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MNOACHHUTEJ/IBHAS 3AIINCKA
[aHHasn paboyasa nporpaMmma OpuUeHTMPOBAHA Ha yuuTenen matemaTtuku, paborarowmx
B 10 — 11 knaccax no YMK LLU.A. AnumoB n ap. n paspabotaHa B COOTBETCTBMM CO
cnenyoLwmMm HOpMaTUBHBIMU AOKYMEHTAMM:

- @enepanbHbBIN TOCYAAPCTBEHHBIN 00pa30BaTEeNbHBIN CTaHIAPT CPEIHETO 00IIEro 00pa3oBaHus
(yTB. mpuka3zoM MunucrepcTa oopazoBanus U Hayku PD ot 17 mast 2012 . N 413);

- OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl cpenHero oomero oopasosanus (10-11 kmaccsl) Ha
2018-2020 yu. 1

- YMK: AnreOpa u Hauana MareMatudeckoro ananusa. 10-11 kraccel.: yue0. as
o0mieo0pa3oBar. opranu3anuii : 6a30BbIi U yriayoneHHbIH yposers / L. A. Anmumos, FO0.M.
Konsarun, M.B. Konsirun, M.B. Tkauésa u ap. — M.: I[Ipocsemienue, 2018.

OOyueHue mMareMaTHKe B cpeiHel 0011e00pa30BaTeNIbHOI MIKOJIE HAIIPaBJICHO Ha JOCTHXKEHUE
CJIEYIOIIUX

neJieil M3y4eHus:

OoBIageHue CMCTEMON MaTEMATUYECKUX 3HAHUIN U YMEHUIN, HEODXOANMbIX A5
NPUMEHEHNA B NPaKTUYECKON AeATENTbHOCTU, U3YHEHUS] CMEXHbIX OUCLMMNIIVH,
NPOAOIMKEHNSA 0Opa3oBaHUs;

MHTenneKTyanbHoe pa3Butue, GoOpMMpoOBaHNE Ka4YeCTB JINYHOCTU,
HEeoBXOAMMbIX YESTOBEKY AN NOSTHOLEHHOW XU3HN B COBPEMEHHOM 06LLECTBE: AICHOCTb
N TOYHOCTb MbICIN, KPUTUYHOCTb MbILLSIEHUS, UHTYULMS, NOrMYecKoe MblluneHne,
3NIEMEHTbI anropuTMMUYECKOWN KyNbTypbl, NPOCTPAHCTBEHHbIX NPeaCcTaBleHnn,
CMOCOBHOCTb K NPEeOAONEHNIO TPYAHOCTEN;

¢hopmupoBaHue npeacraBneHnn o6 naesx n Metogax MateMaThky Kak
YHMBEPCANbHOroO A3blka HaykKn U TEXHUKWU, CpeaCcTBa MOLENNPOBaHUS SABIEHUN U
NPOLIECCOB;

BOCMUTaHME KyNbTypbl JIMYHOCTU, OTHOLLEHUS K MaTeMaTUKe KakK K YacTn
o0bLLe4enoBeYeCcKomn KynbTypbl, MOHMMAHUE 3HAYMMOCTN MaTeEMaTMKN AN Hay4YHO-
TEXHNUYECKOro nporpecca;

npuobpeTeHne KOHKPETHbIX 3HAHWUIN O NPOCTPAHCTBE N NPAKTUYECKN 3HAYUMbIX
yMEHUI, bOpMUPOBaHME A3blKa OnNucaHnsa 06bEKTOB OKpYKatoLero mupa, ans
pas3BUTUSA NPOCTPAHCTBEHHOIO BOOOPaXEHUS U MHTYULMU, MaTEMaTUYECKOW KyNbTypbl,
AnNs 9CTETUYECKOro BOCNUTaAHUSA 0byyatoLwmxcs.

1. B HanpaBlieHUU JIUYHOCMHO20 PA3GUMUA .
Pa3BuTHE NOrMYECKOr0 U KPUTUYECKOTO MbILLSIEHUS, KYNbTYPbl peyn,
CMOCOBHOCTU K

YMCTBEHHOMY 3KCIIEPUMEHTY;
CDOpMVIpOBaHI/Ie Yy yYallnxca MHTeﬂﬂeKTyaﬂbHOﬁ YeCTHOCTU A O6'beKTI/IBHOCTVI,

CIIOCOOHOCTH K MMPEOAOJJICHHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BBITCKAOIINX U3

O6BII[CHHOFO OIIbITA,
BocnuTtaHme kadecTB NUYHOCTK, oBecneunBaroLLmx couunarnbHYyro MOOUNBHOCTD,

CHOCO6HOCTB HpI/IHI/IMaTL CaMOCTOSATCIIBHBIC pemeHI/m;
dopMMpOoBaHMA KayeCTB MbILLNEHNs, HEOBXOAMMbIX AN aganTauuv B
COBPEMEHHOM

MH(GOPMAIMOHHOM O0IIECTBE;



PasBuTHe nHTEPECA K MaTeEMaTMYECKOMY TBOPYECTBY Y MaTteMaTUYECKMX
cnocobHoCTEN.

2. B memanpeomemnom nanpaenenuu:
dopmMmpoBaHne NpeacTaBneHnini o MaTemMaTUKe Kak YacTu obLueyenoBe4eckomn

KynbTypbl,
0 3BHAYUMOCTHU MAaTEMATHUKU B Pa3BUTHU LUBHUIIN3allHUU U COBPEMEHHOTO O6H.[eCTBa;

Passutune I'IpeD,CTaBJ'IeHI/Iﬁ O MateMaTuke Kak cbopme onncaHunda n metToge
NO3HaAHUA

HefICTBHTeHBHOCTH, CO31aHUC YCJ'IOBI/Iﬁ JJIA HpI/IO6peTeHI/IH ICPBOHAYAJIBHOI'O OIIbITA

MAaTCMaTUYICCKOroO MOACIUPOBAHMA,
CDOpMVIpOBaHI/Ie O6LL|,I/IX cnocoboB I/IHTeJ'IJ'IeKTyaJ'IbHOI7I OEeATEelNIbHOCTMN,
XapakTepHbIX ansa

MATE€MAaTHKHU U SBJISIOIIMXCA OCHOBOW MO3HABATEIIbHOM KYJIBTYpbI, 3HAUUMOM IS
pa3IMYHBIX cep YeTOBEUSCKOMN JIeITeIbHOCTH.

3. B npeomemnom nanpagnenuu:
OBJ'IaLI,eHVIe mateMaTtn4eCKMMn 3HaHNAMU N YMEHUAMMN, H606XO,EI,VIMbIMI/I ansa

MPOJIOIKEHUST 00YUEHHUS B CTapIIei IIKOJIE WJIM UHBIX 00IIe00pa3oBaTeIbHBIX

YUPCIKACHUAX, NUBYYCHHA CMCKHBIX JUCHUILIIMH, IPUMCHCHUS B HOBCCI[HGBHOﬁ KHU3HU,
CospaHve oyHaameHTa ans matemMaTU4ecKoro passutnd, opmMmpoBaHus
MEXaHN3MOB

MBIIIJICHUS, XapaKTCPHBIX AJIA MaTeMaTUICCKOI JACATCIIBHOCTH.

3agaum o0yueHms:

cucTemaTmsaums CBeeHUn 0 Ymcnax; ndydeHne HoBbIX BUOOB YMCIOBbIX
BbIpaXXeHUn 1 opmyr; COBEPLUEHCTBOBaHME NPAKTUYECKUX HaBbIKOB U
BbIYMCINNTENBHON KYNbTypbl, pacluMpeHe u cCoBepLUEeHCTBOBaHNe anrebpanyeckoro
annapara, c)OpMMPOBAHHOIO B OCHOBHOW LLKOSE, N €ro NPUMEHEHUE K PELLEHNIO
MaTemMaTU4eCcKMX U HeMmaTteMaTnyecknx 3agay;

paclumpeHve n cuctemaTmsaums obLmx ceegeHnin o PyHKUUSAX, MONONHEHne
Knacca usy4yaemMblx OYHKLMI, UINCTPauns WUPOThl MPUMEHEHUS OYHKUUIN A5s
OMNMCaHNA N N3y4eHns pearnbHbIX 3aBUCUMOCTEN;

pasBuTHe NpeacTaBneHni 0 BEPOATHOCTHO-CTAaTUCTUYECKNX 3aKOHOMEPHOCTSX B
OKpy>KatoLiemMm M1pe, COBEPLUEHCTBOBAHNE UHTENMEKTYarnbHbIX U PeYEBbIX YMEHUI
nyTem oboralleHnss MatemaTuyecKoro A3blka, pasBuUTUSA NOrMYECKOro MbILLITEHNS.

MecTto npeameTa: Pabo4yasi nporpamma coctaeneHa Ha ocHoBe [f'ocyaapCTBEHHOMO
cTaHgapTa cpegHero (nonHoro) obuero obpasoBaHMs NO MaTeMaTuke U B COOTBETCTBUM
C nporpammon ans obueobpasoBaTtenbHbix ydpexaeHun no anredpe 10 - 11 knacchl,
coctaBsutens: bypmucTtposa T.A.-M.: lNpoceeLeHne,2010.

Mporpamma paccumtaHa: B 10 knacce Ha 102 yacos, B 11 knacce Ha 102 yaca (3 4yaca
B Heaento).




H.]'IaHI/IpyeMI)Ie peE3yJabTarTbl 0OCBOCHUS IIPCAMETA

Ha 6a30BoM ypoBHE BBIITYCKHUKH HaydaTcs UCTIOJIb30BaTh 3HAHUS B MOBCETHEBHOM KU3HU U
o0ecreynBaTh BOZMOXXHOCTH YCIIEHITHOTO MPOAOJDKEHUS 00pa30BaHUs MO CHEUATbHOCTSIM,
HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAaHUEM MATEMaTHUKH.

BbINyCKHUK NOIYYUT BO3MOKHOCTh HAYUYUTHCS PA3BUTHIO MBILUICHHUS, UCIIOJIb30BaHUIO B
MOBCEIHEBHOM JKHU3HU U 00€CII€YeHUs] BOZMOKHOCTH YCIEIIHOTO MPOJOIKEHUS
00pa3oBaHMs MO CHEIMATIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM HCIIOIb30BAHUEM
MaTeMaTUKU

Tpebosanus k pezyromamam.

DJIeMEHTbI TEOPHH MHOKECTB U MaTeMaTH4YeCKOM Joruku: OnepupoBars Ha

0a30BOM YpPOBHE MOHSATHIMH: KOHEYHOE MHOKECTBO, HJIEMEHT MHOKECTBA, TOJJMHOKECTBO,
nepecedyeHue U 00beAMHEHNE MHOXKECTB, YACIOBbIE MHOXKECTBA Ha KOOPAUHATHOM MPSIMOIA,
OTPE30K, HHTEPBAJI;

OIepupoBaTh Ha 0A30BOM YPOBHE MOHATUAMU: YTBEPKACHUE, OTPULIAHNE YTBEPKACHUS,
VCTUHHBIE U JIOKHBIE YTBEPKACHUS, IPUUNHA, CJIEICTBUE, YaCTHBIN CiTydaii
00I1IerOyTBEPKACHUS, KOHTPIPUMED;

HaXOIUTh IlepeceueHre U 00ObeANHEHHE IBYX MHOXKECTB, PEICTaBICHHBIX Ipa)u4ecKH Ha
YUCJIOBOM IIPSAMON;

CTPOUTH HA YMCIOBOU MIPSIMON OJMHOXKECTBO YHCIOBOIO MHOXKECTBA, 3aJaHHOE
IIPOCTENIINMHU YCIIOBUSMU;

pacro3HaBaTh JIOKHBIE YTBEPXKIECHUS, OINOKH B PaCCyKACHUAX, B TOM YHCIIE C
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noBceaHEBHOM )KU3HU U ITPU U3YUEHUH JPYTHUX MPEIMETOB!

HCIIOJIb30BaTh YMCIIOBbIE MHOYKECTBA HA KOOPAMHATHON IIPSIMOM 1JI1 OIIMCAHUS PEAJIbHBIX
MIPOLIECCOB U SIBJICHUI;

IIPOBOJIUTH JIOTMYECKHUE PACCYKJIEHUS B CUTyalUsIX TOBCEIHEBHOM JKHU3HU

Yucaa n Beipaxkenus: OnepupoBath Ha 6a30BOM YPOBHE MOHATHAMU: IEJI0€ YHCIIO,
JIETUMOCTh YuCell, OOBIKHOBEHHAs IPO0b, JeCITUYHAS Ap00b, palliOHAIEHOE YHCIIO,
npuOMMKEHHOE 3HAUCHHUE YHCTIa, YaCTh, OIS, OTHOLLICHHE, IIPOLICHT, MTOBBILICHUE U
MOHMKEHUE Ha 33J]aHHOE YKCIIO IPOIICHTOB, MacITao;

orepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: JIOTapU(M YHCIIa, TPUTOHOMETPHUYECKAS
OKpY>KHOCTb, I'paJlyCHasi Me€pa yIjia, BeIU4YMHA yIJIa, 33JaHHOT0 TOUYKOM Ha
TPUTOHOMETPUUYECKOW OKPYKHOCTH, CHHYC, KOCUHYC, TAHI'€HC ¥ KOTAHT€HC YIJIOB, HUMEIOILINX
MIPOU3BOJIbHYIO BETUYHHY;

BBITNIOJHATH apU(METHUECKUE IEUCTBUS C LIEIBIMU U PALIMOHAIBHBIMU YHCIIAMU;
BBINOJIHATH HECJIOKHBIE TPE0OPa30BaHUs YUCIOBBIX BBIPAXKEHUI, COEPIKALINX CTECHH
YHUCeIl, THO0 KOPHH U3 YHCEII, TUOO0 Jorapu(Mbl UUCETT;

CpaBHUBATh PallMOHAJIbHBIEC YKCIIa MEXIY cO00ii;

OLIEHMBATh U CPAaBHUBAThH C PALIMOHAIBHBIMH YHCIIAMH 3HAYEHUS LIEJIbIX CTETIeHEeH unce,



KOpHEH HaTypanbHON CTETIEHU U3 YHCell, JIOTapu(MOB UKCEN B POCTHIX CIyYasx;
n300pakaTh TOYKaMU HA YHCIIOBOM MPSIMOH LIeJble U PallMOHATIbHbBIC YUCIIA;

n300paxaTh TOYKAaMH Ha YUCIIOBOW MPSIMOM IEJIbIE CTETIEHU YHUCeTl, KOPHU HATypaJTbHOM
CTETIEHH U3 YHCEJI, Jorapu(pMbl YUCEN B IPOCTHIX CIIy4Yasix;

BBITIOJHSATH HECTIOKHBIE TPE0Opa30BaHus 1ENbIX U APOOHO-pAIIIOHATILHBIX OYKBEHHBIX
BBIPAKCHU;

BBIpa)XaTh B MPOCTEHILINX CIIyyasX U3 PAaBEHCTBA OJIHY IEPEMEHHYIO Yepe3 IpyTue;
BBIUUCIIATH B MMPOCTHIX CIyYasiX 3HAUCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBIISISE HEOOXOUMBIE TTOICTAHOBKU U MPEOOPA30BAHNUS;

n300paXkaTh CXEMAaTHYECKH YTOJ, BEJIMYMHA KOTOPOTO BEIpAaXKEHA B rpaycax;

OLICHMBATh 3HAKU CHHYCAa, KOCUHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noBceiHEBHOI KU3HU U TIPU U3YUCHHUU JIPYTHX YICOHBIX MTPEIMETOB:

BBITIOJIHATH BBIYHUCIICHUS TIPU PEIICHUH 3a]1a4 IPAKTHUECKOTO XapaKTepa;

BBITIOJTHATH MPAKTHYECKUE PACUETHI C UCTIONB30BaHUEM IIPU HEOOXOIMMOCTH CITPABOYHBIX
MaTepHUajIoB U BHIYUCIUTEIBHBIX YCTPOICTB;

COOTHOCHTH PeajbHbIC BEJTHUNHBI, XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA C X
KOHKPETHBIMH YHCJIOBBIMH 3HAUCHHUSIMH;

UCIIOJIb30BaTh METO/IbI OKPYIJICHUS, TPUOIMKEHUS U IPUKUIKU TIPU PEILICHUU
MPAaKTUYECKHUX 3a/1a4 TOBCEAHEBHOM KI3HH

YpaBHeHNsI M HEPABEHCTBA:

Pemrate nuHElHBIE YpaBHEHUS M HEPABEHCTBA, KBAJIpaTHBIC YPaBHEHHS,

pemiarth Jorapudmudeckue ypaBHeHus Bua log a (bx + ¢) = d u nmpocTeiinue HepaBeHCTBA
Buaa log a x <d;

peliaTh nokas3areiabHble ypaBHEHUs, Buaa abx+c= d (rae d MOKHO MpecTaBUTh B BUIE
CTENIEHU C OCHOBAHHUEM a) M MPOCTeHIIe HepaBeHCTBa Buaa ax < d (rae d MoxkHO
NPEJCTaBUTh B BUJIE CTENICHH C OCHOBAHUEM a);. IPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH
MPOCTEHIIIETO TPUTOHOMETPUYECKOTO YPaBHEHUS

BUJA: Sin X = a, COS X = a, tg X = a, ctg X = a, r71e a — TabJIMYHOE 3HAUCHHE
COOTBETCTBYIOILICH TPUTOHOMETPHUECKON (PYHKIIHH.

B noBceHEeBHOI KU3HU U IPU U3YUYSHUH JAPYTHX MPEIMETOB!

COCTaBJIATh U pelllaTh YPAaBHEHUS U CUCTEMbl YPABHEHUH NPH PEILICHUH HECIO0KHBIX
MPAaKTUYECKHX 3a/1a4

@ynknmun: OnepupoBars Ha 6a30BOM ypOBHE MOHSATHSIMM: 3aBUCUMOCTD BEJIMYMH,
(byHKIUS, apryMeHT U 3HaueHHe (PyHKINHU, 00JIacTh ONpeesIeHHsI 1 MHOKECTBO 3HAYCHHH
¢byHKIuY, rpaduK 3aBUCUMOCTH, TpaduK GYHKUUHU, HYyIU (YHKINUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3PACTAHUE HAa YMCIOBOM IIPOMEXKYTKE, YObIBAHNE HA YHUCIOBOM
IPOMEXKYTKE, HanOOoJIbIIIee U HAMMEHbIIIEe 3HAYCHNE (PYHKIMH HA YHUCIIOBOM IMPOMEXKYTKE,
NepUoIuecKast yHKIUS, IEPUOT;

orepupoBaTh Ha 0A30BOM YPOBHE MOHATHUAMU: TIpsiMasi U 00paTHAst MPOTIOPIIMOHATILHOCTh
TMHEWHAas, KBapaTHIHasl, JorapiuMudecKkas 1 moka3arelbHas QyHKIHH,
TPUTOHOMETPUYECKHE (DYHKIINH;

pacro3HaBath rpauKu dIEeMEHTAPHBIX (QYHKITUH: TIPSAMOI 1 0OpaTHOMH
IIPONOPLUUOHAIBHOCTH, TUHEHHOMN, KBaApaTHUHOM, JorapudMuyeckoil 1 noka3zaTeJabHOM
(GYHKIMIA, TPUTOHOMETPUYECKUX (PYHKLINIA;

COOTHOCHUTH TpaKH AIEMEHTApPHBIX (PYHKIUI: IpIMON 1 0OpaTHON MPONOPIMOHATBHOCTH,
JTMHEHHOM, KBaIpaTUYHOM, JTIOTapu(PMUIECKON 1 TTOKa3aTeIbHON (QYHKITUH,



TPUTOHOMETpUYECKUX QYHKLUI ¢ (hopMynaMu, KOTOPBIMU OHH 3a/1aHbl;

HaXOJUTh MO TpaguKy NpUOMKEHHO 3HAUCHUS (PYHKIUU B 33/IaHHBIX TOYKAX;

OIpeaeNsATh 1o rpaduky cBOHCTBA (PYHKUNU (HYIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKA MOHOTOHHOCTH, HAaMOOJIbIIINE U HAMMEHBIIINE 3HAUCHHS U T.I1.);

CTPOUTH 3CKM3 rpaduka GyHKIMH, yIOBIETBOPSIOLIECH NPUBEACHHOMY HabOpy yCIOBHMA
(mpoMexxXyTKH Bo3pacTaHusi / yObIBaHUS, 3HaYeHUE (PYHKIMM B 33JaHHOM TOUKE, TOUKU
SKCTPEMYMOB H T.11.).

B noBceaHEBHOM )XKU3HU U ITPU U3YUEHUH JPYTUX IPEIMETOB:

OIIpENeNsATh 10 rpadrkaM CBOHCTBA peabHBIX MPOILECCOB U 3aBUCUMOCTEN (HanbobIIne u
HAauMEHbBIINE 3HAYECHUS, IPOMEXKYTKN BO3paCcCTaHUs U yObIBaHUS, TPOMEXKYTKU
3HAKOMOCTOSHCTBA U T.I1.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOM CUTyalluu
JJIeMeHThI MaTeMaTH4ecKoro anaan3a: OnepupoBath Ha 0a30BOM YpOBHE

MOHSTUSIMU: TIPOU3BOJHAS (PYHKIIMU B TOUKE, KacaTeslbHas K rpaduky QyHKIUH,
poN3BOHAS (DYHKIINY;

OTIpe/IeNATh 3HaUeHUE MPOU3BOTHON (DYHKIIUHU B TOUKE MO M300paXKeHHIO KacaTeIbHOU K
rpauKy, IPOBEIEHHOW B 3TON TOUKE;

pelaTh HECJIOKHBIE 33/1a4i Ha IPUMEHEHHE CBSA3U MEKAY IMPOMEXYTKaMH MOHOTOHHOCTH U
TOYKaMU 3KCTpeMyMa (QyHKIUH, C OTHOW CTOPOHBI, U MPOMEXKYTKaMHU 3HAKOIIOCTOSIHCTBA U
HYJISIMUA TTPOU3BOAHON 3TOM (PYHKIIMH — C APYTOM.

B noBceaHeBHOM )XKU3HU U MTPU U3YUEHUH JPYTUX MPEIMETOB:

HOJIb3YACh Ipa)uKaMu, CPABHUBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILIEHNUS,
YBEITUYCHUS U T.11.) WU CKOPOCTHU YObIBaHUS (TIaACHUS, CHIDKCHHSI, YMEHBIIIEHUS U T.I1.)
BEJIMYMH B PEaJIbHBIX MPOIIECCaX;

COOTHOCHTB I'pa()MKH pealibHbIX MPOLIECCOB U 3aBUCUMOCTEH € MX ONUCAHUIMHU,
BKJIIOYAIOIIMMU XapPaKTEPUCTUKU CKOPOCTU U3MEHEHUs (OBICTPBII POCT, MiIaBHOE
MOHMXEHUE U T.IL.);

HCTIOJIb30BaTh I'paKU peabHbIX MPOLIECCOB IS PELICHUS HECIOKHBIX MPUKIIAAHBIX 3a1a4,
B TOM YHCJIE ONPEAENss M0 rpaduKy CKOpOCTh X0J1a MPOLECCapUBOAUTE HECKOJIBKO IPUMEPOB
KOpHEH IPOCTEHIIETO TPUTOHOMETPUYECKOIO YPABHEHUS

BUJA: Sin X = a, COS X = a, tg X = a, ctg X = a, r71e a — TabJIMYHOE 3HAUCHHE
COOTBETCTBYIOIIECH TPUTOHOMETPHUUECKON (DYHKIIUH.

B noBceaHEBHOM )XKU3HU U ITPU U3YUEHUH JPYTHUX MPEIMETOB!

COCTAaBJIATh U pellaTh yPaBHEHUS U CUCTEMbI YPaBHEHUM NP PELIEHUH HECTIOXKHBIX
IIPAKTHUUYECKUX 3a7au

®ynkuun: OneprpoBars Ha 0a30BOM ypOBHE MOHATUSAMU: 3aBUCUMOCTh BEJINYUH,
(byHKIUS, apryMeHT U 3HaueHHe (PyHKIUHU, 00JIacTh ONpeaesICHHsI 1 MHOKECTBO 3HAYCHUH
¢byHKIMH, rpaduK 3aBUCUMOCTH, TpaduK QyHKINYU, HYJIM QYHKIMH, TPOMEKYTKU
3HAKOITOCTOSIHCTBA, BO3PACTAaHHE HA YUCIIOBOM IMPOMEXYTKE, yOBIBAaHHE HA YUCIIOBOM
MIPOMEXKYTKE, HauOoJIbIIIee U HaUMEHbIlIee 3HaueHrne (YHKIIMH Ha YHCIIOBOM IIPOMEXKYTKE,
nepuoIuecKkast PyHKIUS, IEPUOT;

OIepUpoBaTh Ha 0A30BOM YPOBHE MOHATUAMU: psiMast U 00OpaTHAs MPOHNOPLUOHATLHOCTh
JUHEeNHasl, KBaJpaTuyHasi, JjorapuMuueckas u nokasareabHas QyHKINH,
TPUTOHOMETpUYECKHE (PYyHKIINHU;

pacno3HaBath rpaduKy IeMEHTapHbIX (PYHKIUI: IpsAMOil 1 0OpaTHON
MIPOTOPITMOHAIIBHOCTH, TUHEHHOH, KBaIPaTUYHOM, JIOTapu(PMHUIECKON U TTOKa3aTeIbHOMN



(GYHKIHIA, TPUTOHOMETPUYECKUX PYHKLUH;

COOTHOCHTB T'pa(pMKH I€MEHTApHBIX (PYHKIMNA: IPAMOM U 0OpaTHOM MPONOPIIMOHAIBHOCTH,
JTUHEHHOM, KBaIpaTUYHOM, JTIOTapu(PMUIECKON 1 TTOKa3aTeIbHON (QYHKITUH,
TPUTOHOMETPUYECKUX (QYHKIUI ¢ (hopMynaMu, KOTOPBIMU OHH 3a/1aHbI;

HAXOIUTh MO TpaduKy NpUOIMKEHHO 3HAUeHUs (DYHKIMH B 33/IaHHBIX TOYKAX;

OIIpEeneNsTh 1Mo rpaduky cBOMCTBa (YHKINU (HYIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEXYTKA MOHOTOHHOCTH, HAaMOOJIbIIINE U HAMMEHBIINE 3HAUCHUS U T.I1.);

CTPOUTH 3CKH3 rpaduka GyHKIUH, yIOBIECTBOPSIONICH NPUBEACHHOMY HAOOPY YCIOBHMA
(mpoMexxyTKH Bo3pacTaHus / yObIBaHUS, 3HaUeHUE (PYHKIMM B 33JaHHOM TOUKE, TOUKU
AKCTPEMYMOB H T.1I.).

B noBceaHEBHON KM3HU U ITPU U3YUEHUH JPYTHUX NPEIMETOB!

OTIPEIEIISATH 10 rpad)ikaM CBOKWCTBA peabHBIX MPOIECCOB U 3aBUCUMOCTEN (HanOOIbIINe U
HAauMEHbBIINE 3HAYECHUS, IPOMEKYTKU BO3pACTaHUS U YOBIBAHUS, IPOMEXKYTKU
3HAKOIOCTOSTHCTBA | T.I1.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKOM CUTyalluu
JJieMeHThI MaTeMaTH4eckoro anaau3a: Onepuponars Ha 0a30BOM ypOBHE

TIOHATHUSIMHU: TIPOU3BOIHAS (PYHKIMH B TOYKE, KacaTelbHas K rpaduky QyHKIUH,
MPOU3BOIHAS (PYHKIIHH;

OTIpe/ENATh 3HaUeHUE MPOU3BOIHON (DYHKIIUHU B TOUKE MO N300paKEHHIO KacaTeIbHOU K
rpaduKy, MpOBEACHHOM B 3TOM TOYKE;

pelIaTh HECIOXKHBIE 3a/1a41 Ha TIPUMEHEHHUE CBSI3U MEX]Ly TPOMEXYTKaMU MOHOTOHHOCTH U
TOYKaMU dKCTpeMyMa (QYHKIUH, C OMHOW CTOPOHBI, U TPOMEKYTKaMHU 3HAKOIIOCTOSIHCTBA U
HYJISIMUA TIPOU3BOAHON 3TOM (PYHKIIMH — C APYTOM.

B noBceaHeBHOM XU3HU U MTPH U3YYCHHUH JPYTHUX MPEIMETOB:

MOJIB3YSICh rparKamMu, CpaBHUBATh CKOPOCTH BO3pacTaHUs (POCTa, MOBBILICHHUS,
YBEJIUUEHUS U T.I1.) MM CKOPOCTHU YOBIBaHUS (IIaleHUs], CHIDKEHHSI, YMEHBIIECHUS U T.I1.)
BEJIMYMH B PeaNbHBIX MpoIleccax;

COOTHOCHTB Tpa(MKi peasibHbIX MPOLIECCOB U 3aBUCUMOCTEH € UX ONMUCAHUIMHU,
BKJTIOYAIOIIMMHU XapaKTEPUCTUKH CKOPOCTH U3MEHEHHUS (OBICTPHIN POCT, MIIaBHOE
MOHWKEHUE U T.IL.);

HCIOJIb30BaTh I'paMKU peabHbIX MPOLIECCOB Ul PELICHUS HECIIOKHBIX TPUKIIAAHBIX 3aa4,
B TOM YHCIIE ONpPEAeNss Mo rpaduky ckopocTs xofa nporeccaCTaTHCTHKA H TeopHs
BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPHUKA:

OmnepupoBats Ha 6a30BOM ypPOBHE OCHOBHBIMHU OIMCATEILHBIMU XapaKTEPUCTUKAMHU
YHCI0BOro Habopa: cpenHee apumeTnieckoe, Menuana, HauOoJbIlee 1 HauMEHbIIIee
3HAYEHUS,;

orepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMH: YACTOTA U BEPOSITHOCTH COOBITHS, CITy4alHBIN
BbIOOD, OMBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMU;

BBIUHCIISATH BEPOSITHOCTU COOBITUI Ha OCHOBE MOACYETA YUCIIa UCXOJIOB.

B noBceaHeBHOM )XU3HU U MTPU U3YUEHUH JPYTHUX MPEIMETOB:

OLIEHUBATh U CPAaBHUBATh B MIPOCTHIX CIIydasiX BEPOATHOCTH COOBITHI B peanbHOM KU3HU;
YUTaTh, COMOCTABIIATH, CPABHUBATH, MHTEPIIPETUPOBAThH B MPOCTHIX CIydasx peajabHble
JaHHbIE, PEICTaBICHHbIE B BUE TaONIHUL, AUarpaMM, rpaduKoB

TexcroBble 3a1aun: Penate HeCI0KHbBIE TEKCTOBBIE 33]JaUl PAa3HBIX TUIIOB;
aHAJIM3UPOBATh yCIIOBUE 33a4M, TP HEOOXOIUMOCTH CTPOUTH IS €€ PEeLICHHs
MaTeMaTHYECKYI0 MOJIEIb;



MIOHUMATh ¥ MCIIOJIh30BAaTh JUISL PEIICHHS 33a]]aul HHPOPMAIIUIO, TIPE/ICTABICHHYIO B BUJIC
TEKCTOBOW M CUMBOJIBHOM 3aITUCH, CXeM, TaOJHII, Tuarpamm, rpakoB, pUCyHKOB;
JICWCTBOBATH 10 aJITOPUTMY, COJICPKAIIEMYCS B YCIIOBUH 33]1auH;

UCTIOJIb30BaTh JIOTMYECKUE PAcCyKACHUS IPU PEIICHUH 3a/1a4H;

paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSIMH, BEIOUpast U3 BCeil nH(GOpMAIINK, TaHHBIC,
HEOOXOMMBIE JIJIs pEIICHUs 3a/1a4H;

OCYILIECTBIISATh HECTIOKHBIHM 1epedop BOZMOXKHBIX PELICHUH, BBIOMpAs U3 HUX ONTUMAJIbHOE
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM B yCIIOBUH;

aHAJIM3UPOBATh U UHTEPIIPETUPOBATH TIOTYUYSHHBIC PEIICHUS B KOHTEKCTE YCIOBUSA 33/1a4H,
BBIOMPATH pEIICHUs, HE POTUBOPEYAIE KOHTEKCTY;

pemaTh 3a7a4 Ha pacueT CTOMMOCTHU MOKYTIOK, YCIIYT, IIO€3/I0K U T.IL.;

pelaTh HECIIOKHBIE 33/1a4H, CBSI3aHHBIC C JIOJIEBBIM yYacTHEM BO BIAJCHUN (UPMOH,
MPeIIPUITHEM, HEIBHKUMOCTHIO;

pemarh 3a7a4n Ha MPOCTHIC MPOICHTHI (CHCTEMBI CKUIOK, KOMUCCHH) ¥ Ha BBIYHCIICHHE
CIIOKHBIX MTPOIIEHTOB B PA3JINYHBIX CXEMaX BKJIAZIOB, KPEUTOB U UTIOTEK;

pemarh MpakTUIEeCKHe 3a1a4ur, TPEOYIOIINe HCITOB30BaHUS OTPHUIIATEIIHHBIX YHCEN: Ha
oTpeieNIeHNe TEMIIEPaTyphl, Ha OTIpeIeICHUE TTOJIOKEHUSI Ha BPEMEHHOM OCH (10 HamIen
3pBI ¥ TIOCJIE), HA ABMKEHHUE JICHEKHBIX CPEJCTB (TIPUX0/1/pacxof), Ha ONpeIeICHUE
[TyOUHBI/BBICOTHI U T.I1.;

UCTIOJIb30BaTh MOHSATHE MacITada il HAXOKICHUS PACCTOSHHI U JUTHH Ha KapTax, IIaHax
MECTHOCTH, TUTaHAX TOMEIIEHHH, BEIKPOMKaX, P paboTe Ha KOMIIBIOTEPE U T.1I.

B noBce1HEBHOI KU3HU U TIPU U3YUYCHHUU JIPYTHX MPEIMETOB:

pelaTh HECIIOKHBIE MPAKTHYECKUE 3a/1a41, BOSHUKAIOIINE B CUTYallUsX MTOBCETHEBHOM
KU3HH

Conep:xkanue npeamera
IIporpamma III.A. AnumoBa npescTaBieHa CAEAYOIIMMU 3JIEMEHTAMU COJEPKaHUS:
JleidcTBUTEILHBIE YMCJIA
ensie u panmoHanbHbIe yucia. [lelicTBurenbHbie yncia. beckoneuHo yObIBaroas
reoMeTpuyeckas nporpeccusi. Apudmerndeckuil KOpeHb HaTypanbHOU cTerneHu. CTeneHb ¢
paloHaIbHBIM U IEWCTBUTEIBHBIM IIOKA3aTEISIMU.
OcHoOBHasl L1eJ1b U3yYEHHsI JAHHOTO pa3Jiesia MpOrpaMMbl — CUCTEMAaTH3UPOBATh U 0000IIHTS 3
HaHUS O JeMCTBUTEIBHBIX UnciIax; cOPMUPOBATH IOHATUE CTETIEHU C
NeMCTBUTEIbHBIMIIOKA3ATENIEM; HAYYUTh IPUMEHITh ONIPEIEICHNS apU(PMETUUECKOr0 KOPHS U
CTEIEHH, a TAKKE
MX CBOWCTBA IPH BHITIOJIHEHUH BBIYMCIICHUH 1 IpeoOpa30BaHUH BBIPAKECHUH.
Crenennasi pyHkuus
Crenennas @yHkuus, e€ cBoiicTBa u rpaduk. Bzaumuo obpatasie pyHkuuu. PaBHOCUIIbHBIE
ypaBHEHHUs U HepaBeHCTBa. MppanuoHansHble ypaBHeHus. MppanyoHanbHble HEPaBEHCTBA.
OcHoBHasl 11e€1b — 0000LIUTH U CUCTEMATU3HPOBATh U3BECTHBIE U3 Kypca alnredpbl OCHOBHOM
IIKOJIbI CBOMCTBA (DYHKIIMI; U3yYUTh CBOMCTBA CTENEHHBIX (DYHKIUI ¢ HATypaJIbHBIM U LIETbIM
ITOKA3aTeJIIMU U HAyYUTh IIPUMEHSATD UX IIPH PEILICHUN YPAaBHEHUHN U HEPABEHCTB;
copMHUPOBaTH MOHATHE PABHOCUIBHOCTH YPaBHEHH, HEpAaBEHCTB, CUCTEM YPaBHEHUH 1
HEPABEHCTB.
Iloka3zarejbHast PyHKUIMA
IToka3zarenbHas QpyHKIM, €€ cBoiicTBa U rpaduk. [lokazarensHblie ypaBHeHus. [lokazaTenbHble



HepaBeHCTBAa. CHUCTEMBI [TOKA3aTeNIbHBIX YPABHEHUI U HEPAaBEHCTB.

OcHOBHasl L1eJ1b — U3YYUTh CBOMCTBA NIOKA3aTeNIbHON (DYHKLIMU; HAYYUTh PeLIaTh
MOKa3aTelIbHble YPaBHEHUSI U HEPABEHCTBA, IPOCTEHIIINE CUCTEMBI TOKA3aTEJIbHBIX YPABHEHUI.
Jlorapupmuyeckas pyHkuus

Jlorapugmsl. CoiicTBa norapudmos. JlecsiTUuHbIC U HATypalbHbIE JOTapUPMBbI.
Jlorapudmuueckas pynkims, e€ cBoiictBa u rpaduk. Jlorapupmuueckrue ypaBHEHUSI.
Jlorapudmuyeckue HepaBeHCTBA.

OcHoBHas 11eb — chopMupoBaTh NOHATHE JOraprudma drcia; HAydYuTh TPUMEHATH CBOWCTBA
Jorapu(MOB IIPU PELICHUN YPaBHEHUH; U3YYUTh CBOMCTBA JOrapu(PMHUUECKON QYHKIIH U
HAYYUTh IPUMEHSATH €€ CBOWCTBA MPH PEIICHUH MPOCTEHUIIHX JIOTapu(hMUIECKUX YPaBHEHUH U
HEPABEHCTB.

Tpuronomerpudeckue popmy.ibl

Panuannas mepa yrna. [loBopot Touku BOKpyT Hadasia koopauHart. OnpeneneHue cuHuyca,
KOCHHYCa U TaHIeHca yria. 3HaKU CUHYCa, KOCUHYCa U TaHT'€HCA. 3aBUCUMOCTb MEXTy
CHUHYCOM, KOCUHYCOM U TaHT'€HCOM OJIHOTO U TOT'O )K€ yriia. TpuroHoMeTpuiyeckue TOXeCTBa.
CuHyC, KOCUHYC ¥ TaHT€HC YIJIOB 0 ¥ — .. DopMyIibl ciioskeHusi. CHHYC, KOCUHYC M TaHT€HC
nBOWHOrO yria. CHHYC, KOCUHYC U TaHT'€HC TIOJIOBUHHOTO yria. @opmyssl npuBeaeHus. Cymma
U pa3HOCTh CUHYCOB. CyMMa U Pa3HOCTh KOCHHYCOB.

OcHoBHasl 11e1b — cOPMUPOBATH MOHATUS CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCA YHCIa;
HAy4UTh IPUMEHATH (POPMYJIbI TPUTOHOMETPHH JJIs1 BBIYMCICHUS 3HAaYeHUH
TPUTOHOMETPUYECKUX (QYHKIMNA U BBIMOIHEHUS TPE0Opa30BaHui TPUTOHOMETPUUECKUX
BBIPA)XEHUI; HAYYUTh peIIaTh NPOCTEHIINe TPUTOHOMETPUUYECKUE YPABHEHHS Sin X = a; COS X =
anmpua=1,-1,0.

Tpuronomerpuyeckue ypaBHeHHUs!

VYpaBHeHUs cOs X = a, sin X = a, tg X = a. Perienue Tpuronomerpuyeckux ypaBHeHui. [Ipumepst
pelIeHNs IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHoBHas 11e11b — c(hOPMUPOBATh YMEHHE pelaTh MPOCTENIINE TPUTOHOMETPHUECKHE
YPaBHEHUS; 03HAKOMUTh C HEKOTOPBIMU NPUEMaMH PELICHHS] TPUTOHOMETPUUECKUX YPaBHEHUI.
IoBTOpEHUeE, pelieHne 3a1a4

OcHoBHasl 11e)1b — 00001IIeHNEe ¥ CHCTeMaTH3alMs IPOIIEHHOT0 MaTepuaa, 3aKperieHue
npUOOPETEHHBIX MTPAKTUYECKUX YMeHH 1 HaBbIKOB. [loBTOpeHue kypca 10 kiaacca
[Toxazarenbnas ¢pynkuus. Jlorapudpmudeckas pynkuus. Tpuronomerpuaeckue GOpMyIIbL.
OcHoBHbIE 11eTH: (POPMUPOBAHME NPEACTABICHUH O IIETOCTHOCTH M HEMIPEPHIBHOCTHU Kypca
anreOpbl; OBJIaJIeHHe YMEHHEM 0000IIeHUS M CUCTEMaTH3alliy 3HAaHUI IO OCHOBHBIM TEMaM
Kypca anreops! 10 k1acca; pa3BUTHE JIOTHYECKOT0, MATEMAaTHYECKOTO MBIIUICHUS U HHTYHUIIHH,
TBOPYECKHX CIIOCOOHOCTEH B 001aCTH MaTeMaTHKH

Tpuronomerpuyeckune pyHKIuU

Ob6nacTb onpeaesieHnss 1 MHOXKECTBO 3HaUEHUN TpUTOHOMETpUUecKuX pyHkiui. YETHOCTD,
HEYETHOCTH, IEPUOTMUYHOCTh TPUTOHOMETpHUUECKUX QyHKIHA. CBoMcTBa U rpaduKu GyHKIIUI
y=CO0SX,y=sIinX,y=tgXx.

OcHoBHbIE 11eTH. (HOPMHUPOBAHUE TIPEICTABICHUH 00 00IACTH OTPEIEICHUS 1 MHOYKECTBE
3HAYEHUN TPUTOHOMETPUUYECKUX (PYHKIIHM, 0 HEUETHON M YETHON (QYHKIUSIX, O TIEPUOANYECKOM
¢byHKIMH, 0 IeproJe (PyHKINHU, O HAUMEHbILIEM OJIOKHUTEILHOM Nepuoe; GopMUpoBaHUe
YMEHUH Hax0IUTh 001aCTh ONPEAEICHU U MHOXKECTBO 3HAUCHUH TPUTOHOMETPUUECKHUX
(GYHKIMH CTI0XKHOTO apryMEHTa, MPEeACTaBIEHHOTO B BUJE IPOOU U KOPHS; OBJIaJIeHUE YMEHUEM
CBOOOIHO CTPOUTH IrpauKy TPUTOHOMETPHUECKUX (DYHKIMIA U ONUCHIBATh UX CBONCTBA;



IIpou3BogHasi u €€ reoMeTPUYECKHUA CMBICJ

ITpousBoanas. [lpousBoanas crenenHo ¢pynkuuu. [Ipasuna nuddepeHippoanus.
ITpon3BoIHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKIMH. ['eoMeTprudecKuii CMBICI TPOU3BOTHOM.
OcHoBHbIE 11eTH: (POPMUPOBAHHME TOHATHI O MTHOBEHHOM CKOPOCTH, O KacaTelIbHOM K MI0CKON
KPHUBOH, 0 KacaTeslbHOU K rpaduKy (yHKIHH, O IPOU3BOAHON (DYHKLIMH, O PU3NUECKOM CMBbICIIE
MIPOM3BOTHOM, O TEOMETPUUECKOM CMBICIIEC TIPOU3BOAHOM, O CKOPOCTH U3MEHEHUS (PYHKIIMH, O
npezene GyHKIMU B TOUKE, 0 U (HepeHIUPOBaHNH, O IIPOU3BOAHBIX 3JIEMEHTAPHBIX (DYHKIIMIA;
(bopMHpOBaHUE YMEHHUS UCIIOJIB30BATh AJITOPUTM HAXOXKICHUS TIPOU3BOAHOM JIEMEHTAPHBIX
(byHKIMI TPOCTOrO U CI0KHOTO apryMEHTa; OBJIQJICHUE YMEHUEM HAXOAUTh MPOU3BOIHYIO
100011 KOMOMHALIMY 3JIEMEHTAPHBIX (PYHKIIHIA; OBJIaJICHUE HABBIKAMH COCTABJICHUS yPaBHEHHUS
KacaTelIbHOH K rpaduky QyHKIIMM MPU JONOTHUTENBHBIX YCIOBUIX, HAXOKICHUS YTIIOBOTO
K03 (UIIeHTa KacaTeIbHOW, TOUKH KaCaHHUSI.

IIpuMeHeHHe NPOU3BOIHOM K MCCICAOBAHUIO (PYHKIMI

BospacTanue u yObiBanue pyHkiuii. kctpeMymsl GyHKIMU. [IprMeHenrne npou3BoaHOM K
nocTpoeHuto rpadukoB Gpyuaknuid. Hanbosbiee n HanMeHbIIee 3HAYCHUS (PyHKITUH.
Beiyxknocts rpaduka. Touku neperuoa.

OcHoBHbI€ 11enu: (OPMUPOBAHUE MPEACTABIECHUIN O IPOMEXKYTKAX BO3pACTaHUsI U yObIBAaHUS
(GyHKLMH, O TOCTaTOYHOM YCJIOBUU BO3pacTaHUsl (PYHKIHUH, O IPOMEKYTKaX MOHOTOHHOCTH
¢GyHKIMH, 00 OKPECTHOCTH TOUKH, O TOUKaX MAKCUMyMa U MUHUMYMa (DYHKIMH, O TOUKAX
IKCTPEMyMa, O KpUTHUECKUX TOUKAX; (OPMUPOBAHHE YMEHUS CTPOUTH 3CKU3 Irpaduka QpyHKIIH,
€CJIM 3aJlaH OTPE30K, 3HaueHus! GYHKIMH Ha KOHLIAX 3TOT0 OTpe3Ka U 3HAK MPOU3BOJIHOM B
HEKOTOPBIX TOUKaX (DYHKIMHU; OBJIa/IEHUE YMEHUEM NIPUMEHATh POU3BOIHYIO K UCCIIE0BAHHIO
(GyHKLIUMH 1 TOCTPOEHUIO TPa(UKOB; OBJIaJCHUE HABBIKAMU MCCIIE0BATh B IPOCTEUIIINX
ciryyasix (PyHKIMH HA MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIIIee U HAMMEHbIIIEee 3HAUCHUS
GbyHKLUMHI, TOYKH Neperruda 1 HHTEPBaJIbI BHITYKIOCTH.

IlepBooOpa3Hasi u MHTErpaJ

ITepBooOpazHas. [IpaBuiia HaxoXxAeHNs IepBOOOpa3HbIX. [11011a1p KPUBOTMHEHHOM Tpanenuu
U MHTErpajl. Beluncienne nHTerpanos. Beruncienne mionjaiel ¢ NOMOIIBIO HHTETPAJIOB.
OcHoBHbIE 11eTH: (POpPMUPOBAHKE NPEACTABICHUH 0 IepBO0Opa3HON (QYHKLUH, O ceMelicTBe
NEepBOOOPA3HBIX, 0 MU (PEPEHIIUIPOBAHNN U HHTETPUPOBAHUH, O TAaOJIHIIEe IEPBOOOPA3HBIX,
OIlpaBHJIaX OTBICKAHUS MEepBOOOPa3HbIX; (HhOpMUPOBaAHUE YMEHUIM HAXOAUTH AJIS (PYHKIMH
nepBooOpasHyIo, rpaduK KOTOPOI MPOXOJUT Yepe3 TOUKY, 3aJaHHYI0 KOOpIUHATAMH;
OBJIa/IeHNE YMEHUEM HAaXOIUTh IUIOIIAb KPUBOJMHEHHON Tpaneluy, OorpaHiueHHOH rpadukaMu
bynkuuit y = f(x) u 'y = g(x), orpaHU4eHHON NPSAMBIMU X = a. X = b, 0cbt0 OX 1 TpaduKOM y =
h(x).

DJIeMeHThI MATEeMaTHYeCKOl CTATHCTUKH, KOMOMHATOPHKH M TEOPUH BePOSITHOCTE
Tabnuunoe u rpaduyeckoe nmpeacTaBieHNe JaHHBIX. YHCIOBbIE XapaKTEePUCTUKU PSIOB
naHHbIX. [ToouepéaHblil 1 OTHOBPEMEHHBI BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOecTBa. DOpMyIIbl YKMCIIa IEpECTaHOBOK, COYETaHUM, pa3MelleHui. Pemenue
KOMOMHATOpHBIX 3a7a4. opmyna 6unoma Hetotona. CBoicTBa OMHOMUHATBHBIX

ko3¢ ¢unrentoB. Tpeyronpauk [lackans. DneMeHTapHBIE U CIOXKHBIE COOBITHS. PaccMoTpenue
CJIy4aeB: BEPOSITHOCTb CYMMbI HECOBMECTHBIX COOBITHH, BEPOSITHOCTh ITPOTUBOIOI0KHOTO
coObITus. [TonsiTue o He3aBUCUMOCTH COOBITHI. BepoATHOCTB U cTaTHCTUYECKAs YacToTa
HacTyIUIeHUsl coObITUs. PelieHne npakTHuecKux 3aj1ad ¢ IpUMEHEHHE BEPOSITHOCTHBIX METOJIOB.
Cnyuaiinble BenuuuHbl. L{eHTpansHble TeHAeHIMU. Mepsl pazdpoca. Pemenne npakTudeckux
3a1a4 110 TeMe «CTaTUCTHKAY.



OcHoBHble 11enu: (OPMUPOBAHUE MPEACTABIECHUHN O HAYYHBIX, JJOTHUYECKUX, KOMOMHATOPHBIX
METOJ[aX PeIIeHUs MaTeMaTHYECKUX 3a7a4; GOPMUPOBAHUE YMEHUS aHAIM3UPOBATh, HAXOJIHUTh
pa3iruHbIe CIIOCOOBI PEIIeHUs OTHOM U TOM K€ 3a/1auu, eJIaTh BHIBOJIbI; Pa3BUTHE
KOMOWHATOPHO-JIOTUYECKOTO MBIIIUICHHUS; (DOPMUPOBAHNE TIPECTABICHUS O TEOPUU
BEPOSATHOCTH, O MOHATHIX: BEPOITHOCTD, UCIIBITAHKUE, COOBITHE (HEBO3MOXXKHOE U IOCTOBEPHOE),
BEPOSATHOCTH COOBITHI, 00BEIUMHEHNE U TTIEPECEUCHUE COOBITHI, CIIEZICTBHE COOBITHS,
HE3aBUCUMOCTh COOBITHIA; (HOPMUPOBAHNE YMEHUS BEIYUCISATH BEPOSTHOCTh COOBITHIA,
OTIPENIETSATh HECOBMECTHBIC U ITPOTHUBOIIOJIOKHEIE COOBITHUS; OBJIAJICHIE YMEHUEM BBITIOJTHCHHS
OCHOBHBIX OTepaIuii HaJl COOBITUSAMU; OBJIaJICHUE HABBIKAMU PEIICHUS MPAKTUISCKUX 3134 C
MIPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB;

O0o0marniee NOBTOpeHHe Kypca ajJredpbl 1 HA4aJl aHAJIU3A

Yucna u anrebpandeckue npeodpasoBanus. YpaBHeHus. HepaBeHcTBa. CHCTEMBI ypaBHEHHN U
HEpaBEeHCTB. TEKCTOBBIC 33]]a4M HA MPOIICHTHI, TBUKCHUE, TIPOTPECCUU.

OcHoBHBIE 11e)TH: 0000IIIeHNEe U CUCTEMATH3alus Kypca ainreOpsl 1 Havyal aHainu3a 3a 10- 11
KJIACCBI; CO3/IaHME YCIIOBUI JIJIS TUIOJIOTBOPHOTO YYacTHs B TPYIIIOBOM padote, /s
(hopMUPOBaHUS YMEHHUS CAMOCTOSITSIIEHO M MOTHBUPOBAHHO OPTaHU30BBIBATH CBOIO
JeSATeILHOCTD; OPMHUPOBAHUE MPEACTABICHUH 00 HISIX U METOJaX MaTEMaTHKH, O
MaTeMaTHKe KaK CPEeJICTBE MOACTUPOBAHUS SIBJICHUN U MPOIIECCOB; PA3BUTHE JIOTHYECKOr0 U
MaTeMaTUIECKOTr0 MBITIICHUS, HHTYHUIIHH, TBOPYCCKUX CITIOCOOHOCTEH; BOCTIUTAHUE TIOHUMAHUS
3HaYMMOCTH MaTeMaTHKU JJIsl OOIIECTBEHHOTO Iporpecca.

B paboueii mporpaMmmMe U3MEHEHO COOTHOIIICHHE YaCOB HAa N3yYCHUE TEM H UTOTOBOE
MOBTOPEHUE B CTOPOHY YMEHBIICHHUS M0 OTHOIICHHUIO K THUIIOBOI MporpamMme.
BricBoOOoIMBIIIIECS Yachl OTBEIEHBI HAa 00001IIato1Iee MOBTOPEHUE TT0 KaXI01 TeMe, paboTy ¢
TeCTaMU U MOATOTOBKY K UTOTOBOM arrectanuu B ¢popme u o marepuanam EI'D. [ToaroroBky
HK3aMeHaM IUIaHUPYEeTCs POBOIUTH B cucTeMe, HaunHas ¢ 10 kiacca

TemaTnuyeckoe NIaHUPOBaAHHE

Temarnueckoe IUTaHUPOBAHHE PeaIn3yeT OAMH M3 BO3MOKHBIX IOAXO00B K pacnpeieaeHuIo
H3y4aeMOro MaTepHasia 1o yueOHO-METOMYECKOMY KOMILICKTY, BKIIIOYAIOIEMY:
- yueOHmk: «Anrebpa W Hayana MaremMaTrMyeckoro aHammza: yued. gma 10-11
KJ1.0011e00pas.yupexaenuit/ l1I.A.Anumos, FO.M.Komsrun, }F0.B.Cunopos u ap. — 18 uzn.-M.:
[Ipocsemenue, 2012r.
B npuMepHOM TeMaTHYeCKOM ILIAHMPOBAHWM pa3leibl OCHOBHOTO COJEp)KaHHs IO anredpe
Pa3OUTHI HA TEMBI B XPOHOJIOTHH UX M3YYCHHSI.
[lo manHOMYy TemaTHYecKoMy IUIaHUPOBaHHWIO Ha m3ydenwme anreOpel B 10 m B 11 kmaccax
OTBOJUTCS 3 yaca B HEJIEIIO B TeYEHHE y4eOHOTO roja.

Ne Pa3nen Koa-Bo KonTtpoJubHbie
n/n 4acoB padoThI

10 xnxace




1. [ToBTOpenue kypca 7-9 knacca 6 1
2. JleficTBUTEIbHBIC YKCIIa 11 1
3. CreneHHas QyHKIHS 11 1
4. [TokazarenbHas QyHKIHSA 12 1
5. Jlorapudmudeckast GyHKITHS 15 1
6. TpuronomeTrpudeckue GopmyJbl 23 1
7. TpuroHomeTpuyeckue ypaBHEHUS 16 1
8. [ToBTOpEHUE 9 1
Bcero: 103 8
11 kaace

1. [TosTopenue kypcalO kiacca 3 1
2. Tpuronomerpudeckue QyHKIHH 15 1
3. [IponsBoaHas U €€ reOMETPUUYECKUN CMBICIT 16 1
4. [IpumeHneHne MPOU3BOAHON K UCCIISOBAHUIO (DYHKITHIA 17 1

HuTrerpan
5. OneMeHThl MaTEMATHYECKOM CTaTHCTHKH, 16 1
6. KOMOMHATOPUKU ¥ TEOPUH BEPOSTHOCTEH 19 1
IToBTOpeHue 15 1
Bcero: 101 7

KaJIeH}]apHO-TEMaTI/I‘IeCKOC INIAHUPOBAHUC
aare0pbl 1 HayaJa aHaan3a 10 kiaacca

KosmmuecTBo 4acoB B Heges10: 3 4
I'onoBoe koamuecTBO Yacon: 103y
PekBu3uTHI TpOrpaMmbl: pabodas MporpaMMa COCTaBlieHa Ha OcHoBe IIporpammbr st
0011e00pa30BaTeNIbHBIX YUpexACHUN: AlreOpa U Hadano MaremMarndeckoro anamu3sa st 10-11
KJaccoB, coctaButenb T.A. bypmucrtpoBa, uznarenbctBo IIpocsemenne, 2009 r., yueOHUK
I.A. AmumoB. Anrebpa u Hadana maremarmdeckoro anHammza 10 - 11. / Amumor HI.OD.,
Komsarun FO.M., Cunopos 10.B. u ap- M.: IIpoceemenne, 2012r.




YMK yuammxcs:

«Anre6pa KM Hadajda MaTeMaTH4YCCKOIroaHaJInu3a:

yueb. mas  10-11

KJ1.001e00pas.yupexaenuit/ I1.A.Anumos, FO.M.Komsarun, }F0.B.Cunopos u ap. — 18 uzn.-M.:
[Ipocsemenue, 2012r.

YMK  yuuresst:

«Anre6pa KU Hayvajla MaTr€éMaTH4YCCKOroaHajau3a:

yue0.

mis 10-11

KI1.001meo0pas.yupexaenuit/ L. A. AnumoB, FO0.M.Konsrun, F0.B.Cunopos u ap. — 18 uzn.-M.:
ITpocsewenue, 2012r.

Ne  |JTara Bcero M3 Hux
n/n |npose- HaumeHnoBanue pasneioB 4 TeM YPOKOB 42008 [ omroronx|Gopmer | Hpmre.
AeHHs akEID |kontpoas |yanue
IloBTOpenue kypca 7 -9 kiacca 64
1. [01.09 |YwucnoBble v OYKBEHHBIC BBIDAKCHUS.
2. 103.09 |YnpoueHue BbIpa)kxeHUI
3. |04.09 |YpaBHenus. Cuctemsl ypaBHEHUI
4. |08.09 [HepaseHnctga.
5. [10. 09 |OnemenTapHbie GYHKIAN
6. |11. 09 |BxogHOif KOHTPO/Ib 3HAHMIT K/p
I'naga 1. /leiicTBUTeJbHBIE YUCIA 11
7. 15. 09 |Ananu3 KOHTpOBHOU paboTh! Llenple u pannoHanbHBIC
qucIia
8. 17. 09 |[eiicTBUTENBHBIC YKCITA
9. 18. 09 |beckoneuno yOpiBaromiasi reoMeTpUYECKasi IPOTPECCHS
10. [22. 09 |beckoneuno yObIBaromas reoMeTpudeckas Mporpeccus
11.  (24. 09 |ApudmeTnuecKuii KOpeHb HATYPaJIbHOM CTETIEHH
12.  [25. 09 |ApudmeTnuecKuii KOpeHb HaTYPaJIbHOM CTETIEHH
13. |29. 09 [Cremens ¢ panroHaIBHBIM ITOKa3aTeIeM
14. {01.10 |Crenens ¢ AECTBUTENBHBIM IIOKa3aTEIEM
15. 102. 10 [CamocTrosTensHas paboTa 1o TeMe «Bpraucienue crerneHu c/p
1 apu(hMETHIECKOTO KOPHSD»
16. |06. 10 |Ypox 0600mmIEeHUS 1 CUCTEMATH3AI[H 3HAHUH mecm
17. 108. 10 |KouTpoabHasi padora Ne 1o teme «JleficTBUTENbHbBIE K/p
YHCIIa
I'naBa 2. CrenenHasi pyHKIus 114
18. 109. 10 [Anamu3 kOHTpOIBHOM paboTel. CTereHHas QYHKIUH, e€
CBOMCTBa U rpauK
19. [13. 10 |Crenennas pyukunn, e€ cBoicTBa U rpaduk
20. |15. 10 |B3aumHO oOpaTHBIE QyHKIHH
21. |16. 10 |PaBHOCHIBbHBIC YpaBHEHUS
22. |20. 10 [PaBHOCHUITBHBIE HEPABEHCTBA
23. [22. 10 |UppanmnonanpHBIe ypaBHEHHS
24. |23. 10 [UppaunonanbHble ypaBHEHHS
25. |27. 10 [MppanyoHaibHble HEPABEHCTBA
26. [29. 10 |CamocrositenbHas pabota mmo Teme «Penienne c/p
VPPAIMOHAIBEHBIX YPAaBHEHUH U HEPABEHCTBY
27. 130. 10 |Pemenue nppaioHaIbHBIX ypaBHEHHU 1 HEPAaBEHCTB
28. |12. 11 |Ypox 00600mIeHus 1 CUCTEeMATH3AIH 3HAHUH mecm
29. |[13. 11 |KonrpoabHas padora Ne 2o teme «CrenieHHast K/p
(dyHKIHSDY
I'napa 3. Iloka3areabHasi GyHKIUS 124




30. [17. 11 |Ananu3 xonTponbHOM padoThl [lokazaTensHas QyHKIUS, €€
CBOMCTBA M rpaduK

31. |19. 11 |Tlloka3arensHas ¢pyHKIU, €€ CBOWCTBA U IpaduK

32. (20. 11 |IIoka3arenbHble ypaBHEHUS

33. [24. 11 |Iloka3arenbHble ypaBHEHUS

34. |26. 11 |Tloka3arensHble HEpaBEHCTBA

35. [27. 11 |IlokazaTenbHble HEpaBEHCTBA

36. |01.12 |[CamocrostensHas pabota no Teme «IlokazaTenpHbie c/p
YpaBHEHUS 1 HEPABEHCTBa»

37. 103.12 |Peuienue cucteM nokKa3aTeNbHBIX YPABHEHUH.

38. [04.12 |Pemenue cucteM nokasaTeabHBIX HEPABEHCTB.

39. [08.12 |CamocrosrenbHas pabora 1o Teme «PemieHue c/p
NOKa3aTelbHbIX YPAaBHEHUH U HEPAaBEHCTB»

40. [10.12 [Ypok o6oOImeHws 1 cucTeMaTH3alliy 3HAHAN mecm

41. |11.12 |KourpoabHas padota Ne 3no teme «IlokazareiapHas K/p
QyHKIWS»
I'naBa 4. Jlorapudpmudeckasi pyHKous 154

42. 115.12 |Ananu3 KOHTpONBHOH padoThl. Jlorapudmsr

43. (17.12 |Jlorapudmer

44. 118.12 |CsoiicTBa norapudmos

45. |22.12 [CamocrosTenbHas paboTa 1o TeMe «BrraucieHme c/p
JorapubMoR»

46. |24.12 |Hecarnunsle u HATypaJIbHBIE TOTapH(PMBI

47. (25.12 |decsatuunsle n HaTypalbHbIE JOrapu(MBbl

48. (29.12 |Jlorapudmuueckas GpyHkuus, e€ cBOicTBa U rpauk

49. 112.01 [Iloctpoenue rpaduka morapupMuIecKoil PyHKITUH. c/p
CamocrosTenbHas paboTa 1o TeMe.

50. |14. 01 |Jlorapudmuueckue ypaBHEHUS

51. |15. 01 |Pemenue norapuMudecKkux ypaBHEHUH.

52. {19. 01 |Jlorapudpmudeckue HepaBeHCTBA

53. |21. 01 |Pemrenne norapuMuIecKUX HEPABEHCTB.

54. 122. 01 |CamocrosarenpHast padota o teme «Jlorapudpmuueckue c/p
YPaBHEHUS U1 HEPABEHCTBA»

55. 126. 01 |Ypok 06001mmeHus u cucTeMaTH3aIliy 3HAHUN mecm

56. (28. 01 |KonTpoabHas paGora Ne 410 Teme «Jlorapupmudeckast K/p
DYHKIISD)
I'maBa S. Tpuronomerpudeckue (popMyJibl 23y

57. [29. 01 | Ananu3 koHTpoONBEHOM paboThl. Panrnannas mepa yria

58. 102. 02 |IToBopoT TOUKH BOKPYT Hadaaa KOOPAMHAT

59. 104. 02 [IloBopOoT TOUKK BOKPYT Hauanaa KOOpAUHAT

60. |05. 02 |Onpexnenenue cuHyca, KOCHHyca U TaHT'€HCa yIia

61. 109. 02 |Onpenesenne cuHyca, KOCHHyCa M TaHTE€HCa yIia

62. [11. 02 |3naku cuHyCa, KOCHHYyCa W TaHTEHCAa yIJa.

63. [12. 02 |3aBucUMOCTb MEXIY CHHYCOM, KOCHHYCOM U TAaHT€HCOM
OJJHOTO U TOTO K€ yITa

64. |16. 02 |3aBUCHUMOCTb MEKIY CUHYCOM, KOCUHYCOM U TAHT€HCOM c/p
OJIHOTO U TOrO e yrna. CamocrosTensHas padoTa.

65. |18. 02 | TpuronoMeTpuieckue TOXKACCTRA.

66. |19. 02 | TpuronoMerpudecknue TOXKIACCTBA.

67. |25. 02 |Cunyc, KOCHHYC ¥ TAHTEHC yIIIOB & 1 —&




68. [26. 02 |CamocrosarenpHas pabora o Teme «OnpeneneHne CHHyca, c/p
KOCHHYCa M TAaHT€HCA YIJIOB. TpUrOHOMETpHUYECKHUE
TOXKIECTBAY
69. 101.03 |DopmyIsl CIOXKEHUS
70. 103. 03 |DopMyIIBI CIIOKEHUS
71. 104. 03 |CuHyC, KOCUHYC ¥ TAHTEHC JIBOHHOTO yIiia
72. 110. 03 [CuHycC, KOCUHYC U TaHT€HC IBOMHOTO yIJA. c/p
CamocTosiTenbHas paboTa.
73. [11. 03 |Cunyc, KOCHHYC ¥ TaHT€HC TIOJIOBUHHOTO yTJia
74. |15. 03 |DopMyJIsl IPUBHACHUS
75. 117. 03 |PopMyasl OPUBUAEHUS c/p
76. 129. 03 |CamocrosrenbHas pabora o teme «DopMyIibl
npuBuaeHus». CyMMa 1 pasHOCTb CHHYCOB.
77. 131. 03 |CymMa 1 pa3HOCTb KOCUHYCOB.
78. [01.04 |Ypok 0000IIEHUS 1 CUCTEMATH3AI[H 3HAHUH mecm
79. 105. 04 |Koutpoannasi paéora Ne S o reme « OCHOBHBIC K/p
TPUrOHOMETpHUYEeCKHE HOPMYIIBbI
I'naBa 6. Tpuronomerpu4yeckue ypaBHeHHs 16 4
80. [07. 04 |AHanu3 KOHTPOJIBbHOU paboThl. YpaBHeHHE COS X =g
81. |08. 04 [Peiienune ypaBHeHui Buga €05 X =a
82. |12.04 VYnarHeHue sin X=aqa
83 14 04 Pernienve vhapHeHUN BUIA SIH X=a
84. |15. 04 |CamocTosTenbHas paboTa o Teme «Pemenne ypaBHeHHA
Buma €C0S Xx=au sin X=ay»
85. [19.04 Vnarnenue 9 x=g
86. [21.04 Permenue vnarnenuitpuna 4 x=g
87. |22. 04 |CamocTosTenbHas pabora no Teme «Penienre ypaBHeHH c/p
BUIA tg X = a»
88. [26. 04 |Pemenne TpUroHOMETPUUECKUX yPAaBHEHHH. Y paBHEHUS,
CBOZALINECS K KBAIPATHBIM.
89. [28. 04 |Pemienre TpPUrOHOMETPUUECKUX YPaBHEHHUH. c/p
YpaBHeHueasinx + bcosx = ¢
90. (29. 04 |Pemenne TpUrOHOMETPHYECKNX YPAaBHEHUI. YpaBHEHUH,
pelaeMbie pas3IoKeHHEM JICBOH YacTH Ha MHOXKUTEJIH.
91. 103.05 |CamocrosarenrsHas paboTa mo Teme «Permenmne c/p
TPUTOHOMETPUYECKUX YPABHECHHHN »
92. [05. 05 |IIpumeps! pemieHus: NPOCTEUIINX TPUTOHOMETPUIECKIX
HEPaBEHCTB
93. 106. 05 |IIpumMeps! pereHus TPOCTEHIITIX TPUTOHOMETPHICCKUX
HEPaBEHCTB
94. 110. 05 |Ypok 0600ImIeHHS B CHCTEMAaTH3aIlnH 3HAHUN mecm
95. [12. 05 |KonTpoabHas padora Ne 610 Teme K/p
«TpuronoMeTpudeckre ypaBHEHHSD»
HTorosoe noBropeHue Kypca ajredpbl 1 Hayajaa 9y
anaym3a 10 ki1acca
96. [13.05 |Ananu3 KOHTpOIEHOW paboThl. CTeneHHas, TOKa3aTeNbHAs mecm
U Jorapupmudeckast QyHKIHH.
97. |17. 05 |Pemienrie nokazaTenbHBIX, CTETIEHHBIX U JOTapH(QMUIEeCKUX
ypaBHEHUH
98. |19. 05 |IIpoMekyTOUHAS ATTECTAIMSA M0 HTOraM roja K/p B HOBOIA
thopme
99. [20. 05 | AHanu3 KOHTPOIEHOM paboTkl. PaboTa Ha omuOKaMu.




100. |24. 05 | Tpuronomerpuueckue hopMyibl. TpUTOHOMETPUIECKIE mecm
TOXIECTBa

101. |26. 05 |Pemienre TPUrOHOMETPUUECKUX YPAaBHCHUM.

102. [27. 05 |Pemenue cucteM MmoKa3aTeabHBIX U JIOTAPUOMUIECKIX mecm
YpaBHEHUIA.

103. (31. 05 |UroroBslii ypok

HTroro 103 g

KaﬂeHIlapHO-TEMaTH‘IeCKOC INIAHUPOBAHHUC

anreﬁpbl M HayaJja anajau3a 11 kiacca




KoanuecTBo 4acoB B HeeJ10: 3 4
T'onoBoe xKoamuyecTBO Yacos: 101y

PexBu3uThl  mporpamMmbl:  pabodyas —mporpaMma  COCTaBieHa Ha  ocHoBe  [Iporpammbr  uist
0011e00pazoBaTeNbHBIX yUpekaeHnid: Anredpa u Hadano Maremarnieckoro ananmsa miast 10-11 xmaccos,
cocraButenb T.A. BypmucrtpoBa, m3matensctBo I[IpocBemenwue, 2009 r., yuebmmk III.A. Anmumos.
Anrebpa v Havana Maremarndeckoro ananusa 10 - 11. / Anumor 11.®., Konsrun FO.M., Cunopos 10.B.
u 1p- M.: IIpocseuienue, 2012r.

YMK yuanmxcsi: «AnreOpa ¥ Havajga MaTeMmarHueckoro aHammza: y4de6. gma 10-11
ki1.00meo0pas.yupexxneanit/ II.A.Amamos, HO.M.Komsarun, 1HO.B.Cumopo m np. — 18 wm3m.-M.:
IIpocsemenue, 2012r.

YMK yuurensi: «AnreOpa W Havala ~ MareMaTtMueckoro amaimsza:  y4ue6. gms 10-11
Ki1.00meo6pa3.yupexnenuit/  1I.A.Axumos, HO.M.Komsrun, 1O.B.Cumopo u mp. — 18 wuzm.-M.:
[Ipocemnienne, 2012r.

Ne  |Iara Bcero M3 Hux
n/m |npose- 1acoB | Tloaroros|®@opmbl  |IIpume-
JeHHS HaumeHoBaHMe pa3esioB U TeM YPOKOB ka k EI'D)|kontpoast |wanme
ypoka
IToBTOpenue kypca 10 knacca 3 1
1. 102.09 |llokazarenbHas (GyHKIHS.
Jlorapudmruaeckast GyHKIHS.
2. |04.09 |Tpuronomerpuueckre GOPMyIBL.
CrenenHas QyHKIUSL.
3. 107. 09 |BxonHoii KOHTPOJIbL 3HAHMIA K/p
I'naBa 7. Tpuronomerpudeckue pyHKuuu 154 1
4. 109.09 | Ananu3 KOHTPOJBLHOH PabOTHI.
5. |11.09 [O6nacTs onpeneneHus 1 MHOKECTBO 3HAYCHUH
TPUTOHOMETPUYECKUX (QYHKIMH
6. 14. 09 [O6nacTp onpeneneHus 1 MHOXXECTBO 3HAUCHUH
TPUTOHOMETPHUYECKIX (YHKIIMH
7. 16. 09 |YeTHOCTH, HEUETHOCTD, IEPUOAUIHOCTh TPUTOHOMETPUUECKUX
(dhyHKIMH
8. 18. 09 |YeTHOCTH, HEYETHOCTD, IEPHOAUIHOCTD TPUTOHOMETPUYECKUX
byHKIHUH
9. 21. 09 |CpoiicTBa pyHKIMU Yy = COS X U e€ rpaduk
10. |23.09 |CamocrositenbHas padora mmo teme «CBoicTBa GyHKIMU Y = c/p
Cos  x u eé rpaduk»
1. 125.09 |Cpoiicrra dwvemamv=_ S0 x i o8 rnacux
12. [28.09 |CamocTosTenbHas pabora o TeMe «CBolicTBa QYyHKIMH Y = c/p
SIN Xy eé rnacuks
13. 130.09 Croiictra dvaxmuu v=_ 9  x i ed rnahuk
14. |02.10 |CamocrositenbHas padora mmo teme «CBoicTBa GyHKIIMU Y = c/p
9  x ueé roadwmxs
15. [05. 10 |OGpaTHBIE TPUTOHOMETPUYECKHE PYHKIINN
16. [07. 10 |OGpaTHBIE TPUTOHOMETPUYECKHE PYHKIIUN mecm
17. 109. 10 |KonTpoanHas padora Ne 1mo teme «Tpuronomerpuueckue K/p
DVHKITHIY
18. [12. 10 |Ananu3 koHTpOIBHOH paboThl. PaboTa Hax ommOkamu.
I'naBa 8.Ilpou3BoaHast u €€ reoMeTPpUYECKHA CMBIC] 16 4 1
19. (14.10 |IIpom3BomHas
20. |16. 10 (IIpenen ¢pyukumu. HempepbIBHOCTH (PYHKITHH.
21. |19. 10 |[Ipou3BomHas cTEeNEeHHON (YHKIIUU.




22. |21. 10 [CamocrosrensHas padota mo teme «I[IpousBomHas creneHHON c/p
hVHKIIH. Y

23. |13. 10 (I[IpaBuna quddepeHupoBaHus

24. [16. 10 |[Ipumenenue npaBui AudhepeHITHPOBAHUS.

25. |18. 10 [CamocrosrensHas pabora mo teme «IIpaBuna c/p
nmrdhepeHITnpOBaHU

26. |30. 10 |IIpon3BomHBIE HEKOTOPBIX IIEMEHTAPHBIX (DYHKITHIA

27. (02.11 |IIpom3BoaHbBIE HEKOTOPBIX SIEMEHTAPHBIX (PyHKUIMI

28. |11.11 [CamocrosrensHas pabota mo teme «IIpon3BomHbBIE HEKOTOPHIX c/p
JJIEMEHTAPHBIX QYHKLIUID

29. [13.11 |[Ipumenenue npapwi audhepeHITNPOBAHUA U HOPMYIT
MIPOM3BOJIHBIX K PEHICHHUIO 3a]a4

30. |16.11 |I'eomeTpuueckuii CMBICI IPOU3BOIHON

31. |18.11 [['eomeTpuueckuii CMbICT IPOU3BOAHOM

32. [20.11 |Pemienue 3a1a4 Ha BBIYMCIICHIE TPOU3BOTHON (QYHKIIHH.

33. |23.11 [O06o6uieHue mo Teme « [Ipon3BoaHast U ee reOMETPUICCKUI mecm
CMBICID)

34. 125.11 [(KonrtpoanHas padora Ne 2 o Teme « [IponsBoanas u ee K/p
TEOMETPUIECKHIA CMBICT
I'naBa 9.IlpuMeHeHue NPON3BOIHON K MCCJICAOBAHUIO 174 1
byHxumi

35. |27.11 |Ananu3 KoHTpoIBHOW paboThl. Bo3pactanue u yObiBaHme
(hyHKIUH

36. |30.11 [Bo3pacranue un yObiBaHuE QYyHKITHIT

37. 102.12 [3kcTpemMymbl GYHKIIUH

38. |04.12 |DxcrpeMyMbl GYHKIUH

39. 107.12 [CamocrostenbHas paboTa 1o Teme «Bo3pacranue u yObiBaHUe c/p
dvHKIMR. OxcTnEeMVMEBL DVHKITUT »

40. 109.12 |[IpumeHeHUE MPOUZBOAHOM K MTOCTPOSHUIO TPaPUKOB (PYHKITHI

41. |[11.12 |IlpumeHeHHE TPOU3BOTHOMN K MOCTPOCHHIO IpaKOB PyHKINH

42. |14.12 |Iloctpoenuto rpadukoB GYHKIHIA C TOMOIIBIO MPOU3BOAHOM.

43. |16.12 |CamoctosiTenbHas padota mo teme «lIpumenenne c/p
POM3BOJHON K IIOCTPOCHUIO TPaduKOBY

44. |18.12 [HawuGomnbliee 1 HaMeHbIIee 3HAYCHU (QYHKIIUH

45. |21.12 |HawuGomnplee 1 HaMeHbIIee 3HAYCHHUS (QYHKITUH

46. |23.12 |CamocTtosTenpHas padora rmo TeMe «Hanbombimee u c/p
HaMMEHbIlIee 3HaYeHUsT (PYHKIIUIDY

47. 125.12 |BpInyKIOCTh, BOTHYTOCTh (PYHKITHH.

48. |28.12 |Touxu meperuba.

49. |11.01 |Bemykmocts, BOTHYTOCTh pyHKINH. Touku mepernda. Tect TECT

50. |13.01 |O6o6menue no Teme «lIpuMeHeHnEe MPON3BOTHOM K mecm
UCCIICTOBAHUIO (DYHKITHI

51. |15.01 |KonTpoabHas padora Ne 3no teme «lIpumenenue K/p
IIPOM3BO/IHOM K UCCIIEOBAHUIO (DYHKIIAI
I'maBa 10.UnTerpan 164 1

52. |18.01 [Amanu3 koHTpOJIBHOH paboThl. [lepBooOpazHas

53. |20.01 (IlepBooOpa3zHas

54. [22.01 |IIpaBuna HaXOXACHHS IEPBOOOPA3HOU

55. 125.01 |lIpaBuia HaxoXaeHUs IEpPBOOOPa3HOI

56. |27.01 |CamocrosarensHas paboTa o Teme «Boruncienue c/p

IepBOOOPA3HOI




57. 129.01 ([Inowmwaab KpUBOJUHEHHON TpaneLMy U UHTErpaj
58. 101.02 |Ilmomaab KpUBOIMHENHOH Tpanennu U HHTETpa
59. 103. 02 [BplunciaeHHEe HHTETPAIOB
60. |05.02 (BpruncneHue HHTErpaioB
61. |08. 02 |CamocrosarenbHad pabora no Teme «Bbluncienrne HHTErpasoB» c/p
62. |10. 02 |Beruucnenue miomnaaei ¢ MOMOIIbIO HHTETPAIOB
63. |12.02 |Beruucienue mionanaei ¢ moMoIlbio HHTErpajioB
64. |15. 02 [Pemenue 3aga4 Ha BEIYHUCIEHHE IUIOAAEH ¢ HOMOIIBIO
MHTErPaJioB
65. |17. 02 [Pemenue 3aga4 Ha BEIYHUCIIEHHE IUIOIAAEH ¢ IOMOIIBIO
MHTETPaJioB
66. [19. 02 |O6o00meHue o Teme«HTErpam mecm K/p
67. 120. 02 (KoutposanHasi padora Ne 4 o Teme «HTErpam»
I'maBa 11.971eMeHTBI MAaTeMATHYECKOH CTATUCTHKH, 194 1
KOMOMHATOPHKH W TEOPHH BEPOATHOCTENH
68. [24. 02 |Ananu3 KoHTpoNBHOW padoThl. [IpaBumo
npousBeacHus Tabmunoe 1 rpaguyecKoe IpeacTaBIcCHue
69. [26. 02 [YucioBble xapakKTEpUCTUKH PsIIOB TaHHBIX. [Toouepénnblii u
OJJHOBPEMEHHBI BHIOOP HECKOIBKUX AJIEMEHTOB U3 KOHEUHOTO
MHOXKECTBA.
70. 129. 02 |Pasmemienus. IlepecranoBku. CoueTaHusl M MX CBOMCTBA
71. 102.03 |DopmyIasl Urcia IepecTaHOBOK, COUCTaHUH, pa3MEIeHUH.
Permenne koMOMHATOPHBIX 3a7a4.
72. |04. 03 |bunomunHansHas Gopmyna Hetorona. burom Herorona
73. 105. 03 |CgoiicTBa OMHOMHHANBHBIX KO3 GHUIKHEHTOB. TpeyronbHuK
ITackais.
74. 109. 03 |Tect mo Teme «KoMOmHATOpHKAY TeCT
75. |11. 03 |CoObITHs. DNEeMEHTapHBIC U CIOKHBIE COOBITHSL.
76. |14. 03 |KomOuHarms coObrTrid. [IpoTHBOIIONOKHOE COOBITHE.
77. |16. 03 |BeposiTHOCTH cOOBITHS. BEposATHOCTH U cTaTHCTUYECKAS
YacTOTA HACTYILJICHMS COOBITHS.
78. (28. 03 |Cnoxxenue BeposTHOCTEH. BeposTHOCTH CyMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTh IIPOTHBOIIOJIOKHOTO
79. 130. 03 |HezaBucumble cOOBITHS. YMHOKEHHE BEPOSITHOCTEH.
80. [01.04 |Craructruyeckas BEpOSTHOCTh. PelieHne mpakTHUeCKHX 3a7a4
C IPYUMEHEHUE BEPOSITHOCTHBIX METOIOB.
81. [04.04 |Tect mo Teme «neMEHTH TEOPUU BEPOSTHOCTEI TecT
82. 106.04 |CnyuaitHbIe BETUIHHBI
83. |08.04 |LlentpanbHble TEHACHIUU
84. |11.04 |Mepsl pazdpoca
85. |13.04 |Pemenne mpakTHuecKuX 3amad 1o teme « CTaTUCTHKaY
86. |15.04 |KoutpoabHasi pa6ota Ne 5 1o TeMe «JIeMEHTHI K/p
MaTeMaTHYECKON CTATUCTHKH, KOMOMHATODHKHN M TEODHH
O00011a1011I€e MOBTOPEHHE Kypca ajaredpbl U HAYAI 154 1
aHasim3a 3a 10-11 kiaccebl
87. |18.04 |Yucna n anrebpandeckue mpeodpa3oBaHUs
88. 120.04 |Ywucna u anredpanueckue npeodpa3oBaHus mecm
89. (22. 04 |YpaBHeHus
90. |25. 04 |Pemenue ypaBHEHMI mecm
91. |27. 04 |HepaBenctBa
92. [29. 04 |Pemienue HepaBEHCTB mecm




93. 104.05 [CucreMsl ypaBHEHUN U HEPABEHCTB

94. 106. 05 |Pemenue cucteM ypaBHEHUN U HEPABEHCTB mecm

95. [11. 05 |TekcroBsle 3amaun

96. |13. 05 |Pemenue TeKCTOBBIX 3a/1a4 mecm

97. [16. 05 |Permenue TEKCTOBBIX 3a1a4

98. |18. 05 |IIpou3BoaHas GyHKIMHU U €€ MTPUMEHEHUE K PELICHHUIO 3a/1a4

99. 120. 05 (KoutpoabHasi pa6ora Ne 6. [IpomeskyTouHasi aTTecTanus K/p
10 MTOraM roaa

100. (23.05 |AnHanu3 koHTpOIBHOH paboThl. PaboTa Hax ommOkamMu

101. |25. 05 |HtoroBslit ypok
Hroro 101 4 7

TpeﬁoBaHm[ K YPOBHIO MOATOTOBKH BBINTYCKHUKOB

Ha cTyneHn OCHOBHO¥ IIKOJIBI 33]]a4i YY€OHBIX 3aHATHI ONpeIeNICHbl KaK 3aKpPEIUICHUE
YMGHI/Iﬁ PasaciATb MOpPoOUECChbl HA JTalbl, 3BCHbA, BBIACIIATH XapPAKTCPHBIC IMMPUYUHHO-
CIICICTBEHHBIC  CBSI3U,  ONpPENENSTh  CTPYKTypy  OOBEKTa  IO3HAHUSA,  3HAYUMBIC
(bYHKL[I/IOHaHBHBIC CBA3SHU U OTHOUICHUA MCKAY YaCTsAMU LECJIOro, CpaBHUBATL, COIIOCTABJIATD,
KJIACCU(UIIUPOBATh, PAaHXKUPOBATh OOBEKTHI 1O OJHOMY MM HECKOJIBKUM MPEIIOKCHHBIM
OCHOBaHHSIM, KputepusM. [IpuHIMIHATIbHOE 3HAUYCHHE B paMKaxX Kypca MpUoOpeTaeT yMEeHHUe
paznu4ath (HaKkTbl, MHCHHS, TOKA3aTEeIbCTBA, THIIOTE3bI, aKCHOMBI.

[Tpu BBIIOJIHEHUH TBOPYECKUX PAOOT (QOpMHpYyeTCS YMEHHUE ONpEACsATh aJeKBAaTHBIC
CHOCOOBI pelieHus y4eOHOH 3aJauyll Ha OCHOBE 3aJaHHBIX alTOPUTMOB, KOMOWHHPOBATH
HU3BCCTHBIC aJITOPHUTMbI ACATCIBHOCTU B CUTyallMAX, HC IMPCANIOJIararommux CTaHAapTHOIO
NPUMEHECHHSI OJIHOTO W3 HHUX, MOTHBHPOBAaHHO OTKa3bIBaThCA OT OOpas3la JesTeIbHOCTH,
HUCKAaTb OPUI'MHAJIbHBIC PCUICHHA.

Yyamuecs: J0JDKHBI TPHOOpECTH YMEHHS 110 (HOPMUPOBAHHUIO COOCTBEHHOTO alTOpPHTMA
pelleHrs TO3HaBaTeIbHBIX 3a/a4y, (QOpMYJIHpOBaTh NpPOOIEMYy M LEIH CBOCH padoTHI,
OTIpPENIETATh aJICKBAaTHBIE CIIOCOOBI U METOJIbl PEUICHHS 3a/1a4H, TPOTrHO3UPOBATh 0XKUIACMBIN
pe3yJibTaT U COMMOCTABIIATL €0 C CO6CTB€HHLIMI/I MaTeMaTU4CCKNUMU 3HAHUAMU. y‘-IaH_II/IeCSI
JOJDKHBI ~ HAay4YUThCS  MPEACTaBIATh  pE3yJNbTaTbl  HWHIWUBUAYaJbHOW W  TPyNIOBOU
MO03HABATENIbHOM IeATEIbHOCTH B popMax KOHCIIEKTa, pedepaTa, pereH3Uu.

Jist penieHns Mo3HABATENBHBIX U KOMMYHHKATHBHBIX 3ajad y4alluMCs MpeljiaraeTcs
HCIIOJIB30BaTh PA3JIMYHBIC HUCTOYHHUKH I/IH(bOpMaI_[I/II/I, BKJIFO4ass OSHIHUKIIONCAWH, CJIOBAPH,
WHTEPHET-PECYpChl U JApyrue 0a3pl ITaHHBIX, B COOTBETCTBUU C KOMMYHHKATHBHOHW 3ajayci,
chepoil u curyanueid OOLICHHS OCO3HAHHO BBHIOMPATh BBIPA3UTENBbHBIE CPEICTBA S3bIKA U
3HAKOBBIC CHCTEMBI (TEKCT, TA0JIMIA, CXeMa, ayJJHOBU3YAIbHBIN PSII U Ap.).

anmnec;l AOJIKHBI YMCTb pPa3sBCPHYTO 060CHOBBIB3,TL CYXKIACHM, JaBaTb OMMPCACICHUA,
MPUBOJIUTH JOKA3aTEIbCTBA (B TOM YHCIIE OT IPOTUBHOTO), OOBSCHATh U3YYCHHBIE TIOJIOKCHHSI
Ha CaMOCTOATCIBHO HOZ[O6paHHBIX KOHKPCTHBIX IIPpHUMEpPAx, BJIAACTb OCHOBHBIMH BHJIaMHU
MyOJMYHBIX BBICTYIUICHUH (BBICKAa3bIBAHMS, MOHOJIOT, JMCKYCCHS, IIOJIEMHKA), CJIEJI0BaTh
TUYECKUM HOpMaM M MpaBUIIaM BEICHHUS quanora, aucmyta. [Ipenmonaraercs mpocreiiiee
WCIOJIb30BaHUE YUYANIMMHKCS MYJIBTUMEIUUHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOTUH s
00paboTku, mepeaadd, cucTreMaTu3auuu WHGOpPMAIKU, co3AaHus 0a3 MaHHBIX, TPE3CHTAINT
PE3yJIbTaTOB TIO3HABATEILHOM U MMPAKTUYECKON JACSITEIBHOCTH.

CTaHZ[apT OPUCHTHPOBAH HA BOCIIMTAHUC HIKOJIbHHUKA - I'PAKAAaHWMHA W MAaTPUOTa POCCI/II/I,
pa3BUTHE yXOBHO-HPAaBCTBEHHOTO MHpa IIKOJIbHHKA, €r0 HAIIMOHAJIBHOTO CAaMOCO3HAHMA. DTH
MOJIOKEHUSI HALUIM OTPAXKCHHE B COJECPIKaHUU YPOKOB. B mporecce oOyueHHs TODKHO OBITh




chopMupoBaHo ymeHue (HopMyIHpOBaTh CBOM MHUPOBO33PEHUYECKUE B3IIAIBI U HAa STOW OCHOBE
OCYIIECTBIISATHCS BOCHUTAHUE TPAXKJAHCTBEHHOCTH U MATPUOTU3M.

B pesynbrate u3ydyeHusi MaTeMaTuku Ha 6a30BOM YPOBHE YUEHUK JTOJIKEH

3HATH/TIOHUMATb!

v

v

v

3HAUYeHHE MaTeMaTU4YeCKOH HayKW JJI pEelIeHus 3a7ad, BO3HHMKAIOIIUX B TEOPUU U HA
IIPAKTHKE;

HIUPOTY U B TO K€ BpeMsl OIpaHMYEHHOCTb NPHUMEHEHUS MaTeMaTHYECKUX METOAOB K
aHaJIM3y U MCCIIEJOBAHUIO MPOLIECCOB U SIBJIECHUH B IPUPOE U OOIIECTBE;

3HaYeHWE TPAKTUKM U BOIPOCOB, BO3HMKAIOIIMX B CaMOMl MaTeMaTuke JUIs
(GbopMHpOBaHUS U Pa3BUTUS MaTeMaTU4eCKOM HayKH; UCTOPUIO PAa3BUTHUS MOHATHS YUCIIa,
CO3/IaHUsl MaTEMaTHYECKOr0 aHaIn3a, BOSHUKHOBEHUSI U Pa3BUTHUS T€OMETPUH;
YHHMBEpCAJIbHBIH XapakTep 3aKOHOB JIOTUKM MaTeMaTU4YeCKUX pacCyXICHHUH, UuX
NPUMEHUMOCTh BO BCEX 00JIacTAX YETOBEUECKOHN NesTEIbHOCTH;

v’ BEPOSITHOCTHBIN XapaKTep PasiHYHbIX MPOLECCOB OKPYKAOIIET0 MUPA;
AJITEBPA
yMeThb
v’ BBINOJNHATH apUPMETHUYECKUE JEHCTBHUs, coueTas YCTHbIE M THUCHMEHHbBIE TIPUEMBI,

IMPUMCHCHUC BbIYUCIIUTCIIBHBIX yCTpOfICTB; HaxXo4uThb 3HAYCHUSA KOPHIA HaTypaHBHOﬁ
CTCIICHH, CTCIICHU C palddoOHAJIbHBIM II0OKAa3aTCJIEM, J'IOFapI/I(i)Ma, HCIIOJIB3Yyd IIpH
HCO6XOI[I/IMOCTI/I BBIYHCIINTCIIBHBIC yCTpOP'ICTBa; IIOJIB30BAThCA OI.[CHKOI\/'I )51 HpPIKPII[KOfI
IIpY NIPAKTUYECKUX pacueTax;

IPOBOJUTH IO HU3BECTHHIM (opMylaM M IpaBujiaM IpeoOpa3oBaHUs OyKBEHHBIX
BBIPQKEHHM, BKIIIOYAIOIIUX CTENEHHU, PaJAMKalIbl, JorapudmMbl U TPUTOHOMETPUUYECKUE
dyHnxumy;

BBIYUCIISATH 3HAYCHUS YHUCIIOBBIX U 6YKBCHHI)IX BBIpa)KeHHfI, OCYIICCTBIIAA H€06XO}II/IMI>IG
MOJICTAHOBKH M NMPeoOpa30BaHuUs;

HCITIOJIB30BaTh HpI/IO6pCTCHHBIC 3HAaHUS U YMCHHUSA B HpaKTH‘{CCKOﬁ JCATCIIBHOCTU H
MOBCEIHEBHOM KU3HU JUISI:IPAKTUYECKUX PacueToB MO (GopMmysiaM, BKIOYas (GOpMyIibl,
coacpxkalume CTCICHU, paJuKalbl, J'IOl"apI/I(I)MBI U TPHUTOHOMCTPUYCCKUC (I)YHKI_II/II/I,
HCIIOJIb3YA npu HeO6XO)II/IMOCTI/I CIIpaBOYHBIC Marepualibl nu HpOCTeﬁmHe
BBIYUCIIUTCIIBHBIC YCTPOﬁCTBa;

OYHKIUU U TPAOUKUA

yMeTh

v

v
v

OTpeneNaTh 3HaueHHe (PYHKUMU 1O 3HAYEHHI0 apryMeHTa MpH pa3iMuHbIX crocobax
3aanusl PyHKITUH;

CTPOUTH TPa(UKH N3yUYEHHBIX (DYHKLINH;

OIUCBIBATh 10 TpaUKy U B INPOCTEHIIMX ClIydasx 1o (Gopmylie MOBEIEHHE U CBOMCTBA
GbyHKLMH, HaXOAUTh 1O TpapuKy GYHKLIUU HAUOOJIbLINE U HAUMEHbILINE 3HAYCHNUS;
pemarh ypaBHEHUS, IPOCTEHUIINE CUCTEMBl YPaBHEHH, HCIIONBb3Ys CBOMCTBA (DYHKIMIA 1
WX TpaduKoB;

UCITIOJIb30BaTh TMPUOOPETEHHbIC 3HAHHMS W YMEHHUS B MPAKTUYECKOW NEATENbHOCTH U
MOBCEJHEBHOM JKM3HU JUIS:OMHUCAHUS C TIOMOUIbIO (DYHKIIUI pazIHMYHBIX 3aBUCUMOCTEH,
NpeACTaBICHUs UX TpapuuecKy, HHTEpIIpeTaluu rpadukos;

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

yMeTh

v

v

BBIUUCIIATh TPOU3BOJHBIE M TEPBOOOpa3HBIE AIEMEHTAPHBIX (YHKIUH, HCIIONB3YS
CIIPaBOYHBIE MaTEpUAJIbI;

UCCIIEIOBaTh B TPOCTEHIIMX Ciay4asXx (YHKIMM Ha MOHOTOHHOCTh, HAaXOAUTh
HanOoJbIINE W HAMMEHbIIME 3HAueHHs (YHKIWH, CTPOUTHh IpadUKd MHOTOWIECHOB U
MPOCTEHIINX PAMOHAIBHBIX (DYHKIMI C MCHOIB30BAaHUEM alllapara MaTeMaTH4YeCKOTo
aHaIu3a;



V' BBIYUCIIATH B POCTEHIIMX CITyYasx IUIOIIAJIN C HCIOIb30BAaHUEM [IEPBOOOPA3HON;

v HCHONBb30BaTh NPHOOPETCHHBIE 3HAHWS W YMEHHS B IPAKTHYECKOU IEATEIBHOCTH U
IIOBCEJTHEBHOM KW3HM JUIA:PELICHUS IPUKIAAHBIX 3a1a4, B TOM 4YHUCJIE COLHAIBHO-
HSKOHOMHYECKHX M (PU3MUYeCKHX, Ha HaumOONblIMEe M HaMMEHBbIIME 3HAYeHMs, Ha
HAax0XJIEHHE CKOPOCTH U YCKOPEHUS;

YPABHEHU A 1 HEPABEHCTBA
yMeThb

v/ peluarh palnMoHaIbHbIE, TOKA3aTebHbIE U JIOTapu(MUUECKHE YPABHEHUS U HEPABEHCTBA,
MIPOCTEMIINE UPPAUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMUS], UX CUCTEMBI;

v’ COCTaBIISITh YPABHEHHS M HEPABEHCTBA 10 YCIIOBHIO 33]1aUH;

v’ HMCHOJB30BaTh ISl NPUOJIMIKEHHOTO PEIICHHs YPaBHEHMN U HEPAaBEHCTB TIpaduyuecKuii
METOL;

v u300paxaTh HAa KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELIEHUH NPOCTENIINX YPaBHEHHUI
U UX CUCTEM;

v UCHONB30BaTh NPUOOPETCHHBIE 3HAHWS W YMEHHSA B IPAKTHYECKOW IEATENBHOCTH U
IIOBCEIHEBHOM JKU3HU JUIS:TIOCTPOCHUS U UCCIECAOBAHMS IIPOCTEUIINX MATEMaTHYECKHUX
MOJCIICH;

OJIEMEHTBI KOMBUHATOPUKHM U TEOPUU BEPOATHOCTU
yMeTh:

v’ pemiarb mpocTeiiliie KOMOMHATOPHBIE 3aJaud METONOM mepebopa, a Takke ¢
MCTIOJIb30BaHUEM U3BECTHBIX (hopMyT;

v’ BBIUKCIIATH B MPOCTEHIINX CIydasx BEPOATHOCTH COOBITHI HA OCHOBE MOJICYETA YHCIIA
HCXOJIOB;

v UCHONB30BaTh NPHOOPETEHHBIE 3HAHWS W YMEHHMSA B TPAKTHYECKOW IEATENBHOCTH U
ITOBCEIHEBHOM KM3HU JIA:aHAJIM3a PEAJIbHBIX YUCIIOBBIX JaHHBIX, NPEACTABICHHBIX B
BUJIC IMarpaMM, rpauKoB;aHaIn3a HHPOPMALIUN CTATUCTUUECKOTO XapaKTepa.

K[QI/ITGQI/II/I H HOPMbI OII€EHKHA 3HaHHﬁ, yMeHHﬁ, HAaBbIKOB oﬁyqamumxcsl
INPUMEHUTE/IBHO K PA3JITUIHbIM ghOpMaM KOHTPOJIsA 3HAHMM

(I)OprI KOHTPOJIsA

YcerHblii onpoc — ycTHast popMa KOHTPOJIS 3HAaHUM U YMEHHI, HCTIONB3yeTCsl B3aUMOIIPOBEPKA,
caMOIpoBepKa Mo 00pa3ily, 3aCIyIINBaHUE OTBETA U €r0 OLICHUBAHUE YUUTEIIEM.
MaremaTnyecKuii AUKTAHT — NMUCbMEHHas (opMa KOHTPOJS, MpHUMEHseMasl Ui MPOBEPKU
YMCHUA MMPAaBHUJIbHO ITIOHUMATh U 3alIUChIBATh YHCJia, MATEMATUICCKHUEC TCPMHUHBI U ITOHATH.
TecTtupoBaHue — nucbMeHHas (hopMa KOHTPOJIS € MPeUIOKEHHBIMU BapUaHTaMU OTBETOB, OJIUH
U3 KOTOPBIX NPaBWIbHBIM, NpHUMeHseMas IJi1 NpoBepKH Oa30BbIX 3HAHUKW O MaTeMaTHKe,
MaTeMaTU4YECKUX TEPMUHOB U TIOHATHUH.

CamocTosiTesqibHasi padora — MUCbMEHHas (opma KOHTpOJIs, paccuuTaHHas Ha 5 — 20 MuH,
IpUMEHSIeTCS Ul OLIEHUBaHMS YPOBHS c(hOPMUPOBAHHOCTH 3HAHUN M YMEHUH MO U3y4aeMOMY
BOIIPOCY B TEME.

IIpakTHyeckas padéora — Gopma KOHTPOJIIS, MPUMEHSIETCS JJIsl OLIEHUBAHHUS YMEHHUS BHITIOIHATh
OIMPECACICHHBIC MMPAKTUICCKUEC HeﬁCTBHH, IMPUMCHSA 3HAHUA MaTCMAaTUKU.

KontpoabHasi paGora — mnucbMeHHass (opMa KOHTpPOJS 3HAHHWHM, YMEHUH M HaBBIKOB I10
M3y4aeMoil TeMe, paccuuTaHa Ha BBIIIOJIHEHUE B TEUEHHE YPOKa.

Onenka nuCcbMEHHBIX KOHTPOJBbHBIX paﬁoT Oﬁy‘lalOI]_[I/IXCH Mo MaTeMaTuKe

OTBET OLIEHUBAETCS OTMETKOM «5%», €CIIu:



® pa0oTa BHINOJHEHA MOJHOCTHIO;

® B JIOTHYECKUX PACCYKICHUSAX U OOOCHOBAHMUHU PELICHHUS HET MPOOEIIOB U OMNOO0K;

® B pEIIEHUH HET MaTeMaTHYECKUX OMUOOK (BO3ZMOXKHA OJTHA HETOYHOCTh, OMTUCKA, KOTOPAas
HE SBJISIETCS CIIe/ICTBUEM HE3HAHUS WIM HEMOHUMAaHHUs y4eOHOro MaTepuaa).

OtmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIy4asx:

® pa0oTa BBHINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS I1arOB PElICHUs] HeIOCTATOUHBI (€CiH
yMeHHne 000CHOBBIBATh PACCYXKACHUS HE SBISUIOCH CHEIHATbHBIM 0OBEKTOM MTPOBEPKH);

® JIOTMyIICHBI OJHA OIIMOKA WJIM €CTh JBa — TPU HENOUYETa B BBIKIAIKAX, PHUCYHKaX,
yepTekax WiH rpadukax (eciu 3TH BUABI paboOT HE SBISUIUCH CIEUATbHBIM OOBEKTOM
IIPOBEPKN).

OtmMmetka «3» CTaBUTCS, €CIIH:

* jomymieHO Oosee omHOW OmMOKKM WM Oojiee ABYX — TpPEX HEIOYETOB B BBIKIANKAX,
yepTexkax Wiu rpadukax, HO OoOydaroImmiicss o0JagaeT 00s3aTeIbHBIMA YMEHUSIMH II0
IIPOBEPSIEMOU TEME.

OTMeTKa «2%» CTaBUTCS, ECIIU:

® JIOMyIIEHBl CYLIECTBEHHBbIE OIIMOKM, IOKa3aBIME, YTO oOydaroluiics He oOiamaer
00s13aTeIbHBIMHA YMEHUSIMH T10 TAHHOH TeMe B ITOJTHOW Mepe.

VY4uTenp MOXKET MOBBICUTH OTMETKY 32 OPUTMHAIbHBIN OTBET Ha BOIPOC WJIM OPUTHMHAIBHOE
pelieHne 3aJa4d, KOTOpPBIE CBHICTEIBCTBYIOT O BBICOKOM MAaTeMaTHYECKOM Pa3BUTHU
oOydarolierocs; 3a peueHue Oosiee CIOKHOM 3a/Jaud WM OTBET Ha OoJiee CIOXKHBIM BOIpOC,
MpeJUIOKEHHbIE 00YyYaromeMycsi JOTIOJIHUTENBHO IOCJIE BBINOJIHEHUS UM KaKuUX-THOO Ipyrux
3aJaHuH.

Onenka YCTHBIX OTBETOB oﬁyqamumxca o MaTeMaTHuKeE

OTBET OLIEHUBAETCSI OTMETKOM «5», €CIIM YUEHHUK:
® [IOJHO PacKpbUI COJIEp’KaHUE MaTepuaia B o0beMe, MPeayCMOTPEHHOM IporpaMMoi u
YYCOHHKOM;
® 3JIOKWI MaTepuall TPaMOTHBIM  SI3BIKOM, TOYHO HCHOJB3YySl MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIETICHHOM JIOTHYECKO TOCIIEI0BATENBHOCTH;
®  TPaBWILHO BBIOIHWI PUCYHKH, YEPTEIKHU, TPAPUKH, COMyTCTBYIOLTUE OTBETY;
® [I0Ka3aJ] YMEHHUE WLIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU MPUMEPAMH, MPUMEHSTH €€ B
HOBOU CUTyallMu MIPH BBINOJHEHUU PAKTUYECKOTO 3a/1aHMS;
® [POJEMOHCTPUPOBAJ 3HAHUE TEOPUM paHEE M3YUYEHHBIX COMYTCTBYIOIIUX TEM,
c(hOPMUPOBAHHOCTH M YCTOHYMBOCThH UCTIOB3yEMBIX ITPH OTBETEC YMCHHIA U HABBIKOB;
® OTBEYAJl CAMOCTOSTENLHO, 0€3 HABOISIINX BOIPOCOB YUHUTETIS;
® BO3MOXHBI OJJHA — JIB€ HETOYHOCTH TMPH OCBEUICHUU BTOPOCTEIICHHBIX BOMPOCOB WU B
BBIKJIAJIKaX, KOTOPHIE YUYEHHUK JIETKO UCTIPABUJII TTOCJIC 3aMEYaHUs YUUTEIS.
OTBeT OLIEHUBAETCS OTMETKON «4», €Clii YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OLEHKY
«5», HO TIpH 3TOM UMEET OJIMH U3 HEJOCTATKOB:
® B U3JIOXKEHUH JOMYIIeHb HEOONbIINe NpoOesbl, HE HWCKa3WBIIEE MaTeMaTUYECKOe
COJIEpKaHHE OTBETA;
® JIONYLIEHbl OJWH — JIBa HEJOYeTa IMPU OCBEIIEHUH OCHOBHOI'O COJIEP>KAHMS OTBETA,
WCIIpaBJIEHHBIE MOCIIE 3aMEUaHUsl YUUTEIIs;
® JIOMyIIEHbI OmMMWOKAa WM Oojiee NBYX HEIOYETOB IPH OCBEIICHHUH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIPABIIEHHBIE TIOCIIEC 3aMEUYaHUs] YUUTEIIS.
OtMmeTka «3» CTaBUTCS B CAEAYIOMIUX CIydasiX:
® HEMOJHO PAaCKpPHITO COJepKaHUE Marepuana (Coaep:kaHue U3JI0KEHO (parMeHTapHO, HE
BCerIa TMOCJTENOBaTeNbHO), HO TOKa3aHO 0oOmee MOHMMaHWE BOIpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHHS, TOCTATOYHBIE ISl YCBOSHHUSI IPOTPAMMHOIO MaTepHaa;



® UMENUCh 3aTPyAHEHHUS WM JONYILIEHbl OIMIMOKU B OIpENeIeHUH MaTeMaTu4ecKou
TEPMUHOJIOTHH, YEPTEKaX, BBIKIIAJKAX, UCIPABICHHBIC MOCIE HECKOJIbKUX HABOISIINUX
BOIPOCOB YUHUTEIIS;

® VYEHUK HE CIPaBWJICS C NPUMEHEHUEM TEOPUM B HOBOW CUTYyallUd MPU BBITOJHEHUU
MPAKTHYECKOTO 3aJaHUsI, HO BBITIONHIII 33/IaHUsI 00S3aTEITLHOTO YPOBHS CIIOKHOCTH TIO
JTaHHOM TeMe;

® [pu JIOCTATOYHOM 3HAHMM TEOPETUUECKOr0 Marepuaia BbISBICHA HEIOCTaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasix:

® HE pPacKpBITO OCHOBHOE COJIEp)KaHNE YyUeOHOTO MaTepHana;

® oOHapyXeHO HE3HAaHHWE YUYEHUKOM Oombllel WM HauOoliee BaXHOW YacTH y4eOHOTO
Marepuaa;

® JOMNyIIeHbl OMMOKH B OMpPENETICHUU MOHITHM, MPHU HCIOJIb30BAaHUU MaTeMaTHUeCKOM
TePMHHOJIOTHH, B PHUCYHKax, ueprexax WU Tpadukax, B BBIKJIAIKaX, KOTOpHIE HE
WCIIPaBJICHBI MOCTIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIS.

Y4eOHO-MeTOAMYECKHE CPeACTBA 00yYeHus

yqeﬁHO-MeTOI{H'{eCKI/Iﬁ KOMILJIEKT

1. Vuebuuk: Anrebpa M Havaja Maremaruueckoro ananuza, 10-11 xmaccel: yue6. s
obmeobpasosar. yupexaeauit /I11.A. Anumos [u np.], - M.: IIpocBemenune, 2010-2012r.

2. Anrebpa u Havasa a”anuza 10-11, Tematnueckue tectsl: yuyeO.nmocodue./B.K.IllapanoBa. —
PoctoB u//l.: ®ennxc, 2007.

3. KontponbHo-u3MepuTenbHble Matepuanbl. Anredpa u Havana aHanuza: 10 kiace / coet. AH.
Pypykun. — M.: BAKO, 2011

4. KoHTponbHO-U3MEpHUTEIbHbIE MaTepuaibl. AnreOpa 1 Havana aHanusa: 11 kmacc / coct. A.H.
Pypykun. — M.: BAKO, 2011

MeTtoanueckoe odecreuyeHue:



1.IIpumepHbie nporpammsl 1o mareMatrke. COOpHUK HOPMAaTUBHBIX IOKYMEHTOB. Maremaruka /
coct. D./1. quenpos, A.I'. Apkaases. M.: JIpoda, 2009

2.Anrebpa ¥ Havajga MaTeMaTHYeCKoro aHayimsa. 7 -11 kimacchel: pa3BEPHYTOE TEMaTHYECKOE
rianupoBanue. Jluaus L. A. AnumoBa / aBT.-coct. H.A.Kum. Bonrorpaa: Yuurens,2010

3. dupakTuyeckue Marepualsl 1o aiareope u Hadanam aHanm3a st 10 u 11 knacca /b.U. Unes,
C.N.Caaxksan, C.1.1IBapudypr. M.: IIpoceemenue ,2005
4. KoHTpoOJIbHBIE W TIPOBEepouYHble paboThl Mo anredpe. 10-11 ki.: Merogudeckoe mocodue /
3Basuu JI.W., Hlnsmounuk JI.S. M.: [Ipoda, 1997

10.Marematuka. EI'D. [Ipaktukym. 2016 r. (aBt. JI.JI. Jlanmo, M.A. TTomioB)

11.Maremaruka. [TonroroBka k EI'D — 2016: yuebHO — MeTomn4ecKoe mocodue /o1 penakiuen
®.D. JIsicenko, C.10. Kymnabyxoa. — PoctoB — Ha — Jlony: Jlernon — M, 2011

HNHTepHeT-pecypceb:

1. www.ege.edu.ruedu.ru (caiir MOuH P®).

2. www.school.edu.ru (Poccuiickuii 001eo0pa3oBaTeabHbIN MOPTAN).

3. www.pedsovet.org (Bcepoccuiickuii THTEpHET-TIEICOBET)

4. www.fipi.ru (caiit @enepaibHOr0 HHCTUTYTA MEIarornYeCKUX U3MEPEHUN ).

S. www.math.ru (MHTepHET-IOAepKKA YINUTENIeH MaTeMaTHKH ).

6. www.mccme.ru  (caiT MOCKOBCKOTO IIEHTpa  HENPEPHIBHOIO  MaTeMaTHYECKOTO
oOpa3oBaHus).

7. WWW.it-n.ru (CeTh TBOPYECKUX YUUTEIICH)

8. www.som.fsi0.ru (ceTeBoe 00beAMHEHNE METOANCTOB)

0. http:// mat.1september.ru (caiit razetsr «MareMaTuka)

10.  http:// festival.lseptember.ru (dpectuBanp nemarorndeckux wuae «OTKPBITBI YPOK»
(«ITepBoe ceHTAOPs»)).

11.  www.eidos.ru/ gournal/content.htm (MuTtepHer - xKypHan « DHmoc»).

12. www.exponenta.ru (00pa3oBaTeabHbII MAaTEMAaTUYECKUI CalT).

13.  kvant.mccme.ru (37eKTpoHHAs Bepcus )KypHana « KBanT».

14. www.math.ru/lib (37eKTpoHHasT MareMaTudeckas OMOIMOTEKA).

15.  http:/school.collection.informika.ru (emguHas Koyutekuus HUPPOBBIX 00pPa30BaTEIbHBIX
pecypcoB).

16.  www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccer).

17.  http://teacher.fio.ru (memarornyeckast Mmactepckasi, ypoku B IHTEpHETE U IpyTroe).

18.  www.uic.ssu.samara.ru (ImyTeBoauTelb «B Mupe HayKu» AJIs INKOJIBHUKOB).

19.  http://mega.km.ru (Merasanuknonenus Kupunina u Medoaus).
20.  http://www.rubricon.ru, http://www.encyclopedia.ru (caliTel « JHIUKIIOTICTUIN )
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