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IHosicuuTenbLHAA 3aMHCKA

JlanHas mporpaMma mo ajaredpe W HayalaM aHalu3a Ui CpeaHero (IOJHOro) oOIIero

o0pa3oBaHus Ha NPOQHILHOM YPOBHE COCTABJIEHA HA OCHOBE:!

1.®enepanbHOrO0  KOMIIOHEHTa TOCYIHApCTBEHHOTO CTaHaapra oOpa3oBaHus  (IIpHKa3
Muno6pazoBanust P® ot 05.04.2004 roma Ne 1089);

2.®enepanpHOro 6azucHoro yuebHoro miana (mpuka3 MunoOpaszoBanus P® ot 09.03.2004
Nel312);

3. IlpumepHBIX MporpaMM cpeaHero (MmojJHoro) obmero odpazoBaHus mo mMaremaruke. (M.,
2004);

4.DenepanbHOrO NEPevHs YUeOHUKOB, PEKOMEHJOBAHHBIX ([OMYIEHHBIX) K UCIIOIb30BaHUIO B
00pa30oBaTeIbLHOM IIpoliecce B 00pa30BaTENbHBIX YUPEKACHUSIX, PEATU3YIOLIMX POrpaMMbl 00ILero
00pa30BaHMs U UMEIOLUX FOCYIAPCTBEHHYIO aKKPEIUTALUIO;

5. Yueo6noro miana 'bOY COII Ne5 «O6pa3oBatenbHbIi HeHT «Jluaep»

6. ABTOpCKOIi mporpamMmsl o anredpe u Hadanam aHanuzaA.l'. Mopakosuua. 10-11 kmaccsl.
[TpodunpHbIi ypOBEHB.

I'1aBHOM 1eJIBI0 IIKOJBHOIO 00pa30BaHMs SBISETCA Pa3BUTHE peOCHKA KaK KOMIIETEHTHOMH
JIMYHOCTHU ITYTEM BKIIOUCHHUA €0 B PA3JIMYHBIC BHJIbI HCHHOCTHOI\/JI YeJI0BEUECKOM JACATCIIBHOCTH .
yueba, No3HaHHWEe, KOMMYHHUKALUA, TPOPEeCcCHOHATbHO-TPYI0BOI BBIOOD, JINYHOCTHOE CaMOCO3HAHHE,
OCHHOCTHBIC OPHUCHTAllUHU, IIOUCK CMBICIOB JKU3HCACATCIIBHOCTH. C ortux HO3I/IIII/H>'I 06yquI/Ie
paccMaTpuBaeTCs Kak MPOLIECC OBJaJeHHs HE TOJBKO OMNpEAETICHHOM CyMMOH 3HaHMH U cHCTEMOMN
COOTBCTCTBYIOIIIMX YMCHI/If/'I W HAaBBIKOB, HO 1 KOMIICTCHIIUAMMU.

W3yuenne MaTeMaTUKM B CTapuied MIKojJe Ha MNpOo(QHIBHOM YpPOBHE HAINpaBlIeHO Ha
JIOCTUKEHHUECTEAYIOIIUX LeJIei:

e (opMupoBaHue NpeACTaABJICHHI 00 HIEIX U METOJIaX MAaTEMAaTUKHU; O MaTEMaTHKE Kak
YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEACTBE MOJICITUPOBAHMS SIBJICHUI U MPOLIECCOB;

¢ OBJaJ€eHUE€ YCTHBIM MW IIHMCbMCHHBIM MAaTCMAaTUYCCKHM SA3BIKOM, MAaTCMAaTUUYCCKHUMU
3HaHUAMU u YMCHHUAMU, H€06XOI[I/IMI)IMI/I JJIsL HN3YUCHUA IIKOJIBHBIX
€CTeCTBEHHOHAYYHbIX JUCHUIUIMH, Ui TNPOJODKEHUS O0pa3oBaHMS U OCBOEHUS
n30paHHOM CTIENMAIIEHOCTH Ha COBPEMEHHOM YPOBHE;

e pa3BHUTHeE JIOTHYECKOTO MBIIIJICHUS, AITOPUTMUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHOTO
BOOOpaXEHUs, pa3BUTHE MAaTEMaTHYECKOTO MBIIUIEHUS M HWHTYMIHH, TBOPYECKHX
CIOCOOHOCTE Ha YpOBHE, HEOOXOIMMOM MJis MPOJOJDKEHHS OOpa3oBaHMsI WM JJs
CaMOCTOSITENIbHON JESTEIbHOCTH B O0JIACTH MaTeMaTUKH U €€ MPUIIOKEHUN B OyayIuei
po¢eCcCuOHAIBHON eATETbHOCTH;

® BOCIHMTAHUE CPEJICTBAMM MATEMAaTUKH KYJIbTYpPbl JUYHOCTH: 3HAKOMCTBO C UCTOpUEH
pPasBUTHA MAaTCMAaTUKH, BBOJ'IIOIII/ICI\/JI MaAaTEMATHYCCKUX I/II[CfI, IIOHUMAaHHUE€ 3HAYUMOCTH
MaTEeMaTHKH JIJIsl 001IIeCTBEHHOTO IIporpecca.

OO0uasi xapakTepucTHKA y4e0HOro mpeaMera
B npodunbHOM Kypce comepxkaHue 00pa30BaHUS CTapIliel MIKOJBI, MaTepual, U3y4YeHHBIH B
OCHOBHOM IIKOJI€, pa3BUBAETCS B CICIYIONTUX HAPABICHUSX:

. CUCTeMaTh3alusl CBEACHWM O uwnciax; ¢GOpMUPOBAHUE TMPEACTABICHUN O
paCciupCHUKU YHCJIOBBIX MHOXKCCTB OT HATYpaJIbHBIX OO KOMIIJICKCHBIX KakK croco0e
MOCTPOEHUS HOBOTO MaTEMAaTHYECKOIo ammnapara Ajis pelieHus 3a7ad OKPYXKarolero Mupa u
BHYTPCHHUX 3a1a4 MaTEMAaTUKHN; COBCPIICHCTBOBAHNEC TCXHUKNU BBIHHCHCHHﬁ;

. pa3BUTHE M COBEPIIEHCTBOBAHHME TEXHMKH ajre0panyeckux MpeoOpa3oBaHUIA,
pEILlIEHUs] ypaBHEHUI, HEPABEHCTB, CUCTEM;
. CHUCTeMAaTH3alMsl U PaclIUpeHHe CBEIEHUN O (QYHKIMSIX, COBEPILIEHCTBOBAHHE

rpadUUecKuX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HICSIMH U METOJaMH MaTEeMaTU4YeCKOTro
aHamu3a B 00beMe, IO3BOJIAIOLIEM MCCIEN0BAaTh 3JIEMEHTapHble (YHKIUMM M PpeIIaTh
IpoCTelIIne TeoMeTpuyeckie, GU3NIecKue U Ipyrue NpuKiaIHble 3a1a4H;

. pa3BUTHE NPEJICTABICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKpYXKaroIleM MHUPE;



. COBEPILIEHCTBOBAHME MAaTEeMaTHYECKOTO PAa3BUTHs /10 YPOBHS, IMO3BOJISIOIIETO
CBOOOJHO TNPUMEHATh W3Y4YEHHbIE ()aKThl W METOAbl MPU PEIICHWU 3a/Jad U3 Pa3IUYHBIX
pa3zieNoB Kypca, a TAK)Ke UCIOIb30BaTh UX B HECTAHJAAPTHBIX CUTYaLIUSIX;

. dbopMUpOBaHHE  CIOCOOHOCTM  CTPOMTb M HCCIENOBaThb  MPOCTEHIINE
MaTEeMaTUYeCKHE MOJIETU MPHU PEIICHUU MPUKIATHBIX 3a7a4, 3a7a4 U3 CMEKHBIX TUCIUILIUH,
yrayOneHnue 3HaHUM 00 OCOOCHHOCTSX TMPUMEHEHUS MaTeMaTHYeCKUX METOJ0B K
MCCIICIOBAaHMIO MTPOLIECCOB U SABJICHHUI B IPUPOE U OOIIECTBE.

Mecto npeamera B 6a3UCHOM yueOHOM IJIaHE

CornacHo @enepasibHOMYy 0a3ucHOMY Yy4yeOHOMY IUIaHy il 00Opa3oBaTeNbHBIX
yupexaenuii Poccuiickoit ®@enepanuu ans 00sA3aTEIBHOTO M3YYEHUST MAaTEeMaTHUKU Ha 3Tare
cpennero ooOmiero oopasoanusi otBoauTcs 420 4 U3 pacuera 6 4 B HeAel0, 4 yaca Ha Kypc
anreOpsl 1 Hadan ananusa (136 waca B 10 xmacce, 136 gacoB B 11 kimacce), 2 waca Ha Kypc
reometpuu (68 yacos B 10 kitacce, 68 yacoB B 11kiacce). B cBs3u ¢ peanuzanuein Konneniuu
MaTemaruueckoro oopazosanus (Pacnopsbkenue [IpaButensctBa Poccum ot 24 nexabps 2013
roga Ne 2506-p «O Konuemnuuu pa3BuUTHS MaTeMaTUyeckoro oOpasoBanusi B Poccuiickoit
®denepannny) 3a CYET MIKOIBHOTO KOMITIOHEHTA KOJMYECTBO YAaCOB HA M3Yy4YEHUE anreOpsl U
Hayaja aHalu3a yBEJIMYeHO M0 6 YacoB B HEHENI0 B KaXIOM Kiacce, T.e. MO 2 dYacy
normonauTenbHO B 10 m 11 wmaccax. Jlns oOydenus anrebpe W HadalaM MaTeMAaTHYECKOTO
ananm3a B 10 — 11 kiraccax BeiOpaHa coaeprkatenbHas duHus A.I°. MopakoBuya.

OO0mey4yeOHbIe YMEHHS, HABBIKH U CIIOCO0OBI AeATEJIbHOCTH
B xoje u3ydenus MaTeMaTHKU B TPOQHIBHOM KypCce CTapIIeH IIKOJIBI YIalIHecs: MPOI0IDKAIOT
OBJIa/IEHUE Pa3HOOOpa3HBIMU CIIOCOOAMHU AEATENBHOCTH, IPUOOPETAIOT U COBEPLICHCTBYIOT OIIBIT:
J IIPOBEJEHUSI  JOKAa3aTEJIbHbIX  PACCYXJECHUH, JIOTUYECKOTr0 OOOCHOBaHUS
BBIBOJIOB,
UCIOJIb30BAaHUSl PA3JIMYHBIX S3BIKOB MAaTEeMAaTUKU JUIsl MWJUIFOCTpAllUM, WHTEpIpeTaluy,
apryMeHTaluu U J0Ka3aTelbCTBa,

. peleH sl IMUPOKOTO KiTacca 3ajad U3 pa3InyHbIX pa3fesioB Kypca, MOMCKOBOH U
TBOPYECKOH JESITEIBbHOCTH TPU PEIICHUHM 3aj]ad TOBBINICHHON CIIO)KHOCTH M HETHUITOBBIX
3a/1a4;

. IUIAHUPOBAaHHWSI W OCYIIECTBICHHSI  aJTOPUTMHUECKOW  JESTEIBHOCTH:

BBITIOJIHCHHUA HW  CaMOCTOATCIBHOI'O  COCTABJICHUA  aJITOPUTMUUYCCKHUX HpCI[HI/ICaHI/Iﬁ u
I/IHCTPYKHI/II\/'I Ha MaTEMAaTUYCCKOM Marepuajc; MHCIOJIbB30BaHUA HW CaAMOCTOATCIIBHOTO
COCTaBJICHUA (1)0pMy.]'I Ha OCHOBC O606H.[CHI/IH YAaCTHBIX CIIy4acB U PC3YJIbTATOB OKCIICPUMCHTA,
BBITIOJTHCHHUA PACUCTOB IMPAKTHUYCCKOI'0 XapaKTepa,

L4 MNOCTPOCHUA W HCCICAOBAHUA MATEMATUYCCKUX MoAeae Ans ONMCaHUS |
PEIICHHMA MPUKIAAHBIX 3a4a4, 3aJa4 U3 CMCKHbBIX AUCHUILINH U pCaJII)HOfI JKU3HH, IPOBCPKU
U OOCHKHU PE3YJIbTATOB cBoeH paGOTBI, COOTHECEHMS UX C IIOCTaBICHHOM 32[,[[8.‘{6171, C JIMYHBIM
KHN3HCHHBIM OIIBITOM;

L4 CaMOCTOSTEIbHOM paGOTLI C HCTOYHHKaMHU I/IH(I)OpMaI_II/II/I, aHaJiu3a, O606I_HCHI/I${
n cucreMaTru3salmuu HOJ'Iy‘ICHHOfI I/IH(I)OpMaI_II/II/I, HHTCIPUPOBAHUSA €C B JINYHBIA OIIBIT.

OcHoBHOe coaep:xaHue

Yucii0Bble 1 0yKBEHHbIE BbIPAKEHUS

Hemumocts 1nenblx uucen. Jlenmenue ¢ ocratkoM. CpaBHeHus. Pemenune 3amau ¢
LEIOYHCIEHHBIMUA HEU3BECTHBIMH.

KommnekcHele  umcnma.  ['eomerpuueckas  MHTEpIpeTanus  KOMIUIEKCHBIX — YHCEN.
JlelicTBuTenpHas 1 MHHUMasl 4acTb, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4ucia. Anrebpanueckas U
TpUTOHOMETpHUYECKast (GOPMbI 3alHMCH KOMIUICKCHBIX 4YHCel. ApH(MeTHYecKue ACUCTBUS HaJ
KOMILIEKCHBIMHU YHMCJIaMH B pa3HbIX (popmax 3anucu. KoMiuiekcHO conpspkeHHbIe unciaa. Bo3senenune
B HaTypaJbHYIO cTeneHb (popmyrna Myaspa). OcHOBHas Teopema anreOpsbl.

MHorowieHsl OT OAHOW MepeMEHHOW. [[enmuMocTh MHOTO4YIEHOB. JleneHrne MHOTO4IEHOB C
ocTaTKOM. ParoHanbHble KOPHM MHOTOWICHOB C IEIbIMH Kod(duimentamu. PereHue menbix



anreOpanyecknx ypaBHeHuil. Cxema ['opuepa. Teopema be3y. UYucno KkopHell MHOrousieHa.
MHoOrowieHsl OT JABYX MepeMEHHbIX. DOPMYJIbI COKPAIICHHOTO YMHOKEHUS [JI CTapIIMX CTEIEHEM.
bunom HeroToHa. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX, CAMMETpHUECKHE MHOTOUlIeHbl. KopeHb
crerneHu n>1 u ero cpoiicTBa. CTeneHb C pallMOHAIBHBIM TOKa3aTeaeM U ee cBoiicTBa. [loHsTue o
CTEICHM C ACHCTBUTCILHBIM ITOKa3aTeaeM. CBOMCTBA CTEIICHU C JEHCTBUTCILHBIM II0KA3aTCIICM.

Jlorapupm umcima. OcHoBHOEe Jorapudmudeckoe ToxkaecTtBo. Jlorapudm npousBenacHUs,
YaCTHOTO, CTETICHU; MEePEX0/l K HOBOMY OCHOBaHUIO. J[eCATUYHBINA U HATYpaIbHBIN JIOrapu(MBbI, YUCIIO
e.

[IpeoOpa3oBaHus BRIpAKEHUH, BKIIOYAOIMNUX apU(METUICCKIE ONEpallid, a TAaKKe Olepariu
BO3BEICHUS B CTENIEHb U JIOTapu(MUPOBAHUS.

Tpuronomerpus

CuHyc, KOCHHYC, TaHI'€HC, KOTaHI'€HC MPOU3BOJIbHOTO yria. PaguanHas mepa yria. Cunyc,
KOCHUHYC, TaHT€HC W KOTaHreHc uyucia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXJecTBa. DopMyIibl
npuseneHus. CUHyC, KOCUHYC M TAHT€HC CYMMBbI M pa3HOCTH /IBYX YIJI0oB. CHHYC U KOCHHYC JIBOHHOTO
yriaa. @opmyinbsl MoJOBHHHOTO yria. IIpeoOpa3oBaHus CyMMBI TPUTOHOMETpUYECKUX (GYHKIMI B
NPOM3BEACHUE U TIPOU3BEICHUS B CyMMY. BhIpaKeHne TPUrOHOMETPUUYECKUX (DYHKIMIA Yepe3 TaHTeHC
MOJIOBUHHOTO aprymeHTa. IIpeoOpa3oBaHusi TpPUTOHOMETPUYECKUX BbIpakeHUH. IIpocteitmue
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA. APKCHUHYC, apKKOCUHYC, apKTAaHT€HC, aPKKOTAHTEHC.

DOYyHKIUH

Oynkiun. O6sacTh ONpeneNeHus U MHOXKECTBO 3HadeHui. I'paduk Gynkuun. [loctpoenue
rpaduKoB (QYHKIUH, 3aJaHHBIX pa3IUYHBIMU criocodamu. CBoiicTBa (YHKIMH: MOHOTOHHOCTH,
YETHOCTh M HEYETHOCTb, MEPUOJUYHOCTh, OIpaHUYEHHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIee U HAaUMEHbIICEe 3HAYCHHS, TOUYKHA SKCTpEeMyMa (JOKaJbHOIO MakCUMyMa M MHUHHMYMA).
Beimyknocts pynkiun. I'papuueckas untepnperanus. [Ipumepsl GyHKIIMOHANIBHBIX 3aBUCUMOCTEN B
peanpHBIX mporeccax U sBieHusX. CnoxHas ¢yHkuusa (kommo3uwst GpyHKiuii). BzanumMHo oOpatHbIe
¢ynkuuu. O6sacTh ompesaeraeHus M ob6igacTh 3HaueHUM obOpaTHOM ¢(yHkuuu. I'padux obOpatHOi
¢yuknuu. Haxoxnenue ¢yHkunu, oOpaTtHON naHHOM. CremneHHas (QYHKIUS C HaTypaJbHBIM
nokasaresneM, e€ cBoiicTBa M rpaduk. BepTukanbHble U TOPU3OHTAIBHBIE ACHMOTOTHI I'paUKOB.
I'paduku 1poOHO-TMHENHBIX (QYHKIUI.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U IpadUKu, IEPUOJUUYHOCTh, OCHOBHOM MEpPHO/IL.
OOpaTHble TPUTOHOMETPUYECKHE (QYHKIMH, MX cBoiicTBa M Tpaduku. [lokazarenpHas QyHKUMS
(okcroHeHTa), e€ cBoiictBa M rpaduk. Jlorapupmuueckas QyHkusa, e€ cBOHCTBa U Tpaduk.
[TpeoOpa3zoBanus rpaguKoB: MapajjiesibHbII NePEeHOC, CUMMETPHUSI OTHOCUTENIBHO OCe KOOpAMHAT U
CUMMETpPUs OTHOCUTENIPHO Hayajla KOOPJMHAT, CUMMETPHsI OTHOCHUTENIHO HPSMOM, pacTshKeHUEe U
CKaTHe BIOJIb OCEN KOOPAMHAT.

Hayana maTreMaTH4ecKoro aHajmsa

IlonsTne o mnpenene mnocienoBarenbHOCTH. CyliecTBOBaHME IpeAeia MOHOTOHHOW
OTPAaHMYEHHOM TOCIENOBAaTENBHOCTH. JIMMHA OKpYXHOCTM M IUIOHIaAb Kpyra Kak IIpeaelibl
nocienoBarenbHOCTel. beckoHeuHo yObIBaroIias reoMeTpudeckas Nporpeccus U ee cymma. Teopembl
0 mpexaenax rmnocienoBarenpHocTed. Ilepexonm k mpexenmam B HepaBeHcTBax. Ilonstue o
HenpepbIBHOCTH (yHKIHMU. OCHOBHBIE TEOpPEMbI O HENpephIBHbIX (QyHKuMsAX. lloHsTHe o mpexpene
¢byuknun B Touke. [loBenenune ¢pyHkuuii Ha 6eckoHeyHOCTU. AcuMOTOTHL. [loHsATHE O MPOM3BOAHOMN
¢byHKIMY, GU3NYECKUN U TEOMETPUUECKUI CMBICT TPON3BOIHON. YpaBHEHHE KacaTebHOW K TpauKy
¢byuknun. [Ipons3BogHBIE CYMMBI, Pa3HOCTH, MPOMU3BEACHHUS] W 4YacTHOro. IIpom3BoJHBIE OCHOBHBIX
aneMeHTapHbIX (QyHKIUi. [IpousBogHble ciiokHOW M oOpaTtHOW (yHKIMI. BTOpas npousBoaHas.
[IpumeHeHre MPOU3BOIHON K HccienoBaHU0 (QyHKUMH K mocTpoeHHio rpadukos. Mcmonb3oBaHue
NPOM3BOJIHBIX NPU PELICHUM YPAaBHEHUH M HEpaBEHCTB, MPH PEIIEHUU TEKCTOBBIX, (U3NYECKUX U
FeOMETPUUECKUX 3aJad, HaXOXJEHWUM HauOoNbIIMX M HauMeHbIMX 3HadeHuil. [lmomanp
KpuBOJIMHEHHOM Tpanernuu. [lonstue 06 onpenenennom unterpaie. [leppoodpasnas. [TepBooOpazHbie
anemMeHTapHbIX (yHkmuii. [IpaBuna Beramcienus nepBooOpasHbix. @opmyna Herotona-JIeOnwmia.
[Tpumepsl HMCNIONB30BaHUS NPOM3BOAHON U1 HAaXOXKIACHMS HAWJIY4IIEro pPELIEHUs B IPUKIAJHBIX
3amauax. HaxokaeHwe ckopocTw Ijisi mporiecca, 3amaHHoro dopmysnoi win rpaduxom. [Ipumepst
NpUMEHEeHUs UHTerpana B Gu3nKe U reoMeTpuu. Bropas npousBogHas u ee (GU3MUECKHIA CMBICII.



YpaBHeHHsI M HEPABEHCTBA

Pemienne pannoHAadIbHBIX, IMOKAa3aTEIbHBIX, JOTapu()MUUYECKUX YpPaBHEHUH W HEPABEHCTB.
Penmenne mppalMOHAIBHBIX M TPUTOHOMETPUUYECKHUX YPABHEHMM M HEpaBeHCTB. OCHOBHBIE NPUEMBI
peLICHUsT CUCTEM YypaBHEHMH: TIOJCTAHOBKA, alreOpaMyeckoe CII0KEHUE, BBEJICHHE HOBBIX
IIEPEMEHHBIX. PaBHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB, CHCTEM. PellleHne cuUCTeM ypaBHEHUH ¢
JIBYMsI HEM3BECTHBIMHU IIPOCTEHIINX THUIOB. PelieHue cucreM HEPABEHCTB C OJHOM IEPEMEHHOM.
Jloka3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHUECKOM U CpelHEM TeOMETPUYECKOM
IByX uncen. Mcnonp3oBaHue CBOMCTB U rpadukoB (pyHKIHMIA MPU pelieHHH YpaBHEHUH 1 HEPAaBEHCTB.
Merton unrepBaiioB. M3o00pakeHre Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBA PEIICHUI ypaBHEHUH U
HEPaBEHCTB C JBYMs IIEPEMEHHBIMH M UX cHUCTeM. lIpuMeHeHue MareMaTu4ecKux METOAOB UL
peLIeHHs COAEP)KAaTEeNIbHBIX 3aJad M3 Pa3IMYHbIX oOjacTell Hayku M npakTuku. VHTepnperanus
pe3ynbTaTa, y4eT pealbHbIX OIPAHUYECHUMN.

DJIeMeHTbl KOMOMHATOPUKH,

CTATHCTUKHU M TEOPUH BEPOSATHOCTEH

Tabnmuunoe u Tpaduueckoe mNpeacTaBICHUE TaHHBIX. YUHMCIOBBIE XapaKTEPUCTUKH DSIOB
naHHbIX. [loouepenHblii 1 0THOBPEMEHHBII BEIOOP HECKOJIBKUX AJIEMEHTOB U3 KOHEYHOTO MHOXKECTBA.
@opMmyabl YUCIAa IEPECTAHOBOK, COYETaHWM, pa3MelieHui. PemeHne KOMOMHATOpPHBIX 3ajad.
®opmyna 6unoma Hpiorona. CBoiicTBa OMHOMHUANIBHBIX KO3(PduirentoB. Tpeyronpuuk I[lackans.
DNeMEHTapHBIE U CIIOKHBIE COOBITUSA. PaccMOTpeHHe ciyyaeB U BEPOSITHOCTh CYMMbl HECOBMECTHBIX
COOBITHIA, BEPOSATHOCTH MPOTHBOIOJIOKHOTO cOoObITUS. [lOHSATHE O HE3aBUCHMOCTH COOBITHIA.
BeposiTHOCTB 1 cTaTHCTHYECKAs! YaCTOTa HACTYIUICHUS COOBITHSL.

10 kiacc

JeiicTBUTEeIbLHBIE YHCJIA

Harypanbuble u uenbie uucna. Jenumocts uwncen. OcHoOBHas TeopeMa apupMeTHKH
HaTypaJIbHbIX uncel. PalyoHanbHble, UppalMOHalIbHbIE, JEHCTBUTEIbHBIE YMCIA, YUCIIOBas MpsAMasi.
YucnoBsle HepaBeHCTBA. AKCMOMATHKa JAEHCTBUTENBHBIX 4uceld. MOAynb AEMCTBUTEIBHOTO YHCIHA.
Meton MaTeMaTUYECKON MHTYKIIU Y.

YucioBble PyHKIUH

Ompenenenne 4YUCIOBOM (PYHKIIMM W crnocoObl  ee 3amanus. CBolcTBa  (PYHKIUH.
[Tepuonuueckue u oOpaTHble QYHKIHH.

Tpuronomerpuyeckue pyHKIUH

YucnoBast OKpPYKHOCTb Ha KOOPAMHATHOW IUIOCKOCTH. OIpeneneHue CHUHYyca, KOCHHYCa,
TaHreHca M KOTaHreHca. TpuroHomerpuyeckue (YHKIHUU YHUCIOBOTO M YIJIOBOIO apryMeHTa, UX
cBoiicTBa M rpaduku. Ckatue U pacTshHkeHHe rpaduKoB TpUroHOMeTpuueckux ¢GyHkiuil. OOpaTHbIE
TPUTOHOMETpHUUECKHE (QYHKIUH.

TpuroHomerpuyeckue ypaBHeHUss M HepaBeHcTBallpocTeiiline  TPUrOHOMETPUUYECKHE
YpaBHEHHS M HEpaBEHCTBA. MeTonbl pelleHUus TPUTOHOMETPUUECKUX YpPAaBHEHUN: METOJ 3aMEHbI
NIEPEMEHHOM, METOJ pa3joKEHUS Ha MHOXHUTENIH, OJHOPOJIHBIE TPUTOHOMETPUYECKHE YpPaBHEHHS.
[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUN DOpMynbl ClOXKEHUs, MPUBEIEHUS, TBOIHOIO
apryMeHTa, TOHIKeHHUs cTeneHu. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIMA B
MPOU3BEICEHNE W TMPOU3BENEHUS B CyYMMYy. MeTObl pelleHuss TPUTOHOMETPUUECKUX YpaBHEHUMN
(IpOIOIKEHUE).

KommniekcHbie unciia

KommiekcHble uncna u apudMeTHUecKue omnepanuu Haj HUMU. KoMIUIeKCHble yHucia |
KOOpJMHATHAs MJI0CKOCTh. Tpuronomerpuyeckas ¢popma 3anucu KOMIUIEKCHOTo yucia. KoMriekcHbie
yucia M KBaJpaTHble YypaBHEHMs. Bo3BeneHHME KOMIUIEKCHOTO 4YuClIa B cTreneHb. l3BnedeHne
KBaJIPaTHOTO U KyOUYECKOT0 KOPHS U3 KOMIUIEKCHOTO YHCIIA.

IIpousBoanas

OmpeneneHne YUCIOBOM TOCIIEIOBATEILHOCTH, CIOCOOBI €€ 3aJaHus W cBoicTBa. [Ipemen
YHCIOBOM IOCIIEA0BATEIbHOCTH, CBOMCTBA CXOIAIIUXCS MocieaoBaTenbHocTe. Cymma OeCKOHEUHOM
reoMeTrpuueckoit nporpeccu. [Ipenen pyHkunn Ha 6€CKOHEYHOCTH U B TOUKE.

3ajauy, NPUBOAAIIME K IOHATHUIO IPOU3BOJHOM, ONPENEIIEHUE MPOU3BOIHON,BBIUNCICHHE
npou3BOAHBIX. [loHsATHE mpom3BomHON N-ro mopsaka. JuddepeHmpoBaHue CIOXKHOW (QYHKIUH.
HuddepenuupoBanue obpaTHOH (yHKIMM. YpaBHEHHE KacaTelbHON K rpaduky (GyHKIHU.



[IpumeHeHHe TPOM3BOMHOW Uil UCCIeNOBaHMA (YHKIMA HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
[IpumeHneHne TPOM3BOTHON Il JAOKA3aTeIhCTBAa TOXKIECTB M HepaBeHCTB. [locTtpoenue rpadukoB
¢ynkuunii. [IpuMeHeHne NPOU3BOAHON Ui OTBHICKAHUS HAMOOJIBIIETO M HAMMEHBIIETO 3HauCHHH
HenpepbrIBHON (QYHKIIMU HA TPOMEXYTKe. 3a/1aun Ha onTuMu3anuio. KomOuHaTopuka U BEposiTHOCTh

[IpaBuno ymuHoxenus. IlepectaHoBku u QaxTopuanbl. BbIOOp HECKOIBKHX 3IIEMEHTOB.
Coueranus u pazmenienus. buaom Hprorona. CiydaitHbie COOBITHSI 1 KX BEPOSITHOCTH.

11 knace

MHoro4JieHbl

MHuorouieHsl OT OJHOM W HECKOJbKUX TmepemeHHbIX. Teopema besy. Cxema ['opuepa.
CummeTprYecKue U OJTHOPOJHbIE MHOTOYJICHBI. Y PaBHEHHUSI BBICILIUX CTEIEHEH.

Crenenu u kopHu. CTreneHHble PYyHKIHA

[TousiTvie KOpHS N-il CTENeHH U3 ACHCTBUTEIBHOrO uncia. OyHKIuMU Y =% X, HX CBOWCTBA U

rpa¢uku. CBoiicTBa KOpHs N-ii crenenu. [IpeoOpazoBaHue BhIpa)KEHUI, CONEpXKAIIUX  PaIHKAIIBL.
O06o0011eHre TOHATHSA 0 MoKazarese creneHd. CreneHHble QyHKIMY, UX

cBoiicTBa M rpaduku (Bkimrouas auddepeHurpoBaHne U WHTErpupoBaHue). VI3Bieuenue
KOpHEW N-1 CTENEHU U3 KOMILJIEKCHBIX YHCEIL.

IlokazaTenbHas U Jorapupmuuyeckasi QyHKIUHH

IToka3zarenbHast pyHKLMS, ee cBoiicTBa U rpaduk. [lokazaTenbHble ypaBHEHHUS 1 HEPAaBEHCTBA.

[Tonstue norapupma. Pysmkmus Yy =1oq,X, ee cpoiictBa u rpapux. CpoiicTBa norapudmos.

Jlorapupmuueckue ypaBHEHHss W HepaBeHcTBA. JluddepeHnmpoBaHne  TOKa3aTeNbHOH U
norapupmMuuecKoil GyHKIIHIA.

HNuTerpan

IlepBooOpasHas u HeomnpeaeaeHHbI nHTerpain. OnpeaeseHHbl HHTErpall, €ro BHIYUCICHUE U
cBoiicTBa. Beruncnenue miomaneit mockux ¢uryp. [lpumeps! npumenenus uuterpaia B pusmke.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTHKH  TEOPUH BePOSITHOCTH

BepostHocts u reomerpus. HesaBucumble NMOBTOPEHHS HCHBITAHUN C IBYMsI HCXOAAMH.
Craructudeckue MeTo ibl 00padoTku nHpopmanuu. ['ayccoBa kprBas. 3aKoH OOJBLINX YHCEI.

YpaBHeHusi u HepaBeHCTBA. CHCTeMbl YyPABHEHHH M HEPABEHCTB

PaBHOCMIIBHOCT ypaBHEHUH. OOLIMEe METO/IBI PELICHUS YpaBHEHUH. YpaBHEHUS C MOAYIISIMHU.
HppanuonaneHbele ypaBHEHMs. J{0Ka3aTeabCTBO HEPABEHCTB. PelleHNne pallnOHAIBHBIX HEPABEHCTB C
onHoM mnepeMeHHOW. HepaBencrBa ¢ monaymsimu. MppanuoHalbHbIE HEPAaBEHCTBA. YPaBHEHUS U
HEpaBEHCTBA C JIByMs MepeMeHHbIMU. J(nodanToBbl ypaBHeHus. CucTeMbl ypaBHEHUN. YpaBHEHUS U
HEPAaBEHCTBA C TapaMeTpaMH.

I[InanupyemMble pe3yJbTaTbl H3Y4YeHHsl ajredOpbl M HayaJ aHAAM3a HA NPOPHUIbHOM

YpPOBHeE

Pe3ynbratel 00yueHus npezacrasieHbl B TpeOoBaHUIX K YPOBHIO MOJATOTOBKU U 33Jal0T
CHCTEMY WTOTOBBIX pPE3yJbTaTOB OOYYEHHs, KOTOPBIX JOJDKHBI JOCTHraTh BCE BBIMYCKHUKH,
U3y4YaBlIME€ KypC MAaT€MaTUKH MO MNpO(UILHOMY YpPOBHIO, M JOCTH)KEHHME KOTOPBIX SBIISETCS
00s13aTeNIbHBIM YCIIOBHEM I10JIOKUTEIIHONW aTTeCTallMM YYeHUKa 332 Kypc cpelHell (TOJIHOM) IIKOJbI.
Ot TpeOoBaHMS CTPYKTYPHUPOBaHbI IO TPEM KOMIIOHEHTaM: <«3HATh/TIOHUMATh), «YMEThbY,
«UCIOJIB30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTHUECKOW JIEATENbHOCTH U MOBCEIHEBHOMN
*u3HW». [Ipn 3TOM mocneHue ABE€ KOMIOHEHTHI IIPEICTABICHBI OTAEIBHO MO KaXKI0My U3 pa3JesoB,
COZIepKaHUS.

TpeGoBanusi K yPOBHIO NOATOTOBKH BbIIYCKHUKOB

B pesyabrare n3y4eHusi MaTeMaTHKH Ha NPOQUJIBLHOM YPOBHE B CTapuieil IKoJIe YYeHHK
JOJI2KeH

3HAMb/NOHUMANb:

* 3HaYCHHE MATEMaTU4YECKOW HAYKHU JUIsl PELICHM 3a]a4, BOSHUKAIOIIUX B TEOPUU U MTPAKTHUKE;
HIMPOTY M OIPaHUYEHHOCTh NPHUMEHEHUS MaTEMAaTUYECKUX METOAOB K aHaJIU3y U HCCIEIOBAaHUIO
IPOLIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

* 3HAYE€HHUE MPAKTUKU U BOIPOCOB, BOSHUKAIOIIMX B CAMOM MaTeMaTuke, i (GopMUpOBaHUS U
pa3BUTHSA MAaTEMaTHYECKON HAYKU;



* UG PACHINPEHUS YMCIOBBIX MHOXKECTB KaK CIIOCO0a MOCTPOCHUS HOBOTO MaTeMaTHIECKOTO
anmapara JJisl peleHus MPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 33/1a4 MaTeMaTHKU;

3HAYCHUC Hﬂeﬁ, MCTOOB H PC3YJIIbLTATOB aJIFe6pr U MaATeMaTH4YCCKOI'0O aHajlIu3a AJid
MOCTPOCHHUS MOJIETICH peallbHBIX MTPOLIECCOB U CUTYaLIUM;

BO3MOXKHOCTH T€OMETPUYECKOrO f3bIKA KAaK CpPEJICTBA OIKUCAHMUS CBOMCTB pPEaIbHBIX
MPEIMETOB U UX B3aUMHOTO PACIIOJIOKEHUS;

YHUBEPCAJIbHBIA  XapaKTep 3aKOHOB JIOTMKA MaTEeMaTHYECKUX PACCYKICHUM, HX
MPUMEHUMOCTH B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKON NEATEIIbHOCTH;

* pas3ianyue Tpe6OBaHI/II71, NPpCABABIACMBIX K OOKA3ATCILCTBAM B MATCMATHUKE, CCTCCTBCHHBIX,
COLIMAJIbHO-3KOHOMHMYECKUX U TYMaHUTApHBIX HayKaX, Ha IPAKTHKE;

* pOJIb aKCMOMATHUKH B MAaTEMaTHKE; BO3MOXHOCTh IMOCTPOCHHSI MATEeMAaTHUYECKUX TEOpHUM Ha
AKCHOMAaTHYECKOM OCHOBE; 3HAUEHHE aKCHOMATHUKH JIJIsl APYTUX 00J1acTel 3HAHUS U JUI IPAKTUKU;

* BEPOATHOCTHBIN XapakTep pa3IndyHbIX MPOLECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUPA.

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Ymemn:

BBITIONHATh apu(METHUYECKUe JCWUCTBUSA, cOYeTas YCTHbIE M IHUCHhMEHHBIC IPUEMBI,
INPUMCHCHUC BbIYUCIUTCIIbHBIX yCTpOfICTB; HaxOJUuTb 3HAUCHHUA KOPHIA HaTypam,Hoﬁ CTCIICHHU,
CTEMEHH C palMOHAIBHBIM [IOKa3zareneM, Jiorapudma, UCHOIb3YysSs TMpPU  HEOOXOIUMOCTU
BBIYMCIIATEIIBHBIE YCTPOMCTBA; II0JI30BATHCS OLEHKON U IPUKUIKON IIPU MPAKTUYECKUX pacyeTax;

MPUMEHITh TIOHATHS, CBA3aHHBIE C JEIMMOCTBIO IIENBIX YHCEN, MpPHU PEUICHUH
MaTEMAaTUUYCCKUX 3a4a4,

HaXOJUTh KOPHU MHOTOYJICHOB C OJHOM MEPEMEHHOH, pacKiIaJblBaTh MHOTOWIEHBI Ha
MHOHUTEIIN;

BBIMIOJHATh JEHCTBUSL C KOMIUIEKCHBIMM 4YHMCIIAMH, TOJIb30BaThCA TIE€OMETPUYECKON
HHTCpHpeTaHHCﬁ KOMIIVICKCHBIX 4YHUCCJI, B HpOCTGfIHIPIX ClIydadx HaxOAUTb KOMIIJICKCHBIC KOPHU
YpaBHEHUH C IEWCTBUTEIbHBIMU KOI(PPUIIEHTAMU;

* IIPOBOAMTH MPEe0Opa30BaHUS YUCIIOBBIX U OYKBEHHBIX BBIPQKEHUH, BKIIOYAIOIIUX CTEIEHH,
paauKansl, Jorapudmel ¥ TPUTOHOMETPUYECKHE (PYHKITUU;

UCnOb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmu u
NO6CEOHEGHOU HCUSHU:

JUTSL TIPaKTUYECKUX pacueToB 1o (opmynam, BKIouYas (HOpPMYIIbI, COJAEpKaIlde CTENEHH,
paaukanel, JorapuMbl W TPUTOHOMETpUUYECKHWE (YHKIUU, TPU HEOOXOJUMOCTU HCIOIb3YS
CIIPpaBOYHBIC MaTCpUaJIbl 1 HpOCTGfIHIHC BBIYUCIIUTCIIBHBIC yCTpOﬁCTB&.

DyHKUUH U rpaguKu

Ymems:

* ONIPEENATh 3HaYeHUE (PYHKIIMH 0 3HAUEHUIO apryMEeHTa IIPU pa3IUYHbIX cr1oco0ax 3adaHus
byHKIUY;

* CTPOUTH I'paMKU U3YUEHHBIX (DYHKLNMN, BBIOIHITH IPeo0pa3oBaHus rpauKos;

* OMMCHIBATh M0 rpaduKy U 1o hopMmysie MoBeIeHHE U CBOWCTBA (DyHKITHIA;

* pelaTh ypaBHEHHsI, CUCTEMbl YpaBHEHHM, HEPaBEHCTBA, UCIIOJIb3Yys CBOMCTBA (YHKIMNA U UX
rpaduyeckre npeaCcTaBIeHus;

UCnONb306amb NPUOOPEmMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmU U
NOBCEOHEGHOIL HCUZHU:

JUIsL OMHMCAHMUS W HCCIENOBAaHUS C TMOMOLIbI0 (YHKIUI pealbHbIX 3aBUCHMOCTEH,

NpeJCTaBIeHUs UX rpadMuecKu; HHTEPIPETALUU IPa(UKOB pealbHbIX MPOLIECCOB.

Hauajia MaTeMaTH4YeCKOro aHAJIN3a

Ymemn:

* HAXOJIUTh CyMMY O0€CKOHEYHO yOBIBAIOIIEH FeOMETPHUECKU MTPOTPECCUH;

* BBIYMCJISITh TIPOU3BOJHBIC U TIEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIIHM, MPUMEHSs MpaBHIia
BBIUMCJICHHSI IPOU3BOIHBIX U TIEPBOOOPA3HBIX, HCIIONIB3Ys CIIPABOYHBIC MATEPUATIBL;

* IICCIIEIOBATh (DYHKIIMHU M CTPOUTH UX rpadrKH C ITOMOIIBIO TPOU3BOHOM;

* pemIaTh 3aa4u ¢ IPUMEHEHUEM ypaBHEHUS KacaTelIbHON K rpaduKy QyHKIUY;

© pemiaTth 3aJadyd Ha HaXOXJICHUE HAWOOJIBIIETO M HAWMEHBIIETO 3HA4YCHHMs] (DYHKIMH Ha
OTpE3KE;



* BBIYMCJIATH IUIOLIAb KPUBOJIMHEWHOW TpaIeluu;

UCROIb306aMb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 NPAKMUYEecKol O0eAmejabHOCmu u
HOBCEOHEGHOIL HCUZHU:

* JUISL peIIeHUsI TEOMETPUYECKUX, (PU3NICCKUX, SKOHOMUYECKUX M IPYTUX MPUKIAIHBIX 3a7a4,
B TOM 4HCIIe 3a7ad Ha HaAuOOJBIINE W HAaUMEHBIIME 3HAYCHHUS C MPUMCHEHHEM  armapara
MaTeMaTHYeCKOTO aHaJIn3a.

YpaBHeHHsI M HEPABEHCTBA
Ymemos:
© pelaTh paluoHajJbHbIC, MMOKa3aTejabHble W JIOrapu(MUYECKUE YpaBHEHUS M HEPABEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;
* I0Ka3bIBaTh HECJIOKHbBIEC HEPABEHCTBA;
pelmiaTb TEKCTOBBIE 3aJadyd € IIOMOIIBIO COCTaBICHUS YPaBHEHHW M HEPABEHCTB,
MHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUYEHUI YCIOBUS 3a/1a4u;
* 1300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHO)KECTBA PELIECHUI YpaBHEHUN M HEPABEHCTB C
JIBYMS IEPEMEHHBIMU U UX CUCTEM.
HaXOJUTh NPUONMKEHHbIE PEIIEHUS YpPaBHEHUW M HUX CUCTEM, MCIIONIb3Yysd Trpaduueckuii
METOJ;
* pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI C IPUMEHEHUEM IpapUUecKUX MpeACcTaBICHUH,
CBOMCTB (PYHKIIMIA, TPOU3BOTHOI;
UCNO1b306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeaIbHOCmU U
NOGCEOHEBHOU HCUZHU:
* U1 IIOCTPOEHHUS U UCCIEA0BAHUS IPOCTEUIINX MATEMATUIECKUX MOJIEIICH.

DJieMeHTbl KOMOMHATOPUKH,
CTATHCTHKHU U TEOPHH BePOSITHOCTEI
Ymems:
pemaTh mpocreiiline KOMOMHATOpHBIE 3aJauyd  METOAOM Iepedopa, a TaKke ¢
MCIIOJIb30BaHUEM M3BECTHBIX (popMmyin, TpeyronbHuka [lackains; BUUCIATH KOA(PULIMEHTH OGMHOMA
HeroToHa no ¢opmyiie ¥ ¢ UCOIb30BaHUEM TpeyroibHuka [lackans;
BBIUNCIIATh, B MPOCTEHIINX CIy4yasX, BEPOATHOCTH COOBITHII Ha OCHOBE IOJCYETa YHCIa
HCXOJIOB;
UCNOIb306aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeNbHOCHmU U
NOBCEOHEGHOIL HCUZHU:
* 171l aHAJIM3a peajbHBIX YHCIIOBBIX JaHHBIX, IPEJICTABICHHBIX B BUJE JUarpamm, rpaukos;
JUIs aHalu3a MH(OpPMAIUK CTaTUCTUYECKOTO XapakTepa.

CucreMa oeHUBAHUSA

[Tpu mpoBepke ycBOeHMs MaTepuana HeOOXOAMMO BBIABIATH MOJIHOTY, IPOYHOCTh YCBOEHUS
ydyaluMucsa TCOpUHU WU YMCHUS NPUMCHATH €€ Ha INPAaKTUKE B 3HAKOMBIX W HE3HAKOMBIX CUTYAlHAX,
(dbopMHpOBaTH KOMIIETEHIIUH:

- KJI04eBble oOpa3oBaTe/lbHble KOMIIETEHIMM Yepe3 pa3BUTHE YMEHUN NPUMEHSTH
QITOPUTM DPEILIEHUS] YPAaBHEHUM, HEPABEHCTB, CUCTEM YPaBHEHHMIl M HEPAaBEHCTB, TEKCTOBBIX 3aJad,
pelleHus: TeOMETPUYECKUX 3a/1a4;

- KOMIICTCHIIMSI CAMOPa3BUTHSl 4E€pEe3 pa3BUTUE YMEHMH IOCTaBUTh LEIU JESATEIBHOCTH,
IUTAHUPOBAHKE 3TANOB YPOKa, CAMOCTOSITENILHOE M0/IBEIEHNE UTOTOB;

- KOMMYHUKATHBHAasl KOMIIeTEeHIUs Yepe3 yMEHUsl paboTaTh B Mapax Npu PELIeHUHU 3aJaHui,
00CyXJIEHUU BapUaHTOB PEICHUs], yMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- HHTEeJUIEKTYAJIbHAA KOMIIETeHIMsl Yepe3 Pa3BUTHsI YMEHMM COCTaBIATh KPATKYIO 3aIIUCh K
3aaye

- KOMIICTEHIUs MPOAYKTHBHON TBOPYECKOH JAeATEJNbHOCTH Yepe3 pa3BUTUEC YMEHHUMU
MepeBo/ia 3aJaHuii HAa MAaTEMATHYECKUM SI3bIK

- nHOpMaNMOHHAsI KOMIETeHI s Yepe3 (HOpMUPOBAHHE YMEHHMS CAMOCTOSITEIbHO HCKATh,
aHaJIM3UPOBATh U OTOMpaATh HeoOXoauMYI0 HHpopMaruio mocpencrsoM UKT



[TpomexxyrouHast —arrecTanus yd4eOHOTO Kypca MaTEeMaTHKH OCYIIECTBIIACTCS — 4epes
MaTeMaTHYECKUE TUKTAHTHI, CAMOCTOATEIBHBIE PAa00THI, KOHTPOJIBHBIE Pa0OTHI IO pa3jieiaM ydeOHOTro
MaTepHaa, TeCThI.

[Ipeiararorest yqammmcsi pa3HOYPOBHEBBIC TECTHI, T.€. CIIUCOK 3aJaHUM JICITUTCS Ha JIBE YaCTH
— 00s13aTeNbHYI0 U HeoOs3aTenbHyr0. O0sI3aTeNbHBIN ypOBeHb oOecrieunBaeT 0a30BbIC 3HAHUS IS
aroboro yuenuka. HeoOs3arenbHas 4yacTh paccuuTaHa Ha Oojiee TryOoOkwe 3HaHWs TeMbl. Llenb:
CHOCOOCTBOBATh PA3BUTHIO YCTONYMBOTO YMEHHUS M 3HAHMS COTJIACHO JKCJIIAHUSM U BO3MOXKHOCTSIM
YUaIIAXCSL.

3amanust UIsi yCTHOTO M MIUCbMEHHOT'O OITPOCa YYAIUXCSl COCTOSAT U3 TEOPETUUYCCKHX BOPOCOB
U 3a/1a4.

OTBeT Ha TEOPETUYECKHUII BOIPOC CUUTACTCS OE3yNPEUHBIM, €CIIUM MO CBOEMY COJEPKAHHUIO
MIOJTHOCTHIO COOTBETCTBYET BOIIPOCY, COJIEPIKHUT BCE HEOOXOIMMEBIC TEOpETHUECKUE (aKThl U 000C-
HOBAHHbBIC BBIBOJIbI, & €TI0 M3JI0KEHUE U MMCbMEHHAs 3aliCh MATEMAaTHUYECKUA TPAMOTHBI M OTJIUYAI0TCS
MIOCJIEIOBATEIIBHOCTRIO U aKKYPaTHOCTBIO.

Pemenne 3agaum cumrtaercss Oe3ylnpedyHbIM, €CIHM MPABUIBHO BBHIOPAaH CIIOCOO PELICHUS, caMo
pEILICHHE COTPOBOXKIACTCSI HEOOXOAUMBIMU OOBSCHCHUSIMH, BEPHO BBIITOJIHEHBI HY)KHBIC BHIYHACIICHHS
U peo0pa3oBaHMsL, TIOJTYIECH BEPHBIA OTBET, TOCIEAOBATEIFHO 3aIMCaHO PEUICHHUE.

O1eHKa OTBETA y4Yalierocs Mpu YCTHOM M MIUCbMEHHOM OIPOCE MPOBOIUTCS IO MSTHOAIUTBHOM
CHUCTEME, T. €. 32 OTBET BBICTABIACTCS OAHA M3 OTMETOK: 1 (Im10Xx0), 2 (HEeyAOBIECTBOPUTEIHHO), 3
(YAOBIETBOPUTENBHO), 4 (XOpOILIO0), 5 (OTIUYHO).

Kpurtepun u HOpMbI OLIEHKH 3HAHUI, YMEHUH 1 HABBIKOB
o0yuawuuxcsi Mo MaTeMaTHKe.

1. OueHka NMcbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4aroIUXCsl 10 MaTEMATHKE.

OTBeT OLleHUBaETCsl OTMETKOM «5», eClu:

- paboTa BHITIOJHEHA MOJTHOCTHIO;

- B JIOTUYECKHUX PACCYKJECHUSIX U 000CHOBAHUHU PEIICHHS HET MPOOEJIOB U OMHOOK;

- B pEIICHHWU HEeT MaTeMaTHYeCKHX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTb, OMKCKA, KOTOpas
HE SIBJIACTCS CIEJACTBUEM HE3HAHUS WM HEMOHUMAaHUS yueOHOTO MaTepHaia).

OT1MmeTKa «4» CTAaBUTCS B CIAEAYIOIINX CIyYasx:

- paboTa BBIMOJHEHA TOJHOCTHI0, HO OOOCHOBAHMS IIATOB PEIICHHS] HEIOCTAaTOYHBI (€CiIu
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CIIEIMATbHBIM 00BEKTOM MPOBEPKH );

- JOTMYIIEHbI OJlHAa OIMOKa WM €CTh JBa — TPU HEA0u€Ta B BBIKJIAAKAX, PUCYHKAX,
yepTekax Win rpadukax (ecau 3T BUIbI paboT HE SBISUIHCH CIIEIIUATBHBIM O0BEKTOM MTPOBEPKH).

OtmeTKka «3» CTaBUTCS, €CIIN:

- JomyieHo Ooniee OAHOW OmMOKKM Wi Oojiee NBYX — TpeX HEIOUYETOB B BBIKIAAKAX,
yepTexkax Wi rpadukax, Ho oOydarommiics obmagaeT o0sa3aTEIFHBIMI YMEHHUSIMU 10 TTPOBEPSIEMOM
TEME.

OT1MeTKa «2» CTaBUTCH, €CIIU:
- JIONYIIEHBI CYIIECTBEHHbIE OIIMOKHM, TOKa3aBIIMe, 4yTo oOydJarommiics He oOjamaer
00s13aTeTbHBIMU YMEHHSIMU TI0 JIAaHHOW TEME B TIOJIHOW Mepe.

Otmerka «1» cTaBUTCS, €CIIH:

- paboTa mokasayia ToJIHOE OTCYTCTBHE y 00yJaronierocs o0s3aTeIbHBIX 3HAHUW U YMEHHH 110
MIPOBEPSIEMO TeMe MIIM 3HAYUTENIbHAS 9YacTh PabOTHI BHITIOJIHEHA HE CAMOCTOSITENBHO.

Yuutenb MOXKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIM OTBET HAa BOMPOC WM OPUTHHAIHHOE
peleHne 3aa4u, KOTOPhIe CBUAETEIhCTBYIOT O BEHICOKOM MaTEMaTHYE€CKOM Pa3BUTHUH 00yUalOmIErocs;
3a pemieHre Oojiee CIIOKHOW 3aJadyd WIM OTBET Ha OoJee CIOXKHBIA BOMPOC, MPETOKEHHBIE
oOyJaroteMycst TOTOTHUTEIBHO MOCIIE BHIMOTHEHHSI UM KaKUX-TH00 IPYrux 3alaHuil.

2.011eHKA YCTHBIX OTBETOB 00Yy4AKIOIIHUXCS 10 MAaTEeMaTHKe
OTBeT OLIEHUBAETCS OTMETKOM «5», €ClIM YUEHUK:

- TIOJIHO PACcKpPBLI COACpKAHUE MaTepHalia B 00beMe, PETyCMOTPEHHOM MPOTpaMMON U
YU4eOHUKOM;



- H3JI0KWJI MaTepuall TPaMOTHBIM S3BIKOM, TOYHO MWCIOJb3ys] MaTeMaTU4YECKylO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEJEICHHON JIOTUYECKON MTOCIIEI0BATEIbHOCTH;

- IPaBUIILHO BBIMTOJHIII PUCYHKHU, YEPTEXHU, TPAPHUKH, COMTYTCTBYIOIIUE OTBETY;

- II0Ka3aJl YMEHHUE WUIKOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMU, IIPUMEHSATD €€ B
HOBOM CUTYallUH IIPU BBIIIOJIHEHUH ITPAKTUYECKOTO 3aJaHus;

- IPOAEMOHCTPUPOBAIl 3HAHUE TEOPUM pPAHEE U3YUYEHHBIX COIYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOMYMBOCTB MCIIOJIb3YEMBIX IIPU OTBETE YMEHHUI M HaBBIKOB;

- OTBEYAaJ CAMOCTOSITENIbHO, €3 HAaBOASAIIUX BOIIPOCOB YUUTEIIS;

- BO3MOXHBI OJIHA — IB€ HETOYHOCTH IIPU OCBEILCHUH BTOPOCTEIIEHHBIX BOIPOCOB UJIU B
BBIKJIQ/IKAX, KOTOPBIE YUYEHHUK JIETKO UCIIPABUII IIOCIIEC 3aMEUYaHUs YUUTEIIS.

OtBeT OLCHUBACTCs OTMETKOIi «4», €CIIM YOOBJICTBOPSCT B OCHOBHOM Tpe6OBaHI/I${M Ha
OLICHKY ((5)), HO IIpH 5TOM UMCCT OJUH U3 HCAOCTATKOB:

- B HM3JIO0KCHHUH OOIYIICHBI HeOOJIbIIINE HpO6€J’II)I, HE HCKa3suBHICC MATEMATHYCCKOC
COACPIKaHUC OTBCTA,

- AOIYHIICHBI OAWH — ABa HEAOYCTA IPHU OCBCIICHHU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC IMOCJIC 3aMCUYAHUA YUUTCIIA,

- JOIIYIICHbI omnuOKka WM Oonee ABYX HEAOUYCTOB IIPU OCBCIICHHUHN BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJIKaX, JICTKO MCIIPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OT1meTka «3» CTaBUTCS B CICAYIOMIUX CIydasK:

- HEMOJIHO PacKpBITO COJAep)KaHHe MaTepuaina (Colep:kaHue H3JI0KEHO (hparMeHTapHO,
HE Bcerja IOCIENOBaTelbHO), HO  IIOKa3aHO oOllee IMOHMMaHue BOIpoca U
MPOJEMOHCTPUPOBAHBl YMEHUS, JIOCTAaTOYHBIE [UJIsl YCBOGHHUS MPOrPaMMHOrO MaTepuaia
(ompenenennl «TpeboBaHMSIMU K MaTEMaTUYECKOW IMOJATOTOBKE OOYYAIOIIMXCS» B HACTOSIICH
porpaMme Mo MaTeMaTHKe);

- UMEJIMCh 3aTPYAHCHHSI WM JOIMYIIEHBI OMMOKH B ONPEACIICHUN MaTeMaTHYCCKON
TEPMUHOJIOTUHM, 4YEPTEKaX, BBIKJIAJKAX, HCIPABICHHBIE TIOCIE€ HECKOJIbKMX HaBOISIINX
BOIIPOCOB YUHTEJIS;

- YUEHHK HE CIPABUJICA C NMPUMEHEHHEM TE€OPUHU B HOBOM CUTYyallMU NPHU BBINOJIHEHUU
MPaKTUYECKOTO 3aJIaHUsI, HO BBITTOJIHWII 3a/IaHUs 00s13aTETLHOTO YPOBHS CJIIOXKHOCTH T10 TaHHOU
TEME;

- TpPU JOCTaTOYHOM 3HAHMHM TEOPETUYECKOrO0 MaTepualia BBISIBJICHA HEI0CTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:
- HE PaCKpPBITO OCHOBHOE COJIEpKaHHe YUeOHOTO MaTepuana;
- 00HapyXeHO He3HAHUE YYCHUKOM OOIbIIeH 1M Haubosee BaKHOM 4acTH y4eOHOTO
Marepuana;
- JIOMYIICHBl OMMOKKM B  ONpENeleHHH TMOHSATHA, TPH  HCIOJIb30BAHUU
MaTeMaTHYECKOH TEPMHHOJIOTHH, B PHUCYHKaxX, 4YepTekax WU rpadukax, B BBIKJIAJKaX,
KOTOpBIC HE UCTIPABIEHBI MOCIE HECKOIBKUX HABOJSIINX BOMPOCOB YUUTENS.

Oo0mas kiaaccupukanus ommMoO0K

[Ipu omeHke 3HAHWUN, YMEHHI U HABBIKOB OOYYAIOIIMXCS CIEAYyEeT YYUTHIBATh BCE OIIMOKU
(rpyOble U HeTpyObI€) U HEJTOUETHI.

1. I'pyObIMH CUUTAIOTCH OIIUOKM:

- HE3HaHWE OIpeICIICHUS] OCHOBHBIX MOHSTHH, 3aKOHOB, TIPABHJI, OCHOBHBIX IOJIOKCHUH
TEOpUH, HE3HaHue (OpMyl, OOIMICTIPUHATHIX CHMBOJOB OOO3HAYEHWH BENWYHMH, €AMHUIl HX
HU3MEPCHUS,;

- HE3HaHNE HAMMECHOBAHUMN €IMHUIl U3MEPEHHUS;

- HEYMEHUE BbIIEJUTh B OTBETE IJ1aBHOE;

- HEYMEHHE MIPUMEHSTh 3HAHUS, AITOPUTMBI JIsI pEIICHUS 3a/1a4;

- HEYMEHHE JIeJIaTh BBIBOJIbI 1 00O0IIECHNS;

- HEYMEHHE YUTATh U CTPOUTH rPaduKH;



- HEYMEHUE MOJIb30BaThCS IEPBOUCTOUHUKAMH, YYCOHUKOM U CIIPABOYHHKAMU;
- noTepst KOPHS WIN COXPAaHEHUE TIOCTOPOHHETO KOPHST;

- otOpaceiBaHue 06€3 0OBSICHEHUI OJTHOTO U3 HHX;

- PaBHO3HAYHBIC UM OIIMOKH;

- BBIUMCITUTENLHBIC OIIMOKH, €CII OHH HE SIBJISIOTCSI OTIMCKO;

JIOTHYECKUE OIINOKH.

2. K HerpyObIM omIMOKaM cjieayeT OTHECTH:

- HETOYHOCTH (POPMYIIUPOBOK, ONPEACTCHUN, IOHITUH, TEOPHA, BBI3BAHHASI HEMIOJHOTON
O0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIENIAEMOrO IMOHATHS WIM 3aMEHOM OJHOIO - ABYX M3 JTHX
IIPU3HAKOB BTOPOCTEIIEHHBIMY;

- HETOYHOCTb Ipaduka;

- HEPaLMOHAIBHBIA METOJ pELICHUs 3aJa4d WM HEJOCTATOYHO IIPOJYMaHHBIM IIIaH
oTBeTa (HapylleHHe JOrMKH, IOJMEHA OTJENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU );

- HEepaIMOHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM U JPYroil JIUTEPATypOU;

- HEYMEHHE pellaTh 3aJjauu, BHIIOIHATD 3aJJaHus B 00IEM BHJIE.

3. Hepoueramu sIBJISIIOTCH:

- HepalOHAJIbHbIE IIPUEMbl BBIYMCICHUN U IPE0O0pa30BaHU;

- HEOpE)KHOE BBIMTOJIHEHHE 3aITUCEH, YePTeXKEe, CXeM, rpauKoB.



YMK aas 10-11 kjaaccoB "Aarefpa u Hayaja MaTeMaTH4eCcKOro aHajausa'.
IIpoduabHbIi ypoBeHb. ABTOPCKHUH KOJJIEKTHB M0 PyKoBoAcTBOM A. I'. MopakoBuua

. IIporpammsl «Matematuka 5-6 kiaccel. AnreOpa 7-9 kiaccel. Anrebpa u
Havaya aHanu3a 10-11 xmacce». ABT.: .U, 3ybapesa, A.I'. MopakoBu4

. YueOuukn «AnreOpa u Havama anamuza» 10, 11 kmaccel. ABt.: Al
Mopakosuy, I1.B. CemeHnoB

o 3agaunuku «Anrebpa w Hawanma anamm3a» 10, 11 wmaccel. ABt.: AT

Mopakosuu, JI.O. [denumena, JI.M. 3BaBuu, T.A. Kopemkosa, T.H. Mumyctuna, A.P.
Ps3zanoBckuii, I1.B. CemeHOoB
o MeToauueckoe mocodue st yunrteias «Anrebpa m Havdana aHanmm3a» 10, 11
kiaccel. ABT.: A.I'. Mopakosuy, [1.B. Cemenon
. KoutpoJsbHublie padoTbl «Anredpa u Havana ananuza» 10, 11 kmaccel. ABTOp
B.1. I'muz0ypr.
Jlureparypa
1. A. T'. Mopakosuu, II. B. CemenoB. Anrebpa u Havana ananm3a lOxmacc. YueObHuk - M.:
Muemo3una2012 r.;
2. A. I'. Mopnkosuu, II. B. CemenoB. Anre6pa u Hadana ananm3a |lkmacc. YueOnuk - M.:
Mnuemo3una2012 1.
3. A. I'. Mopakosu4, JI. O. Jlenumesa, T. A. KopemkoBa, A. P. Ps3anosckwuii, I1. B. Cemenon
Aunrebpa n Havana aHanu3a 10 knacc. 3agauauk — M: Maemo3una 2012 r.;
4. A. I'. Mopnkosuu, JI. O. Jlennmena, T. A. Kopemxkosa, A. P. Ps3anosckuii, I1. B. Cemenon
Anrebpa n Havana aHanu3a 11 knacc. 3agauank — M: Maemo3una 2012 r.;
5. A.T. Mopaxoswuy, I1. B. CemenoB. Anrebpa u Hayana ananuza 10 knacc. [IpodunbHbIi ypoBEHS.
[Tocobue nst yuuteneit M.: Muemosuna 2008 r.;
6. A.TI. Mopakosuy, I1. B. CemenoB. Anre6pa u Havana ananmsa 11 knace. [IpodunbHbIA ypoBeHB.
[Tocobue mst yuuteneit M.: Muemosuna 2008 r.;
7. B. W. I'mu3bypr Anrebpa u Hayana ananuza 10 xnacc. Kontponbuble padotsl. IIpodunbHbiii
ypoBeHb - M.: Muemosuna 2012 r.;
8. B. U. I'mm30ypr AnreOpa m nHavanma anammsa 11 kmacc. KonTtpombHbeie paboTsl. [IpodunbHbIi
ypoBeHb - M.: Muemosuna 2012 r.;
9. JI. A. AnekcanapoBa. AnreOpa u Hadana aHaimsa. CamoctosTenbHbIe paboTel- M.: MHeMo3nHa
2012 .
10. M. N.1IllabynuH np. Anredpa Hauyana aHanu3a: Junakrudyeckue matepuaisl it 10 — 11 k. — M.:
Mmuemo3suna, 2000
11. lenumena JI.O. KopemkoBa T.A. Anrebpa u Havyana ananmmsa. 10 —11 kmacc.: Tematuueckue
TECTBI U 3a4eThl 7151 0011e00pazoBaTenbHbIX yupexaeHui. [lox pen. A.I'. MopakoBuya.-
M.: MHeMo3uHa, 2012

DJIEeKTPOHHbBIE CPeJACTBA 00yUYeHHs:

«OTtkpbITast MaTeMaTuka. OyHKIUU U Tpaduku » - «DU3HKOHY;

«OTtkpbITas MaTematuka. CtepeoMeTpus» - «PUNKOHY;

«"enepaTop 3ananunii o matematuke» - «lIpocsemenuney;

«HoBbIe BO3MOXKHOCTH Il yCBOGHUS Kypca MareMaTuku 5-11» - «Jpoday;
«Anrebpa 10-11» - «IIpocBemnienue»;

«BuptyanbHas mkona Kupumna u Medonus», anredpa, reomerpus 11 kiacc.

carwpnE

Jis odecneyeHHs MJIOJOTBOPHOI0 Y4eOHOIrO mpoiecca mpeamnoJaraercsi UCrnoJb30BaHue
HHpopManuu 1 MaTepHaJIoB cieayriux MarepHer — pecypcos:

7. MunncrepcTBo obpasoBanus PD:  http://www.informika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/

8. Tectuposanwue online: 5 - 11 kmaccer:  http://www.kokch.kts.ru/cdo/


http://www.informika.ru/
http://www.ed.gov.ru/

9. Ileparormyeckass  macrtepckas, ypoku B VHrepHer u  MHOroe
http://teacher.fio.ru

10.  Hossle TexHonoruu B oopazoBanuu:  http://edu.secna.ru/main/

11. [TyTeBOoaUTEND «B MUpe HayKH»
http://www.uic.ssu.samara.ru/~nauka/

12. Merasuamnukinoneans Kupuia u Medomus: http://mega.km.ru

13. CalThl «DHIMKJIONEAUNA SHIUKIONEANIY, HAPUMED:

-http://www.encyclopedia.ru/

TemaTn4eckoe IJIAHUPOBAHHUE

JUI MKOJbHHUKOB:

http://www.rubricon.ru/

10 kaacc
Ne Tema KoimuecTBo KosmuecTBo
n/n 4acoB KOHTPOJIbHBIX
pador

1 [ToBTOpenue kypca 7-9 kinaccos 4 1

2 JleficTBUTENbHBIC YKCIIA 20 1

3 Yucnosbie QyHKIIUU 15 1

4 Tpuronomerpuueckne GyHKIUU 33 1

5 TpuronomeTpruyeckue ypaBHEHHS 14 1(2q)

6 [TpeoGpa3oBanue Tpuronomerpuyeckux | 30 1(29)
BBIPKEHUMN

7 KommiekcHbie uncna 15 1

8 [TpousBoHas 42 2(4q)

9 KomMOunHaTopuka u BEposSTHOCTh 14 1

10 O060011aro1Iee TOBTOPCHHE 17 1(249)

11 Hroro 204 12(164)

11 kaacc
Ne Tema KosmmuectBo KosmuectBo
n/n 4acoB KOHTPOJIbHBIX
pador

1 IToBTOpenue kypca 10 kiacca 6 1

2 MHorouieHsl 17 1(29)

3 Crenenu u kopHH. CTeneHHble (yHKIIUU 35 2(4u)

4 [TokazarenbHass u  Jorapupmuyeckas | 45 2(4u)
byHKIIMHN

5 ITepBooOpasHast 1 HHTETpaI 13 1

6 OneMeHThl  TeopuM  BeposTHOCTH U | 13 -
MaTeMaTHYECKON CTaTHCTUKA

7 VYpaBHenuss u HepaBeHcTBa. Cucremsl | 48 2(4u)
ypaBHEHU U HEPABEHCTB

8 O060011aro1IIee TOBTOPCHHE 27 1(29)

9 Htoro 204 10(184)



http://teacher.fio.ru/
http://www.uic.ssu.samara.ru/~nauka/
http://www.rubricon.ru/
http://www.encyclopedia.ru/



