanme B
IPOU3BENICHHE CYMM Sinatsinf, cos atcosf

Onpenenenne mpoussofHoit. E€ dusuueckmit u reomerpuueckuit cMpich. 1Ipom3Bojmbie
Gynxuuit y=sin x, y=cos x, y=tg x, y=a", y=ax"(n eN), y=In x.

1 eomempus.
llpsivast, Jtyd, OTpe3oK, JoMaHas; JUIMHA OTpe3Ka. YTOJI, BEIMYMHA yria. BepTHKanbHBIC W
CMEKHBIC YIIIEL OKpYXKHOCTb, KpyT. lapamiensusie npsMele.

Ilpumepsr mpeoOpasoBanus ¢uryp, Buasl cummerpuii. IIpeoGpasoBanue moxobusi u ero
CBOHCTBA.

Bexropel. Onepanuu Hajl BEKTOpaMu,

MuoroyronsHuK, €ro BepIIMHBI, CTOPOHBI H juaronann. TpeyromsHuk. Ero memmara,
Ouccekrpuca u BbICOTAa. Buisl TpeyrosbHuKoB. COOTHOIIEHHS MEXKILY CTOPOHAMH ¥ yIUIaMH
IPSIMOYTOJIBHOTO  TPEYIOJIbHAKA. YeTBIPEXYrONBHUK: IApAIENIOrpaMM, IPSMOYIOJILHUK, PoOMO,
KBaJI[paT, Tparerus.

Oxpyxuocts u kpyr. IlenTp, Xopaa, JAuaMerp, pajguyc, KacaTelbHas K OKpyxkHocTH. Jlyra
okpyxuocTH. Cekrop. [leHTpanbHBIC B BIMCAHHEBIE YIJIbL.

DopMyIibl IO TPEYTOILHHKA, MPSMOYIOJIBHIKE, apajuie/iorpaMmma, pomba, KBajapara,
TpaIeltH.

JUiiHa OKpYXHOCTH M JUIMHA JIyI'H OKPYXHOCTH. Pajnmanuas mepa yria. IDiomans kpyra u
IUIOILA/ b CEKTOpa.

ITonoGue. Ilogobnsie Gurypsl. OTHOLIEHKE IITOMAEH HOAOOHBIX QUIYD.

Ilnockocth. [lapajuienbible B NepeceKarommecs IUIOCKOCTH, IlapaienbHOCTh HpSMOi 1
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IJIOCKOCTH. YT/ IPSIMO# € IUIOCKOCTEIO. IIepneH/ MKy Igp K IIOCKOCTH.

Jlpyrpannble  yriabl JIMHeHHBIH yroa JABYrpaHHoro yria. IlepneHMKynspHOCTE ABYX
IIOCKOCTEH.

Muororpanuuki. VX BepImuubl, Ipauu M JjuaroHamd. lIlpsmas ¥ HaKJIOHHAS [IPU3MBI;
rupamupl [TpaBuibHas npu3Ma U lpaBHiIbHas nupamuia. [lapasiienenumne s, X BUIbL.

Durypsl BpaleHus: IWIMHIP, KOHYC, cdepa, map. Ilentp, nuamerp, pamuyc chepbl mapa.
IT1ocKoCTh, KacaTtelbHas K chepe.

dopMmyIia IIOMATH TIOBEPXHOCTH U 00BEMA MPH3MEL

dopMyIIa IIOMAIH TOBSPXHOCTH B 00BEMa IHPaMH L.

dopmyia IIoIA/ 1 IOBEPXHOCTH U 00bEMa LIMIMH/IPA.

dopMyia IUIOIIAU I0BEPXHOCTH H 00BEMa KoHyca.

dopmyiia 00bEMa mapa.

®opmyia mwiomanu chepsl.

OCHOBHBIE ®OPMVYJIBI 1 TEOPEMbI

Aneebpa u navana ananusa

Croicrea Gyukiwit y=kx+b, y=k/x, y=ax’+bx+c 1 UX TpaduKH.

CpolicTBa KOpHeH KBaJpaTHOro TpéxwieHa. Pa3oXKCHHC KBaJApaTHOro TpEXWIEHA Ha
JTUHEHHBIC MHOKHUTEIIH.

CRoiicTBa YUCTIOBBIX HEPABCHCTB.

Jlorapum pou3BeeHHs, CTEIEHH ¥ YaCTHOTO.

Onpejielienue U cRoicTBa QYHKIMI y=Sin X, y=cos X, y=Ig X, y=clg X ¥ UX rpaQuKu.

Pemenue ypaBHEeHUH BUA Sin X=d, COS X=a, Ig x=a.

DopMyJIbl IPUBE/ICHUS. 3aBUCHMOCTH MEXy TPUTOHOMETPHYCCKUMH (QYHKIMAMH OIHOIO H
TOro e aprymenta. Tpuronomerpudyeckne QYHKIMM IBOHHOIO aprymenta. lIponsBe/ieHHs 1 CyMMBI
JIBYX TPHTOHOMETPHYECKUX (DYHKIIUI.

leomempus

CpolicTBa paBHOOEIPEHHOIO TPEYroJIbHHKA.

CRolicTBa TOUEK, PABHOYAQIEHHBIX OT KOHIIOB OTpe3Ka.

[ Ipu3naKy napauieIbHOCTH IPSIMBIX.

Cymma yryioB tpeyroibauka. CymMMa BHEIIHMX YIUIOB BBILYKIIOTO MHOIOYTOJIbHHKA.

ITpu3Haxu napauuiesorpaMma, ero CBOMCTRA.

OKpy»,KHOCTh, OIIMCAHHAS OKOJO TpeyroiabHHKa. OKpyXHOCTh, BIHCAHHAS B TPEYTONLHHK.
Kacarensnasi K OKpYKHOCTH U €€ cBoifcTBa. BennyuHa yria, BIMCAHHOTO B OKPYKHOCTb.

[Ipusnaku mo100ust TpEYTrobHUKA.

Teopewma Iudaropa.

@opmyIsl IUTONIAICH HapajuieiorpaMma, TPEYroibHIKA, TPAeIHH.

dopmyIIa PacCTOSHIS MEXTY IBYMS TOYKAMHM IIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

[Ipu3Hak napanieT-HOCTH NPsIMOi 1 1110ckocTH. [Ipu3Hak mapaiielbHOCTH I1I0CKOCTEH.

Teopema © TEPICHIUKYIAPHOCTH TNPAMOH M IUIOCKOCTH. [lepneHjmkyIspHOCTE JIBYX
[JIOCKOCTEH.

TeopeMbl 0 apaLIe)IbHOCTH U IEPIEHIUKY/IAPHOCTH IUIOCKOCTCH.

Teopema o TpEX nepreH/HKYIApax.

CTPYKTVYPA BUJIETA U KPUTEPMM OLIEHKH

Berynurensioe ucnbitanue olenusaercs no 100-6amipHoi mikaze. MUHUMAIBHOE KOTHIECTBO
OaJUIOB JUIsL 1IOJYYEHHs OICHKH «3adrcHo» - 40. Yactp A cocrour M3 15 3amaHui, 3a Kaxmaoe
IIPaBHIBHO BBINOJIHEHHOE — 4 Gasuta. MakcHuMaIbHOe KOJIHUEeCTBO 6amioB 3a 4acth A — 60.



Yacte B cocrout u3 4 3aj1aHuif, 3a Kax/Joe IPAaBUIBHO BBHIIONHEHHOE — 5 6awios. MakcumaisHOe

KoJI4ecTBo OajuioB 3a yacTs B — 20.

Yacte C cocTouT M3 2 3a[aHuii, 3a KaX10€ MpaBUILHO BEIIOMHEHHOE — 10 6a/mios. MakcumaibsHoe

KoJmuecTBo 0aiuioB 3a uacts C — 20.

OBPASEILl O9K3AMEHAIIMMOHHOI'O 3ATAHM

Yacme A. Ommembme HOMep RPAGUILHO20 OMEeMd 6
obnacmu omeemog A

Bapuanmoi omeenios

Ne 3aganus 1 2 3 4
2
Al | Brrucmre: 332723, 3 : : i 4
2
A2 | Bermcmre: (I . Lj . 00 e 5 2 | 12
V5
A3 | f(x)=x"-3x+5. Haifaure 3navenne QyHKIHH f (2) -3 1 3 2 -2
A4 | Pemmire ypasmenwme: 3(x—2)=5x—12. % —-6 —2 6 3
A5 | Pemmre ypapHenue: 2772 =32, 0 0,5 0,5 —1 1
A6 H?ﬁﬂme IIPOU3BEICHIE KOpHEH ypaBHCHHSA 9 3 4 3 W
x =2x~3=10,
A7 | Haliaure pemenue ypaBHeHuUs logw(Sx gk l) =6. lg3 10 310 3 6
AS Vkaxure HaMEHBIIEE ACIO W3 MIOKECTBA 3HAYCHHH e 0 4 | )
GyHKIME y =sinx—3.
A9 | Beryucoure: sin270° +4sin150°. 0 1 0,5 2 -1
Haiijinre 3HAYCHHE IIPOU3BOIHOMN HKITMH
Al0 | 5 e g 0 e (et 4 3
y=¢08X+3x" +3%—3 npi x =40
1
log 4 —
AN Hajinure snavernme BEIpaXKEHUS 8 52 -log , 16 . 2 4 ! > 9
. . T
Haiiure KOpPCHb ypaBHEHHUSI sm(x - -J
b/ V4 /4 27 R¥/s
Al2 - — = — —
z [;r 3;1 3 4 2 3 4
IPHHAIICKAIINAN OTPe3Ky Z; gl
YKaKuTe HaWMEHbIIee IeJIoe YHCIO0 M3  00JacTH
als onpenenenns GpyHkuun y =5 —log, (4x-3). 4 0 i = ¢
Haiimure  yrimopoit  koaduument — KacarelabHOM,
Al4 | mpoBenenHod K rpaduKy QyHKIME y=x> —3x+2B 3 =7 1 = 2
TOYKE ¢ abcuuccoi x, = 2.
ALS HaiiziuTe muromans OpsiMOYToJIBHOTO TPEYTOMLHHUKA, €CIIH 15 20 35 10 50

€ro KaTeThl paBHbl 4 1 5.

Yacme B. Hanuwume omeem ¢ o61acmu omeemoe B

Bl | Yopocrure BeIpaxKeHue

x\/;+27 —\/;

x—3w/;+9

B2 | Haiinure cymmy xopieit ypasuenus log & 5= leg i (9x — 20)_
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l CobGpamu 140 xr rpudoB, BIa)KHOCTH KOTOPBIX cocTanisia 98%. Ilocie nopcymmBanus ux

B3 i
BJIAKHOCTH CHU3MIIACK J10 93%. KakoBa cTana macca rpudoB 1ocCIIe NOACYIIMBAHUS?
B4 | Haiijmre Haumensiee 3navenne Qpynxmun g(x) = log, s (2 -x’ )
Yacme C. Hanuwiume peuwienue 6 oonacmu omeemos C
g . : T S
C1 | Onpenenute YUCI0 KOPHEH YpaBHEHHUs /X - COS S +8in 5x = sin 6x g oTpeske E; =
2 B ocHOBaHMHM MUpPaMuUJIb! JICKUT IIPAMOYTOIBHBIA TPEYTOILHUK ¢ KaTeTaMH, paBHBIMHU 12 1 5. Bee

0 G
OOKOBBIE I'PDAHM HAKJIOHEHBI K [IJIOCKOCTH OCHOBaHUS 110/ yriioMm 45°. Haliure 00beM IHpaMuibL.

CIIMCOK JIMTEPATYPBI

OcHosHas 1umepamypa:

1. Auarcbpa u Hayaia MareMmaTudeckoro anaimza 10 kmacc. B 2 4. Y. 1. VueOnuk Juis
yganmxcest 001eo0pa3oBaTeIbHBIX yUpeK/IeHHH (npodmisneiii yposens)/ A. I'. Mopakosnd,
I1.B.Cemenon - M.: Muemosuna 2014 r.;

2. Aurebpa M Hayasa matemarudeckoro amanmsa 10 xiace. B 2 4. Y. 1.3agaunuk juis
yyamxcs o0meodpa3oBaTelbHbIX yupexeHui (mpoduibneli yposens)/ A. 1. Mopakosud,
I1.B.Cemenosn - M.: Muemosuna 2014 r.;

3. Aurebpa u Havana matemaTHueckoro adaimsa 11 knace. B 2 4. Y. 1. Vuebuux jus
yualmxcs od1ieodpa3oBaTebHBIX yupexkjieHui (mpoduibHbli yposens)/ A. I'. Mopjkosuy,
I1.B.Cemenon - M.: Muemosuna 2014 r.;

4. Aunrebpa m nauvaja mMatemaruyeckoro aamusa 11 kiace. B 2 4. Y. 2. 3ajaynux juis
yuamuxcs 001eodpasoBarTeIbHBIX yupexaeHui (npoduisubii yposens), A. I'. Mopikosuy,
I1.B.Cemenos - M.: Muemosuna 2014 r.;

5. VYucOuuk. I'comerpus, 10-11: yueb. juia obmeobpasoBar. yupexacHui : 0a3oBbIH H
npopun. yposuu / [JI.C.Atanacss, B.®.Byrysos, C.b.Kagomues u ap.]. — 17-¢ u3g. — M.:
ITpocsemenue, 2014,

Hononnumenvnas rumepamypa:

1. Aunrebpa u Hagana ananusa. 10 xnace (mpoduiabHBI YPOBEHB): METOAHUYECKOE TOCOOHE
nas yuurens. Al Mopaxosuy, [1.B.Cemenos. M.: Muemosuna, 2011r.

2. AurebGpa u nHagana anamusa. 11 kiace (IpoQMIBHBEIA YPOBEHB): METO/IMYECKOE ITocobue
juis yuarerst. A Mopjkosuy, 11.B.Cemenos. M.: Muemosuna, 2011r.

3. Aurebpa u Havama maremarudeckoro anammsa. 10 xmacc. CamocTosTenpHas padoTEI
s yuamumxes o0meodpasoBaresbHbIX  yupeskaenuid. JLA.AjexkcanapoBa; IOJ peaaKiuei
A.l'.Mopxosuua. M.: Maemosuna, 2011

4. Aurebpa m Havama MateMarudeckoro aHammsa. 11 xmacc. CamocrtosTespHas padoOThI
JuIs yuammxces oOmeobpasosareibHbIX  yupexacHui. JILA.Ajekcanjposa; 110J pejakinuei
A.I'Mopnxosuua. M.: Muemosuna, 2011

5. KouTpolbHBIE H CaMOCTOSTCIBHBEIE padoTsl 1o ainredpe.l0 xmace: Kk ydeOHHKY
A.I'' Mopjikoeuua «Airedpa u nmadana apagmsa. 10-11 knaces/ ML A ITonos. M: Mznarenscteo
«DK3ameny, 2011

6. Kourponpuble u camocTosTeabHBIC paboThl 1o anredpe.ll kimace: K yueOHMKY
Al MopaxoBuua «AareGpa n Havaia anam3a. 10-11 xnaccsr/ M.A.Ilomos. M: M3narensctBo
«DK3ameny, 2011

7. 3Bamaum ¢ napamerpaMu. KoopauHaTHO-IIapaMeTpHYecKuid MeToj: yuyeObHoe nocodue/
B.I1.Monaenos. — M.: U3narenseTBo «IK3amen», 2006.

8. Maremaruka.9-11 xmaccer: pemenue 3aiaHuii EI'D BBICOKOH CTEIEHH CIOKHOCTH:
OCHOBHBIE MeTOJIBI ¥ TipueMBl/ aBT.cocT.M.A.KyHaykos. Bosirorpan: Yuurens, 2010

9. T'eomerpus. Jlujaktudeckue marepuansl. 11 kiacc: 6a30Bbli u 1poduil. yposHu /
b.I'.3uB. — 12-e u3a. — M.:IIpocsemenne, 2012.




