[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
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56925854873 PIBPHENGAZ) THHsMEEHEQ B BHIC TCCTA.

Huresvermoe TCCTHPOBAHUC ITPOBOAUTCA B TCUCHUC 90 MUHYT.

Hacrosmas nmporpaMmma COCTOUT U3 TPEX pa3eiioB.

B nepBoMm paszmene mnepeducieHbl OCHOBHBIE MATEMAaTHYECKUE IIOHATHUS, KOTOPBIMH
JOJKEH BJIAJIETh MTOCTYIAOIIHMN.

Bropoit pazgen mpeacraBisier coOoil mepedyeHb BOMPOCOB JK3aMeHa 10 MaTeMaTHKe,
COCTaBJIIOLIUX SIIPO  MaTeMaTU4YeCKOW MOAroToBKM abOutypueHTa. llpu moaroroBke K
MMCbMEHHOMY D9K3aMEHY, TMpeXJe BCEro, CJleayeT O3HAKOMHUTbCS C (POPMYIHPOBKAMHU
YTBEPKACHUM 3TOTO pasjena.

B Tperpem paznene ykazaHo, KakHe HaBBIKM U YMEHHUS TPeOYIOTCS OT MOCTYIAOIIEro Ha
JK3aMEHe.

O0beM 3HAaHMW U CTENEeHb BIAJACHUS MaTepuajoM, OINHMCAHHBIM B IPOrpaMMe,
COOTBETCTBYET KypCy MaT€MaTHKHU CpeaHer MKoubl. [locTynaromuii MOXKeET IOJIb30BaThC BCEM
apceHaJioOM CpeACTB JTOro Kypca, BKIOYas M Haudana aHanuza. OJHaKo [Uisl pelieHus
9K3aMEHAllMOHHBIX 33Ja4 JOCTATOYHO YBEPEHHOI'O BJIAJICHUS JIMIIb TEMM IOHATUSAMH M HX
CBOMCTBaMH, KOTOpbIE NEPEYUCIECHbl B HacTosmed mporpaMme. OObEeKTbl U (QakThl, HE
n3ydaeMble B 00111€00pa30BaTeIbHON IIKOJIE, TAKKE MOTYT MCIOJIb30BAThCS MOCTYIMAIOIIUM, HO
IIpU YCIIOBUHU, YTO OH CIOCOOEH UX MOSICHATH M JOKa3bIBaTh. B cBsA3u ¢ o0mineM yuyeOHUKOB U
pPEryaspHBIM UX IEPEU3IaHUEM OTAEIBHBIEC YTBEPKICHUS BTOPOTO pa3zesia MOTYT B HEKOTOPBIX
yueOHMKax Ha3bIBaThbCA MHAue, YeM B Iporpamme, win (GOpMyJIupoBaThCs B BUJIE 3a/ad, WIH
BOBCE OTCYTCTBOBaTh. Takue ciydan HE OCBOOOKIAIOT IMOCTYMAIOIIEr0 OT HEOO0XOAUMOCTH
3HAaTh 3TH YTBEPKIACHMUS.

Coaep:xanue nporpamMmsl o npeaMetry «MareMaTHKa»

Pasznen 1. OcHOBHBbIE MaTeMaTHYeCKHeE IOHATHA U (PAKTBI.

1. Apughpmemuxka, anzeopa u navana ananusa.

Harypanbubie uncna (N). Ilpoctele u cocrtaBHble uucna. Jlenaurens, KpaTHOe.
HauGonpmmii o0mwmii genurens, HauMeHblee ollee KpaTHOE.

[Ipusnaku nenumoctu Ha 2,3,5,9,10.

Lensble uncna (Z). Panumonaneublie yucna (Q), UX cI0KeHUE, BBIUUTAHUE, YMHOXKEHUE U
nenenue. CpaBHEHNE pallMOHAIbHBIX YHCEL.

HeiictButenpuble uncia (R), ux npeacrapieHue B BUAE JECITHUHBIX APOOEH.

N3obpaxenune yncen Ha mpsaMoin. Moyib I€MCTBUTEIBLHOTO YUCIIA, €T0 T€OMETPUICCKUI
CMBICII.

Uucnossle BbIpaKEHHs. BbIpaxkeHuss ¢ mnepeMeHHbIMUA. DOpMyibl COKpPAIIEHHOIO
YMHOKEHHUSL.

Crernenp ¢ HATYPAJIbHBIM M pAIMOHATBHBIM MOKa3aTeeM. ApuMeTHIeCKUil KOPEHb.

Jlorapudmesl, ux cBoOMCTBA.

OnHOYJIEH U MHOTOYIEH.

MHorounen ¢ ongHoil mnepemeHHON. KopeHb MHOrowieHa Ha MNpUMeEpe KBaAPATHOTO
TpeXuieHa.

[Tonstne gynkuuu. CrnocoOs! 3amanus ¢yHkuuu. O6macte omnpeneneHus. MHOXKeCTBO
3HaYeHUN QYHKLHUU.

I'paduk ¢ynxnuu. Bospacranue u yObiBaHue (QYHKIHMH; MEPUOJUYHOCTH, YETHOCTD,
HEYETHOCTb.

JlocraTouHoe yciaoBue Bo3pacTaHus (yObIBaHMS) (YyHKUMM Ha npomexyrtke. [lonstue
skcTpemyma Gynknuu. Heobxomammoe ycioBue skctpemyma (yHkmuu (teopema dDepma).
JHoctatounoe ycimoBue sKkcTpemyma. Haumbosbinee um HaumMmeHblllee 3HAYeHUE (PYHKIIMU Ha



IIPOMEXKYTKE.
Onpenenenre U OCHOBHbIE CBOMCTBA (DYHKUMM: IMHEHHOM, KBapaTUYHOU y=ax2 + bx +

¢ , cremeHHo y=axn (n € N), y=k/ X, mokazareapbHOM y= ax JorapuMUIEeCKOu,

TPUTOHOMETPUUECKON QYHKIMI(Y=SIn X; y=c0s X; y=tg X), apu(MeTUYECKOro KOpHs y= X.

VpaBuenue. Kopau ypaBHenus. [lonsiTue 0 paBHOCHJIBHBIX YPaBHEHUSIX.

HepasencrBa. Pemenus HepaBeHcTBa. [IoHATHE O paBHOCHIIBHBIX HEPABEHCTBAX.

Cucrema ypaBHEHUI 1 HepaBeHCTB. PelieHust cucreMsl.

Apudmernueckas U reomerpuyeckas mnporpeccus. Popmynaa n-ro uyieHa U CyMMBI
NEepBBIX N WieHOB apudmernyeckoil nporpeccun. dopmyna n-ro wieHa U CyMMBbI HEPBHIX N
YJIEHOB '€OMETPUUYECKON TPOTPECCHH.

CHHYC U KOCHHYC CYMMBI U Pa3HOCTHU JABYX apr'yMEHTOB ((popMyIibl).

[IpeoGpa3oBanue B Ipou3BeACHUE CyMM sinotsinfl; cosa+cosp.

Onpenenenue npousBoaHoi. Ee puznueckuit cMbici.

[IpousBoHble PyHKIUH y=sin X; y=cOS X; y=tg X; y=ax ; y=xn (n € Z).

2. 'eomempus

[Ipsimast, smyd, OTpE30K, JIOMaHasl; IJIMHA OTPE3Ka. YTOJI, BeIU4YMHA yrila. BepTukaibHble U
cMexHbIe Yriibl. OKpYKHOCTB, Kpyr. [lapanienbHblie npsMele.

[Ipumepsl npeobpazoBanus Guryp, Buasl cummerpuu. [IpeobpazoBanue mompodust u ero
CBONCTBA.

Bexropsl. Onepauuu HajJ BEKTOpaMHu.

MHOTOYroJbHUK, €ro BEPIINHBI, CTOPOHBI, THarOHAJIH.

TpeyronsHuk. FEro wmenmana, Ouccekrpuca, BblcoTa. Buibl  TpeyrojbHUKOB.
CooTHoIIEHHS MEXAYy CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYrOJIbHHKA.

YeTbIpexyroJibHUK: MapajljIesiorpaMM, IpSMOYTOJIbHUK, pOMO, KBaJpart, Tpanenus.

OxpyxHocth U Kpyr. Llentp, xopna, nuamerp, paauyc. KacarenpHas K OKpYKHOCTH.
Hyra okpyxxHoctu. CexTop.

LlenTpanpHble U BIIMCAHHBIE YIJIbI.

@dopmyna IIOMIATU: TPEYroibHUKA, MPSIMOYIOJIbHUKA, MapajuiesorpaMma, pomoa,
KBaJipaTa, TpareuuH.

JInuHa OKpYy>KHOCTHU W JIJIMHA JIyTU OKpYXKHOCTHU. Pannannas mepa yria. [lnomans kpyra
U IJIOLIAJb CEKTOPA.

[Tono6ue. [lono6ubie Gpurypsl. OTHOLIEHHE TUIOLIA el TO10OHBIX (QUTYD.

[Inockocts. [1apannenbHble U IEpEeCeKAOIMMECs INIOCKOCTH.

[TapanienbHOCTh NPSMOM U MJIOCKOCTH.

Yroa npsaMon ¢ mIockocThio. [lepneHauKymnsap K mIoCKOCTH.

JIByrpanHble yribl. JIMHEMHBIM Yrojl ABYrpaHHOro yria. lleprneHauKyiaspHOCTh ABYX
IIJIOCKOCTEM.

Muororpannuku. Mx BepuinHbl, pebpa, rpaHu, auaroHanu. llpsMas u HakJIOHHas
npu3Mbl; nupaMmujel. [lpaBunbHas npusMa U npaBwibHas nupamuja. [lapamienenunensr, ux
BU/IBL.

durypsl BpallleHUs: MWIMHIP, KOHYC, cdepa, map. Llenrp, auamerp, paauyc chepsl u
mapa. Ilnockocts, kacarenbHast K cdepe.

dopmyIbl IIIOLIAAM TOBEPXHOCTU U 00bEMa MPU3MBI.

dopMmyIIbl IIIOLIAAN TOBEPXHOCTU U 00bEMa MUPAMUbI.

dopMmysIbl IIOLIAAN TOBEPXHOCTU U 00bEMA LIUIIUH/IPA.

®opmyIbl IIOLIAAM TOBEPXHOCTU U 00beMa KOHyca.

dopmyna odbema mapa.

dopmyna mronaan chepsl.

Paspnen 2. OcHoBHBIE GOPMYJIBI H TEOPEMbI
1. Anzeopa u nauana ananuza
CpoiictBa (pyHKnuH y=kx+ b u ee rpaduxk.



CroiictBa ¢pyHkuuu y= k/ x u ee rpaduxk.

CpoiicTBa (hyHKIHH Y= aX + bX + ¢ u ee rpaduk.

dopmyna KOpHEH KBaJIpaTHOIO ypaBHEHUS.

Pa3noxxenue kBaipaTHOTO TpexXuieHa Ha JIMHEIHbIE MHOKUTEIH.
CBoiicTBa YHCIOBBIX HEPABEHCTB.

Jlorapudm npousBeeHus, CTENIEHU, YaCTHOIO.

Omnpenenenre u cBOMCTBa PYHKUUN y=sIin X U y=COS X U UX IpaPUKH.
Omnpenenenue u cBOCTBa PYHKUNU y=tg X U €€ rpaukK.

Pemenne ypaBHeHu#t Buaa sin X = a, cos X = a, tg X = a.

@OopMyIIbI IPUBEICHNUS.

3aBUCUMOCTH MEX1y TPUTOHOMETPUUECKUMH (PYHKIMSIMH OJJHOTO U TOTO K€ apryMeHTa.
Tpuronomerpuueckrue GyHKIUU ABOWHOTO apryMeHTa.

[IpousBoHast CyMMBbI IBYX (DYHKIIHH.

2. 'eomempusn

CpoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

CpoiicTBa TOUYEK, PaBHOYAJIEHHBIX OT KOHIIOB OTpPE3Ka.

[Ipu3Haky napaaienbHOCTH MPSMBIX.

Cymma yrioB TpeyroibHuKa. CyMMa BHEUTHUX YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA.
[Ipu3naky napamienorpamma.

OKpYyXHOCTb, OIIMCAHHAsI OKOJIO TPEYr'OJIbHUKA.

OKpyXHOCTb, BIIMCAHHAS B TPEYTOJIbHUK.

KacarenbHas kK OKpYKHOCTH U €€ CBOWCTBO.

W3mepenue yria, BIUCAHHOTO B OKPYXHOCTb.

[Tpu3naku nmogo6ust TpEYroJbHUKA.

Teopema ITudaropa.

dopmysbl IUIOLIaAEH apajuiesorpaMmma, TpeyrojabHIKa, Tpanenuy.
dopmyna pacCTOSIHUSI MEXIY ABYMS TOUKaMH IJIOCKOCTU. Y paBHEHHUE OKPYKHOCTH.
[Ipu3Hak nmapajuieIbHOCTH NPSAMOM U IIIOCKOCTH.

[Ipu3Hak napajuiesbHOCTH MJI0CKOCTEH.

TeopemMa 0 neprneHIUKyYIIPHOCTH MPSMON U TIOCKOCTH.

[lepnieH TUKYIAPHOCTD IBYX IJIOCKOCTEH.

TeopeMsl 0 mapamieabHOCTU U MEPIEHAUKYISIPHOCTH IJIOCKOCTEH.
Teopema 0 Tpex nepneHIUKyIsApax.

Paszpnen 3. OcHOBHBIC YMEHUSI M HABBIKH

Ha BcTynuTensHOM UCHIBITAaHUM 10 MATEMATHKE NOCTYNAOIINN TOJKEH YMETh:

[IpousBoauTe apudmMernyeckue JEHCTBUS HAJ 4YHCIAaMHU, 33JaHHBIMU B  BHJE
OOBIKHOBEHHBIX U JIECATUYHBIX JpoOei; ¢ TpeOyeMoil TOUHOCTbIO OKPYIJIATH JaHHbIE YHCa U
pe3yJbTaThl BHIYMCIICHUH; TI0JIb30BaThCS KAIbKYISATOPAMU WM TaOJIMLIaMU JJ1s1 BBIYUCICHUM.

[IpoBOaUTH TOXKJECTBEHHBbIE NPeoOpa30BaHUSI MHOTOWIEHOB, Jpo0el, cojepKamx
[IEPEMEHHbIE, BBIPAKEHUN, COJEp)KAlIUX CTENEeHHbIE, IOKa3aTelbHbIe, JIOrapu(pMHUUECKUEe U
TPUTOHOMETPUYECKHUE (DYHKIUU.

Crpouts rTpaduku  JHHEHHOW,  KBaApaTUYHOW, CTENECHHOM,  IOKa3aTeIbHOM,
J0rapu(PMUUECKON U TPUTOHOMETPUUYECKON (PYHKIIUH.

Pemrate ypaBHEeHMsT M HEpaBeHCTBAa IIEPBOM M BTOPOM CTENEHW, YPABHEHUS W
HEPABEHCTBA, NPUBOJALIMECS K HUM; PEIIaTh CHUCTEMBl YPAaBHEHHWW W HEPABEHCTB IEPBOM U
BTOpOM creneHd W mpuBojsduiecss k HUM. Crofga, B YaCTHOCTH, OTHOCSTCS IpOCTEHIINE
YpaBHEHUSI M HEPAaBEHCTBA, COJEp KalllM€ CTENEHHbIe, MOKa3aTelIbHbIEe, JIOrapupMUUYECKHe U
TPUTOHOMETPUYECKHUE (DYHKIUU.

Pemrate 3agaun Ha cocTaBiIeHUE YPaBHEHUM U CUCTEM YPaBHEHUM.

N3o00paxkaTte reomeTrpuyeckue (Uryppl Ha UepTeXe U IPOU3BOIUTH MPOCTEUIINE
ITIOCTPOEHHUSI Ha INIOCKOCTH.



Hcnonb30BaTh reoMeTpUyecKue MpeACcTaBIeHUs MpU peUIeHUH aare0panyeckux 3ajad, a
METO/1bI aNreOpbl U TPUTOHOMETPUU - IIPH PEIICHUN F€OMETPUUECKUX 3a/1a4.

[IpoBOIUTH Ha IJIOCKOCTH OINEpaIK HaJl BEKTOpaMu (CII0)KEHHE U BBIYUTAaHHE BEKTOPOB,
YMHO’KE€HHE BEKTOpa Ha YKCJI0) U MOJIb30BaThCSI CBOMCTBAMU ATHUX OTIEpALUiA.

[Tonp30BaThCsi MOHATHEM TPOU3BOJAHOW TPH HCCICIOBAaHWU (PYHKIMI Ha BO3pacTaHUE
(yObIBaHUE), HA SKCTPEMYMBI U IPU NOCTPOECHUU IPaPUKOB (PYHKIIHH.



