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1. ITosicHUTEJILHAA 3AMUCKA

Jannast pabouasi yyeOHasi mporpaMma OpUEHTUpPOBaHA Ha ydammxca 9 kimacca u
peann3yeTcsi Ha OCHOBE CJIEAYIOIIUX JOKYMEHTOB:
- [IpumepHbIe porpaMMbl OCHOBHOTO 00IIEr0 00pa30BaHUs M0 MaTEMaTHKeE.
5-9 knaccel. (CTaHaapThl BTOPOTO MOKOJICHUS)
- IIporpammel. MaremaTtuka. 5-6 kiaccel. Anredpa.7-9 kmaccel. Anredpa u
Havayia MaTeMatudeckoro ananmza.l0-11 kmaccel/ aBT.-coct. M.M.3yb6apeBa, A.l.
MopakoBud. —3-¢ u31., crep.- MockBa. MHemo3uHa, 201 1.
- OOIT OO0 MOY «Xapkosckass COLL Nely.
Hactosimmasi paGodas mporpaMMa OpHEHTHPOBAaHAa Ha HCIOJIb30BAaHUE YYEOHO -
METOJUYECKOTO KOMILJICKTA!
e Mopoxosuu, A. T'. Anrebpa. 9 knacc: B 2 4. U. 1: yuyeOHUK [ yyammxcs

obmmeoOpazoBarenbHbIX yupexaeHuit ®I'OC/ A. I'. Mopakosud. - M.: MHeMo31Ha,
2021.

o Mopokosuu, A. I'. Anrebpa. 9 xnacc: B 2 4. Y. 2: 3agauHuK I y4alIuXxcs
obmieo6pazoBarenbHbix yupexaenuit ®I'OC/A. I'. Mopakosud [u 1p.]; moxa pen. A.
I'. MopakoBuya. -M.: MHeMo3uHa, 2021.

o Mopoxosuu, A. I Anrebpa. 9 wmacc: meron, mocooue st yuutens / A. T.
Mopakosuu. - M. : MHeMo3uHa, 2018.

o Anexcanoposa, JI. A. Anrebpa. 9 xinacc: camoctosiTeabHble padotsl / JI. A.
Anekcannpona; o pea. A. I'. Mopakosu4a. - M.: Maemo3una, 2019.

o Anexcanoposa, JI. A. Anrebpa. 9 xmacc: KoOHTpoJibHble paboTel / JI. A.
Anexkcanaposa; noa pea. A. I'. Mopakosuua. - M.: Muemo3uHa, 2019.

PabGouas nporpamMma BBITIOJIHSET JBE OCHOBHbBIC (DYHKIIWU:

Hugopmayuonno-memoouueckasn  PyHKUMsT TO3BOJSET BCEM  yYaCTHUKAM
00pa3oBaTENBLHOIO MpoIecca MOIYYUTh MPEJICTABICHUE O LENSAX, COJICpPKAHUM, OOIIeH
cTpaTeruu oOy4eHUsl, BOCIIUTAHUS U PA3BUTHUS yUaIIUXCS CPEACTBAMH JJAHHOTO Y4E€OHOTO
npeaMera.

Opzanuzayuonno-naanupyrowana GyHKIUS TPEIyCMAaTPUBAET BBIICIICHUE ATAIOB
00y4eHusl, CTPYKTYpUpOBaHHE y4eOHOT0 MaTepraia, OIpeACICHUE ero KOJTUICCTBCHHBIX U
Ka4eCTBEHHBIX XapaKTEPHUCTUK Ha KaXKJIOM M3 ATAIOB, B TOM YHCJIE JUIS COJIEPKATEILHOIO
HaIOJHEHHUS MPOMEKYTOUHOM aTTeCTAllUU y4alluXCsl.

Pabouas nporpaMMa  KOHKPETH3UPYET COAEPKAHUE MPEAMETHBIX TEM
00pa3oBaTenbpHOTO CTaHAapTa U Aa€T pacipeiesieHne yaeOHbIX YacoB 10 pasjernam Kypcea.

N3yuenne maTemMaTHKX Ha CTYTIEHH OCHOBHOTO 00111eT0 00pa30BaHMsI HAIIPaBJIEHO Ha
JOCTUKEHHUE CIETYIOIINUX LEeH:

: OBJIa/IeHNEe CUCTEMOM MaTeMaTUYEeCKUX 3HAHUN U YMEHUM, HEOOXOIUMBIX
JUIT TIPUMEHEHHUS B TPAKTUYCCKOW JEATCIbHOCTH, WM3YyUYECHHUS CMEXKHBIX JUCIUILINH,
MIPOJIOTIKEHUS 00pa30BaAHMS;

: HHTEJUIEKTyallbHOE pa3BUTHE, POPMUPOBAHUE KAYECTB JIMYHOCTH,
HEOOXOIMMBIX YEJIOBEKY JJIsI MOJTHOIIEHHOMN JKM3HU B COBPEMEHHOM OOIIIECTBE: SICHOCTh U
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TOYHOCTh MBICIIA, KpUTUYHOCTD MBIILJICHUSI, UHTYUILIUS], TJOTUYECKOE MBIIIUICHUE, SJIEMEHTbI
QITOPUTMUYECKOW KYJIbTYpbl, IPOCTPAHCTBEHHBIX MPEJCTaBICHUN, CIOCOOHOCTh K
MIPEOJI0JICHUIO TPYAHOCTEH;

(¢opmupoBaHue npeacraBiaeHunii 00 UAESIX U METOJIaX MAaTEMAaTUKH Kak
YHUBEPCAIBHOTO #A3bIKA HAYKM M TEXHUKH, CpEACTBA MOJECIUPOBAHUS SBJICHUM U
MPOLIECCOB;

: BOCIIUTAHME KYJIbTYPhI JUYHOCTH, OTHOIICHHS K MaTEMaTUKE KaK K YacTH
001Ie4YeIoBeueckor KynbTYphl, MOHUMaHWE 3HAYMMOCTH MAaTeMaTHUKHA JUIsi HAay4YHO-
TEXHUYECKOT0 IIporpecca.

Ieabio U3YVUYECHUS Kypca aJredpol B 9 KJIacce SIBIIAETCS
pPa3BUTHE BBIYUCIUTEIBHBIX W (POPMaIbHO-ONEPATUBHBIX aNTreOpandecKux yMEHHH 10
YPOBHSI, MO3BOJISIIONIETO YBEPEHHO MCIOJIb30BAaTh UX IMPU PEIICHUM 3a/ad MaTEMaTHKU
U CMEXHBIX MpeaMeToB (pusuka, Xumusi, “HPOpMaTUKa U JPyryue), YCBOCHHE allapara
YpPaBHEHUII U HEPABEHCTB KaK OCHOBHOI'O CPEICTBA MaTeMaTHYECKOrO0 MOIECIUPOBAHUS
MPUKJIAAHBIX 33]1a4, OCYIECTBICHUS (DYHKIIMOHAILHON TOJATOTOBKH IIKOJIBHUKOB.

B ocHOBY conepxaHusi U CTPYKTypUPOBAHUS TAHHON IIPOTPaMMBbl, BEIOOpa MPUEMOB,
METOIOB U (opM 00y4deHUs TMOJIO0KEHO (HOPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
JNEUCTBUHM, KOTOpPBIE CO3[Ial0T BO3MOYKHOCTH CaMOCTOATEIIBHOTO YCIICIIHOTO YCBOCHUS
00y4JaronMMucs HOBBIX 3HAHWUW, YMEHHH W KOMIIETEHTHOCTEH, BKJIIOYAs OpPTraHU3aIUIo
YCBOCHMUS, T.€. YMEHHUA yuuThes. B mporiecce oOydenust anredpe oCyIiecTBIsIeTCS pa3BUTHE
JUYHOCTHBIX, PpETYJSITUBHBIX, IIO3HABATEIbHBIX W KOMMYHUKATHUBHBIX JICUCTBUH.
VYyamuecss NpoAOKAIOT OBIAJEHUE pPa3HOOOpa3HBIMH CHOCOOAMU TMO3HABATENbHOM,
UH(OPMAIMOHHO-KOMMYHUKATUBHOM, PEPIEKCUBHON JESITENBHOCTH, MNPUOOPETAOT U
COBEPILEHCTBYIOT OIBIT:

[lo3HaBarenbHAs NEATENBHOCTD:

® CaMOCTOSITEIbHO M MOTHMBHPOBAHHO OPTraHHU30BBIBaTh CBOKO I1O3HABATEIbHYIO
NeSTEIBHOCTD (OT MOCTAHOBKH II€JIM JI0 MOJYYSHUS U OLICHKHU Pe3yJIbTaTa);

® CIOJIb30BAaHMUS  AJIEMEHTOB  NPUYMHHO-CIEICTBEHHOIO U CTPYKTYpHO-
(YHKIMOHATBHOTO aHAIIN3A;

® HCCIICIOBAaHUS HECTIOXKHBIX PEAJIbHBIX CBSI3€M U 3aBUCUMOCTEM;

® y4yacTus B TMPOCKTHOW JEATEIIbHOCTH, B OpPraHU3allMd U TMPOBEACHUHU Yy4eOHO-
UCCIIeI0BATEILCKON PabOTHI;

® CaMOCTOSITEIBHOTO CO3JaHUs AJITOPUTMOB IO3HABATEIbHOM MESTEIBHOCTH IS
pelieHus 3a71a4 TBOPUECKOTO 1 MMOMCKOBOTO XapakrTepa.

NHpopMaimoHHO-KOMMYHHUKATUBHAS 1EATEIbHOCTh

BJIaACHUA OCHOBHBIMHU BHIaMH Hy6J’II/I‘IHBIX BLICTYHJIGHI/Iﬁ (BBICKaBBIBaHI/Ie, MOHOJIOT,
AUCKYCCH, HOHCMI/IKa), CICAOBAHUA 3TUYCCKUM HOPpMaM U IIpaBHWJIaM BCACHHA AHAJIOra

(mucnyta).

PedrekcuBHas nesTenbHOCTD

* OOBEKTUBHOTO OIICHUBAHUS CBOUX YUEOHBIX IOCTHKCHHUH, TOBEICHHUS, YEPT
CBOEH TUYHOCTHU; yueTa MHCHUS IPYTUX JTIOJIEH P ONpeIesIeHUH COOCTBEHHOM MO3UITNH
U CaMOOLICHKE;



* YMCHHA COOTHOCHUTBH IIPHIIOKCHHBIC YCWINA C IIOJYYCHHBIMH PC3yJibTaTaMH
CBOECH ACATCIBHOCTH,
¢ BJIaJACHHA HABBIKAMH OpPraHU3allui U YHACTHUA B KOJIJIEKTUBHOM JACATCIIBHOCTH.

Ocoboe mecTo mpu OOY4YEeHHM MaTeMaTHKE OTBOJUTCSA paboTe C 0JapEéHHBIMH
aerbmu. Ileab 2310l padoThI: opranuzanus padoOThl C yYAIIUMHCS, HUMEIOIIUMU
MOBBIIICHHBI ypOBEHb MOTHBALIMM, BKIIOUEHUE YYAIIUXCS B HCCIEHOBATEIBCKYIO,
MPOEKTHYIO JESTEIBHOCTh U PA3BUTHE UX MAaTEMAaTUUECKUX crlocoOHOocTel. O0yyaroiuecs
MPUHUMAIOT Y4aCTHE BO BCEPOCCHICKOW OJMMIIMAJIE IIKOJBHUKOB, B JUCTAHIMOHHBIX
OJINMITHA/IAX.

MecTo npeamera B yueOHOM ILJIaHE

CormacHo y4eOHOMY IUIaHY JUISI OOpa3oBaTENbHBIX YUpexkaeHHM Poccuiickoi
®enepanu Ha uzydeHue anreOpsl B 9 kinacce orBoautcs 102 yaca u3 pacuéra 3 yaca B
Hezeno. TemaTuyeckoe MiIaHupoBaHue pa3paboTaHo B cooTBeTcTBHM ¢ [IpumepHOit
pOrpaMMO OCHOBHOT'O O0IIEro 00pa30oBaHUs [0 MAaTEMATUKE, HA OCHOBE aBTOPCKUX
nporpamm guHuu W. U. 3ybdapesoii, A. I'. MopakoBuua.

Hcnonb3yemblie TEXHOJIOTHA

1) CoBpemennble HHGOOPMAITMOHHBIE TEXHOJIOTHUH.

2) Texuomorun mpoOIEMHOTO OOyYeHHs, YPOBHEBOW nuddepeHuanmuy,
Pa3BUBAIOIIETO OOYUECHMUSL.

3) dns ocymectBinenus: o0ydenus ucnoib3yrorces LIOPbI B kauecTBe 10NOJHEHUS K
uMmeromemycss nedatHomy YMK s camMocTOSITENbHOM W MPAaKTHUECKOW paboThI
oOyuaromierocs

@®opMBbI KOHTPOJISA T0CTHKEHUH YYCHUKOB:

TECTUPOBAHHUE,

caMOCTOsITeNIbHAs padoTa,

MpaKkTU4yecKas padbora,

KOHTpOJIbHAs paboTa, 3a4erT.



2. [lnanupyemble pe3y/bTaThl H3yYeHHUSs] Kypca
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOCHHUS MPOTPaMMbI yueOHOTO Kypca «Anaredpa»
XapaKTEepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOIICHHEM K JIOCTH)KCHHSIM POCCHUMCKUX MaTEMaTUKOB M POCCUHCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JOCTHKEHUW B JAPYrUX HayKax U
NPUKIATHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH IpakJlaHWHA M pean3alldi €ro Ipas,
MPEICTaBICHUEM O MaTEeMAaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUI, POIIEAYP TPAXKIAHCKOTO 00I1IeCcTBa (HapuMep, BHIOOPHI, OMPOCHI ), TOTOBHOCTHIO
K OOCYXIEHHUIO STUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUM HAyKH, OCO3HAHHWEM BAXHOCTH MOPAJIBbHO-3TUYECKUX MPUHIUIIOB B
JEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTMBHOE yYaCcTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 MAaTEMaTUYECKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOro 0Opa30BaHuUs HAa MPOTKEHUN
BCEU KHU3HU JIJIs1 YCIICIIHON MPOo(PEeCCHOHATBHOMN NeITeIbHOCTH U Pa3BUTHEM HEOOXO0IUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHUEM WHJWBHAYAJIbHOM TpPACKTOPUU
00pa3oBaHMsI W JKU3HCHHBIX IUJIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AIMOIIMOHATILHOMY M 3CTETHUECKOMY BOCIIPUSATHIO MATEMATHYECKUX
00BEKTOB, 3ajay, pEIICHUN, PpaACCYXKICHUN, YMEHHMIO BHUICTh MaTEMaTUUYECKUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAaIMeN B JCATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTUYECKON HAyKW KakK c(hepbl 4eTOBEUYECKOM NESITEIbHOCTH, ITAOB €€ pa3BUTHUS U
3HQUUMOCTH JUISi Pa3BUTUS LMBUJIM3AIMU, OBJIAJCHUEM S3bIKOM MaTEeMaTUKUd U
MaTeMaTH4YECKON KyJIbTypOU KaK CPEICTBOM MMO3HAHUS MUpPA, OBJIAJICHUEM MPOCTEUIIUMU
HaBBIKAMU UCCJICIOBATEIILCKON JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (oOpMHUPOBaAHUE KYJbBTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIyuns:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax CBOETO 3J0POBbS,
BEJICHUS 370pOBOr0 00pa3a JXKU3HU (30pOBOE TMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM



3aHITHN W OTABIXA, peryJisipHas (pu3ndeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKA
pedaexcun, MpU3HaHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO YKe TIpaBa JAPYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIlMeld Ha NPUMEHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pEIIeHus 3a7ad B
00JIaCTH COXPAHHOCTU OKPYKAIOIIEH cpeibl, MIAHUPOBAHUS IMOCTYIKOB W OIEHKH HX
BO3MO>KHBIX MOCIEJACTBUM I OKPYXKAIOIIEH Cpejibl, 0COZHAHUEM II100aIbHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH MX PEIICHHUS,;

8) aganTanus K M3MEHSIIOIUMCSI YCJIOBHUSIM COUMAJILHON M NPUPOAHOIi Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEOIPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACATEeIbHOCTD, B TOM YHUCIIC YMEHUE YUUThCS
y JIPYTUX JIOJIeH, IPHOOpETaTh B COBMECTHOM JCSITEIPHOCTA HOBBIC 3HAHWS, HABBIKH H
KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHMM, B TOM YHClE (OpPMYIUPOBATH
UJer, TIOHATHS, TUIIOTE3bl 00 0OBEKTaxX M SIBJICHUSX, B TOM YHCIIC paHee HEHU3BECTHBIX,
0CO3HaBaTh JC(MUIIMTHI COOCTBEHHBIX 3HAHMU M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIOIMIUM KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS 1
nercTBuUs, GOPMYIHPOBATh U OIICHUBATH PUCKU U MOCEACTBUS, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aeicTBM:

e BBUBJISATH M XAPAKTEPHU30BaTh CYLIECTBEHHBIC TMPU3HAKHM MaTEMaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOLICHUH MEXIy TNOHATUAMH, (OPMYJIHPOBATH
OTIpeJIeIICHHs TIOHITHH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUH,
OCHOBAaHMsI JiJ1s 000OIICHHS M CPABHEHH S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, POPMYIUPOBATH U MPEOOPA30BHIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIlaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBISBIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3UM M NPOTUBOPEUHUS B
dakTax, MAaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSAX, TMpeasiaraTh KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

e JeNaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa30bupaTh OKa3aTEeNbCTBA MATEMAaTUYECKUX YTBEPKACHHM (TpSIMbIE H OT
MPOTUBHOIO), TMPOBOJUTH  CAMOCTOSITEJIbHO  HECJOXKHBIE  JI0KA3aTelIbCTBA
MaTeMaTU4YeCKUX (DAKTOB, BHICTpAaWBATh apryMEHTAIIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;



BbIOMpaTh CIIOCO0 pelleHus yueOHOoM 3a1aui (CpaBHUBATh HECKOJIBKO BapHAHTOB
peiieHusi, BBHIOMpaTh HauOoyiee MOAXOASIIMIUNA C YU4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe 1eCTBUSA.
UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA HMHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMNPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpolJemy,
CaMOCTOSITENIFHO YCTaHABJIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;
MPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECTIOKHBIN HKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHKUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOIO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOSITENIbHO  (hOpMYJIUPOBAaTh OOOOIIEHUS] W BBIBOJLI IO pe3yJibTaTam
OpOBEAEHHOIO  HAOJMIOACHMS, MCCIEIOBAHUSA, OLEHUBAaTh JOCTOBEPHOCTh
HOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;
IPOTHO3UPOBAaTh BO3MOYKHOE pPa3BUTHE TMpoliecca, a TaKXKe BbIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:
BBISIBJISITH ~ HEAOCTATOYHOCTh M W30BITOYHOCTh  HMH(OpPMAlMH,  JIaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;
BBIOMpATh,  AHAJIM3HPOBATh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABICHHUS,
BBIOMpATh (opMy MpeACTaBiICHUS WH(DOPMAIMKM U WILTIOCTPUPOBATH pPeElllaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uXx KOMOMHALMSIMU,
OLIEHUBATh HaAEKHOCTh MH(OPMALIUU MO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:
BOCIPUHUMATh U (POPMYIMPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THMCBbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUSI MO0 XOAY pEUIeHUs 3a7ayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;
B XoAe OOCYXJIEHMs 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0yieMbl, pelraeMoi 3ajaud, BbICKa3bIBaTh HJEH, HAIEICHHbIE Ha MOHCK
pELIEHMs], COMOCTABIATh CBOM CYXACHHS C CYXIACHUSAMHU JIPYTUX YYACTHHUKOB
Jajora, oOHapyKMBaTh Pa3IMude U CXOACTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
NPEACTABIATh PE3YJbTATHl PELICHUS 33Jaud, HKCIIEPUMEHTA, HCCIEHOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPaTh (hOpMaT BBICTYIUIGHHS C Y4€TOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH;
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON U UHIMBU1yaIbHOU pabOThI
P pEelIEHUU Y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;



e IMPUHMMATH II€JIb COBMECTHON [EATENbHOCTH, IUIAHUPOBATh OPTaHHU3AINIO
COBMECTHOI paboThl, pacrpenessTh BHIbI pabOT, JOTOBapuUBaTHCS, 00CYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

e YYacTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXJACHHUS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BBIMOIHATH CBOIO YaCTh PAOOTHI U KOOPIMHUPOBAThH
CBOM JICMCTBUS C IPYTMMH WICHAMHU KOMaH/Ibl, OIIEHUBATh KAUE€CTBO CBOETO BKJIAa
B 0OmUI TPOAYKT MO KpUTEpUsM, CGHOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMMOJICUCTBHUS.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBHUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBISIThH IUIAH, aJTOPUTM PEIICHUS 33Ja4yd (WM €ro 4acTh),
BBIOMPATh CIOCOO pEHIeHHs C YYETOM HMMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBAaThb U KOPPEKTHUPOBATh BAPUAHTBI PEUICHUH C
y4€TOM HOBOU MH(OpPMAIIIH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BIAJETH CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS TMpoliecca M pe3ynbrara
peleHuss MaTeMaTHIeCKOH 3a1a4u;

e IMPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh INpU PELICHUHU 3ajauu,
BHOCUTb KOPPEKTUBbI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa MACSATEIbHOCTH TIOCTaBICHHOW IENH U
YCIIOBUSIM, OOBSICHATh MPUUYMHBI TOCTHXKEHUS WM HEJJOCTUKEHUS LIeJTU, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemmnuwie pesyromamoi:
K koHiy oOyuenus B 9 kjacce oOydarOMIMIICS MOTYYUT CIEAYIOIINE MPEAMETHBIC

pe3ybTaThI:

YucJa 1 BBIYUCIEHUS

CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

BreimonHate apudMeTHUYecKre ACHCTBHS C PAlMOHAIBHBIMH YHCIAMH, COoUeTas
YCTHBIE U TUCbMEHHbBIE IPUEMBI, BBIIOJIHATH BEIYUCIIEHUS C UPPALUOHAIBHBIMUA YHACIIAMMU.

Haxonuts 3HaueHUs CTENEHEN C UEIbIMU TOKAa3aTelIMU U KOPHEW, BBIUYHUCIATH
3HAYCHMS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JEUCTBUTENBHBIC YUCIIA, BHIOIHITh MPUKUAKY PE3YyJIbTaTa BEIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE M KBaJpaTHbIC YpPABHEHMS, YPABHEHMS, CBOISIIMECS K HHUM,
npocTeime ApoOHO-paIMOHAIBLHBIC YPAaBHEHUS.

Pemate cucTteMsbl IBYX JMHEUHBIX YPAaBHEHUH C ABYMSI IIEPEMEHHBIMU U CHUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE ABJISCTCS JTUHECUHBIM.



Pemarb TekcToBbIE 3a/auM anreOpandeckuM CIOCOOOM C TOMOIIBbIO COCTaBIICHUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBOAMTE IPOCTEUIIME HMCCIENOBAHUS YPAaBHEHWW W CUCTEM YPAaBHEHWM, B TOM
yycie ¢ MPUMEHEHHEM TIpapUuecKux MpeacTaBIeHUN (ycTaHaBIMBaTb, HMMEET JIH
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHNUS, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pemars nuHeiiHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh peIlIeHHe
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIUCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucTteMbl JIMHEHHBIX HEPaBEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HAa YHCIOBOM
IPSIMOM, 3aIIUCBIBATh PEIIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3snaBaTh  (yHKIMM  W3y4eHHbIX BHJOB. [loKa3blBaTh CXEMaTUYECKU

pacIoyioKeHUe Ha KOOPIMHATHOM TUTOCKOCTH rpadukoB GpyHKuui Buga: Y = kX, y = kx + b,
y=kix,y=ax2 + bx +c,y =x3,y = VX, Yy = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouThb U U300pakaTh CXeMaTHYECKH IpaKy KBaPATUYHBIX (PYHKIUI, OMUCHIBATh
CBOMCTBA KBaJAPATUYHBIX (DYHKILHI 110 UX rpadukam.

Pacno3naBaTe KBajpaTuyHyro (QyHKUHIO 10 (opmyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(METHUYECKYI0 M TE€OMETPUYECKYI0 MPOTrPECCMU MpPH Pa3HBIX
crnoco0ax 3aJaHusl.

BBINOMHATE BRIYUCIIEHUS € UCTIOIB30BaHUEM (POPMYJ N-TO WieHa apu(pMeTHIECKO U
r€OMETPUUECKOU MPOrPECCHM, CyMMBI MIEPBBIX N YJICHOB.

N300paxkath 4eHbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOM TJIOCKOCTH.

PemaTte 3amaum, CBSI3aHHBIE C YUCIOBBIMU MOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE
3aJlayy U3 peabHOW KHU3HHU (C UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).

BeposiTHOCTB M CTATHCTHKA
W3Bnekate u TpeoOpa3oBbIBaTh WHGOPMAIIMIO, TPEICTABICHHYIO B Pa3IWYHBIX

UCTOYHHUKAX B BUJE TAOIUL, AUATPAMM, TPAPHUKOB, IPEACTABIATH JaHHBIE B BHJIE€ TaOJIHLI,
JUarpaMm, rpauKoB.

PemaTe 3a1aun OpraHM30BaHHBIM IEPEOOPOM BAPUAHTOB, & TAKKE C UCIIOJIH30BAHUEM
KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonp30BaTh ONMCaTEIbHbIE XapAKTEPUCTUKH JUIsI MACCUBOB YHCIIOBBIX JTAHHBIX, B
TOM YHCJIE CPEAHUE 3HAYECHUSA U MEPBI pacCECUBaHUs.

Haxonuth 4acToThl 3HAYEHWW W YaCTOThl COOBITHS, B TOM YHCIE IMOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN U HAOIIOIEHUN.



HaxoauTs BEepOSITHOCTH CIy4ailHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM YHCIIE B
ONbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSX HCIBITAaHUN 0
IIEPBOI0O YCIIEXa, B CEpUAX UCNIBITAHUU bepHyIun.

MMeTh npeAcTaBiIeHUE O CIIy4YalHOM BEIMYMHE U O PACIIPEACIICHUNA BEPOSITHOCTEM.

HmeTs npeacTaBieHUe 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH
B CJIy4yalfHON U3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBLINX YHCEN B IPUPOJIE U OOIIECTBE.

3. Copep:xaHue Kypca
PanmnoHnanbHbIe HepaBeHCTBA U UX cucTeMbl (16 yacos).
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JluneitHOe M KBaJpaTHOE HEPABEHCTBO C OJHOM MEPEMEHHOM, YacTHOE M oOIiee
pelieHne, paBHOCWIBHOCTD, PABHOCHIIbHBIE PpeoOpa3oBanus. PaliioHansHble HEpaBEHCTBA
C OJHOM IMEepEeMEHHOM, METOJI WMHTEpPBAJOB, KpUBas 3HAKOB, HECTPOTHE U CTPOTHUe
HEpPaBEHCTBA. ODJEMEHT MHOXXECTBa, IOJMHOXECTBO JAaHHOTO MHOXECTBa, IIyCTOE
MHOecTBO. [lepeceuenue u oobenuHeHre MHOKeCTB. CUCTEMBI JTMHEHHBIX HEPABEHCTB,
4acTHOE U 00l1ee pellieHUe CUCTEMbI HEPaBEHCTB.

Ocnosnas yenw:

dbopMHupOBaHrE TPENCTABICHUA O YAaCTHOM M OOIIEM pEIICHWH pPaIliOHAIBHBIX
HEPABEHCTB U UX CHCTEM, O HEPABEHCTBAX C MOIYJISIMH, O PAaBHOCHJILHOCTH HEPABCHCTB;

OBJIAJICHUEC YMEHHWEM COBEpIIaTh PABHOCWIBHBIE MPEOOpPa30BaHUs, peEIIaTh
HEPaBEHCTBA METOJOM HUHTEPBAJIOB,;

pacmpenue 1 0000IeHIE CBEICHHIA O PAIIMOHATLHBIX HEPABEHCTBAX U CIIOCO0AX MX
pEIIeHuUs: METO/I UHTEPBAJIOB, METO] 3aMEHBI TIEPEMEHHOM.

Cucrembl ypaBHenuii (14 yacoB).

PannonanbHOE ypaBHEHUE C JBYMS NIEPEMEHHBIMU, PEIICHUE YPAaBHEHUS C IBYMs
NEePEeMEHHBIMH, PAaBHOCWIbHBIC YPaBHEHHUs, PaBHOCHIIbHBIE MpeoOpazoBaHus. ['paduk
ypaBHEHUSI, CUCTEMa YpaBHEHUH € JIByMs MIEPEMEHHBIMHU, PEIICHUE CUCTEMbI YPABHEHHM C
NBYMSI TIEpEeMEHHBIMU. METOJT MOICTAHOBKH, METOJI alre0pandeckoro CiIOKEHHUS, METO]I
BBEJICHUSI HOBBIX MIEPEMEHHBIX, IPAUIECKU METO/I, PABHOCWJIbHBIE CUCTEMbI YPaBHEHUH.

OcHosHas yenb:

dbopMHUpOBaHUE TIPEICTABICHUA O CHCTEME JIBYX PAIlMOHATBHBIX YPAaBHCHHUH C ABYMS
MIEPEMEHHBIMH, O PAIIMOHATLHOM YPaBHEHUH C ABYMsI ICPEMECHHBIMU;

OBJIAJICHUEC YMEHHEM COBEpIIaTh pPABHOCWIBHBIE TIPEOOpa3oBaHUsA, pENIaTh
YpaBHEHUS U CUCTEMBI YPaBHEHUH C IBYMSI TICPEMECHHBIMU;

OTpabOTKa HABBIKOB PCIICHUS ypPaBHEHUS M CHCTEMBl yYPaBHCHHWH pa3IMIHBIMHU
METOaMH: TpadUUECKUM, TMOJCTAHOBKOH, alreOpandecKoro CI0KECHHsI, BBEJACHUS HOBBIX
MePEMEHHBIX.

YucoBble pynknuu (24 yacon).

OyHKIMA, 00JacTh  ONpeAeeHHe W MHOXECTBO 3HAUCHUNM  (YHKIIUU.
AHaIMTHYECKUM, TpapuUeCKHi, TaOIWYHBIM, CIOBECHBIH CIOCOOBI 3aaHus (YHKIUH.
['padux dynkimuu. MoHOTOHHOCTH (BO3pacTaHue U yObIBaHUE) (DYHKIIMU, OTPAHUYEHHOCTh
(GyHKIIUU CHU3Y U CBEPXY, HAaUMEHbIIIee M HauOoJIbIliee 3HaueHUs PYHKIINKN, HENpephIBHAS
GbyHKIMS, BBITYKIAs BBEPX WIM BHU3. DJIeMEHTapHble (PYHKIMU. UeTHas W He4YeTHas
byaknun 1 ux rpaduku. CterneHnple GyHKIUKA ¢ HATypadbHBIM IMOKa3aTeIeM, HX CBOMCTBA
u rpadpuknu. CBoiicTBa W TpaduKU CTEMEHHBIX (QYHKIWA C YETHBIM M HEYCTHBIM
MOKAa3aTeISIMH, C OTPUIIATCIILHBIM IICJIBIM TTOKA3aTEIICM.

Ocnosnas yenw:

(dbopMHUpOBaHUE MTPEACTABICHUIA O TaKUX (yHIaMEHTAIBHBIX MIOHATHIX MaTeMaTHKH,
KaKUMU SIBJISFOTCSI TIOHATHS (QYHKIHH, €€ 00JIacTH ompenesieHus, 00JacTH 3HAYCHUS, O
pa3IUYHBIX CIOcO0ax 3aMaHus (PYHKIUU: aHATUTUYECKOM, TpadudecKoM, TaOIMIHOM,
CJIOBECHOM;

OBJIAJICHUEC YMEHHWEM IMPUMEHEHUS YETHOCTH WJIM HEUYETHOCTH, OTPAHHMYCHHOCTH,
HEIMPEPHIBHOCTH, MOHOTOHHOCTHU (DYHKIIHIA;
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dbopMupoBaHWEe yMEHUN HAXOIWTh HaWOOJIbIIee W HAWMCHbIIEe 3HAYCHHE Ha
3aJIaHHOM MPOMEKYTKE, pelIas MPaKTUICCKHE 3a/1a4H;

dopMupoOBaHHE TOHUMAHUS TOTO, KaK CBOHCTBAa (yHKIMH OTpakaloTcs Ha
MOBEJICHUH TpauKOB (PYHKITHUM.

IIporpeccun (15 4acos).

Yucnosas IHOCJIICAOBATCIILHOCTD. CniocoOsbl 3aJaHusA YHUCIIOBOM
IIOCJICAOBATCIILHOCTH. CpolicTBa YU CJIOBBIX HOCHCHOB&TGHLHOCTCﬁ, MOHOTOHHAasA
IIoCJICA0BAaTCIIbHOCTD, BO3pacTaromas IIOCJICA0BATCIbHOCTD, Y6BIBaIOH_Ia$I

NOCNeI0BAaTeNbHOCTh.  ApudmMernyeckass TPOrpeccusi, PasHOCTh,  BO3pacTarolias
nporpeccusi, KoHeuHasi mporpeccusi, popmyria n-ro wieHa apuMeTHIecKoil MPOrpeccu,
dbopMyna CyMMBI WICHOB KOHEYHON apu(METHUECKON MPOTPECCHH, XapaKTEPUCTHUECKOE
CBOMCTBO apudmernyeckoil mnporpeccuu. ['eomerpuyeckas mporpeccusi, 3HaMeHaTEIb
IIPOTPECCHH, BO3PACTAIONIASl MPOrpeccrs, KOHEYHas Mmporpeccus, (QopMysa n-ro 4ieHa
reOMETpUYEeCKOl mporpeccuu, (opmyia CyMMbl YJICHOB KOHEYHOM TIeOMETPUUYECKOM
IIPOTPECCUH, XaPAKTEPUCTUUECKOE CBOMCTBO F€OMETPUUYECKON IIPOrPECCHH.

OcHosHas yenb:

dbopMHpOBaHHWE TPECTABICHUA O TOHATHM YHCIOBOM IOCJIEI0BATEIBLHOCTH,
apu(PMETUIECKON M TEOMETPUYECKOW MPOTrpeccHsx KaK YacTHBIX CIIydasX YHCIOBBIX
MOCJIEIOBATEIBHOCTEM; O TPEX CIoco0ax 3aJaHus MOCIeI0BATEIbHOCTU: aHATUTHUYECKOM,
CJIOBECHOM U PEKYPPEHTHOM;

chopMupoBath U 00OCHOBAThH PsAJl CBOMCTB apu(PMETUUECKOW UM TEOMETPUUECKOM
IPOTPECCHI, CBECTH HX B OJIHY TaOJIUILY;

OBJIAJICHNE yMEHUEM pellaTb TEKCTOBbIE 3a/ladyd, MCHOJb3ysd CBOWCTBA
apu(PpMETUIECKON U reOMETPUUECKON MPOTrPECCUHU.

JIeMEHTbl KOMOMHATOPUKH, CTATUCTUKHU M TeopuM BeposiTHOcTel (12 yacos).

Metoabl perieHus: MpocTeUInX KOMOMHATOPHBIX 3ajad (mepedop BapHaHTOB,

MOCTPOEHUE JIepeBa BAPUAHTOB, MPABHIIO YMHOKEeHUS ). DakTopuan. OOmIuii psi TaHHBIX U
PAIl JaHHBIX KOHKPETHOTO U3MEPEHUS, BApUAHTA Ps/ia IAHHBIX, €€ KPAaTHOCTh, YacTOTa U
MPOIIEHTHAs YacTOTa, CTPYNIIUPOBAHHBIA Pl JAHHBIX, MHOTOYT'OJIBHUKH PaclpeieicHusl.
OO0beM, pa3Max, Moja, cpenHee 3HaueHue. CnyyaliHble COOBITHS: JIOCTOBEPHOE H
HEBO3MOXKHOE COOBITHSI, HECOBMECTHBIE COOBITHS, COOBITHE, MPOTHUBOMOIOKHOE JTAHHOMY
COOBITHIO, CyMMa JBYX CJIy4dalHbIX coObITHH. Kiaccuueckas BepOSITHOCTHas cXema.
Kiaccrnueckoe onpeneneHue BEpOITHOCTH.

Ocnosnas yenw:

dbopMHpOBaHHE TIPECTABICHUA O  BCEBO3MOXKHBIX KOMOMHAIUAX, O METOJaxX
CTAaTUCTUYECKON 00pabOTKH pe3yJbTaTOB H3MEPEHUN, MOJYYEHHBIX MPH MPOBEICHUU
AKCTIEPUMEHTA, O YUCIIOBBIX XapaKTEepUCTUKaX HHGOPMALINH;

OBJIAJCTh YMEHHUEM PEIICHUS TPOCTEUIIINX KOMOMHATOPHBIX U BEPOSTHOCTHBIX 3a/1a4.

IMoBTOpeHue (21 uac).

Ocnosnas yenw:

000011IeHre U cUCTeMaTH3aIusl 3HaHW TI0 OCHOBHBIM TeéMaM Kypca aireOpsl 3a 9
KJIacC;

MOATrOTOBKA K €IMHOMY TOCY/IapCTBEHHOMY 3K3aMEHY;
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(opMupoBaHrE TOHUMaHHS BO3MOKHOCTH UCIIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUM
Y YMEHUN B IPAKTUYECKOM JAESITEIbHOCTU U MTOBCETHEBHOM KU3HH.

Boipaxkenust u ux npeoOpazoBanusi. bykBeHHble BblpakeHHs. UuncioBoe 3HaueHue
OYKBEHHOTO BbIpakeHHMs. JlomycTuMble 3HA4Ye€HHMs TEPEMEHHBIX, BXOIAIIMX B
anreOpanueckue BoipakeHus. [logcTaHoBKa BhIpaXKeHHU BMECTO MepeMeHHbIX. PaBeHCTBO
OYKBEHHBIX BbIpaKeHUU. TOXKIECTBO, JOKA3aTeNbCTBO TOXKIECTB. IIpeoOpazoBanus
BbIpakeHni. CBOMCTBAa CTENEHEW C MLeNbIM Noka3areiaeM. MuorowieHsl. CloxXeHue,
BBIUMTAHUE, YMHOXXEHHUE MHOTOWIECHOB. DOpMyJbl COKpPAIIEHHOTO YMHOYKEHHS.
Pasznoxenne MHorowieHa Ha MHOXHTeIU. KBaapaTHbI TpexuieH. Buidenenue nonnozo
keaopama 6 «keaopamuom mpexunere. Teopema Buera. PasnoxeHue KBagpaTHOIroO
TpeXuieHa Ha JIMHEWHbIE MHOXUTENIH. MHorouseHel ¢ ofgHoW nepemeHHoOW. CreneHb
MHOTOWIeHa. Kopenb MHorowieHa. AnreOpamdeckas mapoOb. CokpaieHue ApoOei.
HeiictBua ¢ anreOpamvyeckuMu  poOsamu. PanuoHanbHble BBIPAXEHUS H X
npeoOpa3zoBanus. CBOMCTBA KBaPATHBIX KOPHEN U UX IPUMEHEHUE B BBIUUCIICHUSX.

VYpaBHeHusi. YpaBHeHHEe C onHOM nepeMeHHOW. KopeHb ypaBHeHus. JIuHeitHOe
ypaBHeHue. KBagpatHoe ypaBHeHHE: opMysia KOpHEH KBaJIpaTHOTO ypaBHeHUs. Pemienue
palMOHAIBHBIX YpaBHEHUW. PenieHue ypaBHEHUIH BBICIIMX CTENEHEH; METOJbI 3aMEHBI
IIEPEMEHHOM, PAa3JI0KEHNS HA MHOKUTENIU. Y PAaBHEHHE C JIBYMsI IEPEMEHHBIMU; PEIICHUE
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

Cucremsl ypaBHeHMH. PemeHue cuctemsl ypaBHeHui. Cuctema JABYX JIMHEWHBIX
YpaBHEHUN C JBYMsI MEPEMEHHBIMHM; pEIICHHE IMOJCTAHOBKOM U anreOpandyecKum
CJIO’KEHUEM. YPaBHEHHUE C HECKOJIbKUMHU MEPEMEHHBIMU. PellieHne HeTMHEHHBIX CHCTEM.
Pewenus ypasnenuii 6 yenwvix uucnax.

HepaBencTtBa. HepaBeHCTBO ¢ 0OaHOW TmiepeMeHHOW. PemieHne HepaBeHCTBA.
JIuHeliHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM M UX CUCTEMBI. KBajpaTHbIE HEPAaBEHCTBA.
Pewenue  OpobHo-nunetinvix Hepagencms. UHWCIOBbIE HEPABEHCTBA M MX CBOMCTBA.
Hokaszamenbcmeo uucnosvix u aneedpauieckux HepageHcms.

Oyukiuu. [louarue ¢pynkiuu. O6nacts onpeaenenus GyHkuud. CrocoObl 3a1aHus
bynkuuu. ['padux Qynkiuu, Bo3pacTaHue u yObiBaHHE (YHKIMU, HAUOOJBINEE U
HauMeHblllee 3HAa4eHUs] (PYHKUMU, HYIM (DYHKIHH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA.
Urenne rpadukoB ¢yHkiuid. DyHKIUM, ONKHCHIBAIONIME TMPSMYyIH0 HU OOpaTHYIO
MPOTMOPIIMOHANIBHYIO 3aBUCUMOCTH, UX Tpaduku. Jluneinas QyHkus, ee rpaduk,
reoMeTpudeckuii cmbicn kKoddduimento. ['umepbona. Kpagpatuunas ¢yHkius, ee
rpaduk, mapadona. KoopauHatel BepummHbl napaloibl, ocb cUMMeTpuu. CmeneHHvle
@yHKyuu ¢ HamyparbHelM noxasamenem, ux epaguxu. I'paduxu QyHKIUN: KOpEHb
KBaJpaTHbII, KOpeHb KyOumueckuil, Moayinb. Mcnonb3oBanue rpa@ukoB GyHKUUANA A5
peuieHust ypaBHeHU u cucteMm. [lpumepsl rpaduueckux 3aBUCUMOCTEH, OTpa)Karolux
pealibHbIE TMpOLeCChl:  KojebaHue, TMoKa3zaTeNbHBIM pocT. Yucnosvie pynxkyuu,
onucwlgarowgue smu npoyeccwl. Ilapannenvrulii nepeHoc epaghuros 600ab ocel KOOpouHam
U CUMMEMPUSL OMHOCUMENILHO OCEl.

Koopnunater u rpaduxu. M3o00pakeHne yucen OYKamMu KOOPAWMHATHOW MPSMOM.
['eomeTpruuecknii CMbICT MOAYJIS YniciIa. YUCITIOBBIE MPOMEXKYTKH: UHTEPBAJ, OTPE30K, JIyY.
Dopmyna paccmosHus mexHcoy moyKkamu KOOpOUHaAmHou npamou. JlekapToBbl KOOPAUHATHI
Ha [JIOCKOCTH; KOOpAMHAThI TOUukH. KoopauHaTsl cepeunbl oTpe3ka. @opmyiia pacCTOsSHUS
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MEXIy ABYMsI TOUKaMU IIOCKOCTH. Y paBHEHHE MPSAMOH, YIIIOBOM KOA(DGUIIUEHT TPSIMOI,
YCIIOBHE IIAPAJUICIBHOCTH MNPSAMBIX. YPAaBHEHHE OKPYXKHOCTH C LIEHTPOM B Hadale
KOOpAMHAT U 8 110001 3a0annot mouke. I'paduueckast UHTEpIpeTaIis ypaBHEHUH C IByMs
IIEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CHCTEM.

ApudpmeTrnueckas U reomeTpuyeckas nporpeccud. [loHsTHe — unciaOBOMN
nociea0BaTeabHOCTH. PopMysbl OOIIEro wieHa apu(METUYECKOM M T'e€OMETPUUYECKON
IPOrpeccuii, CyMMBI MEPBBIX HECKOJBKHX YJIECHOB apU(METUUYECKOW U T'€OMETPUUYECKOM
nporpeccuil. CI0KHbIE TPOIEHTHI.

Pemenne TekcTOBBIX 3amau anreOpandeckuM crocoboM. [lepexon oT cioBecHOM
(bOopMyITUPOBKH COOTHOIICHUN MEX/Ty BETMYMHAMH K alreOpandecKo.

DJeMEHTHI JIOTUKH, KOMOMHATOPHUKH, CTATUCTUKU M TEOPUU BEPOSATHOCTEH.

Onpenenenus, 10Ka3aTellbCTBa, aKCHOMBI U TE€OPEMBI; cliieacTBUs. KoHTpnpumep.
JlokazarenbcTBO OT NpoTuBHOrO. [IpsiMast u oOpaTtHas TeopeMbl. Muoowcecmeo. Dnemenm
MHOdCecmea, noomHoxcecmso. ObveouneHue u nepeceuenue MHoxcecms. J{uazpammol
Dtinepa. llpumepsl pelieHHs KOMOMHATOPHBIX 3a4ay: IepeOop BapUaHTOB, IPABUIIO
ymHOXkeHUs1. CtaTuctuueckue nanHeie. [Ipencrapnenue qaHHbIX B BUJIE TaOIUL, AMATPAMM.

4. YyeOHO-TEeMaTUYECKHUM IIJIaH
(3 yaca B Hene10, Bcero 99 yacoB)

Koua-
Paspnennt . Ko Bo
Ne n/m — i BocnurareasHnsie 3a1a4u ¢ yuétom PIIB -BO KOHTPO
4acoB | JbHBIX
pabdort
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[ToBTOpEeHue

HHTesnekTyajbHOE BOCIIMTAHME:
dbopMupoBaHHE TPEACTABICHUH O HAyYHOU
KapTUHE MHpa

HpascrBeHnHoe BOCIIMTAHHE: pabora
00y4aronuxcs ¢ Mmoxy4aeMoin Ha ypoKe 3HaYMMOn
nHpopManuei

CounaibHO-KOMMYHUKATHBHOE
BOCIIMTAHHE: noOy>xJ1eHue yqalmxcs
apryMEHTUpOBaTh, OTCTAaWBaThb CBOK  TOYKY
3peHUs

Tpynosoe BOCIIMTAHME: BOCIIUTAHUE
TPYAOI00MS, HACTOMUYMBOCTH, YIIOPCTBA

I'naBa 1.
HepagencrtBa u
CHCTEMbI HEPABEHCTB

HHTe/uiekTyaibHOe BOCIIUTAHHME: OCBOCHUE
0a30BbIX MAaTEMaTHUECKUX MOHATUI

HpaBcTBeHHOe BoOcnHMTaHHWe: TOOYXAEHUE
oOyyJaromuxcs coOmoaarb Ha ypoke
OOIIENPUHATBIE HOPMBI TOBEICHUS

ConuanbHO-KOMMYHUKATHBHOE
BOCIIMTAHHE: CO3HaTeNbHas OpHEHTALHs
yyaluxcs Ha MO3ULUU JPYTUX JIOAEH. yMeHue
cllyliaThb W BCTYNAaTh B JMAJIOr, Y4acTBOBATh B
KOJJICKTUBHOM 00CYXIeHUH npobiem,
UHTETPUPOBAThCS B TIPYIIy CBEPCTHUKOB U
CTPOUTb TMPOAYKTUBHOE B3aUMOJEWUCTBUE U
COTPYAHUYECTBO CO CBEPCTHUKAMU U B3POCIBIMU

Tpynosoe BOCIIUTAHME: OCBOCHHE
MIPAaKTUYECKOIO0 NPUMEHEHUS HAYYHBIX 3HAaHUU
MaTEeMaTHKH B )KM3HU

I'paknancko-narpuoruyeckoe
BOCIIMTAHWE:  HCTOpUYECKAass  COpaBKa O
BBIIAIOIINXCS POCCUICKHX, COBETCKHX
MaTeMaTHKax

JIKOJIOTHYECKOe BOCIIUTAHHE: OTIBIT
IIPUMEHEHHUSI NTOJIY4CHHBIX 3HAHUW U YMEHUM NI
oTpeJiesIeHus] COOCTBEHHOM aKTUBHOM MO3UIIUH 110
BOIIPOCAM PECYPCOCOEPEHKEHNUS, IKOIOTUUECKON
0€30I1aCHOCTH KHU3HU

15

I'maBa 2. Cucremsl
ypaBHEHUH

HNHTesnekTyajbHOE BOCIIUTaHHE:
UCCIIeIOBaHNE, TOUCK U OTOOp HEoOXOoaAnMOoMn
nHpopmanuu, ee CTPYKTYPUPOBAHHUE;
MOJCIIMPOBAHUE  M3Yy4aeMOI'0  COJCpKaHWI,
JIOTUYECKUE JEHCTBUS W Olepalnuu, CrocoObl
pelieHus 3ana4y

HpagscrBeHHoe BOCIIMTAHHE: MIOKa3
JOCTHKCHUM  COBPEMEHHOM  HAayKW, aHajIu3
MPAKTUYECKON POJIU 3HAHUU

ConunanbHO-KOMMYHUKATHBHOE
BOCIIMTAHME: BOCIIMTAHUE BEJEHUS JIUCKYCCUU,
KOTOpBIE  JAlOT  y4allUMCS  BO3MOXKHOCTh
OpUOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOTO
JMaJjiora

14
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Tpynosoe BOCIIUTAHHE: OCBOCHHE
MIPAaKTUYECKOr0 NPUMEHEHMS HAy4YSHBIX 3HAHUU
MaTEMaTHKH B )KM3HU

I'paiknancko-narpuoTu4eckoe
BOCIIMTAaHHeE: IPUMEPBI HAYYHOTO ITOIBUTa

JKOJIOTHYeCKoe  BOCIHMTAHHE:  yMEHHE
OpUAaBaTh  AKOJOTHYECKYIO  HAIpaBIEHHOCTH
nro00i NESITEIbHOCTH, IIPOEKTY,

JI€MOHCTPUPOBATh 3KOJOIMYECKOE MBIIUIEHUE U
HKOJIOTHYECKYIO TPAaMOTHOCTh B pasHbIX (hopmax
JeSITeNbHOCTH

HuTe/uiekTyaibHOE BOCIUTAHME: coueTanue | 23 2
CTaHJApTH3alMd C TBOPYECTBOM; OOydeHHE Ha
BBICOKOM YPOBHE TPYAHOCTHU
HpagscTBeHHOe BOCIIMTAHHE: IOKa3
JOCTHKCHUM  COBPEMEHHOM  HAyKM, aHaJlIu3
MPAaKTUYECKON POJIU 3HAHUI
ConuanbHO-KOMMYHUKATHBHOE
BOCIIUTAHUE: noOyX1eHue oOyyaromxcs
Iiasa 3. UncIoBLIe coOroath Ha YypoKe MpaBwia OOIIEHUS CO
Fp— cTapmuMu (TIeIarorn4eCKUMU  paOOTHUKAMH) U
CBEpCTHUKaMU (00y4aromuMucs)
Tpynosoe BOCIIMTAHHE: OCBOCHHE
MIPaKTUYECKOI0 NPUMEHEHUS HAaYYHbIX 3HAaHUUN
MaTeMaTHKU B )KU3HU
I'paikpancko-narpuoruyeckoe
BOCIIMTaHWe: (DAKThl O >KU3HEHHOW MO3UIMH U
YeJI0BEYECKUX KaueCTBaxX YUEHbIX
310poBbecodeperaromee BOCIIUTAHME:
CO3/IaHUE CUTYallUH yclexa
HNuTennexryaabHoe Bocnutanue: | 14 1
(hopMupOBaHUE TIO3HABATEIHHOTO HHTEpECA
HpaBcTBeHHOEe BOCHHTAHHME: BOCIUTAaHHE
MHPOBO33PEHUECKUX UIEH
ConpnanbHO-KOMMYHHUKATHBHOE
BOCIIMTAHHWeE: UCIOJb30BAaHUE MATEMAaTHYECKOIO
A3bIKa M MaTeMaTU4ecKOW TEPMUHOJOTHM Kak
1asa 4. CpeICTBAa KOMMYHUKAIIUH
Tpynosoe BOCIIUTAHHE: OCBOEHHE
IIporpeccun .
MPaKTUYECKOTO0 MPUMEHEHUs HAay4HbIX 3HaHUU
MaTeMaTHKHU B )KU3HU
I'pakpancko-narpuoruyeckoe
BOCIIMTAHWE:  HCTOpUYECKas  COpaBKa O
BBIIAIOIINUXCS POCCUNCKUX, COBETCKHX
MaTeMaTHKaxX
3n0poBbecheperaroiee BOCIIUTAHME:
CO3/IaHUE CUTYallUH ycliexa
['maBa 5. DnemMeHTBI HNHTesnexkTyajlbHoe Bocnutanue: | 12 1
KOMOWHATOPUKH, BOCIIUTaHUE UHTEpeca K MIO3HAHUIO.
CTaTUCTUKHU U dopmupoBaHue YMEHHUS MIPOBOAUTD
Teopun UCCIIEIOBaHMs, AHAJIW3UPOBATh  PE3YJBTATHI,
BEPOSTHOCTEM

16



MpeICTaBIsATh W HAYYHO apryMEHTHUPOBATH
MOJIy9E€HHBIE BHIBOJIBI

HpagscrBeHHoe BOCIIMTAHHE: noao0p
COOTBETCTBYIOLIUX (3THUECKUX,
«BOCIIUTATENbHBIX») TEKCTOBBIX  3agady  JJis
pelieHus

CounaibHO-KOMMYHUKATHBHOE
BOCIIUTaHHeE: yYMEHHUE JIOCTUTraTh
B3aMMOINOHUMAaHUS

Tpynosoe BOCIIUTAHME: OCBOEHHUE

MPAKTUYECKOTO TMPHUMEHEHHsS] HAyYHBIX 3HAHUU

MaTeMaTHuKu B ) KU3HU
I'paxknancko-naTpuOTHYECKOE

BOCIIMTAHUE: IPUMEPHI HAYYHOT'O MTO{BUTA

JKoJIoTHYeCKOe  BOCIHTAHHE: YMEHHE
MpuaaBaTh  SKOJOTUYECKYIO  HAMPaBIEHHOCTh
TII000H JIEATEIIbHOCTH, POEKTY,

JEMOHCTPUPOBATh SKOJIOIMUECKOE MBIIIJICHUE U
HKOJIOTHYECKYIO TPAaMOTHOCTh B pasHBIX (hopmax
JesITeIbHOCTH

Htoropoe
MTOBTOPEHHE.
Pemenue 3aga4d mo
kypcy VII—IX
KJ1acCOB

HNuTennekryajibHoe BOCIIUTaHNE:
HUHTCJUICKTYaJIbHOC HaBBbIK CaMOCTOATCIIbBHOT'O
pelIeHHs TEOPEeTUYECKOM MpPOOJIEeMBbl, HAaBBIK
TeHEepUpoBaHUS W O(OpMIIEHUS COOCTBEHHBIX
uaeu

HpaBcTBeHHOe BOCHUTAHHE: BOCIHUTAHUE
BHYTpPEHHEN OPraHU30BaHHOCTHU

ConnajibHO-KOMMYHUKATHBHOE
BOCHUTAHWE: 1Ie()CTBO MOTHUBHPOBAHHBIX U
SPYAMPOBAHHBIX 00YUAIOIIMXCS

Tpynosoe BOCIIMTAHHE: BOCIIUTaHHE
TPYIOJItO0US, HACTOHYUBOCTH, YITOPCTBA

I'paikpancko-narpuoruyeckoe
BOCNIMTAHWE:  MaTeMaTHKa -  KyJIbTypHas
LIEHHOCTb

310poBbecodeperaroee BOCIIUTAHME:
CO3JIaHHE CUTYAllUU ycrexa

15

Hroro:

99y
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5. KasieHapHoO - TeMaTHYeCKOe IJIAHUPOBaHUe

Ne ni/m HN3yuaemblii MaTepuaJ Tun Hara
YpPOKa
no no
mwiany | ¢gakry

IoBTOpeHue (6 1)

I[lnanupyeMsble pe3yJbTaTbl: YMETh aHaJIM3UPOBATh, CPaBHMBAThH, KJIACCHU()ULUPOBATH,
00001maTe. YMETh aHaTU3UpOBaTh OOLIME MTOTUW PabOThl, CPABHMBATH 3TH PE3YIbTATHI C
HaMEYECHHBIMH B HayaJle €€, BbIABIIATh IPUYMHBI OTKJIOHEHU! U HaMe4aTh IIyTH UX YCTPAaHEHUS
B JanpHeimeil padote. @opMHpOBaHNE MOTHBA, PEATTU3YIOIIETO MOTPEOHOCTh B COIMAIBHO

BHAYUMOM ¥ COLMAIbHO OLEHUBAEMOW JIEATEIbHOCTH. Pa3BuTtHe TrOTOBHOCTH K
COTPYTHUYECTBY U IPYKOE.

1. | AnreGpandeckue aApoou YKII3

2. | CBoiicTBa KBaIpaTHOTO KOPHS YKII3

3. | ®ynkuuu VKII3

4. | KBagpaTHble ypaBHEHUs YKII3

5. | HepasencrBa YKII3

6. | Bxognas koHTpoJsibHAs paboTa YKK3

PauuoHajibHble HepaBeHCTBAa M X cucTeMbl (15 u)
IInanupyemsle pe3yabTarthi: IIpeamMeTHble: IMETh IPEICTaBICHUE O MOHATHAX: JTUHENHOE,
KBaJ[paTHOE, palliOHAJIbHOE HEPABEHCTBO; 00JIACTh JIOMYCTUMBIX 3HAUE€HHH HEPABEHCTB; -OBJIAICTh
YMEHUSIMU: ONPENENATh 00I1acTh JOMYCTUMBIX 3HAUEHUH; pelaTh JUHEIHbIE, KBaJpaTHBIE,
paloHaIbHbIE HEPABEHCTBA U HEPABEHCTBA C MOJYJIEM; pELIaTh HEPABEHCTBA METOJOM MHTEPBAJIOB.
Meranpeamernble: PerymsatuBHble: OCyIIeCTBIATh HUTOTOBBIH M IOLIATOBBIM KOHTPOJIb IO
pe3yJbTarty;
[To3HaBaTeNnbHbBIE: CTPOUTH PEUEBOE BhICKa3bIBaHHE B YCTHOM M MHUCbMEHHOH (opMe;
KommyHnukaTtuBHble: JloroBapuBaTbCsl M NPUXOAUTH K OOIIEMYy pELIEHHI0O B COBMECTHOM
NeSITEIbHOCTH.

7. | JIuHelHbIE U KBaIpaTHbIC HEPABEHCTBA YUHM
8. | JIuHeliHbIE U KBaIpaTHbIE HEPABEHCTBA YKII3
9. | JIuHelHbIE U KBAaIpaTHbIC HEPABEHCTBA YKII3
10. | PanuoHanbHbIe HEpABEHCTBA YUHM
11. | PauuoHanbHbIe HEPABEHCTBA VKII3
12. | PauuoHanbHbIe HEPABEHCTBA VKII3
13. | PauuoHanbHbIe HEpABEHCTBA KY
14. | MHOXecTBa U Ollepaly HaJ HUMHU YUHM
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15. | MHOecTBa 1 onepanuy HaJ HUMU KY

16. | Cucrembl pallMOHAJIBHBIX HEPABEHCTB YUHM
17. | Cucrembl pallMOHAIBHBIX HEPABEHCTB YKII3
18. | Cucrembl pallMOHAIBHBIX HEPABEHCTB KY

19. | O6o06maromuii ypok mo teme: «Pannonanpubie HepaBeHcTBa U | YOUC

UX CUCTEMBI» 3y
20. | KonTpoaibnasi pa6ora Nel. HepaBenctBa m cucremsl | YKK3
HEPABEHCTB.
21. | AHanu3 KOHTPOJIBHOM paboTHI. VYKII3

Cucrembl ypaBHenmii (14 u)
IInanupyemsle pesyabtarTsl: [IpeameTHble uvems npedcmasnenue 0 CUCTEME PALlMOHATIBHbBIX
YpaBHEHUI, O COCTABJIEHUU MaTEMAaTUYECKON MOJIENN; OBJIaAeTh YMEHUSIMM: BBIIIOJIHATh
paBHOCHIIbHBIE IPe0Opa30BaHusl, pelliasi ypaBHEHHUs U CUCTEMbl YpaBHEHUH C IBYMsI
[IEPEMEHHBIMU; pellaTh YPaBHEHUS U CUCTEMbl YPaBHEHUH pa3IMYHbIMU METOIAMU:
rpaduuecKuM, 1o ICTaHOBKOM, aredpanyeckoro ClI0XeHus, BBEIEHUs HOBBIX I1€PEMEHHBIX;
u3naraTh HHHOPMAIHIO, HHTEPIPETHPYS (HaKThI, pa3bsICHSISA 3HAUYCHHE U CMBICT TEOPHUH.
MeranpeamerHnbie: PerynsaTuBHbIE: OLEHUBATh IPAaBUIBLHOCTD BBIIIOJHEHUS IECHCTBUS HA YPOBHE
aJICKBaTHOW PETPOCIIEKTUBHON OLICHKU;
Ilo3naBarenbHble: IIpoBOAUTH CpaBHEHHME, CEpPHALMI0 U KIACCHU(UKALUIO MO 3aJaHHBIM

KpUTEPUSIM;
KoMMyHMKaTHBHBIE: KOHTPOJIMPOBATh IEHCTBUS IapTHEPA.

22. | Cuctembl pallMOHAIbHBIX ypaBHEHUN. OCHOBHBIE TOHATHUS YUHM
23. | Cuctembl pallMOHAIBHBIX YpaBHEHUNH. OCHOBHBIE MOHATUS YKII3
24. | CucTtembl pallMOHAIBHBIX YpaBHEHUNH. OCHOBHBIE MOHATUS YKII3
25. | CucTtembl pallMOHAIbHBIX YpaBHEHUNH. OCHOBHBIE MOHATHUS KY

26. | Meroabl pelIeHHs CUCTEM YPaBHEHUM YUHM
27. | Meroasl peLIEHHs] CUCTEM YPaBHEHUM YKII3
28. | MeTroabl peLIeHHs CUCTEM YPaBHEHUM YKII3
29. | Meroasl peLIeHHs CUCTEM YPaBHEHUM YKII3

30. | Cucremsbl ypaBHEHMI Kak MaTeMaTH4eCKHe MoJenH peanbHblx | YHM

CUTYalH

31. | CucTeMbl ypaBHEHUHN Kak MaTeMaTH4YeCKHe Mojenu peanbHbix | YKII3
cUTyanun

32. | CucTeMbl ypaBHEHUIN Kak MaTeMaTH4YeCcKHe Mojaenu peanbHbix | YKII3
cUTyanun

33. | CucteMbl ypaBHEHUM Kak MaTeMaTHdeckue Mojaenu peanbHbix | YOUC
CUTyaluin 3y

34. | O6o6maronuit ypok. CHCTEMbI palliOHATILHBIX YPaBHEHUI. YOUcC

3y
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35. | KoutpoabHass paGora Ne2. Cucremnl pamuoHajbHbix | YKK3
YPaBHEHUil

YucoBbie pyakuuu (23)
ITnanupyemoie pezynomamur: Ilpedmemmusle_0BiaeTh HABBIKAMH HAXO0XKICHHUS 0071aCTH
omnpezaencHus pyHKINHU; OBIAAETh YMEHUSMH: 33a7aHusl (QYHKINHU pa3IndHBIMHE COCO0aMHU;
noctpoeHus rpaduka GyHKINHU 110 CIIOBECHOM MOJICNIN; UMETh MPEICTABICHHE O TaKUX
(byHIaMEeHTAIFHBIX TOHATHSAX MaTeMaTHKH, KaK (DYHKIH, ee 00JIacTh ONpeaeseHus, 001acTh
3HA4YEeHUH, O pa3IMYHBIX croco0ax 3agaHust (PYHKIUH: aHATUTHYECKOM, TPapHUECKOM,
TaOJIMYHOM, CIIOBECHOM; OBJI/IETh YMEHUSMHU: IIPUMEHSATH MOHATHS YeTHOCTH U HEYETHOCTH,
OrPaHMYCHHOCTH, HEIIPEPBIBHOCTH, MOHOTOHHOCTH (DYHKIIMI; CTPOUTH M YUTATh TPaQUKU
(bYHKIMIA; HAXOUTH HaUOOJIbIIICe U HAMMEHBIIIEE 3HAYCHUS Ha 3aJaHHOM [IPOMEXKYTKE, peras
MPAKTUYECKHE 33/Ja4u.
MetanpeamerHsle: PerynsTuBHbIe: YUUTHIBaTh MPABUIO B IUIAHMPOBAHUU M KOHTPOJIS B
Croco0e pereHus;
[To3HaBaTenbHBIC: CTPOUTH PEUYEBOE BHICKA3bIBAHKE B YCTHOW M MMUCHbMEHHOM (hopMme;
OPHEHTUPOBATHCS HA pa3HO0Opa3ue crocoO0B pelIeHus 3a1ay;
KommyHukaTuBHBIE: J[oroBapuBaThCs M MPUXOAUTH K OOIIEMY PEILICHUIO B COBMECTHOM
JeSITeTbHOCTH.

36. | AHasiu3 KOHTposibHOM paboTel. Ompenenenue uucnosoit | YUHM
dbyskmun. O6nacTh onpenenenus, 001acTh 3HaYCHUH QYHKITUU

37. | Onpenenenne yucinoBoir (Gyukmmu. OOmacts onpenenenus, | YKII3
o0nacTh 3HaUeHUH QYHKITUN

38. | Onpenenenne yucinoBoir (Gynakmmu. OOmacts ompexnenenus, | YKII3
o0nacTh 3HaueHUH QYHKITMN

39. | Ompenenenne yucnoBoit ¢ynkumu. OOmacts onpenenenus, | KY
00J1acTh 3HaUYCHUH YHKIIMN

40. | CnocoOsl 3afaHus QyHKIUN YUHM
41. | CnocoOsl 3a71aHus GyHKIUN YKII3
42. | CnocoOsl 3a71anus QyHKIUN YKII3
43. | CpoiicTBa QyHKIUI YUHM
44. | CpoiicTBa QyHKIUI VYKII3
45. | CpoiicTBa QyHKIUI KY

46. | YeTHble U HeYETHBIE (QYHKIIUU YUHM
47. | YeTHble U HEUYETHBIE (DYHKLINU YUHM
48. | Pemrenne 3amad. VKII3

49. | O6o6maronuit ypok mo teme «Hucnossie pynkiuu. CpoiictBa | YOUC
bYHKITII 3y

50. | KonrpoJubsHas padora Ne 3. CpoiicTBa GyHKUMHU YKK3

51. | AHanu3 KOHTPONIGHOM paboTel. @yrkmmu y = x" (n€N), ux | YUHM
CBOWCTBA U rpaduKu

52. | ®ynkuuu y = X" (n€ N), ux cBoiicTBa u rpaduku YKII3
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53. | ®yukmuu y =x"(n€ N), ux cBoicTBa U rpapuKu YUHM

54. | ®yaknuu y =x"(N€N), ux cBoiicTBa u rpapuku VYKII3

55. | dynkums  y = VX, ee cBOiCTBa U rpaduk YHUHM

56. | dyukuus  y = VX, ee cBOICTBA U rpaduk KY

57. | O6o0maromuii ypok YOUC
3y

58. | KonTpoabHasi pabora Ne 4. UuciioBble pyHKIMH. YKK3

IIporpeccun (14 4)

Ilnanupyemote pesynomamor: IIpeomemmusie: umems npedcmagierue 0 YUCIOBOU
MOCIIE0BATEIHHOCTH, apU(hMETHIESCKON MTPOTPECCUU U TEOMETPHUECKON MPOTPecCuu, Kak
YAaCTHBIX CIy4asX YUCIOBBIX MOCIEI0BATEIBHOCTEH, O TpEX crocobax 3aJaHus
MIOCJIEZI0BATEIbHOCTU: AHAIIUTUYECKOM, CIIOBECHOM U PEKYPPEHTHOM; 081a0€mb YMEHUIMU.
(dbopMynrpoBaTh 1 000CHOBBIBATH PAAJl CBOMCTB apupMeTHUECKON POhECcCHu, ceomempuyecko
npogheccuu, CBOIUTH UX B OJIHY TAOIUILY; 061a0emb yMeHUsAMU. PEIIaTh TEKCTOBBIC 3a/1a4H,
UCIIOJIB3YS CBOMCTBA aprU(METHUECKON MPOTPECCHH U TEOMETPUUECKOI MPOTrpeccuu; -
081a0emv YMeHUsMU. BBIBOIUTH XapaKTEPUCTUICCKOE CBOMCTBO apru(hMETHICCKOM
MIPOTrPECCUU U TEOMETPUUECKON TIPOTPECCUU NPUMEHAMb UX NPU PEUleHUU MAMeMamui4ecKux
3a0auy.
MetanpeamerHble: PeryiasTuBHbIE: OLIEHUBATh MPABUIBHOCTD BBIIIOJIHEHUS CMCTBUS HA YPOBHE
aJIEKBaTHOW PETPOCIEKTUBHON OLICHKU;
[To3HnaBaTenbHbBIE: CTPOUTH PEUEBOE BHICKA3bIBAHKE B YCTHON M MHUCbMEHHOU (opMe;
OPUEHTHUPOBATHCS HA Pa3HOOOpa3ne CIIOCOOOB peIlIeHUs 3a/1a4;
KommynukaTtuBHbie: JloroBapuBaThCs U MPUXOTUTH K OOIIEMY PEIICHUIO B COBMECTHOM
JEATEIIbHOCTH.

59. | Ananus KOHTPOJIbHON paboTHI. Yucnossle | YUHM
MI0CJIEIOBATEIIHHOCTH

60. | YucnoBble 1Mocie0BaTeIbHOCTH YKII3

61. | UncinoBbie mOCIEI0BATEIHPHOCTH YKII3

62. | YucnoBble MocieJ0BaTeIbHOCTH YKII3

63. | UncinoBbie mOCIEeI0BATEIPHOCTH YKII3

64. | Apudmerndeckas mporpeccus YUHM

65. | Apudmernueckas mporpeccus YKII3

66. | Apudmernueckast mporpeccus YKII3

67. | Apudmerndeckas nporpeccus KY

68. | ['eomerpudeckast MPOTPECCHs YUHM

69. | 'eomerpuueckas mporpeccus YKII3

70. | FeomeTpudeckasi MpOTPECCHs KY

71. | O6o6matomuit  ypok mo Teme. Apudpmerudeckas u | YOUC
T€OMETPHUYECKAsI IPOTPECCHH. 3y

72. | KonrpoJubHas padora Ne 5. IIporpeccuu. YKK3

JJIeMeHThl KOMOMHATOPUKH, CTATUCTUKH U TeOpHH BeposiTHOCTeH (12 4)
IInanupyemsle pesyabtarhl: [lpeaMeTHble: UMETh NpeACTaBICHNE O KOMOMHATOPHBIX 3ajjayax,
3JIEeMEHTaX KOMOMHATOPHKHU: NEPECTAaHOBKE, MEPEMEIEHUH, COYETaHWU; O TMOHSATHH «CpeIHee
apupMeTHYeCKoey», pa3Maxe psAja 4yucell, MOJAE psla Yucel, O MEIHaHe MPOM3BOJIBHOIO PSJa;
MMETh IPEACTABICHHE O HOBOM MATEMATHYECKOM HAIIPaBIECHUM — TEOPUH BEPOSTHOCTEW, O
MIOHSATUY MHOYECTBA U ONIEpallMH HAJl HUMH, O IIPOCTEHIINX BEPOATHOCTHBIX 3a/a4ax.
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MertanpeamerHble: PerynstuBHble: YUUTHIBATh MPABUJIO B INIAHUPOBAHUU U KOHTPOJIS B CIIOCOOE
pelIeHus;

[lo3HaBaTenbHbIE: CTPOUTH pEUEBOE BBICKA3bIBAHME B YCTHOW M NHChbMEHHOH (opwme;
OPHEHTUPOBATHCS HA pa3HO0Opa3ue crocoOoB pelieHus 3a/1a4;

KommynukaTtuBHbie: JloroBapuBaTbCsi W NPUXOAUTH K OOIIEMYy pEUICHHI0 B COBMECTHOM
JeSITeTbHOCTH.

73. | AHaIM3 KOHTPOJIBHOU paboThl. KoMOMHATOpHBIE 3a1aUK YU
HM
74. | KomOuHaTOpHBIC 3371291 YK
113
75. | KomOunaTtopHbIe 3a1a4n YK
113
76. | CraTucTuka — 1u3aiiH nHOpMaIuu YU
HM
77. | CraTucTuka — 1u3aiiH nHopMaIuu YKII3
78. | IIpocTeiime BEpOATHOCTHBIE 3aa4H YUHM
79. | IIpocteiimme BEpOATHOCTHBIE 3a0a4H KY
80. | [Ipocteiimme BEpOATHOCTHBIE 3aa4H YKII3
81. | DKCTIepUMEHTAIbHBIEC JAHHBIE U BEPOATHOCTH COOBITHIA YUHM
82. | DKCTIepUMEHTAIbHBIE JAHHBIE U BEPOATHOCTH COOBITHIA KY
83. | O6o0maronmii ypok mo TeMe. JieMeHThl KomOmHaTopuku, | YOUC
CTaTHUCTUKH U TEOPUU BEPOSTHOCTEH. 3y
84. | KonTpoabHasi padora Ne6. DiieMeHTbl koMOumHaTopukm, | YKK3
CTATUCTHKH U TEOPUHU BEPOSATHOCTEIA.

Hrorosoe nosropenue. Pemenne 3agau no kypey VIl — X kaaccos (15 u)
Ienb: O6061MTH U CHCTEMAaTU3UPOBATh MaTepHa 3a Kypc OCHOBHOM IIKOJIBI.
PerynstuBHble: BHOCHTH HEOOXOJMMBbIE KOPPEKTUBBI B JIEWCTBHE IOCIE €ro 3aBepLIECHUs Ha
OCHOBE yueTa XapaKkTepa C/IeJIaHHbIX OIINOOK;
[To3naBarenbHble: Bianers oOLUMM NpueMoM pellieHus 3a1a4;
KoMMyHMKaTHBHBIE: YUHMTHIBaTh Pa3HblE MHEHUS M CTPEMHUTHCA K KOOPAMHALUU PAa3IHYHBIX
MO3UIMNA B COTPYAHUYECTBE.

85. | HepaBeHCTBa M CUCTEMBI HEPABEHCTB. YKII3
86. | HepaBeHCcTBa U CUCTEMBI HEPABEHCTB. YKII3
87. | CucreMbl ypaBHEHH. YKII3
88. | CucreMbl ypaBHEHHM. YKII3
89. | UuncnoBble PyHKIIUH. YKII3
90. | YucnoBble QYHKIIUH. YKII3
91. | IIporpeccun. YKII3
92. | Pemenmne 3amaa VKII3
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93. | Pemenue 3agau VKII3

94. | DnemMeHTBl KOMOWHATOPHWKH, CTaTUCTUKH ©  Teopum | YKII3
BEPOSITHOCTEM.

95. | DnemMeHThl KOMOWHATOPHWKH, CTaTUCTUKH ©  Teopum | YKII3
BEPOSITHOCTEM.

96. | Mtoromas KoHTpoOJibHAs padoTa YKK3

97. | UtoroBast KOHTpOJIbHAs paboTa YKK3

98. | Peuienue 3a1a4 MOBBIIIEHHON CIIOKHOCTH YKII3

99. | Pesepsn

YcnoBHbIE 0003HAYEHUS:

Tun ypoka:

YUHM — ypok u3y4yeHust HOBOIro Marepuaia
VYKII3 — ypok KOMIUIEKCHOTO IPUMEHEHUS 3HAHU
KV — xoMOuHUpOBaHHBIN YPOK

YKK3 — ypok KOHTPOJIS U KOPPEKIIUU 3HAHUM.

YOUC3Y — ypok 0000111eHHS U CUCTeMaTU3alMU 3HAHUI U YMEHUM
JAM — mOmOTHUTENIBHBIN MaTeEpHUa
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6. Kpurepuu 1 HOpMbI OLIECHKH

1. OneHka NMUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4alOIIUXCs 10 MATeMaTHKe.
OTtMmeTKa «5», eciu:

» paboTa BBINMOHEHA TTOJHOCTHIO;

» B JIOTUYECKUX PACCYXICHUAX U 0OOCHOBAHHUH PEIICHUS HET MPOOETIOB U OINOOK;

» B pCUICHUH HET MaTeMaTHYeCKHX OIMOOK (BO3MOXHA OJHAa HETOYHOCTH, OIHUCKA,
KOTOpast HE SBJISICTCS CJICCTBUEM HE3HAHUS WJIM HETIOHMMAaHUs Y4eOHOTO MaTeprana).

OT1MmeTKa «4» CTaBUTCA B CICAYIONINX CIIydasx:

» paboTa BBINMOJIHEHA IOJIHOCTHIO, HO OOOCHOBAHMS IIIArOB PENICHHS HEI0CTATOYHBI
(ecnin yMeHue 00OCHOBBIBaTh PACCYKJICHUS HE SBISUIOCH CIEIUATBHBIM OOBEKTOM
IIPOBEPKH);

» JIONYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TPH HEA0UYETa B BBIKJIAJKAX, PUCYHKaX,
yeprexax wind rpadukax (ecid 3TH BUABl pabOT HE SBISUIUCH CHEIUATBHBIM OOBEKTOM
MIPOBEPKH).

OT1meTrka «3» cTaBUTCS, €CIIN:

» JOMyIIeHO OoJiee OHOHN OmMOKH WM Ooyiee IBYX — TPEX HEIOYETOB B BHIKJIAJIKAX,
yeprexkax win Tpadukax, HO oOydaromuiics oOnagaeT o00s3aTeIbHBIMU YMEHHUSIMHU 10
IIPOBEPSIEMOU TEME.

OTMmeTKa «2) CTaBUTCS, €CIIU:

» JIONYIICHBI CYIIECTBEHHBIC ONTHOKHU, MMOKA3aBIIUE, YTO 00yJaronuiics He o0mamaer

00s13aTeJIbHBIMU YMEHUSMHU 10 JAHHOU TeME B TIOJTHOM Mepe.

2. OneHKa YCTHBIX OTBETOB 00y4aKOIIMXCH 110 MATEMATHKeE
OTBeT OLICHUBAETCS OTMETKOM «S5», €CIIM YUYEHUK:
» TIOJHO PacKpbLUI COJepKaHUEe MaTepuaia B o0bemMe, IPeyCMOTPEHHOM IPOrpaMMOit
U y4eOHUKOM;
» W3IOXKWI MaTepuan TPaMOTHBIM S3bIKOM, TOYHO HCIOJNB3Ysl MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEIEIICHHON JIOTUYECKOM ITOCIIEI0BATEIbHOCTH;
» TIPaBWJIHHO BBIMOJHWI PUCYHKH, YEPTEKH, IPa(hUKH, COMYyTCTBYIOIINE OTBETY;
» TOKa3aJ yMEHHE HIUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU ITPHUMEPAMH, TPUMEHSITH €€
B HOBOW CUTYaLlMM IPU BBINIOJHEHUH IPAKTUYECKOTO 3a1aHMUS;
» TMPOACMOHCTPUPOBANI 3HAHHE TEOPHH pPaHEE H3YyYCHHBIX COIYTCTBYIOIIUX TEM,
c(hOpMHUPOBAHHOCTh M YCTOMYMBOCTH MCIOJIb3YEMBIX [IPU OTBETE YMEHUN U HABBIKOB;
» OTBEYall CaMOCTOSTENIFHO, 0€3 HAaBOAAIIUX BOIIPOCOB YUHUTEIIS;
» BO3MOYKHBI OJTHA — JIB€ HETOYHOCTH IIPH OCBEIIEHUU BTOPOCTEIICHHBIX BOIIPOCOB MJIH
B BBIKJIQJIKaX, KOTOPbIE YYEHUK JIETKO UCIPABUI MOCIIE 3aMEUYAHUS] YUUTEIIS.
OTBeT OlIeHUBAETCA OTMETKOM «4», €Clii yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM
Ha OLEHKY «5», HO IIPX 3TOM UMEET OANH U3 HETOCTATKOB:
» B W3IIOKEHHUH JOMYIIEHBI HEOOJNBIINE MPOOEIbl, HE MCKA3UBIIEE MAaTEeMaTHIECKOE
COZIEP/)KaHUE OTBETA;
» JOIyIIEHBl OJUH — JBa HEJ0YeTa NMPU OCBEUICHUH OCHOBHOTO COJCpP)KaHHUS OTBETA,
VICTIPABJICHHBIE M10CJIEC 3aMEYaHUsl YUYUTES;
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» JOIyIIeHBl OMMOKa WK OoJiee ABYX HEAOYETOB NPU OCBEIICHWU BTOPOCTEIICHHBIX

BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABICHHBIC NIOCIIE 3aMEUYaHUS YUUTE.
OT1MeTKa «3)» CTaBUTCS B CIEIYIONIUX CIydasiX:

» HEMNOJHO PacKphITO COJiepKaHne MaTepuaia (ColepKaHue H3JI0KeHo (hparMeHTapHo,
HE BCerjga IIOCJIEJOBAaTENbHO), HO IOKa3aHO o0llee MOHMMAaHHWE BONpoca U
IPOAEMOHCTPUPOBAHbl YMEHUS, JOCTaTOYHBIE /JIi YCBOEHHUS MPOTPaMMHOIO MaTepuasa
(onpenenensl « TpeOoBaHUAMHU K MATEMATUYECKOM MTOATOTOBKE 00YYAIOIINUXCS» B HACTOSILEH
IporpamMme o MaTeMaTHKe);

» VMENHCh 3aTPyIHEHUS WM JIOMYIIECHBI OMUOKH B ONPEACICHHA MaTeMaTHYeCKOM
TEPMHUHOJIOTHH, YEpTeKax, BBIKIAJKaX, HCIPABICHHBIC IOCIE€ HECKOJBKUX HaBOJSALINX
BOTPOCOB YUHUTETIS;

» YUYEHUK HE CIpPaBUIICS C MPUMEHEHUEM TEOPUU B HOBOW CHUTYAIIUH TP BBIMIOJHEHUH
NPAKTHYECKOTO 3aJlaHusl, HO BBIMOJHWI 33JaHHUS 00S3aTEIbHOTO YPOBHS CJIOXKHOCTH IIO
JITaHHOM TeMe;

» TpH JOCTaTOYHOM 3HAHMHM TEOPETUYECKOI0 MaTepuaia BBIABICHA HEIOCTaTOYHAs
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HAaBBIKOB.

OTMeTKa «2) CTaBUTCS B CIEAYIOLIUX CIyYasx:

® HE pPacKphITO OCHOBHOE COJIep:KaHue YUeOHOIro MaTepuania;

e (00HApYKEHO HE3HAHUE YUYCHUKOM OOJIbIIICH MM HanboJiee BaXKHON YacTH y4eOHOTO
MaTepuana,

® JIOMYIIEHBI OIIUOKH B ONPEACTICHIUH TOHIATHIA, IPU UCIIOJIb30BAHUN MAaTEMaTUIECKOU
TEPMHUHOJIOTHH, B PUCYHKaX, YepTeKax WIN rpagukax, B BbIKIAJIKaX, KOTOPbIE HE
UCIPABIICHBI [TOCJIE HECKOJIBKUX HABOJSAIIUX BOIPOCOB YUUTEIIS.

O0mas k1accupukanus ommnodOOK.

[Ipu oueHke 3HAHWN, YMEHHI U HAaBBIKOB OOYYAIOLIMXCS CIEIYET YYUTHIBATh BCE
olHOKH (rpyOble U HErpyObI€) U HEAOUYETHI.

I'pyObiMu cuuTAOTCH OLIUOKU:

- HE3HAaHUE OMNpEJEICHUS OCHOBHBIX IIOHSATUN, 3aKOHOB, WPaBUJ, OCHOBHBIX
MOJIOKEHUI TeOpUn, He3HaHUE POPMYII, OOIIEIPUHSTHIX CHMBOJIOB 0003HAUYEHUI BETUYHH,
€AMHUI] X U3MEPEHHUS,;

- HE3HaHWE HAMMEHOBAHMW €IMHULl U3MEPEHUS;

- HEYMEHHE BBIJCINTH B OTBETE INIABHOE;

- HEYMEHHE NIPUMEHATH 3HAHUS, AITOPUTMBI JJI PELICHUS 3a/aY;

- HEyMEHHE JIeNIaTh BbIBOJIbI U 00001IEeHUS;

- HEyMEHHE YUTaTh U CTPOUTH IpaPUKH;

- HEyMEHHE I0JIb30BaThCS MEPBOUCTOUHUKAMHU, YUCOHHUKOM U CIIPABOYHUKAMU;

- [oTeps KOpHs WIA COXPAaHEHNE TOCTOPOHHETO KOPHS;

- oTOpachiBaHue 0€3 00BSICHEHHI OJTHOTO U3 HUX;

- paBHO3HAYHbIEC UM OIIUOKH;

- BBIYUCIUTENbHBIEC OIUOKH, €CIIM OHU HE SBIISIOTCS OMUCKOM;

. JIOTUYECKUE OIIMOKH.

K Herpy0ObIiM omum0OKkam cienyer OTHECTH:
- HETOYHOCTb  (DOPMYJIMPOBOK, OINpEAEHCHUI, TMOHATUN, TEOPHUMl, BbI3BAaHHAS
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HEMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEEIAEMOT0 MOHITHS HJIM 3aMEHOM OJTHOTO
- IByX U3 3TUX NPU3HAKOB BTOPOCTEIIEHHBIMU;
- HETOYHOCTb TpauKa;
- HEpaLMOHAJIbHBIM METO/ PEIICHUs 33J1a4 MM HEIOCTaTOYHO MPOIYyMAaHHBIHN IJIaH
oTBeTa  (HapylleHME  JIOTUKHM, [IOJMEHAa  OTAEIbHBIX  OCHOBHBIX  BOIPOCOB
BTOPOCTETIEHHBIMH);
- HEpaLMOHAJIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JPYIroOM JIUTEPaTypOH;
- HEYMEHHE PellaTh 33Ja4H, BBIOJHATD 33/JaHUS B OOIIEM BH/IC.
Henouyeramu SBIISIIOTCS:
- HEpalMOHAIbHBIE PUEMBI BHIYUCICHUI U TPe0Opa30BaHUI;
- HeOpeKHOE BBIMOJIHEHHE 3aMUCeH, YepTekeH, cxeM, rpa@uKoB.

KoHTpo1bHO-U3MepHUTe/IbHbIe MATEPUAJIbI
TecTnl

Bce Bompocsl B TecTax pa3/iefieHbl HA TPU YPOBHS CI0KHOCTH. 3aJaHUs 4acTh A —
0a30BOT0 ypoBHS, yacTu B — moBeilieHHOT0, yacTu C — BeICOKOTO YpoBHSL. [Ipu orieHnBanuu
pe3yJbTaTOB TECTUPOBAHMS 3TO CIEAYET yUUThIBaTh. Kax0e BEpHO BBIMOJIHEHHOE 3aJJaHUE
ypoBHsI A oneHuBaercss B 1 Gami, ypoBHa B — B 2 Gamna, ypoBus C — B 3 Oaina.
Hcnonb3yetcst TuOkasi cucTeMa OIEHUBAHUS PE3YJIbTaTOB, MPU KOTOPOU YUYEHUK HMEET
IPaBO Ha OIINOKY:

80-100% oT MHHMMAaTBHOW CyMMBI OAJIIIOB — OLIEHKA «5)

60-80% OT MUHHUMAJILHOM CYMMBI OaJIJIOB — OLIEHKA «4»

40-60% oT MUHUMAIBHON CyMMBI 0aJlJIOB — OIICHKA «3»

0-40% oT MUHMMAJIBHOW CyMMBI 0aJIIOB — OIICHKA «2).

MaremaTn4yeckue JUKTAHTHI.

OueHkH 3a pabOTy BBICTABIISIIOTCSA C YYETOM YHMCJIA BEPHO BBIIIOJHEHHBIX 3aJaHUM.
[lepen HauaJIOM JUKTAHTA JIOBECTH JI0 CBEICHMSI yUalUXCsl HOPMBI OLIEHOK 3a 10 BOnpocoB:

10-9 BompocoB — o11eHKa «5»

8-7 BOompoCOB — O1leHKa «4»

6-5 BOIIPOCOB — OIICHKA «3»

MeHnee 5 BOIpOCOB — OILIEHKA «2».

KoHTposbHBIE 1 caMOCTOATEIbHbIE PA00THI

Enunbie HOpMBI SIBISIFOTCS OCHOBOW TMPU OILIEHKE KaK KOHTPOJBHBIX, TaK U BCEX
JIPYTUX MUCBMEHHBIX paboT nmo mMaTeMmarrke. OHU 00ECIIEUYUBAIOT €IUHCTBO TPEOOBAHUMN K
00yJarouMMcsi CO CTOPOHBI BCEX YUHUTeNel 00pa30BaTeIbHbIX YUPEKICHUS, CPABHUMOCTD
pe3ynbTaToB OOy4YeHHMs B pPa3HbIX kiaccaxX. [IpUMEHsIi 3TM HOPMBI, YYMTENb JOJKEH
WHIUBUYAIBHO MOJXOUTh K OLIEHKE KaX10M MMChbMEHHOM paboThl yyalierocs, oopamarhb
BHUMAaHHE HA KaYecmeo 8binoiHeHus paboThI B 1IEJIOM, a 3aTEM YKe Ha KOJIMYECTBO OMIMOOK
U Ha UX XapaKkTep.

ConepxaHue U 00BEM Marepuasa, BKIOYAEMOTO B KOHTPOJIbHBIE MHUCHhMEHHBIC
paboThI, a TAKXKE B 3aJaHUS JIJI TOBCEAHEBHBIX TUCHMEHHBIX YIPAKHEHUM, OTIPEEIISIOTCS
TpeOOBAHMSIMU, YCTAHOBJIICHHBIMHU MporpaMMoi. Hapsiy ¢ KOHTpOJbHBIMU paboTaMu TI0
OTpe/IeNIEHHBIM pa3/iesiaM TEMbI ClIeAyeT IPOBOAUTD UMO208ble KOHMPOJIbHbLE PAOOMbI TIO
BCEU U3YYEHHOM TEME.
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[lo xapakrepy 3amaHuii MUCbMEHHBIE PAOOTHI MOTYT COCTOATH: a) TOJBKO W3
IpuMepoB; 0) TOIBKO U3 3a/1a4; B) U3 3a7a4 U IPUMEPOB.

KoHTponbHbIE PabOTHI, KOTOpBIE WMEIOT IENbI0 TPOBEPKY 3HAHWH, YMEHUH U
HABBIKOB YYAIIUXCSI 110 IIETIOMY pa3/ielly IPOrpaMMBI, a TAKXKeE [0 MaTepuaty, U3ydeHHOMY
3a YETBEPTh WJIH 3a TOJl, KaK MPABHUIIO, TOJKHBI COCTOSTH U3 3aa4 U IPUMEPOB.

OrneHka MUCBMEHHON pabOThl OMpenessieTcss ¢ y9eToM, MPekKIe BCero, ee o0IIero
MaTEeMaTHYECKOTO YPOBHS, OPUTHHAIBHOCTH, IIOCIEIOBATCILHOCTHA, JIOTUYHOCTH €€
BBITIOJTHEHMSI, & TAKKE YMCIIa OIHUOOK M HEJJOUETOB U KauecTBa 0hopmiieHus: paboThI.

Ommbka, noemopsiowascs B 0OJHON pabOTe HECKOJBKO pa3, pacCMAaTPUBAETCS Kak
00Ha OwUbKa.

3a opghoepaguueckue owubku, TOMYIEHHBIC YYUSHUKAMU, OTICHKA He CHUMCAemcst; 00
opdorpaduyeckux ommOKax AOBOAUTCS 10 CBEACHUS TMPENOJABATENs] PYCCKOTO SI3bIKA.
OnHako OMMOKKM B HANHCAHUU MAMeMamuieckux mepMUHO8, YKe BCTPEUABIIHUXCS
IIKOJIbHUKAM KJIacca, JOJKHBI YUUTHIBATHCS KaK HEJIOUYETHl B paboTe.

[Ipu olleHKE NMHCHMEHHBIX PabOT MO MaTEMaTHUKE pas3IMyaloT 2pyovie OouudKuU,
owuoku u Heoowemsi. I'pyObIMM B 5-6 Kjaccax CUMTAIOTCS OIIUOKH, CBSI3AHHBIE C
BOIIPOCAMHM, BKJIFOUEHHBIMU B «TpeOoBaHMS K YpPOBHIO TOJTOTOBKH OKaHUYMBAIOIIMX
HaYaJIbHYIO MKOIY» OO0pa3oBaTeIbHBIX CTAHAAPTOB, a TAKXKE MOKA3BIBAIOIINE, YTO YUSHUK
HE YCBOWJI BOIPOCKHI U3YYEHHBIX HOBBIX T€M, OTHECEeHHbIe CTaH1apTaMu OCHOBHOT'O OOIIIETO
00pa3oBaHUs K YUCITYy 00s3aTENIbHBIX JIJISl YCBOCHHS BCEMU YUCHUKaMU.

Tak, k TpyOBIM OTHOCSTCS OIMMOKH B BBIYMCICHUSAX, CBHUACTEIHCTBYIOIIHAE O
HE3HAHWM TAOJUIIBI CJIOKEHUS WM TaOJIWIbl YMHOXKEHUS, CBSI3aHHBIC C HE3HAHHUEM
QITOPUTMA NMHUCHbMEHHOTO CJIOKCHUSI U BBIYMTAHUS, YMHOKCHHUS M JICJICHUS HA OJTHO- WA
JIBY3HAYHOE YHCJIO U T. II., OIIMOKH, CBHIETEIbCTBYIONINE O HE3HAHUU OCHOBHBIX (hOPMYII,
MpaBui W SBHOM HEYMEHHUHM WX TIPUMEHITh, O HE3HAHWHM TPUEMOB pEIICHUS 3ajad,
aHAJIOTUYHBIX paHEe N3YUCHHBIM.

Ipumeuanue. Eciiu rpybast ommbKka BcTpedaeTcst B paboTe TOJIbKO B OJJHOM Cllydae
U3 HECKOJIbKMX aHaJOTUYHBIX, TO TPHU OIIEHKE padOThl 3Ta OIIMOKa MOXET OBITh
pUpaBHEHA K HETPyOOH.

[Ipumepamu HeepyOvix owiubOK SABISIOTCS: OIIMOKHU, CBA3AHHBIE C HEAOCTATOYHO
MOJIHBIM ~ YCBOGHHMEM  TEKyIIero y4eOHOro Marepuaia, He  BIOJHE TOYHO
chopMyITUPOBaHHBIA BOMPOC WM TOSICHEHHWE TMPHU PEIICHWW 3aJladyd, HETOYHOCTH TMpHU
BBITIOJIHEHUU T€OMETPUYECKUX TTOCTPOSHUH U T. II.

Heodouemamu  cuWTaloTcs  HEpalMOHANBbHBIE  3allUCH  TPU  BBIYHCICHUSX,
HEpalMOHAIbHBIC TPUEMBbl BBIUMCICHHUN, TpeoOpa30BaHUil U pelIeHui 3a1a4d, HeOpeKHOE
BEITIOJTHCHUE YEPTEKEH M CXEM, OTACIIbHBIC TIOTPEITHOCTH B (POPMYIUPOBKE MOSCHEHUS
WK OTBeTa B 3ajade. K HemoueTaM MOXHO OTHECTH W JPYTHe HEAOCTAaTKH pPaldoTHI,
BBI3BaHHBIC HEOCTATOYHBIM BHUMAHHUEM YyYaIIUXCs, HAPUMEP: HEIMOJHOE COKpAIICHHE
Ipo6eil WK YJICHOB OTHOIIICHUS; OOpaIlleHHe CMEIIaHHBIX YUCENl B HEMPABWIBHYIO TPOOh
IIPY CJIOKEHUW U BBIYUTAHUU; TIPOITYCK YKCEI B MPOMEKYTOUHBIX 3aMHUCIX; IEPECTAHOBKA
1udp IpH 3aITUCH YHUCEIT OIUOKH, TOTYIIEHHBIC MPY NTePENUCHIBAHUH, U T. II.

OueHka NMCbMEHHOH PadoThl MO BHINOJHEHUIO BHIYMCIAUTENbHBIX 32aHUI U
ajredpanyecKux npeodpazoBaHuil
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Ouenka «5» cTaBuTcs 3a 6€3yKOPU3HEHHOE BHITIOJHEHHE MUCEMEHHON paboThI, T. €.:
a) eclii pellleHHe BCceX NMPUMEpPOB BepHOe; 0) eciu Bce JEUCTBHUS M NMpeoOpa3zoBaHUs
BBITIOJIHEHBI

npaBuwibHO, 0e€3 OmMOOK; B) BCE 3alKMCH XOJa PEIICHUS PACIOIO0KEHBI
MOCJIEIOBAaTEIbHO, a TaKXKe CJellaHa MpoBepKa pelIeHUss B TeX Chydasx, KOrjaa 3To
TpedyeTcs.

Ouenka «4» ctaBUTCS 3a paboOTy, B KOTOPO# JomyllleHa ojiHa (Herpybas) ommoOka
WM 2-3 Hepo4era.

Ouenka «3» cTaBUTCS B CIEAYIOIINX CIIy4asx: a) €ciu B padote umeercs 1 rpydas u
He Oonee 1 HerpyOo# omubku; 6) mpu Hanuyuu 1 rpyooit ommoOku 1 1-2 HeOUETOB; B) IPU
OTCYTCTBHH TPYOBIX OMIMOOK, HO MIPHU HANU4MU 2-4 HErpyOBIX OLIMOOK; T') MpU HAJTHYUU
JIBYX HErpyObIX OMHUOOK M HE OoJiee TPeX HEIOUETOB; /) MPHU OTCYTCTBUU OLIUOOK, HO TIPU
Hanuuuu 4 1 0osiee HETOYETOB; €) €CJIM HEBEPHO BBINOJIHEHO HE 0oJjiee MOJOBUHBI 00bEMa
BCel paboTHI.

Ounenka «2» CTaBUTCS, KOI'Jla YHUCIO OLIMOOK MPEBOCXOIUT HOPMY, MPU KOTOPOii
MOJKET OBITh BBICTABJICHA [TOJIOKUTEIbHAS OLICHKA, WM €CJIM PABUIILHO BBIIIOJIHEHO MEHEE
NOJI08UHbL BCEH PaOOTHI.

Ilpumeuanue. OueHka «5» MOXeT ObIThb IOCTaBJI€HA, HECMOTpPS Ha Haiauuue 1-2
HEJ0YETOB, €CIIM YUEHUK J1aJl OPUTMHAJIBHOE PEILICHUE 3a/IaHU M, CBUJETENbCTBYIOIIEE O €T0
XOPOLIEM MaTEMaTUYECKOM Pa3BUTHUH.

OueHka NMCbMEHHOI padoThl HA pellleHHe TEKCTOBBIX 32124

Ouenka «5» cTaBUTCS B TOM ClTy4ae, KOT/a 3aJaua pelieHa MpaBmIbHO: X0 PeIICHUS
3aJa4d BEpEH, BCE JICHCTBUS U MpeoOpa30BaHUS BBHIMOJTHEHBI BEPHO M PAIMOHAIBHO; B
3ajave, pemaeMol C BOMPOCAaMU WM TOSCHEHHUAMU K ICHCTBHSIM, IaHBl TOYHBIC H
NpaBWIbHBIE (DOPMYIMPOBKM;, B 3a/ade, peIIaeMod C TOMOIIBI0 YpPaBHEHHUS, HaHbBI
HEOOXOJMMbIC TOSCHEHUS; 3alMCH TPABUIBHBI, PACIOJOKEHBI TOCIEI0BATENBHO, HaH
BEPHBIN U HCUEPIIBIBAIOLIUI OTBET Ha BOIIPOCHI 33/1a4H; C/IeJaHa MPOBEpKa PEIICHHUS.

Ouenka «4» cTaBUTCS B TOM Cllydyae, €CJIM MpU NMPaBUIBHOM XOJI€ PEIIECHUs 3a1a4u
nonyiieHa 1 Herpy6as ommoOka i 2-3 HegodeTa.

Ounenka «3» CTaBUTCS B TOM CJIy4ae, €CJId XOJl PEIleHus MPaBUIICH, HO JAOIYIEHBI:
a) 1 rpy0as ommOka u He 6omnee 1 Herpy6oii; 6) 1 rpy0as ommoOka u He 60Jee 2 HEJOUETOB;
B) 3-4 HerpyObIe OITMOKH IMPU OTCYTCTBUH HEAOUYETOB; I') JOMYIIEHO He 0ojiee 2 HErpyObIX
OomMOOK U 3 Heo4YeTOB; 1) O6ojiee 3 HEAOUETOB MPU OTCYTCTBUH OIITHOOK.

OueHka «2» CTaBUTCA B TOM CIIy4ae, KOTJa YHCIIO OMMOO0K MPEBOCXOAUT HOPMY, TIPU
KOTOPOI MOXKET OBITh BBICTABIICHA MOJOXKHUTEIbHAS OIICHKA.

Ipumeuanue. 1.01ieHKa «5» MOXKET OBITH TOCTABIIEHA, HECMOTPS HA HAJTMYNE OMTUCKU
WIA HEJI0YeTa, €CIIM yUYEHUK JJaJl OPUTHHAIILHOE PEIlIeHUe 3aJaH i, CBUACTEIHLCTBYIOIIEE O
€ro XOpOIlleM MAaTeMaTHYeCKOM Pa3BUTHH. 2. TIOJOKUTENIbHAS OLIEHKA «3» MOXKET OBITh
BBICTABJICHA YYCHHUKY, BBITIOJHUBIIEMY pabOTy HE MOJHOCTHIO, €CIi OH 0e301IMO0YHO
BBITTOJTHIII 00JIee TTOJIOBUHBI 00BbeMa BCel pabOTHI.

Onenka KOMOMHUPOBAHHBIX MMCbMEHHBIX Pa00T M0 MaTeMaTHKe

[TuceMenHas paboTa Mo MaTeMaTrKe, MoJIeXkalias OEHUBAHUIO, MOXKET COCTOSATD U3
3a/a4 ¥ mpuMepoB (KoMOMHUpPOBaHHas paboTa). B TakoMm ciydae mpernogaBaTellb CHayana
JlaeT MpeABapUTEIbHYIO OLEHKY KaxJI0M 4acTu paboThl, a 3aTeM 00IIYyI0, pYyKOBOJICTBYSIChH
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CJICMYIOIINM: a) eCcii 00€ YacTh pabOThI OIICHEHBI OJJMHAKOBO, TO 3TA OIICHKA JIOJKHA OBITH
oOmIeit s Bcel paboOTHI IEIMKOM; 0) €ClIM OIeHKH 4YacTei pasHsaTcs Ha 1 Gami, To 3a
paboTy B IIeJIOM, KaK IIPaBUIIO, CTABUTCS 0ajll, OIICHUBAIOIINK OCHOBHYIO YacTh paOOTHI; B)
CCJIM OJTHA YacTh PaOOTHI OIIEHEHA 0ayuioM «S5», a apyras — «3», To MpernoaaBaTeIb MOXKET
OIICHUTH TaKYI0 pabOTy B IICJIOM OAJIIOM «4» TIPH YCIIOBHH, YTO OIICHKA «5» ITOCTaBJICHA 32
OCHOBHYIO YacTh paOOThI; T) €CIIM OJHA YacTh pabOTHI OIlcHEHA OamuioM «S5» MU «4», a
napyras — 0aymIoM «2» WiH «1», To MpernoaaBaTellb MOKET OIICHUTH BCIO pa0d0Ty OauioM «3»
IIPY YCJIOBHUH, YTO BBICIIIAS OIIEHKA MTOCTaBJICHA 32 OCHOBHYIO YaCTh PabOTHI.

IIpumeuanue. OCHOBHOM CUMTAETCS Ta YacCTh pabOTHI, KOTOpAsk BKIIOYAET OONBIIHIA
no o0beMy WM Hawbojee BaKHBIM IO 3HAYCHUIO MaTepHa IO HM3y4aeMbIM TeMaM
IPOTPAMMBI.
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NN DN bW

7. Y4eOHO-MeTOoAuYeCKOe U MAaTePHATIbHO-TEXHMYECKoe o0ecneyeHue
o0pa3oBaTeIbHOIO NpoLecca

Y4eOHo-MeTOAUYECKAS JTUTEPATYPA AJl YYeHHKA:
1. Anredpa 9 Yacte 1 yue6nuk. A.I'. Mopakosuy, [1.B.CemenoB - M.: MueMo3uHa,

2021.
2. Anrebpa 9 Yacte 2 3amaunuk. A.I'. Mopakosuu, JI.A. Anekcanaposa, T.H.
Mumyctuna, E.E. Tynpuunckas, [1.B.CemenoB - M.: Muemo3una, 2021.

Y4eOHO-MeTOAMYECKAS JIUTEPATYPA AJIsl YUUTEJIS:
1. Anre6pa 9 Yacte 1 yueOHuk. A.I'. Mopakosuy, I1.B.Cemenon - M.: MHeMo3uHa,

2021.
2. Anrebpa 9 Yacte 2 3amaunuk. A.I'. Mopakosuu, JI.A. Anekcanaposa, T.H.
Mumyctuna, E.E. Tynpunnckas, [1.B.Cemenos - M.: Maemo3una, 2021.

. Anredpa 9. CamoctosiTenbHbie padoThl. JI.A. Anekcanapona;

. Anre6pa 9. Kontponsubie pabothl. JI.A. AnekcaHipoBa;

. Anrebpa 7-9. Tectol. A.I'. Mopakosuy, E.E. TynpunHckas;

. Anrebpa 7-9. Meroauueckoe nocoodue s yuurens. A.I'. Mopakosuy;

. [loypounoe nnanupoBanue no anreope. 9 knacc. T.JI. Apanaceea, JI.A. Tanununa;

HNurepHeT pecypcsl :

MunucrepcTBo o6pazoBanus PD;

http://www.drofa.ru — caiit u3garensctBa «podar

http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru

Tectuposanue online: 5 - 11 kmaccwr :  http://www.kokch.kts.ru/cdo/
Ilemarornueckass Macrepckas, ypokhu B HWHTEpHET © MHOroe JApyroe:
http://teacher.fio.ru

Hogsle TexHOMOrMK B 0Opa3zoBanuu:  http://edu.secna.ru/main/

IIyreBoaurens «B MHpE HayKN» U1 LIKOJIBHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

Merasuuuknoneaus Kupuna u Medoaus: http://mega.km.ru

caliTel  «OHIUKIONECANI», HAIPHUMED: http://www.rubricon.ru/ ;
http://www.encyclopedia.ru/
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