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1.ITosicHUTEIbHAS 3ANIMCKA.

PaGouas nmporpamma y4ebHOro Kypca no ainredpe u Hauangam anaiau3za s 10 kinacca (mpo¢uiabHOro) pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX
JOKYMEHTOB:
006 ob6pazoBanuu B Poccuiickort @enepanmn: enaepanpabiii 3akoH oT 29 gexadps 2012 1. Ne 273-D3.
*DenepanbHBIA TOCYIaPCTBEHHBINA 00 Pa30BaTENbHBIN CTAHAAPT OCHOBHOTO 00IIeT0 00pa3oBanus: npuka3 Munodpuayku Poccuu ot 17
nexadps 2010 r. Ne 1897.
*OcHoBHas1 0OpaszoBareNbHas MporpaMma cpeaHero oomero oopaszoBanus MAOY COIL Ne 5
[IpumepHas mporpamMmma OCHOBHOTO 00111ero o0pa3zoBaHus (MPoQUIBHBIN ypOBEHb) U aBTOpckoi mporpammel LII.A.AniumoBa K yueOHUKY
anreOps! 1 Havana ananuza 10-11 kiaccsr (aBropsl L. A.AnumoB, Konsirun, cocrasurens T.A. bypmuctpoBa — M: «lIpocsemienne», 2013r.).

PaGouas mporpamma coctaBieHa Ha OCHOBE (eZiepaibHOro MepeyHsl y4eOHUKOB, PEKOMEHI0BAaHHBIX MHUHHCTEPCTBOM 00pa30BaHUs
Poccuiickoit @eaeparuu K UCHOIB30BaHUIO B 00pa30BaTebHOM Ipoliecce B 001ieo0pa3oBaTenbHbIX yupexkaeHusx Ha 2016-2017 yuebnsriii roa,
C y4eToM TpeOOBaHUl K OCHALICHHIO 00pa30BaTEIILHOTO MPOIEcCca B COOTBETCTBHHU C CO/ICPIKaHUEM HATIOJTHEHHUST yIEOHBIX MPOLIECCOB
KOMITIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa 00IIero o0pa3oBaHus, aBTOPCKOTO TEMAaTHYECKOTO TUTAHUPOBAHMS Y4eOHOTO MaTepuana, 6a3ucHOTo
y4eOHOTO IIJIaHa.

M3yueHne MaTeMaTUKU Ha CTYIIEHH CPEJTHErO MOJIHOTO 00pa30BaHMs HAIPABJICHO HA JOCTHKEHHE CICAYIOIINX LIeTIei:

OBJI4/ICHUE CUCTEMOI MaTeMaTHYeCKUX 3HAaHUN U YMEHUH, HEOOXOJUMBIX JJIsl IPUMEHEHUS B IPAKTHUECKON JesTeIbHOCTH, U3yUEeHUs
CMEXHBIX TUCHMIUIMH, TPOJIOJKEHUsT 00pa30BaHMs;
*HHTEJJIEKTYaJIbHOE Pa3BUTHE, POPMHUPOBAHUE KAUECTB JIMUYHOCTH, HEOOXOAUMBIX YETOBEKY Ul MOJHOLEHHOH KU3HU B COBPEMEHHOM
O6HIGCTB€I SACHOCTb U TOYHOCTBb MBIC/IA, KPUTHYHOCTE MBIIIJICHUA, MHTYUI WS, JTIOTHYCCKOC MBIIIJICHUE, 3JICMCHTDBI aﬂropHTMquCKOﬁ KYJIBbTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTaBICHNUN, CHOCOOHOCTh K MPEOI0JICHUIO TPYIHOCTEH;
'(1)OpMI/Ip0BaHI/Ie HpG)ICTaBJ'IeHI/Iﬁ 00 nacdax 1 METoJax MaT€MaTUuKN KaK YHUBCPCAJIBHOI'O A3bIKa HAYKHW U TEXHUKHU, CPEACTBA MOACTIUPOBAHUA
SIBJICHUH U IPOLIECCOB;
*BOCIMTAHUE KYIbTYpPhl JUYHOCTH, OTHOILIEHHS K MaTeMaTHKE KaK K YacTH 00Ie4eTI0BeYeCKON KyIbTYpPbI, MOHUMaHUE 3HAYMMOCTH MaTeMaTHKH
JUIsl HAYYHO-TEXHUYECKOI0 Iporpecca.
3agaun:
-pa3BUTHE U YriyOlIeHne BHIYMCIUTEIbHBIX HABBIKOB M YMEHUH /10 YPOBHSI, TO3BOJISIOIIETO
YBEPEHHO MPUMEHATh 3HaHUS MIPU PEILIEHUH 3a7]a4d MaTeMaTHKHU, PU3UKUA U XUMHH:
-BBECTHU NOHATHE (PYHKIIMH U HAYYUTh NPABUIIBHO IPUMEHSTh 3HaHUS O QYHKLUHU B CTAPLINX
KJIaccax;



-CHUCTEMaTU3UPOBaTh U 000OLIUTH CBEIEHUS O MPEOOPa30BAHUN BBIPAKEHU, PEIIEHUN JIMHEHHBIX
YpaBHEHUN;

-U3y4uTh GOPMYIIbl YMHOKEHUS M HAYYUTh YBEPEHHO, IPUMEHSTH 3TU (POPMYIIBI IpU
peoOpa3oBaHNU BBIPAKCHUN U PEIICHUH YPAaBHEHHIA;

-HAY4UTb PEIIaTh CUCTEMbl YPaBHEHUM U TEKCTOBBIE 33Ja4l C IIOMOIIbIO CUCTEM;

-BBECTH IOHSATHUE CTEIIEHU C HaTypaJbHBIM IIOKA3aTEIEM U MX CBOICTBA.

B mikosie MaTemMaTHKa CIIY’KUT OTIOPHBIM IPEIMETOM AJIsl U3YUEHMSI CMEXHBIX IUCLUUIUIMH. B 1ocie mKoabHON XKU3HU peaabHOU
He0OXOIMMOCTBIO B HAILIM JIHU SIBJISIETCS] HETIPEPBIBHOE 00pa3oBaHue, 4To TpeOyeT MOJHOIEHHON 6a30Boi 0011e00pa30BaTeIbHOM MOATOTOBKH,
B TOM YHCII€ U MaTeMaTuyeckoil. I HakoHell, Bce OOJbIlIe CreUaIbHOCTEH, I/1e He0OXO0IUM BBICOKHIA YPOBEHb 00Pa30BaHMUsI, CBA3aHO C
HEMOCPEACTBEHHBIM MPUMEHEHNEM MaTeMaTUKU (3KOHOMUKA, Ou3Hec, (GUHAHCHI, (U3KKa, XUMUS, TEXHUKA, HHPOpMaTHKa, OMOJIOTHS,
TICUXOJIOTHS U JIp.).

Jannsiii YMK BeIOpaH Ha OCHOBAaHUU TIOJTHOTO COOTBETCTBUS MPE/IaraéMbIX aBTOPOM YIeOHOTO Kypca y4eOHbIX YacoB (44aca B
Henento B 10 kinacce) u gannoe YMK cooTBeTCTByeT OCHOBHOM 00pa3oBaTeIbHOM MporpaMMe OCHOBHOTO ob1iero oopazoanuss MAOY COIL
Ne 5. B cocraB YMK Bxoaut yueOnuk LLI.A. ATiMOB, KOTOPBIN 00ECTIEYMBAIOT JOCTIKEHHUE LIEJIeH U 3a/1a4, TIOCTaBICHHBIX MTPH N3Y4EHUH
anreopsl. Jlornueckoe u3noxeHe yueOHOro Marepraia B yueOHUKe, IOMOraeT 00y4yarouMcsi OCBOUTH IPEAMET Ha BBICOKOM YPOBHE U
obecnieunTh MoAroToBKY K EI'D Ha XopormieM ypoBHe.

2. OcHOBHOE coJepKaHue

JeiictButensHbie yncina (18 yacos)

Hensle u paunoHanbHble 4yucna. JleiictButenbHble uncia. beckoHedHo yObIBaromias reomeTpuyeckas mnporpeccus. ApuMeTHyecKuil KOpeHb
HaTypajabHOH cTeneHu. CTeNeHb ¢ pallMOHAIBHBIM JIEHCTBUTENBHBIM [TOKAa3aTEIeM.

Crenennas ¢pynknus (18 gacon)

CrenenHas ¢pyHKLUs, ee cBoWicTBa U rpaduk. BzaumHo oOpaTHbie pyHKIIMN. PaBHOCKIIbHBIE ypaBHEHHS U HEpaBeHCTBA. MppalimoHanbHble ypaBHEHHUS.

[TokazarenpHas pyakmms (12 gacos)

Ioxa3zatenbHast pyHkuus, ee cBoiicTBa u rpaduk. [lokasarensubie ypaBHeHHs. [loka3arenbHble HepaBeHCTBA. CUCTEMBI IOKA3aTENbHBIX YPaBHEHUH U
HEPAaBEHCTB.

Jlorapudpmuueckas pynkuus (19 gacon)

Jlorapu¢dmsr. CoiictBa norapupmoB. [lecsatuunble U HarypajibHble Jsorapudmsel. Jlorapubmudeckas QyHKuMs, ee CBoOilcTBa U Tpaduk.
Jlorapudpmuueckue ypaBueHus. Jlorapupmuueckiue HepaBeHCTBA.

Tpuronomerpuueckue Gopmybl (27 4acoB)



Panuannas mepa yria. IIoBopoT TOYKM BOKpYr Havajia KoopauHat. OmnpeneneHue CMHyca, KOCHHYCa M TaHT€HCa yria. 3HAaKu CHHYCa, KOCUHYCa U
TaHreHca. 3aBUCUMOCTh MEXAY CHHYCOM, KOCMHYCOM M TaHT€HCOM OJHOTO M TOro ke yria. TpuronHomerpuueckue ToxaectBa. CUHYC, KOCUHYC U TaHTEHC
yriaoB a u — a. Popmyisl ciaoxeHus. CHHyC, KOCUHYC ¥ TaHT€HC JABOMHOTO yriia. CHHYC, KOCUHYC U TaHI'€HC [TOJIOBUHHOTO yria. CyMMbI U pa3HOCTh CUHYCOB.
CymMma 1 pa3HOCTbh KOCHHYCOB.

Tpuronomerpudeckue ypapuenus (18 gacon)

YpaBHeH#e COS X = @, Sin X = a, tg X = a. Perrenne TpPUrOHOMETPHUUECKUX YPABHCHHIA.

[ToBTopenue. Perenue 3amau (24 yaca)

Y4eOHO0-MeToANMYeCKUIT KOMILJIEKT:

1. Anrebpa u Hauana MaremaTudeckoro aHanusa 10—11 kiaccel: YueOnuk 11 001meodpa3zoBaTenbHbiX yupexaeHuit/II.A. AnumoB u 1p. - M.:
[Tpoceemienue, 2016;

2. lunakTuyeckrue MaTepuasl 1o anredpe u Hadaidam aHanusa ans 10 kiaacca obuieo6pasoBarenbHbix yupexaennit/M.U. Hla6ynun, M.B.TkaueBa,
H.E.®enoposa, P.I'. I'azapsn, - M.: [Ipocsemenue, 2016

3.Anrebpa u Hauana MareMatudeckoro ananusza. Coopuuk pabouux nporpamm 10 — 11 kmaccsl, - M.IIpocsemenue, 2016. CocraButens T. A.
Bypmucrposa.

3. TpeOoBaHusi K YPOBHIO MOATOTOBKH yYAIIUXCS

B pe3ynbrare u3yueHus MaTeMaTUKH HAa PO(PUILHOM YPOBHE YUEHUK JOKEH
3HaTh/IIOHUMATbh:
3Ha4YE€HHE MATEMATUYECKON HAYKH JUIS PEIICHUS 3374, BOSHUKAIOIIMX B TEOPUH U IPAKTUKE; IIUPOTY U OIPAHMYEHHOCTh IPUMEHEHNS MATEMATHY €CKUX
METOIOB K aHAJIN3y U HCCIIEeI0OBAaHUIO MTPOLIECCOB U SBJICHUN B PUPOJIE U OOIIECTBE;
3HaYeHHUE NMPAKTUKU U BOMPOCOB, BOZHUKAIOIINX B CAMOI MaTeMaTuke, JUisi pOPMUPOBAHUS U pa3BUTHS MaTEMaTHUECKON HayKH;
UJIeU PACIIMPEHUs YHCIOBBIX MHOKECTB KaK Crloco0a MOCTPOEHUsI HOBOTO MaTEeMaTHUECKOTro anmnapaTa Juis pelleHns IPakTHYeCKUX 3a/1a4 U BHYTPEHHUX
3a/1a4 MaTEMaTUKH;
3Ha4YeHHUe UJIei, METOJIOB U Pe3yJIbTaTOB aareOpbl 1 MaTEMAaTHUECKOT0 aHAJIN3a JJIsl IOCTPOCHHUS MOJIeNIel peabHBIX MPOLIECCOB M CUTYAIHIA;
BO3MOKHOCTH T€OMETPHUH ISl OITMCAHNS CBOWCTB PEAJIbHBIX NPEAMETOB U MX B3aUMHOI'O PACIOJIOKECHHS;
YHUBEpCAJIbHBII XapaKkTep 3aKOHOB JIOTMKH MaTEMAaTUYECKUX PACCYKICHUN, MX TPUMEHUMOCTD B Pa3IMYHBIX 00JIACTAX YETIOBEYECKOH IeATENIbHOCTH;
paznuure TpeOoBaHUM, MPEIbABISEMBIX K 10Ka3aTeIbCTBAM B MATEMAaTUKE, €CTECTBEHHBIX, COIIMAIbHO-3KOHOMUYECKUX M TYMAHUTAPHBIX HayKaX, Ha
IIPaKTHUKE;
pOJIb AKCMOMATUKH B MATEMATHKE; BO3MOKHOCTh IOCTPOEHUSI MAaTEMAaTHYECKNX TEOPUI HAa AKCHOMAaTUYECKON OCHOBE; 3HAYEHUE aKCHOMATHUKH JIJIsL JPYTHX
o0uacTei 3HaHUS U JUIs IPAKTUKU;
BEPOSTHOCTHBIX XapaKTep pa3IMUHBIX IPOLECCOB M 3aKOHOMEPHOCTEN OKpY KaroIlero Mupa; Yuciosslie 1 OyKBEHHbIE BBIPAXKEHUS.

; UncioBbie U OyKBEHHBIE BHIPAKECHHUS
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Ymers ! BBINOJIHATH apU(METUYECKHE ACHCTBUS, COUeTast YCTHBIE U MUCbMEHHBIE IPHEMBbI, TPUMEHEHNE BRIYUCIUTEIbHBIX YCTPOMCTB; HAXOAUTh 3HAUCHUS
KOPHSI HaTypaJbHOU CTEMEeHH, CTENICHH C PallMOHAIBHBIM TOKa3aTelieM, Jiorapudma, UCIONIb3ys IPH HEOOX OJUMOCTH BbIUMCIUTEIbHBIE YCTPOUCTBA;
I10JIb30BAThCS OLICHKOW M MPUKHUIKOW IIPU MPAKTUUYECKUX pacueTax;

MIPUMEHSITh MOHSTHS, CBSI3aHHBIE C JIETMMOCTBIO LENbIX YUCEIl, IPU PEIICHUH MaTeMaTHYeCKUX 3a/1ay;

HaXOJUTh KOPHU MHOI'OWIEHOB C OJHOM IIEPEMEHHOM, pacKiiapIBaTh MHOTO4WJIEHbl HA MHOKUTEIH;

BBITIOJHSATH IUCTBUS ¢ KOMIUIEKCHBIMH YMCIIAMHU, MTOJIb30BATHCS T€OMETPUYECKON HHTEpIpEeTaeil KOMITJIEKCHBIX YHUCEN, B MPOCTEHIINX CIIydasiX HaXOJIUTh
KOMILJIEKCHBIE KOPHH YPAaBHEHHH € IEHCTBUTEIBHBIMHA KO PHUIIUEHTAMU;

MIPOBOAUTH MPEOOPA30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIINX CTEIICHH, PAIUKAIbI, JOTapU(PMbl U TPUTOHOMETPUYECKHE (PYHKIINH;
HCI0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUUECKOM 1€ATEIbHOCTH U ITOBCEAHEBHOM KU3HU JUIS:

MPAKTUYECKHUX PAcYeTOB M0 Gopmysam, BKIroUas GopMyIibl, coAepxKalliue CTeIeHH, pauKabl, Jorapudmbl 1 TPUTOHOMETpUYECKHE (DYHKINHU, UCTIONB3YS IPU
HEO0XO0IMMOCTH CIIPABOYHBIE MAaTEPUAIIBI U TIPOCTEHININE BRIYUCIUTEIbHBIE YCTPOHCTBA,

OyHKIMY U TpaPuKH

YMETh:

OTpeENATh 3HaUeHHE QYHKIMU 110 3HAYEHUIO apryMEHTa IpY Pa3IMYHbIX crioco0ax 3aaHus pyHKUIUU;

CTPOUTH TPapUKH U3YUYEHHBIX (DYHKIIHI, BBITOIHATH IPpe0Opa3oBaHus IpaKoB;

OIMCHIBATH 1O TpaduKy ¥ 1Mo GpopmMyIie MoBEACHUE U CBOWCTBA (PYHKIIUH;

pelaTh ypaBHEHHsI, CUCTEMbl ypaBHEHUH, HEPABEHCTBA, UCIIOJIb3Yys CBOMCTBA GYHKIMN U UX rpaduyecKue MpeacTaBIeHus;

HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU JIJIS:

OIMCAaHMS U MCCIIEIOBAHNUS C TOMOIIBIO (PYHKIMH peaabHbIX 3aBUCUMOCTEH, IPEACTaBICHUs UX TpapUuecKy; MHTEPIIpEeTaly IpauKOB pealbHbIX MPOIIECCOB;
Hagana maTremMaTn4eckoro aHanusa

YMETB:

HaXOJUTh CYMMY OECKOHEUHO YOBbIBaIOIEH Tr€OMETPUUYECKUI MPOTPECCHH;

BBIUUCIISATH POU3BOJIHBIE U IEPBOOOPA3HBIE JIEMEHTAPHBIX (DYHKIMN, TPUMEHSs PaBUIa BEIYUCIECHUS TPOU3BOAHBIX M IEPBOOOPA3HBIX, UCIIONB3YS
CIIPaBOYHBIE MaTEPHUAJIBI;

uccle0BaTh (PYHKIMHU U CTPOUTH UX IPaUKU C ITOMOIIBIO IPOU3BOIHOM;

pelaTh 3aa4i ¢ IPUMEHEHNEM ypaBHEHUS KacaTelbHOH K TpaduKy QYyHKIINH;

pelaTh 3a/1aun Ha HaXOXKJIeHHE HauOOJIbIIEr0 U HAMMEHbBILET0 3HaueHHs! (PYHKIIMU Ha OTpPE3Ke;

BBIYMCIIATH IUIONIA/1b KPUBOJIMHEWHON Tpamenuu;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM EATETbHOCTH U TTOBCEAHEBHOM KHU3HU IS

pelIeHNs TEOMETPUUYECKUX, PU3NUECKUX, IKOHOMUYECKHX U IPYrUX MPHUKIAIHBIX 3a7a4, B TOM YHCIIE 3a7]a4 Ha HauOOoJIbIIuEe U HaMMEHbIINE 3HAUeHHUS C
IIPUMEHEHUEM allllapaTa MaTeMaTUYECKOrO aHaIu3a;

YpaBHEHHsI 1 HEPABEHCTBA

YMETb:

pelaTh paltoHaIbHbIE, TOKa3aTeIbHbIE U JOrapu(pMUUECKIE YPAaBHEHUS U HEPABEHCTBA, HPPAL[MOHAIbHBIE U TPUTOHOMETPHUECKUE YPAaBHEHUSI, UX CUCTEMBI;
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JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA,

pelaTh TEKCTOBBIE 3aJJa4X € TIOMOIIBIO COCTaBJICHHUs YPAaBHEHUI, U HEPABEHCTB, MHTEPIIPETUPYS PE3YJIbTAT C yUETOM OIPaHUYCHHUN YCIOBUS 3a1a4u;
n300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH MHOYKECTBA PEILICHUH ypaBHEHUI U HEPABEHCTB C IBYMS NIEPEMEHHBIMH U UX CHCTEM.

HaXO/AUTh NPUOIMKEHHbIE PEILICHHs YPaBHEHUH U UX CUCTEM, UCIOJIb3ys I'padMuecKuil METO;

pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TPUMEHEHHEM I'papHUeCKuX MPeACTaBICHUNA, CBOMCTB (DYHKIIHI, TPOM3BOIHOM;

HCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON J€SIT€IbHOCTH U OBCEITHEBHOM JKU3HU JJIS:

IIOCTPOEHHUS U UCCIEA0BAHUS IIPOCTEUIINX MATEMAaTUYECKUX MOJIEIICH;

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSATHOCTEH

yMeTh:

pelaTh pocTeiie KOMOMHATOPHbIE 33Ja4l METO/IOM I1epedopa, a TAKKe C UCIOIb30BAHUEM U3BECTHBIX (GOpMYII, TpeyronbHUKa [lackais; BEIYUCIATD
ko3 unreHTs OnHOMa HproToHa 10 popMyIie u ¢ MCIoIb30BaHuEeM TpeyroibHuKa Ilackars;

BBIUUCIIATh BEPOSITHOCTU COOBITHI Ha OCHOBE TOJICUETa YHUCIIA UCXO0B (IIPOCTEHIINE CITydan);

HCIO0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUUECKOH 1€ATEIbHOCTH U TOBCEAHEBHOMN KU3HU JUIS:

aHaJIM3a peallbHbIX YUCIOBBIX JJAHHBIX, IPEJICTABIEHHBIX B BUJIE JUarpaMm, rpa)uKoB; AJs aHainu3a HHGOpMAalUU CTAaTUCTUYECKOTO XapaKTepa;

INTAHUPOBAHUME YYEBHOI'O MATEPHUAJIA

Howmep Conepxanue marepuania KonuuectBo
napa- 4acoB
rpada
I'naBa |. JleificTBUTEIHHBIC YUCITA. 18
1 [enble u panoHaIbHBIE YHCTIA. 2
2 JlefcTBUTENLHEIE YUCTIA. 2
3 beckoneuHo yObIBaromiasi reoMeTpruiecKast Iporpeccusl. 2
4 ApudmeTnueckuil KOpeHb HaTypalbHON CTETIEHHU. 4
5 Crenenb ¢ pallMOHAIBHBIM U JIEHCTBUTEIbHBIM MTOKA3aTEIEM. 5
Ypok 00001IeHNS ¥ CHCTeMaTH3alluy 3HAHUH. 2
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| Kourponsaas paGora Ne 1. 1

I'maBa Il. Creniennast GpyHKIHS. 18

6 Crenennast GyHKIIHNs, €€ CBOWCTBA U I'paduK. 3
7 B3aumMHuo o6paTtHbie pyHkiuu. CinoxkHass QyHKITUS. 2
8 PaBHOCUIIBbHBIE YpaBHEHUS U HEPABEHCTBA. 4
9 HppanronanbHpie ypaBHCHHS. 4
10 HppannoHaibHble HEPAaBEHCTBA. 2
Ypok 00001IeHHS ¥ CHCTeMaTH3alluK 3HAHU . 2
Konrtposbhast pabora Ne 2. 1

I'naga Ill. IlokaszarenbHas GyHKIMS 12

11 [TokazarenbHas QyHKIIHS, €€ CBOWCTBA U TpaduK. 2
12 [Toka3zaTenbHBIC YpaBHEHUS. 3
13 [TokazaTenpbHbIC HEPABEHCTBA. 3
14 Cucrembl MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB. 2
Ypok 00001IeHHS ¥ CHCTEeMAaTH3alluKi 3HAaHUH. 1
Konrposnsnas pa6ora Ne 3. 1

I'naBa V. Jlorapudmuueckas pyHkius. 19

15 Jlorapudmel. 2
16 CoiicTBa norapudmos. 2
17 JlecsiTuuHble U HaTYypalibHbIE Jorapu@mbl. Popmyna nepexoja. 3
18 Jlorapudmuueckas GpyHKIHs, ee CBONCTBA U rpaduk. 2
19 Jlorapudmuueckne ypaBHEHUS. 3
20 Jlorapugmuueckue HepaBeHCTBA. 4
Ypok 000011IeHHS ¥ CHCTeMaTH3alluK 3HAHUH. 2
KonTtposnbHas pabora Ne 4. 1

I'nmaBa V. Tpuronomerpuueckre Gopmysbl. 27

21 Pagnannas mepa yria. 1
22 [ToBOpOT TOUKM BOKpYT Hauajga KOOPAMHAT. 2
23 Omnpenenenne cuHyca, KOCUHyca M TaHI'€HCa yria. 2
24 3HaKM CHUHYCa, KOCUHYCa M TAHTEHCA yTJa. 1
25 3aBUCUMOCTBH MEXAY CUHYCOM, KOCHHYCOM M TAHT'€HCOM OJTHOT'O M TOTO XK€ yTJa. 2
26 TpuronomeTpuveckne TOXIECTBA. 3
27 CuHyC, KOCUHYC U TaHT€HC YIJIOB 0. U — (. 1
28 DopMyITBI CIIOKEHHUS. 3




29 CuHyc, KOCUHYC U TaHT€HC JIBOWHOTO YTIJa.

30 CuHyc, KOCHHYC M TaHT€HC ITOJIOBUHHOTO yIJIa.
31 ®opMyJIbl IPUBEAEHUS.
32 CymMa 1 pazHocTh cMHYCOB. CyMMa M pa3HOCTb KOCUHYCOB.

VYpok 00001meHns ¥ cucTeMaTu3aluy 3HaHU.
KonTponbnas padora Ne 5.

I'naBa IV. TpuronomeTpuyeckue ypaBHEHUs.

33 YpaBHeHHe COS X=a.

34 VYpaBHenwue Sin X = a.

35 VYpaBHenue tg X=a.

36 Pemnienne TpUrOHOMETPUYECKUX YPAaBHEHHN.

37 [Tpumeps! pereHus MPOCTSHIITNX TPUTOHOMETPUIECCKUX HEPABEHCTB.

Ypok 00001IeHHS ¥ CHCTeMaTH3allu 3HAaHUH.
KontposnbHas pabora Ne 6.

IToBropenue. Pemenue 3anau

IIpuioxkenus K nporpamme.

XapakTepUCTUKa KOHTPOJIBHO - U3MEPUTEIbHBIX MATEPHAIIOB

Onenka ypoBHS OOYyYEHHOCTH Y4YalllUXCsl MO NPEAMETY MPOU3BOAMUTCS B COOTBETCTBHH C TPEOOBAHUSMU MPOTPAMMBI.
[Tpu oTcnexxuBaHUM PE3yIbTATOB YUUTHIBAIOTCS UHIMBHYyaIbHbIE OCOOCHHOCTH YIEHHUKOB.

KoHnTponb Haj npeAMeTHBIMU KOMIIETEHLMSAMHU YYaIIUXCsl OCYIIECTBIISETCS Yepes:

1) yctHbIE paboTHI:

. YCTHBIU CUET,

. OTBETHI Ha BOIIPOCHI,

. 3a4€THI 110 TEOPUH.

2) niucbMEeHHBIE pabOTHI:

. MaTEMaTHYECKHAE JUKTaHTBHI,
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. JoManTHue padboThl (MHAUBHUAYAIbHEIE, TBOPUYECKHUE),

. CaMOCTOATEIbHBIE Pa0OTHI (00yJaromre, IPOBEPOYHBIC),

. KOHTPOJIbHBIE paOOTHI (TEKYIUE, UTOTOBBIC)

PexoMeHamuu 1o oreHKe 3HaHUH U YMEHUM yJaluxcs

Ornupasich Ha 3TH PEKOMEHAAINH, YIUTENIb OLICHUBACT 3HAHUS U YMEHUS yUalTUXCs C YYETOM MX WHIUBUIYAIbHBIX OCOOCHHOCTEH.

1. Conepxanuie u 00beM MaTepuaa, IoJIeKallero NpoBepke, onpeaensercs nporpammoil. [Ipu npoBepke ycBoeHHs MaTepraia Hy’KHO BBISIBISITh
MOJIHOTY, MPOYHOCTh YCBOEHUS YUALTUMUCS TEOPUHU U YMEHUS IPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYAIIUSIX.

2. OcHoBHBIMHU (hOpMaMU TPOBEPKHU 3HAHUN M YMEHUI yJaluXcsl 10 MaTeMaTUKe SBIISIOTCS MUCbMEHHAs KOHTPOJIbHAs padoTa U yCTHBIN ompoc.

[Ipu o1ieHKe MUCHMEHHBIX U YCTHBIX OTBETOB YUHMTEIIb B MIEPBYIO OYEPE/Ib YUUTHIBAET MMOKA3aHHBIE YUAIIUMUCS 3HAHUS U yMeHusl. OlleHKa 3aBUCUT
Tak)Ke OT HAIMYUS U XapaKTepa MOTrPelIHOCTe!, JOMYIEHHBIX YJallliMUCS.

3. Cpenu MOTPEITHOCTEH BBIJICJISIFOTCS.  OIIMOKU U Heo4ueThl. [lorpemHocTs cuynuTaeTcsi OlMOKOM, €CJIM OHA CBUIETEILCTBYET O TOM, YTO
YUEHUK HE OBIIaJIe]l OCHOBHBIMH 3HAHUSIMH, YMEHHUSIMH, YKa3aHHBIMH B IIPOTpaMMe.

K Hemoueram OTHOCATCS MOTPEITHOCTH, CBUACTEIILCTBYIOMINE O HEAOCTATOYHO MOJTHOM MJIM HEJOCTATOYHO MMPOYHOM YCBOCHUH OCHOBHBIX 3HAHUU U
YMEHHUI WM 00 OTCYTCTBUU 3HAHUHN, HE CUMTAIOIIMUXCS B IpOrpaMMe OCHOBHBIMU. Heodueramu Takke CYUTAIOTCS: MOTPEUTHOCTH, KOTOPbIE HE MPUBEIH K
HCKa)XCHHUIO CMBICJIA MOTYYEHHOTO YYEHUKOM 3aJaHus UM CIoco0a ero BHIMOJHEHUS, HeaKKypaTHas 3alicCh; HEOPEKHOE BHIMOJHEHUE YePTEkKa.

['panuna Mexay ommOKaMu U HeI0UeTaMU SIBJISIETCS B HEKOTOPOil cTeneHu yCiaoBHOH. [Ipu oqHuX 00CTOSATENbCTBAX TOMYIICHHAS YYal[UMUCS
MOTPEUTHOCTh MOKET pacCMaTpUBATHCS YUUTENIEM Kak OmuOKa, B IPyroe BpeMs U IIPH JIPYruX OOCTOSTENHCTBAX - KAK HEJIOYET.

4. 3agaHus JUisl YCTHOTO M MUCBbMEHHOTO OITPOCa y4alluXxcs TEOPETHUYECKUX BOIPOCOB U 3aad.

OTBeT Ha TEOPETUUECKHUI BOTIPOC CUUTACTCS 0€3yNPEUHBIM, €CITU TI0 CBOEMY COJICPIKAHUIO MOJTHOCTHIO COOTBETCTBYET BOIIPOCY, COEPKUT BCE
HeoOXoIuMBbIe TeopeTHIecKkrne (DakThl 1 00OCHOBAHHBIC BHIBOJIBI, & €r0 M3JI0KEHHE U MUChbMEHHAs 3alTUCh MAaTeMAaTUYECKH TPAMOTHBI M OTJIMYAIOTCS
MIOCJIEZI0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaun cuntaeTcst 6e3ynpeyHbIM, €CJIM MTPABHIIBHO BBIOPAH CIIOCOO PEIICHHUs, CaMO PElIeHHe COMTPOBOXKAAETCS HEOOXOJUMBIMU
O0OBSCHEHHUSIMHU, BEPHO BHITIOJTHEHBI HY)KHBIC BEIYUCIICHHS U IIPE0Opa30BaHUs, ITOJTYUYEH BEPHBIA OTBET, OCIEIOBATEIHFHO U aKKYPATHO 3allMCaHO PEIICHHE.

OreHka oTBeTa y4yamierocs Mpu yCTHOM U MUCBMEHHOM OTPOCE MPOBOIUTCS MO MATHOATUIBHOM crcTeMe, To ecTh 3a OTBET BBICTABISETCS OJHA U3
oTMeToK: | (110X0), 2 (Hey10OBIETBOPUTENBHO), 3 (YIOBIETBOPUTENLHO), 4 (XOpOoLI0), 5 (OTIMYHO).

YuuTenb MOKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIM OTBET HA BOIIPOC WM OPUTHHAIBHOE PEIICHHE 3a7]a4l, KOTOPbIE CBUJIETEIBCTBYIOT O BHICOKOM
MaTeMaTHYeCKOM Pa3BUTHH YYalIETrocs; 3a peieHue 0oee CI0XHON 3a7jaui WM OTBET Ha 00Jiee CII0KHBIN BOMPOC, MPEJIOKEHHbIE YdallleMycst
JIOTIOJTHUTEIHHO TIOCTIE BBITIOJIHEHUS UM 3aJaHHH.

HTtoroBeie 0OTMETKH (32 TEMY, YETBEPTh, KYPC) BBICTABIISFOTCS TIO COCTOSTHUIO 3HAHUW Ha KOHEI[ ATana 00y4eHHsI C YI€TOM TeKYIITUX OTMETOK.

OHeHKa YCTHBIX OTB€TOB yUallIUXCsA

OTBET OIIEHUBAETCA OTMETKON «5», €CIIN YUEHUK:
-TI0JTHO PACKPBLI COJIEpKaHue MaTepuaia B 00beMe, MPeayCMOTPEHHOM MTPOTPAMMON M YI€OHUKOM;



-M3JI05KUJT MaTEepHaJl FPAMOTHBIM SI3bIKOM B OIPEACIICHHON JJOTUYECKON NOCIE0BATEIbHOCTH, TOYHO UCIIONb3YsI MAaTEMATUUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY;

-TIPABUJIHHO BHITIOTHII PUCYHKH, YEPTEKHU, TPAPUKH, COMMYTCTBYIOIINE OTBETY;

-[10Ka3aJl yMEeHHEe WLTIOCTPUPOBATH TEOPETUUYECKUE TIOJI0KEHUSI KOHKPETHBIMH PUMEPAMHU, IPUMEHATh UX B HOBOI CUTYallH [IPH BBITTOJIHEHUU
IIPAKTUYECKOI0 3a/JaHu;

-IIPOJIEMOHCTPUPOBAJ YCBOCHHE paHee U3YyYEHHBIX COMYTCTBYIOUIMX BOIIPOCOB, CHOPMUPOBAHHOCTh M YCTOMYUBOCTD UCIIOJIb3YEMBIX IIPU OTBETE
YMEHUH U HaBBIKOB;

-0TBEYaJl CAMOCTOSITeNIbHO 0€3 HaBOASIIKUX BOIIPOCOB YUUTEIIS.

-BO3MOXHBI OJIHA - JIB€ HETOYHOCTHU IIPU OCBEIIEHNN BTOPOCTENIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOPBIE YUEHHUK JIETKO UCIIPABUII IO 3aMEYAHUIO
YUUTEIS.

OTBET OIIEHNBAETCSI OTMETKOM «4»,

-€CJIM OH yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OTMETKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEAOCTATKOB:

-B U3JIOKEHHUH JONYIICHBI HEOOIbIINE MPOOEIIbl, He UCKA3UBIINE MATEMAaTHYECKOE COACPKAHNE OTBETA;

-JIOMYIIEHBI OJIUH - IBA HEJ0YeTa IIPU OCBEIIEHUH OCHOBHOTO COAEPKAHUs OTBETA, UCIIPABJICHHBIC 110 3aMEYaHUI0 YUUTEJIS;

-JIOMYIIEHbI OLIMOKA WK O0Jiee IBYX HEJA0YETOB IIPU OCBEIICHUH BTOPOCTENEHHBIX BOIIPOCOB WU B BBIKJIAIKAX, JIETKO UCIIPABJIEHHBIE 110 3aMEYaHUIO
YUUTEIS.

OtMmeTKa «3» CTaBUTCS B CICAYIONIUX CIIydasK:

-HETIOJIHO WJIM HEMOCTIEI0BATENIbHO PACKPBITO COJEpKaHNE MaTepHalia, HO oKa3aHo 00Ilee MTOHUMaHue BOPOca U MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTAaTOYHBIE JUI JAIbHENUIIEro YCBOSHHS POrpaMMHOr0 MaTepuaia (onpeneneHnble « TpedoBaHUsIME K MAaTEMaTHYECKON MTOATOTOBKE YUaIUXCS»);

-MMETUCH 3aTPYAHECHUS WIH TOMYIICHBI OITMOKHU B OMpeIeJICHUH MTOHSITHI, UCTIONF30BaHUN MAaTEeMAaTUYECKOM TEPMUHOJIOTHH, YepTexkKax, BBIKIIAIKAX,
UCIIPABJIEHHBIE MTOCIIE HECKOJIBKUX HaBOJSALIUX BOIPOCOB YUUTENS;

-Y4E€HHK HE CIIPaBWIICA C IPUMEHEHHUEM TEOPHH B HOBOU CUTYyallUU MIPH BBHIOJHEHUH MPAKTUYECKOTO 3a/IaHusl, HO BBITIOTHII 3aJaHUs 0053aTeIbHOTO
YPOBHSI CIIOKHOCTH 110 JaHHOM TEME;

-TIpU 3HAHUU TEOPETUYECKOTO MaTepHalia BhIsIBICHA HEJJOCTaTOYHAs! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHM U HABBIKOB.

OTtMeTKa «2» CTaBUTCS B CICAYIONINX CITydasK:

-HE PaCKpBITO OCHOBHOE COJ/Iep)KaHNe yueOHOTo MaTepuana;

-00Hapy’KE€HO HE3HAHKE UM HETIOHMMaHHe YYeHUKOM OOJIbIIel Wik HanboJsee BaKHOM yacTH yueOHOTo MaTepuaa,

-JIOTMYIICHBI OLTUOKHU B ONPEACTICHUH MOHSATHH, IPH UCIIOIb30BAaHUHA MAaTEMATHUECKON TEPMUHOIIOTHH, B PUCYHKAX, YePTEeKax WK rpadukax, B
BBIKJIa/IKaX, KOTOpbIE€ HE MCIIPABJICHbI MOCJIE€ HECKOIBKUX HABOSIINUX BOIPOCOB YUUTEIS.

OreHKa MMCHMEHHBIX KOHTPOJIBHBIX pabOT yUaluxcst

OtmeTka «5» CTaBUTCS, €CIU:

. paboTa BHINOIHEHA TTOJIHOCTHIO;

. B JIOTUYECKHUX PACCYKJICHUSIX U 0O0CHOBAaHUH PELICHUS HET MPOOETIOB U OUIMOOK;
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B PEIICHUU HET MaTeMaTHYEeCKUX OMMUOOK (BO3MOXKHA OJIHA HETOYHOCTD, OMMCKA, HE SIBJISIFOIIASICS CISICTBUEM HE3HAHUS WM HEMTOHUMaHUS
y4eOHOIr0 MaTepuaa).

OtMmeTKa «4» CTaBUTCS, €CIU:

pa0oTa BBINOJIHEHA [TOJHOCTHI0, HO 0OOCHOBAHUS 11Aar0B peIeHHs] HEAOCTATOUHBI (€CIIM YMEHHE 000CHOBBIBATh PACCYKICHUS HE SIBIIATIOCH
CIEIUATBHBIM 00BEKTOM IPOBEPKH);

JOTYIIEHa OJIHA OIMOKA WIIH JIBa-TPH HEJ0UYETa B BBIKJIAJIKAX, PUCYHKaX, YepTeKax WK rpadukax (€Ciu 3TH BUABI PaOOTHI HE SBJISIIUCH
CHEIHALHBIM 00BEKTOM TIPOBEPKH).

OTtMmeTKa «3» CTaBUTCS, €CIIU:

. JIOTYIIIEHBI 00Jiee OHOM OMIMOKH Wi 0oJiee IBYX-TPEX HEJOUYETOB B BBIKJIQ/IKAX, YEPTEKAX WM TpaduKax, HO yJalluics BIaIeeT
00s3aTeTbHBIMU YMEHUSIMH 110 TIPOBEPSIEMOI TEMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

. JIOTYIIIEHBI CYIIECTBEHHbIE OMIMOKH, MO Ka3aBIINe, YTO yJalluiica He BiaeeT 00s53aTelbHbIMA YMEHUSIMH 0 JAHHOW TeMe B MOJHON Mepe.

Otmetka «1» craBures, eciu: * paboTa mokasasa IOoJIHOE OTCYTCTBHUE Y YJaIerocst 00s3aTeNbHbIX 3HAHUI U YMEHHI IO IPOBEPSEMON TeMe WIIH
3HAa4YMTENbHAs 4aCTh paOOTHI BHIIOJIHEHA HE CAMOCTOSATENIBHO
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