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ITPOI'PAMMA IIOATOTOBKH J/IA BCTYITHTETBHOI' O HCITBITAHHA IT0 MATEMATHKE
B COLTHOT'YMAHHTAPHBIX HAYKAX B ®OPME BJIAHKOT'BOI'O TECTA

AJITEBPA

Kopun u crenenn. Kopenb crenenn n>1 u ero csoiictBa. CTeneHb ¢ paLHOHAIbHBIM
nokasareJieM U ee cBoicTBa. [ToHsTHE O cTeneHu ¢ AelicTBUTEbHLIM NMoka3aTesieM. CBOMCTBA CTENEHHU C
JIEHCTBUTEILHBIM MTOKA3aTENEM.

Jlorapugm. Jlorapupm umcma. OcHoBHOe sorapudmuueckoe ToxkaecTso. Jlorapupm
NPOM3BEJICHUS, YACTHOTrO, CTEMEHH; MEPEXOA K HOBOMY OCHOBAaHHIO. JIeCATHYHBIH W HaTypajbHbIM
JorapugMbl, YKCJIO €.

IIpeoGpasoBanus mnpocTelinX BbIpaKeHHH, BKIIOYAIOWMX apupMETHUECKHE ONepaLHH, a
TaKKe OMEepaLMIO BO3BENECHHUS B CTENEHb U OMEPaLHIO JIorapu(pMHUpPOBaHHSI.

OcHoBbl  Tpuronomerpun. CHHYC, KOCHHYC, TAaHI€HC, KOTaHIE€HC TMPOM3BOJNBLHOTO YIJia.
Paanannas mepa yrna. CuHyc, KOCHHYC, TAHI€HC W KOTaHreHC 4ucia. OCHOBHbIE TPMTOHOMETPHUYECKHE
ToxxaectBa. @opmyiibl npuBeaeHus. CHHYC, KOCHHYC M TAHTEHC CYMMBbI M Pa3HOCTH ABYX yriioB. CHHYC
KOCHHYC JBOMHOro yryia. ®opMyJibl MosoBUHHOTO yria. [IpeoGpa3oBaHusi CyMMbl TPUTOHOMETPHYECKHX
(yHKUuMii B mpou3BeIeHHE U NPOM3BECHHS B CyMMY. BhipaskeHue TpUroHomMeTpuueckux QyHKLMH yepes
TAHI'€HC MOJIOBMHHOrO aprymenTa. [Ipeobpa3oBaHus mpocTeliiuX TPUrOHOMETPHUYECKHUX BbIPAKEHHH.

[TpocTekiline TpPUroHOMETpHUYECKHE YpPaBHEHHS W HEpPaBEHCTBA. APKCHHYC, apKKOCHHYC,

APKTAaHI'€HC Yuciia.

OYHKIIMU

®ynkuuu. O6nacTb onpeneneHus ¥ MHOXeCTBO 3HaueHuid. ['paduk ¢yHkuuu. [loctpoenue
rpagukoB QYHKLMH, 3alaHHBIX pa3iu4HbIMU criocobamu. CBOMCTBA (DYHKLIHI: MOHOTOHHOCTB, YETHOCTh
¥ HEYETHOCTb, MEPUOAUYHOCTD, OrpaHHYEeHHOCTb. [IpomMexyTkn Bo3pacTaHus U yObiBaHHs, HauOObIICe
M HauMeHbLIEe 3HAYEHHWs, TOUYKH JKCTpeMyMa (JIOKaJlbHOro MakciMyMa M MHHMMyMa). ['paduyeckas
uHTepnperauus. [Ipumepsl GyHKUHMOHATBHBIX 3aBUCUMOCTEH B peaibHbIX MPOLECCax U ABICHUSX.

Ob6pathas ¢yHnkuus. O6nacte onpeneneHuss W obnacth 3Ha4yeHHit obparHol dyHkuuu. 'paduk
obpaTHO# HyHKLHH.

CreneHHas QyHKUMS ¢ HaTYpaJlbHBIM MOKa3aTeseM, €€ CBOWCTBA U rpadHK.
BepTHKkasibHbIe U TOPU3OHTAIbHBIE ACUMITOTHI rpaduKoB. I'paduku ApoOHO-THHEHHBIX QYHKLHH.

Tpuronomerpuyeckre GpyHKLMH, UX CBOWCTBA U IpadMKH; NEPUOJUYHOCTb, OCHOBHOM MEPHOA.
[Moka3zarenbHas GyHKUMS (IKCIIOHEHTA), €€ CBOHCTBA U rpaduK.

Jlorapudmuyeckas GpyHkLms, € cBOHCTBA U rpadHuK.

[Tpeobpa3zoBaHus rpaduKOB: napaniesibHbli MEePeHOC, CAMMETPHUSI OTHOCHTENILHO OCEH KOOpAMHAT
M CHMMETpPHsS OTHOCHTE/IbHO Hayajla KOOPJMHAT, CHMMETPHUS OTHOCHTEJBHO mnpsaMod Y = X

PaCTAXKEHUE U CKATUE BIOJIb oceu KOOpAHHAT.



HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[loHsTre o npenene nocnenoBareabHOCTH. CyIECTBOBAHHE Mpeie/ia MOHOTOHHON OrpaHH4EHHOM
MOC/IEI0BATEIBHOCTH. JIIMHA OKPY)KHOCTH M IUIOIAAb Kpyra Kak Mpeaelibl MOC/IEI0BaTEbHOCTEM.
beckoHeuHo yObIBatoL1as reoMeTpHyecKas Mporpeccus U ee cymma.

[TonsTHe 0 HeMpepbIBHOCTH (hyHKLIMH.

[Tonsatue o npousBoaHON GyHKUMH, (GHU3UYECKMH W TeOMETPUYECKMH CMBIC/ TPOW3BOTIHOM.
VpaBHenue KacaTenbHOM k rpaduky ¢yHkuuH. [IpoW3BOAHBIE CyMMBbl, Pa3HOCTH, MPOM3BEAEHHS,
yactHOro. [IpousBojaHblE OCHOBHBIX 3JIeMEHTapHbIX (QyHKUMH. [IpuMeHeHHe MPOW3BOAHOH K
uccreoBaHuio GyHKUMH M mocTpoeHuto rpadukoB. [TpousBoaHbie 06paTHON (GYHKLMH U KOMIO3MLMH
JaHHOHM QYHKUMH C TMHEHHOM.

[Tonarue 06 onpeaeneHHOM HHTerpasie Kak Iuiolaa KpUBoIMHeHHO! Tparneunu. [leppoobpasHas.
®opmysa Hetotona-Jlel6Huua.

[Tpumepbl UCMOb30BaHUS MPOU3BOAHON U1l HAXOXKASHHMS HAWJTYYLIEro peLIeHUs B MPUKJIAIHbIX, B
TOM YMCJIE COLMAJIbHO-ODKOHOMHMYECKHMX, 3aaavax. HaxoxkaeHue cKOpoOCTH Ais mpouecca, 3aJaHHOro
dopmynoii unum rpaduxom. I[lpumepbl npumeHeHHs HHTerpasa B (u3MKe W reometrpuu. Bropas
NPOU3BOJHAs U €€ (PUMUYECKHI CMBICIT.

YPABHEHUS U HEPABEHCTBA

Peluenne paloHaabHbIX, MOKa3aTeNbHbIX, IOrapuMUUECKHX ypaBHEHUH 1 HepaBeHCTB. Pelienue
MpPpPaLIMOHAIbHBIX U TPUTOHOMETPHUYECKHX YPaBHEHHUIA.

OCHOBHbBIE MpHEMbI peLIeHHs] CHCTeM YpaBHEHWI: MOACTAHOBKA, ajJredpanvyeckoe CIIOKEHHME,
BBCACHUE HOBBIX TMECPEMEHHbIX. PaBHOCUIBHOCTB ypaBHeHHﬁ, HEPABEHCTB, CHUCTEM. Peienue
MPOCTEMUIMX CHCTEM YpAaBHEHHH C JBYMs HEM3BECTHbIMH. PellleHHe CHCTEM HEpaBEeHCTB C OJHOM
NEPEMEHHOM.

HMcnonb3oBaHWe CBOWCTB M rpadukoB (GyHKLUMH NMpU pelleHMH YpaBHEHWH W HepaBeHCTB. Meton
uHTepBasioB. M300paxkeHHe HAa KOOPAMHATHOM TUIOCKOCTH MHOXECTBA pELUEHWH YypaBHEHHH H
HEPaBEeHCTB C IByMS MIEPEMEHHBIMH U UX CHCTEM.

[lpMeHeHHEe MaTeMaTHYeCKUX METOJOB /IS PELICHHS COAEPKATesbHBIX 3a1a4 M3 PasiH4HBIX
obnacreii HayKH ¥ NMpakTHKW. MHTepripeTauus pe3yabTaTa, yueT peajbHbIX OrpaHH4YeHHH.

3JEMEHTBI KOMBUHATOPUKH, CTATUCTHKH
N TEOPUHU BEPOATHOCTEHU

TabnuuHoe 1 rpaduyeckoe npeacTaBjieHHe AaHHbIX. YUCI0BbIE XapaKTEPUCTUKH PsIOB AAHHBIX.

[ToouepeaHbili W OAHOBPEMEHHBIH BBIOOP HECKOJIBKMX 3JIEMEHTOB M3 KOHEYHOrO MHOXKECTBA.
®opMyJibl YKCIIA TIEPECTAHOBOK, COYETaHHM, pasMelleHni. Pemienre komGuHaTOpHbIX 3a1a4. Dopmyra
6unoma Herotona. CpoiicTBa GuHOMHaANBHBIX K03 duunento. Tpeyronsuuk Iackais.

OneMeHTapHble W CIOXKHbIEe coObiTHA. PaccMoTpenue ciiydaeB M BEpPOATHOCTE  CyMMbl
HECOBMECTHBIX COOBITHM, BEPOATHOCTH TMPOTHBOMOJIOKHOrO coObiTHA. IloHATHE O HE3aBUCHMOCTH
coObITHI. BeposATHOCTb M CTaTHCTHYECKas 4acTOTa HACTYMIEHHS COObITHA. PelueHne npakTHY4eCKHX
3a/1a4y C MPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.

TFEOMETPUA

IpsiMble W MIOCKOCTH B mpocTpancTBe. OCHOBHBIE TOHATHS CTEPEOMETpHUH (TOUKa, npsAmas,
TJIOCKOCTb, MPOCTPAHCTBO).

Ilepecekaroluecs, Napaule/bHble ¥ CKPELIMBAIOLIMECS MNpAMbie. YTON MEKIy MpAMBIMH B
npocTpaHcTse. I[lepneHauKyISpHOCTb MpAMBIX. [lapaiielbHOCTh W MEpPreHMKyY/ISPHOCTb MPIMO
MJIOCKOCTH, MPU3HaKKM M cBoiicTBa. Teopema o Tpex nepneHaukyaspax. [lepnenaukynsp v HakJIOHHas.



VYron Mexay npsiMoMN U TUIOCKOCTBIO.

[TapaieNbHOCTh  [UIOCKOCTEH, MEepreHAMKYISPHOCTb IJIOCKOCTEH, MpPH3HAaKKW W CBOKCTBA.
JIByrpaHHbI{ YroJ, JUHEHHbIN Yrojl AByTpaHHOro yria.

PaccTosiHMS OT TOYKH JI0 TUIOCKOCTH. PaccTosiHue OT mpsAMOM A0 MIOCKOCTH. PaccTosHUEe MexXay
napajjieibHbIMH MJIOCKOCTAMU. PaccTosiHue Mex Iy CKPELLMBAIOLIMMHCS MPAMbBIMH.

[MapannenbHoe mnpoekTupoBaHue. [liowane OpTOroHaJbHOW NPOEKUHWH MHOrOYroJibHHUKA.
Uzo6paskeHre npocTpaHCTBEHHBIX QUTYP.

Muororpanaukd. Bepuinnbl, peGpa, rpaHd MHororpaHHuka. PaszsepTka. MHororpaHtbie yribl.
Brimyksisle MHOrorpaHHuku. Teopema Oiinepa.

Tpu3ma, ee OCHOBaHHMs, GOKOBbie pebpa, BbICOTa, GOKOBas MOBEPXHOCTb. IIpsMas W HaK1OHHASA
npusma. [paBunbHas npusma. [apannenenunen. Ky6.

[upamuaa, ee ocHoBaHWE, GOKOBble pebpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyrosibHas
nupamuza. [IpaBuibHas nupaMuaa. YceyeHHas nupamuaia.

Cummerpun B KyOe, B mnapauienenunene, B npusme v nupamuze. [loHatue o cuMMeTpuu B
npocTpaHcTBe (LeHTpaibHas, oceBast, 3epkasibHas). [IpuMepbl CHMMETpPHIA B OKpYIKaIOLIEM MHpE.

Ceuenus KyOa, MpU3Mbl, MTUPAMHU/IBI.

[lpencTaBieHHe O MpPaBWIbHBIX MHOrOrpaHHMKaX (TeTpasap, KyO, OKTadap, [AOAeKas’aAp M
UKOCadp).

Tena u nosepxHocTH Bpamenusi. LIWIMHAP U KOHyc. YceueHHbIH KoHyc. OCHOBaHHE, BbICOTa,
6okoBas MOBEPXHOCTb, 0Opa3yolas, pazeprka. OceBble CEUEHHS U CEUEHUs Mapajljie/ibHble OCHOBAHHMIO.

Illap u cepa, MX ceuyeHus, KacaTenbHas MIOCKOCTb K chepe.

O6beMbl TeJl M IJIOMAAN HX moBepxHocTei. [ToHsTre 06 o6beme Tena. OTHOLIEHHE 00BEMOB
nofo0OHBIX Tell.

®opmynbl o6bema Ky6Ga, MPSMOYroJbHOrO Mapajiesienurena, Npu3Mbl, WHIHHAPA. DopMyibl
o6bemMa nupamMHIbl ¥ KoHyca. PopMyJIbl IIOLWAAH MOBEPXHOCTEH LIMJIMHApPA U KoHyca. DopMyIibl oGbema
mapa M riomanu chepsl.

Koopaunatbl M BeKTOpbl. JleKapTOBbl KOOpAMHATHI B mpocTpaHcTBe. Dopmyna pacCTOSHHA
MKy ABYMS TOUKamH. YpaBHeHHUs cdepbl v MIockocTH. DopMysia pacCTOAHHSA OT TOYKH 10 MIOCKOCTH.

Bektopbl. MoayJib BekTopa. PaBeHcTBO BekTOpoB. Cll0JKEHHE BEKTOPOB M YMHOKEHHE BEKTOPA Ha
uucno. Yron Mmexay Bektopamu. KoopauHaTbl BekTopa. CKaspHOe MNPOW3BEICHHE BEKTOPOB.
KonnuHeapHbie BeKTOpbI. PasnoxeHne BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopam. KomrmnanapHbie
BEKTOPBI. Pa3nokeHue 1o TpeM HEKOMILIaHAPHBIM BEKTOPaM.

MPO®ECCHOHAJIbHO-OPUEHTUPOBAHHAS MATEMATHUKA

IMpouentsi. [Tpumenenue npoueHToB npu obpaboTke uHpopmauru. MaremaTnyeckas Mozaesb B
BHJE CHUCTEMbl JIMHEHHBIX ypaBHeHHH, (opmanusylolas 3aaaqy Mo OnpeaesICHHIO KOJIMYECTBEHHbIX
XapaKTepUCTHK Hcciieyemoro mnpouecca. Mcnonbsoauue niowaneid u 0o0beMOB MNpH  pelICHUH
MPUKJIAAHBIX 33744, CBS3aHHBIX C PAacXoJoM MaTepuana, OSKOHOMMEH Cbipbd M T.A. O6Bembl
MHOTOIPaHHHMKOB M (Uryp BpalleHus. Pelnenue npakTHUeCKUX 3a/ay /Ui ONKCaHWs W NPOrHO3MPOBaHUS
[OBEJIEHUS MATEMaTHYECKHX MOJeJel ¢ MPUMEHEHHEM BEPOSTHOCTHBIX METOMOB. UTeHHe rpadukoB
auarpamm. PellieHue 3a1au Ha KBaJpaTHO# pelueTke. Pelienue 3a1a4 Ha BbIGOp ONTHMAIILHOTO BapHAHTA.
DNeMEHTbl TEOPHM MHOXKECTB, MaTeMaTH4eCKOH JIOrMkH. MareMaTHyeckoe —MOACIHpOBaHHEe
COLIMOTYMaHHTapHbIX ckcTeM. Mozienu Ha rpadax.
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