MPOT'PAMMA BCTYINUTEJIbHBIX UCITBITAHUM
MO <MATEMATHUKE» VIS NOCTYHAIOLIUX B 2016r.

1. YUncaoBble MHOxKecTBa. Apudmernyeckue neictBus Haja umciaamu. Harypampabie umcma (N).
ApudmeTtnka HartypadbHbIX uucen. IlpocTele M cocTaBHble uMcia. Pas3nokeHue HaTypajdbHOro 4YHcia Ha
MpOCThIe MHOXKUTEIH. JlenmuTens, kKpaTHoe, ocTaTok. [Ipu3naku nenumoctu Ha 2, 3, 4, 5, 9, 10. HauGonpmuii
obmuii  genmurens. Hawmmenemiee oOmee kpatHoe. llenmbie uwmcna (Z). PammonanpHble yucia (Q).
OObIkHOBeHHBIE J1poOM, WX TUMbI, cBolcTBa. [ecatuunbsie apobu. Ilpouentsl. Ilpomnoprmu. CpaBHeHHE
panoHanbHbIX uncen. OOpaiieHue OOBIKHOBEHHOW NIpOOM B OECKOHEUHYIO JAECATUYHYIO MEPUOIUYECKYIO
npo0b u o6patHo. Mppannonansueie yrcina (I). Yucno. Yuco e.

HeiictBurenpHble yncna (R), WX mpencraBieHne B BUAE JNECATUYHBIX napoOeit. CpaBHEHHE
JNCHCTBUTEIBHBIX Yucell. YUCIIOBBIC MPOMEXKYTKH. M300paskeHue uucen Ha mpsaMoi. Moaynb (aOcoroTHas
BEIMYMHA) JCHCTBUTEIBHOTO YHCIIA, €r0 TeOMETPHUYECKHH CMBIC], CBOHCTBa. 2. BbiuncieHus wu
MpeoOpa3oBaHus BIPAKCHHN.

2. YucJsioBble BbIpa:keHusi. BoipaxkeHust ¢ nepeMeHHbIMU. DOpMYIIbl COKPAILIEHHOTO YMHOKEHUSI.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTesleM, CTENEHb C PAlMOHAJIBHBIM IOKa3aTeiaeM. ApHudMeTHUeCKUil
KopeHb. [IoHsTHE O CTEeNeHu ¢ NeMCTBUTEIbHBIM [TOKA3aATEIEM.

OnHouneH u MHOrowiIeH. Pa3noxeHne MHOrowieHa Ha MHOXKUTEIH.

Mmuorounen onHoit nepeMmeHHoi. Kopenb mHorousneHa. KagpaTHbIi TpexusieH, €ro pasjioKEeHHE Ha
JIMHEMHbIE MHOKHUTEIIH.

Jlorapudm. OcHoBHOe norapudmuueckoe ToxaecTBo. CpoiicTBa jorapudmon. Dopmyrna nepexoga ot
OJTHOTO OCHOBaHUs Jlorapudma K qpyromy. JlecaTHUHbIC U HATYpaJbHbIE JTOTapU(MBI.

ToxnecTBeHHbIE TPe0Opa30BaHK UPPALIHOHABLHBIX, CTETICHHBIX, TOKA3aTeIbHbIX U JIOTapU()MUIECKUX
BBIPAKECHHUII.

CuHyc, KOCHHYC, TaHI€HC M KOTAHI€HC JACHCTBUTENIBHOrO 4ucia. OCHOBHOE TPUIOHOMETPUYECKOE
TOXecTBO. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIbI: 1) COOTHOIIEHHS MEXIYy TPUTOHOMETPUYECKHUMHU
(GYHKLIMSAMH OJHOTO U TOTO K€ apryMeHTa, 2) (opMyJibl CIOXKeHMA, 3) GOopMyiibl IBOMHOrO aprymesra, 4)
(GbopMyJIbI TIOJIOBUHHOTO apryMeHTa, 5) (GopMynibl U MpaBWIO MpuUBeACHUs, 6) Gopmyssl npeoOpa3oBaHUs
CYMMBl TPUTOHOMETpPHUYECKHX (QYHKIMH B mpousBelneHue, 7) (opMyibl NpeoOpa3oBaHUS NPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKUMH B cymmy, &) GOpMynbl, BBIpaKaloOlIMe CHHYC, KOCHHYC W TaHICHC
OJIMHAPHOT'0 apryMEHTa Yyepe3 TaHI'€HC MTOJIOBUHHOI'O apryMEeHTa.

ApKCUHYC, apKKOCHHYC, apPKTaHI€HC, apKKOTAHT€HC I€HCTBUTEIBHOIO YHCIA, OCHOBHBIE COOTHOLICHMS.

ToxnecTBeHHbIE  MPeoOpa3oBaHUS  TPUTOHOMETPUYECKHX  BBIpOXKEHUH. Apudmernueckas H
reoMeTpuueckas mnporpeccud. QOpMylbl n -TO WIEHA W CYMMBI MEPBBIX N UYICHOB apUPMETUYECKOH H
reoMeTpuueckoit mporpeccuii. [ToHsTHE 0 OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCUN U O CyMME
BCEX €€ YJICHOB.

3. OyHKIMH U TPaPUKH.

Yucnossle GyHKIu. O6IacTh ONpeeNeHUs U MHOXKECTBO 3HaueHMH (yHkimu. CBOHCTBAa (YHKIUH:
HENPEPBIBHOCTh, TEPUOJUYHOCTh, HYETHOCTh, HEYETHOCTh, BO3pacTaHHWE U YyOBIBaHHE, OSKCTPEMYMBI,
HauOOJbIINE ¥ HAaUMEHbBIIME 3HAYEHHUS, OIPAaHMYEHHOCTb, COXpaHeHue 3Haka. OmnpejaeneHue, CBOWCTBAa U
rpaduKu QYHKIHHI: TUHEHHOU y = kX + b; KBagpaTu4HO# y = ax2 + bx + ¢; creneHHoit y = axn (1 N); apo6HO-
muHerHo# y = k/ x, y = (ax + b)/ (cx + d); kopHs y = ; moKa3aTelbHOH y = ax, a > 0, a # 1; morapudpmudeckoin
y = logax, a > 0, a # 1; TpuroHoMeTpuueckux QyHKIUH y = sin X, y = €OS X, Y = tg X, y = ctg X; 0OpaTHbIX
TPUTOHOMETPUYECKHUX (PYHKIMIA y = arcsin X, y = arccos X, y = arctg X, y = arcctg X. X

IIpousBonnast Qynxmuu. ['eomerpudeckuii u  Qu3MUECKUil cMbIca mnpou3BoaHOW. Tabmuia
npou3BOAHbIX. [Ipom3BoiHAs CyMMBbI, MPOM3BEAEHUS M YAacTHOTO ABYX (yHKiwmid. [IpomsBonHas ciioxHOU
GbyHKIMH. YpaBHEHNE KacaTeNbHOH K TpaduKy QyHKIIUH.

HccnenoBanne GpyHKIMI ¢ TOMOIIBIO IIPOU3BOAHOM:

HAaXOXJICHWE OJKCTPEMyMOB (YHKIMHM, HAWOONBIINX W HAUMEHBIIUX 3HAUYEHWH, IPOMEKYTKOB
MOHOTOHHOCTHU. [locTpoenue rpaduka QyHKIMY C TOMOLIbIO IPOU3BOIHOM.

[lepBoobOpaznas ¢pynkuus. OcHoBHas TabnuIa nepBoodpasHbiX. [IpaBuia BeIYMCIEHUS TEPBOOOPA3HBIX.
Heonpenenennsiii uHTErpan. 3agaya O IUIOIIAAM KPUBOJMHEHHOW Tpamenuu, €€ pelleHue ¢ TOMOILbIO
unterpana. ®opmyna Hetorona — JleliOnua.

4. YpaBHeHHS M1 HEPABEHCTBA.

VYpaBHeHHS C OJHOW TEPEMEHHOW, ¢ HECKOJIbKMMH TepeMeHHbIMH. KopHH (pemieHusi) ypaBHEHHS.
I'eomeTpuyeckoe npeacTaBiIeHre YpaBHEHUH 1 WX perieHnid. [IoHsTHe 0 paBHOCWIBHBIX ypaBHEeHUX. OOmIme
IIPUEMBI PELIeHNUs YpaBHEHUH: pa3lio’KeHHEe HAa MHOXHTENH, 3aMEHa MEePEMEHHO, HCIOIb-30BaHUE CBOMCTB



¢byakmmii. KBaapatHoe ypaBHenume. Dopmyna KOpHEHW KBajpaTHoro ypaBHeHHs. Popmynsl Buera mis
KBaJpaTHOTO ypaBHEHUs. VpparnmoHansHble ypaBHeHUs. [lokazaTenbHble M JOTapUPMHUUYECKHE YPAaBHEHHUS.
TpuronomeTpruyeckue ypaBHeHus; o0mume GopMyisl 1 pelleHus ypaBHEHHH sin X = a, cos X = a, tg X = a,
ctg x = a. CucTeMbl ypaBHEHUH C JIBYMs MEPEMEHHBIMH. PelieHus cucTembl, UX T€OMETPUUECKUN CMBICIH.
PaBHOCHIIbHBIE cucTeMbl. OCHOBHBIE MPHUEMBI PEIIEHUs] CUCTEM YpaBHEHUH: MOACTaHOBKaA, airedpandeckoe
CJI0KCHHE, BBEJICHUE HOBBIX [IEPEMECHHBIX.

PaunoHaneHple W UppalMOHAIbHBIE HEpaBEeHCTBA C OAHOW mniepemeHHOW. IlokazarenbHble U
JorapupMUYECcKie HEpaBeHCTBA. TPUrOHOMETpHYECKIEe HEPAaBEHCTBA IPOCTEHIIINX THITOB.

Hcnonp3oBanne CBOWCTB W TpaduKOB (YHKIMHA NMPU pPENICHHH ypaBHEHWIH, HEPABEHCTB M CHCTEM.
Meton wHTEepBamoB W oOmacredd. M3o0pakeHHMe Ha KOOPIWHATHOM IUIOCKOCTH MHOJXKECTBA PEIICHHMA
YpaBHEHUH U HEPABEHCTB C JBYMsI IEPEMEHHBIMHU U UX CUCTEM.

5. I'eomerpus. Ilimanumerpusi. IIpsmas, ayd, OTpe30K, JOMaHas; JIWHA OTpPE3Ka. YTOJ, BEIUYHHA
yria. BepTukanbHble 1 cMexHbIE YIIIbl. OKpYKHOCTB, KpyT. IlapainienbHbie mpsiMble.

[IpeobpazoBanmsi reomeTpuueckux ¢uryp. OceBas W LEHTpaibHas cuMMeTpus. [lapamnenbHbii
nepeHoc. [ToBopor. [IpeoOpazoBanne mogoous, ero coiicTBa. OTHOIIEHNE TUIOIAACH MOJOOHBIX UTYD.

MHOTroyroibHHK, €ro BEpPIIUHBI, CTOPOHBI, YTJIbl, JUArOHAIIH.

TpeyronbHuk, €ro MeauaHbl, BHICOTHI, OMCCEKTPHUCHI, X CBOMCTBAa. Buabl TpeyronbHukoB. PaBeHcTBO
TPEYrOJbHUKOB, TPH3HAKH pPAaBEHCTBA TPEYroJbHUKOB. llogoOue TpeyrosbHUKOB, NPHU3HAKK MOJOOHS
TPEYrOJAbHUKOB.  [IpAMOYrOibHBIA  TPEYroJIbHUK, COOTHOLIEHUS MEXIy CTOPOHAMM M yIjaMu
NPSMOYTOJILHOTO TPEYroJbHUKa. PaBHOOEIpEHHBIH TPEYroibHHK, CBOWCTBA €ro YIrJIOB M CBOWCTBO
OMCCEKTPUCHI YIiia MPH ero BepIINHE.

UYeTbIpexXyroJabHUKHU: HapaiieorpaMmM, NpsMOYTrolbHHUK, poMO, KBaJpart, Tpanenus 1 uX CBONCTBA.

OxpyxHoctb u kpyr. LleHTp, Xopaa, nuamerp, paauyc. KacarenbHast kK OKpy:KHOCTH. Jlyra OKpy»KHOCTH.
CeKTOp U CErMEeHT Kpyra.

IlenTpanbHblii ¥ BIMCAHHBIN B OKPYKHOCTD YIJIBL.

[Tnomans TpeyroabHUKa, IPAMOYTOJIbHHKA, TapajiesiorpaMma, poM0Oa, KBaapara, Tpaleluu.

JUInHa OKPYXKHOCTH W JUIMHA Iyrd OKpyXHOCTU. Paguannas mepa yria. [Inmomans xpyra u 1uiomans
CEKTOpa Kpyra.

[IpaBuiIbHBII MHOTOYTOJIBHUK. 3aBUCUMOCTH MEXIYy CTOPOHOM, paauycaMu BIHCAHHOW M ONMHMCAaHHOM
OKPY>KHOCTSIMH IIPaBUJIBHOT'O MHOTOYTOJIbHUKA. DOpMyIIbl IUIOIIAAM MPAaBUIBHOIO MHOTOYTOJIbHHKA.

Brnucannas u onuMcaHHas OKpPYKHOCTb MHOIOYTOJIbHUKA, YCIIOBUSL CyllecTBOBaHMs. Ilpu3Haku
BIIUCAaHHOW ¥ OIMCAaHHOM OKPY)KHOCTH 4eTblpexyrojpHuka. CrepeomeTrpus. OCHOBHBIE MOHSTHSA
cTepeoMeTpuM (TOuka, ImpsMas, IUIOCKOCTb, MPOCTpaHCTBO). Ilepecekaromuecs, mnapamielbHble U
CKpeUIMBaoIIUecs MpsiMble. YTOJI MeXAYy HOpsIMbIMU B mpocTpaHcTBe. l[lepneHauKyIsipHOCTh MPSIMBIX.
[TapamienpHOCTh M NEPNEHAUKYISAPHOCTh NMPSMON U IJIOCKOCTH, IMIPU3HAKU U cBoMcTBa. [lepnenaukynsap u
HAaKJIOHHAS K IUIOCKOCTH. YTOJI MEXK/y MPsIMOI U IIIOCKOCTHI0. Teopema o Tpex NMepIeHAuKyspax.

[TapamienbHOCTh MIIOCKOCTEH, MEPIEHANKYJISIPHOCTh MIIOCKOCTEH, MPU3HAKK U CBOWCTBA. JIByrpaHHbI
yTroJl, INHEHHBIN yroJl ABYTPaHHOTrO yria.

Paccrosinue oT TOukM 10 TUIOCKOCTU. PaccTosHume oT mpsiMoil 10 miockocTu. Paccrosinue mexmy
napajulebHBIMU IUIOCKOCTSIMU. PaccTosiHuE MEXy CKPEIMBAOIIUMUCS TPSIMbIMHU.

[Inomanps OpTOroHaNBPHONW MPOEKLMH MHOIOYTOJIbHMKA Ha IUIOCKOCTb. MHOrOrpaHHuUKH. BepiunHsl,
pedpa, rpaHu MHOTOrpaHHuKa. Pa3BepTka.

[Tpusma, ee ocHOBaHMs, GOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTH. [IpsiMast U HaKIOHHAS MTPU3MA.
ITpaBunbHas npusma. [lapannenenunen. [Ipsamoit n npsimoyronbHbIi napannenenunes. Kyo.

[Mupamuna, ee ocHoBanue, OOKOBBIE pedpa, BHICOTA, OOKOBAsl MOBEPXHOCTh. T pEyroyibHas MHpaMuia.
IIpaBwibHas nupaMuaa. Y cedeHHass NUpaMua.

Cummertpuu B Ky0e, B mapajiesienuIesie, B Ipu3Me U MUpaMue.

Ceuenus MHOrorpanHukoB. IloctpoeHune ceuenuil.

Tena u noBepxHocTH Bpaienus. Lunuaap u konyc. YcedeHHslil koHyc. OcHOBaHME, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yromias, pa3sepTka. OceBble CEUEHUs U CEUEHHs apajlIelIbHble OCHOBAHUIO.

[Tap u cdepa, ux ceuenus. KacatenbHas miockocts K chepe. Chepa, BOMcaHHAsE B MHOTOIPAaHHUK,
cdepa, onucaHHasi 0KoJI0 MHOrorpaHHuka. OObeMbl Tell BpallleHus U IUIOUan UX MoBepxHocTed. PopMyIbl
obbeMa KyOa, mapajiesnienunena, npu3Msel, InHIpa. @opmynsl odbeMa nmupamMuasl U KoHyca. Dopmyrst
IUIOINAAM TIOBEPXHOCTEW IMIMHApa M KoHyca. Dopmynsl obbema miapa u rwiomanu cdepsl. BexTopsl n
KoopauHatel. Bekropsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. Cl10’K€HUE BEKTOPOB U YMHOKEHUE BEKTOPA
Ha 4ucio. Yroa Mexay Bekropamu. Koopaunatel Bekropa. CkalaspHOE NPOM3BENECHHE BEKTOPOB, CBOWCTBA.
Konnuueapusie BekTopbl. PasnojkeHue BekTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaM. KomrmiaHapHble



BEKTOpPBI. Pa3noxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. J[eKapTOBBI KOOPAMHATHI TOYKH Ha
IUIOCKOCTH M B TpocTpaHCTBe. [IoHATHE O KOOPAWHATHOM OIMCAHWU TeoMeTpuueckux ¢uryp. Dopmymsi
pPacCTOSHUS MEXy IBYMsI TOUKaMH Ha IUIOCKOCTH U B MPOCTPAHCTBE. YpaBHEHHE OKPYXKHOCTU. Y paBHEHUS
cdepbl. YpaBHeHHE I0CKOCTH. PopMysia pacCTOSHUS OT TOUKH JI0 MIIOCKOCTH.

OCHOBHBIE YMEHHUS U HABBIKU

JK3aMeHYLIHIiCS T0JIKEeH YMeTh:

1) BemonHATH (0€3 KambKynaTopa) apu(pMeTHUecKue JAEHCTBHA HAJ YHCIAMH M YHCIOBBIMH
BBIPQKEHUSIMH, 33JaHHBIMH B BHUJE ACCATHYHBIX M OOBIKHOBEHHBIX IpoOe€il; ¢ TpeOyeMOoW TOYHOCTBHIO
OKpYIJIATh JAaHHBIE 4YHCIA M PEe3yJabTaThl BBIYHUCICHUI; MPOBOAWTH IMPOTHO3HPOBAHUE MPUOIMKEHHOTO
pe3yibTaTa;

2) NpOBOAUTH TOXKAECTBEHHBIE NMPEOOpa3oBaHMs MHOTOWICHOB, JAPOOEH, comepkaliuxX NepeMEHHBIE,
BBIPQ)KEHUM, COAEp)KAIIMX CTENEHHble, II0Ka3aTellbHble, JIOrapu(Muyeckue M TPUTOHOMETPUUYECKHE
GyHKIHH.

3) ompenensTh 3HaueHHE (PYHKIMM 110 3HAYEHUIO apryMEHTa IpU pa3IM4HBIX CHoco0ax 3ajaHus
GyHKIMM; CTPOUTHh TIpadUKH JIMHEHHOW, KBaJpaTUYHOM, CTENEHHOH, APOOHO-TMHEHHOHN, MOKa3aTelIbHOMH,
JorapupMUYECKoil, TPHTOHOMETPUYECKUX U OOPATHBIX TPUTOHOMETPUIECKHUX (PYHKIIUM.

4) pemarb ypaBHEHUS, HEPABEHCTBA, CHUCTEMBI (B TOM YHCIE C MapaMeTpaMH) M HCCIEOBaTh HX
pelIeHHS; HAaXOAUTh MPUOIMKEHHBIC PELICHUS] YPaBHEHHI U UX CUCTEM, HCTIONb3Ys rpaduuecKuii MeTO;

5) mnpumeHsATh oOmME CBOHCTBa (YHKUUH;, CTPOUTh Trpadukd (QYHKIUA M MHOXKECTBA TOYEK
KOOPJIMHATHOM IUIOCKOCTH, 3aJaHHbIE YPAaBHEHHMSMH M HEPABEHCTBAMH; ONKCHIBATH MO TrpaduKy HU MO
(dbopmyIie moBeJeHNE 1 CBOMCTBA (PYHKIIHIA;

6) u300paxars reoMeTpuUecKue GUrypbl Ha 4epTexe; JejaTh JONOJHUTEIbHbIE IOCTPOCHUS; CTPOUTD
CeueHMs, UCCIIeI0BaTh B3aUMHOE PacIoiokeHue Guryp;

7) TONB30BAThCSA CBOMCTBAMHM 4HCEN, BEKTOPOB, (yHKIMA M HUX TIpauKOB, CBOMCTBAMH
apu(pMeTHYeCKON U TeOMETPUUYECKON MPOrPeCcCHii;

8) moib30BaThCSl CBOMCTBAMHU T€OMETPUYECKMX (HUIyp, MX XapaKTepHbIX TOYEK, JUHUHA U YacTei,
CBOWCTBaMHM PaBEHCTBA, HOAOOHS U B3aMMHOTO MOJIOXKEHHUs PUTY;

9) moib30BaThCS COOTHOWICHHSAMHU H (OPMYJIaMH, COJACPXKAIIMMH MOIYJH, CTENEHH, KOPHH,
JorapupMUUYECcKre, TPUTOHOMETPHUECKUE BBIPAKEHUSI, BEJIMYMHBI YIIIOB, [UTMHBI, TUIOLIA1, 0OBEMBI;

10) cocTaBiATh ypaBHEHUS, HEPABEHCTBA, CUCTEMbI U HAXOUTh 3HAUYEHUS BEIMYUH, UCXOS U3 YCIOBUS
3a/1a4u;

11) BBIYMCHATHE NPOM3BOJHBIE M IEPBOOOPA3HbIE 3IEMEHTAPHBIX (YHKIMH, NPUMEHSAs MpaBUiIa
BBIUUCIICHHS NPOU3BOJIHBIX M NEPBOOOPA3HBIX; MOJIb30BATHCS MOHATHEM IMPOU3BOAHOM IPU HCCIICAOBAaHUU
(GyHKIMI HA MOHOTOHHOCTb, SKCTPEMYM U IIPU MOCTPOEHUM Tpaduka (QYHKIHH, a TAKXKe IS HAXOKIACHUS
HauOOJBIIEr0 M HAUMEHBLIETO0 3HA4eHUH (YHKIMI Ha NPOMEXYTKe; pellaTh 3aJaud C NPUMEHEHHEM
ypaBHEHHUs KacaTeJIbHOH K rpaduky (QyHKIMN; BBIYUCIATH IUIOIAAb KPUBOJIMHEHHOHN Tpanenum;

12) mpuMeHSTh METOA KOOPAMHAT NPU PELICHUH T'€OMETPHUYECKHX 3a/ad4 M alnreOpandeckux 3ajaad,
COJIEprKaIIMX MapaMeTp.

13) mznarate U OGOPMIIITH pEIICHHE 33734 JIOTMYECKH IMPAaBUIBHO, MOJHO M TOCIEIOBATENLHO, C
HEOOXOIMMBIMH TMOSICHEHUSIMH.



