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1 HIOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydebHoro npeamera «Anredpa» paspadorana ajisi 00yda-
romuxcst 7-9 x knaccoB Ha 2023-2026 yueOHbIH TO/I.

Pabouast mporpamMmMa 1o MaTeMaTuKe COCTaBJI€Ha B COOTBETCTBUU C TPEOOBAHU-
smu DeepaabHOro rocyJapCTBEHHOr0 00pa30BaTeNbHOTO CTaHapTa OCHOBHOIO 00-
niero oopasoBanusi, Ha ocHoBe [IpumepHOl OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI
OCHOBHOTO 00111eT0 00pa30oBaHus, ¢ yueToM pexomeHaamnuii T.A. BypMuctpoBoii, 3aB.
penaxien MaTeMaTuku 1 nHpopMaTuku u3natenbcTa "[IpocBenienue.

Pabouast mporpamMMa cocTaBiieHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKY-
MEHTOB:

- denepanpHBIi TOCYAAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOIO 00-
mero oopazoBanus (IIpukaz MunoOpuayku Poccum ot 17.12.2010 Nel1897 (pen. Ot
29.12.2014));

- Y4eOHbli 1m1aH 00111e00pa30BaTEILHOTO JTUIIES.

Ilenu u 3a0auu Kypca mamemamuku

Marematnyeckoe 0o0pa3zoBaHUE SIBISIETCS 00513aTE€IbHON M HEOThEMJIEMOU 4Ya-
CTBIO 001Iero 00pa3oBaHMs HA BCEX YPOBHAX 0OpazoBaHusi. O0yueHre MaTeMaTHKE B
OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTUKEHUE CIIECAYIOIINX LEIEH:

1) B HampaBIE€HUU TUYHOCTHOTO Pa3BUTHA:

Pa3BUTHE JIOTHUECKOTO M KPUTHUECKOTO MBIIIUICHHSI, KYJbTYPhl PEUd, CIIOCO0-
HOCTU K YMCTBEHHOMY IKCIIEPUMEHTY;

2) B METanpeIMEeTHOM HalPaBJICHUU:

(dhopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHS 00YUaIONUXCs, a TaKkKe (hOPMHUPOBa-
HUE KaYeCTB MBIIIJICHUS, HEOOXOIUMBIX TSI a/IaliTallid B COBPEMEHHOM WH(MOpMaIu-
OHHOM OOIIIECTBE;

3) B IpeIMETHOM HAMPABJICHUHU:

OBJIAJICHUE MATEMAaTUYECKUMM 3HAHUSIMU U YMEHUSIMU, HEOOXOJIUMBIMHU st
MPOJOJKEHUS 00pa30BaHUs, U3yUEHHs] CMEKHBIX JUCIMIUINH, IPUMEHEHHS B TIOBCe-
JTHEBHOM JKU3HHU.

3amaun:

(dbopMHupoBaTh YMEHMSI 000CHOBBIBATH U IOKA3bIBATH CYXKACHUS, TPUBOJAUTH YET-
KHE OINPEJICIICHHUS;

pa3BUBaTh JOTUUYECKYIO UHTYUIINIO, KPATKO U HATJIAJIHO PACKPBIBATH MEXAHU3M
JIOTUYECKUX ITOCTPOCHUM;

pa3BUBAThH MPABWIbHBIE MPEJACTABICHUS O CYIITHOCTH M MTPOUCXOXKICHUH apud-
METHYECKHUX aOCTPaKIIHii, O COOTHOIICHUH PEATHLHOTO M UJICaTLHOTO, O XapaKTepe OT-
PaXKEHUSI MATEMATUYECKON HAYKOW SIBICHUM W MPOLECCOB PEATBHOIO MUPA, O MECTE
apu(METUKHA B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJICTUPOBAHNS B HAYYHOM
MIO3HAHUU U B MPAKTHKE;

(GbopMHUpPOBATH MPAKTUYECKUE YMEHUS U HABBIKK apu(METUUECKOrO XapaKTepa,
YMEHHE MO0JIb30BATHCS AIITOPUTMAMH;

pa3BUBaTh yMeHUs paboTaTh ¢ y4eOHbIM MaTEMaTUYECKUM TEKCTOM (BHUMa-
TEJIbHO YNWTATh U OCMBICIMBATh, BBIACIATh U aHAJIU3UPOBATH OCHOBHBIE MOJIOKEHUS



TEOpUH), TPABUIILHO U TOYHO BBIPAXKATh CBOM MBICJIH C IPUMEHEHHUEM MaTeMaTuye-
CKOW TEPMMHOJIOTUH;

Pa3BUTH MIPEACTABIICHHS O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX J10 pa-
LIIOHAJIbHBIX YHCET,;

croco0cTBOBaTh (POPMUPOBAHUIO MEPBUYHBIX MPEACTABICHUI O TeoMeTpude-
CKHX aOCTpakIUsX peaqbHOr0 MUpPA, PA3BUTHUIO OOPA3HOTO MBILUICHUS U MPOCTPaH-
CTBEHHBIX MIPEICTABICHHIA, 3aJI05KUTh OCHOBBI (JOPMUPOBAHUS MPABUILHON T€OMETPH-
YECKOW peuu;

3QJI0KUTh OCHOBBI BEPOSITHOCTHOT'O MBIIIIJIEHHUS.



2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/1-
META

N3yuenne maTeMaTHKd Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs HAIPaB-
JICHO Ha IOCTHKEHUE 00YYaIOUIMMHUCS TMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX
o0pa30BaTeNIbHBIX PE3YJIbTATOB OCBOCHUS YU€OHOTO MPEIMETA.

JIMYHOCTHBIE Pe3yIbTaThl OCBOEHUS MPOrPAMMBI IO MaTEMATHKE XapaKTepHU3y-
IOTCSI:

1) narproTHYecKoe BOCIIUTAHUE:

HPOSIBIICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K TOCTHKEHUSM POCCHUUCKUX MaTEMATUKOB M POCCUHCKOM
MaTeMaTU4eCKOM IIKOJIbI, K MCIOJb30BaHUIO ATUX JOCTIKEHUN B IPYI'HX HAayKax W
NPUKIIAJHBIX cdepax;

2) rpa’xJJaHCKO€ U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITIOJHEHUIO OOS3aHHOCTEH IpaKAaHWHA W peaqu3alidl ero
IpaB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SABIEHUH, TPOLEAYyp TIpPa)kIaHCKOro ooOiiecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C MMPaKTUYe-
CKMM IPUMEHEHHEM JOCTI)KEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU MOpaJIbHO-3THYE-
CKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy0BO€ BOCIIUTAHHUE:

YCTaHOBKOW Ha aKTMBHOE y4acTHE B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTeMaTu-
YeCKON HampaBJIeHHOCTH, OCO3HAHHMEM Ba)KHOCTH MaTEMaTUYeCKOro 0Opa3oBaHUs Ha
NPOTSHKEHUH BCEH JKU3HU IS YCIEeITHON PO eCcCHOHaIbHON IeATEIbHOCTH U Pa3BU-
THEM HEOOXOJUMBIX YMEHHUN, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHIUBUIYaIIb-
HOU TpaeKTOpuu 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX HHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTETUYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHATIBHOMY U 3CTETUYECKOMY BOCIIPHITHIO MaTeMaTH-
YeCKUX 00BEKTOB, 3a/1a4, PEUICHU, PACCYXJACHUN, YMEHHUIO BUAECTh MATEMAaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTU HAYYHOTO MTO3HAHUS:

OpHUEHTAIMEH B ACSITEIPHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEICTaB-
JeHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS UYeJIOBEKa, IPUPOABI U OOIIECTBa,
NOHUMaHHEM MaTeMaTHYeCKOW HayKu Kak c(epbl YeIOBEUeCKO AesITeIbHOCTH, dTa-
1OB €€ pa3BUTHUS U 3HAUMMOCTH IS pa3BUTHUS LIMBUIIM3ALINH, OBJIAJICHUEM A3BIKOM Ma-
TEMAaTUKH M MaTeMaTU4YeCKOM KyJbTYpOH KaK CpPEeICTBOM IO3HAHUS MHUpa, OBJaje-
HUEM MPOCTEHITMMH HAaBBIKAMU UCCIIE0BATENLCKOM NESTENbHOCTH;

5) ¢pusnueckoe BocnHuTaHue, (HOPMUPOBAHUE KYJIBTYPHI 3A0POBbS M 3MOIMO-
HAJIBHOTO OJIarOMOTYyqHs:

TOTOBHOCTBIO PUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/10pO-
Bbs, BEICHUS 37J0pPOBOr0 00pasza *HU3HU (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN pe-
UM 3aHITHH U OTABIXA, peryJsipHas (u3nueckas akTUBHOCTb ), CPOPMUPOBAHHOCTHIO
HaBbIKa pedIIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e IpaBa ApY-
TOro 4YeJIOBEeKa;



7) DKOJIOTUYECKOE BOCITUTAHHE:

OpHEHTAIe Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHWN JIJIS PEIICHHs 337124 B
00J1aCTH COXPAHHOCTU OKPYIKAIOMIeH CPEJIbl, TUIAHUPOBAHHS TOCTYNKOB M OIICHKUUX
BO3MOYKHBIX TIOCJICJICTBHI JUISI OKPYKAIOIIEH Cpe/Ibl, 0CO3HAHHEM TNI00aThHOTO XapaK-
Tepa IKOJOTHUECKUX MPOOIIEM U ITyTEH MX PEIICHUS;

8) amanTaius K H3MEHSFOIIUMCS YCIOBHUSIM COIMATBHON M MTPUPOTHON CPEIbI:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO0 NESTEIbHOCTh, B TOM UHCIE
YMEHHE YUUTHCS Y IPYTUX JIFOJIEH, MproOpeTaTh B COBMECTHOM JESATEIILHOCTH HOBBIC
3HAHUS, HABBIKM ¥ KOMITETEHIIMU U3 OTBITA IPYTHUX;

HEOOXOIMMOCTEIO B (HOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIE (OPMYITHPO-
BaTh HMJICH, MIOHATHS, THIIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YHCIIE paHEe HE W3-
BECTHBIX, OCO3HABATh ACPUIIUTHI COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH, IJIaHU-
pOBaTh CBOE pa3BUTUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMAThH CTPECCO-
BYIO CHTYaIlMIO0 KaK BBI30OB, TPEOYIOMINUN KOHTPMEP, KOPPEKTUPOBATH PUHIMAEMBIC
pemeHns U aeicTBrs, GOPMYITHPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, HOpMu-
pPOBATh OIIBIT.

B pe3ynbTrare 0CBOSHHUS MPOrpaMMBl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 00-
mero oOpaszoBanust y oOyudaromierocs OyayT cOpMHUPOBAaHBI METalpeAMETHBIC pe-
3yJIbTAThl, XapaKTePU3YIONIMECsS OBJIAJEHUEM YHUBEPCAIBHBIMH TO3HABATEIbHBIMU
NEHCTBUSIMHU, YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JCUCTBUSAMH M YHUBEPCAIb-
HBIMH PETYJIATUBHBIMU ICHCTBUSIMHU.

YHUBeEpcanbHbIC TIO3HABATEIBHBIC IEHCTBHUS 00eceunBatoT popMupoBaHue Oa-
30BBIX KOTHUTHUBHBIX MPOIIECCOB 00yJArOIMNXCs (OCBOEHUE METOIOB TTO3HAHUS OKPY-
KAIOIIeT0 MUpA, MPUMEHEHHE JIOTUYECKUX, MCCIIEIOBATEIbCKUX OMEPAIui, YMEHHUH
pabotath ¢ nHpopmaIuen).

VY oOyuaromerocsi OyayT chOpMHpPOBAaHBI CIIEAYIONIHE 0a30BbIC JIOTHYECKUE
JeMCTBUS KaK 4YacTh YHUBEPCAIbHBIX TO3HABATEIBHBIX YUEOHBIX TCHCTBHIA:

BBISIBIIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKA MATEMAaTHIECKUX 00b-
eKTOB, IMOHATHIA, OTHOIICHUH MEXIy MOHATUSMH, (OPMYIHPOBATH OMPEEICHUS T10-
HSTHIA, YCTAaHABIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
0000111eHNS 1 CPaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIHN3a;

BOCTIpUHUMATh, (POPMYITHPOBATEH U MTPEOOPA30BBIBATE CYKIACHHS: YTBEPIUTEb-
HBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEUHSI B
dakTax, JaHHBIX, HAOTIOACHHUSIX U yTBEPKACHUAX, ITPEIaraTh KPUTEPUH TSI BBISIBIIC-
HUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIIOJIH30BAaHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U WHIYK-
TUBHBIX YMO3AKIIOUYEHNM, YMO3aKJIIOUEHUHN 110 AaHAJIOTUH;

pa3duparth JOKa3aTeIHCTBA MATEMATUICCKUX YTBEPKACHUHN (TIPSMBIE U OT TPO-
TUBHOT'0), TPOBOJIUTH CAMOCTOSITEIIHHO HECIIOKHBIE TOKA3aTeILCTBA MATEMAaTHIECKUX
(aKTOB, BEICTpaMBaTh apryMEHTAIHIO, IPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI, 000C-
HOBBIBaTh COOCTBEHHBIE PACCYKICHUS;



BBIOMpaTh CIOCOO perieHust yueOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BapHaH-
TOB PEIIICHUs, BRIOMPATh HANOOJIee MOIXO AN C YIETOM CaMOCTOSATEIHBHO BBIICIICH-
HBIX KPUTEPHUEB).

VY oOyuaromierocst OyayT choOpMHPOBAHKI CIAEAYONINE OAa30BbIE UCCIEA0BATEIb-
CKHe JACHCTBHS KaK 9acTh YHHUBEPCAIbHBIX I03HABATEIHLHBIX YUCOHBIX NCHCTBHIA:

HCIIOJIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIIbCKUI HHCTPYMEHT MO3HaHUs, (hop-
MYJIUPOBaTh BONPOCHI, (PUKCHPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAaMOCTOSTEIHLHO
yCTaHaBIMBATh HCKOMOE M JJaHHOE, (JOPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATh CBOIO
TIO3UIINI0, MHCHHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY ITUTaHY HECJIOKHBIN DKCIIEPH-
MEHT, HeOOJIBIIIOE UCCIIE0BAHUE TT0 YCTAHOBIICHHUIO 0COOCHHOCTEH MaTeMaTHIECKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENILHO (POPMYIIMPOBATH 000OIIEHHUS U BBIBOJIBI 110 PE3yJIbTaTaM Mpo-
BEJEHHOTO HAOJIOICHUS, HCCIICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH ITOTYYCHHBIX Pe-
3yJIHTaTOB, BBIBOJIOB M O0OOIIICHNUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MIPEIIIO-
JIOXKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

VY obyuaromierocst OyayT chOpMHpPOBAHbI CIIEAYIONTNE YMEHUS paboTaTh C UH-
dopMarueit Kak 4acTh YHUBEPCAIbHBIX TO3HABATEIbHBIX YUCOHBIX JEHCTBUI:

BBISBJISTh HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAIINH, JTAHHBIX, HEOOXO-
JTUMBIX JIJISl peIICHUs 3a/1a4H;

BbIOWpaTh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHDOP-
MAIMIo PA3IMYHBIX BUIOB U (GOPM TPEICTABICHNUS;

BbIOMpaTh POopMy MpencTaBIeHIs] HHPOPMAIMH U WLTIOCTPUPOBATH pelliacMbie
3a/layyl CXeMaMH, TuarpaMMaMu, HHOU TpaduKoil 1 NX KOMOWHAIUSIMU;

OILICHMBATh HAAEKHOCTh MHPOPMAIMH 110 KPUTEPUSIM, TIPEUIOKCHHBIM YUUTe-
JIeM WU COPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

YHUBEpcalbHbIe KOMMYHHUKATHBHBIC JCUCTBHS 00CCIICUNBAIOT chOpMHUpPOBaAH-
HOCTbH COIMAJIbHBIX HABBIKOB 00YJarOIIHXCSI.

VY oOyuaromierocsi OyayT chOpMHpPOBAHBI CICAYIONINE YMEHHUS OOIIEHUSKAK
9acTh YHUBEPCAIHLHBIX KOMMYHHUKATHBHBIX YYCOHBIX JICHCTBHIA:

BOCIPUHUMAThL U (DOPMYJIHPOBATh CYXJICHUS B COOTBETCTBHH C YCIOBHSIMH H
IeJISIMEA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PEUICHHsI 3a/Ja4i, KOMMEHTHPOBATh
TIOJTyYEHHBIN PEe3yJIbTaT;

B X0/1€ 00CYKJIE€HUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAEMOM TEMBI, TPO-
OneMblI, perraeMon 3a/1a4u, BRICKa3bIBaTh MICH, HAIICJICHHBIE HA TTOWCK PEIICHUs, CO-
MIOCTAaBIISITH CBOM CYXKJIEHUS C CYKICHUSIMHU APYTUX YIYACTHUKOB JUAIOTA, OOHAPYKH-
BaTh Pa3IMYUE M CXOJICTBO TO3HIINNA, B KOPPEKTHOH dopMe HOpMyIHpoBaTh pazHO-
TJIaCHs, CBOM BO3PAKCHHS;

MPEICTaBIIATh PE3yJIbTAThl PEIICHUS 3a7adud, SKCIICpUMEHTA, UCCIICIOBAHMS,
IIPOEKTa, CAMOCTOSATEIIBHO BRIOUPATh (JOpMAT BBICTYIUICHHS C YIETOM 3a/1a4 MPe3eH-
TalUi U 0OCOOEHHOCTEN ayTUTOPHUH.

VY oOyuaromierocst OyayT chopMupoBaHbI CIEAYIONNE YMEHHUS COTPYTHUYECTBA
KaK 9acTh YHUBEPCAIbHBIX KOMMYHHKATHBHBIX YUCOHBIX NCHCTBHIA:



IOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUAYAJIbHON pa-
OOTHI IPY PENICHUH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATD 1I€JTb COBMECTHOMU JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIIUIO COB-
MECTHOM paboThl, pacTipeesisiTh BUABI paboT, JOrOBapUBAThCs, 0OCYKIaTh MIPOLIECC U
pe3ysbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOIEH;

y4acCTBOBATh B TPYIIOBBIX (popMax paboOThl (0OCYKIeHUs, 0OMEH MHEHUSMH,
MO3TOBBIE HITYPMBI U APYTHE), BHIIOIHITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH
CBOM JIEUCTBHUSA C IPYTMMH YJIEHAMH KOMaH]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/a B
OO IPOAYKT 110 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBHSIL.

VYHuBeEpcanbpHblE PETyJIATUBHBIE JAEUCTBUA 00OecreunBaroT (HOPMUPOBAHHE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMUYHOCTH.

VY obyuatomierocst OyayT cOpMHUpPOBaHBbI CIEIYIOIIME YMEHHUSI CaMOOpIraHu3a-
UM KaK 4acTh YHUBEPCAIbHBIX PErYJISATUBHBIX YUEOHBIX JEHCTBHIA:

CaMOCTOSITENIbHO COCTABIIATH IJIaH, AITOPUTM PEIICHHUs 3a7a4u (MU €ro YacTh),
BbIOHpATH CIIOCOO PELIEHUS ¢ YIETOM UMEIOIIUXCSI PECYPCOB 1 COOCTBEHHBIX BO3MOXK-
HOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BaPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIuu.

VY oOyuaromierocs OyyT cOPMHUPOBAHBI CAEAYIOIIUE YMEHUS CAMOKOHTPOJIS
KaK 4aCTh YHUBEPCAIbHBIX PETYJIATUBHBIX YU€OHBIX ACHCTBUM:

BJIQ/IETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS TIpOIlecca U pe3ybTaTa pe-
IIEHUs MaTeMaTUYECKON 3a]1auH;

OpPEABUIETh TPYIHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTh IPU PEILIECHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlJICHHBIX
OLLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pE3yJbTaTa AESITEIBHOCTH IOCTaBICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHMKEHMSI WM HEJOCTHIKEHUS LEIH, HAXOIUTh
o1IMOKyY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



3 COAEP) KAHME YYEBHOI'O ITPEIMETA «AJI'EBPA»

7 kaacc

Tema 1. /IpoOu 1 nponeHTHI
CpaBHeHHE pallMOHATIBHBIX YiCcell. ApuMETHYECKIE TEHCTBUS C PAITMOHATEHBIMU

yucinamu. CTereHs ¢ HaTypaJIbHbIM ITIOKA3aTCJICM. HpOHeHTBI. HaxomeHHe IMponcHTa OT
BCJIMYKMHBI, BSJIMYUHEBI 110 €€ IIPOLCHTY. CraTuctuueckue XaPaKTCPUCTHUKNU Ha6opa JaH-
HBIX: CpEaAHEEC apI/I(I)MCTI/I‘IeCKOG, MEauaHa, HanOOJIbIIICE ¥ HAUMEHBIIICE 3HAUCHM:, pas3-
Max.

Tema 2. Ilpsimasi u oOpaTHasi IPONOPIUHOHAIBHOCTD
3aBUCUMOCTH MEXTy BenmurHaMu. [IpeacrapieHne 3aBUCMMOCTH MEXTY BEITUUH-

Ham¥ B Brzie (popmyi. [IponoprmonansHast 1 00paTHO POMOPIIMOHATBHAS 3aBUCUMOCTH.
[Tponopuusi. Pemenne TEKCTOBBIX 3a/1a4 ¢ MOMOLIBIO ponopuuid. [IponopironansHoe
JIEJICHNE.

Tema 3. Beenenue B ajareopy
BykBeHHbIE BbIpaXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU ). 3aKOHBI apU(PMETHUECKUX

JICCTBUI: IepEMECTUTENBHBIN, COUEeTATEbHBIN, pacnpeaeuTenbhblil. [Ipeodpa3zoBanue
OYKBEHHBIX BBIPQXKEHUI HA OCHOBE CBOMCTB apru(hMETHIECKUX JeHCTBHA. PackpbiThe cKo-
ook. [TpuBeneHre moJOOHBIX ClIaraeMbIX

Tema 4. YpaBHeHust
AdnreOpandeckuii crnoco0 peleHus 3aaad. Y paBHeHHe ¢ 0{HOM nepemenHou. Ko-

peHb ypaBHeHUs. Perienrie ypaBHeHuil. PerieHre TeKCTOBBIX 3a1a4 alre0paniecKuM CIo-
cobom.

Tema 5. Koopaunatsl u rpagpuku
Koopnunatnas npsmasi. M300pakeHue yucen TOUKaMU KOOPIUHATHOW MPSIMOM.

YucnoBble TPOMEKYTKU. PaccTosiHue MEXIy TOUKaMH KOOPIMHATHOW mpsiMou. Jlexap-
TOBBI KOOpPAMHATHI Ha TIOCKOCTH. ['paduku. CBoiicTBa (yHKIMIA, X OTOOpakeHHE Ha
rpaduke. [Iprmepbl rpagrIKOB 3aBUCUMOCTEH, OTPAKAIOIINX PeabHbIE POLIECCHI.

Tema 6. CBolicTBa CTeNeHU ¢ HATYPAJbHBIM MIOKa3aTeleM

CBoiicTBa CTENEHH C HaTypalbHbIM NIOKa3aTeseM. PerieHre KoMOMHATOPHBIX 3a/1a4
nepebopoM BapuaHToB. KoMOHHaTOpHOE NpaBmiio yMHOkeHUs. [lepectanoBku u (hakTo-
puai

Tema 7. MHOro4JieHbI

Opnnounensl 1 MHOrowIeHsl. CreneHb MHOro4ieHa. Cli0)KeHNe, BBIMUTAHNE, YMHO-
YKEHHE MHOTO4WIEHOB. DOPMyJIbI COKPAILEHHOIO YMHOKEHMSI: KBaIpaT CyMMBI M KBaIpaT
pa3HocTu. PelieHre TeKCTOBBIX 331a4 alNreOpanyecKiuM CriocOOOM.

Tema 8. Pa3jio:keHre MHOI0OYJICHOB HA MHOKUTEJIH

Brinecenue o011ero MHOXKUTENS 3a CKOOKH. PaznoxkeHne MHOTOUYJIEHOB HA MHOXKU-
tenmu. @opmyna pa3HOCTH KBaipaToB. DOpMyJIbl Pa3HOCTH M CyMMBI KyOOB. Perienue Tek-

CTOBBIX 3a1a4 aJIF€6paI/I‘I€CKI/IM CITIOCOOOM.



Tema 9. UacToTa U BEPOSATHOCTH
[TonsATHE O CITy4alfHOM OIIBITE U CITy4ailHOM cOOBITHH. HacToTa Cily4aitHOro coObl-

Tusi. CTaTUCTUYECKUN TOAXO]] K TIOHSITHIO BEPOSTHOCTH. BEpOSTHOCTH TPOTUBOMOIOXK-
HBIX COOBITHHA.

8 kiacce

Tema 1. AnredOpanueckue apoom

Yro Ha3bIBaOT anredpandeckoi 1poosto. OCHOBHOE CBOMCTBO Apoou. Croxe-
HUE U BbIYUTAHUE ajreOpandyeckux Apodeil. YMHOKEHUE U JIeJICHUE aareopandyeckux
npobeit. CteneHp ¢ LeabIM MokazaTtesneM. CBOMCTBA CTETIEHU C 1IEJIBIM MOKa3aTesIeM.
Pemienue ypaBHeHul 1 3a1a4

Tema 2. KBaapaTHble KOpHH

3agada 0 HAXOXKIEHUU CTOPOHBI KBaaparta. MppanuonansHbie uncia. Teopema
[Tudaropa. KBagparusiii kopeHs - anredpandeckuii noaxona. CBoNCTBa KBaApPaTHBIX
kopHell. [Ipeobpa3oBanue BbIpakeHUM, coaep:KalluxX KBaApaTHble KopHHU. KyOuue-
CKMM KOPEHb

Tema 3. KBaapaTHble ypaBHeHHUS

Kakue ypaBHeHMs Ha3bIBarOT KBajapaTHbiMU. Dopmylia KOpHEU KBaJIpaTHOTO
ypaBHeHus. Bropas ¢opmyna kopHelt kBaapaTHOro ypaBHeHUs. Pemenue 3amau. He-
IIOJIHBIE KBaJpaTHble ypaBHEHMs. Teopema Buera. Paszmoxenue kBagpaTHOro Tpex-
YJi€Ha HA MHOXHUTEIH.

Tema 4. Cucrembl ypaBHeHU I

JIuneltHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €ro rpaduk. YpaBHEHUE Mps-
Mo Bujaa y=kx+1. Cucremsl ypaBHeHui. Pemienue cucrem ciocobom cioxxenus. Pe-
[IEHUE CUCTEM CIIOCOOOM TMOJCTAaHOBKHU. PelieHune 3a1ay ¢ TOMOUIBI0 CUCTEM ypaBHE-
HUW. 3a7a4M HA KOOPAMHATHOMN MJIIOCKOCTH.

Tema 5. ®yHkumnu

Urtenue rpadukos. Uto Takoe pynkuus. ['paduk pyukiuu. CBoricTBa QYHKIIUN.
Jluneitnas pynkuusa. @ynkuus Y=k/x u ee rpaduxk.

Tema 6. BeposiTHOCTb M CTATHCTHKA

CraTucTiuecKkne XapakTepUCTUKUA. BeposTHOCTh paBHOBO3MOXKHBIX COOBITHIA.

['eomeTpryecKkre BEPOSTHOCTH.
9 Kiacce

Tema 1. HepaBencTBa

JleficTBUTEbHBIE YKCIIa KaKk 0€CKOHEUHBIE JeCATUYHbIE ApoOu. YncioBbie He-
PaBEHCTBA U UX CBOMCTBA. Jl0Ka3aTeNbCTBO YUCIOBBIX U alreOpandyeckux HEPaBEeHCTB.
JluneliHbie HEPaBEHCTBA C OJHOW MEPEMEHHOW U MX CUCTEMBI. TOYHOCTH MPUOIIHIKE-
HUS, OTHOCUTEIbHASI TOUHOCTh

Tema 2. KBpaaparnunas pyHkuus

®dynkuusa y = ax’ + bx + c u ee rpadux. CBoiicTBa KBaAPaTUYHON (PyHKIHH:
BO3pacTaHWe W YOBIBaHWE, COXpaHEHWE 3HAKA Ha MPOMEKYTKE, HAMOOJbIIEe



(HanMmeHblIee) 3HaUeHHE. PelieHre HepaBeHCTB BTOPOM CTENEHU C OJIHOM NepeMeH-
HOMU.

Tema 3. YpaBHeHHsI M CHCTEMbI YPABHEHHU I

PanmonansHeie BelpaxkeHus. [[onyCcTUMBIE 3HAYEHNS IEPEMEHHBIX, BXOIAIINX B
anredpanyecKkue BbIpakeHUs. TOXAECTBO, 10KA3aTENbCTBO TOXKIAECTB. Pelienue 1e-
JBIX U APOOHBIX YpaBHEHUHN C OJHOM mepeMeHHou. [IpuMeps! peneHns HeMMHEHHBIX
CUCTEM yYpaBHEHUH ¢ IByMsI IepeMeHHbIMU. PerieHre TeKCToBbIX 3a1a4. ['paduueckast
MHTEPIIPETALINS PELICHNS] YPABHEHUN U CUCTEM YPABHEHHUIA.

Tema 4. ApudpMeTudeckasi 1 reoMeTpudecKasi Mporpeccust

Apudmernueckass u reomeTpuueckas mnporpeccur. @opMyibl n — TouieHa U
CYMMBI RUJIEHOB apu(PMETHUECKOI U reoMeTprUecKor mporpeccuil. [IpocToie u cinox-
HbIE TIPOLICHTHI.

Tema 5. CTaTUCTHKA U BEPOSITHOCTH

['enepanbHas COBOKYMHOCTH U BbIOOpKA. PamkupoBanue nanusix. [lonuron ya-
crot. MuaTepBanbHbiil psia. ['ncrorpamma. Beibopounas nucnepcus, cpeiHee KBajpa-
TUYHOE OTKJIOHEHUE.



4 TEMATUYECKOE IINTAHUPOBAHUE

TemaTnyeckoe NIAHUPOBaHUE MO KJIAaccaM Koauye-
CTBO Ya-
COB
7 KJacc
Tewma 1. IpoOu 1 IPOIIEHTHI 10
Tewma 2. [Ipsimast u 0O6paTHass MPOMOPITMOHAITBHOCTh 8
Tewma 3. Bregenue B anrebpy 9
Tema 4. YpaBHeHust 10
Tema 5. KoopauHaTel 1 rpaduku 10
Tema 6. CBOMCTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIEM 10
Tema 7. MHOTOUJIEHBI 17
Tema 8. Pa3noxeHne MHOTOWIEHOB HA MHOKHUTENN 23
Tema 9. YactoTa 1 BEpOATHOCTD 7
Tema 10. [ToBTOpeHuUe 5
8 kuacc
Tema 1. Anrebpanueckue aApoou 28
Tema 2. KBagpaTHble KOpHH 16
Tema 3. KBagpaTtHbie ypaBHEHUs 20
Tewma 4. Cuctembl ypaBHEHUI 18
Tema 5. dyHKIIMHU 12
Tema 6. BeposITHOCTh U CTaTUCTHKA S
Tema 7. IloBTOpEHUE 3
9 k1ace
Tema 1. HepaBeHcTBa 18
Tewma 2. KBagpatnunas hyHKus 19
Tema 3. YpaBHEHUSI U CUCTEMbI YPAaBHECHUI 26
Tema 4. ApudmeTndeckas 1 reoOMeTpuIecKas Mporpeccus 18
Tema 5. CTaTUCTHKA U BEPOSITHOCTD 9
Tema 6. IloBTOpeHUE 12




S HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA

JIunus yaeOHO-MeTOAnYEeCKUX KOMILIeKTOB aBTOPOB I'. B. /lopodeena u ap.
«Auredpa, 7», «Aaredpa, 8», «Aaredopa, 9»

1. Topodeen I'. B. Anre6pa, 7 ki1.: yueOHHK Jj1s1 00111€00pa3oBaTeIbHbIX Opra-
nuzanuid / I'. B. Jopodees, C. b. CyBopona, E. A. bynumosuu u ap. — M.: IIpocse-
menue, 2013.

2. Hopodeen I'. B. AnreGpa, 8 ki1.: ydeOHUK 1Ji1 00111€00pa30BaTeIbHBIX Opra-
nuzauuii / I'. B. lopodees, C. b. CyBopoBa, E. A. bynumosuu u np. — M.: Ilpocse-
menue, 2014.

3. Jopodeen I'. B. Anrebpa, 9 ki1.: yueOHUK a1 001e00pa3oBaTeIbHBIX Opra-
nuzauuii / I'. B. lopodees, C. b. CyBopoBa, E. A. bynumosuu u np. — M.: Ilpocse-
menue, 2014.

4. Munaesa C. C. Anrebpa, 7 xi.: pabouas terpanp / C. C. Munaena, JI. O.
PocnoBa. — M.: IIpocsenienue, 2014.

5. Munaesa C. C. Anre6pa, 8 ki1.: pabouas Terpans. B 2 4./ C. C. Munaesa, JI.
O. PocnoBa. — M.: IIpocsenienue, 2014.

6. Munaesa C. C. Anrebpa, 9 xi1.: pabouas terpanp. B 2 4. / C. C. Munaesa, JI.
O. PocnoBa. — M.: IIpocsenienue, 2011.

7. EBctadbena JI. I1. Anrebpa, 7 ki1.: muaakrudeckue marepuaisl / JI. 1. EBcra-
doeBa, A. I1. Kapn. — M.: IIpocsenienue, 2013.

8. EBctadwena JI. I1. Anrebpa, 8 ki1.: aumaktudeckue matepuainst / JI. I1. EBcra-
¢reBa, A. I1. Kapn. — M.: IIpocsemienue, 2013.

9. Ercradnena JI. I1. Anrebpa, 9 kn.: muaaktuyeckue marepuansl / JI. I1. EBcra-
¢reBa, A. I1. Kapn. — M.: IIpocsemienue, 2013.

10. Ky3nenona JI. B. Anre6pa, 7 ki.: Temaruueckue tectsl / JI. B. Ky3nernosna,
C. C. Munaesa, JI. O. Pocnosa u ap. — M.: [Ipocsemienue, 2014.

11. Ky3nernona JI. B. Anre6pa, 8 ki1.: Tematudeckue tectol / JI. B. Ky3nerona,
C. C. Munaesa, JI. O. Pocnoa u ap. — M.: IIpocsemienne, 2011.

12. Ky3nernona JI. B. Anre6pa, 9 xi1.: tematudeckue tectol / JI. B. Ky3nerona,
C. C. Munaesa, JI. O. Pocnosa u ap. — M.: IIpocsemienune, 2011.

13. Ky3nenona JI. B. Anredpa, 7—9 xi1.: kouTposbHble padoTsl / JI. B. Ky3ne-
nosa, C. C. Munaesa, JI. O. Pocnosa. — M.: IIpocsemienue, 2013.

14. Cysopona C. b. Anre6pa, 7 ki1.: meroguueckue pekomenaaruu / C. b. Cy-
BopoBa, E. A. bBynumosuu, JI. B. Ky3nenosa u np. — M.: [Ipocsenienue, 2013.

15. CyBopona C. b. Anre6pa, 8 xi1.: Merognueckue pekomenaaiuu / C. b. Cy-
BopoBa, E. A. bBynumosuu, JI. B. Ky3nenosa u np. — M.: [Ipocsenienue, 2013.

16. CyBopona C. b. Anre6pa, 9 xi.: merognueckue pekomengaiuu / C. b. Cy-
BopoBa, E. A. Bynumosuu, JI. B. Ky3neuosa u ap. — M.: [Ipocsemenue, 2013



6 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

CrienmanusupoBaHHas MeOellb U TEXHUUYECKUE CPEACTBA OOyUEHUs, CIIyKallue
JUIs IPEACTaBJIEHUE yueOHOW HHpopMalu: yueOHast MeOesb, 10CKa, NHTEPaKTUBHAs
J0CKa, UTHCTPYMEHTBI JUIsl pa0OThl YUEHHKA Y JOCKH (JIMHEHKU pa3HOW JUIMHBI, TPAHC-
HOPTHUP, LIUPKYJIb, YTOIBHUKH); AEMOHCTPALIMOHHBIN U pa3qaTOYHBIA HAOOPHI IJIaHU-
METPUYECKUX TEJl; JEMOHCTPALIMOHHBINA U Pa3gaTOYHbI HAOOPHI CTEPEOMETPUIECKUX
TEJ, MyJIbTUMEAUIHBIN MPOEKTOP, HOYTOYK C BBIXOJIOM B «HTEpHET.

KaOuneT ocHaleH KOMIUIEKTaMU HarJIIIHBIX OCOOMI, KapT, yU4eOHBIX MakKe-
TOB, CHIEIUAIILHOTO 000pYI0BaHMsI, 00€CEUNBAIOIINX PAa3BUTHE KOMIIETEHLIUN B CO-
OTBETCTBUHU C IPOrPAMMOI OCHOBHOT'O OOIIETO 00pa30BaHusI.



