locynapcTBeHHOE O1OIKETHOE 001Ie00pa30BaTENbHOE YUPEKICHNE
cpennsis o0meoOpazoBarenbHast mkojia Ne 10 ¢ yrimyOnéHHBIM U3ydYeHUEM XUMUU
BacuneocrpoBckoro paiiona Cankr-IlerepOypra

PACCMOTPEHO [MPUHATO YTBEPXJIEHO
Ha 3acellaHuu pELIEHUEM NIEAATOTUYECKOTO COBETA Jupextop mKonsl
METOINYECKOTO 00bEAMHEHNA I'bBOY cpenneii mkonst Ne 10
C YIiyOJIeHHBIM W3yYeHHEM XUMHHU Pymsnues /I.E.
ITpoTokomn Ne
oT « » aBrycra 2022 IIpotoxkom Ne [Tpukas Ne
oT « » utonst 2022 ot «» aBrycta 2022

[Ipenacemarens MO
IIpencenarens nencoBeTa
/benexoa M.M./
Pymsnues /I.E.

PABOYAS [TPOIT'PAMMA
yueOHOro npeamMeTa
«Anrebpa»

It 9 KI1accoB
Ha 2022 -2023 y4eOHbIii o1

CocraBniia:
YUUTEIb MATEMaTUKH
baouu A.B.

Cankr-IlerepOypr
2022



Tun nporpamMmmbl

[Tporpamma 0611€00pa30BaTENHHBIX
YUpEKACHUN

Craryc nporpammbl

Pabouast nporpamMmma y4eOHOT0 Kypca

Ha3Banmue, aBTOp U roa M31aHUS
NnpeaMeTHOH y4eOHOil mporpaMMbl
(mpuMepHOIi, ABTOPCKOIi), HA OCHOBE
KOTOpoii pa3padorana Pabouasn
nporpaMmma

[IpumepHast mporpaMMa OCHOBHOTO OOIIETO
00pa30BaHus 110 MaTeMaTHUKe
[IpumepHBbIe TporpaMMsbl 10 y4€OHBIM
npeaMeraMm. Martemaruka. 5-9 kinaccel. — M.:
[Ipocsemenue, 2011. — (CtanaapTsl BTOpOTO
MTOKOJICHHUS. )
10.M.Komnsirun, M.B.Tkauesa, H.E.®enoposa
u ap. Anredpa. Meroaudeckue
pexoMeHanuu. 7 kiacc. — M.: IIpocselenue,
2012.
10.M.Komnsirun, M.B.Tkauesa, H.E.®enoposa
u Jip. Anredpa. Meronndeckue
pexomenauuu. 8 kinacc. — M.: [Ipocsenenue,
2013.
1O0.M.Komnsrun, M.B.Tkauesa, H.E.®enoposa
u Jip. Anredpa. Meronndeckue
pexomenauuu. 9 kinacc. — M.: [Ipocenenue,
2014.

YMK (aBTOp YueOHMKA, H31aTeJIbCTBO U
rojl M31aHNs ), y4eOHO-HATJISIIHbIe
nocoous (KOHTYpPHbIE KapThl, aTJIaC)

1O0.M.Komnsrun, M.B.Tkauesa, H.E.®enoposa
u ap. Anrebpa. 7 kiacc. — M.: [Ipocsenienue,
2013.

FO.M.Komnsarun, M.B.TkaueBa, H.E.®enopona
u ap. Anrebpa. 8 kiacc. — M.: IIpocsenienue,
2013.

F0.M.Konsrun, M.B.TkaueBa, H.E.®enoposa
u 1ip. Anrebpa. 9 knace. — M.: [Ipocsemenue,
2013, 2014.

Kareropus odyuarommxcs

VYaamuecs 7,8,9 knaccoB 'BOY cpenneit
kol Ne 10 ¢ yrimyOn€HHBIM U3ydeHueM
xumun Bacuneoctposckoro paiiona CaHKT-

ITerepOypra
Cpoku ocBOeHHS IPOrPaMMBbI 1ron
O0bém yueOHOr0 BpeMeHHn 136 vacos
®opma o0yueHus O4Has

Pexum 3ansaTui
1 monmyronue - 16 Henenp
2 nonyroaue - 18 Henenb

4 gaca B HEeHEIIO




IMosicuuTeILHAS 3aIMCKA
Pabouas mporpamma cocTaBieHa Ha OCHOBAaHUU:

) ®denepanpHoro 3akoHa Ne273-D3 «O06 obpazoBanuu B Poccuiickoit Deaepanuny ot
29.12.2012 (c u3MEHEHHUSMH H TOTIOJIHEHHSIMHU);
° denepaabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO OOIIETro

00pa3oBaHUs, YTBEPXKICHHOTO MPUKa30M MUHHCTEpCTBA 00pa3oBaHus U Hayku PO ot
17.12.2010 Ne1897;

o denepanbHOTO MepeyHs YIeOHHKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
UCIIOJIb30BaHUIO B 00pa30BaTEIHLHOM IPOIIECCE B 00PA30BATEIBHBIX YUPEKICHHSIX,
peaTM3YIONTUX MPOTPaMMEI 00IIero 00pazoBaHus, yTBepxkaeHHoro [Ipukazom
Muno6praayku Ne 1067 ot 19.12.2012 (c u3MEHEHHUSIMU U JTOTIOJTHCHHUSAMHU ),

. denepanbHOro 6a3uCHOr0 y4eOHOro Iu1aHa Juist 00pa30BaTeNIbHBIX YUpexxaeHuii PO;
. yueOHoro mana ['bOY COILL Nel0 na 2022/2023 y4eOHBbIi rox;
. OcHoBHO# 00pa30BaTENLHOM MIPOTrPAMMEI OCHOBHOTO 0011eT0 06pazoBanus ['bOY COIII

Nel0 ¢ yrmyOneHHBIM U3YYCHUEM XHMHH.

PaGoyast mporpamma cocraBiieHa Ha OCHOBE:

° [TpumepHoO#i mporpaMMbl OCHOBHOT'O O0IIIeT0 0Opa30BaHMsI IO MaTEMAaTHKE,

. [TpumepHBIX IporpaMM o yueOHbIM IpeameTam. MaremaTuka. 5-9 kiaccel. — M.
ITpocsemienue, 2011. — (CtangapThl BTOPOro MOKOJIEHUSL.)

° HO.M.Konsrun, M.B.TkaueBa, H.E.®enopoBa u ap. Anrebpa. Metoauueckue
pekomenganuu. 7 kiacc. — M.: IIpocsenienue, 2012.

. HO.M.Komnsirun, M.B.Tkauesa, H.E.®enoposa u ap. Anredpa. Meronnyeckue
pexomenaauuu. 8 kiacc. — M.: [Ipocsemenue, 2013.

° HO.M.Konsrun, M.B.TkaueBa, H.E.®enoposa u ap. Anredpa. Metoauueckue

pekomenganuu. 9 kiacc. — M.: IIpocsenienue, 2014.
Mecmo yueonozo npeomema ¢ yueonom naane Oy

VY4eOuslif mpeamer «Anredpa» sBiseTcs QenepalbHbIM KOMIIOHEHTOM y4eOHOro IaHa u
OTHOCHTCSI K TIPeIMETHOU 00siacT «MaTtemaTiuka U HHPOPMATUKAY.

PaGouas mporpamma B 7 kiacce paccuutaHa Ha 1 roxa mpu 3 yacax B HEAENIO B MEPBOM
NoJIyrofnu U 4 4Yacax B HENIEII0 BO BTOPOM MOJYroauu, To ecth Ha 120 uacoB B rox. Ilo
PELICHUI0 NEeAaroruueckoro COBeTa BbIAENEH | JOMOJHUTENbHBIM Yac B HEHENI0 BO BTOPOM
noyroguu (kak KoMmoHeHT OVY), MOCKOJIbKY ATOT MPEAMET B 7 Kjacce SIBISAETCS HOBBIM U
BBI3BIBACT DS/l TPYJHOCTEH y 00yJaromuxcsl.

Pabouas nporpamma B 8 kitacce paccuntana Ha 1 Toj mpu 4 dacax B HEJCNIIO B IEPBOM
MOJIYTOJUU U 3 yacax B HEJIEI0 BO BTOPOM MOJIYTOJuH, TO €cTh Ha 118 vacoB B roa. Beigenen 1
JIOTIOJTHUTEILHBIN Yac B HENEII0 B TMEPBOM MOJYTOAUU (KaK PETHMOHATBHBIM KOMIIOHEHT) IO
pexomenaaiuu KO CIIG.

Pabouas mporpamma B 9 kitacce paccuntana Ha 1 Toq npu 4 dacax B HEJCTIO B IEPBOM
MOJIYTOJIMU U 3 yacax B HEJIEII0 BO BTOPOM MOJIYTOJuH, TO €cTh Ha 118 yacoB B roa. Beigenen 1
JIOTIOJTHUTEIBHBI Yac B HEMIENIO B MEPBOM IMOJYroguH (KaKk pPErHOHAJIbHBIN KOMIIOHEHT) IO
pexomennanuu KO CIIO.

Ilennocmmnbvie opuenmupbl codeprcanus yuedHoz0 npeomema
Matematnueckoe 00Opa3OBaHHWE UTPaeT BAXKHYK POJb KaK B IPAKTHYECKOH, TaKk U B
JyXOBHOM >kH3HHU obOmecTBa. [IpakTrueckas CTOpOHAa MaTEMaTHUYECKOT0 00pa30BaHUs CBs3aHA C
(dbopMUpOBaHHEM CIIOCOOOB NEATEIbHOCTH, AYXOBHasg — C HMHTEJUIEKTYaJIbHBIM pPa3BUTHUEM
4eJ0BeKa, POPMHUPOBAHUEM XapaKTepa U 0OIIEH KyJIbTypHlI.



[IpakTryeckas MOJE3HOCTh MAaTEMATUKHU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(byHAaMEHTaJIbHBIE CTPYKTYPbI pEajIbHOTO MUPA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJINYECTBEHHbBIE
OTHOLIEHHUSI — OT IPOCTEMIINX, YCBaWBAEMbIX B HENOCPEACTBEHHOM OIBITE, IO JOCTATOYHO
CJIO’KHBIX, HEOOXOIUMBIX AJISl Pa3BUTHUS HAYYHBIX U TEXHOJOTMYECKUX ujed. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHUW 3aTPYAHEHO TMOHUMAHWE MPHUHLUIIOB YCTPOWCTBA M HWCIOJIb30BAHUS
COBPEMEHHOM TEXHHMKH, BOCHPUATHE M UHTEpHpEeTalus pa3HOOOpasHOW COLMAIbHOIN»
HKOHOMHYECKOW, MOTUTHYECKON HH(pOopMaIy, Manod(pPeKTHBHA MMOBCETHEBHAS MpPaKTUYECKas
JesITenbHOCTb. KaXoMy 4ernoBEeKYy B CBOEH JKU3HU IPUXOJUTCA BBIIOJIHATH JOCTaTOYHO
CJIOKHBIE PACYeThl, HAXOIUTHh B CIPABOYHHKAX HYXHbBIE (DOPMYIBI U MPUMEHATH HX, BIAJIETh
IPAaKTUYECKUMHU IPUEMaMU T'€OMETPUUYECKUX M3MEPEHUI U NOCTPOCHUH, YNTaTh HHPOPMALUIO,
NPEICTAaBICHHYIO B BUAY TaOJUI, AHarpamm, rpaduKoB, MOHUMATh BEPOSTHOCTHBIN XapakTep
CilydaliHbIX COOBITUH, COCTABIISITh HECIOKHBIE AITOPUTMBI U JIp.

be3 0a30Boii MaremMaTW4YecKOM TOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B 11kosie MareMaTHKa CIyXHUT OMOPHBIM IIPEIMETOM JJIs U3y4YEeHHUs
CMEXHBIX JTUCHUIUIMH. B MOCHEIIKONBbHONW KU3HU pPEalbHOW HEOOXOIMMOCThIO B HAIU JIHU
ABISICTCA ~ HENpepblBHOE  oOpa3oBaHue, uyTo  TpeOyeT  HOJHOLEHHOH  0a30Boii
o0uieo0pa3oBaTeIbHON MOATOTOBKY, B TOM UHKCie U MaTemMarnyeckoil. M HakoHel, Bce Oosblie
CHeUMaNbHOCTEH, TJA€ HEOOXOOUM  BBICOKMH  ypOBeHb  00pa3oBaHHs, CBSI3aHO C
HETIOCPEJCTBEHHBIM TPHUMEHEHHEM MaTeMaTUKu (PKOHOMHKA, Ou3Hec, (UHAHCHL, (u3uKa,
XUMHUS, TEXHUKA, HHPOpMATUKa, OUOJIOTHUS, TICUXOJIOTUS U 1p.). Takum oOpa3oM, pacmupsiercs
KPYT IIKOJLHUKOB, U1l KOTOPHIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IIPEIMETOM.

JUis  KM3HM B COBPEMEHHOM OOIIECTBE BaXHBIM  SBISETCS  (OPMHPOBAHUE
MaTeMaTHYECKOTO CTWJIS MBIIICHUS, MPOSBIAIOMIETOCS B OINPENEICHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce mareMaTHuUecKOW [JESATEIbHOCTH B apceHal IPUEMOB U METOOB
YeJIOBEYECKOT0 MBIIIICHUS E€CTECTBEHHBIM OO0pa3oM BKIIOYAIOTCA HMHIAYKIHS W ACTYKIHSA,
o0o0mIeHne W KOHKPETH3alMsi, aHalu3 M CHHTe3, Kiaccu(ukauuss U cucTeMaTh3alus,
abctparupoBanve U aHajoruss. OOBEKThl MaTEMaTHUYECKUX YMO3AKJIIOUEHHM W MpaBuUiia HUX
KOHCTPYUPOBAHMS BCKPBIBAIOT MEXaHM3M JIOTMYECKMX MOCTPOCHMH, BbIpabaThIBAlOT YMEHHUs
¢dbopMynupoBaTh, 00OCHOBBIBATh U JOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbllIeHHe. Benymias poib NPUHAANEKAT MareMaTHKe B (OPMUPOBAHUU ANTOPUTMUYECKOTO
MBIIUICHHUS] ¥ BOCIUTAHUN YMEHHH JEHCTBOBATH 10 33JaHHOMY JITOPHTMY M KOHCTPYHPOBATh
HOBbIe. B xone pemieHus 3a1ay — OCHOBHOM y4eOHOM EsATETbHOCTH HAa ypOKax MaTeMaTHKH —
Pa3BUBAIOTCS TBOpUYECKAasl U MPUKJIIAJHAS CTOPOHBI MBIIIIICHHUSI.

OOyuenune MareMaTHKe /1a€T BO3MOXHOCTb Pa3BUBATh y y4allluXcs TOUHYIO0, SKOHOMHYIO
1 UHQOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSIINE S3BIKOBBIE (B YaCTHOCTH,
CHUMBOJIMUYECKHE, TpaQuecKue) CpeacTBa.

Matemaruueckoe 00pa3oBaHHE€ BHOCUT CBOM BKIaJ B (popMHpOBaHHE OOIIEH KYIbTYpPbI
yenoBeka. HeoOXOoAMMBIM KOMIOHEHTOM oOOIed KyJbTypbl B COBPEMEHHOM TOJKOBAHUU
ABIIeTCS 00Illee 3HAKOMCTBO C METOJIaMHU II03HAHUS JEWCTBUTEIBHOCTH, IMPEICTaBICHHUE O
npeaMeTe M METOJleé MaTeMaTHKH, €ro OTIMYUS OT METO/0B €CTECTBEHHBIX U I'yMaHHUTapHBIX
HayK, 00 OCOOCHHOCTSX MIPUMEHEHUSI MATEMATHKH ISl PEIICHUST HAYYIHBIX M MPUKJIAIHBIX 3a7a4.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO  YEJIOBEKa,
NOHMMAHHWIO KPacoThl W  U3ANIECTBA MAaTEMaTHUYECKUX  PACCYKICHHH, BOCIPHITHIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UI€U CUMMETPUH.

Hcrtopusi pa3BUTHS MaTeMaTH4YEeCKOro 3HAHMSI JAeT BO3MOXHOCTh IMOIOJHUTH 3arac
UCTOPUKO-HAYYHBIX 3HAHUU IIKOJBHUKOB, C(HOPMHUPOBATH y HUX MPEICTABICHUS O MaTeMaTHKe
KaK 49acTu OO0IIeYeoBeYeCKOM KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMU MCTOPUYECKUMHU BEXaMU
BO3HUKHOBEHUS U PA3BUTHS MAaTEMAaTUUYECKON HayKH, C UCTOpPUEH BEIMKHX OTKPHITUH, UMEHaMHU
JFO/Iel, TBOPUBIIHNX HAYKY, JOJDKHO BOWTH B MHTEIUICKTYAIBHBIA Oaraxx KaIOro KyJIbTypHOTO
4eJI0BEKA.



Lenu u 3a0auu yueonozo npeomema
Maremarnueckoe 00Opa3oBaHUE SBISETCA 00s3aTENBHON M HEOTHEMJIEMOW YacThIO
o0miero o0pa3oBaHMsl Ha BCEX CTYMEHAX IIKOJbL. OOyueHHe MaTeMaTHKe B OCHOBHOM IIKOJE
HAIpaBJICHO Ha JOCTHKCHUE CIEAYIOIUX Yerell.

1) 6 Hanpasrenuu TUUHOCMHO20 PA3EUMUSL:

* (dopmHpoBaHHE TIPEICTABICHUH O MaTeMaTHKE KaK YacTH OOIIEYeIOBEYECKOIl
KYJIbTYPBbI, O 3HAUMMOCTHU MAaTCMAaTUKHN B Pa3BUTUN HUBUJIN3AIIUH U COBPECMCHHOTI'O O6IJ.I€CTBa;

*  pa3BHUTHUE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHHS, KyJIbTYPhI pEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY,

* (opmMHpOBaHHE HHTEIJICKTYaJIbHOM YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIMTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIUX M3 O6LII[CHHOI‘O OIIbITA,

* BOCIUTAaHUE KA4eCTB JIMYHOCTH, OOECHEYMBAIOUINX COLUAIBHYI0 MOOMIBHOCTS,
CHOCOOHOCTD IMPUHUMATE CAMOCTOATCIIbHBIC PCIICHUA,

* (opmMHpOBaHHE KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIS afaNTalud B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY U  MaTeMaTH4YEeCKUX
CHOCOOHOCTEMN;

2) 6 MemanpeomMemHoM HanpPasieHuu:

® Pa3BUTHC HpeI[CTaBJIGHI/Iﬁ 0 MaT€MaTuKE Kak (1)opMe OIMMCaHusA U MCTOAC IMO3HAHHUA
,I[efICTBI/ITeJIBHOCTI/I, CO31aHHuC YCJIOBI/Iﬁ JJIA HpI/IO6peTeHI/I${ IICPBOHAYAJIIBHOI'O  OIIbITA
MaTeMaTU4YCCKOTO MOACIINPOBAHUA,

° (I)OpMI/IpOBaHI/Ie O6H_II/IX CII0CO00B HHTeJIJIeKTyaHBHOﬁ ACATCIBHOCTH, XaPAKTCPHBIX
JJI1  MAaTCMaTUKH W ABJIAOIIHUXCA OCHOBOH II03HaBaTEIBHOU KYJBTYPHI, 3HAYUMOK JUIA
Ppa3InYHbIX C(1)ep YeJIOBEUYECKOM JACATCIIBHOCTH,

3) 6 npeomemnom HanpaeieHUlL:

. OBJIQ/ICHUE MaTeMaTHYECKUMHU 3HAHUSAMHM M YMEHHSIMH, HEOOXOAMMBIMU JUIS
IPOJOKEHUsI 00pa30BaHMsl, U3YUYEHUS CMEXKHBIX AMCLUMILUIMH, IPUMEHEHUS B IOBCEIHEBHOMN
KHU3HH,

. co3gaHMe (QyHIaAMEHTa s MaTreMaTH4eCKOro pa3BUTHs, (OPMUPOBAHUS
MEXaHU3MOB MBIIUIEHUS, XapaKTEPHBIX JJIs1 MATEeMaTUYECKOM 1€ TeIbHOCTH.

[Ipenmonaraercs peann3oBaTh KOMIIETEHTHOCTHBIA, JHMYHOCTHO OpPHUEHTHPOBAHHBIN,
JeSTeTLHOCTHBIN MOX0/IbI, KOTOPBIC OMPENETSAIOT 3a0auu 00yICHHUS:

* mMpuoOpeTeHNEe 3HAHUN U YMEHUH /Il UCTIONB30BaHUs B TPAKTUYECKON AEITeIbHOCTH U
MMOBCETHEBHOM KU3HH,

* OBNQJICHHE cmoco0aMu TMO3HABATEIbHOW, WH(POPMAIMOHHO-KOMMYHUKATUBHON U
pedIeKCUBHON NEATETbHOCTH,;

* OCBOCHHE TI03HABATENbHOW, HH(POPMAIIMOHHOW, KOMMYHUKATUBHOH, pedIeKCHBHOMI
KOMIIETEHIIUSAMU,

* OCBOCHHE OOIIEKYIbTYPHOMU, MPAKTUIECKOH MaTEMaTHUECKOH, COMaTbHO-TUYHOCTHON
KOMIIETSHITHSIME, YTO TIPE/IIoJIaraer:

- 00weKy1bmypHyro Komnemenmuocms (HOpMHpOBaHHE TPEACTABICHUNA 00 HACSIX H

METOJIaX MaTeMaTHKH, O MaTeMaTHKEe KaK YHHBEPCAIbHOM SI3BIKC HAYKH, CPEICTBE

MOJICTTUPOBAHUS SIBJICHHUI U MTPOIECCOB);



- NPaKmMu4ecKylo Mamemamu4eckyo Komnemenmnocms (OBIAJEHUE SI3bIKOM anreOpbl B
YCTHOM M NHUCbMEHHOW Qopme, anreOpaudyecKuMH 3HAaHUSAMM M YMEHUSIMH,
HEOOXOAUMBIMU JIJIS1 U3YYEHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JAUCIUILINH);

- COYUANbHO-TUYHOCIHYIO KOMnemenmHuocms (Pa3BUTHE JIOTMYECKOIO MBIIICHNUS,
ATOPUTMUYECKON KYyJIbTYpPBI, MPOCTPAHCTBEHHOIO BOOOpPAXEHUS, MHTYUIIMH, KOTOPHIE
HEOO0XOAMUMBI AJIsl MPOJODKEHUST 00pa30BaHUs M Ul CAMOCTOSTENILHONW AEATENbHOCTH;
¢dbopmMHUpoBaHKE YMEHUS POBOJUTH apTyMEHTAIMIO CBOETO BBIOOpA HMIIM XO/a PEIICHHS
3a/la4¥; BOCIIUTAHUE CPEICTBAMH MATEMAaTUKH KYJIBTYpPbl JUYHOCTH YEPE3 3HAKOMCTBO C
HCTOpUEN MaTeMaTUKH, IBOJIIOLIMEH MAaTEMaTUUECKUX UJIEN).

Jlozuka nocmpoenusn cooepicanusn yuednozo npeomema

Conepxanre MaTeMaTH4eCKOTO 00pa3oBaHMsS B OCHOBHOW IIKoje (opMupyercs Ha
OCHOBE (PYHIAMEHTAJILHOTO s/ipa IIKOJIBHOTO MaTeMaTH4yeckoro obpazoBaHus. B mporpamme
OHO IMPEJCTaBICHO B BUJAE COBOKYIHOCTH COJIEP’KaTENbHBIX Pa3/ieloB, KOHKPETU3UPYIOIIMX
COOTBETCTBYIOLIHME OJIOKU (YyHAAMEHTAILHOTO S7pa MPUMEHUTEIBHO K OCHOBHOM IIKOJIE.

Conepxxanme pazzmena «Anrebpay» HampaBieHO Ha (QOPMHUPOBAaHHE Yy ydaIIUXCS
MaTEMaTUYECKOT O ammapara Jjs pelleHus 3a7ad U3 pa3HbIX pa3[esoB MATEMAaTHUKH, CMEXKHBIX
IIPEIMETOB, OKPY’KaIOLEH peabHOCTH. S3bIK anreOpbl MOJYEpKUBAECT 3HAYEHHWE MaTEeMaTHKU
KaK sA3bIKa Ul IOCTPOCHUS MaTEMATUYECKUX MOJEIEHN MPOLIECCOB U SABICHUM PEAIbHOTO MUPA,
B 3amaum wusyueHuss anreOpbl BXOAAT TAaKK€ PA3BUTUE AITOPUTMHUECKOTO MBILUICHHUS,
HE00X0/MMOro, B YAacTHOCTH, I YCBOEHHMsS Kypca HH(QOPMATUKH, OBJAJAECHUS HaBbIKAMU
JeyKTUBHBIX paccyxiaeHuil. I[IpeoOpazoBaHre CHMBOJBHBIX (POPM BHOCHUT crHenu(pUIeCKUi
BKJIa/l B pa3BUTHE BOOOPAKEHMSI YUALIUXCS, UX CIIOCOOHOCTEH K MaTreMaTHYeCKOMY TBOPUYECTBY.
B ocHOBHOI1 1IKOJIE MaTepual rpynnupyeTcs BOKPYT PallMOHAIbHBIX BhIPAKEHUH.

Conepxanne pasnena « DyHKIMW» HALEIEHO HA MOJyYEHUE IIKOIbHUKAMH KOHKPETHBIX
3HAHUN 0 (QYHKIMM KaK BaXKHEHIIEH MaTeMaTHYECKON MOJENU JIJIsi OMUCAHUS U UCCIEIOBaHUS
pa3Ho0Opa3HbIX MporeccoB. M3ydyeHue 3Toro MaTepuaia CiocoOCTBYET Pa3BUTHIO Y yJallUXcs
YMEHMSI HUCIOJIb30BAaTh Ppa3IMYHbIE S3BIKM MaTeMAaTUKH (CJIIOBECHBIH, CHMBOJIMYECKUH,
rpaduyeckuit), BHOCUT BKJIaJ B ((OPMUpPOBAHME MPECTABICHUN O POJIM MAaTEMATUKU B Pa3BUTUU
LIUBUJIM3ALUHU U KYJIbTYPBI.

Paznen «BeposSTHOCT M CTaTUCTHKA» — 00s3aTelIbHBI KOMIIOHEHT IIKOJBHOIO
o0pa3oBaHMs, YCHIMBAIOUIMI €ro MPHUKIAJHOE M IPAKTHUYECKOE 3Ha4deHHe» ODTOT MaTepuai
HEo0X0/IUM Mpex/ie Bcero s (GopMupoBaHus y ydamuxcsl GyHKIHOHAIBHOM I'PaMOTHOCTH —
YMEHMM BOCHPUHHMMATh M KPUTHUYECKH aHAIM3UPOBaTh MH(OpPMAIMIO, MPEJICTaBICHHYIO B
pasnn4HbIX (opMax, MOHMMATh BEPOSATHOCTHBIM XapaKTep MHOTUX pPEalbHbIX 3aBHCHMOCTEH,
IIPOBOAMTH MPOCTEHIINE BEPOSTHOCTHBIE pacueThl. M3yueHne ocHOB KOMOMHATOPUKH MO3BOJIUT
y4alyuMcsl paccMaTpUBaTh CIIydau, OCYILECTBIIATh Mepedop U MOJACYET YHCila BAPHAHTOB, B TOM
YHclie B IPOCTEHIINX MPUKIIAJAHBIX 3a/1a4ax.

IIpy wW3ydeHMM CTaTUCTUKM UM BEPOSTHOCTU pACIIMUPSIOTCA MPEACTABIEHUS O
COBPEMEHHOM KapTHMHE MHpa U METOJlaX €ro MccieqoBaHMs, GOopMUpPYETCS MOHHUMaHHUE POJIU
CTaTUCTHKH KaK MCTOYHHMKA COLMAJIbHO 3HAUYMMOW HHGOpPMAlMK U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOT'O MBIIIJIEHHUS.

OcobeHHocThIO pazfena «JIoruka u MHOXKECTBa» SIBISETCS TO, YTO MPEACTABICHHBINA B
HEM MaTepHall MPEeUMYIIECTBEHHO HW3Yy4aeTcs U HCIOJIb3YeTCsl PACHpeleIeHHO — B XOJe
pacCMOTPEHMsI Ppa3IMYHbIX BOMNPOCOB Kypca. COOTBETCTBYIOIIMM MaTepuall HalEJIeH Ha
MaTeMaTUYeCKOEe Pa3BUTUE YYalIUXCs, (OPMUPOBAHHE Y HHUX YMEHHS TOUYHO, CXKAaTO U SCHO
M3JIaraTh MbICIU B YCTHOW U MUCbMEHHON pEUH.

Paznen «MartemaTrika B MCTOPUYECKOM Pa3BUTHUM» MpeAHa3HA4YeH JUisi (OpMUPOBAHUS
IpEeJCTaBICHUNH O MaTeMaTWKe KaK YacTH YeJIOBEYECKOM KyJIbTYpbl, [UIs OOILIEro pa3BUTHS



IIKOJBHUKOB, U CO3JaHUS KYyJIbTypHO-UCTOpPUYECKOH cpeapl oOyueHus. Ha Hero He
BBIJICIISIETCS CIIELIMAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIUPYETCS, HO COJAEPKAHUE 3TOrO
paszena OpraHMyHO MPUCYTCTBYET B YU€OHOM IpOIIECCe KaK CBOETO poia r'yMaHUTApHBIN (oH
IIPU PACCMOTPEHUHU MTPOOIEMAaTUKU OCHOBHOT'O COJIEPKaHUsI MAaTEMAaTUYECKOTO 00pa30BaHMUs.

Oowan xapakmepucmuka y4edHo2o npouecca

KoMneTeHTHOCTHBII MOAX0A OIpeneisieT OCOOCHHOCTh MNPEIBSIBICHHUS COJEPKAHUS
00pa3oBaHus B BHJEC TEMaTHYECKUX OJIOKOB, 0OecreunBarOmuX (OPMHUPOBAHNE KOMIIETEHIIHA.
[Tpunuuner orOopa coaep)kaHUs CBsI3aHBl C MPEEMCTBEHHOCTHIO Ilesiell 00pa3oBaHUS Ha
Pa3IMYHBIX CTYNEHAX M YPOBHAX OOYYEHHS, JIOTHKOW BHYTPHUIIPEIMETHBIX CBSI3€H, a TaKKe
00yCIIOBJIEHBI BO3PACTHBIMH OCOOEHHOCTSMHU Pa3BUTHUS yUAIIUXCS.

JInyHOCTHAsT oOpHeHTauMsA O00pa30BaTEIbHOIO TPOLECCa BBIABISIET MPHOPUTET
BOCIIUTATEIbHBIX W pa3BUBAlOMIMX wejeil oOyueHus. CHocOOHOCTh ydyalluXcs MOHUMATh
OPUYMHBI M JIOTUKY Pa3BUTUS MAaTEMaTHYECKHUX IIPOLIECCOB OTKPHIBAET BO3MOXKHOCTH IS
OCMBICJICHHOTO BOCIIPHUATHS BCETO0 Pa3sHOOOpazus MHUPOBO33PEHUYECKUX, COLUOKYIBTYPHBIX
CUCTEM, CYIIECTBYIOIIMX B coBpeMeHHOM Mupe. Cucrema y4yeOHbIX 3aHSITUH IpHU3BaHa
CIOCOOCTBOBATh PA3BUTHIO JUYHOCTHOW CaMOUACHTU(DUKAIMKM, TYMaHUTApHOM KYJIbTYpbI
IIKOJIbHUKOB, MX TMPUOOIIEHUIO K €CTECTBEHHO-MaTEMaTHUECKON KYJIbTYpE, YCHIIEHUIO
MOTHBAIIMH K COLMATHHOMY MO3HAHUIO U TBOPYECTBY, BOCIIUTAHUIO JINYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAHHBIX KA4ECTB, B TOM YHCJIE TPAKIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleITEJIHOCTHBIN TMOAX0J OTpPaKaeT CTPATETUI0 COBPEMEHHOW 00pa30BaTeIbHOM
NOJIMTUKU: HEOOXOAMMOCTh BOCHUTAHHUS 4YEJIIOBEKa M TIpa)KAaHUHA, WHTETPUPOBAHHOIO B
COBPEMEHHOE €My O0IleCTBO, HAIIEJICHHOI'O0 HA COBEPIICHCTBOBAHUE 3TOr0 obmiectBa. Crucrema
YPOKOB COPMEHTHPOBaHA HE CTOJBKO HA Mepeady roTOBBIX 3HAHUN, CKOJIBKO Ha (hOpMUpPOBAHHE
AKTUBHOM JIMYHOCTH, MOTHBHPOBAaHHOW K caM0o0Opa3oBaHHIO, OOJANalolIel JTOCTATOYHBIMU
HaBbIKAMU U NICUXOJOIMYECKUMH YCTAHOBKAMHU K CaMOCTOSITEIbHOMY IIOUCKY, OTOOPY, aHATIU3Y
U HCIIOJIb30BaHUIO MH(OpManuu. DTO MOMOXKET BBIMYCKHUKY aJalTUPOBaTbCcs B MHUpE, TIe
o0beM wuHpOpMalUU pacTeT B TEOMETPUUECKONM MpPOrpeccu, a CcoluajlbHas U
npodeccuoHagbHas YCHEIHOCTh HAMPSIMYIO 3aBUCST OT MO3UTUBHOIO OTHOUIEHUS K HOBALMSIM,
CaMOCTOSITEIbHOCTH MBIIUICHNST ¥ WHHUIIMATUBHOCTH, OT TOTOBHOCTH IPOSIBISITH TBOPYECKUI
HOJAX0/A K JeNy, MCKAaTh HeCTaHAapTHble CHOCOOBI pelleHus NpoOjeM, OT KOHCTPYKTHBHOIO
B3aMMOJIEHCTBUS C JTIOAbMH.

OcHOBOI 1ienenonaradusi siBiseTcss OOHOBJIEHHE TPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIIIYCKHUKOB B CHUCTEME ECTECTBEHHO-MAaTeMaTH4YecKoro oOpa3oBaHus. Takue pe3ynabTaThl
NPEICTaBIAIOT CO00H 0000IEeHHBIE CIIOCOOB! ESITEIBHOCTH, KOTOPBIE OTPAXKAIOT CIIEHU(PHUKY He
OTJIENbHBIX MPEJIMETOB, a CTyIeHel o01iero oOpa3zoBaHus. B rocygapcTBeHHOM cTaHAapTe OHU
3aUKcUpoBaHbl Kak oOOLIMe Yy4eOHble YMEeHHsl, HABBIKM H CIOCO0OBI YeJOBe4ecKOM
AeSITeIbHOCTH, YTO TMPEINOIaraeT MOBHIIIEHHOE BHUMAaHHWE K PA3BUTHUIO MEXKIPEIMETHBIX
CBsi3el Kypca MaTeMaTUKH.

Junaktuueckas Mojaenb OOydeHuss U TeJaroru4eckhue CpeAcTBa  OTPaKkaroT
MOJICPHU3AIIMI0 OCHOB Y4eOHOIro Ipoliecca, MX OPHEHTAIMI0 Ha JOCTH)KEHHE KOHKPETHBIX
pEe3ynbTaTOB B BUAEC CPOPMUPOBAHHBIX YMEHUN U HABBIKOB yUalIUXCs, 00OOIIEHHBIX CITIOCOOOB
nesrenbHOCTH.  DopMupoBaHME  LIEJIOCTHBIX  TPEACTaBIEHUH O  MaTeMaTuke Oyner
OCYIIECTBIISITECS B XOJ€ TBOPYECKOM JEATENIbHOCTH Y4YallluXCsl Ha OCHOBE JHMYHOCTHOIO
OCMBICTICHHS ~MaTeMaTudeckux (akroB U gBieHuid. Ocoboe BHMMaHUE ynelsercs
MO3HABATEJIbHON aKTHBHOCTH yYallMXCS, X MOTHBHUPOBAHHOCTH K CaAMOCTOSITENIbHOM y4eOHOI
pabote. DTo mpeamnonaraeT Bce Oosee NIMPOKOE MCIOJIB30BaHHE HETPATUIMOHHBIX (GOpM
YPOKOB, B TOM 4YHCJIE€ METOJIUKH JEJIOBBIX M POJIEBBIX UIp, MNPOOJIEMHBIX JTUCKYCCHUH,
MEKIPEIMETHBIX HHTEIPUPOBAHHBIX YPOKOB H T. [I.

[Inanupyercs nCnoib30BaHKE CIEAYIOMNX TEXHOJIOTUH B MPENO0IaBaHuU IIpeIMeTa:

* TEXHOJIOTMH Ha OCHOBE aKTUBM3ALIMU M HHTEHCU(UKAIIUH JESITEIbHOCTH yYalluXcs;



¢ TCXHOJIOTHUH O6y‘-ICHI/I$I Ha OCHOBC PCIICHHA 3a4a4,

* TEXHOJIOTHH O0YYCHHS Ha OCHOBE CXEMaTHYECKHX W HOBBIX 3HAKOBBIX MOJEIEH.

Jlisi  ecTECTBEHHO-MAaTEeMAaTUYEeCKOr0 00pa3oBaHMS NPUOPUTETHBIM MOXHO CUYUTATh
pa3BUTHE YMEHHH CaMOCTOSTEIbHO U MOTHBHUPOBAHHO OPraHNW30BBIBATH CBOIO ITO3HABATEIHHYIO
JACATCIIbHOCTD, HCII0JIB30BAaTh DJICMCHTHI MMPUYIUHHO-CIICACTBECHHOI'O n CTPYKTYPHO-
(GYHKIIMOHATIBHOTO aHAJIN3a, ONPENENATh CYIIHOCTHBIE XapaKTEPUCTUKU H3y4aeMOro OOBEKTa,
CaMOCTOATCIIBHO BBI6I/IpaTB KpUTCpUU JJIsA CpaBHCHHA, COIIOCTaBJICHUA, OLICHKHU u
KJ1accu(UKauu 00bEKTOB - B IPOTrPaMMe 3TO SBIISIETCSI OCHOBOM IS II€JIeTIONIaraHus.

Ha ctynenu o0y4eHuss B OCHOBHOHM MIKOJE 33/Ja4l Y4eOHBIX 3aHSATHHA ONpEIeNeHbl Kak
3aKpeIUIeHUe YMEHUH pa3[ensiTh INPOLECCHl Ha JSTambl, 3BEHbS, BBIACHATH XapaKTepHbBIC
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, OMNPEACTATh CTPYKTYpPY OOBEKTa TI03HAHMSA, 3HAUYUMbIC
(GYHKIMOHATBHBIE CBA3M M OTHOLICHUS MEXIy YacTSAMH IEJI0T0, CPaBHUBATh, COMOCTABIATH,
KJIACCU(UITUPOBATh, PAHXKUPOBATH OOBEKTHI 1O OJHOMY WU HECKOJIBKUM TPEIOKCHHBIM
OCHOBaHMSIM, KpuTepusM. [IpuHIMNMansHOE 3HaYCHHE B paMKax Kypca HmpuoOpeTaeT yMeHHue
pa3invyaTb (baKTbI, MHCHMHA, 10Ka3aTCJIbCTBA, THIIOTEC3bl, AKCUOMBI.

[Tpu BBIOTHEHUHM TBOPYECKUX paboT (GopMUpYyeTCs YMEHHE OIpPEICsITh aJeKBaTHBIC
CrocoObl penieHuss y4eOHOM 3amaud Ha OCHOBE 3a/IaHHBIX aJTOPUTMOB, KOMOWHHPOBATH
U3BECTHBIC AaJTOPUTMBI JEATEIIFHOCTH B CHTYyallMsX, HE IPEANOJIaralolIUuX CTaHIapTHOTO
MNPUMCHCHUA OJHOTO M3 HUX, MOTUBHUPOBAHHO OTKA3bIBATHCA OT 06pa311a JACATCIIPHOCTH, NCKATh
OPHUTMHAIBHBIC PEILICHHUS.

VYyammecs: JOIDKHBI TpUOOpeCTH yMEHUs 10 (POPMHUPOBAHHUIO COOCTBEHHOTO aJTOPUTMA
peuIeHus] TO3HABAaTENbHBIX 3a/1a4, (OpMyIUpoBaTh MpoOJIeMy M ILeIH CBOeH padoTHl,
ONpeCaAcCIAATb AACKBATHBLIC CHOCOOBI U MCTOJbl PCUICHUA 3aaa4du, IMMPOTHO3UPOBATH omnaaeMmﬁ
pe3yiabTaT U CONOCTABIATh €r0 ¢ COOCTBEHHBIMHM 3HAHUAMM. Ydaluecs JOJKHbI HAayYUTbCS
IIPEACTABIILATH PE3YyJIbTAaThl MHAUBUAYAJIBHON U TPYNIIOBOM IT03HABATEIBHON J€ATEIbHOCTH.

Peanmuzanus paGoueil mporpammbl 00ecriedMBaeT OCBOCHHE OOLICYYEOHBIX YMEHHH M
KOMIIETEHIINI B paMKax HH(OPMAIMOHHO-KOMMYHMKATHBHON 1eATEJbHOCTH, B TOM YHCIC
CHOCOOHOCTEM TmepefaBaTh CcoOJAEp)KaHHE TEKCTa B CXKATOM WM Pa3BEpHYTOM BHJIE B
COOTBETCTBUH C IIENbI0 y4eOHOTO 3a/JaHusi, MPOBOJAUTH WH(OPMAIIMOHHO-CMBICIOBBIA aHAIIN3
TEKCTa, CO3/1aBaTh NHCHMEHHBIC BBICKA3bIBaHMSA, a/IEKBATHO MEpEAalolIue MPOCITYIIaHHYIO WU
NPOYNTAHHYI0 MH()OPMALUIO C 33JaHHOW CTENEHBIO CBEPHYTOCTH, COCTaBJISATH IUIAH, TE3WCHI,
KOHCIIEKT; IPUBOJIUTH NMPUMEpPHI, MOAOUPATh apryMeHTHI, iepedpa3upoBaTh MbICIb (OOBSICHATH
«MHBIMH  CIIOBaMH»), (GOPMYJIUPOBaTh BBIBOABL. JIJIs  pelieHuss TMO3HaBaTEIbHBIX U
KOMMYHHMKATHBHBIX 337a4 Y4YalllUMCS TpeAjaraeTcs HCIOIb30BaTh Ppa3IMYHble HCTOYHUKHU
uH(pOpMalnK, BKIIOYasl SHLIUKIIONEINH, CJIOBAPU, HUHTEPHET-PECYPCHI U Apyrue 0as3bl JaHHBIX, B
COOTBETCTBUM C KOMMYHUKAaTHUBHOM 3ajnauei, cdepoil um cutyanueid oOIIEHHS OCO3HAHHO
BbIOMpaTh BbIPA3UTEIbHBIE CPEJICTBA SI3bIKAa M 3HAKOBBIE CUCTEMBI (TEKCT, TabiuIa, cxema,
ayJMOBU3YaJIbHBIN PAI U IP.).

AKIIEHTHPOBAaHHOE BHUMaHHE K MPOAYKTHBHBIM (opmMaM Yy4ueOHOHl JAedaTeabHOCTH
OpeanonaraeT  akTyalu3auuilo  HHGOPMALMOHHOH  KOMIIETEHTHOCTH  Y4YalIUXCH:
dbopMHUpOBaHKE MPOCTEHIINX HABBIKOB PA0OTHI C ICTOYHUKAMU, MaTepHAJIaMHU.

JlesTenbHOCTh B paMKax ydyeOHOTO TpeIMeTa TECHO B3aMMOCBS3aHA C BHEYPOUYHOM
00yJaromuxcsl 4epe3 UCTOPUIECKHUE aCTeKThl, CUCTeMY MPAaKTHUECKUX U MPUKIATHBIX 3ajad, a
TaK)Ke MCCIIEOBAHUS U TTPOCKTHI.

B cucreme ypokoB BBIAENSAIOTCS CIEAYIOIIUE BUJbI: KOMOMHUPOBAHHbBIN, TOUCKOBBIN U
YaCTUYHO  TOMCKOBBIM, ypOK MpPOOJIEMHOrO  M3J0XKEHHUs, YpPOK MpPUMEHEHHsS U
COBEpIICHCTBOBAHUS 3HAHMM, YpOK OOOOLIEHUS M CHCTEMaTU3allid 3HAHUN, YPOK H3ydeHUs
HOBOTO Marepuana, Y4eOHBIH MpaKTHKYM, HCCIEIOBAaTENbCKUNH YPOK, OOBIACHUTEIHHO-
WJUTFOCTPATUBHBIM, a TAK)KE€ HECTaHIAPTHBIE BUJIBI YPOKOB.



B coorBerctBumM ¢ mpukazom MwuHoOpHayku Poccum ot 23.08.2017 N 816 «O6
yrBepkaeHuH [lopsiaka MpUMEHEHHs OpraHU3alUsAMH, OCYILIECTBIISIOIMMHE 00pa30oBaTEIbHYIO
JeSITeIbHOCTD, AJIEKTPOHHOTO O0YYEHHs, NUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IMpH
peanu3anuy 00pa30BaTENbHBIX IPOrpaMm» MYHKT 3: «OpraHu3aluM, OCYILECTBIISIONINE
00pa30BaTeNbHYIO JIEATENBHOCT, PEAM3YIOT 00pa3oBaTeIbHBIC MPOTPAMMBI MJIM MX YacTH C
IPUMEHEHUEM JIMCTAaHLIMOHHOTO OOyuYeHMs, JUCTAHIMOHHBIX 0Opa30BaTENIbHBIX TEXHOJIOIUH B
npexycMoTpeHHbIX DenepanbHbiM 3aKk0HOM OT 29 nekadps 2012r. Ne 273-D3 «O6 obpazoBanuu
B Poccuiickoit ®enepanun» ¢opmax oOydeHUS WIM NPH UX COYETAHWHU, IPU IPOBEACHUU
y4€OHBIX 3aHATHI, IPAKTUK, TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH, IPOMEKYTOUHOM, UTOTOBOM 1
(MM) TOCYAApCTBEHHOM MTOrOBOH arTecTaly OOydYaroUIMXCs» B JaHHOW IpOrpaMMe Tak Ke
MOYET OBITh pealn30BaHO 00y4YEeHUE C MPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJIOTHHA.

Cucmema oyenuganusa 00CMUICEHUI 00yUAIOUWUXCA

[To MmaTemaTuke IPOBOJATCS TEKYIIUE U UTOTOBbIE MMChbMEHHbIE KOHTPOJIbHBIE paOOTHI,
IPOBEPOUHBIE PaOOThI, CAMOCTOSTEIbHBIE pAOOTHI, KOHTPOJIb 3HAHUI B (hopMe TecTa.

Texkymme KOHTpPOJBHBIE pabOTHl, CAMOCTOSITENBbHBIE M  TPOBEPOYHBIE  PAOOTHI,
TECTUPOBAHUE HUMEIOT LEJIbI0 IPOBEPKY YCBOEHHS M3y4aeMOIo MPOrpaMMHOI0 MaTepuana; ux
COJIEp’)KaHWE M YaCTOTHOCTb OIPEAEISAIOTCS YYMTEIEM C YYETOM CTENEHH CII0XKHOCTU
U3y4yaeMoro Mmarepuaiga, a Takke OcoOeHHOCTeH oOydarommxcsi Kaxjaoro kiacca. s
IPOBEACHUS 3TUX (HOPM KOHTPOJISI MOKET OTBOJUTHCS BECh YPOK HIIM TOJIBKO YacCTh €TO.

HToroBble KOHTPOJIbHBIE pAOOTHI IPOBOASTCS:

- 110CJI€ U3Y4YEHHUS HanboJjee 3HaUUMbIX TEM IPOrPaMMBbl,

- B KOHIIe y4yeOHOIl 4YeTBepTH,

- B KOHIIE TIOJIyTOJIUI.

JUis OLIEHKM JIOCTHXKEHHUH OOydarolMXcsi HIpUMEHsieTcs MNATHOAUIbHAs —cucTeMa
OLICHUBAHMUSI.

1. OneHka NUCbMEHHBIX KOHTPOJIBLHBIX PA00T 00y4alOIIUXCH 10 MaTeMaTHKe.

Omeem oyenusaemcs ommemxou «5», ecnu:

1) paboTa BBINOIHEHA MTOJIHOCTHIO;

2) B JIOTMUECKUX PACCYKIEHUSX U 000CHOBAHUHU PELLIEHUS HET MPOOEIOB U OLINOOK;

3) B pemeHnH HeT MaTeMAaTHYEeCKUX OIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMUCKA, KOTOpasi He
ABJIIETCS CIIEJICTBUEM HE3HAHUS WJIM HEMOHUMAaHUS y4eOHOTO MaTepuana).

Ommemxka «4» cmasumcs, ecau:

1) paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS ILIAroB pEIIeHUS HEJO0CTATOYHBI (eciu
yMeHHE 000CHOBBIBATH PACCYKJIEHUS HE SIBJISUIOCH CTIEUaIbHBIM O0BEKTOM MPOBEPKH);
2)pomyuieHsl oJjHa OMMOKa WM €CTh JIBa — TpU HelouéTa B BBIKJIAJKaX, PUCYHKAxX, depTexax
WM rpadukax (eciu 3TH BUJbI paboT HE ABIISIIUCH CIIEHHaTIbHBIM O0BEKTOM MPOBEPKH).

Ommemxa «3» cmasumcs, ecii.
1) nomymieHo 6ojee 0 HOM OMMOKY WK 0oJiee ABYX — TPEX HEAOUYETOB B BHIKJIAJKAX, YEPTEIKAX
WM rpadukax, Ho oOydaromuiics o01anaeT 00s3aTeIbHBIMU YMEHUSIMHU O ITPOBEPSEMOM TeMe.

Ommemxa «2» cmasumcs, eciiu:
1) nomymieHbl CyIIECTBEHHBbIE OINMOKM, TMOKa3aBIIMe, YTO OOyd4aromuiicss He o0iamaeT
00s13aTeTbHBIMU YMEHHSIMU TI0 JIAaHHOW TEME B TIOJIHOW Mepe.

Ommemxa «1» cmasumcs, ecnu:
1)paboTa mokazaya MoOJIHOE OTCYTCTBHUE Yy OOydaromerocsi o0s3aTeNbHbIX 3HAHUNW U YMEHH 110
MIPOBEPSIEMON TeME WJTM 3HAUYUTETbHAS YaCTh PAOOTHI BHITOTHEHA HE CAMOCTOSTEIHHO.



Y4uTelb MOXET TOBBICUTH OTMETKY 3a OPHTHHAJIBHBIA OTBET Ha BOIMPOC WK
OPUTHHAILHOE pEIICHHE 3a/Iayd, KOTOpPhIE CBUACTEIBCTBYIOT O BBICOKOM MaTeMaTHYECKOM
pa3BUTUU OOYYAIOIIErocs; 3a peuieHre 0oyiee CI0KHOM 3aJjaud WM OTBET Ha 0oJiee CIIOXKHBIN
BOIIPOC, MPEIJIOKECHHBIC 00yYarOIIEeMyCsl JIOTIOHUTEIBHO MOCTE BBIMOJHEHUS UM KaKUX-THOO
JIPYruXx 3aJaHui.

2.011eHKA YCTHBIX OTBETOB 00YYAKIIUXCS 110 MATEeMAaTHKe
Omeem oyenusaemcs OMMemKou «3», eciu y4eHuK.
v IOJIHO PacKpbLI COJAEPKAHUE MaTepHala B 00beME, MPEAYCMOTPEHHOM IPOrpaMMOil 1
Y4eOHHKOM;

v\ U3JI0KWI Marepual IPaMOTHBIM SA3bIKOM, TOYHO HCIOJB3Yys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY, B OTIPE/ICIICHHOM JIOTHUECKOM IMOCIeI0BATEIbHOCTH;
MIPABWJIBHO BBITTOJIHUI PUCYHKH, YEPTEXKH, TPa(UKHU, COMYyTCTBYIOIINE OTBETY;

MOKa3ajl yMEHUE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPUMEpPaMH, IPUMEHSTh €€ B
HOBOU CUTYallUH MPU BHITTOJHEHUH MMPAKTHUECKOTO 3aJaHus;

v IPOJEMOHCTPHPOBAJ 3HAHHE TEOPUH pAHEE W3YYCHHBIX COMYTCTBYIOIIUX TEM,
c(hOPMUPOBAHHOCTh U YCTOMYHMBOCTH UCTIOJIB3YEMBIX IPU OTBETEC YMECHUI U HABBIKOB,
OTBEYaJ CaMOCTOSTENIbHO, 0€3 HABOSAIIMX BOMPOCOB YUUTES,

BO3MOJKHBI OJTHA — JIB€ HETOYHOCTU IPH OCBEIICHHUE BTOPOCTEIEHHBIX BOMPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCTIPABUII MOCIIE 3aMEUaHUs yUUTEIs.

AN

AN

Omeem oyenusaemcst Ommemxou «4»,
eciu y0osiemeaopsiem 8 OCHOBHOM MpedOBAHUSIM HA OYEHKY «I»,
HO Npu 3mom umeem 0OuH U3 HeOOCMamKos.
v\ B U3JIOKEHUM JONYIIEHbI HeOOJbIIME NPOOENbl, HE WCKA3MBIIEE MATEMATHUECKOE
CoJIepXKaHUE OTBETA;
v’ JIONyILIEHbl OJUH — JBa HEIOYETA NPH OCBELIEHHMH OCHOBHOIO COJEpIKAHMS OTBETA,
WCIIPaBJIEHHBIE M1OCJIE 3aMEUYaHUsl YUUTEIIS;
v/ JomyiieHsl omubKa WM 0oliee IBYX HEIOUETOB IIPHU OCBEIIEHHU BTOPOCTENEHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIE M1OCIIE 3aMEYaHUsl yUUTEIIS.

Ommemxa «3» cmasumcst 8 CLeOVIUUX Cyuasx:

v/ HEMOJHO PacKPHITO COIAEPIKAHUE MaTepHaa (CoIepKaHUe U3I0KEHO (pparMeHTapHoO,
HE BCerJa TOCIEeAOBaTeNbHO), HO TMOKa3aHO oOllee MOHMMaHHWE BOMpoOca U
MPOAEMOHCTPUPOBAHbBl YMEHUSA, JOCTATOYHBIE [JII YCBOEHUS MPOrPAMMHOIO
MaTepuana (ompeneneHbl «TpeOoBaHMSMH K MaTEeMaTHMYECKOHM TMOJrOTOBKE
YYaIuXxcs» B HACTOSIICH MpOorpaMMe 1o MaTeMaTHKe);

v\ UMENUCh 3aTPyJHEHHs WM JOMYIIEHB OMIMOKH B ONpPEIEIEHHH MaTeMaTHYeCKON
TEPMHHOJIOTUU, YEpTEkKaX, BBIKIAJKAX, HCIPABJICHHBIE TIOCJIE€ HECKOJBKUX
HaBOJSIIIUX BOIIPOCOB YUUTEIIS,

v\ yUYEHHK He CIIPAaBHJICS C IPUMEHEHUEM TEOPUH B HOBOM CHTYAaI[MH IIPH BHIIIOJHEHUN
MPAKTUYECKOTO 33aJ[aHus, HO BBIMOJIHII 3aJaHUs 005S3aTeIHHOTO YPOBHS CIOKHOCTH
110 JJAaHHOI TeMe;

v\ IpU JIOCTaTOYHOM 3HAHMH TEOPETHYECKOTO MarepHaja BBISBICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN 1 HABBIKOB.

Ommemxka «2» cmagumcsi 8 Cie0yVIiouux Cryyasx:
v/ He PacKpBITO OCHOBHOE COJIEpKaHKE yUeOHOro Marepuaa;
v\ 00HapyKEHO HE3HAHME YYEHUKOM OOJbIIeH Wi HanOoliee BAKHOM YacTh y4eGHOro
MaTepuana,



v’ JonylIeHbl OMMOKH B ONPEIeIeHUH TOHATHM, IIPU UCIIOJIB30BAHUN MaTEMATHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaX, YepTexax WM Trpapukax, B BBIKJIAJIKaX, KOTOpbIE HE
WCIIPABJIEHBI MOCIIE HECKOIBKUX HABOSAIINX BOIPOCOB YUUTEIIS.

Ommemxka «1» cmasumcs, eciu.
v\ y4eHUK OOHApYXWI II0JHOE€ HE3HAHWE M HENOHMMAHUE HU3y4aeMOro y4eOHOro
MaTepuaga WM HE CMOT OTBETUTh HHM HAa OJWH W3 IOCTABIECHHBIX BOIPOCOB IO
WU3YYCHHOMY MaTepHainy.

3. O0mas kiaaccupukanus omudoK.
IIpu oueHke 3HaHUI, YMEHUII U HaABBIKOB OOYyYalOLIUXCSl CIEAYeT YUYWUThIBaTb BCE
omuOKu (rpyObie U HETPYObIC) U HETOYETHI.
I'pybvimu cuumaromest owubKU:
v HE3HAaHUE OIpeACNICHUS OCHOBHBIX IMOHSATHI, 3aKOHOB, IPaBWJI, OCHOBHBIX
MOJIOKCHUH TEOpUH, He3HaHue ¢GOpMyJ, OOIICIPUHATHIX CHMBOJOB O0003HAYCHUMA
BEJIMYMH, €IMHUI UX U3MEPEHHUS;
HE3HaHWE HAMMCHOBAHUH €IMHUIl U3MEPCHHUS;
HEYMEHHUE BBIICJIUTh B OTBETE II1aBHOE;
HEYMCHUE IPUMECHSTh 3HAHUS, AJITOPUTMBI JUISl PEIICHUS 33]1a4;
HEYMEHHUE JeNIaTh BBIBOJbI U 00OOIICHHS,;
HEYMCHHE YUTATh U CTPOUTH IPaUKH;
HEYMEHHUE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHUKAMU;
MOTepsi KOPHS WM COXPAHCHHE TOCTOPOHHETO KOPHS;
oTtOpacbiBaHue 6€3 0ObSICHEHUI OJIHOTO U3 HHX;
paBHO3HAYHBIC UM OIIHOKH;
BBIUMCIUTENbHBIC OIUOKU, €CIIM OHU HE SIBJISIOTCS OTMHUCKOM;
JIOTUYECKHE OITHOKHU.
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K neepyovim owubram cnedyem omuecmu.

v HETOYHOCTh (POPMYIHPOBOK, OMpEICIeHUH, TMOHITHIA, TeOopuid, BHI3BaHHAA
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEACISEMOr0 TOHSITHS WJIH 3aMEHOU
OJIHOTO - IBYX U3 ATHX MPU3HAKOB BTOPOCTENIEHHBIMU;

v HETOYHOCTH IpaduKa;

v HEPAlMOHAJIBHBIA METOJ pPEUICHUSA 3aJa4yd WIM HEIOCTaTOYHO INPOAYMAaHHBIN
IUIaH OTBeTa (HapylIeHWE JIOTMKH, I[I0JIMEHAa OTJEJIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTENIEHHBIMH);

v HEepalMOHAJIbHBIE METO/IbI pa0bOTHI CO CIIPABOYHOMN U IPYTrOM JINTEPaTypOit;

v HEYMEHHE pelaTh 3aJjaui, BHIIOIHATH 3aJaHus B 00IIeM BUJIE.

Heoouemamu sienaiomes:
v HEepalMOHAJIbHbIE PUEMBI BEIUHUCICHUH U TPeoOpa3oBaHuii;
v HeOpe)KHOE BBINOJIHEHHE 3allUCe, YepTexeid, cxeM, rpaduKoB.

4. UToroBasi olleHKA 3HAHU I, yMeHHii 1 HABBIKOB

OCHOBaHI/IeM IJIs1  BBICTABJICHUSA I/ITOFOBOfI OLICHKHN 3H3HI/II>1 CJ'Iy)KaT pGSYJ'II)TaTI)I
HAOMIOJIEHUN  y4yuTeNns 3a TOBCEAHEBHOW  pabOTOW  yYEHUKOB, YCTHOTO  OIpoOCa,
CaMOCTOSITENIbHBIX U TPOBEPOYHBIX PadOT, KOHTPOJIS 3HAHUUW B ¢opMe TecTa, TEKYLIUX U
UTOTOBBIX KOHTPOJBHBIX pa0doT. OHAKO MOCIEAHUM MPUAACTCS HAaUOOJIbIIee 3HAUCHHE.

[Ipu BeICTaBIIEHNM WTOTOBOM OLICHKH YYUTBHIBAETCS KAK YPOBEHb TEOPETHUECKUX 3HAHUI
YUYEHHKA, TaK U OBJAJCHHE UM NPAKTUYECKUMH YMEHUSMU U HaBblkaMu. OJIHAKO YUYEHUKY HE
MOXET 6BITB BBICTABJICHA IIOJIOXKHUTCIIbHAsA HWTOTOBAs OICHKA II0 MAaT€MaTHKE, C€CIM BCC HIIU
OOJBIIMHCTBO €r0 TEKYIIUX CaMOCTOSITENBHBIX, IPOBEPOYHBIX U KOHTPOJBHBIX paboT, a Takxke



HUTOroBast KOHTPOJIbHAA pa60Ta OLCHCHLI KaK HCYAOBJICTBOPUTCIIBHBIC, XOTA €TI0 YCTHBIC OTBCThBI
OLCHUBAJIHUCH ITOJTOKHUTCIIBHO.

Tpebosanus Kk ypoenio noozomoexu ooyuarowuxcs (6bINYyCKHUKOB)
N3ydyeHne MareMaTUKU B OCHOBHOM IIKOJIC JJAET BO3MOXKHOCTH OOYYAIOIIMMCS JIOCTHYb
CIIEIYIOIIUX PE3YyIbTaTOB PA3BUTHSL:
1) 6 ruunocmnom nanpasnenuu:
. YMEHHE SICHO, TOYHO, IPAMOTHO H3JIaraTb CBOU MBICIM B YCTHOW U NMHUCbMEHHOM
peuH, TMOHMMATh CMBICH IIOCTABJICHHOM 3a/layd, BBICTpAWBAaTh APTryMEHTAIUIO, MPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI;

. KPUTHUYHOCTb MBIIIJICHUS,, YMEHHME pAcllO3HaBaTh JIOTMYECKH HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

. Ope/CTaBJICHHEe O MaTeMaTHYeCKOM Hayke Kak cdepe UelIOBEUeCKOM
JESITEIbHOCTH, 00 ATamax ee pa3BUTHSI, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIU3AIINH;

. KpEaTUBHOCTb MBIIIJICHUS,, WHULMAATUBA, HAXOAUUBOCTb, AaKTUBHOCTb IIpU
pELICHUU MaTEMaTUYECKUX 3a]1a4;

. YMEHHE KOHTPOJIUPOBATh IMpOIECC M pe3yibTaT Y4eOHOH MaTeMaTHUECKOU
JIeATEIbHOCTH;

. CIIOCOOHOCTh K SMOLMOHAJIbHOMY BOCIHPHSITHIO MaTeMaTHYECKHMX OOBEKTOB,

3a/1a4, peleHU, PacCyKICHUN;

2) 6 MemanpeoMemHOM HANPAGIEHUU:

* TepBOHAYalbHBIE TMpPEJICTaBICHUs 00 HUIEsIX U O MeToAaX MAaTeMaTHKU Kak
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, CPEACTBE MOACITUPOBAHUS SBJICHUI H ITPOIIECCOB;

* yYMEHHE BHJIETh MaTEMaTHYECKYIO0 3a/Jady B KOHTEKCTE MpPOOIEMHON cHUTyaluu B
JIPYTHX JUCIUILIMHAX, B OKPYKAIOMIEH JKU3HM;

* yYMEHHE HaXOIWTh B PA3UYHBIX HCTOYHUKAX HHGPOPMAIUIO, HEOOXOJUMYIO IS
peIICHUsT MaTeMaTHYeCKUX MpoOJeM, TPEIACTaBIATh €€ B TOHATHOH ¢dopMe, NPUHUMATH
pellieHre B yCIOBHIX HEMOTHOW U N30BITOYHOM, TOUHOM M BEPOSITHOCTHON MH(OPMAIINK;

* YyYMEHHE TIOHMMATh W WCIOJb30BaTh MAaTEeMATHUECKHUE CpPEJCTBA HATJSIHOCTH
(rpaduiku, nuarpaMMmbl, TaOMUIBI, CXEMBI H Jp.) M WUIIOCTpAllMM, WHTEPIpeTaluy,
apryMeHTaIlNu;

* YyYMEHHE BBIIBHUTaTh THIOTE3bl TMPU pPEIIeHWH Yy4eOHBIX 3343y, TMOHUMATh
HEO0OXOUMOCTb UX MTPOBEPKU;

* yMEHHE NPUMEHATh WHAYKTUBHBIE U JECIYKTUBHBIE CIOCOOBI pacCyKIeHUH, BUIETh
pa3IUYHBIE CTPATETUH PEIICHUS 3a1a4;

* TIOHMMaHHE CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUN U yMEHHE IEeHCTBOBaTh B
COOTBETCTBUH C MPE/IOKEHHBIM aJITOPHTMOM;

* yYMEHHE CaMOCTOATEIbHO CTAaBUTH II€NM, BHIOMpATh U CO3JAaBaTh AJITOPUTMBI IS
penieHust yueOHbIX MaTEeMaTHUYECKUX MPoOIIeM;

* yYMEHHUE IUIAHUPOBATh U OCYIIECTBIATH JAEATEIHHOCTh, HAMPABICHHYIO HA pELICHHE
3a]1a4 UCCIIeI0BATENIbCKOIO XapaKTepa;

3) 6 npeomemnom Hanpasienuu (areebpa):

. OBJIaJIcHUE ©0a30BBIM IOHATHHHBIM  alllapaToM TI0 OCHOBHBIM pa3JeiiaM
COJIepKaHUs, TpPEACTaBIeHUE 00 OCHOBHBIX H3y4aeMbIX MOHATHIX (YUCIIO, ypaBHEHUE,
(GYHKITHS, BEPOATHOCTD) KaK BAKHEHIIIX MaTEMaTHICCKHX MOJICIISX, TTO3BOJISIONINX OIUCHIBATH
Y U3y4aTh peajabHbIe IPOIECCHI U SBJICHHUS,

. yMeHHE paboTaTh C MAaTeMaTHYECKUM TEKCTOM (aHAJIM3UpOBATh, H3BJIEKATH
HEOOXOMUMYI0 HMH(POPMAIUIO), TPAMOTHO MPHUMEHATh MAaTeMaTHYECKYI) TEPMUHOJIOTHIO U
CUMBOJIKY, HCIIOJIH30BaTh PA3JIUIHBIC SI3bIKH MATCMATHKH,

. YMEHHE MPOBOJUTH KIACCHU(PUKAIIUH, JIOTHUECKHE 0OOCHOBAHMS, T0KA3aTEIhCTBA
MaTEeMaTHYECKUX YTBEPKICHUH;



. YMEHHE pacro3HaBaTh BUABl MATEMATHYECKUX YTBEPXKICHUU (aKCHOMBI,
OTIpeIeTICHUS, TEOPEMBI H JIp.), IPSIMBIE U 0OpaTHBIE TEOPEMBI,

. pa3BHUTHE MPEICTABICHUN O YMCIE M YHUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX JIO
JICUCTBUTENIbHBIX YHCEJ, OBJIAJICHUE HABBIKAMHM YCTHBIX, MHUCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYHCIICHHIA,

. OBJIQJICHNE  CHMBOJIBHBIM  SI3BIKOM  QJIre€Opbl, TpPHEMaMH  BBITOJHEHUS
TOXKJIECTBEHHBIX MPEOOPa30BaHUN PAIMOHATBHBIX BBIPAKEHUH, PEIICHUS YPaBHEHHI, CHCTEM
ypaBHEHUH, HEPABEHCTB M CHCTEM HEPABEHCTB, YMEHHE HCMOJIb30BAaTh HACI0 KOOPJIWHAT Ha
IUIOCKOCTH JJISI MHTEPIIPETAallMi YPABHEHHM, HEPABEHCTB, CHUCTEM, YMEHUE NPUMEHATh
anreOpanveckue mpeoOpa3oBaHUs, alapaT ypaBHEHUN W HEPABEHCTB IS PEIICHUS 3a/ad U3
Pa3JIMYHBIX Pa3/IeNIOB Kypca;

. OBJIQJICHHE CUCTEMOHN (PYHKIIMOHAIBHBIX TOHITHH, ()YHKIIMOHAJIBHBIM SI3bIKOM H
CUMBOJIMKOW, YMEHHE Ha OCHOBE ()YHKIIMOHATBHO-TpapUUECKUX MPEICTABICHUIA OIMHCHIBATH U
AQHAJIMU3UPOBATh PEAJIbHBIC 3aBUCUMOCTH;

. OBJIAJICHUE OCHOBHBIMU CIOCOOAMH IMPEICTABICHUS M aHAIM3a CTATHCTUYCCKUX
JIAaHHBIX; HAJIMYHUE MPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpPE U O
Pa3JIMYHBIX CIIOCO0AaX UX U3YUEHHUSI, O BEPOSITHOCTHBIX MOJIETISX;

. YMEHUE MPUMEHATh W3YUYEHHbIE MOHATHS, PE3YyJbTaTbl, METOMbI IS PELICHUS
3a7a4 MPAKTUYECKOTO XapakTepa W 3aJad M3 CMEXKHBIX JUCUUIUIMH C HCIOJb30BAHUEM MPHU
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPHANIOB, KAIBbKYJISTOPA, KOMIIbIOTEPA.

IeseBble yCTAHOBKHU
TpedoBaHUIl
K pe3y/ibTaTam B
cootBeTcTBMU ¢ DI'OC

IInanupyemsle pe3yJbTaThl

HarypajubHblie ynciia. J[poou. PannonajbHble yuciaa

BbINycKHUK HAYYHTCS: * IOHUMAaTh OCOOCHHOCTHU JAECATUYHON CUCTEMBI CUMCIICHHUS;

* ONEpUpPOBaTh MOHATHUAMH, CBS3aHHBIMH C JIEJIMMOCTBIO
HAaTypaJIbHBIX YHCEIL;

* BbIpa)kaTh YMCJIa B OKBUBAJICHTHBIX (opMax, BbIOMpas Hanbosee
MOAXOIAIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYallNH;

* CPaBHMBATh U yNOPAJ0YNBATH PALIMOHAJIBHBIEC YNCIA;

* BBINOJIHATH BBIYUCIICHUS C PallMOHAJIBHBIMU YHMCIIAMM, COYETas
YCTHbIE W TNHUCBbMEHHBIE IPUEMBI  BBIYUCICHUM, IPUMEHEHHE
KaJIbKYJIATOPA;

*  WUCHOJIB30BaTh  IOHATUA WU YMEHHs, CBSI3aHHBIE C
MIPONOPLUOHAIBHOCTEIO BEIIMYUH, IPOLECHTAMH, B XOJ€ peELICHUA
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3 CMEXHBIX MPEAMETOB, BBITOJIHATH
HECJIOKHbBIE ITPAKTUYECKHUE PACYETHI.

Boinycknuk noayuum * NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCMEMAMU CUUCLEHUSL C
603MOICHOCHb ocHosanuaMU, omaudnvimu om 10;
Hayuumocs: * yenyoumo u pazeums npeoCcmasieHus 0 HAmypaibHblX YUCIax u

CBOUICMBAX OeNUMOCTU,

*  HAYYUMbCA  UCHONL306AMb  NPUEMBL,  PAYUOHATUSUPYIOUUE
8bIUUCTIEHUS, NPUOOpecmU NPUBLIYKY KOHMPOIUPOBAMb GbIYUCLEHUS,
8b10UPAsL NOOXOOAWUL OJIsL CUMYAYUU CROCOD.

JlelicTBUTEILHBIE YU CJIA

BLIIIyCKHI/IR HAYYUTCH: ® HUCIOJb30BATH HAYAJIBHBIC TMPEACTABICHHA O MHOXCECTBEC
ﬂeﬁCTBHTCHLHLIX YHUCCII,

¢ OIICpUpPOBATH MOHATHUEM KBAAPATHOI'O KOPHSA, MPUMCHATH €TI0 B
BBIYMCIICHUAX.




Buinycknuk nonyyum
603MOMCHOCMb
Hayuumoca:

* pazsumsv npedcmasienue 0 4ucie U YUCLO8bIX CUCEMAX Om
HamypanvHblX 00 OeUCMEUMENbHbIX YUCel, O PONU BbIYUCICHU 6
npakmuxe,

* pazsumv U yenyoums 3HaAHUA O OECAMUYHOU  3aANUCU
OelicmeumenvHblX yucen (nepuooudeckue u Henepuoouveckue opoou,).

HN3mepenus, npudanKeHus1, OLeHKH

BbinycKHUK HAYYUTCSI:

® HCIOJB30BaTb B XOA€ PpCHICHUA 3aga4 JJICMCHTApPHBIC
MpCACTABJICHU A, CBA3AHHBIC C HpI/I6JII/I)KéHHBIMI/I 3HA4YCHHUAMU BCIIMYHH.

Buinycknuk nonyyum
603MOMCHOCHb

Hayyumsca:

* NOHAMb, YMO YUCNIO8ble OAHHble, KOMOpble UCNOIb3VIOMCS OJis
Xapakmepucmuky  00beKmo8  OKpyjicanouje2o  Mupda, — A6NSAIOMCS
NpeuUMyujecmeenHo NPpUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX
3Ha4eHUull, co0epHCauuxcs 8 UHQOPMAYUOHHBIX UCMOYHUKAX, MONCHO
Cyoums 0 NOSPeUHOCMU NPUOTUIHCEHUSL,

* NOHAMb, YMO NOSPEUWHOCMb Pe3YIbMama SblYUCIeHUL OO0JIHCHA
ObLIMb cousMepUMA ¢ NOZPEUHOCIbIO UCXOOHBIX OAHHDIX.

Anredpanyeckne BbIPaKeHUs

BrinycKHMK HAyYHMTCS:

* ONEpUPOBATh TOHATHUSIMU «TOXKIECTBO», «TOXKJIECTBEHHOE
npeoOpa3oBaHuey», peliaTh 3aJauu, coJepKaliiue OyKBeHHbIC JaHHbIC;
pabotats ¢ hopmynamu;

* BBIMOJIHATH MPE0OPa30BaHMS BBIPAKEHUN, COICPKAIINX CTCIICHH
C IIEJIBIMU TTOKA3aTEeJSIMU M KBaJIpaTHBIE KOPHU;

* BBINOJHATh TOXKIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX
BBIPQKCHHII HA OCHOBE MpaBWJ JCHCTBUM HAJl MHOTOWICHAMU H
anreOpanvdecKuMu Ipo0sSMu;

* BBITOJHATH PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEIIH.

Buinycknuk nonyuum
603MOMCHOCHLD

Hayuumsvcs.:

* BLINONHAMbL MHO20UIA208ble NPeoOPA308aHUS  PAYUOHAILHBIX
BbIPAdICEHUU, NPUMEHSIS WUPOKULL HAOOD CnOCc0608 U NPUEMO8;

* NpUMeHAMb MOodtcOecmeenHble NpPeoopasoeanus Ois peuleHus
3a0ay U3 paziuuHbIX pazoenos Kypca (Hampumep, Ol HAXOHCOEHUs.
HAubOonbULe20/HAUMEHbUIE20 SHAUEHUS BbIPANCEHUSL).

YpaBHeHus

BrinycKHMK HayYHMTCS:

* pemarb OCHOBHBIE BHJIBI PAallMOHAIBHBIX YPAaBHEHHHU C OIHOU
IIEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUN C ABYMs IIEPEMEHHBIMY;

* IIOHMMAaTh YpPaBHEHHE KaK BAXXHEHIIYID MaTEeMaTHYECKYIO
MOJIeNIb 7Sl OMMCAaHUS M M3Y4YEHUs Pa3HOOOpPA3HBIX pealibHBIX
CUTYalluH, peniaTb TEKCTOBBIE 33/1a4M aIre0OpanyeckKuM METOI0M;

* OPUMEHATHh TpapUuecKue NpPeACTaBICHUS JUIsl UCCIEIO0BaHMA
YPaBHEHUH, UCCIICIOBAHUS W PEUICHUS CUCTEM YPABHEHUW C JBYMS
IIEPEMEHHBIMU.

Buinycknuk nonyuum

* osnademsb CREYUATbHLIMU NPUEMAMU DEeUleHUs] YPAGHEHUL U
cucmem YpagHeHUull, Y8epPeHHO NPUMEHAMb annapam YpasHeHuu Ous

GO3MONCROCHLY peweHuss  pasHOOOPA3HbIX  3a0ay¥ U3  MAMEMAMUKY, CMENCHbIX
Hayyumoca: npeomemos, NPaKmuKu,
* npumeHsamv epaguyeckue npeocmasieHus OJisi UCCAe008AHUS
VpasHeHuu,  cucmem  YPAGHeHUll,  cooepiucaux  OYKGeHHbvle
Koaghhuyuenmeot.
HepaBeHncrBa

BoinmyckHUK HAYYUTCSI:

* [OHMMAThb W TIPUMEHATH TEPMHUHOJIOTUIO U CHMBOJMKY,
CBSI3aHHBIE C OTHOIICHHWEM HEpPAaBEHCTBA, CBOMCTBA YHCIIOBBIX
HEPABEHCTB;

* pemiaTh JMHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOM W HUX




CUCTEMbI; pelllaTh KBaJpaTHbIC
rpaduueckre npeaCTaBICHHUS,

* MPUMEHSTH almnapar HEPaBeHCTB JJs peUIeHHs 3aaad U3
pa3IMYHBIX pa3/IeioB Kypca.

HEpaBEHCTBA C ONOpPOM Ha

Buvinycknuk nonyuum
603MOMHCHOCMb

Hayuumsvcs:

*  pA3HOOOPA3HLIM NpuUémam  OOKA3AMENIbCMEd HEPABEHCME,
VBEPEHHO — NPUMEHAMb  annapam  HepaseHcme  Oasf  peuleHus
PA3HOOOPA3HBIX MAMEMAMUYECKUX 3A0ay U 3a0a¥ U3 CMENCHbIX
npeomemos, NPaKmuKu,

* npumeHsmv epaguyeckue npeocmasieHus OJisi UCCAe008AHUS
HEepaseHcms,  CUCMeM  HepageHcms,  CoO0epucaux  OyKeeHHble
Koa¢hhuyuenmeol.

OcHoBHbIe OHATHSA. YHCI0BbIE PYHKIHT

BpinycKHMK HAyYMTCS:

* MMOHWMATh M UCIOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITHS U SI3BIK
(TepMHHBI, CHMBOJIMYECKHE 0003HAYCHHUS ),

* CTpOUTh TpaUKU dJIEMEHTApHBIX (YHKIUH; HCCICIOBATh
CBOMCTBAa YHUCIOBBIX (DYHKIMHA HAa OCHOBE HM3YyUCHHUsS IOBEACHUS HX
rpaduKoB;

* IOHUMAaTh (PYHKIUIO KaK BKHEHIIIYI0 MAaTEMaTUUECKYIO MOJIETTh
JUTSL OTTUCAHUS TIPOIIECCOB U SIBIICHUH OKPY)KAIOIIET0 MUPa, PUMEHSTh
(YHKIIMOHATBHBIN S3BIK JJISI ONMCAHUS U UCCIIEAOBAaHUS 3aBUCMOCTEN
MEXTy GU3NIECKUMU BEIIMUYNHAMH.

Buinycknuk nonyyum
603MOMCHOCMb

Hayuumsca:

* NPo6OOUMb UCCNIe008AHUSA, CBA3AHHbIE C U3YUeHUeM CB0UCmS
@yuKyull, 8 Mom Hucie ¢ UCNOIb308AHUEM KOMNbIOMeEPAd, HA OCHOBe
2paguKos uzyueHHvlx QYHKYUll cmpoums 0o/ee ClodCHble 2paduKu
(KYCOYHO-3a0aHHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

*  UCNONb306AMb  (PYHKYUOHATbHBIE NPEOCMAGIeHUs U  CBOUCMBa
QYHKYUL 0N pelleHUuss MamemMamuiyeckux 3a0ay U3 paziudubix paszoenos

Kypca.

YucaoBble MOCIAET0BATEIbHOCTH

BoinmyckHUK HAYYUTCSI:

* TIOHMMaTb M HCIOJB30BAaTh SI3bIK IOCIEA0BATEIbHOCTEN
(TepMUHBI, CUMBOJIMYECKHE 0003HAUEHU);

* OpUMEHATh (OpMYNbI, CBSI3aHHBIE C apU(pMETHYEeCKOH H
reoMeTpUUYEecKoil mporpeccuei, u ammapar, cHOpPMHUPOBAHHBIN MpU
U3Y4YEHMH JPYTUX Pa3/ieloB Kypca, K PEIICHUIO 3a/1ad, B TOM YHUCIIE C
KOHTEKCTOM M3 pealbHON )KU3HH.

Buinycknuk nonyyum
603MOMCHOCMb

Hayuumsca:

* peulams KOMOUHUPOBAHHbBLE 3A0AYU C NPUMEHEHUEeM DOpMYL Nn-
20 uleHa U CYyMMbl Nepevlx N UleH08 apugmemuyeckou u
2e0Mempu4ecKol  Npozcpeccuu, NpuUMeHss Npu dMOM  annapam
VPAGHeHUU U HePaAGeHCm8;

* NOHUMAMb aAPUDMEMUYECKYI0 U 2eOMEMPUUECKYI0 NPOSPEeCCUO
KaK QyHkyuu HamypanbHO20 apeymenma, CBA3b16aMb
apugpmemuueckyro npozpeccuio c JIUHEUHbIM pocmonm,
2e0MempUIECKyI0 — C IKCHOHEHYUATIbHBIM POCTIOM.

OnucarejabHasi CTATHCTHKA

BoinmyckHUK HAYYUTCSI:

HUCIIOJIb30BaTh HpOCTCfIH.IPIC CIIOCOOBI MNPpCACTAaBJIICHHUA U aHAJIM3a
CTaTUCTUYCCKHUX NTaHHBIX.

Boinycknuk nonyyum
603MOMCHOCHb

HaAyu umsca:

npuobpecmu NepeoHAYAIbHbILL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU
npogedenul onpoca 00UeCmBeHHO20 MHEHUs, OCYWEeCmEIsiamb UX
amanus, npeocmasiamsv pe3yibmamel ONpoca 6 6eude madIuybl,
ouazpammol.

Cay4aiiHble COOBITHSI H BEPOATHOCTD




BbINyCKHAK HAYYHTCS: HaxOJUTh OTHOCHUTEIbHYIO YacTOTY M BEPOATHOCTh CIy4alHOTO
COOBITHSL.
Buinycknuk nonyuum | npuobpecmu onvim npogedeHus CIy4auHblX KCHepUMeHmOo8, 8 MoM
603MONCHOCHLD yucie ¢ NOMOUWbIO KOMNbIOMEPHO20 MOOIUPOBAHUS, UHMEPRpemayuu
Hayuumuca: UX pe3yibmamos.
Komo0unaropuka
BbInyCKHUK HAYYHTCS: penate KOMOMHATOPHBIC 33]]a4l Ha HAXOXKICHHUE YUCIIa 00bEKTOB MITH
KOMOWHAIIUH.
BovinyckHuk nonyuum | HeKOmopolM — CneyuanbHblM —NPUEMAM  peuleHus KOMOUHAMOPHBIX
603MOXNCHOCHLD 3a0ad.
Hayuumuca:
9 kiacc

1. Crenens ¢ pannoHaIbHBEIM noKa3areneM (17 1)

Cremnenb C 1ENBIM MOKa3zaTeneM. Apu(pMETHUECKU KOpeHb HaTypanbHON cTerneHu. CBOHCTBa
apupmerrueckoro kopHsa. CTeneHb ¢ palMOHAIBHBIM IOKa3aTeneM. Bo3BeneHune B CTeneHb
YHCIIOBOTO HEPABEHCTBA.

2. Creniennas dyHkims (20 )

Ob6mnacte onpenenenus pynkuuu. Bo3pactanue u yosiBanue GyHKuu. YETHOCTh U HEUYETHOCTH
¢ynkunu. Oyaknus y = k / X. HepaBeHCTBa 1 ypaBHEHUs, COIEPIKAIINE CTETICHb.

3. IIporpeccuw (19 )

UucnoBas mnocneaoBareiabHOCTh. Apudmernueckas mnporpeccusd. CymMma N HEpBBIX YIEHOB
apudmernueckoil mporpeccuu. ['eomerpuueckas mnporpeccus. CymMmMa N TEpBBIX YJICHOB
FEOMETPUUECKOMN MPOTPECCHUH.

4. Cryuaiinbie coObitus (15 )

CoObiTusa.  BeposiTHOCTh  cOOBITHS.  PemieHue  BEpOSTHOCTHBIX — 334ad € IOMOIIBIO
KoMOMHaTOpuku. ClokeHHe U YMHOKEHHE BeposiTHocTed. OTHOCHTENIbHAs 4acToTa W 3aKOH
OOJIBIIINX YHUCEIT.

5. Cnyyaiinbie BenuunHbl (14 4)

Tabnuna pacnpenenenus. [lonurons! yactoT. ['eHepanabHasi COBOKYIHOCTh U BbIOOpKa. Pazmax u
LEHTpaJIbHbIE TEHACHIUH.

6. MuoxectBa. Jloruka. (20 1)

MHuoxectBa. BrpickazbiBanus. Teopemsl. CnegoBaHue M PaBHOCWIBHOCTb. Y PaBHEHHUE
OKPY’KHOCTH. YpaBHEHHUE NPsIMO. MHOXkECTBa TOYEK HAa KOOPJANHATHOMN IIOCKOCTH.

7. UtoroBoe noBTropenue (17 41)

KaHCHI[apHO'TCMaTI/I‘{eCKOG IJIAaHUPOBAHUEC

MpumepHan

Neo Tema narta

1 CreneHb € HaTypanbHbIM NOKasaTenem. [loBTopeHne 1 y4.H.
2 CreneHb € HaTypanbHbIM NOKasaTenem. [loBTopeHne 1 y4.H.
3 CreneHb C uenbim NOKasaTenem 1 yu.H.
4 CreneHb C uenbIiM NOKasaTenem 1yy.H.
5 CreneHb C uenbim NOKasaTenem 2 YY.H.
6 ApudmeTnyeckunii KopeHb HaTypasibHOM CTENEHMU 2 YY.H.
7 CBoilcTBa apMdPMeTUYECKOro KopHA 2 Y4.H.
8 CsolicTBa apnUPMETUYECKOro KOPHSA 2 YY.H.
9 CBoicTBa apMPMeTUYECKOro KOpHS 3 YY.H.
10 CreneHb C pauMoHanbHbIM NOKa3aTenem 3 Y4.H.




11 CreneHb € paunoOHasibHbIM NOKa3aTenem 3 YY.H.
12 Bo3BeneHue B cTeneHb YNCNOBOMO HePaBEHCTBA 3 Y4.H.
13 YpoK 0606Lu1eHUA 4 yy.H.
14 KoHTponbHan paboTa Nel 4 yy.H.
15 PaboTa Hag owmnbKamm 4 yy.H.
16 Ob6nactb onpegenenHunsa GyHKUMU 4 yy.H.
17 O6nactb onpeaeneHuns GyHKUMU 5 y4.H.
18 Obnactb onpegeneHna pyHKUMH 5 yuy.H.
19 BospacTtaHue u yobiBaHWe GYHKLMU 5 y4.H.
20 Bo3pacTtaHue u yobiBaHUe GYHKLMM 5 yu.H.
21 YeTHOCTb, HEYETHOCTb QYHKLIUK 6 Y4.H.
22 YeTHOCTb, HEYETHOCTb QYHKLIUK 6 yY.H.
23 OYHKUMA Y=K/X 6 Y4.H.
24 DyHKUMA Y=K/X 6 Y4.H.
25 OYHKUMA Y=K/X 7 Y4.H.
26 HepaBeHcTBa M ypaBHEHUA, coAepKalume cTeneHb 7 Yy4.H.
27 HepaBeHCTBa M ypaBHEHUA, cogeprKallme cTeneHb 7 Yu.H.
28 HepaBeHCTBa U ypaBHEHUA, cogeprKallme cTeneHb 7 Y4.H.
29 Ypok 0606LeHun 8YY.H.
30 KoHTposbHas paboTa Ne2 8 YY.H.
31 PaboTa Hag owmnbKamu 8 yu.H.
32 Yucnosaa nocnenoBaTenbHOCTb 8 yY.H.
33 ApndmeTnyeHckana nporpeccus 9 yu.H.
34 ApndmeTnyeckasa nporpeccus 9 y4.H.
35 ApudmeTnyeckan nporopeccus 9 yu.H.
36 Cymma nepBbiX N YNEeHOB apuPMeTUYECKOM Nporpeccmnu 9 y4.H.
37 Cymma nepsbIX N 41eHOB apudMeTUYECKOM Nporpeccum 10 yy.H.
38 Cymma nepBbIxX N 41leHOB apudMeTUYECKOM Nporpeccum 10 yu.H.
39 FeomeTpunyeckaa nporpeccuma 10yu4.H.
40 [eomeTpuyeckaa nporpeccun 10 yy.H.
41 FeomeTpunyeckaa nporpeccuma 11 yu.H.
42 Cymma nepBbIX N 41IeHOB reOMeTPUYECKOM Nporpeccum 11 yu.H.
43 Cymma nepBbix N Y1€HOB reOMEeTPUYECKOM Nporpeccmnu 11 yu.H.
44 Cymma nepsbIX N 41€HOB reOMeTPUYECKOM Nporpeccum 11 y4.H.
45 Ypok 0606uLeHne 12 yy.H.
46 KoHTponbHan pabota Ne 3 12 y4.H.
47 PaboTa Hag owmnbKamu 12 yu.H.
48 CobbiTns 12 yu.H.
49 CobbITns 13 yu.H.
50 BeposTHOCTb CO6bITUA 13 yu.H.
51 BeposTHOCTb COBbITUA 13 yu.H.
52 PelleHne BEpOATHOCTHbIX 33434 C MOMOLLbIO KOMBOMHATOPUKMK 13 yu.H.
53 PelleHne BEPOATHOCTHbIX 33/1a4 C MOMOLLbIO KOMBUHATOPUKMK 14 yy.H.
54 CnoxeHune 1 yMHOKeHue BepoaTHOCTEN 14 yy.H.
55 CnoeHue N YyMHOXeHne BePOSTHOCTEN 14 yy.H.
56 OTHOCUTE/IbHAs YacToTa U 3aKOH BO/IbLUMX YMCEN 14 yy.H.




57 OTHOCUTeIbHAaA YacToTa U 3aKOH 6o/bLINX Yncen 15 yy.H.
58 Ypok 0606LweHun 15 y4.H.
59 KoHTposibHas paboTa Ne4 15 yu.H.
60 PaboTa Hag owmnbKamu 15 y4.H.
61 Tabnvua pacnpeaeneHms 16 yu.H.
62 Tabnvua pacnpeaeneHus 16 yu.H.
63 MoAunroHsl YacToT 16 yu.H.
64 leHepasbHasA COBOKYMHOCTb U BbIBOPKaA 16 yu.H.
65 LleHTpanbHble TeHAEHUNM 17 y4.H.
66 LleHTpanbHble TEHOEHUMMU 17 y4.H.
67 LleHTpanbHble TeHAEHUNM 17 y4.H.
68 Mepbl pa3bpoca 17 y4.H.
69 Mepbl pa3bpoca 18 yy.H.
70 Ypok 0606LeHun 18 yu.H.
71 KoHTposbHaa paboTa Ne5 18 yy.H.
72 PaboTa Hag owmnbKamu 18 yu.H.
73 MHoxecTBa 19 yu.H.
74 MHoxecTBa 19 yu.H.
75 BbicKka3biBaHMA. Teopembl 19 yu.H.
76 BbicKka3biBaHMA. Teopemsl 19 yu.H.
77 CnepoBaHue 1 paBHOCUABHOCTb 20 yu4.H.
78 CnepoBaHune U paBHOCUIbHOCTb 20 y4.H.
79 CnepoBaHue M PaBHOCUABLHOCTb 20 yu4.H.
80 YpaBHEHME OKPYKHOCTH 20 yy.H.
81 YpaBHEHMe OKPYXKHOCTH 21 yy.H.
82 YpaBHeHWe npamoi 21 yy.H.
83 YpaBHeHMe npamon 21 y4.H.
84 MHoKecTBa TO4EK Ha KOOPANHATHOM NJOCKOCTH 21 yy.H.
85 MHoKecTBa TOUEK HAa KOOPANHATHOM NAOCKOCTH 22 yY.H.
86 MHoOKecTBa TOUEK Ha KOOPANHATHOM NAOCKOCTH 22 y4.H.
87 Ypok 0606LeHun 22 y4.H.
88 KoHTposbHan paboTta Ne6 22 y4.H.
89 Pabota Hapg owmbramum 23 y4.H.
90 MosTOpeHue 23 y4.H.
91 MNosTOpeHue 23 yY.H.
92 MNosTOpeHue 23 yY.H.
93 MoBTOpeEHUe 24 yy.H.
94 MNosTOpeHue 24 yy.H.
95 MoBTOpeHUe 24 yy.H.
96 MNosTOpeHue 24 y4.H.
97 MoBTOpeEHUe 25 y4.H.
98 MoBTOpeEHUe 25 y4.H.
99 MNosTOpeHue 25 y4.H.
100 MoBTOpeHUe 25 y4.H.
101 MNosTOpeHue 26 yu4.H.
102 MoBTOpEHUE 26 y4.H.




103 MoBTOpEHUE 26 y4.H.
104 MNosTOopeHue 26 yY.H.
105 MNosTOpeHue 27 yY.H.
106 MNosTOopeHue 27 YyY.H.
107 MNosTOpeHue 27 yY.H.
108 lNosTOpeHue 27 yY.H.
109 MNosTOopeHue 28 yY.H.
110 MNosTOpeHue 28 yY.H.
111 MNMosTOopeHue 28 yY.H.
112 MNosTOpeHue 28 yY.H.
113 MNosTOopeHue 29 yY.H.
114 MNMosTOopeHue 29 yY.H.
115 MNosTOpeHue 29 yy.H.
116 MNosTOpeHue 29 y4.H.
117 MNosTOpeHue 30 yy.H.
118 MNosTOpeHue 30 yy.H.
119 MoBTOpeHue 30 y4.H.
120 MoBTOpeHue 30 y4.H.
121 MNosTOopeHue 31 y4.H.
122 MNosTOpeHue 31 yy.H.
123 MNosTOpeHue 31 y4.H.
124 MNosTOpeHue 31 yy.H.
125 MNosTOpeHue 32 y4.H.
126 MNosTOpeHue 32 y4.H.
127 lNosTOpeHune 32 y4.H.
128 MosTOpeHue 32 y4.H.
129 lNosTOpeHune 33 y4.H.
130 MosTOpeHue 33 yu.H.
131 lNosTOpeHune 33 y4.H.
132 lNosTOpeHune 33 y4.H.
133 MosTOpeHue 34 yy.H.
134 lNosTOpeHune 34 y4.H.
135 MosTOpeHue 34 yy.H.
136 lNosTOpeHune 34 y4.H.

FO.M.Komsrus,

ITpocsemenue, 2013.

FO.M.Komsrus,

Yueonoe u yueono-memoouueckoe ooecneuenue

YMK

M.B.TkaueBa, H.E.®emopoBa um ap. Aunrebpa. 7

M.B.Tkauesa,

H.E.®enopoa u ap. Anrebpa.

pexomennanuu. 7 kaacc. — M.: IIpocsemenue, 2012.

yacTsax. 7 kinace. — M.: [Ipocsemenue, 2014.

Kiacc. — M.:

MeTtoanueckue

H0.M.Konsrun, M.B.TkaueBa, H.E.®enopoBa u np. AnreOpa. PaGouas terpanp B 2-X

M.B. TkaueBa. Anredpa. Tematnueckue tectol. 7 kiacc. M.: [Ipocsemienue, 2012.



M.B. TkaueBa, H.E.®enoposa, M.U. lla6ynun. Anredpa. Aunaktuueckue Marepuaisl. 7
kiacc. — M.: IlpocBenienue, 2014.

I0O.M.Komsirun, M.B.TkaueBa, H.E.®emopoa u nap. Anrebpa. 8 kmacc. — M.:
ITpocsemienue, 2013.

IO.M.Komsirun, M.B.TkaueBa, H.E.®emopoBa u gap. Aunrebpa. Meroandeckue
pexomenanuu. 8 kinacc. — M.: IIpocsemenue, 2013.

I0.M.Komsirun, M.B.Tkauea, H.E.®enopoBa u ap. Anrebpa. PaGouas Tetpanp B 2-x
gactsax. 8 kinacc. — M.: [IpocBemenne, 2014.

M.B. TkaueBa. AnreOpa. Tematuueckue tectol. 8 kiacc. M.: [IpocBemenue, 2012.

M.B. Tkauea, H.E.®enoposa, M.U. lllabynun. Anreopa. Jlunakruueckue MaTepranibl. 8
kiacc. — M.: Ilpocsemnienue, 2013.

I0O.M.Komsirun, M.B.TkaueBa, H.E.®emopoa u ap. Anre6pa. 9 kmacc. — M.:
[Ipoceemenue, 2013, 2014.

IO.M.Konsirun, M.B.TkaueBa, H.E.®emopoBa u ap. Aunrebpa. Meroaudeckue
pexomenaauuu. 9 kiacc. — M.: IIpocsemienue, 2014.

HO.M.Konsrun, M.B.TkaueBa, H.E.®enopoBa u ap. Anredpa. Pabouas terpanp. 7 kiacc.
— M.: IIpocBemenue, 2014.

M.B. TkaueBa. Anredpa. Tematnueckue tectol. 9 kiacc. M.: [Ipoceemenue, 2014.

M.B. Tkauesa, H.E.®enoposa, M.U. 11la0ynun. Anrebpa. unakruueckue Mmatepuanisl. 9
kiacc. — M.: Ilpocsenienue, 2014.

Jluteparypa ans o0y4yarwuerocs

JI.M.3BaBuuy, A.P.Psa3anoBckuil. Anrebpa B Tabmunax. 7-11 k. CopaBoyHoe mocobue. —
M.: ipoda, 2004.

O®.D . JIbicenko, C.HO.KanabyxoB. Maremaruka. YCTHbIE BBIUYMCIEHUS M OBICTpPBIN CYET.
TpennpoBouHble yIpakHeHHUs 3a Kypce 7-11 knaccoB. — Poctos-Ha-/{ony, 2010.

E.Il.Henun. Anre6pa B Tabnunax. 7-11 kmaccer. — M.: 2011.

A.H.Poranun. Anrebpa u reomeTpus B Tabaumax u cxemax. — Pocros-na-Jlony, 2006.

E.B.CmbikanoBa. Anrebpa. OnopHble KOHCHEKTHI i yudammxca 7-9 knaccoB. — CIIO.:
CMMHO IlIpecc, 2016.

OI'D 2017. Maremaruka. 3 monyinsa. Tunossle TecToBble 3ananus. [lon pen. Amenko U.B. —
M.: Dk3amen, 2017.

OI'D 2017. Matemaruka. 10 TpeHHPOBOYHBIX BApHUAHTOB AK3aMEHALMOHHBIX padoT. Ilox.
pen. Smenko M.B. — M.: Dx3amen, 2017.

OI'D 2017. MaremaTuka. 20 BapuaHTOB K3aMeHAIMOHHBIX padoT. [Tox. pen. Amenko 1.B.
— M.: Dk3amen, 2017.

OI'D 2017. Marematuka. Tpu monyns. 30 BapuaHTOB THUIIOBBIX TECTOBBIX 3agaHuil. Ilox
pen. Amenko 1.B. — M.: Dx3amen, 2017.

OI'D 2017. Maremaruka. Tpu moxyns. 50 BapuaHTOB THIIOBBIX TECTOBBIX 3amaHuil. [lon
pen. Amenko 1U.B. — M.: Dk3amen, 2017.

OI'D. Maremaruka. 3000 3amau c orBeramu. Tpu Moaynsa: "Aurebpa", "T'eomerpus",
"PeanbHast matemaruka'. Bee 3aganus yactu 1. "3akpeiteiil cerment” Iloa pen. Amenko U.B. —
M.: Dx3ameHn, 2017.

Jluteparypa ans yuureis
10.A .I'nazkoB, M.A.T'assmmBmin. KUM. AnreGpa. 7 kinace. — M.: Dk3amen, 2014.
NJL. T'yceBa, C.A. Ilymxun, H.B. PribakoBa. TectoBpie maTepuanbl JjIsi OIEHKH
KadecTBa o0ydyeHus. Anrebpa. 7 knacc. — M.: Uuremekt-Lientp, 2012.
O.I1. Jynaunsia, B.JI. Kponray3. KonTponsHbie paboTsl o anredpe. 7 kmacc. — M.:
Ok3ameHn, 2013.


http://www.alleng.ru/d/math/math26.htm
http://www.alleng.ru/d/math/math26.htm
http://www.alleng.ru/d/math/math1843.htm
http://www.alleng.ru/d/math/math1843.htm
http://www.alleng.ru/d/math/math1844.htm
http://www.alleng.ru/d/math/math1844.htm
http://www.alleng.ru/d/math/math1816.htm
http://www.alleng.ru/d/math/math1816.htm
http://www.alleng.ru/d/math/math264.htm
http://www.alleng.ru/d/math/math264.htm

C.I'’XypasneB. KonTposibHbIE U caMOCTOSITEIbHBIE pabOTHI 1O anredpe U reoMeTpuu. 7
Kiacc. — M.: Dk3amen, 2014,

JLLU. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. Anrebpa. Jlugaktnueckue Matepuaibl. 7
kiacc. — M.: Ilpocsemenue, 2013.

b.I'3uB, B.A.l'ompauu. Anrebpa. Jumaktudeckme wmarepuanbl. 7 kmacc. — CIIO.:
[Terpormud, 2013.

JL.b. KpaiineBa. Konrponbubie paboTsl B HOBOM (popmate. Anrebpa. 7 kmacc. — M.:
Nurennexr-Lentp, 2011.

@.0. JIsicenko, C.1O. KynabyxoB. Anre6pa. Temaruueckue Tecthl, 7 kiacc. — PocTos-
Ha-/{ony: Jlernon-M, 2011.

JLU. Mapteimuosa. KUM. Anre6pa. 7 knacc. — M.: BAKO, 2014.

A.H. Pypykun, I'.B. Jlynenko, M.A. MacnennunkoBa. Iloypounbsie pa3paboTku I10
anrebpe. 7 knace. — M.: BAKO, 2013.

10.A I'mazkoB, M.{.I'asumBmmm, B.M.AxpemenkoBa. KUM. Anrebpa. 8 kmacc. — M.:
Ok3ameH, 2014.

WN.JI. Tycea, C.A. Ilymkwn, H.B. PribakoBa. TecToBble MaTepwanbl I OIECHKA
KauecTBa 00yuyeHus. Anreopa. 8 kinacc. — M.: Uaremnext-Lentp, 2012.

O.I1. Jynuunsia, B.JI. Kponray3. KonTponbsHbie paboTsl 1o anrebpe. 8 kimacc. — M.:
Oxk3amen, 2013.

C.I'’XypaBneB. KoHTposibHBIE U CAMOCTOSITENIBHBIE PA0OTHI MO AIreOpe U reoOMEeTpUH. 8§
Kknacc. — M.: Dk3amen, 2015.

b.I'.3uB, B.A.l'onpauu. Anrebpa. Jumaktuueckume wmarepuanbl. 8§ kiacc. — CIIO.:
[Terpormud, 2013.

JL.b. KpaiineBa. KonrponbHbie paboTsl B HOBOM (opmate. Anrebpa. 8 kimacc. — M.:
Nurennexr-Lentp, 2011.

@.®D. JIsicenko, C.}O. KynabyxoB. Anredpa. Temaruueckue tectsl, 8 kiacc. — PocTos-
Ha-/lony: Jlernon-M, 2011.

A.H. Pypykun, C.B.Couunos, H0.M.3enenckuii. [loypounsie pa3paboTku 1o airedpe. 8
knacc. — M.: BAKO, 2015.

B.B.Uepnopyuxuii . KUM. Anredpa. 8 kiacc. — M.: BAKO, 2014.

10.A.T'nazkoB, M.A.TasumBunu, B.M.AxpemenkoBa. KUM. Anrebpa. 9 xmacc. — M.:
Dx3amen, 2014.

C.I'’XypaBneB. KoHTposbHBIE U CAMOCTOSITEIbHBIE pA0OTHI MO AIredpe U reoMeTpur. 9
knacc. — M.: Dk3amen, 2016.

b.I'3uB, B.A.l'ompnnu. Anrebpa. Jumaktudeckume wmarepuanbl. 9 xmacc. — CIIO.:
[Terpornug, 2013.

I'.J1.Kapramesa, JI.b. KpaiineBa. KontponbHable paboTel B HOBOM (opmare. Anredpa. 9
knacc. — M.: Unrennext-Lentp, 2011.

@.®. JIricenko, C.1O. KynabyxoB. Maremaruka. ba3osrit yposerp OI'9-2016. 9 kmnacc.
— PoctoB-Ha-/lony: Jlernon-M, 2015.

A.H. Pypykun, U1.A.MacnennukoBa, T.I'.Mummuna. [Toypounsie pazpaboTku mo anreope.
9 knacc. — M.: BAKO, 2011.

JL.U. Maptermmosa. KUM. Anrebpa. 9 kiacc. — M.: BAKO, 2014.

JOP u UnTEepHeT-pecypcehl
http://school-collection.edu.ru — Eaunas komnekuus mudpoBeIX 00pa3oBaTebHBIX PECYPCOB
http://www.mccme.ru — MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MATEMATHYECKOTO 00pa30BaHHUsI
http://www.bymath.net — Bcs anementapnas maremaruka: CpeaHss MaTeMaTHdecKasi MHTEPHET-
IIKOJIa
http://mat.1september.ru — I'azera «Marematuka» M3narensckoro qoma «IlepBoe ceHTIOPs»



http://school-collection.edu.ru/
http://www.mccme.ru/
http://www.bymath.net/
http://mat.1september.ru/

http://www.problems.ru — aTepHeT-ipoekT «3agaumn»

http://www.etudes.ru — Bu3yanu3anus MaTeMaTHUECKUX UACH
http://Kvant.mccme.ru — Hay4HO-TIOMYJISIPHBIN KypHal «KBaHT»
http://www.allmath.ru — Bcsa maTemaTrnka B OJHOM MECTE
http://www.mathnet.spb.ru — caiit anemenTapuoit Maremaruku Jmutpus ['yniuna
https://oge.sdamgia.ru — mopran «Pemry OI'D

Obopyoosanue: KOMIIBIOTED, IPOCKTOP, UHTEPAKTUBHAS 10CKA


http://www.problems.ru/
http://www.etudes.ru/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.mathnet.spb.ru/
https://oge.sdamgia.ru/

