IPOT'PAMMA BCTYHNUTEJIbHBIX UCIIBITAHUM IO AJITEGPE U
HAYAJAM MATEMATHYECKOI'O AHAJIM3A

Aareopa

Kopuu u crenenun. Kopenn crenenn N>1 u ero cpoiictBa. CTeneHb C palioHAIbHBIM
IoKa3aTesneM U ee cBoicTBa. lIoHATHE O cTeneHW ¢ NEeWCTBUTENbHBIM MOKazareneM. CBOMCTBa
CTEMNEHU C JCHCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm. Jlorapudm uymcma. OcHoBHOe sorapudmuyeckoe ToxaecTBo. Jlorapupm
IIPOU3BEJICHNUs, YACTHOI'O, CTEIIEHH; IIEPEX0] K HOBOMY OCHOBAHUIO. JIECATUYHBIA W HATypajbHBII
jorapu@mesl, YUCIIO €.

IIpeodpa3oBanusi NpocTeHIINX BbIPAKEHUH, BKIIIOYAIONINX apu(METHISCKUE OTepaIu,
a TaKKe OIepaluio BO3BEICHUS B CTEIIEHb U ONEPALIUIO JIOTapU(PMUPOBAHUSI.

OcHoBbl TpuroHomerpuu. CHHYC, KOCUHYC, TaHT€HC, KOTAHT'€HC IMPOU3BOJILHOTO YTJIa.
Panuannas wmepa yrina. CuHyc, KOCHMHYC, TAaHI€HC M KOTaHreHc uyucia. OcHOBHbIE
TpUroHoMerpudeckue Toxkaecta. ®opmyinsl npuseaenus. CUHYC, KOCUHYC M TaHT€HC CYMMBbI U
pazHoctu JByX yrioB. CHHYC M KOCHHYC JBOMHOro yria. @opMmyibl MNOJOBUHHOIO YIJa.
[TpeoOpazoBaHus CyMMBI TPUTOHOMETPHUYECKHX (YHKIIMH B TMPOW3BEICHUE W TPOU3BEICHUS B
cyMMmy. BbIpakeHHEe TPUTOHOMETPUYECKMX (PYHKIMH yepe3 TaHIeHC MOJOBHMHHOTO apryMeHTa.
[TpeoOpa3zoBanus NPOCTEHIINX TPUTOHOMETPHUUECKUX BbIPAXKEHUI.

[Ipocreiiine TPUTrOHOMETPUUECKUE YPaBHEHUS W HEPABEHCTBA. APKCHUHYC, apKKOCHUHYC,
ApPKTaHTeHC YHCIIa.

DOYyHKUNH

Oynkiun. O6nacTh onpeeseHusl 1 MHOXeCTBO 3HaueHul. I'paduk ¢pynkuuu. Iloctpoenue
rpa¢ukoB (PyHKIMH, 3aJaHHBIX pa3IUYHBIMH criocobamu. CBolcTBa (PYHKIIUNA: MOHOTOHHOCTb,
YETHOCTh M HEUYETHOCThb, INEPHOAMYHOCTb, OrPAaHHMYEHHOCTb. I[IpOMEXYTKHM BO3pacTaHus U
yObIBaHUS, HaNOOJbIIIEE U HAUMEHbBIIIEE 3HAUECHUS, TOUKU SKCTPEMYyMa (JIOKAIbHOIO MaKCUMyMa U
mMuHuMyma). ['padumueckas wunrepnperauus. [Ipumepsl (QyHKIMOHANBHBIX 3aBHUCUMOCTEH B
peaJIbHBIX MpoLeccax U SBICHUSIX.

OOpartnas ¢yHkuus. O6nacTb onpeaeseHust 1 00JacTb 3HaUYeHUH 0OpaTHOM (QyHKIUU.

I'paduk oOpaTHOM HyHKIUH.

CreneHHast GyHKILUS C HATYpalbHbBIM [TOKa3aTeseM, e€ CBOMCTBA U rpaduK.

BepTukanpHble ¥ TOPU3OHTAIBHBIE aCUMNTOTHI TpadukoB. ['paduku ApoOHO-ITHHEHHBIX
GbyHKLIU.

Tpuronomerpuueckue (GyHKIMH, MX CBOHCTBa M TpaduKH; MEPUOJUYHOCTh, OCHOBHOM
NEePUOSI.

ITokazarenbHast (yHKIMS (PKCIOHEHTa), e€ cBoicTBa W rpaduk. Jlorapupmuueckas
¢byHKIMS, €€ CBOMCTBA U IpaduK.

IIpeoOpa3oBanusi rpaduKoB: MapasiebHBIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO Ocei
KOOpJMHAT U CUMMETPHSI OTHOCUTENFHO Hayalla KOOpAUHAT, CAMMETPHUSI OTHOCUTENIBHO MPSIMO Y
= X, pacTshKeHHE U CKaThe BJI0JIb OCe KOOpIMHAT.

YpaBHeHHUS U HEPABEHCTBA

Pemenue panmoHanbHBIX, MOKA3aTENbHBIX, JOrapu(GMUYECKUX YPaBHEHUN U HEPABEHCTB.

Pemenue nppalinoHanbHbIX U TPUTOHOMETPUUYECKUX YPaBHEHUH.

OcHOBHbIE TPUEMBI PEIICHHSI CUCTEM YPaBHEHU: MOCTaHOBKA, aJlre0panyecKoe CIokKeHHe,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PaBHOCWIBHOCTH ypaBHEHMIl, HEpAaBEHCTB, CUCTEM. Pemienue
MPOCTEUIIINX CHUCTEM YPaBHEHUMN C JABYMSI HEM3BECTHBIMH. PellleHHE CHCTEM HEPAaBEHCTB C OJHOM
[IEPEMEHHOM.

Hcnons3oBanne cBOMCTB U rpaduKoB (PYHKIUH MPU PEIICHUHM YPAaBHEHHH W HEPABEHCTB.
Merton unrteppasoB. M300pakeHre Ha KOOPAWHATHOMN MIIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHUI
Y HEPABEHCTB C JBYMS IEPEMEHHBIMHU U UX CUCTEM.

[IpumeHeHHEe MaTeMaTHYeCKUX METOJOB JJIs pEIICHHUS COJEpKAaTENbHbIX 3a7ad U3
pa3iauuHbIX oOjacTed Hayku U MNpakTUkU. HWHTeprnperanus pe3ynbTara, y4eT pealbHbIX
OTpaHUYECHUM. 1



I'eomerpus

IIpsimble M miaockocTH B mpocTtpaHcTBe. OCHOBHBIE MNOHATUS CTEPEOMETpUH (TOUKa,
npsiMasi, III0CKOCTh, MPOCTPAHCTRO).

Ilepecekaromuecs, napajuleIbHbIE U CKPEIMBAIOLIUECS MTPSIMBIE.

VYroa Mexnay npsMpIMU B ipocTpaHcTBe. [lepnenaukynspHocTs npsmbix. [lapamiensHocTs u
NEPIEHIUKYJIPHOCTh NPSIMOM M IUIOCKOCTH, IIPU3HAKM M CBOMCTBA. Teopema 0 Tpex
neprneHauKkyispax. [lepneHaukymnsp u HaKJIOHHAs. YT0JI MEXAy IPSIMON U TUIOCKOCTBIO.

[TapannenbHOCTb IIOCKOCTEN, IEPIEHANKYIIAPHOCTD IIJIOCKOCTEH, IPU3HAKH U CBOMCTBA.

JIByrpaHHBIN YroJl, JIMHEWHBINA YroJI IBYIPAHHOIO YIJIA.

Paccrosnust oT Touku 10 miIockoctu. PaccrosiHue oT mpsmMol no miaockoctu. PaccrosHue
MEXly apajieIbHBIMU IIJIOCKOCTSMU. PaccTosiHue MEXy CKPEIMBAIOIIMMUCS PSMBIMH.

[TapannensHoe npoexkTupoBanue. 1lnomans OpTOroHaaIbHON NPOEKLIMU MHOTOYTOJIBHUKA.

N300pakeHre mpOCTPaHCTBEHHBIX (QUTYP.

MHororpananku. Bepumsel, pedpa, rpaHu MHororpaHHuka. PazBeprka. MHororpanssle
yribl. Beinmykibsie MHOrorpanHuku. Teopema Ditnepa.

IIpu3ma, ee ocHoBaHMs, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. llpsmas u
HakJIOHHas pu3Ma. [IpaBunbsnas npusma. [apamnenenunen. Kyo.

[Tupamuna, ee ocHoBaHHE, OOKOBbIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTb. TpeyroyibHas
nupamuaa. llpaBunbHas nupamuaa. Y ceyeHHas nupaMua.

Cummerpui B KyOe, B mapajuieenumese, B Ipu3Me U MUpaMue.

[lonsiTie 0 cuUMMETpuUM B NPOCTPAaHCTBE (LIEHTpalbHasl, OceBasl, 3epKajibHas ). [Ipumepsl
CUMMETPUI B OKPYXKAIOIIEM MUDE.

Ceuenus ky0a, NpU3Mbl, MTUPAMUBL.

IIpencraBnenue o MpaBUIBHBIX MHOTOTPaHHUKAX (TETpasp, KyO, OKTa’Jp, AOAEKa’ap U
HUKOCAdIP).

Tesa u nmoBepxHocTn Bpamenusi. [{lunuuap u koHyc. YceueHHbI KOHYyC. OCHOBaHME,
BBICOTa, OOKOBasi TOBEPXHOCTh, oOOpasylomias, pa3BepTka. OceBble CEUEeHHUs] U CEUYCHHS
NapaJuleJIbHbIE OCHOBAHHUIO.

[Tap u cepa, ux ceueHus:, kacareabHas IIOCKOCTh K cepe.

O0bemMbl Tes1 W MJIOMAANM MX NoBepxHocrei. [lonsaTtue o0 obveme Tenma. OTHOIIEHHE
00BeMOB MOJOOHBIX TEJl.

@®opmynel  o0bemMa Ky0a, NPSIMOYTOJIBHOTO Mapajulesienunesna, MpU3Mbl, HIHMHIPA.
®opmyibel 00beMa TUPaMUIbl U KoHyca. DOopMyIibl IIIOLIAIM TOBEPXHOCTEN IWIMHIAPA U KOHYCA.
®dopmyiiel 06beMa 1apa U Iiomaan chepsl.

Koopaunatel u BeKTOpBI. [[ekapTOBBI KOOPAUHATHI B IpOCTpaHcTBE. DopMyIia pacCTOSIHUS
MEXy JBYMs TOYKamH. YpaBHeHHUs chepbl U IuiockocTH. Dopmyna paccTOSHUS OT TOYKH JI0
IJIOCKOCTH.

Bekropsl. Monyne BekTopa. PaBeHCTBO BEeKTOpOB. ClIOXKEHHME BEKTOPOB M YMHOXKEHUE
BEKTOpa Ha 4YUCIO0. YToia Mexay Bekropamu. KoopaunaTtel BekTopa. CKansipHOE NMPOU3BEACHUE
BekTOpoB. KomnuneapHbie BekTophl. Pa3nojkeHre BeKTopa o JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

Komrnanapueie BekTopbl. Pas3iioxkeHne no TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BEPOSITHOCTEH

TabnuuHoe U rpaduyeckoe NpeACTaBICHHUE JaHHBIX. UYHCIIOBbIE XapaKTEPUCTUKH PSI0B
JTAaHHBIX.

[ToouepenHblii 1 OTHOBPEMEHHBII BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO MHOKECTBA.
@opmMyInbl YHCla TMEPECTaHOBOK, COYETaHHH, pa3MelieHuid. Pemenne KOMOMHATOPHBIX 3a71ad.
®dopmyna buroma Herotona. CBolicTBa OmHOMUANBHBIX Kod(dduimentoB. Tpeyronsuuk [Tackas.

DneMeHTapHbIE M CIOXHBIE COOBITHS. PaccMoTpeHme ciydaeB M BEpPOATHOCTH CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTh MPOTHBOIOIOKHOIO cOObITHs. [IoHsATHE O HE3aBUCHMOCTH
COOBITHI. BEpOSATHOCTD M CTATUCTHYECKAS YAaCTOTA HACTYIICHUS COOBITHS. PeleHne npakTHuecKux
3aJa4 ¢ IPUMEHEHHUEM BEPOSTHOCTHBIX METOIOB



MareMaTH4YeCKHH AaHAJIH3

DOyHKUMS OJHOW HE3aBMCHMOIl NMepeMeHHOH U ee XapakTepucTHUKHU. OnpeneiieHue u
cnocoObl 3amanus ¢yHkuuu. O030p syeMeHTapHbIX (QYHKIUNH U X rpadukoB. DyHKIUS OTHOU
HE3aBHCHMOH MepeMEeHHOW U crmocoObl ee 3afaHus. XapakTepucTuku GyHKIuU. OCHOBHBIC
3IIeMEHTapHbIe (PYHKIMH, UX CBOMCTBA U IpauKu.

penen pynkuuu. HenpepoiBHOCTH pyHKIMU. [[oHATHE O TIpeieIie MOCIE0BATEIbHOCTH.
Cy1iecTBoBaHuE Npeiesia MOHOTOHHOW OrpaHUYEHHON MOCIE10BaTEIbHOCTH. J[JIMHA OKPYKHOCTHU U
IIOHIa/lb Kpyra Kak IpeJenbl MmocienoBaTelibHOCTe. beckoHeuHo yObIBarolias reoMeTprueckas
IIPOrPECCUsi U €€ CyMMa.

[TonsiTre 0 HEMPEPHIBHOCTU (HYHKIUH.

JMuddepenunaibHoe 1 MHTErpajabHoe ucunciaeHus. [loHsTHe 0 TPOU3BOIHON (PYHKITUH,
GU3HMYECKU W TEOMETPUYECKHH CMBICT TPOM3BOIAHOW. YpaBHEHHE KacaTeJbHOW K Tpaduxy
¢ynkuuu. [IpousBoaHbIE CyMMBI, pa3HOCTH, MPOU3BEACHUS, YaCTHOTO. [IpoM3BOIHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIui. [IpruMenenne mpou3BOIHON K MCCIENOBaHUIO (DYHKIUN U MOCTPOCHUIO
rpa¢ukoB. [IponsBoaHbie 00paTHON QYHKIIMH U KOMITO3UIIUH JAHHOW (DYHKIIMH C JIMHEHHOM.

[IpaBuna nuddepenuupoBanus. Heomnpenenenuslit uHTerpai. MeToasl MHTETPUPOBAHUS.
[TonsiTue 00 oOIpeneIeHHOM HWHTErpajie Kak IUIOIAgy KPUBOJUHEHHON Tpareuuu.

[TepBoobOpaznas. ®opmyna Hetotona-JleiiOnuna.

[Ipumepbl UCHOIB30BaHUS NPOM3BOAHOM JUISI HAXOXACHHUS HAWIYYLIEro pelleHus B
MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHMX, 3adadax. HaxoklIeHue ckopocTu s
nporiecca, 3aaaHHoro Gopmynoil wim rpadukom. [Ipumepsl nmpuMeHeHUsT UHTErpana B GU3NKE U
reoMerpun. Bropas npousBoiHas u ee GU3NIECKUI CMBICIL.



