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ITPOI'PAMMA
BCTYMHTEJIbHOI0 HCIILITAHUS 10 MAaTEMATHKE

llporpamMMa 1o Mmaremaruke A MOCTYNAIOUIMX COCTaBI€HA HAa OCHOBE
O0s13aTeNIbHOrO MMHUMYMa COJIEPAKAHMST OCHOBHBIX 00pa30BaTe/bHBIX MPOIPAMM H
TpeboBanuii K ypOBHIO NOATOTOBKH BBIIYCKHHKOB CpejHEH MIKONBI (IPUKa3
Muno6pazosanus Poccun ot 05.03.2004 Ne 1089 «OG6 yTtBepskienuu deneparbHOro
KomrionenTa ['ocy1apcTBeHHBIX CTaHIAPTOB HAYaJbHOIO OOILEro, OCHOBHOTO
00LIero 1 cpesHero (MoyHOro) 0b11ero 06pa3oBaHMs») H COCTOUT U3 TPEX Pa3IesIoB.

[TepBeiit U3 HUX mpexacTaBiseT cOOOM MepevyeHb OCHOBHBIX MAaTEMATHUECKHX
MOHATHE 1 ()AaKTOB, KOTOPBIMH JIOJDKEH BIIAAeTh [OCTYNAIOWUA U yMeThb
MCII0JIb30BaTh UX P PEIICHUH 3a/1a4.

Bo Bropom pasaene ykasaHel OCHOBHblE (OPMYyJIBI M TeOpeMbl Kypea
IIKOJIbHOKW MaTeMaTHKHU, KOTOPBIE JI0JKEH 3HATh TOCTYIAIOIIHHA.

B TpetbeM paszene chopmyiMpoBaHbl TpeOOBaHUS K [IPAKTHYECKUM HABBIKAM,
KOTOPBIMH JIOJDKEH BJIA/JICTh MOCTYNAIOIMHA ISl YCIEIIHON CAauu BCTYIMUTEIBLHOIO
IK3aMCHA.

Berynurensupiit oxzamen no maremaruke B YpI'VIIC nposoaurcs B hopme
Tecrta. [Ipu BbIOIHEHHH TeCTa POBEPAIOTCS 3HAHUS, YMEHUSI, HABBIKH, MOJTyYeHHbIE
IPH OCBOEHHH MPOrPaMMBI [TOJIHOTO CPeHEr0 00Pa30BaHHs ¢ yUETOM
00513aTeIbHOr0 MUHUMYMA COZIePKaHUsI OCHOBHBIX 06Pa30BaTe/IbHbIX IPOTPaMM.

OcnoBuble MATEMATHYCCKIE MOHSITHS
1. Apudmernka, anredpa n HayaJa aHaJau3a.

I. Hatypanbnele uucna. Ilpocteie u cocraBHble uucia. [lenutens, kpatHoe.
OO0 genurens. Hanbonpmmit obmuit genurens (H.O.J1.). OGuiee kparHoe.
Hanmensiee odiee kpatHoe (H.O.K.). Ilpusnaku nenumoctu Ha 2, 3, 5, 9, 10.



2. Henble vucna. PaunonaneHbple uucna, AelcTBHs Han HumH. CpaBHeHHe
palMOHAaIbHBIX YHUCEIL.

3. JleHCTBHTENbHBIE YHCIIA, UX NPEJCTABICHHE B BHIE NECATHYHBIX IpoOeil.
M3o0pakenne yucen Ha npsMoil. AGCOMIOTHAS BeJIMYMHA NefiCTBUTEIBHOTO YHCIIa,
€€ CBOMCTBa M FeOMEeTPHYECKHH cMbIC). YHCIIOBBIE TPOMEKYTKH.

4. Ywucnosele BbIpakeHUs. BplpakeHHs ¢ TepeMeHHBIMH. TOKIECTBEHHO
paBHbi€ BeIpakeHHA. DopMyIIbl COKPALIEHHOTO YMHOKEHHUS.

5. Crenenp ¢ HaTypaJbHBIM MOKa3zaTeneM, ee cBoictBa. OmpeneneHue u
cBoicTBa apudmeruueckoro kopsi. CTeneHb ¢ palMOHAILHBIM I10Ka3aTeseM, ee
CBOMCTBA.

6. O1HOUJIeHBI U MHOTOUWIEHBI, IelcTBUs Hal HUMH. Kopens MHOrouneHa.

7. Ilonatus norapudma, cBoHCTBA TOrapr(MOB.

8. Ilomarme ¢ynkuun. CnocoObl 3amanus (yHKOMHA (aHAIUTHYECKHH,
Ta0JIM4YHbIH, rpaduuecknif). OOnacTe onpeneneHust, 06JacTh 3HAYEHUH (QYHKIIHU.
@Oynxuus, odparHas JaHHOM. [ToHATHE CTOXKHOM (YHKLIH.

9. I'padux byHKUMM, HYIM (YHKIMH, MHTEpPBalbl 3HAKOMNOCTOSHCTBA.
MHTepBasbl MOHOTOHHOCTH. DKCTpeMyMBbl (GYyHKIMK. YeTHbIe U HeYeTHbIE ()YHKLMHU.
[lepuonnyeckue GyHKINH.

10.  [locraroyHoe yCIOBHE MOHOTOHHOCTH (GYHKIMH Ha TPOMEKYTKE.
HeoOxonumoe M pocTarouHoe ycloBHs 3kcTpemyMma GyHkuuu. Haubonbimiee u
HaMMeHblIee 3Ha4eHUs! (PYHKIIMU Ha OTpE3Ke.

Il. Onpenenenne U OCHOBHBIE CBOMCTBA (DYHKLMIA: JHHEHHOU: (Y = kx + b),
KBaIpaTHUHOM (y=ax* +bx+c), cTeNMeHHOH (y=ax",neZ ), MOKa3aTeNbHO (y=a’;
a>,a=1), norapupmudeckoit (y=log, x,a>0, a#1), TPUTOHOMETPHYECKUX (PYHKIHIA
(y=sinx,y=cosx,y=1gx), 0OpaTHBIX TPUTOHOMETPHUUECKUX (DYHKIIHH.

12. VpaBHeH#us ¢ 0JHOW MJIM HECKOJIBKUMH NepeMeHHbIMU. Kopuu (pemenus)
ypasHeHus. Obnacte gonycrumsix 3Havenuit (0./1.3.) ypaBHenus. PaBHOCHMIILHOCTD
ypaBHEHHH.

13. HepaBeHcTBa. MHOXECTBO pelleHHH HepaBeHCTBA. PaBHOCHIIBHOCTD
HEPAaBEHCTB.

14. CucteMbl ypaBHeHMH W HepaBeHCTB. OmpenesieHue pellieHHMs CHCTEMEI
YPaBHEHHH U CHCTEMBI HEPAaBEHCTB. PaBHOCHIIBHEIE CUCTEMbl YPaBHEHHH H CHCTEMEI
HEPaBEHCTB.

15. Apudpmerndeckas U reomerpudeckas nporpeccru. GopMyJibl N-ro 4jieHa u
CYMMBI N IIEPBAIX YJIEHOB apU(PMETHUECKOIl U TeOMEeTPHUECKOM MPOrpeccuil.

16. Tpuronomerpuueckue (QYHKIMH OCTPBIX M MPOH3BOJIBHBIX  YIVIOB.
OCHOBHbBIC TPUIOHOMETPHYECKHE TOXKIECTBA. 1€OpeMBbI CIIOKEHHS W BLIYHTAHHS.
[IpeoOpazoBaHue B  NpOU3BENEHHE CYMM  sina *sin fB,cosa +cos f.rga+tef3.
Tpuronomerpuveckne GQYHKUHM [ABOWHBIX W TOJOBHHHBIX YIJIOB. DopMyIibl
IPUBEEHUS.

17. IToHgTHE NPOMU3BOHOM, €€ T€OMETPUUECKHH U (PU3HYECKHIT CMBICIL.

18. Ilpou3BoaHBle  OCHOBHBIX  3JeMEHTapHblX  GyHKuui. [Ipasuna
auddepenuupoBanus. [IponsBoaHas cloxHON QYHKIIHH.



2. 'eomeTpusi.

1. IlpsiMas, nmy4, oTpe3oK, JIoMaHas, [UIMHA OTpe3Ka. YToJs, BelHdYHHA yria,
CIMHHULBI €ro M3MepeHus (rpaiyc, pamuaH). BepTukaneHele W CMEKHBIE VIJIBL.
[apaiensHble psiMbIe.

2. TpeyronbHHK, €ro MeJIHaHbl, BLICOTBI, OUCCEKTPUCH], UX CBOHCTBA. Buisl
TpeyroibHUKoB. CpelaHss JMHMS TPeyrolbHHKa. PaBHOGeIpeHHBIH TpeyToIbHHUK,
CBOWMCTBA €ro YyIJIOB M CTOPOH, CBOHCTBO OWCCEKTPHUCHI yIia IpH BepIIHHE
pPaBHOOEIPEHHOI0 TPEYTrOJIbHHKA.

3. YeTbIpeXyroJIbHUKH: MapaJiIeorpaMM, poMm0, KBaapaT, Tpamrelus MU uX
CBOMCTBA.

4. llenTpanbHble U BIUCAHHBIE YIUIbI, HX U3MEPEHHE.

5. Oxpyxkuocts, kpyr. Llentp, Xopma, pammyc, aumamerp. Kacarenphas «
OKpYKHOCTH. Jlyra okpyskHOCTH. CeKTOp U cerMeHT Kpyra. JIIMHa OKpYKHOCTH.

6. Ilnomans durypsl. IlpusHakn 10n00MS TpeyroJbHUKOB. OTHOIICHME
montaaen mogo0HeIX Guryp.

7. llpaBUIIbHBIE MHOIOYFONBHMKHM. 3aBHCHMOCTH MEXKIy CTOPOHOH 1
paauycaMH  BIIMCAHHOM H  ONMCAaHHOM  OKPYXHOCTSMH JUIS  NIPABHILHOIO
MHOIOYIroJIbHHKA.

8. ITnockocTs. [TapannensHele U nepecexaronecs MIOCKOCTH.

9. llpamas B mpoctpaHcTBe. [lapaianersbHOCTh NMPAMOM M IIOCKOCTH. Yo
MeXIy HOpsAMOH M MJIOCKOCThIO. Ileprmenaukynsp Kk miockoctd. [lpusHak
MEPIEHIMKYIIPHOCTH MIPSAMOM U MIIOCKOCTH.

10.  [Byrpannpiii  yron.  JIuHeHHBIH  yrom  ABYrpaHHOro  yria.
[leprieHIMKYNAPHOCTE TUIOCKOCTEH.

11. MHororpaHHMKH, WX BepLIMHBI, pebpa, IpaHu, AUaroHamH. I[Ipu3Mmbl,
nmipaMuibl. [IpaBuibHEBIE TPU3MBI, IpaBHIbHbIC MHpaMUIbL. [lapanienenunens 0 HX
BU[BI.

12. Tena BpaieHus: UUIUH/pP, KOHYC, map. LlenTp, JUaMeTp, paauyc, chepsl U
wapa. ITnockocts, kacarensHas K chepe.

3. ®opmynbl IUIOWIAAX TOBEPXHOCTH IPU3MBL, [HPAaMMALL, LMIHHIPA,
KOHYyca, Chepsl.

14. ®opmynel 00beMa mapajieenunena, NPU3MbL, MTHPAMUJIB, LUIHHIPA,
KOHYyca, Chepshl.

OcHoBHbIE GOPMYJILI H TEOPEMBI.

1. Anrebpa u Hayajia aHaJM3a.
1. CpolicTBa PyHKUHHU y = kx+b U ee TpaduK.

(R

" k
CaoiicTBa QyHKUMH y=— U ee rpaduK.
X

CpoiicTBa QyHKIHH y=ax’ +hx+c U ee rpaduk.

Dopmyiia KOpHEH KBaapaTHOTO YpaBHEHHSI.

DopMyITbl COKPAIEHHOTO YMHOKEHHS.

Pa3znoxeHue KBaJpaTHOrO TpexX4eHa Ha TIHHEWHbIE MHOKUTEIH.
CBolicTBa YHCIIOBBIX HEPABEHCTB.
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8. Jlorapucdm npouzseneHus, 4acTHOro, CTENEHH.

9. Onpenenenus W cBoifcTBa GyHKUMIA y =sinx, y =cosx, U UX rpadHKH.

10. Onpenenenue u cBoiicTBa GYHKUUH y =gy U €€ rpaduK.

I1. Pemuenus ypaBHeHHH BUAA sinx = a,cos x = a,1gx = a.

12. 3aBucuMocTH MeX1y ~ GYHKUMAMH OJHOTO M TOrO e apryMeHTa
(OCHOBHBIE TPUTOHOMETPHUUECKHE TOXKIECTBA).

13. ®opmynbl NpUBEIEHHS.

4. Tpuronomerpuyeckue QyHKUHMH TBOHHOTO apryMeEHTa.

5. IlpousBoaHble  OCHOBHBIX  3JJIEMEHTapHbIX  (YHKIIHIA. [IpaBuna

AuOGhepeHUMPOBaHus (IPOU3BOHAS CYMMBI, Pa3sHOCTH, MPOM3BENECHHS H
4acTHOro ABYX (GyHKuuit). [TponsBoaHas cioxHON GYHKIMA.

2. T'eomerpus.

1. CgolicTBa paBHOOEIPEHHOTO TPEYTOJILHUKA.

2. CsoiicTBa TOYEK, paBHOY/IaJIeHHBIX OT KOHIIOB OTPe3Ka.

3. [Ipu3Haku napannenbHOCTH IPSMBIX.

4. Cymma yrnos TpeyroibHMka. CymMMa BHYTPEHHHMX YIJIOB BBIITYKJIOTO
MHOroyro.JsHHKa. [Ipu3Haku napannenorpamma.

5. OKpy:KHOCTb, ONHUCAHHAsI OKOJIO TpeyroibHuka. OKpPYKHOCTh, BIIUCAHHAS B
TPeYroJbHHK.

6. KacaTtenbHas K OKpY)KHOCTH U ee CBOWCTBO.

7. U3mepeHue yria, BIUCAHHOIO B OKPY>KHOCTD.

8. [Ipu3Haku moao0us TpeyroabHHKOB.

9. Teopema IIudaropa.

10. ®opmybl owmaneit TpeyroabHUKa, NapajenorpaMmmMa H Tpaneun,

11.  Ilpusnaku napauleTbHOCTH NPSAMOM M MIOCKOCTH. [Ipu3Hax

napanie/lbHOCTH MIOCKocTeH. [Ipu3Hak NepneHAUKYNSIPHOCTH MPAMOH U
TIOCKOCTH.

12. TeopeMsl 0 napannenbHOCTH U MePIEHIUKYISAPHOCTH IIIOCKOCTE].
14. Teopemsl 0 Tpex NepreHANKYIIpax.

OcHoBHbBIE YMEHHSH H HABbIKH.

[TocTynaromuii 10KEH yMETh:

1. IIpon3BoauTk apudmeTHueckue JeiCTBHUs Ha/l YUCIAMHU, 3aJaHHBIMU B BH/IE
JECATHYHBIX M OOBIKHOBEHHBIX JApobei; ¢ TpeOyeMOH TOYHOCTBHIO OKPYIJIATH
pe3yIbTaThbl BHIYUCIEHUH.

2. IIpoBOIHUTE TOXKAECTBEHHbIE IPE0Opa30BaHMsI MHOTOUYIEHOB, Apo0eii,
CoIep:KallliX IEPEMEHHBIE; BBIPAKEHUH, COJepKalMX CTeleHHbIe, MOKa3aTellbHEIE,
norapudMHYecKie U TPUTOHOMEeTpHYecKHue (DyHKIHH.

3. Ctpouth rpauku JTUHEHHOH, KBaApaTHYHOH, CTETIEHHOM, MOKa3aTelbHOI,
71orapu(MHUYecKO U TPUTOHOMETPUUYECKUX (PYHKLIUH.

4. PemaTe ypaBHEHHss M HEpPABEHCTBA IIEPBOHM, BTOpPOHl CTemeHel, a Takke
VPaBHEHHS M HEpPaBEHCTBa, NPHUBOJALIMECS K HHUM; pellaTh CUCTEMbl YPaBHEHHH W



HEPaBEHCTB TEPBOM M BTOPOM CTENEHEH, a TakKe NMPUBOAAILIMECS K HUM (CIOJa, B
YaCTHOCTH, OTHOCSTCS MPOCTEHIIHE YPAaBHEHHWS M HEpPaBeHCTBA, COJEP/KalllUe
CTEeMEeHHbIE, [T0Ka3aTe/IbHble, TOrapu(MUUECKHe U TPUTOHOMETpUYeCKHe QYHKIIHH ).

5. Pemarte TekcToBele 3a7ayM, COCTaBNsAs MAaTEMaTHYECKYIO MOJEIb
COIEepIKaHHs, ITPH MOMOIIY YpaBHEHUs UM CUCTEMBl YpaBHEHHUH.

6. MszoOpaxath reomeTpuyeckue GUIyppl Ha dYepTek e M NPOBOAUTH
MPOCTEHILINE TIOCTPOEHUS Ha TUIOCKOCTH.

7. HMcnonp3oBaTh  reoMeTpUyecKHe  IpEICTAaBICHHS [PU  PeLICHUH
anreOpau4ecKMX 3adad, a MeTOJbl aareOpbl U TPHTOHOMETPMM - IIPU peLIeHHH
reOMeTPUYECKHUX 3a/1a4.

8. Ilomp30BaThCsl MOHATHEM MPOM3BOAHON IPH HCCIEN0BaHMU (DYHKUHH Ha
MOHOTOHHOCTB, Ha 9KCTPEMYMbI U IIPU NOCTPOSHUH IpadHKOB.



