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AHHOTauMs K padoueii mporpamme
PabGouass mporpamma mpakTHKymMa 10 Yy4eOHOMY mpenMery «MareMaTtukay
MOJITOTOBJIEHA B COOTBETCTBUU C:
o denepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
obmero o6pa3oBanus (mpuka3 MuHHCTepcTBa mpocBemeHus Poccuiickoit
deneparuun oT 31.05.2021 Ne 287 ¢ u3sMeHEHUSIMU U JOTIOJTHEHUSIMHU );
o denepanbHOil  00pa3oBaTENbHOW  NPOrpaMMONM  OCHOBHOTO  OOLIETO
oOpa3oBaHus, yTBepkaeHHON mpukazoM Ne 370 MuHHCTEpCTBa TPOCBEIICHUS
Poccuiickoit @enepanuu ot 18.05.23 ¢ u3BMEHEHUAMU U JTONIOJTHEHUSIMH;
o npukazoM MuHnucrepcrBa npocsenieHus: Poccuiickoit @enepanuu ot 09.10.
2024 No704 o BHECEHMM HW3MEHEHMM B HEKOTOpPbIE NpHUKa3bl MHHHCTEPCTBA
[IPOCBEILICHUS Pocculickon denepanun, Kacaroumecs dbenepabHbIX
o0pa3oBaTeIbHBIX MPOTrpaMM HAYaJIbHOTO OOIIEro oOpa3oBaHUs, OCHOBHOIO
o0111ero oOpa3oBaHus U CPEHEro O0IIEro 00pa3oBaHMUS;
o dbenepanpHOil paboueil mporpaMMol MO MaTEMAaTHKE OCHOBHOTO OOIIETO
oOpazoBaHusi, MOCKBa;
° npukazom MunHucrtepcTtBa 1mpocsemieHuss Poccuiickon ®exepaunu 0T
23.07.2025 Ne 551 "OG ytBepxkaeHuu (QenepaabHOTO TEPEUHS DIECKTPOHHBIX
o0pa3oBaTeNbHBIX PECYPCOB, MOMYIIEHHBIX K HCIOJB30BAHUIO TMPHU peau3aiiu
UMEIOIIUX TOCYJAPCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTeIbHBIX MpOrpamMm
HavyaJbHOI'O OOIIEro, OCHOBHOI'O OOIIET0, CPeaHEro 00I1ero oopa3zoBanus';
o OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMOli OCHOBHOT'O OOIIEro 00pa3oBaHMS
qY OO «IlerpoBckas mkomaay;
o nporpammoit Bocnutanusa UY OO «lleTpoBckas mKoJay.
B snioxy mudpoBoit Tpanchopmammuu BceX cdep UeTOBEUECKOW NeSITeIbHOCTH
HEBO3MOXHO CTaTb OOpPa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BoM
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIIKOJE MaTeMaTUKa CIYKUT OMNOPHBIM
NpeaMETOM JUIsi U3YUYEHUs] CMEXKHBIX AHUCIUIUIMH, a TOCJe IIKOJbl peajbHOU
HEOOXOJMMOCThIO CTAHOBHUTCS HEINpephIBHOE oOpa3oBaHue, dYTO TpelyeT

MOJTHOIICHHOM 0a30Boi 001c00pa3oBaTeIbHON ITOATOTOBKH, B TOM 4YHCIE H



MaTeMaTUYeCKOH. DTO OOYCIOBJICHO TE€M, YTO B HAIKW JTHU PACTET YHCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TNPUMEHCHHEM MATEMaTHKH: U B
chepe HPKOHOMHUKHU, U B OU3HECE, U B TEXHOJOTMYECKHX O0JNACTSIX, U JlaKe B
ryMaHUTapHBIX cdepax. Takum o00pa3oMm, KpPyr MKOJBHUKOB, I KOTOPBIX
MaTeMaThKa MOXKET CTaThb 3HAYUMBIM IpeaMeToM, pacimpsercs. [IpakTudeckas
MOJIE3HOCTh MaTeMaTUKU OOYyCIOBJI€Ha TeM, UYTO €€ MPEeAMETOM SBIISIOTCA
dbyHIaMEHTAIbHBIE CTPYKTYpPhl HAIIETO MHUpa: MPOCTPAHCTBEHHBIE (OPMBI H
KOJIMYECTBEHHBIE OTHOILIIEHUS OT MPOCTEUIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM
OMBITE€, JO JOCTATOYHO CJOXXHBIX, HEOOXOAUMBIX [IJIi Pa3BUTHS HAyYHBIX U
MPUKIAIHBIX HWJeh. be3 KOHKPETHhIX MATEMAaTHYECKUX 3HAHWW 3aTPYIHEHO
MNOHMMAHUE TPUHILHUIOB YCTPOMCTBA M HCMOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HHTEPHPETAUs Pa3HOOOpa3HON COLMAIbHON, SKOHOMHUYECKOM,
noyMTudeckon uHdopmanmu, manodh(eKTUBHA TMOBCETHEBHAs IMpaKTHUECKas
JeAaTeNbHOCTh. KaXkaoMy 4YeloBEeKY B CBOEW JKU3HU NPUXOJIUTCS BBINOJIHATH
pPacy€Thl U COCTAaBISATH AJITOPUTMBI, HAXOJIUTh U MPUMEHATH (OPMYJIbI, BIAJETh
MPAKTUYECKUMHU MPUEMAMHU T€OMETPUYECKUX HU3MEPEHUM M MOCTPOCHUM, YUTATh
uH(popMaInio, NPeICTaBICHHYIO B BUE TaOJUIl, 1UarpaMM U rpadukoB, KUTh B
YCJIOBUSIX HEONPEAEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIM XapaKTep CIy4dailHbIX
coObIThii. OMHOBPEMEHHO C pacimupeHueM cdep NPUMEHEHHS MaTEeMaTUKHU B
COBPEMEHHOM O0I11eCTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTEeMaTUYECKUM CTUIIh
MBIIUIEHUS, IPOSIBIISIOLINIICS B ONPEIEIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce
M3YYEHHUs] MATEMAaTHUKW B apceHall MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ASAYKIUs, 0000IIeHne u
KOHKpETH3aIlis, aHalu3 W CHUHTE3, KiacCUpUKAIMs W CHUCTeMaTu3aIus,
abctparupoBanre u aHajorus. OOBEKTHl MaTEMAaTUYECKUX YMO3aKJIHOUYEHUM,
MpaBWia X KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (DOpMyITHUpOBaTh, 00OCHOBBIBAThH U JTIOKA3HIBATH
CY)KJICHHMSI, TeM CcaMbIM pa3BUBAIOT JIOTMUECKOE MblluieHUue. Beayias poib
MPUHAIJICKUT MATEeMAaTUKE W B (DOPMUPOBAHUH AITOPUTMHUUYECKOM KOMITOHEHTHI

MBIIIJICHUA HW BOCIIMTAaHHUU YMeHI/Iﬁ )IefICTBOBaTB 0 3aJaHHBIM aJIr'OPHUTMAaMm,



COBEpPIIIEHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBBIE. B mporiecce permienus
3aJja4 — OCHOBOM y4eOHOM e TEIbHOCTH Ha YPOKaX MaTEMaTUKH — Pa3BUBAIOTCS
TaKk)Ke TBOpYECKAas W MPUKJIAJHAS CTOPOHBI MbIUICHUS. OOydeHHEe MaTeMaTHKe
na€T BO3MOXKHOCTH pPa3BUBaTh y OOYYAIOMIUXCS TOUYHYIO, PALMOHAIBHYIO U
WHPOPMATUBHYIO pEuYb, YMEHHE OTOMpaTh HamOoJiee MOIXOSIINE SI3BIKOBBIC,
CUMBOJIMYECKHE, rpadruecKknue CpeicTBa I BRIPAKEHUS CYKICHUN W HATJISTHOTO
ux TnpenctaBieHusa. HeoOXOAMMBIM  KOMIIOHEHTOM OOIIeH  KyJIbTyphl B
COBPEMEHHOM TOJIKOBAHHMHU SIBIIETCSl OOI[ee 3HAKOMCTBO C METOJaMHU TMO3HAHWUS
JEHCTBUTENFHOCTH, MPEICTaBICHHE O MpeIMeTe W METOJaX MaTeMaTHKH, HX
OTJAMYMNA OT METOJOB JPYIMX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MATEMAaTUKU JJIsl PElICHUsS HAaYYHBIX U MPUKIATHBIX
3amay. Takum 00pa3oM, mMaTeMaTH4YeCKOe OOpa30BaHME BHOCHUT CBOM BKJIAa B
¢opMupoBanue oOmIeH KylbTypbl uejoBeKka. l3yueHuMe MaTeMaTHKU TaKxkKe
CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA, MOHWMAHHUIO KpPacoTbl U
U3AIIECTBA MATEMATUYECKUX PACCYKACHHI, BOCTIPUATHIO TEOMETPHUECKUX (OpM,
YCBOEHHUIO UJIE CUMMETPHH.

[TpropuTeTHEIME LIETSIMHU 00YUYEHHUS MATEMATHUKE SBIISTIOTCS

(dbopMUpOBaHHE IIEHTPAIbHBIX MaTEMaTHUYECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTrpudeckas purypa, nepeMeHHasi, BEposiTHOCTh, (PYHKIIHS ), 00€CTIeUNBAIOIINX
NPEeMCTBEHHOCTh M TEPCIEKTUBHOCTh  MATEMaTHUECKOro  0Opa3oBaHUs
oOydJarommxcs;

MoJIBeJIcHNE OOyJaloluXcs Ha JOCTYITHOM /Ui HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMAaTUKH U OKPYXAIOIIer0 MHpa, TOHWMAaHUE MATEMAaTUKH Kak
4yacTH 001IEeH KyJIbTyphl YEIOBEUECTBA,

pa3BUTHE WHTEIUICKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 0Oydaromuxcs,
MO3HABATEJIIbHON  aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHUSI, UHTEpeca K U3YYEHUIO MAaTEMaTUKU;

dbopmupoBanre (YHKIIMOHATBHOW MaTEeMaTHYeCKOH TPAMOTHOCTH: YMEHUS
pacro3HaBaTh  MPOSIBJICHUS  MaTeMAaTUYECKUX  TOHATUH, OOBEKTOB U

3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YYEHHH JIPYTHUX



y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
bopMyIHpOBaTh WX HA SI3BIKE MAaTEMAaTHUKU M CO3/IaBaTh MaTeMaTUYECKUE MOJIEIIH,
MIPUMEHSITh OCBOEHHBI MaTEMAaTHUYECKUW armapar JUisl PElICHUs TPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJla4, HWHTEPOPETUPOBATH M  OLICHUBATh IOJYyYECHHBIC
pEe3yJIbTATHI.

B qu6HOM IUIAHC Ha ITPAKTUKYM 110 MAaTCMATHUKC B 9 knacce OTBOAUTCA 17 gacos.

Ilnanupyembie pe3yJbTAThI 0CBOCHUSA

OcBoenue yueObHoro npeamera «MaTeMaTrka JI0HKHO 00eCTieYBaTh JOCTHKEHUE
Ha YypPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs CIEAYIOIIHUX JUYHOCTHBIX,
MeTaIpeIMETHBIX " IIPEIMETHBIX 00pa30BaTEIbHBIX pE3yNbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pe3yJbTaTbl OCBOEGHHSA  IPOrpaMMbl  yuyeOHOro  IMpeaMeTa
«MaremaTnkay XapakTepu3yroTCs:

IlaTpuoTHyeckoe BOCHUTAHUE: TIPOSABICHUEM HWHTEpeca K MPOLUIOMY U
HACTOSIIIEMY POCCUICKON MaTEMaTUKHU, LIEHHOCTHBIM OTHOILIEHUEM K IOCTHXKCHHSM
POCCUMCKMX MAaTeMaTUKOB M POCCHHMCKOM MaTEMaTHYECKOM IIKOJBI, K
UCIIOJIb30BAaHUIO ATUX JOCTHKEHUN B PYTUX HAyKax U MPUKIIAJHBIX chepax.
I'paknanckoe M JIYXOBHO-HPABCTBEHHOE BOCIHMTAHME: TOTOBHOCTBIO K
BBINIOJIHEHUIO 00S3aHHOCTEN TpaXkJaHUHA U Peali3al[iu €ro Mpas, MPEACTaBICHUEM
0 MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3IUUHBIX CTPYKTYp, SBJICHUH,
MpOIEAYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K
OO0CYXXJIEHHIO 3THYECKUX MpOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTH)KEHH HAYKH, OCO3HAHUEM BA)KHOCTH MOPAIBHO-3TUYECKUX NPUHLHUIIOB B
JESATEIBHOCTH YUYEHOTO.

TpyxoBoe BocnMTaHHe: YCTAaHOBKOM Ha aKTMBHOE YYacTHE B pPEUICHUU
NPAKTUYECKHUX 3aJ1a4 MAaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHUEM BAKHOCTHU
MaTEMaTUYECKOro 00pa30BaHUsl HA MPOTSHKEHMM BCEH JKU3HU [IJISl YCHEIIHON
npo(ecCUOHATBHOM  NIEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM MHIUBUTYAIbHON TPAEKTOPUHN 00pa30BAHMUS



U OKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U  OOIIECTBEHHBIX
NOTPEOHOCTEM.

JcTeTHYeCKoe BOCIIMTAHME: CIIOCOOHOCTHIO K SMOIIMOHATILHOMY U 3CTETHUYECKOMY
BOCTIPUATHIO MAaTEMATHUECKUX 0OBEKTOB, 3a]1a4, PELUICHUH, PAaCCyXICHUH; YMEHUIO
BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

ILleHHOCTH HAYYHOI'0 MO3HAHUSI: OPUEHTAIIMEN B ACSITEILHOCTH Ha COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPA3BUTHSA
4eJI0BEKa, MPUPOIbI U O0IIECTBA, IOHUMAaHUEM MaTEMaTUYECKOM HayKu Kak chepsl
YEJIOBEUECKOW JEATEIbHOCTH, 3TAlOB €€ Pa3BUTHUS U 3HAUMMOCTU JUISl pPa3BUTHUSA
LIMBUJIM3ALIMH; OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTeMaTHYE€CKOW KYJIbTYpOul
KaK CpEICTBOM TIIO3HAaHUS MUPA; OBJIAJACHUEM MPOCTEHIIMMH HABBIKAMU
UCCJIEI0BATENBCKON AEATENBHOCTH.

Pduznyeckoe BOCHUTAHHME, (POPMHPOBAHHE KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aromoJay4usi: TOTOBHOCTBIO NPHUMEHITh MaTEMaTUYECKHE
3HaHMS B MHTEpPEcax CBOEro 3J0pPOBbS, BEJEHUA 3J0pOBOT0 00pasza >KU3HU
(310poBOE MUTaHUE, COATTAHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, PETyJApHas
(bu3nyeckas akTUBHOCTb); COOPMHPOBAHHOCTBIO HaBbIKa peIECKCUU, IPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOIo e MpaBa JAPYyroro yeaoBeka.

JKOJIOTHYECKOe BOCIMTAHME: OpUEHTAllMEell HAa NPHUMEHEHUE MaTeMaTHYECKUX
3HAHMM JUIsl pelieHus 3a7ad B OO0JacTH COXPAaHHOCTH OKpYKAIOIIEH Ccpeibl,
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKpYXalollel Cpelbl; OCO3HAHHEM TIJIO0AJIBHOTO XapakKTepa HSKOJIOTUYECKUX
npo0JieM U MyTeH UX pPerIeHusl.

JInyHOCTHBIE pe3yJibTaThl, 00ecleYrBaONINe AJANTALHI0 00y4aroLerocs K
U3MEHSIOIMMCS YCJIOBUSIM COIUAJIBLHON M MPUPOIHOI Cpelibl: TOTOBHOCTBIO K
JNEUCTBUSAM B YCIOBHUSX HEOINPEAEIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH Y€pe3 NPaKTUYECKYIO MAESTENbHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Yy JIPYTUX JIOJeH, MpUoOpeTaTh B COBMECTHOW JAESITENbHOCTH HOBBIE
3HaHWS, HABBIKK M KOMIETEHLMH U3 ONBITa JPYTUX; HEOOXOJUMOCTHIO B

(GbopMHpPOBaHUM HOBBIX 3HAHWM, B TOM uucie (HOPMYIUPOBATH WJEH, TMOHSITHS,



TUTIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, 0CO3HABATH
neunuTel COOCTBEHHBIX 3HAHWW W KOMIIETGHTHOCTEH, IUIAaHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIMN KOHTPMEp, KOPPEKTHUPOBATh
NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (POPMYIMpPOBATH M OLEHUBATH PUCKU U

IHOCJICACTBHUA, (I)OpMI/IpOBaTI) OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbie pe3yJabTaTbl OCBOEHHUSI MPOrpaMMbl  Yy4eOHOTrO IMpeaMera
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHHBEPCAJbHBIMHU  KOMMYHUKATHBHBIMU
JNEUCTBUSMU U YHUBEPCATBHBIMU PETYISTUBHBIMU JCHCTBUSIMU.

1) YHuBepcaibHbIe MO3HABATEIbHbBIE IEHCTBUs 00eceunBaoT (GOpMUPOBaHUE
0a30BBIX KOTHUTHBHBIX MPOIIECCOB O0YYAIOMUXCsl (OCBOCHUE METOOB MO3HAHMUS
OKPY’KaIOIIEro MHUpa; MPUMEHEHHUE JIOTMYECKUX, MCCIIEA0BATEIbCKUX OMEpaIui,
yMeHu# paboTaTh ¢ HHGOpMAaIIHEH ).

ba3oBble jornueckmne geiicTBUs:

BBISBJISITh M XAapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MaTEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHONICHUH MEXIy MOHATUSAMU;, (HOPMYITUPOBATH
OTpeieSICHUs] TIOHSITHI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(PuKaiiy,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;
BOCIIPUHUMATh, POPMYIUPOBATH U TPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHbBIC
U OTpUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE; YCIIOBHBIC,

BBIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTHUBOPEUHUS B
dakTax, JaHHBIX, HAOJNIOACHUSAX M YTBEPXKICHUSIX;, MpeajaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEY U,

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKITIOUCHHM, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

pa3OupaTh JIOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKIACHUN (MpsMble W OT

HpOTI/IBHOFO) , IMPpOBOANUTH CaMOCTOATCIIBHO HCECIOXHBIC JOKa3aTcJIbCTBA



MaTeMaTU4YeCKnX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MMPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHIUS;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh Hauboyiee TMOAXOAAIUMNA C Y4ETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIb30BaTh  BOMPOCHI KaK HWCCIAEAOBATENbCKUN WHCTPYMEHT IIO3HAHWS;
dbopMynmupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MPoOJeMy,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh HMCKOMOE W JaHHOE, (OpMHUpOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY TIIaHY HECJIOMXHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHNE IO YCTAHOBICHHWIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOIA;

CaMOCTOATENBLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBENCHHOTO  HAOMIOMCHMS, WCCIIENOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKKe BBIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh W HW30BITOYHOCTh  WHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

BBEIOWPATh,  AHAJU3UPOBATh, CHUCTEMATU3MPOBATh W  WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUS;

BEIOWpATh (hopmy TpeAcTaBieHUS HHGOPMAIMK U WUTIOCTPUPOBATH pPEIIaeMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOWHAITUSIMH,

OIICHUBATh HANIEKHOCTh WH(DOPMAIIUU 10 KPUTEPUSM, TIPEITIOKECHHBIM YUUTEIEM
WM COPMYJIIMPOBAHHBIM CAMOCTOSTEILHO.

2)  YHuBepcajibHble =~ KOMMYHMKATHBHBIE  Je€HCTBHA  O0OCCIECYMBAIOT
c(hOpPMHPOBAHHOCTH COIMAIIBHBIX HABBIKOB O0yYarOIINXCA.

OO0menue:



BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHUS B COOTBETCTBHH C YCIOBUSIMH U
LEJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTax, JaBaTb IOSICHEHHS II0 XOAYy pELICHUs 3aJ1ayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJle OOCYXJEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pEIIEHNUs; COIMOCTABJISITE CBOU CYXIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ U CXOACTBO MO3UIMH; B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

NPEACTABIATh PE3yNbTaThl pPEIICHUS 3aJayd, HKCIEPUMEHTa, HCCIIECI0BaHUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIAYATBLHON paOOThI
MpU PEIICHUH YYEOHBIX MaTeMaTHYECKUX 3ajad; MPUHUMATh I€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarh
BUJIbI pa0OT, IOrOBApPUBATHCS, 00CYKIATh MPOIECC U pe3yJIbTaT padoThl; 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI U JIP. ); BBIMOJHATH CBOIO YaCTh paOOThl U KOOPIUHUPOBATH CBOU
JEUCTBUS C JAPYTMMHU YICHAMU KOMAaHJbl; OIIEHMBAaTh Kauy€CTBO CBOErO BKJIAJa B
oOlmuii  TPOAYKT MO  KpUTEpUSM, CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

3) YHuBepca/ibHble peryjsiTUBHbIE JAeHCTBHAA oOecrieunBaioT (HOPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJITOPUTM PEIICHUS 3a7a4ydl (WM €ro 4acTh),
BBIOMPATh CHOCOO pEIICHHUs] C Y4ETOM HMMEIOUIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C yUETOM

HOBOI MH(pOpMaLIUU.



CaMOKOHTPOJIb:

BJIaJIeTh CIOCO0AaMM CaMONPOBEPKH, CAMOKOHTPOJIA IIpolecca U pe3yibTara
pelIeHnss MaTeMaTHYeCKON 3a1auH;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTh IpPH PEIICHHH 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH TIOCTABIECHHON LENH H
YCIIOBUSIM, OOBSACHATH IPUUMHBI JOCTUKEHUS WM HETOCTHKEHUS LIE€TIU, HAXOAUTh

OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

B ¢enepanbHbIX U PETMOHATIBHBIX MPOLEIYpaX OLEHKH KadyecTBa OOpa3oBaHMs
UCIIONIb3yeTCsl  mepeyeHb  (KoauukaTop) MpPOBEpPSAEMbIX  TpeOOBaHUN K
MeTanpeIMETHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOTrpaMMbl

OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tepeuens (koaupukaTop) NpoBEpsIEMbIX
TpeOOBAHMI K METaPEIMETHBIM pPe3yJIbTaTaM OCBOEHUSI OCHOBHOM

o0Opa3zoBaTeILHON TPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHMs

Konx [IpoBepsiembie TpeOOBaHUS K METANpPEIMETHBIM pe3yibTaTam
IIPOBEPSEMOr0 | OCBOCHHUS OCHOBHOW 00Opa30BaTeIbHOM MpOrpaMMbl OCHOBHOIO

TpeboBaHusi | 0O0mIero o0pa3oBaHUs

1 ITo3naBaTenbHbIe YVY ]I

1.1 ba3oBrble Jornueckue aenucTBUs

1.11 BbISBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA OOBEKTOB
(s1BTIEHUIA )

1.1.2 VYcraHaBnuMBaTh — CYIIECTBEHHBIM  MPU3HAK  KJIACCU(PUKALINU,




OCHOBAHU:A OJIsA O606H.I€HI/ISI " CpaBHCHUSA, KPUTCPHUH ITPOBOJUMOI'O

aHalin3a

1.1.3

C y4eToM mpeasioKEHHON 3aJlaud BBISABIISTH 3aKOHOMEPHOCTH H
NPOTUBOPEYHsSI B  paccMaTpuBaeMbIx  (akTaxX, JaHHBIX |
HaOIIOACHUSIX;
npemyiaraTh KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;
BBIABJIATE JeDUIIUT WHOpMAIMK, JAaHHBIX, HEOOXOIUMBIX IS

pelIeHUs OCTABICHHOMN 3a1a4u

1.1.4

Br1sBAATE IIPUYINHHO-CIICACTBCHHBIC CBA3HM IIPU H3YUYCHHH

SABJICHUU U TTPOIIECCOB

1.15

I[CJ'IEITB BBIBOJbI C HCIIOJIB30BaHHUCM ACAYKTUBHBIX u
HHAYKTHBHBIX YMO3aKHIOq€HHﬁ, YMO33KHIO‘{CHPlﬁ I10 aHaJIOI'uH,

(bOpMYHI/IpOBaTB THUITIOTC3bI O B3aMMOCBA3AX

1.1.6

CaMoCTOSITENIbHO BBHIOMPATHh CMOCOO perieHus yueOHO# 3amauu
(cpaBHMBATBH HECKOJILKO BAPUAHTOB PEIIICHUS, BRIOMPATh HanboJee

MOAXOJSIIINNA C YIYETOM CaMOCTOSATENBbHO BbIJIETICHHBIX KPUTEPUEB)

1.2

Bba3oBrle nccnenoBaTebcKue AEHCTBUS

1.2.1

[TpoBOIUTE TIO CaMOCTOSATEIHHO COCTaBJICHHOMY IUTaHY OIIBIT,
HECJIO)KHBI  DKCIIEPUMEHT, HEOOJbIIOe HCCIEAOBaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH OO0BEKTa W3YYCHHS, MPUIUHHO-

CJICZICTBEHHBIX CBSI3€H U 3aBUCHUMOCTEN 00BEKTOB MEXKy COO0M

1.2.2

OueHuBath Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MHGOpPMAIIHIO,

MOJTYYEHHYIO B X0JI€ UCCIICIOBaHUS (IKCIIEPUMEHTA)

1.2.3

CamocTosiTennbHO (PopMyaupoBaTh 00O0OIIEHUS] W BBIBOJBI IO

pe3yiibTaTaM IMPOBCIACHHOT'O Ha6J'HOI[eHI/I$I, OIIbITa, UCCIICOOBAHMUA,




BJIIaJI€Th MHCTPYMCHTAMH OLCHKH OOCTOBCPHOCTHU IIOJYUYCHHBIX

BBIBOJZIOB Y 000O0IIIEHNIT

1.2.4

HpOI‘HO?)I/IpOBaTB BO3MOJXHOC I[&JILHGfIIHGG Pa3BUTHC IIPOLICCCOB,
COOBITHH M HX MNOCICACTBHUA B QAHAJIOIMYHBIX WM CXOAHBIX
CUTyallu:iaX, BBIIBUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX

YCIIOBUAX U KOHTCKCTAxX

1.2.5

Hcnonb30oBaTh BOMPOCHl KaK MCCIENOBATEIBCKUM HHCTPYMEHT
MO3HAHUS;

dbopMyIMpoBaTh BOIMPOCH], (UKCUPYIOIIUE Pa3pbiB  MEXIY
peasbHBIM U JKEJIaTeJIbHBIM COCTOSTHUEM CHUTYallud, OOBEKTa,
CaMOCTOSITEJILHO YCTaHABIMBATh UCKOMOE U JIAHHOE;
dbopMHpOBaTh TUIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXKICHUMN

U CYKJICHUH APYTUX, ApTYMEHTHPOBATH CBOIO MMO3ULUIO, MHEHUE

1.3

PaGota ¢ undopmarnueit

1.3.1

[IpuMeHATh pa3nu4yHbIlE METOJbI, HHCTPYMEHTBI U 3alPOChl IIPHU
MOUCKE U 0TOOpe MH(OpMAIMU WM JAHHBIX U3 HUCTOUYHHKOB C

Y4ETOM MPEAIOKEHHONW yueOHOH 3a/1auul U 3aJaHHBIX KPUTEPHEB

1.3.2

Bobi6upars, aHaJM3UPOBATh, CUCTEMATU3UPOBATH 151
UHTEPIPETUPOBaTh MH(OPMALMIO PA3IMYHBIX BHUAOB U (HopMm
IIPEJCTABIICHHUS;

HaXOJUTh CXOJHBIE apPryMeHTbl (MOATBEpP)KAAIOIIUE  WIIU
ONPOBEPTaAIOIINE OAHY U Ty K€ HUICI0, BEPCUIO) B Pa3IUYHbBIX

MH(OPMAIMOHHBIX HCTOYHUKAX

1.3.3

CamocTOSITENBHO BHIOWpATH ONTUMAJIBLHYIO dbopmy
NpeACTaBICHUsT WH(QOpPMAIMM W WJUTFOCTPUPOBATH pPEIIacMbIe
3aJlayu HECJIOKHBIMU CXEMaMH, TuarpaMMamMu, WHOU Tpadukoit u

UX KOMOMHAIIUAMU




1.3.4

OueHuBaTh  HAACKHOCTh  HMHPOPMALMM  TO  KPUTEPUSM,
MpEJI0KEHHBIM MeIarorH4eCKuM pabOTHUKOM Wi

chOpMYITMPOBAHHBIM CAMOCTOSITEIIEHO

1.3.5

O¢ddexTuBHO 3aMIOMUHATH U CUCTEMATH3UPOBATh HH(HOPMAIIUIO

Kommynukatusubie YV /]

2.1

OO0uienue

21.1

Bripaxkatsh cedst (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUCbMEHHBIX

TCKCTax

2.1.2

B xone muanora um (Wiau) AUCKYCCHUH 3aJaBaTh BOIPOCHI II0
CYIIECTBY 00CYKIaeMOM TEMBI M BRICKA3bIBATh HJICH, HAIICJICHHBIC
Ha pelIcHUE 3aJaud M IOoJepKaHue OJaroenaTeIbHOCTH
OOIICHMS,

COITOCTABJIATH CBOM CYXKJCHHS C CYXKXICHUSIMH JAPYTUX YIaCTHUKOB

Jajora, 0OHapYKUBATh Pa3IMUME U CXOJCTBO MO3HUITHI

2.1.3

[TyOnnuHO mNpeAcTaBisATh pPe3yJbTaThl BBINOJIHEHHOTO OIbITA
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

CaMOCTOATENbHO BBIOMPaTh OPMAT BBICTYILJIEHUS C YUETOM 3a/1a4
Ipe3eHTalUN U 0OCOOEHHOCTEN ayAUTOPUH U B COOTBETCTBUU C HUM
COCTaBJISATb YCTHBIE M INMHCBMEHHBIE TEKCTBI C HMCIOJIb30BAHHEM

HWIUTIOCTPATUBHBIX MAaTCpHUaioB

2.1.4

Bocrnpunumate 1 popMyIupoBaTh CyX ACHUS, BbIpaXaTh SMOLUU
B COOTBETCTBUHU C LIETSIMHU U YCIOBUSMHU OOLICHMUS;

pacno3HaBaTh HEBepOAJbHbIE CpeACTBa OOIEHUS, T[OHUMATh
3HAQYEHUE COLMAJbHBIX 3HAKOB, 3HaTh W  paclo3HaBaTh
IOPEINOCHUIKM KOH(QIUKTHBIX CUTYallMid U CMAT4aTh KOHMIUKTHI,

BECTHU MEPETOBOPHI;




NOHUMAaTh HAMEPEeHHs] JIPYyTUX, MPOSBIATh YBAKHUTEIbHOE
OTHOIIEHWE K COOECEMHHMKY H B KOPPEKTHOH (dopme

(bOopMyITHpPOBATh CBOU BO3PAXKEHUS

2.2

CoBMecTHAd IEITEILHOCTD

221

[loHuMaTh W UCIMONB30BATh NPEUMYIIECTBA KOMAHJIHOU U
WHUBUTyaIbHON paOOThl IPH PEIICHUH KOHKPETHOW MPOOJIEMBI,
000CHOBBIBaTh HEOOXOJUMOCTh NMPUMEHEHHUS TPYHIOBBIX (opM
B3aUMOJICMCTBUS MPU PEIICHUN MOCTABICHHOMN 3a/1a4H;
NPUHUMATh 1I€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO
CTPOUTH JEWUCTBUS IO €€ JOCTHIKEHHUIO: pacHpeiessiTh PpOJH,
JIOTOBapUBaATHCSI, OOCYX IaTh MPOIECC M PE3YyIbTaT COBMECTHOM
paboThI;

yMeTb 000011aTh MHEHHUS HECKOJbKUX YEJIOBEK, MPOSBISThH
TOTOBHOCTbH PYKOBOAUTH, BBITIOJIHATH MOPYUYEHHUS], TOTUUHSTHCS;
IJJAaHUPOBATh OPraHU3allMI0 COBMECTHOH paboThI, ONpeAcIsTh
CBOIO pOJb (C Y4eTOM MPEANOUYTCHUN M BO3MOXKHOCTEM BCEX
YYaCTHUKOB B3aMMOJICHCTBHS), paCHpEeleiaTh 3aJadud  MEXIy
YyJeHaMU KOMaHjbl, y4acTBOBaTh B IPyNMOBBIX (popMax pabOThI
(oOcyxenns, 0OMeH MHEHHUH, ""MO3TOBbIE€ IUTYPMbI" U UHBIE);
BBITIOJTHATH CBOIO 4YacTh palOThI, JIOCTUTaTh KadyeCTBEHHOTO
pe3ysbTaTa MO CBOEMY HAINPABJICHUIO WU KOOPJAWHUPOBATH CBOU
JIEUCTBUS C APYTUMHU YiICHAMH KOMaH/IbI;

OIICHMBATh KAadyeCTBO CBOETO BKJIAJa B OOMIMI TPOIYKT TIO
KPUTEPUSIM, CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIM yUYaCTHUKAMHU
B3aUMOJEUCTBUSA; CPABHUBATh PE3YIbTAThI C UCXOJHOW 33/1a4€il U
BKJIAJ KaXIOTO 4YJ€HAa KOMAaHIbl B JOCTHXEHHE PE3YJIbTaTOB,
pazaessaTh cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K

MIPEIOCTABJIEHUIO OTYETA IEpe] ITPYIIION




PerynstuBnbie YY /]

3.1

Camoopranu3zarus

3.1.1

BreIBIATh TIpOOJEMBI ISl pENICHUS B JKM3HEHHBIX W y4EOHBIX
CUTYaIUsX;

CaMOCTOSATEIILHO COCTABIIATh aJITOPUTM PEIICHUS 3a1a9u (MU €T
4acTh), BBIOMpATh CIOCO0 pEeIIeHHs Y4eOHOW 3a7adyul C y4eTOM
UMEIONINXCS  PECypcoB U COOCTBEHHBIX  BO3MOYKHOCTEH,

apryMEHTHPOBATh NIPEAJIAracMble BAPUAHTHI PEIICHAN

3.1.2

OpHUEHTHPOBATbCS B PA3JIMYHBIX MOJXO0JAX MPHUHITHS PEIICHUM
(MHAMBUAyaTbHOE, TPHUHITHE PEIICHWS B TPYIINE, TPHHSITHE
pelieHuit Tpynmoi);

COCTABJIATh IIAH JACUCTBUM (TJIaH peanu3aldd HaMEYEHHOTO
ITOPUTMA PEIICHHUS ), KOPPEKTUPOBATH MPE/JIOKEHHBIN alTOPUTM
C YYETOM TOJYyYEHHUS HOBBIX 3HAHUHN 00 N3y4aeMOM OOBEKTE;

JieJaTh BHIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE

3.2

CaMOKOHTPOJIb

3.2.1

Brmanerp cmocobamu  CaMOKOHTPOJISI, CaMOMOTHBAIMK |

peduexcun

3.2.2

Brocuth KOPPCKTHUBbBI B JACATCIIBHOCTH Ha OCHOBC HOBBIX
O6CTOHTCJ'IBCTB, HU3MCHHUBIINXCS CI/ITyaHHfl, YCTaHOBJICHHBIX

OIMOOK, BO3HUKIIHUX TPYIHOCTEH

3.2.3

JlaBaTh aJeKBaTHYIO OLIEHKY CUTyallMM W IpejiaraTth IUIaH €€
W3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEABUACTHh TPYAHOCTH, KOTOPHIE MOTYT
BO3HMKHYTh TIPU PEIICHUH YYEOHOW 3a7aud, aJanTUpOBaTh

PCUHICHUEC K MCHAIOIIUMCS O6CTO$IT€.HBCTB3.M;




OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEAOCTUKEHUS) PE3yIbTaTOB
NEeATEIbHOCTH, JaBaThb OLEHKY NMPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MTO3UTUBHOE B IMTPOU3OIIEIIIEH CUTYallUN;

OIOCHUBATBb COOTBCTCTBUC PE3YyJIbTaTa LICJIN U YCIIOBUAM

3.3 OMOIIMOHAIILHBIN UHTEIUICKT

331 Pa3nnuate, Ha3pIBaTh M YHPABIATH COOCTBEHHBIMH SMOLMUSMU U
OHMOLUAMHU APYIUX;

BBISIBJISITH M @HAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb ce€0s HA MECTO JPYroro 4ejoBeKa, IOHUMAaTh MOTHUBBI U
HaMEpEHMUs Ipyroro;

peryJIupoBaTh COCOO BBIPAKECHUS IMOIIUI

3.4 [TpunsiTue ceds u 1pyrux

34.1 OCO3HaHHO OTHOCHUTBCS K JpPYyroMy 4YEJIOBEKY, €ro MHEHHUIO;
IPU3HABATh CBOE MPAaBO HA OUIMOKY M TAKOE K€ MPaBO IPYroro;
OPUHUMATH Ce0sl U APYTUX, HE OCYXKas;

OTKPBITOCTh Ce0€ U JPYTHUM;

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT

IIpeameTHbIE pe3yJbTaThl

Aareopa 9 kiaacc

YucJa 1 BBIYUCIEHUS

CpaBHHBATH M YHOPSIAOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCTIA.
Breinmonuate apudmernyeckue NEUCTBUS C pPAIlMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE U MHUCHbMEHHBIE MPUEMBI, BBIIIOJHIATh BBIUMCIEHUS C MPPALHOHATBHBIMU
YHUCJIAMH.

HaxoauThs 3Ha4YeHHs CTENEHEW C MEIbIMH MOKA3aTeIIMA W KOPHEWU, BBIYUCIISTH

3Ha4YCHMA YHCIIOBBIX BI)Ipa)KeHI/If/JL



OkpyrasiTe  JEHUCTBUTENBHBIE YMCJIA, BBIIOJHATH MPUKUAKY  pe3yjbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE W KBaJpaTHbIE YPAaBHEHHUS, YPABHEHHsS, CBOJSIIMECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucTemsbl ABYX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemarp TeKCTOBbIE 3a/1auu aJIreOpanvyeckuM CIIOCOOOM C MOMOUIBIO COCTABJICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCICAOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM
quclie ¢ MPUMEHEHUEM IpadUyecKuX MpeICTaBiICHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WJIM CUCTEMA YPABHEHHI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MIPOYEE).
Pemarts ivHeliHbIE HEPABEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, U300paXKaTh PEIlICHUE
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.
PemaTe cucTeMbl JMHEHMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB Ha
YUCIIOBOM NIPSMOM, 3aIUCBHIBATh PENIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHNUN Pa3IUYHbIX 3aa4.

DOyHKUMHA

Pacno3naBaTh GyHKIMU N3YYEHHBIX BUJIOB.

[loka3pIBaTh CXEMaTUYECKH PpACIOJIOKEHWE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB QyHKIWH Buga: y =X, y=#x+b,y=f x,y=ax2+bx+c,y=x3
, v =1, y = |x| B 3aBHCHMOCTH OT 3HauYeHMiI KOI)DUIMEHTOB, OIUCHIBATH CBOICTBA
GyHKITHA.

Crpoutb W wu300pakaTb CXEMaTHYECKHM TpaduKH KBAJAPATUUHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 1O UX TpaduKaM.

Pacno3naBaTh KBaApaTuyHyro (QYHKIUIO 10 (opmyie, NPUBOAUTH HPUMEPHI
KBaJIPaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPHH.

YucjioBbIe NMOCI€I0BATEILHOCTH U Nnporpeccuu



Pacno3naBaTh apu(pMETHUECKYI0O M TE€OMETPUYECKYIO MPOTPECCUU TMPHU Pa3HBIX
crioco0ax 3aJjaHus.

BBINONHATE BBIYUCIIEHUS C UCIIOJIB30BAHUEM (POPMYJI N-I'0 WieHa apu(phMEeTHIECKON
Y TEOMETPUYECKOM ITPOTPECCHIM, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4iI€HbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOM TJIOCKOCTH.
Pematp 3aga4n, CBA3aHHBIE C YUCIIOBBIMU IIOCJIEAOBATEIBHOCTAMH, B TOM YHCIIE
3aJaud U3 peajbHOM KHU3HU (C HCIONBb30BAHMEM KaJIbKYJISATOpa, LHHQPPOBBIX

TEXHOJIOTHH).

I'eomeTpus 9 kiace

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIUIBIO
pa3JInYHbIE DIIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pemienue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).

HaxoauTs (¢ moMoI1IbI0 KaJIbKYJISTOPA) AJUHBL U YTJIbI 17151 HETAOJUYHBIX 3HAUCHUH.
[lonb3oBaTbcad (opmMyslaMuU MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXKICHUSA Pa3IMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX MpHU
pELIEHNH T€OMETPUYECKUX 3a1ay.

Bnagers moHsTHsIMH TIpeoOpa3oBaHMsl MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HBIX (Uryp.

[Tonb3oBaThCsA CBOMCTBAMHU MOAOOUS MPOU3BOJNBHBIX (PUTYp, YMETh BBIYUCIATH
JUITMHBI U HAaXOJUTh YIJIbl Y OJOOHBIX QUTYP.

[IpumeHsTh cBOMCTBA MOAOOUS B MPAKTUYECKUX 3a/1a4ax.

YMeTp TOpUBOAUTH TpPUMEPHl TMOAOOHBIX (UTYP B OKPYXKAIOLUIEM MUDE.
Ilonp30BaTeCAd TEOpEMaMM O IPOU3BEIACHUU OTPE3KOB XOpA, O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaTHCSA BEKTOpAMU, TOHUMATh UX TE€OMETPUYECKUN U (U3UUECKUI CMBICI,

MNPUMCHATHb UX B pCIICHUH T'COMETPUICCKUX U (1)I/I3I/I116CKI/IX 3agad.



[IpuMeHsATh CKaIsSIpHOE MPOU3BEAEHUE BEKTOPOB ISl HAXOXKICHHS JUIMH U YTJIOB.
[Tonb30BaThCA METOJOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pPEUICHUH
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BnaneTs NOHATHAMH MPABUIILHOTO MHOTOYT'OJIbHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI
YT OKPY’KHOCTH M PaJUaHHON MEpHI YIUIa, YMETh BBIYHUCIATH IJIOMIAAb Kpyra 1
€ro 4acTeu.

[IpuMeHATh MOIyYEeHHBbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (W11 IEHTPBI) CAMMETPUHN (PUTYP, IPUMEHSTH IBHKEHUS IIIOCKOCTH
B IIPOCTEUIINX CIIyYasX.

[IpuMeHsTh MOTy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOIEIIN
JUISL 3aa4 peajJbHOM >KM3HU U IIPOBOJUTH COOTBETCTBYIOIIME BBIUHUCICHUS C
IPUMEHEHUEM TMOJ00US W TPUTOHOMETPUYECKUX (GYHKUMHA (MOJIB3YSCh, TIE

HE0OXO0IMMO, KAJIbKYJISITOPOM).

BeposiTHOCTB U cTAaTHCTUKA 9 KJIAacC

W3BnekaTe U mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJE TAOIUI], AHMarpaMm, rpaukoB, MPeJCTaBIATh JaHHBIC B BUJIC
Ta0JIHII, TUarpaMm, rpauKoB.

Pemares 3amaun  OpraHu30BaHHBIM TEPeOOPOM  BApUAHTOB, a TakKkKe C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABWI U METOJIOB.

Hcnonb30BaTh OnucaTeNbHbIE XapaKTEPUCTUKHU JJI1 MACCUBOB YHCIIOBBIX JIAHHBIX,
B TOM YMCJIE CPEHUE 3HAUCHUS U MEPBI pACCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE TMOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxoauTe BEepOsSTHOCTH CIy4YalHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM YHCIIC B
OTIBITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCIBITAHUMA
JI0 TIEPBOIO yCIIE€Xa, B CEPUSAX UCHBITaHUN bepHyIu.

HNmets nipencraBieHue O CIy4YalHOM BEJIMYUHE U O PACTIPENICIIEHUN BEPOSITHOCTEN.



Nmets npeACTaBJICHUC O 3aKOHC OONBIINX 4YHCEI KakK o IIPOSABJICHUHA
3aKOHOMCPHOCTH B CJ'Iy‘-IEIfIHOfI N3MCHYMNBOCTH 1 O POJIM 3aKOHA OOJBIINX YHCEII B

MIPUPOJIC U OOIIIECTBE.

B ¢denepanbHbIX M permoHalIbHBIX MpOIEAypax OIEHKHA KauecTBa 0Opa3oBaHUs
UCIIOJIb3YeTCsl  MepeueHb (KoaudukaTop) pachpefereHHbIX Mo  Kjaccam
POBEPSIEMBIX TPEOOBAHUN K PE3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeIbHOMN
porpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUs M SJIEMEHTOB COAECpP>KaHUSA I10

MaTEMaTHKeE.

[TpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM

oOpazoBaTeapHOM TporpaMmsbl (9 Kiacce)

Kon [IpoBepsieMble TIPEIMETHBIE PE3YyIbTAThl OCBOCHUS OCHOBHOM
poBepseMor |00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

0 pe3yibTaTta

1 Yucia U BEIYUCIICHUS

CpaBHUBaTh 151 YIIOPSI0YMBaTh panroOHaIbHbIE u
1.1
UppalMOHaIbHbIE YUCIIA

BoimonHsaTh  apudMeThyeckue ACHCTBUS C  PaIlMOHAIBLHBIMU
1.2 YHCIIAMU, COYETasl YCTHHIC U MUCbMEHHBIE MIPUEMBI, BBITIOJIHATH

BBIYUCJICHUSA C UPpPAIUOHAJIbHBIMHA YU CJIaMH

HaXO,Z[I/ITB 3HAUCHUSI CTEICHEM C OCSJIbIMHU ITOKAa3aTCILIMU U
1.3

KOpHeﬁ, BBIYHMCJIATH 3HAYCHUS YU CIIOBBIX BLIpa)KeHI/If/'I

OKpyrasiTe JEHCTBUTEIBHBIE YMCIIA, BBIIOJHATh MPUKUAKY
1.4

pe3yJibTara BBIHHCHCHHﬁ, OIICHKY YMCJIOBBIX BI)Ipa)KeHI/Iﬁ

2 VYpaBHEHUS U HEPABEHCTBA




2.1

Pemlare nuHEWHBIE W KBaJApPATHBIE YpPABHEHHWS, YpaBHEHMS,
CBOJSIIMECS K HHM, MpOCTEWIIME ApOOHO-palMOHAIBHBIE

YPaBHEHUS

2.2

Pemare cucremMbl ABYyX JIMHEHMHBIX YPAaBHEHHW C JIBYMs
IIEPEMEHHBIMU M CHCTEMBI JABYX YPaBHEHHUH, B KOTOPBIX OJHO

YPaBHEHHUE HE SIBJISICTCS JIMHEUHBIM

2.3

Pemars TEKCTOBBIC 3aJa4uun aJIF€6paI/I‘IGCKPIM CIT0OcCO0OM ¢
IIOMOIIBIO  COCTABJICHUA YpPABHCHHUA MM CHUCTCMBI JIBYX

ypaBHEHUH C IBYMsI IEPEMEHHBIMU

2.4

[IpoBOANTE MPOCTEUIINE UCCIAEAOBAHUSA YPABHEHUA M CHCTEM
YpaBHEHUH, B TOM 4YHCJIE C TMPUMEHEHHUEM TIpaduyecKux
NpeACTaBICHU  (HalpuMep, YCTaHABIMBATh, HWMEET JU
YPAaBHEHUE WM CUCTEMA YPAaBHEHUMN PELICHMUs, €CIIM UMEET, TO

CKOJIBKO)

2.5

Pemate nMHEHHBIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA,
n300paxaTh pEIICHUE HEPABEHCTB HAa YHUCIOBOW MPSIMOI,

3aIIMChIBATh PCIICHUEC C ITIOMOIIIBIO CHMBOJIOB

2.6

PemaTe cuctemsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOUAIOIINE KBaJpPaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE
CUCTEMBl HEpPABEHCTB HA YHCJIOBOM TMPSIMOM, 3aIHChIBATH

PCUHICHUE C ITOMOIIIBKO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33734

OyHKIUU

3.1

Pacno3naBath (yHKUMH W3y4eHHBIX BUAOB. Iloka3biBaTh

CXEMATHUYCCKN PACIIOJIOKCHUE Ha KOOp)IHHaTHOﬁ IINIOCKOCTH




k
rpadukoB pyHKIMM BUAa: y =kx,y=kx+b, Y= Y= ax? + bx

+ ¢ B 3aBUCHUMOCTH OT 3HaYeHHI KOA(PPUIUEHTOB, ONMUCHIBATDH

CBOMCTBa (PyHKIUN

3.2

[Toka3piBaTh CXEMATUYECKH PACIOJIOKECHUE HA KOOPAWHATHOU
IJIOCKOCTH TpadukoB (QyHKIMA BHaA y:\/§, y = |x| #u

OTKCHIBaTh CBOMCTBA (QYHKITHIA

3.3

CtpouTs 1 U300pakaTh CXEMATUYECKU IPapUKU KBaIpaTUUHBIX
(yHKLHIA, ONTMCHIBATh CBOMCTBA KBAAPATUYHBIX (PYHKIUH M0 UX

rpadukam

3.4

Pacno3naBaTh  KBaJpaTMuHyl0 (QyHKIMIO TI0  Qopmyre,
NPUBOJUTH TPUMEPHI KBAJAPATUUYHBIX (YHKIUNA M3 pealbHON

XKU3HH, (PU3UKH, TEOMETPUU

Apudmernueckas 1 reoMeTprUUecKasi IpoOrpeccuu

4.1

Pacno3naBath apu(pMETUYECKYl0 U TEOMETPUYECKYIO

NPOTPECCUU TP PA3HBIX CIIOCO0AX 3a/1aHUS

4.2

BBINOTHATE BEIYUCICHUS C UCIIOJIb30BaHUEM (DOPMYIT n-ro ujaeHa
apu(PMETUYECKO M TIeOMETPUYECKOW MPOrpeccuii, CyMMBbI

IICPBLIX N YJICHOB

4.3

I/I306pa>1<aTb YJICHBI IIoCJICA0BAaTCIIbHOCTH TOYKaMH Ha

KOOPJAMHATHOW MJIOCKOCTH

4.4

Pematp 3a71a4H, CBSI3aHHBIC Cc YU CJIOBBIMU
MOCJIEA0BATENBHOCTSMHA, B TOM YHCIIE 3aJa4d W3 PEATbHOU
XKU3HH (C  HCIOJB30BAHUEM  KAJBKYJSATOpa, ITU(POBBIX

TEXHOJIOTUIA)




BCpO}ITHOCTB N CTAaTUCTHUKA

5.1

W3BiekaTs 1 mpeoOpa3oBhIBaTH MH(POPMAITHIO, PECTABICHHYIO
B Pa3JIMYHBIX HCTOYHUKAX B BUJIE TaOIUII, TUarpamm, rpa(ukos,

MIPEICTABIIATH IAHHBIE B BUJIE TAOJHUII, AUArpaMm, TpadukoB

5.2

Pemiate 3amaun OpraHW30BaHHBIM NEPEOOPOM BAPUAHTOB, a

TaKXKC C HCIIOJIb30BaHHUECM KOM6I/IHaTOpHI)IX IIpaBuJI 1 MCTOA0B

5.3

Hcnonp30BaTh onucaTeIbHbBIC XapaKTCPHUCTUKU [JI1 MACCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHHA U MCPbLI

paCCCuBaHuA

5.4

HaxonuTh 4acTOThl 3HAYEHUI U YaCTOThI COOBITHS, B TOM YHCTIE
MOJB3YSICh  pe3yJbTaTaMy  MPOBEACHHBIX HU3MEPEHUU U

HAOJIFOICHUH

5.5

Haxonute BEpOATHOCTH CIIy4ailHBIX COOBITUH B H3YYEHHBIX
ONBITaX, B TOM 4YHUCIE B OIBITaX C PAaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUAMMU, B CEPUAX UCIBITAHUHN JI0 IEPBOTO

yCIexa, B CepusaxX UCIbITaHn bepHyium

5.6

NMeTs mpeacraBieHHME O  CIy4YalHOM BEJIMYMHE M O

pacupeaeaeHu BeposITHOCTEN

5.7

NMeTp mnpeAcTaBieHHME O 3aKOHE OOJBIIMX YHUCET Kak o
IIPOSIBJIEHUH 3aKOHOMEPHOCTH B CIy4alHOW U3MEHYMBOCTH U O

poJiv 3aK0Ha OOJBIIKUX YHCEI B IPUPOJIE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKITUN OCTPBIX YTIIOB, HAXOIUTH
C HUX TIOMOIIBK PA3JIUYHBIE BJIEMEHTHl MNPSMOYTOJBHOTO

TpeyroyibHuKa (''pemeHne MPSMOYTOJbHBIX TPEYTOJHHUKORB').




Haxonuth (C MOMOIIBIO KaJbKYJATOpa) JJUHBI U YIJbL JJIs

HETAOJIMYHBIX 3HAUYCHUM

6.2

[Tonp3oBaThCs (I)OpMYJ'IaMI/I IMPUBCACHUA u OCHOBHBIM
TPUT'OHOMCTPHUUICCKUM TOXACCTBOM JJIA HaXO0XACHUA

COOTHOIIICHUM MCKAY TPUTOHOMCTPHUYCCKHUMHA BCIIMYMHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIS1 HAXOKICHUS
pa3InYHBIX AJIEMEHTOB TPEYroJIbHUKA ("pelueHue
TPEYrOJIbHUKOB"), IIPUMEHSATH 150, IpU pelieHuu

IrCOMCTPHUUCCKHUX 3ada4d

6.4

Bnaners HNOHATHUSMHU npeoOpa3oBaHus noaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX ¢uryp. [lonp3oBarbcs
CBOMCTBaMHU NOJIOOMS TPOU3BOIBHBIX (PUTYDP, YMETh BHIYUCIISTH
JUIMHBI U HAaxOJUTh YIJIbl y MNOJ0OHBIX ¢uryp. [IpumeHsTsH
CBOMCTBA MOAOOMS B MPAKTUUECKUX 3aJa4ax. Y METh IPUBOAUTH

IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MUPE

6.5

[Tonp30BaThcss TEOpEeMaMu O TPOM3BEACHUU OTPE3KOB XOP/, O

MIPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOMN

6.6

[Tonp30BaThCAd BEKTOpaMH, MOHUMATh WX T€OMETPUYECKUU U
(bu3nYECKU CMBICII, IPUMEHSTH UX B PEIICHUH T€OMETPUUECKIX
u Qusnueckux 3anad. [IpuMeHsATH CKalsipHOE NPOU3BEIACHUE

BCKTOPOB AJIs1 HAXOKACHHWA OJIMH U YIJIOB

6.7

ITonw30BaThCs MCTOJOM KOOpPJAHMHAT Ha IIOCKOCTH, IIPUMCHATDH

€TI0 B PCIICHUU I'COMCTPHUUCCKHUX U IIPAKTHYCCKHUX 3a1a4

6.8

Brnagete MOHATHUSIMH OPaBWIBHOTO MHOTOYTOJIBHHKA, JIMHBI
OKPYXHOCTH, IJIMHBl IYTM OKPYXHOCTH WU PAJUaHHOU MEPBI

TJia MCTh BBIYUCIIATH ILIOIIaAb Kpyra #H C€ro JacTeu.
b




HpI/IMCHSITI) IMMOJYYCHHBIC YMCHHUS B IIPAKTUYCCKHUX 3aJadax

HaxoauTts ocu wiaM UEHTPbl CUMMETpUH (GUTYp, TPUMEHSTDH

6.9
JBWKEHUSA IIJIOCKOCTHU B IIPOCTEUIINX CIy4Yasx
[IpyMeHAT IONyYEHHBIE 3HAHUSA Ha IIPAKTUKE - CTPOUTH
MAaTeMaTUYECKUE MOJEIN Ui 3aJa4 pPEajbHOM JKM3HU U
6.10 IIPOBOJAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C NPUMEHEHHEM

noj00usi M TPUTOHOMETPUYECKUX (PYHKIMHI (MONB3YSCh, TIe

HEO00XOAUMO, KAJIbKYJISITOPOM)

[IpoBepsiembie 3eMeHTHI copepxanus (9 kiacc)

Kon [IpoBepsieMblil SIEMEHT COJIEPHKAHUS

1 Yucna v BBIYUCIEHUS

11 PanimonanbHble 4KClia, HppaAlMOHAIIBHBIC YHCIA, KOHEYHBICE W
OeCKOHEYHbIE JECATUYHBIC POOH
MHOX€ECTBO JEWCTBUTENBHBIX YHCEN, JICMCTBUTEIBHBIE YHCIIA KakK

Lo OecKOHEUHbIE  JecATUYHBIE  JpoOu. B3auMHO  0JHO3HAYHOE
COOTBETCTBHE MEXJYy MHOXECTBOM JACHCTBUTEIBHBIX YHCENT U
KOOpAMHATHOM npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX YHCEIT

1.3 Apudmernueckue AeHCTBUS C ACHCTBUTEIBHBIMU YHCIAMU
N3mepenusi,  npuOgmKkeHus,  OleHKU.  Pa3Mepbl  0OBEKTOB

L4 OKPY’KAIOUIEr0 MHUpPA, JJIUTEIbHOCTh IPOLECCOB B OKPYKAIOIIEM
mupe. [IpubnmkeHHoe 3HaueHNe BETMYUHBI, TOYHOCTD MTPUOINKEHUS.
Oxkpyraenue yucen. [Ipukuaka u olieHKa pe3yabTaToOB BHIYUCICHUN

2 VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHeHUs ¢ OAHOI IEPEMEHHOM




JluneriHoe ypaBHeHuE. PemeHue ypaBHEHUM, CBOIAIIMXCA K

2.2
JUHEHHBIM
KBagpatHoe ypaBHeHue. Penienwe ypaBHEHUI, CBOJSAUIIUXCS K
2.3
KBaJIpaTHBIM
bukBanpatHoe ypaBHeHue. [IpuMepsl pereHus ypaBHEHUN TPEThEN U
2.4
YETBEPTOM CTEIIEHEN PA3TI0KEHUEM HA MHOXKUTEIN
2.5 Pemmenne qpoOHO-palinOHATBHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHHI
2.7 VYpaBHeHuUe ¢ AByMs IEPEMEHHBIMU U €r0 TpapuK
2.8 Pemenue cuctem ByX JTUHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a
JIPyroe - BTOPOU CTEIICHU
I'padmueckass wuHTEpHpeTalyss CUCTEMbl YpaBHEHHH C JIByMs
2.10
epPEMEHHBIMU
211 Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peliennie TMHENHBIX HEPABEHCTB C OJTHON TEPEMEHHOM
2.14 Pemenne cucreM JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 KBagpaTHbie HEpaBEeHCTBA
['padmyeckass uHTEpHIpeTalsi HEPABEHCTB U CHUCTEM HEPABEHCTB C
2.16
JBYMsI TIEpEMEHHBIMU
3 Oynkuuu




KBampatuunas ¢ynkmus, ee rpaduk u cBoicrBa. I[lapaGona,

3.1
KOOPIMHATHI BEPIIUHBI TApadO0JIbl, OCh CHMMETPUHU TTapadoJIbI
3.2 ['paduku bynkumit y = kx, y = kx + b u ux cBoictsa
LK 3 y
3.3 ['paduxu bynkumii Y = 'Y =X’ 1 ux cpolicTsa
3.4 ['paduku pynkuuit y = Jx, y = |X| 1 ux cBOMCTBa
4 YwucoBbie MOCIeA0BaTEILHOCTH
Omnpenenenre u CrocoObl 3aaHMUS YUCIOBBIX MMOCIEA0BATCIIEHOCTEN.
4.1 3agaHue Mocie0BaTeIbHOCTH PEKyPPEHTHOM hopmyIioi B hopmyIIon
N-TO 4WieHa
Apudmernueckas porpeccus. dopMyiibl n-ro YieHa
4.2
apu(PpMETHICCKOHN TPOTPECCUU, CYMMBI ITEPBBIX N WICHOB
["'eomeTrpuyeckas mporpeccusi. DopMysibl N-ro YjieHa reOMETPUIECKOn
4.3
MIPOTPECCHH, CYMMBI TIEPBBIX N YJICHOB
N3o0paxkeHne WiIeHOB apu(PMETHUYECKOW U TeoOMETPUYECKOU
4.4 IIPOTPECCHI TOYKAMU HA KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIA U
AKCIIOHEHIUAJIBHBIA POCT
4.5 CI10KHbBIE€ MPOLICHTHI
5 BeposaTHOCTh U CTaTUCTHKA
[IpencrapneHne MaHHBIX B BHUAC TaOMWIl, AuarpamMMm, TIpadukos,
5.1 WHTEpIpEeTalns JaHHBIX. UTeHHE W MOCTPOEHUE TaOJHII, AUarpamm,
rpa(uKOB IO peaJTbHbIM JTaHHBIM
5.2 [lepecTanoBku 1 hakTopran

5.3

CoueTaHus ¥ YHCJIO COUYCTAaHUU




TpCYFOJ'II)HI/IK Ilackans. PenieHue 3aga4y C HCIOJIb30BAHHEM

5.4
KOMOMHATOPUKH
['eomeTrpuyeckas BepossTHOCTh. CiydallHbIN BEIOOP TOUKH U3 (PUTYpPBI
5.5
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH
5.6 HcnbiTanue. Ycnex u Heynaya. Cepus UCTIBITAHUM JI0 IEPBOTO yCIexa
Cepust ucnbiTanuii bepuymau. BeposTHOCTH cOOBITUH B cepuu
5.7
vcnblTanuii beprynnm
5.8 CiydaitHast BEIMYMHA U PACTIPEICIICHUE BEPOSITHOCTEN
MaremaTtnueckoe 0KHJIaHUE u TUCIIEPCHS. [Tpumepsbl
59 MaTEMaTUYECKOI0 OKUAAHUS KaK TEOPETHUECKOTO CPETHETO 3HAYECHUS
BEJINYHHBI
MaremaTnyeckoe OXHJAHWE W JUCIEPCHUS CIyYaHOM BEIMYHUHBI
5.10
"yncIo ycnexoB B cepuu ucneitanuii bepaymm"
[Tonarne o 3akoHe OONBIIMX YHceNl. M3MepeHue BEpOSITHOCTEH ¢
5.11 IIOMOIIbI0 YacTOT. POJIb M 3HaueHHe 3aKoHA OOJBIINX YHUCET B
MIPUPOJIC U OOIIECTBE
6 ['eomeTpus
61 Cunyc, kocuHyc, TaHreHc yriaoB oT 0 nmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbl TPUBEACHUS
Pemenue tpeyronbHUKOB. TeopemMa KOCUMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne npakTHYeCKMX 3a7ad €  HCMOJbB30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanne nomoous. [logqodue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 TeopeMa 0 MpoOU3BEACHUH OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUN




OTPE3KOB CCKYIIUX, TCOPEMA O KBAApPaTe KacaTeJIbHOM

BekTop, nnmuHa (MOIyJib) BEKTOpa, COHANpPABJICHHBIE BEKTOPHI,

IIPOTUBOIIOJIOKHO HaIIPpaBJICHHBIC BCKTOPBEI, KOJJIMHCAPHOCTDb

6.5
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpallMd HaJ BEKTOPAMH.
PasnosxeHne BEKTOpa Mo IBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.6 Koopaunater Bektopa. CkajlipHOE€ TMPOU3BEICHHE BEKTOPOB,
IPUMEHEHHUE /TSl HaXO0KICHUS JJIMH U YTJIOB
JlekapToBbl KOOpJAWHATHI Ha IIJIOCKOCTH. YPpaBHEHHUS MPSMON U

6.7 OKpPY>KHOCTH B KOOPJMHATAaX, [IE€PECEUECHUE OKPYKHOCTEH U MPSAMBIX.
MeToa KOOpAWHAT U €T0 IPUMEHEHHE

6.8 [TpaBmIIbHBIE MHOTOYTOJILHUKH

6.9 JnuHa okpykHOCTH. [ pagycHas v paguanHas Mepa yria, BBIYUCICHHUE
JUTMH JTyT OKPYKHOCTEU

6.10 [Tnomans kpyra, CEKTOpa, CerMeHTa

611 JIBKEeHUS  TJIOCKOCTM W BHYTPEHHHE CHUMMETpuu  (uryp

(amemeHTapHbIe npeAcTaieHus). [lapannensHblii nepenoc. [ToBopot

JI1st npoBeieHNsT OCHOBHOTI'O TOCYIapCTBEHHOIO SK3aMEHa 10 MaTeMaTHKe (fasee -
OI'D mo maremaTHKE) HUCIOJIb3yeTCsl NepedeHb (KOAU(HUKATOpP) MPOBEPSIEMbBIX

TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIbHOW MPOrPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJCPIKAHU.

[TpoBepsiembie Ha OI'D o MaTeMaTHKe TpeOOBaHUS

K pe3yJibTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa3oBaHUs

Kox

[IpoBepsiemble TpeOOBaHHS K MPEAMETHBIM pe3yjibTaTam




IPOBEPSAEMOr

0 TpeboBaHMSs

OCBOCHHMSI OCHOBHOU 06p3.30B3T€JILHOﬁ nmporpamMmbl OCHOBHOTI'O

obmrero oopaszoBanms Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSIMU: MHOXECTBO, IIOJIMHOKECTBO,
oTepalfy HaJl MHOKECTBaMH; YMEHHE ONIEPUPOBATH MOHATUSMHU:
rpad, cBs3HBIN rpad, AEPEBO, LUK, IPUMEHSTh UX PU PELIICHUU
3a]a4; YMEHHE HCIOJIb30BaTh Tpaduueckoe MpeCTaBICHHE
MHOJKECTB JIJIsl OTIMCAaHUs PEAIbHBIX MPOIIECCOB U SABJICHUU, TTPH

pelIeHn! 3a7a4 U3 IPYyrux y4eOHbIX MPEIMETOB

YMeHue OIICpHUPOBATE IIOHATHAMHK: OIIPCACICHHUC, aKCHOMaA,
TCOPCMA, NOKA3aTCIbCTBO, YMCHHC PACIIO3HABATh MCTHHHBIC U
JIOXKHBIC BBICKA3bIBAHUA, IMPpUBOAUTH IIPUMCPEBI u
KOHTPIIPHUMCPBLI, CTPOHUTH BBICKAa3bIBaAHU A )51 OTpHUIOaHHA

BBICKA3bIBAHUN

YMeHue onepupoBaTh IIOHATHUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE
Y COCTABHOE YHCIIO, AETUMOCTh HATYPAJIBbHBIX YNCEII, IPU3HAKU
JEIUMOCTH, LIE€JI0€ YUCII0, MOAYJIb Yncia, OOBIKHOBEHHAs ApoOb
U JecATUYHasl IpoOb, CTAHJAPTHBIA BUJ YMCIIA, PALMOHAIBHOE
YHUCJIO0, UPPAMOHAIBHOE YHUCIIO, apu(PMETHUECKUI KBaApaTHBIN
KOPEHb; YMEHUE BBINOJHATH IEUCTBUS C YUCIIAMHU, CPAaBHUBATh U
YHOPSIAOUMBATh YUCIA, IPEACTABIATh YHCIIa HA KOOPAUHATHON
IIPSAMOU, OKPYIVIATBH YHCJIA; YMEHUE 1€JIaTh IPUKUIKY U OLIEHKY

pe3yJbTaTa BEIYUCICHUN

YMeHue onepupoBaTh NOHATUAMM: CTENEHb C  LEJIbIM
[I0Ka3aTeseM, apu@MeTHYeCKuid  KBAApPAaTHBIH  KOPEHb,
MHOTOYJIeH, anre0panyeckas IpoOb, TOXIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJbHOM CTENeHU OOJIbLIe EAMHULIBI; yMEHHE

BBINIOJIHATH pacyeTsl Mo (Gopmysiam, mpeoOpa3oBaHUs LIEJIbIX,




JTPpOOHO-pAllMOHANBHBIX BBIPAKEHUN U BBIPAXKEHUN C KOPHSIMU,
pa3oKEHHE MHOrOYJIEHAa HAa MHOXKHUTEIW, B TOM YHCIE C
UCIIONIb30BaHuEM (OpPMYJT pa3HOCTH KBagpaToB M KBaJpaTa

CYMMEBI U pa3HOCTHU

YMeHHe OomnepupoBarh IMOHATHSAMHU: YHCIOBOE PAaBEHCTBO,
YpaBHEHUE C OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHE pellaTh JIMHEHWHBIE H
KBaJIpaTHbIE YpaBHEHUS, IPOOHO-pAllMOHAIBHBIE YPAaBHEHUS C
OTHOW IIEPEMEHHOM, CHUCTEMBI [BYX JIMHEHMHBIX YpPAaBHEHMH,
JVHEWHbIC HEPaBEHCTBA U UX CUCTEMbI, KBaJpaTHbIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJJTHOM IIEPEMEHHOMN, B TOM YHUCIIE
IIPU PELICHUM 3a1ad U3 APYTUX NPEAMETOB M NPAKTHYECKUX
3a7a4; YMEHUE HCIOJIb30BAaTh KOOPAMHATHYIO IIPAMYIO U
KOOPJIMHATHYIO IUIOCKOCTh  JJIi  M300paKEHHsI  pelIeHUuM

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUSIMU: (YHKLHUS, rpaduK GyHKIUH,
HyJU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKU
BO3pacTaHus, yObIBaHMsI, HAMOOJIbIlIEE U HAUMEHbIIIEE 3HAUCHUS
GyHKIIMM; yMEHHE  ONEpUpOBaTh MOHATUAMHU:  TMpsMas
IPONOPLUMOHANIBHOCTb, JIMHEWHAas (QYHKUMS, KBaJpaTU4Has
¢byHKuMs, oOpaTHas  NPONOPUMOHAIBHOCTh,  Mapadora,
runepOosa; yMeHue CTpouTh rpaduku QyHKIIHM, UCTIOIH30BAThH
rpaduku A1 onpeaesieHrs CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH,
JUTSL pelIeHus 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U peaIbHON
KU3HU; YMEHHE BbIpaKaTh (OPMYyJIaMH 3aBUCHUMOCTH MEXIY

BCINYMHaMH

YMeHue OIICPHUPOBATH  IIOHATHUAMHUI IIoCacaoBaTCIbHOCTD,

apumeTnyecKkas M T€OMETPUYECKasl TMPOTPECCUU; YMEHUE




UCIIOJIb30BaTh CBOMCTBA  IOCJIENOBATEIBHOCTEH, (OPMYJIbI
CYMMBI ¥ OOIIEro YieHa IPU PEeLIEHUH 3a]a4, B TOM YUCIIE 3a/1a4

U3 IPYTUX YYEOHBIX MPEIMETOB U PEalbHON KU3HU

YMeHne pemath 3aJadd pa3HbIX THUIOB (B TOM YHCIE Ha
IOPOLEHTHI, JOJIM U YacCTH, JBWKEHHUE, paboTy, LIEHY TOBapOB U
CTOMMOCTh TOKYIOK M YCIyT, HaJloTH, 3aJa4d M3 O0JIaCTH
yIpaBiICHUS JUYHBIMU M CEMEWHBIMH (PUHAHCAMH); YMEHHE
COCTaBIIATh BBIPAXKCHUsI, YPABHEHUs, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 3aJa4d, HCCIECNOBATh IIOJIy4CHHOE pCIICHHE U

OLICHNBATDH HpaBHOHOI[O6HOCTB IIOJIYUYCHHBIX PC3YJIbTATOB

YMeHue omnepupoBaTh MOHATHUSIMH: (QUIypa, TOYKA, OTPE3OK,
psiMasi, JIyd4, JIOMaHasi, yroj, MHOI'OYI'OJIbHUK, TPEyTOJbHUK,
pPaBHOOEAPEHHBII W PAaBHOCTOPOHHUW  TPEYTOJbHUKH,
IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIMAaHA, OMCCEKTpHCA U BbICOTA
TPEYroJbHUKA, YETBIPEXYTOJbHUK, MapajuieorpaMmm, poMo,
NPSAMOYTOJIBHUK, KBaJpaT, Tpamneuus; OKPYKHOCTb, KpYT,
KacaTeslbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (UTYypamy;
YMEHHE pemaTh 3aJ1a4i, B TOM YHCJIE U3 TOBCEIHEBHOM KU3HU,
Ha HaxXOXJIECHHE T'€OMETPUYECKHX BEIUYMH C NPUMEHECHHEM

M3Y4YEHHBIX CBOUCTB (huUryp u (hakToB

10

YMeHue onepupoBaTh HOHSATUSMU: PaBEHCTBO (UTYP, PABEHCTBO
TPEYTOJIbHUKOB; IMapaUIeNbHOCTh W TMEPIEeHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXIY MPSIMBIMU, MEPIICHIUKYIIAP, HAKIIOHHAS,
mpoeKIusi, Tmomooue ¢Guryp, TOMOOHBIE TPEYTrOJHHHKH,
CUMMETPHUSI OTHOCHTEIIbHO TOYKH W TPSIMOW;, yMCHHE
pacmo3HaBaTh PaBEHCTBO, CHMMETPUI0O U Tmojobue duryp,
napaieIbHOCTh W TEPICHIUKYJISIPHOCTh  MPSIMBIX B

OKpPYXaIOIlEM MUPE
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YMeHue onepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSIHUE, YTOJl
(BeNMMYMHA YyIJIa, CHHYC W KOCHHYC VyIJla TpPEYroJIbHHUKA),
IUIONIA/Ib; YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB H OOBEKTOB B
OKpPYXaIOIlleM MUpPE; YMEHUE MPUMEHATH (hOPMYJIBI IEpUMETpa
Y TUIOIIAAY MHOTOYTOJIbHUKOB, JUTMHBI OKPYKHOCTH U IIJIOIIAIU
Kpyra, o0bemMa MpsSMOYTOJBHOTO Mapajvielenuneaa; yMeHue
MPUMEHSTh MPU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMME€  yIJIOB  TpeyrojbHuKa, Teopemy  Iludaropa,
TPUTOHOMETPUYECKAE COOTHOLICHUS JJISI BBIYMCIEHUS [JIVH,

pacCTOSIHHM, TIIOIAAeH

12

YMenue uzobpaxarbh IUIOCKME (UTYpBl M MX KOMOWHAIUH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C MOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIepupoBaTh MOHATUAMM: IPAMOYIOJIbHAS CHCTEMA
KOOPAMHAT; KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPAa HA YMCIIO, CKAIAPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHME MCIOJIb30BAaTh BEKTOPBI U KOOPJAWHATHI JJIS
NIPEACTABIICHNS] JAHHBIX M PEIICHUS 3aJa4, B TOM YHUCIE W3

JIPYTUX YYEOHBIX MPEIMETOB U pPeaTbHOM KU3HU
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YMeHue onepupoBaTh MOHSATUSMU: CTOJOMKOBBIE U KPYTrOBBIC
JTUarpaMMbl, TaONHIBI, cpeaHee apudMeThuyecKkoe, MeIuaHa,
HauOoJbIlIeE W HAUMEHbIIIEE 3HAYCHHS, pa3Max YHUCIOBOTO
HaOopa;  yYMEHHME  U3BJIICKaTh,  WHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO, MPECTABICHHYIO B TAOIHUIIAX
U Ha Juarpammax, OTPa)kalollyl0 CBOWCTBA M XapaKTEPUCTUKHU
peaNbHBIX TIPOLIECCOB U SIBJICHHWM; yMEHHE pPAaclo3HaBaTh

HN3MCHYHUBLIC BEJIMYMHBI B OKPYKAarOIEM MUPC
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YMeHue  onepupoBaTh  MOHATHUSAMHU:  CIYYaWHBIA  ONBIT
(cmyyaliHbIf AKCIIEPUMEHT), AJIEMEHTAPHOE coObITHE
(3IeMEeHTapHBIi  KUCXOM) CIy4allHOTO OIbITa, CIy4aiHOe
COOBITHE,  BEPOATHOCTh  COOBITHUS, YMEHHE  HaXOIUTh
BEPOSITHOCTH  CIy4YalHbIX  COOBITMA B ONBITaX  C
PAaBHOBO3MOKHBIMH ~ 3JIEMEHTAapHBIMU  COOBITHSIMHU; YMEHHE
pemaTrh 3aJadyd METOJIOM OpraHM30BaHHOrO Mmepedopa U ¢
WCIIOJB30BaHUEM IIPaBUJIa YMHOJKECHHUS;, YMEHHUE OLICHUBAaTh
BEPOATHOCTH PEAJIbHBIX COOBITMI W SIBIICHUH, MOHUMAaTh POJIb
MPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUN B
OKPY’)KalOLleM MHpPE U B KU3HHU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO € 3aKOHOM OOJIBIINX YUCEI

H €ro pOJIbIO B MaCCOBBIX SABJICHUAX

16

YMenue BwpIOMpaTh TOAXOMAIIMA W3YYEHHBIA METOHd IS
pelIeHusT 3aJa4d, MPUBOJAUTH NPUMEPBl MaTEMaTUYECKUX
3aKOHOMEPHOCTEM B MPUPOAEC H IKU3HU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMATHUKH B HUCKYCCTBE, OIHUCHIBATH
OTJEIbHBIE BBIJIAIOIIMECS PE3YJIbTAThI, IOJYYCHHBICE B XOJI€
pa3BUTHSI MaTEMaTHUKU KakK HAyKd, MPHUBOJIUTH IPUMEPHI
MAaTEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTE€UECTBEHHOU U

BCEMUPHOU UCTOPUU

[IepeueHb 21EMEHTOB coJiepkKaHusl, MpoBepsemMbix Ha OI'D

I10 MaTCMaTHKEC

Kon [TpoBepsieMblil SIEMEHT COJICP KAHUS
1 Yucia 1 BEIYUCIICHUS
1.1 Harypanbnsie u nensie uncia. [Ipu3Haku 1e1MMOCTH LETBIX YACEN




1.2 OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, MPOILIEHThI, OECKOHECUHBIC
NepuoANYECKUe Ipodu

1.3 PanmonanbHbIe qucIa. Apudmernueckue omepaiuu c
paIrMOHATBHBIMU YU CIIAMH

1.4 HeiictButenpHple  uncia.  Apudmernyeckue — omepanudud ¢
JEHCTBUTEITHLHBIMH YHACIIAMU

1.5 [TpubnvkeHHbIE BBIUYMCICHUS, TPAaBUIA OKPYTJICHUS, TPUKUIKA W
OIICHKA PEe3yJIbTaTa BHIYMCICHUM

2 Anrebpandeckue BRIpaKCHHS

2.1 BykBeHHbIE BhIpaXeHUS (BBIPAKEHUS C TEPEMEHHBIMM )

2.2 Crenenp ¢ 1enbiM mokazareneM. CTeneHb € palMOHAIbHBIM
nokaszareneM. CBOMCTBA CTENEHN

2.3 MHorousieHbl

2.4 AnrebOpaundeckas 1poob

2.5 ApudmMernuecknuii KOpeHb HaTypallbHOM cTemneHu. J[ledictBus ¢
apu(PMETHICCKUMH KOPHSIMH HATyPaJIbHON CTETICHU

3 YpaBHEHUS U HEPABEHCTBA

3.1 [leasie w  apoOHO-paroHaNbHBIE  ypaBHeHHs. CHCTeMbl U
COBOKYITHOCTH YPaBHEHUI

3.2 [leasie wu npoOHO-panMoHaIbHBIE HepaBeHCTBA. (CuHCTeMBl U
COBOKYITHOCTH HEPaBEHCTB

3.3 Pemenue TekCTOBBIX 33124

4 UwucoBbie OCIe0BATEIPHOCTH




4.1

HOCJ’I@I{OB&TCJ’IBHOCTI/I, CITOCOOBI 3aJaHusA HOCHCﬂOB&TGHBHOCTCﬁ

4.2 Apudmernueckas W reoMmeTpuueckas mporpeccur. Dopmyia
CJIOHBIX TTPOLIEHTOB

5 OyHKIMU

5.1 Oynkuus, cnocoOsl 3aganus GyHkuuu. ['padpuk dynkmun. O6macTh
OTIpEJICICHUs] U MHOXXECTBO 3HaueHuM (ynkiuu. Hymu QyHkium.
[TpoMexyTkn 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH
bynkuuu. Makcumymbl ¥ MUHUMYMBbI (QyHkiuu. HawuGoinbiee u
HaWMeEHbIIIee 3HaUeHNEe (PYHKIIMHU HAa IPOMEXKYTKE

6 KoopauHatel Ha MpsAMOU U TJIOCKOCTU

6.1 KoopaunatHas npsimas

6.2 JlekapTOBBI KOOPAUHATHI Ha TIJIOCKOCTH

7 ['eomeTpus

7.1 ['eomeTpudeckue GUrypsl 1 X CBONCTBA

7.2 TpeyronbHUK

7.3 MHOroyroJibHUKH

7.4 OKpy)HOCTb U KpyT

7.5 N3mepeHre reoMeTpuuecKX BeJIMYuH

7.6 BekTophsl Ha MIIOCKOCTH

8 BeposaTHOCTh M cTaTUCTHKA

8.1 OmnucarenbHasi CTAaTUCTHKA

8.2 BeposaTtHOCTb




8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['pader
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