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NPOrPAMMA BCTYMNUTE/IbHbIX UCTMbITAHUIA
MATEMATUKA

Mporpamma cdopmmpoBaHa Ha OCHOBaHUW deaepasbHOr0  FOCYAapPCTBEHHOMO
obpasoBaTenbHoro cTaHgapTa cpegHero obwero obpasoBaHua u  degepanbHOro
rocysapcTBeHHoro obpa3oBaTenbHOro CTaHZapTa OCHOBHOro obuiero obpasoBaHus U
npeAHasHaveHa a9 noarotosku K noctynaenmio 8 AHO BO «YHusepcutet UT XAB».

ABUTYPUEHT 0/1KeH:
3HaTh:

® OCHOBHble MaTeMaTnyeckmne GpopMy/ibl U MOHATUS;

yMmeTb:

® BbLINOJMHATb AEUCTBUA HaJ YMCAAaMU U YMUCIOBBIMU BblpaXeHUsIMU; NpeobpasoBbiBaThb
OykBeHHble BblpaXKeHWs; MNPOU3BOAUTL OMepaLuu Haj BekTopamu (C/lI0XeHMe,
YMHOXeHWe Ha YNC0, CKaNpHOe NpounsBeseHue);

® nepeBOAUTb OAHU eMHULLbI U3MEPEHUS BEIMYNH B APYrue;

® CPaBHWUBATb YNCNA U HAXOAWUTb UX NPUBANNKEHHbIE 3HAYEHUS;

® pelwaTb YypaBHEHWS, HepaBeHCTBa, CUCTeMbl (B TOM umMcie C napameTpamu) U

McCaeA0BaTh UX peLleHus;

e uccnegoBaTb GyHKUMYM; CTPoUTb rpadukm  YHKLMA WM MHOXeCTBa TO4YeK Ha

KOOPAWHATHOM NNOCKOCTH, 3a/,aHHble YPaBHEHUAMW N HepaBeHCTBaMK;

® NpPVMEHATb NPU3HAKWM PaBEHCTBA, NoA0bus GUryp n nx NPUHAANEXHOCTU K TOMY UM



MHOMY BUAY;
® 0Nb30BaTbCA CBOMCTBAMM umcen, BeKTOpoB, GyHKUUA M UX rpadukos, CBOMCTBAMMU
apudmMeTUYECKOM U FeOMEeTPUYECKON NPOrpeccui;
® 0/Ib30BaTbCs COOTHOWEHUSMU U GOPMY/IaMK, COAEPXALWMUMM MOAYN, CTEMNeHH,
KOpHM, sorapudmmyeckme, TPUrOHOMETPUYECKME BbIpaXeHUsl, BENNUYUHBI Yr/IOB,
A/MHBI, Naowaan, obbems;
® (COCTaB/ATb YpPaBHEHWs, HEPABEHCTBA WM HAXOAUTb 3HAYEHWS BENYMH, UCXOAS W3
yC/10BUSI 334,34K.
3HaHUs, COOTBETCTBYIOLLME AAHHOM NPOrpaMme, NO3BOJIST B Aa/ibHeNWeM CTyAEHTY OCBOUTb
MaTemMaTMyeckne AWCLUMJIMHBI,  BXxoAswume B y4yebHyio nporpammy obydyeHus no

HanpaB/IEHUIO.

1. OcHoBHble NoHATUSA

HaTypasnbHble uncna. JennmocTb. MpocTble U cocTaBHble Yyncaa. Hambonblumin obuwnia
AenvTeNb U HaMMeHbluee obLiee KpaTHOe.

Llenble, pauoHanbHble U AeNCcTBUTE/IbHbIE YMcaa. poueHTbl. Mogy/b Yncaa, cTeneHsb,
KOpeHb, apudmeTnyecknin KopeHb, sorapudm. CUHYC, KOCMHYC, TaHFMeHC, KOTaHreHC yraa.
ApPKCUHYC, apKKOCUHYC, apKTaHTeHC, apKKOTaHIeHC Yncaa.

Yuncnosble 1 6yKBeHHbIE BblpaXeHNs. PaBeHCTBa M TOXAeCTBa.

®yHkuus, ee obnactb onpeseseHns n 06aacTb 3HaYeHUW. BospactaHne n ybbiBaHue,
NepUoOAMNYHOCTb, YETHOCTb M HeyeTHOCTb. paduk byHkumn. Hambonbliee n HanmeHbluee
3HauveHus GyHKL UK. JIuHenHas, KBaZpaTuyHasi, cTeneHHas, nokasaTe/ibHas

norapuémmuyeckas, TpUroHomeTpuyeckmne GyHKL UK.

YpaBHeHMe, HepaBeHCTBa, cucTema. PelleHWe ypaBHeHWSsi, HepaBEHCTBa, CUCTEMbI.

PaBHOCMIBHOCTb. ApVICI)MeTM‘-IECKaFI nreomMeTpmnyeckas nporpeccmn.

MNpamaa Ha naockocTu. Jlyy, OTpe3okK, JsiomaHas, yroa. TpeyronabHuk. MeawaHa,
buccekTpuca, BbICOTA.

Bbinyk/abii - MHOroyronbHuK. KBagpaT, MpsIMOYro/ibHWK, Mapannenorpamm, pomo,
Tpaneums. MpaBuabHbIN MHOrOyronbHuK. JnaroHans. OKpyxHOCTb M Kpyr. Pagunyc, xopaa,
AVaMeTp, KacaTe/IbHas, cekywas. [lyra okpy>HOCTU 1 KPYroBOW CEKTOP.
LleHTpanbHbIM 1 BNNCAHHbIE YT bl.

MpaAmMas 1 N10CKOCTb B MPOCTPAHCTBe.

JByrpaHHbIn yron. MHororpaHHuk. Ky6, napannenenuvnes, npusma, nupamuaa.

Lnnnnap, KoHyc, wap, chepa.

PaBeHcTBO 1 nogobue duryp. CummeTpums.



MapannensHOCTb M NeprneHAMKYASAPHOCTb MpAMbIX, MaockocTen. CkpelimBatoLmecs
npsimble. Yron MexXAy NpsiMbIMU, NJ0CKOCTAMM, NPSIMOM U NJI0CKOCTbIO.

KacaHwue. BnvcaHHble 1 onncaHHble GUrypbl Ha NAOCKOCTU U B NpocTpaHcTBe. CeveHue
buUrypbl NA0CKOCTbIO.

BennunHa yrna. [savHa oTpeska, OKPYXHOCTU W Ayrn OKpyXHocTW. [lnowasb
MHOrOYro/bHMKa, Kpyra W KpyroBoro cekTopa. [laowasab noBepxHOCTM U obbem
MHOrOrpaHHMKa, LMANHAPA, KOHYCa, Wapa.

KoopauHaTHaa npsamas. Yucnosble npomexyTkun. JlekapToBbl KOOpAMHaTbl Ha
MNOCKOCTM 1 B NPOCTPaHCTBe. BekTopsl.

2. Anrebpa

MNpu3Hakn AeNMMOCTH Ha 2, 3, 5, 9, 10.

CBOMCTBA YMC/I0BbIX HepaBeHCTB. QopMy bl COKPALLEHHOrO YMHOXeHWs. CBOMCTBA

NNHEeNHON PYHKLUK U ee rpaduk.

dopmyna KopHen KBafpaTHOrO ypaBHeHUs. TeopemMa O PasNOXEHUW KBaZPaTHOMO
Tpex4yneHa Ha IMHeNHble MHOXUTenn. Teopema BueTa.

CBoKcTBa KBaAPaTUYHON YHKL UM U ee rpaduk.

HepaBeHcTBO, cBs3biBatlowee cpesHee apudpmeTMyeckoe M cpefHee reomeTpuyeckoe
ABYX uncen. HepaBeHCTBO A/191 CyMMbI ABYX B3aUMHO 0b6paTHbIX Ymcen.

®opmynbl 06 Ero YneHa U CyMMbl N NEPBbIX Y/1IEHOB apuPMeTUYECKON Nporpeccum

CBoMCTBa CTeneHenW C HaTypajbHbIMM W  LenbiMM  nokasaTensamu. CBoMcTBa
apudmMeTUYECKUX KOPHEN N-11 cTeneHn. CBOMCTBA CTENEHEN C PaLLMOHAIbHBIMU NMOKa3aTeNAMMU.

CBOMCTBa CTeneHHOM QYHKUUMM C LenbiM nokasatesem W ee rpapuk. CBomcTBa

nokasatenbHoW GyHKL UM 1 ee rpaduk.

OcHoBHoe sorapuédmMmyeckoe TOXAeCTBO. Jlorapudmbl nNpousBeseHUs, CTeneHu,
yacTHoro. Popmyna nepexosa kK HOBOMY OCHOBAHMIO.

CeowvicTBa orapudmmyeckon pyHKL UM 1 ee rpaduk.

OcHoBHoe TPUroHOMeTpryeckoe TOX/,eCTBO. CooTHoLeHMUA Mexay
TPUroHOMeTpUYeCckMMU GYHKLUSMU OAHOrO M TOro e aprymeHTa. Qopmynbl npusBesaeHus,
C/I0XEHUs, ABOMHOIrO W MONOBUHHOIO apryMeHTa, CyMMbl M Pa3HOCTU TPUFOHOMETPUYECKUX
byHKUMN.  BbipaxeHne TpuroHomeTpuyeckux PYHKLMM Yepe3 TaHreHC MNOJIOBUHHOIO
aprymeHTa. [lpeobpasoBaHune nponssBeseHNs CUHYCOB U KOCUHYCOB B CYMMY.

Qopmy/bl  peleHnn NpPOCTEULMX TPUrOHOMETpUYeCcKMX ypaBHeHur. CBOWMCTBA
TPUFOHOMETPUYECKUX GYHKLUIN 1 UX rpadurKu.

MoHAThe NMpON3BOAHOMN. MNpownsBogHas cTeneHHOM byHkumn.  MpaBuna
anddepeHunpoBaHus. [pon3BoaHble 3d1eMeHTapHbIX PYHKLUK. [eoMeTpuyYecknin CMbICA

MPOM3BOAHOW.



BospactaHve u ybbiBaHve yHKLMW. IKCTpeMyMbl. [lpvMeHeHWe NpPOU3BOAHbLIX K
nocTpoeruto rpadurkos GyHku M. MepBoobpasHasn. BeluncneHme npocTeniumnmx MHTerpasos.

MoHsTMe onpeseneHHoro uHterpana. Qopmyna HetoToHa — JlenbHuua. BolumcneHume
naowazemn naockux ouryp.

3. JluHenHas anrebpa

Onepauuu Hag MaTp1LL@MKU 1 UX CBOMCTBA.

CucTeMbl IMHENHBIX YPaBHEHUIN 1 UX MaTpUyHas 3anucb. OnpeaennTenm n Ux CBOMCTBA.
O6paTtHas MaTpuLa M MaTPUYHBIN CNOCOD peLleHnsa CUCTEM ypPaBHEHUN.

JluHelHble onepauuu Haj MaTpuuamu. YMHoxeHwe maTtpuy. ObpaTHas maTpuua.
BekTopbl. J/IMHelNHble onepauun Haj BEKTOpaMu U UX CBOWCTBA. JIMHEMHas 3aBUCMMOCTb U
He3aBMCUMMOCTb CUCTEM BEKTOPOB. Basnc n koopanHaTtbl BekTOpa B basuce.

JluHelHble onepauuMy Haj BekTOopamMu B KoopauHaTax. CkanspHoe npousBejeHue
BEKTOPOB 1 ero CBOMCTBa. BekTopHOe npon3BeseHne BEKTOPOB 1 €ro CBOMCTB.

YpaBHeHME IMHUM HA NJIOCKOCTU. YpaBHEHWE NMOBEPXHOCTU U JIMHUM B NPOCTPAHCTBeE.
MpsAMaa Ha nNAOCKOCTU. Yron Mexay npsMbIMM Ha MNJOCKOCTM W MNJIOCKOCTSMU B
MpPOCTPaHCTBe. YpaBHeHWs MpPsAMON B MPOCTPAHCTBE, B3aMMHOE PacnoJsioXeHue MpsiMbIX B
MpocTpaHcTBe.

4. TeomeTpusn

TeopeMbl 0 MapainenbHbIX NPSAMbIX Ha NA0CKOCTU. CBOMCTBA BEPTMKA/IbHBIX U CMEXHbIX
yrnos.

CsoMicTBa paBHObeZpeHHOro TpeyrosibHMKa. MNpr3Hakn paBeHCTBa TPEYro/IbHUKOB.

Teopema 0 Ccymme BHYTPEHHWX Yr/70B TpeyrosibHMKa. TeopemMa O BHeWHeM yrae
TpeyronbHuka. CBOMCTBa CpeAHeN IMHUM TPEeYrobHUKA.

Teopema Paneca. MNpusHakun nogo6ma TpeyrosbHUKOB.

Mpw3sHaku paBeHCTBa n nogobus NMPAMOYrO/IbHbIX TPeYro/IbHNKOB.

MponopLnoHabHOCTb OTPE3KOB B NPSIMOYTr0/IbHOM TpeyroibHuKe. Teopema Mudaropa.

CBOWMCTBO CepeANHHOro neprneHAnKynspa Kk otpesky. CBOMCTBO buccekTpuchl yraa.

Teopembl O nepeceyeHMM MeAMaH, nepecevyeHun BUCCEKTPUC M MepecevyeHUn BbICOT
TpeyrosibHuKa.

CBOWCTBO OTPE3KOB, Ha KOTOpble buccekTpUca TpeyroabHUKa AeUT NPOTUBOMOJIOXHYIO
CTOPOHY.

CBOMCTBO KacaTe/IbHOW K OKPYXHOCTW. PaBeHCTBO KacaTeNbHblX, MPOBEAEHHbIX M3
OZLHOWM TOYKM K OKPYXXHOCTW. TeopeMmbl O BNMCaHHbIX yraax. Teopema ob yrae, obpasoBaHHOM
KacaTesibHOM 1 xopAon. TeopeMbl 06 yrae mexay AByMs nepecekarowmMMmcsa xopgamm n ob yrne
MeXAy ABYMS CEKYL MMM, BbIXOAALMMU U3 O4HOU TOUKM. PaBeHCTBO Npon3BeseHnin OTpesKoB

ABYX MnepeceKkalownxca Xop4a. PaBeHcTBO KBajpaTa KacaTe/IbHOM npounssegeHuto CEKyu.I,EVI Ha



ee BHEeLLUHIO YacTb.

CBoncTBO YeTbIPEXYrONbHMKA, BMUCAHHOIO B OKPYXHOCTb. CBOWCTBO
YeTbIPeXyro/ibHNKa, ONMUCAHHOI 0 0KOJ1I0 OKPYXHOCTHU.

Teopema 06 OKPYXHOCTM, BMUCAHHOW B TpeyrosbHUK. TeopeMa 06 OKPYXHOCTH,
OMMCaAHHOWN OKO/I0 TPeyrobHUKA.

TeopeMbl CHYCOB W KOCUHYCOB A5t TPEYrO/IbHUKA.

Teopema O CymMMe BHYTPEHHUX Yr/IOB BbIMYKJOrO MHOFOYrosibHuka. [lpusHakm
napansnenorpamma. CBoOMCTBa NapasnenorpaMmma.

CBowcTBa cpeAHeln IMHUKN TpaneLuu.

DopmMyna AN BbIUMCAEHUS PACCTOSIHUS MeXAy ABYMs TOYKAMU Ha KOOPAMHATHOM
MI0CKOCTU. Y paBHEHME OKPYXHOCTW.

TeopeMbl 0 NapannenbHbIX NPSMbIX B NPOCTPaHCTBE. MNpu3Hak napainenbHOCTU NPSMOMN
1 naockocTw. MpusHak NnapanaenbHOCTU NAOCKOCTEN.

Mpu3HaKk nepneHAUKYASAPHOCTM MPSIMOM M NAOCKOCTW. Teopema 06 obuwem
nepneHauKynspe K ABYM CKpeLMBalOWMMCA MpambiM. [1pyM3HaK neprneHauKyAspHOCTM
naockocTen. Teopema o Tpex nepneHANKyAspax.

5. Teopus BepoOATHOCTEM M CTAaTUCTUKA



CnyyanHasa M3MEHUYMBOCTb, TOYHOCTb M3MepeHuit. CayvanHble cobbITUA, BEPOATHOCTHU U
4acToThI.

MaTeMaTUyeckoe OnuWcaHWe C/yYamHbIX  SIBJIEHUIA. BeposiTHOCTU 31eMeHTapHbIX
cobbITMI. CNOXEHNE U YMHOXEHNE BEPOSITHOCTEN.

dnemeHTbl KOMOuHaTOpukuK. [lpaBuno ymHoxeHusa. [lepectaHoBku.  PakTopwuan.
CoyeTaHus.

"eomeTpuyeckasn BepoATHOCTb. VcnbiTaHnA BepHyaan.
CnyyaviHble  BeAMUMHBL.  YMCNOBble  XapaKTEPUCTUKM  C/IYYaMHbIX  BEJNYMH.
MaTemaTnyeckoe oxuaaHune n gmcnepcms.

Cﬂy‘vlal‘;IHble Be/IN4YNHbl B CTAaTUCTUKE, 3aKOH 6onbLlnx yncen.

KpuTepumn oueHMBaHUA TeCTOBbIX 3aAaHuUi N0 MaTeMaTHKe

BHMMaTeNbHO NpoYMTalTe KaXAo0e 3ajaHne U Npej/iaraeMble BapyvaHTbl OTBET], eCn
oHU nMetoTcsi. OTBEYaNTe TO/IbKO MOC/IE TOro, Kak Bbl MOHSAIN BOMPOC U NMPOaHaAN3MpoBaau
BCe BapVaHTbl OTBETA. BbiNoaHANTe 3ajaHuA B TOM MNopsijke, B KOTOPOM OHM AaHbl. Eciu
Kakoe-TO 3a/aHu1e BbI3bIBAET Y BAC 3aTpyAHeHWe, nponyctuTe ero. K nponylyeHHbIM 3a4aHUAM
Bbl CMOXETE BEPHYTbCS, €C/IN Y BAC OCTAHETCS BPEMS.

Mpu BbINOJIHEHUW 334aHUA MOXHO MOJ/Ib30BATLCA YEPHOBMKOM. 3aMUCK B YEPHOBUKE He
YUYMTBLIBAIOTCH MPWU OLeHMBaHWWM paboTbl.  Bansbl, nosyyeHHble Bamu 3a BbIMOJHEHHblE
3a4aHuUs, cymMMuUpytoTcsi. MNMocTapanTecb BbINOAHUTL Kak MOXHO 6o/blue 334aHui U HabpaTb
Hanbobluee KoanyecTso 6annos.

Ha BbinonHeHWe 3K3aMeHaLMOHHOM PaboTbl MO MaTeEMATUKE OTBOAUTCS 45 MUHYT.
BepHoe BbiMOMHEHME KAXAOro 33jaHWA oOueHuWBaeTcs B 5 6annos.

MakcumanbHoe KosmyecTBo 6an108B 3a BCto paboTy — 100.
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