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Hacrosmas nporpamma COCTOUT U3 TPEX Pa3ieioB.

B IMCPBOM pa3aciic INCPCUYUCICHbBI OCHOBHBIC MATCMAaTHYCCKUC ITOHATHA, KOTOPBIMHU
JOJIDKCH BJIaACTDH HOCTyHaIOHII/Iﬁ KaK Ha YCTHOM, TaK U Ha IMICbMCHHOM 3K3dMCHC,

Bropoii paznen npencrasisier coO0M NepedyeHb BOIMPOCOB TEOPETHUECKOM YacTH
YCTHOTO 3K3ameHa. [Ipu moAaroroBke K MUCbMEHHOMY HK3aMEHY I1esiecoo0pa3HO
MO3HAKOMUTHCS C POPMYIUPOBKAMH YTBEPKACHUI U3 ATOTO pasjiena.

B Ttperbem pasnmene ykazaHO, KakW€ HaBBIKM M yMEHHS TpeOyloTcs OT
MOCTYMNAIOIIETO HA MUCbMEHHOM U YCTHOM 3K3aMEHaXx.

O0beM 3HaHMM W CTENEHb BIAJCHUS MaTEpUaIOM, OMUCAHHBIM B Mporpamme,
COOTBETCTBYIOT KYypCy MaTE€MaTUKWA CpeAHed IMKOabl. [locTymaromuii MOXeT
IIOJIB30BATBHCS BCEM apCEHAJIOM CPEACTB ITOr0 Kypca, BKIOYAs U Hadajla aHaJIU3a.
OnmHako sl pellieHWs] SK3aMEHAIMOHHBIX 3aJa4  JIOCTATOYHO YBEPEHHOIO
BJIAJICHUSA JIMIIb TEMH TOHSATHUSIMU U UX CBOMCTBAMH, KOTOPBIE MEPEUUCIICHBI B
HacTosimer  mporpamme.  OObekThI M (akThl, HE  HU3y4aeMmble B
o011eo0pa3oBaTeNbHOM IIKOJIE, TAKKE MOTYT MCIOJIb30BAaThCS MOCTYHAIOIUM, HO
P YCJIOBHUH, YTO OH CITIOCOOEH UX MOSCHSTh U JIOKA3bIBATh.

B cBs3u ¢ obunuem y4eOHHMKOB UM UX PETYJSAPHBIM IMEpPEU3TaHUEM OTEIbHbIC
YTBEPKACHUSI BTOPOrO paszziesia MOTYT B HEKOTOPbIX Y4YeOHHMKaX Ha3bIBAThCSA
MHa4e, 4YeM B IporpaMme, WM (QOpMyJIUpOBaThCA B BHUJE 3a/4ad, WM BOBCE
OTCYTCTBOBaTh. Takue ciy4ad HE OCBOOOXKIAIOT  IOCTYMAOLIEro  OT
HEO0OXOJMMOCTHU 3HATh 3TU YTBEPKICHHUS.

OCHOBHBIE MATEMATHYECKHUE ITOHATHUA U ®AKTbDI

Apudmeruka, ajredpa u Ha4aJIa aHAIU3A
Hatypaneubie uyucna (N). IIpocteie u cocraBHble uucna. Jlenurens, KpaTHOE.
Haubomnbiuit o01mmii 1enuresnb, HaMMeHbIee 0011ee KpaTHOE.
[Tpu3naku nenumoctu Ha 2, 3, 5, 9, 10.

[lensie umcna (Z). Pamumonanehbie uncna (Q), UX CIOXKEHUE, BBIYUTAHUE,
YMHOKEHHE U JiereHne. CpaBHEHUE PAIIMOHAIBHBIX YUCET.

JewictButensHbie uncia (R), ux npencraBieHre B BUIE JECATUIHBIX APOOCH.

N3o0paxenne uucen mna mnpsMol. Moaynb JEHCTBUTENBHOIO 4HCIA, €ro
T€OMETPUUECKUN CMBICI.

HucnoBble BbIpaXeHUs. BolpaxkeHus: ¢ nepeMeHHbIMU. DOpMyIibl COKPAIEHHOTO
YMHOKECHUS.

CreneHb C HaTypaJlbHbIM M pallMOHAJIBHBIM TOKa3aresieM. Apudmernyeckuit
KOPEHb.

Jlorapudmsl, uX CBOMCTBA.



OnHOYJIEH U MHOTOYJIEH.

MHorou4jeH ¢ O,Z[HOI>'I HCpCMCHHOI?I. KOpeHB MHOTI'OYJICHA Ha IIPpUMCPC KBAAPATHOTO
TPCXUJICHA.

[lonsitue Qynkuu. CrnocoObl 3amanus ¢yHkuud. OOJacTh ompeneIeHus.
MHOxeCcTBO 3HaYEHUN (PYHKIIUH.

I'padux ¢dyukuu. Bospacranume wu yObiBaHHEe (QYHKIHMH; TEPUOTUYHOCTD,
YETHOCTH, HEYCTHOCTD.

JoctaTouHoe ycioBue Bo3pacTaHusi (yObiBaHUs) (GYHKIIMM Ha MPOMEKYTKE.
[Tonsitue skctpemyma ¢yHkimu, HeoOxomumoe yciaoBue s3kcTpeMyma (YyHKIUU
(teopema @epma). JloctaTouHoe ycinoBue JKcTpemyMa. HauOonbinee wu
HauMEHbIIIee 3HaYeHHE (PYHKIUN HA IPOMEKYTKE.

OmpeseleHne ¥ OCHOBHbIE —CBOMCTBA  (DYHKIWA: JmHeiiHoi Y =KX+D,
_ 2 o _ n
kBajgpatmanoii Y= tPX+C o creremmoit Y= (neN),  obparHo-
y= k
- __AaX
IPOIOPIHOHAIBHON  3aBUCHMOCTH X, mokazarempHoM Y=&, a>0
Jorapu()MHUIECKOH, TPUTOHOMETPHYECKUX GyHKLUI

(Y =sinx;y=cosx;y =tgxy =ctgx) apudmeTHIECKOTO KopHS ¥ = Jx .
VYpasuenne. Kopuu ypaBHenus. [IoHSITHE O pABHOCUIBHBIX YPABHEHUSIX.

HepasenctBa. Pemenust HepaBeHCTB. [IoHSATHE O paBHOCWIBHBIX HEPABEHCTBAX.
Cucrema ypaBHEHUN U HEPABEHCTB. PelIEeHUsT CUCTEMBL.

ApudmeTrdeckas ¥ reoMeTpuaeckas mporpeccus. @opMyiia n-ro djieHa U CyMMBI
NIEPBBIX N WICHOB apudmernyeckoit nmporpeccun. Popmyia n-ro 4ieHa U CyMMBI
MIEPBBIX N WICHOB FT€OMETPUICCKON TIPOTPECCHUH.

CuHYyC ¥ KOCUHYC CYMMBI ¥ pa3HOCTH JIBYX apryMeHTOB ((OpMYIIbI).
IIpeoGpasoBaHie B MPOU3BeAeHHE cymm SN+ B . cosa£cos .
Omnpenenenue nmponu3BoaHON. Ee pusnueckuii U reOMeTpUYECKUM CMBICI.
TIpoussoxuble PpyHkmuy Y =SNXYy=cosxy=igxy=a"; y=x'(neZ)

I'eomerpus
[Ipsimasg, ayd, OTpPE30K, JIOMaHas; JUIMHA OTpe3Ka. YTOJd, BEJIMYMHA YIJIA.
BeprtukaibHble U cMexHbIE YIibl. OKpYKHOCTb, KpyT. [lapamiensHbie npsMbIe.

[Tpumeps! npeoOpazoBanust Guryp, Buasl cummerpur. [IpeodpasoBanue momoous
Y €r0 CBOMCTBA.

Bekropsl. Onepaiuu HaJl BEKTOpaMHU.

MHOFO}’FOJ'IBHI/IK, CI'0 BCPIIUHBI, CTOPOHBI, AXUAI'OHAJIH.



TpeyroneHuk. Ero wmeaunana, OucceKkTpuca, BbICOTa. Buabl TpeyroJbHHKOB.
CooTHOMIEHUS MEXAY CTOPOHAMH U yIJIaMU IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.

UeThIpexyroJibHUK: apaijIeIorpaMMm, MPSIMOYTOJIBHUK, pOMO, KBaJIpaT, Tpaneius.

OxpyxHoctb u kpyr. llentp, xopma, nuamerp, paauyc. KacarenbHas «
okpyxHOCTH. [{yra okpyxkHoctu. CekTop.

HCHTpaJ'II)HI)Ie N BIIMCAHHBIC YTJIBI.

dopMyIIbl IIOMIAIN: TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA, TapaJljiesiorpaMma, poMoa,
KBaJpaTa, Tparneiuu.

JInvHAa OKPYKHOCTH M JJIMHA OYyTH OKPYKHOCTU. Pannannas mepa yria. [lmomans
KpyTa U IJI0MAb CEKTOPA.

[Tono6ue. Ilonobusle ¢urypsl. OTHOLIEHWE IUIOMIAAEH TOMO0OHBIX (Uryp.
[TmockocTs. [TapanienbHble U MTEPECEKAIOIUECS TNTIOCKOCTH.

[TapamienbHOCTh NPAMOM U TIIOCKOCTH.
VYron npsiMoii ¢ mI0cKoCThIO. [IeprneHauKynsp K MI0CKOCTH.

JByrpannsie yribl. JIMHEWHBIN yroj ABYrpaHHOro yria. lleprnenaukyiasspHOCTh
JIBYX TJIOCKOCTEM.

Mmuororpannuku. VX Bepuiunsl, pedpa, rpanu, quaronanu. [Ipsmas u HakjIoHHAS
npu3Mbl, nupamuibl. [lpaBwibHas mnpu3Ma MW MOpaBWIbHAS — MHPaMUJIA.
[Tapannenenuneapl, NX BUJIBL.

durypsl BpallleHHs: HWIMHIP, KOHyC, cdepa, map. llentp, amametp, pamuyc
cdeps! u mapa. [nockocts, kacarenbHas kK cdepe.

®opmyIbl TUIOMIAAN TOBEPXHOCTH M 00beMa MPHU3MBI.
dopmyIbl IO TOBEPXHOCTH B 00beMa TUPAMU/IBI.
dopmyIbl TUIOIAIM TOBEPXHOCTH M 00beMa IIMITHHPA.
®opmyIbl TUIOIAIM TOBEPXHOCTH M 00beMa KOHYyca.
®opmyiibl 00BEMa HIapa.

dopmyiibl TUIOMAAM CEpHI.
OCHOBHBIE ®OPMYJIbI U TEOPEMBI

Asre0pa U HaYaJIa AaHAJIU3A

k
Caoiicra dynkiun Y =KX+D X

u ee rpa¢uk. CBoiicTBa QyHKINH u ee rpaduk.

a2
CaoiictBa Qynkuun Y =3 +bx+c

YpaBHECHUSL.

u ee rpaduk. PopMmyna KOpHEH KBaJIpaTHOTO

Paznoxenue KBaAPAaTHOI'O TPCXWICHA Ha JIMHEHMHBIC MHOXKUTEJIIH.



CBoliCcTBa YHCIOBBIX HEPABEHCTB.
Jlorapu¢m npousBeeHNs, CTENEHH, YACTHOTO.

=5sin X =COSX.
y n Y ;

Omnpenenenue u CBOMCTBA (QYHKIIHIMA uX rpaduku.

=1gXx

Onpeenenue u cBoiicTBa QyHKIUK Y u ee rpaduk.

Pemienne ypaBHeHuit uja SN X =&,C0sx =atgx=a; ctgx=a,
DopMyJIBI IPUBEICHHS.

3aBUCHUMOCTH MEXIY TPUTOHOMETPUUECKUMHU (YHKIUSAMU OJHOTO U TOrO Ke
aprymMeHTa.

TpuronomeTrpuyeckue GyHKIIUN TBOHHOTO apryMeHTa.

[IpousBoaHast CyMMbl ABYX (DYHKITUH.

I'eomerpus

CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA.
CBoOICTBA TOYEK, PABHOYAAJIEHHBIX OT KOHIIOB OTPE3KaA.
[Ipu3HaKu napaieIbHOCTU MIPSAMBIX.

Cymma yrinoB tpeyroibHuka. CyMMa BHYTPEHHUX YIJIOB  BBIITYKJIOTO
MHOTOYT'OJIbHUKA.

[Ipu3Haku nmapamuienorpaMmma.

OKpyX HOCTb, OTUCAHHAS! OKOJIO TPEYTOJIbHUKA.

OKpy HOCTb, BIIMCAHHAS B TPEYTOJIbHUK.

KacaTenpHas K OKpY>KHOCTH U €€ CBOMCTBO.

N3mepeHnue yriia, BMUCAHHOTO B OKPY>KHOCTb.

[Ipu3Haku mo100ust TPEYroabHUKA.

Teopema I[Tudaropa.

dopMyiibl TUIOHIAACH MapasuieorpaMMa, TpeyroJbHUKa, TPaneluu.

dopmyna pacCcTOSTHUA MEXKAYy JBYMS TOYKAMH IUIOCKOCTH. Y PaBHEHUE
OKPY’KHOCTH.

[Ipu3HaK mapauIeIbHOCTH MPSMOM U TIIIOCKOCTH.
[Ipru3HaK MapajuIeIbHOCTH TIIOCKOCTEM.

Teopema O NEPHEHIUKYISIPHOCTH NMPSIMOM U IUIOCKOCTHU. l[lepneHaukyisipHOCTh
JIBYX IIOCKOCTEH.

TeopeMsl 0 MapaJIETbHOCTH U NEPIIEHANKYJIAPHOCTH TNIOCKOCTEM.

Teopema o Tpex nepneHIuKyIspax.



OCHOBHBIE YMEHUSA U HABBIKHN

DK3aMEHYIOIUICS JOJIKEH YMETh:

- MPOU3BOJUTH apu(PMETHUYECKUE NEUCTBHUS HAJl YHMCIaMU, 3aJaHHBIMU B BHJEC
OOBIKHOBEHHBIX M JECATHUYHBIX ApoOeil: ¢ TpeOyeMoW TOYHOCTHIO OKPYIJIATH
JTAHHBIE YMCIIa M Pe3yJbTaThl BBIUYMCICHUHN; MOJIb30BATHCA KAJIbKYJISATOpPAMHU WA
TaOIUIIAMU J1J1s1 BBIYMCIICHUN:

- IPOBOJUTh  TOXKJIECTBEHHBbIE  IPEeoOpa30BaHUS  MHOIOWIEHOB,  JIpo0ei,
COZIEpKAILUX IIEPEMEHHBIE, BBIPAKEHU, CoZepIKaAINX CTEIICHHBIE,
noKa3aTeNbHbIe, Torapu(PMUUECKUE U TPUTOHOMETPUIECKUE (PYHKIINH;

- CTpOUTh Tpauku JNUHEWHOM, KBagpPaTUYHOM, CTENeHHOW (B T.4. C
OTpULATEIbHBIMM  IIOKAa3aTEIsIMU),  IIOKA3aTEIbHOM, JIOTapu(PMUYECKOH U
TPUTOHOMETPUUECKUX (PYHKITUI;

- pelaTh ypaBHEHHUS M HEPAaBEHCTBA IEPBOM M BTOPOW CTEIIEHW, YPABHEHUSA U
HEPABEHCTBA, NPUBOJSAIIMECA K HUM; PEIIaTh CUCTEMbl YPABHEHUW U HEPABEHCTB
IIEPBOM M BTOPOW CTeneHW M npuBojsaumecs K HuM. Crona, B 4YacTHOCTH,
OTHOCSTCS IPOCTEHIINE YPAaBHEHMS W HEPABEHCTBA, COACPKALLME CTEIICHHBIE,
NoKa3aTelbHbIE, JOrapu(PMUUECKHE U TPUTOHOMETPUYECKUE (PYHKIIUH;

- p€IIaTh 3aa4u Ha COCTABJICHUC ypaBHCHI/Iﬁ H CUCTEM ypaBHeHHﬁ;

- I/I306pa}KaTB TCOMCTPHUUCCKHC (bPIprI)I Ha 9CPTCIKE U IIPOU3BOJINUTH HpOCTefIHIHC
IIOCTPOCHHUA Ha ITIIIOCKOCTH,

- UCTIOJIb30BATh F€OMETPUYECKHUE MPEACTABICHUS MPU PEIICHUH aNreOpanyecKux
3a/lay, a METOJbl aireOpbl U TPUTOHOMETPUU — IPHU PELICHUU T€OMETPUYECKHUX
3azad;

- MPOBOJIUTh Ha TUIOCKOCTH OMEpalliy HaJ BEKTOpaMu (CI0KEHUE U BBIYMTAHHE
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO) U TOJIb30BATHCS CBOMCTBAMHM HSTHUX
OTepalnii;

- IOJIb30BAThCSl TIOHSTHEM TMPOU3BOAHOW TMpU HCCIEAOBaHUU (DyHKIHMN Ta
Bo3pacTanue (yObIBaHUE), Ha OKCTPEMYMbl U TPHU TOCTPOCHUU TpaduKoB

GbyHKIIUA.
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HOPAJOK NPOBEJIEHHMA U OHEHUBAHUSA BCTYIIMTEJIBHOI'O
HUCHBITAHUSA 10 MATEMATHUKE

B cl)opMe KOMIIBIOTEPHOTO TECTa MPHA IIPUEME Ha oﬁyquHe Imo nmporpammam
ﬁaKaHaBpnaTa H crienquajJiurTera

BerynuTtenpHbIe MCTIBITAaHUS TIO 00IIe00pa30BaTEIBLHBIM MIPEAMETaM IIPH TIPHEME
Ha 00y4YeHHeE Mo MporpamMmaM OakajiaBpuaTa U CrelHaIuTeTa IPoBOASITCS B (popme
TecTa, (QOpMHUPYEMOro SJIECKTPOHHOW CHUCTEMOM COMPOBOXKICHUSI DK3aMEHOB
(BDCCH) meromoMm ciyyailHOW BBIOOPKM 3aJaHUN W3 TOATOTOBJICHHOTO OaHKa
TECTOBBIX 3aJlaHuii, ¢ aBToMarndeckod mnposepkoil ICCD npaBUIBLHOCTH
BBITIOJIHEHHBIX 33aHUH (KOMITBIOTEPHBINA TECT).

[Ipu moAroToBKE KOMITBIOTEPHBIX TECTOB MO OOIIE00pa30BATEILHBIM MpPEIMETaM
ObLTM MCTIOB30BaHbl CrienMPUKalUU KOHTPOJIbHBIX U3MEPUTEIbHBIX MAaTEpUAJIOB
a1 npoBenennss EI'D mo wmaremarnke u J[eMOHCTpallMOHHBIE BapUAHTHI
KOHTPOJIbHBIX U3MEPHUTENbHBIX MaTepuanoB EI'D mo maremartuke. Takum obpazom,
KOMIIBIOTEPHBIA TECT MO CBOEU CTPYKTYPE U COJAEPKAHUIO, KOJIMYECTBY 3aJaHUH,
TUMY 3aJaHUM U KPUTEPUSIM HX OIICHUBAHMS, a TAaKXKE KOJIUYECTBY IMEPBUUYHBIX
0ayioB 1ocTaToOuHO npubamxkeH Kk EI'D no matematuke.

Kommeroteprsiit Tect o MATEMATUKE coctrout u3 19 3amanwmii. OH coaepKuT
3aJIaHUsl C BBIOOPOM OJIHOTO MPABWJIBHOTO OTBETAa M3 MHOXECTBa W 3aJaHUs C
OTKPBITBIM OTBETOM.

Kaxnoe 3amanue, B 3aBUCUMOCTH OT THTIA M YPOBHSI CJIO)KHOCTH, OIICHUBaeTcs oT 1
(omHOTO) 110 4 (YeThIpex) OaioB.

3a TMoJiHOE€ TIpaBWIbHOE BbIMONHEHHE Bcero Tectra 1o MATEMATHKE
yCTaHaBIMBaeTCa 32 TMEPBUYHBIX Oajuta, KOTOphIE MO TaOJUIle COOTBETCTBUSA
MEXIy TEpBUYHBIMH OautaMu U TecToBbIMH Oammamu EI'D mepeBomsiTcs B
CTOOAJUTHHYIO CHCTEMY OIICHUBAHMSI.

Ha Bemonnenue Bcero tecta orBoautcst 180 MunyT.

[Ipy DOArOTOBKE K DOK3aMEHY II0 MAaTeMaTUKE PEKOMEHAYEM HCHOJIb30BaTh
neMoBepcun u crneurdukanuu EI'D mo maremaruke, pa3MelIEHHbIE Ha caiite
®UIIU: https://fipi.ru/ege/demoversii-specifikacii-kodifikatory
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