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[TosicHuTenpHas 3aMmmcka
PabGouass mporpamma pa3paboTaHa Ha OCHOBE NPHUMEPHBIX MPOTPaMM CpPETHETO
obmero ob6pazoBanusi. (OOpa3oBaTENbHBIN IMPOIECC OCYIIECTBISIETCS B COOTBETCTBHH C
nepeyHeM Y4eOHUKOB BXOAIINX B (hefiepaibHbIi TIepeueHb YICOHUKOB.
[lepeyerr  y4eOHWKOB  €XKETOAHO  YTBEPXKAACTCS  MPHUKA30M  JTHPEKTOPOM

o0pa3oBaTeNbHON OpraHU3aIuy. .

Crartyc 10KyMeHTa

[Iporpamma o MaTeMaTHKe COCTaBlIeHA Ha OCHOBE (heJIepaTIbHOI0 KOMIIOHEHTA
rocyJJapCTBEHHOTO CTaHAapTa CpeaHero oomero oopazosanus. [Iporpamma
KOHKPETU3UPYET COACPKAHUE MPEIMETHBIX TeM 00pa30BaTEILHOTO CTaHAAPTA U 1A€T
pacrpejiefieHne y4eOHbIX 4acoB MO pasjenam Kypca.

Marepuan, KOTOpbIi B 00513aT€IbHOM MUHUMYME COJIEPKaHUSI OCHOBHBIX
00pa3oBaTeNbHBIX CTAHJIapTa BBIJIENIEH KyPCUBOM, TO €CTh MOJUICKHUT U3YUEHUIO, HO HE
BKJIFOYAETCS B TPEOOBAHUS K YPOBHIO OJATOTOBKHU BBIMTYCKHUKOB, BBEJIEH B OCHOBHOE
coZiepKaHue IPUMEPHOI MporpaMMbl 0€3 BbIJICIICHUS KYPCHUBOM.

IIporpaMmMa BbINOJIHAET ABe OCHOBHbIC PyHKIMH:

I/IH(bODMaL[I/IOHHO-MeTOILI/I‘ICCKaH (bYHKI_[I/IH IMO3BOJIACT BCEM YHaCTHHUKaAM

00pa3oBaTeNbHOrO MpOoIlecca MOJTYYUTh MPEICTABICHUE O IENISIX, COJIEPKAHUM, OOIIeH
cTpaTeruu o0y4yeHus, BOCIIUTAHUS U PA3BUTHUSI YUALIUXCS CPEICTBAMU JJAHHOTO y4eOHOTO

npeaMera. OpraHu3alliOHHO-TNIAHUPYIOIas (PyHKUIUS TpeayCcMaTPUBAET BbIICIICHUE

3TanoB OOy4eHUs], CTPYKTYpUPOBaHUE Y4eOHOTO MaTepHaa, OIpeieseHue ero
KOJIMYECTBEHHBIX M KAUECTBEHHBIX XapPAKTEPUCTHUK HA KaXJOM M3 3TAroOB, B TOM YHUCIIE
JUTSL COJIEPIKATENIBHOTO HAMOJHEHHS TPOMEXKYTOUYHOM aTTECTALIMU yUaIIUXCS.
CTpykTypa 10KyMeHTAa

[Iporpamma BKJIIOYAET TPU pazjielia: MOSICHUTENbHYIO 3alUCKY; OCHOBHOE
coJiepKaHue C IPUMEPHBIM pacipeiesieHneM yueOHBIX 4acoB MO pasjesiaM Kypca;
TpeOOBaHUS K YPOBHIO OATOTOBKHU BBIITYCKHUKOB.

O0mas xapakTepucTuKa yueOHOro npeamera
B npodunsHOM Kypce conepkanue o0pa3oBaHus, MPEACTaBICHHOE B OCHOBHOM

IIKOJIC, Pa3BUBACTCA B CIICAYIOIIUX HAIIPABICHUAX!



« CUCTEMAaTH3alUs CBEACHUH 0 ynciax; (GOpMUPOBAHHE MPEICTABICHUN O
pacHIMPEHUH YUCIOBBIX MHOKECTB OT HATYPaJIbHBIX 10 KOMIUIEKCHBIX KaK crioco0e
MOCTPOEHHUS HOBOT'O MaTeMAaTHUECKOT0 anmnaparta Jjisl pelieHus 3a71a4 OKPYKalolero Mupa
U BHYTPEHHUX 33724 MaTeMaTHKN; COBEPIICHCTBOBAHUE TEXHUKH BBIUNCICHUH;

+ Pa3BUTHUE U COBEPILECHCTBOBAHUE TEXHUKHU alNre0Opandeckux npeoopa3oBaHui,
pelIeHre YpaBHEHHM, HEPABEHCTB, CUCTEM

. CUCTEMaTHU3allUs U PACIIUPEHUE CBEIEHUN O (PYHKIMIX, COBEPILIEHCTBOBAHUE
rpauUecKux YMEHHI; 3HaKOMCTBO C OCHOBHBIMU HJESMU U METOJAAaMHU MaTEMaTUYECKOTO
aHanu3a B 00beMe, MO3BOJISIIONIEM UCCIIE0BATh dJIEMEHTapHbIe (PYHKIIUU U PEIATh
IpOCTENIINE TEOMETPUYECKHE, (PU3NUECKHUE U IpyTue NPUKIIAJHbIE 3a0auH;

. paclIMpeHre CUCTEMBI CBEIEHUI O CBOMCTBAX IUIOCKUX (PUTYP,
CUCTEMATHUYECKOE U3YUEHUE CBONCTB MPOCTPAHCTBEHHBIX TEJ, Pa3BUTHE MPEACTABI CHUI O
r€OMETPUYECKUX U3MEPEHUSIX;

+ pa3BUTHE MPEICTABICHUA O BEPOSITHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B
OKpPY’KaloIlleM MUPE;

+COBEPIICHCTBOBAHNE MATEMATHUYECKOTO PA3BUTHSI 10 YPOBHS, MO3BOJIAIOIIETO
CBOOOTHO MPUMEHSTH U3YUCHHBIC (PAKThI M METOJIbI TIPH PEUICHUU 33724 U3 Pa3IUIHBIX
pa3ziesoB Kypca, a TaKKe MUCIO0Jb30BaTh X B HECTAHAAPTHBIX CUTYaLUsX;

« hopMUpOBaHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh MPOCTEUIIINE
MaTeMaTU4YeCcKHe MOJIETU P PEelICHUU MPUKIAIHBIX 3a/1a4, 3a]]a4 U3 CMEXHBIX
JUCUUIUINH, YIIIyOJIeHHe 3HaHUH 00 0COOEHHOCTSIX MPUMEHEHH 1 MaTEeMAaTHUYECKUX
METOJI0B K UCCJIEAOBAHUIO TPOIIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE.

Hean

M3ydeHue MaTeMaTUKH B CTapIIeH MIKOJIe Ha TPO(HILHOM ypOBHE HAMPABICHO Ha
JOCTUKEHUE CIEIYIOMNX LIEJICH:

. (opmHpoBaHUe NpeACcTaBiIeHUN 00 HaEAX U METOIaX MaTEMaTUKH; O
MaTeMaTHUKe KaK YHHBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJACIUPOBAHUS SBICHUHN U
IIPOLIECCOB;

. OBJIAJICHUE YCTHBIM ¥ MTUCbMEHHBIM MAaTEMaTUYECKUM SI3BIKOM,
MaTeMaTUYeCKUMH 3HAHUSIMU U YMEHHUSIMHU, HEOOXOAMMBIMHU TSI U3YYCHHS IIKOJIBHBIX
€CTECTBEHHO-HAYUHbIX AUCIUIUINH, JUIsl IPOJOJIKEHUS 00pa30BaHUs U OCBOCHHUS

M30paHHOM CIeMaTIbHOCTH Ha COBPEMEHHOM YPOBHE;



. Pa3BUTHE JIOTUYECKOTO MBIIICHHS, AITOPUTMHUUECKON KYyJIbTYPHI,
IPOCTPAHCTBEHHOTO BOOOpaKEHUsI, Pa3BUTHE MATEMATUUECKOTO MBILIJICHUS U UHTYHUIUH,
TBOPYECKUX CIIOCOOHOCTEH Ha YpOBHE, HEOOXOAMMOM JIJIs1 IPOOJKEH sl 00pa3oBaHus U
JUISl CAMOCTOSITENIBHON JIESITENIbHOCTH B 00JIACTH MaTeMAaTUKH U €€ PUJI0KEHUH B
Oynyuieit npodecCHOHAIBHOM eI TEIbHOCTH;

. BOCIIMTaHUE CPECTBAMU MAaTEMATUKH KYJIbTYpPbl JUYHOCTU: 3HAKOMCTBO C
UCTOPUEHN Pa3BUTHUS MATEMATUKH, IBOJIOIMEN MaTEMAaTUUYECKUX UIEH, IO HIMAaHUE

SHAYNMOCTHU MAaTCMAaTHUKHU IJIA O6Hl€CTBeHHOFO Imporpecca.

MecTo npeagmera B y4eOHOM ILIaHe

CornacHo yueOHOro IjiaHa nporpamma paccuntana Ha 408 yueOHbIX yacoB, 6 yacoB
B HEJIEIIIO.

O0mey4yeOHbIe yMEHHUS, HABBIKH U CIIOCOOBI 1eATEJIbHOCTH

B xone uzyuenuss MaTeMaTUK B TPOGUIBHOM KypCe CTapIIel IIKOJbI ydaliuecs
MIPOIOJIKAIOT OBJIAJICHUE PA3HOOOPA3HBIMHU CIIOCOOAMU AEATEIbHOCTH, MPUOOPETAIOT U
COBEPILICHCTBYIOT OIIBIT:

IIPOBE/ICHHE JIOKA3aTENIbHBIX PACCYKICHHI, JOTHYECKOT0 000CHOBaHUS
BBIBOJIOB, UCIIOJIb30BaHUS PA3IMYHbIX S3bIKOB MATEMATUKH JJISI HWILTFOCTPALIUH,
HMHTEpIIpeTaluy, apTyMEHTAllUK U 10Ka3aTeJIbCTRA.

peLIeHMs IUPOKOTO KIacca 3a/1ad U3 pa3jIuyHbIX pa3JesioB Kypca, HOMCKOBOW U
TBOPUYECKOU AEATEIBHOCTU MPU PENICHUH 33/1a4 MOBBIIIEHHOMN CI0KHOCTU U HETUIMOBBIX
3ajady;

MJAHUPOBAHUS U OCYLIECTBJICHHS aJITOPUTMHUYECKOMN ESITEIbHOCTH: BBIIIOJHEHUS U
CaMOCTOSITEJIbBHOTO COCTaBJICHUS aITOPUTMUYECKUX MPEANUCAHUN U MHCTPYKIUHN Ha
MaTeMaTUYECKOM MaTepuale; UCIOJb30BaHMS U CAMOCTOATENIBHOTO COCTaBIEHUS (OpPMYII
Ha OCHOBE 00O0OIIEHHS YACTHBIX CIIy4aeB M Pe3yIbTaTOB SKCIIEPUMEHTA; BHITIOTHEH Usl
pacyeToB MPAKTUYECKOTO XapaKTepa;

MOCTPOCHUS U UCCIEOBAHUS MATEMaTUUECKUX MOJENEH JIJIsi ONMCAHUS U PELICHUS
MPUKJIAHBIX 3a7a4, 33/1a4 U3 CMEXKHbBIX JUCIUIUIUH U PEabHOW )KU3HU; IPOBEPKU U
OIIEHKHU PEe3yJIbTaTOB CBOEH pabOThl, COOTHECEHUS X C TTOCTABJICHHOM 3a/1aueil, C TUUYHBIM
KU3HEHHBIM OIBITOM,;

CaMOCTOSITENIbHOW pabOThl C HCTOUHUKAMH MH(OpMaLINK, aHAIU3a, 00001IeHus U



CHUCTEeMAaTHU3aINH TTOTY4YeHHOU HHGOPMAIIUK, HHTETPUPOBAHUS €€ B IMYHBIN OIBIT.
Pe3yabTaThl 00yueHus

Pe3ynbpTaTel 00y4ueHUs MpencTaBieHbl B TpeOOBaHUIX K YPOBHIO MMOJATOTOBKH H
3a7]al0T CUCTEMY UTOTOBBIX PE3YyJIbTATOB OOYUYEHUS, KOTOPBIX TOJKHBI JOCTUTATH BCE
BBIITYCKHUKH, M3YUYaBIINE KypC MaTeMaTHKH 10 TPOGHILHOMY YPOBHIO, U IOCTH)KECHUE
KOTOPBIX SABJSIETCS 0053aTEIbHBIM YCIOBUEM MOJOKUTEIHHON aTTECTAllMU YUCHUKA 32
Kypc cpeaHel (IMOJHOM) MIKOJIbl. DTU TPEOOBAHUS CTPYKTYPHPOBAHBI IO TPEM
KOMIIOHEHTaM: «3HaTh/TIOHUMAThY», «YMETbhY, KUCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHUSA B IPAKTUUECKON 1€ TEIbHOCTH U MOBCEIHEBHOM ku3HW». [Ipu 3TOM nocnennue
JIB€ KOMIIOHEHTHBI MIPEJICTABJIEHBI OTACIBHO MO KaXIOMY U3 pa3AeioB, COACP KAHUS.

OuepueHHbIE CTAHIAPTOM PaMKH COJIEpKaHUs U TPeOOBAHUI OPUEHTUPOBAHBI HA
pPa3BUTHUE YUYALIUXCS U HE JIOJIKHBI MPETSATCTBOBATH JOCTUXKEHUIO 00JIe€ BHICOKUX
YPOBHEHU.

Oobs3aTesnbHOe coaep:xkanme (272 4)
YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHHUA (70 1)

HemumocTs nensix uucen. Jlenenune ¢ ocratkoM. Cpasnenus. Penienue 3agay ¢
LIEJIOYUCIICHHBIMU HEU3BECTHBIMU.

KommnekcHble uncna. I'eomeTpruueckass MHTEpIPETAUS KOMIUIEKCHBIX YHCEI.
JleicTBUTENbHAS U MHUMAS YaCTh, MOAYJb U apPTyYMEHT KOMIUIEKCHOTO YHCJIA.
Anrebpandeckasi 1 TPUTOHOMETpHUUECcKast POPMBI 3aMTUCH KOMIUIEKCHBIX YUCET.
Apudmernueckue qeHCTBUS HaJl KOMIUIEKCHBIMH YHCJIAMU B Pa3HBIX (popMax 3amucH.
KomriiekcHo conpsikeHHbIC Yncia. Bozgedenue 6 HamypaivHyo cmenens (popmyna
Mpyaspa). Ocroenas meopema aneeopeoi.

MHOTOWIEHBI OT OJIHOM MEPEMEHHON. JleTMMOCTh MHOTOWICHOB. Jlenenune
MHOTOWIEHOB C OCTaTKOM. PalimoHaIbHBIE KOPHU MHOTOYJIEHOB C LIEJIBIMU
kodpunrentamu. Pemenue nensix anredpanyeckux ypaBuenuii. Cxema ['opuepa.
Teopema be3y. Uncno kopHer MHOTOUYJIeHA. MHOTOUJIEHBI OT JIBYX IEPEMEHHBIX.

@ OopMyJIBI COKPAIEHHOTO YMHOXKEHUS JJIs CTapIInX creneHe. bunom HerotoHa.
Mnozounenvt om HeCKoIbKUX NePeMEeHHbIX, CUMMEMPUUECKUE MHO20YIEHbI.

Kopens crenenun N>1 u ero cpoiictBa. CTeneHs ¢ pallMOHAIBLHBIM MOKA3aTEJIEM U €€

cBoiicTBa. [IoHsTHE O CTENEHM C JEMCTBUTENLHBIM TTOKa3ateieM. CBONCTBA CTEIIEHH C

JICUCTBUTEIJILHBIM ITIOKa3aTEIEM.



Jlorapugm yucna. OcHoBHOE Jorapudmuueckoe ToxaecTBo. Jlorapupm
IPOMU3BENICHNUs, YACTHOTO, CTETIEHHU; ITePEX0]] K HOBOMY OCHOBaHUIO. JlecATUYHBIN U
HATypaJbHBIN JOTapu(PMBbI, YUCTIO €.

[TpeoOpa3oBanus BbIpaKEHUH, BKIIOUAIOMIUX apU(METHIECKHIE ONIEpalliu, a TAKKe

OIICpanurro BO3BCACHNUA B CTCIICHb U J'IOI‘apI/I(I)MI/IpOBaHI/IH.

TPUT'OHOMETPUS (30 Y)

CuHyC, KOCUHYC, TAHT€HC, KOTAHI€HC [TPOU3BOJIBLHOTO yria. Paguannas Mepa yria.
CuHyc, KOCUHYC, TAHT€HC U KOTaHreHC ynciia. OCHOBHBIE TPUTOHOMETPUYECKUE
toxnaectBa. opmyibl npuseaeHus. CHHYC, KOCUHYC M TAaHT€HC CYMMBI M Pa3HOCTH JIBYX
yriioB. CUHYC U KOCUHYC ABOWHOTO yria. @opmynvl nonosunnozo yeaa. IlpeodpazoBanus
CYMMBbI TPUTOHOMETPUUECKUX (DYHKIUI B IPOU3BEACHUE U TPOU3BEACHUS B CyMMY.
Buipaosicenue mpuconomempuueckux Qyukyull uepez man2enc noi08UHHO20 ap2yMeHma.
[IpeoOpa3zoBaHusi TPUTOHOMETPUUECKHUX BBIpAXKEHUU. [Ipocmeiiuiue mpuconomempuieckue
VPasHeHUsl U HepaseHCmaa.

ApKCHUHYC, apKKOCUHYC, apKTaHT€HC, APKKOTAHT€HC.

OYHKIOUU (30 4)

®yukiuu. O6nacTh ONpeAeseHusl U MHOXKECTBO 3HaueHu. ['paduk QpyHkimu.
[Toctpoenue rpadukoB GyHKIMHN, 3aJaHHBIX Pa3IUYHBIMU crioco0amu. CBOMCTBA
(GyHKLHI: MOHOTOHHOCTb, YeTHOCTh M HEUETHOCTb, IEPUOAUYHOCTh, OTPAHUYEHHOCTb.
[IpomexxyTku Bo3pacTaHusl U yObIBaHUsI, HAMOOJIbIIEE U HAMMEHbIIIEE 3HAYCHUSI, TOUKU
KCTpemMyMa (JIOKaTbHOI0 MaKCUMyMa U MUHUMYMaA). Boinykiocmo ¢hynkyuu. I'padudeckas
uHTepnperanus. [Ipumeps! GQyHKIMOHAIBHBIX 3aBUCUMOCTEHN B pealbHBIX IPOLIecCcax U
ABJICHUSAX.

CnoxHas QyHKuus (KoMno3uuus pyHkuuii). B3auMHo oOpaTHbie GyHKIINH.
O6nacTe onpesienieHus u 001acTh 3HaUeHUM oOpaTHO# dyHkIuu. ['paduk obpaTHOU
¢bynkiuu. Haxoxaenue pyHkunu, oOpaTHONW TaHHOM.

CremneHHast pyHKIUS C HATypaJIbHBIM MTOKa3aTeseM, e€ CBOMCTBa U Tpaduk.
Bepmuxkanvusie u copuzonmansbHule acumnmomul epaguxos. I pagurxu 0podHo-1uHelinbix
@dyHKYUil.

TpuronomeTrpuueckue GyHKINUU, UX CBOMCTBA U I'padUKU, TEPUOIUYHOCTD,

OCHOBHOM niepuoi. Obpamuvie mpueconomempuieckue QyHKYuU, ux coUCmea u epapuxu.



[TokazarenbHas GyHKIHS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas dhyHkius, €€ CBOUCTBA U rpaduK.

[TpeoOpazoBanus rpaduKoB: MapamieabHbII MIEPEHOC, CHMMETPHUS OTHOCUTEIIBHO
oceil KOOpAUHAT U CUMMETPHUSI OTHOCUTENFHO Havasla KOOPAUHAT, CHMMETPHUS
OTHOCUTEJILHO TIPAMOH Y = X, pacmsidicenue u cocamue 800J1b 0celi KOOPOUHAM.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A (30 u)

[Tonsatue o npenene nocinegoBarenbHocTH. CyliecTBOBaHUE Mpe/eia MOHOTOHHOMN
OTPAaHMYECHHOM MOCIIeI0BATENbHOCTU. [ITMHA OKPYKHOCTH U IJIOIIAAb KPyTa Kak mpeaebl
nocJyenoBaTeabHOCTeN. beckoHeuHo yObIBaroiias reoMeTpuieckast Iporpeccus 1 ee
cymma. Teopemsl 0 npedenax nocieoosamenvrocmel. llepexod k npedenam 6 HepageHCcmaax.

[Tonsitue o HempepbIBHOCTH PYHKIIMUA. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX
GyHKIHSX.

Tonamue o npedene ¢pynkyuu 6 mouke. llosedenue hynkyuii Ha 6ecKoHeuHocmu.
Acumnmomeui.

[TonsiTue o npousBoiHON (HYHKIMH, PUINYECKUI U T€OMETPUUECKUN CMBICI
MPOU3BOIHON. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKUMH. [Ipon3BoIHbBIE CYMMBI,
Pa3HOCTH, TPOU3BEICHUS U YaCTHOTO. [Ipon3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.
IIpoussoonvie cnoscnou u oopamuoiu yuxkyuu. Bropas npoussoanas. [Ilpumenenue
MPOU3BOHON K UCCIEOBAaHMIO (DYHKIMNA U MOCTPOEHUIO TpadukoB. Mcnons3oBanue
MIPOU3BOIHBIX MIPU PEIICHUU YPAaBHEHUH U HEPABEHCTB, IIPU PEIICHUU TEKCTOBBIX,
(U3NYECKUX ¥ TEOMETPUUECKUX 3a/1a4, HAXOXKIEHUN HAUOOJBIIUX U HAMMEHBIIIUX
3HAYCHUM.

[Tmomans kpuBoJMHEHHOM Tpanenuu. [ToHsTHEe 00 OnpeneIeHHOM HHTErpae.
[lepBooGpaznas. [lepBooOpazHbie 3eMeHTapHbIX (yHKIUN. [IpaBuia BeurcieHus
nepBooOpazubix. Popmyna Herorona-JleiiOuuna.

[Tpumepsl UCTIOIB30BAHUS TPOU3BOAHON JTsI HAXOXKICHHS HAMITYYIIEro PEIIeHUs B
MPUKIAAHBIX 3aa4aXx. Haxoxaenue ckopocTu AJis npoiiecca, 3aaHHOro GopMyIIon Win
rpadukom. [Ipumepsl mpuMeHeHns HHTErpaia B (u3uke U reomeTpuu. Bropas
NpOU3BOAHAS U €€ (PU3UUECKUN CMBICI.

YPABHEHUS U HEPABEHCTBA (70 4)
Pemrenne parmoHanbHBIX, MOKA3aTENbHBIX, JOTAPUPMUUECKUX YPABHEHUN U

HEpPABEHCTB. PenieHne nppalMoHaIbHbIX U TPUTOHOMETPUYECKUX YPABHEHUN U



HEepageHCms.

OcCHOBHBIE PUEMBI PEILICHUS] CUCTEM YPAaBHEHUM: MOJICTAHOBKA, aJired pandeckoe
CJIOKEHUE, BBEJICHUE HOBBIX IEPEMEHHBIX. PABHOCUIIBHOCTh YpaBHEHUI, HEPABEHCTB,
cucteM. Penienne cuctemM ypaBHEHUN C ABYMS HEU3BECTHBIMU MTPOCTEUIIINX TUTIOB.
Pemenne cucreM HEpaBEHCTB C OTHOW ITEPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apruMETHIECKOM U CPETHEM
r€OMETPUYECKOM JBYX UHCEIL.

Hcnonp3oBaHue CBOMCTB U TpauKOB (PyHKIIUM MPH PEIICHUH YPAaBHCHUN U
HepaBeHCTB. MeTo nHTEepBaioB. M300paxxeHne Ha KOOPAMHATHOH TIJIOCKOCTA MHOXKECTBA
pELICHU YPaBHEHHUI U HEPABEHCTB C IBYMsSI IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOIOB I PEUICHUS COAEPKATEINbHBIX 3a/1a4 U3
pa3IMYHbIX 00JIacTel HAyKU U TpakTUKU. HTepnpeTalus pe3yiabrara, yueT pealbHbIX
OTPaHUYCHUM.

QJEMEHTBI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUH
BEPOSITHOCTEM (20 u)

TabnuuHoe U TpaduuecKoe MpeACTaBICHUE TaHHBIX. HYucnosvie xapakmepucmuxu
PA008 OAHHDIX.

[ToouepenHblii U OTHOBPEMEHHBIN BEIOOP HECKOIBKHUX PJIEMEHTOB U3 KOHEYHOTO
MHOeCTBa. @OpMyIIbl UHCIIA IEPECTAHOBOK, COYETAHUM, pa3MelleHu. Pemenne
KoMOuHaTOpHBIX 3aAa4. opmyna 6mHoma HeroTona. CBolicTBa OMHOMHUATBHBIX
kodppunmentoB. Tpeyroapuuk [lackamns.

DJIeMEHTapHBIE U CIIOXKHbIE COOBITUS. PaccMOTpeHue ciiydaeB U BEpOSITHOCTD
CYMMBbI HECOBMECTHBIX COOBITUIN, BEPOSITHOCTh TPOTHUBOIOJIIOKHOTO COObITUA. [loHAamue o
He3agucumocmu coovimuii. Beposimnocmo u cmamucmuyeckas 4acmoma HacmynjieHus

coObImuUA.

I'EOMETPHUSA (136 v)
['eomeTpus Ha IIIOCKOCTH.
CBOWCTBO OMCCEKTPUCHI yTiia TPEYroJdbHUKA. Pemenne TpeyroabpHUKOB.
Brrancnenue 6uccekTpuc, MeiMaH, BHICOT, PaJINyCOB BIIMCAHHON W ONMKMCAHHOM
OKpYyXHOCTeH. DOpMYJIBI TUIOIIAAN TPEeYyTroibHUKa: (hopMyna ['epoHa, BeIpakeHue

TUIOIIAIU TPEYTOJIbHUKA YEPE3 PAANYC BIMCAHHOW U OMTMCAHHOM OKPYKHOCTEM.



Brluncnenne yrios ¢ BEpIIMHOW BHYTPH U BHE KPyra, yIjia MEXKy XOpAOU U
KacaTeJIbHOM.

Teopema 0 mpou3BeAEHUU OTPE3KOB Xopa. Teopema 0 KacaTeIbHOU U CEKYIIEH.
Teopema 0 cymme KBagpaToB CTOPOH M AUArOHAJIECH MapajuiesorpaMmma

BrniucanHble U ONMCaHHbIE MHOTOYTOJbHUKU. CBOMCTBA U MPU3HAKU BIMCAHHBIX U
OINUCAHHBIX YETHIPEXYTOJIbHUKOB.

['eomeTpruueckne MecTa TOUEK.

Perrenue 3a1a4 ¢ MOMOIIBI0 TEOMETPUUECKUX TPEOOPA30BAHUM U T€OMETPUUECKUX
MECT.

Teopema Yesvl u meopema Menenas.

Anaunc, 2unepboaa, napabona Kak 2eomMempuyecKue Mecma moyex.

Hepaspewumocms knaccuueckux 3a0au na nocmpoenue.

[IpsiMble U MIIOCKOCTH B TpocTpaHcTBE. OCHOBHBIE MTOHATHS CTEPEOMETPUH (TOUKA,
npsiMasi, IIOCKOCTb, MPOCTPAHCTBO). [lonamue 06 akcuomamuieckom cnocobe nocmpoeHus
2eomempuu.

[Iepecekaromuecs, napauiesIbHbIE U CKPEIIMBAIOIIUECS MIPSAMBIE. Y TOJI MEXIY
NPAMBIMU B IPOCTpaHCTBE. [lepnenauKyIsIpHOCTh NpsaMbIX. [lapannensHoCTh 1
MEPIEHAUKYIJISIPHOCTh MPSAMOM M IUIOCKOCTH, ITPU3HAKU U CBOMCTBA. Teopema o Tpex
neprneHauKysipax. llepnenankynsap u HaKJIOHHAs K TJIOCKOCTH. YTOJI MEXAY NPSIMOU U
IIJIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEN, EPIIEHAUKYISIPHOCTD IIJIOCKOCTEM, IPU3HAKHU U
CBOMCTBA. J[ByrpaHHbIi yroj, JUHEWHBIN yroa ABYTPAHHOTO yIJa.

PaccrosiHus OT TOUKM 10 TWIOCKOCTH. PaccTosiHME OT NpsAMOM 10 TNIOCKOCTH.
PaccrosiHne Mexay napanieabHbIMU IIJIOCKOCTSIMU. PaccTosiHue MEX Ty
CKPEILINBAIOIINMHUCS TPSIMBIMH.

[TapannensHOE TpoekTUpoBaHue. OpToroHalbHOE MPOEKTUpOBaHue. [Lowaos
OpMO2OHANLHOU NPOEeKYUU MHo20y2o bHuKa. 1300pakeHre mpoCTpaHCTBEHHBIX PUTyp.
Llenmpanvnoe npoexmuposarue.

Mmuororpannuku. Bepmmasl, pedpa, rpanu MHOTOTpaHHUKA. Pazeepmka.
MHnozoepannvie yenvi. Boinykivie mnozocpannuku. Teopema Jinepa.

[Ipusma, ee ocHOBaHMSs, OOKOBBIE pedpa, BEICOTa, OOKOBAs MOBEPXHOCTH. [Ipsimas u

HakJIoHHas npusmMa. [IpaBunbHas npusma. [lapannenenunen. Kyo.



[Tupamuma, ee ocHOBaHUE, OOKOBBIE peOpa, BEICOTA, OOKOBAsi TOBEPXHOCTh.
TpeyronbHas nupamuaa. [IpaBunbHas nupamuaa. Y cedyeHHass NUpaMuIa.

Cummetpuu B KyOe, B apajulesIenuIesie, 8 npuzme u nUpamuoe.

llonusimue o cummempuu 6 npocmpancmee (YeHmpaibHas, 0Ce8asl, 3ePKATbHAL).

Ceuenust MHOrorpaHHUkoB. [locTpoeHue ceueHuii.

[IpencraBnenue o NpaBUILHBIX MHOTOTPAHHUKAX (TETpalsip, KyO, OKTasp,
T0JICKadIp U UKOCARIP).

Tena 1 oBepXHOCTHU BpalleHus. L{unuHaIp U KOHYC. Y CEUEeHHBIN KOHYC.
OcHoBanue, BbICOTa, OOKOBasi MOBEPXHOCTh, 0Opa3ytoias, pa3Beptka. Ocesgvle ceuenus u
ceuenusi napaiesibHvle 0CHOBAHUIO.

[Tap u cdepa, ux ceuenus. Inmunc, eunepbona, napabona KaxK ceyeHus KOHyca.
KacarenpHas ninockocts k chepe. Cehepa, enucannasn 6 mHozoepannux, cgepa, onucannas
OKOJI0O MHO202PAHHUKA.

Lununopuueckue u KonuyecKue noGepxXHOCMU.

OOBeMbl TeN U TJIOIIAAN UX MMOBEPXHOCTEH. [lonamue 06 obveme mena. OmHoueHue
00bemM08 N0OOOHbIX Mmell.

®opmynsl 00beMa Kyda, napauienenuneaa, npu3Msl, HWInHApa. Popmylibl 00bema
MUPaMUJBI U KOHyca. DOpMyJIbl IUIOMAIA MOBEPXHOCTEN NWIMHAPA U KOHYca. DOpMYyJIbI
oObema 1mapa v miomaau chepsl

Koopaunate! 1 BeKTOpHI. [lekapTOBBI KOOPAWHATHI B IpocTpaHcTBE. PopMyIia
PACCTOSHUS MEXKIy ABYMSI TOUKaMu. Y paBHEHUs cpepsl u niockocmu. Dopmyna
PACCMOAHUSL O MOYKU 00 NJIOCKOCHU.

Bektopsl. Monynb BekTopa. PaBeHCTBO BEKTOpPOB. CIll0’K€HNE BEKTOPOB U
YMHOKEHHE BEKTOPa Ha YHCJIO. YTOJ MEeX Ay BekTopaMu. KoopauHaTel BeKTOpa.
CxkanapHoe npousBeneHue BeKTopoB. KoymmnHeapHbie BEKTOpBI. Pa3ioxkenue BekTopa no
JIBYM HEKOJUIMHEApHbIM BekTOpaM. KoMiuiaHapHble BEKTOpbI. Pa3noxkeHune BeKTopa mno

TPEM KOMILIAHAPHBIM BCKTOPAaM.

TpeGoBaHus K yPOBHIO NOATOTOBKH BbIIIYyCKHMKOB
B pesynomame usyuenusn mamemamuxu Ha RNpoPuiIbHOM YypoéHe 6 cmapuieil

UiKoJjie y4eHuUK 00/1)1CeH



3HaTh/TIOHUMATh

+  3HAYEHHME MATEMAaTHYECKOUN HAayKH ISl PELICHUS 3a]a4, BOZHUKAIOIINX B
TEOPUHU U MPAKTHUKE; UPOTY U OTPAHUYEHHOCTh IPUMEHEHHS MATEMAaTHYECKUX METOJIOB K
aHaJIU3y U UCCJIEAOBAHUIO MPOIIECCOB U SBJICHUM B MPUPO/JIE U OOILIECTBE;

+  3HA4YCHME MPAKTUKU U BOIIPOCOB, BOBHUKAIOIINX B CAMON MaTeMaTHKE, JIs
dbopMUPOBaHHS U PA3BUTHUSI MAaTEMATUUECKON HAYKH;

+  HWJIeU pacUIUPEHUs YUCIOBBIX MHOXKECTB KaK CII0CO0a MOCTPOCHUSI HOBOTO
MaTeMaTHYECKOT0 anmnapara s pelieHns] TPpaKTUYECKUX 3aJ1a4 1 BHYTPEHHUX 3a/1a4
MaTE€MaTHKH;

«  3HAYCHME UJeH, METOJIOB U PE3YyJIbTATOB aIreOphl U MATEeMaTUYECKOTO aHaIu3a
IJI1 IOCTPOEHUS MOJIENIEN PEAIbHBIX MPOLIECCOB U CUTYaIlUK;

+  BO3MO>XHOCTH F'€OMETPHUUECKOTO SI3bIKA KaK CPEJICTBA ONIMCAHUS CBOWCTB
pEAIBHBIX PEAMETOB U UX B3aUMHOI'0O PACIIOJI0KEHUS,

+  YHUBEPCAJIBHBIA XapaKTEp 3aKOHOB JIOTUKA MAaTEMATUUECKUX PACCYKACHUH, X
MPUMEHUMOCTD B PA3JIMYHBIX 00JIACTSIX YEIIOBEUECKON JNeATeIbHOCTH;

«  paziauuue TpeOOBaHM, TPEABABISIEMBIX K JOKa3aTEILCTBAM B MaTEMATHKE,
€CTECTBEHHBIX, COLIMAIbHO-3KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA IPAKTHUKE;

+  POJIb aKCHOMAaTHUKHU B MAaTEMATUKE; BO3MOKHOCTb IIOCTPOEHUS MATEMaTUYECKUX
TEOpUI Ha aKCMOMATUYECKOW OCHOBE; 3HAUECHUE aKCUOMATUKU ISl IPYyTUX obsiacTe
3HAHUS U JJIs IPAKTUKH;

+  BEPOSITHOCTHBIM XapaKTep Pa3JIMYHBIX IIPOLIECCOB U 3aKOHOMEPHOCTEN
OKPY’KaIOIIEro MUpa.

YucnaoBble 1 0YyKBEHHbIE BbIPAKEHUS
YMeTs:

. BBIMOJIHATH apu(METUUECKUE ACHCTBUSA, COUETasi YCTHbIC U TUChbMEHHBIE
MIPUEMBI, IPUMEHEHUE BBIUUCIIUTENIBHBIX YCTPOMUCTB; HAXOAUTh 3HAYECHUSI KOPHS
HaTypaJIbHOM CTENEHU, CTEIICHH C PallMOHAILHBIM MMOKa3aTesieM, jJjorapudma, UCIoJb3ys
npu

HEO0OXOIMMOCTH BBIYHCIUTENHHBIC YCTPOUCTBA; MOIB30BATHCS OIICHKOU U
MPUKUIKON MPHU MPAKTUYECKUX paACcCUYETaX;

. MPUMEHSTH MTOHATHS, CBSI3aHHBIE C JEIIMMOCTBIO LIEJIBIX YUCEII, IPU PEIIEHUU

MaTEMATHUUYCCKUX 3a4a4,



. HAXOJUTh KOPHU MHOTOWIEHOB C OJTHOU NTEPEMEHHOW, pAaCKJIabIBATh
MHOTOYJIEHBI HA MHOKUTEIIN;

. BBINIOJIHATH JIEMCTBUS ¢ KOMIUIEKCHBIMU YK CJIAMHU, MOJIb30BATHCS
F€OMETPUYECKON HHTEPNPETAIMEN KOMIUIEKCHBIX YHCEII, B IPOCTEUIIINX CITydasix
HaXOJUTh KOMILIEKCHbIE KOPHU YPaBHEHUH € JEeUCTBUTEILHBIMU KO3 DUITUEHTAMU;

. MIPOBOJIUTH MPEOOPA30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU,
BKJIFOYAIOIIUX CTETEHU, PaJAUKAIIbI, JIOTapu(dMbl U TPUTOHOMETPUUYECKUE (DYHKIUU.

Hcnons30BaTh NpUOOpPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUYECKON JIEITEIHbHOCTH U
MMOBCEIHEBHOW KU3HU IS

. MPaKTUYECKUX PAcyeTOB Mo (GopMyiaM, BKIOUYas GOpMyJibl, COAEpKAIINE
CTETEHU, PaJIUKAJIbI, JOTapU(MbI U TPUTOHOMETPUUECKUE (PYHKIINHU, TPU HEOOXOIUMOCTHU
WCTIOJIb3Ys CIPABOYHBIE MATEPUAIIBI U TPOCTEHIIINE BHIYUCIUTEIBHBIE YCTPOUCTRA.

DOyHKIUU U TPAPUKHA
Ymerb
. onpeaesITh 3HaueHue (QYHKIMU 110 3HAYEHUIO apTyMEHTa P pa3IudHbIX

croco0ax 3a7aHust QyHKIHY;

. CTPOUTH TPAPUKHU U3YUEHHBIX (QDYHKIUHI, BHIIOIHATH MPeoOpa3oBaHuUs
rpaduKoB;

. OMUCHIBATH MO rpaduky 1 no GopmyJlie MOBEACHUE U CBOMCTBA (DYHKIUIA;

. pemaTh ypaBHEHMS, CHCTEMbI YPAaBHEHU I, HEPABEHCTBA, HCIIOJIb3Ys CBOMCTBA

GbyHKIUN 1 UX rpadruyecKue MpeCTaBICHUs;

Hcrons30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPAKTUUCCKOHN JEATCITHHOCTH H
MMOBCEIHEBHOM JKU3HU IJI

. OTIMCAHUSI ¥ UCCICOBAHUSI C TIOMOIIIBIO (DYHKIIMIA peaTbHbIX 3aBUCHUMOCTEH,
MPEJCTABIICHUS UX TpaUUECKH; HHTEPIPETANHN TPaPUKOB pEATbHBIX MPOIECCOB.

Hauana maTemaTudeckoro aHajansa

YMmeTnb
. HaXOJUTh CYMMY OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKUIN TTPOTPECCHH;
. BBIYUCIISATH MPOU3BOHBIE U TIEPBOOOPA3HBIC dJIEMEHTAPHBIX (PYHKIIHM,

MIPUMEHSIS TIPBUJIA BHIYUCICHUS TPOU3BOAHBIX M MEPBOOOPA3HBIX, IPUMEHSS CIIPABOYHBIE
MaTepuabl.

. UCCIEN0BaTh PYHKIIMHU U CTPOUTH UX TPAPUKHU C TOMOIIBIO MPOU3BOIHOM,;



. pemaTh 3a7a4y ¢ MPUMEHEHUEM YpaBHEHHS KacaTelbHON K rpaduKy
bynkuun;

. pemaTh 3aa4M Ha HaxX0XJAEHUE HauOOJIbIIEr0 U HAUMEHBIIEr0 3HAUYCHUS
GbyHKIHUM Ha OTPE3KE;

. BBIYUCIISATH IIONAIb KPUBOJIMHEWHOMN Tpaneuunu;

Hcnonp30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOMN AEATEIbHOCTH U
MOBCEHEBHOM KU3HU JJIA

. pelIeHUs] TEOMETPUUECKUX, (PU3NUECKUX, IKOHOMUUECKUX U JPYTUX
NPUKIAIHBIX 3a/1a4, B TOM YKCIIE 3a/1ay Ha HAauOOJIbIIIME U HAUMEHbIIINE 3HAUCHHUS C
IPUMEHECHUEM anllapaTa MaTeMaTUYEeCKOr0 aHAIN3A.

YpaBHeHUs U HepaBeHCTBA

Ymerb

. pelniaTh paluoHalIbHbIC, TOKA3aTeIbHbIE U JIOTapU(DMUUYECKUE YPABHEHUS U
HEpPABEHCTBA, UPPALIMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUSI, UX CUCTEMBI;

. JIOKa3bIBaTh HECI0KHbBIE HEPABEHCTBA;

. pemaTh TEKCTOBBIE 3aJ]a4H C IOMOIIBIO COCTABJICHUSI YPAaBHEHUH, U
HEpPABEHCTB, UHTEPHPETUPYS PE3YJIbTAT C YUIETOM OTPAHUYEHHI YCIIOBHS 33/1a4H;

. n300pakaTh Ha KOOPJIMHATHOM TJIIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUHN U
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

. HaXOJUTh TPUOMKECHHBIE PEIICHUSI YPABHEHHUI U UX CUCTEM, UCTIOJIb3Ys
rpaduuecKuil METOI;

. pemaTh ypaBHEHHS, HEPaBEHCTBA U CUCTEMbI C IPUMEHEHUEM IrpapuiecKux
MpEeJICTaBICHUH, CBOUCTB (DYHKITUMN, TPOU3BOTHOM;

Hcnonp30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B TPAKTUYECKOW E€ATEIHbHOCTH U
MOBCEIHEBHOMU KU3HU I

. OCTPOECHUS U UCCIIEIOBAHUS IPOCTEHUIINX MaTEMaTUIECKUX MOJIEIIECH.

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTHUKH M TEOPHHU BEPOATHOCTEH

YMeTs:

. pemaTh npocTerme KOMOMHATOPHBIE 3a/1a4i METOJIOM Tepedopa, a TakxKe ¢
MCIIOJIb30BAaHUEM U3BECTHBIX (GOpMYII, TpeyrojibHuka [lackais; BBIYUCIATD
ko3 punrents OnHOMa Hpt0oTOHA IO hOpMYyIIie U ¢ HCTIOJIH30BAHUEM TPEYTOJbHHUKA

[lackans.



. BbryucisaTs, B IpOCTEHIINX ClIydasiX, BEPOSTHOCTH COOBITHI B OCHOBE
[IO/ICYETA YHUCIIA UCXOO0B.

Hcnonp30BaTh NpUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHUECKON JEATEIIBHOCTH U
ITIOBCETHEBHOMW JKU3HU JJIsS1

aHaJIM3a PEAIbHBIX YUCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE AUarpaMM,

rpaduKoB; 71 aHAIN3a HH(POPMAILIMK CTATUCTUYECKOTO XapakTepa.

['eomerpus

YMeTs:

. COOTHOCHTb IIJIOCKHUE TeOMeTpUuueckre GUrypbl U TpeXMEpHbIE 0OBEKTHI C UX
OTNIMCAHUSAMU, YEPTEIKAMU, U300PAKECHUSIMHU; Pa3INdaTh U aHAJM3UPOBATH B3aUMHOE
pacnoJioxkeHue puryp;

. n300paxaTh reoMeTpuueckue GUTrypsl U Tea, BRIMOIHITH YEPTEX MO
YCJIOBHIO 33/1a4U;

. pelIaTh TEOMETPUUECKHE 3a1a4H, ONIUPASICh HA U3YUYEHHbIE CBOWCTBA
MJIAHUMETPUYECKUX U CTEPEOMETPUUECKUX (PUTYp M OTHOIIECHUMN MEXK]y HUMU, IPUMEHSIS
anreOpanyecKuii U TPUTOHOMETPUUYECKUH anapar;

. IPOBOJIUTH AOKA3aTENbHbBIE PACCYKICHUS IPU PELICHUU 3a7a4, J0Ka3bIBaTh
OCHOBHBIE€ TEOPEMBI Kypca;

. BBIYNCIISITh TUHENHBIE 3JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX
KOH(UTYpanusix, 00beMbl U IIOMIAAN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI U UX
MPOCTEUIIINX KOMOUHAIIN;

. NPUMEHATh KOOPJAUHATHO-BEKTOPHBIN METOT [l BBIYUCICHUS] OTHOLIECHUH,
PACcCTOSTHHUM U yTJIOB;

. CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U M300pakaTh CEUCHUSI TEJ BpalCHMUS.

Hcnons30BaTh NpUOOpPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUECKOMN JEATEIbHOCTH U
MOBCEIHEBHOM KU3HU JIA

. vcciea0BaHus (MOJIETUPOBAHUS) HECIOKHBIX MPAKTUUECKUX CUTyallUil Ha
OCHOBE M3yUYCHHBIX (DOPMYI U CBOUCTB GUTYD;

BBIYUCIICHUS JUJIUH, TJI0IIaZeld U 00beMOB pealIbHbIX 00BEKTOB MPU PEIICHUU
MPAKTUYECKUX 3a7a4, UCIIOIb3YS MPH HEOOXOJUMOCTH CIIPABOYHUKH W BHIYUCIUTEIHHBIC

YCTPOMCTBA.






