MMPOTPAMMA BCTYHNMUTEJBHBIX UCTIBITAHUM
IO MATEMATHUKE JJIAA HOCTYHAIOIIUX B Yp®Y B 2014 1.

OCHOBHBIE MATEMATHUYECKHE ITIOHATHUA U PAKTHI

1. YucnoBele MHOXKECTBA. Apru(METHUECKUE SHCTBUS HA/l YHCIIaMHU.
Harypanbnble uncna (N). Apudmernka HaTypaibHbIX uucel. [IpocTsie 1 cocTaBHbIE YHCIIA.
PaznoxxeHne HaTypaJIbHOTO YKcia Ha IPOCThIE MHOKUTENU. JlenuTenb, KpaTHOE, OCTAaTOK.
[Tpusnaku genmumoctu Ha 2, 3,4, 5,9, 10. HauGonpmmii o0muii nenutenb. HauMmenspinee ooiee
KpaTHOE.
Llenbie uncna (Z).
Parnmonansueie yncia (Q). OObIKHOBEHHBIC IPOOH, UX TUIIBI, CBOMCTBA. JlecATHUHBIE IPOOH.
ITponentsl. Ilponopuuu. CpaBHeHHE palmoHanbHbIX dnces. OOpalieHre 0ObIKHOBEHHOH 1podu B
0OECKOHEUHYIO JIECATUYHYIO TIEPHOMUECKYIO TpOoOb U 00paTHO.
Hppanuronansueie uncna (). Yucno m. Yucno e.
JeiicrBurensubie uncina (R), ux npeacrasienue B BUAE JeCATUUHBIX Apobei. CpaBHEHHE
NeHCTBUTENBHBIX yucell. YHCIOBbIE TPOMEKYTKH.
N300pakeHue yncen Ha npssMoid. Moayinb (a0CONMIOTHAs BEIUYMHA) IeHCTBUTEIBHOTO YU CIa, €ro
F€OMETPUYECKUM CMBICII, CBOMCTBA.

2. Bebruucnenus u npeodpa3zoBaHUs BEIPaKEHUI.
Yucnossle BelpakxeHUsl. BoipaskeHuUs ¢ IepeMEHHBIMHU.
DopMyJIbl COKPAILIEHHOTO YMHOKEHHUSI.
CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM, CTENEHb C pallMOHAIbHBIM MOKa3aTeseM. Apudmernyeckuit
KopeHb. [IoHATHE O cTeneHu ¢ IeHCTBUTENBHBIM I10KA3aTENIEM.
OpnHowieH u MHOrouwIeH. Pa3noskeHne MHOroulIeHa Ha MHOXKHUTEIIH.
MHorounen ogHo# nepeMeHHol. Kopenb MHOTOUIIeHA.
KBazpaTHbIil TpeX4sieH, €ro pa3jioKeHUe Ha JINHEHHbIE MHOKHUTEIH.
Jlorapugm. OcHoBHOE Norapudgmuyeckoe ToxaecTBo. CBoiicTBa orapudmon. Popmyna nepexoaa
OT O/IHOTO OCHOBaHUS Jiorapupma K Apyromy. JlecsTuuHble U HATYpaJbHbIE JOTapU(PMBbI.
ToxxaecTBeHHbIE TPeoOpa30BaHUs UPPALIMOHATIBHBIX, CTEIICHHBIX, TI0KA3aTEIbHBIX U
Jorapu(pMHUECKUX BbIPAKEHUH.
CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC IEHCTBUTENBHOIO Ynciaa. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYJIIBL: 1) COOTHOLIEHUS MEXITY
TPUTOHOMETPUUECKUMHU (QYHKIIUSMHU OJTHOTO U TOTO K€ apryMeHTa, 2) popMyJbl CIOKEHHUS,
3) dopmynbl 1BOITHOTO aprymenTa, 4) ¢hopMyIibl IOJOBUHHOTO aprymenra, 5) Gopmyisl u
NpaBUJIO MpuBeAeHus, 6) GopMysbl IpeoOpa30BaHUS CYMMbI TPUTOHOMETPHUUECKUX (DYHKIIHIA B
npousBeeHue, 7) GopMyIibl IpeodpazoBaHus MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIHIA B
cymMmMmy, 8) (popmysibl, BeIpaxkaroniue CHHYC, KOCUHYC U TAHT€HC OJJMHAPHOr0 apryMeHTa uepe3
TaHT€HC [TOJIOBUHHOTO apryMeHTa.
ApKcuHYC, apKKOCHUHYC, apKTaHI'€HC, apKKOTaHT'€HC AEUCTBUTEIBLHOTO YUCIIA, OCHOBHBIE
COOTHOILIEHHUS.
ToxnecTBeHHbIE TPEOOPa30BAHUS TPUTOHOMETPUUECKHUX BBIPAKEHUH.
Apudmernueckas 1 reomeTpuyeckas nporpeccuu. opmynsl N -ro
YJICHAa U CYMMBI TIEPBBIX N WIEHOB apU(phMeTHIECKOH 1
reoMeTpuuecko nmporpeccuit. [lonsTie o 6eCkoHEYHO YOBIBAIONIEH T€OMETPUYECKOM MPOrpeccun
U 0 CyMME BCEX €€ UJICHOB.



3. ®yHKIMHU U rpaduKH.

UYucnoseie ¢pyakiun. O6aacTh onpeaesieHus: 1 MHOKECTBO 3HaueHuH (ynkiun. CBoiicTa
(GyHKIMU: HETIPEPBIBHOCTD, IEPUOJUUYHOCTh, YeTHOCTh, HEYETHOCTD, BO3pACTaHUE U YObIBaHNUE,
SKCTPEMYMbI, HAUOOJbIINE U HAUMEHbBIIINE 3HAYEHUS, OTPAHUYEHHOCTh, COXpaHEHHE 3HAKa.
Onpenencuue, CBOMCTBA U rpapuku GyHKIHI: TuHEHHOH Yy = KX + b;

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

nuHerHo 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; TpuroHomerpuueckux QyHKIMA y = SiN X, y = CoS X,

y=1g X, y =Ctg X; oOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHI

y =arcsin x, y =arccos X, y = arctg X, y = arcctg x.
[TpousBonnas Gpynkiuu. ['eomerprueckuii u GU3NIECKHU CMBICHT MTPou3BoAHOM. Tabnuma
npon3BOIHBIX. [Ipon3BOIHAS CyMMBI, TPOU3BEICHHUS U YaCTHOTO IBYX GyHKIMiA. [Ipon3BoaHas
CJIOKHOM (DyHKIIMU. YpaBHEHHE KacaTeabHOH K rpaduKy GpyHKIUH.
HccnenoBanue (yHKIHIA C TTOMOIIBIO IPOU3BOAHOM:
HAXOXKJCHHUE SKCTPEMYMOB (DYHKIIMH, HAMOOJIBIINX U HAMMEHBIINX 3HAYCHHUH, TIPOMEKYTKOB
MoHoToHHOCTH. [TocTpoenue rpaduka GpyHkurn
C TIOMOIIIBIO MPOU3BOIHOM.
[TepBoobOpasnas ¢pyHknus. OcHOBHAs Tabimiia nepBooOpa3HbiX. [IpaBuiia BEIMUCICHUS
nepBooOpasHbIX. Heonpenenennsiii uHTErpat. 3aada o miom@aad KpUBOJIMHEHHON Tpanenny, eé
pelleHre ¢ MOMOIIBIO UHTEerpasa.
®opmyna Herotona — Jleitbuuna.

4. YpaBHEHMs U HEPABEHCTBA.

YpaBHEHUS C OJHON IEPEMEHHOM, C HECKOJIbKUMHU IIEPEMEHHBIMU.

Kopuu (pemenus) ypasHenus. ['eomerpuueckoe npeacrapieHue

YPaBHEHHUH U uX pemeHuil. [IoHsaTue o paBHOCUIIbHBIX YPABHEHHUSIX.

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

KBangpatHoe ypaBHenune. @opmMysa KOpHEHW KBaJApaTHOTO YPaBHEHHUS.

®opmynsl Buera 11 kBaapaTHOrO ypaBHEHHS.

UppanuonansHble ypaBHeHus. [loka3zaTenbHble U JorapugMuueckue ypaBHEHUS.
TpuronomeTpudeckre ypaBHeHHs; 00Imue GopMyIIbl ISl pelieHnst ypaBHEeHHI SIN X =a, COS X = 4,
tgx=a, ctgx =a.

CucreMbl ypaBHEHHH ¢ IBYMs IEPEMEHHBIMU. PellieHus cCUCTeMBI,

UX T€OMETPUYECKUI CMBICI. PaBHOCHIIBHBIE CUCTEMBI. OCHOBHBIE IPUEMBI PELIEHUSI CUCTEM
YpaBHEHMIA: OJICTAHOBKA, aredpanyecKoe CI0KeHUE, BBEJICHHE HOBBIX IEPEMEHHBIX.
PanyonanbsHbIe M MppallMOHAIbHBIE HEPABEHCTBA C OJHOM nepeMeHHOU. [1oka3aTenbubie U

norapudmuueckre HepaBeHCTBA. TpuroHoMeTpuyecKkue

HEPABEHCTBA IIPOCTEHMIINX THUIIOB.

Hcnonp3oBaHue cBOMCTB U rpadukoB (PyHKUINN pU pEelLIEHUH YPaBHEHU, HEPABEHCTB U CUCTEM.
Meton untepBaioB u obdnacreil. M300paxkeHrne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN
YPaBHEHUH U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

5. T'eomerpusi.
[InanumeTpus.



IIpsimas, myd, OTpe30K, JOMaHas; JUIMHA OTpe3Ka. YToJl, BeIu4rHa yria. BeprukanbHbie U
cMexHbIe YriIbl. OKpY>KHOCTB, KpyT. [lapaiienbHble psMele.

[TpeoOpaszoBanus reomerpudeckux ¢puryp. Ocesas u neHTpaibHas cumMmeTpus. [lapamiensHbiit
nepenoc. [ToBopor. [IpeoOpazoBanue moaobusi, ero cpoiictBa. OTHOIIEHUE TUIOMACH O T00HBIX
buryp.

MHOroyrojapHHUK, €ro BEpIUIUHbI, CTOPOHBI, YIJIbl, JUATOHAIIH.

TpeyronabHUK, €ro MeIUaHbl, BEICOTHI, OMCCEKTPUCHI, UX CBOMCTBA. BUbI TPEYronbHUKOB.
PaBeHCTBO TpeyrosibHUKOB, IPU3HAKK PABEHCTBA TPEYrOJIbHUKOB. [lo100Me TpEyroabHUKOB,
IPU3HAKKU OJ00MS TPeYTroyIbHUKOB. [IpsIMOYroabHBIN TPEYTOJIbHUK, COOTHOILICHUS MEXTY
CTOPOHAMH U YIVIAMHU IIPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.

PaBHOGE1peHHBIN TPEyroJbHUK, CBOMCTBA €r0 YIJI0B U CBOMCTBO OMCCEKTPUCHI yTJIa IIPU €ro
BEpILUHE.

YeTpIpexyroabHUKH: apajuIeorpamMMm, IpSIMOYTOIbHUK, POMO, KBaapaT, Tpalelys U UX CBOUCTBA.
OxpyxHocTb U Kpyr. Llentp, xopaa, tuamerp, paguyc. KacatenbHas k okpyxHocTd. lyra
OKpyx)HOCTU. CEKTOp U CETMEHT Kpyra.

I{eHTpanbHBIA U BIMCAHHBIA B OKPY>KHOCTB YTJIbI.

[Tnomaas TpeyrojipHUKa, NPSIMOYTOJIbHUKA, TapajieorpaMMa, pom0a, KBaipara, Tparnenuy.
JlnnHa OKpYKHOCTH U JUIMHA IyTU OKpyKHOCTH. Panuannas mepa yrua. [nomanes kpyra u
IUIOUIA/lb CEKTOpPa Kpyra.

[TpaBHIJIbHBII MHOTOYTOJIBHUK. 3aBUCUMOCTH MEX]ly CTOPOHOM, paJJiycaMy BIINCAHHOW U
ONKMCAHHOM OKPYKHOCTSMH IIPaBUIIBHOIO MHOIOYroJIbHUKA. DOpMyIIbl III0IA U IPaBUILHOTO
MHOT'OYT'OJIbHUKA.

Bnucannas u onucaHHas OKpY>KHOCTh MHOT'OYTOJIbHHMKA, YCIIOBUS CylllecTBOBaHUs. [Ipu3Haku
BIIMCAHHOW M ONMHMCAaHHOM OKPYKHOCTH YETHIPEXYTOJIbHUKA.

Crepeomerpus.

OcHOBHBIE IOHATHS CTEPEOMETPUH (TOUKA, NPpsAMasi, INIOCKOCTb, TPOCTPaHCTBO). [lepecekaromuecs,
napajuleJIbHbIE U CKPEIMBAIOIINECS IPSIMbIE. YTOJ MEX]y PSMBIMU B IPOCTPAHCTBE.
[TepnieHauKyNIApHOCTD MpsAMBIX. [[apannenbHOCTh U NEPIEHANKYISIPHOCTD NIPSAMON U IJIIOCKOCTH,
IIPU3HAKU U CBOWCTBA. lleprnenauKysp U HaKJIOHHAs! K INIOCKOCTH. YTOJI MEXY NPSMOH U
IUIOCKOCTBI0. Teopema o Tpex NmeprneHIuKyspax.

[TapannenbHOCTD MIOCKOCTEH, MEPHEHANKYISIPHOCTD IJIOCKOCTEN, IPU3HAKU U CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YIJIa.

PaccTosiHME OT TOUKM 10 IIIOCKOCTHU. PaccTosiHue OT IpsIMOM 10 TNIOCKOCTH. PaccTossHue Mexny
NapauIeIbHBIMU IIJIOCKOCTAMU. PaccTosiHue MKy CKpeIMBaOIIMMHUCS IPSMBIMH.

[Tnomanb opTOroHaIbHOM MPOEKIIMU MHOTOYTOJIbHUKA HA MI0CKOCTh. MHOTOrpaHHUKH.
Bepmunsl, pedpa, rpanu MHOTorpaHHuka. Pa3zsepTka.

[Tpusma, ee ocHoBaHuUsA, OOKOBBIE pedpa, BEICOTA, OOKOBas MOBEPXHOCTh. IIpsMas 1 HaKJIOHHAas
npusmMa. [IpaBunbHas npusma. [apamienenunen. IpsMoit 1 npsAMOyroibHbIN Napauleenunesn.
Ky6.

[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBAs MOBEPXHOCTh. TpeyroybHas
nupamuaa. [IpaBuibHas nupamMua. Y ceuyeHHas TupaMuia.

CummeTpui B KyOe, B apajuiesienuIiesie, B Ipu3Me U MUpaMuie.

Ceuennst MHOrOorpanHukoB. [locTpoeHne ceueHui.

Tena v MOBEpXHOCTH BPALLEHUS.

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

[Tap u cdepa, nx ceuenus. KacarenpHas miockocTh k cepe. Cdepa, BircaHHasi B MHOTOTPAHHUK,
cdepa, onrcaHHas 0KOJIO MHOTOTPaHHUKA.



OOBeMBI TEJT BpallleHHs U TUTOIIAAN UX TTOBEPXHOCTEH.

®dopmynsl 00beMa Kybda, mapauieNenune1a, IpusMsl, MIIHHAPa. Dopmyrnsl o0beMa MUpaMUAbl U
KoHyca. @opMyIIbI TUTOIIAIN TOBEPXHOCTEH IMIIMHpA U KoHYyca. Dopmyinsl o0bema mapa u
rIomaau chepsl.

BekTopsl 1 KOOpAUHATHI.

BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB U YMHOXKEHHE BEKTOpA Ha
4yucIo. Yroa Mexay Bekropamu. Koopaunats! Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB,
cpoiictBa. KommmHeapHsie BeKTOpbl. Pa3iiokeHne BEKTOpa M0 IBYM HEKOJIJIMHEAPHBIM BEKTOpaM.
KoMiutanapaeie BEKTOpbI. Pa3iioxkeHue BEKTopa o TPEM HEKOMILJIaHAPHBIM BEKTOPAM.

JlexapToBbI KOOpAMHATEI TOYKU HA IUIOCKOCTH U B IPOCTpaHCTBE. [IoHATHE O KOOPAMHATHOM
ONUCaHUU reoMeTpuueckux ¢puryp. @opmyisl paccTOSHUSA MEXKAY IBYMsI TOUKaMHU Ha MJIOCKOCTU U
B IIPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH. Y paBHEHUs cepbl. YpaBHeHHe 1ockocTu. Dopmyna
paccTosiHUA OT TOYKH JI0 IUNIOCKOCTH.

OCHOBHBIC YMCHHA U HABBIKU

OK3aMEeHYIOIUNCS JOHKEH YMETh:

1) BeIONHATH (6€3 KaJbKyIsATOpa) apupMeTHIecKue IeHCTBUS HaJl YMCIaMU U YUCIIOBBIMU
BBIPKEHUSIMH, 33JJAHHBIMH B BUJIE JCCATUYHBIX M OOBIKHOBEHHBIX JIpOOeii; ¢ TpeOyeMoit
TOYHOCTBIO OKPYIJISATH IaHHBIE YUCJIA U PE3YNIbTAThl BBIYMCICHUI; IPOBOAUTH IIPOrHO3UPOBAaHUE
MPUOJIMIKEHHOTO PE3yJIbTaTa;

2) IpOBOJUTH TOXKAECTBEHHbIE IPE0OpPa30BaHNs MHOI'OWIEHOB, APO0ei, coaepKaiux
NepEMEHHbIE, BEIpaKEHUI, COIepKAIlUX CTENIEHHbIE, II0Ka3aTelIbHbIE, JorapupmMuueckrue u
TPUTOHOMETpUUYECKHE (DYHKIIHUH.

3) onpenensaTh 3HaueHHE QYHKIMHU 110 3HAYEHUIO apTyMEHTa IPU pa3IMUHbIX CII0c00ax 3adaHUs
(GyHKLINU; CTPOUTH IpadUKK TMHEHHON, KBaApaTUYHOM, CTENIEHHOM, APOOHO-THHEHHOH,
MOKa3aTeIbHOM, JIOTapU(PMUUECKON, TPUTOHOMETPUYECKUX U OOPATHBIX TPUTOHOMETPHUUECKUX

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

pEeLIeHMS; HAaXOAUTh MPUOIMKEHHbIE PEIIEHUs] YpaBHEHHUH U UX CHCTEM, UCIOJIb3Yys IrpaduuecKuit
METOZ;

5) npuMeHATh o01ue CBOMCTBA (PYHKIMM; CTPOUTH T'papUKi (PYHKIUI 1 MHOKECTBA TOUEK
KOOPJIMHATHOH MJIOCKOCTH, 33/1aHHbIe YPABHEHUSIMHU U HEPAaBEHCTBAMU; OMUCHIBATH 10 TpaduKy U
1o (hopmyJie MoBeieHNe U CBOWCTBA (PYHKLUH;

6) n300paxxaTb reoMeTprueckre (GUrypbl Ha UEPTEKeE; JeNIaTh JOMOJIHUTENbHbIE TOCTPOCHUS;
CTPOUTH CEUEHUs, UCCIIE0BATh B3aUMHOE PacoiokeHne Guryp;

7) IONB30BATHCS CBOMCTBAMU YHCENl, BEKTOPOB, PYHKIINN U UX rpadUKoOB, CBOMCTBAMU
apupMeTUUECKO U FTeOMETPUUECKOMN MPOTPECCHIA;

8) MoJIb30BaThCs CBOMCTBAMH T€OMETPUIECKUX (PHUTYD, UX XapaKTEPHBIX TOUEK, JIMHUHN U 9acTe,
CBOICTBaMM paBEHCTBA, MOAO0MS 1 B3aUMHOTO MOJIOXKEHUS (pUryp;

9) Mob30BaTHCSI COOTHOLICHUSAMH U (hOpMyIaMHU, COAEPKAIMMUA MOYJIH, CTETIEHU, KOPHH,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE BBIPAKEHUS, BEIMUMHBI YTIIOB, JUIMHBI, TIOLIA/IH,
00BEMBI;

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

11) BBIUMCIIATH MPOU3BOJHBIE U TIEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIHIA, TPUMEHSISI TpaBUiIa
BBIYUCIICHHSI TPOM3BOIHBIX M IEPBOOOPA3HBIX; MOIH30BATHCS MOHATHEM POU3BOIHON TPU



UCCIIEIOBaHUM (DYHKIIMH HA MOHOTOHHOCTB, SKCTPEMYM U IIPU MOCTPOEHUH rpaduka GyHKIMH, a
TaKXe Ul HaXOKJCHUs HanOOJbIIEro M HAMMEHBIIETO 3HaYeHUH (PYHKINH Ha IPOMEKYTKE;
pemath 3aa4u ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHOU K TpaduKy (GyHKINU; BEIYUCIAT
IJIOIIAb KPUBOJIMHENHON TpaIlCLUH;
12) npuMeHATh METOJ KOOPIMHAT MPU PELIEHUH TEOMETPUUECKUX 3a7au U

anreOpandecKux 3a1ad, COAEPKALIUX apamMeTp.

13) u3jaratb U O(bOpMJ'I?ITB pPEeICHUEC 3a1a4 JIOTHYCCKH IIPaBUJIBHO, IIOJTHO U IMOCICA0BATCIIBHO, C
H€O6XOI[I/IMBIMI/I IMOACHCHUAMMU.
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