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2013 r.
ITosicHuTe1bHAN 3anIHCKA

B ocHoBy paboucii nporpaMmbl NoJIoXKeHa TporpamMa asropoB-coctasureneii M. U. 3ybapesoit u
A. I'. Mopakosuua «llporpammbl. Maremaruka. 5-6 knaccel. Anrebpa. 7-9 knacebl. Anrebpa 1 Havyana
ananusa. 10-11 knaccwl .aBr.-coct. U. WM. 3ybapera, A. I. MopakoBuu. — 3-e uzn. Crep. —M.:
Muemozuna, 2011» wn «IlpumepHbie mnporpammbl cpeanero (mosnHoro) oduiero oOpa3zoBaHUS
mareMaTuka: ajqrebpa W Hayajla MaTeMaTH4eckoro aHanusa, reomerpus : 10-11 kmaceni .E. A. Cenosa, C.
B. INuenunues, T. M. MuuieHko u ap.; noa oo, Pea. M. B. Peikakosa. —'BeHTaHa-Fpad),2012».

[lporpamma opueHTMpoBaHa Ha ucnonb3oBaHue YMK aas wsydenus B 10 u 11 knaccax
NpodUIbHON CTapLuel LIKOJbl Kypca anreOpbl U Hauasl aHallu3a, COCTOSLIEH W3 KHUT:

A.T. Mopakosuuy, I1. B. Cemenos. AnreOpa 1 Hauana aHanusa, 10. Yacts 1. VyeOHuK.

A.T. Mopakoeuu u ap. Anrebpa u Havana aHanusa, 10. Hacts 2. 3agauHuk.

A.T. Mopakosuy, I1. B. CemenoB. Anredpa U Hayana aHanu3za, 11. Hactb 1. Y4eOHHK.

A.T. Mopakoeud u ap. Anrebpa v Havyasna aHanuza, 11. Yactb 2. 3anayHuk.

Oco0eHHOCTb Kypca «Ausiredpa M Hauaja aHaiu3a» B Halleil mkoide — npeanpodusibHas
MOArOTOBKA BCEX ywaluXcs B TeueHue 7-9 unu 8-9 knaccos. [IpeanpoduibHas noAroToBka Benacb no
yueOHHKaM aBTOPCKOro KO/eKTHBa noj pykooacteoM HO. H. MakapbiueBa. 3THM Bbi3BaHbl HEKOTOPbIE
u3MeHeHHs B mpennaraembix M. U, 3ybapepoii u A. I'. MOpAKOBHYEM COACpPKAHHH MpPOrpamMMbl H
TEMaTHYECKOM MJIaHUPOBAHUK. TpUroHomMeTpust B odbeMe 27 4acOB ¥ KOPHH n-0# cTteneHu B oObeme 17
4acoB ObLJIM M3yUCHbI B 1EBATOM Kiacce. Takoke ObUid H3y4eHbl U 3JIeMEHTbl KOMOMHATOPHKH U TEOPUH
BeposiTHocTel B 0oObeMe 16 4acoB. OTO MO3BOJSECT YMEHBLIMTL YMCIO 4acoB Ha 3TH TeMbl B 10 u 11
knaccax. Mcnosnb3osaHbl 3TH yachl Ha Gonee yrinybneHHoe W3ydeHHe OCHOB MaTeMaTHUEeCKOro aHau3a,
KaKk 5TO TpPaAMLUMOHHO M3yuyanoch fpH pabore no yueOHukam Bunenkuna. Ilpu 3TOM MBI
MPUAEPIKUBATHCH TPUMEPHBIX MOAYNLHBIX nporpamm (E. A. Cenoga, C. B. [Tuenunues).

IlporpaMma paccuuTaHa Ha S ypokoB B Hesieto B TeueHue 10 u 11 KaccoB mpu mIeCTUAHEBHOM
yuebHo# Heaene. MUtoro 340 yacos 3a jiBa rojia o0yueHus.

Bkaanx yueGnoro npeamera B nocTHxkeHHe HesieH cpeHero (I101Horo) o6mero o6pa3oBanus

M3yuenue anreOpel M Hauan MaTeMaTHYECKOrO aHalW3a Ha yriayOJEHHOM YypoBHE CTABUT CBOEH
LeJbl0  3aBepwieHHe  QOpMHpOBaHHWS Y  OOYYalOIIMXCS  OTHOCHTENIbHO — LEJOCTHOH — CHCTEMbl
MaTEMAaTHUYCCKHX 3HAHWM KaK OCHOBbI AJS MPOJIONKEHHS MaTeMaTH4eckoro oOpa3oBaHHs B CHCTEME
npodeccHOHabHON MOATOTOBKH.

MaremaTrueckas NOArOTOBKA yuyalUMXcs Ha YryOJaEHHOM YPOBHE BKJIIOYAET TEOPETHUECKHE
CBeleHHs no anrebpe, Hayanam MaTeMaTHYECKOrO aHaiM3a, TEOPHH BEPOSTHOCTEH W CTAaTUCTHKE.
Msyyenne kypca anreOpbl M Hayaa MaTeMaTHYECKOro aHajiu3a Ha YriayOnéHHOM YpOBHE OTKpbIBaeT
JIOMOJIHUTENILHBLIE  BO3MOXKHOCTH Il COBEPIUCHCTBOBAHUSI MHTE/UIEKTYAIbHBIX M TBOPYECKHX
CMOCOOHOCTEH  BBIMYCKHHKOB, Pa3BUTHUS MUCCIEOBATENBCKHX YMEHWH M HaBBIKOB, (OPMHUPOBaHMsI
KYJIbTYPbl MbILLIJIEHHS U MaTEMaTHUECKOrO S3bIKA.

M3yuenne anreOpbl M Hauan MaTeMaTHYECKOro aHanu3a Ha 0a30BOM YPOBHE HArpaBlieHO Ha
JOCTHIKEHHUE CNENYIOLIUX LEJIei: »

* OBJIaJICHUE CUCTEMOH MaTEMaTHYECKUX NMOHATHI, 3aKOHOB U METO/IOB, H3YUaEMBbIX B Mpeaesiax
OCHOBHOH 00pazoBaTenbHOl nporpammsl cpegHero (nonHoro) obuwero oOpa3oBaHMs, YCTaHOBJIEHHE
JIOTHYECKOH CBA3U MEXK/Y HUMH;

* OCO3HaHHWE M OOBACHEHHE pOJIM MATEMaTHKH B OMHCAHWM U HWCCIIEOBAHWM PEasibHbIX
MPOLIECCOB W ABJICHHH; NPEICTaBIEHHE O MATEMATHUYECKOM MOJIEIIMPOBAHHH W €r0 BO3MOXKHOCTSX;

* OBJIAICHHE MAaTEMATHYECCKON TEPMHHONOTHEH H CHMBOIMKOH, Ha4yaJlbHBIMH MOHATHAMH JIOPHKH
¥ [PUHUKIIAMH MaTCMAaTHUUYECKOro JOKa3aTeabCTBa; CaMOCTOSTENbHOE MPOBEACHHE 0Ka3aTebHbIX
pacCy i IeHHIl B X0/1€ peLueHus 3a1a4;

* BLIMOJIHEHWE TOUHBIX U NPUOIIMIKEHHBIX BbIUUCACHUH U NpeoOpa3oBaHUii BbIPAKEHUH; peLiueHre
YPaBHEHHWH W HEPaBEHCTB, PELIEHHWE TEKCTOBBIX 3a/ay; Hccie]oBaHHe (YHKUMH, MOCTPOEHHE HX
rpaMKoB; OLIEHKA BEPOATHOCTH HACTYIUICHHS COOBITHI B NPOCTEHLUNX CUTYaLMIX;

* Ci10COOHOCTb MPUMEHSTh NPUOOPETEHHBIE 3HAHWS M YMEHUS AJ1s PELUeHUs 3aay, B TOM 4YUCIie
3a/1a4 NPaKTHYECKOrO XapaKTepa U 3a/1au U3 CMEKHBIX yUeOHbIX MPEMETOB.



Ha yriny61éHHOM ypoBHE K MEPEYUCIICHHBIM BbiLlie J00aBIsAIOTCS:

¢ CTAaHOBJEGHHE MOTHBALMH K MOCIEYIOIEMY HM3YUYEHHIO MaTeMaTHKH, €CTECTBEHHBbIX W
TEXHMYECKHX AWCLIMIUIMH B  YUPEXIEHUAX CHCTEMbl CPEIHEro M BBICLIErO MPO(EecCHOHaNbHOrO
o0pazoBaHusl U U1 CaMO00pa30BaHus;

* MOHMMAHME M YMEHHE OOBICHUTb [MPUYHHBI BBEAEHMA aOCTPaKUMH MPU  MOCTPOCHHH
MaTeMaTHUECKHUX TEOPHH;

* OCO3HAHME U BHIBIICHHE CTPYKTYPbI 0KA3aTE/IbHbIX PACCYKAEHHH, TOrHHeckoro 000CHOBaHHA
JI0Ka3aTesbCTB;

* OBJIAJEHUE OCHOBHLIMH MOHATHSIMM, HICAMH W METOLAMM MATEMAaTHUYECKOrO aHalin3a, TEOPHH
BEPOSTHOCTEM M CTATMCTHKH; CNOCOOHOCTb MPUMCHATD MOJIy4EHHbIC 3HAHUS 171 OMHCaHWA W aHanusa
npobnem U3 peanbHOM XKH3HHU;

e FOTOBHOCTb K PEILEHHIO LIMPOKOro Kjiacca 3afay M3 pasjivyHbIX Pa3/esioB MaTeMaTHKH U
CMEXHBIX yueOHbIX NMPEeAMETOB, K MOMCKOBOH M TBOPYECKOH AEATENbHOCTH, B TOM YMUC/E MPH PELICHWU
HeCTaHAaPTHBIX 3aaay;

e OBNQJEHHE HABLIKAMM HKCMOJIb3OBAHWA  KOMIBIOTEPHBIX TIPOrpamM  MpU  PELICHHH
MaTeMaTHUYECKHX 3aa4, B TOM YUCIIC U1 TIOMCKA IYTH PELIEHHS M UIUTIOCTPALMK X0 PACCYKAEHHA.

Conep:kanue nporpamMmbl

JeiicTBATE/IBHBIC YHCAA

HarypanbHbie  1efble uncna. Jlenumocts urcen. OCHOBHas Teopema apuMETHKH HATypaibHBIX
unces. PalmoHabHbie, MPPalMOHANbHBIE, NEHCTBUTENbHBIE uMC/a, 4McioBas npsmas. Yuciosbie
HepaBeHCTBA. AKCMOMAaTMKa JeCTBHTENbHbIX uucen. Monynb JeHcTBHTebHOrO umcna. Mertol
MaTeMaTHYeCKOH HHAYKIIUU.

YncnoBble QyHKIHH

OnpefenieHne 4UCIOBOKH GyHKUMH K crocoObl ee 3ajanus. Onepayuu HAO  QYHKYUAMU.
Komnosuyua ynxyuii. Coictea byHkuuit. Ofnacme onpedenenust, MIOJICECMEO 3HAUCHUM, HYIU
QyHKYUU, UIIMEPEANbL 3HAKONOCMOSHCIIEA, YeMHOCTb, HEYeNHOCHb, NEPUOOULHOCIb, MOHOMOHHOCHD,
UHMEPBATBL MOTOMOHHOCHTY, SKCmpemymbl @ynxyuu. Tlonamue 06 acumnmomudeckom RoseoeHuu
Qynkyuu 6 mouxe u na beckoneunocmu. Hccneoosanue gynxyuu no epagpuxy. Ilepuoanueckue u
oGpaThbie (yHKUMH. [paguxu ocnosuvix snemeHmapnelx  Qynkyuil. IIpeobpazosanus epaghuxos
Gryuryuil.

Tpuronomerpuueckue Qynxunn.

Uncnosas OKPYKHOCTh Ha KOOPAMHATHOM TuockocTy. Onpejieienue cMHyca, KOCUHYCA, TAHTeHCa
M KoTaHrenca. TpuroHomerpuyeckre (DYHKLMH UYHCIOBOrO M YIJIOBOrO apryMeHTa, MX CBOWCTBA U
rpaduku. OBpaTHbIE TPUrOHOMETPUUECKHE YHKLWMU, UX C60UCTNEA U epaguxu.

TpuroHomeTrpHiecKHe ypaBHEHHS H HEPABEHCTBA

[lpocTeiiliMe  TPUrOHOMETPHYECKUE  YPABHEHWA M HepaBeHcTBa.  MeToabl  pelieHus
TPUIOHOMETPHUUECKUX YPABHEHHI: METO/ 3aMEHbl NMEPEMEHHOM, METOJ Pas3lOKEeHUs HAa MHOXUTEIH,
OIHOPOJIHbIE TPUIOHOMETPHUECKUE YPaBHEHUA. Peuenue mpu2onomMempuiecKux HepaseHCcme na Kkpyae u
Ha epagpuxe. Memoo unmepaanos npu pewernuy mpuzoHOMempUIeCKUX HepaseHCme.

Ipeobpa3oBaHHe TPHFOHOMETPHUECKHX BbIPAKEHHH

@opMysibl  CAOXKEHHs, MPUBEJAECHUSA,  JBOWHOTO  apryMeHTa,  MOHMMKEHHs  CTEMEHH.
[TpeoGpa3oBaHne CyMMbl TPMFOHOMETPUYECKHX (DYHKLHMH B NMPOH3BEACHME W [POU3BEICHHSA B CYyMMY.
MeTobl pelieHnst TPHrOHOMETPUHECKHX ypaBHEHHH (TIPOLOJIKEHHE).

KoMnnekcHble yHcaa

KoMmruiekcHble uucna ¥ apuMeTHUeCKHe onepauud Hal HUMHM. Kowmniexcno conpsoiceivie
yucaa, ux ceoticmea. KoMIieKcHble YMcna U KOOPAMHATHAS MI0CKOCTb. TpuroHomerpuueckas popma
3aNMCH  KOMIUIEKCHOro uciaa. KommnekcHbie 4ucia W KBaaparHbie ypaBHeHus. Bossenenue
KOMILIEKCHOrO YHcna B crenedb (hopmyna Myaspa). H3BieueHne KBajpaTHOTO U KyOUUECKOro KOPHs 13
KOMIIEKCHOTO uucia. H3sreuenue KOpHS HAMYPATbHOU Cmeneny u3 Komnaekcriozo uucia. llpumenenue
Kommaekcubix uucen. (cnosnas meopema anzebpu (be3 00KA3ameabemea,).

Mpoussoanas '

Onpe/ieneHe UYMCTIOBOM MOC/ENOBATENBHOCTH, CnocoObl ee 3alanusa K cBodcTea. [lpenen
YMCJIOBOM  MOC/ICIOBATEILHOCTH, CBOMCTBA CXOASALIMXCS rocenoBaTenbHocTel.  Cywecmsosanue
npedena MOHOMOHHOU U ozpanuyennoi nocredogamenvrocmu. CyMma GECKOHCUHOH reoMeTpHUecKoi
NPOrpeccuu. Buluucienue npedenos nociedo6amenbHoCmeil.



[Ipenen dynikumu Ha GeCKOHEUHOCTH W B TOUKe. Buiuucinenue npedenos gynxyuu. Acumnmomeol
epaguros ynxyuii. Henpeprisnocmo gyuryuu 6 mouxe u na npomescymre. Hcenedosanue ynxyuii na
nenpepuisiiocniv.  Henpepolenocmy — ocnosneix  snemenmapuoix  yuxyuii.  Teopemwvl o gynxyusx,
HenpepuleHblx Ha ompeske. Memoo unmepeanos.

3ajauu, NpUBOAAIIME K MOHSTHIO MPOW3BOAHON, ONpeaeNeHne NPOM3BOAHOM, BbIYMCICHHE
NpOM3BOAHLIX. Henpepwisnocmv u Ougpepenyupyemocmy. TIOHATHE NPOM3BOAHOW N-FO MOpAIKA.
auddepenurposane  cnoxkHoi GyHKuMH. nuddepenurporanMe 06paTHON  (GYHKUHK. YpaBHenue
KacaTesbHOW u nopmanu x rpaduky GyHkuuu. Teopemwr @epma, Poans, Jlacpanxca u Koww.
[TpumeHeHne npousBoaAHOM AN1S UCCIE10BAHHS (YHKIIMIA Ha MOHOTOHHOCTb M SKCTpeMyMbl. ITpuMeneHue
MPOM3BOAHON A/Is 0KA3aTENbCTBA TOXKAECTB M HepaBeHCTB. Hccnedosanue Qynkyuu na euinykiocme.
[locTpoenne rpadukos dyHkuuii. [IpuMeHeHHe NPOM3BOAHON [N OTHICKAHHS HaUGOMbLIEro W
HaUMEHbLIEro 3HaYE€HH I HEMTPEPLIBHOH (hYHKLHMU HA POMEKYTKE. 3a1a41 HA ONTUMH3ALHIO.

KoMO0nHATOpHKA H BEPOATHOCTH

IIpasuno ymnosxenus. [TepecTaHOBKH H hakTopuanbl. BeiGop HECKOTLKHUX 3/IEMEHTOB.
Coueranus u pasmelenns. Bunom Hetotona. Ciiyuaiinbie cobbITHs U ux BeposTHOCTH. Hezasucumoie
ROBMOPeHUs UCHEIMAHUT C OGYMSA UCXOOAMU. YCI0GHAS 8EPOSIHOCIID.

Muorousens:

MHorousienbl  OT OAHOH M HECKONbKMX TNEPEMEHHBbIX. Jleficmeus Had MHOOUICHAMU.
3amMKHYMOCMb MHOZOUNIEHOG OMHOCUMENbHO UX CoXcenus u ymuoocenus.. Konvyo mmuozounenos. Qucio
KopHei Mro2ousena. Kpamueie kopuu. Payuonanonsie KopHu Milo2041eHos ¢ yenvmu kosQduyuenmami.
Teopema besy. Cxema Topuepa. Cocmasnenue munocounena no e2o ropusm. Teopema Buema.
CHMMETPUHECKHE U OIHOPOAHBIE MHOrOUNIEHbI. Y paBHEHHS BbICILMX CTeneHeH.

Crenennple GyHKUHH.

O600wwenne noHaTHA 0 nokasatene crenenu. CrenexHble GpyHKUMM, UX CBONHCTBA M rpadKH.
Huddepenumposanne . Jeiicmeust co cmenensmu. Hppayuonanvhsie YpasHenus, uppayuoHaibHoie
HepaseHCmsa. Ypasnenus u Hepagencmed, cooepicauue Cmenenyio QyHKyuo.

Ilokasarennnas u Jorapupmudeckasi yHKuun

lMokasarenbras GyHkuus, ee croiictBa u rpaduk. [lokasarenbhble ypaBHeHHS W HEPaBEHCTBA.
Qynxyus, oopamuas noxkazamenvnoi. Tloustne norapudma. @ynkuus y =log,x, eé cBoiicTea M
rpaguk. Ceolictea norapudmos. Cpasnenue nozapugmos. JlorapuhMHUCCKHE — ypPaBHEHUS W
HCPABCHCTBA.  [pancyenoenmuvie  ypaguenus U  HEPAGEHCMEA,  CEA3AHHBIE €O CMENeHHOU,
Aoeapugmuneckoil u nokazamenviioi  gyuxkyusmu. Hexomopvie npedensi, cészammvlie ¢ uciom e.
AnddepeHunposanne  nokasatenbHodl M sorapumuueckol  byukumit.  Jloeapugmuueckoe
oupepenyuposanue. Cpasnenie pocma noxazamenvHow, 102aPUPMUYECKOT U CHICHEHHOT dynryuil.

Hurerpan

[lepBooOpasHas u HeonpezneneHHsli WHTerpan. OnpeaeneHHblH UHTErpai, €ro BbIYMCICHHE H
CBOHCTBA. Bbruucnenue nuomanedt mnockux ¢uryp. Ilpumepbl npuMeHeHHs HHTerpana B (u3HKe.
flonsimue o ouppepenyuansnom ypasnenuu. Obwee u uwacmuoe pewienue Oudpepenyuaprozo
ypasHenus.. :

JaeMeHTbl KOMOMHATOPHKH, CTATHCTHKH H TEOPHHU BepPOSITHOCTei

BepostHocTb M reomerpusa. HesaBucuMble MOBTOPEHHS WCMILITAHMI C JIByMS MCXOZAMH.
Cratuctrueckue MeTozbl 06pabotkn udopmaumn. [ayccoBa KpuBas. 3aKoH GONbIIMX YHCEN.

Ypasuenusi H HepaBeHCTBa.

Cucrembl ypaBHeHuii HepaBeHCTB PaBHOCHIbHOCTb ypaBHeHuil. OBIIME METOAbl peuieHus
YPaBHeHUH. YpaBHeHHs ¢ moaynsmu. HppaunonanbHbie ypaBHEHHMA. [10KA3aTeNbCTBO HEPABEHCTB.
Pewenune pauvoHanbHbx  HepaBeHCTB ¢ oaHOH nepemenHoi. HepaseHcTa ¢ Moaynsmu.
MppaunonaibHbie HepaBeHCTBA. VpaBHEHMS M HEPABEHCTBA ¢ ABYMS MEPEMEHHBIMH. JAMOMAHTOBEI
ypasheHus. CUCTEMbI ypaBHEHHIH. Y paBHEHHS U HEPABEHCTBA C NapaMETPaMH.

TpeGoBanus K YpOBHIO IOATOTOBKH BHINNYCKHHKOB
B pe3yabTaTe U3YHCHUS MaTEMaTUKH Ha l'lpO(bI/lJ'leOM YPOBHE YUEHUK NOJIXKCH:
3HAMB/NOHUMAMD:
* 3HayeHUe MaTeMaTHYECKOH HayKH AJis pC€lU€HHA 3a1a4, BO3HUKAOLIHUX B TECOPHUHU H NPAKTUKE, LHUPOTY
W OPAHAYEHHOCTb NPUMEHEHUST MaTEMATHYECKHUX METOI0OB K AHAJIU3Y U UCCIIETIOBAHUIO MTPOLCCCOB H
ABJICHUH B Npupole 1 o0uUIecTRe;



« 3HaueHMe MPAKTHKH M BONPOCOB, BO3HMKAIOUWIMX B CAaMOW MaTeMaTuke, i (GopMHpoBaHUs M
Pa3BUTHS MaTEMaTHYECKOH HAYKH;

* WleH paclUIMpeHHs UWCIIOBbIX MHOXECTB KaK Crocoda MOCTPOEHHS HOBOTO MaTeMaTHHeCcKoro
annapara Juisi peLlieH|s NPaKTHYECKHX 3a/1a4 U BHYTPEHHHX 3a/1a4 MaTEMATUKH;

« 3HaueHWe WAEH, METOLOB M pe3y/bTarToB ajnreOppl ¥ MaTeMarHYeCcKOro aHaiusa Uit NOCTPOCHMA
MO/lefel peanbHbIX MPOLIECCOB U CHTYaLUId;

¢ BO3MOXHOCTM T€OMETPHH [/isl OIMHMCaHUs CBOMCTB peanbHbIX MNPEAMETOB W WX  B3aUMHOrO
PacnoNoKEHUs;

*  yHUBEpCATbHbIN XapaKTep 3aKOHOB JIOTMKH MATEMaTHYECKHX PAacCykACHHH, WX NPUMEHHMOCTL B
pasnuuHbIX 00NACTAX YENOBEYECKOH NCATEIBHOCTH;

+ paznvuve TPeOOBaHMM, NPETBSABISEMbIX K [0Ka3aTelbCTBAM B MAaTEMATUKE, CCTCCTBEHHLIX, H
ryMaHHTApHBIX HayKaX, Ha MPaKTHKE;

s pONAb AaKCHOMAaTHKH B MAaTEMaTHKE; BO3MOXHOCTb IOCTPOECHWS MAaTeMaTHHECKWX TEOpH Ha
AKCHOMATHYECKOM OCHOBE; 3HAUCHHE aKCHOMATHKM JUIs APYTUX obnacTeid 3HaHHs U A1 NPaKTHKH,

*  BEPOATHOCTHbIM XapaKTep pas/iMuHbIX NPOLECCOB W 3aKOHOMEPHOCTEH OKPYIKAKOLLEro MHpa;

ymems:

YucjioBbie H 0yKBEHHbIE BLIPAXKEHH

* BLINONHATHL apudMeTHUYECKHE NEHCTBMSA, CouYeTas YCTHbIE M MHUCbMEHHBLIC NPHEMBbI, [PUMEHEHHC
BLIUHCANTENLHBIX  YCTPOWCTB, HAXOOWTb 3HAYEHHS KOPHS HATYPalibHOW CTENCHH, CTENEHH ¢
pALMOHANILHLIM  NOKa3aTeneM, Jorapudma, HCrofib3ys NpH HEOOXOJMMOCTH  BbIUHCTHTENbHLIC
YCTPOWCTBA; MOJIb30BAThCS OLEHKOH M MPUKKIKOM MPH NMPaKTHYECKUX PacyeTax;

* [IPUMEHATH MOHSTHS, CBA3aHHBIE C ACTMMOCTBIO LIe/IbIX YUCE]T, MTPH PELICHHU MATEMATHUCCKHX 3a1a4;

*  HaXO/MTb KOPHU MHOTOUJICHOB C OJIHOH NMEPEMEHHOM, PACK1aAbIBATE MHOTOWIEHbI HA MHOXUTEIIH,

«  BBLINOMHATL ACHCTBHS C KOMIUIEKCHBIMH UHC/IaMH, TIOJIb30BATHCS FEOMETPHUUECKOH MHTEpIpeTaLnen
KOMIUIEKCHBIX 4MCeN, B MPOCTEMIIMX Cydyasx HaXOAHTh KOMMIEKCHbIE KOPHM YDaBHEHWH C
NEHCTBUTENBHBIMM KO3 ULIMEHTAMH,

« npoBOAMTH MPeoOpa3OBaHUsi YUCITOBBIX W OyKBEHHBIX BBIPAXKEHWH, BKIIOHAIOLIKMX  CTENCHH,
pajiMKabl, 10rapuMbl 1 TPUTOHOMETPHYECKHE (PYHKLIMK;

HCNOB306aNb NPUOGPEMEHHbLE SHANUA U YMEHUA 6 NPAKMUYECKOU 0eAMENbHOCMU U noeceoHesron

HCUIHU OIA:

*  NpaKTUYECKHX pacueToB Mo (GopMyaaM, BKIouas (OpMYJbl, COACPXKALIME CTEMEHW, paaWKaibl,
norapudMbl B TPUrOHOMETPHUECKHE (YHKLMH, MCIIOb3Ys MNPH  HEOOXOJMMOCTH  CMPaBOUHbBIC
MarTepuaibl ¥ MpocTelke BbIYHCINTENBHbBIE YCTPOHCTBA;

¢ @OyHKuHuHA K rpadpuku

ymemsb

« onpenensTh 3HaueHMe (YHKUMH MO 3HAYCHUIO AprymMeHTa TNpu PasinuHbIX Crocobax 3ajaHus
hyHKUMH;

* CTPOMTH rpadukH U3yueHHbIX QYHKUHIL, BLINONHATS Npeobpazosatms rpagHKos;

e+ OMUCHIBATH N0 FpaduKy 1 Mo GOpMyIIe MOBEACHHE U CBOKCTBA (DYHKUME;

* + pewlaThb ypaBHEHHs, CUCTEMbI YPABHEHWH, HEPABCHCTBA, MCMOJL3YS CBOHCTBA (YHKLMA W uX
rpaduueckie NPEACTABNCHUS; UCTMOb30BATh NPHOOPETECHHbIE 3HAHHUA W YMEHUA B MpakTUYeCKOH
JESATEIbHOCTH U MOBCEAHEBHOM JKU3HU ANIS:

s '« ONMUCAHHA W HCCIENOBAHMS C MOMOLILID (GYHKUWH pealibHbiX 3aBUCHMOCTEH, MPEJCTABICHHA HX
rpaduuecku; HHTepNPeTalMH rpauKoB peasibHbIX MPOLICCCOB;

Hauajia MATEeMATHYECKOT0 AHAJIH3A

ymems :

*  HAXO/HUTh CYMMY OECKOHEUHO YOBIBAIOLLEH reOMETPUUECKON NPOrpecch;

* BLIYMCHATHL TIPOM3BOAHBIE W TMEPBOOOPA3Hble 3NeMEHTApHBIX (YHKLWH, MPUMEHsAd Mpasuia
BBIUMCIIEHUS MPOU3BOHBIX U MEPBOOOPA3HBIX, HCMO/b3Ys CIIPABOYHbIE MATEPHANI,

 Hccnenonath PYHKIHM U CTPOUTb MX TPaUKK C NOMOLUBIO MPOH3BOAHON;

*  peluaTh 33/[a4l C NPUMEHEHUEM YPaBHEHHs kacaTenbHOH K rpaduky dyHKUMH;

o peLaTh 33/1a4l Ha HAXOKAEHHE HAMGOBILIErO 1 HANMEHBILENO 3HAYCHUS DYHKLMU Ha OTPE3KE;

*  BBLIMUC/IATS TUIOLLA/Ab KPUBOIMHEHHON Tpaneiyu; HCMonb30BaTh NPUOOPETEHHbIC 3HAHUS U YMEHUA B
NPAKTHYECKON AeATEIbHOCTH M MOBCE/HEBHON HKUZHU JJIS:

*  PELUICHMS reOMETPHUYECKHX, (PU3MUECKHUX, SIKOHOMHUYCCKUX U IPYTHX NPUKIAAHDBIX 33134, B TOM HHUC/IC
3aa4 Ha HauboNbLLIME M HAMMEHbLIIHWE 3HAYEHMs C TNpPUMEHEHHeM annapara MaTeMaTHUCCKOro
aHa;m3a;



YpaBHeHHs H HepaBEeHCTBA

ymems :

* pewlatb pauqoHanbHble, [MOKa3aTenbHble M JorapupMHYECKHEe YpPaBHEHHS U  HEPABCHCTBRA,
UPPaLMOHANBHbIE U TPUTOHOMETPHYECKHE YPABHEHHS, HX CUCTEMbI;

* J10Ka3bIBaTh HECIIOKHbIE HEPABEHCTRA;

* pellaTh TEKCTORbIC 3aJauM C MNOMOLUBIO COCTABJICHHUS YPABHEHHWH M HEPABEHCTB, UHTEPNPETHPYS
pe3yJIbTaT ¢ YHETOM OrpaHHueHUH YCIIOBHS 3a1auH;

*  U300paXkaTb Ha KOOPAWHATHOW TUIOCKOCTH MHOXECTBA PELICHWH YPaBHEHHI M HEPABEHCTB C ABYMs
NCPEMEHHBIMH Y MX CUCTEM; HAXOAUTb NPUOIMIKEHHBIC PEILEHUS YPABHEHHH U UX CUCTEM, UCHONb3Y4
rpaduyeckuii MeTos;

*  peluaTh YpaBHEHHs, HEPABEHCTBA U CHCTEMbI C TPUMEHEHUEM TpadUUecKUX NpeacTaBleHUuid, CBOWCTB
(YHKILMHA, NpOH3BOHOI;

UCHOIb306AMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAMEAbHOCIU U NOBCEOHLCEHOU

MHCUIHU ON1A:

* TOCTPOEHHS U UCCIEAOBAHUS NPOCTEHUIAX MATEMATUUECKMX MOAEIEH;

DJleMeHThbl KOMOHHATOPHUKH, CTATHCTHKH H TEOPHH BEPOSATHOCTEIH

yMmemsp

* peuwiaTh NpocTeire KOMOMHATOPHBIE 33/1a4k METOIOM Nepebopa, a TaKiKe C UCHOJIb30BaHHEM
M3BECTHBIX (opMyI, TpeyroibHuka [lackans; BeuncasTs koddhduuments 6uHoMa Herotona no
dopmyne 1 ¢ Hcnonb3oBaHUueM Tpeyroabhuka [lackans;

*  BBLIYMCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE MOCHETA YHCIIA HCXO0B (npocreiiiiue cnyyan);

UCROTB306aMb NPUOBPEMEHHbIe SHAHUA U YMEHUA 6 RPAKMUYECKOH OeAMETbHOCIMU U ROGCEOHEGHO

JHCUBHU O1A1: ,

* aHanu3a peasbHBIX YMCIOBLIX AaHHBIX, PEACTABJICHHBIX B BU/AE IMarpaMm, rpaMKoB; Ui aHa1M3a
MHPOPMALMH CTATUCTHYECKOTO XapakTepa

HudopmanuonHoe obecnedeHne nporpaMmmbi
JInteparypa
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TemaTH4Yeckoe IJIAHHPOBAHHE

10 knacc.
5 vacoB B Heaemo. Beero 170 yacos

HOMEp YpoKa

u3yyaeMblii marepuan

Beenenue. I'nara 1. (22 yaca)

1-4 Yuc10BbIe MHOMKECTBA (HATYpajibHbIE, Lielible, PALMOHAIIbHbIE, UPPALIMOHAJILHbIE YHCIA)
5-9 DuniemeHTb KOMOHHATOPHKU. bHOoM HetoToHa
10-11 MHOK€ECTBO BeLUECTBEHHBIX UMCe]l
12-14 HepaseHcTBa. MeTon unTepBanon
15-17 Monyb. VpaBHeHus 1 HepaBeHCTBA ¢ MOYJISAMH
18-21 Meroa MaTeMaTH4eCKOi HHAYKLIHK
22 KonTposbHas pabora Nel
['naBa 2.Yucnosbie gpynkunm (18)
23-24 Onpenenenve u cnocobsl 3anauus. I'paduku pyHkurid. Onepauun Haa QYHKUHSIMH.
25-26 OCHOBHbI€ 37IEMEHTapHbIE (HYHKLIMH o
27-28 Ob6nacTb onpeaeneHus 1 MHOKECTBO 3HAYEHHH YHKLMM. MeTobl MX HAXOMWIEHHS.
29-30 Komnéwunﬂ (GYHKUMI, MHOKECTBO 3HAYCHUH KOMNO3ULIMH DYHKUMIA.
31-35 CaoiicTBa yHKILIMI, MX TPUMEHEHHE MPH PELIEHUH YPABHEHHU U HEPABEHCTB
( OrpaHM4€HHOCTb, MOHOTOHHOCTb, YeTHOCTD, IEPUOAHYHOCTD)
36 AcumnToTHYECKOE NOBeAeHHe QYHKIIMH B TOUKE M Ha GECKOHEUHOCTH.
37 HUccaenosanune GyHKUMH 110 rpaduky.
38 Ob6patHas hyHKUHs
39-40 | Kourposbhas pabora Ne2
I'naa 3. TpuronoMerpuueckue dyukuuu (20)
41-43 | UncnoBasi okpyxkHocTb. PasuanHoe Usmepenye yrios.
44-46 | Cunyc 1 kochHyc. TaHreHc M KoTaHreHe
47-48 [pocreiilne Gpopmybl
DyHKUMHM Y = SIN X,y = COS X, UX CBOMCTBA W rpaduku. I'paduk rapmoHuueckoro
49-51 | Kosiebanus.
52-53 DyHkuMH Y = tg X,V = Ctg X, WX CBOWCTBA W rpa(UKH
54 KontposnbHas pabora Ne3
55-57 OOGparHble TPHIOHOMETPHYSCKHE QYHKLIHK, KX CBOHCTBA M rpadUKH
58-60 | YpaBHcHHS 1 HEpaBEHCTBA C OGPATHLIMU TPUTOHOMETPHYECKMMH DYHKLIMAMH
I'nasa 4. [Ipocreiiiie TPUrOHOMETPUUECKHE YPABHEHHS
61-64 IpocTeiiiuye TPHroHOMETPUUECKUE YpaBHEHUS U HEPABEHCTBA
65-67 MeTob! peleH s TPUrOHOMETPHYECKHX YPABHEHHI.
68-69 O16op KopHEeil B TPUTOHOMETPHYECKHX YPABHEHUSAX
70-71 KoHTtponbHas pabora Nod
I'nasa 5. [NpeoOpa3zoBaHue TPUrOHOMETPUYECKHX BbIpaKeHHH (14)
CHHYC 1 KOCHHYC CyMMbI M Pa3HOCTH apryMeHTOB . TAHreHC CyMMbI M Pa3HOCTH
72-73 aprymMeHTOB
74 Dopmyiibl NpuBeCHHS
75 DopMyJibl JBOHHOIO apryMeHTa U IOHWIKEHHS CTENEHU
76 TTpeo6pazoBaHue CyMMbl TPUIOHOMETPUYECKHX (DYHKUMI B IPOU3BEACHHUE
717 ITpeobpa3zoBaHHe MPOU3BEACHUSI TPUTOHOMETPHUECKHX DYHKLIMI B CyMMY




HOMEp ypoKa

H3y4daemblii MaTepUa

78-79 BBe/ienre BcnoMorarTenbHOro apryMeHTa
80-83 MeTo/ibl pelenns TPUroHOMETPHYECKHX YPaBHEHHIT H HeﬁaBeHCTB
84-85 KoHTtponbHas paGora NeS
I'nasa 6. KommnnekcHbie uncna (12)
86-87 KomniekcHble uncna u apudmeTHyeckue onepauyn Haju HUMH
88-89 Petuenune ypasnenuii. OcHoBHas Teopema aire6psl
90-91 KomnnekcHbie yncia u koopAHHATHAS MIIOCKOCTD
92-93 TpuronomeTpuyeckas Gopma 3aMKuck KOMIIEKCHBIX UHCE
Bosse/eHue KOMMIIEKCHOrO YHCNIa B cTeneHb. M3BnedyeHne KOpHS M3 KOMIIEKCHOTO
94-95 uKcna
96 [IpMeHeHHEe KOMIIEKCHBIX YHCeN
97 KonTposbHas pabora Ne 6
I'nasa 7. Ilpoussoasas (50)
98-99 Yucaosrie nocnenosarensHoctd. Crniocobwl 3ananus. CBoHCTBA.
Ilpeaen uncnoeoii nocnenosarebHocTH. CBOHCTBA MPENETOR YHCIIOBBIX
100-102 | nocnenoBarenbHocreii ‘
103-104 Beiuncnenue npenenos.
105 Yucno e
106-107 | Ilpeaen dyuxiumu ua Geckonedrocty. CBOHCTBA.
108-110 | Tlpenen dymxumu B Touke. [epsbiii 3aMeuaresnbHbiil npeaen
111-112 | AcumnToTsl rpadmkoB dyHkumii
113-114 | HenpepbiBrocTh GyHKkuuH B TOUKe W Ha NpoMexyTke. Buapi paspbiBos
115 HernpepbiBHOCTL OCHOBHBIX 3JI€MEHTAPHBIX PYHKIMI
116-118 | Teopembl 0 dyHKuUAX, HENIPEPBIBHBIX HA OTPE3KE
119-120 | KoutponbHas paGora.Ne7
121 3aj1auu, NpuBOJIsILKE K MOHATHIO NPOU3BOAHON . OnipesiesienHe MPOM3BOAHON
122-123 | I1pou3BoAHbIE OCHOBHBIX J/1EMEHTAPHBIX byHKUpMi
124-125 | [1pasuna audbdepentumposanus.
126-127 | inpdepenunposarime ciioxnoii u oGpatHoit hyHKuwii.
128 Jinddepenunan.
129-130 | Vpashenue kacateinbHoii K rpaduiky GYHKIMK
131-132 | KourponbHas paGora Ne§
OcHoBHble Teopembl 0 AubhepeHLMpyeMbIX GyHKLMAX : Teopema ®epma, Ponas,
133-134 | Jlarpamsxa, Kowu. ‘
135-136 Bospacranue u yGbiBanne dyHkumum
137-138 | Skerpemymbl dyukunn. Heobxomumoe 1 nocTatounoe YCJIOBHS! 3KCTpEMyMa (DYHKLHMH
139-141 Haubonbiuiee u HanMeHbIliee 3HAYEHNs YHKIIMK
142 [Tpoussonneie BToporo nopsaxa. Beimyknocts u Touku nepernGa
143-145 | Mocrpoenne rpadrkos dyHKLMIA.
146-147 | Kontponbhas paGora Ne 9
I'1asa 8. KomGuHaTopuka, BeposSTHOCTD, 3J1€eMEHTbI MaTEMaTHYECKOM CTATHCTHKH (10)
148-149 IIpaBuno cymmsl. [1paBuno npousseaenus. ‘
CryuaiiHbie cOObITHS M MX BeposTHOCTH. Kilacchueckoe u cTaTHCTHYECKOE OnpeeneH s
150-152 BCPOSITHOCTH.
153 HesaBuchMble ucnbiTanus ¢ aByms ucxonamu. Teopema Beprynnu.(1)




HOMEp YpOoKa v3y4aeMblii MaTepuan

154-156 VenoBhas BeposTHocTb. Dopmysia nonHoi BepostHocTH. Popmyna baiieca(2)

157 Kontponbuas padora Nel0

TTosTOopenue. (§)

158-160 I"ogoBas KOHTpOJbHas paboTta

161-163 Hrorosblii TecT B popmare EI'D

164-165 Teoperuueckuil 3auet

Peseps (5)




11 xnacce
5 yacoB B Heaemo. Beero 170 vacos

HOMep
ypoka u3yvaeMblii MaTepuan
I'naBa 1. Muorounenni(14)
| MHoroujieHbl ¢ OAHOH NePeMEHHOM: CTaHAAPTHBIN BUJI, AEHCTBUS ¢ MHOTOUIEHAMU
2 MeToa HeonpeaeneHHbIX KOIDHHIUEHTOB
3-4 Henenue MHorouneHos ¢ octatkoM. Teopema Besy. Cxema 'oprepa
5-6 Teopema 0 pallHOHANILHBIX KOPHAX MHOTOYJIEHOB
7-8 MHOroujieHbl OT HECKOJIbKHX NEPEMEHHDIX.
9-13 YpaBHEHHs U HEPABEHCTBA BLICILMX CTEMEHEH
14 KonrponbHas paborta Nel
I'naBa 2. CrenenHas ¢pyHkiwms. (12)
15 ToHsTHE CTENEHH ¢ UPPALMOHANLHBIM [TOKA3aTENEM.
16-17 CreneHHblie pyHKLNH, WX CBOItCTBA U rpad KK
18-19 ITpeobpazoBaHHe MPPAUMOHAILHBIX BIPAKEHMH
20-24 [TpaKTHKYM MO PEIIEHHIO MPPAIIMOHAILHBIX YPABHEHHH H HEPABEHCTB.
25 YPaBHCHHUS W HEPABEHCTBA, COJIEPIKALLME CTEMEHHYIO DYHKIHIO.
26 KoHtponbHas pabora No2
['naga 3. [NokasarenbHas u jiorapudmuueckas dyHxuun (39)
27-28 TlokazarenbHas QyHKUMs, ee CBONHCTBA U rpaduK.
29-30 [TpocTeiilune nokasarenbHble ypaBHEHHS H HEPABEHCTBA
31-32 [lonsrue norapudma. Jlorapudmuueckas GyHKUMS, ee CBOWCTBA U rpaduK.
33-34 Ipocreiiwue norapudMuucckue YpaBHEHHs U HEPABEHCTRA.
35-37 Ceoiictaa sorapudmos. [TpeobpasoBaHie BbIpaKeHHH, conepkallinx Jorapudmb
38-42 TIpakTHKyM N0 pelleH IO NOKA3aTebHbIX YPABHEHHH U HEPABEHCTR
43-44 Kontposnbhas pa6ora Ne3
45-49 IIpakTukym no peienuio jorapudpMUUecKkuX YpaBHEHHI U HEPABEHCTR
50-51 Kontponbhas pabora Ne4
53-54 Jnddepenunpoanue nokazaresbHOM 1 norapudMuueckoit hyHKUHi.
55-59 Peuienue 3a1a4 Ha IPUMEHEHHE NPOU3BOIHOM
60 Jlorapudmuueckoe auddepeHuHpoBanme
61-62 HekoTtopsie npe/ieiibl, CBI3aHHBIE C YHCIIOM €
63 CpaBHeHue pocTa cTeNneHHOM, NOKa3aTe/IbHOMN H JIOrapuMUUECKOH (ByHKIIMIA
64-65 KoHTposbHas pabora Ne5
['nasa 4. [leppoobpazHas u unrerpas (24)
66-74 IlepsooOpasHas 1 Heonpe/eleHHbIH UHTErpa
75 Konrponbhas pabota Ne6 k
76-77 HAuddepeHunanbHble ypaBHeHHs :
78-81 OrnipeiesienHbl il UHTErpa
82-87 [Tpu10skeHrst OnpeeIeHHOTO MHTErpaia
88-89 Kourponbhas paGora Ne7
['naBa 5. DiiemMeHTbl TEOPHH BEPOSTHOCTEHM M MATEMATHUECKONU cTaTHCTHKY (7)
90-91 BepositHoCTb U reomeTpus




F HOMeED

ypoka M3y4aeMblii MaTepuan

92-94 Crarucruueckue MeTosbl 06paGoTki HHPOPMALIUH

95-96 ["ayccoa kpuBas. 3akon Gonbux uucen

['naea 6. YpaBHeHus U HepaBeHCTRA. Cucrembl YPaBHeHHH U HepaBeHCTR (45)
97-104 ParHocunbHOCTH ypaHeHui. OBLIMe METOABI pellieHns yPaBHEHMUI.
105-106 | Ypasnenus B uesbix uncnax
107-108 | Koutponbhas paGora Ne§
109-116 | PagHocusbHOCTL HepaBeHCTB. MeToabi peuwienns. PaunoHanusaiuns HepapeHCTB
117-118 | Konrponbuas pabora Ne 9
119-121 | Jlokasatenbcrso nepaseHcTs. CpaBHenne 3HAYCHMH YHCIOBBIX BbIPaXKEHHH
MHOrOUIeHbI O HECKONBKHX MEPEMEHHBIX. YDAaBHEHHS M HEPABEHCTBA C ABYMS

122-124 | nepemenHbiMy.
125-130 | Cucremsi ypasHennii.
131-132 | Koutposibas paGora Nel0
133-138 | 3apaum ¢ napamerpamu
139-140 | Kownrponbhas pabora Nel 1

Ob6odwatowiee nosropenue (30)




