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INOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpaMma mo anreOpe cocTaBiieHa Ha OCHOBE HMPUMEPHOM MPOTrpaMMbl OCHOBHOTO
o0mmero 06pa3’oBaHMA MO MATEMATHKE K COJACPKHT  OOA3aTeIbHBI MHUHHMYM COCPYKAHHS
o0Opa3oBaTeNnpHOW MpOrpaMMbl MO MaremMaTuke. [IporpamMma KOHKpETH3HpYeT COAep)KaHue
IPEIMETHBIX TeM 00pa30BaTENLHOIO CTAHJApTa U JAET MPUMEPHOE paclpeesieHue yueOHbIX 4acoB 110
paszgenam Kypca.

Pabouas mporpamma cocTaBiieHa B COOTBETCTBUU CO CIEAYIOUIMMHA HOPMAaTHBHO NPABOBBIMU
aKTaMu:

o DepxepanpHBIi KOMIIOHEHT TOCYJApCTBEHHOTO CTaHIapTa oOmero obpa3zoBaHus. MareMaTHKa.
(ITpuka3z MwunoOpazoBanus Poccuu ot 05.03.2004 Ne 1089 «OO6 yrBepxacHuu QeneparbHOTO
KOMITOHEHTa TOCYAapCTBEHHBIX CTaHAApTOB OOIIEro, OCHOBHOI'O OOIEro W cpeaHero (MOJIHOTO)
o011ero 00pa3oBaHU).

¢ [IpumepHas nporpamma cpeaHero (II0JHOro) o01Eero 00pa3oBaHus 0 MAaTEMaTHKE.

o DepxepanbHBId TEpeYeHb yYCOHUKOB, PEKOMEHJOBAHHBIX MMHHUCTEPCTBOM  0Opa30BaHUS
Poccmiickoit ~ ®exepanui K = WCHOJNB30BaHHWIO B 00pa3oBarelbHOM  Ipomecce B
obmeobpaszoBarenbHbix yupexaeHusx (IIpukaz MunobpazoBanusi Poccun ot 26.01.2017 Ne 15
«O0 yTBepxkIeHUU (QenepaibHbIX NEpeYHe yueOHMKOB, PEKOMEHJIOBAHHBIX (JOIMYILEHHBIX) K
HCIOJIb30BaHUIO B 00pa30BaTEIbHOM MPOIECCe B 00PAa30BATEIbHBIX YUPEKACHUSX, PEATHIYIOIIUX
MporpaMMBbl 00IIero 00pa30BaHMs M UMEIOIIUX TOCY/IapPCTBEHHYIO aKKPEIUTAIIUIOY).

Pabouas nporpamma onupaercsa Ha yueOHuk C.M. Hukouabckoro:
Anrebpa. 7 kiacc: yueOHHK 115 o0meoopaszoBatenbabiXx opranusanuii/( C.M.Hukonbsckui,
M .K.Iloranos, H.H.Pemernukos u 1p.) - 5 uznanwue, . M.: [Ipocsemenne , 2018.

CornacHo QenepanbHOMy 0a3ucCHOMY y4eOHOMY IUIaHY Ji 0Opa30BaTEIbHBIX YUPEHKIACHUM
Poccuiickoit ®enepamnuu, yueonomy many KOV B 7 kiacce Ha yueOHBIN TOJ] HA U3Y4YEHHE areOpbl
oTBOIMTCA 3 4 B Heaearo, 102 4. B rop.

Il1aHOBBIX KOHTPOJILHBIX PadoT B TeueHue roga 8, u3 Hux Iu -2, Mlu-1, Ill4 -2, IVy -3,
HN3YYEHUE KYPCA AJITEBPBI B VII KJIACCE HanpaBiieHO Ha TOCTUKEHUE CIEAYIOLUX LEeNei:
1. B HANIPABJIEHUHU JJUYHOCTHOTO PA3BUTHUS
® pa3BUTHE JIOTHUECKOTO MBIIUICHHUS, KYJIbTYpPhl pEUH, CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
¢ hopmupoBaHUEe y ydalIuXxcsi HHTEIUIEKTYaTbHONW YE€CTHOCTH U OOBEKTUBHOCTH;
e IproOIIeHHEe 00YYaIOIUXCS K TBOPUYECTBY M HCCIIEI0BATENBCKON JEATENIbHOCTH;
® BOCITUTaHHE KAaueCTB JIMYHOCTH, OOECHEUMBAIOIINX COLHUAIBHYI0 MOOUIBHOCTh, CIOCOOHOCTH
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHHUS,
® pa3BUTHE UHTEPECA K MATEMATHUECKOMY TBOPUYECTBY M MATEMATHYECKUX CITIOCOOHOCTEH;
B MeTafnpeJIMeTHOM HaNpaBJIeHUHU
° pa3BUTHE TMPEACTABICHUI O MaTeMaThKe Kak (opMe OMHCAHUA W METOAe TO3HAHUS
OKpY)KaroIllel JeHCTBUTENbHOCTH; CO3JaHUE YCIOBUH JUIsi NPHOOpETEeHUs NepBOHAYAIbLHOTO
OTIBITa MATEMAaTHYECKOTO MOJICTTUPOBAHUS;
° dbopMHupOBaHHEe YMEHHUS BHACTh MAaTEMAaTUUYECKYI0 3aJlady B KOHTEKCTE MPOOJIEMHOM
CUTYaINH.
B MIpeIMETHOM HaNPaBJIEHUH
® BOBJICUCHHUE yUaANTUXCS B MATEMATHUYECKYIO JIEATETbHOCTH;
® COBEPIICHCTBOBAHWE YMEHHUM BBHITIOJHATH YCTHO M MHUCBMEHHO apu(pMETHUYECKHE NECUCTBHS HaJ
pPa3IUYHBIMU BUAMU YHCEIT;
® BHIPA0OTKA YMEHHH NMEPEBOIUTH MPAKTHUECKUE 33]]a4l Ha S3bIK MATEeMAaTUKH;




® Pa3BUTHE BBIYUCIUTENBHBIX U (POPMALHO-ONIEPATUBHBIX aNreOpandecKux yMEHHUH 110 ypOBHS,

MO3BOJIAIOMICTO YBCPCHHO HCIIOJIB30BATh UX IMpPU PCHICHUU 3aJad MAaTCeMATUKU W CMCKHBIX
MIPEIMETOB;

YCBOCHME alllapaTa ypaBHCHHM M HEPABCHCTB KaK OCHOBHOIO CPEJICTBA MAaTEMAaTHUYECKOTO
MOJICJIMPOBAHUSl  MPUKIAJHBIX MPAKTHYSCKUX 3a/a4, OCYHICCTBICHHE (YHKIIMOHAIBHOM
IIOATOTOBKH HIKOJIBbHHUKOB;

o CO3,I[aHI/Ie Q)YHI[aMeHTa I MaTEMATHYCCKOI'O pa3BUTUA, (1)OpMI/IpOBaHI/Ie MEXaHHU3MOB MBIIIJICHUS,

XapaKTEPHBIX JJI1 MATEMATUYECKOU €ATEIbHOCTH.
Pabouass mporpamma XapakTepw3yeTCs TOBBIIICHHEM TEOPETUYECKOTO YpPOBHS OOYyYCHWS,

MTOCTENIEHHBIM YCHJICHUEM POJM TEOPETUYCCKUX OOOOIIeHWH W ACAYKTHBHBIX 3akirodeHuil. OHa
MO3BOJISIET 00ECIeUuTh (POPMUPOBAHHUE KAK NpeOMemHblX YMEHUH, TaK U VHUBEPCANbHLIX YUeOHbIX
Oeticmauti KOJLHUKOB, & TAKXKE CIIOCOOCTBYET JOCTIKEHHIO omnpeAesiéHHBIX BO @I'OC TUYHOCTHBIX
pe3yiabTaTOB, KOTOPHIE B JAJbHEWIIEM IO3BOJISIT YYalIUMCS TMPUMEHSTH IOJYYCHHbIC 3HAHUS U
YMEHHUS [UIS PEIICHUS pa3IMYHBIX JKU3HCHHBIX 3a7ad (NPUKIAgHAs HaAIMpaBJICHHOCTh Kypca
o0OecrieunBaeTcss CUCTEMATHUECKUM oOpalieHneM K TpHMepaM, PaCKPBIBAIOIIMM BO3MOXXHOCTH
MMPUMEHEHHUS MATEMATHKU K U3yYEHHUIO ICUCTBUTEIIBHOCTH U PEIICHHUIO TIPAKTUYCCKUX 3a]1a4).

B xone uzydenus kypca crmocoOCTBYIO (OPMUPOBAHUIO CIEAYIONINX KIIFOUEBBIX YHUBEPCATBHBIX

y4eOHBIX JICHCTBUI:

peryJsaTuBHbIX YY/:

yuy pa3jiM4atbh (aKTbl OT BbIMBICJA, [I0KA3bIBaTh W OINPOBEPraTb YTBEPKAEHUS C
NMOMOIIBI0 KOHTIPUMEPOB; (GOPMHUPYIO YMEHMsS CTaBUTh LEIM M OpPraHU30BBIBATH UX
MO3TAIHOE JOCTHXKEHHE; 00y4al NPOEKTHOH AeATEeJbHOCTH; Y4y IPOBOJUTH HECIOXKHBIE
UCCIIEOBAHMS, KIACCH(PMIHPOBATL 00bEKTHI N0 NMPHU3HAKAM, MOJEINPOBATH 3aBUCHUMOCTH;
padoTraTh MO AJrOPMTMAaM; CTPOUTH JIOTHYECKHEe LEeNMOYKH PACCYX/IeHUil; CpaBHMBATh,
aHAJIM3MPOBATh W JeJaTh 000CHOBaHHbIC BbIBOAbI M 0000IIeHMA; [€1aTb NPUKUAKY U
KPUTHYECKH OLEHUBATh pE3yibTaT; OCYLIECTBISTH CAMOKOHTpPOJIb, IIPOBEpsSii OTBET Ha
COOTBETCTBUE YCIOBHIO;

y4eOHO-103HaBaTeJabHbIX YY1

¢opmupyo HaBbIKH PpaldoThl ¢ Ppa3IUYHbBIMH HCTOYHUKAMU HHPOPMALMH: KHHUIaMH,
y4eOHMKaMH, 3aJa4yHMKAMH, CHPAaBOYHHMKaMM (y4yy WU3BJIe€KaTb U CHUCTEMaTU3UPOBAThH
HE00X0MMYI0 MHPOPMALIMIO); YUy MOHUMATH TEKCT U €ro CTPYKTYPHO-CMBICJIOBbIE CBSI3H
(aHanM3MpOBaTh M OCMBICIUBATh TEKCT 3aJaud, Mepe@opMyIMpOBaTh YCIOBHE, BBIICISATH
IJIaBHOE, YCTaHaBJIMBaTh NMPUYMHHO-CIEICTBEHHBIE CBS3HM, BBICTpaUBaTh JIOTMUECKHE LENOYKH
pacCcyX/eHH); OLEHMBATh MOJY4YeHHYI HHGOPMANMIO; NMPeodpa3oBbIBATH HH(OPMALHIO
U3 oaHoil dopmbl B APYryw u BbIOMpaTh HauOosiee yAoOHYI0 st cedst dopmy (yay
NPECTaBIATh MH(OpPMAIMI0 B BUAE TaOJUI], CXEM, OMOPHBIX KOHCIIEKTOB, B TOM YHCIE C
npuMeHeHneM cpenacts MKT; coctaBisiTe mpoCTOM M CHOKHBIM IUTAHBI TEKCTA; MPEICTaBIATH
CoJIepKaHue B CKATOM, BHIOOPOUHOM WIIM Pa3BEPHYTOM BUJIE);

LHEHHOCTHO-CMBICJI0BBIX YV /I:

crocoO0CTBYI0 (OPMHPOBAHHUIO IIEHHOCTHBIX OPHUEHTHUPOB OOYYArONIMXCS IO OTHOIICHUIO K
npeaMery, 3a cueT auddepeHIHpOBaHHOIO TMOAXO0Ja B OOYYEHHMH CTaparoch OOECIEeYHUTh
BO3MO>KHOCTh TOJy4EHHsI 00pa30BaHUsI COTJIACHO BHIOPAHHOM 00YyYaroIUMUCA HHIUBUAYAIbHON
TPaeKTOPUHU 00YyUEHUS;

KOMMYHHKAaTHBHO-pe4YeBbIX Y Y /I:

(dbopMUpYIO YMEHHUS CIyIIaTh W CHbIIIAaTh, (OPMHUPYIO HAaBBIKM M YMEHHUS J0Ka3aTeNbHBIX
paccyxneHui (aprymMeHTanusi COOCTBEHHOI0 MHEHHsI), Y4y BbIPAa:KaTb CBOHM MBICJIH B
COOTBETCTBHHM € 32/1a4aMH KOMMYHHKAIIUM KaK B YCTHOM, Tak U B MUCbMEHHOU (opme, BecTH
000CHOBAHHBII AHAJOr (MOHOJIOT) B COOTBETCTBHH € HOPMAMH PYCCKOIO $I3bIKa,
(¢opMupyo ymMeHHsI BOCHPHUHUMATH M NOHMMATH CTOPOHHHE MO3MIUM, CIYIIaTh APYTUX,
IBITATHCSI IPUHUMATh APYT'YIO TOUKY 3pEHHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS MPU
HaJIMYUU HEOCTIOPUMBIX apryMEHTOB U ()aKTOB, YMTATH BCJIYX U NMPO cedsl TEKCThl YHeOHUKOB
U TIPY 3TOM: - YMETb NIPOrHO3UPOBAThH Oy 1ylllee UTEHUE; CTABUTH BONPOCHI K TEKCTY M HCKATh



OTBETHI; - BHIYUTHIBATH BCe BU/AbI TeKCTOBOW MHGpopManuu (pakTyalbHYI0, TOATEKCTOBYIO,

KOHIICTITYaJIbHYIO ), Y4y HaBbIKaM OOIICHUS U COTPYTHHUYECTBA C JIIOJIbMHU;
e 3q0poBbecOeperarommx YY/:

(dopMHpOBaHHE MO3UTUBHOIO OTHOLIEHHS K CBOEMY 370POBbIO, O3HAKOMIJIEHHE CO CIIOCOO0aMu
(U3MYECKOro CaMOCOBEPIIEHCTBOBAHUS U CAMOPETYJIMPOBAaHUS Ha IMPUMEpE PACCIa0IISIONNX
TMMHACTHUK JUIs TJIa3, KUCTEH pyK M 103BOHOYHUKA, npuMeHeHue KT B paMkax AomyCTUMBIX

HOP.

B xone usydeHus conepikaHus IPOrpaMMbl CIOCOOCTBYIO (POPMUPOBAHHUIO Yy OOYHAIOIIUXCS

CJIETYIOIIUX OOIICTIPEIMETHBIX KOMIIETCHITHIA:

pa3BUBAI0 YMEHHS M HABBIKA MAaTEMaTHUECKOTO MOJICITMPOBAHUS PEAIbHBIX CUTYaIUH,
(bOopMHPYIO HaBBIKAMH I'PAMOTHOTO YIOTPEOJICHUS B PeYH MATEMAaTHYECKON TEPMUHOJIOTHH;
(hopMHUPYIO0 HABBIKK Pa0OTHI ¢ alreOpandecKMMH BBIPAKEHUSMU: YIIPOIICHUE, PA3JIOKCHHE Ha
MHOKHUTEJH, BRIPAKEHUE HHTEPECYIONIET0 KOMIIOHEHTA | T.I1.

(GOpMHpYIO HaBBIK BBITIOJHEHUS JCUCTBUH CO CTEMEHSAMU C HATypaJbHBIM M IEJIBIM
nmokaszarejieM, MHOTOWICHAMH, alreOpauvyecKuMu  JpoOsiMH, TpUMEHeHue  (popmyn
COKPAIIICHHOT'O YMHOXCHHUS MPU paboTe ¢ MHOTOWICHAMU;

GbopMHpYIO yYMEHHUS W HaBBIKH peEIIaTh JIMHCHHBIC ypPaBHEHUS C OJHON NEPEMEHHON U
ypaBHECHHS, CBOJJMMBIC K IMHCHHBIM YPABHCHUSM B X0JIC AJIT€OpanvecKux MpeoOpa3oBaHUM;
(dbopMHUPYIO0 YMEHUS ¥ HABBIKU PEIIATh JIMHEHHBIC YPABHECHUS C JIByMs IEPEMCHHBIMU;
(hopMHUPYIO0 YMEHUS U HABBIKU TIOCTPOCHUS JTMHCHHON ()YHKITUH, HAXOIUTh 3HAYCHUS (yHKITUH
P 33/IaHHOM 3HAYCHHH apryMEHTa, OMPEACIATh MO TrpauKy MPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (HayaJIbHBIE MPEACTABIECHUS 00 CCIeA0BaHUN (DYHKIUN);

3HAKOMCTBO C CHCTEMaMH YpaBHEHHH C JIBYyMsI IEPEMEHHBIMUA U METOJJaMH HX PEIICHUS.

OCHOBHOE COJAEP/KAHHE YYEBHOI' O MATEPHAJIA

VueOnasn [mporpamMmma BKIIHOYACT 5 OCHOBHBIX pas3aciioB:

M S

1.

BBoanoe nmoBTopenne. (4 1)
JeiicTBUTEabHBIE YHcaa (17 4.)
Adaredpanyeckue BbipaxkeHus (60 u.)
JInneiinble ypapHenus (18 u)
HroroBoe nopropenue (3 4.)

COJIEP)KAHUE YYEBHOI'O MATEPUAJIA

BBOJHOE IIOBTOPEHHE. (4 4)

OcHoBHOe conep:xxaHue pasgesa: [[oBTOpeHHE OCHOBHBIX pa3AelioB Kypca MaTeMaTuku Su 6
KJIaCCOB.
OcHoBHas neJb pasaea — 00001eHNe H3YYEHHOT0 MaTeprana Jiisl HajdbHEeHIIero n3y4eHus
coJIepKaHus TPOTPaMMBI.
XapakTepucTHKA OCHOBHBIX BU/IOB J1eATeJIbHOCTH:
KowmrmiekcHoe 060011eHIE TPOrpaMMHOTO MaTepuara.
KT/ ¢ anemenTamu 10Ka3aTeabHbIX PacCy>KICHUM.
[Touck ommOOYHBIX BhICKa3bIBaHWN. PaboTa ¢ yaeOHMKOM M CIIPaBOYHOM JIUTEPATypPOH.
CamocrostenbHast nuddepeHIpoBaHHas IO CI0KHOCTH padoTa.
CoBepiieHCTBOBaHNE apU(METUUECKIX HaBBIKOB. Y CTPAaHEHHE BO3MOKHBIX IMPOOEIIOB.
CaMoauarHocTuka u peduekcus.

2. JENCTBUTEJBHBIE YACJIA (17 u.)



OcHoBHOe conepxkaHue paszgena: HarypanbHble uucna W ACHCTBUA ¢ HUMH. JlenumocTb
HatypaiabHbIX uyucen. llpusnaku pemumoctw Ha 2, 3, 5, 9, 10. Ilpocteie M cocTaBHBIE 4YHCIIA.
Pa3znoxkeHrne HaTypalbHOrO 4uCia Ha NPOCTbIe MHOXHUTENU. [leneHue ¢ OCTaTKOM IeJNbIX YHCed.
OObIKHOBEHHBIE ApoOU M JecsATUUHbIE OpoOu. beckoHeuHble Mepuoguveckue W HemepuoIuYecKue
JecsITHUHBIC TpoOu. [IeficTBUTENbHBIE YnCTa KaKk OECKOHEUHBIC ACCATUYHBIC Ipo0H (IEPHOINIECCKHIE U
Henepuoaunueckue). I[lonstue 00 wuppauvoHasibHOM  uucie. JlecaTuyHble  TPUOIMKEHUS
UppalMOHANBHBIX yrcel. CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apupmemuieckue 0eticmaus Hao HUMU.
Jnuna orpeska. KoopauHaTHas ocbk. DTambl pa3BUTUS YUCIIA.

OcHoBHasi UeJb pa3jielia — CHCTEMaTU3HPOBATh W OOOOIIMTH YK€ W3BECTHBIE CBEICHUS O
paloHaJIbHBIX YMCIaX, ABYX (OpMax MX 3amUCH — B BUJE OOBIKHOBEHHOW M JECSITHUYHOM Ipolw,
chopMHUPOBATH MIPEJICTABICHHE O ICHCTBUTEIIHFHOM YHCIIE, KaK O JUIMHE OTPE3Ka U YMEHUE H300paxkarhb
YHUCJIa HA KOOPAUHATHOU OCH.

XapakTepucTHKA OCHOBHBIX BU/IOB J1eAITEJIbHOCTH:

XapakTepu30BaTh MHOXKECTBA HATYPaJIbHBIX, LIEbIX, PAMOHAIBHBIX YHCEJI, OIUCHIBATH COOTHOUICHUE
MEX/y STUMHU MHOYKECTBAMH.

CpaBHMBaATh U YNOPSAOYMBATH PALMOHAIBHBIE YMCIA, BBIIOJHATh BBIYUCIECHHUS C PallMOHAJIbHBIMHU
YUCIJIAMH.

[IpuBoguTE TpUMEpPHl UPPALUOHAIBHBIX YHUCEN, PAaCHO3HABATh PALMOHAIbHBIE U HUPPALMOHAIBHBIE
gucia. HaxoauTh JeCATHUYHBIC NPUOJIMKCHHUS YKa3aHHBIX YHCEN, CPaBHUBATh M YHOPSIOYUBATH
necTBUTENbHBIC YKcna. M300paxars yrcia TOYKaMy Ha KOOPAUHATHOM MPSIMOH.

OnuceIiBaTh MHOKECTBO JIEHCTBUTEIIbHBIX Uncel. Vcnonp30BaTh B TUCBMEHHONW MaTeMaTUYECKOM
peun 00603HaYeHUS U rpaduueckue N300pa)KEHUS YHUCIOBBIX MHOXKECTB, TEOPETHKO-MHOKECTBEHHYIO
CUMBOJIUKY.

3. AJITEBPANMYECKHUE BBIPAKEHUSA (60 4.)

- OOHOoUNeHbl U MHO2OUIeHbl (23 uaca).

UYucnossle U OyKBEeHHbIE (anredpandeckue) BbipakeHus. YucioBoe 3HaueHue OYKBEHHOTO
BbIpakeHus. [lonstue ogHowena. CtanaapTHbIM Bu ofgHowieHa. [1o100HbIe 0THOWIEHBI.
CrnosxeHue ¥ BBIYMTAHNE OJIHOYJICHOB, YMHOXKEHHE O/IHOUJICHOB, BO3BE/ICHUE OJJTHOUICHA B
HaTypaJbHYIO CTeleHb. [leeHre olHOwIeHa Ha OJJTHOUJIEH.

MHorousnes, cymMMma M pPa3HOCTb MHOTOYJIEHOB, IPOM3BEIECHUE OJHOWIEHAa HAa MHOTOYIEH,
IIPOU3BEEHNE MHOTOWIEeHOB. CTeneHb MHOrowIeHa. L{enoe BbhIpakeHUE U €ro 4uciI0BOE 3HAUEHNUE.
ToxnecTBeHHOE paBEHCTBO LIEIBIX BBIPAKEHUH.

OcHoBHasi Heab — cQOpPMUPOBATH YMEHHUS BBINOJHATH MpPeoOpa3oBaHUs C OJHOWIEHAMH U
MHOTOYJICHAMH.

- @opmynel cokpawennoz2o ymuoxcenus (14 uacos).

KBanpar cymMbl U pa3HOCTH. Buidenenue nonnoz2o keaopama 6 keaopamuom mpexunene. PopMyia
pa3sHOCTH KBaJpaToB. KyO cymmoul u Ky6 pasnocmu, Dopmyna cymmel Ky008 u paznocmu KyOo8.
[Ipumenenue GopmMyI COKpalleHHOr0 YMHOKEHUs. Pa3inoxeHne MHOrowieHa Ha MHOXKHUTEIH.
OcHoBHas1 Hejb — cOPMUPOBATh YMEHUS, CBA3aHHBIE C MPUMEHEHHEM (HOPMYJ COKPALIEHHOTO
YMHOKEHUS JJi NpeoOpa3oBaHus KBajapaTa CyMMbl M Pa3HOCTH B MHOTOWIEH, JJISl PA3JI0KEHUS
MHOT'O4JIEHa Ha MHOXKUTENN

- Aneebpauueckue opoou (16 yacos).

Anrebpanueckue poOM M HUX CBOMCTBA, COKpalleHue apoOeil. Apudmernueckue ASUCTBUS Hal
anredbpandeckumMu J1po0siMu. PanmoHanbHble BBIpaKEHHS, MX MpeoOpa3oBaHUs U UHCIOBOE
3Ha4yeHue. JlomycTumble 3HAUYEHUS MEPEMEHHBIX, BXOJMIIMX B alreOpanyeckue BBIPAXKEHHUS.
ToxaecTBeHHOE paBEHCTBO PAllMOHATIBHBIX BBIPAKEHUH.

OcHoBHas1 HeJdb — cHOPMHUPOBATH YMEHUS NMPUMEHATH OCHOBHOE CBOMCTBO JIPOOM M BBIMTOJHSATH
HaJ anreOpanyecKuMu ApoosiMu apupMeTHIecKre IeHCTBUS.

- Cmenenbw ¢ yenvim noxazamenem (7 4acos).

Crenenp ¢ 1enabIM TOKazaTeneM u e€ cBoiicTBa. CraHmapTHbIM Bun umcia. [IpeoOpasoBanue
panMoHaNBHBIX BBIPAXKEHUH, 3aIIMCAHHBIX C IIOMOIIBIO CTEMEHHU C LIEIBIM IT0Ka3aTeNeM.



OcHoBHas1 Hedb — cHOPMUPOBATH YMEHHE BBHINOIHATH apu(pMeTHUeCKHue ACUCTBUS C YHCIIAMH,
3allMCaHHbIMU B CTaHJIAPTHOM BHJIE, U IPEOOPa30BbIBATh PALMOHAIBHbIE BBIPAKEHMS], 3alIICAHHbIC
C IIOMOILBIO CTENEHU C LIEIBIM IIOKA3aTEJIEM.
XapakTepuCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH:
BBIMONHATE 371eMEeHTapHbBIe 3HAKOBO-CHMBOJIMYECKUE JCHCTBUS: IPUMEHATh OYKBBI JJIs1 0003HAYECHUS
qucen, A8 3alMcu OOIMMX YTBEP)KICHMH; COCTaBIIATh OYKBEHHbBIC BBIPAXKEHHUS IO YCIOBUSAM,
3aJIaHHBIM CJIOBECHO, PUCYHKOM WJIM YEPTEHKOM.
®opmMmynupoBaTh, 3alUChIBATh B CUMBOJIMYECKOW (popMe M OOOCHOBBIBaTH CBOMICTBAa CTENEHU C
HATYpaJbHBIM IIOKa3aTelieM, MPHUMEHSATh CBOICTBAa CTENEHW IS MpeoOpa3oBaHUsl BBIPAKEHHHA U
BbruucieHuit. [IpeoOpa3oBbiBaTh anreOpanyeckre CyMMbl U IPOU3BEIECHUS.
Jloka3bIBaTh (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUS, IPUMEHSTh UX Ul IPeoOpa3oBaHUs BHIPAKCHUH,
JI0Ka3aTeNIbCTB TOXKIECTB, PA3JI0’KEHUSI MHOTOYJICHOB HA MHOXKHUTEIH U B BBIYMCIICHUSAX.
®opmMynupoBaTh OCHOBHOE CBOMCTBO anreOpandeckoil Jpodu M MpUMEHSTh €ro Ui MpeoOpa3oBaHUs
ApoOeii. BeIMONMHATE AeHCTBUS ¢ areOpanyeckKuMU Jpo0sMU; IPEACTaBIATh LEJI0€ BEIPAXKEHUE B BUJIE
anreOpandeckoil npobu. HaxoauTh umcioBoe 3HaueHHWE OYKBEHHOTO BBIPOKEHHS MpPHU 33TaHHBIX
3Ha4yeHusx OykB. JlokasbiBaTh ToXkAecTBa. DOpMyIMpPOBATH OIpPENEIEHUE CTENEHU C LENbIM
[I0KAa3aTeJIeM, BBIUUCIIATh 3HAUEHHUE CTENIEHEN € LIEJIBIM I10Ka3aTelIeM.
®opMynupoBaTh, 3alUChIBATE B CUMBOJUYECKON (OpME M WILIIOCTPUPOBATH NMPUMEPAMU CBOWCTBA
CTENEHU C LEJIbIM IOKa3aTeaeM, IPUMEHATh CBOMCTBA CTENEHU AJIs MpeoOpa3oBaHMs BBIPAXKEHUN U
BBIYMCIICHUM.

4. JJUHEWUHBIE YPABHEHMUSI (18 u)
- Jluneiinvie ypagnenus ¢ 0OHuM HeuzgecmHuim (6 uacos).
VYpaBHEeHUs] NEpBOM CTENEHHM C OJHUM HEWU3BECTHbIM. JIMHENHBbIE ypaBHEHHUS C OJHUM
HEU3BECTHBIM. PellleHne JHMHEHHBIX YpaBHEHU C OJHHUM HEU3BECTHbIM. PemeHue 3amau ¢
MIOMOILIBIO JIMHEHHBIX YPABHEHUI.
OcHoBHas 1eJb — CHOPMUPOBATH YMEHUS PEIIATh JIMHEHHBIC YPaBHEHMS, 33]Ja4H, CBOJISAIIHECS K
JIMHEWHBIM YPAaBHEHUSIM.
- Cucmemsl 1uneunslx ypasHenuil (12 yacos).
VYpaBHEHHUs MIEPBOM CTENEHU C JIBYMs HEW3BECTHbIMU. CUCTEMa YpaBHEHUM, PELICHUS CHUCTEMBI.
PaBHOCMIIBHOCTH ypaBHEHUH U cucTeM ypaBHeHHH. CUcTeMa JIBYX JIMHEHHBIX YPaBHEHUN C IBYMs
IIEPEMEHHBIMHU, pELICHUE CHUCTEM JBYX JIMHEWHBIX YPAaBHEHUW C JBYMS HEU3BECTHBIMU
MOJCTAHOBKOM M aJIr€OpandecKiM CIIOKEHUEM.
OcHoBHasi neab — cPOPMHUPOBATH YMEHHUsS pelIaTh CHCTEMbI JBYX JHMHEWHBIX ypaBHEHUH U
3a7a4M, CBOASIIMECS K CUCTEME JIMHEWHBIX YPABHEHHIA.
XapakTepucTUKA OCHOBHbBIX BU/IOB AeATECJIbHOCTH:
[IpoBOaUTH NOKa3aTeNbHBIE PACCYKICHHUS O KOPHSAX YPaBHEHHS C OMIOPOM HA ONPEIEIECHUE KOPHS.
PacnioznaBath ypaBHEHUs IIEPBOM CTENECHHU, JIMHEWHBIE YpaBHEHU. PemaTe ypaBHEHHS NIEpBOU
CTEICHU, JINHEHHBIC YPABHEHHUS, @ TAK)KE YPABHEHUS, CBOJSIIMECA K HUM. PermaTs TEKCTOBBIE 3a/1a4n
anredpanvdeckuM CrocoOOM: MEPEXOAUTh OT CIOBECHON (DOPMYIUPOBKHU YCIOBHS 3a/1a4H K
anredpandecKkoi MOJIeN MyTeM COCTaBIIECHUS YPaBHEHUS;, pellaTh COCTABIIEHHOE YpPaBHEHHE,
MHTEPIPETUPOBATH pe3ynbTaTa. OnpeaensiTh, IBISETCS JIU apa YUCEN peuIeHuEM JaHHOTO YpaBHEHUS
C ABYMS HEM3BECTHBIMH: TPUBOUTH MPUMEPHI PEIICHUN YPABHEHU C IBYMsI HEM3BECTHBIMU. Pemarh
3a/1a4d, anredpandeckoi MOIeNbI0 KOTOPBIX SIBISETCS YPaBHEHHE C ABYMS HEU3BECTHBIMU
5. UTOI'OBOE INOBTOPEHHUE (3 4.)
OcHoBHasi 1eJIb pa3jesia — TOBTOPUTH OCHOBHBIE TEMBI Kypca anredpsl 7 Kiacca.

KAJIEH/IAPHO-TEMATHYECKOE IVIAHUPOBAHUHE YYEBFHOI' O MATEPHAJIA 110
AJITEBPE 7 kaacc
Yueonuk: C.M. Hukoabckuii u ap.
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YPOKA CPOKH




MU3YYEHMA

IYETBEPTb 27 ypokoé 3a uemeepme  K/p —2/8

BBOJIHOE NOBTOPEHHE (4 ypokxa)

1. IToBTOpeHue Ha Temy «JlelicTBUS ¢ OOBIKHOBEHHBIMHU JIPOOSMU Pa3HBIX 3HAKOBY.
2. [loBTOpenne Ha TeMy «JledCTBUS C NECATUIHBIMA APOOSIMHU Pa3HBIX 3HAKOB).
3. IloBTOpeHue Ha TeMy «Pemenue ypaBHEHUN.
4, JAunarsocrtuyeckasi KOHTpPoJbHas padora N [ 3a Kypc 5-6 Ki1accoB.
I'JIABA 1. JIENCTBUTEJBHBIE YHACJIA (17 ypoKoB)
3. HatypanpHble uncna v JeHCTBUS ¢ HUMU.
6. Crenesb yucia.
7. [IpocTeie U cocTaBHBIE UUCIIA
8. Pa3noxenue HaTypanbHBIX YHCET HA MHOXKHUTEIH.
9. OOBIKHOBEHHBIC TpoOHN. KoHeuHbIe necaTHIHBIE TPOOH.
10. Pasnosxenne 0OBIKHOBEHHBIX Jpo0Oell Ha KOHEYHYIO AECATUIHYIO APOOb.
1. [epuoauueckue aecaTuanbie 1podu. [lepuoanIHOCTE NECATUYHOTO Pa3IOKEHHS
0OBIKHOBEHHOM APOOH.
12. JlecsTnuHOE pas3sioKeHHe pallMOHAIBHBIX YUCEN.
13. HppanuoHanbHbIe Yncia
14. IlonsiTHE NEMCTBUTEILHOIO YHCIIA
15. CpaBHeHMe JeiCTBUTENbHBIX YHCET
16. OCHOBHBIE CBOMCTBA JCHCTBUTEILHBIX YHUCET
17. [Tpubmmkenus ancna
18. [nuna oTpeska
19. Koopnunatnas och
20. Ypok 00001IaI0IIero MOBTOPSHHUS
21. Koumponwvnas paboma Ne 2 no meme: «/leiicmeumenvnvie uuciay.
TI'JIABA 2. AITEBPAUYECKHUE BBIPAYKEHHUS (60 ypoKoB)
22. HucnoBble BBIPAKEHUS.
23. ByKBEeHHBIE BBIpAXKECHHUSI.
24. IlonsiTHE OIHOUIIEHA.
25. IIpousBeeHuE OTHOWIEHOB.
26. CraHaapTHBIN BUJ OTHOWICHA.
27. [Tomo6HBIE OAHOUIICHBI.
IIYETBEPTDb 21 ypoxos 3a uemeepmo  K/p —1/8
28. [TpuBenenne MogOOHBIX OTHOYIICHOB.
29. JlokazaTeabCTBO TOXKISCTB.
30. ITonsiTe MHOTOUJIEHA
31. CBoiicTBa MHOTOUJICHOB
32. MHOro4wieHsl CTaHJJapTHOTO BUJIA
33. CyMMa H pa3HOCTh MHOTOWJIEHOB
34, CyMMa H pa3HOCTh MHOTOYJIEHOB
35. IIpou3sBeieHNE OTHOWIEHA HA MHOTOYJIEH
36. ITpousBeieHHUE OTHOWIEHA HA MHOTOYJIEH
37. IIpousBeieHHE MHOTOWIEHOB
38. [Ipou3sBeieHHE MHOTOWIEHOB
39. [enbie BoIpaXKEHUSI
40. YucnoBoe 3HAYEHUE 1IEJI0TO BBIPAKEHUS
41. T0XJ1IeCTBEHHOE PaBEHCTBO LEJIBIX BBIPAXKEHUN
42, ToXJ1IeCTBEHHOE PaBEHCTBO LEIBIX BhIPAXKEHUH
43. Ypok 000011ar0111ero NTOBTOPEHUS
44, Konmponvnasa paboma Ne 3 no meme: «O0OHOUIEHBL U MHO20UTCHBLY.
45. KBanpat cymmsl.
46. [Tpumenenne QopmyIbl KBajpaTa CyMMEI.
47. KBanpar paznoctu.
48. [Mpumenenue (GhopmyIbl KBapaTa pa3HOCTH.
NI YETBEPTDb 30 ypoxoe 3a uemeepmv  K/p —2/8
49. Brienienue nojiHOro KBajipara.




50. PasHocTh KBaipaToB.

51. [Ipumenenue (GopMyIbl pa3HOCTH KBaIPaTOB.

52. CymmMa Ky0OOB.

53. PaznocTh Ky0OB.

54. [Tpumenenue GopMysa COKpaIIEHHOTO YMHOKEHHUSI.

ss. [Ipumenenne ¢popMys COKpaIIEeHHOTO YMHOKEHHUS TIPH PEIISHIH

KOMOMHHPOBAHHBIX 33]1a4.

56, [Ipumenenue GpopMys COKpaIIeHHOTO YMHOKEHUS UTSL Pa3lIOKEHNsI MHOTOWICHA Ha
MHOKHTEJH.

57. Pasnoxenue MHOroueHa Ha MHOYKUTEIH.

58. Konmponvnaa paboma Ne 4 no meme: «@opmynvl COKPAUWEHHO20 YMHOMNCEHUAY.

59. AnreOpandeckue Ipoou.

60. CBoiicTBa anredpandecKux ApoOei.

61. CokpalleHue aredpandeckux apo0eH.

62. [IpuMeHeHne OCHOBHOTO CBOWCTBA APOOH.

63. [TpuBenenue anredpandeckux ApoOei K 001eMy 3HaMEHATEIIo.

64. IIpeobpazoBanne anredpandecKux APOOCH.

65. ApudmMernueckne NeHCTBUS HaJ aNTeOpandecKUMU ApOOsIMHU.

66. Cro’keHHE W BEIYUTAHHUE alreOpamdecKux apooeii.

67. YMHOXKEHHUE U ACTICHUE alreOpandecKux IpoOeH.

68. IIpeoOpazoBanue anredpanveckux Apooeii.

69. PannoHanbHble BEIPAKEHUS.

70. [IpeoOpa3zoBaHue paIiOHATEHBIX BRIPAKEHUH.

71. HucnoBoe 3HaYeHUE PalHOHAIBHOIO BBIPAYKECHHUSI.

72. T 0 1eCTBEHHOE PaBEHCTBO PALMOHAIIBHBIX BBIPAKECHU.

73. Joxa3aTrenbCTBO TOXKIAECTB.

74. Konumponwvnan paboma Ne 5 no meme: «Anzedbpauueckue eviparxcenusny.

75. IloHsITHE CTENEHU C HATYPAJIBHBIM IOKA3aTEIEM.

76. IToHsiTHE CTENEHU C LIEJBIM ITOKA3ATENEM

77. CBOMCTBO CTENEHU C LIEJBIM OKA3aTENEM

78. CBOMCTBO CTENEHU C LIEJBIM OKAa3aTENEeM

IVUYETBEPTb 27 ypokoe 3a uemeepmo  K/p —3/8

79. CraHapTHBIA BU]I YKClIa

80. IIpeoOpazoBanue paliOHATBHBIX BRIpAKEHUN

81. Konmponwvnas paboma Ne 6 no meme: «Cmenens ¢ yenvim nokazamesnem.

82. YpaBHEHUE IEPBOM CTENIEHU C OJTHUM HEU3BECTHBIM.

83. JIuHeliHbIe ypaBHEHUS C OTHUM HEU3BECTHBIM.

84. PenreHne NMHEMHBIX YpaBHEHUI C OJJHUM HEU3BECTHBIM.

35, Peunienne ypaBHEHUI ¢ OHUM HEU3BECTHBIM, CBOJSIINXCS K TUHEUHBIM
YpaBHEHUSIM.

TI'JIABA 3. JIMHEMHBIE YPABHEHHMS (18 YPOKOB)

86. Peuienue 3a/1a4 ¢ MOMONIbIO TMHEWHBIX YPAaBHEHUH.

87. PemieHue 3a1a4 ¢ MOMOIIBIO YpaBHEHUHN, CBOASILIUXCS K TMHEHHBIM YPaBHEHUSIM.

88. YpaBHEHUs IEPBOM CTETIEHHU C ABYMsI HEM3BECTHBIMHU.

89. Cucremsbl IByX YpaBHEHUH NIEpBOl CTENEHH C ABYMS HEM3BECTHBIMHU.

90. Crioco6 1oJICTaHOBKH.

91. Pemenwne cucteM AByX ypaBHEHHH CIIOCOOOM ITOJICTAHOBKH.

92. Crioco6 ypaBHrBaHMsI KO3 PULIMEHTOB.

93, [Ipumenenue criocoba ypaBHUBaHUS KO3(1)(1)I/IHI/I€HTOB MIPY PEILIEHUH CUCTEM JIBYX
ypaBHEHUI.

94. PaBHOCHJIBHOCTh YpaBHEHUH.

95. PaBHOCUJIBHOCTB CHCTEM YPAaBHEHHH.

96. Pemienue cucteM ByX JJMHEHHBIX YpPaBHEHUH METOJIOM ajreOpanyecKoro CIoKeHHsl.

97. Pemrenure 3a1a4 npy nOMOIM CUCTEM YPaBHEHUIN NIEPBON CTEIIEHHU.

98. PenieHre ypaBHEHMI U CUCTEM YPAaBHEHHM.

99. Konmponsvnas paboma Ne 7 no meme: «/Iuneiinvie ypagnenusn.

WU TOrOBOE MOBTOPEHME (3 YPOKA)




100.

[ToBTOpenue no teme: «/lelcTBUTENBHBIC YHCIIA)

101.

HOBTOpeHI/Ie 10 TCMC! «Anre6panqecxne BBIPAXKCHUSD)

102.

Hmozosasn konmponvnasn paboma Ne 8




TPEBOBAHUA K PE3YJIBTATAM OBYUYEHUA U OCBOEHUIO
COILEPXKAHUA ITPEIMETA.

Nzyuenne «AnreOpei» 7-9 KiaccOB HaNpaBlIEHO Ha JOCTHIKEHHE CICAYIOIIUX PE3YIhTaTOB
pa3BUTHSA:

1. 6 _uunocmuom nanpagienuu:

o TPEACTAaBICHHWE O MaTeMaTHKE KaK 4YacTh OOIIEYeIOBEYECKOH KyNbTyphl, O 3HAYUMOCTH

MaTEMaTHKHU B Pa3BUTHH LIUBUIIN3ALMY U COBPEMEHHOTO OOIIECTBA;

o MHTEUICKTyalbHas YECTHOCTH M OOBEKTHBHOCTb, KA4eCTBA MBIIUICHUS, HEOOXOAMMBIC JUIS

a/larTalyy B COBPEMEHHOM OOIIECTBE;

o JIOTMYHOCTb M KPUTUYHOCTH MBILIUICHUS, KYJIbTypa pE€YH, CHOCOOHOCTh K YMCTBEHHOMY

HKCIEPUMEHTY, YMEHUE OTIINYATh TUIIOTE3Y OT (PaKTa;

e HHHIMATHBA, HAXOJYUBOCTh U AKTUBHOCTH IIPU PELICHUU 33]1a4;

yYMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MaTeMaTn4eCcKOl e TeNbHOCTH;

2. emMemanpeoMemHOM HANPAGICHUU:

+ TIPEACTABICHHWE O MaTeMaTUKE KakK (OpME OMHCAHUS W METOJAE IMO3HAHMUSA JCHCTBUTENBHOCTH,
(dhopMUpOBaHHE MTEPBOHAYAIILHO OIBITa MaT. MOJICJIMPOBAHUS,

¢ YMEHHE BHUJAETh MAaTEMAaTUYECKYIO0 3a/Jady B KOHTEKCT€ NpPOOJIEMHOM CHTyaluu B JPYTuX
JUCLUILIMHAX, B OKpYKaloLEeH KU3HH;

¢ YMEHHE HAXOIUTh B PA3IUYHBIX HCTOYHHKAX HHGOPMAINIO, HEOOXOIUMYIO JUISl PELICHHS
pOOJIeMBI, U TIPEJICTABIATH €€ B TOHITHOM opMe;

¢ YMEHHE NPUHUMATh PEUICHHs] B YCJIOBHSIX HENOJHON M U30BITOYHOH, TOUHOM M BEPOATHOCTHOMN
nHpopManuu;

¢ YMEHHE BBIIBUTATh THIIOTE3HI H TOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;

e yMEHHUE INPUMEHATh WHIYKTUBHBIE U JIEAYKTUBHBIE METOIbl PACCYXICHUH, BUACTb DPA3IUYHbIC
CTpaTeruy pelieHus 3aay;

o TOHMMAHHE CYIIHOCTU AJITOPUTMHUYECKUX MPEINUCAHUA U YMEHHUE JIeUCTBOBATh B COOTBETCTBUHM C
IIPEANMCAHHBIM aJITOPUTMOM.

3. 6 npeomemHOM HANPAGICHUU:

« (opMHpOBaHHE TMPEICTABICHUA O MaTEeMaTUKE KaK O METOJe IO3HAHUS JIeHCTBUTEIHLHOCTH,
MO3BOJISIIOIIEM OIKCHIBATh M U3Yy4aThb pEAJbHbIE MPOLIECCHl U SBICHUSA: OCO3HAHUE POJIH
MaTeMaTUKU B pa3BUTUU Poccuu M Mupa; BO3MOMXKHOCTh IIPUBECTU MPUMEPHI U3 OTEYECTBEHHON U
BCEMUPHON UCTOPUHU MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB;

+ OBJIaJieHHE 0A30BbIM MOHATUIHHBIM aNIapaToOM 110 OCHOBHBIM pa3zesiaM COJAepKaHus;

+ TpejacTaBieHUE 00 OCHOBHBIX U3YYEHHBIX MOHATUAX (YMCIIO, TeoMeTprudecKast Gurypa, ypaBHeHuUe)
KaK Ba)XKHEHWIIMX MaTEeMaTHYECKUX MOJIENSIX, MO3BOJSIOLUIMX OMNHMCHIBaTh M M3y4yaTh peasbHbIE
MIPOLIECCHI U SIBJICHUS;

o yMeHHEe paboTaTb C MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBaTh, H3BIIEKaTh HEOOXOAUMYIO
nH(OpMAIIHMI0), TOYHO M TPAMOTHO BBIpAXKAaThb CBOU MBICIM B YCTHOM M THCHbMEHHON peud C
MIPUMEHEHUEM MaTEeMaTHUeCKON TEPMUHOJIOTUN U CUMBOJIMKU;

o pa3BUTHE MPEJICTABICHUA O YHCIE; OBJIAJACHUE HaBbIKAMHU YCTHBIX, IUCBMEHHBIX H
MHCTPYMEHTAJIbHBIX BBIYMCIECHUI: ONEpUPOBAHUE MOHATUSIMM: HATYpaJbHOE YHUCIIO, IEJI0€ YUCIIO,
OOBIKHOBEHHass JpoOb, JecATUYHas JpoOb, CMELUIAaHHOE YHUCJIO, palMOHAJBbHOE YHCIIO,
MppalMOHATILHOE YNCII0; UCIIOJIb30BAHUE CBOMCTBA YHMCE U 3aKOHOB apU(pMETHUECKUX ONepalui ¢
YUCJIAMH NPU BBINOJTHEHUU BBIYUCIECHUI; UCIIONB30BaHUE MPU3HAKOB ACIUMOCTU Ha 2, 5, 3, 9, 10
IIPY BBINOJIHEHUH BBIUMCICHUM U PEIICHNH 3a]1a4; BHIIIOJIHEHNUE OKPYTJICHUS YHCET B COOTBETCTBUU
C IpaBUJIaMH; CPAaBHEHME YMCEIl; OLICHUBAHUE 3HAUYECHUS KBAJAPAaTHOIO KOPHS U3 MOJOXKHUTEIBHOTO
LIETIOT0 YHCIIA;

o OBJIAQJICHUE CHUMBOJBHBIM  S3BIKOM  anreOpbl, MpHUEMaMU  BBINOJIHEHUS  TOXKJIECTBEHHBIX
peoOpa3o0BaHUi, PEIICHUS] YPaBHEHH, CUCTEM YpaBHEHHI; yMETh UCIIOIb30BaTh UICI0 KOOPAUHAT
Ha TUIOCKOCTH JUIsl UHTEPIPETallii YPAaBHEHUN U CUCTEM,;

o OBJIAJICHUE CUCTEMOM (PYHKIMOHAIBbHBIX MOHATUN, (PYHKIMOHAIBHBIM S3BIKOM M CHUMBOJIMKOM;
YMEHHUE HCIMOJIb30BaTh (DYHKIIMOHAIBHO-TpadUUYecKrue MPEICTaBICHUS A ONMHUCAHHMS U aHalu3a
MPaKTUYECKHX 3aJ1au.
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e YMCHHUC NPUMCHATH U3YUCHHBIC ITOHATHA, PE3YJIbTAThI, MCTOAbI AJId PCHICHUA 3a1a4 ITPAKTUICCKOT'O
XapakTepa U 3agaq U3 CMCKHBIX JUCIUIIIINH.

e YMEHMsI MOJIEIMPOBATh pealIbHbIE CUTYALlUU Ha SI3bIKE alnreOps! (OBIAaJEHUE CUMBOJBHBIM SI3bIKOM
anreOpsl), MCCIIEAOBATH IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHMEM ammapara ainredpsl,
UHTEPIIPETUPOBATh  IOJYYECHHBIA  pE3yJbTaT:  BBIIOJHEHUE HECIOXKHBIX  TOXIAECTBEHHBIX
npeoOpa3oBaHUil Al BBIYUCICHHS 3HAUCHWH YHCIIOBBIX BBIPAKEHHH, COJEPIKALIMX CTETIEHU C
HaTypaJIbHBIM II0KAa3aTEJIEM, CTEIEHM C LEIbIM OTPULIATEIbHBIM IOKA3aTEJIeM; BBIIIOJIHEHUE
HECIJIOKHBIX MPeoO0pa3oBaHMUi LENBIX U IPOOHO-PAIMOHATBHBIX BBIPAKEHUN; PACKPBIBATH CKOOKH,
IIPUBOAUTH MOAOOHBIE CllaraeMble, MCI0JIb30BaTh (POPMYJIbI COKPAILIEHHOIO YMHOXKEHHUSI; PEeLICHUE
JIMHEWHBIX YPaBHEHUM, YPAaBHEHUN, CBOIAIIUXCS K JIMHEMHBIM, CHCTEM YPAaBHEHMI; UCIIOJIb30BAHUE
UJEeU KOOPANHAT Ha IJIOCKOCTH JJIl UHTEPIIPETALUN YPAaBHEHUN U CUCTEM YPaBHEHUI;

« OBJQJICHUE CHCTEMON (DYHKIMOHAIBHBIX MOHATUH, (YHKIMOHAJIBHBIM SI3bIKOM M CHMBOJIUKOIA,
YMEHHUE HCIMOJb30BaTh (DYHKIMOHAIBHO-IpaduyecKrue MPeICTaBICHUs A ONHUCAHMs U aHalu3a
peaNbHBIX 3aBUCUMOCTEW: OIPENENICHHUE IIOJIOKECHUS TOYKH II0 €€ KOOpAMHATaM, KOOPJAUHATHI
TOUKHU IO €€ MOJIOKEHUIO Ha IUIOCKOCTH; HAaXOXJeHHe Mo rpaduKy 3HauYeHUH QyHKIUH, 00JacTu
OTIpeNieNIeHUsl, MHOXECTBAa 3HAYCHWH, HyJIeH (YHKIHMH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA,
IIPOMEKYTKOB BO3pacTaHusi W YObIBaHMsA, HauOOJIBLIETO M HAMMEHBIIEro 3HAYeHHsI (YHKLUY;
noctpoeHne rpaduka JUHEHHOW (YHKIMH, HMCIOJIH30BAHWE CBOWCTB JHMHEWHOW (yHKIMH U e
rpaduKa npyu peleHuy 3a1a4d U3 Apyrux y4eOHbIX PEeIMETOB;

¢ YMEHHE U3MEPATH JJIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCIOIb30BaTh (DOPMYJIbI JJI1 HAXOXKICHUS
NIEPUMETPOB, IUIOIIAAeH U 00bEMOB reoMeTprUUecKuX Guryp;

o YMEHHE IPUMEHSTHh U3yYEHHbIE IOHSITHS, PE3YJIbTAThl, METO/IbI JIJIs1 PELICHUS 3ajau IPAKTHYECKOTIO
XapakTepa M 3a/1ad U3 CMEKHBIX JUCLIMILINH.

ININIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O
HHPEIMETA

JIMUHOCTHBIE PE3YJIbTATHI
JINYHOCTHBIE YHUBEPCAJIbHBIE YYEGHBIE JIENCTBUSI

B paMkax KOTHUTHBHOIO KOMIIOHEHTA OyayT C(p)OpPMHPOBAHBI:

e @peAcTaBleHMS O (akTax, WUIIOCTPUPYIOIIUX BaKHbIE OTalbl pPa3sBUTHS MaTeMaTHKH
(u300peTeHne NecATUYHON HyMepaliy, CTapUHHbIE CUCTEMBI 3alIUCH YHUCEII, CTAPUHHBIE CHCTEMBI
Mep; MPOUCXO0KIEHIE T€OMETPUH U3 MPAKTUYECKUX NMOTpeOHOCTEN JIto1el);

®  OpHEHTalus B CUCTEMEe TpeOOBaHU MpH 00yuYeHUN MaTEMATUKH.

B paMKkax eHHOCTHOI0 ¥ IMOIMOHAJILHOT0 KOMIIOHEHTOB Oya1yT chOpMUPOBAHBI:

® [O3UTHUBHOE, 3MOLMOHAIBLHOE BOCHPUATUE MATEMaTHYECKUX OOBEKTOB, pacCyXIEHHH, 3aaad,
paccMaTpuBaeMbIX TPOOIIEM.

B pamkax JesiTeJIbHOCTHOIO (MOBEICHYEeCKOI0) KOMIOHEHTa Oy1yT chOpMUpPOBAHBI:

® TOTOBHOCTb U CIHOCOOHOCTh K BBIIOJHEHHIO HOPM U TpeOOBaHUI, MPEIbsSBIIEMBIX Ha YpOKax
MaTEeMaTHKHU.

Y4eHHK NMOoJIy4YUT BO3MOKHOCTD JJI (popMHUpOBaAHUSA:

®  BBIPAKEHHOM YCTOWYMBOM y4eOHO-IIO3HABATEIbHOW MOTHBAlMM U HUHTEpeca K H3YYECHHIO
MaTeMaTHKH;

®  yMEHHE BBHIOMpATh KelaeMblil YpOBEHb MaTEMATHYECKUX PE3YIbTATOB,;

®  aJE€KBATHOM MO3UTUBHON CAMOOILICHKH U SI-KOHIIETILINH.

METANPEAMETHBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI
PETVJASTUBHBIE YHUBEPCAJILHBIE YYEBHBIE JENCTBUSI
Y4YyeHuK HAY4YUTCH:

¢ COBMCCTHOMY C YYHUTCJICM MCICIOJAraHni0 Ha YPOKaX MATCMATHKU W B MaTeMaTU4ECKOU
ACATCIIBHOCTH,

11



aHAJIM3MPOBATh YCJIOBHUE 3aJauM (UId HOBOTO MaTepuala - Ha OCHOBE YUYE€Ta BBIJECICHHBIX
YUUTEJIEM OPUEHTUPOB JENCTBUS);

JEHCTBOBATH B COOTBETCTBUU C NPEJIOKEHHBIM AJITOPUTMOM, COCTABIIATh HECIOKHBIC AITOPUTMBI
BBIYMCIICHUM U IIOCTPOCHMUI;

IIPUMEHSTH IPUEMBI CAMOKOHTPOJIA IIPY PEIICHUU MAaTEMAaTUYECKUX 3a/1ay;

OLIEHUBATh IPAaBUJIBHOCTh BBIIOJIHEHUS JEHCTBUA M BHOCUTh HEOOXOIMMBbIE KOPPEKTHBBI Ha
OCHOBE UMEIOIIUXCS I1a0JIOHOB.

Y4yenuk MOJIYYMT BOZMOKHOCTHb HAYYUTHCH:

CaMOCTOSITENIbHO CTaBUTh y4eOHBIC 1IeITH;

BUJICTh PA3JIMYHBIC CTPATETUH PEIICHHS 3a/1a4, OCO3HAHHO BBHIOUPATh CIIOCOO peIIeHus;

OCHOBAM CaMOpPETYJISIUU B MAaTEMAaTUYECKOH AEATEIbHOCTH B (POPME OCO3HAHHOTO YIPABJICHUS
CBOMM IIOBEJCHUEM U ACITEIbHOCTHIO, HAITPABJICHHON HA JOCTUKEHHUE ITOCTABJICHHBIX LEJICH.

KOMMYHHUKATHUBHBIE YHUBEPCAJIbHBIE YUEBHBIE JIEUCTBUS

Y4yenuk HAY4YUTCsH:

CTPOUTH PEUYEBBIC KOHCTPYKLUHU C HCIOIb30BAHMEM H3YyYEHHON TEPMUHOJIOTMM U CHMBOJIUKH,
IIOHUMATh CMBICJI IIOCTaBJICHHOM 3aJa4M, OCYILUECTBIIATH IIEPEBOJ C ECTECTBEHHOI'O sA3bIKA Ha
MaTeMaTH4eCKui 1 Ha00OopoT;

OCYILIECTBIISATh KOHTPOJIb, KOPPEKLIMIO, OLIEHKY AeMCTBUI napTHEpPa, yMETh YOSK1aTh.

Y4yenuk MOJIYYMT BO3SMOKHOCTb HAYYUTBHCH:

OpaTh Ha ce0s1 HHUIIMATHUBY B PEIICHUH MTOCTABICHHOW 33/1a4u;

3aJaBaTb  BOIPOCHI, HEOOXOAWMBIE JUIS  OpraHW3alud  COOCTBEHHOH  JEATENbHOCTH
B3aUMOJICHCTBUS C APYTHMHU;

YCTaHABJIMBATh M CPAaBHUBATh pa3HbIe TOYKM 3PEHUsS, NPEXKIE YeM NPUHUMATH PEIICHHUS U
JenaTh BEIOOD;

oToOpaXkaTh B peuH (omHucaHue, 0OBSICHEHHE) COJIepKaHUE COBEPLIAEMBIX JICHCTBHA.

IIO3HABATEJIbHBIE YHUBEPCAJIBHBIE YUEBHBIE JIEUCTBUS

YYyeHuK HAYYHUTCH:

OCHOBaM peaT3alliK MPOCKTHO-NUCCIIEA0BATEIBCKOM NEATEILHOCTH I10/I PYKOBOJCTBOM YUUTEIS
(c moMotIbI0 poauTeNei);

OCYIIECTBISTh TMOWCK B Y4eOHOM TEKCTe, [OMOJIHHUTENbHBIX HWCTOYHMKAX OTBETOB Ha
MOCTaBIIEHHBIE BOMPOCHI; BEIETSATH B HEM CMBICIIOBBIE (PparMeHTHI;

aHAJIM3UPOBATh U OCMBICIMBATh TEKCTHI 3aja4, Nepe@opMyIUpOBaTh UX YCIOBUS MOJEIUPOBAThH
YCIIOBHE C TOMOINIBIO CXEM, PUCYHKOB, TaOJIHII, PEATbHBIX MPEAMETOB, CTPOUTH JIOTHUECKYIO
LEMOYKY PacCyKIeHUM;

(hopMyITUpOBaTh MPOCTEUIITHE CBOMCTBA U3YYaEMbIX MATEMATUIECKUX OOBEKTOB;

C IMOMONIBIO YYHUTCIIA aHaJIUW3HUPOBATH, CUCTEMATU3HWPOBATD, KJ'IaCCI/I(l)I/IHI/IpOBaTI) HU3y4acMbIC
MaTeMaTH4eCKHE OOBEKTHI.

Y4yenuk MOJIYYMT BO3SMOKHOCTDb HAYUYUTHCH:

OCYILLIECTBIATh BBIOOp HamOosee 3(p(PEKTUBHBIX CIIOCOOOB PELICHUs 3ajjad B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUI;

CaMOCTOSITENILHO J1aBaTh ONPEACICHUE MIOHATUAM;

CTPOUTH TPOCTEHIINE KIACCU(PHUKAIMM HAa OCHOBE JAMXOTOMHYECKOIrO JeJeHHs (Ha OCHOBE
OTPULIAHUS).

ITPEAMETHBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
Yucjaa

Y4YeHUK HAYYHTCH:

OIepUpOBaTH HAa 0a30BOM ypPOBHE MOHATUSMU: HATYPAIbHOE YHUCIIO, IIEJI0E YUCIIO0, OOBIKHOBEHHAs
IpoOb, necsiTHYHas OpoOb, CMElIaHHas Apo0b, PALMOHAIBHOE YHCIO, MUPPALUOHATIBHOE
YHCII0, apu(METHUECKUI KBaJApaTHBIA KOPEHb;
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KCIOJI30BAaTh CBOMCTBA YHUCEN U MPAaBUJIa JEUCTBUM ITPU BBIIIOJHEHUH BBIYUCIICHUN;

WCIIOJIb30BaTh MPU3HAKHU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUN BBIYUCICHUN U PEIICHUU
HECJIOXKHBIX 3a/1a4;

BBITIOJIHSTH OKPYTJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C MIpaBUIIaMU;

OLICHMBATh 3HAYEHHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIILHOTO LIEJIOTO YHUCIIA;

pacro3HaBaTh pallMOHAIBHBIC U UPPALlMOHAIbHBIC YHCIIA;

CpPaBHUBATDH UKCIIA;

MPEJICTABIATH PAIMOHATFHOE YHCIIO B BUJIE JECITHYHON IpOOH;

YIIOPSI0YMBATh YUCIIA, 3alTMCAHHBIC B BUJIE OOBIKHOBEHHOU H JIECATUYHOM IpOOH;

HaxoauTh B npocThix ciaydasx HOJ[ u HOK yucen u ncnonp30BaTh UX MU PEIICHUA 3aa4.

B noBceHeBHOM KNU3HH M NIPH U3yYeHHHU APYTHX MPeIMETOB:

OLICHUBATh PE3yJbTaThl BEIUUCICHUM MPHU PEIICHUN MTPAKTUUECKUX 3a/1a4;

BBITIOJTHATH CPAaBHEHUE YHCEN B PEAIbHBIX CUTYALIUSIX;

COCTaBJISITh YHWCIIOBBIC BBIPAKEHUS MPU PELICHUHM MPAKTHYECKUX 3a7ad M 3aJad u3 JIpYrux
y4eOHBIX IPEIMETOB.

Y4yenuk MOJIYYMT BOZMOKHOCTb HAYYUTHCH:

ONEPUPOBATh TOHATUSMHU: MHOXKECTBO HATYPAJIbHBIX YHUCEN, MHOXECTBO LEJIbIX YHCED,
MHOXECTBO PAalMOHAIBHBIX YHUCEN, UPPALMOHAIBHOE YUCIIO, KBAAPATHBIA KOPEHb, MHOKECTBO
JICWCTBUTEIBHBIX ~ YHCEJ, T[EeOMETpUYECKass  WHTEpPIpETAlUs  HATypAIbHBIX,  LEJbIX,
palMOHANBHBIX, IE€UCTBUTEIIbHBIX YUCEIT;

MMOHUMATh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aIMMCH HATYPaJIbHOTO YHCIIA;

BBIIIOJIHATh BBIYMCIEHUSA, B TOM YHUCJIE C MCHOJB30BAaHUEM [MPUEMOB PpPaALMOHAIBHBIX
BBIYHCIICHHI;

BBIIIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCEII C 33JJaHHOM TOUHOCTBIO;

CPaBHUBATH PAllMOHAIbHBIE U UPPALMOHAIILHBIE YHCIIA;

MIPEJICTaBIATh PAMOHATILHOE YHCIIO B BUJIE ACCITUYHOU TpOOH

YIOPSA0YMBATH YMCIIA, 3AIMCAHHBIC B BHJIC OOBIKHOBEHHOW M IECATUIHOMN JAPOOH;

Haxoauth HOJI u HOK uncen u ucnosib30BaTh UX MpU PEIICHUH 3a7a4.

B HOBCC}]HCBHOﬁ KU3HU M TIPH U3YICHHUH IPYIUX NMPEIAMETOB:

MPUMEHSTh MpaBWa MPUOJMKEHHBIX BBIUUCICHUM NpPU PELICHUM NPAKTUUYECKUX 3ajad U
pelIeHnH 3a1a4 JPYTUX Y4eOHbIX TPEIMETOB;

BBIIIOJIHATh CPABHEHUE PE3YIbTATOB BBIYMCICHUN IPU PELICHUU MPAKTUYECKHUX 3a4ad, B TOM
qucie NPUOIMKEHHBIX BBIYMCICHUH;

COCTABJISITh U OLICHUBATH YKMCIIOBBIE BBIPAXKEHUS IIPHU PEIICHUM NMPAKTHUECKUX 3a/ad U 3a1a4 U3
JPYTUX y4eOHBIX MPEAMETOB;

3alUCBIBaTh U OKPYIUIATH YHMCIIOBBIE 3HAYECHMS PEAIbHBIX BEIIMYMH C UCIOJIB30BAHUEM Pa3HBIX
CUCTEM U3MEPEHHS.

TOXJIECTBEHHBIE IPEOBPA3OBAHUS

YuyeHuK HAYYUTCH:

BBINOJIHATE HECJOXKHbBIE MPeoOpa3oBaHMs Il BBIYMCICHHMS 3HAYEHUH YHCIIOBBIX BBIPaKEHU,
COJEpKAIllMX CTENEHU C HATypaJbHBIM IIOKA3aTEJEeM, CTENEHU C LENbIM OTPULATEIIBHBIM
IIOKAa3aTeNeM;

BBINOJIHATE HECJIOXKHBIE MPeoOpa3oBaHMsl LENbIX BBIPAKEHUH: pacKpbIBaTh CKOOKH, MPHBOIHUTH
10JI00HBIE ClIaraeMble;

UCIOJIb30BaTh (OPMYJIBI COKpAIIEHHOTO YMHOXXEHHs (KBaapaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTb KBAAPATOB) [yl YIPOIIEHUS BEIYUCICHUM 3HAUEHUHN BBIPAXKEHU;

BBITIOJIHATh HECJIOXKHBIE MPeo0pa3oBaHUs JIPOOHO-TMHEHHBIX BBIPAXKEHUM M BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSIMH.

B noBceaqHeBHOM )KU3HU U IIPH U3YYCHUHU NPYIUX IIPEIAMETOB:

IOHUMATb CMBICJI 3alIMCHU YUCJIa B CTAHAAPTHOM BU/IC;
13



e  omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHJAPTHAS 3aIIHCh YHCIay.

Yuyenuk MNOJYYHUT BO3MOKHOCTb HAYYUTLCH:

e ONEpUpPOBATh MOHATUSAMM CTENEHM C HATypalbHbIM IIOKa3aTelleM, CTENeHH C IeJIbIM
OTPULIATEIIHBIM IIOKA3aTEeNIeM;

®  BBHINOJHATH NpPeoOpa3oBaHUS UENbIX BBIPAKEHUH: HCUCTBUS C OJHOWIEHAMH (CIIOKEHHE,
BBIUUTAHNE, YMHOXKEHHUE), JCHCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BEBIYUTAHNE, YMHOXKCHUE);

®  BBINOJHATh PA3JI0XKEHUE MHOTOYJICHOB HAa MHOXHTEIM OJHUM H3 CHOCOOOB: BBIHECEHHE 3a
CKOOKY, 'pyNIIMPOBKA, UCII0JIb30BaHHE (POPMYIT COKPAILIEHHOTO YMHOXEHHUS;

®  BBIICIATH KBAJPAT CYMMBI H Pa3HOCTH OJHOYJICHOB,;

®  DPACKJIAAbIBATh HA MHOXKUTEIMU KBAJAPATHBIN TPEXWIECH;

®  BBINOJHATH NPEOOPA30BaHUS BBIPAKEHHMA, COACPIKAIIMX CTETNEHU C IIETBIMH OTPUIATEIbHBIMH
[OKa3aTessIMU, MIEPEXOIUTh OT 3allUCH B BUJE CTEICHU C LIEJIbIM OTPHULIATEIIbHBIM I10Ka3aTesIeM K
3aIluCH B BUJE IPOOH;

®  HAy4YMTHCS BBINOJHATH MHOIOLIArOBblE MPe0oOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH, PUMEHSS
MIUPOKUI HAOOP CIIOCOOOB ¥ MPUEMOB;

B HOBCGHHCBHOﬁ KU3HU M TIPH U3YICHUH IPYIUX NMPEAMETOB:

®  BBINOJHATH MPEOOPA3OBAHMS U ICHCTBUS C YUCIAMU, 3aIIMCAHHBIMU B CTAaHIAPTHOM BHUJIC;

®  BHINOJHATH IPEOOpPa30BAHUS aNTeOPaNdeCcKUX BHIPAKEHHUH NPU PEIICHUH 33/1a4 APYTHX YIeOHBIX
MIPEIMETOB.

JIMHEVHBIE YPABHEHUS Y UX CUCTEMBbI

YuyeHukK HAY4YUTCH:
e omnepupoBaThb Ha 0a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO, YUCIOBOE PABEHCTBO, YypaBHEHUE,
KOPEHb YPaBHEHHUS, PEILICHUE YPABHEHHUS;
®  TIPOBEPATH CIIPABEIMBOCTH YHCIOBBIX PABEHCTB;
o pemaTI, CHUCTEMBI HECIIOKHBIX JII/IHef/'IHI)IX ypaBHeHHﬁ;
° HpOBCpHTB, SABJIACTCA JIX JAHHOC YUCIIO peHIGHI/IeM ypaBHeHm[;
®  UHTEPHPETUPOBATH PELICHMS CUCTEM YPAaBHEHHU HA KOOPAUHATHOM INIOCKOCTH.
B noBcegHeBHOM KU3HU U IPU U3YYEHUM JAPYTUX NPeIMETOB:
® COCTaBIIATh M pEIIaTh JMHEHHBbIE YpAaBHEHHS MpPU PEIICHUH 3a/1ay, BO3HUKAIOIIMX B APYIHX
y4eOHBIX MpeaMeTax.
Y4eHHuK MOJIyYUT BO3MOKHOCTb HAYYUTHCSH:
® ONEepUpPOBATH MOHATHUIMHU: YpaBHEHHE, KOPEHb YpPaBHEHMUs, PaBHOCWIIbHBIE ypaBHEHHS, 00JacTh
ompe/ielICHUs] ypaBHEHUS;
e pemiarb JIMHEHHbIE YpPaBHEHUS U YypPAaBHEHMs, CBOAUMBIE K JIMHEMHBIM C MOMOIIBIO
TOXKJIECTBEHHBIX MpeoOpa3zoBaHmil;
pemars ApOOHO-JIMHENHbIE YPaBHEHUS;
peniaTh ypaBHEHHS CIIOCOOOM pa3lIOKEHHUSI HA MHOKHUTEINIU 1 3aMEHBI TIEPEMEHHOH;
peuiaTh JIMHEMHbIE YpaBHEHUS C TapaMeTPaMU;
peunaTh HECIOXKHbIE CUCTEMbI JUHEHHBIX YPABHEHUN C TapaMeTpaMy;
penaTh HECIOXKHbIE YPaBHEHHUS B LIEJIBIX YHCIIaX.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMETOB:
® COCTaBJIATb U pEIIaTh JIMHEWHbIE, YpPaBHEHHUS, K HHUM CBOJSILIUECS, CHUCTEMBbI JMHEHHBIX
ypaBHEHUH NIPU PEIICHUH 3a7a4 APYTUX YICOHBIX IPEIMETOB;
® BBINOJHATH OLEHKY MpaBAONOA00Ms pe3yabTaTOB, IOJYyYaEMbIX IPU PEIIEHUU JUHEHHBIX
ypaBHEHUH U CHCTEM JIMHEWHBIX YPaBHEHUH TPU PEIICHUH 3a/1a4 APYTUX YUeOHBIX PEIMETOB;
L] BI)I6I/IpaTB COOTBeTCTBYIOH_[I/Ie ypaBHeHI/ISI NN UX CHUCTEMBI IJI1 COCTAaBJICHUA MaTeMaTI/I'-IeCKOI\/'I
MOJIEY 3aIaHHOM peabHON CUTYallUH WIIM NPUKIIAHON 3a1a4H;
® yMETb MHTEPHPETUPOBATH MOJYUYECHHBIH MpPHU PEIICHUH YPaBHEHWS, WM CHUCTEMbl PE3yJbTaT B
KOHTEKCTE 3aJJaHHOM peabHON CUTYallud UM MPUKJIAAHON 3a/1a4u.
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DYHKIUU

Y4YeHUK HAYYUTCH:

HaXOJUTh 3HaUYCeHUE (QYHKIUH 110 33JJaAHHOMY 3HAUYEHHUIO apTyMEHTA;

HAXO/WTh 3HAUCHHE apryMeHTa 110 3aJaHHOMY 3HAYEeHUIO (YHKIIUU B HECIOKHBIX CUTYalUsX;
OTIPEJIeNIATh TOJIOKEHUE TOYKHU MO €€ KOOpAWHATaM, KOOPAMHATHI TOUYKH MO €€ TOJO0XKECHUIO Ha
KOOPJAMHATHOM MIIOCKOCTH;

CTPOUTH rpaduK JTUHEHHON (YHKIINU;

MIPOBEPSITH, SABJSICTCS JIW JaHHBIA rpaduk rpapukoM 3agaHHON (QyHKIUU (JTUHEHHOH, 00paTHOM
MIPOIMOPLIMOHAIBHOCTH);

OTIpeNIeNIATh MPUOMMHKEHHBIC 3HAUCHUS KOOPMHAT TOYKH NepeceueHus rpadukoB GyHKINHT;

B noBceHeBHOM KNU3HH M NIPH U3yYE€HUH APYTHUX NMPeIMETOB:

UCIIOJIb30BaTh TpaUKU peallbHbIX MPOIECCOB M 3aBUCHMOCTEH MJIsi ONpPENENICHUsS MX CBOWCTB
(HauOonplIMe W HAWMEHBLINE 3HAYEHUS, MPOMEXYTKH BO3pacTaHuss M yObIBaHMs, 00IacTU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHHUH U T.11.);

UCIOJIb30BaTh CBOMCTBA JUMHEHHOW (QyHKIMM M ee TrpaduK MpH pPElIeHUH 3aJad U3 JIPYrux
y4eOHBIX IPEIMETOB.

Yuyenuk MOJIYYMT BO3SMOKHOCTb HAYYUTHCH:

OTIEPUPOBATH MOHATUAME: ()YHKIIMOHAIBHAS 3aBUCUMOCTbD, (PYHKIUS, TpapuK GyHKINHU, CLIOCOOBI
3aJaHus (PYHKUWH, apryMEHT M 3HaueHWe (QYHKIWH, 00JacTh ONpPENCNCHHS M MHOXKECTBO
3HAUYeHWH (YHKIMH, HYTU (QYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBAa, MOHOTOHHOCTh (DYHKIIHH,
94ETHOCTH/HEYETHOCTH (PYHKIIUH,

® CTpPOUTH rpaduKu JIMHEHHONU QYHKIIMU, OOPATHOMN MPOMOPIHMOHATBHOCTH;

B noBceqHeBHOI KM3HU M NIPU U3YYE€HUH IPYTHX NMPEAMETOB:

WUIIOCTPUPOBATh C TIOMOIIBIO TrpauKka peaJbHyI0 3aBUCMMOCTb WM IpOIEcC IO HX
XapaKTEePUCTUKAM;

MCIOJIb30BaTh CBOWMCTBA M IrpauK JIMHEHHONW (HYHKIIUHU MPU PEIICHUH 337a4 U3 JIPYTHX y4eOHBIX
MIPEIMETOB.

TEKCTOBBIE 3AJIAYN

Y4YeHUK HAYYMTCH:

peaTh HECJIIOKHBIC CHOKCTHBIC 3aa4l pa3HbIX TUIIOB HAa BCC apI/I(l)MCTI/I‘-IeCKI/Ie HGﬁCTBHfI;
CTPOUTH MOJCJIb YCIIOBHA 3ala4n (B BHUAC Ta6J'II/II_II>I, CXEMbI, pUCYHKA HUJIN ypaBHeHI/ISI), B KOTOpOfI
AAaHbI 3HAYCHUA IBYX U3 TpéX B3aUMOCBA3aHHBIX BCJIMUNH, C LICJIBIO ITIOUCKA PCIICHUS 3a1a4U;
OCYHICCTBJIATH croco0 moucka peIICHHUA 3aaa4u, B KOTOPOM paCCYKACHUEC CTPOUTCA OT YCJIOBHA K
TpeOOBAHUIO UITU OT TPEOOBAHUS K YCIIOBUIO;

COCTAaBJIATH IIJIaH PCHICHUSA 3a/1avU;

BBIACIIATD 3TAllbl PCIICHUA 3a1a4U;

HUHTCPpHIPCTUPOBATL BBIYHUCIUTCIIBHBIC PE3YJIbTATHI B 3a1a4€, UCCIICA0BATH IMMOJIYYCHHOC PCIICHHUC
3aJ1a4u;

3HATh pa3Inuue CKOpocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUEHUSI U IO TEUEHUIO PEKH;
peuaTth 3aJa4 Ha HAXOKACHUC YaCTH YUCJIa U YUCJIa 110 €0 YaCTH,;

peliaTh 3aJa4r pPAa3HbIX TUIIOB (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KCHI/IC), CBA3BIBAIOMIUX TpHU
BCJIMYHHBI, BBIACIATH 9TU BEJIMYUHBI 1 OTHOIICHUSA MCIKAY HUMH,

HaxXOJUThb MPOLCHT OT YKCiia, YUCJIO IO NPOUCHTY OT HEr0, HAXOAUTh MPOLUCHTHOC CHUXXCHUC U
IMPOUCHTHOC MMOBBIICHUEC BEJINYHNHBI;

peuiaTh HECCJIIOKHBIC JIOTUYCCKUC 3a/1a9Y MCTOIOM paccyxc;[eHHﬁ.

B noBceaqHeBHOM )KU3HU U IIPH U3YYCHUHU APYIUX IIPECIAMETOB:

BBIJIBUTATh T'MIIOTE3bI O BOBMOXKHBIX MPEETbHBIX 3HAUYCHUSIX UCKOMBIX B 33jjaue BEJIWYMH (JeaTh
MPUKUAKY).

Y4yeHuk MNOJIYYMT BO3MOKHOCTb HAYYUTLCH:
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peliaTh TPOCThIC U CIIOKHBIE 334U PAa3HBIX TUIIOB, a TAKXKE 33a4d TOBBIIIICHHON TPYIHOCTH;
WCIIOJIb30BaTh Pa3HbIC KPATKHUE 3alMCH KaK MOJIENHM TEKCTOB CJIOXHBIX 3a1ad JUIsl MOCTPOCHUS
MTOMCKOBOW CXEMBI U PEIICHU 3a/1a4;

3HaThb W TMPUMEHATh o0a crmocoba Toucka pemieHds 3anad (0T TpeOOBaHUS K YCIOBHIO M OT
YCJIOBHUS K TPeOOBAHUIO);

MOJIETTUPOBATh PACCYKICHUS MPU MOUCKE PEIICHHUs 33]]a4 ¢ TOMOIIbIO Tpad-CXeMbI;

BBIJICTISIT ATAIbI PEHICHUS 3a/1a4H U COJIep KaHUe KaXKIO0ro ITara;

yMETh BBIOMPATh ONTHUMAJBHBIM METOJA pEIIeHUs 3aJadyd M OCO3HaBaThb BBIOOP METOJa,
paccMatpuBaTh pa3IMyHbIE METOIbl, HAXOAUTH Pa3HbIe PEIICHUS 3a]]a4, €CJIK BO3MOXKHO;
aHAJIM3UPOBATH 3aTPYIHEHUS MIPH PEIICHUU 3a7a4;

BBITIONTHSATE Pa3iIMYHbIC TPE0Opa30BaHus MPEUIOKCHHON 3a/1a4l, KOHCTPYHPOBATh HOBBIC 3a7a9u
13 JaHHOM, B TOM YHCJIe OOpaTHEIE;

WHTEPIPETUPOBATh BBIUMCIUTEIBHBIC PE3YNIbTATHl B 337a4€, UCCICNIOBAThH MOIYYEHHOE PEIICHHE
3a/1a4u;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTyallMM B3aMMHOTO PACIOJIOKEHHS JBYX OOBEKTOB H
M3MEHEHHE UX XapaKTepUCTUK MPH COBMECTHOM JIBUKEHUU (CKOPOCTh, BPEMsl, paCCTOSHUE) TPU
pelIeHnr 3a/ad Ha JBUKCHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIIOJIOXKHBIX
HaIpaBJICHUSAX;

WCCIICIOBAaTh BCEBO3MOXKHBIC CHUTYalldd TMPU pPEHICHUM 3a7ad Ha JIBIDKCHHE 110 peEKe,
paccMaTpuBaTh Pa3HbIC CUCTEMBI OTCUETA;

peliaTh pa3HoOOpa3HbIE 33/1aYU «HA YaCTU»,

pemate U OOOCHOBBIBATH CBOE pEIICHUE 3a7ad (BBLAETATh MaTEeMaTHYECKyl0 OCHOBY) Ha
HAXO0XJICHHUE YaCTH YKCIIa M YUCJIA M0 €r0 YacTH Ha OCHOBE KOHKPETHOT'O CMbICA IPOOH;
OCO3HABaTh U OOBSICHITh WIACHTHYHOCTD 3374 PA3HBIX THUIIOB, CBS3BIBAIOIINX TPU BEIMYUHBI (HA
paboTy, Ha TOKYIIKH, Ha JABM)KEHUE). BBIACNATH ITH BEJIUYUHBI U OTHOIICHUS MEXAYy HHUMH,
MPUMEHSTh UX MPHU PELUICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;
BJIAJICTh OCHOBHBIMHU METOJaMH PEIICHUS 33]1a4 Ha CMECH, CIUIaBbI, KOHIICHTPAIUH;

peliaTh 3a7a4d Ha MPOLICHTHI, B TOM YHCIE, CIOXHBIE MPOIEHTHl ¢ 00OCHOBAHHMEM, HCHOJIb3Ys
pasHbIe CIIOCOOBI;

peliaTh JOrMYeCKHe 3aJlaqd Pa3HbIMH CIIOCOOAMH, B TOM YHCIE, C JBYMs OJIOKAMU U C TpPeMs
0JI0KaMH JTaHHBIX C IIOMOIIBIO TAOJIHIL;

pemars 3aJadyd M0 KOMOMHATOPUKE W TEOPUU BEPOSITHOCTEH Ha OCHOBE HCIOIb30BaHU
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEILICHUE;

OBJIAJICTh OCHOBHBIMH METOJIaMU PEIICHHSI CFOJKETHBIX 3a1a49: apu(PMETHICCKHNA, aIreOpanvaecKuii,
nepebop BapuaHTOB, TEOMETPUUICCKUH, TpadUUeCKUii, TPUMEHITh UX B HOBBIX MO CPAaBHECHHUIO C
W3YYCHHBIMU CUTYaIIHIX.

B noBceaHeBHOM KM3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

BBIIETISITH NPU PELICHUH 33]]a4 XapaKTePUCTUKH pacCMAaTpUBAEMON B 3aj7jaue CUTyal[uH, OTJINYHbIE
OT peaJIbHBIX (T€, OT KOTOPBhIX aOCTParupoBaIMCh), KOHCTPYHPOBATh HOBBIE CUTYaLUU C YYETOM
3TUX XapaKTEPUCTUK, B YACTHOCTH, [IPH PEILICHUH 33/1a4 Ha KOHIIEHTPAIH, YYUTHIBATH INIOTHOCTh
BELIECTBA;

pelars U KOHCTPYHPOBATh 33Jjaud Ha OCHOBE PACCMOTPEHHUS PEAIbHBIX CUTYallUi, B KOTOPHIX HE
TpeOyeTcsl TOUHBIN BBIYMCIUTENbHBIN pE3yibTarT;

pelaTh 3aJa4y Ha ABM)KEHUE 110 PEKE, pacCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.

HNCTOPUSI MATEMATUKH

Y4YeHUK HAYYHTCH:

ONKCBIBATH OTACIIbHBIC BBIAIOIIMECS PE3YyIbTaThl, IOJIYYCHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU Kak
HayKH;

3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3M C OTEUYECTBEHHOW M BCEMUPHOM
HCTOPUEH;

ITIOHUMATh POJIb MaTEMAaTHKU B pa3BuTHH Poccun.

Yuyenuk MOJIYYMT BO3ZMOKHOCTb HAYYUTBHCH:
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o XapaKTepI/I3OBaTB BKJIaJd BBIJAOIIUXCSI MATECMATHKOB B pa3BI/ITI/IC MAaTEMAaTUKNU U HUHBIX Hay‘-IHBIX
oOJacreii;
e  [IOHMMAaTh POJIb MATEMATUKH B Pa3BUTHUU Poccum.

METOJIbLI MATEMATHUKH

YuyeHuk HAY4YUTCA:

e  BBIOMpATH MOAXOMASIINN W3YYCHHBIH METOJ JUIS PEIICHHH W3YyYEHHBIX THUIIOB MATEeMATHUECKUX
3aj1a4;

® [PUBOJUTH NMPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIICH TEHUCTBUTEIBHOCTH U
MPOU3BEJCHUSIX UCKYCCTBA.

YuyeHuk MOJIYYMT BO3ZMOKHOCTH HAYYUTHCH:

®  HCIIOJIb3YS U3YUYECHHBIE METO/bI, IPOBOJUTH JOKA3aTEIHCTBO, BBITIOIHSITE ONPOBEPKEHUE;

e  BHIOMpATH U3yYEHHBIC METOJIBI M MX KOMOWHAIIMH VISl PEIICHUS MAaTEMAaTHYECKUX 3a71a4;

®  HCMOJIb30BaTh MAaTEMaTUYECKHWE 3HAHUA JUISl ONMCAaHUS 3aKOHOMEPHOCTEM B OKpY’Karouien
JIEHCTBUTEILHOCTH U MPOU3BEJICHUSIX UCKYCCTBA;

® [IPUMEHATH NMPOCTEUIIME MPOTrPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI
[pY PELICHUH MAaTEMATHYECKUX 3aa4.

CPEJACTBA KOHTPOJIsA
B xoz1e u3yueHus cojep:kaHusi NpeaMeTa, HCNOJIL3YI0 ceayrnme (opMbl

KOHTPOJISA:

e MATEMATHICCKUEC TPEHAKEPDI, /I ITPOBCPKU 3HAHUHN U CBOCBPCMCHHOTI'O YCTPAHCHUSA HpO6€JIOB B

3HaHUAX.
e TECThI

Hcnosnb3yro TECThI IBYX BUIOB:

- KOMIUICKCHBIC, JIJISl IPOBECHUS HAYaIBHOTO U UTOTOBOTO CPE30B;

- IMarHOCTUYECKHE, TTPOBEPSIONINE YPOBEHb YCBOCHUS TEMBI HA MOMEHT IIPOBECHHUS TECTa

Tectol ncnonb3yro kak aBropekue (3 YMK), Tak u pazpaboranusie camocTositensHo. [Ipu
COCTaBJICHUH TECTOB OMUPAIOCH HA PA3IMYHBIC JOMYIICHHBIC H PEKOMEHIOBAaHHBIC JIUIAKTHUECKUE
MaTepuagbl ¥ METOAMYECKHE MTOCOOUS 10 IPEaMETY.

ycTHas (hpoHTATBbHAS PadoTAa, /IS TPOBEPKH YPOBHS YCBOCHUS TEOPETHUYECKOTO MaTepHalia.
MaTeMaTH4YecKUe INKTAHThI, CAMOCTOSTEIbHbIe PA0OTHI, /I TPOBEPKU YCBOCHUSI OCHOBHBIX
0a30BBIX YMEHUH ¥ HaBBIKOB.

M0 OKOHYAHUIO U3YYCHHS TEMBI IPOBOXKY MPAOUUUOHHbLE (hPOHMAIbHbIE KOHMPOIbHbIE PAOONLbL,
MIPU COCTABJICHUH KOTOPBIX, UCIIOJIb3YIO YPOBHEBYIO U] depeHInaIuio.

IK3aMeHAIMOHHBII YPOK, /Ui KOMITJIEKCHOM MTPOBEPKU YPOBHS MOJATOTOBKH 00YUaIOLIErocs Ha
MOMEHT OKOHYaHus 7 Kjacca.

CUCTEMA OLLEHUBAHUA

IIpu onenke 3HaHMN, YMEHUI M HABBIKOB ydallluxXcs CJIEIyeT yYUTHIBATh BCe OMIMOKU (TpyOble U
HerpyOble) U HEeT0UETHI.

I'pyObiMu cuuTaOTCHA OIUOKH:
® HC3HAHHUEC ONpEACIICHUA OCHOBHBIX HOHSITI/II71, 3aKOHOB, IIpaBWJI, OCHOBHBIX MMOI0KEHNH TCOpHHU,
He3HaHue GopMyII, OOIIETTIPUHITHIX CUMBOJIOB 0003HAYEHUN BETUYNH, €IUHUI] UX U3MEPEHUS,
e He3HAHNE HaUMEHOBaHMIA CAWUHUI UBMCPCHUA,
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® HEYMEHME BBIICIUTD B OTBETE IJIABHOE;

® HEyMEHME IPUMEHATh 3HAHU, aJITOPUTMBI 1711 pELICHMS 3a/1a4;

® HCYMCHHE JIeJIaTh BBIBOIBI U 000OIIICHHS;

® HEYMEHHE YUTaTh U CTPOUTH IpaduKy;

® HEYMEHHUE I10JIb30BaThCsl IEPBOMCTOYHUKAMH, YUEOHUKOM U CIIPABOYHUKAMU;

® [10TEPsA KOPHS MJIM COXPaHEHUE IIOCTOPOHHETO KOPHS;

e oTOpackiBaHKe 0€3 00BICHEHUN OJHOTO U3 HUX;

® PaBHO3HAYHbIE UM OIINOKHY;

® BEIUMCIIUTENIbHBIEC OIIMOKH, €CII OHU HE SIBJISIOTCS OMUCKOI;

® JJOTHYECKUE OMNOKHU

® BLIYMCIIUTENIBHBIE OLIMOKY B IPUMEPAX U 3a/1a4ax;

¢ OIIMOKY HA HE3HAHUE TOPSAIKA BHITOTHEHHUS apu(METHUECKUX ACHCTBUI;,

® HENPaBUWJIBHOE pellIeHHE 3a7auu (IPONYyCK AeWCTBUH, HENPaBUIbHBIN BEIOOp ACHCTBHIMA, IUIITHEE
NeNCTBUE);

® HEJIOBEJICHUE 10 KOHIIA PEIIECHUS 3aJa4l WM IPUMEPa;

® HEBBINOJIHEHHOE 3a/JaHue

® HENPaBWJIBHBIN BHIOOP TOPSIZIKA BHIOJHEHHS ICHCTBUI B BHIPAKCHUU;

® [IPOITYCK HYJISl B YaCTHOM IIpH JEJICHUH HATYypalIbHBIX YHCEN U IECATUUYHBIX Ipo0eii;

® HEIMIPaBWJIbHBII BBIOOP 3HAKA B PE3YJILTATE BBIIIOJIHEHUS JEHCTBUIM HaJl MOJIOKUTEIbHBIMU U

OTPHIIATEIIEHBIMU YHCIIAMU; & TaK K€ IMIPU PACKPBITUU CKOOOK U TPH MEPEHOCE CIIaraeéMbIX U3 OJHON
4acTU ypaBHEHUS B JAPYTYIO;

® HEMIpaBUWJIbHBII BBIOOp AEWCTBUI NIPU PEIIEHUN TEKCTOBBIX 3a/1a4;

® HEMIPABWIBHOE U3MEPEHME WIIN ITIOCTPOEHHUE yIila C IOMOLIBIO TPAHCIIOPTHPA, CBA3AHHOE C
OTCYTCTBHEM YMEHUS BBIOMPATh HY)KHYIO LIKAIY;

® HEMIPABWIBHOE MTPOBEACHUE MEPIICHANKYJIISAPA K IIPSAMOM WM BBICOT B TYIIOYT'OJIbHOM TPEYIOJIbHUKE;

® YMHO>KCHHE TI0Ka3aTelel IPU YMHOKEHUU CTENIEHEN C OJIMHAKOBBIMY OCHOBAaHUSAMU;

® 3aMEHA YaCTHOI'O JAECATUYHBIX ApO0OEH YaCTHBIM LIEJIbIX YHCEN B TOM Cy4yae, KOrJa B IEIUTENIE 110CIIe
3arsATol MeHbIIe HU(p, YeEM B ACTHUMOM;

e -HeyMeHHEe CPOPMYIMPOBATH MPEATIOKEHUE, 00OpaTHOE TaHHOU TEOpeME;

K HerpyObiM omiuOkam cieayer OTHEeCTH:

® HETOYHOCTh (OPMYIHPOBOK, OIpENEICHUM, IMOHATHI, Teopui, BbI3BaHHAs HEIMOJHOTOM OXBaTa

OCHOBHBIX IMPU3HAKOB OMNPEACIACMOI0 IMOHATHA WA 3aMEHOM OJHOIO - ABYX M3 OTHUX INPU3HAKOB
BTOPOCTCTICHHBIMMU

® HETOYHOCTh Ipaduka;
e HEpallMOHAJIBHBIA METOJl peIIeHUs 3aJa4d WIM HEJIOCTaTOYHO TNPOJyMaHHBIH IUIaH OTBETa

(HapymeHHe JIOTUKH, ITOAMEHA OTACIILHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHLIMI/I);

® HEepalMOHAJIbHBIE METO/IbI pabOThI CO CIIPABOYHOM M IPYroi JIUTEPaTypOi;
e HEyMEHUE pelaTh 3a/1a4H, BBIIIOJIHATD 33aJJaHUS B OOIIEM BUJIE
e HEIpaBUJIbHASA IIOCTAHOBKA BOIIPOCA K ACHCTBHUIO IIPU PEIICHUH 331a4H;

HEBEpHO c(OPMYJIMPOBAHHBIN OTBET 3aJauu;

HEIPaBUIILHOE CIIUCBIBAHUE JAHHBIX YHUCEIl, 3HAKOB;

HE/I0BE/IEHUE 10 KOHIIa MpeoOpa3oBaHuil.

HEIPaBUJIbHAS CCBUIKA HA COYETATEIbHBIN U PaCIPENCIUTEIbHbBIN 3aKOHBI IIPU BBIYUCICHUSAX;

HEMpaBUJIBHOE HCIIOJIb30BAaHUE B OTACIBHBIX CIydasX HaWMEHOBaHU, Hampumep, 00O3HaUYeHHE
€IMHUIL JUIMHBI JJIs1 €IMHUII TUTOIIAIN U 00beMa;

COXpAaHEHHE B OKOHYATEJIbHOM pEe3yJIbTaTe MpU BBIUMCICHUSIX WIM MPeoOpa3OBaHUAX BBIpAKEHUN
HEMpPaBUJIbHOM IpOOH MIIM COKPATUMOM IpoOH

npuBeJeHHne ApoOeil He K Hanbosee MPoCcToMy 00IIeMy 3HaAMEHATeIIo;

Henpoyeramu ABJIAIOTCA:
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® HEpalHOHAJIbHBIC IPHUEMbI BHIYHUCICHUH U TPeoOpa3oBaHui;

e HeOpeXHOE BHITIOJIHEHHUE 3aMHCel, YepTexei, cxeM, TpapuKoB.
Ouenka omeema yuauje2ocsa Npyu yCTHOM OIIPOCE U OLIEHKA MUCbMEHHON KOHTPOJIBbHOM paboThI
MIPOBOJIUTCS IO MATHOAIILHON CHCTEME.
Kak 3a ycTHBIN OTBET, TaK U 3a IMCbMEHHYIO KOHTPOJIbHYIO Pa0OTy MOXKET ObITh BBICTABJIEHA OJ[HA U3
OTMETOK: 5,4,3,2.
Ol{@HKa YCmHbBIX omeenioe
a) Omeem oyenusaemca ommemkou “5”, ecny ydanuncs:
1) HOTHOCTBIO PacKpblI COAEpPIKaHUE MaTepualia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U
Y4€OHHUKOM;
2) 30K MaTEepUal IPAMOTHBIM SI3bIKOM, TOYHO UCIOJIB3Yysl MAaTEMaTHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY, B OIIPEAEICHHOMN JIOTMYECKON M0CIIe10BATEIbHOCTH;
3) mpaBWIIBHO BBHITIOJIHUI PUCYHKH, YEPTEKH, rPauKu, COMyTCTBYIOILINE OTBETY;
4) nokasan yMeHHE WILIOCTPUPOBATh TEOPHIO KOHKPETHBIMU IPUMEPaMU, IPUMEHATh B HOBOH
CUTYallU{ TPY BBITOJHEHUU PAKTUIECKOTO 3a/1aHHS;
5) NpoJIEMOHCTPUPOBAJI YCBOCHHUE PaHEE U3YUYEHHBIX COMYTCTBYIOIIUX BOIIPOCOB, CPOPMUPOBAHHOCTh
¥ YCTOHYHMBOCTH UCIIOJIB3YEMBIX IPH OTBETE YMEHUI U HABBIKOB,;
6) oTBeyasi CaMOCTOATENIbHO, 0€3 HAaBOIAIIMX BOIPOCOB YUUTEJIS.
Bo3MokHBI 1-2 HETOYHOCTH MTPHU OCBEUICHUN BTOPOCTETIEHHBIX BOIIPOCOB WJIM B BBIKJIQJKAaX, KOTOPBIE
YUYEHHMK JIETKO MCIIPaBUJI MIOCJIE 3aMEUaHUsl YUUTEIIs.
0) Omeem oyenusaemcsa ommemkou “4”, eciau yn0BIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLIEHKY
“5”, HO IPU PTOM MUMEET OJUH U3 HEJOUYETOB:
1) B u3n0K€HUH 1ONYLIEHBI HEOOIbIINE IPOOEIIbI, HE UCKA3UBILNE MAaTEMAaTHUECKOE COAEpKAHHUE
OTBETAa;
2) nomnyliueHsl 1-2 Hego4eTa Npu OCBELIEHUH OCHOBHOI'O COJIEpKaHUsl OTBETA, UCIPABICHHBIE IIOCTIE
3aMeYaHus yUuTes;
3) nonyuieHsl omuOKa wiK 0oJiee AByX HEJOUETOB MPU OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WU B
BBIKJIJIKaX, JIETKO UCIPABJICHHBIE TIOCIE 3aMEUAHUS YUUTEIS.
6) Omeem ouenusaemcsa ommemkou “3”, eciu:
1) HeToJIHO PacKPHITO CoEpKaHNe MaTepHraia (CoIepKaHue U3JI0KEHO (pparMeHTapHO, HE BCETaa
II0CJIeI0BATENbHO), HO IIOKA3aHO 00llee MOHUMaHUe BOIPOca U MPOJEMOHCTPUPOBAHbI YMEHHUS,
JOCTaTOYHBIC IS TATBbHEHIIIETO YCBOCHHS TPOTPaMMBEI,
2) UMeNUCh 3aTPYAHEHUS WU JIOMYILEHb! OIMOKH B OINpeIeIeHUH MOHIATUH, UCIIOIb30BaHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, YEPTEkKaX, BHIKIIA/IKaX, UCIIPAaBIEHHBIE IOCIE HECKOJIBKUX
HaBOJISIINX BOIIPOCOB YUUTEIIS;
3) YYEHHUK HE CTIPaBHJICS C MPUMEHEHHEM TEOPHUH B HOBOM CHUTYAIMH MTPH BHITOJHEHUH
MPAKTUYECKOI 0 33/1aHuUs, HO BBIIIOJIHUI 00s13aTeIbHOE 3a/1aHueE.
2) Omeem ouenusaemcsa ommemkoil “2”, eciu:
1) He pacKphITO cozepKaHUe yueOHOro MaTepuana;
2) oOHapy»€eHO HEe3HAHME WIN HE IOHMMaHue Y4eHUKOM OoJiblIeil uiu Hanboliee BaXKHON 4acTH
y4eOHOro MaTepuana;
3) momymieHsl OMMOKY B OTIPEICIICHNH TIOHATHS, TIPY MCIIOJIb30BAaHIUH MaTEeMaTHIECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEeKaxX WM rpaduKax, B BBIKIAIKAX, KOTOPbIE HE UCTIPABIIEHBI OCTE
HECKOJIbKUX HaBOJSILMX BOIIPOCOB YUUTES.

0ueuueauue RUCOBMEHHbBIX Koumponbublxpaﬁom
OTBET OIIEHUBAETCS OMMEMKOIL «5», €CIN:
e paboTa BBIMOJIHEHA TTOJTHOCTHIO;
® B JIOTUYECKUX PACCYKJICHUAX U OOOCHOBAHHH PEIICHUs HET MPOOeIOB U OMNOOK;
® B pEIICHUH HET MAaTeMaTHYECKUX OIMUOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHUCKA, KOTOpas He
SIBJISICTCSI CJISJICTBUEM HE3HAHUS WM HEMMOHUMAHUs y9eOHOTO MaTepHaa).
Ommemka «4» CTaBUTCS B CIEAYIOLIUX CIyYasix:
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e paboTa BBHINOJTHEHA MOJHOCTHIO, HO 0OOCHOBAHHMS IIArOB PEIICHHS] HETOCTATOYHBI (€CII YMEHHUE
000CHOBBIBATh PACCYKIEHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM IMTPOBEPKH);

e JIONYIIEHBI OJHA OIMMOKA WJIM €CTh JIBa — TPU HEJA0UYETa B BBIKJIAJIKAX, PUCYHKAX, YEPTEkKaX HIH
rpadukax (€ciau 3TH BHIBI Pa0OT HE SBISUIUCH CTICIUATEHBIM 00BEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, SCIIH:

e JIOMYIICHO OoJiee OJTHOM OMMOKU UK OoJiee ABYX — TPEX HEJOUYETOB B BBIKIIAJKAX, YEPTEKAX HIIU
rpadukax, HO yyammiicss 00JaaaeT o0s3aTebHBIMA YMEHHSIME 110 TIPOBEPSIEMOM TEMeE.

Ommemka «2» CTaBUTCS, SCIIH:

e JIOMYIICHBI CYIICCTBCHHBIC OMIMOKH, MMOKA3aBIKE, YTO YYAIIUHCS HE 00JamgaeT o0s3aTelbHBIMU
YMEHHSIMH T10 TAaHHOU TeMe B TIOJTHOU Mepe.

Yuutenb MOXKET HO8blcuHb _OmMMEmKy 33 OPUTMHAIBHBIA OTBET WJIM OPUTHHAIBHOE pEIICHUE,
KOTOPBIC CBUCTEIBCTBYIOT O BBICOKOM MAaTEMaTHYECKOM Pa3BUTHH YYAIIETOCs, a TaK )K€ 3a pelicHue
0oJjiee CIO0XKHOM 3a/layyl WM OTBETa Ha HauOoJiee TPYAHBIN BOMPOC, MPEIIOKEHHBIE CBEPX OOBIYHBIX
3aJaHUH.

OneHuBas OTBET Y4Yallerocss WM THUCBMEHHYIO KOHTPOJIBHYIO padoTy, y4YuTeldb JaeT YCTHO
KaueCTBEHHYIO XapaKTEPUCTUKY UX BBITTOJIHCHHUSL.

Ouenueanue peuienusn 00HOI 3a0auu, 00HO20 RPUMeEpPA, OMeema Ha 0OUH 60nNPOC.

310 HE0OX0IUMO, T. K. P YCTHOM OIPOCE MOYTH BCET/a AA€TCsS OJUH BOIPOC, Y JIOCKH, JIa YaCTO U
CaMOCTOSITEJIHO B KJIaCCE yyalluecs pelaroT oJHy 3anady. K Tomy ke ymeHue olleHUBaTh pellieHue
OJTHOM 3a/1a4M 00JIerdaeT OLIEHKY KOMIUIEKCHOTO 3aJaHHusl.

Pemenue 3a1aun 0OBIYHO COCTOUT U3 HECKOIbKUX IMANOE:

a) OCMBICJTICHHE YCIIOBUS U 1IeTU 3a7a4u;

0) BOSHMKHOBEHHE TUIaHA PEIICHUS;

B) OCYILIECTBIICHIE HAMEUEHHOIO TIJIaHa;

I') IPOBEpKa MOJy4YEHHOT'0 pe3yJibTaTa.

OneHuBasi BBHIIIOJIHEHHYIO paboTy, €CTECTBEHHO YUUTHIBATh PE3yJbTaThl ACSITEILHOCTH yYalllerocs Ha
Ka)KJIOM 3Talle; NPaBUIbHOCTh BHICKA3aHHOM HJIEH, TJIaHA PELLEHUS, a TaK e CTENEHb OCYIIECTBICHUS
3TOTO IJIaHa MPU BHICTABIEHUHU OLIEHKH HY)KHO CUMTATh pelaroimuMu. Takum oOpa3om, MpH OlEHKE
pelieHns 3aja4l HeOOXOIMMO YUYUTHIBaTh, HACKOJIBKO MPABUIIBHO yJalllUics MOHSUI €€, BbICKa3all JIU
OH IUIOJIOTBOPHYIO MJCI0 M KaK OCYLIECTBWJI HAMEUEHHBIN IIJIaH PELIEHUs, KAKME HABBIKM U YMEHHS
MI0Ka3aJjl, KaKue UCMOIb30BaJl 3HAHMUS.

IIpy ycTHOM OTBETE IO TEOPETHUECKOMY MaTepHally PEIIAIOIIMM SIBJISETCS YMEHHE DPacCyXkIaThb,
apryMeHTHPOBATh, IPUMEHATh paHEe M3YUYEHHBIM MaTepuai B J0Ka3aTeIbCTBAX, BUAECTh CBA3H MEXKIY
MOHATUSAMH, a TaK K€ YMETh TPAMOTHO U CTPOIHO MU3J1araTh CBOM MBICIIH.

YYEBHO-METOJANYECKHUE CPEACTBA OBYYEHUSA

OcHoBHas1 IuTepaTypa:

1. Aurebpa. CoopHHMK pabouux nporpamm. 7-9 kjaccel: mocodbue i yuurtened obuieoOpa3oBart.
opranuzanuii / [coctaButens T.A. Bypmucrpona]. — 2-e u3za. - M.: [Ipocsemenue, 2014.

2. AnreGpa.7 kmacc: ydueOHUK st oOmieoOpazoBar. opranuzanuii / [CM. Hukonsckuii, M.K.
[Toranos, H.H. Pemernukos, A.B. llleBkun]| — 2-e uza. - M.: [Ipocsemienue, 2015.

3. AnreGpa. Jlumaktudeckue MaTepuaibl. 7 Kiaacc: yued mocobue mjst 001meoopa3oBaT. opraHu3aimii/
M.K. Iloranos, A B IlleBkun. — 9-e uzn. — M.: IIpocsemenue, 2015.

4. Anrebpa. Tematmdeckue TecThl. 7 Kjacc: mocoOue mis obmieoOpa3oBar. opranuzanmii/ 11.B
Yynkos. — 4-e u3a. — M.: IIpocsenienue, 2014.

5. PabGouas terpaas mo anrebpe. 7 knacc: k yaeonuky C. M. Hukonbckoro u ap. «Anredpa. 7 kimacey.
OI'OC (x HoBomy yuebnuky) /C.I. XKypasnés, FO. B. Ilepenénkuna. — 3-e m3n. — M.:
W3 nmarenscTBO «OK3aMen», 2015.
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6. Anrebpa. Meroanueckue peKoMeHAANUU. 7 Kiacc: mocodue Juist odueoopazoBar. opranusanuili /
M.K. ITotanos, A.B. llleBkun. — M.: [Ipocsemenune, 2015.

IIporpammHoe obecnieyeHue:

1. Bwuramununslii kypc, 7 kiacc.

2. llpesentauuu ypokoB: «JIuHeilHble ypaBHEHUS C JByMs mepeMeHHbIMU», «KoopauHaTel Ha
IIJIOCKOCTU» U Jp.

O0opynoBanne u npudopbI:
1. Kommbrorep, MHTEpaKTUBHAS JOCKa;
2. Jlocka MarHuTHas, 000POT C KOOPAUHATHOMN CETKOI;
3. KoMiuiekT 4epTExXHBIX HHCTPYMEHTOB (KJIACCHBIX U pa3JJaTOYHBIX);

HNudopmannonnbie pecypebl
http://www.informika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/ — MuHucTEpCcTBO
o6paszoBanus PD;
5—11 xmaccsr: http://www .kokch.kts.ru/cdo/ — TectupoBanue online;
www.ege.edu.ru — opurranbHbi HHGOpMAIMOHHBIN opTan EI'D
http://edu.secna.ru/main/ — HoBble TexHOMIOTUH B 00pa30BaHUM;
http://www.rubricon.ru/; http://www.encyclopedia.ru — sHIUKIOTIEINH;

Iledazozuueckaa macmepckan, ypoxu ¢ Hnmepnem u muozoe opyzoe:
http://school-collection.edu.ru — eguHast KOJUIEKIHS HUPPOBBIX 00pPA30BATEIBHBIX PECYPCOB
http://www.openclass.ru — «OTKpBITBIN KJIacC» CETEBbIE 00pa30BaTEIbHbBIE COOOIIECTBA
http://www.researcher.ru - Untepner-nopran "HccnenoBarenbckas AesITENbHOCTD IIKOJIBHUKOB"
http://www.it-n.ru/ - ceTb TBOPUECKUX yUUTENEH

http://mat.1september.ru/ - uznarensctBo «llepBoe ceHTsI0psi. MaremaTuka»
http://www.profile-edu.ru — caiiT mpodunpHOTr0 00y4eHUs
http://festival.1september.ru/mathematics/ — negaroruueckuii ¢popym: decTruBanp neaaroru4eckmux
uneit «OTKpBITBIA YPOK»

http://pedsovet.su/— negarornyeckuii COBeT

H3zoamenvckue uenmpoi:

http://www.prosv.ru — caiit usnarenbctBa «[IpocBenienuey

http://www.vgf.ru — caiit M3narensckoro nenrpa "BEHTAHA-I'PAD"

http://www.drofa.ru — caiit uznarensctBa «JPODAY

http://www.astrel-spb.ru — caiiT nsnarenbcTBa « ACTpeib»

http://www.mnemozina.ru — caiit MOL] «MuHemo3nuna»
http://main-school.umk-garmoniya.ru/index.php — caiir U3narensctBo "Accounanna XXI Bex'
http://pycckoe-cinoBo.pd — cailt uznarenbcra Pycckoe cioBo

Oobpazoeamenvusle pecypcol:

http://www.math.ru/- 6Gubnuoreka, MeTUaTeKa, OJTMMITHATBI

http://www.bymath.net/ - Bcs snemenTapHas MaTeMaTHKa

http://www.exponenta.ru/ - o6pa3oBaTeIbHbII MaTeMaTUUYECKUI CalUT
http://math.rusolymp.ru/ - Bcepoccuiickasi OJTMMITHA 1A TITKOJTbHUKOB

http://zaba.ru — caiiT «MaTemaTnueckue OJIUMIINAABI U OJIMMIIMAHBIE 3aJa4k)
http://www.math-on-line.com/ - 3aauMaTenbHas MaTEMaTHKA

http://www.shevkin.ru/ - marematuka. [llkona. byaymee.

http://etudes.ru — caiiT «MaremMaTuuecKue TIOIbD»

http://uztest.ru u http://mathtest.ru — caiiTbl B TOMOIIb YUUTEINIO (COZepKaT 6a3y TeCTOB)
http://graphfunk.narod.ru — caiit «rpaguku QGyHKITHNA»

http://zadachi.mccme.ru —MHPOPMATMOHHO-IOUCKOBAsI CUCTEMA «3a/1a4M 110 TEOMETPUI
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