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1. IInanupyemMsl pe3y/bTaThl 0OCBOCHHS MpeAMeTa.
JInyHOCTHBIE pPe3yJIbTAThI

e [OTOBHOCTH M CIIOCOOHOCThH YYalIMXCA K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIIMU K O0yUYEHHUIO U IMO3HAHKIO; TOTOBHOCTH M CIIOCOOHOCTh OCO3HAHHOMY BEIOOPY
U TOCTPOCHHIO JAIbHEUIeH WHAMBHIYAILHON TpaeKTOpuu oOpazoBaHusi Ha 0ase
OPHEHTHUPOBKKA B MHpe mpodeccrii ¥ mpoecCHOHANBHBIX MPEANOYTEHUH, C YU4ETOM
YCTOP’IQHBBIX II0O3HABATCJIBbHBIX I/IHTepeCOB.

e chOpPMHPOBAHHOCTD IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHM MU OOIIECTBEHHOW NPAKTHUKH, YYHUTHIBAIOLIETO COLUAIBHOE,
KYJIbTYpHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MHUPA.

e Pa3BuTOE MOpabHOE CO3HAHKME U KOMIIETEHTHOCTh B PEIICHHUH MOPAJIbHBIX IIPOOIEM Ha
OCHOBE JIMYHOCTHOT'O BBIOOPA, (HOPMHUPOBAHKE HPABCTBEHHBIX YYBCTB M HPaBCTBECHHOI'O
MOBEJCHMSI, OCO3HAHHOI'O M OTBETCTBCHHOI'O OTHOIIEHHS K COOCTBEHHBIM IOCTYIIKAM
(CITOCOOHOCTh K HPAaBCTBEHHOMY  CaMOCOBEPIICHCTBOBAHHMIO,  BEPOTEPIMMOCTbD,
YBa)KI/ITCJH)HOC OTHOIIICHUC K peJII/IFI/IO3HI)IM LIYBCTBaM, B3TJ11.1aM JIIOI[Cﬁ nJIn wux
OTCYTCTBHIO; 3HAHHE OCHOBHBIX HOPM MOpAJH, HPABCTBEHHBIX, JAYXOBHBIX HIICAJIOB,
XPaHUMBIX B KYJbTYPHBIX TPAJUIMIX HApoa0B PoCCHH, TOTOBHOCTh Ha MX OCHOBE K
CO3HATEJIBHOMY CaMOOTPAHUYCHHIO B TOCTYNKaX, [OBEJCHUH, PACTOYHTEIHHOM
MOTPEOUTENBLCTBE; CPOPMUPOBAHHOCTL MPEACTABICHUNA 00 OCHOBAaX CBETCKON ITHKH,
KYJIbTYPbI TPAIULUOHHBIX PEIUTHNA, UX POJIM B Pa3BUTUU KYJIbTYpbl U HCTOpUU Poccun
W YeJOBEYECTBA, B CTAHOBICHHM TPAXKIAHCKOrO OOIIECTBA W POCCHICKOM
FOCY[[apCTBeHHOCTI/I; IIOHNUMAHHUC 3HAUYCHUS HpaBCTBeHHOCTI/I, Bepbl n peJII/IFI/II/I B JKN3HHU
YyelloBeka, ceMbd M o0O1miectBa). CHOpMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHS K
YYCHHUIO; YBAXKUTEIHLHOTO OTHOIICHHS K TPYLy, HATUYUE OMbBITA y4aCTHS B COLMAIBHO
3HaYuMOM Tpyne. OCO3HaHWE 3HAYCHUS CEMbM B JKM3HM 4eJOBEKa M OOIIECTBA,
NPUHSITHE [EHHOCTH CEMEHHON JKM3HM, YBRXHTEIbHOE M 3a00TJIMBOE OTHOIICHHE K
YJIEHaM CBOEH CEMBH.

e (OCBOEHHOCTH COIMATIBHBIX HOPM, MPABWI IOBEICHUS, Pojed U (OpM COLHAIBHOU
KU3HU B TPYyNINax H cooOllecTBax. YdYacThe B MIKOJIBHOM CaMOYIPAaBJICHUU H
0O0II1eCTBEHHOM KU3HH B TIPeiesiaX BO3PACTHBIX KOMIIETCHIIHM C Y4ETOM PETrHOHAIBHBIX,
STHOKYJIBTYPHBIX, COIMAJIBHBIX M HSKOHOMHUYECKMX OCOOCHHOCTeH (popMupoBaHue
TOTOBHOCTH K YYacCTHIO B MPOIIECCE YHNOPSIOYEHUSI COLIMAIIbHBIX CBSI3€M U OTHOUICHUH,
B KOTOpBIE€ BKJIFOUEHBI U KOTOPBIE (DOPMUPYIOT CaMU y4allllecs; BKIFOYEHHOCTb B
HETOCPECTBEHHOE IPaKJAHCKOE y4acTUE, TOTOBHOCTh Y4aCTBOBATh B JKU3HEACATEIBHOCTH
MOJPOCTKOBOTO OOIECTBEHHOTO OOBEAMHEHHS, MPOAYKTUBHO B3aUMOJICHCTBYIOIIETO C
COLMAJILHOW CpeAOd M COLMAIbHBIMH WHCTUTYTaMH;, HICHTU(UKAIMS ce0sl B KadyecTBe
CyObeKTa COIMAIBHBIX TNpeoOpa3oBaHMil, OCBOEHHE KOMIIETEHTHOCTEH B  cdepe
OPraHU3aTOPCKOH NEATETbHOCTH; MHTEPHUOPHU3ALIUS IIEHHOCTEH CO3MIATEIbHOTO OTHOIICHUS
K OKpYXarolel JelCTBUTENbHOCTH, I[EHHOCTEM COLMalbHOTO TBOPYECTBA, IIEHHOCTU
MPOAYKTHBHON OpraHM3aldyd COBMECTHOH JAEATENILHOCTH, caMopealu3allid B TpyIIe U
OpraHu3aliy, IIEHHOCTH <«IPyroro» Kak paBHONPABHOTO MapTHEpa, (HOpMUpOBaHUE
KOMIICTCHIIMH ~aHaju3a, IMPOCKTUPOBAHKS, OpraHU3aluu JeSATCIbHOCTH, peQIIeKCUU
U3MEHEHUH, CIIOCOOOB B3aMMOBBITOJIHOTO COTPYAHHMYECTBA, CIIOCOOOB peaIn3aluu
COOCTBEHHOTO JIMJIEPCKOTO MOTCHIINAIA).



MeTtanpeamMeTHble pe3yJabTaThl

MeramnpeaMeTHble pe3yNbTaThl, BKJIIOYAIOT OCBOCHHBIC YYAIIUMHCA MEXKIPEIMETHBIC
MOHATHS U YHUBEpCaJIbHbIe yueOHbIE JEHCTBUS (JIMYHOCTHBIEC, PETYISTUBHBIC, I03HABATEIbHBIE,
KOMMYHHUKaTHBHBIE).

MesxnpeaMeTHbIE TOHATHUS

YcnoBueM hopMHUpPOBaHUS MEKIIPEAMETHBIX MOHITUI, HATPUMEP TAaKUX KakK cucrema, Qaxr,
3aKOHOMEPHOCTh, (DEHOMEH, aHaiu3, CHUHTE3, SBJISETCS OBJAJCHUE YyYallUMHUCS OCHOBAMU
YUTATEIBCKON KOMIETCHIINH, MPUOOPETCHHE HABBIKOB padOThl ¢ WH(pOpMalued, ydacTHe B
MIPOEKTHOM JesTeabHOCTH. Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHusi Ha BCEX IpeaMeTax
OyZer ocylecTBIsATbCS paboTa 1O (OPMUPOBAHUIO M PA3BUTHIO OCHOB UHTATEIbCKON
KOMIICTEHIIMH. Y4Yaluecs OBJIAJCIOT UTCHHEM KaK CpPEACTBOM OCYLIECTBICHHS CBOHUX
JambHEWIINX IUIAHOB: NPOJOJDKEHHS o00pa3oBaHusT W camMooOpa3oBaHUS, OCO3HAHHOTO
IUTAHUPOBAHUS CBOETO aKTYaJIbHOTO U MEPCHEKTUBHOTO KPyra 4Te€HHUs, B TOM YHCJE 10CYyTrOBOIO,
MOATOTOBKU K TPYAOBOM M COLIMATIBLHOU NEATEIBHOCTH. Y BBITYCKHUKOB OyZeT copMUpOBaHa
NoTpeOHOCTh B CUCTEMAaTHYECKOM YTEHHMU KaK CpPEICTBE MO3HAHUS MHUpA U ceOs B 3TOM MHpE,
rapMOHU3AIIUH OTHOIIICHHUH YeoBeKa U 00IIeCTBa, CO3TaHNU 00pa3a «IoTpeOHOr0 OYAyIIero.

[Ipy u3ydyeHuu y4eOHBIX MPEIMETOB ydYallluecs YCOBEPIICHCTBYIOT MPHOOPETEHHBIE Ha
MEPBOM YPOBHE HaBBIKM PabOThl ¢ wHQpOpMalued u monoiHsaT ux. OHM cMoryT paboTaTh C
TEeKCTaMU, MpeoOpa3oBbIBATh U MHTEPIIPETUPOBATH COJEPHKAILYIOCS B HUX HH(POPMAIUIO, B TOM
qHcie:

—  CHCTEMaTH3UPOBaTh, COMIOCTABIIAThH, AHATU3UPOBATh, 0000IATh U HHTEPIIPETUPOBATH HH(DOPMAILIHIO,
COJIEPIKAIIYIOCS B TOTOBBIX MH(POPMAIIHOHHBIX 00BEKTaX;

- BBIACIIATH TJIaBHYIO H I/I36I)ITO‘-IHYIO I/IH(I)OpMaHI/IIO, BBIIIOJIHATH CMBICJIOBOC CBépTLIBaHI/IC
BBIJIETICHHBIX (DaKTOB, MBICIEW; TIPEACTaBIATh MHGOPMAIIHIO B CIKATOW CIIOBECHOH (popme (B Bue TUTaHA
WM TE€3MCOB) U B HATJISITHO-CUMBOJMYECKOH (hopme (B BHIE TaOMUI], TpapUIECKUX CXEM WU TUarpamm,
KapT MOHATHI — KOHIENTYaJlbHBIX IHarpaMM, OOPHBIX KOHCIIEKTOB);

—  3aIOJHATH U JOTOJHATH TAOIHIIEI, CXEMBI, THAarPaMMBI, TEKCTHI.

B xome m3ydeHHs Bcex y4UEOHBIX MPEIMETOB, yUaIUecs MPUOOPETYT OIBIT MPOSKTHOM
NEATEILHOCTH KakK 0co0oil  (opMbl y4eOHOW paboThI, CIIOCOOCTBYIOIIEH BOCIUTAHUIO
CaMOCTOSITEJIBHOCTH, HWHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUID MOTHBAallUM U
3 PeKTUBHOCTH y4yeOHOW JEeATETBLHOCTH; B XOJI€ peau3allii HCXOJHOTO0 3aMmbIiciia Ha
MPAaKTUYECKOM YpPOBHE OBJIAJICIOT YMEHHEM BBIOMpATH a/I€KBAaTHBIE CTOSIIEH 3a7ade CPE/ICTBa,
MPUHUMATh PEIIEHUsS, B TOM YHCI€ M B CHTyalusx HeomnpeaeaéHHocTd. OHM ToJydar
BO3MOKHOCTB Pa3BHUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJbKUX BAPUAHTOB PEIICHHH, K TIOUCKY
HECTaHJIaPTHBIX PEIICHUM, TOUCKY U OCYIIECTBICHUIO HanboJiee MPUEMIIEMOTO PEIIeHHUS.

IIpenmeTHbie pe3yabTaThl

BrinyckHuK Hay4yuTces B 7-9 kiaccax (1J1s1 MCNIOJIb30BAHUSA B IOBCEIHEBHOM KU3HM U
o0ecrneyeHusi BO3MOKHOCTH YCIEIIHOTO MPOAO0JKeHUsI 00pa30BaHuA) JJieMeHThbI
TEOPHHU MHOKECTB U MATEMAaTHYECKOM JJOTHKH
o OHCpI/IpOBaTI) Ha ypOBHe’HOHSITI/ISIMI/II MHOXECTBO, DJICMEHT MHOKECTBA,
IIOJMHOXECTBO, HpI/IHa)lJ'IC)KHOCTI);
e 3a/1aBaTh MHO>KECTBA MEPEUNUCICHUEM UX AJIIEMEHTOB;
e HAaxOJUTh MepeceueHne, 00beTUHEHNE, ITOJMHOKECTBO B MTPOCTEHIIINX CUTYAIUsX;
e ONEPUPOBATH HA YPOBHE MOHATUSAMU: ONPEACIICHUE, aKCHOMa, TEOpEMa, 10Ka3aTeIbCTBRO;
e IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JJISI HOATBEPKIACHUS CBOUX BBICKA3bIBAHUI.
B noBceqHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NpPeIMeTOB:
. HUCIIOJIB30BATh rpa(bnquKoe MMpeACTaBJICHUC MHOXKECTB JIJIs1 OIIMCaHUA pCaibHbIX
IpouecCoB U ﬂBHeHHﬁ, IIpH pCIICHUHU 3aaa4 JPYTrux y‘Ie6HBIX npeamMeETOB.
Yucaa



OnepupoBarh Ha ypPOBHE MOHATUSMU: HATYPATLHOE YUCIIO, IIETI0€ YHCIIO0, OOBIKHOBEHHAS
Ipo0b, AeCATUYHAS APOOb, CMEIIaHHAs P00k, PAITMOHAILHOE YHCIIO, apu(PMETHISCKUT
KBaJPaTHBIN KOPEHB;

MCIIOJIb30BaTh CBOMCTBA YKCEI U MpaBuUiia IeHCTBUN IPU BBIIOJHEHUH BHIYMCIICHUII;
WCII0JIb30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BbIIOJIHEHUH BHIYUCICHUIN

U PEIICHUH HECIOXKHBIX 3a]1a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YHCENl B COOTBETCTBUU C MIPaBUJIAMU;
OLICHHMBATh 3HAYEHUE KBAAPATHOTO KOPHS U3 MOJOKUTEIBHOIO IIEJIOTO YKCIa,
pacrno3HaBaTh pallMOHAIBHBIE U UPPALlMOHAIbHBIC YHCIIA;

CpaBHMBATbh YHUCIIA.

B noBceiHeBHO KU3HHU M IPH U3YUYEHHUU APYTUX NPeIMETOB:

OLIEHUBATh PE3yJIbTAThl BEIYUCICHUH MTPU PELUICHUN MPAKTUYECKUX 3aa4;
BBITIOJIHSTH CPAaBHEHHUE YHCEIT B PEATbHBIX CUTYAIIHsAX;

COCTABIISATh YMCIIOBBIC BBIPAKEHHUSI IIPH PEIICHUH MPAKTUYECKHX 3a/1a4 U 33124 U3
JPYTruX y4eOHBIX MPEIMETOB.

To:KIaecTBeHHbIE npeoﬁpa303afmﬂ

BbInonHATE HECTI0XKHbBIE TPE0Opa30BaHMs [JIs BBIYMCICHHS 3HAYEHUH YHCIIOBBIX
BBIPAKEHUI, COIEpIKALLUX CTEIIEHU C HaTypaJbHbIM IIOKA3aTeJIEM, CTENEHHU C LEJIbIM
OTPULIATEJILHBIM IIOKa3aTeNIeM;

BBITIOJIHATH HECIIOKHBIE TPEOOPA30BAHMSI LIETIBIX BHIPAKEHUIN: PACKPHIBATh

CKOOKH, IPUBOJIUTH IIOJIOOHBIE CIaraeMsble;

HCIOJIb30BaTh (POPMYIIBI COKPALLIEHHOTO YMHOXKEHHUs (KBaJApaT CyMMBI, KBapaT
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) ISl YIIPOIIEHUS BBIYMCICHUN 3HAYEHUH BBIPAXKEHUH;
BBINOJIHATH HECTIOXKHbIE TPe0Opa3zoBaHus APOOHO-TMHEHHBIX BBIPAXKECHUN U
BBIPQ)XEHUH C KBaJIpaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HHU ¥ IPH U3YUYEHHUH APYTUX MPEIMETOB:

MMOHMUMATh CMBICIT 3aIIMCH YHCJIa B CTAaHIAPTHOM BUJIE;
OmepupoBaTh Ha OA30BOM YPOBHE MOHATHUEM «CTAH/IAPTHAS 3aMUCh YHUCIIAY.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBath Ha 6a30BOM YpOBHE IOHATUSMU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHUE, KOPEHb YpaBHEHUS, PELICHUE YPABHEHNUs, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHNE HEPABEHCTBA;

IIPOBEPSATH CIPABEUIMBOCTD YACIOBBIX PABEHCTB M HEPABEHCTB;

penaTh JIMHEMHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOJSAIIMECS K JIMHEUHBIM;
pelaTh CUCTEMBI HECIIOKHBIX IMHENHBIX YPaBHEHU, HEPABEHCTB;

IIPOBEPSATH, SIBISIETCS JIU JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);

pelaTh KBaJipaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;
n300paXxkaTh pEIICHNUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSMOI.

B noBceaqHeBHOM KM3HHU U IPpU U3YYCHUH APYIUX NPEAMETOB:

COCTABJISATh M pelaTh JUHEHHbIE YpaBHEHUS NP PEIIEHUH 3a]1a4, BO3HUKAIOIUX B
JPYTUX y4yeOHBIX MpeaMeTax.

DOyHKUMH

HaxonuTs 3HaueHwe GyHKIMK N0 33JJaHHOMY 3HAUEHHUIO apTyMEHTA;

HaXO/UTh 3HaUEHHE apryMeHTa 110 3a/JaHHOMY 3HA4EeHHUIO (DYHKIIMU B HECTIOKHBIX
CUTYalUsAX;

OIpeIeNIATh MOJI0KEHNE TOUKH 10 €€ KOOpANHATaM, KOOPAMHATHI TOUYKH T10 €€
MOJIOKEHHIO HA KOOPIUHATHON TIOCKOCTH;

1o rpaduKy HaXOAUTh O0JIACTh OTPEICTICHUS, MHOKECTBO 3HAYCHUH, HYJT (YHKITUH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, HANOOIbIIEE
Y HaMeHbIIIee 3HaUYeHUS (PYHKINH,

CTPOUTH Tpa(UK JTUHEHHON QYHKIINU;



MIPOBEPATH, SIBJISICTCS JIM JaHHBIN rpaduk rpadukoM 3a1aHHON QyHKIMK (IMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLHUOHATIHLHOCTH);

OTIpeNeNIATh MPUOIMHKEHHBIC 3HAUCHUS KOOPMHAT TOUKH MEPeceueHUs

rpaduKoB PyHKIIHIA;

OIepUpoOBaTH Ha Ha30BOM YpOBHE MOHATUSAMU: TTOCIIEAOBATEILHOCTD, apu(pMeTniecKas
nporpeccusi, reOMeTpudecKast IpOrpeccus;

pelaTh 3aJ1a4ud Ha [IPOrpecCcri, B KOTOPBIX OTBET MOKET ObITh

[I0JTy4eH HENOCPECTBEHHBIM OACUETOM 0€3 MpUMeHEeHUsI (hopMy.

B noBce1HeBHOM KU3HHM ¥ IPH U3YUYEHHUH APYTUX NMPeIMETOB:

MCIOJIb30BaTh TPaUKH PealbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OMIPEICTICHHS UX
CBOMCTB (HaMOOJIbIINE U HAMMEHbIIINE 3HAUCHUS, TPOMEKYTKH BO3pACTaHUS U
yOBbIBaHUS, 00JIACTH TIOJIOKUTEIBHBIX U OTPUIATEILHBIX 3HAYCHHUH U T.I1.);
UCIIOJIb30BaTh CBOMCTBA TUHEHHON (YHKIIH U ee TpaduK MPH PEIICHUH 3aa4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTHKa B TEOpUA Bep0HTHOCTeﬁ

HmeTp nipeacTaBiieHHuEe O CTATUCTUYECKUX XaPaKTEPUCTUKAX, BEPOSTHOCTU CIIy4aliHOTO
COOBITHSI, KOMOMHATOPHBIX 337a4ax;

pemaTh npocTeiine KOMOMHATOPHBIE 3314l METOAO0M MPSIMOI0 U

OpPraHU30BaHHOIO Mepedopa;

IIPEJCTABIATh JaHHbIE B BUJIE TaOJIULL, JUarpaMm, rpauKoB;

YUTaTh HH(OPMAIIHIIO, TPECTABICHHYIO B BUJIE TAOJIHUIIBI, AUArPAMMBI, rpaduKa;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKNE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLIEHHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUILINX CIydasiX;

UMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.

B noBcenHeBHOM KM3HHU U IPHU U3YYCHUH APYIUX IIPEIAMETOB:

OLICHHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Tiepedopa;

HMMETh MPEJICTABICHUE O PO MPAKTUYECKU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
CPaBHUBATb OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKH, IOJTyUYECHHBIE B

MpOIIeCcCe pelICHUs MPUKIAIHON 3aa4d, U3yUEHUS PEAIbHOTO SIBJICHUS;

OIICHUBATH BEPOSITHOCTh PEATBHBIX COOBITHI U SIBIICHUI B HECIIOKHBIX CUTYaIUX.

TexcToBBIE 3a70aYH

Pemath Hec0XKHBIE CIOKETHBIE 3a7]a4l Pa3HBIX TUIIOB Ha BCE

apupMeTHYECKUe EeHCTBHUS;

CTPOUTH MOJIENb YCIIOBUS 3a/1a4H (B BHJIE TaOJIMIbI, CXEMBbI, PUCYHKA WIIM YPaBHEHNU),
B KOTOPOI! J1TaHbI 3HAYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LIEJIbIO TIOMCKA
pelIeHns 3a/1auu;

OCYILIECTBIAThH CIOCO0 MOKCKA PEIICHUs 3a/1a4H, B KOTOPOM PacCyKIAEHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBAHUS K YCIIOBHIO;

COCTaBJIATH IJIaH PELIEHUS 3a7auu;

BBIJIEIIATH 3TAIlbl PEIICHUS 33/1a4H;

UHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YNIbTAThI B 33/1a4€, UCCIIEI0BaTh

MIOJIyYEHHOE pellieHue 3a/]auu;

3HATh pa3IMyue CKOpPOCTel 00bEKTa B CTOSTUEH BOJE, POTHB TEUEHUS U I10

TE€YEHUIO PEKU;

pelaTh 3aa4i Ha HaX0K/IEHNUE YacTH YHCia U YUCJIa 10 €ro YacTu;

pelaTh 3aa4i pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, Ha IBUKEHUE),

CBSI3BIBAIOLIUX TP BEJIMYUHBI, BBIICISTH 3TH BEJIMYMHBI U OTHOILIEHUS MEX]Ty HUMU;
HaXOJUTh MPOLIEHT OT YKCJIA, YUCIIO IO MPOLIEHTY OT HETO, HAXOAUTh MPOLIEHTHOE
CHIDKEHUE WM MTPOLIEHTHOE MOBBIIIEHUE BETUYNHBL;

pelIaTh HEeCI0KHbIE JIOTUYECKUE 3a7a4ul METOJJOM PacCyKICHUH.

B noBceqHeBHOM KU3HM U NIPU U3YYECHUH APYTUX NPEAMETOB:



BBIIBUTATh TMIIOTE3bI O BO3MOKHBIX IIPEEIbHBIX 3HAUEHUAX HCKOMBIX B 33Ja4e
BEJIMYUH (A€TaTh NPUKUIKY).

I/ICTOPHH MaTEeMaTHKH

OnuceIBaTh OT/IEIbHBIC BBIIAIOLIUECS PE3YNbTAThI, IOJYYCHHBIE B X0/1€

pa3BUTHS MaTEMaTHKU KaK HAyKU;

3HATh IPUMEPHI MaTEMaTHUYECKUX OTKPBITHH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMUPHOH UCTOPUEH;

MMOHUMATh POJIb MATEMATUKHU B pa3BUTHHN Poccuu.

Metoabsl MATEMAaTHKH

BriOupaTs noaxoasiiuii M3y4eHHbIN METOJT TSl pelIeHUs], U3YUEHHBIX
THIIOB MaTeMaTHYCCKHUX 3a7a4;

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B OKPYXKaIOLIEH
JIEACTBUTEIbHOCTH U MPOU3BEICHUSAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Kiaccax 1Jist
o0ecrneyeHsi BO3MOKHOCTH YCIIEIIHOTO MPOA0JIKEeHNsI 00pa30BaHUA DJIEMEHThI
TEOPUH MHOKECTB M1 MATEeMaTHYeCKOM JIOTUKH

OrneprpoBaTh MOHATUSIMU: OTIPECICHHE, TEOpEMa, aKCHOMa, MHOXKECTRBO,
XapaKTEPUCTUKH MHOXECTBA, JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE M OECKOHEUHOE
MHOKECTBO, MOJAMHOKECTBO, IPHHAUICKHOCTD, BKIIOYECHHE, PABEHCTBO MHOKECTB;
M300pakaTh MHOXKECTBA U OTHOIICHHE MHOKECTB C IIOMOIIBIO KPYyTroB Diiepa;
OTIPECIIATH PUHAIICIKHOCTD AIIEMEHTA MHOXKECTBY, OOBETHHECHUIO U
MIEPECCUCHUI0 MHOYKECTB;

3aJ]aBaTh MHOXKECTBO C TOMOIIIBIO TIEPEYHCIICHHUS JIEMEHTOB, CIIOBECHOTO OITUCAHUS;
OTIEPUPOBATH OHATHUSIMU: BEICKA3bIBAHUE, HICTUHHOCTD U JIOXKHOCTh BBICKA3bIBAHHS,
OTPHIIAHUE BBICKA3bIBAHUH, OTICpAIIMH HAJl BHICKA3bIBAHUSMHU: U, HITH, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILJTUKALIVH);

CTPOUTH BBICKA3bIBAHHMSI, OTPHUIIAHUS BHICKA3bIBAHU.

B noBcenHeBHOM KH3HHU U IPH U3YYCHUH APYIUX NPEAMETOB:

Yucaa

CTPOUTH LCTIOYKH YMOSaKJIIO‘leHI/Iﬁ Ha OCHOBC MCIIOJIb30BAHU ITPABUJI JIOTUKH,
HCIIOJIB30BATh MHOXKECTBA, OIICpalMi C MHOXKCCTBaAMU, UX rpa(bnqecxoe MNpeaACTaBJICHUC
AJIg OIMUCAaHUA PECAJIBHBIX IMPOUCCCOB U SIBIICHHI.

OrnepupoBaTh MOHIATHSIMHU: MHOKECTBO HATYPAIBHBIX YHCEII, MHOKECTBO IIEJIBIX
YHUCEeJl, MHOXKECTBO PALIMOHAIBHBIX YHCEII, UPPALMOHATIBHOE YHCIT0, KBAAPATHBIN
KOpPEHb, MHOXKECTBO JECUCTBUTEIIBHBIX YUCEN, TEOMETPUUECKAss HHTEPIIPETALINS
HATypaJbHbIX, UEBIX, PALMOHAIBHBIX, JEHCTBUTENBHBIX YHUCEIL,

MMOHUMATh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aMMCH HATYpPaIbHOTO YHCIIa;
BBINIOJIHATH BBIYMCIIEHNSI, B TOM YHCIIE C UCIIOJIb30BAHUEM ITPUEMOB
paLMOHAIBHBIX BBIYUCIICHUM;

BBINIOJIHATH OKPYIJICHUE PALIMOHAIBHBIX YHUCEII C 3aJaHHOW TOYHOCTBIO;
CpPaBHHMBATH PALIMOHAIBHBIE U UPPALIMOHATILHBIC YUCTIA;

MPEACTABIATH PAIIMOHAIEHOE YHUCIIO B BUJIE ACCATUYHON POOH;

YIOPSI0YMBATh YUCIIA, 3alIMCAHHBIEC B BUJIE OOBIKHOBEHHOM U JECATUYHOMN IpooH;
HaxoauTh HOJI m HOK uucen u ucnonp30BaTh UX MPU PEIICHUN 33/a4.

B noBcenHeBHOM KU3HM M NIPH U3YYCHUHU APYTUX NPEIMETOB:

MIPUMEHSIThH MpaBUIIa MPUOIMKEHHBIX BBIUUCICHHUN MTPH PEIICHUH TPAKTUUECKUX 3a7a4 U
pelIeHny 3a1a4 JpyTrux y4eOHbIX TPEeIMETOB;

BBIIIOJIHATh CPABHEHUE PE3YJIbTaTOB BEIYMCIICHUN NPY PEIICHUH MPAKTUYECKUX 3a7a4, B
TOM YHCJIe MPUOIUKEHHBIX BHIYUCIICHHUI;

COCTABJIATH U OLICHUBATh YHCJIOBBIC BBIPAXKEHUS [IPU PEILICHUH NIPAKTUUECKUX 3a1a4 U
3aja4 U3 APYrux y4eOHBIX PEIMETOB;



3aIMUCBIBATh U OKPYTJIATH YHUCJIOBBIC 3HAUCHUSA PCAJIbHBIX BEJIMYUH C UCIIOJIb30BAHUCM
Pa3HbBIX CUCTCM U3MCPCHUS.

ToxKIaecTBeHHbIE l'lp606pa30BaHI/Iﬂ

OnepupoBaTh NOHATUAMH CTEIIEHU C HATYPAJIbHBIM I10KA3aTEIEM, CTEIIEHH C

LETBIM OTPULATENbHBIM [T0KA3aTEIEM;

BBITIOJHSATH MpeoOpa30BaHUs 1IENIbIX BbIPAXKECHU: IEHCTBUS C OJHOWICHAMU
(crnoxeHue, BBIUMTAHUE, YMHOKEHUE), ACUCTBUSL C MHOTOYJIEHAMU (CII0KEHUE,
BBIUUTAHUE, YMHOXKEHUE);

BBITIOJTHSATH Pa3fioKeHNE MHOTOWICHOB HA MHOXKHUTENN OJJTHUM U3 CLIOCOOOB: BEIHECEHUE
3a CKOOKY, IpyIIHPOBKA, UCIOJIB30BaHUE (GOPMYJIT COKPALIEHHOTO YMHOXKECHUS;
BBIJICJISITh KBAIpaT CyMMbI U PA3HOCTH OJIHOWICHOB;

pacKiIapIBaTh HA MHOKUTENIN KBAJAPATHBINA TPEXWICH;

BBITIOJHATH MpeoOpa30oBaHuUs BRIPAXKEHUI, COJIEPKAINX CTEIICHH C LEIBIMU
OTpHULIATENbHBIMU [10KA3aTEISIMU, IEPEXOAUTH OT 3allMCH B BUJIE CTEIIEHHU C

LeJIbIM OTPHUIATENbHBIM [TOKa3aTesIeM K 3aIIUCH B BHJIE APOOH;

BBINOJIHATE MPE0Opa3oBaHMsl JPOOHO-pAIMOHATIBHBIX BRIPAXKEHUI: COKpalleHne Apooeii,
MIpHUBEICHUE aNredpandeckux apoodeii k 001IeMy 3HaMeHATeNo, CI0KEHNEe, YMHOKEHUE,
JeneHue anredpandeckux Apooeii, Bo3BeeHIE anre0panyeckoil Ipodu B HATYPaIbHYIO
U LEJIYI0 OTPULATEIbHYIO CTEIIEHb;

BBITOJIHATH MPEOOPa30BaHMsI BEIPAKECHUHN, COICPIKAIINX KBAIPAaTHBIE KOPHHU;

BBIJICJISITh KBAIpaT CYMMBbI UJIM PA3HOCTH JIBy4WI€HA B BBIPAKEHUSAX,

coJiepKallnX KBaJpaTHbIe KOPHU;

BBITIOJIHATH MPE0OPa30BaHMsI BEIPAKECHUH, COIEPIKAIIUX MOIYJIb.

B noBceHeBHOM KU3HHU M IPH U3YUYEHHUH APYTUX NMPEIMETOB:

BBITIOJIHATH MPE0OPa30BaHUs U ACUCTBUS C YHCIAMHU, 3aIIICAHHBIMU B
CTaHJApPTHOM BUJIE;

BBITIOJIHSTH IPE0Opa30BaHus allreOpanyecKuX BEIPOKCHUHN TP PELICHUH 33134
APYTUX y4eOHBIX MPEIMETOB.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBarh NOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHUS,

pellieHre HepaBEHCTBA, PABHOCUIIbHBIE YPaBHEHUs, 001acTh ONpeIesIeHUs
ypaBHEHHUsI (HEPABEHCTBA, CUCTEMbI YPaBHEHUI UJIM HEPABEHCTB);

peuiaTs JIMHEWHbIC YPaBHEHUSA U YPABHEHMS!, CBOJAUMBbIE K IMHEHHBIM C IIOMOIIBIO
TOKJECTBEHHBIX MTPE0Opa30OBaHuM;

peuiaTh KBaJpaTHbIC YPaBHEHUS U YPABHEHUS, CBOAUMBIE K KBAJIPATHBIM C IIOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa3oBaHui;

pemars ApOOHO-JIMHENHbIE YPAaBHEHUS;

peuiaTtb HpOCTeI/II_I_II/Ie I/IppaI_[I/IOHaJ'IBHLIe YpaBHCHUA BUA /\/ =a 4/\} /é

pelare ypaBHEHUs BUJa X = =a;

pelaTh ypaBHEHUsI CIOCOOOM Pa3sioKEeHUs Ha MHOYKUTENIN U 3aMEHbI IEPEMEHHOII;
UCIOJIb30BATh METO/I HHTEPBAJIOB JUI PELICHUS LEJbIX U IPOOHO-pAllHOHAIBHBIX
HEPaBEHCTB;

penaTh JIMHEMHbIE YPaBHEHUS M HEPABEHCTBA C TapaMeTPaMU;

peliaTh HECJIIOKHBIE KBaIpaTHBIE YPABHEHUS C I1apaMETPOM;

peniaTh HECIOXKHbIE CUCTEMBI IMHEHHBIX YPABHEHUN C TapaAMETPaAMHU;

peliaTh HECJIIOKHBIE YPAaBHEHHUS B LICJIBIX YUCIIAX.

B noBceqHeBHOM KU3HM U NIPH U3YYECHUH APYTUX NPEAMETOB:

COCTABJIATH U pEIIaTh JIMHEHHBIE U KBAAPATHBIC YPABHEHUS, YPABHEHHUS], K HUM
CBOJSIIMECS, CHCTEMBI IMHEWHBIX YPABHEHUI, HEPABEHCTB IIPU PEIICHUH 3a/1a4 JPYTUX
y4eOHBIX TPEAMETOB;



BBINOJIHATH OLEHKY IPaBIONOI00Us PE3yJIbTaTOB, MOIYYaeMbIX NIPH PEILICHUH TMHEHHBIX
Y KBAJIPaTHBIX YPABHEHUHN U CUCTEM JIMHEWHBIX YPAaBHEHU! Y HEPABEHCTB IIPU PEIICHUU
3a/1a4 IPYTuX y4eOHbBIX MPEAMETOB;

BbIOMPATh COOTBETCTBYIOLIME YPAaBHEHMSI, HEPAaBEHCTBA WIIM UX CUCTEMBI AJIs
COCTABJICHMS] MATEMaTUYECKON MOJIEIIN 3aJaHHON PEAIBHON CUTYALIUU WIH

IIPUKJIATHON 3a/1a4H;

YMETb UHTEPIPETUPOBATH ITOJIYYCHHBIN IIPU PEILIEHUH YPABHEHUS, HEPAaBEHCTBA

WM CUCTEMBI PE3YJIbTaT B KOHTEKCTE 3alaHHOM peaIbHOM CUTYalluy WIIU

IIPUKJIATHOM 3a7a4H.

DOyHKUNH

OnepupoBarh NOHATUAMH: (PYHKIIMOHAIbHAS 3aBUCUMOCTD, GYHKIIHS, rpaduk

GdbyHKIMH, CITOCOOBI 3a/1aHus PYHKIIMH, apTyMEHT M 3HaueHue QyHKIIUH, 00J1aCTh
oTpe/ieNICHUs] 1 MHOXXECTBO 3HAYCHUH PYHKINU, HYTH ()YHKIIMH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKITMH, YETHOCTH/HEUETHOCTD (DYHKITUH;

CTPOUTH rpauKH JTUHEHHOH, KBaIpaTUIHON (PYHKITHI, OOpaTHON MPOIMOPIIMOHAIIBHOCTH,

k —
GyHkuMM BUga: y=a+x+ b, yé/\7x,y=<’/x,y=X|-|

Ha MpUMepe KBaIPATUIHON (YHKIINH, UCTIOIB30BATh peo0pa3oBaHus rpaduka
ynkuum y=f(x) mans nocrpoenus rpadguxos Gynximii y = af (kx + b ) + ¢ ;
COCTABIISITh YPABHEHUS MPSIMOU 110 33aHHBIM yCIIOBHUSIM: TIPOXOISIICH Yepe3 IBe
TOYKH C 3aJIaHHBIMU KOOPJMHATAMH, IPOXOSAICH Yepe3 JaHHYI0 TOUYKY U
NapajuIeIbHON JAHHOU IIPSIMO;

ucclieoBaTh GyHKIHIO 10 €€ TpaduKy;

HAXO/UTh MHOXKECTBO 3HAYCHUH, HYJIH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTH
KBaJpaTUIHON ()YHKIIHH;

OTIEPHUPOBATH MOHATHIMHU: TIOCIIEI0BATEIBHOCTD, apupMeTHYECKAas

porpeccusi, TeOMETpUYecKast IPOrPECCHs;

permaTh 3a/1a4d Ha aprupMETHIECKYIO M TEOMETPHYECKYIO TPOTPECCHIO.

B noBce1HeBHOM KU3HHM ¥ IPH U3YUYEHHUU APYTUX MPEIMETOB:

WLTIOCTPUPOBATH ¢ IOMOIIBIO TpaduKa peaabHy0 3aBUCUMOCTb UM IIPOLECC 10
UX XapaKTepUCTHKAM;

HCIOJIb30BATh CBOMCTBA U IpaMK KBaAPATUYHON (YHKLIMU NPHU pEIICHUH 3a1a4
U3 APYruX y4yeOHBIX MPEIMETOB.

TexcToBBIE 3a70aYH

Pemath npocThlie U CI0XKHBIE 33Ja4M Pa3HbIX THIOB, a TAKXKE 3a/1a4H

MOBBIIIEHHON TPYAHOCTH;

HCIOJIb30BaTh Pa3Hble KpaTKUE 3aIIMCH KaK MOJIETHN TEKCTOB CJIOXKHBIX 3a/1a4 JIJIs
IIOCTPOEHHUSI TOMCKOBOW CXEMBI M pElICHUs 3a/1ay;

pa3nuyaTh MOJIEIb TEKCTA U MOJIENb PEIICHU 3a/1a4M, KOHCTPYHUPOBATh K OJHON MOJENN
pELIEHNs HECJIOKHOM 3aJjaul Pa3Hble MOJIEIH TEKCTA 331a4H;

3HATh U IPUMEHATH 00a criocoba Mmoucka pemeHus 3afaad (0T TpeOOBaHUS K YCIOBHUIO U
OT YCJIOBUS K TPEOOBaHMIO);

MOJIETTMPOBATh PACCYKICHUS MPU OUCKE PEIIeHUs 33]a4 ¢ IOMOIIbIO Tpad-CXEMbI;
BBIIEIIATH 3TAIbI PELICHUS 3a/1a4M U COIEP KaHNUE KaXKI0ro ITarna,

YMETb BBIOMPATh ONTUMAJIbHBIA METO]I PELICHUS 3a/1a4l U OCO3HaBaTh BHIOOP

METO]1a, pAaCCMaTPUBATh Pa3IMYHbIE METO/IbI, HAXOIUTh PAa3HbIE PELICHUS 3a1a4H,
€CJIM BO3MOXKHO;

aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3a7ay;

BBITNIOJIHATH pa3inyHble MpeoOpa3zoBaHus NPeJIOKEHHOH 3a1a4H,

KOHCTPYHPOBAaTh HOBBIE 33Jaud U3 JaHHOM, B TOM UHCJe OOpaTHBIE;



UHTEPIPETUPOBATH BBIYUCINTENBHBIE PE3YJIbTATHI B 33/1a4U€, UCCIIEN0BATh
IIOJIyYEHHOE PEIlICHUE 3a]a4ul;

aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYallUU B3aUMHOI'O PACIIOJIOKEHUS IBYX OOBEKTOB

1 U3MEHEHUE UX XapaKTEPUCTUK IIPU COBMECTHOM JIBUKEHHUH (CKOPOCTh, BPEMS,
paccTosiHUE) IIPH PEeLICHUH 33a]a4 Ha JBM)KEHUE JIByX 0OBEKTOB KaK B OJHOM, TaK U B
IIPOTHBOIOJIOKHBIX HAIIPABJICHUSAX;

HCCIIEI0BaTh BCEBO3MOYKHBIE CUTYallUU IIPU PEIIEHUH 3a/1a4 Ha JIBUKEHUE 110

peKe, paccMaTpUBaTh Pa3HbIe CUCTEMBI OTCUETA;

pemaTh pa3HOOOpa3HbIe 3a/1a4M «HA YaCTH;

pemars 1 000CHOBBIBAaTh CBOE PELLIEHUE 3a7au (BBIAEIATh MaTEMAaTHUECKYIO OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKCIIa U YHUCIIa M0 €ro YaCcTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpo0OH;
0CO3HaBaTh U OOBACHATH UACHTUYHOCTD 33]1a4 PA3HBIX THIIOB, CBA3BIBAIOIINX

TPU BEIMUYUHBI (Ha pabOTy, Ha IIOKYIIKH, Ha JABM)KEHHE). BIaensaTs atu

BEJIMYMHBI U OTHOILEHUS MEXly HUMH, IPUMEHATh UX NPH PEeLLICHUH 3ajad,
KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 yKa3aHHbBIX THIIOB;

BJIa/IETh OCHOBHBIMHM METOJAMHU PEILIECHUS 33a]1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALUH;
pelaTh 3a/1auy Ha MPOLEHTHI, B TOM YHCIIE, CJIOKHBIE IPOLICHTHI C

000CHOBaHUEM, UCIIOJIb3Ys PA3HBIE CIIOCOOBI;

pelaTh JOrMuecKue 3aJaui pa3HbIMU CII0CO0aMH, B TOM YHUCIIE, C IBYMs OJIOKaMu U

¢ TpeMmsi OJIOKaMU JJAHHBIX C MOMOIIBIO TAOJIHII;

pelaTth 3aa4u 10 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEN Ha OCHOBE

HCII0JIb30BAaHUS U3YYEHHBIX METO/I0B U OOOCHOBBIBATH PEILIECHUE;

pelaTh HECJIOXKHBIE 3a7jauy 10 MATeMaTUYeCKON CTaTUCTHKE;

OBJIA/IETh OCHOBHBIMH METOAAMH PEIICHHUS CIOKETHBIX 3a/1a4: apu(hMETHIECKHH,
anreOpandeckuii, mepedop BapuaHTOB, FTEOMETPUIECKHIA, TpaQUUECKUI, IPUMEHSTH UX B
HOBBIX IO CPABHEHUIO C U3YYEHHBIMU CUTYaLIUsAX.

B noBce1HeBHOM KU3HHU ¥ IPH U3YUYEHHUH APYTUX MPEIMETOB:

BBIICJISIT IIPU PEILICHUU 331a4 XapaKTEPUCTUKHU pacCMaTpUBaeMoOM B 3a/1aye CUTYyalluH,
OTJIMYHBIE OT pealbHbIX (TE€, OT KOTOPBIX a0CTParupoBaINCh), KOHCTPYUPOBATh HOBbIE
CUTYyallUU C Y4ETOM 3THUX XapaKTEPUCTHUK, B YACTHOCTH, NP PEIICHUH 3a]1a4 Ha
KOHLIEHTPALlUHU, YYUTHIBATh INIOTHOCTh BELIECTBA;

pelarh U KOHCTPYUPOBAaTh 33/1a4d Ha OCHOBE PACCMOTPEHHUSI pealIbHbIX CUTYallui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUYUCIUTEIbHBIN PE3yibTar;

pelaTth 3aa4u Ha ABM)KEHUE IO PEKe, pacCMaTpuBas pa3Hble CUCTEMBI OTCUETA.

CraTucTHKka B TEOpUA BepOﬂTHOCTeﬁ

OHCpHpOBaTL MOHATHUIMHU: CTOJIOYATHIE U KPYT'OBLIC IUarpaMmebl, Ta6J'II/IIII)I JaHHBIX,
cpenHee apu(pMeTHIECKOe, MeIMaHa, HanOOoIbIliee U HAUMEHbIIICe 3HAUCHHUS BEIOOPKH,
pa3Mmax BBI60pKI/I, AUCIICPCUA U CTAHAAPTHOC OTKIIOHCHHE, cnyqaﬁHa;[ U3MCHYUBOCTD,
M3BJIEKaTh HH(OPMAIIKIO, TPEJICTABICHHYIO B TaONMUIaX, HA AUarpaMMax, rpadukax;
COCTABIISATH TAOJIUIIBI, CTPOUTH AMATPaMMBbI U TpadUKH Ha OCHOBE JTAHHBIX;
OTIepUPOBATH MOHATUAMU: (DaKTOpHAI YHCTIa, IEPECTAHOBKH U COUETaHUS, TPEYTOJIbHUK
ITackans;

MIPUMEHSTH MTPABHUIIO TPOM3BEACHUS TPU PEIIEHUH KOMOMHATOPHBIX 3a7ay;
OTIEpUPOBATH IOHATUSMU: CITYYalHBIN OIBIT, CTYYaiHBIN BBIOOD, UCTIBITAHHE,
AJIEMEHTapHOE CIydaiiHOe COOBITHE (UCXO0/), KIIACCHYECKOE OMPEIETICHIE
BEPOSTHOCTH CITy4aifHOTO COOBITHS, ONIEpalliy Ha/l CITYYalHBIMU COOBITUSMU;
MIPeICTaBIATh HHPOPMAIIHIO C TOMOIIBIO0 KpyroB Jiiepa;

peliaTh 3aa4i Ha BEIYMCICHHE BEPOSTHOCTH C MOJICYETOM KOJIMUYECTBA BAPUAHTOB

C TOMOIIIbI0 KOMOMHATOPHKH.

B noBcenHeBHOI KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:



U3BIIEKaTh, MHTEPIPETHUPOBATH U NMPE0OPa30BBIBATh HH(OPMAIIHIO, TPECTABICHHYIO B
TabJIuIax, Ha AUarpaMmax, rpaukax, OTpakarollyto CBONCTBA U XapaKTEPUCTUKU
peanbHBIX MIPOLIECCOB U SBJICHUM;

OIIpEeNIeNIATh CTATUCTUYECKHE XapaKTePUCTUKH BBIOOPOK 1O Tabuuuam, AuarpaMmmam,
rpaduKam, BBIIOIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUs 3aauH;
OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBICHUH.

I/ICTOPHH MaTeMaTHKH

XapaKTepI/ISOBaTI) BKJIaJ BBIAAOMIUXCSI MAaTEMATHKOB B Pa3BUTUC MAaTEMATUKHU U
HWHBIX HAYUYHBIX O6J'IaCTeI71;
IIOHUMATDb POJIb MATECMATUKHU B pa3BUTUHU Poccun.

Metoabsl MATEMAaTHKH

Hcnonb3ys n3ydeHHbIE METO/IbI, IPOBOJUTH J0KA3aTEIbCTBO, BBIIIOIHAThH
OIIPOBEPIKEHHUE;

BBIOMPATh U3yYCHHBIE METO/Ibl M X KOMOMHALIUY [T PEIICHUS MAaTeMaTHUECKUX 3a/1a4;
UCIOJIb30BAaTh MAaTEMaTUYECKHE 3HAHUS /ISl OIIMCAaHUS 3aKOHOMEPHOCTEH

B OKpY’Karoliel AeCTBUTEIbHOCTH U IPOU3BEICHUSIX UCKYCCTBA;

IIPUMEHSATH IPOCTEHIINE TPOrpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-

KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUN MaTEMAaTUYECKUX 3a/1a4.

2. Conep:xaHue y4eOHOI0 NMpeaMera.
Copepxanme Kypca MaTeMaTHKHA 5—6 KJIaccoB, aireOpel M TeoMeTpuu 7—-9 KiraccoB
O00BEIUHEHO KaK B HCTOPUYECKH CIIOKMBIIMECS JUHHUU (YHCIIOBas, airedpamyeckasi,
reoMeTpuueckas, (QyHKIMOHaIbHAE U [Jp.), TaK ©U B OTHOCHTEIHHO HOBBIE
(croxacTuueckasi JTUHUS, «pealbHas MaTeMmarukay). OTAEeNbHO MPEICTaBICHBI JTUHUS
CIOKETHBIX 3a/1a4, UCTOpUYECKasl JINHUS.
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
CornacHo ®I'OC OOO B Kypc MaTeMaTUKU BBeJIeH pa3zen «Jlorukay, KOTOphlid He
IIpeioiaraeT JOMOJIHUTEIbHBIX YaCOB Ha U3YYEHUU U BCTPAUBAETCS B PA3IMYHBIE
TE€MbI KypCOB MaTeMaTUKU U UH(GOPMATUKHU U MPEABAPIETCS 03HAKOMIICHUEM C
2JIEMEHTaMU TEOPUH MHOXKECTB.
MHokecTBa M OTHOIIEHUS MEXKIY HUMU
MHO0€eCTBO, XapaKTEpUCTHUECKOE CBOMCTBO MHOKECTBA, 2JIEMEHT MHOXKECTBA, ITyCTOE,
KOHEeuHoe, 0ecKkoOHeYHOe MHOXecTBO. [logmMHOkecTBO. OTHOIIEHUE TPUHAIICKHOCTH,
BKJIFOUEHUSI, PABEHCTBA. DJIEMEHThI MHOXECTBA, CIIOCOOBI 3a/JaHUSI MHOYKECTB,
pacrno3HaBaHHe MMOJAMHOXECTB U AJIEMEHTOB MOJMHOKECTB C UCII0JIb30BAHUEM KPYTOB
Olinepa.
Onepanum HaJ MHOKeCTBAMHU
Ilepeceuenne n 00beIMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JOMOTHEHUE
MHOKeCTBa. MIHTepnperanys onepanuii HaJl MHOKECTBAMH C ITIOMOIIBIO KpYyTroB Jiiepa.
JIeMEeHTBI JIOTHKH
Omnpenenenue. YTBepxaeHus. AKCMOMBbI U TeopeMbl. JlokazarenbcTBo. JlokazaTenbCTBO OT
npotuBHoro. Teopema, oOpatHas naHHoil. [Ipumep u koHTpIpUMED.
Boicka3biBaHUA
HcTUHHOCTD 1 T0KHOCTH BbICKa3biBaHUs. CII0KHBIE U TIPOCThIE BBICKA3bIBAHMS.
Onepanuy HaJ BHICKAa3bIBAHUSIMU C HCTIOIB30BAaHUEM JIOTUYECKUX CBS30K: U, WM, HE.
YcnoBHBIE BRICKA3bIBaHUS (MMILTUKAIINHN).

Conep:xanue Kypca ajaredpsl B 7-9 kiaaccax

Yucaa

PanuoHanabHbIe YHCIA
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MHO0k€ecTBO paliMOHaIBHBIX Yncel. CpaBHEHNE pallMOHAIBHBIX YKcel. [leficTBus ¢
panroHanbHBIMU yuciamu. [IpencrapneHne palmoHaIbHOTO YUCIIA IECATUYHON APOOBIO.
HppanuoHajbHble Yucjia

ITonsTe nppannoOHAIBHOrO Yncia. PacnosHaBanue uppanyoHanbHbIX yucell. [Ipumepst

JI0Ka3aTeNnbCTB B anredpe. MppaunoHaibHOCTh Yrciaa NP [IpumeHeHue B reOMETpUH.
CpaBHeHuE UppallMOHAIBHBIX YMCell. MHOXKECTBO AEHCTBUTEIbHBIX YHCEN.
ToxknecTBeHHbIE MPeOOPa30BAHUA
YmncsioBble U OyKBEHHbIE BbIPAKEHUS
Bripaxxenue ¢ nepeMeHHO#. 3HaueHue BbipaxeHus. [loacTanoBKa BbIpaKEeHUI
BMECTO IIEPEMEHHBIX.
Lenbie BbIpaxeHUus1
Crenensb ¢ HaTypaJIbHBIM MOKa3aTeneM U eé€ cBoiictBa. [IpeobpazoBanus
BBIPAXXEHUI, COAEPIKALLUX CTENIEHU C HATYpaJlbHbIM I10KA3aTEJIEM.
OpnouwnieH, MHOrowieH. JleicTBUS ¢ OJTHOUJICHAMH U MHOTOWJIEHAMH (CIOXKEHHE,
BBIUUTaHUE, YMHOKeHUE). DOpMyIibl COKpPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBaIpaToB,
KBaJpaT CyMMBI M pa3HOCTH. Pa3noxeHre MHOTOYJIeHa Ha MHOXKUTEIIN: BBIHECEHHE O0IIEro
MHOHTEJIS 32 CKOOKH, TPYIITUPOBKA, IPUMEHEHHE (DOPMYJT COKPAIIEHHOTO YMHOKCHUSI.
KBanpaThslii TpéxuiieH, pa3iaoKeHUe KBaJpaTHOro TPEXUIEHA HA MHOKHUTEIH.
J{po0HO-panMoOHaIbHBbIEC BHIPAKECHUS
Crenens ¢ nensiM mokasaresnem. [IpeoOpasoBanue qpoOHO-TMHEWHBIX BHIPAXKEHH: CIIOKEHUE,
YMHOX€EHHe, fenenue. Anredpandeckas qpoosb. [lomycTiumble 3Ha4eHHsI IEPEMEHHBIX B IPOOHO-
paloHaIbHbIX BeIpakeHusax. Cokpaienue anredpanyeckux apoodeit. [Ipusenenue
anredpanveckux apodeii k 001emMy 3HaMeHaTento. J(eldcTBus ¢ anrebpandeckKiuMu IpoosMu:
CIIO)KEHHE, BEIUMTAaHUE, YMHOXKEHUE, JIeIeHNe, BO3BEeHHE B cTeneHb. [IpeoOpa3oBanue
BBIPAXXECHUI, COAEPIKALUX 3HAK MOJTYJIA.
KBanparnbie kopHu
Apudmerndeckuii KBaJpaTHbIN KOpeHb. [Ipeobpa3oBaHue BbIpaKEHUH,
coJIeprKallliX KBaJpaTHbIE KOPHU: YMHOXKXEHHE, JIEJIEHNE, BBIHECEHUE MHOXKUTENS 13-
10/ 3HAaKa KOPHS, BHECEHHE MHOXKUTENS 10/ 3HAK KOPHSI.
YpaBHeHus U HepaBeHCTBa
PaBencrBa
UucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.
YpaBHeHus
[TonsiTre ypaBHEeHUs U KOpHS ypaBHeHus. [IpeacTaBienre o paBHOCUIBHOCTH YPaBHEHUH.
OO6nacth ornpejeneHus ypaBHeHuUs (0071acTh JOMYCTUMbIX 3HAUEHUI TepeMeHHON ).
JInHeiiHOe ypaBHeHHe U ero KOPHHU
Pemrenue nunelinbIX ypaBHeHui. JInHeiiHOe ypaBHeHUE ¢ mapameTpoM. KonndectBo
KOpHEH JIMHENHOr0 ypaBHEHHUs. PellleHre TMHENHbIX YPaBHEHUH C TapaMETPOM.
KBanpaTrHoe ypaBHeHHe B er0 KOPHH
KBanparnsie ypaBHeHus. Henonnble kBajpaTHble ypaBHEHUA. JIMCKPUMHUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyra KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas
TeopeMe Buera. Penienue kBapaTHbIX ypaBHEHUIN: UCIIOIb30BaHUE (POPMYJIBI I HAXOXKACHUS
KOpHEH, rpauyeckuil MeTo/1 pelIeHns, pa3IokKeHUe Ha MHOKUTEIH, T0100p KOpHEH ¢
HCI0JIb30BaHNEM TeopeMbl Buera. KonndyecTBo KopHEH KBaJipaTHOTO ypaBHEHUS B
3aBUCUMOCTH OT €r0 IUCKpUMHUHaHTa. bukBaapaTtHbie ypaBHEHHs. Y paBHEHUs, CBOAUMBIE K
JIMHEWHBIM U KBajpaTHbIM. KBagpaTHbie ypaBHEHUS C TAPaMETPOM.
JApo0HO-panMoHaIbHbIC YPABHEHUS
Pemenue npocreimux ApoOHO-IMHEHHBIX ypaBHeHUH. Pemenne 1po6HO-
palMOHANBHBIX YPAaBHEHHUII.
MeTob! pereHus ypaBHEHHU: METOIbl PAaBHOCUIIBLHBIX ITPeoOpa3oBaHuii, METO
3aMEeHbI IepeMeHHOH, Tpadudeckuii meroa. Vicnonb30Banue CBOMCTB PyHKIMIA ITpH
peLIeHnN ypaBHEHMI.
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IIpocreiine uppalOHAIbHbIE YPABHEHUS BUA M‘- X =a,/\; X =‘/ é x .

VYpaBHeHus BUAA X "—a. VYpaBHEHUS B LIEIBIX YHCIIAX.

Cucrembl ypaBHeHUH

VYpaBHeHME ¢ AByMs NIepeMEHHbIMU. JInHEHOE ypaBHEHUE ¢ AByMs iepeMeHHbIMU. [Ipsamas kak
rpaduueckas HHTEpIpEeTaLus JIMHEHHOTO YpaBHEHH ¢ ABYMS epeMeHHbIMU. [loHsTHe
CHUCTEMbI YpaBHEHUH. PellieHue cucremMbl ypaBHEHUM.

Meroas! pelIeHNs] CUCTEM JINHEWHBIX YPABHEHUHN C IBYMs [IEPEMEHHBIMU:

rpadu4ecKuii METO/I, METOJI CIIOKEHHSI, METO ITOICTaHOBKU. CHUCTEMBI JTMHEHHBIX
YPaBHEHUH C IIapaMeTPOM.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeyInBOCTH
HEPABEHCTB IIPY 33JaHHBIX 3HAYEHUAX IIEPEMECHHBIX.

HepagenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. O01acTh ONpeIesIeHUs
HepaBeHCTBa (00J1aCTh TOMYCTUMBIX 3HAUEHUM NepeMeHHOH). Pemienne nuHenHbIX
HEPABEHCTB.

KBagpaTtHOe HEpaBEHCTBO U €ro pelieHus. Pemenre KkBagpaTHbIX HEPABEHCTB: UCIIOIb30BAHNE
CBOMCTB U rpadyika KBaApaTUYHON (YHKIIMH, METOJl UHTEPBAJIOB. 3alliCh PEIIECHUS
KBaJIpaTHOI'O HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

CucreMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB € O/IHOM MepeMeHHON. Perienne cucteM HepaBEeHCTB C OAHOMN
NIEPEMEHHON: IMHEHHBIX, KBaIpaTHBIX. M300paxkeHue pereHus: CuCTeMbl HEPABEHCTB

Ha YHCIIOBOM NPSIMOM. 3alUCh PELICHUS] CHCTEMbI HEPABEHCTB.

DOYyHKIUH

HHonsaTne GyHKUUU

JlexkapToBbl KOOPIMHATHI HA TUNIOCKOCTH. POpMUPOBaHNE NIPEACTABICHUN O METAIIPEIMETHOM
MOHATUU «KOOPAUHATHI. CriocoOBI 3ajaHus (DYHKIMIA: aHATTUTHYECKHUH, Tpa@uecKuii,
tabauunbli. 'paduk Gynkuuu. [Tpumeps! GyHKIMIA, TOTy4aeMbIX B IPOLIECCE UCCIIEAOBAHUS
Pa3IMYHBIX PEeATbHBIX MPOIIECCOB U PEHIeHUs 3a1a4. 3HaueHne QyHKIun B Touke. CBOICTBA
GbyHKIMN: 00J1aCTh ONpEeAETIeHNs, MHOXKECTBO 3HAYSHUH, HYJIU, TIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
4ETHOCTH/HEUETHOCTD, TPOMEKYTKH BO3pACTaHUsI U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEE
3HaveHus. Mccnenoanue GpyHkuuu no e€ rpaguky. [lpeacraBnenne 06 acuMnTorax.

HenpepriBHocTh QyHkiun. Kycouno 3agaHHble QyHKIMH.

JIuneiiHas pyHKIusA

CaoiicTBa 1 rpauk TUHEHHON QyHKIMHU. YTI0BOH KO3 duIMeHT npsamoil. Pacnonoxenue
rpaduka TuHEHHON (YHKIIMU B 3aBUCUMOCTHU OT €€ yIII0BOT0 KO3 PUIIMEHTa U CBOOOAHOTO
yneHa. Haxoxnenne ko3 puiimeHToB nuHeHON QyHKIMM 10 3aJaHHBIM YCIOBHSIM:
MIPOXOXKACHHE MPAMON Yepe3 ABE TOUKH C 3aJaHHBIMHA KOOPAMHATAMU, IPOXOKICHUE
IIPSIMOM Yepe3 TaHHYIO TOUKY M ITapajuIeIbHON JaHHOU MPSMOM.

Keaaparnunas gpyHkumus

CoiicTBa u rpaduk kBagpatuuHoil GpyHkuu (mapadosna). [Tocrpoenue rpapuka
KBaJIpaTUYHOM QyHKIMHU 110 ToukaMm. HaxoxxaeHue Hynel KBaapaTnyHoW (QyHKIIMU, MHOXKECTBA
3HA4YEHUM, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKOB MOHOTOHHOCTH.

OoOpaTHasi NPpONOPUMOHAIBHOCTH
k

. k_
CpoiicTBa QyHKIIMN y= x x.. lunepbona.

I'padguxn ¢pynxnmii. [Ipeo6pazoBanue rpapuka GyHKIuM y = f ( x) Ui HOCTPOCHHUS
rpaduxo GyHkmii Bugay = af (kx +b ) +c .
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Cpagumin gyt y = a+——. y= ¥,y =37y~ | -
X

IMocsienoBaTeJIbHOCTH M POTPecCum

Uucnosast nociaeaoBaTenbHOCTh. [IpruMepsl UNCI0BBIX MocaeqoBaTeNIbHOCTEN. beckoHeuHbie
MOCIIEI0BATEIPHOCTH. Apr(MeTHIeCKast porpeccust U e€ cBolicTBa. [ eomerprueckas
nporpeccusi. DopMyiia o0IIETo YWieHa U CyMMbI NMEPBIX WICHOB apU(PMETHUECKON U
reoMeTpuuecKoi mporpeccuif. CXoasmasicsi reoMeTpryecKas IpOrpecCusl.

Pemrenue TekcToBBIX 32124

3anaun Ha Bce apupMeTHUECKHE AeHCTBUS

Pemenne TekcToBbIX 3a1a4 apugmeTuueckuM crocoooM. Mcnons3oBanue TabauIl, cxem,
YepTeken, APYruX CPEACTB IPEACTABICHUS TaHHBIX IPU PEIICHUH 3aJa4H.

3ajauu HA IBUKEHHUE, Pa00OTYy M MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYaIluil B3aHMHOTO PACIONIOKEHUsI 00BEKTOB MPHU UX JBUKCHHH,
COOTHOILIEHUS] 0OBEMOB BBITOIHAEMBIX pabOT IPH COBMECTHON padoTe.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Pemrenne 3a1a4 Ha HaXOXKAEHUE YACTH YUCIA U YUCIA 10 ero yactu. Pemenune 3ana4 Ha
MPOUEHTHI U J0JH. [[puMeHeHne nponopumii Ipy pelIeHUH 3a1a4.

Jlornueckue 3aga4n

Pemenne noruveckux 3agad. Perenne porudeckux 3agad ¢ HOMOIIbio rpadoB, TaOHII.
OcHoBHbIE METO/IbI pellieHHs] TEKCTOBBIX 3a4a4: apu(METHUECKHH,

anrebpanveckuii, mepedbop BapuaHToB. [lepBruHbIE MTpeICTaBICHHS O APYTUX METOAAX
pelieHus 3a1a4 (reoMeTpuyecKue U rpaguueckue MeToIbl).

CraTuCcTHKA M TeOpHus BePOSATHOCTE

CraTrucruka

Tabnuunoe u rpaduyeckoe MpeaCcTaBIeHUE JAHHBIX, CTOJI0YAThIE U KPYTOBbIE AUArPaMMBbl,
rpaduKy, IPUMEHEHUE JUarpaMM U rpauKoB /ISl ONMCAHUS 3aBUCUMOCTEN peabHbIX
BEJIMYMH, U3BJIeUeHHe nHPOopMaLUU U3 TabuuL, JuarpaMM U rpadukoB. OnucaTeabHble
CTaTUCTHYECKHE MMOKAa3aTeIN YUCIOBBIX HAOOPOB: cpesiHee apupMeTHIecKoe, MeinaHa,
HauOoJblIee U HaMMEHblIee 3HaYeHNs. Mepbl pacceMBaHuUs: pa3Max, TUCIIEPCUS U CTaHAAPTHOE
oTksoHeHHe. CiryualiHas U3MEHYMBOCTh. M3MeHuMBOCTE IpH n3MepeHusx. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEINYMHAX.

CayuaiiHble cOObITHS

CrnyyaiiHble OTBITHI (3KCIIEPUMEHTHI), SJIEMEHTApHbIE CIydaiiHble COOBITUS (MCXObI).
BepositHOCTH 371eMeHTapHBIX cOOBITUIH. COOBITHS B CITy4altHBIX SKCIIEPUMEHTaX U
0JIaroMpPUSITCTBYIOIIHNE dJIEMEHTAapHbIE COOBITHS. BeposaTHOCTH cimydaltHbIX cOOBITUIA. OTBITHI C
PaBHOBO3MOXKHBIMH 3JI€MEHTapHBIMU COOBITHSIMU. Kitaccuueckne BepOSTHOCTHBIE OTIBITHI €
HCIOJIb30BaHNEM MOHET, KyOukoB. [IpencraBienne coObITHI ¢ TOMOLIBIO AUArpaMM Dijiepa.
[TpoTHBOMONOXKHBIE COOBITHS, O0BETUHEHNE U NIepeceueHue coObITuil. [IpaBuiio cioxeHus
BeposaTHocTel. Ciyualinelii BbIOOD. [IpencraBieHue skciepuMeHTa B BUJIE I€peBa.
He3zaBucumeble coObITHS. Y MHOKEHUE BEPOATHOCTEH HE3aBUCUMBIX

coObITHil. [TocnenoBarenbHble He3aBUCUMBIE HCTIBITaHU. [IpencTaBieHne o He3aBUCHUMBIX
COOBITHSX B )KU3HHU.

DJIeMeHTbl KOMOMHATOPUKH

[IpaBmiio yMHOXKEHHUS, IEPECTaHOBKH, (pakToprai yucia. CoueTaHus: ¥ YUCIO

couetanuil. @opmyna uncia coueranuil. TpeyronpHuk [lackans. OnbITh ¢ 60IBIINM

YHCIIOM PaBHOBO3MOXKHBIX 3JIEMEHTApHBIX COOBITHNA. BhIunciieHne BeposiTHOCTEN B

OTBITAaX ¢ IPUMEHEHHEM KOMOMHATOPHBIX (popmyit. Mcnbitanus bepuymmu. Yenex u

Heynauya. BepostHocTu coObITHiA B cepur ncnbiTauuii bepaymu.
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Cay4aiiHble BeJIHYMHbBI

3HAKOMCTBO CO CIIy4ailHbIMU BEIMUMHAMU Ha IPUMEPAX KOHEUHBIX JUCKPETHBIX CIy4alHBIX
BennuuH. Pacnipenenenue BeposTHocTel. Marematnueckoe oxxuianue. CBoiicTBa
MaTemMaTuueckoro oxxunanus. [lonstue o 3akoHe Oosblux yncel. M3zMepenne BeposTHOCTEMN.
IIpumMeHeHMe 3aKkoHa OOJBIINX YMCET B COLIMOJIOTUH, CTPAXOBAaHUH, B 3/]paBOOXPAaHEHHUH,
obecriedyeHnn 0€301aCHOCTU HACEIECHUS B UPE3BbIYAMHBIX CUTYALUsX.



3. TemaTH4eckoe IVIAHUPOBaHHe TKJacCC

COHEP/KAHHUE KYPCA KO0JI-BO
4acoB
Jluneitnoe ypasnenue c 00H0li nepemeHHOI. 14

1.BBenenue B anredpy.
2. JIuneliHoe ypaBHEHHUE C OJTHOM MEPEMEHHOM.

3.Pemenue 3a1a4 ¢ NOMOIIBIO YPaBHEHUH.

2. llenvie svipasricenus. 53

I.TO)K,HGCTBGHHO PaBHLIC BBIPAXKCHH. ToxnecTna.

2.CteneHb ¢ HaTypaJIbHbIM I10Ka3aTeleM.

3.CBOICTBa CTENEHU C HATypaJIbHbIM IIOKA3aTEJIEM.
4.O1HOYIIEHEI.

5.MHOro4JIeHBI.

6.CoxeHne U BEIYUTAaHUE MHOTOYJICHOB.

7. YMHOXEHHE OJHOYJICHA Ha MHOTOYJICH.

8.YMHOXEHHE MHOTOYJIeHAa HA MHOT'OYJICH.
9.PaznoxeHne MHOTOYJICHOB Ha MHOXKUTEIN. BeiHeceHune
00IIer0 MHOKUTEIS 32 CKOOKH.

10.Pa3noxenre MHOTO4YIEHAa Ha MHOXHUTEIA. MeTon
TPYIIIUPOBKH.

11.IIpou3Benenne pa3HOCTU U CYMMBI IBYX BBIPAKEHUMN.
12.Pa3HOCTh KBaIpaTOB ABYX BBIPAKECHUIA.

13.KBazpar cyMMbl U KBaJpaT pa3HOCTHU ABYX BBIPAXKEHUU.
14.Cymma 1 pa3HOCTb KyOOB JIBYX BBIpaKE€HUH.
15.IIpuMeHeHne pa3auYHBIX CIIOCOOOB Pa3IOKEHUS

MHOT'OYJICHA HAa MHOKHTCIIN.




3. ®yukyuu.

12

1.CBs13u Mexay BennunHamu. OyHKIHs.
2.Crioco0sl 3a1anus GyHKIUH.
3.I'paduk GpyHKIUN.

4.JIuneitnas GyHKIUA, ee TpaduK U CBOMCTBA.

4.Cucmemul TUHEIHBIX YPAGHEHUIL C OBYMA NEPEMEHHBIMU

18

1.YpaBHeHUs C IByMsI IEPEMEHHBIMU.

2.JIuneliHOE ypaBHEHHE C ABYMS MEPEMEHHBIMU U €TO
rpaguk.

3.CucteMbl ypaBHEHUH C JBYMS I€PEMEHHBIMHU.
I'paduueckuii MeTO/ peIeHUs] CHCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

4.PenieHne cUCTEM JMHEHHBIX YpPaBHEHUH METOJI0M
MOJCTAaHOBKH.

5.PemieHne CHCTEM JIMHEHWHBIX YPaBHEHU METOJIOM
CJIOXKEHUS.

6.Pemienrie 3a7ady ¢ MOMOUIBIO CHUCTEM JIMHEHHBIX

YpaBHEHUM.

5..AToromoe MMOBTOpPEHMUE. Pemenue 3agav.




TemaTuyeckoe nnaHupoBaHue no anredpe B 8 knacce

Ne Paznen Yacel
y4e0HOTO
ypoka Tema ypoka BpEMeHH
HepasencrBa 19
1-2 [TonoxuTenpHbIE U OTPULIATETHHBIC YHCIIA 2
3 YucnoBble HEpPaBEHCTBA 1
4-5 OCHOBHBIE CBOUCTBA YHCIIOBBIX HEPABEHCTB 2
6 CroxxeHrie 1 yMHOXEHUE HEPABEHCTB 1
7 Crporue u HeCTporue HepaBeHCTBA 1
8 HepaseHncTBa ¢ 0lHUM HEU3BECTHBIM 1
9-11 Pemenne nepaBeHCTB 3
12 CucTteMbl HEPABEHCTB C OJTHUM HEU3BECTHBIM. UNCIIOBBIE TPOMEXYTKA 1
13-15 | Pemenue cucteM HEpaBEHCTB 3
16-17 | Monayns urcna. YpaBHEHUS U HEPABEHCTBA, COACPKAIINE MOIYIIh
2
18 Ypok 000011eHns 1 CHCTeMaTU3aluy 3HAHUH 1
19 Konmponvnas paboma Ne 1 no meme «Hepasencmea» 1
Mpubanxénubie BLIYNCTEHUS 18
20-21 | IlpubmmxEHHBIC 3HAYECHUS BeTMYMH. [lorpemHocTs NpuoImKeHus 2
22-23 | OueHKa MOTPeIIHOCTH 2
24 OxkpyriieHue yucesn 1
25-26 | OtHOCHUTENbHAS NOTPELUIHOCTD 2
27-30 | IlpakTHueckue MPUEMBI IPUOTMKEHHBIX BEIYUCICHUI 4
31 IIpocrTeiimme BEIUMCICHNS HA MUKPOKAIBKYISATOPE 1
32-33 | JleticTBUS HaJ YMCIaMHU, 3aIIICAHHBIMU B CTAHIaPTHOM BHJIE 2
34 Brrancnenns Ha MUKPOKaJIBKYJISATOPE CTENIEHH U YUCIIa, 00paTHOTO JAHHOMY
1
35 TTocnenoBarenpbHOE BEITIOTHEHUE OTIEPAIN HA MUKPOKAIBKYIISATOPE 1
36 Ypok 000011eHHs U CHCTEMaTH3aluy 3HAHUH 1
37 Konmponsnas paboma Ne 2 no meme «llpudnusicénnvie gpruucienusny
1
KBagparnblie kopHH 13
38-39 | Apudmerndeckuii KBaApaTHBIA KOPEHBb 2




40-41 | JleicTBUTEILHBIC YHCIIA 2
42-44 | KBampaTHbIN KOPEHb U3 CTEIIEHU 3
45-46 | KBagpaTHBIif KOPEHb U3 IPOU3BEICHHUS 2
47-48 | KBagpaTHbIii KOpEHb U3 IpOOH 2
49 Ypok 0000IIIeHNS U CHCTEMATU3alliy 3HAHUIA 1
50 Koumponwvnasn paboma Ne 3 no meme «Keaopamnule kopHu 1
KBagparHble ypaBHeHUst 26
51-52 | KBagparHoe ypaBHEHUE U €TO KOPHU 2
53 HenonHeie kBaipaTHbIC YpPaBHEHUS 1
54 Merton BbLIEIEHHS TTOJIHOTO KBapaTa 1
55-57 | Pemienne kBapaTHBIX YpaBHEHUH 3
58-59 | IlpuBenénnoe kBanpatHoe ypaBHeHHE. Teopema Buera 2
60-62 | YpaBHeHHS, CBOJAIINECS K KBaJPaTHBIM 3
63-66 | Pemenne 3amad ¢ MOMOIIBIO0 KBAAPATHRIX YPaBHEHUN 4
67-69 | Pemenue npocTeHIInx CUCTEM, COAEPKAILMX YpaBHEHHE BTOPOH CTENEHU 3
70-72 | Pa3znu4Hble CIOCOOBI PELICHUS CUCTEM YpaBHEHUI 3
73-74 | Pemenwne 3a1a4 C MOMOIIBIO CHCTEM YPAaBHEHHH 2
75 Ypok 000011eHHs U CHCTeMaTU3alluy 3HAHUH 1
76 Koumponvnasn paboma Ne 4 no meme «Keaopamnule ypasnenusn» 1
KBaaparuunas ¢pyHkuus 15
77 Omnpenenenne KBaApaTUIHON QYHKIIHN 1
78 OyHKIUA y=X> 1
79-81 | OyHKkuus y=ax> 3
82-84 | Oynkus y= ax*+bx+c 3
85-88 | Iloctpoenue rpapuka KBagpaTHIHON QyHKINU 4
89-90 | Ypok 0000MICHNS U CHCTEMATHU3alliy 3HAHHUIA 2
91 Konmponvnas paboma Ne 5 no meme «Keaopamuunan gpynkyusy 1
KBagparHblie HepaBeHCTBA 11
92-93 | KBaznpaTHOE HEPABEHCTBO U €TI0 PEUICHUE 2
94-98 | PemreHne KBapaTHOTO HEPABEHCTBA C MOMOMIBIO Ipadrika KBaAPATHIHOW (QYHKITHH
5
99- Meron uHTEpPBAIOB 2
100
101 Vpox 00001IeHNsT M CHCTEMAaTU3aIiK 3HAHUI 1




102

Konmponvnaa paboma Ne 6 no meme «Keaopammuwle Hepagencmea)

103-
105

Hrorosoe MOBTOPEHHUE




TemaTuyeckoe mIaHupoBanue anaredpsl B 9 Kiacce

Ne Paznen
ypoKa Tema ypoxka Koun-Bo
n/n 4acoB
IToBTOpEHHE 3
1-2 ITosTOpEHHME. 2
3 Pemenue 3agau 1
CTeneHb ¢ pAMOHAJIBHBIM MOKAa3aTeJeM 13
4 CreneHs ¢ LEeNbIM 0Ka3aTeneM 1
5-6 CBoiicTBa CTENECHH C LIEJBIM IT0Ka3aTeIeM 2
7 YrporieHre BoIpakeHUn 1
8 ApudmeTnyeckuil KOpeHb HATypaJIbHOW CTENICHH 1
9-11 CBoiicTBa aprMETHUECKOTO KOPHSI 3
12-13 CTereHb ¢ parmoHaIbHBIM ITOKa3aTeIeM 2
14-15 Bo3BeneHue B CTeNeHb YUCIOBOIO HEPABEHCTBA 2
16 KonrtponbHas padora Nel mo teme «CTeneHb» 1
Crenennast pyHKIMs 16
17 OO6nacTh onpesenieHus: PyHKIUU 1
18 MHOKeCTBO 3HaUCHHN (DYHKITHH 1
19 I'padux pynxmn 1
20-21 Bospacranne u yobiBanue GpyHKINH 2
22-23 UeTHOCTh ¥ HEUETHOCTh (DYHKIIHU 2
24-26 Oynkuus y=k/x 3
27-30 HepaBeHcTBa 1 ypaBHEHHsI, COACPIKAIIHE CTCIICHD 4
31 KontponpHas padora Ne2 no teme «CreneHHast QyHKIHSD» 1
32 PaboTa Hax ommbOKamMu 1
IIporpeccun 14
33 UrncnoBasi ociiejoBaTeNbHOCTb 1
34-35 ApudmeTryeckas Iporpeccus 2
36-37 CyMMa nepBbIX N-4JICHOB apU(METHIECKON NPOrpeccuu 2
38-39 Pemenue 3amau 2
40-41 I'eomeTpuyeckas mporpeccus 2
42-44 CymMa nepBBIX N-UJIEHOB T€OMETPUUECKON MPOrpeccuu 3
45 Pemenwne 3agau 1
46 KontponbHas padora Ne3 o teme «IIporpeccum» 1
Cay4aiinbie coObITHS 15
47 CoObiTHs 1
48-49 BeposaTHOCTb COOBITHSA 2
50-51 Pemenne KoMOMHATOPHBIX 3a/1a4 2
52-53 Pemienue BeposSTHOCTHBIX 33124 C IOMOIIbI0 KOMOMHATOPUKH 2
54 CrnoxxeHue BEpOSITHOCTEH 1
55 YMHOXEHUE BEPOSITHOCTEN 1
56 [IpOoTHBOIIOIOXKHBIE COOBITHS 1
57-58 OTHOCHTENIbHAS YacTOTa M 3aKOH OOJBILINX YUCET 2
59 Pemenue 3anau 1
60 KontponbHas pabora Ned 1o Teme «BeposITHOCTE COOBITHS 1
61 PaGota Hayx ommbkamu. 1




CayuaiiHble BeJIUYNHBI 10
62-63 Tabmuip! pactpeneeHus 2
64-65 [Tonurons! yacToT 2
66-67 ['enepanpHasi COBOKYIHOCTb M BEIOOpKa 2
68-69 Pa3max u ieHTpabHBIC TCHICHITNH 2
70 KonTponbHas pabora NeStio Teme «CirydaiiHbie BETHIUHBDY 1
71 Pabota Hax ommbKkamu 1
MHo:kecTBa U JOTHKA 9
72 MHoxecTBa 1
73 Bricka3bIBaHUS U TEOPEMBL. 1
74 YpaBHEHUE OKPYKHOCTH. 1
75 YpaBHeHue npaMoit 1
76-77 MHOXECTBO TOUYEK Ha KOOPAMHATHOMN TIOCKOCTH. 2
78 Pemenue 3anau 1
79 Kontponbnas padota Ne6 mo teme «MHOXKECTBA U JIOTHKA 1
80 Pabora Hanx ommbkamm. 1
IloBTOpPeHMeE Kypca ajaredpsbl. 22
81-82 UrcnoBble BBIPOXKEHUS M UX MIPe00pa3oBaHUsl. 2
83-84 AnreOpanveckne BEIpaKESHHS U UX peoOpa3oBaHus 2
85-87 YpaBHEHHS 1 HEPABEHCTBA 3
88-89 Cucrembl ypaBHEHUM 1 HEPAaBEHCTB 2
90-92 PemieHne TekCTOBBIX 3a1a4 3
93-94 OyHkyu U rpaduKu 2
95-98 JKP B dhopme OI'D. 4
99-100 Anamms JIKP 2
101-102 Pewenue 3ananuii OI'D 2
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