


HopMmaTuBHO-IpaBOBBIE JOKYMEHTBI:

. 3akoH P® «O06 obpazoBanum»:

crates 7 «®DenepanpHble TOCYAapCTBEHHbIE O0pa3oBaTeibHBIE CTAaHAAPTHD (11.3.2;
n4.1;n14.2; n4.3),

ctatbs 9 «O0pazoBarenpHbie Tporpammbl) (1. 1.1; m.2; m.3; m.6; m.6.2; n.7; n.8)

craths 17 «Peanu3zanus obmeodpazoBaTenbHbIX nporpammy (1.3; m.4; m.5)

cratbsl 32 «KommeTeHIHMsT M OTBETCTBEHHOCTb OOpPa30BATENBHOIO YUPEKICHUS
(m2.5;m2.6,n2.7,m.2.16; m.23; n.24)

DenepanbHbIi TOCYIAPCTBEHHBI 0O0pa30oBaTeNbHBIN CTAaHAAPT HAYaJbHOrO OO0IIEero
obpa3oBanus (yTBEpKAeH MpuKazoM MuHHCTepcTBa 00pasoBaHus W Hayku Poccuiickoit
Deneparun ot 6 okTAOps 2009r. Ne373);

DenepanbHbIi TOCYOApCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOIO O0IIEero
obOpa3oBanus (yTBEpKAEH MpUKa3oM MuHHCTepcTBa 00pa3oBaHUs U HaykKu POCCHIICKOM
Deneparun ot 17 nexadps 2010r. Ne 1897);

DenepanbHbIi TOCYOApCTBEHHBIH 00pa30BAaTENbHBIN CTAHAAPT CpeaHero (IMOJHOrO)
obmero obOpaszoBaHus (YTBEp:KIEH NPUKa3oM MUHHUCTEPCTBA OOpa3OBaHHUSA U HAYKH
Poccwiickoit @enepaunu ot 17 mas 2012r. Ne413);

PernonanbHeIl cTangapT TpeOOBaHUN K MPOrPpaMMHOMY 0OeCTiedeHHI0 00pa30BaTeIbHOTO
nporecca B 00meoOpasoBaTeNbHBIX yupekaeHusax Hpkyrckoit obmactu (yTBEp)KAEH
npukazoM ['1aBYO u 10 ot 16.06.2000r. Ne665),

. Ilonoxxenne 00 aBTOPCKUX MeNarormyeckux paspadoTkax (YTBEPKIEHO MPHKA30M

I'maBYO u I1O ot 25.06.2004r. Ne1163).

. ITucemo CayxObl MO KOHTPOJIIO U Han30py B chepe odpaszosanusi Mpkyrckoii obnactu

Ne75-37-0541/11 ot 15.04.2011 «O pabounx mporpammaxy.



PABOYASA ITPOTPAMMA
JJIs1 OCHOBHOTI'O OBIIETI'O OBPA3OBAHUSA
(ba3oBbIi YPOBeHb)

IHosicHUTENLHAS 3AIIHCKA

Craryc 1oKkymeHTa
Pabouast mporpamMmma mo MaTeMaTHKE COCTaBJIeHA Ha OCHOBE (heaepasibHOrO KOMITOHEHTA
rOCYAapCTBEHHOTO CTaHIApTa OCHOBHOTO 0011ero 00pa3oBaHusl.
Jannast pabouasi mporpaMma OpUeHTHpOBaHa Ha ydaruxcs 10-11 kiaccoB U peanusyercs: Ha
OCHOBE CJIEAYIOLINX JTOKYMEHTOB!
1. TIporpamma mist o0meoOpa3oBaTEIbHBIX IIKOJ, TUMHA3HUIM, JTUICEB:
Coopuuk "IIporpammer 11 001me00pa3oBaTENbHBIX HIKOJI, THMHA3UM, JIUIIEEB:
Marematuka. 5-11 ki.// Coct. . M.Ky3neuoBa, H.I'. Munzrok. - 3-e u3n., crepeoturt.- M.
Hpoda, 2002;6-e u3g. — 2010r.
2. CranpmapT OCHOBHOTO 00IIero oOpa3oBaHMsI [0 MATEMATHKE.
Crangapt cpenHero (moHOro) odmero oOpa3oBaHus Mo MaTeMaTuke / MaTteMaTHka B HIKOJie-
2004r,- Ne 4 -¢c9
Pabouast mporpamMMa KOHKPETH3HPYET CONEP)KAaHHE NPEAMETHBIX TeM O0Opa3OBaTENIbHOIO
CTaHIapTa U AAET pacrpeneseHne y4eOHbIX YacoB O paszenaM Kypca.

Pabouast mporpaMma BBIMONHSIET 1B€ OCHOBHbIE (DYHKLIUU:

Hudopmayuonno-memoouueckan byHKUMSA MO3BOJISIET BCEM y4acTHUKaM
00pa3zoBaTEeNILHOTO MPOoLEcca MONYYUTh MPEACTABICHHE O LEJsIX, COAepKaHUU, OOIIel CTpaTeruu
o0y4eHUsl, BOCIUTAHHS U Pa3BUTHS YUAIIUXCS CPEICTBAMH JAHHOTO YueOHOrO mpeamera.

Opezanuzauuonno-nianupyrouwas GyHKIus MpeayCMaTPUBAET BhIZIEIECHHE STANOB O0yUEHHS,
CTPYKTypHUpOBaHUE y4eOHOro MaTepuana, ONperesieHHe ero KOJMYECTBEHHBIX M KadeCTBEHHBIX
XapaKTEPUCTHUK HAa KaXOOM M3 3TaloB, B TOM HYHCIE Ui COAEPKATENbHOTO HAIMOJHEHHS
MPOMEKYTOYHOMN aTTECTALIMU YUAIUXCS.

MecTo npeamera B penepaibHOM 0A3HMCHOM Y4eOHOM IJIAHE
CornacHo (enepampHoMy OasucHOMY y4eOHOMY IUIaHy it OOpa30BATENbHBIX YUPEKISHUN
Poccuiickoii @eneparnyin Ha H3yYeHHUE MATEMATHUKHA Ha CTYMEHH CpeaHero (TojHOoro) odmero
oOpazoBanus orBoauTcs 4 4 B Henemo 10 u 11 kimaccax. M3 Hux Ha anreOpy U Havaja aHaiu3a 1o 2
yaca B Hegemo wn 70 dacos B 10 knacce u 68 yacos B 11 knacce.

IIpumepnas nporpamma paccuntana Ha 270 y4eOHBIX yacoB (Ha anreOpy u reomerpuro). B
Hacrosieil pabodell mporpaMMe M3MEHEHO COOTHOIIEHHE YacOB Ha M3YUEHUE TEM, HCKIIFOYESHBI
TEMBI 3JIEMEHTOB CTATUCTHKH, TaK KaK JJaHHBIE TEMbI pacCCMaTPUBAIOTCS B 7-9 Kiaccax, (moxpobHee
pacrimcano B ConmepskaHuu TeM yaeOHOTo Kypca).



3agauu yyedHoro npeamera

[Ipyn 3yueHun Kypca MaTeMaTUKH Ha 0a30BOM YPOBHE MPOAOIDKAOTCS U TIOJIYYAKOT Pa3BUTHE
cofep:KaTeNbHble TUHUH: «A1zebpar, « Dyukyuuy», «Ypasuenus u nepagencmea», «iemeHnivl
KOMOURAMOPUKU, MeOPUN 8EPOAMHOCHIEIL, CIAMUCIMUKU U JI02UKU», BBOIUTCS nunns «Hauana
Mamemamu4eckozo anaausa». B paMkax yKa3aHHBIX COJEp)KaTeJIbHBIX JHUHUN peLIaroTcs
CJIEAYIOIINE 3aa4H;

4 cuCTeMaTH3alisl CBEJIEHUI O 4YMClax, U3ydeHHe HOBBIX BUAOB UUCJIOBBIX BbIPAKEHHUI U
(bopMyIT, COBEPLICHCTBOBAHME IPAKTHYECKUX HABBIKOB U BBIYHCIUTENBHOW KYJIBTYPHI,
pacIiupeHne U COBEpIIEHCTBOBAHME ainredpandeckoro ammapara, cHOpMHPOBAHHOTO B
OCHOBHOI! 1IKOJIE, U €ro MPUMEHEHHE K PELIEHUI0O MAaTeMaTHUYeCKUX U HEMaTeMaTHUYeCKUX
3ajad;

4 pacIIUpeHne U CcHUCTeMaTh3auusl OOmMX CBeAeHWH O (YHKUMAX, TOIOJHEHHE KJlacca
u3y4aeMbIX (PYHKIUH, WUTIOCTpaUUsl IIHUPOTHI NMPUMEHEHUs (DYHKIMHA Ui OMUCAHUS U
U3yUY€HHUs PealIbHbIX 3aBUCUMOCTEH],

4#pa3BUTHE TPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKpY’KalollleM MHpE, COBEpPLIEHCTBOBAHUE WHTENJIEKTYaJbHbIX U PEUYEBBIX YMEHUH MyTeM
o0orammeHst MaTeMaTHIECKOTO SI3bIKA, PA3BUTHS JIOTHYECKOTO MBIIIICHNUS,

4 3HAKOMCTBO C OCHOBHBIMH HJI€IMU U METOJAMHU MaTeMaTHYEeCKOr0 aHAJIM3a.

Mean

H3yuenue mamemamuxu Ha 6a3060Mm yposue cpeonezo (noiiHozo) oduiezo 0dpazoeanus
HANpPasi1eHo HaA O0CMUMICEHUE CTLeOYIOMUX Hellell:

. ¢dopMupoBaHMe nNpeACTABJEHUNH O MAaTEeMAaTUKE KAaK YHUBEPCAJIbHOM SI3bIKE€ HAyKH,
CPeICTBE MOACIUPOBAHMSI SIBJICHUN U TIPOIIECCOB, 00 UIESX U METONaX MATEMATHKH,
. pa3BuTHe JIOTUYECKOTO MBILIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKeHUs,

ANITOPUTMUYECKON KYyJNbTYPhl, KPUTHYHOCTH MBILIUIEHUS] HAa YPOBHE, HEOOXOAMMOM IS
Oynyuiei mpodecCHOHATbHOMN NeSTebHOCTH, a TAKXKe MOCIEAYIOIIero oOyueHus B BbICIIEH
IIKOJIE,

* OBJIAACHUEC MATCMATHYCCKUMHU 3HAHHSIMH H YMEHHAMH, HeO6XOI[I/IMbIMI/I B
HOBCGHHGBHOﬁ JKHU3HHU, JId U3YHYCHHs MIKOJBbHBIX C€CTCCTBCHHOHAYYHBIX OUCLUIUIMH Ha
0a30BOM ypOBHe, Uil MOJNy4deHHss 00pa3oBaHUs B 00JacTsAX, HE TPeOyrOIUX yriayOJeHHON
MaTeMaTHYeCKOU IMOATOTOBKH,

* BOCIIHTAHHUE CPCACTBAMU MATCMATUKU KYJbTYPbI JUYHOCTHU, IMOHUMAHUSA 3HAYUMOCTHU
MATEMATHUKH IJId HAYYHO-TCXHUYCCKOIO Mporpecca, OTHOIICHUA K MAaTCMAaTHUKE KaK K 4aCTU
o0IIeueNIOBeYEeCKOl KyJIbTYypbl 4Yepe3 3HAKOMCTBO C MCTOpHUEH pa3BUTHA MaTeMaTHKH,
3BOJIIOLIMEN MATEMATUYECKUX UIEH.

Obugeyuednsie ymenus, HAGLIKU U CROCODBL OeAMeETbHOCHIU

B xome ocBoeHMs cOmEpKaHHMS MATEeMAaTHYECKOro OOpa3OBaHUs Y4YaILIHeECs OBJIAICBAIOT
pa3HOOOpa3HBIMH crIOCOOAMU e TENbHOCTH, TPUOOPETAIOT M COBEPIICHCTBYIOT OIIBIT:

MOCTPOCHUSI M HCCIIEIOBAHMSI MAaTeMaTHYEeCKUX MOJENeH Il ONHCAHUS M PELICHUs
NPUKJIAIHBIX 337124, 3a1a4 U3 CMEXXHBIX JUCLHUIUINH,

BBINOJTHEHUSI M CAMOCTOSITEJIBHOTO COCTABJIEHHSI AJITOPUTMHYECKUX NPEeANHCAHHI W
HHCTPYKIHMHA HAa MAaTeMATHYECKOM MAaTepHAaJie; BBINOJHEHHS PACYETOB MPAKTHYECKOrO
XAPAKTEpPa; MCHOJIb30BAHUS MATEMATHYECKHX (POPMYJ H CAMOCTOSITEJILHOIO COCTABJICHUS
(¢popmys Ha ocHOBe 00001eHNSI YACTHBIX CJIy4aeB U IKCIEPHMEHTA;

CaMOCTOSITENTbHON paboThl ¢ UCTOYHHMKAMU HH(GOpMAIH, OOOOIIEHUs W CUCTeMAaTHU3aLUuU
MOJIy4€HHOW WH(POPMALIUN, UHTETPHUPOBAHUS €€ B JIMIHBIH OIIBIT,



MPOBEACHHSI  JOKA3aTeNbHBIX  PACCYKIEHUM, JIOTUYeCKOro OOOCHOBaHHS

BBIBOJIOB,

pPa3IMuCHUA JOKA3aHHbIX U HEAOKA3aHHbIX YTBep)K,I[eHI/II\/'IJ APTYMCHTUPOBAHHBIX U 5SMOIHWOHAJIBHO

yOemUTENbHBIX CYKICHUH,

CaMOCTOSITEJIbHOH M  KOJUIEKTUBHOM ACATCIbHOCTH, BKIIFOUCHUSA CBOUX PE3YJIBTATOB B
PE3YyIbTAThI pa60TbI rpynrbl, COOTHECCHHUEC CBOCI0O MHECHUA € MHEHUEM JPYTHX Y4YaCTHHKOB

yqe6Horo KOJUICKTHBA U MHCHUEM aBTOPUTCTHBIX UCTOYHUKOB.

TemaTnueckoe IIIAHUPOBAHUE
no aiareope B 10 kiacce

No Tema KomnuuecTBo
qaCOB
IToBTOpeHne Kypca 7-9 ki1accoB 10
Tpuronomerpuveckue PyHKIHU YHCJIOBOI0 APryMeHTa 28
OCHOBHBIE TPUTOHOMETPHYECKHE POPMYJIbI 7
KontpoabsHas padora Nel 1
DopMYJIbI CJI0KEHHUS U HX CJICACTBHSA 9
OcHoBHBIE CBOIiCTBA PyHKUMIA 12
1 | ®yHKIMHU U uX rpaduKu 1
2 | YeTHOCTh M NEPUOJMYHOCTh TPUTOHOMETPUYECCKUX (DYHKIUI 1
3 | Bo3pacranue u yObiBaHue PyHKIMI 2
4 | UccnenoBanue GyHKIUA 4
5 | CBolicTBa TPUTOHOMETPUYECKUX (PYHKIMI 3
6 | KonTpoabsHas padota Ne3 1
PenieHre TPUrOHOMETPHYECKUX YPABHEHUN Y HEPABEHCTB 25
1 | OOpaTHBIE TPUTOHOMETPHYECKHE (PYHKIIUU 2
2 | Pemenue npoCcTElMX TPUTOHOMETPUIYECCKUX YPABHEHUI 4
3 | PemieHne mpoCcTeMmmMX TPUTOHOMETPUYECKUX HEPABCHCTB 4
4 | CocoOBl peleHust TPUTOHOMETPUUYECKUX YPABHEHUN U 14
HCPABEHCTB
5 | KontpoabsHas padoTta Ned 1
IIpou3BoaHas 30
1 | IToHsiTHE O MPOU3BOAHOM 2
2 | ITpaBuia BEIYMCIIECHUS POU3BOIHBIX 6
3 | ITpouszBoaHas CIOKHOU (PYHKIIMU 7
4 | ITpow3BoHAs TPUTOHOMETPUYECKUX (PYHKIIMIA 4
5 | KonrpoabrHas paboTta Ne5 1
ITIpumeHeHne HeNnPepbLIBHOCTH H MPOU3BOIHOI 25
1 | [IpuMeHEHNE HEMPEPBIBHOCTH 5
2 | KacarenbHas k rpaduky QyHKIMu 3
3 | I1puOan>KEHHBIE BHIYMCICHUS 2
4 | IlpowsBojHas B PU3NKE U TEXHUKE 2
5 | KontpoabHas padboTta Neb 1
HTorosoe noBropeHue 27







Temarnueckoe IIIAHUPOBAHUE
no aiareope B 11 kiacce

No Tema Kommuectso
qaCOB
IToBTopenue kypca 10 kinacca 8
ITpumeHeHne nNPpoOu3BOAHOM K HCCIEA0BAHNIO PyHKIMIT 14
1 | Bo3pacranue u yObiBaHue (PyHKIMI 2
2 | Kputnyeckue TOUYKH, MAKCUMYMbI 1 MUHUMYMBbI 2
3 | IlpumeHeHre MPOU3BOAHOM K UCCAEAOBAHUIO (DYHKIIMIA 5
4 | HauOoublilee 1 HAMMEHBLIEE 3HAYEHUE (DYHKIMIMA 4
5 | KonrpoabsHas padota Nel 1
O06001IeHHOE OHATHE KOPHS 32
1 | [ToHsiTHE KOPHS N-0# CTENEHU 3
2 | CreneHb ¢ pallMOHAIBHBIM MOKA3aTENIEM U ACUCTBUS HAJ HUMU 9
3 | UppanuoHAIbHBIC YPABHCHUS 7
4 | MppaumoHAJIbHBIC HEPABEHCTBA 6
5 | HenuHelHbIe CUCTEMBI ¢ IBYMSI HEU3BECTHBIMU 4
6 | KonTponbHas padora Ne2 1
Ioka3zaTesbHast QyHKUMS 40
1 | ITokazarenbHas GyHKIUS 5
2 | PemieHue noka3aTesbHbIX YPABHEHUI U HEPABEHCTB, CUCTEM 34
YPaBHECHUM
3 | KonTpoabsHas padota Ne3 1
KomOunaropuka u Teopusi BEpOATHOCTH 20
3aKIIIOYUTEIIBHOE TOBTOPCHUE 26




Temarnueckoe IIIAHUPOBAHUE
no ajareope B 12 kiacce

No Tema Kommuectso
qaCOB
IToBTOpenne Kypca aiareopsl 11 kinacca7-9 kiaccoB 2
IlepBooOpa3Hasi 1 HHTErpaJ 14
1 | Onpenenenue nepBooOpasHOM 1
2 | OCHOBHOE CBOMCTBO MEPBOOOPA3HOM 1
3 | Tpu mpaBujia BEIYKMCIICHUS TEPBOOOPA3HOM 3
4 | TInomaae KpUBOJIMHENHON Tpanenuu 2
5 | Unrerpan. ®opmyna Herorona-Jleitbuuia 6
6 | KonTpoabHas padota Nel 1
O06001IeHHOE OHATHE KOPHSHA 10
1 | IToHsiTHE KOPHS N-OH CTENEHU 1
2 | UppaimoHajibHbIE YPABHECHHUSI, HCPABEHCTBA, CUCTEMbl YPABHCHUIA 5
3 | JlelicTBuUS ¢ pallMOHAJILHBIMA CTEIEHSIMH 3
4 | KonTposbHas padora Ne2 1
Jlorapudpmuyeckas QyHKuus 26
Jlorapu(mel 1 KX cBOMCTBA 6
2 | Jlorapudmuueckas GyHKIUs 2
3 | PeuieHune norapu(pmMuyYeCKUX YpaBHEHUNH U HEPABEHCTB, CUCTEM 18
YPaBHECHUM
4 | KonTposbHas padota Ned 1
IIpou3BoaHAas NOKA3ATEJAbHOI U JorapupmMu4ecKoii QyHKIHHU 12
1 | [Tpou3zBoaHAas NOKA3aTEAbHON (DYHKIIMU 2
2 | IlepBooOpa3Has moka3areiabHOU (PYHKIIMU 1
3 | ITpouszBoaHas jorapu@Muieckoil GyHKIUU 1
4 | MUccnenopanue PyHKIUA U MOCTPOEHUE IpapuKOB 3
5 | Ilpon3BojHas CTENEHHON (DYHKIMH 1
6 | lubdepeHumanbHbie ypaBHEHUS 1
7 | F'apMoHMYECKHE KOaeOaHus 1
8 | Pemenue 3a1a4 1
9 | KonTponbHas padora No5 1
O0o01mawmee NoBTopeHue u noaroroska Kk EI1J 38




OCHOBHOE COJAEP)XAHUE
(210 yac)
AJITEBPA (40 uac)

Kopun u cremenu. Kopenp crenenn #>1 u ero cpoiictBa. CTeneHb C palMOHAJIbHBIM
nokasaresneM U ee cpoiicTsa. [loHsATHE O cTeneHU C AeNCTBUTENbHBIM MNoka3aTeneM. (CBoOICTBa
CTEINEHU C NEeUCTBUTENbHBIM ITOKA3aTEIEM.

Jlorapudgm. Jlorapupm umciaa. OcHoBHOe sorapupmuveckoe ToxaecTBo. Jlorapudm
IIPOU3BENIEHUs, 4YaCTHOIO, CTENeHH, IMepexo] K HOBOMY OCHOBaHMIO. JlecATUYHBIH W
HATyPaJbHBIA JOrapu(pMbl, HUCIIO €.

IIpeoGpa3oBanusi NpocTeHINX BBIPAKEHHH, BKIFOYAIOLINX apUPpMETUIECKHE ONepaLny,

a TAaK)Ke OTEPALMIO BO3BEICHHS B CTETIEHDb M OTIEPALIHIO JIOrapu(pMUPOBaHUS.

OcHoBbl Tpuronomerpuu. CHHYC, KOCHHYC, TAHI'€HC, KOTaHIM€HC IMPOU3BOJILHOIO YyIJa.
Panuannas wMepa yrma. CuHyC, KOCHHYC, TaHI€HC U KoTaHreHc u4ucia. (OCHOBHbIE
TpUrOHOMeTpHUUueckue ToxkaecTsa. Popmynbl npuseneHus. CUHYC, KOCUHYC M TaHI€HC CYMMBI U
pasHocTH J1BYyX yriaoB. CHHyC M KOCHHYC ABOMHOro yria. Popmyibl IOJOBUHHOTO YIJa.
IIpeobpa3oBanuss CyMMBI TPUTOHOMETPUYECKHX (PYHKLHMHA B NPOU3BENCHHE WU INPOU3BEICHUS B
cymMMmy. BbIpaxkeHne TpPUrOHOMETpHUYECKHX (DYHKIMH dYepe3 TAHIeHC IOJIOBHHHOTO apryMEHTa.
[IpeobpazoBanus MPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKEHHI.

IIpocreiile TpUrOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA. APKCHHYC, apKKOCHHYC,
APKTAHI'EHC YHCIIA.

OYHKIINHN
(30 gac)

Oyukun. O0nacTe onpeneneHus 1 MHOXKecTBO 3HaueHuil. ['papuk ¢pynxmun. ITocrpoenue
rpadukoB (HYHKUMN, 3aJaHHBIX pasIundHbIMUA criocobamu. CBoiicTBa (DYHKLMNA: MOHOTOHHOCTD,
YeTHOCTb M HEYETHOCTb, IEPHOAWYHOCTh, OTrPAHMYEHHOCThb. I[IpOMEXYTKHM BO3pacTaHusi H
yObIBaHMsA, HANOOJbINEE U HANMEHbIIEE 3HAYCHUS, TOUKU SKCTpeMyMa (JIOKAJIbHOTO MakCUMyMa U
muanMyMa). ['padpudeckas wunTepnperaums. I[Ipumepsl (YHKIMOHAJIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLECCax U SIBICHUSX.

ObpatHast ¢yskius. ObOnacte ompeneneHuss U oOJacTh 3HAYEHWH OOpPaTHON (PYHKIUH.
I'paduk oOpaTHON QyHKLINH.

CrenenHas QyHKUUS C HATYPaJbHBIM ITOKa3aTeNeM, €€ CBOHCTBA U Tpaduk.

BepTtuxanbHbie 1 TOPU30OHTANIBHBIE aCUMITTOTHI rpadukoB. I paduku npoOHO-ITHHEHHBIX

byHKUHHA.

Tpuronomerpuieckre GyHKINH, UX CBOMCTBA U rpaduKH; MEPUOTUIHOCT, OCHOBHOH

nepuon. ITokazarenpHast QyHKIHS (3KCIIOHEHTA), €€ cBolicTBa U rpaduk. Jlorapupmudeckas

byHKUMSA, €€ CBOWCTBA U rpaduk.
IIpeobpazoBanus rpaduKoOB: MapajuIeNbHbINA MEPEHOC, CHMMETPHUS OTHOCHUTENBHO OCei
KOOPJIMHAT U CHMMETPUSI OTHOCUTENIPHO Hadajia KOOPAUHAT, CHMMETPHsI OTHOCHUTEIIBHO MPSIMON
Y =X, pPaCTSDKEHHE M CXKaTHe BJIOJIb OCEH KOOPAMHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
(20 gac)

Ilonstne o mpemene mnocnenoBarenbHOCcTH. CyliecTBOBaHHE IMpefesia MOHOTOHHOW
OTPAaHUYEHHOW TMOCIEeNOBATEIbHOCTH. JITMHA OKPY)XKHOCTM M IUIOIIAAb Kpyra Kak IIpeaessl
nocnenosarenbHOCTeN. beckoneuno yOpBaromast reoMeTpuyeckast IpOrpeccus U ee CyMMa.

[TonsiTne 0 HeMPePHIBHOCTH (DYHKIIHH.



[Tonsitne o nmpousBogHON (PyHKIMH, PU3HMUECKUI U T€OMETPHUYECKUI CMBICI MPOU3BOIAHOM.
YpaBHeHUe KacatenabHOH K rpaduky yHkuuu. IIpon3BonHbIE CyMMBI, Pa3HOCTH, MPOU3BEIACHIS,
yacTtHOro. IIpon3BopHbIE OCHOBHBIX 3JIeMEHTapHbIX (yHKIMA. IlpuMeHeHHe NpPOU3BOIHON K
uccleoBaHU0 (QYHKIMHA W mocTpoeHMto rpadukos. IlpomsBomgHble oOpaTtHOH (QyHKIMH |
KOMIIO3ULINH JAaHHOH (PYHKLINH C THHEHHOH.

[TonsitTue 00 ompeneneHHOM HMHTErpasieé Kak IUIOMAAN KPUBOJMHEHHOW Tpamneunuu.
[TepBoobpazHas. @opmynia HetotoHa-JleribHMIA.

Ilpumepsl HCMONB30BaHMS MNPOU3BOAHOM [JI1 HAXOXACHUS HAWIYYIIErO pELIeHUs B
NPUKIAAHBIX, B TOM 4YHCJE COLMAIbHO-3KOHOMUYECKHX, 3aaadax. Haxoxnenwe cxkopoctu A
nporiecca, 3agaHHoro ¢Gopmyinoi umm rpaduxom. Ilpumeps! nmpuMeHeHHsT UHTErpana B (GU3NKE U
reoMeTpun. Bropast mpousBonHas u ee PU3NIECKU CMBICI.

YPABHEHUS U HEPABEHCTBA
(40 gac)

Pemenne paunoHaIbHBIX, MOKA3aTEIbHBIX, JOrapHU(PMHUUECKIX ypPaBHEHUN M HEPABEHCTB.
Pemenne nppannoHanbHbIX U1 TPUTOHOMETPUYECKUX YPABHEHU.

OcCHOBHBIE TIpHEMBI pELICHHUS CHCTEM YpPaBHEHUH: TIOACTAHOBKA, anreOpamdeckoe
CJIOJKEHUE, BBEIEHUE HOBBIX MEPEMEHHBIX. PaBHOCHIBHOCTL ypaBHEHHUH, HEPABEHCTB, CUCTEM.
Pemenne npocTedimnx CUCTEM YPABHEHUN C AByMsl HEM3BECTHBIMU. Pelienne cucTeM HepaBeHCTB C
OHOM NEPEMEHHOM.

Ucnonp3oBanne CBOHCTB M rpadukoB (QYHKLHUI MPH PEIIEHUN YPAaBHEHHH U HEPABEHCTB.
Merton unTepsanos. M300pakeHne Ha KOOPIMHATHOHN TNIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHHH
1 HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

IlpumeHeHne MaTeMaTHUYECKUX METOAOB [Jisl pEeLIEHUs COAEpKATEeIbHBbIX 3a7ad U3
pa3NMYHBIX oOOJacTell Hayku W TpakTHKH. HTepmperaumss pe3ynbraTa, y4Ye€T pPeabHbIX
OrpaHUYCHUH.

Temsl yuebnoro kypca 10 kacca :

TPUTOHOMETpHUECKUE (PYHKIIH YHCIOBOTO apTyMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYJIBI

(OpPMYJIbI CIIOKEHUS U UX CIIEICTBUS

OCHOBHBIE CBOICTBA (PyHKIIMH

pelleHre TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB
MIPOU3BOAHAS

MIPUMEHEHNE HEMPEPBIBHOCTU U MPOU3BOIHON
NPUMEHEHUS] IPOM3BOJHON K UCCIENOBAHUIO (DYHKIHU
UTOTrOBOE MOBTOPEHUE

Temsl yuebnoro kypca 11 knmacca

MOBTOpPEHHE Kypca anreOpbl 1 Hadan aHanu3a 10 kiacca
nepBooOpasHas

UHTETrpa

0000IeHNe TTIOHITHS CTETIEHU

NoKasaTesbHas U JorapupMuaeckoi QyHKIH

MPOM3BOIHAS [TOKA3aTENbHON 1 JIOrapupMUIECKOH PyHKINH
UTOrOBOE MOBTOPEHHUE Kypca anreOpsl M Ha4ajl aHaIu3a

[oBTOpenue (2 yaca)
HCJII/I: MOBTOPUTH U O606H_II/ITB OCHOBHBIC 3HAaHHA IpPaBUJI BBIMHUCICHUA MPOU3BOAHBIX U
HAaBBIKM HAXOXKIACHHUS MPOM3BONHBIX TPUTOHOMETPHUYECKHX (YHKUMH, CIOXKHBIX (DYHKIHIA,



MOBTOPUTh T€OMETPUYECKUN, (PU3NYECKUil CMBICT TPOU3BOAHONW (PYHKIHMH, TPUMEHEHUE
MPOU3BOIHON K UCCIIETOBAHUIO (DYHKITUH.

IlepBoobpa3nas (8uacos)

Henn: mMO3HAKOMHUTH yYAIIMXCsl C UWHTETPUPOBAHHMEM Kak orepauued, oOpaTHOM
muddepeHIMPOBAHNIO, HAY4YHThb HCIOJB30BaTh CBOHCTBA M TpaBWiIa MPH  HAXOXKICHUU
NepBOOOPA3HBIX PA3THMYHBIX (YHKIIHIA

dopmMHpoOBaHHe NPEACTABIEHUI O MOHITUN NIEPBOOOPA3HOM.

OBjaneHne ymMeHHeM TPUMEHEHUs MEepPBOOOpasHOH (YHKIMHM TPU PEIIeHUH 3aJauu
BBIYUCIICHHS TJIOMIAAeH KPUBOJUHEHHBIX TPANeLUil U APYTHX TUIOCKUX UTYP.

HNuTerpan (6 uacos)
Hesn: Hay4yuTh y4aIUXCsl MPHUMEHSTh MEPBOOOPA3HYIO MJIsl BBIYHUCICHUS IUIONAAEH
KPUBOJHMHEHHBIX Tpanenuii (popmyna HeroTona-Jlefibaua)
®opMHpOBAHHE  MNPEICTABJIECHHH O  [OHATUHM  HEONPEAENCHHOrO0  HMHTErpaia,
ONPEACIEHHOTO HHTErpaa.
OBjaneHne ymMeHHeM TPUMEHEHHUs MePBOOOpasHOH (YHKIMHM TPU PEIIeHUH 3aJauu
BBIYUCIICHHS TJIOMAAeH KPUBOJMHEHHBIX TPAIELU U APYTHX TUIOCKUX PUTYP.

O0o0menue nousitusi crenedu (10 yacos)

enu: NO3HAKOMUTD YHAILUXCA C MOHATHUS KOPHS N-H CTENEHU U CTENEHH C PAaLlMOHAIbHBIM
MOKa3aTesieM, KOTOPhIE SBJSIIOTCS 00OOIIEHNEM MOHITHH KBAJPATHOTO KOPHS U CTENEHH C LEJIbIM
nokaszareneM. Crenyer oOpaTUTh BHMMAaHHE YyYaIMXCsl HAa TO, YTO pPacCMaTpHBAaeMble 311€Ch
CBOWCTBA KOPHEH M CTE€NEHeW C palMOHAJIbHBIM MOKA3aTeJIeM aHAJOTMYHbl TEM CBOMHCTBaM,
KOTOPBIMH O0JIaIal0T M3y4YeHHbIE paHee KBaAPaTHbIE KOPHU M CTENEHU C LEJIBbIMHU TOKA3aTENIMH.
HeoOxoguMo yaenuTe AOCTaTOYHO BPEMEHH OTPaOOTKE CBOHCTB CTemeHell W (OPMHUPOBAHHIO
HABBIKOB TOKIECTBEHHBIX TTPeoOpa3oBaHui.

®opMuUpoOBaHHE NPEACTABJEHHMH KOpPHS N-OM CTENEeHW W3 AEHCTBUTEIBHOIO 4YHUCIA,

byHKIIH Y= 2/x u rpaduka 5Tol QyHKIHH.
OBJjaneHne yMeHHeM U3BJICUEHHUs] KOPHS, MOCTpOeHMsA rpaduka (PyHKUUU Y= ix n

OTIpenesIeHus] CBOHCTB (PYyHKIINH Y= 2/x

OBiajeHHe HABBIKAMH YIPOIIEHHE BbIPAKEHUHN, COAEpXKALUX paguKall, MPUMEHss
CBOICTBA KOPHS /-1 CTEIIEHU.

O0600mMTH U CHCTEMATH3HPOBATDH 3HAHMS YUYAIIUXCSI O CTENIEHHON (PyHKLINH, O CBOHCTBAaX
U rpadukax CTeNeHHOH (yHKIMH B 3aBUCUMOCTH OT 3HAYEHHH OCHOBAHUI M MOKa3aTele CTeTIeHH.

Hoxka3aTenbHas u gorapumuyeckas pynkuus (16 yacos)

Henn: NO3HAKOMHUTH YYALIMXCSA C TIOKA3aTENbHOW, JIOTapu(pMHUUECKOH U CTENEeHHOU
(bYHKUMSAMHU, W3y4YEHHE CBOWCTB IIOKA3aTEJIbHOH, JOrapu(pMUUECKON U CTEeneHHOH (PyHKUUH
MOCTPOUTH B COOTBETCTBUU C MPHUHSTOH 00Ieit cxemoi uccnenoBanus Gpyukmmii. [Ipu sTom 0630p
CBOWCTB J]aBaTh B 3aBHCHMOCTH OT 3Ha4eHUH mapamMeTpoB. IlokasarenpHble U JorapupMuuecKre
ypaBHEHHsI 1 HEPABEHCTBA PEIIATh C ONOPOH HAa N3yUeHHbIE CBOHCTBA (QYHKIIHIA.

dopMHpOBaHHE NPEACTABIEHUH O MOKA3aTENbHON U JJorapupMHUUecKol QyHKIHSX, UX
rpaduKax v CBOWCTBAX.

OBjaneHne yMeHHeM MOHHMATB WU YHTaTh CBOWCTBA WM rpaduKH JOrapuPpMHUECKON
¢byHKUMH, pemaTh JorapupMUIecKrue YPaBHEHHISI U HEPABEHCTBA.

OBJjianeHne yMeHHueM NOHUMATh U YUTATh CBOMCTBA M Tpadpuky moKa3aTeabHONH (QyHKIHUH,
pelaTh NoKa3aTeabHble YPABHEHUs U HEPABEHCTBA.

Co3ganue ycjaoBMH [JIs1 Pa3BUTUSL YMEHUS NPUMEHSTh (PYHKIHMOHANIBbHO-rpadUIecKue
MPEACTABJICHNUs IJI1 ONUCAHHUS M aHAIW3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIIUX B OKPY KAKOLIEM
MHPE U B CMEXKHBIX IIPEIMETaX.



IIponssoaHas noka3zatenabHoil U Jorapudpmuyeckoiit pynkuun(12 yacon)

Henn: MO3HAKOMHUTH yHAIUXCA C MPOU3BOAHON IOKA3aTENbHOW M JIOrapupMHUECKON
¢byHKkUMH, cHOpPMUPOBATH y YYAIUMXCS HABBIKM BBIYUCICHUS MPOM3BOAHON IOKA3aTEJNbHOW W
norapumuueckoll (YHKIHMM, 4Yepe3 peIleHHe pa3jMyHbIX THUIOB 3anaHuil. Bemox ¢opmys
NPOM3BOJHON TMOKa3aTeIbHOH (YHKLMH NPOBECTH HAa HAINIAAHO-UHTYUTUBHOH ocHOBe. Ilpu
paccMoTpeHnH Bompoca O 1aupepeHLHaNbHOM — YPaBHEHHWH — IIOKA3aTeNbHOTO  pocTa U
MOKA3aTeJIbHOrO YOBIBAHUS TOKa3aTeNbHAs (DYHKIHMS JOJDKHA BBICTYIATh KAaK MaTeMaTHUYeCKas
MOJZ€NIb, HaxXOAdAllas LIMPOKOE MNPUMEHEHHE IPU HU3YYEHHM pEeaJbHBIX IPOLIECCOB U SIBJICHHUMU
NEHCTBUTEILHOCTH.

Hrorosoe nosropenue(14uacon)

Henun: nopTOpUTh U 0OOOIINTH HABBIKY PEIISHUSI OCHOBHBIX THUIIOB 33144 1O CJICIYIOIIHM
TeMaM: Tipeodpa3oBaHNEe TPUTOHOMETPUUYECKUX, CTENICHHBIX, MOKA3aTEIbHBIX H JIOTapu() MUYECKUX
BBIPAXKCHUI, TPUTOHOMeTpUYeckue (GyHKIUH, QyHKOUS y= i/x moxasarenbHas byHKIWHS,
norapupmuyeckass (QYHKIUS, TPOU3BOAHAS, MepBOOOpa3Has;, pa3IMYHbIC BUAbBl YpPABHEHUH W
HEPaBEHCTB.

O0o0menne U cucTeMaTH3anuA Kypc anredppl U Havaja aHajun3a 3a 11 kmacca.

Co3nanmne YyCJOBHH [JIsi TUIOAOTBOPHOTO ydactus B paboTe B Tpymme, yMEHHs
CaMOCTOSITEJIbHO U MOTHBHUPOBAHHO OPTaHU30BBIBATH CBOK) AESITEIbHOCTb.

@DopMHUpOBaHUE MPEACTABJEHHI 00 HIESX U METOAAaX MATEMAaTUKH, O MaTeMaTHUKe, KaK
CPEICTBE MOACTUPOBAHMS SIBJICHUN U MPOIIECCOB.

OsylajeHHe YCTHBIM U IHUCBMEHHBIM MATEMAaTUYECKUM SI3BIKOM, MaTE€MaTHYECKHM
3HAHUSIMHA H YMEHHSIMH.

Pa3Buree JOrMYecKOro W MaTEMaTHYECKOTO MBIIUICHUS, HWHTYULUU, TBOPYECKUX
CIIOCOOHOCTEH.

BocnuraHue moHUMAaHUS 3HAYUMOCTH MaTEMaTHKHU JJIsi OOIECTBEHHOTO Iporpecca.



TPEBOBAHMUA
K YPOBHIO NIOAT'OTOBKHU BBIITYCKHUKOB

B pesyrvmame uzyuenus mamemamuru Ha 6azo6om yposHe yUeHUK 001IIceH

3HATbH/TIOHUMATH

. 3HAYCHUE MATEeMATUYECKOW HAyKU IJIsl PEIICHHs 3a/ad, BO3HHUKAKOIIUX B TEOPUH H
MPAKTUKE, IUPOTY U B TO XKE BPEMS OTPAHUYEHHOCTh MPUMEHEHUS] MATEMAaTUYECKUX METOOB
K aHAJTM3Y U UCCIICIOBAHUIO MPOLIECCOB U SIBJICHUN B TIPUPOJIE U OOIIECTBE,;

. 3HAYCHUE TIPAKTUKH ¢ BOMNPOCOB, BO3HHUKAKOIIUX B CaMOH MaTE€MaTHKE IS
(GbOopMUPOBAaHHS W PA3BUTHS MATEMATHYECKOH HAyKW, UCTOPHIO PA3BUTHS TMOHSTHS YHCIA,
CO3JaHUsI MATEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHHS U Pa3BUTUS T€OMETPHH,

. VHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTMKH MAaTEMaTUYECKUX PaCCYyXKIOEHUN, UX
MPUMEHUMOCTh BO BCEX OOJIACTSIX YENIOBEYECKOU NesITeIbHOCTH,

BEPOSITHOCTHBIN XapaKTeP PA3IMYHBIX MPOLIECCOB OKPYIKAIOIIETO MHUPA,

AJITEBPA
yMeTh
. BBIMTOJIHATE apU(PMETHUECKUE NEWUCTBHS, COYETass YCTHbIE U TNHCHbMEHHBIE INPHEMBI,
NPUMEHEHNE BBIMHCIUTEIbHBIX YCTPOICTB; HAXOANUTh 3HAUEHHs KOPHSI HATypaJbHOH CTENeHH,
CTETIEHU C pAaLMOHAJBHBIM IIOKa3aTesieM, Jorapudma, HCIONb3ys NPU HEOOXOAMMOCTH
BBIYUCIIUTENIbHBIE YCTPOHCTBA, TOJB30BATHCS OLEHKOH W MPHUKHAKOH NPU MPAKTHUECKHX
pacuerax;
. NPOBOAUTH IO W3BECTHBIM (OpMyNaM U TMpaBHiaM TpeoOpa3oBaHus OyKBEHHBIX
BBIPAKEHHUH, BKJIIOYAIOIIUX CTENEeHH, pAIUKaNIbl, JIOTapUPMbl U TPUTOHOMETPUUECKHE
(byHKIHUHY,
. BBIUUCIISITH ~ 3HAYEHHMsT YMCJIOBBIX M OYKBEHHBIX  BBIPQKEHUH, OCYINECTBIISIS
HEOOXOIMMBIE TIOACTAHOBKH U MPEOOPa30BAHMS,

HCMOJb30BATh NMPUOOPETEeHHbIE 3HAHHS U YMEHHSI B NMPAKTHYECKOH JesiTeJIbHOCTH H
NMOBCETHEBHOM JKM3HH IS

* MPAKTUYECKUX pacueToB Mo (opMysaM, BKIOYas (GOPMYIbL, COAEpIKAIIUe CTEMeHH,
panuKabl, JorapuMbl U TPUTOHOMETPUYECKHEe (DYHKLIUU, UCTONB3Ys MPH HEOOXOOUMOCTU
CIIPABOYHBbIE MATEPUAJIbI U MPOCTENUIINE BHIUUCIUTENbHBIE YCTPONCTBA,

OYHKIIUU U TPAOUKHN
yMeThb
OTIpeneNATh 3HaYeHne (PYHKIIMH 10 3HAYCHUIO apryMEHTa NPU Pa3IMYHbIX CIIOco0ax 3aAaHus

byHKIHNHY,

CTPOUTH TPAQUKH N3yUEHHBIX (YHKIIHIA,

. OIUCBIBATh 1O TpapuKy # 6 npocmetiwiux cayuasx no opmyne MOBENSHNUE U CBOWCTBA
byHKUMH, HAXOAUTD MO rpaduKy PyHKIMHU HAMOOIbIINE M HAUMEHBIINE 3HAYCHNUS,

pewarh ypaBHEHHsI, IPOCTEHIINE CHCTEMbl YPABHEHUH, UCTIONB3YS CE0IICMEA (hyHKyulli N NX

rpaduxos;

HCNOJIb30BATH NMPHOOPeTeHHbIE 3HAHHSA W YMEHHSI B NPAKTHYECKOH AesATeIbHOCTH H
NMOBCEAHEBHOM KH3HHU IS

* OMUCAHHWA C TIOMOLIBID (PYHKIUI pa3nUYHBIX 3aBUCUMOCTEH, TPEACTABICHUS HX
rpaduuecku, UHTEpIpeTaly rPpaduKOB,

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
yMeThb
BBIUUCIISITH MIPOU3BOMAHBIC U HEPEOOOpA3Hble 3JIEMEHTApHBIX (PYHKUWH, HCHOIb3Ys

CIIPAaBOYHBIC MaTCpUAJIbI,



® HCCJICAOBAaTh B HpOCTGfILHPIX ciydasix (I)YHKLII/II/I Ha MOHOTOHHOCTb, HAXOIUTb HauOOJIBIINE U

HaVMEHbIINE 3HaueHWss (yHKUWH, CTPOUTh TrpadUKUu MHOTOWICHOB U  HPOCMEHUUX
PayuoHAnbHbIX QYyHKYUE C UCTIONB30BAHUEM allapaTta MaTeMaTHYECKOrO aHAJIN3a,
®  GLIVUCTAMb 8 HPOCMEUUUX CTYYASX NIOWAOU C UCNONbIOBAHUEM NEPEOOOPA3HOIL,

HCMOJb30BATh NPHOOpPETEHHbIe 3HAHUA W YMEHHUSI B MNPAKTHYECKOH [eATEeJbHOCTH H
MOBCETHEBHOM JKM3HH IS
® pelleHHs MPUKJIATHBIX 3371a4, B TOM YHCJIE€ COLUAITbHO-I)KOHOMUYECKUX U (U3UUECKHX, Ha
HauOOJIbINNE U HAMMEHBIITHE 3HAYeHUsI, HA HAXOXKICHUE CKOPOCTH U YCKOPEHUS,

YPABHEHUA U HEPABEHCTBA
yMeThb

® peUiaTh PAMOHAJBHBIC, MMOKA3aTCJIBHBIC U J'IOFapI/I(I)MI/ILIeCKI/Ie YpaBHCHHSA U HECPABCHCTBA,

npocmeiuie UppayuoOHAIbHbIE U MPUCOHOMEMPUYECKUE YPAGHEHUS, UX CUCINEMDbI;
® COCTaBJISITb YPABHEHUS U HEPAGEHCHEA TIO YCIOBUIO 3a7a4H;
®  HCMOJB30BATh AJIsl MPUOJIMIKEHHOTO PELICHUS] YPaBHEHUH U HEPAaBEHCTB rpaduuecKuit

MeTox; n300pakaTh Ha KOOPIMHATHOH IJIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEHIITNX
YPaBHEHUN U UX CUCTEM,

HCMOJb30BATh MNPHOOpPETEeHHbIe 3HAHUA W YMEHHSI B NPAKTHYECKOH [eATEeJbHOCTH H
MOBCEAHEBHOM KHU3HH IS

¢ TIOCTPOCHUA U UCCICAOBAHUA HpOCTGfILHHX MATEMATHYICCKHUX MOI[eHefI;



OBA3ATEJIBHBI MUHUMYM
COAEP/KAHUSA OCHOBHBIX OBPA3OBATEJBHbBIX ITPOI'PAMM

AJITEBPA

Kopuu u crenmenn. Kopenr crenmenn n>1 u ero cpoiictBa. CTeneHb ¢ palMOHAIBHBIM
NOKa3aTeJieM U ee CBOWCTBa. [lonamue o cmenenu ¢ oeiicmeumensnuim nokazamenem'. CBoicTBa
CTEIIEHU C ICHCTBUTEIbHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapudm uncna. Ocnosnoe noeapugmuveckoe mosxcoecmso. Jlorapupm

NPOM3BECHUS, YACTHOTO, CTETIEHH, HEPeXo0 K HOBOMY OCHOBANUI0. JleCATUYHBIN 1
HATyPaJbHBIA JIOTapU( MBI, YUCIIO €.

IIpeoGpa3oBanusi NpoCcTEeHIINX BHIPAKEHMIH, BKIIOUAIOIINX apr(pMeTHIeCKre oneparud, a
TaK)Ke OTEPALINIO BO3BEICHHS B CTETIEHb M OTEPALHIO JIOrapu(pMHUPOBAHUS.

Ocnoevr mpueonomempuu. CuUnyc, KOCUHYC, MAHZEHC, KOMAHZEHC NPOU3GOIbHOZO Y2id.
Paouannaa mepa yena. Cunyc, Kocumyc, maumzenc u Komanzenc uucia. OcHosHbie
mpuzonomempuueckue modcoecmed. @Dopmynvt npusedenusn. Cunyc, KOCUHYC U MAH2EHC
cymMmbl U paznocmu 08yx y2ioe. Cunyc u KOCUHYC 080iH020 yzid. DOpMyJbl MOJOBHHHOIO
yraa. IlpeoOpa3oBaHusi cymMMbl TPHrOHOMeTpHYecKHX (YHKUUH B MNpou3BeAeHHEe H
NpoM3BeAeHUsI B CyMMYy. BrbIpakenue TpPHUroHOMeTpPHYeCKHX (PYHKUMH 4epe3 TAHIEHC
MOJIOBUHHOTO aprymeHTa. IIpeobpazosanun npocmetiux mpuzoHomMempuecKux 6ulpajiceHuil.

IIpocTelimue TPUrOHOMETPUUYECKHE YPABHEHUS. PelleHns TPUrOHOMETPUYECKUX YPAaBHEHU.
IIpocmeiiumue mpueonomempuyeckue HepaseHcmeaa.

APKCHHYC, APKKOCHHYC, APKTAHI€HC YHCJIA.

OYHKINHN

Oyuknun. O0nacTk onpeneneHus 1 MHOKeCTBO 3HaueHui. I'padpuk pyukuum. [Noctpoenue
rpa¢ukoB (HPYHKUMN, 3aJaHHBIX pasIudHbIMUA criocobamu. CBoiicTBa (DYHKLMNA: MOHOTOHHOCTD,
YeTHOCTb M HEYETHOCTb, IEPHOAUYHOCTb, OTrPAHHYEHHOCTh. IIpOMEXyTKHM BO3pacTaHus H
yObIBaHMsA, HANOOJbIEE U HANMEHbIIIEE 3HAYSHHS, TOUKH 3KCTpeMyMa (JIOKJIbHOTO MakCUMyMa U
muanMyMa). ['padpudeckas wunTepnperaums. I[Ipumepsl (YHKIMOHAJIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLECCax U SIBICHUSX.

Ob6parnas pynkuuss. Qonracme onpedenenus u obaacms 3uHaAYenHUil OOPAMHOU PYHKYUU.
I'paduk oOpaTHON QyHKLINH.

CrenenHast pyHKIIUS C HATYpPaJIbHBIM TIOKa3aTeNIeM, €€ CBONCTBA U rpaduk.

Bepmuranvusie u copuzonmanvusie acumnmomut epaguxos. 1 pagpuxu Opodno-nuneiinvix

¢yukyuii. TpuroHoMmeTpudeckne QyHKLUNHU, UX CBOMCTBA U rpadUKH; MEPUOJUIHOCTD,

OCHOBHOW MEPUOS.

ITokazatenpHast QyHKIHS (3KCIIOHEHTA), €€ CBOHCTBA U rpaduk.

Jlorapudmuueckast QyHKIMS, ee CBOMCTBA U rpad UK.

IIpeobpasoBanusi rpadUKOB: MapaUIENbHbIH MEPEHOC, CUMMETPHUS OTHOCHUTENBHO OCei
KOOPIUHAT U CUMMEMPUL OMHOCUMETbHO HAYAIA KOOPOUHAM, CUMMEMPUsL OMHOCUMENbHO NPAMOI
Y =X, pacmsicenue u cyicamie 6001b 0ceti KOOpOuHam.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

llonamue o npeodene nocredosamenvuocmu. Cyuecmeosanue npeoeid MOHOMOHHOT
O2panuyenHoll  nocneoosamenvHocmy. JInMHa OKPYXKHOCTHM M IUIOIIAAbL Kpyra Kak IIpPeaesbl
nocnenosarenbHOCTeH. beckoneuHo yOpBaromast reoMeTpuyeckas Iporpeccus 1 ee CyMMa.

louamue o nenpepwisnocmu pynxyuu.

[TonsiTve 0 MpOM3BOAHON (PYHKUNH, PUINIECKHIA M T€OMETPHUYECKHI CMBICI MPOU3BOIHOM.
YpaBHeHUe KacatenbHOH K rpaduky pyHkuuu. IIpon3BomHBIE CyMMBI, Pa3HOCTH, NMPOU3BEIACHMUS,
yactHOro. IIpon3BomHbIE OCHOBHBIX 3JieMeHTapHbIX (yHKIUi. IlpumMeHeHHe MPOU3BONHOW K



UCCIIEIOBAHUI0 (QYHKIMHA M TOCTPOEHHIO rpadukoB. [Ipoussoonvie obpammuoii @ynkyuu u
KOMRNO3UYu OAHHOU PYHKYUU C TUHETIHOT.

llonsamue 06 onpedenennom unmezpane KAk WIOWAOU KPUGONUHETHON mpaneyu.
ITepBooOpasznHas. Popmyna HetoToHa-JIeiiOHuIA.

IIpumepbl HCMONBb30OBaHMS MPOU3BOJHOM I HAXOXIEHUS HAWIydllero pelieHus B
NPUKJIAJHBIX, B TOM 4YHCIIE€ COLMAJbHO-DKOHOMHYECKHX, 3amadax. HaxokaeHue ckopocTu st
nporiecca, 3agaHHoro ¢dopmyioil niam rpapukom. IIpumeprl npuMeHeHUsT UHTerpaia B QU3NKe U
reoMeTpun. Bropast mpousBonHas u ee PU3NIECKUI CMBICI.

YPABHEHUA U HEPABEHCTBA

Pemenne panMoHaNBHBIX, TMOKA3aTENbHBIX, JOTapU(PMHUECKUX YPaBHEHHWH W HEPABEHCTB.
Pemenne nppanuoHanbHbIX YPaBHEHU.

OCHOBHBIE IPUEMBI PEIIEHUS] CUCTEM yYpPaBHEHMI: MOJCTAHOBKA, aIredOpanyeckoe CIOKEHHE,
BBEICHHE HOBBIX IEPEMEHHBbIX. PaBHOCHUIIBHOCTb ypaBHEHUN, HEPAaBEHCTB, CHCTEeM. PeleHue
MPOCTEHUIINX CUCTEM YPAaBHEHHUH C ABYMsI HEU3BECTHbIMU. PellleHHe CUCTEM HEPaBEHCTB C OJHOU
MEPEMEHHOM.

Ucnonp3oBanne cBOHCTB M rpadukoB (YHKIMHA NPU PELICHHH YPAaBHEHUH M HEPaBEHCTB.
Merton nnTepBanos. M300pakeHne Ha KOOPIMHATHOHN TNIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHHUH
1 HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpuMmeHnenne MaTeMaTUUECKUX METOAOB AJIsl PELIEHUs CONEPIKATENbHBIX 33a71a4 U3 PA3IUYHBIX
oOnacTeil Hayku 1 pakTUKU. MHTepripeTaus pe3yabrata, yueT peabHbIX OrpaHHYEHHH.



Y4yeOHO-METOANYECKHH KOMILJIEKT

1. Anredpa u Hayana aHaamsa: Yueb. nus 10-11 ki obmeobpasosar. yupesxxnennii /A H.
Konmoropos, A M. A6pamos, O .I1. Ayaauns u ap.; [Toxa. pen. A.H. Koamoroposa. - M..;
IIpocsemenue, 2004.

JonoTHUTEe/IbHAS JIUTEPATYPa

1. Jupaktrueckue mMarepuasibl 1o anreOpe u Havanam aHanmms3a st 10 kimacca /b.M. HBies,
CM. Caaksn, CHU. Ieapudypa. - M.: Ilpocsemenune, 2003.

2. JlupakTudeckre marepuanbl mo anredpe u Havanmam aHaigm3a s 11 kmacca /b.M. Usnes,
CM. Caaksn, CHU. Ieapudypa. - M.: IIpocsemenne, 2003.

3. 3anmaum no anrebpe u Havanam ananusa: [locoOue mns yuammxcs 10-11 k. oOieobpasosar.
yupexnenuii /CM. Caaksa, A M. [Nonmbaman, J1.B. lenucos. - M.: IIpoceemenue, 2003.
HayuHo-TeopeTnueckuii 1 METONUYECKU xypHaI «MaTemaTHka B IKOJIE)

5. EskeHenenbHOoe y4eOHO-MeTOommueckoe Tmpuiokenne K rasere «llepsoe ceHTAOps»
Marematuka

6. Enunblli rocymapcTBeHHBIH 3k3ameH 2006-2008. Marematuka. Y4eOHO-TPEHUPOBOYHBIE
MaTepuaibl st noarorosku yuammxcs / OUIMN-M.: UaTtennext-Lientp, 2005-2008.



®opMBI KOHTPOJISI U KPUTEPHH OLIEHOK.
Dopmbl meKyuieco KOHRMpPOus:

KoHTponb ypoBHS yCBOGHHUS COAep KaHNs 00pa30BaHMS SABISIETCS HEOTHEMIIEMOI
COCTABHOM YaCTBIO Ipouecca 00ydeHus.

OCHOBHBIM BHJIOM MPOBEPKH OCTAETCs (hpoHmMaIibHble RUCbMEHHbLE PAGOMbL, KOTA
YUE€HUK UMECT BO3ZMOXKHOCTb JOKA3aTCJIBHO U JIOTUYHO MOCTPOUTDH COOCTBEHHBII OTBET ,YMCHUEC
padoTaTh ¢ UHCTPYMEHTAMH.

[Ipu ¢pponmanvnoit nucomennoli pabome NOCTUTAETCS MAKCUMAIBHBIA OXBAT YHYAILIHXCS
MIPOBEPKOIL.

IIpu unouseudyanvnwtit ycmusiil onpoc, KOraa y9€HUK UMEET BO3MOXKHOCTb JOKa3aTeIbHO
U JIOTHYHO TOCTPOUTHb COOCTBEHHBIH OTBET, pPa3BUBAETCS €ro pedb, yMeHue padorath C
UHCTPYMEHTaMU

B mpouecce ¢pponmanvnozo ycmmnozo onpoca paboraer OONBIIMHCTBO YYALIMXCS HA
NEepPBbI IJIAH BBIXOAWT OOIIasi aKTHBHOCTh YYAIErocs, a HE YPOBEHb YCBOCHHUS YUeOHOrO
MaTepuala.

Huousudyanvnas nucomennans paboma TIPEANoNaraeT CaMOCTOSTEIbHYIO padoTy
y4aIerocs ¢ JOMOIHUTEIbHON JINTepaTypol, pedeprupoBaHme U MOCIEAYIOIIYIO 3aIIUTY.

MOHUTOPHHT KadecTBa OOpa30BaHUs TPENyCMATPHBAET HCIIONb30BAHHE KOHTPOJBHO-
u3MepuTenpbHbeIX MaTepuanos (KUM).

Hmozossiii konmpons nipeanonaraerT MpoBeneHHE B KOHLE y4eOHOro roja MpOBEICHHE
UTOTOBOM KOHTPOJIBHOH paboThI.

IIpomexxyTounass arrecrammst ydeOHoro kypca wmarematuku B 10-11  kmaccax
OCYLIECTBIISICTCS Yepe3 MaTeMaTH4eCKHe AMKTAHTBI, CAMOCTOSTENIbHbIE PalOThl, KOHTPOJIbHBIC
paboThl 1o pasaenaM y4eOHOrO MaTepraia, 3a4€Thl, TECTHI.

[Ipennararorcss 3apaHee 3aJaHusl AT MAaTEMAaTUYECKOrO IUKTAHTa C IIEJbI0 KOHTPOJ
YCBOEHHsI TeOpeTHUecKoro marepuana. IlpemmaratroTcss ydamuMmcsi pa3HOYPOBHEBBIE TECTHI, T.C.
CIHMCOK 3aJaHWi JEeNUTCS Ha JIB€ 4YacTh - 00s3aTeNbHYI0 W HeoOs3aTenbHy0. OO0s3aTeNnbHBIN
ypoBeHb obecreunBaeT Oa30BbIe 3HAHUS JUIs JIOOOro yueHnka. HeoOs3aTenpbHas 4acTh pacCUnTaHa
Ha Oonee rinyOokue 3HaHUsT TeMbl. Llenb: cmocoOCTBOBaTH Pa3BUTHIO YCTOHYHMBOIO YMEHHS M
3HAHHSI COTIACHO JKeJIAHUSM U BO3MOKHOCTSIM YYaLHXCSL.

BaI[aHI/Iﬂ AJis YCTHOTO M NHUCBMEHHOTO OIIPOCa y4dalmuXCsa COCTOAT U3 TEOPCTHUUCCKUX
BOIPOCOB U 3a4a4.

OTBeT Ha TEOPETHUECKUI BOMPOC CUUTAETCS OE3yNPEeUHBIM, €CIIH [0 CBOEMY CONEPIKAHHIO
MOJITHOCTBIO COOTBETCTBYET BOIPOCY, COAEPIKUT BCE HEOOXOAMMBIE TEOpeTHUeCKHe (akThl U
00OCHOBAaHHBIE BBIBOJBI, & €r0 H3JIOKEHHE W INMUCHMEHHAs 3alUCh MATEMAaTHYECKU I'PAMOTHBI U
OTJIMYAIOTCS [TOCNIE0BATENbHOCTBIO U AKKYPATHOCTBIO.

Pemenue 3amaum cumrtaercs Oe3ympedHbIM, €CIIM TPABWIIBHO BBIOPaH CIIOCOO peIneHwHs,
CaMO PELICHHE COMPOBOXKAAETCS HEOOXOOMMBIMH OOBSCHEHHMSMH, BEPHO BBIIOJIHEHBI HYXKHbBIE
BBIYUCIICHHUS U TIPE00Pa30BaHUsL, MOJNYYEH BEPHBII OTBET, OCIEAOBATENBHO 3aIMUCAHO PELICHNUE.



OueHka OTBeTa yd4allerocs NpPH YCTHOM HM THUCBMEHHOM OIPOCE MPOBOIAUTCS IO
nATHOAJUIBHOH CHCTeMe, T. €. 3a OTBeT BBICTABIICTCA OfHA U3 OTMeTok. 1 (mnoxo), 2
(HEyAOBIETBOPUTENBHO), 3 (YIOBIETBOPUTENBHO), 4 (XOpoIo), 5 (OTIHYHO).

Ilpasuna esicmasiienus oyenox

1. Texkymmue OLEHKH BBICTABJISIOTCS 32 PA3JIMYHBIE BUBI JESITEIBHOCTH OOYYarOIUXCS B
pe3yJibTaTe KOHTPOJIS, IPOBOJUMOIO YUUTENIEM Ha YPOKe.

2. Oumenka mno TemMe He [OJDKHA BBIBOJAUTHCS MEXAaHUYECKH, Kak CpelHee
aprupMeTHIecKoe MPEAIIECTBYIOLUINX OLEHOK. Pelmaromum npu ee OnpenesieHHH ClenyeT CUUTaTh
(akTHUECKYI0 TOATOTOBKY OOYYArOIIErocsl 1Mo BCEM IOKa3aTeNsIM €ro NeATENIbHOCTH KO BPEMEHU
BbIBeZleHUs1 3TON oueHku. Ormnpepensioliee 3HaU€HHE HMEET OLEHKA YCBOEHMsI MPOrpPaMMHOIO
Marepuaia 00yHJaroUIMMCs IIPU €ro KOMIUIEKCHOH POBEPKE B KOHIIE H3yUEHHS TEMBI.

3. OueHka npu NpoMe:KyTO4HOI (UeTBepPTHOI1, MOJIyroa0Boii) aTTecTALUH.

JTa OLEHKa TaK K€ HE MOXeT ObITb CPenNHUM apU(PMETHUECKHMM OLIEHOK TEMaTHUYECKHX
arrectannii. OHa sIBISIETCS €AMHON M OTpakaeT B 0OOOIIEHHOM BHIE BCE CTOPOHBI MOATOTOBKH
yueHHKa. BBICTaBIsIeTCs HA OCHOBAHHUH OLIEHOK, MOJYYEHHBIX OOYHAIOLUIMMHCS TPH TEMaTHUECKON
aTTeCTAllMH M OLIEHKHU 32 Y€TBEPTHYIO (NOJYrOAOBYIO) MPOBEPKY YCBOCHHUSI HECKOJIBKHX TeM (€ciu
Takas TpoBepka mnposoaurcs). Omnpenensiomiee 3HAYEHHE B 3TOM CIydae HUMEIOT OLICHKH 32
HanOoJsiee Ba)KHbIE TEMbI, Ha H3y4€HHE KOTOPBIX OTBOAWJIOCH y4eOHOW mporpamMmoil Oonbiie
BPEMEHU.

4.0ueHKa T@NpU TNPOMEXKYTOUHON rogoBoii arrecraumu. Ornpenensercs U3
(akTHUeCKNX 3HAHWH M YMEHWH, KOTOPhIMU BiiajieeT OOyHarOLIMIACA K MOMEHTY €€ BBICTaBIICHUS.
OnpenensiroIiMMU B 3TOM Cly4ae SIBJISIIOTCS HYETBEPTHBIE (ITOJNYTrOAOBBIE) OLIEHKHM M OLICHKA 3a
9K3aMEH, 3a4éT W JAp. IO NMPOBEPKE 3HAHHUI, YMEHHWH M HaBBIKOB OOydaroImerocst 3a rop (eciu
TaKOBBIE TIPOBOAIIIHNCH).

S. Ouenka nmpu 3aBepmammei arrecraunu. J[aHHas OIEHKA BBICTABIISCTCA TMOCIE
OKOHYaHHUS M3y4eHHUs1 npeamera (AuCUUIUIMHBI). OHAa MOXKET COBIANATh C OLIEHKOH 4YeTBEPTHOH,
NOJIyTOIOBOM, TOJOBOH, €CIM JaHHbIA mpeaMer (OUCHMIUIMHA) U3YYAJIUCh B TEUCHHE
COOTBETCTBYIOLIEro yueOHOro nepuoaa. Ecnu npenMer (IUCUMIUIMHA) U3YYAINCh B TEUEHHUE IBYX U
Oonee yueOHBIX JIET, TO OLIEHKA NPH 3aBEPIIAIOINEH aTTECTAL[MH BBHICTABJISETCS C YYETOM BCEX
TOZIOBBIX M 3K3aMEHALIMOHHOM (3a4€THOI) 1Mo BCceMy Kypcy (NpH MpOBENeHUH 3K3aMeHa, 3auéta). 1
B OTOM CIly4ae YYHUTBIBAETCS, MPEXIE BCEro, (MO KPUTEPUSM YKa3aHHBIM BbIE) (HaKTHIECKOE
3HaHHE MaTepuana U cHOpPMHUPOBAHHOCTb YMEHHI HA MOMEHT BBICTABIICHUS OLICHKH.

M xana oueHUBAHHUA:

Kputepun oueHuBanus 3HAHUH, yMeHHMIl H HABBIKOB
00y4auuxcs Mo MaTeMaTHKe.

(CormacHo Meronuveckomy nuceMy «HanpasieHust paboThl yauTeIeH MAaTEMATHKH 110
UCTIOJIHEHHUIO €IUHBIX TPeOOBAHUH MPEToAaBaHus MPEIMETa Ha COBPEMEHHOM 3Tare Pa3BUTHUS
IIKOJIBDY )

I[.]'ISI OLICHKH I[OCTI/DKGHI/Iﬁ ydalmuxcsa NpuMEHsACTCA naTHOaIbHAS CUCTEMA OLICHUBAaHUA.

HopMebl o11eHKH:

1. OueHxa NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4YalOLUXCSl 10 MATEeMaTHKe.
Omeem oyenugaemea ommemxou «3», ecau:

1) paboTa BBITIOJIHEHA TTOJHOCTHIO;



2) B IOTUYECKHX PACCYKASHHSIX U 0OOCHOBAaHUH PELISHUs HET MPOOEIIOB U OMIHOOK;

3) B pelIeHNHN HEeT MaTeMaTHYECKUX OMHUOOK (BO3MOXKHA OIHA HETOYHOCTh, ONHCKA, KOTOpasi He
SBJISIETCS CIIEICTBHEM HE3HAHMS WM HETIOHNMAaHUs y4eOHOro MaTtepuaa).

Ommemxra «4» cmaesumcs, eciti.

1) paboTa BBIMOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMS LIArOB PELICHUsT HEIOCTATOYHBI (€CIIH
yMeHHEe OOOCHOBBIBATH PACCYKACHUS HE SIBJISTIOCH CIIELUAIBHBIM OOBEKTOM IMPOBEPKH);

2)nonyiieHsl OJfHa OIIMOKa UITH €CTh JIBA - TPU HEJI0UeTa B BBIKJIAJIKAX, PUCYHKAX, YePTEIKaX HIIN
rpadukax (ecyiu 3TU BUABI PaOOT HE SBJSUTHCH CIIEHUATBHBIM OOBEKTOM MPOBEPKH).

Ommemxra «3» cmaeumcs, eciiu.

1) nonymmeno Oonee ogHoM ommbOku wiu Hosiee ABYX - TPEX HEMOYETOB B BHIKJIAKAX, UEPTEIKAX
i rpadukax, Ho obydarouuiicst odnanaer 00s3aTeNbHPIMA YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ommemra 2» cmaeumcs, eciiu.

1) momny1eHs! CyLIeCTBEHHbIE OLTHOKH, TIOKa3aBIINe, 4TO 00yUaroIuiics He obnanaer
00s13aTeNIbHBIMIA YMEHHUSIMH 110 JAHHOHN Te€Me B ITOJIHON Mepe.

Ommemxra «1» cmaesumcs, eciii.

1)paboTa nmokasaja rmoyHoe OTCYTCTBHE y oOydaromierocs 00s3aTeIbHbIX 3HAHUH U YMEHHH IO
NpOBEPSIEMOl TEMe MJIM 3HAYUTENbHAS YacTh pabOThI BBIIOJHEHA HE CAMOCTOSITEIBHO.

YuuTeiap MOXKET IIOBBICUTH OTMETKY 3a OpHFI/IHaHbeIﬁ OTBE€T Ha BOINPOC WKW OPUTHHAJIBHOC
peuaicHue 3adadvu, KOTOPBIC CBUACTCIIBCTBYKOT O BBICOKOM MAaTEMATUYCCKOM  pPa3BUTHUU
oOyuaromerocs;, 3a pemeHue Oojiee CIOKHON 3alaud WM OTBET Ha Oojiee CJIOXKHBIA BOMPOC,
NPEAJTIOKCHHDBIC O6yLIaI'OH.IeMYC$I JOIIOJIHUTCIIBHO ITOCJI€ BBIIIOJHCHUA WM KaKI/IX-J'II/I6O APYyTux
3aaHUM.

2. Ouemca YCHIHbBIX Omeemoes 06y‘la10MMXCﬂ no mamemamuke

Omeem oyenugaemea OMMemKol «3», eciid yueHuK:
® IIOJIHO PAacKpbUI COJEp:KaHHEe Marepuana B oObeMe, MPEeAyCMOTPEHHOM IPOrpaMMOil u
yueOHHUKOM,
®  U3JOXKHWJ Marepual TPAaMOTHBIM  SI3BIKOM, TOYHO HCIIONB3ys  MaTeMaTHYECKYHO
TEPMUHOJIOTHIO i CHMBOJIMIKY, B ONPEAEIIEHHON JIOTHYECKOH MOCIeI0BATEIbHOCTH,
® [PABHJIBHO BBIOJHUI PUCYHKH, YEPTEXKH, TPAPHUKH, COMyTCTBYIOIINE OTBETY;
® [I0Ka3aJ] YMEHHE HUIIOCTPHPOBATH TEOPUIO0 KOHKPETHHIMU NMPHMEPAMH, MPHUMEHSTH €€ B
HOBOH CHUTYalMH MPH BBIIIOJIHEHUH MTPAKTHYECKOTO 3a/1aHNUS;
® TPONEMOHCTPUPOBAT 3HAHHME TEOPUH paHee U3YUEHHBIX COMYTCTBYIOIIUX TEM
cpOpMHPOBAHHOCTD M YCTOMUNBOCTD UCTIONB3YEMBIX ITPU OTBETE YMEHHI U HABBIKOB;
® OTBEYaJ CAMOCTOSITENIbHO, O€3 HAaBOSIIUX BOIIPOCOB YUUTEIIS,
® BO3MOXHBI OfHA - JIB€ HETOYHOCTH INPHU OCBELICHWE BTOPOCTENEHHBIX BOMPOCOB MJIH B
BBIKJIQ/IKaX, KOTOPBIE YYEHUK JIETKO MCIIPABHJI ITOCIIE 3aMEUAHHS YUUTEIIS.

2

Omeem ouenueaemcAa OMMEemKOIl ((4», ecjii ydoeﬂemeop}lem 6 OCHOBHOM mpe6oeauu}m Hda
OUEHKY ((5», HO npu Imom umeem OOUH U3 HEOOCMAMKO8:



¢ B U3JOKCHHUU JONYLICHBI HeOOobIIINE HpO66J’IbI, HEC HCKA3UBIICC MaTcMaTHU4YCCKOC
COACPIKAHUEC OTBETA,

¢ JIONYWICHBI OAWH - ABA HEAOYECTA IPHU OCBEIICHUHU OCHOBHOI'O COACPIKaHUA OTBETA,

¢  HCIHPABJCHHBIC TOCIEC 3aMEYaHUA YUNUTECJIA,

L4 AOMYUICHBI omubka uan Oosee ABYX HCOOYETOB IIPU OCBCIICHHUU BTOPOCTCIICHHBIX
BOIPOCOB WJIM B BBIKJIAAKAX, JIETKO UCTIPABJICHHBIC TTOCJIC 3aMEYaHUA YUUTECIIA.

Ommemka «3» cMAGUMCs 6 C1eOYIOUIUX CAYHAAX:
® HEMOJHO PAaCKPBITO CONEpXKaHWE MaTepuana (Comep’KaHWe H3JIOKEHO (pparMeHTapHO, He
BCEra MOCJEeNOBATENbHO), HO MOKa3aHOo o0Ilee NOHUMAaHUE BOMPOCa U MPOAEMOHCTPHPOBAHBI
YMEHHS, JOCTATOYHBIE JJIsl YCBOSHHSI MPOrpaMMHOI0 Martepuaina (onpeneneHs! « TpeboBanusiMu
K MaTeMaTHYECKOW MOATOTOBKE YHAIUXCsH» B HACTOALIEH MPOrpaMMe IO MaTEMaTHKeE);
® UMENUCh 3aTPYAHEHUs WU JOMYLIeHbBl OIMHOKH B ONPEOENICHUH MaTeMaTH4YeCKON
TePMUHOJIOTHH, 4YepTeXaX, BbIKJIAAKAaX, HCIPABJIEHHbIE TI0CJAE HECKOJIbKUX HABOASALINX
BOIIPOCOB YUHTEJI,
¢ YUYEHUK HE CHPaBWICA C NPUMEHEHHEM TE€OPUH B HOBOW CHUTyallMM MPH BBIIOJHEHUU
MPAaKTUYECKOTO 33aHNs1, HO BBIMIOJHWI 3a/1aHUST 0053aTENIbHOTO YPOBHS CIIOKHOCTH TIO JaHHOM
TEME;
e IIpU JAOCTaTOYHOM 3HAHUM TEOPETUYECKOrO0 MaTepuana BbIIBJIEHA HENOCTAaTO4YHAs
cpOpMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» cmasumcs 6 c1e0yIoMUx Cay4anx:
®  He PaCKpbITO OCHOBHOE COAEprKaHUe yueOHOro MaTrepuana,
e OOHapyKeHO HE3HAHWe YYEHHKOM OoJjbluei winm Hauboiee BaKHOH YacTh y4ueOHOro
Marepuana;
¢ JONMYLICHBI OH_II/I6KI/I B ONpCACICHUN l'IOHfITI/II\/'Ij npu HCMNOJIb30BaHUU MaTeMaTHYECKOMU
TEPMHUHYOJIOTUH, B PUCYHKAX, YCPTCXKAX WU Fpa(bI/IKaX, B BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHbI
M0CJI€ HECKOJIbKUX HABOISIIUX BOMPOCOB YUUTEJIS.

Ommemxka «1» cmaeumcs, eciiu.
¢ VYUCHUK 06Hapy>1<1/m MOJIHOC HE3HAHHUEC W HEIIOHUMAHHE H3ydaCMOro yqe6Horo MaTcpuaia
HJIK HE CMOT' OTBETHUTb HU HAa OAWH U3 MOCTABJICHHBIX BOIMMPOCOB MO U3YUCHHOMY MATCPUAITY



