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Tun nporpamMmmbl

[Tporpamma 0611€00pa30BaTEIBHBIX
YUpEKICHUN

Craryc nporpammbl

Pabouas nporpamma yueOHOTO Kypca

Ha3panme, aBTOp W TrOA M3JAaHUNA
NnpeAMeTHOH  y4eOHO NpOrpamMmbl
(mpuMepHOii, aBTOPCKOii), HA OCHOBe
KOTOPOM pa3paborana PatGouan
nporpamma

[IpumepHas mporpaMmMa OCHOBHOTO OOIIIETO
00pa3oBaHMs IO MATEMATHKE

[IpumepHBbIe TpOrpaMMbI IO Y4€OHBIM
npeaMeraMm. Martemaruka. 5-9 kinaccel. — M.:
[Ipocsemienue, 2011. — (CtanaapTsl BTOPOTro
MTOKOJICHHS. )

FO.M.Konsrun, M.B.TkaueBa, H.E.®egoposa
u ap. Anredpa. Meroaudeckue
peKoMeHtanuu. 7 kiaacc. — M.:
[Ipoceemnienue, 2012.

IO.M.Komnsarun, M.B.TkaueBa, H.E.®enoposa
u ap. Anredpa. Meroaudeckue
pexomeHaauuu. 8 kiacc. — M.:
[Ipocsemenue, 2013.

FO.M.Komnsrun, M.B.Tkauesa, H.E.®enoposa
u ap. Anredpa. Meroaudeckue
pexomeHaauuu. 9 kimacc. — M.:
[Ipocsemienue, 2014.

YMK (aBTOp YyuyeOHHKA, U31ATEJIHLCTBO
W TO[ W3IaHus), y4eOGHO-HAIJsIIHbIe
noco0usi (KOHTyYpHbIe KapThl, aTJIac)

IO.M.Komnsarun, M.B.TkaueBa, H.E.®enoposa
u ap. Anrebpa. 7 kinacc. — M.: [IpocsenieHue,
2013.

FO.M .Kossirun, M.B. TkaueBa, H.E.®enoposa
u ap. Anrebpa. 8 kiace. — M.: [IpocBemenue,
2013.

I0.M.Konsrun, M.B.Tkauesa, H.E.®enoposa
u Jip. Anrebpa. 9 knacc. — M.: IIpocsemnienue,
2013, 2014.

Kareropusi o0y4yaommxcst

VYyammecs 96 kinacca 'BOY cpeaneit mkobt
Ne 10 ¢ yrinyOn€HHBIM U3yYE€HUEM XUMUU
Bacuneocrposckoro paiiona CaHKT-
[TerepOypra

Cpoku ocBOCHHS IPOrPaMMBbI

1ron

O0bém y4eOHOr0 BpeMeHn

120 yacos / 102 wacos / 136 yacos

®opma o0yueHus

OYHast

Pexxum 3anarni
1 monyronue - 16 Henenb
2 nonyroaue - 18 Henenb

7 Knacc:

3 yaca B Henento — 1 momyroaue
4 yaca B HeZIEJIO — 2 TOJIYTroaue
8 knacc:

3 yaca B HeZIEIO

9 knacc:

4 gaca B HeEIO




IosicHUTEeIbHAA 3aMUCKA
PaGouas mporpamma coctaBjieHa Ha OCHOBAaHUU:

e @enepanpHoro 3akoHa Ne273-O3 «O0 oOpazoBanuu B Poccuiickoit ®Pepepauun» OT
29.12.2012 (¢ u3MEHCHHUSIMH H JOTOJHECHHUSIMH);

e @enepa’dbHOrO TOCYIAPCTBEHHOTO OOpPa30BAaTENbHOIO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs, YTBEPKIACHHOTO MpUKazoM MuHHCTepcTBa 00pazoBaHus u Hayku PD or
17.12.2010 Ne1897;

o ®denepanbHOrO MEepevHs YIeOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K UCIIOJIb30BAHUIO B
o0pa3oBaTeNbHOM TIpolecce B 00pa30BATENbHBIX  YUPEKACHUSAX, PEATU3YIOIIUX
mporpamMmsbl 00111ero oOpa3zoBanusi, yrBepkaeHHoro [Ipukazom Munoopuayku Ne 1067 ot
19.12.2012 (¢ n3MeHEeHUSIMHU U TOTIOTHEHUSIMH );

e ®depnepanbHOro 6a3McHOro y4eOHOro MmIaHa Jajsi 00pa3oBaTeabHbIX yupexaeHuii PD;

o ®denepanbubiii 3akoH oT 29.12.2012 N 273-®3 (pen. ot 31.07.2020) "O6 obpa3zoBanuu B

Poccuiickoii @eneparuun" (¢ u3M. u A0o1., BCTyn. B cuity ¢ 01.08.2020)

e yueOHoro mwana 'bOY COII Nel0 na 2022/2023 yueOHBIN TOJ;

e OcHOBHOI 00pa3oBaTEIBLHON IMpOrpaMMbl OCHOBHOTO obmiero o6pazoBanus ['BOY COI
Nel0 ¢ yriryOneHHbIM H3y4YE€HUEM XUMHUU.

PaGouas IporpamMma COCTaBJICHA Ha OCHOBC:

. [TpumepHOIi MporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs 10 MaTEMATHKE;

. [IpumepHBIX mporpamMm o y4dyeOHbIM INpeameraM. MaremaTtuka. 5-9 kmaccel. — M.:
ITpocsemienue, 2011. — (CtangapThl BTOPOro MOKOJIEHUS.)

° IO.M.Konsarun, M.B.TkaueBa, H.E.®emopoBa u ap. Anrebpa. Metoauueckue
pekomenganuu. 7 kiacc. — M.: IIpocBemnienue, 2012.

. HO.M.Komnsirun, M.B.TkaueBa, H.E.®enopoBa u ap. Anredpa. Metonnyeckue
pexomenaanuu. 8 kiacc. — M.: [Ipocsemenue, 2013.

. O.M.Konsirun, M.B.TkaueBa, H.E.DemopoBa wu gap. Anrebpa. Mertonudyeckue

pexomennanuu. 9 knacc. — M.: IIpocsemenue, 2014.

Mecmo yueonozo npeomema ¢ yueonom naane Oy

VY4eOuslif npeamer «AnreOpa» sABiseTcs QenepalbHbIM KOMIIOHEHTOM y4e0OHOro IJ1aHa U
OTHOCHUTCS K MpeMEeTHON o0nactu «MaremaTika u HHOpMaTHKay.

Pabouas nporpamma B 7 kiiacce paccurtaHa Ha 1 Toj mpu 3 dacax B HEICNIIO B IEPBOM
MOJIYTO/IMY U 4 Yacax B HEZAEI0 BO BTOPOM IMOIYTOAH, TO ecTh Ha 120 uacos B ro. [To pemenuto
MearornIeCcKOro COBETA BBIICNICH | IOTIOTHUTEIIBHBIN Yac B HEIETIO BO BTOPOM IOIYTOIUH (KaK
koMmoHeHT OVY), MOCKONIbKY 3TOT MpeIMeT B 7 Kiacce SBISETCS HOBBIM U BBI3BIBACT P
TpyJAHOCTEN y 00y4aroImuxcsl.

Pabouas mporpamma B 8 kiacce paccunTtana Ha | rox mpu 4 yacax B HEIETIO B IEPBOM
MOJIYrOANY U 3 Yacax B HEIEJII0 BO BTOPOM MOJIYTO/IMH, TO €cTh Ha 118 yacoB B roa. Beigenen 1
JOTIOTHUTENIFHBIA Yac B HEAEN0 B MEPBOM IMONYTrOAWU (KaK pPEerrHOHaIbHBIA KOMIIOHEHT) TO
pexomenaaiuu KO CIIO.

Pabouas mporpamma B 9 knacce paccuutana Ha | rox mpu 4 yacax B HEIETIO B IEPBOM
MOJIYrOANY U 3 Yacax B HEIEJII0 BO BTOPOM MOJIYTOJIMH, TO €cTh Ha 118 yacoB B roa. Beigenen 1
JIOTIOJTHUTEIIbHBIN Yac B HENENI0O B TEPBOM IOJYrOIUH (KaK pPErHOHAJbHBIN KOMIIOHEHT) IO
pexomenaaiuu KO CIIO.

Ilennocmmuoie opuenmupol cooepricanus yuedonHo2o npeomema
Matematuueckoe 0Opa3oBaHHE UTPaeT BAKHYIO POJb KaK B MPAKTHYECKOH, TaKk U B
JyXOBHOM >KHU3HM oOuiecTBa. [IpakTrueckas cTOpoHa MaTeMaTH4eckoro o0pa3oBaHUs CBsI3aHa C



¢dbopMHpOBaHHEM CIIOCOOOB JESITEIBHOCTH, AYXOBHAsi — C HHTEIUICKTYaJbHBIM DPa3BUTHEM
4yenoBeka, GOpMHPOBAHUEM XapaKTepa U OOIIeH KyJIbTYpPHI.

[IpakTyeckas MOJNE3HOCTh MAaTEMATUKH OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(byHAaMeHTalIbHbIE CTPYKTYPbI peajlbHOTO MUpA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJINYECTBEHHbBIE
OTHOILIEHHUSI — OT MPOCTEUIINX, YCBAaUBAEMbIX B HETOCPEACTBEHHOM OIBITE, IO TOCTATOYHO
CJIO’KHBIX, HEOOXOIUMBIX AJISl Pa3BUTHUS HAYYHBIX U TEXHOJOTMYECKUX Hjed. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHUW 3aTPYAHEHO TMOHUMAHWE MPHUHLUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHHMKH, BOCHPUATHE M UHTEpHpEeTalus pa3HOOOpasHOW COLMAIbHOIN»
HKOHOMHYECKOW, MOTUTHYECKON HH(pOopMaIK, Manod(pPeKTHBHA MMOBCETHEBHAS MPAaKTUYECKAs
JesaTenbHOCTb. KaXoMy 4elIoBEeKYy B CBOEH JKU3HU MPUXOJUTCA BBIIOJIHATH JOCTaTOYHO
CJIOKHBIE PACYeThl, HAXOIUTHh B CIPABOUYHHKAX HYXHbIE (DOPMYNBl U MPUMEHATH HX, BIAJIETh
NPAaKTUYECKMMHU IPUEMaMU T'€OMETPUUYECKUX M3MEPEHUI U NOCTPOCHUH, YNTaTh HHPOPMALHUIO,
NPECTaBICHHYIO B BUAY TaOJUI, AHarpamm, rpaduKoB, MOHUMATh BEPOSTHOCTHBIN XapakTep
CilydaliHbIX COOBITUH, COCTABIISITh HECIOKHBIE AITOPUTMBI U JIp.

be3 0a30Boii MareMaTW4ecKOM TOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM. B 1Ikosie MaTeMaTHKa CIyXHUT OIMOPHBIM IPEIMETOM JJIs U3y4YeHHUs
CMEXHBIX JTUCHHIUIMH. B TMOCIEMKONBbHONW KM3HU pPeaNbHOW HEOOXOIMMOCTHIO B HAIIM JIHU
ABISICTCA ~ HENpepblBHOE  oOpa3oBaHue, uyTo  TpeOyeT  NOJHOLEHHOH  06a30Boii
0011e00pa30BaTebHOM MOArOTOBKH, B TOM YHCJIE€ U MaTeMaTndeckoil. Y HakoHel, Bce OobIme
CHeLHUaTbHOCTEH, IJIe HE0OXO0IUM BBICOKUI YpOBEHb 00pa30BaHUsl, CBSI3aHO C HETIOCPEACTBEHHBIM
NPUMEHEHHEM MaTeMaTUKH (PKOHOMHUKA, Om3Hec, (uHAHCH, (U3MKA, XUMHSA, TEXHHKA,
uHpopMaTuKa, OMOJIOTHs, ICUXOJIOTUs U Ap.). Takum 0Opa3oM, paciiupsercss Kpyr HIKOJIbHUKOB,
JUTSL KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TPEAMETOM.

JUis  SKM3HM B COBPEMEHHOM OOIIECTBE BaXHBIM  SBISETCS  (POPMHPOBAHUE
MaTEMaTHYECKOTO CTHJIS MBIIIICHHSI, TPOSBIISIOIIETOCS B OTPE/ICIICHHBIX YMCTBCHHBIX HaBBIKAX.
B mpouecce maremarnyeckoi IesTEIbHOCTH B apceHaj MPUEMOB M METOJIOB 4YEJIOBEYECKOIO
MBIIUICHUSI €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS HWHAYKIHUS W JACAyKIHsA, 0000IIeHHe u
KOHKPETH3alsl, aHAIN3 W CHHTE3, KJIacCU(UKAIUs M CUCTeMaTH3alus, abcTparupoBaHHE U
aHamorusi. OOBEKTHl MaTEeMAaTHYECKHX YMO3AKIIOUEHHH W TpaBWiIa WX KOHCTPYHPOBaHUS
BCKPBIBAIOT MEXaHU3M JIOTMYECKMX IOCTPOEHHH, BbIpabaThIBAlOT yMEHHS (DOpPMYyIUpOBaTh,
00OCHOBBIBaTh M JIOKA3bIBATh CYXICHHS, TEM CaMbIM pPa3BHBAIOT JIOTHYECKOE MBIIIJICHHE.
Benymas ponb npuHaUIe)KUT MaTeMaTuke B (OPMUPOBAHUM alTOPUTMHUECKOTO MBIIUICHUS U
BOCIIUTAaHUH YMEHHH JIEHCTBOBATH 110 33JJaHHOMY aJTOPUTMY U KOHCTPYHPOBaTh HOBHIE. B xoze
peleHns 3a/lad — OCHOBHOM yueOHOH NesTeNbHOCTH Ha ypoKaX MaTeMaTHKU — Pa3BUBAOTCS
TBOpYECKAs U MPUKJIIaTHAs] CTOPOHBI MBIIIUICHUSI.

OOyueHune MareMaTHKe /1a€T BO3MOXHOCTb Pa3BUBATh y y4allluXcs TOUHYIO0, SKOHOMHYIO
¥ MHQOPMATHBHYIO peub, YMEHHE OTOMpaTh Haubosiee MOJIXOJAIIME S3bIKOBbIE (B YaCTHOCTH,
CHUMBOJIMUYECKHE, TpaQuecKue) CpeacTBa.

Matemarnueckoe 00pa3oBaHHE€ BHOCUT CBOM BKJIaJ B (popMHpOBaHHE OOIIEH KYIbTYpPbI
yenoBeka. Heo6X0aMMbIM KOMIIOHEHTOM 00I1IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
o0Iee 3HAKOMCTBO C METOJIaMH TO3HAHHS JCHCTBUTEIHHOCTH, MPEACTABICHUE O MpenMeTe U
METO/Ie MaTeMaTHKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX W T'yMaHUTApHBIX HAyK, 00
0COOEHHOCTSIX TPUMEHEHHS MAaTEeMAaTHKH JIJIsl pEIICHHsI HAyYHBIX U TPUKJIaTHBIX 3a/1a4.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO  YEJIOBEKa,
NOHMMAHHUIO KPacoThl W  U3ANIECTBA MAaTEMaTHUECKUX  PACCYKICHHH, BOCIPHITHIO
reoMeTpruuecKux (hopM, yCBOCHHUIO U/I€U CUMMETPUH.

Hctopuss pa3BUTHS MaTeMaTHYECKOTO 3HAHHS JaeT BO3MOXHOCTH IOMOJNHUTH 3arac
UCTOPUKO-HAYYHBIX 3HAHUHU IIKOJBHUKOB, C(HOPMHUPOBATH y HUX MPEICTABICHUS O MaTeMaTHKe
KaK YacTH O0IEYeI0BEYeCKON KYJIbTYyphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKUMH BEXaMHU
BO3HMKHOBEHUS U PA3BUTUS MaTEMAaTUUYECKON HayKH, C UCTOpPUEH BEIMKHX OTKPHITUH, UMEHAMHU
JFO/Iel, TBOPUBIINX HAYKY, JOJDKHO BOWTH B MHTEIUICKTYAIBHBIA Oaraxk KaIOro KyJIbTypHOTO
4eJIoBeKa.



Ilenu u 3a0auu yueonozo npeomema

MaremaTrueckoe 00pa3oBaHUE SIBIISICTCS 0053aTEIFHON U HEOThEMIIEMON YaCcThIO 00IIEro
00pa3oBaHUs HA BCEX CTYNEHX MIKOJIbl. O0ydeHne MaTeMaTHKEe B OCHOBHOMW IIKOJIE HAIIPABICHO
Ha JIOCTH)KEHUE CIENYIOIUX yeell:

1) 6 nanpasnenuu MUHOCMHO2O PA3GUMUSL:

* (QopmupoBaHHE TPEICTABICHHA O MaTeMaTUKE KaK YacTH OOIIEUeI0BEUYECKOil
KYJBTYPBI, O 3HAUUMOCTH MAaTEMATUKH B PA3BUTHUH I[IUBUIN3AIMHA U COBPEMEHHOTO OOIIECTBA;

*  Ppa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBILIUICHHS, KYIbTYPhl pe4H, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (QopMHpOBaHUE HHTEIUICKTYAIbHOM UYECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEIILHBIX CTEPEOTUIIOB, BBITEKAIOIIMX M3 OOBIJICHHOTO OIIBITA;

* BOCHHUTAHHE KayeCTB JIMYHOCTH, OOECIEUMBAIOUINX COLHAIBHYI0 MOOHIBHOCTH,
CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIIBHBIC PEIICHIS,

* (QopMHpOBaHHE KAueCTB MBIIUICHUS, HEOOXOIUMBIX Ul AJalTallid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

* pa3BUTHE WHTEpEca K MaTeMaTHYeCKOMY TBOPYECTBY M  MaTeMaTHYECKUX
CIIOCOOHOCTEN;

2) 6 MemanpeoMemHOM HANPAGIEHUU:

* pa3BUTHUE NPEACTABICHUN O MaTeMaTHKEe Kak (pOopMe OMHCAHUS U METOJC IMO3HAHWUSI
NEHCTBUTENILHOCTH, CO3JAaHUE YCIOBHH JUIsi TNPHOOpPETeHHS MEPBOHAYAIBHOTO — OTBITA
MaTeMaTHYECKOTO MOJICIIMPOBAHUS;

* (QopmupoBaHuEe OOMHMX CIIOCOOOB HHTEIUICKTYAIbHOH JEATEIBHOCTH, XapaKTEPHBIX
JUTSI MATEMATHUKH U SBJISIFOIINXCS. OCHOBOM MO3HABATEIILHOM KYJIbTYPbI, 3HAYMMOH 151 pa3IHuHbIX
chep yenoBeueCKOn AesATeIbHOCTH;

3) 6 npeomemHoM HanpasIeHUl:

. OBJIQ/ICHUE MATEMaTHYECKUMHU 3HAHUSAMH M YMEHHSIMH, HEOOXOAMMBIMU JUIS
IPOIOJDKEHNU O0pa30BaHMs, M3YYEHHUS CMEXHBIX TUCLHMIUIMH, MPUMEHEHHUsS B IOBCETHEBHOMN
KU3HU;

. co3maHue (QyHIaMEHTa s MaTeMaTH4YeCKOro pa3BUTHUS, (HOPMUPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX JIJISI MATEMAaTHIECKOMN 1S TeIbHOCTH.

[Ipeanonaraercss peanu3oBaTb KOMIIETEHTHOCTHBIM, JIMYHOCTHO OpPHUEHTHPOBAHHBIN,
JeSITeIbHOCTHBIHN MOIX0bI, KOTOPBIE OMPENEISAIOT 3a0ayu 00yUeHUS:

* npuoOpeTeHne 3HAaHUN U YMEHUH /1711 UCIIOJIb30BaHUs B IPAKTUUECKOMN AESITEIbHOCTU U
IOBCEIHEBHOM XKU3HHU,

* OBJQJICHHE croco0aMu [O3HaBATEIbHOW, WH(POPMALIMOHHO-KOMMYHUKAaTUBHOM U
pedreKCuBHON AEATeNbHOCTH,;

* OCBOCHHME II03HABATENbHOM, HHPOPMAIIMOHHOM, KOMMYHHKAaTUBHOH, pedaeKCHBHOMI
KOMIIETCHLIUAMY,

* OCBOCHHE OOIIEKYIbTYPHOH, TPAKTUIECKON MAaTEeMaTHUECKOU, COIUATbLHO-TMIHOCTHOMN
KOMIIETEHIIUAIMU, 4TO IIPEAIIOIIAraer:

- 0bwexkyrbmypHyto Komnemernmuocms (GOpPMHPOBAHHWE TPEACTABICHUH 00 HACIX M

METOAAaX MAaTeMaTHUKH, O MAaTeMaTUKE KAaK YHUBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE

MOJIETTUPOBAHUS SIBJICHUH U MTPOLIECCOB);

- NPAKMU4ecKyro Mamemamuieckyro KomnemeHmnocms (OBIAJIGHUE SI3BIKOM ajredpsl B

YCTHOM M TNHUCbMEHHOM (opme, anreOpandyeckKMMHM 3HAHUSIMH M YMEHHSIMH,

HEOOXOAUMBIMU JIJIS1 U3Y4YEHUS IIKOJIbHBIX €CTECTBEHHOHAYUHBIX JAUCIUILINH);

- COYUANLHO-TUYHOCMHYIO KOMNemeHmHocms (pa3BUTHE JIOTMUECKOTO MBIIUICHHUS,

AITOPUTMUYECKON KYJIbTYpPbI, MPOCTPAHCTBEHHOI'O BOOOpPAXEHUS, MHTYUIMH, KOTOPHIE

HEO0OXOIUMBI I MPOJOJKEHHsI 00pa30BaHUSl M JUIsl CAMOCTOSITEIbHON J1€ATEIbHOCTH;

(dbopMHpOBaHHE YMEHUS MPOBOJUTH aPTYMEHTAIMIO CBOETO BBIOOpa MIIM XO/a PELICHHS



3aJa4u, BOCIIUTAHUC CpeI[CTBaMI/I MaAaTCMATUKU KyJIBTypBI JIMYHOCTHU qepes 3HAKOMCTBO C
HCTOPHEH MaTeMaTHUKH, SBOJIOIUECH MaTEeMAaTHUYECKUX HJICH).

Jlozuka nocmpoenusn cooepircanus yuedoHo2o npeomema

ConeprxkaHre MaTeMaTH4eCcKOro 00pa3oBaHus B OCHOBHOM LIKOJIE ()OPMHUPYETCsI HA OCHOBE
byHIaMEHTAIbHOTO siipa LIKOJIBHOTO MareMatudeckoro oOpa3oBaHus. B mporpamme oHO
IIPEJICTAaBICHO B BHJIE€ COBOKYIIHOCTH COJAEPKATEJIbHBIX pa3/elioB, KOHKPETU3UPYIOIIHUX
COOTBETCTBYIOIIKE OJIOKU (hyH/IaMEHTAIBHOTO S7pa MIPUMEHUTEIHLHO K OCHOBHOM IIIKOJIE.

Conepxxanne pasznena «Anrebpa» HampaBieHO Ha (QOPMHUPOBAHUE Yy  YUYAIIHUXCS
MaTeMaTU4YeCcKOoro ammapara JUisl pelieHHs 3a7ad U3 Pa3HbIX pa3lesioB MAaTEMaTUKH, CMEXHBIX
IPEMETOB, OKPYKAIOIIEH pealbHOCTHU. SI3BbIK areOphl MOYePKUBACT 3HAYCHNE MAaTEMATUKU KaK
A3bIKA JJI1 TIOCTPOEHUSI MaTeMaTUYECKUX MOJENEH MPOIECCOB U SIBIEHUN peabHOro mupa, B
3aJaud  U3y4YeHHs] anreOphl BXOIAT TAKKE pPA3BUTHE AITOPUTMUYECKOTO  MBIILICHUS,
HEOOXOUMOr0, B YaCTHOCTH, /JJIsi YCBOGHMsS Kypca HH(OPMATUKH, OBIAICHHS HaBbIKAMHU
JNEeNYKTUBHBIX paccyxJeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM BHOCUT CHELU(PUUECKUI
BKJIaJ] B pa3BUTHE BOOOPAKEHUS yUalIUXCs, UX CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPYECTBY.
B ocHOBHOI1 1IKOJIE MaTepual rpynnupyeTcs BOKPYT PallMOHAIBHBIX BHIPAXKEHUI.

Conepxanue pazaena «OyHKUHUW» HALGJIEHO HA MOJIYYEHUE IIKOJIbHUKAMU KOHKPETHBIX
3HAHUN 0 (YHKIMM KaK BaXHEHIIEH MaTEeMaTHYECKOW MOJENH JJisi ONMUCAHUS U HCCIICIOBAHUS
pa3Ho00pa3HbIX MpoleccoB. M3yueHnne 3Toro Marepuasna crnocoOCTBYET Pa3BUTHUIO Y yUaIIUXCS
YMEHMSI HUCIOJIb30BAaTh pa3IMYHbIE SA3BIKM MAaTEMAaTUKH (CJIIOBECHBIH, CHMBOJIMYECKUH,
rpaduueckuit), BHOCUT BKJIaJ B (POPMUPOBAHUE MIPEJICTABICHUI O POJIM MaTEMaTHKU B Pa3BUTUU
LIUBUJIN3ALUHU U KYJIbTYPBI.

Pasnen «BepoATHOCT W CTAaTUCTHKa» — OOS3aTENbHBI KOMIIOHEHT IIKOJBHOTO
o0pa3oBaHMs, YCUIMBAIOUIMI €ro MPUKIAJHOE M IPAKTUYECKOE 3HAYeHHE» OJTOT MaTepuall
HEo0X0/uM Mpex/ie Bcero s (GopMupoBaHus y ydammxcsi GyHKIHOHAIBHOM I'PaMOTHOCTH —
YMEHMM BOCHPUHHMMATh M KPUTHUYECKH aHAIM3UPOBaTh MH(OpPMAILMIO, MPEJICTaBICHHYIO B
pa3iauyYHbIX (QopMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX peajbHBIX 3aBHCHMOCTEH,
IPOBOAMTH MPOCTEHIINE BEPOSATHOCTHBIE pacueThl. 3yueHne ocHOB KOMOMHATOPUKH MO3BOJIUT
yUaluMcsl paccMaTpuBaTh CIy4yau, OCYIIECTBISAThH Mepedop U MOACYET YKCiia BAPUAHTOB, B TOM
YHclie B IPOCTEHIINX MPUKIIAJAHBIX 3a/1a4ax.

IIpu n3yd4eHnn CTaTUCTUKU U BEPOATHOCTH PACLIUPSAIOTCS IPEICTABIEHNS O COBPEMEHHOM
KapTHHE MHpa U METOJaxX €ro MccienoBaHus, (GOpMUPYETCs MOHMMAHHUE POJIU CTATUCTUKH Kak
UCTOYHMKA COLMAIbHO 3HAUYMMOW HHGOpMAlMK U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO
MBIILUIEHHUS.

Ocob6eHHocThIO pa3zena «JIoruka 1 MHOXKECTBay SBIISIETCA TO, YTO MIPEICTABICHHBIN B HEM
MaTepuai MPEeuMYIIECTBEHHO U3yYaeTCsl U UCIIONIb3YETCs PaclpeelIeHO — B X0J1€ PACCMOTPEHUs
pa3IM4YHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMM MaTepual HAlEIeH Ha MaTeMaTH4ecKoe
pa3BuTHE ydamuxcs, GOpMHUPOBAHHE Yy HUX YMEHHUS TOYHO, CXKATO M SICHO M3JIaraTh MBICIH B
YCTHOM U MMCbMEHHOU peUn.

Paznen «MartemaTka B HCTOPUYECKOM Pa3BUTUM» MpeAHa3HA4yeH JUIsi (OPMHUPOBAHUS
IpEeICTaBICHUNH O MaTeMaTWKe KaK YacTH YeJIOBEYECKOM KyJIbTYpbl, JUIs OOILIEro pa3BUTHS
HIKOJIbHUKOB, JUISl CO3JaHMsI KyJIbTYPHO-HUCTOpUUECKO# cpenibl o0yueHus. Ha Hero He Bbiaensercs
CIEIUAJIBHBIX YPOKOB, YCBOEHHE €ro HE KOHTPOJIUPYETCS, HO COAEpXNKaHHE HTOro paszaeina
OpraHUYHO TNPUCYTCTBYET B Y4eOHOM MpOIlecCe KaK CBOETO poja T'yMaHUTapHbIH (OH INpHU
paccMOTpeHHH PoOIeMaTHKN OCHOBHOTO COJIEpKaHMsI MaTEMAaTHYECKOT0 00pa30BaHuUs.

Obwasa xapakmepucmuka yueono20 npoyecca



KoMneTeHTHOCTHBII MOAX0J OIpeneNsieT OCOOCHHOCTh NPEAbABICHUSA COICpPKAHUS
00pa3oBaHMs B BHJIE TEMAaTHYECKUX OJIOKOB, o0OecreuynBarommx (GOpMHUPOBAHUE KOMITETECHIIUM.
[Tpuniunel oTOOpa coxep)KaHHsl CBS3aHBI C IMPEEMCTBEHHOCTBIO Iiefiell oOpazoBaHHs Ha
Pa3IMYHBIX CTYNEHSX M YPOBHSAX OOydYeHUSs, JIOTUKOW BHYTPUIIPEIMETHBIX CBSI3EH, a TaKxke
00yCJIOBJICHBI BO3PACTHBIMU OCOOCHHOCTSIMH Pa3BUTHS YUAIIUXCAL.

JInyHoCcTHAsi opHMeHTamMsl 00pa30BAaTEIBHOIO IMPOLIECCa BBISIBISIET IMPUOPUTET
BOCIIUTATEIbHBIX M pa3BHUBalOMMX weneld oOyueHus. CHOCOOHOCTh ydyamuxcs I[OHHUMATh
OPUYMHBL M JIOTHMKY pa3BUTHS MaTEeMaTHYECKHUX IPOLECCOB OTKPHIBAET BO3MOKHOCTH MJIs
OCMBICJICHHOTO BOCIIPHSITHS BCETO Pa3sHOOOpa3usi MHUPOBO33PEHUYECKUX, COLMOKYIBTYPHBIX
CUCTEM, CYIIECTBYIOIIUX B coBpeMeHHOM Mupe. Cucrema y4yeOHBIX 3aHSITUNA MpHU3BaHA
CHOCOOCTBOBaTh PAa3BUTHIO JIMYHOCTHON CaMOWACHTHU(HKAIMKA, TYMaHHTAPHOH KYyJIbTYpPHI
IIKOJIbHUKOB, MX MPUOOMICHUIO K €eCTECTBEHHO-MAaTEMAaTHUECKON KYJIbType, YCHICHUIO
MOTHUBAIMH K COIIMAIHLHOMY IMO3HAHUIO U TBOPYECTBY, BOCHUTAHUIO JIMYHOCTHO M OOIIECTBEHHO
BOCTPEOOBAHHBIX KaU€CTB, B TOM YHCJIE IPAKIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleAITeIbHOCTHBI MOAXO0A OTpPakaeT CTPATETHI0 COBPEMEHHOH 00pa3oBaTeNbHOU
MOJIMTUKU: HEOOXOAMMOCTh BOCHUTAHHUS 4YEJIOBEKa M Tpa)KAaHWHA, HHTETPUPOBAHHOTO B
COBPEMEHHOE €My OOIIEeCTBO, HAIIEJICHHOTO Ha COBEPUICHCTBOBAHME 3TOTO odOmiecTBa. Cucrema
YPOKOB COPUEHTHUPOBAHA HE CTOJBKO Ha Mepeaady TOTOBBIX 3HAHUH, CKOJIBLKO Ha (hOPMUPOBAHKE
AaKTUBHON JIMYHOCTH, MOTHBHMPOBAaHHOW K caMooOpa3oBaHHIO, OOIaJaroleil J0CTaTOYHBIMU
HABBIKAMU U TICUXOJIOTHYECKUMHU YCTAHOBKAMU K CAMOCTOATEIILHOMY ITOUCKY, 0TOOpY, aHAINU3Y U
UCTIOJIB30BaHUI0 HH(pOpMAIMH. DTO MOMOXKET BBHIITYCKHUKY aJallTUPOBATHCA B MUPE, I/Ie 00beM
uH(pOpMaIlMKM pPAaCTET B T€OMETPUYECKOM MpOrpeccuu, a couuanbHas W mHpodeccHoHaIbHas
YCIIEIIHOCTD HAIPSIMYIO 3aBHCAT OT MO3UTHUBHOT'O OTHOIICHUS K HOBAIMSM, CAMOCTOSTEIIbHOCTH
MBIIUICHUS] 1 HHUIIMATUBHOCTH, OT TOTOBHOCTH MPOSIBIISITh TBOPUYECKUI MOAXOMA K AENy, UCKATh
HECTaHAAPTHBIE CIIOCOOBI pelIeH sl TPOOJIEM, OT KOHCTPYKTUBHOTO B3aMMO/ICHCTBHSI C JIFOJIbMHU.

OcHoBo# 1enenonaraHusi sBIseTCs OOHOBJIEHHE TPeOOBAaHUN K YPOBHIO MOATOTOBKHU
BBIIIYCKHUKOB B CHUCTEME ECTECTBEHHO-MAaTeMaTHUeCKOro oOpa3zoBaHus. Takue pe3ynabTaThl
NPECTaBIAIOT CO00I 0000IEeHHBIE CIIOCOOBI JESITEIBbHOCTH, KOTOPBIE OTPAXKAIOT CIIEHU(PHUKY HEe
OTJIENbHBIX MPEIMETOB, a CTyIeHel o01mero oOpa3zoBaHus. B rocyaapcTBeHHOM cTaHAAPTE OHU
3a(MKCHPOBAaHbl KaK oO0mMe Yy4eOHbIe YMEHHSl, HABBIKH M CHOCOOBI 4Ye0BedecKom
AeSITeIbHOCTH, YTO TIPEIOIIaraeT MOBBIIIEHHOE BHUMAaHUE K PA3BUTHIO MEXKITPEIMETHBIX CBSI3EH
Kypca MaTeMaTHKH.

Hunaktuueckas Mojaenb OOydeHUsT UM NEeJAarorn4eckue CpeicTBa  OTPaKaroT
MOJICPHU3AIIMI0 OCHOB Y4eOHOIro Ipolecca, MX OPHEHTAIMI0 Ha JOCTH)KEHHE KOHKPETHBIX
pe3yapTaToOB B BUJE CHOPMHUPOBAHHBIX YMEHUN W HABBIKOB yUYaIIUXCs, 000OIIEHHBIX CIIOCOO0B
nesTenbHOCTH.  (DOopMUpOBaHWE  IIENOCTHBIX — NPEACTaBICHUH O  MaremMaTHke Oyzaer
OCYIIECTBIISITECS B XOJ€ TBOPUECKOH JESATENbHOCTH Y4YalllUXCsl Ha OCHOBE JIMYHOCTHOTO
OCMBICIICHHS ~MareMaTudyeckux (QaktoB u sBieHuid. Ocoboe BHUMaHHE YAENsETCS
MI03HABATEIBHOW aKTHMBHOCTH YYAIIMXCS, ©X MOTHBHPOBAHHOCTH K CaMOCTOSITEIILHOW Y4eOHOM
pabote. D10 mpeanoaaraeT Bce 0ojee MHUPOKOe CIOIb30BAHNE HETPATUIIMOHHBIX (POPM YPOKOB,
B TOM YHCJI€ METOJAWKH JICTOBBIX W POJIEBBIX UTP, MPOOJIEMHBIX JUCKYCCHH, MEXKITPEIMETHBIX
WHTETPUPOBAHHBIX YPOKOB U T. II.

[Inanupyercs nCnob30BaHKE CIEAYIONINX TEXHOJIOTUH B IPENOIaBaHUU IIpeIMeTa:

* TEXHOJIOTUN HA OCHOBE aKTUBU3AIMU U MHTEHCU(UKAIIMU JeSITETIbHOCTH YUaINXCs;

* TEXHOJIOTUH O0yUEHUsI Ha OCHOBE pPEIIeHHUs 3a/1a4;

* TEXHOJIOTUU O0yUEHUsI HA OCHOBE CXEMATHUYECKUX M HOBBIX 3HAKOBBIX MOJETEH.

Jlnsi  eCTECTBEHHO-MaTeMaTHIEeCKOTO 00pa30oBaHHUS NPUOPUTETHBIM MOXHO CUYUTATh
pa3BUTHE YMEHUN CaMOCTOATEIHLHO U MOTUBHPOBAHHO OPTraHU30BBIBATh CBOIO MO3HABATEILHYIO
NeSITeIbHOCTh, ~ HMCIIONB30BAaTh  JJIEMEHTHl  MPUYUHHO-CICICTBEHHOTO W CTPYKTYPHO-
(GYHKIIMOHAJIBLHOTO aHaIn3a, ONMPEENSTh CYIIHOCTHBIE XapaKTePUCTUKH H3ydaeMoro oOBeKTa,
CaMOCTOSITENTHO BEIOMPATh KPUTEPUH ISl CPAaBHEHHSI, COTIOCTABIICHHSI, OIICHKH U KJIACCH(HUKAIINN
00BEKTOB - B IPOrpaMMe 3TO SIBJISIETCSI OCHOBOM ISl IleNienoIaraus.



Ha ctynenu o0y4eHHss B OCHOBHOH MIKOJI€ 33/a4M Y4eOHBIX 3aHSATHH ONpeeNeHbl Kak
3aKpeIuIeHNe YMEHHM pa3aeaTh IPOLECCHI HA ATaIlbl, 3B€HbS, BBLACIIATH XapaKTePHbIE TPUYUHHO-
CJICZICTBEHHBIE CBSI3U, ONPEACIATh CTPYKTYpPY OOBEKTa MMO3HAHMS, 3HAUUMBbIEe (YHKIIMOHAIBHBIC
CBSI3M M OTHOIICHUS MEXKIYy YacTsIMH L€JIOro, CpaBHUBATh, COMOCTABIATh, KJIACCU(PUIIUPOBATH,
PaHXKUPOBATh OOBEKTHI IO OJHOMY HJIM HECKOJIBKUM TNPEATI0KEHHBIM OCHOBAHUSAM, KPUTEPHSIM.
[TpuHuMnuanbHOE 3HAYEHHE B paMKax Kypca MpuoOpeTaeT yMeHHe pa3inuyaTh (akThl, MHEHUS,
JI0Ka3aTeIbCTBA, TUIIOTE3bl, AKCUOMBI.

[Ipu BbIMOTHEHUH TBOpYECKUX PAbOT (opMUPYETCS YMEHHUE ONpPENeNiATh aJeKBaTHBIC
crocoObl pelieHuss y4yeOHOM 3aJaud Ha OCHOBE 3aJaHHBIX aJITOPUTMOB, KOMOMHHMPOBATH
W3BECTHBIE QITOPUTMBbI JIEATEIBHOCTH B CHUTYyallMsX, HE MPEANOJararolux CTaHAApTHOIO
NPUMEHEHHS OJJHOTO M3 HUX, MOTHBHPOBAHHO OTKA3bIBAThCS OT 00pasla AeATeIbHOCTH, UCKATh
OPUTMHAJIbHBIE PELICHUS.

VYyammecs: JOJDKHBI TPUOOpPECTH yMEHUs MO (OPMHUPOBAHHUIO COOCTBEHHOTO aJITOPUTMA
pelleHus Io3HaBaTeNbHBIX 3a7a4, POpMYIUpPOBAThH MPOOIEMY U LI€TH CBOEH pabOThI, ONPEAETSATh
aJIeKBaTHBIE CIIOCOOBI M METOJbI PEUICHHUs 33a/1a4H, MPOTHO3UPOBATH OXKUIAEMBI PE3ysIbTaT U
COTIOCTABJISITh €0 C COOCTBEHHBIMU 3HAHUSMHU. YUalluecs IAODKHBI HAYYHTHCS MPEACTABISATh
pe3yJIbTaThl HHAUBHUIYaJbHOW U TPYNIIOBOM MTO3HABATEIBHON €SI TEIBHOCTH.

Peanuzanus paboueil mporpaMmbl 0OecrieyMBaeT OCBOEHHUE OOIIeYy4eOHBIX YMEHHUH U
KOMIIETCHIIMM B paMKax MH(OPMAIMOHHO-KOMMYHHMKATHBHOH 1eATEJbLHOCTH, B TOM 4YHCIIE
CIIOCOOHOCTEH NepeiaBaTh COACpKAHUE TEKCTa B CKATOM WIIM Pa3BEPHYTOM BHJI€ B COOTBETCTBUU
C LIEJIBI0 Yy4EOHOI0 3aJaHus, IPOBOIUTH HUH(POPMALIMOHHO-CMBICIIOBBINM aHAJIN3 TEKCTA, CO3/1aBaTh
MMCbMEHHBIE BBICKA3bIBAHMS, aJCKBAaTHO NEPENAIOIINE MPOCIYIIAHHYI0 U HPOYUTAHHYIO
MH(OpPMaLIMI0O C 33JaHHOW CTENEHbIO CBEPHYTOCTH, COCTABIIATH IUIAH, TE3MUCHI, KOHCIEKT;
MPUBOJIUTH TPUMEPHI, MOJOUPATh apryMEHTHI, nepedpa3upoBaTh MbICIb (OOBACHATH «HHBIMU
clIOBaMH»), (OPMYITHPOBATH BBIBOMBL. J{JIsl pemieHHsl MO3HABATENBHBIX M KOMMYHHKATHBHBIX
3aJa4 y4yaliuMcsl MpeJjlaraeTcsl UCIoIb30BaTh Pa3IMUHbIe UCTOYHUKU MH(OpPMAIINH, BKIIOYas
SHIMKJIONENH, CJIOBapU, HMHTEPHET-PECypchbl U Jpyrue 0Oa3bl JaHHBIX, B COOTBETCTBUU C
KOMMYHHKaTUBHON 3ajnauedf, cdepoll M cuTyanued OOIIEHUS OCO3HAHHO BBIOMpPATh
BbIPAa3UTEIbHBIE CpEJCTBA s3bIKa W 3HAKOBbIE CHCTEMbl (TeKCT, TalnMIa, CXeMa,
ayJMOBU3YaJIbHBIN PAI U IP.).

AKIIEHTHPOBAaHHOE BHUMaHHE K MPOAYKTHBHBIM (opmMaM Yy4yeOHOH JAedaTeabHOCTH
IIpEAoaracT aKTyaJIu3aLuIo HHGpOpPMaLHOHHOM KOMIIETEHTHOCTH y4YaIMxcs:
(dbopMUpOBaHKE IPOCTEHIINX HABBIKOB Pa0OTHI C HICTOUHUKAMH, MaTepUaIaMH.

JlesiTenbHOCTh B paMKax ydyeOHOTO NpeIMeTa TECHO B3aMMOCBS3aHAa C BHEYPOUYHOM
00yJaromuXxcsl 4epe3 UCTOPUUECKHE aCTEeKThl, CUCTEMY MPAaKTHUECKUX U MPUKIATHBIX 3ajad, a
TaK)Ke UCCIEOBAHUS U TIPOCKTHI.

B cucreme ypokoB BBIIENSIOTCS CIIEAYIOIINME BHUAbI: KOMOMHUPOBAHHBINA, MOWCKOBBIA U
YaCTUYHO  TIOMCKOBBIM, ypOK MpOOJIEMHOr0  M3J0XKEHHUS, YPOK MpPUMEHEHHs U
COBEpIICHCTBOBAHUS 3HAHMM, YpOK OOOOLIEHUS M CHCTEMaTU3allid 3HAHUN, YPOK H3ydeHUs
HOBOTO Marepuana, Y4eOHBIH MpaKTHKYM, HCCIEIOBAaTENbCKUN YPOK, OOBICHUTEIHHO-
WJUTFOCTPATUBHBIM, a TAK)KE€ HECTAHIAPTHBIE BUJIBI YPOKOB.

Cucmema oyenueanus 00cmuiceHuil 0oyuaruuxca

ITo MmaTemaTuke IPOBOJATCS TEKYIIUE U UTOTOBbIE MMChbMEHHbIE KOHTPOJIbHBIE PaOOTHI,
MIPOBEPOYHBIE Pa0OTHI, CAMOCTOSTEIbHBIE PA0OTHI, KOHTPOJIb 3HaHUH B (hopMe TecTa.

Texkymue KOHTpOJbHBIE pabOTHl, CAMOCTOSITENbHBIE M  INPOBEPOUYHBIE  PAOOTHI,
TECTUPOBAHUE MMEIOT LEJIbI0 MPOBEPKY YCBOEHHUS M3y4aeMoro IMPOrpaMMHOT0 MaTrepHana; MxX
COJIep’KaHUE U YACTOTHOCTD OIIPENEIISIFOTCS YUUTEIIEM C YIETOM CTEIIEHU CJI0KHOCTH N3Y4aeMOIo
MaTepuaa, a Takke 0COOEHHOCTEN 00yJaroImuxcs Kaxa0ro kinacca. J{is nposenenus 3Tux Gpopm
KOHTPOJISI MOXKET OTBOJIUTHCS BECh YPOK MJIM TOJIBKO YacCTh €TO0.



HToroBeie KOHTPOIHHBIE PAOOTHI MPOBOISATCS:
- 1I0CJIe U3Y4YEHUS HanboJjee 3HaUUMbIX TeM IPOrpaMMBbl,
- B KOHIIE yueOHOI YeTBepTH,
- B KOHIIE TIOJTyTOJUSI.
Jlis  OLIGHKW JOCTHXKCHH OOydarolmuxcss TPHUMEHSETCs TNATHOAUIbHAs —CHCTeMa
OLICHUBAHMSI.
1. OueHka NMCbMEHHBIX KOHTPOJBHBIX PadoT 00yUyalouuxcs Mo MaTeMaTHKe.
Omeem oyenuaemcs Ommemrou «3», ecinu:
1) paboTa BbINOJIHEHA [TOJIHOCTBIO;
2) B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUU PEUICHHS HET MPOOEJIOB U OHIHOO0K;
3) B peuIeHUN HET MATEMATHYECKUX OIMMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OTHCKA, KOTOpasi HEe
ABIISIETCS CIIEJICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUS Y4eOHOTO Marepuana).

Ommemxka «4» cmasumcs, eciu:

1) paboTa BBIMIOJIHEHA TOJHOCTBIO, HO OOOCHOBAaHHWS IIATOB PEIICHHS HEIOCTATOYHBI (ECIn
yMeHHE 000CHOBBIBATH PACCYKICHHUS HE SBJSUIOCH CIEIMATbHBIM 00BEKTOM MPOBEPKH);
2)IOIYIICHBI OIHA OIINOKA WITM €CTh JIBa — TPH HEA0YETA B BRIKJIAIKAX, PUCYHKAX, YepTekKaxX WIN
rpadukax (€cim 3T BHJIbI pabOT HE SBJBSUIUCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH).

Ommemxa «3» cmasumcsi, ecii.:
1) nomymieHo 6ojee o HOM OMMOKHM Wit 00Jiee IBYX — TPEX HEAOYECTOB B BHIKJIAJIKAX, YEPTEIKAX
WM rpaduKax, HO 00yJaromuiics 001a1aeT 00s3aTeIbHBIMA YMEHHUSIMH IO TPOBEPSIEMOI TEME.

Ommemxa «2» cmasumcsi, eciiu.:
1) fmomymieHbl CYIIECTBEHHbBIE OINMOKH, IIOKa3aBIIME, YTO oOOydarommiics He o0iagaer
00s13aTeIbHBIMU YMEHUSIMH 110 IaHHOH TeMe B TTOJIHOW Mepe.

Ommemxka «1» cmasumcs, ecau:
1)paboTa mokasasia MoJIHOE OTCYTCTBHE y OOyuarouerocsi o0s3aTeNbHbIX 3HAHUW U YMEHHUH 110
poBepsieMON TeMe WIIM 3HAUUTENIbHAs 4acTh paOOThI BHIIIOJIHEHA HE CAMOCTOSTENBHO.

Yuurenb MOXKET NOBBICUTH OTMETKY 3a OpPUTMHAIBHBIM OTBET HAa BOIPOC WIH
OpPUTHHAJIBHOE PEUICHUE 33Ja4d, KOTOPBIE CBHJETEIBCTBYIOT O BBICOKOM MaTEMATHYECKOM
pa3BUTUU OOYYAIOIIErocs; 3a pelieHrue Oosee CIOKHOM 3a7aun UM OTBET Ha OoJiee CIOMKHBIN
BOIIPOC, MPEIOKEHHBIE 00YyYaroOmeMycsl JOMOTHUTEIBHO TOCIE BBIMOTHEHUS UM KaKUX-TTHOO
JIpPYTUX 3aJaHUN.

2.01neHKa yCTHBIX OTBETOB 00y4alIIUXCH 10 MaTeMaTHKe
Omeem oyenusaemcs OMmMemKou «3», eciu yueHux:
v’ TIOJTHO PacKpBUI COJIEpKaHUe MaTepuaia B 00beMe, MPEeyCMOTPEHHOM MPOrpaMMOi |
Y4eOHHUKOM;

v\ U3NOKWI Marepual TPAMOTHBIM S3BIKOM, TOYHO HCIIONB3YsS MATEMATHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEJIEJIEHHOM JIOTHYECKON MOCIE0BATEIbHOCTH;
MIPABUIILHO BBIMOJHUII PUCYHKH, YEPTEXHU, TPAPUKH, COMMYTCTBYIOIIUE OTBETY;

MOKa3ajl YMEHHE WILTIOCTPUPOBATh TEOPHI0 KOHKPETHBIMU MIPUMEpPaMU, IPUMEHSTH €€ B
HOBOW CUTYyalluU IIPU BBIIIOJHEHUH NTPAKTUYECKOTO 3a/1aHUs;

v TPOJEMOHCTPUPOBAIl 3HAHWE TEOPUM paHee W3YYEHHBIX COMYTCTBYIONIMX —TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMbIX IPU OTBETE YMEHUIN U HABBIKOB;
OTBEYaJl CaMOCTOSTENbHO, 0€3 HABOSAIIMX BOMPOCOB YUUTES;

BO3MOXXHBI OJJHA — IB€ HETOYHOCTHU MPU OCBELIEHUE BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCIPABUII IOCIIE 3aMEUaHUs yUUTENs.

AN

AN



Omeem oyenusaemcst OMmMemrKou «4y,
ecau y0osnemaopsiem 6 OCHOBHOM MpebOBAHUSIM HA OYEHKY «I»,
HO npu 5MoM umeem 0OUH U3 HeOOCMAaAmMKO8:
v\ B M3I0XKEHUH [ONYLIEHb HEOONbUIME HPOOEIbl, HE HMCKA3UBIIEE MaTEMAaTHYECKOE
COJIep’KaHUE OTBETA;
v JONyILIEHbI OJWH — IBAa HEIOYETa IPU OCBELIEHUH OCHOBHOIO COJEpIKAaHHs OTBETA,
WCIIPABIICHHBIC TTOCIIE 3aMEYaHUS YIUTEIS,
v JomyuieHsl ommOKa win 0ojiee IBYX HEIOYETOB IIPH OCBELIEHHH BTOPOCTEIEHHBIX
BOTIPOCOB MJTH B BBIKJIAJIKAX, JIETKO UCIPABICHHBIC TIOCTIC 3aMEYaHUs YIUTEISI.

Ommemxa «3» cmasumcst 8 CLeOVIOUUX CIYUAsX:

v/ HEIOJIHO PacKpBITO COIEpPKaHUE MaTepHraia (CoIepKaHhe U3I0KEHO (pparMeHTapHo,
HE BCErJa TOCIENOBaTeIbHO), HO I[IOKa3aHO oOIlee IMOHUMaHWE BOIpoca U
MPOAEMOHCTPUPOBAHbBl YMEHHUSA, JOCTATOYHBIC [JII YCBOEHUS MPOrPAMMHOIO
MmaTepuana (onpeneneHsl « pedoBaHUSIMU K MATEMATHYECKOHN MOITOTOBKE YIAIITUXCSI»
B HACTOSIICH POrpaMMe 10 MaTeMaTHKE);

v\ UMENUCh 3aTPyJHEHMs WM JONYIIEHB OMMOKHA B ONPENEICHHH MaTeMaTHYECKON
TEepMHUHOJIOTMH, YEpPTEKaX, BBIKJIAJIKAX, HCIPABJICHHBIE II0CJIE€ HECKOJbKUX
HaBOJISIIIMX BOIIPOCOB YUUTEJIS;

v yY4EHHK He CIIPaBHICS C NPUMEHEHHEM TEOPHH B HOBOM CHUTYAI[MH IIPH BHITOJHEHHN
MPaKTUYECKOTro 3aJaHusi, HO BBIMOJIHWII 3aJaHusl 00S3aTEIHLHOTO YPOBHS CIOKHOCTHU
10 JJAaHHOH TeMe;

v\ Opd J0CTATOYHOM 3HAHMU TEOPETHYECKOTO MarepHaja BBIABICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemka «2» cmagumcsi 8 c1e0yIoujux CLyyasx:
v/ He pacKpbITO OCHOBHOE COJIEPKaHKUE YUEOHOIO MaTepHaa,;
v/ 00HapyXeHO HE3HaHWE YYEHHKOM OOJbIIel Min HanboJiee BAKHOM YacTH yueOHOTO
MaTepuaia,
v/ JomyIeHbl OMIMOKU B ONPE/IETICHUH MTOHATHIA, TIPH UCTIOIb30BaHUH MATEMAaTHIECKOM
TEPMHUHOJIOTUH, B PUCYHKaX, yepTexax WU Tpapukax, B BBIKJIAIKAX, KOTOpbIE HE
WICIIPABJIEHBI 110CJIE HECKOJIBKMX HAaBOJAILIMX BOIIPOCOB YUHUTEIIS.

Ommemxa «1» cmasumcs, eciu:
v\ y4eHWK OOHAPYKHI IIOJHOE€ HE3HAHWE M HENOHMMAHUE W3y4aeMOro y4eOHOro
Marepuana WJIM HE CMOI OTBETUTh HU Ha OJUH M3 IOCTaBJIEHHBIX BONPOCOB IO
W3y4EHHOMY MaTepuaiy.

3. Oomas knaccupukanus omudoOK.
[Ipu onieHke 3HaHUH, YMEHUI 1 HABBIKOB O0YUAIOIIUXCSI CIEAYEeT YUUTHIBATH BCE OIIHOKH
(rpyOble U HeTpyObI€) U HEJIOUETHI.
I'pyovimu cuumaromes owuoKuy:
v HE3HAHWE OMPEEICHUS OCHOBHBIX TIOHSTHM, 3aKOHOB, TPaBWJI, OCHOBHBIX
MOJIOKEHUH TEeOpuH, He3HaHue ¢GOopMyl, OOIIETPUHATHIX CHMBOJOB 0003HAYCHHIA
BEJIMYMH, CIMHUI] UX U3MEPEHUS;
HE3HaHWE HAMMEHOBAHUHN €IMHUIl U3MEPEHHUS;
HEYMEHUE BBIICJIUTh B OTBETE TJIABHOE;
HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JUISI PEIICHHUs 33/1aY;
HEYMEHUE JIeJIaTh BBIBOJIBI 1 00O0IIECHNS;
HEYMEHHE YUTATh U CTPOUTH rPaduKu;
HEYMEHUE TI0JIb30BATHCS IEPBOMCTOUYHUKAMH, YYCOHUKOM U CIIPABOYHUKAMU,
MOTEPSI KOPHSI UJIM COXPAHEHUE TOCTOPOHHETO KOPHS;

AN N NN VNN



otOpaceiBaHue 06e3 0OBSICHEHUI OJTHOTO U3 HHX;
PaBHO3HAYHBIC UM OIIHOKH;

BBIUMCITUTENLHBIC OIIMOKH, €CII OHH HE SIBJISIOTCSI OTIMCKO;
JIOTHYECKHUE OIIUOKH.

AN NI NN

K neepyovim owubdbrxam credyem omuecmu.

v HETOYHOCTh (POPMYITUPOBOK, ONPEICIICHUN, TOHATHIA, TEOPHii, BBI3BAHHAS
HEIOJIHOTOM 0XBaTa OCHOBHBIX ITPU3HAKOB OIPEAEIAEMOr0 NOHATUS WIH 3aMEHOU OJTHOT'O
- IBYyX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

v HETOYHOCTb I'paduka;

v HEpaLMOHAIbHBIN METO/1 pELIEHUS 3a/1a4 UM HEJOCTaTOYHO IIPOJYMaHHBbIH IJIaH
oTBeTa  (HapylleHUWE  JIOTUKM, [IOJAMEHA  OTAEIbHBIX  OCHOBHBIX  BOIPOCOB
BTOPOCTETIEHHBIMH);

v HepalOHAJIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOMN U APYroi JINTEpaTypoi;

v HEYMEHHUE PellaTh 3a7a4u, BBIIIOJIHATD 3a/1aHUS B OOIIEM BUJIE.

Heoouemamu sgnsaromes.:
v HepalroHaIbHbIC IPUEMBbI BBIYHCICHHUH U TPeo0pa3oBaHuii;
v HEOpE)KHOE BBITTOJIHEHHE 3aITUCEH, YePTEKEH, CXeM, rpauKoB.

4. UToroBasi OlleHKA 3HAHUI, yMEeHUH U HABBIKOB

OcHoBaHuMEM [UIsl BBICTaBJIEHUS WTOIOBOM OLEHKM 3HAaHUW CIyKaT pe3yJbTaThl
HAOJIOICHUH YUHUTENs 33 TIOBCEITHEBHOM pabOTOM YUEHUKOB, YCTHOTO OIPOCA, CAMOCTOSITEIILHBIX
U TIPOBEPOYHBIX pabOT, KOHTPOJS 3HAHUHN B (opMe TecTa, TEKYIIUX U UTOTOBBIX KOHTPOJIBHBIX
pabot. OTHaKO TOCTIETHUM TIPHUIASTCsl HanOoJIbIee 3HAYCHHUE.

[Ipu BpICTaBIEHMH UTOTOBOM OLICHKM YUUTBHIBAETCS KAK YPOBEHb TEOPETUUECKUX 3HAHUI
VYE€HHKA, TaK ¥ OBIAJCHHE UM MPAKTUYECKUMH YMEHHUSMU U HaBbIKaMu. OIHAKO YYEHHUKY HE
MOKET OBITh BBICTABJIICHA TOJOXKUTEIbHAS WUTOTOBasl OICHKA MO MaTeMaTWKe, €Cld BCEe WIIHU
OOJIBITMHCTBO €r0 TEKYIIUX CAMOCTOSITEIHHBIX, TPOBEPOUYHBIX U KOHTPOJIBHBIX PaboT, a Takxke
UTOTOBAasi KOHTPOJIbHAS pa0d0Ta OIEHEHBI KaK HEYAOBIETBOPUTENbHBIC, XOTS €r0 YCTHHIE OTBETHI
OIICHUBAJIUCH TTOJIOKHUTEIHHO.

Tpebosanusn K ypoeHio noozomosku ooyuarouuxca (6bINYCKHUKOB)
N3ydyenne MareMaTUKU B OCHOBHOM IIKOJIE JA€T BO3MOXKHOCTh OOYYAIOIIMMCS TOCTUYh
CIIEIYIOIINX PE3YyIbTATOB PA3BUTHS:
1) 6 auunocmuom nanpasnenuu:
. yMEHHUE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOU MBICIH B YCTHOW M MUCHbMEHHOM
peuH, IMOHMMATh CMBICH [OCTAaBJIEHHOM 3aJadyM, BBICTPAUBATh ApPryMEHTAIIMIO, MPUBOJUTH
MIpUMEPHI U KOHTPIIPUMEDPHI;

. KPUTHUYHOCTh MBIIIJIEHUS, YMEHHME pAclO3HAaBaTh JIOTMYECKH HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (DaKTa;

. IpeJCTaBIeHNE O MaTeMaTHUECKON HayKe Kak c(hepe yeI0BeueCcKOM e TeIbHOCTH,
00 3Tamax ee pa3BUTHsA, O €€ 3HAYMMOCTH JJIsl pa3BUTHS LIMBUIN3ALINN;

. KpPEaTUBHOCThH MBIIIUIEHUS, THULIUATHBA, HAXOYMBOCTb, aKTUBHOCTb IPH PEIICHUU
MaTeMaTHYeCKUX 3ajay;

. YMEHHE KOHTPOJUPOBATh IMpoOIecC M pe3yibTaT Y4eOHOH MaTeMaTHYeCKOu
JeSITEIbHOCTH;

. CHOCOOHOCTH K YMOI[MOHAIBHOMY BOCTIPUATHIO MaTeMaTHUECKUX OOBEKTOB, 33/1ad,

pELIEHN, pacCyKICHHI;

2) 6 MemanpeOMemHOM HANPAGIEHUU:

* TMepBOHAYAIBbHBIC TMPEACTABICHUS 00 HAEIX M O METOJaX MaTEeMaTUKU Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOJEIUPOBAHHUS SIBJICHUHN U IIPOLIECCOB;



* YMEHHME BHJICTh MAaTEeMAaTUYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHOW CUTYaIlMH B
JPYruX TUCLHUIUIMHAX, B OKPYXKAIOLIEH KU3HH;

* YMEHHME HAaXOIUTh B pa3IMYHBIX HCTOYHHUKAX HH(OpMAINIO, HEOOXOAUMYIO IS
pelleHuss MaTeMaTUYeCKUX Mpobiem, MPeICTaBIsATh €€ B IOHATHON popMe, IPUHUMATh pElIeHHe
B YCJIOBUSX HEMOJIHON U U30BITOYHOM, TOUHOU M BEPOSATHOCTHON MH(OPMAIUH;

* yMEHME I[IOHMMAaTh M MHCHOJb30BaTh MAaTEMAaTUYECKUE CPEACTBA HArJsIHOCTH
(rpadmku, nuarpamMmbl, TaOMHMIBI, CXEMBl M Jp.) UIA WUIIOCTPAlMM, HHTEPIPETAIH,
apryMeHTaluy;

* YMEHHME BBIIBUTATh THUIOTE3bl TMPH pEIICHHMH Yy4eOHBIX 33434, MOHUMATh
HEO0OXOIMMOCTh UX MTPOBEPKU;

* YMEHHME NMPUMEHATh MHIYKTUBHBIC M JIEAYKTHBHBIC CIIOCOOBI PAacCyXACHUH, BHIETH
pa3MyHble CTPATErHK pPEeLICHUs 3a/1a4;

* IIOHMMAaHHE CYIIHOCTH aJTOPUTMHUYECKUX IPEANNCAHUN U yMEHHME IEHCTBOBAaTh B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSATEIbHO CTaBUTH LIEJIH, BBIOMPATh W CO3/1aBaTh AJITOPUTMBI JUIS
pelieHus yueOHbIX MaTeMaTHUYEeCKUX MPOoOIeM;

* YMEHHUE IUIAHUPOBATh U OCYILECTBIATH JAEATEIbHOCTh, HAPABICHHYIO HA PELICHHUE
3a/1a4y UCCIIeI0BATEIbCKOTO XapakTepa;

3) 6 npeomemmnom nanpasienuu (areebpa):

. OBJIaJicHUEe ©0a30BbIM MOHSATHIHBIM alMaparoM IO OCHOBHBIM pazjenaM
COJIepKaHus, TPEICTABICHNE 00 OCHOBHBIX M3YYaeMBIX MOHATHSX (YHCIIO0, ypaBHEHUE, (DYyHKIIHS,
BEPOATHOCTbH) KaK BXHEHIINX MAaTEMAaTUYECKUX MOJIEINSX, TTO3BOJISIONINX OMUCHIBATD U U3y4aTh
peaJIbHbIE MPOLIECCHI U SIBJICHUS;

. yMEeHHE paboTaTh C MaTeMaTH4YeCKHMM TEKCTOM (aHaJIu3upoBaTh, W3BIIEKATH
HE0O0X0uMYI0 HH(OpPMAIMIO), TPAMOTHO TPHUMEHSATh MAaTEMaTHUECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHbIE S3bIKM MAaTEMAaTHKU;

. YMEHHE MPOBOJUTH KIACCU(PUKALNH, JIOTHUSCKHEe 0OOCHOBAHMSI, IOKA3aTEIhCTBA
MaTE€MaTUYECKUX YTBEPKICHHUIA;

. YMEHHME paclo3HaBaTb BHUAbBl MaTEeMaTHUYECKUX YTBEPXKJIEHUH (aKCHOMBI,
OTIpeieNIeHus], TEOPEMBI U Jp.), IPSIMbIe U 0OpaTHBIE TEOPEMBI;

. pa3BUTHE MPEACTABICHUM O YKCIE U YMCIOBBIX CHCTEMax OT HATypalbHBIX /10
JIEMCTBUTENIbHBIX YHCEJ, OBJIAaJCHHE HABbIKAMHU YCTHBIX, MHUCbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYMCIICHHI,

. OBJIQJICHUE  CHUMBOJBHBIM  SI3BIKOM  anreOpbl, MpUeMaMH  BBIIOJHEHHUs
TOKJIECTBEHHBIX MPEOOPa30BAHUN PALMOHAIBLHBIX BBIPAKEHUHM, PELIEHUS YpaBHEHUMH, CHCTEM
YPaBHEHHI, HEPAaBEHCTB M CHCTEM HEPAaBEHCTB, YMEHHUE MCIIOJIb30BaTh HJEI0 KOOpPAMHAT Ha
IUIOCKOCTH JUISl MHTEpPHpETaluy ypaBHEHWM, HEpPaBeHCTB, CUCTEM, YMEHHE IPUMEHATH
anreOpanyeckre MpeoOpa3oBaHUs, annapaT YpaBHEHHH M HEPaBEHCTB /s pelleHHs 3aaad u3
Pa3IUYHBIX Pa3/esioB Kypca;

. OBJIaJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHATUH, (DYHKIIMOHAIBHBIM S3BIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (YHKIIMOHAJIbHO-TpapUuecKux MpeiCTaBICHUM ONMUCHIBATh U
AQHAIN3UPOBATH pPeabHbIE 3aBUCHUMOCTH;

. OBJIaJICHUE OCHOBHBIMU CIOCOOAMHU IMpPEICTaBICHUS M aHajdM3a CTAaTHUCTUYECKUX
JAHHBIX; HAINYUE TPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHUDPE U O
Pa3IMYHBIX CII0CO0AaX MX U3YUYEHHUS, O BEPOSITHOCTHBIX MOJIEISIX;

. YMEHHME TNPUMEHATh W3YYECHHBIE TOHATHUSA, PE3YJbTaThl, METOJBI ISl PELICHUS
3aJa4 MPAKTHYECKOro XapakTepa M 3a/ad W3 CMEXHBIX JUCHUIUIMH C HCIOJIb30BAaHHUEM IMpU
HEOOXO0/IMMOCTH CIIPAaBOYHBIX MaTEpPHAIOB, KaJIbKYJISATOPa, KOMIIBIOTEPA.



lesieBble yCTAHOBKHU
TpeOoOBaHMIA
K pe3yJibTaTaM B
cootBeTcTBUU ¢ DI'OC

IInanupyemble pe3yJbTaThl

HatypaabHble ynciaa. [Ipoon. PannonajbHbie yncia

BbinyckHUK HAYYHTCS:

* IOHUMATh OCOOCHHOCTH JIECSITUYHON CHCTEMBI CUNCIICHHUS;

* ONEpUPOBATh MOHATUSAMH, CBS3aHHBIMH C JICJIUMOCTBIO
HaTypaJbHBIX YHCEIT;

* BBIp@XKaTh YMCIIa B SKBUBAJICHTHBIX (pOopMax, BeIOMpas Hanbomee
HOJXO/SIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYallNy;

* CPaBHUBATH U YIIOPAJOYNBATH PAIMOHAIBHBIC YUCIIA;

* BBIIOJIHATH BBIYHUCIICHUS C PAllMOHAIBHBIMU YHCIIAMH, COYETast
YCTHBIE W THUCbMEHHBIE TPUEMBI  BBIUMCICHUH, TNPUMEHEHHUE
KaJbKYJISTOPA;

*  WUCNONB30BaTh TMOHATHS H  yMEHHs, CBSI3aHHBIE C
IPONOPIMOHATIBHOCTRIO BEIMYUH, MNPOLEHTAMH, B XOJE pPEUICHUS
MaTeMaTHYECKUX 3a/1a4 U 337a4 M3 CMEXHBIX MPEIMETOB, BBIIOIHSITD
HECJI0)KHBIE PAKTHYECKUE PACUETHI.

Buinycknuk noayuum
603MOMHCHOCH D
Hayuumuca:

* NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCEMAMU CUUCTEHUS C
OCHOGAHUAMU, omaudHbiMu om 10);

* yenyoumo u pazeums npeocmasienuss 0 HamypaibHbIX YUCIAX U
ceoticmeax 0enumMocmu,

*  HAYUUmMuvCs UCNONb306AMb  NPUEMBL,  PAYUOHATUIUPYIOUUE
BbIYUCTEHUS, NPUOOpecmU NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS,
8b10UPAst NOOXOOAWUIL ]I CUMYAYUU CROCOD.

JlelicTBUTEILHbIE YHCJIA

BbinyckHuk Hay4YHTCS:

* HCIOJB30BAaTh HAYalbHBIC TMIPEJICTABICHUS O MHOXKECTBE
JNEUCTBUTEIILHBIX UHCEI;

* OIIEPUPOBATH ITOHATHEM KBAJIPATHOIO KOPHS, IPUMEHATH €r0 B
BBIYHCIICHUAX.

Buvinycknuk nonyuum
603MOMHCHOCH b
Hayuumoca:

* pazeumsv npeocmasieHue 0 yucie U HUci08blX CUCMEMAX Om
HamypanbHblx 00 OeuCmEUMEeNbHbIX YUcel;, O POAU BbIYUCICHUL 6
npakmuke;

* pazeumev u yenyoumv 3HAHUA O OECAMUYHOU  3ANUCU
Oelicmseumenvubix Yucell (nepuoouyeckue u Henepuooudeckue opoou,).

HN3mepenus, npudanKeHusi, OUEeHKH

BpInycKHUK HAy4YMTCs:

® HUCIOJB30BaTb B XOJ€ PpCHICHUA 3adad OJICMCHTApPHBLIC
MMPEACTaBJICHNS, CBA3AHHBIC C HpI/I6J'II/I)I(éHHBIMI/I 3HAYCHHUAMU BCIIMYHH.

Buvinycknuk nonyuum
603MOMCHOCH b

Hayuumoscsa:

* NOHAMb, YMO YUCI08ble OAHHbIE, KOMOpble UCNONbIVIOMCS Ol
Xapakmepucmuky  00beKmos  OKpyyicanuje2o  Mupa, — AGNAIOmCs
npeuUMyuecmeeHHo NPUOTUNCEHHBIMUY, YMO NO 3ANUCU NPUOTIUNCEHHBIX
3HAYEHUU, COOEPAHCAWUXCS 8 UHPOPMAYUOHHBIX UCTNIOYHUKAX, MONHCHO
CYyOums 0 NOCpeUHOCMU NPUOTUNHCEHUS,

* NOHAMb, YMO NOSPEUHOCIb PEe3YIbMama EblYUCIeHUll O0JIHCHA
ObIMb CoUMEpUMAa ¢ NO2PEUUHOCMBIO UCXOOHBIX OAHHBIX.

AuaredpanyecKkmne BbIPaKeHUs

BbinyckHUK HAYYUTCS:

* ONEpPHpPOBATh TIOHATHAMHU «TOXIECTBO», «TOXKIECTBEHHOE
npeoOpa3oBaHue, pelaTh 3a1a4M, cojepxaliie OyKBeHHbIE JaHHBIE;
pabotath ¢ popmynamu;

* BBIMOJIHATH IPe0Opa30BaHUs BBIPAKEHUN, COAECPIKAIINX CTECHH
C IIEJTIFIMU TTOKA3aTeNIsIMU U KBaJpaTHbIC KOPHH,




* BBIMIOJIHATh TOXICCTBEHHBIE MPEe0oOpa3oBaHUs PaIMOHATBLHBIX
BBIDQKEHUI HA OCHOBE IPaBWUJI JACHUCTBHM HAJ MHOIOWICHAMHU U
anreOpanvdecKuMHu IpoOsSMH;

* BBIIIOJIHATD PA3JIOKEHUE MHOTOYIEHOB HA MHOKUTEIU.

Buinycknuk nonyuum
603MOMHCHOCH b

Hayuumosca:

* GLINONHAMbL MHO20ULA206ble NPeobPA308aHUsL PAYUOHAILHBIX
BbIPAdICEHUL, NPUMEHSISL WUPOKULL HAOOP CnOC0008 U NPUEMO8;

* NPUMEHSIMb MONCOECMBEHHble NPeodPaA306anus Ol PeueHus
3a0ay U3 paziuuHbLIX pazoenos Kypca (Hampumep, O HAXONHCOEHUs.
HAUbOIbLULE2O/HAUMEHBULE20 ZHAYCHUS 8bIPANCEHIUSL).

YpaBHeHus1

BpInyCKHUK HAYy4YMTCs:

* pelaTb OCHOBHBIE BU/bl PAallMOHAIBHBIX YPaBHEHMH C OJIHOM
MIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUM C ABYMS IEPEMEHHBIMU;

* IOHMMAaTh YPaBHEHUE KaK BaKHEHIIIYI0 MATEMAaTUYECKYIO MOJIENb
JUISL ONMHMCAHUA M HW3YYEHHs] Pa3HOOOpPa3HBIX peaJbHBIX CUTYalUM,
peliaTh TEKCTOBbBIE 3a7jaul alNredpandeckuM METOA0M;

* INPUMEHSATHh TpadUyecKue MPEACTABICHUS JUIS HUCCIIEIOBAHUS
YpaBHEHUMH, HUCCIENOBAHUS U PELIEHMS] CUCTEM YpPaBHEHUH C JByMs
MIEPEMEHHBIMM.

Buinycknuk nonyuum

* osnademv CneyuarbHbiMU NPUEMAMU DeuleHUsl VPAGHeHUU U
cucmem ypasHeHull, y8epeHHO NPUMEHAMb annapam ypasHenutl Ojis

603MOICHOCHb
peuwienusi  pazHoOOpAsHbIX  3a0a4 U3 MAMEMAMUKU,  CMEICHbIX
Hayuumuocs: npeomemos, NPaKmukKu,
* npumensmv epaguueckue npeocmasienus O UCCIeO08AHUS
ypaenenuul, — cucmem  YPAGHEHUll,  COOepAHCAuUX  OYKEEHHbLE
K03 puyuernmol.
HepagencrBa

BbinyckHuk HAy4YHTCS:

* IIOHMMAaTb M IPHUMEHATH TEPMHUHOJOTUIO M CHMBOJIUKY,
CBS3aHHBIE C OTHOIICHMEM HEpPAaBEHCTBA, CBOWCTBA YHCIIOBBIX
HEPaBEHCTB;

* pelaTb JUHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX
CHCTEMBI; pelIaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOM Ha rpaduyeckue
IIPEICTABIICHMUS;

* IPUMEHATH aNmapar HEPaBEHCTB U pelIeHus 3a1ad U3
pa3sIMYHBIX PAa3AeIOB Kypca.

Buinycknuk noayuum
603MOMHCHOCH b

Hayyumosvcsa:

*  PA3HOOOPA3HBIM NPUEMAM  OOKA3AMENbCMEA  HEePABEeHCME;
YBEPEHHO — NpUMEeHAMb — annapam  HepaseHcme Ol peuleHusl
PA3HOOOPA3HbIX MAMeMamu4eckux 3a0ad U 3a0ay U3 CMENCHbIX
npeomemos, NpaKmuKu,

* npumeHamsv epaghuyeckue npeocmasnenus O UCCAe)08aAHUs.
HepageHcms,  CUCmeM  HepaseHcms,  cooepiuHcaujux  OyKeeHHbvle
K03 puyuernmol.

OcHoBHbIE NOHATHS. YKC10BbIE PYHKIUH

BbinyckHUK HAYYHTCS:

* MIOHMMATh M UCIOIB30BaTh (PYHKIIMOHAIBLHEIC TIOHITHS U S3BIK
(TepMHUHBI, CHMBOJIMYECKHE 0003HAUCHUS );

* CTPOUTh TpapuKH OdIIEMEHTApHbIX (DYHKIMI; HccaenoBaTh
CBOICTBa YHUCIOBBIX (DYHKIMI Ha OCHOBE H3Y4YEHMs MOBEICHHUS HX
rpauKoB;

* MOHUMAaTh QYHKIMIO KaK BaXKHEHUIITYI0O MAaTEMaTHYECKYIO MOJIENb
JUISL ONTMCAHUS TIPOLIECCOB U SBJIEHUN OKPYXKAIOIIEr0 MUPA, IPUMEHSTh
(GYHKIIMOHAIBHBIN A3BIK JUISI OMMCAHUS M UCCIIEI0BAaHUS 3aBUCUMOCTEM
MEXTY (U3NYECKUMHU BEIUYHMHAMHU.




Buinycknuk nonyuum
603MOMHCHOCH b

Hayuumosvca:

* 1POBOOUMb UCCNIE008AHUSL, CEA3AHHbIE C U3YYEHUEM CBOUCME
@yuKyull, 8 Mom Hucie ¢ UCNOIL30BAHUEM KOMNblomepa, HA OCHO8e
epaghukos uzyueHHvlX QYHKYUl cmpoums 0Oojee ClOJCHble 2papuKu
(KYCOUHO-3a0aHHble, C «8bIKOJOMBIMUY MOYKAMU U M. N.);

* UCNONIBL306AMb PYHKYUOHATIbHBIE NPEOCMABNCHUS U CEOUCMEA (DYHKYULL
ons pewerusl mamemamudecCKux 3a0a4 u3 PAaA3IUYHBIX pasdeﬂog Kypca.

YucaoBble MOCAET0BATEILHOCTH

BbinyckHUK HAYYHTCS:

* TIIOHMMaTb W HCIOJB30BAaTh A3BIK IIOCJIENOBATEIBHOCTEN
(TepMUHBI, CAMBOJIMYECKIE 0003HAUCHU);

* OpuUMEHATh (GOpPMYNbI, CBSI3aHHBIE C aApUPMETUYECKOH U
reOMETPUYECKOM Mporpeccuerd, u ammapar, cHOpMUPOBAHHBIN IpH
W3Y4YEHHUH JPYTUX Pa3leloB Kypca, K PELICHUIO 3a/a4, B TOM YHUCIIE C
KOHTEKCTOM M3 PEAIbHOM KU3HU.

Boinycknuk noayuum
603MOMHCHOCH D

Haydumosci:

* peuams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEHUEM POPMYI N-20
YleHa U CymMmbl Nepabvix N YleHO08 apUPMemuyecKol U 2eoMempuyecKol
npozpeccuu, NPUMeHsis nPU SMOM AnNapam ypasHeHuil U HepageHcms,

* NOHUMAMb APUDMEMUYECKYIO U 2eOMEMPULECKYIO NPO2PECCUIO
Kax @yukyuu HAmMypanibHo20 apaymenmas CBA3b16aMb
apugmemuueckyro npozpeccuio c JIUHEUHbIM pocmom,
2e0MempuiecKyto — ¢ 9KCNOHEHYUANbHLIM POCHOM.

OnucarejbHas CTATUCTHKA

BpInycKHUK HAYy4YHMTCs:

HCIIOJIB30BaTh HpOCTGﬁHHfle CITIOCOOBI NpeACTaBJICHUA W aHaln3a
CTaTUCTHUYCCKUX NJAaHHBIX.

Buinycknuk nonyuum
603MOICHOCHLb

Haydiumosci:

npuodpecmu NepeoHAYANbHIL ONbIM OpeaHU3ayUU coOopa OaHHbIX Npu
npoeedenul onpoca 00UWecm8eHH020 MHEHUs, OCYWEeCMEIsmb  UX
amanus, npeocmasiamev pe3yibmamsl Onpoca 8 eude madIuybl,
ouazpammol.

Cay4aiinble COOBITHSI U BEPOATHOCTD

BpInycKHUK HAYyYMTCS:

HAaXOIUThb OTHOCI/ITCJ'II)HYIO LIaCTOTy Hu BCpOHTHOCTB CJ'Iy‘IaﬁHOFO
COOBITHS.

Buinycknuk noayuum
603MOMHCHOCH b
HAYYUmMbca:

npuobpecmu onvlm NpPoGedeHusi CAY4auHblX IKCHEPUMEHMO8, 8 MOM
yuycne ¢ NOMOWBI0 KOMNbIOMEPHO20 MOOEIUPOBAHUSA, UHMEPNPemayuu
UX pe3yIbmamos.

KomOnnaropuka

BpInycKHUK HAYy4YMTCS:

perniaTe KOMOMHATOPHBIE 33a7]a91 Ha HAXO0XJICHHUE YUClIa 00BEKTOB WITH
KOMOWHAIA.

Buvinycknuk nonyuum
603MOMHCHOCH b
HaAyuumoyca:

HEKOmMopbIM cneyualbHbim npuemaM peuteHus KOM6MHamOprlX 3a0ad.

Cooepotcanue yuednozo npeomema
7 kaace

1. Anrebpanyeckue Boipaxkenus (11 1)

UYucnoBeie u anrebpanyeckne BbIpakeHHs. AnreOpandeckue paBeHcTBa. @opmyibl. CBoMCTBa
apudmernueckux nercteuil. [IpaBuma pacKkpbITHs CKOOOK.
2. YpaBHeHUs ¢ oqHuM HensBecTHRIM (11 1)

YpaBHEHHE U €r0 KOPHH. Y paBHEHUS C OJHUM HEM3BECTHBIM, CBOSIINECS K THHEHHBIM. Perienue
3a/1a4 C MOMOILbIO YPaBHEHUH.
3. OgHounenbl U MHOrowieHs! (20 4)

Crenenp ¢ HaTypaibHBIM TOKazaTesneMm. CoiictBa creneHu. OmHowieH. CTaHIApTHBIA BUT

OJJHOYJICHA.

MHOTrOYIEeHEI.

HpI/IBe,Z[eHI/IC HO,Z[O6HBIX yneHoB. CloOXEHHE MW BBEIUHNTAHUC




MHOTOYJICHOB. YMHOXKEHHE MHOTOYJICHA HA OJHOWIEH M MHOrOWwIeH. JlelleHne OogHOWIeHA U
MHOTOYJIEHA Ha OJHOYJICH.

4. Pazno)xeHre MHOIOYWIEHOB HA MHOXKHTEIHN (22 )

BriHecenne o01mero MHOKHTENS 32 CKOOKH. Crioco0 rpynmupoBku. @opMyiibl KBajpaTra CyMMBI,
KBaJlpaTa pa3HOCTH, PA3HOCTH KBaApaToOB, Ky0a CyMMBI M Ky0a pa3sHOCTH, CyMMBbI KyOOB W
pasHoctH KyOoB. IIpuMeHeHne QOpMyJT COKpAIIEHHOIO YMHOXKEHHS K Pa3JIOKCHHIO Ha
MHOKHUTEIIH.

5. Aarebpandeckuie apodu (22 u)

Anrebpanueckast 1pods. Cokpamienue npobeii. [IpuBenenue apodeii Kk 00mEeMy 3HAMEHATEITIO.
CrnoxeHue, BBIYUTAHUE, YMHOXKCHHE, JICJICHHE alireOpandeckux pooeii. CoBMECTHBIC ICHCTBUS
HaJl AreOpandecKuMu APoOsSMH.

6. Ddyukiuu (10 9)

[TpstmoyToNbHAS cHCTEMa KOOPAWHAT Ha TUIOCKOCTH. DyHKINs, 001acTh onpeneneHus GpyHKInuu,
croco6sl 3amanus pyukuuu. ['padpuk pynkuun. Oyakius Y=KX u eé rpaduk. Jluneiinas GyHKIus
U ee rpaduk.

7. CucTeMbl ABYX VPaBHEHHH ¢ ABYMS HeM3BeCTHEIMH (12 1)

YpaBHEHHS TICPBOH CTECIEHH C JBYMsI HEHW3BECTHBIMHA. CHCTEMBl YpaBHEHWH C JBYMs
HeusBecTHbIMH. Crioco0 mozactaHoBku. Crioco0 cioxenus. ['padudeckuii crmoco6. Perrenue
3a/1a4 METO/IOM COCTaBJICHUS CHCTEM ypaBHEHUH.

8. DiteMeHTHl KOMOUHATOPUKH (6 4)

Paznuunbie KOMOMHAIIMU U3 TpeX 3JeMeHTOB. TabiuIia BapuaHTOB M MPABUIIO MMPOW3BEICHMUS.
[ToycyeT BapuaHTOB € MOMOIIBIO TpadoB.

9. Utorosoe nnosropenue (6 4)

8 knacc
1. [ToBTOpeHue Kypca anreOpsl 7 kiacca (5 4)
2. Hepagrencrsa (.184)
[TonoxuTrenbHble W OTpPULATENbHBIE palMOHAIBHBbIE 4Kcla. YUCIOBBIE HEPABEHCTBA M HX
cBoiictBa. CloXeHHMEe M YyMHOXEHHE HepaBeHCTB. CTporue U HECTpPOrMe HEpaBEHCTBA.
HepaBeHcTBO ¢ 0lHUM Heu3BeCcTHbIM. Permenue HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHUM
HEN3BECTHBIM. Unc0BbIe IPOMEKYTKH. MOAyIIb yncia. Y paBHEHUS U HEPABEHCTBA, COAEPKAIINE
MOZYIb.
3. [Ipubamxenusle BerunciaeHus ( 164)
[Tpubmmkennble 3HadeHus: BenawuuH. [lorpemHocts mpubmmkeHus. OIEHKa MOTPEIIHOCTH.
Oxpyrinenue uucen. OTHocuTeNbHasl MOrPelTHOCTh. lIpakTHueckne mpueMbl HPUOIMIKEHHBIX
BbIuKcIeHH. JleficTBUS ¢ UMcIaMy B CTaHJAPTHOM BHIE. DIEMEHThl KOMOMHATOPUKH(6 YacoB)
4. KBagparable kopHH (( 1249)
KBanmpatubelii kopeHb U3 uncia. ApupMeTHUeCKHil KBaJpaTHBIH KOopeHb. MppaimoHambHOCTB
yucna. JleiicTBuTenpHble uncia. KBaapaTHbIii KOpeHb W3 CTETICHH, U3 TTPOU3BEIACHUS, U3 IPOOH.
CBoiicTBa KBaIpaTHBIX KOPHEN U UX MPUMEHEHHE B BBIUNCICHUSX.
5. KBaapartasle ypaBHenus (23 4)
KBagpatHoe ypaBHeHUE U ero kopHHU. HemonHble kBajgpaTHble ypaBHEHHUs. MeToj BbIICICHUS
MOJIHOTO KBajpaTa. PemieHne KBaJpaTHBIX YypaBHEHUN: (opmyna KOpHEH KBaapaTHOIO
ypaBHeHus. [IpuBenenHoe kBagpaTtHoe ypaBHeHue. Teopema Buera. YpaBHeHus, cBogsIuecs K
KBaJIpaTHbIM. PellleHrne TeKCTOBBIX 3a7auy C MOMOIIbIO KBAaJIPAaTHBIX U APOOHO-pallOHAIBHBIX
ypaBHeHUl. Pemenue cucreMm, coAepKallluX YpaBHEHHE BTOPOW crerneHH. Pemenue 3agaq ¢
MTOMONIBIO CUCTEM YPaBHEHUU.
6. KBanparuunas dynkims ((144)
KBanparnunas ¢ynkuua. KoopnaunaTel BepmuHbl mapabonbl, ochb cumMmerpuu. CBoiicTBa
kBagpatnuHoit pynkuuu. [Tocrpoenue rpaduka kBaapaTHUHON QYHKIIHH.
7. KBagpatusie HepaBencTsa (10 )




KBanpaTHble HepaBeHCTBA U MX perieHus. Mcnonb3oBaHue rpaukoB QyHKIUN Ui pelieHus
HEpaBEHCTB. MeTO1 HHTEPBAJIOB.
8. Utorosoe nosropenue ( 44)

9 knacc
1. [ToBTOpeHue kypca anreOpsl 8 kiacca (9 4)
2. CrerieHb C palimOHAIBHBIM MTOKa3arenem (12 )
CreneHb C meNbIM TOKaszareneM. ApudMeTHUYECKH KOpPeHb HaTypalibHOW crereHu. CBOWMCTBa
apudmernueckoro kopHs. CTENeHb ¢ palMoOHAIBHBIM IOKa3zareieMm. Bo3BeneHHE B CTENEHb
YHCIIOBOTO HEPABEHCTBA.
3. Crenennas dyukums (22 4)
Ob6unacte onpenenenus pynkiuu. Bo3pactanue u yosiBanue GyHKIUH. YETHOCT U HEYETHOCTD
¢ynkunn. @yakius y = k / X. HepaBeHCTBa U ypaBHEHUs, COIEPIKAIINE CTETICHb.
4. TIporpeccuw (17 )
UucnoBass mocienoBarelnbHOCTh. Apudmernueckas mnporpeccusi. CymMma N MEpBBIX UJICHOB
apudmernueckoil mnporpeccuu. ['eomerpuueckas mnporpeccus. CymMma N TEpBBIX YJICHOB
TEOMETPHYECKOHN MPOTPECCHH.
5. Crryuaiinbie coObrtus (10 )
CoOpITus1. BeposTHOCTE COOBITHS. Perienne BeposSTHOCTHBIX 33134 ¢ TOMOIIHI0 KOMOWHATOPUKH.
CrnosxxeHue 1 yMHOKeHUE BeposiTHocTeld. OTHOCUTENbHAS YacTOTa U 3aKOH OOJIBIINX YHUCEN.
6. Ciyyatigsie Benmmuunsl (12 9)
Tabnuna pacnpenenenus. [lonuronst yactoT. ['eHepanbHas COBOKYIHOCTh U BbIOOpKA. Pazmax u
[EHTPAJIbHBIC TCHICHIINU.
7. MuoxectBa. Jloruka. (10 4)
MmuoxectBa. BreickaspiBanusi. Teopembl. CriemoBaHne W PaBHOCUIIBHOCTh. Y PpaBHEHHE
OKPYKHOCTH. YpaBHEHHUE NMPsAMOil. MHOKeCTBa TOYEK HAa KOOPAUHATHOM MIOCKOCTH.
8. MUtorosoe nmosropenue (324)

Yueonoe u yueono-memoouuecxoe ovecneuenue

YMK

IO.M.Konsirun, M.B.TkaueBa, H.E.®enopoBa u np. Anrebpa. 7 kmacc. — M.
[Tpocsemienue, 2013.

IO.M.Konsirun, M.B.TkaueBa, H.E.®emopoBa u ap. Aunrebpa. Meronuueckue
pexomennanuu. 7 kiaacc. — M.: [Ipocsemenne, 2012.

H0.M.Konsrun, M.B.TkaueBa, H.E.®enopoBa u ap. Anredpa. PabGouas terpaap B 2-X
gactsx. 7 kimacc. — M.: [Ipocsemenue, 2014.

M.B. TkaueBa. Anre6pa. Tematnueckue tectsl. 7 kinacc. M.: [Ipocemenue, 2012.

M.B. Tkauesa, H.E.®enoposa, M.U. 11laOynun. Anrebpa. Jlunakruueckne MmaTepuansl. 7
kiacc. — M.: IIpoceemenue, 2014.

IO.M Konsirun, M.B.TkaueBa, H.E.®emopoBa u gap. Anrebpa. 8 xkmacc. — M.:
IIpocsemenue, 2013.

IO.M.Konsirun, M.B.TkaueBa, H.E.®emopoBa u ap. Aunrebpa. Meronudeckue
pekomenganuu. 8 kinacc. — M.: IIpocemienue, 2013.

H0.M.Komsrun, M.B.TkaueBa, H.E.®enopoBa u ap. Anrebpa. Pabouas terpaap B 2-X
gacTsx. 8 kimacc. — M.: [Ipoceemenue, 2014.

M.B. TkaueBa. Anre6pa. Tematuueckue tectsl. § kinacc. M.: [Ipocemenue, 2012.

M.B. Tkauesa, H.E.®enoposa, M.U. 1llaOynun. Anre6pa. Jlunakruueckne MmaTepuansl. 8
kiacc. — M.: [Ipocsemenue, 2013.



O.M Komsirun, M.B.TkaueBa, H.E.®emopoBa u ap. Anrebpa. 9 xmacc. — M.:
IIpocsemenue, 2013, 2014.

IO.M.Komsirun, M.B.TkaueBa, H.E.®enopoBa u np. Anrebpa. Meroauueckue
pekomenganuu. 9 kinacc. — M.: IIpocsenienue, 2014.

KO.M.Komnsirun, M.B.TkaueBa, H.E.®enopoBa u ap. Anredpa. Pabouas terpanb. 7 Kiacc.
— M.: Ilpoceemenue, 2014,

M.B. TkaueBa. Anre6pa. Tematuueckue tectsl. 9 knacc. M.: [Ipocemmenue, 2014.

M.B. TkaueBa, H.E.®enoposa, M.W. l1labynun. Anrebpa. JlnmakTuyeckue MaTepraibl. 9
kiacc. — M.: [Ipocsemienue, 2014.

JlutepaTtypa ajs o0y4yawiuerocs

JI.1.3BaBuy, A.P.Ps3anoBckuii. AnreOpa B Tabmunax. 7-11 k. CripaBouynoe ocodue. — M.
Hpoda, 2004.

®.D.JIpicenko, C.}HO.KamabyxoB. MartemaTuka. YCTHBIE BBIYHCICHHS W OBICTPBIA CUET.
TpennpoBoYHbIe yIIpakHEeHU 3a Kypc 7-11 knaccoB. — Pocto-Ha-/{ony, 2010.

E.Il.Henun. AnreOpa B Tabiaunax. 7-11 kmaccer. — M.: 2011.

A.H.Poranun. AnreOpa u reomeTpust B Tabiunax u cxemax. — Poctos-na-Jlony, 2006.

E.B.CmbikanoBa. Anrebpa. OmopHble KOHCHEKTHl A ydammxca 7-9 kmaccoB. — CII6.:
CMMUO Ilpecc, 2016.

OI'D 2017. Marematuka. 3 moayns. Tunoseie TectoBbie 3ananus. [lon pen. Amenko U.B. —
M.: Dk3amen, 2017.

OI'D 2017. Matemaruka. 10 TpeHUPOBOYHBIX BapHUAHTOB HK3aMEHALMOHHBIX paboT. Ilom.
pen. SAmenko 1.B. — M.: Dx3amen, 2017.

OI'D 2017. Maremaruka. 20 BapuaHTOB 3K3aMeHAIIMOHHBIX padoT. [lox. pexn. Smenko 1.B.
— M.: Dk3amen, 2017.

OI'D 2017. Maremaruka. Tpu moayns. 30 BapuaHTOB TUIIOBBIX TECTOBBIX 3aianuid. [lox pen.
Slmenko U.B. — M.: Dx3amen, 2017.

OI'D 2017. Maremaruka. Tpu moayns. 50 BapuaHTOB TUTIOBBIX TeCTOBBIX 3aaanuid. [lox pen.
Smenko 1.B. — M.: Dk3amen, 2017.

OI'D. Maremaruka. 3000 3amau c¢ orBeramu. Tpu moxpyns: "Anrebpa", "I'eomerpus",
"PeanbHas maTtematuka'. Bee 3amanus yactu 1. "3akpeiTeiil cerment" [loa pen. Amenko U.B. —
M.: Dx3amen, 2017.

Jlnteparypa nJist yaurens

10.A T'nazkoB, M. A.T"asumBmim. KMUM. Anre6pa. 7 knacc. — M.: Dk3amen, 2014.

N.JI. T'yceBa, C.A. ITymxkun, H.B. PeiGakoBa. TecToBble MaTepHabl 75 OLIEHKH KauecTBa
o0yuenusi. Anredpa. 7 kinacc. — M.: Uarennext-Lentp, 2012.

I0.I1. Ayauuuei, B.JI. Kponrays. KontponbHbele paboTsl no anrebdpe. 7 kmacc. — M.:
Dk3amen, 2013.

C.I'’XypasneB. KonTposibHbIe U caMOCTOSITEIbHBIE PpabOTHI 1O anredpe U reoMeTpuu. 7
Kiacc. — M.: Dx3amen, 2014.

JL.LW. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa. Anre6pa. J[unakruyeckue matepuaisl. 7
kiacc. — M.: Tlpocsemienue, 2013.

b.I'.3uB, B.A.Tompauu. Anrebpa. [lumaktuyeckue wmatepuansl. 7 kmacc. — CII6.:
[Tetpornud, 2013.

JL.b. KpaiineBa. KonrponbHbeie paboTsl B HOBOM (opmate. Anrebpa. 7 kimacc. — M.:
Wuremnext-Llentp, 2011.

@.®. JIsicenko, C.1O. KynabyxoB. Anredpa. Tematuueckue TecTsl, 7 kinacc. — PocToB-Ha-
Hony: Jlernon-M, 2011.

JL.LU. Mapteimosa. KUM. Anrebpa. 7 kinacc. — M.: BAKO, 2014.

A.H. Pypykumn, I'".B. JIynenko, .A. MacnennukoBa. [Toypounsie pa3paboTku 1o anreope.
7 xnacc. — M.: BAKO, 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

10.A.T'nazkoB, M.A.T'asumBunu, B.M.AxpemenkoBa. KMM. Anrebpa. 8 wkmacc. — M.:
Oxk3amen, 2014,

N.JIL. I'ycepa, C.A. [lymxkun, H.B. PeibakoBa. TecToBbie MaTepuaibl A1 OIICHKH KaueCcTBa
oOyuenus. Anrebpa. 8 kinacc. — M.: Matemnekr-Lientp, 2012.

IO.I1. Jynaunsia, B.JI. Kponrays. KonTponbHbie paboThl 1o anredpe. 8 kmacc. — M.:
Ok3amen, 2013.

C.I'’XypaBneB. KoHTpoJIbHBIE U CaMOCTOSITEIBHBIC pA0OTHI MO AJIredpe U reOMETpUH. 8
Kkiacc. — M.: Dx3amen, 2015.

b.I'.3uB, B.A.l'onmpauu. Anre6pa. Jumaktuueckue wMarepuansl. 8 kiacc. — CIIO.:
[Merpormud, 2013.

JL.b. KpaitneBa. KonTpoasHbie paboTel B HOBOM ¢opmate. Anredpa. 8 kmacc. — M.:
WNurennext-Lentp, 2011.

®.D. JIsicenko, C.}O. KynabyxoB. Anrebpa. TemaTuueckue TecThl, 8 kiiacc. — PoctoB-Ha-
Hony: Jlernon-M, 2011.

A.H. Pypykun, C.B.Couunnos, K0.M.3enenckuii. [loypounsie pa3zpaboTku no anredpe. 8
knacc. — M.: BAKO, 2015.

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

10.A I'nmazkoB, M.f.I'asumBunu, B.M.AxpemenkoBa. KUM. Anre6pa. 9 kmacc. — M.:
Oxk3amen, 2014,

C.I'.’’KypaneB. KoHTpoJIbHBIE B caMOCTOSITENbHBIE PA0OTHI TIO airedpe u reomeTpuu. 9
kinacc. — M.: Dx3amen, 2016.

b.I'.3uB, B.A.l'onmpauu. Anrebpa. Jumaktuueckue wmarepuansl. 9 kmacc. — CIIO.:
[Merpormud, 2013.

I'.JI.Kapramesa, JI.b. KpaitneBa. KoHTposibHBIE paObOTHI B HOBOM (opmare. Anredpa. 9
knacc. — M.: Uutennexr-Lientp, 2011.

@.®. JIsicenko, C.1O. KynabyxoB. Marematuka. ba3oBsiii yposens OI'D-2016. 9 knacce. —
PoctoB-Ha-/lony: Jlernon-M, 2015.

A H. Pypyxun, 1.A.MacnennukoBa, T.I' ' Mumuna. [Toypounslie pazpaboTku 1o anredpe.
9 knacc. — M.: BAKO, 2011.

JL.LU. Mapteimosa. KUM. Anrebpa. 9 kiacc. — M.: BAKO, 2014.

0P u UnTEpHET-pecypchl
http://school-collection.edu.ru — Eaunast koyieknus nudpoBbix 00pa3oBaTelIbHBIX PECYPCOB
http://www.mccme.ru — MOCKOBCKHIA IIEHTP HEMPEPbIBHOIO MATEMATHUECKOTO 00pa30BaHuUs
http://www.bymath.net — Best anementapras maremaruka: CpeaHss MaTeMaTUIeCKass UHTEPHET-
IKOJIa
http://mat.1september.ru — I'azera «Marematrka» M3narenbckoro goma «IlepBoe ceHTAOPs»
http://www.problems.ru — MaTepHeT-ipoekT «3agaumn»
http://www.etudes.ru — Bu3yanu3anus MaTeMaTHUYECKUX UICH
http://Kvant.mccme.ru — HaygHO-TIOMYJISIPHBIN KypHal «KBaHT»
http://www.allmath.ru — Best maTeMaTtnka B 0fHOM MecTe
http://www.mathnet.spb.ru — caiit snemenTapuoit Maremaruku Jmutpus ['yniunaa
https://oge.sdamgia.ru — mopran «Pemry OI'D»

Oobopyoosanue: KOMIIBIOTED, TPOCKTOP, MHTEPAKTUBHASL IOCKA


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

Kiacc 90

KaneHpgapHo-TeMaTuyeckoe nnaHupoBaHue.

yuutens C.JO. Ko3snoBa

[Ipenmer: anredpa
VYuebuuk: «Aaredpa 9 kiaace» noa pen. HILA.AnumoBa
Kon-Bo yacoB B Hegearo 4 yaca, B rox 136 yacos

No Tema lMpuMepHble aaTol
1 KBagparusie kopHu. KBajgpaTHble ypaBHEHUS. 1-3.09

2 KBanparnsie kopau. KBagpatHble ypaBHEHHUS. 1-3.09

3 KBagparusle kopHu. KBajgpaTHbie ypaBHEHHS. 5-10.09
4 HepageHcTBa ¢ 0HOM IIEpEMEHHOM. 5-10.09
5 KBanpaTHbie HepaBeHCTBA. 5-10.09
6 KBanpaTHble HEpaBEHCTBA. 5-10.09
7 KBanparuunas gynkuus, eé€ cBoiictBa u rpadux. 12-17.09
8 KBagpatuunas QpyHKIus, €€ CBONCTBA U TpaduK. 12-17.09
9 KontponbHas padoTa mo moBTOPEHHIO. 12-17.09
10 CreneHn ¢ 1eJIBIM ITOKa3aTeaeM. 12-17.09
11 CreneHs ¢ 1LeIBIM [TOKA3aTEIEM. 19-24.09
12 CreneHs C 1eTbIM [T0KA3aTEIEM. 19-24.09
13 Apudmerndeckuil KOpeHb HaTypaJIbHON CTETICHH. 19-24.09
14 CaoiicTBa apu(pMeTHYECKOTO KOPHSI. 19-24.09
15 CaoiicTBa apu(pMEeTHYECKOTO KOPHSI. 26-30.09
16 CreneHsb ¢ pallMoOHATBHBIM ITOKA3aTeJIEM. 26-30.09




17 CreneHb ¢ pallMOHAIBLHBIM MTOKA3aTEIEM. 26-30.09
18 Bo3BeneHue B cTeneHp YMCI0BOr0 HEPABEHCTBA 26-30.09
19 Ypok 06001IeHus 3-8.10
20 Konrtponsnas padora Nel 3-8.10
21 AHanu3 KOHTPOJIbHON paboThI 3-8.10
22 Ob6nacth onpeneneHus: GyHKIUH 3-8.10
23 Ob6nacth onpeneneHus: GyHKIUH 10-15.10
24 Ob6nacth onpeneneHus: GyHKIUH 10-15.10
25 Ob6nactp onpeneneHus: GyHKIUU 10-15.10
26 Bospacranue u yobiBaHue (HyHKIIHH 10-15.10
27 Bo3pacranue u yobiBanue (pyHKIUH 17-22.10
28 Bo3spacranue u yObiBanue (hyHKIUH 17-22.10
29 YETHOCTD M HEUETHOCTD (PYHKLIUU 17-22.10
30 YETHOCTH M HEUETHOCTH (PYHKINU 17-22.10
31 YéTHOCTh M HEYETHOCTD (PYHKINH 24-29.10
32 Oyukuus y = k/x 24-29.10
33 Oyukuus y = k/x 24-29.10
34 k@ymcuna y= k/x 24-29.10
35 Oyukuus y = k/x 7-12.11
36 HepaBeHcTBa 1 ypaBHEHUS, COJIEPIKAIIE CTEIICHD 7-12.11
37 HepaBeHcTBa u ypaBHEHHUs, COIEpKAIAE CTETIEHD 7-12.11




38 HepaBeHnctBa u ypaBHEHHs, COIEpKAILIUE CTENIEHb 7-12.11
39 HepaBeHncTBa u ypaBHEHHUs, COJIEpIKaIlIAE CTETIEHD 14-19.11
40 HepaBenctBa u ypaBHEHUs, COICpKAIIUE CTETICHb 14-19.11
41 Oo6o06maromuii ypox 14-19.11
42 KontpospHas pabota Ne2 o teme «CreneHHas GyHKIHS» 14-19.11
43 AHanu3 KOHTPOJILHOM paboThI 21-26.11
44 YuciioBas nociie0BaTeIbHOCTD 21-26.11
45 YuciioBas nociieI0BaTeIbHOCTD 21-26.11
46 ApudmeTrdeckas mporpeccus 21-26.11
47 Apudmerrdeckas mporpeccus 28.11-3.12
48 Apudmernueckast mporpeccus 28.11-3.12
49 CyMMa n TepBBIX YWICHOB apU(PMETHYECKON MPOrpeccCHH 28.11-3.12
50 CymMMa n nepBbIX 4IEHOB apu(METHYECKON IPOrPECCUU 28.11-3.12
51 CyMMa n NepBBIX YWIEHOB apU(PMETUYECKON IPOTPECCHH 5-10.12
52 I'eomerpuueckas nporpeccus 5-10.12
53 I'eomeTpuueckas mporpeccHs 5-10.12
54 I'eomeTprueckas nporpeccus 5-10.12
55 CyMMa n nepBBIX 4JIEHOB T€OMETPUYECKON IIPOrPECCUH 12-17.12
56 CyMMa n nepBBIX 4JIEHOB T€OMETPUYECKON IIPOrPECCUH 12-17.12
57 CyMMa n nepBbIX YJIEHOB T€OMETPUUYECKON MPOrpPeCcCHH 12-17.12
58 Oo6o0maromuit ypox 12-17.12




59 KontposnsHas pabora Ne3 mo teme «IIporpeccum» 19-24.12
60 AHanu3 KOHTPOJILHOM paboThI 19-24.12
61 CoObiTHst 19-24.12
62 BeposiTHOCTB cOOBITHS 19-24.12
63 BeposiTHOCTB COOBITHS 26-28.12
64 Pemrenre BeposSTHOCTHBIX 33/1a4 C IIOMOIIbI0 KOMOWHATOPUKHU 26-28.12
65 Pemrenre BeposSTHOCTHBIX 33/1a4 C IIOMOIIBI0 KOMOWHATOPHKHU 9-14.01
66 I'eomeTpuueckas BEpOSATHOCTD 9-14.01
67 I'eomeTpuueckasi BEpOITHOCTh 9-14.01
68 OTHOCHTENbHAS YaCTOTA M 3aKOH OOJIBIIINX YUCEIT 9-14.01
69 Oo6o0maromuit ypox 16-21.01
70 KontponbHas pabora Ne4 o teme «CirydaiiHble COOBITHS» 16-21.01
71 Tabnuuel pacnpeneneHus 16-21.01
72 Tabnuis! pacripeneneHus 16-21.01
73 TaGnuuer pactipeneneHus 23-28.01
74 [Tonuronsl yacToT 23-28.01
75 ITosnurons! yacTot 23-28.01
76 I'enepanbHas COBOKYMHOCTb U BEIOOpKA 23-28.01
77 I'eHepanbHas COBOKYMHOCTb M BEIOOpKaA 30.01-4.02
78 Pa3zmax u nieHTpanbHas TEHACHIUSA 30.01-4.02
79 Pa3zmax u nieHTpanbHas TEHACHIUSA 30.01-4.02




80 Pa3max u nieHTpanbHas TeHISHIUS 30.01-4.02
81 O6o006maronuit ypok 6-11.02
82 KonrponsHas padora Ne5 1o teme «CiydaiiHble BEIMYMHBI 6-11.02
83 MHoxecTBa 6-11.02
84 BeickasbiBanus. Teopembl 6-11.02
85 YpaBHEHHE OKPYKHOCTU 13-18.02
86 YpaBHEHNE OKPYKHOCTU 13-18.02
87 VYpaBHeHue npsaMon 13-18.02
88 YpaBHeHHE TPSIMOii 13-18.02
89 MHoXecTBa TOYEK Ha KOOPIUHATHOM TIIOCKOCTH 20-25.02
90 MHoOxecTBa TOUEK Ha KOOPAUHATHOM MIIOCKOCTH 20-25.02
91 Oo6o0maromuit ypox 20-25.02
92 KonTponbnas padota Ne6 mo Teme «MHoxkecTtBa. Jloruka» 27.02-4.03
93 BeipaxkeHus u ux npeodpa3zoBaHus 27.02-4.03
94 BeipaxkeHus u ux npeodpa3zoBaHus 27.02-4.03
95 BeipaxkeHus u ux npeodpa3zoBaHus 27.02-4.03
96 Beipaxkenus u ux npeodpa3oBaHusl 6-11.03
97 VYpaBHEHHS U CUCTEMBI ypaBHEHUI 6-11.03
98 VYpaBHEHHS U CUCTEMBI ypaBHEHUI 6-11.03
99 VYpaBHEHUS U CUCTEMBI ypaBHECHHUI 13-18.03
100 VpaBHEHUS U CHCTEMbI ypaBHEHHUH 13-18.03




101 VYpaBHEHUSI U CUCTEMBI ypaBHEHUN 13-18.03
102 YpaBHEHUSI U CUCTEMBI ypaBHEHUN 13-18.03
103 VpaBHEHUS U CUCTEMbI ypaBHEHUI 20-24.03
104 HepaBeHcTBa 1 cCTEMBI HEPaBEHCTB 20-24.03
105 HepaBeHcTBa 1 cuCTEMBI HEPABEHCTB 20-24.03
106 HepaBeHcTBa 1 cucTeMbl HEPABEHCTB 20-24.03
107 HepaBeHcTBa 1 cucTeMbl HEPABEHCTB 3-8.04

108 HepaBeHcTBa 1 cucTeMbl HEPABEHCTB 3-8.04

109 HepaBeHcTBa u crucTeMbl HEpaBEHCTB 3-8.04

110 TexcroBble 3amaun 3-8.04

111 TexcToBBIE 3a7aUH 10-15.04
112 TexcToBBIE 3a7aUM 10-15.04
113 TexcToBBIE 3a7aUH 10-15.04
114 TekcToBbIE 3a1aUN 10-15.04
115 TekcToBbIE 3a1aUN 17-22.04
116 TexcroBbIe 3amaun 17-22.04
117 OyHKIUH U TpapuKH 17-22.04
118 OyHKIMH U TpapuKH 17-22.04
119 OyHKIMH U TpapuKH 24-29.04
120 OyHKIMU U TpaduKu 24-29.04
121 OyHKIWH U TpaduKH 24-29.04




122 OyHKIMY U TpaduKu 24-29.04
123 ApudmeTrrueckas U reoMeTpUYECcKasi IpOrpeccuu 3-5.05

124 Apucgpmernyeckast 1 TeOMeTpHUECcKas IPOTrPECCUN. 3-5.05

125 Peseps 3-5.05

126 Pezeps 10-13.05
127 Peseps 10-13.05
128 Peseps 10-13.05
129 Peseps 10-13.05
130 Pezeps 15-20.05
131 Pezeps 15-20.05
132 Peseps 15-20.05
133 Peseps 15-20.05
134 Peseps 22-25.05
135 Pezeps 22-25.05
136 Pezeps 22-25.05







