MMPOTPAMMA BCTYHNMUTEJBHBIX UCIBITAHUM
IO MATEMATHUKE JJUISI HIOCTYIIAIOIIUX B Yp®Y B 2012r.

OCHOBHBIE MATEMATHUYECKHE ITIOHATHUA U PAKTHI

1. YucnoBrble MHOKECTBA. Apru(METHUECKUE SHCTBUA HA/l YMCIIaMHU.
Hatypanbnbie uncna (N). Apudmeruka HaTypalibHbIX yrcel. [IpocTbie 1 cocTaBHBIE YHCTA.
PaznoxxeHne HaTypaJIbHOTO YKcia Ha IPOCThIE MHOKUTENU. JlenuTenb, KpaTHOE, OCTAaTOK.
[Tpusnaku genmumoctu Ha 2, 3,4, 5,9, 10. HaunbGonpmmuii o0muii nenutens. HanMensinee ooiee
KpaTHOE.
Llenbie uncna (Z).
Panmonaneueie yncna (Q). OOBIKHOBEHHBIE IPOOH, UX THITBI, CBOMCTBA. JlecsaTu4HbIE TpooH.
[Tpouentsl. [Ipomopiuu. CpaBHeHHE parmoHANBHBIX Ynces. OOpaiieHrne 0ObIKHOBEHHOM JIpoOU B
0OECKOHEUHYIO JIECATUYHYIO TIEPHOUUECKYIO IpOoOb U 00paTHO.
Hppanuronansueie uncna (). Yucno n. Yucno e.
JeiicrBurensHbie uncna (R), ux npeacrasinenue B BUAE JeCATUUHBIX Apodei. CpaBHEHHE
JNEHCTBUTENBHBIX YKces. YHCIoBbIe TPOMEXKYTKH.
N3o06paxenue yucen Ha npsaMoil. Moaynb (abconroTHas BEIMYMHA) JEHCTBUTEILHOTO YUCIIA, €T0
F€OMETPUYECKHUI CMBICII, CBOMCTBA.

2. Bbruucnenus u npeodpa3zoBaHus BEIpaKEHUI.
Yucnossle BelpakxeHUsl. BoipaskeHuUs ¢ IepeMEHHBIMHU.
®opMyJIbl COKpAILIEHHOTO YMHOKEHHUSI.
CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeJeM, CTEIIEHb C PAlMOHATIBHBIM MOKa3aTeneM. Apudmernaeckuit
KopeHb. [IoHATHE O cTeneHu ¢ IeHCTBUTENIBHBIM I10Ka3aTeIEM.
OpnHowieH u MHOrouwIeH. Pa3iosxeHne MHOrO4IeHa Ha MHOKHUTEIIN.
MHorounen ogHoi nepeMeHHol. Kopenb MHOTOUIIEHA.
KBazpaTHbIil TpeX4sieH, €ro pas3jioKeHUE Ha JINHEHHBIE MHOKUTEIH.
Jlorapugm. OcHoBHOE norapudgmuueckoe ToxaecTBo. CBoiicTBa orapudmon. Popmyna nepexoaa
OT O/IHOTO OCHOBaHUS Jiorapudma K Apyromy. JlecsTuuHble U HATYpaJbHbIE JOrapU(pMBbI.
ToxxaecTBeHHbIE TPeoOpa30BaHUs UPPAIIMOHATIbHBIX, CTEIEHHBIX, TOKA3aTEIbHBIX U
Jorapu(pMHUECKUX BbIPAKEHUH.
CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC IEHCTBUTENBHOrO Ynciaa. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYIIBL: 1) COOTHOLIEHUS MEXKITY
TPUTOHOMETPUUECKUMHU (QYHKIIUSMU OJTHOTO U TOTO K€ apryMeHTa, 2) pOopMyJbl CI0KEHHUS,
3) dopmynbl 1BOITHOTO aprymeHnTa, 4) ¢hopMyJibl IOJOBUHHOTO aprymeHra, 5) GopMmyisl U
NpaBUJIO MpuBeAeHUs, 6) hopMysbl MPeoOpa30BaHUS CyMMbI TPUTOHOMETPHUUECKUX (DYHKIIHIA B
npousBeieHue, 7) GopMyIibl IpeodpazoBaHus IPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIMI B
cymMMmy, 8) (opmyIibl, BeIpaXkaroiue CHHYC, KOCUHYC U TAHT€HC OJJMHAPHOr0 apryMeHTa yepe3
TaHT€HC MTOJIOBUHHOTO apryMeHTa.
ApKcuHYC, apKKOCHUHYC, apKTaHI'€HC, aDKKOTaHT'€HC AEUCTBUTEIBLHOTO YUCIIA, OCHOBHBIE
COOTHOLLIEHHUS.
ToxnecTBeHHbIE TPE0OPa30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUH.
Apudmernueckas 1 reoMmeTpuyeckas nporpeccuu. @opmynsl N -ro
YJIeHa U CYMMBI IIEPBBIX N WIEHOB apU(PMeTHUECKOH 1
reoMeTpudeckoi mporpeccuit. [lorsTiue 0 6eCKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOMN MPOrpeccun
U O CyMME BCEX €€ UJICHOB.



3. ®yHKIMHU U rpaduKH.

Yucnossle pynkuuu. O0nacTs onpeaeneHust 1 MHOXKECTBO 3HaueHUH ¢pyHkuuu. CBoiicTBa
(GyHKUIMU: HETIPEPBIBHOCTD, IEPUOJUYHOCTh, YETHOCTh, HEYETHOCTb, BO3pACTaHNE U YObIBaHNE,
9KCTPEMYMbI, HaOOJIbIINE U HAMMEHbIIINE 3HAYCHUs], OTPAaHUUYEHHOCTh, COXPaHEHHE 3HaKa.
Onpenencuue, CBOMCTBA U rpapuku GyHKIHI: TuHEHHOH Yy = KX + b;

KBaJpaTUYHON Yy = ax? + bx + ¢; CTelneHHOM y=ax"(n € N); npobHo-

nuHernoi y=Kk/ X, y=(ax +b)/ (cx + d); kopus y= JIX;

noKaszareipHoi y=a", a>0, a# 1; norapupmuueckoii y = 10g, x,

a>0, a# 1; TpuroHomerpuveckux QyHKIMA y = SiN X, y = CoS X,

y =10 X, y =Ctg X; oOpaTHBIX TPUTOHOMETPHUECKUX (DYHKIIUH

y =arcsin x, y =arccos X, y =arctg X, y = arcctg x.
[TpousBonnas Gpynkiuu. ['eomerpuueckuii u GU3NUECKuii CMbICI Tpon3BoaHON. Tabnuna
npou3BoaHBIX. [Ipon3BoIHAS CyMMBI, IPOU3BEICHHUS U YaCTHOTO IBYX (GyHKIMiA. [IponsBogHas
CJIOKHOM (DyHKIIMU. YpaBHEHHE KacaTelabHOH K rpaduky GpyHKIUU.
HccnenoBanue (yHKIHIA C TTOMOIIBIO IPOU3BOAHOM:
HAXOXKJCHHUE YKCTPEMYMOB (DYHKIIMH, HAMOOJIBIINX U HAMMEHBIINX 3HAYCHH, TIPOMEKYTKOB
MoHOTOHHOCTH. [locTpoenue rpaduka GyHKIMH
C TMIOMOUIbIO TPOU3BOAHOM.
[TepBooOpasnas ¢pyHknus. OcHOBHAs TabimIia nepBooOpa3HbiX. [IpaBuiia BEIMUCICHUS
nepBooOpasHbIX. Heonpenenennslid uHTErpat. 3aada o miomaad KpUBOJIMHEHHON Tpanenuu, eé
pellIeHHe C TOMOIIbIO HHTErpaja.
®opmyna Hetotona — JleitOnua.

4. YpaBHEHMS U HEPABEHCTBA.

VYpaBHEHHUs ¢ OTHOM IEPEMEHHOM, C HECKOJIbKUMU IIEPEMEHHBIMH.

Kopuu (pewenus) ypasHenus. ['eomerpuueckoe npeacrapieHue

YPaBHEHHH U uX pemeHuil. [IoHsaTue o paBHOCUIBHBIX YPABHEHHUSIX.

OO61re npueMbl pelieHns ypaBHEHUN: pa3ioKeHe Ha MHOKUTENH, 3aMEeHa IEPEMEHHOM, NCIOJIb-
30BaHUE CBOMCTB (DyHKIMH.

KBangpaTHoe ypaBHenne. @opmMysa KOpHEN KBaJApaTHOTO YPaBHEHHS.

®opmynsl Buera 11 kBaapaTHOrO ypaBHEHHS.

UppanuonansHble ypaBHeHus. [loka3zaTenbHble 1 JorapupMuueckue ypaBHEHUS.
TpuroHomerpuueckue ypaBHeHus1; o01ne HopMyIIbl ISl pelieHus ypaBHEHHUI SiN X =&, COS X = a,
tgx=a, Ctgx =a.

CucreMbl ypaBHEHHH ¢ IBYMs IEPEMEHHBIMU. PellieHus cuctemsl,

UX reoMeTpuuecKuil cMbici. PaBHocubHBIE cucTeMbl. OCHOBHBIE TPUEMBI PELLIEHUS] CUCTEM
YpaBHEHMI: OJICTAHOBKA, alredpanyecKoe CI0KEHUE, BBEJICHUE HOBBIX IEPEMEHHBIX.
PannoHanpHbIe U MppallMOHAJIBHBIE HEPABEHCTBA C OAHOU IepeMeHHOoN. 1loka3zarenbHbIe U

jorapumuueckre HepaBeHCTBa. TpuroHomeTpuyecKkue

HEPABEHCTBA IIPOCTEHMIINX THUIIOB.

Hcnonp3oBaHue cBOMCTB U rpauKkoB (PyHKIUN NpU PEeIIEHUH YPaBHEHU, HEPABEHCTB U CUCTEM.
Meton untepBaioB u obdnacreil. M300paxkeHrne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEeIIeHUN
YPaBHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMH U UX CHCTEM.

5. T'eomerpus.
[InanumeTpus.



IIpsimas, myd, OTpe30K, JOMaHas; JUIMHA OTpe3Ka. YToJl, BeIu4rHa yria. BeprukanbHbie U
cMeKHbIE YIIIbl. OKpY>KHOCTB, KpyT. [lapamienbHble IpsMele.

[TpeoOpaszoBanus reomerpudeckux ¢puryp. OceBas u neHTpaibHas cumMMmeTpus. [lapamienbHbiit
nepenoc. [ToBopor. [IpeoOpazoBanue moaodusi, ero cBorictBa. OTHOIIEHUE TUTOMIAACH MOT0OHBIX
buryp.

MHOroyrojapHUK, €ro BEpPIIUHbI, CTOPOHBI, YIJIbl, JUATOHAJIN.

TpeyronabHUK, €ro MeIUaHbl, BEICOTHI, OMCCEKTPUCHI, UX CBOICTBA. BUbI TPEYTroNbHUKOB.
PaBeHCTBO TpeyrosibHUKOB, IPU3HAKK PABEHCTBA TPEYrOJIbHUKOB. [l0o100Me TpEyroabHUKOB,
IPU3HAKU OJ00MS TPEYTroJIbHUKOB. [IpsIMOYTrOIbHBIN TPEYTroJbHUK, COOTHOLIEHUS MEXTY
CTOPOHAMH U yIJIaMU IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBHOOGE1peHHBIN TPEyroJbHUK, CBOMCTBA €r0 YIJI0B U CBOMCTBO OMCCEKTPUCHI yTJla IIPU €ro
BEpILINHE.

YeTpIpexyroabHUKH: apauieorpamMM, IpIMOYTOIbHUK, POMO, KBaapaT, Tpalelys U X CBOWCTBA.
OxpyxxHocTb U Kpyr. LlenTp, xopaa, tuamerp, paguyc. KacarenbHas k okpyxHocTH. Jlyra
OKpy)HOCTU. CEKTOp U CETMEHT Kpyra.

I{eHTpanbHBINA U BIMCAHHBIA B OKPY’KHOCTb YTJIbI.

[Tnomaap TpeyroapHuKa, MPsIMOYTOJIbHHKA, TapajielorpaMMa, poMOa, KBaJipara, Tparnenum.
JnHa OKpY»KHOCTH M JUIMHA AYT'M OKpykHOCTH. Pannannas mepa yria. Ilnomans kpyra u
IUIOUIA/lb CEKTOPA Kpyra.

[TpaBHIIbHBII MHOTOYTOJIBHUK. 3aBUCUMOCTH MEX]ly CTOPOHOM, paJjiycaMy BIIMCAHHOW U
OIMCAHHOM OKPYKHOCTSIMH IIPaBUIIBHOIO MHOIOYroJbHUKA. DOpMyIIbl III0Ia U NPaBUILHOTO
MHOI'OYTOJIbHUKA.

Bnucannas n onucaHHas OKPYKHOCTb MHOTOYTOJIBHUKA, YCIIOBHs CyIllecTBOBaHM. [Ipu3Haku
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTH YETBIPEX YT OJIbHUKA.

Crepeomerpusi.

OcHOBHbIE IOHATHS CTEPEOMETPUH (TOUKA, IIPsiMAs, INIOCKOCTh, IPOCTPaHCTBO). Ilepecekaromuecs,
HapajuleJIbHbIE U CKPEIMBAIOIINECS IPSIMbIE. YTOJ MEX]y IPSMBIMU B IPOCTPAHCTBE.
[TepnieHauKyIApHOCTD NpsAMBIX. [[apannenbHOCTh U NEPIEHANKYISIPHOCTD NIPSAMON U INIOCKOCTH,
IIPU3HAKU U CBOWCTBA. lleprnenauKyisap U HaKJIOHHAS! K INIOCKOCTH. YTOJI MEXY NPSMOM U
IUIOCKOCThI0. Teopema 0 Tpex neprneHIuKysIpax.

[TapannenbHOCTb MIOCKOCTEH, MEPHEHANKYISIPHOCTD MJIOCKOCTEN, IPU3HAKU U CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YIJIa.

PaccTosiHME OT TOUKM 10 MIIOCKOCTHU. PaccTosiHue OT IpsAMOM 10 INIOCKOCTU. PaccTosiHue Mex Ty
NapajuIeIbHBIMU IIJIOCKOCTAMU. PaccTosiHuE MKy CKPEIMBAIOIIUMHUCS TPSIMBIMH.

[Tnomanb opTOroHaIbHOM MPOEKIIMU MHOTOYTOJIbHUKA HA MJII0CKOCTh. MHOTOrpaHHUKH.
Bepmmnsl, pedpa, rpaHu MHOrorpasHuka. Pazseprka.

[Tpusma, ee ocHoBaHMs, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCT. IIpsiMast 1 HakJIOHHAs
npusMa. [IpaBunbHas npusma. [apamienenunen. IpsMoit 1 npsAMOyronbHbIN NapauIeIenunesn.
Ky6.

[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyroybHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMua.

CummeTtpui B KyOe, B mapajuiesienuIiesie, B Ipu3Me U MUpaMuie.

Ceuennst MHOrorpanHukoB. [locTpoeHne ceueHui.

Tena v MOBEpXHOCTH BPALLEHUS.

[Mwmsap u KoHyc. Y ceueHHbIN KoHyc. OCHOBaHHE, BbICOTa, 00OKOBAsi MOBEPXHOCTh, 00pasyrolas,
pa3BepTKa. OceBble CEUEHUS U CEUEHUS NapajlIeIbHbIE OCHOBAHUIO.

[ap u chepa, ux ceuenus. Kacarenpnas miockocts k chepe. Cdepa, BiucaHHasi B MHOTOTPaHHUK,
cdepa, onrcaHHas OKOJIO MHOTOTPaHHUKA.



OO0BeMBI TEJ BpaIIeHUS U TUTOMIAIN X TOBEPXHOCTEH.

®dopmynsl 00beMa Kyba, mapauieNenune1a, IpusMsl, TUIMHAPa. Dopmyrnsl 00beMa MUpaMUAbl U
KoHyca. @opMyJIbI TUTOMIAIN TOBEPXHOCTEH IMIIMHpA U KoHYyca. Dopmyinsl o0bema mapa u
rIomaau chepsl.

BekTopsl 1 KOOpAUHATEI.

BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0K€HHE BEKTOPOB U YMHOKEHHE BEKTOpA Ha
4yucIo. Yroa Mexay Bekropamu. Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB,
cpoiictBa. KommHeapHsie BeKTOpbl. Pa3iioskeHne BEKTOpa 1O IBYM HEKOJIJIMHEAPHBIM BEKTOpaM.
KoMiutanapueie BEKTOpBI. PasiioxkeHue BEKTOpa o TPEM HEKOMILTIaHAPHBIM BEKTOPAM.

JlexapToBbI KOOpAMHATHEI TOYKU HA IUIOCKOCTH U B IPpOCTpaHcTBE. [IoHATHE 0 KOOpAMHATHOM
ONUCaHUU reomMeTprueckux ¢puryp. @opmyisl pacCcTOSHUSA MEXKAY IBYMsI TOUKaMHU HA IIJIOCKOCTU U
B [IPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTU. Y paBHEHUs cepbl. YpaBHeHHE I1ockocTu. Dopmyna
PacCTOSIHUSA OT TOYKHU 1O IJIOCKOCTH.

OCHOBHBIC YMCHHA U HABBIKU

OK3aMEeHYIOIUNCS JOHKEH YMETh:

1) BeIOIHATH (0€3 KanbKynaTopa) apudMeTndeckue AeicTBUS HaJl YUCIaMU U YHCIOBBIMU
BBIPQXCHUSIMH, 32/IaHHBIMH B BHJIC JCCATUYHBIX M OOBIKHOBEHHBIX JIpo0eii; ¢ Tpedyemoii
TOYHOCTBIO OKPYIJISTH IaHHBIE YHCIIA U PE3YNIbTAaThl BBIYMCICHUH; TPOBOAUTH TPOrHO3ZUPOBAHHE
MPUOJIMKEHHOTO PE3YJIbTaTa,

2) IpOBOAMTH TOKJIECTBEHHBIE TPEOOPA30BAHUS MHOTOUJICHOB, APOOEH, CoaepKAIINX
MEPCMCHHBEIC, Bblpa)KeHHﬁ, CoACpKaIIMX CTCIICHHBIC, ITIOKA3aTCIbHBIC, JIOFapI/I(l)MI/I'-IGCKI/Ie n
TPUTOHOMETpHUECKUE HYHKIUH.

3) onpenensaTh 3HaUeHHE (QYHKIIUU 110 3HAYEHUIO apTyMEHTA IPHU PA3IMYHBIX CIIOCO0aX 3aJaHHsI
GbyHKIIMH; CTPOUTD IpadUKK TUHEHHON, KBaAPaTUYHON, CTETICHHOH, TPOOHO-THHEHHOMH,
MOKa3aTeIbHOH, JTOrapUPMHUECKON, TPUTOHOMETPUIECKUX U OOPATHBIX TPUTOHOMETPHUYECKUX

(GyHKIMA.
4) pemiaTb ypaBHEHHsI, HEPABEHCTBA, CUCTEMBI (B TOM UYHUCIIE C TapaMeTpaMu) U UCCIE0BaTh UX

pEeLIeHMS; HAaXOAUTh MPUOIMKEHHbIE PEIIEHUs] YpaBHEHHUH U UX CHCTEM, UCIOJIb3Yys IrpapruuecKuit
METOJ;

5) npuMeHATh o01ue CBONCTBA (PYHKIIMU; CTPOUTH TpapuKH (PYHKIMI 1 MHOKECTBA TOUEK
KOOP/IMHATHOM MJIOCKOCTH, 33/1aHHbIe YPABHEHUSIMH U HEPAaBEHCTBAMU; OMUCHIBATH 10 TpaduKy U
no (opmyse nmoBeAeHNE U CBOICTBA (PYHKIIHIA,

6) n3o0paxxath reoMeTprueckue GUTyphl Ha YePTEXKE; eTaTh JOMOTHUTEIBHBIC TOCTPOCHNUS,
CTPOWTH CEUSHWsI, UCCIIEIOBATh B3aMMHOE PACIIONIOKEHHE QUTYD;

7) IONB30BATHCS CBOMCTBAMU YHCENl, BEKTOPOB, PYHKINH U UX IrpadUKOB, CBOMCTBAMU
apu(pMeTUYECKON U FreOMETPUUECKON MPOTrPECCHI;

8) MoJIb30BaThCs CBOMCTBAMH T€OMETPUIECKUX (PUTYD, UX XapaKTEPHBIX TOUEK, JINHUHN U 4acTei,
CBOWCTBAaMH PaBEHCTBA, ITOI00MS M B3aUMHOTO TTOJIOKEHUS (Uryp;

9) Mob30BaTHCS COOTHOLICHUSIMH U (POpMyIaMH, COAEPKALTUMHA MOJTYJH, CTETIEHU, KOPHH,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE BBIPaKEHUS, BEIMUMHBI YTIIOB, JUIMHBI, IIOLIA/IH,
00BEMBI;

10) cocTaBnaTh ypaBHEHUs, HEPAaBEHCTBA, CUCTEMbI M HAXOAUTh 3HAUEHUS BEJIMUUH, UCXO/S U3
YCIIOBHS 33]1a4H;

11) BBIUMCIIATH MPOU3BOJHBIE U IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMMA, TPUMEHSISI TpaBUiIa
BBIYUCIICHHSI TPOM3BOAHBIX M IEPBOOOPA3HBIX; MOJIH30BATHCS MOHATHEM IPOU3BOIHON MPU



UCCIIEIOBaHUM (DYHKIIMH HA MOHOTOHHOCTB, 9KCTPEMYM U IIPU MOCTPOEHUU rpaduka GyHKIMH, a
TaKXe Ul HaXOKJeHUsI HanOOJIbIIEro M HAUMEHBIIETO 3HaYeHUH (PYHKIUH Ha IPOMEKYTKE;
pemath 3aa4u ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHON K TpaduKy GyHKINHN; BEIYUCIIAT
IJIOIIAb KPUBOJIMHENHON TpaIlCLUH;
12) npuMeHsATh METO KOOPAMHAT MPU PELIEHUH FEOMETPUUECKUX 3a7a4 U

anreOpandecKux 3a1ad, CoAepKalUX napamerp.

13) nu3jaratb U O(bOpMJ'IHTB pPEIICHUE 3a1a4 JIOTHYCCKH IIPaBUJIBHO, IIOJTHO U IMOCJICA0BATCIIBHO, C
H€O6XOI[I/IMBIMI/I IMOACHCHUAMMU.

I[TPUEMHAS KOMUCCHUA
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