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HosicuuTeIbHAA 3aNIMCKA
Pabouas mporpamma no anredpe g 9 kiacca cocTaBieHa B COOTBETCTBUU C TOJIOKEHUsIMU DenepalibHOro rocy/1apCTBEHHOTO
0o0pa3oBaTeNbHOTO CTaHAapTa OCHOBHOrO oOmIero oOpa3oBaHMs, HAa OCHOBE mpuMepHOM [Iporpammbl OCHOBHOTO OOIIETrO
oOpa3zoBaHusi 1Mo Maremaruke, aBTopckod Ilporpammbl mo anredpe W.M. 3yOapeBoit, A.I'. Mopnakosuua k yueOHuky A.T.
Mopnkosuua u ap. (M.: Maemosuna, 2014).
Pabouas mporpamMma cocTaBjieHa HA OCHOBAHUHU CJICTYIOIIUX HOPMATUBHBIX JJOKYMEHTOB:
1. ®depnepanbHOro 3akoHa ot 29.12.2012 N 273-D3 (pen. ot 03.02.2014) "OO6 obpazoBanuu B Poccuiickoit denepanuu’ n.6
yacThb 3 cT1.28. @enepanbublil 3akoH 0T 29.12.2012 N 273-D3 (pen. ot 03.08.2018) "O6 ob6pazoBanuu B Poccuiickoit denepannn'n.28
CT.2

2. [TocTanoBieHMS TJ1. TOCYJAapCTBEHHOro caHuTapHoro Bpada P® ot 29.12.2010 r. Ne 189 "OO yrBepxkaenun CanlluH
2.4.2.2821-10 «CaHUTapHO->IHAEMUOJIOTUYECKNE TpeOOBaHMWSI K YCJIOBHSIM M OpraHu3aludu oOydeHus B 00IIeo0pa3oBaTeIbHBIX
YUPEKTCHUIX)

3. ®denepanpHoro nepeuns yaueoOnukon Ha 2019-2020 y4ueOHbIH TOSI.

4, VYyebnoro mmana MOY COI Ne 9 um. A.C. Ilymkuna
[IporpamMma cooTBeTCTBYET MoJIoKeHUsIM DeepaabHOro0 rocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO OOIIEro

oOpa3oBaHMsI, B TOM YKCJIe TPEOOBAHUSIM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl, GyHIaMEHTAIBHOMY SIPY
conepxkanusi obmero oopazosanusi, [IpumepHoit mporpamme mo matemaTtuke. [Iporpamma oTpakaet uaeu U nojoxkenus Kounenmuu
AYyXOBHO-HPABCTBEHHOTO PAa3BUTHS M BOCIUTAHUS JMYHOCTU TpaxnaannHa Poccum, IIporpamMmbl ¢GopmMupoBaHusi yHHBEpPCATbHBIX
yueOHbIx AeiictBuit (YVY /), cocTaBisiomux OCHOBY Jisi CAaMOPA3BUTHUS U HEMIPEPHIBHOIO 00pPa30BaHUs, BEIPAOOTKA KOMMYHUKATUBHBIX
KaueCTB, LIEJIOCTHOCTU OOLIEKYIbTYPHOTO, IMYHOCTHOTO U MMO3HABATEIBHOTO PA3BUTHS yUAITUXCS.

[Iporpamma cooTBETCTBYET TPEOOBAHUSIM K CTPYKTYpE Mporpamm, 3asBiaeHHbIM B @I'OC, u BKIIOYAET:

1. ITosscCHUTENBHYIO 3aIIUCKY.

2. OO011y10 XapaKTepUCTUKY Kypca MaTEMaTUKH.

3. Mecro Kypca MaTeMaTuku B 6a3MCHOM Y4eOHOM ILIaHE.

4. JIn4yHOCTHBIE, METANIPEIMETHBIE U PEIMETHBIE PE3YyJIbTAaThl OCBOEHUS Kypca MaTEMAaTUKH.

5. ConeprkaHue Kypca MaTEMAaTUKH.

6. YueOHO-TeMaTHUECKH MJIaH



7. Pexomenaanuu 1no y4eOHO-METOJUUECKOMY M MaT€pHAIbHO-TEXHUYECKOMY 00€CIIedeHII0 Y4eOHOro mpolecca.

8. [lmanupyemsbie pe3yabTaThl M3YYEHUS Kypca MaTEeMaTHKH.

9. KanennapHo-TeMaTH4ECKOE INIAHUPOBAHUE.

OO0uas xapakTepuCTHKA Kypca MaTeMaTHKH
Hacrosimast mporpamMMa OCHOBHOTO 00IIIero o0pa3oBaHUsl IO MaTeMaTHKE COCTaBlieHa Ha ocHoBe DyHIaMEHTAIBHOTO spa
cofepkanusi obmiero oOpa3oBaHus W TpeOoBaHumid K pe3yiabTaTaMm oOOIIETO 00pa30BaHWsA, MPEACTABICHHBIX B (eneparbHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJAPTE OOIIETro 0Opa3oBaHMsl, C yUETOM IPEEMCTBEHHOCTH C [IpuMepHBIME TIporpaMMaMu ISl
HavaJgbHOTO 00IIero oOpa3oBaHus. B Hel Takke YUYUTHIBAIOTCS OCHOBHBIC HJICH U TIOJ0KeHUS [IporpamMmbl pa3BuTHs U (HOPMHUPOBAHHS
YHUBEPCAIbHBIX YU€OHBIX AEUCTBUMN AJI1 OCHOBHOTO OOIIET0 00pa30BaHUsl.

ConepxaHue MaTeMaTUYECKOro 0Opa3oBaHUSl NPUMEHHUTENIBHO K OCHOBHOM WIKOJIE MPEACTAaBIEHO B BHUJAE CIEIYIOIIUX
COJIEPKATENBHBIX PA3ACNOB. DTO apugmemura, aneebpa; QyHKyuu;, 6eposmHocms u cmamucmuxa, ceomempus. Hapsgy ¢ >TuMm B
coJiep)KaHrue OCHOBHOTO 0OIIero oOpa3oBaHMs BKIIOUEHBI JIBA TOTIOJHUTEIBHBIX METOOJIOTUYECKUX Pa3liema: J02UKA U MHOMCECMEd,
MamemMamuxa 8 UCMOPUYECKOM pa3sumui, 9To CBSI3aHO C peann3allfei meneil o0MeHHTEIUIEKTYaTbHOTO U O0IIEKYIbTYPHOTO PA3BUTHSA
yuanuxcs. CozepkaHue KaXI0T0 U3 ITUX pa3esioB Pa3BOPAYNBAECTCS B COAEPKATEIBHO-METOINIECKYIO IMHUIO, TPOHU3BIBAIOIIYIO BCE
OCHOBHBIE pa3/ielibl COACPKAHM MaTEMaTHIECKOT0 00pa30BaHus Ha TaHHOW cTyrnenn obydenus. [Ipu sTom nepBas munaus — «Jloruka u
MHOKECTBa» — CIIY’KUT IIEJTU OBJAJICHUS YIAIIUMHUCS HEKOTOPHIMH DJIEMEHTAMHU YHUBEPCATHLHOTO MAaTEMAaTHYECKOTO S3bIKa, BTOpas —
«MareMaTuKka B UCTOPHUECKOM Pa3BUTHI» — CIOCOOCTBYET CO3/IaHMIO OOIIEKYIBTYPHOTO, TyMAaHUTAPHOTO (DOHA M3yUueHUs Kypca.

Conepxxanue pazaena «ApudMeTuka» CIyKUT 0a30d AJid JajbHEHIIEro M3y4eHHsl YYallUMUCS MaTeMaTHKH, CIIOCOOCTBYET
Pa3BUTHIO UX JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIb30BATHCS AITOPUTMAMHU, & TAK)KE MPUOOPETEHUIO MPAKTUYECKHUX
HABbIKOB, HEOOXOJUMBIX B IMOBCEAHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHMCIIE B OCHOBHOW IIKOJIE CBS3aHO C pallMOHAJIbHBIMU U
UppALMOHATIBHBIMHU YHCIIaMU, (POPMUPOBAHHEM TIEPBUYHBIX MPEICTABICHUN O ACHCTBUTEIHHOM YHKCIE. 3aBEpIICHNE YUCIOBOW JTMHUU
(cuctemaTtuzanus CBECHUI O IEHCTBUTENBHBIX YUCIAaX, O KOMIUIEKCHBIX YHCIIAX), TaK K€ KaK U 0oJiee CI0KHBIE BOIIPOCHI apu(hMETUKH
(anroput™ EBKNHIa, OCHOBHAS TeopeMa apru(pMETUKH ), OTHECEHO K CTYNEHHU OOIIEro CPeaHero (MOoTHOro) 00pa3oBaHUsl.

Coneprxanue pazzaena «Anredpa» cnocoOCTByeT GOPMUPOBAHUIO Y YUAIIUXCS MATEMAaTHUECKOTO afmapaTa Jjs pemieHus 3a1a4d u3
pa3HBIX Pa3JeioB MAaTEMaTHKH, CMEXKHBIX MTPEIMETOB, OKPY)KAIOIIEeH peabHOCTH. SI3bIK anreOphl MOAUYepKUBAET 3HAUCHUE MATEMATHKU
KaK SI3bIKa JUIS TIOCTPOSHHUS MaTeMaTHUECKUX MOJIENEH MPOILECCOB U SBICHUI peanbHOro Mupa. B 3amaum u3ydeHus: anreOpbl BXOAST
TaKk)Ke pPa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUSI, HEOOXOAMMOTO, B YAaCTHOCTH, IJISi OCBOCHHS Kypca HH(POPMATHKH, OBJaJCHUE
HABBIKAMU JENYKTUBHBIX paccyxacHuil. [IpeoOpasoBanre cUMBOIBHBIX ()OPM BHOCUT CHCIIM(PHUUSCKUIA BKJIAl B pa3BUTHE BOOOPAKCHHSI
yUYalIuXcs, UX CIOCOOHOCTEH K MaTeMaTHYecKOMY TBOPUYECTBY. B OCHOBHOI IIKOJE€ MaTepuan TPYNIUPYETCsS BOKPYT PallMOHATBHBIX
BBIPAXEHUI, a BOMPOCHI, CBA3AHHBIE C UPPALMOHATLHBIMU BBIPAKEHUSMHU, C TPUTOHOMETPUUECKUMU (PYHKIHUSIMU U TpeoOpa3oBaHUSIMU,
BXOJISIT B COJIEp>KaHUE Kypca MaTeMAaTUKH Ha CTapileil CTyeH! 00y4YeHH sl B IIKOJIE.




Conepxanue pazniena «OyHKIMM» HAIEIEHO Ha MOJyuYeHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHUN O (YHKIUHU KaKk Ba)KHEHIIeH
MaTEMaTHYECKONH MOJENM Ui OMHCAHUSA W HMCCIEIOBAHUA Pa3HOOOpPa3HBIX IMpoleccoB. M3yueHHe 3TOro marepuaia CrHocoOCTBYET
Pa3BUTHIO y YYAIIUXCS YMEHHUS HCIOJIb30BAaTh PA3IMYHBIC S3bIKM MAaTEMAaTHKH (CIOBECHBIM, CUMBOJIUYECKHM, TpaduiyecKuii), BHOCUT
BKJIaJ] B (pOPMUPOBAHUE MPEICTABICHUN O POJIM MATEMAaTUKU B PA3BUTUU IIUBIIIM3AIMU U KYJIbTYPHI.

Pazzen «BeposTHOCTb U cTaTUCTHKAa» — 00s3aTeIbHbI KOMIIOHEHT IIKOJIBHOTO 00pa30BaHuUsl, YCUIMBAIOIIMMA €ro MPUKIAIHOE U
NpaKTUYECKOE 3HaAUCHHE. DTOT MaTepuail HeoOX0auM, PEXKE BCEro, sl GOpMUPOBAHUS Y yHaIIUXCs GYHKIIMOHAIBHOM TPAaMOTHOCTU
— YMEHHsS BOCIPUHHUMATh M KPUTHUECKH AaHAIU3UPOBATH HHPOPMALIUIO, MPEICTABICHHYI0 B pa3au4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTMX peajbHBIX 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEUIIINE BEPOSITHOCTHBIE pacueThl. 3yueHue ocHOB
KOMOMHATOPUKHU MO3BOJUT y4alleMycCsi OCYHIECTBIIATh PAaCCMOTPEHHUE CIIydaeB, Iepedop M MOJCUET YMCIia BAPUAHTOB, B TOM YHUCIIE B
MPOCTEHIINX MPUKIAAHBIX 3a/1a4ax.

[Ipy m3yueHWM CTATUCTHUKKA W BEPOSTHOCTH OOOTamIaloTCs TMPEACTABICHUS O COBPEMEHHOH KapTHHE MHpa M METOJaxX €ro
UCCIIeIOBaHMs, (OPMUPYETCS MOHMMAHUE POJIM CTATHCTUKH KaK MCTOYHHMKA COLMAIbHO 3HAYMMON MHGOpPMAIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

Oco0eHHOCThIO pa3fiena «JIoTWka M MHOXKECTBay SIBISIETCSI TO, YTO MPEACTABICHHBIH B HEM MaTepuan MPEUMYIIECTBEHHO
M3y4aeTcs MPU PACCMOTPEHHH PA3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMK MaTepuas HalelleH Ha MaTeMaTH4YeCKoe pa3BUTHE
yuammxcs, GOpMHUPOBAHNUE Y HUX YMEHUS TOYHO, C)KAaTO U SCHO M3JIaraTh MBICTH B YCTHOW M TUCHbMEHHOMN PEUH.

Pasznen «MaTtematrka B ICTOPHYECKOM PAa3BUTHUN» MpenHA3HaYeH A (OPMUPOBAHUS MPEACTABICHUN O MaTeMaTHKE KaK YacTH
YeJI0BEYECKOW KYJIBTYPBI, JUIsl OOIIEro pa3BUTHS IIKOJIBHUKOB, U CO3AaHUS KyJIbTYPHO-UCTOPUYECKON cpenbl 00yueHus. Ha Hero He
BBIJICISICTCS] CHELMAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJMPYETCS, HO COJAEp)KaHHE 3TOro pasjiena OpraHuYHO MPHUCYTCTBYET B
y4eOHOM Tpoliecce Kak CBOETO poJia T'yMaHUTApHbIN (POH MPH pacCMOTPEHUH MPOOJIEMATUKU OCHOBHOTO COJEPXKaHUS MAaTEMaTUYECKOTO
oOpa3oBaHUs.

B xone npenonaBanus anredpsl B 9 kiacce, paboThl Haj (OPMUPOBAHUEM Y YUAIIMXCS YHUBEPCAJIbHBIX YYEOHBIX NEUCTBUMN CIeIyeT
oOparath BHUMaHUE HA TO, 9YTOOBI OHU OBJIAJICBAIM YMEHUSAMH OOIICY4eOHOTO XapakTepa, pa3HOOOpa3HbIMHU CIIOCO0aMU e TETHbHOCTH,
MpUOOPETAIN ONBIT:

* MJITAHUPOBAHUS M OCYIIECTBICHUS aJTOPUTMUYECKON JIEATEIHHOCTH, BHITIOJTHEHUS 33JaHHBIX U KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB,;
* pElIeHUsT Pa3HOOOPA3HBIX KIACCOB 3a/1ay M3 Pa3IUYHBIX Pa3felioB Kypca, B TOM YMCIE 3a/1a4, TPEOYIONINX MOUCKa MyTH U CIIOCOO0B
pEIICHNS;

* HCCIIEIOBATENBCKON ACSITEIbHOCTH, PAa3BUTHUS HICH, TIPOBEACHUS SKCIIEPUMEHTOB, 0000IIEHHS, TOCTAHOBKH

1 GOpMYIMPOBAHMS HOBBIX 33]1a4;

* SICHOTO, TOYHOI'O, TPAMOTHOTO HU3JIOKEHUS CBOMX MBICIECH B YCTHOM M MUCBMEHHOW (opMe, HCIOJIB30BAHUS PA3IUYHBIX S3BIKOB
MaTEeMaTHKHU (CIOBECHOTO, CUMBOJIMYECKOTr0, Tpadudeckoro), CBOOOJHOTO Mepexoa ¢ OJHOTO s3blKa Ha APYTroM IJs WILIIOCTpPALUH,
MHTEPIIPETALNN, APTYMEHTAlUU | TOKA3aTeIbCTBA,;




* IPOBEICHUS JOKA3aTEIbHBIX PACCYKICHHM, apryMEHTAIMH, BEIABIXKEHUS TUIIOTE3 U UX 0OOCHOBAHUS;
* MIOMCKa, CUCTEMAaTH3aI1H, aHATIM3a U KiIaccu(ukamy HHPOpMAIIH, UCTIONb30BaHUS pa3HOOOPa3HbIX HH(POPMAIIMOHHBIX UCTOYHUKOB,
BKJIIOYasi y4eOHYIO U CIIPaBOYHYIO JTUTEPATYPy, COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.

N3ydyenue MaTeMaTHKH HA CTYIIEHH OCHOBHOTI'0 00111ero 00pa30BaHUsl HANIPABJIEHO HA TOCTHKEHHUE CJIeAYIONIMX 1eJIeii:

. OBJIaACHHUC CHUCTEMON MAaTEMaTUYE€CKUX 3HAHUU U YMGHHﬁ, H€O6XOI[I/IMI)IX HJI IPUMCHCHU B HpaKTquCKOﬁ ACATCIIBHOCTH,
N3Yy4CHUA CMC)KHBIX TUCIHUILIINH, ITPOJOJIKCHUA O6paBOBaHI/I$I;
. HHTCIUICKTYAJIbHOC PA3BUTHUC, q)OpMI/IpOBaHI/Ie Ka4YCCTB JINYHOCTH, HGO6XOI[I/IMI)IX YCJIIOBCKY JIA HOHHOH@HHOfI KHN3HHU B

COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMAaTUYECKOW AESTENbHOCTHU: SICHOCTH M TOYHOCTH MBICIHM, KPUTHUYHOCTH MBIIIJICHHUS,
MHTYULIMHU, JIOTHYECKOTO MBIIUICHUS], 3JIEMEHTOB aJITOPUTMUYECKOW KYJIbTYPHI, MIPOCTPAHCTBEHHBIX IMPEACTABICHUM, CIIOCOOHOCTH K
IIPEOJOJIEHUIO TPYIHOCTEN;

° (1)OpMI/IpOBaHI/Ie HpCI[CTaBJ'IeHI/Iﬁ 00 HACAX U MCTOJAAX MAaTCMATHKH KaK YHUBCPCAJILbHOT'O A3bIKa HAYKHW M TCXHUKH, CPCACTBA
MOJCINPOBAHUA SIBJICHUM U IMponIecCCOB;
° BOCIIMTAHHUC KYJIbTYPBI JTUYHOCTH, OTHOHICHHA K MATCMATHKC KaK K 4YaCTu O6Il[quHOBequK0ﬁ KYJbTYPHI, I/Irpanmeﬁ

0COOYI0 pOJIh B OOIIIECTBEHHOM Pa3BUTHH.
Heau n3yuenuss Kypca ajaredpsl B 9 Kiacce.

[lenn xypca:

1)Pa3BuTre BBIUMCIUTENBHBIX U (DOPMATBHO — ONMEPATUBHBIX ANTeOpandecKUX YMEHUW 0 YPOBHS, MO3BOJISIONIETO YBEPEHHO
HCIIOJIb30BaTh UX MIPU PEIICHUH 33/1a4 MaTEeMaTUKH U CMEXKHBIX PEIMETOB;

2) YcBoeHue anmapaTa YpaBHEHUW W HEPABEHCTB KaK OCHOBHOI'O CpPEICTBA MATEMATHYECKOTO MOAECIMPOBAHUS MPHUKIIATHBIX
3a/ad;

3) OcymiecTBienne PyHKIIMOHATBHON TOATOTOBKH IITKOJIBHUKOB.

3amaun kypca: OBnajeHUE CUCTEMON MAaTeMAaTHYECKUX 3HAHUW M yMEHUH, HEOOXOAMMBIX B IMOBCEIHEBHOW JKU3HU U TPYAOBOU
NESATEeIbHOCTU KaXXJIOMY Y€JIOBEKY B COBPEMEHHOM 00I1IeCTBE, POPMHUPOBAHUE U PA3BUTHE CPECTBAMU MATEMATHUKH WHTEIIIEKTYaIbHbBIX
Ka4eCTB JTUYHOCTH.

N3ydenune MmareMaTKu B OCHOBHOM IIIKOJIE J1a€T BO3MOXKHOCTh 00YUYaIOIIUMCS IOCTUYD CIAEAYIONTUX PE3yIbTaTOB Pa3BUTHS:

B JJMYHOCTHOM HANPaBJIEHUM:
1)ymeHwue SICHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MBICJIA B YCTHOW M MMCBMEHHOM peuH, MOHMMATh CMBICII TIOCTABJICHHOW 3aJ1auH,
BBICTPANBATh apTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI;

2) KpUTUYHOCTH MBIIUJICHUS, YMEHHUE PACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BHICKA3BIBAHMS, OTIIMYATh TUTIOTE3Y OT (haKTa;

3) mpeacTaBiIeHHE 0 MATEMATHIECKON HayKe Kak chepe 4eIOBeUeCKOU NesaTeTbHOCTH, 00 dTarax ee pa3BUTHUS, O €€ 3HAUUMOCTH JJIs



Pa3BUTHS ITUBWIN3AINY;

4) KpeaTUBHOCTh MBITUICHHSI, HHUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH TMPU PEIICHHUH MAaTEMAaTHYECCKUX 3a1a4;
5) yMeHMEe KOHTPOIMPOBATH MPOIIECC U PE3YNIHTAT YICOHONW MaTeMaTUIECKON ACATEIHHOCTH;

6) cIOCOOHOCTH K SMOILIMOHAJIBHOMY BOCTIPUSITUIO MAaTEMAaTUUECKUX OOBEKTOB, 3a]1a4, PEIICHU, pacCyK/ICHUI;

B MeETanpeaAMETHOM HalnpaBJICHHUHA:
1) IICPBOHAYAIBHBIC ITPCACTABICHUA 00 HACAX U 0 MCTOAaX MAaTCMATHUKHU KaK 00 YHUBCPCAJIbBHOM A3BIKC HAYKH U TCXHUKHU, O CPCACTBC
MOICIIMPOBAHUA SIBICHUM )41 IMpOHECCCOB,

2) yMeHME BHJIETh MAaTEMATHUYECKYIO 3aJauy B KOHTEKCTE NMPOOJIEMHON CUTyalluu B APYTUX JUCLUUIUIMHAX, B OKPYXKAIOIIEW KU3HU;
3) yMeHHE HaXOAUTh B Pa3IMYHbIX HCTOYHUKAX UH(POPMAIIHIO, HEOOXOAUMYIO JJIsl PELIEHUS] MaTeEMaTUYECKUX MPOOJIeM, U IPEICTABIATh
ee B MOHATHOW (opMe; NPUHUMATh PEUICHHE B YCIOBHUSAX HEMOJHOM M M30BITOUHOM, TOUYHOM M BEPOSATHOCTHON HH(OpMaLNU;
4) ymMeHue MOHMMAaTh M HCIOJIb30BATh MAaTEMAaTUYECKHUE CPEICTBA HAIVISIAHOCTU (rpauKH, AHArpaMMbl, TAOJUIBI, CXEMbI U JIp.) IS
WJUTIOCTPALINH, WHTEpIIPETALINH, apryMEHTaluu;
5) ymeHue BbIABUraTh TUNOTE3bl MPU pEHIEHMH Yy4eOHbIX 337a4 M MOHMMAaTb HEOOXOJMMOCTh HUX  IPOBEPKHU;
6) ymMeHue MNPUMEHSATh HHIYKTUBHBIE M JEIYKTUBHBIE CIIOCOOBI PAacCyKIEHUM, BUIETh pa3IUYHbIe CTPATErMHM pEIIEHUs 3aj]ady;
7) MOHUMaHUE CYIIHOCTH AJITOPUTMHUYECKHUX MPEANHCAHUN M yMEHHE JNEHCTBOBATh B COOTBETCTBUHU C MPEIIOKEHHBIM aJITOPUTMOM;
8) yMeHue CaMOCTOSITeIbHO CTaBUTh II€JIM, BHIOMpAaTh U CO3[aBaTh AJITOPUTMbI ISl PEIICHHUS] YYEOHBIX MATEeMAaTHUYECKUX MpPOOJieM;
9) yMeHHe MJIaHUPOBaTh WU OCYUIECTBJIATH JEATEIbHOCTh, HAMPABICHHYI0 Ha pEUIeHWE 3aJad HCCIEN0BAaTEIbCKOIO XapaKTepa;

6 npedmemuom Hanpaejienuu.

1) oBnaseHue 0a30BbIM NMOHSITUHWHBIM aNIapaToM IO OCHOBHBIM paslielaM COAEp)KaHUS;, NPEICTaBICHHE 00 OCHOBHBIX HM3y4aeMbIX
NOHATUSX (YUCIIO, TeoMeTpuueckas (urypa, ypaBHEHUE, (DyHKLHSA, BEpOSATHOCTb) KaK BaKHEMIIMX MaTEMaTHUYECKUX MOJECIAX,
MTO3BOJISFOILIAX ONKCHIBATH U u3y4aTh peasbHbIe IIPOLIECCHI " SIBJICHUS,
2) yMeHue paboTaThb C MAaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATH, M3BJIEKATh HEOOXOAUMYIO WMH(OpPMAIUIO), TOYHO U TPAMOTHO
BBIPAXKAaTh CBOU MBICJIM B YCTHOM M MHUCHbMEHHOM peyd ¢ MPUMEHEHUEM MATeMaTHYE€CKOW TEPMUHOJIOTMH U CHUMBOJIMKH, UCIIOIb30BAThH
paziuyHble S3BIKM MAaTeMaTUKW, NPOBOIAUTH KilacCU(UKAIMK, JIOTUYECKHE OOOCHOBAHMS, JOKA3aTelIbCTBA MAaTEMAaTHUYECKHX
YTBEPKACHUN;

3) pa3BuUTHE NPEICTABICHUN O YUCIE W YHUCIOBBIX CHUCTEMAaX OT HATYPaJIbHBIX A0 JCUCTBUTENIbHBIX YHCEN;, OBJIAJICHUE HaBbIKAMU
YCTHBIX, IIMCBMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYMCIICHUN;
4) oBnageHNEe CUMBOJIBHBIM SI3bIKOM alreOpbl, MPUEMaMU BBITIOJHEHHS TOXKIECTBEHHBIX MpeoOpa3oBaHUil pallMOHATIBHBIX BBIPAKEHUH,
pelIeHUs] ypaBHEHUI, CUCTEM YpAaBHEHUM, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHE MCIIOJIb30BaTh WICI0 KOOPAMHAT Ha IJIOCKOCTH
IUIA MHTEpIpeTaluy yYpaBHEHHUM, HEPABEHCTB, CUCTEM; YMEHHE MPUMEHSTh airedpandeckue mpeoOpa3oBaHMs, anmnapaT ypaBHEHHH U



HEPABEHCTB TUISE peleHus 3a1aq u3 pa3IUYHbIX pasaenos Kypca;
5) oBnameHue CUCTEMOW (PYHKIMOHAIBHBIX TOHATUN, (YHKIMOHAIBHBIM S3bIKOM W CHMBOJIMKOW;, YMEHHE HCIIOJIb30BaTh
byHKIIMOHaTBHO-TpaduIecKue IpeCTaBICHUS TUTST OTHCaHUs u aHanm3a peasbHBIX 3aBHCHMOCTEH;
6) OBJIaJIECHUE OCHOBHBIMU CIIOCOOAMU MPECTABICHUS U aHAJN3a CTATUCTUYECKUX JTaHHBIX; HATMYUE TIPEICTABICHUNA O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJlbHOM MHpPE M O Ppa3IMYHBIX  CHOCO0aX MX  M3y4yeHUs, O  BEPOSTHOCTHBIX  MOJEISX;
7) yMeHUE NIPUMEHATh U3yYEHHBIE TIOHATHUS, PE3YJIbTAaThl, METO/ABI ISl PELIECHUS 3a/1a4 MPAKTUUECKOTO XapaKTepa U 3a/1a4d U3 CMEXKHbIX
JUCLMILIMH C UCIIOJIb30BAHUEM ITPU HEOOXOIMMOCTH CIIPABOYHBIX MaTEpUANIOB, KAIbKYJIATOPa, KOMIBIOTEPA.
MecTo Kypca MaTeMaTHKH B 0a3UCHOM y4eOHOM IJIaHe
basucHslil yueOHBbIN (00pa3oBaTeNbHbIN) IUIaH Ha U3yYEHUE anreOpsl B 9 Kilacce OCHOBHOM IMIKOJIBI OTBOAUT 3 yaca B Heaento (34
yueOHbIX Henenb no CAHnuny), Bcero 102 ypoka.
JInuHoCTHBIE, MeTanpeIMeTHbIE U MPeIMETHbIE Pe3yJIbTAThl 0CBOEHHUSI COJEeP:KAHUA Kypca
Matematnuyeckoe oOpa3oBaHUE ABIISIETCS 005S3aTEIbHON M HEOTHEMIIEMOM YaCThIO 00IIEro 0Opa3oBaHus Ha BCEX CTYIEHSIX
mkosbl. O0yyeHrne MaTeMaTUKe B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHIKEHUE CIEAYIOIINX pe3yabmamos.
8 HanpasaeHuu TUYHOCMHO20 PA3BUNUL
o  ®opMupoBaHHE MPECTABICHUI O MATEMATHKE KaK 9aCTH OOIIEUEI0BEYECKOM KYIbTYPHI, O 3HAUNMOCTH MAaTEMATHKHU B
Pa3BUTUH IIUBUWIIM3AIMHA U COBPEMEHHOTO O0IIECTBa;
o  Pa3BuTHE TOTHYECKOTO M KPUTHUECKOTO MBIIIJICHHS, KYJIBTYPBI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
o  ®opMHpOBaHME UHTEIJIEKTYaJIbHOM YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEO0JICHUIO MBICITUTEbHBIX
CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIbITA;
«  Bocnuranue kauecTB TMUHOCTH, 00ECMIEUUBAIOIINX COLUATBHYIO MOOUIBHOCTD, CHOCOOHOCTH MPUHUMATD
CaMOCTOSITENIbHbIE PEIICHNUS;
o  ®opMupOBaHME KAaYECTB MBIIUICHUS, HEOOXOAUMBIX JUJIs aJaTallii B COBPEMEHHOM MH(POPMAIMOHHOM O0IIIECTBE;
o  Pa3BuTHe uHTEpEca kK MATEMAaTHYECKOMY TBOPUYECTBY M MATEMATUUECKUX CITIOCOOHOCTEH;
e  YMeHwue 5ICHO, TOYHO, TPaMOTHO M3J1araTh CBOM MBICIIM B YCTHOW U MUChMEHHOW PEeUH, IOHUMATh CMBICI ITOCTABJICHHOM
3aJla4d, BEICTPAuBaTh apTyMEHTAIUIO, IPUBOAUTH IPUMEPHI B KOHTPIIPUMEDHI;
o  KputnynocTs MbIlIUIeHNS, yMEHHE PACTIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BRICKAa3bIBAHNUS, OTIMYATh THIIOTE3Y OT (haKTa;
o IIpeacraBnenue o MaTeMaTHUECKOI HayKe Kak cepe 4eToBeUeCKO AeITeTbHOCTH, 00 dTanax ee pa3BUTHs, O ee
3HAYUMOCTH JJIs1 Pa3BUTHUS [TUBUIIH3AIINH;
«  KpeatuBHOCTb MBIIIIEHUS, UHULIUATUBA, HAXOIUYMBOCTb, aKTUBHOCTb IIPU PELIEHUH MAaTEMATUUECKUX 3a7a4;
o  YMeHHue KOHTPOJIMPOBATH MPOLIECC M PE3YNIbTAT YYCOHON MAaTeMAaTUYECKOM A TEIbHOCTH;
o  CnocoOHOCTB K MOIMOHATILHOMY BOCHPHUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUHN, pacCy>KICHHI;
6 MemanpeoMemHOM HaNPAGIeHUU.:



o  Pa3zBuTue npencraBnenuii 0 MareMaTuke Kak (opMe OMUCAHUS U METO/I€ TTO3HAHUS AEHCTBUTENLHOCTH, CO3JaHUE YCIIOBUI
I IPUOOPETEHUS IEPBOHAYAIFHOTO OIbITa MATEMAaTUYECKOTO MOJICTTUPOBAHHS,;

o  ®opmMupoBaHHe OOLTNX CIOCOOOB MHTEIIEKTYaTbHOM IEATEIBHOCTH, XapaKTEPHBIX JJI1 MAaTEMATUKH U SBISIOIIUXCS
OCHOBO! MM03HABATEIBHON KYJIBTYPbI, 3HAUUMOM JIJIs1 pa3UYHbIX c(hep YeTOBEUECKOM NeATeIbHOCTH;

o IlepBonauanbHble IpeaCTaBICHUS 00 UAESIX U O METOJIaX MAaTEMAaTUKU KaK YHUBEPCAIIHOM SI3bIKE HAYKU U TEXHUKH,
CPEICTBE MOJECIMPOBAHHUS SBICHHUI U ITPOLIECCOB;

e  YMeHue BUAETh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX JUCLUILUIMHAX, B OKPYXKAIOLIEi
KU3HY;

e  YMeHue HaXOJUTh B PA3IMYHBIX HICTOYHHKAX MH(OPMALIKIO, HEOOXOIUMYIO JIJIsl pELICHUs] MATEMAaTHYECKUX MTPOoOIIeM,
IPEJICTaBIATh €€ B IOHIATHON (popMe, IPUHUMATh PEIICHNUE B YCIOBUSIX HEMOJIHOW U M30BITOYHOM, TOYHON U BEPOSITHOCTHOU

uH(popmanuu;
e  YMeHue NOHMMAaTh U UCMOJIb30BATh MATEMATUYECKHUE CPEJCTBA HATISIHOCTH (rpadmKH, JuarpaMMbl, TAOJIULIBI, CXEMbI U
Ap.) U1 WUTFOCTPALUH, UHTEPIPETALNN, APTYMEHTALUN;

o  YMeHHE BbIJIBUTaTh TUIIOTE3BI IIPH PEIICHUU YICOHBIX 3aJ1a4, MOHUMATh HEOOXOIUMOCTh UX IMPOBEPKH;
o  YMeHHe NpUMEHATh MHAYKTUBHBIC M JICTYKTUBHBIC CIIOCOOBI PacCyICHHM, BUACTh Pa3IMYHbIC CTPATCTUU PEIICHUS 3a/aY;
o  IloHumaHHe CYIIHOCTH aJTOPUTMHYCCKUX MPEANMUCAHNN U YMEHHUE ICHCTBOBATh B COOTBETCTBHH C TIPETIOKCHHBIM
aJITOPUTMOM,;
e  YMeHHe CaMOCTOSITEIILHO CTaBUTh IICJIH, BEIOUPATh U CO3/1aBaTh aJTOPUTMBI JIJIS PEIICHHUS YIeOHBIX MATEMAaTHISCKUX
npo0Jem;
e  YMeHUE TUTaHUPOBATh U OCYIIIECTBIISTh ICATEILHOCTD, HAMPABICHHYIO HA PEIICHHE 3a/1a4 HCCIIEI0BATEIHCKOTO XapaKTepa;
8 NPeOMemHOM HaANPABIeHUU!
. OgaieHe MaTeMaTHYECKUMU 3HAaHUSMHU U YMEHUSMHU, HEOOXOIMMBIMH JIJIS IIPOJIOJDKEHUST 00pa30BaHMs, H3YICHHUS
CME)KHBIX TUCIUILINH, IPUMEHEHHS B IIOBCETHEBHOM JKU3HH;
. Coznanue GpyHIaMeHTa JUIT MaTEMaTHUYECKOTO Pa3BUTHS, POPMHUPOBAHUS MEXaHU3MOB MBIIIJICHHS, XapaKTePHBIX JIJIs
MaTEeMaTHYECKOH JIeITeIbHOCTH;
. OgJaieHre 0a30BbIM MOHATHHHBIM aIllIapaToM 0 OCHOBHBIM pa3jieiiaM COJICPIKaHus, IPEACTaBICHNE 00 OCHOBHBIX
W3y4aeMbIX MOHATHIX (YHCII0, TeOMETpUYecKas GUrypa, ypaBHeHHE, BEPOATHOCTD) KaK BAKHEHIIIMX MAaTEMaTHYECKUX MOCIISX,
MO3BOJISIOIINX OMUCHIBATh U U3y4YaTh PeaibHBIC TPOLIECCHI U SBJICHMS,

. YMeHue padboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (aHATU3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(OPMAIUIO), TPAMOTHO
MIPUMEHSITh MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PAa3IMYHBIE SI3bIKM MATEMATHUKY;
. Pa3BuTHe npeacTaBaeHU 0 YUCIE, HATYPaJbHbBIX YHCEII, OBJIAJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX

BBIYHCJICHU;



. OBnazneHrne OCHOBHBIMH CIIOCOOAMHU MPEACTABICHUS U aHAJIM3a CTATUCTUUECKUX JAaHHBIX; HATMYHUE MPEACTABICHUHN O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PA3IUYHBIX CIIOCO0aX UX U3yUEHUs, O BEPOATHOCTHBIX MOJEIISAX;

. YcBOeGHHE CHCTEMAaTHYECKUX 3HAHUH O TUIOCKUX (PUTypax U X CBOMCTBAX, a TAKXKE Ha HATJISITHOM YPOBHE — O
IIPOCTENIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IIPUMEHITh CUCTEMATUYECKHUE 3HAHUS O HUX ISl PEIIEHUS TEOMETPUYECKUX U
IIPAaKTUYECKUX 3a/1a4;

. YMeHus u3MepsITh JIMHBI OTPE3KOB, BEJIMYUHBI YTIIOB, UCIIOJIB30BaTh (POPMYJIbI ISl HAXOKICHUS IEPUMETPOB, MIOIIAEH
1 00bEMOB F€OMETPUIECKHUX PUTYP;

. YMeHue npuMeHsITh U3yYeHHbIE IOHATHS, PE3YIbTaThl, METObI AJIs PEILICHUS 3a7a4 IPAKTUUECKOI0 XapakTepa U 3aJad U3
CMEXXHBIX JUCIHUIUIMH C UCIIOJIb30BAHUEM IIPU HEOOXOIMMOCTH CIIPABOYHBIX MaTEpUANIOB, KaJIbKYyJIATOPa, KOMIBIOTEPA.

. YMeHue npoBouTh Kilaccu(puKaium, JOrTH4eckie 000CHOBaHMsI, JOKa3aTENbCTBA MaTEMAaTHUECKUX YTBEPIKICHUH;

. YMenune pacrio3HaBaTh BHIbI MATEMAaTHIECKUX YTBEPKACHUN (aKCHOMBI, OTIPEIeTICHHSI, TCOPEMBI U Ap.), IPsIMbIE U
oOpaTHBIE TEOPEMBI;

. OBnazneHne CUMBOJIBHBIM SI3IKOM aIreOphl, MPHUEMaMH BBITIOTHEHHS TOXKIECTBEHHBIX MTPE0OPa30BaHN PAIIMOHATBHBIX

BBIPAKEHN, PELIEHUS YPABHEHUH, CUCTEM YPaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHE MCIOJI30BATh UJICK0 KOOPANHAT Ha
MJIOCKOCTH JIJIsl MHTEPIIPETAallMi YPaBHEHU, HEPABEHCTB, CUCTEM, YMEHUE IPUMEHATh allre0pandecKkue npeoopa3oBaHus, anmnapaT
YPaBHEHUH U HEPABEHCTB ISl PEILICHMS 3a/1a4 U3 Pa3IMYHbIX Pa3JeioB Kypca;

. OBnazeHue cucTeMoil (PyHKIIMOHAIBHBIX MOHATUN, (DYHKIIMOHATIBHBIM SI3bIKOM U CUMBOJIMKOM, YMEHUE HA OCHOBE
(GyHKIIMOHATBHO-TpahUueCKUX MPEeACTaBICHUIN OMUCHIBATh U AHAIU3UPOBATh pealbHbIE 3aBUCUMOCTH;
. OBnazieHNE T€OMETPUYECKUM SI3BIKOM, YMEHUE UCIIOJIB30BATh €0 JJII ONUCAHUS IIPEAMETOB OKPYKAIOIIETO MUPA, PAa3BUTHE

MIPOCTPAHCTBEHHBIX MPEJCTaBICHUIN 1 N300pa3UTEIbHBIX YMEHUN, TPUOOPETCHHE HABBIKOB T€OMETPUUYECKUX MTOCTPOCHUI.
JIMYHOCTHBIMM pe3yIbTATAMHU U3y4YEeHUS NpeaMera «MaTteMaThuKay SBISIIOTCS CIEAYIOIINE KauyecTBa:
e HE3aBUCUMOCTb U KPUTUYHOCTH MBIIUICHUS;
e BOJISI U HACTOMYMBOCTD B IOCTUKEHUH LICIIH.
CpencTBOM NOCTUKEHUS STUX PE3YIbTATOB ABJISETCS:

. cucTeMa 3aJlaHuil Y4eOHUKOB;
. npeAcTaBiieHHas B yueOHHMKAxX B SBHOM BUJIC OPTaHU3aIIMs MaTepualia 1o MPUHIIUITY MUHUMAKCa;
. HCII0JIb30BaHUE COBOKYITHOCTU TEXHOJIOTHUM, OPUEHTUPOBAHHBIX HA Pa3BUTHE CAMOCTOSITEIbHOCTA U KPUTUYHOCTH

MBIIUICHUS: TEXHOJIOTHS MPOOJIEMHOIO IMAIora, TEXHOJIOTUSl POJYKTUBHOTO YTEHUS, TEXHOJIOTUSI OLICHUBAHUSI.
MeTtanpeaMeTHBIMH pPe3yIbTATaAMM U3yUeHUs Kypca «MareMaTukay sIBISIOTCS IepBOHAYAIbHbIC IPEACTaBICHUS 00 UAESIX U O
METOJaX MaTEMATUKN KaK YHUBEPCAIBHOM SI3bIKE HAYKHW U TEXHUKH, CPEACTBE MOAEIUPOBAHUS SBICHUN U ITPOLIECCOB;
. YMEHHE BHJIETh MAaTEMAaTUUYECKYIO 3a7]auy B KOHTEKCTE MPOOIEMHON CUTYyallu B IPYTUX JUCIHUIUIMHAX, B OKPYKAIOIIEH
KU3HU;



. YMEHHE HaXxOJIUTh B PA3IUYHBIX UCTOYHUKAX HHPOPMAIUIO, HEOOXOIUMYIO ISl pEICHUS] MAaTEMAaTUYECKUX MPooIIeM,
MPEJICTaBIATh €€ B MMOHIATHON (popMe, MPUHUMATH PEIICHHUE B YCIOBUSIX HEMOIHOW U M30BITOYHOM, TOYHON M BEPOSITHOCTHOU

uHbOpMaIny;

. yMEHHE MOHUMAaTh U UCIOJIb30BaTh MAaTEMAaTUUECKUE CPEICTBA HATJISAHOCTH (Tpaduku, quarpaMmbl, TaOIUIIBI, CXEMBI U
Ap.) JUI WITIOCTPAIK, UHTEPIPETALUY, apTyMEeHTaIUH;

. yYMEHUE BBIJBUTaTh TUIIOTE3BI IPU PELICHUN Y4eOHBIX 3a/1a4, TOHUMAaTh HEOOXOAMMOCTh UX MTPOBEPKH;

. yMEHUE MPUMEHSATh UHIYKTUBHBIE U JeTyKTUBHBIE CIIOCOOBI pacCyK/IeHUH, BUACTh PA3IUYHbIC CTPATETUN PEIICHUS 3a/1a4;

. MOHUMAaHHE CYITHOCTH aJIrOPUTMHUYECKUX NPEANMUCAHUN U YMEHUE ISHCTBOBATh B COOTBETCTBUU C MPEIJI0KECHHBIM
aJITOPUTMOM,;

. YMEHHE CaMOCTOSITEIbHO CTaBUTh LI, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI [l PEILICHUS YUEOHBIX MaTEMaTHYECKUX
npo0JieM;

. YMEHHE MJIaHUPOBATh M OCYIIECTBIISATH JEATEIbHOCTD, HAITPABJICHHYIO Ha PEIICHUE 33]]a4 NCCIIEI0OBATEIbCKOTO XapaKkTepa,

IIpeaMeTHBIMHU pe3yJibTaTaMH H3ydCHHS NpeaMeTa «MaTteMaThKay SIBISIOTCS CIASAYIOIMNE YMEHUS
9-i1 KJ1acc.
Hcnonvzoeams ipu pelICHUN MaTeMaTHYECKUX 3a7a49, UX 0OOCHOBAHHH M MPOBEPKE HAWACHHOTO PEIICHUSI 3HAHHE O:

. CBOMCTBAax YHCIOBBIX HEPABEHCTB;

. METO/aX PEIICHHs JINHEWHBIX HEPABEHCTB;

. CBOMCTBAxX KBaJIpaTUYHON (DYHKIINH;

. METO/IaxX PELICHUs KBaPATHBIX HEPABEHCTB;

. METOJI€ MHTEPBAJIOB JIJISl PEIICHHS PAallMOHAIBHBIX HEPABEHCTB;

. METO/Iax PEIICHUs CUCTEM HEPABEHCTB;

. CBOMCTBax ¥ rpaduke PyHKIIUU IPU HATYPAIHHOM N,

. OIPEJICJICHUH U CBOMCTBAX KOPHEHN CTENECHHU N;

. CTENEHSX C pallMOHATbHBIMU MMOKA3ATEISIMU U UX CBOMCTBAX;

. ONpeNEeICHUN U OCHOBHBIX CBOMCTBAX aprU(PMETHUYECKOI Nporpeccun; Gopmylie JUisl HaXO0KACHHUS CYMMBbI €€ HECKOIBKUX
MEPBbIX YICHOB;

. ONpeJeIeHUN U OCHOBHBIX CBOMCTBAX F€OMETPUYECKOM Mporpeccun; popmylie JUisl HaXO0XKACHHUSI CYMMbI €€ HECKOJIbKHUX
MEPBbIX YICHOB;

. dbopmye st CyMMbl OECKOHEYHOM reOMETPUUYECKON MPOTrPECCUH CO 3HAMEHATEJIEM, MEHBILIUM 10 MOJIYJIIO €IMHUIIBIL.

. Hcnonv3o6ams CBOICTBA YUCIIOBBIX HEPABEHCTB JIJIsl IPeOOpa30BaHUsl HEPABEHCTB;

. 00Ka3b18ams MPOCTEHIIINE HEPABEHCTBA;

° peuanio JIMHEHHBIC HCPABCHCTBA,



. cmpoums TpapuK KBaApaTUIHON (YHKIIMN U UCIIOIB30BATh €r0 MPH PEIICHUH 3a/1a4;

. peuams KBaIpaTHBIC HEPABEHCTBA;

. pewams panoHaTbHBIC HEPABEHCTBA METOJIOM HHTEPBAJIOB,;

. peuams CUCTEMbl HEPABEHCTB;

. cmpoumbs Tpa@uK QYHKIMKM TIPU HATYypaIbHOM N U UCIIOJIB30BaTh €TI0 IIPH PEIICHUU 3a]1a4;

. HaxoO0ums KOPHU CTETICHU N,

. UCNOJIb306amMb CBOMCTBA KOPHEH CTEIICHH N TIPH TOXICCTBECHHBIX IIPEOOPA30BAHUSX;

. HAaxoO0umu 3HAYCHHS CTCIICHEH C pallMOHAILHBIMU TTOKA3aTeIISIMH,

. pewuams OCHOBHBIC 3a/1a4M Ha apU(PMETUUECKYIO U TEOMETPUUICCKYIO MPOTPECCUU;

. HAxXo0ums CyMMY O€CKOHEYHOM reOMeTPUUYECKOM MPOrPECCHH CO 3HaMEHATEIeM, MEHBIIIMM 10 MOJTIYJIIO €IUHHIIBI,
. HAxo0ums PereHus «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPHIX UCIIOIB3YIOTCS MaTEMAaTHUCCKUE CPEIICTBA;
. co30asams IPOIYKT (pe3yabTaT MPOCKTHOU AEATEILHOCTH ), JJI U3YUEHUS U ONTUCAHUS KOTOPOTO UCITOIB3YIOTCS

MaTeMaTHYECKHE CPEACTRA.
Pecyramuenvie YY/I.

— CaMOCTOSTEIILHO 0OHapycusams U (hopmyauposams NpooIeMy B KIIACCHON W MHANBUAYATHLHON YU4eOHOU MeATeILHOCTH,

— 8bl0BU2AMb BEPCUU  PEIICHUS MPOOJEMbI, OCO3HABaTh KOHEUHBIM pE3yNbTaT, BBIOUpPATh CPEJACTBA JOCTHIKCHHUS IIETH U3
MIPEIOKCHHBIX WJIH UX UCKATh CAMOCTOSITEIIBHO;

— cocmaenams (MHIMBUAYAIHHO UK B TPYIIE) IUIAH PEIICHUs TPOOIEMBbI (BBIMTOTHEHUS MPOEKTA);

— no0bupams K KaX101 nmpobdiieMe (3a1aue) aIeKBaTHYIO €l TEOPETUYECKYIO0 MOJICIIb;

— paboTasgs 1O TPEMIOKEHHOMY WM CaMOCTOSITEIbHO COCTAaBICHHOMY IUIaHY, UCHO/Ib306amb HAPSAY C OCHOBHBIMH U
JIOTIOJTHUTENIbHBIE CPENICTBA (CIIPaBOYHAs JINTEPATYPa, CIIOKHBIE MPUOOPHI, KOMITBIOTED);

— NJIGHUPOBAMb CBOIO MHIUBHUAYATIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;

— pabomamp 1O CAaMOCTOSTEIILHO COCTABICHHOMY IUIAHY, CBEPSSACH C HUM U C IEJIbIO IESITEIIbHOCTH, UCTIPABIISS OMMUOKH, UCTIONB3YS
CaMOCTOSTEIILHO TI0/T0OpaHHbIe cpecTBa (B TOM uncie U MaTepHeT);

— CBOOOIHO 10.16b308aMbCs BBIPAOOTAHHBIMUA KPUTEPHSIMU OIEHKH W CAaMOOIICHKH, MCXOIS W3 IIEJM M UMCIOIIUXCS KPUTCPHCB,
pasyinyasi pe3yJbTaT U CoCOObI ICHCTBUIA;

— B XO/JI¢ TIPEJICTABIICHUS MTPOCKTA 0A8aAmMb OYeHKY €ro Pe3yJIbTaTaM;

— CaMOCTOSTEIILHO 0CO3HA8AMb TIPUINHBI CBOETO yCIeXa WIIM HEeyCleXa U HaXOIUTh CITOCOOBI BBIXO/1a U3 CUTYAIlUH HEYCIIeXa,

— yMemb OyeHums CTENEHb YCIEIIHOCTH CBOEH MHANBUIYabHON 00pa30BaTeIbHOMN 1eATeIbHOCTH;

— 0asamb OYeHK) CBOMM JIMYHOCTHBIM KayeCTBAM M YE€PTaM XapakTepa («KAKOB 51»), ONPENENSATh HAIPABJIEHUS CBOETO PA3BUTHS
(«KaKkuM s X04y CTaTh», «4TO MHE JJI 3TOT0 HA/I0 CAEIIAThY).




Cpeocmeom popmuposanus peryassTUBHbBIX Y'Y ][ ciiy:kaT TeXHOJO0TUsl MPoOJIEeMHOro IUajaora Ha dTarne U3yuyeHus HOBOTO MaTepHasa
Y TEXHOJIOTUSI OLIEHUBAaHUS 00pa30BaTENbHBIX JOCTUKEHUH (YUEOHBIX YCIIEXOB).

Ho3nasamenvuoie YY/I:

— aHAIU3UPOBAMs, CPABHUBAMD, KlAccuduyuposams u 0606uams HaKThl U SIBICHUS;

— ocywecmanams CpaBHEHHE, CEPUAIMI0 U KIIacCU(PHUKAIMIO, CAMOCTOSITEIbHO BBIOMpAs OCHOBAaHUS W KPUTEPHUM [JIsl YKa3aHHBIX
JIOTUYECKUX ONEepalliii; CTPOUTH KIACCU(PUKALMIO TyTEM TUXOTOMUYECKOTO JEICHHs (Ha OCHOBE OTPUIIAHUS);

— cmpoums JOTUYECKA 000CHOBAHHOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBIICHUE TPUYMHHO-CIICICTBEHHBIX CBA3CH;

— c030a6amb MaTEMaTUYECKUE MOJIEIH;

— COCTaBJIATh TE3UCHI, PA3IMYHBIC BUJIbI IJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3zoBbiBaTh MHGOPMAIIMIO U3 OJHOTO BUAA B
Ipyroi (Tabyuily B TEKCT, AUarpaMmy | 1p.);

— 8bIYUMBIEAMb BCE YPOBHHU TEKCTOBOW MH(OpMAIUK.

— ymemyb onpeoensamsb BO3MOKHbIE HCTOYHUKA HEOOXOAUMBIX CBEJCHHM, MPOU3BOJUTH IMOUCK HH(POPMALMH, AHAIMU3UPOBATH H
OLIEHUBATh €€ JOCTOBEPHOCT.

— TMOHMMAs TO3ULIMIO JAPYroTO YeJNOBEKA, pa3iuiams B €ro peuu: MHEHHUE (TOUKY 3pEHUs), JOKA3aTelIbCTBO (apryMeHThI), (aKThI;
TUIOTE3bl , aKCUOMBI, TEOpUHU. [[1s 3TOro camMocTOSATEIBbHO HCIOJIb30BaTh pa3IMYHbIE BHIBI YTEHHUs (M3ydarollee, TPOCMOTPOBOE,
03HAKOMHUTEIBHOE, IOMCKOBOE), MPUEMBI CITYIIaHUSI.

— CaMOMYy c030a8amb UICTOYHUKH MH(GOPMALIMK Pa3HOTO THMA U JAJIA Pa3HbIX ayJIUTOPHUM, cOOII0IaTh HHOOPMAMOHHYIO TUTUEHY U
npaBuia HHGOPMAIIMOHHOMN 0€30MaCHOCTH;

— yMemb UCNOIb306amMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUHA KAK UHCTPYMEHT Il JOCTWKEHUS CBOUX LIEJIEH. Y METh
BBIOMPATH aJICKBATHBIC 33/1a4€ MHCTPYMEHTAJIbHBIE MPOrPaMMHO-AIIapaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom gpopmuposanus no3HaBaTeNbHbIX Y Y/ cimykaT yueOHbIM MaTepuai U Mpexk/ie BCEro NpoIyKTUBHBIC 3aJjaHus yueOHHKa,
MO3BOJISIFOLIME POJBUTATHCS IO BCEM IIECTH JIMHUSAM Pa3BUTHSL.

1-a JIP — MHcnonp3oBaHue€ MaTeMAaTHYECKUX 3HAHUW JUI PEHICHUS Ppa3IMUYHBIX MaTeMaTUYEeCKUX 3alad W OICHKH
ITOJYYEHHBIX PE3YIHTATOB.
2-51 JIP — CoBOKYIMHOCTb YMEHUH MO MCIOJIb30BAHUIO 10KA3aTEIHHOM MAaTEMaTUUECKOU PEYH.
3-s JIP — CoBOKYymHOCTbh YMEHUH 110 paboTe ¢ HHPOpMalMel, B TOM YUCIIE U C PA3JIMYHBIMU MAaTEMaTHYECKUMU TEKCTAMH.
4-5 JIP — YMeHust ucnosnb3oBaTh MaTEMAaTUYECKUE CPEACTBA JIsl U3YUEHUS U ONMKMCAHUS PEATIbHBIX MPOIIECCOB U SIBICHHM.
5-s JIP — He3aBUCHUMOCTb U KPUTUYHOCTH MBILIJICHUSI.
6-s1 JIP — Boysg 1 HaCTOMYUBOCTH B JOCTUIKEHUU LIENIH.
Kommynukamugnwvie YY/I:
— CaMOCTOATENIBHO 0peaHu306bi6ams yieOHOE B3aUMOJICHCTBUE B Tpymie (ONpeaensaTh 00Iue elu, JOroBapruBaThCs APYT C APYroM

U T.J.);




— OTCTauBas CBOIO TOUKY 3PEHHUS, npUB0OUmMs ap2ymernmol, TOATBEPKIasd X QpakTamu;

— B JJUCKYCCUU yMemb 8b108UHYMb KOHTPAPTYMEHTHL

— YYUTBCS KPUMUYHO OMHOCUMbBCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM NpuU3HA8ams OIIMOOYHOCTh CBOEr0 MHEHUs (€cilid OHO
TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAs TO3UIIMIO APYTrOro, pasiuyams B €ro peuu: MHEHUE (TOYKY 3pEeHUs1), T0Ka3aTeIbCTBO (ApryMeHThl), (GaKThl ; TUIIOTE3HI,
aKCHUOMBI, TEOPHHU;

— YyMemb B3TJISIHYTh Ha CUTYAIMIO C HHOM MO3UIIMU U 00208ApUBaAmMbCsi C IIOJIbMHU UHBIX TO3UIUH.

Cpeocmeom ¢hopmupoearuss KOMMYHUKATUBHBIX Y Y[ ciy’KaT TEXHOJOTUs MPOOJIEMHOro auanora (mo0yKIaloImuidi U MOABOASIINNA
JIMAJIOT) U OpraHu3alys padoThl B MAJIBIX TPYIIaX, TAKKE UCIOIb30BaHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHH NMPOAYKTUBHOTO YTCHUSI.

Conepskanue Kypca MaTeMaTHKH

AJITEBPA 9 kaacc (102 yaca)
PaunoHaibHble HEPABEHCTBA U MX CUCTEMBL. (16 4.)
JIuHeilHOe M KBaJgpaTHOE HEPABEHCTBO C OJHOM NEPEMEHHOW, YacTHOE M O0Olllee pElIeHHe, PAaBHOCUIBHOCTb, PAaBHOCUJIbHBIC
npeobpazoBanus. PaiiioHaibHBIE HEpPAaBEHCTBA C OJHOW MEPEMEHHOM, METOJ HHTEpPBAJIOB, KpHBas 3HAKOB, HECTPOTHE U CTPOTHE
HEpPaBEHCTBA. DJIEMEHT MHOXKECTBA, MOJAMHOKECTBO JAHHOTO MHOXKECTBA, IycToe MHOXeCTBO. [lepeceueHune u o0beIMHEHNEe MHOXKECTB.
CucTeMbl JIMHEHHBIX HEPABEHCTB, YACTHOE U 00IIIee PEIICHUE CUCTEMbl HEPABEHCTB.
OcHOBHaA 1eJIb:
- (hopmupoBaHmEe MpeCTABICHUN O YACTHOM M OOIIIEM PElIEHUH PAIIMOHABHBIX HEPABEHCTB U UX CUCTEM, O HEPABEHCTBAX C MOYJISIMH,
0 PaBHOCUJIbHOCTH HEPABEHCTB;
- OBJIAJICHHE YMEHUEM COBEpPIIaTh PABHOCUIILHBIE MMPE0Opa3oBaHus, peniaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;
- pacmrpeHue u 0000IIeHHE CBEICHHM O PAIIMOHABHBIX HEPABEHCTBAX U CIIOCO0AX UX PEIICHUS: METOJ] HHTEPBAJIOB, METO]I 3aMEHbI
MIEPEMEHHOM.
Pacnpenesnienue cogep:xxanus no naparpagam yueOHuKa:
§1.JIuneliHble U KBaJApaTHbIC HEPABEHCTBA (IOBTOPEHUE).
§2. ParnonanbHO€ HEPABEHCTBO. METO MHTEPBAJIOB.
§3. MHOXecTBa U oniepaliy HaJ HUMH.
§4. Cucrema HepaBeHCTB. PellleHne CUCTEMbBI HEPABEHCTB.
Cucremsbl ypaBHeHui. (15 4.)
PanmonanbHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU, PEILIEHUE YPABHEHHUS C IByMsI IEPEMEHHBIMH, PABHOCUIIbHBIE YPAaBHEHUS,
paBHOCUIIBHBIC TIpeoOpa3zoBanus. ['paduk ypaBHEHUS, CICTEMa YPaBHEHUM C ABYMS IEPEMEHHBIMH, PEIICHUE CHCTEMbI YPaBHEHUH C
IBYMS IEpEMEHHBIMH. MeTO1 MOJICTAHOBKH, METO/T aNTeOpandecKoro CIOXKEHUS, METO,T BBEICHHS HOBBIX IIEPEMEHHBIX, TPaQUICCKUN
METO/I, PABHOCUJIbLHBIE CUCTEMbI YPABHEHU.




OcHoBHas 1eb:

- (hopMmupoBaHHUE MPEACTABICHUI O CUCTEME IBYX PAaIlMOHAIBHBIX YPaBHEHU C ABYMS MEPEMEHHBIMH, O PAIMOHAIBHOM YPaBHEHHUH C
JIBYMS IEPEMEHHBIMH,

- OBJIaJICHUE YMEHHUEM COBEPIIATh PAaBHOCUIIbHBIE IPEOOpa30BaHus, pellaTh YpaBHEHUS U CUCTEMBbI YPaBHEHUH C IBYyMS IEPEMEHHBIMH;
- OTpa0OTKa HaBBIKOB pEIICHUS YpaBHEHUS M CHUCTEMbl YPAaBHEHHMM pa3IUYHBIMU METOJAMH: TrpaduyecKuM, I0JICTaHOBKOM,
anredpanvecKkoro CI0KeHUs!, BBEJICHUSI HOBBIX NTEPEMEHHBIX.

Pacnpenesnenue coaep:kanusi no naparpagam yuyeOHuKa:

§5. PanimonanbHOEe ypaBHEHHE C IBYMS [IEPEMEHHBIMHU.

§6. Pemenue ypaBHenus p(x,y)=0

§7. PaBHOCWIIbHBIC YPAaBHEHHUS C IByMs ITE€PEMEHHBIMHU.

§8. @opMyna pacCTOAHUSA MEXKY ABYMS TOUKAMHU KOOPAMHATHOM MIIOCKOCTH.

§9. I'paduk ypasaenus (x-a)>+(y-b)? = r?

§10. Cucrema ypaBHEHUH € IBYMsI IEPEMEHHBIMH.

§11. Pemienue cucreMsl ypaBHEHHI.

§12. HepaBeHcTBa U CUCTEMBI HEPABEHCTB C JIByMS IEPEMEHHBIMU.

§13. MeTtoapl pelieHus CHCTEM ypaBHEHUH (METO/I MOICTaHOBKH, allreOpandecKoro CI0KEHHsI, BBEICHUSI HOBBIX TIEPEMEHHBIX )
PaBHOCHUIILHOCTH CUCTEM YPaBHEHHIA.

§14. Cucrembl ypaBHEHUI KaK MaTeMaTUYECKHE MOJIENIA PEATIbHBIX CUTYaIUi.

YucaoBbie QyHKIHU. (25 4.)

®OyHKIMs, 00JaCTh ONMPEETICHIEe K MHOXKECTBO 3HaUeHUN (HYHKIIMHA. AHATUTUHYECKUN, Tpaduueckuil, TAOJTUYHBIN, CIIOBECHBINA CITOCOOBI
3ananus Qysakiuu. 'paduk pyHkimu. MOHOTOHHOCTH (BO3pacTaHue U yObIBaHKE) (QYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMU CHU3Y U
CBEpXY, HAaMMEHbIIee U HanbOoJbIIee 3HaYCHNS (GYHKIIUN, HEMPepbIBHAS (DYHKITHS, BRITYKJIAs BBEPX WM BHU3. DJIEMEHTAPHBIC
¢bynkuun. Yetnast u HeuetHas GyHKun 1 ux rpaduxu. CreneHnble GyHKIIMN ¢ HATypadbHBIM IMOKa3aTeIeM, X CBOWCTBA U TPAPUKH.
CpoiicTBa 1 rpadMKH CTETICHHBIX (PYHKITUH C YETHBIM M HEYCTHBIM MTOKA3aTeIISIMH, C OTPUIIATEIILHBIM IICJIBIM TTOKa3aTeIICM.

OcHoBHas Heib:

- (opMupoBaHHUE MpeICTaBICHNN O TAKUX (PYHIAMEHTAILHBIX MMOHATHSIX MAaTEMAaTHKH, KAKUMH SIBISIFOTCS TTOHATHS QYHKIHMH, €€ 00JIacTH
oTpesieNieHus], 00JIaCTH 3HAYCHHUS; O PA3TUIHBIX CITOCO0ax 3aJaHusl (PYHKIHH: aHATUTHIECKOM, rpaQuueckoM, TaOIHIHOM, CJIOBECHOM;
- OBJIQJICHUEC YMECHHUEM MMPUMEHCHUS YETHOCTH WJIM HEYCTHOCTH, OTPAaHUYCHHOCTH, HENTPEPHIBHOCTH, MOHOTOHHOCTH (DYHKIIHIA;

- (hopmupoBaHuEe YMEHMI HAXOAUTh HAUOOJIbIlIEEe U HAMMEHbIIIEE 3HAUCHUE Ha 33JTaHHOM IIPOMEXKYTKE, pellias MpakTUYECKHUe 3a/1a4u;

- (hopMHpoBaHe MOHUMAHUS TOTO, KaK CBOMCTBAa (PYHKIIMI OTPaXKarOTCs HA MOBEACHUH IrpauKoB (PyHKIIUH.

Pacnpenesienue coaepxanus no naparpagam y4eOHUKA:




§4. Oyuknus. HezaBucumas nepemenHas. 3aBucumas nepeMennas. Oonacts onpeneneHus ¢pyHkiuu. EctectBenHas o6mactpb
onpeneneHus Gpyaknuu. O0macTh 3HAYCHUH (YHKITHN.

§4. CriocoOsI 3a1anus QyHKIUU (aHATUTHYECKUIA, TpadudecKuil, TAOMUYHBINA, CIIOBECHBIN).

§4. CaoiicTBa (hyHKIIUH (MOHOTOHHOCTH, OTPAHUYEHHOCTD, BBITYKJIOCTh, HAMOOJIbIIIEE U HAUMEHBIIIEEe 3HAUYEHUS, HETIPEPHIBHOCTD ).

§4. UccnenoBanue QpyHKIIHM.

§4. UétHple 1 HeuéTHbIEe QYHKIIUU. AJTOPUTM HCCIIeI0BaHUS (DYHKITUU HA YETHOCTD. [ paduku 4€THOM U HEUETHON (PYHKITHA.

§4. Crenennas GyHKIMS C HATYpaJIbHBIM MTOKa3aTesneMm, e€ cBoicTBa U rpaduk. CreneHHass GyHKIUS ¢ OTPULIATEIBHBIM 1IEJIbIM
nokazarejeM, e€ CBOMCTBa U Irpaduk.

§4. Oynkuus, e€ cBoicTBa U rpaduk.

IIporpeccun. (16 4.)

UncaoBasg mocneaoBaTeabHOCTh. CIOCOOBI 3aJaHMs YHCIOBOM ITOC/ISIOBATEIbHOCTH. CBOMCTBA YHMCIOBBEIX II0CJIEIOBATEILHOCTEMH,
MOHOTOHHAsl IOCJIEI0BATEIbHOCTb, BO3pPACTAIONIAsl IOCJIEN0BATEIBbHOCTh, YOBIBAlOUIas IOCIEAOBATENIbHOCTh. ApUpMeTHYecKas
MpOrpeccHsi, pa3HOCTb, BO3pacCTaloOllasi MpPOrpeccHsi, KOHEYHas mIporpeccus, (popmyia n-ro ujieHa apuPMETHUYECKON MpOrpeccuw,
dbopMmyna CyMMBbl WIEHOB KOHEUHOM apH(PMETHUYECKON NPOrpecCHH, XapaKTEPHUCTHUECKOE CBOWCTBO apU(PMETUUYECKOHM MPOrPECCHH.
['eomeTpuyeckas mporpeccusi, 3HaMeHaTellb POrpPECCHM, BO3pacTarolllas Mporpeccusi, KOHEYHas mporpeccus, popMynia n-ro 4jeHa
r€OMETPUYECKON Mporpeccuu, (opMysia CyMMbl YJIEHOB KOHEUYHON TeOMETPHUYECKOW MPOrpPecCHH, XapaKTEPUCTHUYECKOE CBOMCTBO
r€OMETPUYECKON MTPOTPECCHH.

OcHoBHast HeJb:

- (hopMupoBaHKE MPECTABICHUN O MOHSATHU YMCIOBOM IMOCIENOBATEILHOCTH, apU(METUIECKON M TeOMETPUUECKON MPOrPEeCcCHsiX Kak
YACTHBIX CJIydasX UYMCIIOBBIX MOCJEIOBAaTENbHOCTEHN; O TpeX crmocolax 3aJaHus MOCIeN0BaTEbHOCTU: aHAIIMTUYECKOM, CIIOBECHOM M
PEKYPPEHTHOM;

- chopmMupoBaTh 1 000CHOBATH PsiJl CBOMCTB apU(PMETUIECKON U T€OMETPUIECKOM MPOTPECCUI, CBECTH UX B OJIHY TAOJHILY;

- OBJIaJICHUE YMEHHUEM pellaTh TEKCTOBBIE 3a/1a4M, UCIIOJIb3Ysl CBOMCTBA apu(hMETHUECKON U T€OMETPUUYECKOM MTPOTPECCUH.
Pacnpenesnenue coaep:kanus no naparpagam yuyeOHuKa:

§4. UYucnomas mocnenoBaTeabHOCTh. CmocoObl 3adaHUs YHUCJIOBBIX  IOCJIEAOBATEIBHOCTEH  (aHAIMTHUYECKUM, CIIOBECHBIM,
peKyppeHTHbIi). CBONCTBA YUCIIOBBIX MOCIIEI0BATEIHOCTEN.

§4. Apudmernueckas mporpeccus. Dopmyna n-ro wieHa. DopMmysa CyMMBl YJIEHOB  KOHEYHOM  apudMeTHYECKOU
IIPOrPECCUN. XapAKTEPUCTUUECKOE CBOMCTBO.

§4. 'eomerpuueckas nporpeccusi. @opmyna n-ro wieHa. @opmyna CyMMbl YJIE€HOB KOHEYHOW N€OMETPUYECKON MPOTPECCUM.

§4. Xapakrepuctuueckoe cBoiicTBo. [Iporpeccuu n 0aHKOBCKHE PaCUETHI.

JieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TeOpPUH BeposiTHOCTel. (12 4.)




MeTtoabl perieHnst NpoCcTeUIuX KOMOMHATOPHBIX 3a1a4 (repebop BapuaHTOB, MOCTPOSHHUE JIEpeBa BapUAHTOB, MPABUIO YMHOXKEHUS).
@akropuas. OOWMKA psiA JAHHBIX M pAJ JAHHBIX KOHKPETHOTO HW3MEPEHHMs, BApUAHTa psla JaHHBIX, €€ KpaTHOCTh, 4acToTa U
MPOLIEHTHAS] YacTOTA, CIPYNIUPOBAHHBINA PsJi JAaHHBIX, MHOTOYTOJBHUKH pacnpeneneHus. O0beM, pa3Max, Moa, CpeaHee 3HAUYCHHE.
CrnyyaitHple COOBITHSA: JOCTOBEPHOE M HEBO3MOXKHOE COOBITHS, HECOBMECTHBIE COOBITHS, COOBITHE, MPOTHUBOMOJIOXKHOE IAHHOMY
COOBITHIO, CyMMa JIBYX CiIy4aiHbIX coObITHH. Kitaccuueckas BeposiTHOcTHas cxeMa. Kiaccuueckoe onpeieneHne BEpOITHOCTH.
OcHoBHas1 BeJb:

- (hopMHpOBaHUE MTPECTABICHNUN O BCEBO3MOKHBIX KOMOMHAIMAX, O METOAAX CTATUCTUYECKOW 00pabOTKU pe3yIbTaTOB U3MEPEHU,
[OJIyYEHHBIX MPU IPOBEJECHUH SKCIIEPUMEHTA, O YUCIIOBBIX XapaKTepUCTUKaX HH(OpMaIUY;

- OBJIaJIETh YMEHUEM PELIEHUS MPOCTEUIINX KOMOMHATOPHBIX U BEPOSITHOCTHBIX 3a/1a4.

Pacnpenesienue cogep:xanus no naparpagam yyeOHuKa:

KombOunaropusle 3agaun. [IpaBuiio ymHoxenust. @akropuai. IlepecranoBku.

['pynnuposka unpopmarmu. O0muii psa nanHbix. KpatHocTs BapuaHThl n3Mepenus. TabnudHoe npeacrabienne nadopmanuu. Yacrora
BapuaHThl. ['papuueckoe npeacrasienne nHpopmanuu. [1oauron pacrnpeneaeHus: JaHHbIX.

['uctorpamma. UncnoBble XapaKTEpUCTUKH JTAHHBIX U3MEPEHUS (pa3max, Mo/ia, CPEHEE 3HAUCHHE)

BepositHocTh. CoObITHE (CiTydaiiHOE, JOCTOBEPHOE, HEBO3MOXKHOE). Kitlaccuueckast BEpOITHOCTHAs cxema.

[IpotuBomnosnoxueie coobiTHsI. HecoBMecTHbIE cOOBITHS. BEposSTHOCTH CyMMBI IBYX COOBITHI. BEpOsSTHOCTh MPOTUBOMOI0KHOTO
coObITus. CtaTucTuyeckas ycToMunBocTh. CTaTUCTUYECKAS] BEPOSTHOCTD.

O0o0marouiee nopropenue. (18 yacon).

OcHoBHast HeJb:

- 00001IeHHEe U CHCTeMATH3AlUsl 3HAaHUI 0 OCHOBHBIM TeMaM Kypca anreopsl 3a 9 kiacc;

- NMOArOTOBKA K OCHOBHOMY I'OCy1apCTBEHHOMY JK3aMeEHY;

- (opMupoBaHHe MOHUMAHUA BO3MOKHOCTU UCIOJIb30BAHUSI MPUOOPETCHHBIX 3HAHUN M YMEHUW B MPAKTUYECKON NEATETLHOCTH U
ITIOBCEIHEBHOM KU3HMU.

Boipa:keHusi 1 ux npeodpazoBanusi. bykBeHHbIe BbIpakeHUs. YucnoBoe 3HaueHHe OyKBEHHOrO BbIpaxxeHus. JlomycTuMble 3HaUEHUS
MEPEMEHHBIX, BXOJASIIMX B aireOpanyeckue BblpakeHus. [loacTaHOBKAa BBIpaXXEHUN BMECTO IMEpPEMEHHBIX. PaBEHCTBO OYKBEHHBIX
BbIpakeHH. ToOXIeCcTBO, TOKa3aTelbCTBO ToXIecTB. lIpeoOpa3oBanus BblpakeHuil. CBOWCTBa CTEMEHEW C LEJbIM IOKa3aTeleM.
Muorowiensl. CloxeHue, BBIYUTaHUE, YMHOKEHUE MHOTrOwIeHOB. DOpMyJibl COKPAIIEHHOTO0 YMHOKEHUs. Pa3znokeHne MHOTOYJIeHa Ha
MHOXUTenU. KBaapaTHelii TpexwieH. BblaeneHue mnoNHOro KBajapara B KBaApaTHOM TpexwieHe. Teopema Buera. Paznoxenue
KBaJPAaTHOTO TPEXWICHA HA JIMHEWHBIE MHOXKHUTEIN. MHOTOWIEHBI ¢ OHOM nepemeHHou. Ctenenp MHOrowieHa. Kopenb MHOrouseHa.
Anrebpanyeckas npoOb. Cokpamenue apooOeit. JledictBust ¢ anrebpanyeckumu apoOsmu. ParyioHanmbHBIE BBIpAXKEHUS W UX
npeobpaszoBanus. CBONCTBA KBAAPATHBIX KOPHEW U MX MPUMEHEHUE B BHIUMCICHUSIX.




YpaBHenus. YpaBHeHue ¢ oqHol nepeMennon. Kopenb ypaBaenus. Jluneitnoe ypaBHenue. KBagaparaoe ypaBuenue: hpopmyia KOpHEH
KBaJpaTHOTO ypaBHEHMS. Pelienne panmoHanbHbIX ypaBHEHUN. Perenne ypaBHEHUM BBICIINX CTEIIEHEN; METO/IBI 3aMEHBI IIEPEMEHHOM,
PA3JI0KEHUSI HA MHOXKUTENU. Y PABHEHHE C IBYMsI IEPEMEHHBIMH; PEIICHUE YPABHEHUS C JABYMs [IEPEMEHHBIMU.

Cucrembl ypaBHeHmil. Pemienne cuctemsl ypaBHeHMU. CHucreMa JABYX JIMHEHWHBIX YpPaBHEHHM C JBYMS NMEPEMEHHBIMU; pELICHUE
MOJICTAHOBKOM M aire0panuyeckuM CJIOKEHHEM. YpaBHEHHE C HECKOJIbKUMH NEepeMeHHbIMU. PelieHue HeaumHenHbIX cucteM. Perenus
YPaBHEHHI B LEJBIX YUCTAX.

HepagencrBa. HepaBeHCcTBO ¢ onHOM nepeMeHHOU. PernieHue HepaBeHCTBA. JIMHEMHBIE HEPABEHCTBA C OJIHOM INMEPEMEHHOM U HX
cucteMbl. KBaapatHble HepaBeHCTBa. PemieHue JIpoOHO-IMHEMHBIX HEpaBEHCTB. YHWCIOBbIE HEPABEHCTBA W HMX CBOMCTBA.
JloKa3aTeNbCTBO YMCIIOBBIX U aIreOpandeckux HEPABEHCTB.

®ynknuu. [Touarue dynkuuu. O6nacts omnpeaenenuss QyHkiuu. CrnocoObl 3amanus QyHkiuu. ['paduk QyHKIMU, BO3pacTaHHE U
yObIBaHME (PYHKLMH, HAUOOJIbLIEE W HAMMEHbIIEE 3HA4YC€HUsI (PYHKUUHU, HYJIU (PYHKIUMU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA. UTeHue
rpagukoB (yHkumid. OYHKIWH, OMHMCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPOMOPLHMOHAIBHYIO 3aBUCUMOCTH, UX rpaduku. JluneinHas
¢bynkuus, ee rpaduk, reomeTpuyeckuii cMmbici KoddduuuentoB. ['mnepOona. KBaapartnunas ¢yHkuus, ee rpaduk, mnapadosa.
KoopnuHatel BepmuHbl 1mapadosbl, ock cuMMeTpuu. CreneHHble (QYHKIMM C HaTypalbHbIM MOKa3areiaeMm, ux rpapuku. ['papuku
(GyHKUMIA: KOPEHb KBaIpaTHBIN, KOpeHb KyOuueckuil, Moaynb. Mcnonb3oBanue rpadukoB GyHKIMMA I peIIeHUS] YPABHEHUN U CUCTEM.
[Ipumepsl rpadruecKuX 3aBUCUMOCTEHN, OTPAKAIOIIMX pealibHble MPOLECChl: KoJieOaHue, MoKa3aTeabHbli pocT. YnucnoBble (QyHKINH,
OMMCBHIBAIOIINE 3TU Tpolecchl. [lapannenbHbiii epeHoc rpapuKkoB BI0JIb OCEH KOOPJIMHAT U CUMMETPHUSI OTHOCUTEIBHO OCEH.
Koopannatsl u rpadpuxu. N3o0paxkeHne yucen ToukaMu KOOPAMHATHOM mpsiMoil. ['eoMeTpudeckuii cCMbICT MOy Yucia. YnucaoBbie
MIPOMEXKYTKU: UHTEPBAJ, OTPE30K, Jyd. Dopmyiia pacCTOsIHUAS MEXIYy TOUKAMU KOOPAMHATHOM NPSAMOW. J[eKapTOBBI KOOpAMHATHI Ha
IJIOCKOCTH; KOOpAMHAThl TOYKW. KoopauHaTel cepenuHbl OTpe3ka. Popmyina pacCTOSHUA MEXAY ABYMsS TOYKAMHU IUIOCKOCTH.
VYpaBHeHue npsiMon, yrioBoi Ko3QGUIIMEHT MPSMOH, YCIOBUE MapaIeIbHOCTH NPSIMBIX. Y paBHEHUE OKPY>KHOCTH C IIEHTPOM B Hayaje
KOOpJMHAT U B JIOO0H 3aaHHOM Touke. ['padmyeckas nuHTEpnpeTays ypaBHEHUN C JBYyMsI IEPEMEHHBIMU U UX CHUCTEM, HEPABEHCTB C
IBYMs IIEPEMEHHBIMU U UX CUCTEM.

Apudmeruyeckassi W reoMerpuueckasi mnporpeccuu. [lonstue uncinoBoil mnocneaoBarenbHOCTH. Dopmynbsl  0o0mero usieHa
apu(pMETUYECKO U TEOMETPUYECKOM MpOrpeccuii, CyMMbl IEPBBIX HECKOJBbKUX UYJIEHOB apu(PMETHUECKOH U T'€OMETPUUYECKON
nporpeccuii. CIoKHbIE TPOLECHTHI.

PelieHne TeKCTOBBIX 3a/1a4 ajiredpanyeckum cnocodom. [lepexos oT ciioBecHONH (POPMYIHPOBKH COOTHOIICHUN MEXAY BEIMUYUHAMU
K anreOpanyeckomu.

JJIeMEHTbI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKHU M TEOPUH BEPOSTHOCTEH.

Omnpenenenus, q0Ka3aTeIbCTBa, aKCHOMBI U TeopeMbl; cieacTus. Kontpnpumep. JlokasatenscTBO 0T npoTtuBHOTrO. [Ipsimas u oOpaTHas
TeopeMbl. MHOKECTBO. DJIEMEHT MHOXECTBA, MOAMHOkKecTBO. OOBbeAMHEHNE U TIepecedeHre MHOXKeCTB. J(narpammel Ditnepa. [Ipumepst
pelIeHrs KOMOMHATOPHBIX 3a/1a4: epe0op BapHaHTOB, MPaBUI0 yMHOKeHUs. CTaTucTueckue AaHHbie. [IpeacTaBienne JaHHBIX B BUJIE



Tabnuil, ruarpamm, rpagukoB. Cpenaue pe3yabTaThl n3MepeHuid. [IoHATHE 0 CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BRIOOPKU. [loHsATHE 1
MpUMEPHl  CIy4alHBIX COOBITHH. YacToTa COOBITHS, BEPOSATHOCTh. PaBHOBO3MOXXHBIC COOBITHS W TIOACYET WX BEPOSTHOCTH.
[IpencraBiienrie 0 reOMETPUIECKON BEPOSATHOCTH.
Y4yeOHO-TEeMAaTHUECKHUH IIJIaH
OmauuumenvHoll__0COOCHHOCHbIO _OAHHOIL __padoueil _npozpammbl_Om_NPUMEDHOU _AGNACMCA MO, UMO NpU_U3VYECHUU MmeM
NPeOyCMOMPEHbL_4aAcbl 011 _NOBMOPECHUA 8 ueaax noozomoexku Kk OI'D, a makaiice 011 _npoeedeHus _mMpeHUpo8oUHbIX padom 6
dhopme OI'3 . Imu uacwel 63amol 3a cuem 4aco8 NPEeOHA3HAYEHHBIX 01 UM 02068020 NOBHMOPEHU

Y4ebHO - TEeMAaTHUYECKHIi IJIaH

Ne | HazBanue pa3jie/ioB KosauuecTBo KosnuecTBo
4acoB KOHTPOJILHBIX
padoT
1 | I'nara I. HepaBeHcTBa ¢ ojiHOM 16 1
nepeMeHHON. CUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
2 | I'masa Il. Cucremsl ypaBHEeHUM 15 1
3 | I'mama III. Yucnosie GpyHKITNH 25 2
4 |T'nasa IV. [Iporpeccun 16 2
5 | I'maBa V. DneMeHThl KOMOMHATOPHUKH, 12 1
CTaTUCTUKU U TEOPUU BEPOSITHOCTEH
6 | 'maBa VI. Utorosoe noBTopeHue u 18 2
MOJITOTOBKA K DK3aMEHY
HTroro: 102 9

Pe3yabTarhl H3y4eHHsI MATEMATHKH
®opmupoBanue UKT-koMneTeHTHOCTH 00yYAOIIMXCS.

[Tpu n3ydennn yueOHOTro nmpeamMeTa o0ydarorecs: YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HA TIEPBOM CTYIICHU HAGBIKU PAOOmMbL C
ungpopmayueii v nonoaHAT uX. OHU CMOTYT pabOTaTh C TEKCTaMH, TPEOOPA30BLIBATH M HHTEPIIPETUPOBATH COJAEPIKAIILYIOCS B HUX
uH(pOpMaIio, B TOM YHCIIE:

* CHCTEMaTU3UPOBATh, COMOCTABIIATH, aHAIM3UPOBATh, 00001IaTh M HHTEPIPE-TUPOBATH NHPOPMAIUIO, COAEPKAIIYIOCS B TOTOBBIX
UH(POPMALIMOHHBIX 00BEKTAX;



* BBIAICIIATH TJIABHYIO M U30BITOUHYIO HH(POPMAIUIO, BBIMOJIHITH CMBICIIOBOE CBEPTHIBAHUE BBIJICICHHBIX (DAKTOB, MBICIIEH;
MpEeICTaBIATh MH(POPMALIMIO B CXKATOM CJIOBECHOH (opMme (B BHJIE TUIaHA WIIM T€3UCOB) U B HATJIATHO-CUMBOJINUYECKOH opme (B BUIE
TabJIuI, TpaUIECKUX CXEM U AHarpaMmm, KapT MOHATHH — KOHIIENTYaJIbHBIX JUarpamMmm, OOPHBIX KOHCIIEKTOB);

* 3aMOJHSTH U JOMOJHATH TAOIUIbI, CXEMBbI, TUATPAMMBI, TEKCTHI.

OOyuaromuecs: yCOBEPIICHCTBYIOT HaBbIK NHOUCKA UH@OopMayuy B KOMIBIOTEPHBIX U HEKOMIIBIOTEPHBIX HCTOUYHUKAX MH(POpMALUH,
IpUOOPETYT HaBbIK (POPMYJIMPOBAHUS 3AIIPOCOB U OIBIT UCIIOJIB30BAHUS TOMCKOBBIX MallIMH. OHM Hay4aTCsl OCYIIECTBISATH IIOUCK
uHpopMaiuu B IHTepHETE, NIKOJIBHOM HH(POPMAIIMOHHOM NIPOCTPAHCTBE, 0a3ax JaHHBIX U HAa IEPCOHAIBHOM KOMIIBIOTEPE C
UCII0JIb30BAaHUEM IIOMCKOBBIX CEPBUCOB, CTPOUTH ITOMCKOBBIE 3aIIPOCH] B 3aBUCUMOCTH OT LIEJH 3aIIpOCa U aHAIU3UPOBATh PE3YJIbTaThI
ITOMCKA.

OOyuaromuecs MpruoOpeTyT NOTPEOHOCTh OUCKA JOMOIHUTEIbHONW HH(OPMALIMU AJIsl pEeLIeHHs Y4eOHBIX 3a/1a4 U CaMOCTOSITEJIbHOM
MMO3HABATEJIbHOM AESTENIbHOCTU; OCBOST 3P(EKTUBHBIE MPUEMBI TOMCKA, OPraHU3aLMU U XpPaHEHUs UHPOpPMalliK Ha IEPCOHAITTLHOM
KOMITbIOTEPE, B HHPOPMALIMOHHOM cpefie yupexieHus U B IHTepHeTe; MpuoOpeTyT NepBUYHBIE HABBIKK ()OPMHUPOBAHUS U OpPTraHU3ALNH
CcOOCTBEHHOT0 HH(POPMALIMOHHOTO IPOCTPAHCTBA.

OHU yCOBEpIICHCTBYIOT YMEHUE NepeiaBaTh HH(OOPMAIINIO B YCTHOU (hopMe, COITPOBOXKIAEMON ayIMOBU3YaTbHOMN MOIEPIKKOM, U B
MMCbMEHHOM (hopMme rurnepmeana (T. €. COueTaHus TeKCTa, N300pakeH s, 3ByKa, CChUIOK MEKY Pa3HbIMUA MH(DOPMAIIMOHHBIMU
KOMIIOHEHTaMH ).

OOyyaroiuecs CMOTYT UCIIOJIB30BaTh MH(GOPMALIUIO ISl YCTAaHOBJIEHUS! IPUUYMHHO-CIIEICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH,
OOBSICHEHUH U JOKa3aTeNIbCTB (DAKTOB B PA3NIUYHBIX YUEOHBIX U MPAKTUUECKUX CUTYalUsIX, CUTYallUsIX MOACIUPOBAHUS U
IIPOEKTUPOBAHHSI.

BrINyCKHHMKM 1I0JTy4aT BO3MOKHOCTb HAYUYNUTHCSI CTPOUTh YMO3AKIKOUEHHUS M IPUHUMATh PELICHNS HA OCHOBE CAMOCTOSTEIBHO
MOJIy4eHHOW HH(OpMaLINHY, a TAK)KE OCBOUTDH ONMBIT KPUTHUECKOTO OTHOILIEHHUS K MOJTydyaeMoil MH(popMaluu Ha OCHOBE €€
COTIOCTABJICHUS ¢ MHPOPMAIUEH U3 IPYTUX UCTOYHUKOB U C UMEIOIIUMCS )KM3HEHHBIM OIIBITOM.

OcHOBBI y4eOHO-HCC/1e10BATENIbCKOM M POCKTHOM 1esITeJIbHOCTH.

B xone u3yuyeHust Bcex y4yeOHBIX MPEIMETOB 00YyUAIOUIUECS HPUOOPEnyn Onbim NPOEKMHOU 0esAmeabHOCHmu Kak 0co0oil popMbl
y4ueOHOM paboThI, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSATEIbHOCTH, HHUIITMATUBHOCTH, OTBETCTBEHHOCTH, MTOBBIIIIEHUIO MOTHBAIIUU U
3¢ (PeKTUBHOCTH Y4eOHOU NEeATEIBLHOCTH; B XOJI€ pead3allid MCXOAHOrO 3ambiciia Ha NMPAKTHUYECKOM YpPOBHE OBJAJCIOT YMEHHUEM
BBIOMPATH a/IEKBATHBIE CTOSILIEH 3a7a4e CPEJCTBA, IPUHUMATh PEIICHUS, B TOM YHCII€ U B CUTYalMsIX HeonpeaenaéHHoCTH. OHU motyyaT
BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKE HECKOJIbKMX BAapUAHTOB PEIICHMM, K MOUCKY HECTaHAAPTHBIX PEIICHUMU, MOUCKY U
OCYILIECTBIICHUIO HanbOoiee MPUEMIIEMOTO PELICHHUS.

B xone muaHupoBaHUsI U BBINIOJIHEHUS YYEOHBIX HCCIENOBAHUI 0O0ydYaromuecs OCBOST YMEHHE Onepuposams 2unome3amu Kax
OTJIMYUTEIBHBIM HHCTPYMEHTOM HAy4YHOTO pACCYXKICHHS, NPUOOPETYT OMNBIT pPEIICHUS HHTEJUICEKTYalIbHBIX 3aJad Ha OCHOBE
MBICJIEHHOT'O ITOCTPOEHHUS PA3IMYHBIX IPEANOI0KEHNN U UX MOCIEAYIOLIEN TPOBEPKHU.



B pesynpraTe LeneHampaBieHHOW y4eOHOW MAESITENbHOCTH, OCYILIECTBISIEMOM B GopMax yuebH020 ucciedosauus, y4ebHo2o
npoeKma, B XOJI€ 0CB0eHUsl CUCEMbl HAYYHbIX NOHAMUL Y BBITYCKHUKOB OyAyT 3aJI0KEHBIL:

* MOTPEOHOCTh BHUKATh B CYTh M3y4aeMbIX MPOOJIEM, CTaBUTh BOIPOCHI, 3aTPArMBaIONINE OCHOBBI 3HAHUM, JTUYHBIN, COIMATLHBIH,
WCTOPUYECKHUM KU3HEHHBIN OTIBIT;

* OCHOBBI KDUTHYECKOI'O OTHOLIEHUS K 3HAHUIO, )KU3HEHHOMY OIIBITY;

* OCHOBBI ICHHOCTHBIX CY>KJICHUH U OIIEHOK;

* YBOKCHUE K BEIIMYMIO YEJIOBEUECKOrO pa3yma, IO3BOJISIONIETO MPEOJ0JIEBATh HEBEXKECTBO M IPEIPACCYAKH, DPa3BUBATH
TEOPETUYECKOE 3HAHUE, IPOJABUTATHCS B YCTAHOBJIEHUN B3aMMOIIOHUMAaHUS MEK/1y OTEJIbHBIMU JIFOJJbMH U KYJIbTYPaMH;

* OCHOBbl IIOHUMAaHHUSl NPUHLMIUAIBHON OIPAHUYECHHOCTH 3HAHMUS, CYILIECTBOBAHUS PA3JIMYHBIX TOYEK 3pEHUS, B3IJIAIOB,
XapaKTEPHBIX IS pa3HbIX COLMOKYIBTYPHBIX CPE U DIIOX.

IIpeaMeTHbIE pe3yabTAThI 00y4YeHUS.

Pe3ynbTaThl 00yueHMs MPECTABICHBI K YPOBHIO MOJATOTOBKM U 33JIal0T CHUCTEMY WTOTOBBIX PE3YJIbTATOB OOYYEHUS, KOTOPHIX
JOJDKHBI JJOCTUTAaTh BCE ydalluecs, OKaHYMBAIOIIME OCHOBHYIO IIKOJY, M JOCTHKEHUE KOTOPBIX SIBJISIETCS 00S3aTENbHBIM YCIOBHEM
MOJIOKUTEIIBHOM ~ aTTecTallud yYeHUMKa 3a KypC OCHOBHOM MIKOJIBI. OTH  TpeOOBaHHUS  CTPYKTYpPUPOBAHBI IO  TPeEM
KOMITOHEHTaM: «3HAMb/HOHUMAMbY, «YMEemby, «UCHOIb3068aMb NPUOOpemeHHble 3HAHUS U YMEHUs 8 NPpaKMu4ecKol OeamerbHOCmu U
nogceonegnou dxcusHuy. 1lpyu 3ToM nocjaeaHue 1Ba KOMIIOHEHTA MPEACTABICHBI OTJIEIBHO MO0 KaKIOMY U3 pa3/iesIOB COACPKAHUS.

N3ydeHne MmaTeMaTKyd B OCHOBHOM IIKOJIE€ 1a€T BO3MOKHOCTh O0YYaIOIMMUMCS JOCTHUYb CJICAYIOIMINX PE3yJIbTaTOB Pa3BUTHSL:

1) 6 nuunocmHoOM Hanpaenenuu.:
e yYMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW M MUCHbMEHHOW pedH, MOHUMATh CMBICI TTOCTABICHHOW 3a/1a4H,
BBICTPANBATh apTyMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;
e KPUTHYHOCTH MBINIJICHUS, YMEHHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh TUTIOTE3Y OT (haKTa;
e TPEACTABJICHUE O MATEMAaTHYECKON HayKe Kak chepe 4eIOBEUECKON NeATeIbHOCTH, 00 dTanax €€ pa3BUTHA, O €€ 3HAUUMOCTH JJIsI
Pa3BUTHS [TUBUIN3AIINN;
e KPEATHBHOCTH MBIIIUICHHS, HHUIIMATHBA, HAXOYUBOCTh, aKTUBHOCTH IPH PEIICHUHA MaTEeMaTHYECKHX 3a]1a4;
e yYMEHHE KOHTPOJHUPOBATh MPOIECC U PE3yJIbTaT yUeOHON MaTEMaTHICCKOM IeITEIIbHOCTH;
e CIIOCOOHOCTBH K SMOITMOHAIBHOMY BOCIPHATHIO MAaTEMAaTHUECKHX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH;
2) B MemanpeomMemHoM HanpasieHuu.
o TIEPBOHAYAJIBHBIC TMPEACTABICHUS 00 HIEAX U O METOJaX MaTeMaTHKH KaK YHHBEpPCaJbHOM S3bIKE HAYKH W TEXHUKH,
CPEIICTBE MOJEIMPOBAHUS SBICHUH U MTPOIIECCOB;
e YMEHHE BUJETh MAaTEMATUYECKYIO 3a7ady B KOHTEKCTE MPOOJEMHOW CHUTyaIluu B JIPYTUX TUCIUILIMHAX, B OKPYXKAIOMIEH
KU3HH,



e YMEHHME HAXOJUTh B PA3IMYHBIX HMCTOYHUKAX HHGPOpPMAIMIO, HEOOXOTUMYIO ISl PEIICHUS MaTeMaTHUYECKHX MpooiieM,
NPEJCTaBIsATh €€ B TOHATHOM (opMe, NPUHUMATH pEIICHHE B YCIOBHUSIX HEMOTHOW © H30BITOYHOW, TOYHOH U
BEPOSTHOCTHOM MH(OpMAIUH;

e yMEHHME NMOHHMMATh M HCIOJB30BaTh MAaTEMAaTUYECKUE CPEACTBA HATMSAHOCTH (rpaduKH, AMAarpaMMbl, TaOJIUIbI, CXEMbI U
Ap.) U1 WITKOCTPALii, MHTEPIPETAluH, apryMEHTalIH;

e YMEHME BBIJABUIATh TMIIOTE3bI IPU PELICHUH YYE€OHBIX 3a7a4, IOHUMATh HEOOXOAUMOCTh UX IIPOBEPKU;

e YMEHHE NPUMEHATh UHIYKTUBHBIE U ICTyKTUBHBIE CIIOCOOBI pACCyKIEHUHN, BUIETh PA3JINYHBIE CTPATErUH PEILICHUS 33/1a4;

o IIOHMMaHHE CYUIHOCTH QJITOPUTMHYECKHUX IPEANUCAHUNA W yMEHHUE [EHCTBOBATb B COOTBETCTBUU C IPEMIOKCHHBIM
AITOPUTMOM;

e YMEHHME CaMOCTOSITEIIBHO CTAaBUTh LEJIM, BbIOMpaTh U CO3AaBaTh aIrOPUTMbI JUIsl PEIICHUs y4eOHBIX MAaTeMaTHYECKUX
npo0OJieM;

e YMEHHE IUIAHUPOBATH U OCYIIECTBIATH EATENBHOCTD, HAIIPABICHHYIO HA PEIICHHE 3a71a4 UCCIEA0BATENBCKOTO XapaKTeEPa;

3) B IpeAMETHOM HAINpPaBIICHUU:

OBJIaJIcHHE 0a30BbIM MOHSATUHHBIM anmnaparoM IO OCHOBHBIM pa3/iejlaM COJAEpXaHUsl, MPEACTABICHHE 00 OCHOBHBIX M3y4aeMbIX
MOHATHUAX (YUCIIO, reoMeTpuuecKkas (purypa, ypaBHeHUE, QyHKIUsS, BEPOATHOCTh) KaK BAKHEUIIUX MATEMATHUYECKUX MOJECIX,
ITO3BOJIAIOIIMX OMUCHIBATH U U3y4aTh PEAIbBHBIC POLECCHI U SIBJICHHUS;

yMeHHEe padoTaTh C MaTEMaTUUECKUM TEKCTOM (aHaJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIIUIO), TPAMOTHO MPUMEHSTh
MAaTeMaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3JIMYHbIE A3bIKU MAaTEMATHKY;

yYMEHHE NMPOBOIUTH KiIacCu(UKaIMU, JOrHueckrie 000CHOBaHUS, JOKAa3aTeIbCTBA MaTEMaTHUECKUX YTBEPKICHUM;

yYMEHHE pacro3HaBaTh BHJIbI MATEMaTUYECKUX YTBEPKACHUN (aKCMOMBI, ONpPENEICHUs], TEOPEMbl U Ap.), IpsIMble U OOpaTHBIE
TEOPEMBI;

pa3BUTHE NPEACTABICHUN O YUCIE M YUCIOBBIX CHCTEMAX OT HATYPAJIbHBIX 10 JEUCTBUTEIBHBIX YMCE]I, OBJIAJICHUE HABBIKAMMU
YCTHBIX, IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BIYHCIICHUM;

OBJIAJICHUE CHUMBOJIbHBIM SI3BIKOM alIre€Opbl, MpUEMaMU BBIMOIHEHUS TOXIECTBEHHBIX MPEOOpPa30BAHUM paIlMOHAIBHBIX
BBIPDQKEHUW, PEIICHHUS YPaBHEHWM, CUCTEM YpPaBHEHHM, HEPAaBEHCTB M CUCTEM HEPABEHCTB, YMEHHE HCIIOJIb30BATh HICHO
KOOpJIMHAT Ha IJIOCKOCTH JUIsl WHTEPHpPETallMd YypaBHEHWM, HEPABEHCTB, CHCTEM, YMEHHE MPUMEHATH anredpandyeckue
npeoOpa3oBaHus, arnapaT ypaBHEHU U HEPABEHCTB JIJISl PEILICHUS 3a/1a4 U3 Pa3IMYHbIX pa3AesioB Kypca;

OBJIAJICHUE CHUCTEMOM (YHKIMOHAJIBHBIX TOHSTHH, (YHKIMOHAJIBHBIM $I3BIKOM W CHMBOJIMKOM, yMEHHE Ha OCHOBE
GyHKIIMOHATBHO-TpaUUECKUX MPEACTABICHUI OMUCHIBATh U AHAIU3UPOBATH PEaIbHbIE 3aBUCUMOCTH;

OBJIAJICHHE OCHOBHBIMU CHOCOOAMHM TPEACTABICHUS U aHalIW3a CTAaTUCTHYECKHX JIAHHBIX; HAJIUYUE TNPEJCTaBICHUN O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PA3IUYHBIX CIIOCO0aX UX U3yUEHUs, O BEPOATHOCTHBIX MOJEIISX;



o OBJIAJICHUE T€OMETPUYECKUM SI3BIKOM, YMEHHE HCIIOIb30BaTh €r0 I ONMCAaHMS INPEIMETOB OKPYKAIOIIETO MHUpPA, Pa3BUTHE
MPOCTPAHCTBEHHBIX MPECTaBICHUN U N300pa3UTENIbHBIX YMEHHM, TPUOOPETEHNE HABBIKOB TEOMETPUUECKUX TTOCTPOCHHUI;

e YCBOCHHE CHCTEMAaTHYECKHX 3HAHUH O IUIOCKUX (UTYypax M UX CBOMCTBaX, a Tak)Ke Ha HArJSAHOM YPOBHE — O MPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIAX, YMEHUE MPUMEHATh CUCTEMATHYECKUE 3HAHUS O HUX JUISl PELIECHUS TEOMETPUYECKUX U IMPAKTUYECKUX
3ajad;

e YMEHHUS M3MEPATH JUIMHBI OTPE3KOB, BEJIUYHMHBI YIJIOB, HCIIOIB30BAaTh (POPMYIIBI IS HAXOXKICHHUS IEPUMETPOB, IUIOMAACH U
00bEMOB T€OMETpUUECKUX DUTYD;
e yYMEHHC TPHUMCHATHh W3YYCHHBIC IMOHATHUS, PE3yJbTaThl, METOJbI IS PCHICHUS 3aJlad MPAKTHYCCKOTO XapakTepa M 3aJad Hu3
CMEXXHBIX TUCIUIUINH C UCIIOJIb30BAaHUEM ITPH HEOOXOIMMOCTH CITPABOYHBIX MAaTEPHUAIOB, KaJIbKYyJIATOPa, KOMITBIOTEPA.

Auredpa

Auredpanyeckue BbIpaKeHUA

BBITyCKHUK HAyYUTCS:

e OIICPHUPOBATH MOHATHIMH «TOXJICCTBO», «TOXKJIESCTBEHHOE IIPeOOpa3oBaHue, pemiaTh 3aJ1a4M, COJIeprKalie OyKBEHHBIC JTaHHBIC,
paboTath ¢ hopmynamu;

e BBITIOJTHATH IPEOOPA30BAHUS BBIPAKCHHI, COJICPIKAIIMX CTCIICHH C IEJIBIMHU ITOKa3aTeIIMU U KBaJPaTHbIC KOPHH;

e BBITIOJIHATH TOXJICCTBEHHBIC MPEOOPa30BaHUs PallMOHAIBHBIX BBIPAKCHHUH HA OCHOBE MPAaBWII JCHCTBHHA HaJ MHOTOUICHAMH U
anredpandyecKuMu ApoosiMu;

e BBITIOJIHATH PA3JI0KEHUEC MHOTOWICHOB HA MHOYKHTEIIH.

Boinyckuux noiyuum 603mMoACHOCMb HAYYUMbCSL:

o BBINOJIHAMb MHO20ULA208bLE NPEOOPA30BAHUSL PAYUOHAILHBIX 8bIPANCEHUL, NPUMEHSAS WUPOKULL HADOP cNOCcoO08 U NPUEMO8,

o NPUMEHSIMb MOACOeCMBEHHble NPe0OPA308aHUsL OJIsl peuleHUs 3a0ay U3 PA3IUYHbIX pa3z0enos Kypca (Hanpumep, 05 HAX0HCOeHUs.
Haubobue20/HauUMeHbULe20 3HAUEHUS BbIPANCEHUSL).

YpaBHeHus

BBINyCKHUK HAyYUTCS:

e peliaTh OCHOBHBIC BUJIbI PAIlMOHAIBHBIX YPABHEHUH C OJHOM IIEPEMEHHOM, CUCTEMBI ABYX YPaBHEHUH C IBYMS MIEPEMEHHBIMH,

o MOHMMATh YPaBHCHHC KaK BaKHCHINYI0 MaTEMATHUECKYI0 MOJEIb JJIs ONHCAHUS W M3YyYCHHUS pPa3HOOOPA3HBIX pPeallbHBIX
CUTYaIlUH, periaTh TEKCTOBBIC 3a/1a4M aJreOpandecKuM METOIOM;

o MPUMEHATH rpauuecKre MPeACTaBICHUS IS UCCACIOBAHUS YPABHCHUM, UCCIICIOBAHUS U PEIIICHHUS CUCTEM YpaBHEHHUH C IByMs
MIEPEMEHHBIMH.

Buvinycknux nonyyum 603moxicHOCmb:

e 081a0emb CNeYUaIbHbIMU NPUEMAMU PeUleHUsl YPAGHEHU U CUCmeM YPABHEeHUll, Y8ePeHHO NPUMEHAMb annapam YpaeHeHUll 0
peuleHuss pazHooOPasHuIX 3a0ay U3 MAmemMamuKk, CMENCHbIX NPeoMemos, NPaKmuKu,



o NpUMeHAmb 2paguueckue npeocmasieHus OJisl UCCIeO08AHUS YPAGHEHUN, CUCMEM YPAGHEHUN, CO00epxcaujux OyKeeHHbvle
K03 puyuernmoi.

HepaBencrBa

BBIITyCKHUK HAy4UTCA:

o IIOHUMATh U IPUMEHATHh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIIIEHUEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

e pEIIaTh JMHEWHBICE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHCTEMBI; pEellaTh KBaJpaTHbIE HEPABEHCTBA C OINOPOM Ha
rpaduyueckue npeacTaBIeHus;

o IIPUMEHSTH aIlapaT HEPABEHCTB IS PEIICHUS 3a/1a4 U3 PA3JIUYHBIX Pa3/IesioB Kypca.

Buinycknuk nomyuum 803M0#CHOCb HAYYUMBCAL:

o DA3HOOOPA3HLIM NPUEMAM  OOKA3AMENbCMBA HEPABEHCMSE, YBEPEHHO HNPUMEHAMb annapam HepaseHcme Oas peuleHus
PA3HO0OPAZHBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMEHCHbIX NPeOMemos, NPaKmuKu,

o NpUMeHAmb 2paguueckue npeocmasieHus Ol UCCIe008aHUs HEePABEHCMS, CUCMEM HEepABeHCME, CO0epxcaujux OyKeeHHble
Koa¢huyuenmoi.

OcHoBHbIC MOHATUA. UHcT0BbIe PyHKUIMHU

BbINTyCKHUK HAYyYUTCA:

¢ TIOHMMATh U UCMOJIb30BATh (PYHKIIMOHAIBHBIE TOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAYEHU);

o CTPOUTH T'paUKU dJIEMEHTApHBIX (YHKLUUN; MCCIEI0BAaTh CBOMCTBA YUCIOBBIX (DYHKUIMHA HAa OCHOBE M3YYEHHUS MOBEACHUS HX
rpauKoB;

o MOHUMATh (QYHKIUIO KaK BaXKHEHMIIYI0 MaTEeMAaTHUYECKYH0 MOJENb JJIsl OMHMCAaHUS MPOLIECCOB M SIBICHUN OKPYXKAIOLIETO MUpa,
NPUMEHATH (QYHKIMOHAIBHBIN A3BIK JUIsI OMUCAHUS U UCCIIEI0BAHUS 3aBUCUMOCTEH MeX Ay GU3NYECKUMU BEIIMYUHAMM.

Buinycknuk nonyuum 603mM04CHOCMb HAYYUMbCA:

o NPOBOOUMb UCCTIE008AHUS, CBA3AHHBIE C U3VHUEHUEM CEOUCME PYHKYUL, 8 MOM YUCTe C UCNOIb308AHUEM KOMNbIOMEPA, HA OCHO8E
epagukos uzyuenHvlx QyHKYuti cmpoums 6o.Jee clodcHble 2papuku (KycouHO-3a0aHHble, C «BbIKOJIOMbIMUY MOUYKAMU U M. N.);

o UCNONBL308aMb (PYHKYUOHATIbHBIE NPEeOCMABNIeHUsl U C8OUCMBA (DYHKYUL OJisl peuleHus Mamemamudeckux 3a0ay u3 pasiudHsix
pazoenos Kypca.

Yucaosbie M0CJIe10BATEILHOCTH

BbINyCKHUK HAYy4YUTCA:

¢ TIOHMMATh U MUCMOJIb30BATh SI3bIK MOCIIEIOBATENBHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHHUS );

o IPUMEHATH (OPMYJbI, CBS3aHHBIE C apU(METUUECKOW M TE€OMETPUYECKOM mporpeccuedd, u anmapar, cHOpMHUPOBAHHBIN TpU
V3YUYEHHHU IPYTUX PaA3/eNIOB Kypca, K PELICHUIO 3a/1a4, B TOM YMCJIE€ C KOHTEKCTOM U3 PEAIbHOU JKU3HH.

Buinycknuk nomyuum 603mM0o4CHOCMb HAYYUMbCA



o peuiamsb KOMOUHUPOBAHHbIE 3a0auu C NpUMEHeHuem (QOopMyl n-20 YjleHa U CYMMbl NepeblX N UlIeH08 apu@dmemuyeckou u
2eomMempu4ecKou npocpeccuul, NPUMeHAA Npu 3MoM annapam ypasHeHul U HepaseHcms;
o NOHUMAMb apUDMemuUyecKyro U 2eoOMempuideckKyio npospecculo Kaxk @YHKYyuu HamypaibHo2o apeyMeHmad, CEA3bl8amb
apugmemuueckyto npoepeccuro ¢ IUHetHbIM POCHIOM, 2e0MeMPUUECcKyio — C IKCNOHEHYUANbHBIM POCHOM.
OnucarenbHasi CTATHCTHKA
BbINyCKHUK HAYYUTCS UCIIOJIB30BATh MPOCTEUIIINE CITIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JIaHHBIX.
Buvinycknuk nonyuum 603modcHocms npuobpecmu nepeoHaAualbHbIl ONbIM Op2aHu3ayuu coopa OAHHbIX NPU NPOBEOeHUU ONpocd
00WeCcmeeHH020 MHEHUs], OCYWEeCMBIIAMb UX AHAIU3, NPeOCmasisims pe3yibmamol ONpoca 8 guoe maobauybsl, OUASPAMMDBL.
Ciy4aiinbie cCOOBITHSI M BEPOATHOCTD
BbInycKHUK HAyYUTCS] HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHSI.
Buvinycknuk nonyyum 603modcHocmb npuobpecmu onvim Npo8edeHUs CAYYAUHBbIX IKCNEPUMEHMO8, 68 MOM YUCAe C NOMOWbIO
KOMNbIOMEPHO20 MOOEIUPOSAHUS, UHMEPNPEMayuy Ux pe3yibmamos.
KomOunaropuka
BhIlTyCKHHUK HAy4yuTCs peliaTh KOMOMHATOPHBIE 3a/1a4M HA HAXO0XJACHHUE YnCa OOBEKTOB MM KOMOUHAIIHIA.
Buvinycknuk nonyuum 603mMo#CHOCHb HAYUUMbCS HEKOMOPBLIM CREeYUANTbHbIM NPUEMAM pPeuleHUsi KOMOUHAMOPHbBIX 3A0ay.
Opranuszanus yueOHOro npouecca
OO0pa3zoBaTenbHbIN MPOLIECC OCYIIECTBISIETCA B paMKaX KJIACCHO — YPOUHOU CHCTEMBI.
OcHoBHO# GopMOii OpraHu3annu y4eOHOro MpoIiecca sBISIETCS YPOK:
e YPOK YCBOGHHUS HOBBIX 3HaHUH (YpPOK — JIEKIIHs, YPOK — Oecena),
¢ YPOK KOMIUIEKCHOT'O IPUMEHEHHUS 3HaHUN U YMEHUH (YpOK 3aKperyieHus),
e YPOK aKTyaJIM3alli¥ 3HAHUI U YMEHUM (YpPOK HOBTOPEHHS),
e YPOK KOHTPOJISI 3HAHUU U YMEHUM,
e YPOK CHCTEMAaTH3alMU U 000OUICHUS 3HAHUM U YMEHUI,
¢ KOMOMHHMpOBAHHBIH,
e YPOKHU KOPPEKLHMH 3HAHWUW, YMEHUN U HABBIKOB.
OcHogeHble mUunvl YpoKO8 U UX NPUMEPHAA CIMPYKmMypa

1. CTpYKTYPA YPOKA VCBOCHHUS 5. CTpyKTYypa YPOKA KOHTPOJISA 3HAHUN U
HOBBIX 3HAHHUM YMEHUU
1) OpranuzanuoHHbIN dTal. 1) Opranu3zanvoOHHbBIN 3TaIl.

2) IloctanoBka nenu u 3aga4 ypoka. | 2) [loctaHoBka uenu u 3aiad ypoka. MoTtuBanus
MotuBanust yaeOHOM NESTENBHOCTH | y4eOHOM AEITETbHOCTH yUYaIIUXCS.
YYaIIUXCS. 3) BeisiBiieHHE 3HAHUI, YMEHHI1 1 HABBIKOB,




3) AkTyanu3aius 3HaHUH.

4) TlepBr4HOE YCBOCHHE HOBBIX
3HaHUM.

5) IlepBuyHas mpoBepKa MOHUMAaHUS
6) [lepBuuHOE 3aKpeIUICHHE.

7) Uudopmarius o JoMaiiHeM
3aJIaHUH, MHCTPYKTaX IO €ro
BBITIOJIHEHHUIO

8) Pednekcus (moaBeieHUE UTOTOB
3aHSTHUSA)

MpOBEpPKa YPOBHS CHOPMUPOBAHHOCTH Y YUAITUXCS
o0mieyueOHbIX yMeHUH. (3amanus Mo o0bemMy UiTn
CTENEHU TPYAHOCTH JOJIKHBI COOTBETCTBOBATH
IporpamMme U ObITh MOCUIIBHBIMU JJIs KaXKJI0TO
YUYCHHUKA).

YPoKu KOHTPOJISt MOTYT OBITh YPOKaMU
MUCbMEHHOT'O KOHTPOJIS, YPOKAMH COYETaHUS
YCTHOT'O Y MUCbMEHHOTO KOHTpOJIs. B
3aBUCUMOCTH OT BHJIa KOHTPOJIS (POPMHPYETCS €TO
OKOHYATEeJbHAs CTPYKTypa

4) Pednekcus (moaBEICHUE UTOTOB 3aHITHUS)

2. CTPpyKTYpa YpoKa
KOMILJIEKCHOTO IPUMEHECHHUS
3HAHWH ¥ YMeHMi (YPOK
3aKpenJieHus )

1) Opranu3aiOHHBIH STaIl.

2) [IpoBepka goMaIHero 3ajaHus,
BOCIIPOU3BEACHUE U KOPPEKILIUS
OTIOPHBIX 3HAHUI yUYalUXCH.
AKTyanu3anusi 3HaHHM.

3) I[locTtaHoBKa 11€7IM U 33724 YpOKa.
MoTtuBaiust yaueOHOU IeATeIbHOCTH
yqarmxcs.

4) IlepBuuHOE 3aKpeIieHUE

- B 3HAKOMOW cUTyaluu (TUIOBBIE)
- B U3MCHEHHOU CUTYyallUU
(KOHCTPYKTHBHBIE)

5) TBopueckoe NpUMEHEHUE U
noObIBaHVE 3HAHUI B HOBOU
cuTyanuu (mpobieMHbIe 3aaHus)
6) Undopmarus o nomarrHem
3aJIaHUU, THCTPYKTAX IO €ro

6. CTPpYKTYpa ypoKa KOPpPEeKUHMU 3HAHWMH,
YMEHHMH U HABBIKOB.

1) Opranu3aliioHHBIN JTaIl.

2) IlocTaHoBKa 1ienH U 3a1a4 ypoka. MoTuBanus
y4eOHOM eI TeIIbHOCTH YyUaITuXCsl.

3) Utoru nuarHocTuku (KOHTPOJISI) 3HAHUH,
YMEHUI 1 HaBbIKOB. OnpeiesieHne THITUYHBIX
OIUOOK U TPOOEIIOB B 3HAHUSAX U YMEHUSIX, ITyTeH
WX YCTPAHEHUS U COBEPIICHCTBOBAHUS 3HAHUM U
YMEHUM.

B 3aBucuMocCTH OT pe3yIbTaTOB JUATHOCTUKH
YUHUTENb TUIAHUPYET KOJUIEKTUBHBIC, TPYIIIOBBIC U
WHIMBHUIYyaJIbHBIE CITIOCOOBI 00yUCHUS.

4) Uudpopmanus 0 AOMaITHEM 3a/IaHUH,
MHCTPYKTAX 10 €0 BBITIOJHEHUIO

5) Pednekcus (moBeieHUE UTOTOB 3aHATHS)




BBITIOJTHEHUIO
7) Peduiekcus (moaBeeHne HTOTOB
3aHSTHS)

3. CTpyKTYpa ypoka
aKTyaIM3alMy 3HAHUW U YMEHUH
(YPOK NNOBTOpEHUSA)

1) OpranuzanuoHHBIN dTall.

2) IlpoBepka qomariHero 3ajgaHus,
BOCIIPOU3BEICHUE U KOPPEKITUS
3HAHUM, HABBIKOB U YMEHUN
yqammxcsi, HEOOXOAUMBIX JIJIst
TBOPYECKOTO PEIICHUS
MOCTABJICHHBIX 33/1a4.

3) [locTaHoBKa 11€TM U 33724 YpOKa.
MotuBanus yueOHON AeSITENbHOCTH
ydalmxcs.

4) AKTyanuzaiusi 3HaHUH C 1EITBI0
MOATOTOBKHU K KOHTPOJIBHOMY YPOKY;
C LEJbI0 MOJATOTOBKH K U3YUYEHHIO
HOBOW TEMBI.

5) llpumeHeHre 3HaHUN U YMEHUM B
HOBOW CUTYyallUu

6) O0o01IeHNE U cUCTeMaTH3aIus
3HAHUU

7) KoHTpoaps ycBOEHUS, 00CYKICHUE
JOTYIIEHHBIX OMHUOOK U UX
KOPPEKIIHS.

8) Uudopmarius o JoMamrHemM
3aIaHUU, THCTPYKTAX IO €ro
BBITIOJTHEHHUIO

9) Pediexcus (moaBeneHre HTOTOB
3aHSITHUSA)

/. CTpYKTYpa KOMOWHMPOBAHHOIO YPOKA.

1) OpraHu3anOHHBIH ATaIl.

2) [locTanoBKa Lenu U 3aj1a4 ypoka. Motupanus
y4eOHOM NeATEIIbHOCTH YUalTUXCA.

3) AKTyanu3anus 3HaHUU.

4) IlepBUuHOE YCBOCHHUE HOBBIX 3HAHUM.

5) IlepBuyHas npoBepKa MOHUMAHUS

6) [lepBuuHOE 3aKperieHUe

7) KoHTpoiib ycBO€HUS, 00CYKI€HUE JOMYIIEHHBIX
OLIMOOK U UX KOPPEKIIUSL.

8) Uudopmartiust o qomaliHeM 3a1aHuH,
MHCTPYKTAX I10 €r0 BBIIOJHEHUIO

9) Pedexcus (moBeIeHUE UTOTOB 3aHSITHS)




4. CTpYKTYpa ypokKa
CUCTEeMATH3AIMU U 000011IeH U
3HAHMHA U YMEHUU

1) OpranuzanoHHbIN dTall.

2) [TocTanoBKa LIeTU U 337]a4 ypOKa.
MotuBarus yaeOHON IeATeIbHOCTH
yqammxcs.

3) AkTyanu3ainus 3HaHUH.

4) O600I11IeHNE ¥ CHCTeMaTH3aIIHs
3HaHuM Iloaroroska yyamumxcs K
0000IIIeHHON AeATELHOCTH .
BocnpousBeneHre Ha HOBOM YPOBHE
(nepedopMyIMPOBAHHBIE BOTIPOCHI).
5) [IpumeHeHne 3HaHUI U YMEHUH B
HOBOM CUTYyalll1

6)KoHTpoJb yCBOSHHUS, 00CYKICHUE
JOMYIIEHHBIX OMHUOOK U UX
KOPPEKILIHSI.

7) Pednekcus (moaBeaeHnEe UTOTOB
3aHATUS ). AHAJIN3 U COAEPKAHUE
UTOTOB PabOThI, HhOpMUpOBaHHE
BBIBOJIOB 110 U3YYEHHOMY MaTepuaiy

Dopmul opzanuzayuu 00pa306amenbHoO20 npoyecca:

- KOJUIEKTUBHAsS (YPOK, JIEKIIMsI, CEMUHAp, OJIMMITUA/Ia, KOH(pepeHus, Ta00paTOpHbIE 3aHITHS),

- rpynmnoBas (MpakTUKyM, TPYIIIOBOE 3aHATHE, yUeOHOE HCCleJOBaHUE, MPOEKTUPOBAHUE),

- HHAUBUAYalbHas (KOHCYJIbTAINH, HCCIeI0BaTeNIbCcKas paboTa, cobeceJoBaHNe, MHANBUAYyaIbHbIE IIAaHBI Pa0OTHI).

B nanHOM KJ1acce BeIyIIMMU METOJIaMU O0yUYEHUS PEMETY SABISIOTCSA: O0BICHUTENBHO - WJUTIOCTPATUBHBIN, YaCTUYHO — MMOMCKOBBINA U
PENPOTYKTUBHBIM.

Texnonozuu, ucnonvzyemoie 6 00pazoeamenbHOM npoyecce

OcHOByY npenoaaBaHusi Kypca COCTaBIISIOT CJIEAYIONINE NEeIarornyeCKie TEXHOJIOTHU:

Texnonozus Ooicudaemvlil pe3yibmam

I pynnoesas Pa3BuTre ymeHus B3auMoI€MCTBOBAaTh B KOMAH/IE,




pacnpenesaTh poJi, KOHCTPYHUPOBATh COOCTBEHHBIE 3HAHMS,
OpPUEHTHPOBATHCS B MHPOPMAIIMOHHOM IPOCTPAHCTBE,
NPEICTABIISTh PE3YJILTAaThl COOCTBEHHOM JIEATEIBHOCTH.

Jugppepenyuposannozo
0byuenus

cDOpMHpOBaHI/IC 0oJiee BBICOKOTO YPOBH:A OBJIaACHUA
MaTCpUuaIOM

— YPOBHA BOBMO)KHOCTGﬁ, 3ad CUYCT pa3BUTHUA TBOPUYCCKOI'O
MMOTCHIOHUAJIA KAKA0I'0 y4alerocsa B COOTBCTCTBUU C CTO
HMHAVNBUYAJIbHBIMHU 3aIIPpOCaMHU

300poswe coepedcenus

[loBbIlIEHNE KAYECTBA 3HAHUN U YPOBHSI AKTUBHOCTH
y4amuxcs 5 3a CYET CHATHS SIMOLIMOHAIBHOTO HAIIPSKEHUS U
yepeoBaHus (GOpM U BUJOB JIEATEIBHOCTH Ha YPOKE.
CoxpaHeHHe 3peHHsl yJaluxcs Py IOMOIIY THHAMUYECKUX
nay3 ¢ UCIO0JIb30BaHUEM (U3KYJIbTMUHYTOK JJIsl TJ1a3.

UKT

[ToBpiieHNE 3(pPEKTUBHOCTH YpOKa 32 CUET HATJISIHOCTH.
CBoe- BpeMEHHbII UHANBUAYAJIbHBIN U PPOHTATBHBIN
KOHTPOJIb YCBOEHUS TEMBI, pa3neina. [loeimenne
MIO3HABATEJIBHOTO MHTEpECA 00YUarOIMXCs, CO3/1aHUE
CUTYallMH YCIICIIHOCTU HA YPOKE.

Onopnuix cxem u
aneopummos

[ToBblllIeHNE TO3HABATEIHHOTO HHTEPECa 00yUYarOIIXCH,
CO3/IaHUSI CUTYAIlMU YCIEIMITHOCTH Ha YPOKE U MEPEBO]I
3HaHUU B JIOJTO- BPEMEHHYIO IaMSTh 32 CUET COCTABIICHHS
OTIOPHBIX CXEM, AJITOPUTMOB, TAOJHUII, KAPTOUEK, YEPTEIKEH,
PUCYHKOB.

IIpobremnozo obyuenus

®opMUpOBaHUE CIIOCOOHOCTH CAMOCTOSITENILHO BUJIET,
CTaBUTh U peIIaTh MPOOJIEMBbI, OCYIIECTBIISTh TOUCK U
YCBOEHHE HEOOXOIMMBIX 3HAHUMU.

lIpoexmnozo ob6yuenus

YMeHne B3auMOIeUCTBOBATh B KOMAaHE, PaclpeIeisaTh
POJIN, KOHCTPYUPOBATh COOCTBEHHBIE 3HAHUS,
OPUEHTHPOBATHCS B MHPOPMAIIMOHHOM IMPOCTPAHCTBE,
MPEJICTaBIISTh PE3yNbTaThl COOCTBEHHOM JEATEIbHOCTH.

Tunwvt YDPOKoO@6 U ucnojibzyemosle neoazozuuecKue mexHoa02uu




YPOK yC80€eHUA HOBbIX 3HAHUUL UKT, Texnomorus mpobIeMHOTO
OOy4YeHHSI, TEXHOJIOTHS 3J0POBHE
cOepexeHus

YPOoK Komnjekcrnozo npumenenus 3nanuii u | UKT, oOyueHue B coTpyJHUUECTBE,

ymenuii (YypoK 3aKpenjieHus) TEXHOJIOTUH KPUTHYECKOTO MBIIIJICHUS

YPOK aKmyanu3auuu 3HAHUM U yMEeHUl UI'PBI, rpynmoBsie hopMbl pabOTHI

(ypok noemopenus)

YPOK cucmemamu3ayuu u3y4eHHo20 HKT, meToa npoekToB, 0Oy4eHHUE B

mamepuana COTPYIHHUYECTBE, FPYIIIOBLIE (POPMBI
paboThI

KOMOUHUPOBAHHBLIL YPOK B03MO0XHO pUMEHEHNE BCEX TEXHOJIOTUI

Dopmuposanue u pazeumue YY/[ na ypokax mamemamuku BPOUCX00UmM C ROMOWbIO PA3TUYHBIX 6U006 3A0AHUTL

Buabl yHUBepCaIbHBIX 1eHCTBUM Buael 3agannii

[To3HaBaTenbHbBIE «Haittn otnmmuus»

«ITouck numHero»
CocraBneHust cXeM-0nop
Pabora ¢ pa3HbIMH BUaMK TaOJIHII,
JAarpamMm
PerynsatuBHbie «IIpegHamepeHHbIe OMMOKM
[Touck nuopmaluu B mpeasioKeHHBIX
MCTOYHUKAX
B3auMokoHTpOJIb
Hucnyr
KOHTpOIBHBIN ONPOC HA ONIPEACICHHYIO
npobiemMy

KoMmyHUKaTHUBHBIE CocraBb 3a1aHNE TAPTHEPY
OT3bIB Ha paboTy TOBapuIla

['pynnoBas pabota
«OOBSCHH ...»
JIndHOCTHBIE YyacTtue B npoeKTax




[TonBeneHne UTOroB ypoka

TBOpYECKHE 3a1aHNs, UMEIOLINE
MIPAKTUYECKOE TPUMEHEHUE

CamoorieHka coObITHI

«Onucanne yranos ypoka u YY/l, koropbie pOpMUPYIOTCH HA JAHHBIX ITANAX)

Dranbl ypoka Dopmupyemsie YY1

1.OprmomenT. Ilcuxonoruyeckuii JInuyHOCTHBIE
HACTPOU. KomMyHuKaTHUBHBIE

2.AKTyanuzanys 3HaHUH. Ilo3HaBaTenbHEBIE
KoMMyHMKaTHUBHBIE
JInaHOCTHBIE

3.OuU3KyJIbTMUHYTKA. PerynaruBubie
JIngHOCTHBIE

4.13yyeHre HOBOTO MaTepuaa. [To3HaBaTenbHbIE
PerynsaruBHbie
KomMMmyHMKaTuBHBIE

5.3akperuieHue o TeMe ypoka. PerynstuBHbie
Ilo3naBaTebHBIC
JImyHOCTHBIE
KommyHukaTuBHBIE
Jlornueckue

6.1tor ypoka. Pediiexcus. JIngyHOCTHBIE
KomMyHUKaTHBHBIE

KPUTEPUHU 1 HOPMbBI OIIEHKHY 3HAHUM, YMEHUI 1 HABBIKOB OBYUAIOIIIUXCS IO AJITEBPE.
1. OneHKa NMCbMEHHBIX KOHTPOJbHBLIX PA00T 00YUAKOIIMXCSH 10 aJreope.
OTBeT OlLICHUBAETCSI OTMETKOM «by», eciu:
- paboTa BBITIOJIHEHA TIOJIHOCTHIO;
- B JIOTHYECKHUX PACCYKACHUAX U 00O0CHOBAHUU PEIICHUS HET MPOOEIOB U OIMUOOK;
- B PCIICHUU HET MaTeMaTHYECKUX OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTh, OINUCKA, KOTOpasl HE SBJSACTCS CIEJICTBHEM HE3HAHMS WU
HETOHWMAaHMs y4eOHOro MaTepuaia).
OtMeTka «4» CTaBUTCS B CICIYIONMIUX CIydasiX:




- paboTa BBITIOTHEHA TOJHOCTHIO, HO OOOCHOBAHHUS IATOB PEIIEHUS HEIOCTATOYHBI (€CIM yMEHHUE OOOCHOBBIBATH PACCYXICHUS HE
ABJISUIOCH CHIEUATBHBIM O0OBEKTOM MPOBEPKH);
- JIOMYIIICHBI OJTHA OIMMOKA WM €CTh JABa — TPHU HEJA0UYCTa B BBIKJIAJIKaX, PUCYHKAX, YepTeKax WiH Tpadukax (€ciau 3TH BUABI pabOT HE
SIBJISUTACH CTICTIMATEHBIM 00BEKTOM MTPOBEPKH ).
OtmMmeTka «3)» CTaBUTCS, €CIIH:
- JomyIieHo 0ojiee OAHOM omMOKM WM OoJiee JBYX — TPeX HEJ0YETOB B BBIKJIAQJIKAX, YepTEkKax WU rpadukax, HO 0O0ydaronuncs
obJaaet 00sA3aTeIbHBIMU YMEHUSAMHU 110 MIPOBEPSIEMOM TEME.
OtMmeTKa «2» CTaBUTCS, €CIIH:
- JIOMYIIEHBI CYIICCTBEHHBIC OIIMOKM, MOKA3aBIIKE, YTO OOydJaronIuiicss He 00amaeT 00s3aTeIbHBIMH YMEHUSMH 10 JaHHOW TeMe B
TIOJIHOM MeEpeE.
VYuutenb MOXKET TMOBBICUTH OTMETKY 3a OpPUTMHAJIBHBIA OTBET HA BOINPOC WM OPUTHMHAIBHOE PEIICHHE 3aJlauyd, KOTOpPhIC
CBUJICTEIILCTBYIOT O BHICOKOM MAaT€MaTHYECKOM Pa3BUTHUU OOYYalOIIETOCs; 3a pelIieHue Oojee CIOXKHOM 3ajauM WM OTBET Ha Ooliee
CJIO’KHBIN BOIMPOC, IPEAJIOAKEHHBIE 00YUYaIOIIEeMyCsl JOTOJHUTEIIBHO MOCTE BBITTOJHEHUS UM KaKUX-TM00 APYTUX 3aJaHUi.
2. O1eHKa YCTHBIX OTBETOB 00YYAIOIIMXCSA 0 aJareope.
OTBET OLICHUBACTCS] OMMEMKOIL «5), €CITU YUCHUK:
- MIOJTHO PACKPBUI COAEpKaHuEe MaTepualia B 00beMe, PEayCMOTPEHHOM MPOrpaMMoOi U yUeOHUKOM;
- WBJIOKUJI MaTepuajl TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3ys MaTeMaTHYECKYI0 TEPMHUHOJIOTHI0O UM CHUMBOJUKY, B OINpeeCHHOU
JIOTUYECKOM

MMOCJIEIOBATEIILHOCTH,
- MPABUJILHO BBITIOJIHUII PUCYHKH, UEPTEKH, TPAPUKH, COIMYTCTBYIOIIUE OTBETY;
- TOKa3aJl YMEHUE WJUIIOCTPUPOBATH TEOPHIO KOHKPETHBIMU IMPUMEpPaMH, IMPHUMEHATh €€ B HOBOW CHUTyalldd IPU BBINOJIHEHUU
MPAKTUYECKOTO 3a/IaHus;
- TIPOJIEMOHCTPUPOBAJ 3HAHHWE TEOPUU paHEe M3YUYCHHBIX COMYTCTBYIOIIMX TeM, C(HOPMHUPOBAHHOCTh M YCTOWYUBOCTH HCIIOIB3YEMBIX
MIpU OTBETE YMEHUM 1 HABBIKOB;
- OTBEYAJI CAMOCTOATENIBHO, 0€3 HAaBOASAIIUX BOIIPOCOB YUUTEIIS;
- BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH MIPU OCBEIICHUU BTOPOCTEIICHHBIX BOMPOCOB MJIM B BBIKJIAJIKAX, KOTOPhIC YUCHHK JIETKO UCTIPABUI
IOCJIe 3aMeYaHus
YUUTES.
OTBET OIICHUBACTCS OMMEMKOU «4», €CIIN YJIOBIETBOPSET B OCHOBHOM TPEOOBAaHMSIM Ha OLIEHKY«S», HO MPU 3TOM HMEET OJUH M3
HEJOCTATKOB:
- B M3JIOKEHUU JIOMYIIEHBI HEOOJIbIIIE TPOOEIBI, HE UCKA3UBIIIEE MATEMATHIECKOE COJIEPIKAHNE OTBETA;
- IONYIIEHBI OJIMH — JIBA HEJI0UETa MPHU OCBEIIECHUHU OCHOBHOI'O COJIEP KaHUsI OTBETA, UCIPABJICHHBIE MIOCIIEC 3aMEUaAHUS] YUUTEIIS;




- IOMYIIEeHBI OMKOKa MK 0oJiee TBYX HEJIOUYETOB MPU OCBEIICHUU BTOPOCTETICHHBIX BOMTPOCOB WJIM B BBIKJIAIKAX, JIETKO UCIIPABICHHBIC
MOCJIE 3aMEYAHMS YUUTEIS.
OTBET OLICHUBAETCS] OMMEMKOI «3» CTABUTCS B CIECIYIOIINUX CIydasiX:
-HETIOJIHO PACKPBITO COJAEpKaHME MaTepuaia (ColepikaHue H3JI0KEHO (parMEeHTapHO, HE BCETJa IMOCIEI0BaTeNIbHO), HO MOKa3aHO
oOl1iee TOHMMaHKUE BOMPOCca | MPOJAEMOHCTPUPOBAHBI YMEHUS, TIOCTATOUHBIE JJI1 YCBOSHUSI TPOrPAMMHOT0 MaTepHaa;
- UMEJUCh 3aTPyJHEHUS WIM JOMyIICHbl OIIMOKM B OINPEACICHUH MaTeMaTUYeCKOW TEPMHHOJOTHUH, YepTekaX, BBIKIAIKaX,
UCIIPaBJICHHBIC MTOCJIE HECKOJIBKUX HABOSIIMX BOIIPOCOB YUUTEIIS;
- YUYEHUK HE CIPABWICS C MPUMEHEHUEM T€OPHUH B HOBOWM CHUTYyAallMH MPHU BBHIMOIHEHUH MPAKTUYECKOTO 3aJaHUs, HO BBIMOIHUII 3aJJaHUs
0053aTEILHOTO YPOBHS  CIIOKHOCTH IO JIAaHHOHW TEME;
- [IPU JOCTATOYHOM 3HAHUM TEOPETHUUECKOT0 MaTepualia BhIsBIIEHA HEAOCTaTOYHAs C(OPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.
Ommemka «2» CTaBUTCA B CIEAYIOIIMX CIIy4asiX:
- HE PaCKpBITO OCHOBHOE COJIEpKAHUE yYEOHOr0 MaTepHaa;
- 00Hapy’KEHO HE3HAHME YUYEHUKOM OOJIbIlIeH Wik HanboJee BaXKHOW YaCTh y4eOHOro MaTepuarna;
- JIONYIIEHBI OIIMOKK B OMPENENICHUM MOHSTHH, MPU HCIOJIb30BAHUM MAaTEMAaTHUUYE€CKONW TEPMUHOJOTUM, B PUCYHKAX, YepPTEkKaX WIH
rpadukax, B BBIKJIQJKaX, KOTOPbIC HE UCTIPABJICHBI MOCIE HECKOJIBKUX HABOJSAIIUX BOIIPOCOB YUUTEIIS.
®opMBbI KOHTPOJIA 3HAHUI, YMEHHH U HABBIKOB, Y'Y /|
KoHnTposb oCylIecTBIAETCS Yepe3 MCIOIb30BAHUE CIEAYIOIMX BUAOB ouneHKM 3YH u YVY/I: BXondmmii, TEKyIUil, TEMaTUYECKU,
UTOTOBBIN. [Ipu 3TOM HCTONB3YIOTCS paznuyHbie GOpMbI OIEeHKH M KOHTpoJisi 3YH: xoHTposibHas paboTta, TOMAIIHSAS KOHTPOJIbHAS
paboTa, camocTosITeNbHAs paboTa, JOMAITHSS MpaKTHYeCKas padoTa, JTOMAIIIHS CaMOCTOsITeIbHAs paboTa, TECT, KOHTPOJIbHBIN TECT,
YCTHBIN ONPOC.
YcnenHocTh BRIMOIHEHHS paO0Thl ONPENIETSIETCS B COOTBETCTBUY C HUYKETPUBEICHHBIMU ITKAJIAMU:

1 2
JJIs1 BCeX TEeMATUYeCKUX TeCTOB: 80-100% oT MakcUMaJIbHOW CyMMBI
YAOBJIETBOPUTEIBHO — 3 OaJa; 0aJJTOB — OIICHKA «5»;
xopo1o — 4-5 6aoB; 60-80% - omeHka «4»;
OTJINYHO — 6 OaJIOB. 40-60% - onenka «3»;
VI TeMaTu4ecKux tectoB ¢ 3aganusamu tuma | 0-40% - onenka «2».

C:
yIIOBJIETBOPUTENLHO — 4 Oaia;
X0po1Io — 5-6 6aos;
OTINYHO — /-8 OasioB.
1151 MTOTOBBIX TECTOB:




yAOBIETBOpUTENbHO — 8-11 6amios;
xopoto — 12-14 6annos;
oTyimgHo — 15-18 Gasios.

Yuurenb MOXET CKOPPCKTUPOBATH IIPCATAraCMYIO HIKaJIy OLICHOK C YUYCTOM 0COOCHHOCTEH Kiacca.

Ypoenu noozomosxku yuawuxca u kpumepuu ycnewnocmu 06V‘leHu}l no wmamemanmukKe

YpoBHHU

Ouenka

Teopus

IIpakTuka

1 YVY3uaBauue

Pacrnio3naBath 06’b€KT, HaXOIHUTb

YMeTh BBINOJIHSATD 3aJaHus 110

Anroputmudeckas HYKHYI0 (JOpMYyIly, IPU3HAK, oOpa3ily, Ha HETIOCPEICTBEHHOE
JESATENBHOCTD C «3» | CBOWCTBO M T.JI. npUMeHeHue GopMyJ, MpaBu,
ITOJCKA3KOU VHCTPYKUHU U T.J.

2 3HaTh POpMYIHPOBKH BCEX Ymerh paboTtath ¢ yueOHOH U

Bocnpou3ssenenue MOHSATHM, NX CBOWCTBA, CIIPAaBOYHOM JIUTEPATYPOH,
Anroputmudeckas «4» | npu3HaKu, GOPMYJIbI. BBINIOJIHATD 3a/1aHUSI, TPEOYIOIINE
JesITeNIbHOCTh 0e3 YMeTh BOCIPOU3BECTH HECJIOKHBIX MTPE0Opa30oBaHUM €
MIOJICKa3K1 JI0Ka3aTeJIbCTBA, BBIBOJBI, IPUMEHEHUEM U3Y4aeMOr0

yCTaHaBJIMBATh B3aUMOCBS3b,
BBIOMPATH HYKHOE TSI
BBITIOJIH. JIAH.3a]]

MaTepuaa

3 Ilonmmanue
JleaTenbHOCTh IpU
OTCYTCTBUHU SBHO
BBIPAKEHHOTO
aNropuT™Ma

«5»

JlenaTh 10ruYecKue 3aKIOUYCHMS,
COCTaBJISTh AJITOPUTM, MOJIEIIb
HECJIOKHBIX CUTYyalui

YMeTh IPUMEHSTH MTOTYYEHHbIC
3HAHUA B Pa3IMYHBIX

cuTyanusx. BeINOJHATH 3a/1aHus
KOMOMHUPOBAHHOTO XapakTepa,
COJIEpIKaIUX HECKOJIBKO
TTOHSTHM.

4 QOBJjaaeHue
VMCTBEHHOM

CAMOCTOATCJIbHOCTHIO

B
COBEPLICHCTBE 3HATh U3YYEHHbIN
MaTepuai, CBOOOTHO

YMerb IPUMEHSATh 3HAHUS B
110001 HECTaHIAPTHOMN
cutyanuu. CaMoCTOATEIbHO




TBopueckas «5» | OpUEeHTUPOBATLCS B BBINIOJHATH TBOPUYECKUE

HCCIcaoBaTCiIbCKasd HeM. UMeTh 3HaHUS U3 HCCJICA0BATCIbCKHUC
ACATCIBHOCTD JOITOJIHUTCIIBHBIX HCTOYHHUKOB. 3a7aHus. BbIOJIHATH (1)YHKHI/II/I
Bnanets orcpanusaIMunu KOHCYJIbTAHTaA.
JJOI'YCCKOIro

MbIIUIeHHS. COCTABJIATL MOJIEIID
10001 CUTYaIlUH.

Hcnoab3yembie (popMbI, CIIOCOOBI M CPEICTBA MIPOBEPKH U OLICHKU 00pa30BaTeJIbHbIX Pe3yJibTATOB.

OueHka 3HaHUM — CHCTEMATUYECKUW MPOLECC, KOTOPBIA COCTOUT B OINPEIEIICHUN CTEIEHW COOTBETCTBUS UMEIOUIMXCA 3HAHWM,
YMEHHI, HABBIKOB, MPEIBAPUTEIIBHO IUIaHUPYyEeMbIX. [Ipoliecc OLleHKHM BKJIOYAET B CeOS TaKMe KOMIIOHEHTBHI: OIpeAcsieHUuE Ieiei
00y4eHHsI; BBIOOp KOHTPOJIbHBIX 3aJaHUM, MPOBEPSIONIMX MOCTIKEHHE ATUX IEJed; OTMETKY WM JAPYro crnocoO BBIPAKECHUS
pe3yJbTaTOB MPOBEPKH. B 3aBUCUMOCTHM OT MOCTAaBJIEHHBIX 1IN MO-Pa3HOMY CTPOUTCS MpOrpaMma KOHTPOJIA, MOAOUPAIOTCS
pa3JIMYHbIC TUITBI BOMPOCOB M 3ajaHuil. Ho mprMeHeHne mpuMEpPHBIX HOPM OIIEHKH 3HAHWUN JIOJHDKHO BHECTH €IMHOOOpa3He B OICHKY
3HAHUW M YMEHUM y4aliuxcs W caenaTh ee 0ojee 0oObeKTUBHOM. [IprMepHBIe HOPMBI MPEJACTABISIOT OCHOBY, MCXOS U3 KOTOPOM,
YUYUTENb OLICHUBACT 3HAHUS U YMEHHUS YUYAIINXCS.

Conepxanre 1 00beM MaTepHaa, MoJJICKAIIEro MPOBEPKE U OIEHKE, OMPEICIIIIOTCS MPOrpPaMMOi 10 MaTeMaTHKE JIJIT OCHOBHOM
IIKOJIbI. B 3amanus U1si pOBEPKH BKJIIOYAKOTCS OCHOBHBIE, TUITUYHBIE U IPUTOM PA3JIMYHON CIIOKHOCTH BOITPOCHI, COOTBETCTBYIOIIHE
MPOBEPAEMOMY pa3eiy IPOrpaMMBI.

OcHoBHBIMHM (hOpMaMHU MPOBEPKU 3HAHUN W YMEHHH ydalllUXCs MO0 MaTEMaTHKE B OCHOBHOM IIKOJIC SIBIITFOTCS OMPOC, SK3aMEH,
3a4eT, KOHTPOJIbHAsl paboTa, CaMOCTOsATENIbHAS padoTa, TECTUPOBAHUE, TPOBEpOUYHas paboTa, MpoBEepKa MUCHbMEHHBIX JOMAIITHUX PadoT,
Hapsy ¢ KOTOPbIMU MPUMEHSIOTCS U JipyTrue (GopMbl TpoBepKu. [Ipu 3TOM yuuUTHIBAETCS, YTO B HEKOTOPBIX CIydasiX TOJbKO YCTHBIM
OMpOC MOXKET JaTh OoJiee MOJIHBbIC MPEACTaBICHUSI O 3HAHUSAX U YMEHMSIX yYallluXcs; B TOXKE BpeMs MUCbMEHHas paboTa IMO3BOJISIET
OIICHUTh YMEHHE YUaITUXCs U3JIaraTh CBOM MBICJIM Ha OyMare; HaBbIKA IPaMOTHOTO 0(OPMIICHHS BBHITTOTHAEMbBIX UMY 3aJaHUMH.

IIpu oreHke YCTHBIX OTBETOB U MHUCHBMEHHBIX PAOOT y4UTENh B TEPBYIO OYEpPEh YUHUTHIBAET HMEIOIIMECS y YYallerocs
(hakTHUYeCKUe 3HAHUSI U YMEHHUS, UX TIOJIHOTY, IPOYHOCTh, YMEHHE IPUMEHATh Ha MPAKTUKE B PA3IUYHBIX CUTYalUsIX. Pe3yabTar OlleHKH
3aBHCUT TAKXKE OT HAJIMYMS U XapaKTepa JONMYIIEHHBIX ITOrPEITHOCTEN.

Cpenu MorpenrHoCTeH BBIICIISIOTCS OITHOKH, HETIOYSThI M MEJIKHUE ITOTPEITHOCTH.

[TorpemntHOCTh cunTaeTCs OMIMOKOM, €CITM OHA CBUJIETEIILCTBYET O TOM, YTO YUCHHUK HE OBJIAJIE]T OCHOBHBIMU 3HAHUSIMU, YMEHHUSIMU
Y UX PUMEHECHUEM.

K HexoveTaM OTHOCATCS MOTPENIHOCTH, CBUIECTENBCTBYIOIIAE O HEIOCTATOYHO MOJHOM WM HEJOCTATOYHO MPOYHOM YCBOCHUH
OCHOBHBIX 3HAHUH U YMEHHUU WM 00 OTCYTCTBUU 3HAHWN, HE CUMTAIONINXCS B COOTBETCTBHH C MPOTPaMMOl OCHOBHBIMH. K HegoueTam
OTHOCSITCSI TIOTPEUIHOCTH, OOBSICHAIOUIMECS PACCEIHHOCTHIO WM HEJOCMOTPOM, HO KOTOPBhIE HE MNPHUBEIU K HCKAXEHUIO CMBbICTA



MOJIYYCHHOTO YYCHUKOM 3aJaHus WM CIoco0a €ro BBIMOJHEHUS. ['pammaTndeckasi ommoOKa, JOMyIICHHAsS B HAMMMCAHUN W3BECTHOTO
yYaImeMycsi MaTeMaTH4eCKOro TepMUHA, HeOpeKHas 3aMich, HEOPEKHOE BHITIOJIHCHHUE YEPTEKa CIUTAIOTCS HEJIOUECTOM.

K MeJKkuM NOrpemHOCTAM OTHOCATCSI MOTPEIIHOCTH B YCTHOM M MUCHbMEHHOM pEuYd, HE MCKa)KaloIIUME CMBICIIa OTBETa WU
pelIeHus, Cy4ailHbIe ONMKUCKU U T. II.

Kaxxnioe 3aanue 111 yCTHOTO OIPOCa UM MUCbMEHHOM paOOThI MPEACTABISET TEOPETUUECKUN BOIIPOC MIIH 3aa4y.

OTBeT Ha BOMPOC CUUTAETCS OE3YMPEUYHBIM, €CIIM €T0 COJEP’KaHUe TOYHO COOTBETCTBYET BOMPOCY, BKIIOYAET BCE HEOOXOIUMBbIE
TEOPETUUYECKHE CBEICHUS, 0OOCHOBAHHBIC 3aKIIIOUEHMSI M TIOSCHSIOIIME MPUMEPHI, a €ro U3JIoXKeHHue U 0hOopMIICHHE OTIMYAIOTCS
KpPaTKOCTBIO M AKKYPATHOCTBIO.

Pemenne 3amaum cuurtaercs O€3yNpeuHbIM, €CIIM TOJy4YeH BEPHBIA OTBET MPU NPABWIBHOM XOJI€ PEIICHHUS, BbIOpaH
COOTBETCTBYIOIINA 3a]a4€ CIIOCO0 pelleHusl, MPaBUILHO BHITIOJHEHBI HEOOXOIMMbIE BEIYMCIICHUS U MPE0Opa3oBaHus, OCIEI0BATEIHHO
Y aKKypaTHO O(pOPMIIEHO pELICHHE.

OneHka OTBeTa ydallerocs Mpu YCTHOM ONPOCE U OlIEHKAa MUCHbMEHHOW KOHTPOJBHON PabOThl MPOBOAMUTCS MO MATHOAIBHOM
CUCTEME.

O1ieHKa yCTHBIX OTBETOB:

OTBeT oLleHMBAaETCSI OTMETKOM “5”, eciu ydanuics:

MOJTHOCTBIO PACKPBLI CO/IEpKaHNe MaTepuaia B 00bemMe, MPeayCMOTPEHHOM MPOrPaMMOil U y4eOHUKOM;

W3JIOKUJT MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO MCIOJIb3ysl MAaTeMaTHYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIpPECICHHOMN
JOTHYECKOM MOCJIeI0BATENbHOCTH;

MPaBUJILHO BBITTOJIHUI PUCYHKH, YEPTEXKH, rpaduKu, COMYTCTBYIOIINE OTBETY;

MOKa3ajl YMEHUE WILIIOCTPUPOBATH TEOPHUID KOHKPETHBIMU IPUMEPAMH, NPUMEHATh B HOBOW CHUTyallUd TPU BBIIOJIHEHUU
MPAKTUYECKOTO 3aJaHNs;

MPOJICMOHCTPUPOBATT YCBOCHHME paHee W3YYCHHBIX COMYTCTBYIOIIMX BOMPOCOB, C(HOPMHUPOBAHHOCTh W yCTOWYUBOCTH
HCIIOJIb3YEMbIX IIPU OTBETE YMEHUM 1 HABBIKOB;

OTBEYaJ CaMOCTOSITEILHO, 0€3 HABOISAIIUX BOIIPOCOB YUUTEIIA.

OTBeT OleHUBAETCA OTMETKOM “4”,

- €CJI1 YJOBJIETBOPSIET B OCHOBHOM TPEeOOBaHMIM Ha OIEHKY ‘5™, HO IIPU 3TOM MUMEET OJIUH U3 HEJOUETOB:

- B U3JI0OKEHUU JOMYIIEHBI HEOOIbIITNE TPOOeIIbl, HE UCKA3UBIIINE MATEMAaTHUYECKOE CO/IepyKaHNE OTBETA,;

- IONyIIeHbI 1-2 HegoueTa nNpy OCBEIIEHUH OCHOBHOTO COJICp)KaHUsI OTBETA, UCTIPABJICHHBIC TIOCIIC 3aMEUaHUsl YUUTEIS;

- JIONYIIEeHbl OMOKa WM OoJyiee ABYX HEIOYETOB NPHU OCBEIICHHH BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAIKaX, JETKO
HCIIPABJICHHBIE MOCIIC 3aMEYaHUs YUYUTETL. )

OTBeT onleHHBaeTCsl 0TMETKOH “3”, eciu:



- HETMOJIHO PacKpBITO COAepxKaHNe MaTepuaa (CoaepxKaHue U3JI0KEeHO (pparMeHTapHO, HE BCETja MOCIeI0BaTENbHO), HO MOKa3aHO
oOl1ee NOHMMaHUE BONPOCa U MPOAEMOHCTPUPOBAHbl YMEHUS, JOCTATOUHbIE I JAIbHEHIIEr0 YCBOCHHUS IPOTPAMMBI;

- UMEJNCh 3aTPYJHEHHS WM JOIMYIICHbI OMIMOKH B ONpPEACNICHUU MOHATUN, MCIIOJB30BAHUM MAaTEMAaTHUECKON TEPMHUHOJIOTHH,
YepTeKax, BHIKJIAJIKaX, UCIIPABICHHBIE MTOCJIE HECKOJIBKUX HABOSALIUX BOIPOCOB YUUTEII;

- YUYEHHUK HE CIPABWICS C MPUMEHEHUEM TEOPUU B HOBOW CUTyallMd IPHU BBINOJHEHUH MPAKTHYECKOTO 3aJaHUs, HO BBIIOJIHUI
o0s3aTeNbHOE 3a/1aHHE.

OTBeT oLleHUBAaeTCA OTMETKOI “2”, ecnu:

- HE PacKpBITO coJiepKaHue yueOHOro MaTepuarna;

- 00HapyXEHO HE3HAHNE WM HE TIOHMMaHue YYEHUKOM OoJiblIel uiau HanboJiee BaXKHON 4acTu yueOHOTro MaTepuaa,

- TOMYIIEHBI OUTUOKY B ONIPEICTICHUU TTOHATHS, IIPU UCTIOIH30BAaHUNA MaTEMAaTUYE€CKOM TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKaX WU
rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE UCIIPABJICHBI ITOCIIE HECKOJIBKUX HABOSALIUX BOIPOCOB YUUTEIS.

OueHnBaHue MUCHLMEHHbIX Pa0doT:

[Ipu npoBepke MUCbMEHHBIX PA0OT O MATEMATHUKE CIIEIYET pa3inyaTh IpyOble U HErpyOble OIIUOKH.

K rpy0bimM omimdkamM OTHOCSTCS:

-BBIYMCIIUTENbHbBIE OIIMOKY B IPUMEpaxX U 3a7a4ax;

-OIIMOKM HA HE3HAHME MOPSAKA BBINOJHEHUS apu(METUUECKHUX AEHCTBUM;

-HEeNpaBWJIbHOE PEIlIeHUE 3a/1auu (MPOMYyCK ACHCTBUM, HEMPABWIbHBINA BEIOOP ACUCTBUM, JIMIIHEE ACHCTBUE);

-HEJIOBEJICHUE 0 KOHLIA PEIICHMS 3aa4H UM IPUMEPA;

-HEBBIIIOJIHEHHOE 33/1aHUE.

K Herpy0ObIiM ommOKaM OTHOCSTCS:

-HEpAIIMOHAIbHBIE NPUEMbI BEIUHCIICHUIA;

- HepaBUJIbHAsI IOCTAHOBKA BOMPOCA K ICVUCTBUIO TIPU PEILICHUU 3a]1a4U;

-HEBEpHO c(hopMyIHpOBaHHBINA OTBET 3a/1a4H;

-HEeNPaBUJIbHOE CITUChIBAHUE JTAHHBIX YHCEN, 3HAKOB;

-HeJI0BEJIEHUE 10 KOHIIA ITpeoOpa30BaHu.

[Ipu olieHKE MTUCBMEHHBIX PadOT CTaBATCS CIAEAYIOIINE OTMETKHU:

“§”- ecnm 3a/1auu penieHbl 6€3 OMMOO0K;

“4”- ecnu gonyuieHsl 1-2 HerpyOble OIMUOKH;

“3”- ecnm pomyiieHsl 1 rpy0ast u 3-4 HerpyOblie OIUOKH;

“2”- He3HaHHE OCHOBHOTO MPOTPAMMHOI0 MaTepuaia Uil OTKa3 OT BBIIIOJIHEHUS yUEOHBIX 00s13aHHOCTEH.

OueHnBaHMe TECTOBBIX PadoT:

“5”- ecmu HaOpano ot 8§110100% OT MakcCHMMaTbLHO BO3MOXKHOTO 0ajnia;



CoNoaRrLODdDE

“4”- ot 6110 80%:;
“3”- ot 51 go 60%;
“2”- o 50%.
PexoMeHIaIMN 110 Y4€0OHO-METOAMYECKOMY M MATEPHAJILHO-TEXHUYECKOMY 00ecleYeHUI0 Y4eOHOro npouecca.
JlutepaTtypa OCHOBHASI M IONIOJIHUTEJIbHAS
Anrebpa 9 Yacts 1 yuebnuk. A.I'. Mopakosuuy, [1.B.CeMenos;
Anrebpa 9 Yacts 2 3anaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumycruna, E.E. Tynbunnckas, [1.B.Cemenos;
Anrebpa 9. CamocrositenbHbie padboThl. JI.A. Anekcanaposa;
Anrebpa 9. Kontposnbsubie paboTtsl. JI.A. AnekcanapoBa;
Anrebpa 7-9. Tectol. A.I'. Mopakosuy, E.E. TyasunHckas;
Anrebpa 7-9. Metoauueckoe nocooue ans yunurens. A.I'. Mopakosuy;
[Toypounoe mianupoBanue o anredpe. 9 knacc. T.JI. Adpanacwesa, JI.A. Tanununa;
COopnuk 3a1au o aireope 7-9. M.B. Tkauesa, P.I'. ['azapsiu;
I'oToBUMCs K onmmminaaam o maremaruke. A.B.dapkos.

HNuTepHer pecypchl @

MunucrepcTBo 00pazoBanusi PD;
http://www.drofa.ru — caiit u3narenscrBa «JIpoday
http://www.fipi.ru/;

http://www.testedu.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru

TemaTuueckoe miaanupoBanue no aiareope 9 kiaace 2019-2020 yueOHblii roj.
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http://www.fipi.ru/
http://www.testedu.ru/
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1575283191814000
https://www.google.com/url?q=http://uztest.ru&sa=D&ust=1575283191814000
https://www.google.com/url?q=http://4ege.ru&sa=D&ust=1575283191815000

PanmoHaJnLHbIEe HEpaBeHCTBA M UX cucteMbl (16 H)

geﬂb.’

-UM€ETb npedcmaeﬂeHue O NOHAMUAX. JluHel/?HOe, Keadpamﬂoe, PAUUOHAIBHOE HEPABEHCNBO, 001acmb donycmuMblx 3HAYeHUll HepaeeHcmes,
-0BJIA1I€Tb YMCHUAMMU: onpeaeﬂﬂmb obnacme donycmwwbzx SHQLIGHMﬁ,' peutamos ]ZuH@L?Hble, KGCZade’I’IHble, PAUUOHAIbHbIE HepaseHcmea U

HepaseHcmeda ¢ MOOyfle,' pewamsv HepaseHcmea Memooom urmepealoes.

JIuHelHpie 1

é_ KBaJIpaTHbIE
HEpaBEHCTBA

4- | ParimoHabHbIE

8 | HepaBeHcTBa

9- | MHOXecTBa U omeparuu

10 | Hag HEMU

11 | Cucremsbl

- | palMoHaIbHBIX

13 | HepaBeHCTB
O600mmaronmit ypok mno

14 | TeME: Panmonaneubie
HEPaBEHCTBA U UX
CUCTEMBI
KourpoJuabHas

15 padoraNel. HepaBeHcTB
a ¥l CHCTEMBI
HEPaBEHCTB.

16 AHaJIN3 KOHTPOJIbHOMN

paboTHI.

Pacno3dHaBaTh JIMHEHMHBIC U
KBaJIpaTHbIC HEPABEHCTBA, pellaTh
JIMHEWHBIE HEPABEHCTBA W KBAJIPATHBIC
HEPABEHCTBA C OJIHOM IIEPEMEHHOM,
JTpOoOHO-paIOHaIbHbIE HEPABEHCTBA,
HEPABEHCTBA, COJICPKAIINE MOTYJIb.
IHonuMaTh pPOCTENIINE TOHATHS
TEOPUH MHOXKECTB, IPUBOJAUTH
MPUMEPHI KOHEUHBIX U O€CKOHEYHBIX
MHO>KECTB, 3aJaBaTh MHOKECTBA,
HaxOJUTh OObEIUHEHUE U TIEpECECUCHUE
KOHKPETHBIX MHOXECTB.

OnuceIBaTh MHOKECTBO IEJIBIX YHCEII,
MHOECTBO PALMOHAIBHBIX YHUCE,
MHO>KECTBO JICMCTBUTEIILHBIX YHCEI,
COOTHOUIIEHHUE MEXKITY ITUMU
MHO>KECTBAMH.

Pemiath cucteMbl JMHEUHBIX H
KBaIPaTHBIX HEPABEHCTB, CUCTEMBI
palMOHAJIBHBIX HEPABEHCTB, JBOWHBIC
HEpPABEHCTRA.

PeryasituBHbie: OCyIecTBIATh
UTOTOBBIN U IOIIArOBbIA KOHTPOJIb
10 pe3ynbTary;
Ilo3HaBaTeabHBIC: CTPOUTH
pedeBO€e BBICKA3bIBAHUE B YCTHOM
U TIMChbMEHHOM (hopme;
KommyHnukaTusubie: Jlorosapus
aThCS U MPUXOAUTH K 00IIEMY
PEIICHUIO B COBMECTHOM
NEATEIIBHOCTH.
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Cucremsbl ypaBsHenuii (15 4)

geﬂb.'

uMems npeodcmasiieHue o cucmeme payuoHaIbHbIX YPAGHEHUU, O COCMABIEeHUU MameMamuiecko Mooenu,
OBJIA/IETb YMEHUSIMU: 8bINOJIHAMb PAGHOCUNIbHBIE NPE0OPA308aHUSL, Peuldsl YPAGHEHUsL U CUCEMbl YPAGHEHUL C 08V ML

nepeMeHHbIMU,; Peulams YPasHe sl U CUCIeMbl YPABHEHUU PA3TUYHbIMU MEMOOaMU. epaduiecKum, N0OOCMaHo8KOU, aneedopauyecko2o




CJIOJMCEHUAL, 66€0eHUS HOBLIX NepPpeMeHHbLX, U31a2anb uH(j)opmauuio, urnmepnpenmupy:s d)aKmbl, PA3BACHAA 3HAYEHUE U CMbICIl MEOPUU.

17 Cucrembl
palMoHaIbHBIX

_20 ypaBHeHU. OCHOBHbIE
TOHSITHUS

21
MeTtonb! petieHus

., | cucrem ypanenwuit

24

25 | Cuctembl ypaBHEHUM

- | KaK MaTeMaTUYEeCKue

28 | Moaenu pearbHbIX
CUTYyallu1

29 | O6o06maromui ypox.
Cucremsbl
parMoOHAIBHBIX
YPaBHEHUM.
KourpouabHas padora

30 Ne 2. Cucremsl
parMoOHAIBHBIX
YpPaBHEHUMU

31 | Ananu3 KOHTPOJLHOU

paboThl. Pemenue
CHUCTEM YPaBHEHHUM.

HNmeTh NOHATHE O PELIEHUH CHCTEMBI
YPaBHEHUI U HEPABEHCTB, 3HAIOT
PaBHOCHUJIbHBIE ITPEOOPA30BAHUS
YPaBHEHUI U HEPABEHCTB C ABYMI
IIEPEMEHHBIMU.

YMmerb onpeaensaTs NOHATHS,
IIPUBOJUTH TOKA3aTEIbCTBA.

Pemiatb cuctemsl ypaBHEHHH, IPOCTHIE
HEJIMHEWHBIE CUCTEMBI YPABHEHUN JBYX
IIEPEMEHHBIX PA3JINYHBIMUA METOJAMH.
Crpouth rpaduky ypaBHEHHH C 1ByMs
[IEPEMEHHBIMU;

IPUMEHATH IpadUUECKUl METO, METO]T
MOJICTAHOBKH, METO/1 aJIre0panyeckoro
CJIO’KEHMS U METOJ] BBEICHUS HOBOU
IIEPEMEHHOU NIPU PELICHUN
IIPAKTUYECKUX 3a/1a4.

PemiaTe HepaBeHCTBA U CUCTEMBI
HEPaBEHCTB, UCIOJIb3Ys rpaduyecKue
IIPEACTABIICHNUS.

Hcnoan3oBaTh (QyHKIMOHAIBHO —
rpaduueckoe npeacTaBiIeHUE AJs
PELIEHUS U UCCIEN0BAaHUS YPABHEHUHN U
CUCTEM

COCTaBJIATh MATEMATUYECKUE MOJEIN
peanbHbIX CUTyalluid U padoTaTth C
COCTAaBJICHHON MOJIETIBIO.

PeryasitTuBHbI€: OLICHUBATh
MPAaBUJILHOCTH BBITIOJHECHUS
JICVICTBUS HA YPOBHE aJICKBaTHOM
PETPOCIIEKTUBHOM OLICHKH;
IMo3naBarteabHbIe: [[poBOAUTH
CpaBHEHHUE, CEPUALIAIO U
KJIacCU(UKAIMIO TI0 3aJJaHHBIM
KPUTEPUSIM;
KoMMyHUKAaTHBHBIE: KOHTPOJIUP
OBaTh JACHUCTBUA MapTHEPA.
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Yucaosble Gyuknuu (254)

geﬂb.'

o 0671a0emb HAGBIKAMU HAXO0XKIEHUS 00,1acTH onpeaeeHus: GyHKIUN;

o 061a0emb ymeHuamu: 3a1aHus1 QYHKIUU PA3JIMYHBIMH CIIOCO0aAMU; MOCTPoeHMsI rpaduka QyHKIMHU M0 CJIOBECHOM




MOJIeJIN;

. umems npedcmaeﬂeﬁue 0 maxkux d)yHOClMeHmaJlele NOHAMUAX MaAMeEMAMUKU, KAK gbyHKL{M}Z, ee obacmo onpedeﬂenuﬂ,

obnacme 3HCZ'-I€HMZ/7, O pa3U4YHblIX cnocobax 3a0anust ¢yHK1/ﬂ/ll/l ARAJIUMuU4YeCKOoOM, 2pa¢u1-l€CK0M, ma@zutmozw, CllOBECHOM,

o 081a0emb YMEHUAMU: NPUMEHAMb NOHAMUS YeMHOCMU U HeYeMHOCMU, 02PAHUYEHHOCU, HeNPEPbIBHOCMU, MOHOMOHHOCIU
@DYHKYULL, Cmpoums u Yumamse 2papuxu GyHKYutl, Haxooums HauboIbulee U HauMeHbUlee 3HaAYeHUsl Ha 3A0AHHOM NPOMENCYMKe, Deuldsl

npakmuiecKue 3a0ayu.

OrnpeneneHue YucaoBoit

32 ¢ynkuuu. O6nacTb

235 onpeesieHus1, 00JacThb
3HaYCHUN (DYHKIHMH

?6 CnocoOsbI 3a1aHus

38 byHKIMH

39

- | CBoiicTBa QpyHKUIMI

42

43

: UYeTHbIC 1 HEYETHBIE

44 byHKIIUN

45 | Pemenue 3amay.

46

47 Tect no teme:
« Yucnobie QyHKIUN»

48 Pewmenne 3anau no reme:
Uucnosbie GyHKIIUN
O06001maronmit ypok mno

49 | TeMe «Hucnosble
¢ynkiun. CoiicTBa
byHKIAI

50 | KontpoJabHas padoTa

HaxoauThs 3HaueHust PyHKIUH,
3a1aHHON (HOPMYJIO, TaOIHIIeH,
rpauKoM, 10 €€ apryMeHTY; HaXOJIUTh
3HAYEHHE apryMEHTa 10 3HAYEHUIO
(GyHKUIMHU, 3aJaHHOM Tpa(UKOM WK
TaOIUIIEH.

UccaenoBath (QyHKIHIO HA
MOHOTOHHOCTb, ONIPEAEIISTh
HanOoJIbILIEE U HAMMEHBIIIEE 3HAYECHUE
(GyHKUHU, OTPAHUYEHHOCTb,
BBIITYKJIOCTh, YETHOCTh, HEYETHOCTb,
001acTh onpezesieHUs] 1 MHOXKECTBO
3HAYEHUI; IOHUMATh COJIEPKATEIbHBIN
CMBICJI BAKHEUIITUX CBOUCTB (DYyHKIINU;
no rpaduKy QyHKIIMH OTBEUATh Ha
BOIIPOCHI, Kacaroluecs €€ CBOKCTB;
pacro3HaBaTh BUAbI U3y4aeMbIX
¢bynkuuii. Iloka3bIBaTh CXeMaTHUYECKU
II0JIOKEHHUE HAa KOOPAUHATHOMN
IJI0CKOCTU rpaguKoB GyHKIMM BUAA Y =

C,y=ke+m y=kx?y=klx,y=
Y=|X|,y=ax?+bx+cs
3aBUCHMOCTH OT 3HAYECHUU

K02 bUIIMEHTOB, BXOISIINX B

bopMyIIbL.

PerynsiTuBHbIC: YUNUTHIBATH
MPABUJIO B IJIAHUPOBAHUU U
KOHTPOJISL B CIIOCOOE PEIICHHUS;
IHo3HaBaTeJbHBIE: CTPOUTH
peuyeBOe BHICKA3bIBAaHUE B YCTHOM
U TIMCbMEHHOHU (hopme;
OPHEHTUPOBATHCS HA
pazHooOpasue croco00B penieHUs
3ajad;

KommyHnukatuBHbIe: JloroBapus
aThCS U MPUXOAUTH K 00IIIEMY
PEIIEHHUIO B COBMECTHOMU
NEATEIIbHOCTH.
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Ne 3. CpoiictBa
byHKITUU

AHaJIN3 KOHTPOJIBHOMN

51 | pabotsr. OyHKIHSA y =
xn

52 (n N), ux cBoiicTBa
rpaduku

53 @Oynkus y = x"(n

_ | N), ux cBoticTBa 1

o4 rpaduKku

55 | ®yHKuus , €€
CBOMCTBa U rpaduk
Konrpoabnas padora

56 | Ne 4. Yucnosbie

byHKIIUU.

OnuchbIBaTh CBOWCTBA M3yUYEHHBIX
(GyHKIUH, CTPOUTH X IpadUKH.
IpumensaTh Tpaduyeckre
IIPEICTaBICHUS TIPU PEIICHUN
ypaBHEHHUH, CCTEM, HEPaBEHCTB.

IIporpeccuun. (16 4)

geJlb.'

-umeniob npedcmaeﬂeHue 0 4UCN0BOU nowzedoeameﬂbnocmu, apugbmemuqecmﬁ npocpeccuu u eeomempuqeacoz] npocpeccuu, Kak 4acmmubsblx
Cyuasix 4ucioesvlx nomeéoeameﬂbﬂocmed, 0 mpex Cnocooax 3a0anus NOC1e008amelbHOCHU: anaiumudeckom, C106€CHOM U

DEKYPPEHMHOM;

-0671a0emb YMEHUAMU. POopMYIuposams u 000CHOBbIBAMb PO CBOUCME apuhmemuiecKol npogeccuu, 2eomempuyeckol npogheccuu,

C800UMb UX 8 OOHY MAOIUYY,

os1adems YMEHUAMU. peutanib neKcnioesvle 3610&1114, UCNOJIb3)A ceolicmea apuquemu%cxozi npozcpeccuu u eeomempuueCKod

npoepeccuu,

os1adems YMEHUAMU. 8b1600UMb xapakmepucmuuiecxKoe C80lCMB0 apuquemuuecxou” npozcpeccuu u 2€0M€mplxtll€CK01Z npozcpeccuu

NPUMEHAMb UX NPpU petueHUU MAMEMAMUYECKUX 3a0ay.




57 | AHamu3 KOHTPOJIBHOU

- | paboTel. Uucnossie

60 | mocienoBaTENbHOCTH

61

_ | ApudmeTnueckas

64 | TPOTPECCHSA
O6o0maronmit ypox mo

65 | reme. Apudmernueckas
IPOrPeccuu
Konrpoabnas padora

66 | Ne 5. Apudmernueckasi
nporpeccust

67

i ['eomerpuueckas

20 | TPOTpeccns
O600uaromi ypox mo

71 | reme. 'eomeTpuueckas

IIPOTPECCHH.

IIpumeHsTH UHIECKCHBIC 0003HAUCHNS,
CTPOUTH PEUCBBIC BHICKA3BIBAHUSA C
MCMOJIb30BaHUEM TEPMHUHOJIOTHH,
CBSI3AaHHOM C MOHSTUEM
MOCIIEIOBATEILHOCTH.

Bobruncasitb 4jaeHbl
MOCJIEA0BATEIbHOCTEN, 3aJAHHBIX
dbopMyII0ii n-TO YieHa WU
PEKYPPEHTHOM

dbopmyIion. YcTaHABJIMBATH 3aKOHOMEP
HOCTb B IIOCTPOCHHUU
IIOCJIEIOBATEIBHOCTH, €CJIU U3BECTHBI
MEPBBIE HECKOJIBKO €€

yieHoB. 300pamxkaTh 4IeHbI
MOCIIEIOBATEILHOCTH TOUKAMH Ha
KOOPJUHATHOM TJIOCKOCTH.
Pacno3naBarth apudmerrueckyro u
r€OMETPUUECKYIO TPOTPECCUU TTPU
pa3HbIX criocodax

3aaHusl. BeIBOAMTH Ha OCHOBE
JTOKA3aTeNIbHBIX PaCCyKIeHUN (HOPMYIIBI
o01ero wieHa apupMeTuIecKon u
r€OMETPUUECKOU MPOrPECCHM, CyMMBI
MIEPBBIX 1 YWICHOB apu(PMETHUECKON 1
r€OMETPUYECKOU

PeryasiTuBHbIE: OIICHUBATH
MPaBUJILHOCTH BBITIOJHECHUS
JIEUCTBUS HA YPOBHE aJICKBAaTHOM
PETPOCIIEKTUBHON OLIEHKH;
Ilo3HaBaTeJbHBIE: CTPOUTD
peUYeBOE BBICKA3bIBAHUE B YCTHOU
U TUCBMEHHOU dopMme;
OPHEHTUPOBATHCS HA
pazHooOpasue crnocoO0B pelIeHUs
3a1ad;

KommyHnukaTuBubie: Jlorosapus
aThCsl U MPUXOJUTH K 00IIEMY
PEIICHUIO B COBMECTHOM
JNESATEIbHOCTH.
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IIPOTPECCHiL; pelaTh 3aJa41 C
UCIIOJIb30BaHUEM 3TUX (POPMYIL.
PaccmaTpuBaTth npuMepsl U3 peaibHOU
YKU3HH, WIUTFOCTPUPYIOLIME U3MEHEHNE B
apu(MeTryecKoil mporpeccuu, B
r€OMETPHUUECKOMN

IIPOrPECCHH; H300PaXKATH COOTBETCTBY
KourpouabHas padora IOLLME 3aBUCUMOCTH IpaUUYECKH.

72 | Ne 6. F'eomerpuueckass |1 Pemarsb 3a1aun Ha CIIOKHBIE TPOLICHTHI,
Nporpeccus. B TOM YHCJII€ 33]1a4H U3 PEAIbHON
MPAKTUKU (C UCTIOJIB30BaHUEM
KAJIbKYJISITOPA)

PemaTh TeKCTOBBIE 3a/1a4n
aJreOpanvyeckiuM METO/I0M,
VMHTEPHPETUPOBATH NOJTYYECHHBIN
pe3ybTaT, IPOBOIUTH OTOOP PELICHUI,
ucxoas U3 GopMyJIUPOBKH 3a4a4u.

J1eMEeHTHI KOMOMHATOPUKH, CTATUCTHKH U TeOpUH BepossTHOCTEH (12 4)

Lleny:

-uMemsv npeocmasierue 0 KOMOUHAMOPHBIX 3A0a4ax, d1eMeHmax KOMOUHAMOPUKU. nepecmanosre, nepemeujeHuu, CouemaHnuu, 0 NOHAMuY
«cpednee apughmemuueckoey, pazmaxe psoa yuceil, Mooe psaoa ducei, 0 Mmeouane npou3BoabH020 psaoda;

-UuMemv npeocmasieHue 0 HOB0M MAMeMamuiecKomM HanpasieHuu — meopuu 6eposIMHOCMeEl, 0 NOHAMUU MHOMCECMEa U Onepayuu Hao
HUMU, O RPOCMENUUUX 8ePOMHOCIHBIX 3a0a4ax;

73 | AHanmu3 KOHTPOJIbHOMN IIpoBoaAUTH HECIIOKHBIE PeryiasiTuBHbIC: YUYUTHIBATH TO
- | paboTsl 3 JI0Ka3aTeIbCTBA, MOJy4aTh IPOCTEUIINE | PABUIIO B INIAHUPOBAHUU U I3
75 | KomOuHaTopHbIe 3a/1a41 CJIEACTBUS U3 U3BECTHBIX WIHM PAHEE KOHTPOJIS B CIIOCOOE PEIICHHUS; DO
76 MIOJIYYEHHBIX YTBEPKACHUH, ollecHuBaTh | [lo3HaBaTebHBIE: CTPOUTH CP
Craructuka — qu3aitH 9 JIOTUYECKYIO MTPABUIBHOCTh peyeBoe BbICKa3bIBaHUE B yCTHOM | 1P
_77 uHpOopMauu pacCyXAECHUM. U MMCbMEHHOH QopMe; BO
Hcnoas3oBaTh npuMepsl s OPHUEHTUPOBATHCS HA PJ1
78 | IIpocTeiimme 3 WJUTKOCTPALUKA U KOHTP IPUMEPBI 1S pa3zHoo0Opasue crnocoboB pemieHus | b
- BEPOATHOCTHEBIE 3a1a4u OINPOBEPIKEHUSA YTBEPIKACHHUM. 3a1ay, KP




80

N3BaexkaTh nuHpopManuio,
MPE/ICTABICHHYIO B TA0IUIAX, HA

KommynukaTuBHble: JloroBapus
aThCS U MPUXOAUTH K 001IEMY

81 | OkcnepuMeHTaIbHBIC JqyarpamMmMmax rpadukax, COCTaBIISITh PELICHUIO B COBMECTHOU
- | JQHHBIEC U BEPOSTHOCTU TaOJIUIIbI, CTPOUTH TUArPaMMBbI U JEATEIBHOCTH.
82 | cobbITuiA rpaduku.
OGo06ImAroIMii YPOK 1O PemiaTe KOMOUWHATOpPHBIE 33]1a4U
TeMe. DIIEeMEHTBI IIyTEM CUCTEMATHYCCKOTO Hepe60pa
83 K0M6HHaT0pHKH, BO3MOJKHBIX BAPHAHTOB, a TAKXKE C
CTaTUCTUKU U TEOPUU HCIIOJIb30BAHUCM IIPpaBHJIa YMHOKCHUA.
BepOHTHOCTGI?'I. Haxoautnb pasmax, Moay, Cpe€aHce
3HAYECHHUE;
HaXOJUTh YaCTOTY COOBITHSI, UCTIOJIb3YsI
Kontpoarnas paora COOCTBEHHbIE HAOIO/ICHUS U TOTOBBIE
Ne 7. JneMeHTEI CTaTUCTUYECKUE TAHHBIE.
84 | xombuHaTopukHy, IIpuBoauTHL TIPUMEPHI JOCTOBEPHBIX U
CTaTUCTHKM 1 TCOPUH HEBO3MOHBIX COOBITUI
BEPOATHOCTCH. HaXOJWUTh BEPOSATHOCTH CIy4alHbBIX
COOBITHI B IPOCTEHIIINX CITy4asx
IIpuBoAUTH TPUMEPHI KOHEYHBIX U TO
OECKOHEUHBIX I3
MHOkecTB. HaxoauTh 00beuHeHNE U DO
repeceueHre CP
MHOkeCTB. IIpuBoaUTH MpuMepbI NP
85 HECJIOKHBIX KJIacCU(PUKAIIUN. bO
MHoxecTBa. IIeMEHThI HUcnoab30BaTh TEOPETUKO- PI1
;39 JIOTUKH MHOKECTBEHHYIO CUMBOJIMKY U SI3BIK b
IIPYA PELICHUM 3aJ1a4 B XOJ€ U3YUYCHUS KP

Pa3JIMYHBIX Pa3eioB Kypca.
NamocTpupoBaTh MaTeMaTUUYECKUE
MOHSTHUS U YTBEP>KICHUS

npumepamu. Mcnmosib30BaTh IpUMEpPHI U
KOHTp MPUMEPHI B apryMEeHTaI1H.




KoncTpyupoBath MaTeMaTHyeCcKue
IPEIIOKEHHS C TIOMOIIBIO CBA30K
€ClIl. .., TO..., B TOM U TOJbKO TOM
cllydae, JIOTUYECKUX CBSI30K U, UJIH. ..

Hrorosoe PeryasituBHbie: BHocuth TO
noBTopenue Mmoeosas HE0OXOIMMbIE KOPPEKTUBHI B I3
KOHMPOAbHASL paboma nercTBUe nocie ero 3apepuieHuss | @O
90 Ha OCHOBE y4deTa XapakTepa CP
CIICIIaHHBIX OIIHOOK; P
;LO 13 ITo3naBaTteabHbIe: Bragers BO
5 o01muM puemMoMm peuieHus 3anay; | PJI
KommyHukaTuBHbie: YuuteBar | b
b pa3Hble MHEHUS U cTpeMuThes Kk | KP
KOOPAWHAIMU PA3JIMYHbBIX
IIO3ULIMN B COTPYIHUYECTBE.
102

HDuH}lmble COKpauienus 6 KCZJZ@H()CZPHO'I’I’I@MGWIM‘!@CKOM Na1arHuposaHuu.

MJI - MaTeMaTHYE€CKUN TUKTAHT
KP - koHTpOIsIBHAS paboTa
JK - nuddepennupoBannabiii KoHTposib MK - MHAMBUAYyaIbHBIE KAPTOUKU

CP - camocTosiTennpHas paboTa

YO - ycTHBII onpoc

JKP - nomariHsist KOHTposIbHas paboTa

TpeooBanus k 3YH npeacraB/ieHbl U B KAJICHAAPHO - TEMATHYECKOM IVIAHMPOBAHUM.

@O - ppoHTaNBHBII OITPOC
[1P - mpoBepouHas paborta

MT — maTeMaTU4eCKUU TECT
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