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COJEPKAHUE ObYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U JIE€CATUYHBIC, NEPEX0] OT OAHOM (opMbl 3amucu apodel K Apyroi.
IlonsiTE panMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YINOPAJOYMBAHME pPAILMOHAIbHBIX YHCEIN.
Apudmernueckrue ACHCTBUS C pallMOHATIBHBIMU 4yuclIamMH. Perienue 3amad U3 pealibHOW NMPaKTHKH Ha
9acTu, Ha IPOOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJesIeHHe, NpeoOpa3oBaHUE BHIPA)KEHUH Ha OCHOBE
OIlpeJiesIeHus], 3auch OonbMX uyucesn. IIponeHTsl, 3anuch NpPOLEHTOB B BUAE APOOM U IpoOU B BUIE
IIPOLICHTOB. Tpu OCHOBHBIE 3a/1a4M Ha IPOLEHTHI, PELICHUE 3a1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHne IPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HAaTYPAIBbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UHUCIIE IpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

[lepemenHble, 4YHCIOBOE 3HAYECHHE BBIPAKEHHS C MEPEMEHHOW. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpencTaBieHrne 3aBUCHMOCTA MEXIY BeIWYMHAMHU B BHAE (opMyibl. Beramcnenus mo
¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BbIPQXKEHUH, TOXKJIECTBEHHO DPABHbIE BBIPAXKEHUS, IpPaBUIIA
npeoOpa3oBaHusl CyMM U IPOU3BEJCHMH, IpaBUa PACKPBITUS CKOOOK M IpPHUBEIEHUS IOJ00HBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpnowieHbsl n MHoOrowieHsl. CreneHb MHorowieHa. CIlO)K€HHE, BBIYUTAHHE, YMHOXCHHE
MHOro4J€HOB. @OpMybl COKpPAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBbl U KBaapaT pazHocTH. Dopmyiia
Pa3HOCTH KBaApaToB. Pa3jioxeHrne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHMs YypPaBHEHHS, PaBHOCUIBHOCTD
YPaBHEHHUH.

JInneliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YUCJIO KOpPHEH JMHEHMHOIO YpaBHEHWMs, peELICHUE
JTUHENHBIX ypaBHeHUHN. CocTaBieHHE ypaBHEHUMN IO YCIOBHIO 3aJaud. PelleHne TEeKCTOBBIX 3ajjad C
MMOMOUIBIO YPABHEHHU.

JIuHeltHOE ypaBHEHHUE C IByMsI IEpEeMEHHBIMU U ero rpaduk. Cucrtema JBYX JIMHEHHBIX ypaBHEHUN
C JIByMs IepeMeHHbIMHU. PeleHue cucreM ypaBHEHHH crocoOoM mojacTaHoBKU. Ilpumepsl penieHus
TEKCTOBBIX 33/1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopaunata Ttouku Ha npsimMoi. YucioBble NmpoMexyTku. PaccrosiHue Mexay ABYyMs TOYKaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHass cucrema koopawHat, ocu OX u Oy. AOcumcca W OpJWHATA TOYKH Ha
KOOpJAMHATHOM miiockocTu. [lpumeps! rpadukoB, 3agaHHbIX (popmynamu. UTeHue rpa@ukoB peanbHBIX
3apucumocteit. Ilonste ¢ynkumu. I'padpuk ¢ynkumu. CpoiictBa ¢yHkumid. Jlunelinas QyHkous, eé
rpadpuk. I'padux Qynkiun y = |x|. I'padudeckoe perieHne TUHEHHBIX YpaBHEHHH U CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCICHUSA

KBanpatuslii kopeHb u3 uucna. [lonarue 00 uppannoHaIbHOM YHciie. JecaTHUIHbIE MPUOTMKCHUS
uppauuoHanbHbIX uyucen. CBoilcTBa apupMeTHUYECKHX KBaJpaTHBIX KOpHEH M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUN U BEIYUCICHHUSIM. [leiCTBUTENLHBIC YHCTIA.

CreneHb C 1enbIM MokaszaTeseM U €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCIa.

Auredpanyeckue BbIpasKeHUs

KBanpathslii TpéxuiieH, pa3ioKeHue KBapaTHOTo TPEXUICHA Ha MHOKHUTEIH.

Anrebpanueckas pobb. OCHOBHOE CBOWCTBO anreOpandeckoil npobu. CroxkeHue, BbHIUUTAHHUE,
YMHOXXCHHE, JIeJICHUE anre0pandeckux apooei. ParmonanbHbIe BEIpaKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHHS H HEPABEHCTBA



KBagpatHoe ypaBHeHue, (opMmyina KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIINXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTeiimme qpoOHO-palioHaIbHbIE YPaBHECHHS.

I'paduueckas uHTEpHpETALXs YPAaBHEHUN C IByMSs NIEPEMEHHBIMHU M CUCTEM JINHEHHBIX YpaBHECHHUN
C AByMs niepeMeHHbIMU. [IpuMephl penieHus: CUCTEM HEITMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33724 alNreOpandecKum CrocoooMm.

UucnoBble HEpAaBEeHCTBA M MX CBOMcTBAa. HepaBeHCTBO ¢ oaHOW nepemMeHHO#. PaBHOCHIIBHOCTB
HepaBeHCTB. JIuHeliHbIe HEpaBEeHCTBA C OJHOM nepeMeHHOM. CUCTeMBbl JUHEHHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DyHKUMH

[Tonstue @ynkuuu. O6IacTh ONpeaeaeHUs] 1 MHOXKECTBO 3HaueHH QyHkiuu. CrocoObl 3a1aHus
GyHKIHUH.

I'padux dbynxkumm. Yrenue cBoiictB pyHkmuu mo e€ rpaduky. I[Ipumeps rpadukoB (QyHKIUH,
OTPaXKAIOILUX pealbHbIE IPOLECCHI.

OYHKIMH, ONUCHIBAIONINE MPSIMYIO U OOpAaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
Oynxuan Y = X2,y = X5, y = \x, y=|x|. [paduueckoe perienne ypaBHEHNI 1 CHCTEM ypaBHEHHIA.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PanmonanpHble ymciia, UppalMOHAIbHbIE YMCIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUUHBIE TPOOH.
MHOXeCcTBO ICHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIa KaK OCCKOHEUHBIC NECSITUYHBIE IPOOU.
B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM JCHCTBUTEIBHBIX YMCENl M KOOPAMHATHOM
MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHE JCHCTBUS C NEHCTBUTEIBHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOE 3HaAUCHHE BEIMYUHBI, TOYHOCTh NMpuOMkeHus. Okpyrienue uucen. Ilpukuaka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienne ypaBHEeHH, CBOIAIINXCA K JIUHEHHBIM.

KBagparHoe ypaBHeHue. PemieHuwe ypaBHEHMi, CBOISIIMXCA K KBaJApaTHbIM. bukBaapatHOe
ypaBHeHue. IIpumepsl pelieHuss ypaBHEHUH TPETbE W YETBEPTOM CTENEHEW pa3lIoKEHUEM Ha
MHOXUTENH.

Pemenue npoOHO-panMOHANBHBIX ypaBHEHUW. PeleHne TEKCTOBBIX 3a/lad  aire0pandecKkum
METO/IOM.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JTMHEHHBIX ypaBHEHUH ¢
IByMsl IIEpEMEHHBIMU. PeleHue cucreMm ABYX YpaBHEHMM, OJHO W3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTaIysl CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3374 anreOpandecKuM CIIoCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHBIX HEPABEHCTB C OJHOW NEPEMEHHON. PellleHne cucTemM JTMHEMHBIX HEPABEHCTB C
onHOM mepemeHHol. KBanpaTHble HepaBeHcTBa. ['paduueckas mMHTepHperanys HEPaBEHCTB U CHCTEM
HEPABEHCTB C JIBYMs [IEPEMEHHBIMHU.

DOyHKIUH

KBagparuunas ¢pynkuus, e€ rpaduk u cpoiictsa. [lapabomna, KoopanHATHI BEpIIMHBI TapadoIbl, OCh
CUMMETpPHUH TTapaboIbl.

I'paduxu Gymxmmit: y = kx, y = kx + b, y = k/x, y = x%, y = \x, y = x|, i ux cBoiicTBa.

YuciioBbIe MOCIEA0BATEIBHOCTH M IPOIPECCHH

[lonsiTHe 4YKMCIIOBOM MOCHEAOBATENILHOCTU. 3aJaHU€ IOCIIEOBATEILHOCTH  PEKYPPEHTHOU
dhopmymoit u popMyIoi N-ro useHa.

Apudmernueckass U reoMmerpudeckas nporpeccur. @opmynsl N-ro uYjieHa apuPMETHYECKOH U
FeOMETPUYECKON MPOrpeCCHid, CYMMBbI IEPBBIX N YJIEHOB.

N300pakeHre WIEHOB apU(PMETHUYECKOM M TEOMETPHUYECKOW MpPOTpeccuil TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIHAIBHBIN pocT. CII0KHBIE TPOLECHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOT'PAMMDLI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yUeOHOI0 Kypca «AJredpay» xapakTepu3yroTCs:

1) naTpuoTnyeckoe BOCIMTAHME:

IPOSIBJICHUEM HHTEpeca K IPOIUIOMY M HACTOALIEMY POCCHMCKONM MaTeMaTHKH, LI€HHOCTHBIM
OTHOILICHUEM K JIOCTH)KEHHUSAM POCCHUICKMX MaTeMaTHMKOB M POCCHUMCKOM MaTeMaTU4eCKOH IIKOJBI, K
MCIOJIB30BAHUIO 3TUX JOCTHKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxIaHCcKoe H yXOBHO-HPABCTBEHHOE BOCIIUTAHHeE:

TOTOBHOCTBIO K BBIOJHEHHIO OO0S3aHHOCTEH TIpakJaHMHA M peanu3aluu ero Ipas,
IPEJCTaBICHUEM O MaTEeMaTHYECKHMX OCHOBaX ()YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
nporenyp TpakJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OINPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATHUYECKUX MPOOJIeM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHEM JOCTHMKEHMH HayKH, OCO3HAHHEM
BaXHOCTH MOPAJIbHO-3THYECKUX IPUHIIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOWM HAa AaKTHUBHOE Yy4YaCTHE B pEIICHUH NPAKTUUYECKUX 33Jad MaTeMaTUYECKOU
HAIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTH4YeCKOro oOpa30BaHUS Ha MPOTSHKEHHH BCEU YKU3HU
IVl yCIEMIHOM NpodecCHOHANBbHOM NeSTeIbHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM
BbIOOPOM U MOCTPOEHHEM HMHAMBHUIYAIbHON TpaeKTOpUM 0Opa30BaHUS U >KU3HEHHBIX IIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTHYeCKoe BOCIUTAHME:

CMOCOOHOCTBIO K MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB,
3a]1a4, peIIEHUH, pacCyKICHHUM, YMEHHUIO BUIETh MaTEMaTUUECKHAE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAIleN B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuYHBIX MpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOABI U 00IeCTBA, TOHUMAHUEM MaTeMaTUYeCKOM HayKH Kak
ceprl 4eI0BEYECKON NesITeIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAUMMOCTH JUIS PAa3BUTHUS LUBUIM3ALIUY,
OBJIAZICHUEM SI3BIKOM MAaTEMATUKM M MaTEMAaTHYECKOM KyJIbTYpOHW KaK CpEICTBOM IIO3HAHHUS MUDA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKAMHU UCCIIEIOBATENBCKOMN 1E€ATEIbHOCTH;

6) d¢usnueckoe BocnuTaHMe, (OPMHMPOBAHHE KYJIbTYPbl 310POBbSi M 3MOLHOHAJIbLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATH MAaT€MaTHYECKUE 3HAHMS B MHTEPECAX CBOErO 3J0POBbs, BEACHMUS
3I0pOBOr0 00pa3za JKHU3HM (30pOBOE MHTaHWE, COAJaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXA,
perynspHas ¢uznyecKass akKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pe(iIeKCUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TAKOT'O K€ MpaBa JIPyroro YeioBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:

OpUEHTalle Ha MpPUMEHEHHEe MaTeMaTHYeCKUMX 3HaHWW JUIsl pemieHusl 3ajad B 00JacTH
COXPAHHOCTH OKPYKaloIlllel cpeibl, TUIAaHWPOBAHMSI TIOCTYNKOB U OLIEHKH HUX BO3MOKHBIX IOCIEICTBUI
JUIS. OKpYXKaroIled cpenibl, OCO3HAHHEM TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MpoOsieM M myTeill ux
peleHus;

8) ajanTanus K U3MEHAKIMMCS YCJIOBUIM COLUAILHOM ¥ IPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBMSIM B YCIOBMSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO EATEIbHOCTh, B TOM YMCJIE YMEHHUE YUYUTHCA Y APYTUX JIOACH,
pUoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMUSI, HABBIKU M KOMIIETEHIIUH U3 OTBITA APYTHX;

HE00XOAUMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4uciIe (GOPMYJINPOBATh UAEH, TOHATHS,
runoTe3sl 00 OOBEKTaxX M SBJIEHUSAX, B TOM 4YMCJIE pPaHEE HEU3BECTHBIX, OCO3HABATH JE(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYALMIO Kak



BBI30B, TPEOYIOLINIT KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U IeHCTBUS, HOPMYTUPOBAThH U
OLIEHUBATh PUCKH U TOCJIEACTBUSA, JOPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHUS

Ba3oBble JJoruuyeckue AelicTBUA:

BBIABJIATh U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKHM MATCMATUUCCKHUX O6’beKTOB, HOHHTHfI,
OTHOLICHUNA MEXIY HOHATHUAMH, (HOPMYIHPOBATH OINpPENEICHUsI TOHATHHA, YCTaHABIHUBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALIMM, OCHOBAHU AJ1s1 0000LIEHNS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBAaTH U IPeoOpa3oBbIBaTh CYXICHMS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeuus B (akTax,
JaHHBbIX, H8,6JHOI[CHI/I$IX n YTBCPKACHUAX, npeaiaratb KpUTCpun  Ajid BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTb BbBIBOJAbI C HCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIYECHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3duparh JOKa3aTelnbCTBA MAaTEMATHUECKUX YTBEPKICHHUU (MpsIMbIE W OT MPOTHBHOTO),
IIPOBOJAUTH ~ CAMOCTOSITEJIBHO  HECJOXKHBIE  JOKa3aTeIbCTBa MaTeMaTHMYeCKUX  (aKToB,
BBICTPAMBaTh apPryMEHTAllUI0, MPHUBOJUTH MPUMEPbl U KOHTPHIPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpPATh croco0 perieHust yueOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIEHMUS,
BBIOMPATh HAOOJIEE MOIXOAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenopaTelbcKue AeiiCTBUS.

HCIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENIbCKUM MHCTPYMEHT IO3HAHUS, (POpMynHpoBaTh
BOTIPOCHI, PUKCHPYIOIIHE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSITEIPHO YCTaHABINBATH HCKOMOE
U JIaHHOE, (OPMHUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

MIPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABJICHHOMY TUIAHY HECJIOXHBIN SKCIIEPUMEHT, HEOOIbIIIOE
UCCIIC/IOBAaHUE MO0 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENILHO (hOpMYJIMpPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJabTaTaM MPOBEAEHHOTO
HAOJIIOICHNS, KCCIIEIOBAHMUS, OLIEHMUBATh JJOCTOBEPHOCTH MOYUYEHHBIX PE3yIbTaTOB, BHIBOJOB U
0000IIICHMI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE IMPOIECCa, a TAKXKE BBIIBUTATh MPEIIOIO0KECHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBUAX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HHQPOpPMAIMH, ITaHHBIX, HEOOXOAMMBIX IUIf
peLIeHus 3a1a4H;

BBIOMpaTh, AHAIU3UPOBATh, CHUCTEMAaTU3HPOBaThb U  HHTEPIPETHPOBATH HHGOPMALIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (QopMy IMpelcTaBieHHs HHGOpMALMU M WIUIIOCTPUPOBATh pEIIaeMble 3aJauu
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALUAMU;

OLIEHUBATh HAAE&KHOCTh HMHMOPMALMU MO KPHUTEPHSIM, TMPEIIOKECHHBIM YUYUTEIEM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIPUHUMATH U ()OPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSIMU U IENISIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y pPelIeHus 3aJaul, KOMMEHTHPOBATh MOJIYYeHHbIN pe3yibTar;



e B Xo0/1€ OOCYXICHHMsS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbI, MPOOIEMBI,
pelaeMoil 3aauM, BhICKa3bIBaTh WIEH, HalleJIEHHbIE HA MOWUCK PEIEHUS, COMOCTABISATh CBOU
CYXJCHHSI C CY)KJICHUSIMU JPYTUX YYaCTHHKOB JMajora, oOHapy>KMBaTh pa3inyuue U CXOACTBO
MO3UIUH, B KOPPEKTHOU hopMe GOpMyIUPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

® [IPEACTaBIATh pE3YJbTAaThl pEIICHUs 3a7aud, OKCIEPUMEHTa, UCCICAOBAHUSA, TIPOEKTa,
CaMOCTOSITENTILHO BBIOMpaTh QopMaT BBICTYIUIGHHS C Y4€TOM 3a/Jad MpEe3eHTAluu U
0COOEHHOCTEH ayIUTOPUU;

e [IOHMMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAJILHOW pPabOTHI MpH
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1a4;

® [IPUHUMATH IIeJIb COBMECTHOU JEATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOUN PaboTHI,
pacnpenenatb BUAbl paboOT, JOroBapUBaThCs, OOCYXXIaTh MpOIECC U pe3ylbTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

® y4YacTBOBaTh B TPYMIOBBIX (Qopmax paboTel (00CyXkaAeHHUS, OOMEH MHEHHUSMH, MO3TOBBIC
HTYPMBl U JAPYTUE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOMU JECUCTBUS C
JIPYTHUMH 4YI€HAMH KOMaHIbI, OIEHUBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIMHA TPOAYKT TIO
KpUTepusiM, CHOPMYIMPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepCcaJIbHbIE yUeOHbIe ieiicTBUS
Camoopranuszaums:

® CaMOCTOSITENIPHO COCTaBJIATH IJIaH, AITOPUTM pElIeHUs 3ajadd (UM ero 4acTh), BHIOMpATh
Cmoco0 pemieHuss ¢ y4ETOM MMEIOIMXCS pPECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHHIA ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

® BJANETh CHOCOOAMH CaMONPOBEPKH, CaMOKOHTpPOJIA TIpolecca M pe3yjbTara pemeHHs
MaTeMaTHYeCKOH 3a7auu;

® IPEABHJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpH PEIICHUW 3a7a4d, BHOCHTH
KOPPEKTUBBl B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OICHMBaTh COOTBETCTBHE pe3yjibTaTa [EATEIbHOCTH TMOCTABIEHHOW WEIHM M YCJIOBHSIM,
OOBSICHSTH IPUINHBI JOCTHKCHHSI WM HEJTOCTIIKEHUS TIeJTH, HAXO/UTh OIMHUOKY, TaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromunics MOIyduT CIEYIONINE TPEAMETHBIC PE3YIbTAThI:

Yucsia 1 BbIYUCTICHUSA

BbimonHATe, coderas ycTHbIE W NHUCbMEHHbIE NpPUEMBI, apuMeTHUECKHe JeHCTBHUS C
palMOHANBHBIMH YHCIAMHU.

HaxonuTh 3Ha4YeHHs YHMCIOBBIX BbIPAXEHHM, NMPUMEHSATh Pa3zHOOOpa3HbIE CHOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, coiepKalluX OOBIKHOBEHHBIE U AECATUYHBIE APOOU.

IlepexoauTb OT OAHOM (GOPMBI 3amMCH YUCEN K APyroi (ImpeoOpa3oBbIBaTh JECITUYHYIO APOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JPOOB).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHAIBHBIE YHACTIA.

OKpyrasTh 4yncia.

BbINonHAT, NPUKUAKY W OLEHKY pe3yjbTaTa BBIUMCICHUM, OLEHKY 3HAYEHUN YHCIOBBIX
BbIpaKCHUI. BBIMOTHATH JEHCTBUS CO CTENEHSIMU C HATYypaJbHBIMU MTOKA3aTEIISIMH.

[IpuMeHATh NpU3HAKK JETMMOCTH, PA3JI0)KEHUE HA MHOKUTEIN HATypaIbHBIX YUCEIL.

Pemratp  mpakTHMKO-OpMEHTHMPOBAHHBIE  3aJayM, CBSA3aHHbIE C  OTHOLICHWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMU, HHTEPIPETUPOBATH PpE3YyJbTaThl pEIICHUs 3agad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTMIO M CHMBOJIMKY, HPUMEHSATH €€ B Ipolecce
OCBOCHHUS y4eOHOro MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHMs LEJIOr0 BBIPAKEHHUS B MHOIOYIEH IMPUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJHOYJIEHAa HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, NMPUMEHSThH
(bopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymecTBIATh Pa3oKEHHUE MHOIOWIEHOB Ha MHOMKUTENIU C IOMOILBIO BBIHECEHHS 3a CKOOKH
00IIIEro MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHSI (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensaTs mpeoOpa3oBaHUS MHOTOWICHOB Ui PEIICHUS Pa3IMYHBIX 33/a4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb3oBaTek CBOMCTBAa CTENEHEH C HAaTypajdbHBIMH IIOKA3aTeNsIMU Ul I[PeoOpa3oBaHMs
BBIPa)KCHU.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHEWHbIE ypaBHEHUs C OJHOM NIEPEMEHHOM, IPUMEHSI MTpaBUila Iepexoa OT UCXOJHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPaBHEHHHA U UX CHCTEM.

[lonOupars npuMmepsl Nap 4YMUCEN, SBISAIOIIMXCA PEIIEHUEM JIMHEHHOro YpaBHEHHSI C IBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpaUK JMHEHHOIO YpaBHEHUS C JIByMsI IEpPEMEHHBIMH,
10JIb3YACh I'pauKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemath cucteMbl IBYX JTMHEMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocTaBiATh M pelmaTh JIMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX YPAaBHEHUMH IO YCIOBHIO
3aJ1a4M, MUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MTOJIyYE€HHBIN pe3yJIbTar.

DyHKUNH

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOpAMHATAM, JTY4H,
OTPE3KH, MHTEPBAJIbI, 3aAIIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aare0panyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOHN IJIOCKOCTH TOYKH IO 33/JaHHBIM KOOpJIMHATaM, CTPOUTHb TIpaduku
TUHEeUHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (YHKIUH H3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMH: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIHMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuii crnoco0 TMpencTaBIeHUS W aHanMM3a HHPOpPMAIUMHM, H3BJIEKaTh H
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonIty 06yuenus B 8 kij1acce 00y4Jaromuics MoayquT CIEIYIONHNE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BBIYUCTICHUA

Hcnonp30BaTh HadalbHbIE NPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHMCEN Il CPaBHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEWCTBUTEIbHBIE YHCIIa TOUKAMHU Ha KOOPIAUHATHON MPSIMOIL.

[IpumeHsTh TMOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH,
UCMOJB3Ysl NMPH HEOOXOAMMOCTH KaJBbKYJSATODP, BBIIOIHATH MPeoOpa3oBaHMs BBIPAKEHUH, COAEpIKaIINX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30BaTe 3anMcH OONBIIMX M MajbIX YHMCEN C IMOMOIIBIO AECATHUYHBIX IpoOel U cTeneHen
gucia 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh MOHATHE CTENEHU C IENIBIM IOKAa3aTeseM, BBINOIHATh MPeoOpa3oBaHMs BhIPAKEHUH,
COJIEPIKAIIMX CTEIICHH C LENBIM MOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPR)KEHUI HAa OCHOBE IPaBUII
JEHCTBUI HaJl MHOTOYWICHAMH U allreOpandecKuMH IpOOsMHU.

PackmanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTENH.



[IpumensaTs mpeoOpa3oBaHUs BBIPAXKEHUH JUIsl PELIEHUs pa3IM4YHBIX 3aJad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemarp nuHelHbIE, KBaJpAaTHBIC ypaBHEHUS M PAalMOHAJIBHBIC YPaBHEHUS, CBONAIIMECS K HUM,
CUCTEMBI IBYX YPABHEHHUH C ABYMs IEPEMECHHBIMHU.

[IpoBOoaNTH IpPOCTEHIIME HCCICAOBAHMS YPAaBHEHHMM M CUCTEM YpPAaBHEHMH, B TOM 4HCIE C
IpUMEHEHHEM TpadUiYecKux MpeACTaBIeHUN (yCTaHABIMBAaTh, MMEET M ypaBHEHHE WJIM CHCTEMa
YPaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTh OT CIOBECHOM (OPMYJIHMPOBKM 3alaud K €€ ajreOpandyeckod MOJENU € MOMOIIBIO
COCTABJICHMS YPAaBHEHHsI WM CUCTEMbl YPaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIYYCHHBIN pe3yibTarT.

IIpuMeHATh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ul CPAaBHEHMs, OLEHKH, pELIaTh JMHEHHbIE
HEpaBEHCTBA C OJHON MEPEMEHHOM M UX CHCTEMBbl, JaBaTh IpaUUECKyl0 WIUIIOCTPALMIO MHOXECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[loHnMaTh ¥ HUCHONB30BaTh (PYHKIMOHAIbHBIE IOHATUA M S3bIK (TEPMHMHBI, CHUMBOJIMYECKHE
0003HauYeHMs), OIpPENCNATh 3HAaueHHWe (QYHKLUMUM IO 3HAYEHHUIO apryMeHTa, OIpEeAeNsTb CBOMCTBa
dbyHKIMY 10 e€ rpaduKy.

Crpouts TpaduKki 3meMeHTapHbIX (yHKImi Buga: Y = KX, y = x4, y = x5, y = [x|, y = VX,
OIHMCHIBATH CBOWCTBA YHCIIOBOU (DYHKITMH 110 €€ TpaduKy.

K xonity 00yuenus B 9 kiiacce 00y4aromuics MoayquT CIEIYIONUME TPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIILHBIE YHUCIIA.

BoimonuATe apudmernueckue JEMCTBHS C palMOHAJbHBIMM UYHCIAMM, COYETash YCTHBIE H
MMCbMEHHBIE TPUEMBI, BHITTOJIHATH BBIUMCICHUS C HPPALMOHATIbHBIMY YUCIIaMHU.

Haxonute 3HaueHWs cCTeneHEd ¢ LEeJbIMU II0KA3aTesIMM M KOPHEW, BBIYHCIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrJATh JIEHCTBUTENBHBIE YNCIA, BBINOJIHATh NPUKHUAKY pE3yJbTaTa BBIYUCICHUMN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEVHbIE W KBagpaTHbIE YpPAaBHEHUS, YPABHEHMsI, CBOAAIIMECS K HHM, INPOCTEUIIHNE
IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrate cucteMsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI IByX YPaBHEHUH,
B KOTOPBIX OJIHO YPaBHEHUE HE SIBJISETCS TUHEHHBIM.

Pemrate TekcTOBBIE 33124l aIredpanuecKuM CIIOCOOOM ¢ MOMOIIBIO COCTAaBJICHUS! YPaBHEHUS WMIIH
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTh mpoOCTEMIIME HCCIAEAOBAHMS YPAaBHEHMM W CUCTEM YpPAaBHEHHMH, B TOM YHCIE C
MpUMEHEHHEM TpapUUecKUX MpeJCTaBlIeHn (ycTaHaBIMBaTh, WMEET JIM YpaBHEHHE WM CHUCTeMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiate nuHelHble HEpaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, M300paXaTh PELICHNE HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBAaTh PEMICHHE C TOMOIIBI CUMBOJIOB.

Pemate cucTemMbl JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIKOYAIOIIME KBAJgPATHOE
HEPaBEHCTBO, M300paXKaTh peIIeHNE CUCTEMbl HEPAaBEHCTB HA YHCIOBOM MPSMOM, 3aITUCHIBATh PEIICHUE C
IIOMOILIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a1ady.

DOYyHKIUHA

Pacnio3naBath (yHKIMHM H3y4eHHBIX BUAOB. Iloka3piBaTh CXEMaTHUECKH paCIONIOKEHUE Ha

KOOPIMHATHOM MmiockocTu rpadukos Gpynkuuil Buna: y =kx, y=kx +b, y =k/x, y=ax?+ bx + ¢, y = x5,

y =X, y = [X|, B 3aBucHMOCTH OT 3HAYCHHIT KOI)HUIIMEHTOB, OMUCHIBATE CBOWCTBA ()YHKIIHIL.



Ctpouts n M300paXkaTh cXeMaTH4YeCKH IpaduKy KBaJpaTHYHBIX (YHKIHH, ONMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX (PYHKLIUH 110 UX Tpaduram.

Pacnio3HaBath KBaJpaTH4YHYI0 (QYHKLIWIO TO (GopMyne, NPUBOIUTH IMPUMEPHI KBaJPAaTUYHBIX
GbYHKIMIA U3 peaabHOM KU3HHU, PU3NKH, TEOMETPUH.

YucioBble MOCI€10BATETLHOCTH U MPOTPeCcCHH

Pacrnio3naBath apupMeTHIECKyI0 M TECOMETPUIECKYIO TIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3a1aHMs.

BBIMONHATE  BBIYMCICHUS C UCMHOJNb30BaHUEM (OpPMYT N-r0 4WieHa apu(MeTHUecKol U
reOMETPUYECKON MPOrpecCuii, CyMMBI IIEPBBIX N YICHOB.

N300paxkaTh WieHBI IOCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHON TNIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHUCIOBBIMH IOCIEIOBATEIBHOCTSIMHM, B TOM YHCIE 3aJaydl U3
peanbHOH JKU3HU (C UCTIONB30BaHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumeHnoBaHue pa3aesioB U TeM Kou DJiIeKTpOoHHbIE (HU(POBHIE)
n/n NMPOrpamMMbI YACOB oOpa3oBaTe/ibHbIE pecypchbl
1 Yucna u BeiuncieHus. PaniroHanbpHbIe 10 bubmuorexa [JOK
yucna https://m.edsoo.ru/7f415b90
bu6nmoreka [IOK
2 AZrCOpAIECKUE BHIPKCHHA 48 https://m.edso0.ru/7f415b90
bu6nuoreka [JOK
3 ¥PpaBHCHHA H HEABEHCTBA 23 https://m.eds00.ru/7f415b90
bu6nmoreka [IOK
4 Koopunaret u rpaguicu. dynkim 15 https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
> TosTopenne 1 obodwenHe 0 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102
[TPOT'PAMME
8 KUIIACC
Ne HaumenoBaHue pa3iejioB U TeM Kou JuiekTpOHHbIE (U poOBbIE)
n/n NMPOrpamMmbl 4ACOB o0pa3oBaTejibHbIE PeCYpPChI
1 AnrebpanyecKue BhIPAKECHHUS. o5 bubnuorexa [HOK
Anrebpanyeckas 1poOb. https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 17 bubmuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
3 UYucna u Berurcienus. KBagpatHele KOpHU 17 https://m.edsoo.ru/7f417af8
4 VYpaBuenus u HepaBeHcTBa. KBagparHbie 10 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 Anrebpanueckue BhIpaXKeHHU . 4 bubnuoreka [JOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 8 bubmuorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 Dymiciyi. OCHOBHEIE NOHATH 3 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
J Dymicn. Hucnosrie Gynicim 2 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 Tostopenme n 0bodmenue 10 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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9 KVIACC

Ne HaumeHoBaHue pa3aesioB H TeM nporpammbl | Kour. IIEKTPOHHbIE (MHPPOBLIE)
n/n oOpa3oBaTe/ibHbIE pecypchbl
4acoB
1 Yucna u BerurcieHus. JleicTBUTENbHBIC YUCIa 9 Bubmorexa LIOK
' https://m.edso00.ru/7f419d08
5 VYpaBHEHUs U HEPABEHCTBA. Y PAaBHEHHUSI C 12 bubnmoreka [JOK
OJIHOM NIEPEMEHHOM https://m.edso00.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 12 bubnnoreka HOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubnmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 21 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
> Dymxuim 14 hitpsuim.edsoo.ru/7t419d08
bu6nuoreka [JOK
6 UrcnoBbie IOCTIEIOBATEIIBHOCTH 17 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 17 bubnnoreka IIOK
3HAHUU https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102
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[Tpunoxenue k paboyei mporpamme 1o anredpe 7-9 kiacc
HopMmbl onleHKH 3HaHHI, YMEHUH 1 HABBIKOB 00y4aloIuXcs 10 MaTeMaTHKe.

1. Onemca NMUCHBMEHHBIX KOHTPOJBbHBIX H CAMOCTOATEC/ILHBIX paGOT oﬁyqammnxcﬂ mo MaTeMaTHKe.
OTtBer OIlEHUBAETCSI OTMETKOM «5», ecjin:
L4 pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO,
L4 B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBAHHH PEIICHUA HET HpO6€J’IOB n OH_II/I6OK;

® B pEHICHMHM HET MaTeMaTHYECKHUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTH, OMHKCKA, KOTOpas HE SBISETCS
CJIEJICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepuaa).

OTMeTKa «4» CTABUTCA B CJEAYIOIIHUX CAyqasax:

e paboTa BBIMOJIHEHA IOJTHOCTHIO, HO OOOCHOBAaHHS INATOB PEHICHHS HEIOCTATOYHBI (€CU YMEHUE
00OCHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM IMPOBEPKH);

e JIOMYIICHBI OJHA OMMOKA WJIM €CTh JIBa — TPU HEAOYETa B BBHIKJIAJKAX, PUCYHKAX, YEPTEKAX HIU
rpadukax (eciu 3TH BHIBI pabOT HE SBISIIUCH CIICUATBLHBIM 00BEKTOM IPOBEPKH).

OtmeTka «3» CTaBUTCH, €CJINU:

JOMyIIEeHO OoJiee OHOH omuMOKH 1K 0ojee IBYX — TPEX HEJOUYETOB B BBIKIIA/IKAX, YEPTEKAX HIIH rpadukax,
HO oOyuaromuiicst 00s1agaeT 00s13aTeIbHBIMI YMEHHUSMU 110 TIPOBEPSIEMOI TEMe.

OTMeTKA «2» CTAaBUTCH, €CJIN:

JIOTYIICHBI CYIIECTBEHHBIC OINMMOKM, IIOKa3aBIIWe, YTO OOydJarmuics He o0jamaeT o0s3aTeIbHBIMH
YMEHUSIMHU 110 IaHHOI TeMe B TIOJTHOM Mepe.

OtMeTKa «1» cTaBUTCH, €CJIN:

paboTa mokazaja MOJHOE OTCYTCTBHE Y OOYYaroIIerocss 00s3aTelbHBIX 3HAHUNW M YMEHUH MO TPOBEPSIeMON
TEeMe WM 3HAYUTENIbHAS YacTh Pa0OTHI BHIMOJIHEHA HE CAMOCTOSITENILHO.

X YunuTeirs MOXKET IOBBICUTH OTMCTKY 3a OpI/IFI/IHaJII)HI)Iﬁ OTBCT Ha BOIIPOC WX OPHUIMHAJIBHOC PCIICHHC
3a7a4M, KOTOpPbIE CBUJETEIHCTBYIOT O BBICOKOM MAaTEMaTHYECKOM DPa3BUTHH OOYYaroOIIETocs; 3a pElICHUE
Oojee CIOXKHOM 3aJaud MWJIM OTBET Ha 0Oojee CIOXKHBI BONPOC, NPEIIOKEHHbIE O00ydaroIeMycs
JIOMIOJTHUTEBHO 1OCIIE BBIOJHEHHUS UM KaKUX-TH00 APYTUX 3aJaHui.

2. OueHka yCTHBIX OTBETOB 00y4aKOUIUXCH M0 MaTeMaTHKe
OTBeT OLleHUBaeTCsl 0TMETKOM «5», €CJIM YYeHUK:
®  [IOJHO PACKPBLUI COJIEpKaHNe MaTepuana B 00beMe, MpeyCMOTPEHHOM MPOTPaMMON M Y4eOHUKOM;

L4 H3JI0KWJII Mar€puajl TIpaMOTHBIM A3BIKOM, TOYHO HCIIOJB3Yyd MATCMATHUYCCKYIO TCPMHHOJOIUIO U
CHUMBOIJIUKY, B onpeﬂeneHHoﬁ JIOTUYECKOH HOCICAOBATCIBbHOCTH,

L4 IMpaBUJILHO BBINIOJIHWII PUCYHKH, UCPTCIKU, l"pa(bHKH, COIMYTCTBYIOIINEC OTBCTY,

L4 IoKasajl YMCHHUEC UIUIIOCTPUPOBATL TCOPHUIO KOHKPETHBIMU IIPUMCPAMU, IPUMCHATL €€ B HOBOM CUTyaluu
IIPpU BBIITOJIHCHHUHU ITPAKTHYICCKOI'O 3aIaHUA,

L4 MNpOACMOHCTPHUPOBATI 3HAHUC TCOPUHU PAHCEC H3YUCHHBIX CONYTCTBYHOIIUX TEM, C(I)OpMI/IpOBaHHOCTb u
YCTOﬁQHBOCTB HCIIOJIb3YCMBIX IIPU OTBCTEC YMCHI/II>'I 1 HaBBIKOB;

®  OTBEYAJ CAMOCTOSTENIbHO, 0€3 HABOAIINX BOMPOCOB YUUTEIS;

L4 BO3MOXXHBI OJHAa — ABC HCTOYHOCTU IIPH OCBCIICHHWEC BTOPOCTCIICHHBIX BOIPOCOB HJIM B BEIKJIAJAKaXx,
KOTOPBIC YUCHUK JICTKO UCIIPABUII ITOCJIC 3aMCUAHUSA YUUTCIIA.

OTBeT OLEHNBAaETCH 0TMETKOM «4», eCJIH yI0BJIETBOPsSieT B OCHOBHOM TPe0OOBAaHMSAM Ha OLIEHKY «5», HO
NPH 3TOM HMeeT OJAUH U3 HeJOCTATKOB:

L4 B U3JIOKCHUHU JOMYIICHBI HeOoIbIINe HpO6CHBI, HC UCKA3UBIICC MATCMATUYICCKOC COACPKAHNEC OTBCTA,

L4 AONYIICHBI OAWH — ABa HEAOYCTA IPHU OCBCIUICHUH OCHOBHOI'O COACPIKAHUSA OTBCTA, UCIIPABJICHHBIC IMMOCJIC
3aMCUAHUA YUUTCIIA,

L4 AONYIICHBI omuoOKa uiau Oolee ABYX HCEOOYCTOB IIPpU OCBCHICHUU BTOPOCTCIICHHBLIX BOIIPOCOB HWJIM B
BBIKJIAIKAX, JICTKO UCIPABJIICHHBIC ITOCJIC 3aMCUYaHUA YUUTCIIA.

OT1MmeTKa «3» CTaBUTCH B CJIEYIOMUX CJIYyqYasax:



HETOJHO PAacKpBhITO COJACpkKaHWE MaTepuasia (CoJepKaHHWE H3JI0KEHO (parMeHTapHO, HE Bcerja
MoCJIeIOBaTeNbHO), HO TIOKa3aHO oOllee MOHMMaHUe BOIMpOca M TMPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHbIE [l YCBOEHHMs IpOrpaMMHOro Matepuana (ompeneneHel «TpeboBaHusSMH K
MaTEMaTHYECKOM MOJrOTOBKE YUaIIUXCs» B HACTOSIILEH IPOrpaMMe 10 MaTEMATHKE);

HUMCJIMCh 3aTpYAHCHHUA WM OONYIICHBI OIIMOKH B ONpCACIICHNN MaTeMaTHUEeCKOMH TCPMHHOJIOIUH,
YCPTEIKAX, BbIKJIIAJIKAX, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOASAIIUX BOIIPOCOB YUYHUTCIIA,

YUCHUK HC CIpaBWIICAd C NPUMCHCHUECM TCOpHUU B HOBOH CUTyallMUu IIPU BBIIIOJIHCHUU IPAKTUYCCKOTO
3aJaHus, HO BBIITOJIHWII 3aJaHUA 00513aTeIILHOrO YPOBHA CJIOXHOCTHU 110 I[aHHOﬁ TEMC,

npu AOCTATOYHOM 3HAHUKU TCOPCTHUUYCCKOro MaTcpualia BBIABJICHA HCIOCTATOYHAA C(l)OpMI/IpOBaHHOCTB
OCHOBHBIX YMCHI/Ifl 1 HAaBBIKOB.

OTMeTKAa «2» CTAaBHTCS B cIeayrmux ciayvasix.

HE PacKpbITO OCHOBHOE COJIEP )KaHUE yUeOHOI0 MaTepHaa;
oOHapyKeHO He3HAHUE YYECHUKOM OoJiblieil uiu Hanboliee BaXKHON 4acTu yu4eOHOro MaTepuana;

AOIYIICHEBI OIIHNOKH B OIpEACICHUN HOHHTHﬁ, IIpHU UCIIOJIb30BAHUH MaTeMaTHIeCKOM TCPMHHOJIOTUHU, B
PUCYHKAX, 4YCPTCKax HIN l"pa(bI/IKaX, B BBIKJIaJIKaX, KOTOPBIC HE MCIIPABJIICHBI IIOCJIE€ HECKOJIBKHUX
HaBOAAIIUX BOIIPOCOB YUYHTCIIA.

OtMeTKa «1» cTaBUTCH, €CJIN:

YYEHMK OOHapy>XHJI [IOJHOE HE3HAHWE W HEMOHMMAaHUE M3y4yaeMoro y4eOHOro Marepuana WM He CMOT
OTBETUTb HU HA OJIUH U3 [TOCTABJICHHBIX BOIIPOCOB [0 U3YYEHHOMY MaTepHaiy.
3. HopMBbl 0LleHOK MATEeMAaTH4YeCKOr0 JUKTAHTA
BBICTABJISIETCSl C YIETOM YHCJIa BEPHO PEIICHHBIX 3a/1aHUi:
Bricokuil ypoBeHb (OLi€HKa «5»):. yuciio BepHbIX 0TBETOB —0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHD (OLIEHKA «4»): UUCIIO BEPHBIX OTBETOB —OT 66 110 89%.
bazoBblit ypoBeHb (O1eHKa «3»): UHUCIIO BEPHBIX OTBETOB -0T 50 10 65%.
Huskuii ypoBeHb (OLIEHKA «2»): YUCII0 BEpHBIX OTBETOB MeHee 50%.

4. HopMmbl OLICHOK TecTa:
Bricokuil ypoBeHb, olieHKa «5»: unciao BepHbIx oTBeToB —O0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHD (OLIEHKA «4»): UHCIIO BEPHBIX OTBETOB —OT 66 110 89%.
bazoBelii ypoBeHb (O11eHKa «3»): YMCII0 BEPHBIX 0TBETOB -0T 50 110 65%.
Huskuii ypoBeHb (OLIEHKA «2)): UHCIIO0 BEpHBIX OTBETOB MeHee 50%.

5. HopMbl 011eHOK MHCbMEHHBIX PadoT, B KOTOPO# 3aJaHNsl OLEHUBAKTCS Pa3HbIM
KOJUYECTBOM 0AJIJIOB:

Bricokuil ypoBeHb, olleHKa «5»: odydyeHHoe KoandecTBo 0amioB — oT 90 1o 100% oT MakcuManbHO
BO3MOKHOTO.

[ToBblIeHHBIN YpOBEHb (OLICHKA «4»): MOTY4eHHOE KOJIMYECTBO OaJIOB — OT 66 10 89% OT MakCHMAaJbHO
BO3MOJKHOTO.

ba3oBblil ypoBeHb (O11eHKA «3»): MOIyYEeHHOE KOIU4YecTBO 6aiioB — ot 5010 65% OT MakCUMallbHO
BO3MO>KHOTO.

Huskuit ypoBeHb (olLieHKa «2»): MOIy4eHHOE KOJIn4yecTBO OaioB MeHee 50% oT MakCUMaIbHO
BO3MOXKHOT'O
6. O6mas k1accupuKaMs OMHUOOK.

[Ipn oueHke 3HAHWN, YMEHMH M HABBIKOB Y4all[UXCs CJIEyeT YYHUThIBaTh Bce OMIMOKH (TpyOble U
HEerpyOble) U HeTOUETHI.

6.1. 'pyObIMHU CHUTAIOTCH OLINOKU:

v\ He3HaHWE ONpeJeeHHs OCHOBHBIX MOHATHH, 3aKOHOB, IPABHJ, OCHOBHBIX IOJIOKEHHI
TEOpUM, He3HaHHe (OpMys, OOMIETIPHUHATHIX CHUMBOJOB OOO3HAUEHHWH BEIMYUH, EAMHUI[ HX
H3MEpEeHUS;

v\ He3HaHMe HAaMMEHOBAHWM €IVHUIl U3MEPEHMUS,
v\ HeyMeHHE BBIIEIUThH B OTBETE IIIABHOE;
v\ HeyMeHHE NPUMEHSATH 3HAHUS, AITOPUTMBI JIs PELICHHS 3a/1aY;
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HEyMEHHE JIeNIaTh BBIBOJIBI U 0000IIECHUS;

HEYMEHHE YUTATh U CTPOUTH rpaduKy;

HEYMEHHE TOJIb30BAThCS IEPBOUCTOUHUKAMH, YUCOHHUKOM U CIIPABOYHUKAMU;
MOTePst KOPHSI WJIM COXPAaHCHHUE ITOCTOPOHHETO KOPHS,

otOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIIMOKH;

BBIUMCIUTENBHBIE OMIMOKH, €CJIH OHH HE SBJISIFOTCS OIHUCKOI;

JIOTUYECKHE OIINOKH.

6.2. K Herpy0ObIM OIIMOKAM CIIETYET OTHECTH:

v

v
v

HETOYHOCTb (POPMYJIHPOBOK, OINpPEAETICHUH, MOHATHI, Teopuil, BbI3BaHHAS HEMOJIHOTOMI
O0XBaTa OCHOBHBIX IIPU3HAKOB OMPEIEIAEMOT0 MOHITHUS WIIM 3aMEHON OJIHOTO - IBYX U3 3TUX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTH Ipauka;

HepaHHOHaHBHLIﬁ MCTOA PCHICHUA 3aJadu WM HEAOCTATOYHO HpOl[yMaHHBIf/'I IJIaH OTBETa
(HapymeHHe JIOTUKH, IIOJAMEHA OTACIBbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHI)IMI/I);

HEepalMOHAIBHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIPYrOM JIUTEPaTypOit;
HEYMEHHE pelliaTh 3a7auu, BBIOIHITH 3a/1aHus B 00IIEM BH/IE.

6.3. HemoueraMu SBIISFOTCH:

v
v

HEepalMOHAJIbHbIE IPUEMBI BHIYUCICHUHN U IPEOOpa30BaHUI;
HeOpEeKHOE BBHIMOJIHEHHUE 3aMNCEH, YePTEkKEH, cXxeM, rpaduKoB.
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