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MATEMATHKA

AJITEBPA

Kopnu u crenenu.

Kopens crermenn n>1 u ero coiictBa. CTeneHb ¢ parliOHAIBHBIM ITOKa3aTelIeM W €€ CBOMCTBA.
Honsmue o cmenenu ¢ Oeiicmeumenvuviv nokaszamenem'. CBOMCTBA CTENEHH C NCHCTBUTEIBHBIM
MOKa3aTeNeM.

Jlorapudm. Jlorapupm umcna. OcHoBHoe Jsorapudmuueckoe ToxaecTBo. Jlorapudm
MIPOM3BEJCHNs, YACTHOTO, CTENECHHU; IEPEXO] K HOBOMY OCHOBAHMIO. JleCATHYHBIA M HaTypalbHBIN
JorapuQMsl, YHUCIIO €.

IIpeodpa3oBanusi MpocTeHIIMX BbIPAKEHMIl, BKIIOYAIOIINX apu()METHYECKHE Olepaluu, a
TaKXe OMepaIio BO3BEJICHHUS B CTETICHB M OTEPAIIUIO JIOTapU(PMHUPOBAHHUSL.

OcHoBbl TpuUronomerpuu. CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC IPOM3BOJIBHOTO YTJa.
Pannannas mepa yrna. CUHyC, KOCHHYC, TAHT€HC M KOTaHIeHC 4ncia. OCHOBHBIE TPUTOHOMETPUYECKHE
toxxkaecTBa. @opmynsl npuBeaeHus. CHHYC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH JIBYX yriioB. CuHyc u
KOCHHYC IBOHHOrO yria. Qopmynsl nonogunHozo yzia. Ilpeobpazoeanus cymmvl mpueoHOMempuiecKux
@yukyull 6 npouzeedenue u npoussedenus 8 cymmy. Buipasicenue mpueonomempuyeckux @yukyuii uepes
mauzenc noioeuHHo20 apeymenma. IlpeodpasoBaHust MPOCTEHIINX TPUTOHOMETPHUYECKHUX BBIPAKECHUI.

[Ipocreiiire TPUrOHOMETPUUECKUE YPABHEHHS]. PellIeHUs TPUrOHOMETPUYECKUX YPABHEHU.

Ilpocmeiiwue mpueconomempuueckue HepageHcmaa.

Apxcunyc, apkKocuHnyc, apKmaH2eHc Yucad.

OYHKIHUN

Oynknuu. Ob6nacTe ompenesneHus] ¥ MHOXeECTBO 3HaueHMH. ['padux ¢ynkuun. Iloctpoenue
rpadukoB QpYHKINH, 33JaHHBIX PAa3IUYHBIME criocobamu. CBOMCTBA (DYyHKIIMN: MOHOTOHHOCTh, Y€THOCTh
W HEYETHOCTbh, IEPHOJANIHOCTD, OTPAHUYEHHOCTh. [I[pOMEXYTKH BO3pacTaHUsl M YOBIBaHMUs, HAUOOIbIIICE
Y HavMEHbILee 3HAYCHMS, TOUKH 3KCTpeMyMa (JIOKAJIbHOIO MakCMMyMa W MUHHMMyMa). ['paduueckas
uHTepnperanys. [Ipumeps! GyHKIMOHAIBHBIX 3aBUCMMOCTEN B peaibHbIX IPOLIECCAX U SBICHUSIX.

Oo0patHas pyukuus. Obracme onpedenenus u obaacme 3nawenutl oopamuou @yuxyuu. ['paduk
oOpatHoil pyHKIINH.

CrenenHast QyHKIMS C HATYpalbHBIM [IOKa3aTelIeM, €€ CBOMCTBA U IpaduK.

Bepmukanvuvie u copusonmanvuvie acumnmomul epagukos. Ipaguxu OpoOHO-TUHEHbIX
@yHxyuil.

Tpuronomerpuueckue GyHKLINH, UX CBOUCTBA U rpaUKH; IEPUOIUIHOCTH, OCHOBHOI MEPUOI.

[lokazarenbHas (yHKIHS (KCIIOHEHTA), €€ CBOHCTBA U TpaduK.

Jlorapudmuyeckast GpyHKIUI, €€ CBOMCTBA U TpaduK.

[IpeoOpazoBanusi TpapuKOB: TapaUIENbHBI TMEPEeHOC, CHUMMETPHS OTHOCHUTENBHO Ocei
KOOPIAUHAT U CUMMEMPUS OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUsL OMHOCUNMENbHO NPAMOU Y =
X, pacmsadicenue u cocamue 60016 ocell KOOPOUHAM.

YPABHEHUSA U HEPABEHCTBA

Pemenne paroHaNbHBIX, MOKA3aTENBHBIX, JOTAPU(PMHUYECKAX YpPaBHEHHH W HEPaBEHCTB.
PemiennenppaiioHanbHbIX YpaBHEHUH.

OCHOBHBIE TPUEMBI PEIICHHUS CUCTEM ypaBHEHHIl: MOACTAaHOBKA, alreOpanyuecKoe CIIOKEHHE,
BBE/ICHHE HOBBIX II€PEMEHHBIX. PaBHOCWIIBHOCTh ypaBHEHHWH, HEpPaBEHCTB, CHCTeM. PemieHne
MPOCTEUIINX CUCTEM YPaBHEHUU C NBYMs HEU3BECTHBIMU. PellleHHE CHCTEM HEPAaBEHCTB C OIHOU
IIEPEMEHHOM.

Hcnonp3oBanue cBOUCTB U rpadukoB QyHKIUI NpU pellicHHH ypaBHEHUI 1 HEpaBeHCTB. MeTon
uHTEpBajIoB. M300pakeHWMe Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBA pPEIICHWH YpaBHCHHH U
HEPaBEHCTB C ABYMsI IEPEMEHHBIMHU U UX CUCTEM.

[IpumeHeHne MaTeMaTUYECKUX METOAOB MJIs PEIICHUs COAEPKATENbHBIX 3a7a4 U3 Pa3IuYHBIX
oOyacTeil HAyKH U MMPaKTUKU. HTeprpeTanus pe3yinbTara, y4eT pealbHbIX OTPaHHICHHA.

I'EOMETPUA

KypcrBoM B TeKCTe BBIIENIEH MaTepHal, KOTOPBIHA MOUICKHUT U3YyICHHIO, HO HE BKITIO9aeTcs B TpeOoBaHMs K
YPOBHIO TTOATOTOBKH BEIITYCKHUKOB.



[psamble W WiockocTH B mpocTpancrBe. OCHOBHBIC IOHATHS CTEPEOMETPUU (TOUKa,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, NapajuieNIbHbIE M CKPEIIMBAIOIIKECS MPsAMBIE. YTOJI MEXKIY NPSIMBIMH B
npocTpaHcTBe. llepneHauKyJIsspHOCTh NpsIMbIX. [lapamiesbHOCTh W NEPHEHIUKYJSIPHOCTh MPSIMOM U
TUIOCKOCTH, TIPU3HAKK U cBoWcTBa. TeopeMma o Tpex mepneHaukyisapax. [lepneHaukynsp U HaKJIOHHas.
VYroa Mexay npsAMon U IIIOCKOCTEIO.

ITapannenbHOCTh TUIOCKOCTEH, MEPNEHIUKYJISIPHOCTh IUIOCKOCTEHM, MPU3HAKKM M CBOMCTBA.
Jlsyepannuliiy2o, AuHelHblll Y20 08YePAHH020 Yaid.

PaccTosiHust OT TOYKM J0 IUIOCKOCTH. PaccTogHue OT mpsiMOM 10 IJIIOCKOCTU. PaccTosiHue
MEX1y TapajuIeIbHBIMU TUIOCKOCTIIMH. Paccmositue mMexncoy CKpewuearouuMucs npsimoviMu.

ITapannensHoe MPOEKTUPOBAHUE. Inowaos OpMO2OHANLHOU npoexyuu
MHO20Y20TbHUKA.
M3o0pakeHne MpoCTPpaHCTBEHHBIX (DHUTYP.

MHuororpanaukd. BepiuHbl, peOpa, rpaHu MHOTOrpaHHUKA. Pazeepmia. MuozoepanHule
yenvl. Buinyxnvie mnozoepannuxu. Teopema Diinepa.

[Ipusma, ee ocHoBaHUs, OOKOBBIE pebpa, BbICOTA, OOKOBash MOBEPXHOCTh. [Ipsmas u
HAaKIOHHAsA
npusma. [IpasunpHas npusma. [apamnenenumen. Ky6.

IIupamuna, ee ocHOBaHMEe, OOKOBBIE peOpa, BEICOTA, OOKOBAsI MIOBEPXHOCTE. TpeyroibHas
nupamuna. lIpaBunsHas nupamuia. Yceuennas nupamuoa.

Cummerpun B KyOe, B mapaiuieNienunene, 6 npusme u nupavuode. llonamue o cummempuu 8
npocmpancmee (YeHmpanbHas, ocesas, 3epkanvhas). Ilpumepst cummemputi  oKpyscaouem mupe.

Ceuenus Ky0a, IPU3MBI, TUPAMHIBL.

IpencrasieHne o MPaBUIBHBIX MHOTOTPAHHUKAX (TETpa’ap, Ky0, OKTasAp, T0AEKadIp U
HKOCAdIp).

Tena u moBepxHocTu Bpamenus. L{umuaap u kouyc. Yceuennsiii konyc. OCHOBaHHE,
BBICOTa,00K0Basi MOBEPXHOCTH, 00pasyloias, pazBepTka. Jcesgvle ceuenus u cevenus
napannenbHule0CHOBAHUIO.

[Map u chepa, UX ceUeHUs, KacamenbHAasl NIOCKOCHb K cepe.

O0beMbI TeJ1 M IUIOIIATUH UX TOBepXHOcTel. [Tonsmue 06 obveme mena. Omuoutenue
00eM06n0000HBIX M.

®opmyinel 00beMa Kyba, IPSIMOYTOJIEHOTO NMapauIeIenuIesia, PU3MBbl, HIIHHApPA. POpMyITbI
o0beMa mupaMuAbl U KoHyca. DopMyibl IUTOMIanM MOBEpXHOCTEH LMIMHApa W KoHyca. Dopmysbl
o0beMa 1mapa ¥ Iiomanu chepsl.

Koopaunatsl 1 BekTOpbI. [lekapTOBBI KOOPAMHATHI B IpocTpaHcTBe. DopMyiia paccTOSHUSL
MEKAy AByMs TOYKaMU. YpaBHEHUs cdepbl u niockocmu. Popmyna paccmosuus Om mMOYKU 00
NJIOCKOCU.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. Cro)KeHHE BEKTOPOB U YMHOXKEHHUE
BEKTOpa Ha YHCIO. Yroid Mexnay BekTopamu. KoopauHatel BekTopa. CKalsipHOE NpPOU3BEICHUE
BekTopoB. Komnmmnueapueie BekTopbl. Pa3moskeHme BeKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Kommuranapasie BekTopsl. Pasnoskenne mo TpeM HEKOMIUTAaHAPHBIM BEKTOpaM.

TPEBOBAHHS K YPOBHIOIIOAI'OTOBKMU BBIITY CKHUKOB
B pesynomame usyuenua mamemamurku Ha 6az080Mm ypoeHe yUeHUK O0IHCEH
3HATH/[IOHUMATh
o 3HaYeHHEe MaTeMaTHYeCKOW HAyKH ISl pelleHus 3a7ad, BO3HHUKAIOMIUX B TEOPUU H
MPAKTHKE; IIMPOTY U B TO K€ BPEMS OTPAaHUICHHOCTh MPUMEHEHHUS MaTEMAaTHIECKUX METOJIOB K
aHAJIKM3Y ¥ UCCIICIOBAHHIO IIPOLIECCOB U SBJICHUN B IPUPOC U OOIIECTBE;
. 3HAUCHHUE TMPAKTUKU M BOMPOCOB, BO3HUKAIOIIMX B CaMOMl MaTeMaTHKe Ui
(hOpMUPOBaHUS M Pa3BUTUS MATEeMAaTUYCCKOW HAYKH; HCTOPHUIO Pa3BUTHUS TIOHSATHUS YHCIA,



CO3/IaHUSI MATEMAaTHYECKOTO aHaIN3a, BOSHUKHOBEHHUS M Pa3BUTHUS T€OMETPHH;

YHUBEPCAJBHBI XapaKTep 3aKOHOB JIOTMKM MAaTeMAaTHYeCKHX pacCyKACHHH, HX
IPUMEHHMOCTH BO BCEX 00IACTAX YETIOBEUECKOH AEATEIbHOCTH;

BEPOATHOCTHBII XapakTep Pa3IMYHBIX MIPOLIECCOB OKPYKAIOIIET0 MHPA;
AJITEBPA

yMeThb

BBIIIOJIHATD apuMeTHYecKue IeHCTBUS, codeTas YCTHbIE M HHCBMEHHBIC HPHEMBI,
NPUMEHEHHE BBIYMCIUTEIBHBIX yCTPONUCTB; HAXOJUTh 3HAUCHUS KOPHS HATYPaJIbHOH CTEIeHH,
CTETIEHN C palUOHAIBHBIM TIOKaszaTeleM, Jiorapudma, HCHONB3YS MNpH HEO0OXOIUMOCTH
BBIYMCIIUTEIbHBIE YCTPOHCTBA; IOJBb30BATHCA OLIGHKOW W NPUKUAKOH IPH NPaKTHUYECKUX
pacuerax;

NPOBOAWTH IO W3BECTHBIM (opMynaM U MpaBwiaM MpeoOpa3oBaHus OYKBEHHBIX
BBIP)KEHHI, BKITIOYAIOIINX CTENICHH, PAJANUKaIbl, JOrapiu(Mbl 1 TPUTOHOMETPUUECKUE (QYHKIINY;

BBIYUCIISITh 3HAYEHHUS] YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHH, OCYLIECTBISISI HEOOXOIUMBIE
MOJCTaHOBKH U MPeoOpa3oBaHMs;
HCNO0JIB30BAaTh NPHOOpPETEHHBbIE 3HAHUS W YMeHHs] B NPAKTHYECKOW AesiTeILHOCTH U
MOBCETHEBHOM KM3HM IS

NPaKTUYECKUX pacdyeToB Mo GopmyiaM, BKIOYas (GOpMysbl, cCOAEpIKallue CTEIeHH,
paznukanbl, JOrapuMbl U TPUTOHOMETPHUYECKHE (DYHKIHMH, HCIOJNB3Ysl NMPH HEOOXOANMOCTH
CIPaBOYHBIE MATEPUAIIBIN MPOCTEHIIIIE BHIYUCITUTENLHBIE YCTPOHCTBA;
®YHKIIMU U TPAD®UKHU

yMeThb

OTIpeIeNATh 3HaYeHNEe (PYHKIMH 110 3HAYCHUIO apTyMEHTa IIPH Pa3IUIHBIX CIIoco0ax
3aaHusI QO yHKIINY;

CTpOUTH rpauKu U3Y4IEeHHBIX (PYHKIIHII;

OMHCHIBATH 10 TPAbUKY U 8 NPOCMEriuuX Cy4asx no gopmyne’ NoBeIeHHe U CBOHCTRA
GbyHKIMI, HaX0AUTh IO rpaduKy GYHKIMN HAaNOOIbIINE U HANMEHBIINE 3HAYCHUS,;

pemath ypaBHEHHsI, TPOCTECHIIINE CUCTEMbI YPaBHEHUH, UCTIONB3YS CE0UCMEa QYHKYUU N
UXTpa(uKOB;

HCI0JIL30BAaTh NPUOOpeTeHHbIe 3HAHUA M YMEHHUS B MPAKTHYECKOMH AeATeJbHOCTH U
MOBCEAHEBHOMKU3IHM JIJIS:

OIMCaHHUS C MMOMOINBI0 (DYHKIIUH PA3TUYHBIX 3aBUCHMOCTEH, MTPEICTaBICHUS UX
rpaduyecku, MIHTEPIpETAIINY TPAPUKOB;

HAYAJIA MATEMATUHYECKOI'O AHAJIM3A

yMeTh

BBIYHCIATh TPOU3BOMIHBIE U HNEPBOOOPA3Hble DIEMEHTAPHBIX (DYHKIHN, WUCIOIb3YS
CIIpaBOYHBIC MaTepUaJbL;

WCCIIeIOBaTh B MPOCTEHIIMX ciydasx (YHKIUH HAa MOHOTOHHOCTh, HAXOIHUTh
HauOOJNbIINE W HAWUMCHBIINE 3HAYCHUS (YHKIMHA, CTPOUTHh TpapuKH MHOTOUWICHOB U
npocmetuux payuoHatbHbIX yHKYyuLl ¢ UCTIONF30BAHUEM allllapaTa MaTeMaTHIeCcKOro aHaln3a,

BLIYUCTAMb 8 NPOCMENUUX CTYYAAX NAOWAOU C UCHOb30BAHUEM NEPBO0OPA3HOLL;
HCIO0Jb30BATHL NPUOOPETEeHHbIe 3HAHMS M YMEHHSl B NPAKTHUYECKONl JeATeJbHOCTH U
NMOBCEeTHEBHOM KU3HHU JUIA:

pelIeHns IPUKIAAHbIX 33/1a4, B TOM YHCIIE COIMANbHO-9KOHOMUYECKUX U (PU3NIECKUX, Ha
HauOOJBIIINE ¥ HAUMEHBIIINE 3HAUEHUS, Ha HAXOXKJIEHIE CKOPOCTH U YCKOPEHHUS;
YPABHEHHWS 1 HEPABEHCTBA

yMeTh

pelaTh palyoHaNbHbIEe, IOKa3aTelbHbIC W JIOTApU(PMHUUYCCKHE YpaBHEHUS U

HEPaBEHCTBA,
npocmeuiuiue UppayUoHAaibHble U MPUOHOMempudecKue ypagHeHUs, ux cucmembl,

COCTaBJISITh YPaBHEHUS U HepaseHCcmaa 10 YCIOBUIO 3a/1a4u;

WCTIONB30BaTh JUISI TPUOIMKEHHOTO PEIICHHS yPAaBHEHUH U HEPABEHCTB rpaduueckuit

METOT;

M300pakaTh Ha KOOPIWHATHOM IJIOCKOCTH MHOXECTBA PEIICHUN MTPOCTECUITNX YpaBHEHHII
1 UXCHCTEM;

HCI0JIb30BaTh NPUOOpeTEeHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOH AeATeJbHOCTH U



MOBCeITHEeBHOMKM3HU JIJISI:

. MOCTPOEHUS U UCCIEAOBAHUS MTPOCTEUIITNX MATEMAaTUIECKUX MOJIEIICH;
TEOMETPHUS
yMeTh
o pacro3HaBaTh Ha YyepTekax U MOJIEISIX IPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTH
TPEXMEPHBICOOBEKTHI C X OTMCAHUSAMU, H300paKEHUAMU;
o ONUCHIBATh B3aUMHOE PACHOJIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,

apeymenmupoeamsbceou CnyCOEHLL}Z 00 smom PAacnonoxdcenuu,

o AHAJIU3UPOBATH B HpOCTCﬁmHX ClIydasdaX B3aMMHOC PACIIOJIOKCHUC 00BEKTOB B
IIPOCTPAHCTBE;

® 1/1306pa>1<aTL OCHOBHBIC MHOT'OTPaHHUKH U KPYTJIBIC TCJIA; BBIIIOIHATE YEPTEKU 110
yCioBuAM3aaay,

o cmpoums npocmetiwiue ceyeHus Kyoa, npuzmol, RUpamuobvl,

° peuiaTh IMIAHUMETPHUICCKUC U HpOCTeﬁmHe CTCPCOMCTPHUICCKHUC 3ala4Yu Ha
HaXO0XICHUCTCOMETPUICCKUX BCINYNH (I[J'II/IH, YIJioB, rmomaneﬁ, 06’beMOB);

o HCIIOJIB30BATh NPH PCIHICHHUU CTCPCOMECTPHUUCCKUX 3a4a4 INIAHUMECTPHUICCKUC (baKTI:I n

METO/BI;

o IMPOBOAUTH AOKA3aTCJIbHBIC PACCYKACHUA B XOAC PCIICHUS 3a1aY,

. BBIYHCIICHUS 00bEMOB U TIIOMIAJCH ITOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI MPHU PEIICHUN
IMMPAKTHYCCKHUX 3a7a4, UCIIOJIb3Y IIpU HCO6XOI[I/IMOCTI/I CIIPAaBOYHUKHU U BEIYUCIIUTCIIbHBIC
yCTpOHCTBA.

PazpaboTumk:

[Ipencenarens npeAMETHON KOMUCCHH,
noreHT kadenpsr BM T.A. Hlansirnaa
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