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1. IlnauupyemMblie pe3vabLTATLI OCBOCHUS VIeOHOro npeaMera «MareMaTuKa»

JInuHOCTHBIE pe3yJIbTAThI OCBOCHHS OCHOBHOW 00pa30BaTEeILHON MPOTPaMMBbI

OCHOBHOTO 00IIIer0o 00pa30BaHUs OTPAKAIOT:

1) BocnuTaHue poCCUICKON rpa’kJaHCKOM MIEHTUYHOCTH: TaTPUOTU3MA, YBAKEHUS K
OteuecTBy, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu; ocoznanue cpoeit
STHUYECKON MPUHAJUICKHOCTH, 3HAHUE UCTOPUH, S3bIKa, KYJIBTYpPhl CBOET0 Hapo/a, CBOETO Kpas,
OCHOB KYJIbTYPHOT'O Haclieusi HapoaoB Poccun 1 yenoBedecTBa; yCBOGHHUE TYMaHUCTHUECKHUX,
JEMOKPAaTUYECKUX U TPATUIIUOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 00I11eCTBa;
BOCTIMTAHHWE YYBCTBA OTBETCTBEHHOCTH M JI0JTa Tiepe] PonnHoii;

2) hopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHUS K YUEHUIO, TOTOBHOCTH U

CHOCOOHOCTH YYaIIMXCsl K CaMOPa3BUTHIO H caMO0Opa30BaHUIO HA OCHOBE

MOTHBAIIMH K O0YYCHHIO ¥ IO3HAHUIO0, OCO3HAHHOMY BEIOOPY M MIOCTPOSHUIO JalIbHEHTIICH
WHAUBUAYAIbHOHN TpacKkTopuu oOpa3oBaHus Ha 6a3e OpUEHTUPOBKU B MUpe mpodeccuit u
poecCHOHANBHBIX TPEANOYTEHHH, C YYETOM YCTONYHMBBIX MO3HABATEILHBIX HHTEPECOB, a
Tak)Ke Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOIICHUS K TPYY, Pa3BUTHUS OTIBITA
y4acTus B COLIMATIBHO 3HAYUMOM TPYIIE;

3) dbopmupoBaHmEe EIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU ¥ OOIIECTBEHHOW MPAKTUKH, YIUTHIBAIOIIETO COUATIBLHOE, KYJILTYPHOE,
S3BIKOBOE, TyXOBHOE MHOTO00Opa3nue COBPEMEHHOTO MHUPA;

4) popMUpOBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO U JOOPOKEIATEIHLHOTO OTHOIICHUS K IPYTOMY
YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYIbTYpE, SI3bIKY, BEpE, IPaxAaHCKON MO3UINH, K
UCTOPUH, KYJIbTYPE, PEIUTUH, TPAAULIUSAM, S3bIKaM, IICHHOCTSM HapoaoB Poccuu n HapoaoB
MUPa; TOTOBHOCTH U CIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIIOJIbMU U JTOCTUTaTh B HEM
B3aMMOIIOHUMAHUS,

5) ocBOEHHE COIMANBHBIX HOPM, TIPABHII TIOBE/ICHUS, poJiel U (OpM COLMATbHON KU3HU B
TpYIIax U COOOIIECTBAX, BKIIOYAs B3POCIbIC U COITHATBHBIC COOOIIECTBA; YYACTHE B IIIKOJIHHOM
CaMOYTIPABIICHUH M OOIIIECTBEHHOM KU3HU B TIPEJIEIIaX BO3PACTHBIX KOMIICTCHIIHHA C yIETOM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMATLHBIX M SKOHOMHUYECKHX 0COOCHHOCTEI;

6) pa3BUTHE MOPAITLHOTO CO3HAHUS U KOMIICTCHTHOCTH B PEIICHUU MOPATBHBIX

mpo0JieM Ha OCHOBE TMYHOCTHOTO BBIOOPA, POpMHUpOBAaHNE HPABCTBEHHBIX YYBCTB U
HPABCTBEHHOT'O MTOBE/ICHHU S, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHBIM
MOCTYIIKaM;

7) bopMupOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUN U

COTPYJTHUYECTBE CO CBEPCTHUKAMHU, JICTHBMHU CTApIIETO M MJIQJIIIETO BO3PACTa, B3POCIBIMH B
mporiecce 00pa3oBaTEIbHOM, 00IIECTBEHHO MOJIE3HOH, YIeOHO-UCCIEA0BATEIBCKOM, TBOPUECKON
U JIPYTUX BHJIOB JICITEIHLHOCTH;

8) dhopmupoBaHKE IEHHOCTH 3I0POBOTO M 0€30MMaCHOT0 00pa3a KU3HU; YCBOCHHUE TPABIII
WHAWBUAYAILHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B UPE3BBIUANHBIX CHUTYAIIHSIX,
YTPOXKAIOIIUX KU3HU U 3J0POBbIO JII0IeH, MPaBUJI MIOBEJICHHS HAa TPAHCIIOPTE U Ha IOPOTax;

9) bopMupOBaHHE OCHOB YKOJIOTHUYECKOI KyIbTYphI, COOTBETCTBYIOIIEH

COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIILIEHUS, PA3BUTHE OTBITA SKOJIOTHIECKH
OPUEHTHPOBAHHON Pe(IICKCUBHO-OIIEHOUYHON U MIPAKTUIECKOMN JACSITEIHPHOCTH B )KU3HEHHBIX
CUTYalUsX;

10) oco3HaHue 3HaYEHUS CEMbH B )KM3HHU YEJIOBEKA M OOIIECTBA, MPUHSITHE IICHHOCTH CEMEHHOU
KU3HU, YBOXKHUTEIbHOE U 3a00TIMBOE OTHOIIEHHE K YJIeHaM CBOEH CeMbH;



11) pa3BuTHE SCTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYO0KECTBEHHOI'O HACIeI1s HapOI0B
Poccnn n Mupa, TBOpUECKON AEATEIbHOCTH 3CTETUYECKOIO XapaKrepa.
MeTtanpeaMeTHble pe3yabTaThl OCBOEHHUS OCHOBHOW 0OO0pa3oBaTENbHON IPOTPaMMbI
OCHOBHOT'O 00111ero 00pa30BaHUs BKIIOYAIOT OCBOCHHBIEC YUAIIUMUCS
1) MEXITPEAMETHBIC MMOHATUS U
1) YHUBEpCalbHbIC YUeOHBIC NeHCTBUsI( PETyIsATHBHBIC, T0O3HABATEIIbHEIC,
KOMMYHHUKATHBHBIE).

l. Mescnpeomemnmnoie pe3ynbsmamsl 0OCBOSHUS OCHOBHOI 00pa30BaTeIbHON MIPOrpaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs OTPAKAIOT:

1) yMmMeHHe CaMOCTOSTENBHO OMNpENeisATh IIed CBOEro OOy4YeHHs, CTaBUTh H
dopmynupoBath I ceOst HOBBIE 3a/1aud B yueOe M NO3HABATEIBbHON AEATEIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHOM IS TENBHOCTH;

2) yMeHHME CaMOCTOATEIbHO IIJIaHUPOBaTh IYTU JOCTMXKEHMs L€Jed, B TOM 4HCIIe
anbTepHATUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEeHICHHS YYeOHBIX U
MO3HABATEJIbHBIX 33/a4;

3) yMeHHE COOTHOCHTb CBOM JIEUCTBUA C IUIAHUPYEMBIMH pE3yJlbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH MESATENbHOCTH B MPOIECCE OCTHKEHUS pe3ysbTaTa, OMpeNessTh CHOCOObI
JeICTBUI B paMKax MPEeUI0KEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM AECHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalUEH;

4) yMeHHE OLEHUBATh IMPAaBUIBHOCTb BBINOJHEHMSI Y4eOHOW 3ajaud, COOCTBEHHbIE
BO3MO>KHOCTH €€ PEILICHUS;

5) BiameHue OCHOBaMH CAMOKOHTPOJSl, CAMOOIICHKH, TPUHATUS pEIIeHUHd U
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOH U MTO3HABATENbHOM NEATEIbHOCTH;

6) yMeHHe OmpeAensTh MOHITHs, cO37aBaTh OOOOINEHHS, yCTaHABIMBATH AaHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOUPATh OCHOBAHUS M KPUTEPUU IS KiIacCU(DUKAILIIH,
YCTaHaBIUBATh IMPUUYUHHO-CICJCTBEHHbIE CBA3U, CTPOUTh JIOTUYECKOE pacCyXkIeHHE,
YMO3aK/II04eHre (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOIBI;

7) yMeHue co3aaBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKK U CUMBOJIBI, MOJIEJIA U CXEMBbI
JUISl pelIeHUs yueOHBIX U T03HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHE;

9) ymeHHe OpraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEILHOCTD C
YUUTENIEeM U CBEPCTHUKAMH; pab0oTaTh MHAWBUYATFHO U B TPYIINE: HAXOIUTH O0IIee pelieHUE 1
pa3pemniaTh KOHGIUKTHI HA OCHOBE COTJIACOBAHMS MTO3UIIMN U ydeTa HHTEPECOB; (hOPMYIUPOBATH,
apryMEHTHUPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHE OCO3HAHHO HCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajaueil
KOMMYHUKAITUU JJI1 BBIPOKEHUSI CBOMX YYBCTB, MBICICH M TMOTPEOHOCTEH; TUTAHHUPOBAHUS WU
pEryJIluy CBOEH NESTEIbHOCTH; BIIAJICHUE YCTHOW M MHCHBMEHHOW PEYbI0, MOHOJIOTHYECKOM
KOHTEKCTHOM peublo;

11) ¢dopmupoBanre u pa3BUTHE KOMIIETEHTHOCTH B OOJAcTH  HUCHOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruii (manmee WKT-kommereHIum); pas3BUTHE
MOTHBAallUM K OBJAACHUIO KYyJIbTYpOH aKTUBHOIO TIOJIb30BaHUSl CJIOBapsIMU W JIPYTrUMU
MOUCKOBBIMU cucTeMaMu;(B pea. [Ipukasza MunoOpuayku Poccun ot 29.12.2014 N 1644)

12) ¢popmupoBaHuEe U pa3BUTHE SKOJOTHYECKOIO MBINUICHHS, YMEHHE NMPUMEHSTh €ro B
MO3HABATEIbHOW, KOMMYHUKATHBHOHM, COIMAIBHOM MpakTHKe W  NpodeccCHOoHaTbHOU
OpUEHTALINH.

Il.  Ynueepcanvnvie yuedbnvlie Oelicmeéuss OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM



IIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUsI TOJIKHBI OTPAXKATh:
PeryasituBubie YY /|

1. YMeHHe  caMOCTOATENBHO  ONpENeNsaTh  Ienu  OOydeHHs, CTaBUTb U
(dbopMyIMpOBaTh HOBHIC 3a7]a4i B yueOe ¥ MO3HABATEIILHON JeSITEIbHOCTH, Pa3BUBATh MOTUBEI U
MHTEPECHI CBOEH MO3HABATEIBHON IEATEIBHOCTH. Y YaIlIUNCA CMOKET:

e  AHAIM3MPOBATh CYLIECTBYIOIIME U IUIAHUPOBATh Oyaymipe oOpazoBaTeIbHBIC
pE3yJIbTaThI;

e  yaeHTU(UIUPOBATH COOCTBEHHBIEC TPOOIIEMBI U ONPEEIIATH TNIaBHYIO IPOOIieMYy;

®  BBIIBUTATh BEPCHUH pEIlIeHUs MPoOieMbl, GOPMYIUPOBATH THIIOTE3bI, IPEIBOCXUIIATD
KOHEYHBIN pe3yNbTar;

®  CTaBWTH LIEINb JACATEIBHOCTH Ha OCHOBE OMPEAETICHHON MPOOIEeMBl M CYIIECTBYIOIINX
BO3MOKHOCTEI;

e (dopmynupoBaTh Yy4eOHBIC 3aJa4d KaK IIIard JOCTHKEHUS TOCTaBICHHOW IIeJn
JesATEeIbHOCTH;

e 00OCHOBBIBATH IICJIEBBIC OPUEHTUPHI M TPHOPUTETHI CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTUYECKYIO MTOCIIEI0BATEILHOCTD IIaroB.

2.  YMeHHE CaMOCTOSTEIIbHO IUIAHHPOBATh IMYTH JOCTHIKCHUS IICNICH, B TOM YHUCIE
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Haubosee 3pPeKTUBHBIE CTIOCOOBI pelIeHUsT YIeOHBIX U
MO3HABATENIbHBIX 33/1a4. Y YaluiCs CMOXKET:

e ompeneisaTb HEOOXOAMMblE  JEHCTBUE(s]) B  COOTBETCTBUM C  y4eOHOM u
MO3HABATENIBHOM 3a7aueii M COCTABIISATH aJITOPUTM UX BBITTOJIHEHUS;

e  000OCHOBBIBATH M OCYIIECTBISTH BHIOOP HanbOosee F3PPEKTUBHBIX CITIOCOOOB PELICHHS
y4eOHBIX M MMO3HABATEIBHBIX 33]1a4;

®  OmpeneisITh/HaXOAWTh, B TOM YHCIE U3 MPEATOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBITNIOJTHEHUS Y4eOHOM 1 O3HABATEJIbHOM 3aa4u;

®  BBICTpPaMBaTh >KU3HEHHBIE IJIaHBl HAa KPATKOCPOUHOE Oynmyiiee (3asABiSATh IIENEBbIC
OpPUEHTHUPHI, CTABUTH aJICKBATHBIE UM 3aJ1a4d U Mpeasiarath JeiCTBUS, yKa3biBas 1 00OCHOBBIBAs
JIOTUYECKYIO MOCIIEI0BATEIbHOCTD 11aroB);

e BBIOMpaTh W3  TMPEAJTOKEHHBIX  BapHAaHTOB U CAaMOCTOSITENIFHO  HMCKATh
CpeICTBa/pecypehl sl peISHUS 3aAa4n/JOCTHKEHUS 1IeITH;

® COCTaBNSATh IUTAH peIIeHUS MpoOJeMbl (BBHIONHEHHUS TMPOEKTa, MPOBEICHUS
MCCIIEI0BAHUS);

®  OMpeNeNaTh MOTEHIUATBHBIE 3aTPYAHCHUS MPU PEIICHUN YIeOHOU M MTO3HABATEIbHON
3a/1a4d U HAaXOJIUTh CPEICTBA JJIsl UX YCTPAHEHUS;

®  OMNHUCHIBATH CBOW OMBIT, OQOPMIISIA €ro Uisd Tepeaadd JAPYTuM JIOJSIM B BHJIE
TEXHOJIOTHH PElICHUs MPAKTUUYECKHUX 3aj1ad OMPE/IeIEHHOT0 Kiacca;

® IUIAHUPOBATh M KOPPEKTUPOBATh CBOIO HWHAWBUIAYaJbHYIO 00pa3oBaTEIbHYIO
TPaeKTOPHIO.

3. YMeHue COOTHOCHUTh CBOHM JICHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOEH JIESITETbHOCTH B MPOLIECCE JOCTHXKEHUS Pe3yIbTaTa, ONpelesTh
CrocoObl IEWCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTHPOBATh CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIOLECHUCS CUTyaleH. Y YallIUCs CMOXKET:

®  OmpeneisTh COBMECTHO C IEJaroroM M CBEPCTHUKAMH KPUTEPUU IUIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHH OLIEHKU CBOEH YUeOHOMU JeATEIbHOCTH;

®  CHCTEMaTH3UpOBaTh (B TOM 4YHCJIE€ BBIOMpaTh TNPUOPUTETHBIC) KPUTEPUHU



IUTAHUPYEMBIX PE3YJIbTATOB U OLICHKU CBOEH JCSITEIBbHOCTH;

e 0TOMpaTh HHCTPYMEHTHl JUIsl OLICHUBAHUS CBOEH JIEATEILHOCTH, OCYLIECTBIATh
CaMOKOHTPOJIb CBOCH JEATEIbHOCTH B PAMKaX MPEII0KEHHBIX YCIOBUN U TpeOOBaHUH;

° OLCHUBATL CBOIO ACATCIIBHOCTb, ApPryMmMCHTHPYSA IIPUYUHBI AJOCTHXXCHUA WU
OTCYTCTBHS IUIAHUPYEMOTO PE3YJIbTATA;

° HaxXoJuTb JOCTATOYHBIC CPCACTBA [JIs1I  BBIIIOJHCHHA y‘I€6HbIX ﬂCﬁCTBHﬁ B
W3MCHSIOIICHCS CUTYAIIUH W/WIIK TIPU OTCYTCTBHH INIAHUPYEMOTO Pe3yJIbTaTa;

e paboras IO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYLIYIO JEATEIBHOCTh HA
OCHOBE aHaJIu3a M3MEHEHMM CUTyallMM Ul IIOJy4EHMs 3aIUIAaHMPOBAHHBIX XapaKTEPHUCTHUK
IPOAYKTa/pe3ynbTara;

®  YCTaHaBJIMBaTh CBsI3b MEXKAY IIOJYYCHHBIMH XapaKTE€PUCTUKAMU I[IPOAYKTa U
XAPaKTCPUCTUKAMH IIpoHeCCa ACATCIBHOCTH W 110 3aBCPIICHUU ACATCIBLHOCTH IMpcAjiaraTb
HN3MCHCHHUEC XAPAKTCPUCTHUK ITPOLCCCa AJId MOJTYUYCHHA YIIYUIICHHBIX XapaKTCPUCTHUK IMTPOAYKTA,

e CBEpATh CBOM JIEHCTBHUSA C LENbIO M, NPU HEOOXOIUMOCTH, HUCIPABIATH OIIMOKU
CaMOCTOSITEIIBHO.

4. YMeHHue OIeHHMBATh MPABHIIBHOCTh BBINIOJHEHHS Y4eOHOW 3amadyd, COOCTBEHHBIC
BO3MOJKHOCTH €€ pelIeHUs. Y Yallluicsl CMOKET:

®  OIpenesaTh KPUTEPUH NPABUILHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHOH 3aauu;

®  AHAJU3MPOBAaTh U OOOCHOBBIBATh NMPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTapHs
JUIs BBITIOJIHEHUS! yueOHO 3a/1auu;

e cBOOOJIHO TMOJIb30BAaThCSl BBIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKM M CaMOOLICHKH,
UCXO0/1s U3 1IeJI U UMEIOILUXCS CPECTB, Pa3iinyas pe3ysbTaT U CIOCOObI JeHCTBUM;

o OLCHUBATb MPOAYKT cBOEH ACATCIIbHOCTH II0 3aJaHHBIM W/WIA CaMOCTOSTEILHO
OIIPEEICHHBIM KPUTEPHUAM B COOTBETCTBUHU C LICNIBIO ACATENBHOCTH;

e 00OCHOBBIBaTh JOCTUKUMOCTD 1I€JTM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHU CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (QukcupoBaTh W AaHAIM3UPOBATh JUHAMHUKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
pe3yNbTaToB.

5. Bnanenme ocHOBaMM CAMOKOHTPOJS, CAMOOLIEHKH, TMPHHATUS pelIeHHH |
OCYILECTBIICHHS] OCO3HAHHOTO BbIOOpa B yUeOHOH U O3HABATENBHOM. YUaIuiicss CMOXET:

e HaOmOJaTh W aHAJU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  IO3HaBaTEJIbHYIO
JEeSTeNIbHOCTD U IEATEIbHOCTD IPYTHX y4YaIIUXCsl B IPOLECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTh  peajbHble M  IUIAaHUpPYEMble  Pe3yJbTaThl  WHAMBHUIYaJIbHOMN
00pa3oBaTeNbHO 1eATEIbHOCTH U JIe1aTh BHIBOJIBI;

® [PUHHUMATH PEIICHUE B yUeOHOH CUTYyalluu MU HECTH 332 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO ONPEIENATh MPUYMHBI CBOETO YyCIeXa MM Heycrexa M HaXoJIUTb
CHOCOOBI BBIXOJIa U3 CUTYAIlUH HEYyCIeXa;

® DPETPOCIEKTUBHO OIpeNessTh, KaKhe ACUCTBUS MO pElIeHHI0 y4eOHOW 3ajaud WU
napamMeTpsl 3TUX JACUCTBUIM TpUBENIM K TOJYYCHHIO HWMEIOIIErocsi MpoAyKTa YyueOHOH
JESTEIBHOCTH;



ITo3naBaTtenbHbie YY /|

1. YMenue ompenensTh MOHATHUS, CO3AaBaTh OOOOIICHHS, yCTaHABIUBATh AHAJIOTHH,
KJIaccu(pUIUMpoBaTh, CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUHU Ui KIacCUPUKAIIH,
YCTAQHABJIMBATh IPUYUHHO-CICICTBCHHBIE CBSI3U, CTPOUTH JIOTHYECKOE  PpacCyXkJIEHHeE,
YMO3aKJIl04eHue (MHAYKTUBHOE, I€AYKTUBHOE, 10 aHAJOTHH) U JIeNIaTh BHIBOIBI.

VYyammiicss CMOXKeT:

e 1oAOUpPAaTH CIOBA, CONMOAYNHEHHBIE KIIFOUEBOMY CIIOBY, OMPECISIONINE €ro MPU3HAKH
U CBOMCTBA,;

® BBHICTpAauUBaTh JIOTHUECKYIO LENOYKY, COCTOSANIYI0O M3 KJIIOUYEBOrO CJIOBAa H
COIOTYMHEHHBIX EMY CJIOB;

® BBIICHATh OOIMH MNPHU3HAK JBYX WM HECKOJbKUX IPEIMETOB WU SBICHUH H
OOBSICHATH UX CXOJCTBO;

e O0BEAUHATH MpeAMEeTbl U SBIEHUS B TPYHIbl [0 OINPENEICHHBIM IpPU3HAKaM,
CpPaBHUBATh, KIIACCH(PUIIUPOBATH M 0000IIATh (DAKTHI U SBJICHHS;

® BBIJCIATH SBJICHHE U3 OOIIEro psja IPYTrux sIBICHHIH;

® OmpenensiTh OOCTOATENbCTBA, KOTOPHIE IPEANICCTBOBAIM BO3HUKHOBEHHUIO CBS3H
MEXIy SBICHHSIMH, W3 3THUX OOCTOSITEIBCTB BBLACIATH OIPECISAIONINE, CIOCOOHBIE OBITh
IPUYMHOM TAaHHOTO SIBJICHUS, BBISBIIATH IPUYMHBI U CIIEICTBUS SIBIICHUIA;

® CTPOUTH pacCyKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SBJICHUSM H OT
YaCTHBIX SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PAcCyXJIEHHE Ha OCHOBE CPaBHEHHS INPEIMETOB W SIBICHUH, BBIACISS IMPH
ATOM O0IIUE MPU3HAKHY;

® y3jaraTth IOJYYEHHYI0 MH(QOPMALUIO, MHTEPNPETUPYS €€ B KOHTEKCTE pelIaeMoi
3a]1a49u;

® CaMOCTOSITEJIbHO yKa3blBaTh Ha MH(OpManuio, HYXJAIOIIYIOCs B IPOBEPKE,
Ipeiarath ¥ MNpUMEHATh CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINY;

e BepOATM30BaTh IMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HETO HCTOYHHKOM;

® OOBSACHATH SIBIICHHS, WPOIECCHI, CBSI3M M OTHOIICHHS, BBIABISIEMBIE B XOE
MO3HABATEJILHON U HCCIIEI0BATENbCKON JESITENbHOCTH (IPUBOJUTH OOBACHEHUE C U3MEHEHUEM
(bopMbI IpesicTaBIeHUs; OOBACHATD, JeTATU3UPY WIK 000011ast; 0OObICHATH C 3aJaHHOM TOUKU
3peHus);

® BBIIBIATh M HA3bIBaTh IPUYHMHBI COOBITHS, SBICHHS, B TOM YHCJIE€ BO3MOXXHBIE /
HanOosiee  BEPOSTHBIE  NPUYMHBI, BO3MOXHBIE  TOCIEACTBHSI ~ 33JaHHOW  TPUYHHBL,
CaMOCTOSITENIFHO OCYIIECTBIISAS MPUUYNHHO-CIIEICTBEHHBII aHaAN3;

e JenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHallM3a pas3HBIX TOYEK 3peHwus,
MOJTBEPK/IaTh BBIBOA COOCTBEHHOH apryMeHTalWedl WM CaMOCTOSTEIFHO TIONTyYeHHBIMHU
JTAHHBIMU.

2. YMeHue co3JaBaTh, MPUMEHSATh U MPEOOPa3OBBIBATH 3HAKK U CHMBOJIBI, MOJEIH U
CXEMBI JJIsl pelIeHus1 y4eOHBIX U MTO3HABATENbHBIX 33/1a4. YYaIIuics CMOXET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM IIPEIMET /WM SBJICHHE;

® ONpENeIsATh JIOTHYECKHE CBSI3W MEXIY NpeIMEeTaMu H/WIU SIBICHUSMH, 0003HAYaTh
JTAaHHBIE JIOTHYECKHUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIN 00pa3 mpeaMeTa U/Win SBJICHHUS;

® CTPOUTH MOJEJH/CXEMY Ha OCHOBE YCIIOBHH 3aJaui /UK CIIOoco0a ee pelieHus;

e co3JaBaTh BepOasbHbIC, BELIECTBEHHbIE U MH(POPMALMOHHBIE MOJENH C BbIJICIEHUEM



CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa sl ONpeleleHHus crocoba perieHusl 3aJadyd B
COOTBETCTBUU C CUTYaLIUEMH;

e 1peoOpazoBbIBaTh MOJIEIM C IENbIO BBISIBICHHUS OOIIMX 3aKOHOB, OMPEICIISIOIINX
JAHHYIO MIPEIMETHYIO 00J1aCTh;

® IIEPEeBOAUTH CJOXKHYIO IO COCTaBy (MHOTOAacnekTHyl) uHpopmanui U3
rpadguyeckoro wiM (QOpMalM30BaHHOTO (CHUMBOJBHOTO) IMPEACTaBICHUS B TEKCTOBOE, U
Hao0opoT;

® CTPOHUTH CXEMY, aJITOPUTM JCHCTBUS, UCTIPABIIATH HJIM BOCCTAHABIMBATH HEU3BECTHBII
paHee aJropuTM HAa OCHOBE HMEIONIErocsl 3HaHHs 00 00BEKTe, K KOTOpPOMY MpPHUMEHSETCS
AITOPUTM;

® CTPOUTH JIOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT TPOTUBHOTO;

® aAHAIM3HUPOBATH/Pe(IECKCUPOBATH OIBIT Pa3padOTKH U Peau3aluid y9eOHOTro POEKTa,
UCCIICIOBaHMS (TEOPETUYCCKOT0, SMITMPUYECKOT0) Ha OCHOBE MPEIOKCHHONH MPOOIEMHOMN
CUTYaIlH, TIOCTABJICHHON IIeJTN W/WJIN 33JJaHHBIX KPUTSPUEB OIICHKH MPOTIyKTa/pe3yibTara.

3. CwmbIcTOBOE UTE€HHUE. YUYalIHiCsS CMOXET:

® HAXOAWTh B TEKCTe TpeOyemyro HHPOpMAIuio (B COOTBETCTBUU C IEISMHU CBOCH
JIESATEILHOCTH);

® OpHUCHTHPOBATHCS B COJCPKAHHHM TEKCTA, IMOHMMATH IEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHABIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, TPOIIECCOB;

® pPE3IOMUPOBATH TTIABHYIO HJICI0 TEKCTA;

® TIpeoOpPa3OBEIBAThH TEKCT, IIEPEBOIS» €ro B IPYT'YIO MOJAAILHOCTh, HHTEPIPETHPOBATH
TEKCT (XYIOXKECTBEHHBI M HEXYIO0KECTBEHHBI — y4eOHbBIN, HayYHO-TIOMYJISPHBIH,
UH()OPMAIIMOHHBIN);

® KPUTHYCCKH OIICHUBATH COJICPKaHUE U (hOPMY TEKCTa.

4. ®opMmHupoBaHUE W PA3BUTHE IKOJOTHICCKOTO MBINIJICHUS, YMEHHE TPUMEHSTH €r0 B
MO3HABATENbHON, KOMMYHHMKATHBHOW, COLMAIBbHONW TMpakTUKe U MpodeccruoHalIbHOM
OpPUEHTALIMU. Y YaIUICA CMOXKET:

® OIpeAeIsAThH CBOC OTHOIICHHE K IPUPOIHON Cpe/Ie;

® AHAIM3WPOBATH BIHUSHUE DKOJIOTHYCCKHX (PAKTOPOB HA CpPeay OOUTAHHS KUBBIX
OpPTaHU3MOB;

® TIPOBOAUTH MPUUMHHBIN U BEPOSATHOCTHHIN aHATTN3 YKOJIOTUYECKUX CUTYAIIHIA;

® TIPOTHO3UPOBATh M3MEHEHHS CHUTYaIllMd TpHU CMEHEe AeWCTBHs OgHOro (axTopa Ha
neiicTBue pyroro (aktopa,

® PACIPOCTPAHITH IKOJOTHYCCKUE 3HAHUS W YY4aCTBOBATh B NMPAKTHUYCCKUX JIeTaX IT0
3aIIUTEe OKPYKAIOIIEH CPEeIbI;

e BHIpAXATh CBOEC OTHOIICHWE K TIPHPOJC Yepe3 PHUCYHKH, COYHMHCHHUS, MOJCIH,
MPOEKTHBIE paOOTHI.

5. Pa3BuTHE MOTHBAIIMHM K OBIIAJICHUIO KYJIbTYpOH aKTHBHOTO HCIOIB30BAHUS CIOBapen
U IPYTUX MMOUCKOBBIX CHCTEM. Y UaIIHICS CMOXKET:

OTIpECIIATh HEe0OX0JUMBIC KITFOUSBBIC TTIOMCKOBBIE CIIOBA M 3aIPOCHI;

OCYIIECTBIISITH B3aUMOJCHCTBHE C DIEKTPOHHBIMU MOMCKOBBIMH CHUCTEMAaMHU, CIIOBAPSIMU;
(GbopMUPOBAaTh MHOXECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HCTOYHHKOB Ui OOBEKTHUBU3ALNU
pe3yIbTAaTOB IMOUCKA;



® COOTHOCHUTB IIOJyYEHHBIE PE3YJIbTATHI IOUCKA CO CBOEH AESITEIBbHOCTHIO.
KommynunkartuBubie YY /|
1. VYMeHue opraHu3oBbIBaTH y4e€OHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIHLHOCTh

C YYUTEJIEM U CBEpCTHUKAaMU; paboTaTh MHAMBHUIYAJIBLHO U B TPYIIIE: HAXOAUTh OOIIee pelIeHre
U pa3pemiatb KOH(DIMKTHI HAa OCHOBE COIJIACOBAaHHUS TMO3UIMHA M y4deTa HMHTEPECOB;
(dbopMynHupoBaTh, APryMEHTUPOBATh U OTCTAMBATH CBOE MHEHHUE. Y YaIIMICS CMOXKET:

® ONpEeEesATh BO3MOKHBIE POJIU B COBMECTHOM JI€ATEIbHOCTH;

® UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOU J€ATEIbHOCTH;

® MPUHUMATH MO3UIMIO COOECEJHMKA, MOHMMAs IMO3UIMIO JPYroro, pasindarh B €ro
peun: MHEHHUE (TOYKY 3pEHHsI), HOKa3aTeIbCTBO (apTyMEHTHI), (PaKThI, THUIOTE3bI, AKCHOMBI,
TEOPUH;

® OIpenensiTh CBOM ACWUCTBUS W JICHCTBHUSA MAapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM HIIU
IPENSITCTBOBAIN NPOTYKTUBHOW KOMMYHHKAIIUH;

® CTPOUTH I[IO3UTUBHBIE OTHOIICHHS B Tpolecce Yy4eOHOW U IO3HABATEIBHOMN
JIeSITEIIbHOCTH;

®  KOPPEKTHO M apryMEHTHPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMeHThI, IniepedpazupoBaTb CBOK MbICIb (BIaJEHUE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIPHU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

® MpejJiarath aJbTEePHATUBHOE pElIeHNE B KOH(MIUKTHOW CUTYaIUU;

®  BBIICNATH OOIIYIO TOUKY 3pPEHHUS B JUCKYCCUU;

e  JIOTOBapMBaThCsl O MpaBUiaX U BOMPOCAX s OOCYXAEHHUS B COOTBETCTBUU C
IIOCTaBJIECHHOM Mepe]l TPyIIoi 3a1a4ei;

e OpraHM30BBIBaTH y4eOHOE B3auMoOJeicTBHE B rpymnne (OmpenaensTh OOIue LeiH,
pacrpeaessTh poii, J0rOBaPUBATHCS APYT C APYTOM U T. 11.);

® YCTpaHATH B paMKax Jualora pa3peiBBl B KOMMYHHKAIIMH, OOYCIOBIICHHBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHKa 3agaud, (OpMbl WM COAEpIKaHUS
Jasnora.

2. YMeHue OCO3HAHHO HCIOJBh30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBHHM C 3agadeit
KOMMYHMKAIUH JUIsI BBIPAKEHUSI CBOMX YYBCTB, MBICIIEH U MOTPeOHOCTEN Ui IIaHUPOBAHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIAJEHUE YCTHOM M NHCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peUbl0. YYalIuics CMOXKET:

e ompeneiATh 3a7ayy KOMMYHHKAIlMM M B COOTBETCTBUU C HEH OTOMpaTh pedeBble
CpENCTBa;

e  0TOMpATh U HCIIOJIb30BaTh PEUYEBBIE CPEJICTBA B MPOIIECCE KOMMYHUKAIIUHN C IPYTUMHU
JOJIbMH (JTUAJIOT B TIape, B MaJIOH TpymIe u T. 11.);

® [PEJCTaBIATh B YCTHOM WMJIM NMUCBMEHHOM (popMe pa3BepHYTHIH MJIaH COOCTBEHHOM
JESTEIBHOCTH;

e coOmonaTh HOPMBI NyOJIMYHON peuu, periaMeHT B MOHOJIOT€ M JUCKYCCHHM B
COOTBETCTBUHM C KOMMYHUKAaTUBHOM 3a/1a4eii;

®  BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYXIEHUE) U 3allpallliBaTh MHEHUE TapTHEPa
B paMKax JUajora;

® IMPUHHUMATh PECIICHUE B XOAC AMajiora u CorjiaCoBbIBaTh €ro € CO6€C€I[HI/IKOM;



e CO31aBaTb IIMCBMEHHBIC  «KIULIMPOBAHHBIC» U  OpPUTMHAIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUYEBBIX CPEICTB;

®  HCIIONBb30BaTh BepOalbHbIE CPEICTBA (CPEICTBA JIOTMUECKOM CBSI3M) AJS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHUS;

® UCHOJB30BaTh  HEBepOaJIbHBIE  CpPENCTBA  WMIM  HarJsAHBIE  MaTepHalIbl,
MOJrOTOBJICHHBIE/OTOOPAHHBIE 110/T PYKOBOACTBOM YUUTEIIS;

e  JlenarTh OLICHOYHBIM BBIBOJ O JOCTHKEHUM LENM KOMMYHUKALIMM HEMOCPEICTBEHHO
10CJIE 3aBEPILICHHS] KOMMYHUKAaTUBHOT'O KOHTAKTa 1 0OOCHOBBIBATH €TO.

3. ®opmupoBaHME€ U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  HCIIOJIb30BAHHSA
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonorui (nanee — MKT). Yuamuiics cMoxeT:

e [CJICHANPABICHHO WCKaThb W  HCIOJNB30BaTh  WH(POPMAIMOHHBIE  PECYPCHI,
HE0OXO0UMBIE JJIs PELIEHUs yUEOHBIX U IPAKTUUECKUX 3a1au ¢ noMolubto cpeacts UKT;

e  BbIOUpATh, CTPOUTH U MCIIOJIB30BaTh aJIeKBaTHYI0 WH(GOPMALMOHHYID MOJENb IS
nepeaayr CBOMX MBICIICH CPeCTBAMU €CTECTBEHHBIX M (DOPMAIIBHBIX S3BIKOB B COOTBETCTBUH C
YCJIOBUSIMHM KOMMYHUKAIUU;

e  BbIIENATHh UH(OPMAIMOHHBIN acleKT 3aJlauu, ONepUpOBaTh JaHHBIMM, UCIOJIb30BATh
MOJIeJIb PEUICHHUS 3a1a4HU;

®  UCHOJb30BATh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJItOYas BHIOOp a/leKBATHBIX 3ajiaye
UHCTPYMEHTAJBHBIX ~ MPOIPAMMHO-ANNapaTHBIX CPEACTB M CEPBUCOB) Uil pEIICHUs
UHPOPMALIMOHHBIX M KOMMYHHMKAI[MOHHBIX Y4eOHBIX 3aJad, B TOM 4HCJE: BBIYHMCICHHUE,
HalMcaHue MMICEM, COUMHEHHH, T0KJII0B, pehepaToB, CO31aHNE IPE3CHTAMH | Jp.;

®  UCHOJb30BATH MH(POPMALIUIO C YUETOM 3TUYECKHX U IIPABOBBIX HOPM;

e co3laBaTh HMH(QOPMAIMOHHBIE PECYpChl Pa3HOrO TUNA U JJS Pa3HbIX ayIUTOPH,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HMHPOPMALIMOHHOW O€30MaCHOCTH.

IIpeameTHbIe pe3yabTaThl

IIpenmeTHble pe3ynbTaThl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
oOuiero oopa3oBanHus ¢ yuéToM o0umx TpedoBanuii Ctanaapra u crieupuKyd N3y4aeMbIX
npeaAMETOB, BXOAANIHUX B COCTAaB MPECAMETHBIX O6JI&CT€I>1, JOJIDKHBI o0ecrieynBaTh YCIICIHOC
0o0ydeHue Ha CIIeYIOIIEH CTYIeHH 00IIero oopa3oBaHusl.

N3yuenue npeametHoi obnactu "MaremaTka" J0IKHOOOECICUNTh:

OCO3HAHME 3HAYEHUSI MaTeMaTUKH B TIOBCETHEBHOM JKU3HNYETIOBEKA;(popMupoBaHme
NPEJCTaBICHUN O COLUANIBHBIX, KYJIBTYPHBIX U UCTOPUUYECKUX(AKTOPAX CTAHOBICHHS
MaTeMaTHYeCKOM HAayKH;TOHUMaHUE PO HH(OPMAIIMOHHBIX IPOIIECCOB B COBPEMEHHOM MHUPE;
dbopMupoOBaHUE IPEJICTABICHUNA O MaTEMaTHKE KaK YaCTH 00I11e4esI0BEYECKOUKYIbTYPBI,
YHHUBEPCATbHOM SI3bIKE HAyKH, IIO3BOJISIOLIEM OMUCHIBATH U M3Y4aTh PEAbHBIETIPOLIECCHI U
SIBJICHUS.

B pesynbraTe uzyuenus npeameTHon obnactu "Maremaruka'

oOyyaromuecs: pa3BUBAIOT JIOTHYECKOE U MATEMAaTHUYECKOE MBIIIUIEHUE, TOTYYatoT
IIPEJICTABICHUE O MATEMAaTUYECKUX MOJIENAX; OBJIAI€BAIOT MaTEMAaTHUECKUMH PaCCYXACHUIMY;
ydaTrcsl IpPUMEHATh MaTEMaTUYECKUE 3HAHUS TP PEILICHNUHN PA3JIMYHBIX 33134 U OLIEHUBATh
MOJIyYEeHHBIE PE3YJIbTaThl; OBJIA/IEBAIOT YMEHUAMHU PELICHHs YUeOHbIX 3ajay; pa3BUBAIOT
MaTeMaTHYECKYI0 HHTYULUIO; TIOIYy4atoT IPEeACTaBICHNE 00 OCHOBHBIX

MH(POPMALIMOHHBIX MPOLIECCaX B PEAIbHBIX CUTYalLlUsX.



[TpenmeTrHble pe3ysbTaThl U3yUEHUs aNreOpbl JOJKHBI OTPAXKATh:

1) popmupoBaHue peICTaBICHUI 0 MaTEMAaTHKE KaK O METO/I€ MTO3HAHUS

JENCTBUTENBHOCTH, IO3BOJISAIOIIEM ONUCHIBATh U U3y4aTh pEaJIbHbIE POLIECCH] U SBJICHUS:

OCO3HAaHHE POJIM MaTEMaTUKU B pa3BUTHH Poccuu 1 MUpa;BO3MOKHOCTb IPUBECTH IIPUMEPHI U3

OTEYECTBEHHOW ¥ BCEMUPHON NCTOPUM MATEMATUYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BUTHE YMEHUH paboTaTh ¢ yueOHBIM MaTEMaTHUYECKUM TEKCTOM

(aHaNM3MpOBATH, U3BJIEKATh HEOOXOJUMYIO HH(DOPMALIUIO), TOUHO U TPAMOTHO BBIPAXAaTh CBOU

MBICJIH C IPUMEHEHUEM MaTEMaTU4YECKON TEPMUHOJIOTUN U CUMBOJIMKH, IPOBOJUTH

KJaccu(uKalum, Jorudeckre 000CHOBaHMS, J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM;

3) pa3BUTHE NPEACTABIECHUI O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpaJIbHbIX 110

JeMCTBUTENLHBIX YUCEI; OBJaICHIE HAaBBIKAMU YCTHBIX, TUCHMEHHBIX,

MHCTPYMEHTAJIBHBIX BHIYUCIICHHIA;

4) oBnajieHUEe CUMBOJIBHBIM SI3bIKOM QJIr€Opbl, IPUEMAaMHU BbIITOTHEHUS

TOKJECTBEHHBIX ITPE0Opa30BaHUIl BBIPAKEHU, PEIIEHUs] YPABHEHUH, CUCTEM ypaBHEHUH,

HEPaBEHCTB U CHCTEM HEPABEHCTB; YMEHUS MOJEINPOBATh PealbHbIC CUTYAIlMH HA SI3bIKE

asreOpbl, CCIIE0BATh IOCTPOESHHBIE MOJIENU C UCIOJIb30BAHUEM allllapaTa aiareopsl,

UHTEPIPETUPOBATH MOJTYYEHHBINH pPe3yJIbTaT;

5) oBiazeHune CUCTEMON (DYHKIIMOHAIBHBIX MOHITHUN, pAa3BUTHE YMEHUS

UCTIOJIB30BaTh (PYHKIMOHATBHO-TpapuyecKre MpeCTaBICHHS Ui PEIICHUS Pa3TUIHBIX

MaTeMaTUYECKUX 3aJady, /IS ONMCAHUS U aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

6) oBlIaZIeHNE FEOMETPUUECKUM SI3bIKOM; Pa3BUTUE YMEHUS UCII0JIb30BATh €r0 JJIsl ONUCAHUs

IPEIMETOB OKPYXKAIOIIEro MUpa; pa3BUTHE IPOCTPAHCTBEHHBIX

NpeCTaBIeHNUH), NU300pa3UTENIbHBIX YMEHUH, HABBIKOB F€OMETPUUECKUX MTOCTPOSHHIA;

7) popMHUpOBaHUE CUCTEMATHUECKUX 3HAHUH O TIIOCKUX (Urypax U UX CBOICTBax,

IpeJCTaBICHUH O MPOCTEHIIINX MPOCTPAHCTBEHHBIX TeNaX; Pa3BUTHE YMEHUH MOJIEIUPOBAHUS

peasbHBIX CUTYalMH Ha SI3bIKEe T€OMETPHH, HCCIIeI0OBaHUs IOCTPOSHHOM MOJIeNH! C

HCIIOJIb30BaHUEM T€OMETPUYECKUX MTOHATHI U TEOpEM, almapara aireopbl, peleHus

TeOMETPUYECKUX U TPAKTUIECKUX 3a]1a4;
8) oBaieHHe MPOCTEHIIIMMH CIIOCOOAMU TTPEICTABIICHUS] M aHAJIM3a CTATUCTUYECKUX JIAHHBIX;
(hopMHpOBaHUE MTPEICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MUPE U O
Pa3IUYHBIX cO0CcO0aX UX U3YUEHHs, O IPOCTEUIINX BEPOSITHOCTHBIX MOJEISAX; Pa3BUTHE YMEHHM
U3BJIEKaTh HH(OPMAIINIO, IPECTABICHHYIO B TAaOIUIaX, Ha AUarpaMmax, rpaukax, OnuchIBaTh U
aHAJIM3UPOBATh MACCHBBI UMUCIIOBBIX JAHHBIX CIIOMOIIBIO MOAXOISAIINX CTATUCTUUYECKUX
XapaKTepUCTHK, UCTIOIb30BATh TOHUMAHNE BEPOSITHOCTHBIX CBOMCTB OKPY/KAIOLIUX SBJICHUH MPH
MIPUHATHN PELICHU;
9) pa3BuTHE YMEHHUI IPUMEHSTH U3YUYEHHBIE MIOHATHS, PE3YJIbTAaThl, METOJIBI JJIsl PEIICHHUS 3a1a4
MIPaKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEXHBIX JUCLUHUIUIMH C UCIIOJIb30BaHUEM MPHU
HE0OXOIMMOCTH CIIPABOYHBIX MaTEPUAIIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLIEHKON U MPUKHUAKON
IIPU MPAKTUYECKUX pacueTax

10) dopmupoBanne HHGOPMAITMOHHON U AITOPUTMHUUYECKON KYIbTYPBHI;

(dbopMHpOBaHUE MPEICTABICHUS O KOMITBIOTEPE KaK YHUBEPCATIHLHOM YCTPOICTBE 00pabOTKH

uHpOpMaINH;

pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHUH HCIIOJIb30BAaHHS KOMITBIOTEPHBIX YCTPOKCTB;

11) dbopmupoBanue npeacTaBiIcHUsI 00 OCHOBHBIX N3y4aeMBbIX MMOHATHSIX:

uHpopmarus,

AJITOPUTM,



MOJEJb — ¥ UX CBOMCTBAX;

12) pa3BuTHE aNrOpUTMUYECKOTO MBIIIJIEHHS], HEOOXOAUMOTO IS

npodeCCHOHATBLHOM IEATETFHOCTH B COBPEMEHHOM OOIIECTBE;

pa3BUTHE YMEHUI COCTaBUTH U 3alUCATh aITOPUTM JJIsi KOHKPETHOTO UCTIOHUTEIIS;
(dbopmupoBaHUe 3HAHUN 00 aNTOPUTMHUUECKUX KOHCTPYKIHUAX, JOTHYECKUX 3HAUCHUSIX U
orepanusx;

HAKOMCTBO C OJTHUM U3 S3bIKOB IPOrPaMMUPOBAHUS U OCHOBHBIMU aJITOPUTMUYECKUMU
CTPYKTYpaMH - JUHEWUHOM, YCITOBHOM U LIMKIINYECKOI;

13) popmupoBanue ymeHnuit hopManuzaui U CTpPyKTYpUpPOBaHUS HHPOPMAIIIH,

YMEHUS BBIOMPATh CIIOCOO MPEICTaBICHHS JAaHHBIX B COOTBETCTBHHU C IIOCTABJICHHOM 3a1auei -
TaOJUIIBI, CXeMBbI, TpaUKH, TUarpaMMBbl, C UCIIOJIb30BaHHEM COOTBETCTBYIOIIUX POTPAMMHBIX
CpencTB 00pabOTKHU JTaHHBIX;

14) bopmupoBaHre HABBIKOB M YMEHUM 0€30MaCHOT0 U 11eJIeCO00Pa3HOro MOBEACHUS MTPU
paboTe ¢ KOMIIBIOTEPHBIMU IIporpamMmmamu u B IHTepHeTe,

yYMeHHsI cOOII0IaTh HOPMBI HH(OPMALIMOHHON ATUKH U MIpaBa.

BeinyckHuk Hayuurces B 7-9 kiaccax (ISl MCIOJIb30BAHUSI B IOBCEJHEBHOM KU3HHM W

o0ecrneyeHUs1 BO3MOKHOCTH YCIEIIHOT0 NMPOI0JI:KeHUs1 00pa3oBaHusl HAa 0A30BOM YPOBHe)

DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

OmnepupoBaTh Ha 6a30BOM YPOBHE' MOHATHAMH:

MHOKECTBO, 3JIEMEHT MHOYKECTBA, OJMHOKECTBO, MPUHAIICKHOCTD; HAXOJAUTh IIEPECECUEHHUE,

00beIMHEeHNE, TTOJJMHOKECTBO B MPOCTEHIIINX CUTYAIUAX;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU:

OnpeieJIEeHuE, akCuoMa, TEOpeMa, J0Ka3aTeabCTBO; IPUBOAUTH IPUMEPHI M KOHTPIIPUMEPHI JIJIs

MOATBEPKJICHUS CBOUX BbICKA3bIBAHMIA.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

® ICIOJIB30BATh rpadpuueckoe MpeAcTaBIeHUE MHOXKECTB JIJISl OMMCAHUS pealbHBIX MPOIIECCOB
U SIBJICHU, IPU PEIICHUH 3a7a4 APYTUX YIeOHBIX TPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHIMU: HATypaIbHOE YHCIIO, [[EI0e YHUCTIO,
OOBIKHOBEHHAS IpOOBk, IECATUUHAS IPpOOb, CMEIIaHHasl IPOOb, pallMOHATBFHOE YHCIIO,
apuMeTHIeCKUil KBaIpaTHBINH KOPEHb;

® JCIOJIB30BaTh CBOMCTBA YKMCEJI U NTPABUJIA ACVCTBUI IIPU BBHIIIOJHEHUHN BBIYUCICHNN;

®  HCMOJIb30BaTh MPHU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINMOJHEHUH BEIYUCIEHUN U
pPELIEHUH HECIIOKHBIX 3a/1ad4;

®  BBINOJHATH OKPYTJIEHNE PAITMOHAIBHBIX YHCEN B COOTBETCTBUH C TIPABUIIAMH;

® OILICHUBATh 3HAUYECHHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJI0r0 YUCIa;

® pacIO3HaBaTh PAIMOHAIBHBIE U UPPALMOHAIIBHBIC YUCTIA;

® CpaBHUBATH YHUCIIA.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

® OLICHUBATH PE3YJIbTATHI BEIYMCICHUM MPU PEIICHUH MPAKTUUYECKUX 337a4;

® BBINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYAIUAX;

131eck u nanee — paco3HaBaTh KOHKPETHBIEC IIPUMEPH! OOLIMX HOHATHI 10 XapaKTEPHBIM HPH3HAKAM, BHIIOIHATE
JICUCTBHSL B COOTBETCTBUH C ONPEIEIICHUEM U MPOCTEHIINMU CBOMNCTBAMU MOHSTHIA, KOHKPETU3UPOBATH IPUMEPAMHU
o011Me OHATHA.



COCTaBIISITh YHUCIIOBBIE BRIPAKCHUS MIPHU PEHICHUH MTPAKTUYCCKHUX 3314 U 33]1a4 U3 IPYTHX
y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe00Pa30BaHUS

BrInonHATE HECIOKHBIE TPe0oOpa30BaHUs ISl BBIYUCICHUS 3HAYEHUH YHUCITOBBIX
BBIPKEHMI, COAEPKALIUX CTEIEHU C HATYPAJIbHBIM [T0KA3aTEIEM, CTEIIEHH C LEJIbIM
OTPULIATEJIHBIM IIOKa3aTelIeM;

BBITIOJTHATH HECTIOKHBIC TPEOOPA30BAHUS 1IETIBIX BRIPAKEHUH: PACKPHIBATH CKOOKH,
MPUBOJUTH MOAOOHBIE ClIaraeMbie;

UCIIOJIb30BaTh ()OPMYJIIBI COKPAIIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTb KBAAPATOB) JJIsl YIPOIIEHUS BHIYUCICHUIN 3HAUYCHUN BBIPAKEHUI;

BBITIOJTHATH HECTIOKHBIC TPEOOPa30BaHUS JPOOHO-THHEHHBIX BRIPAKECHUI U BRIPAKEHUH C
KBaJpaTHBIMUA KOPHSMH.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

IMOHHUMATb CMBICJ 3allMCH YUCJIa B CTAHAAPTHOM BUJIC,
OIICPHUPOBATH HA 0azoBoM YPOBHC IIOHATHUEM «CTAaHAAPTHAs 3allMCh YUCIIA».

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTb Ha 0a30BOM YPOBHE IOHATUSIMH: PABEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHUE,
KOPEHb YPaBHEHUS, PELLIEHNUE YPABHEHUS, YUCIIOBOE HEPABEHCTBO, HEPABCHCTBO, PELIEHUE
HEPaBEHCTBA,

IIPOBEPATH CIPABEMINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSAIIMECS K JINHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JTMHEUHBIX YPAaBHEHUN, HEPABEHCTB;

IPOBEPSATH, SABIAETCS JH JAaHHOE YHCIIO PELICHUEM YPaBHEHUS (HEPaBEHCTBA);

peliaTh KBajpaTHbIE ypaBHEHUS 10 (GopMylie KOpHEH KBaJpaTHOTO YpaBHEHNUS;

M300pakaTh pelIeHUs HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSIMOA.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH APYIUX MPEAMETOB:

COCTaBJIATh U pEIIaTh JUHEWHbBIE YPABHEHMS DU PELICHUH 3a/1a4, BOSHUKAIOUINX B APYTUX
y4eOHBIX MpeaMETaX.

DOyHKIUHA

HaxonuTh 3HaueHune GyHKIMK 1O 33aHHOMY 3HAUEHHIO apTyMEHTa;

HaXOJIUTh 3HAUCHHE apryMEHTa MO 33JJaHHOMY 3HAUE€HUIO (YHKLIUU B HECIIOXKHBIX
CUTYaLUsX;

OTIpeeNATh MOJI0KEHNE TOYKHU M0 €€ KOOPAMHATaM, KOOPAUHATHI TOUKH I10 €€ MOJIOKEHUIO
Ha KOOPJAMHATHOM MJIOCKOCTH;

1o rpauKy HaXOJUTh 00JIACTh ONpPEAETICHHS, MHO)KECTBO 3HAUEHUH, HYJTU (YHKIIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus U yObIBaHUs, HanOOJbIIIEe U
HauMEHbIIIee 3HAYeHUS PYHKIINH;

CTPOUTH TpapuK JIUHEHHON PYHKINH;

IPOBEPSATH, SIBJISETCS JIM JaHHbIN rpaduk rpagukoM 3a1aHHON QyHKIMKM (JIMHEHHO,
KBaJIpaTUYHOM, 00paTHON MPOMOPIHUOHATIEHOCTH);

OTIpeNeNATh NPUOIMKEHHBIE 3HAUEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKIMT;
orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: ITOCIE0BATEIbHOCTD, apupMeTHuIecKas
Iporpeccusi, reoMeTpudecKas Iporpeccusl;

pelaTh 3aa4u Ha IPOrpeCcCri, B KOTOPBIX OTBET MOKET OBITh MOIY4YEH HENOCPEICTBEHHBIM



mojicueToM 0e3 mpuMeHeHus Gopmy.

B noBceqHeBHOM KH3HHA U MPpU U3YYCHUU APYTUX IIPEIAMETOB:

MCIOJIb30BaTh TpaMKU PeasbHBIX MPOLECCOB U 3aBUCUMOCTEH sl ONIPEICTICHUS UX CBOWCTB
(HauOosplIMe U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pacTaHUs U yObIBaHUs, 001acTH
MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAUCHUM U T.11.);

UCIIOJIb30BaTh CBOMCTBA JTMHEHHON (DYHKIIUH U ee TpaduK MPHU PEIICHUN 3aa4 U3 IPYruX
y4eOHBIX IPEIMETOB.

CraTucTHKa U TEeoOpus BCPOHTHOCTeﬁ

HimMeThb npencTaBiIeHne O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIYYaiiHOTO
COOBITHS, KOMOMHATOPHBIX 3aja4ax;

peliaTh NpoCcTeire KOMOMHATOPHEIE 3a/1a9U METOIOM MPSIMOTO U OPTaHU30BAHHOTO
nepebopa;

MPEJICTABIISITh IAHHBIC B BUJIE TAOJIHII, TUarpamMmm, rpa(uKos;

YUTATh HH()OPMAIIHIO, TPEICTABICHHYIO B BUJIE TaOJIUIIbI, IUArPaMMBbI, TpaduKa;
OIIPENENIATh OCHOBHBIC CTATHCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OIICHUBATH BEPOSITHOCTH COOBITHS B IPOCTEHININX CITydasx;

HMCETBb IPCACTABJICHUC O POJIM 3aKOHA OOJIBIIIMX YHCEJI B MACCOBBIX SIBJICHHSX.

B noBceqHeBHOM KH3HHU U IPpUA U3YYCHUH NPYIrUX NPEAMETOB:

OLOCHUBATDH KOJINYCCTBO BO3SMOKHBIX BAPHUAHTOB MCTOJIOM nepe60pa;

HMCTb NPEACTABJICHUC O POJIM ITPAKTUYCCKH JOCTOBCPHBIX U MaJIOBCPOATHBIX CO6I>ITI/II‘/‘I;
CpaBHHUBATb OCHOBHBIC CTATUCTUYCCKUEC XAPAKTCPUCTUKU, ITOJTYYCHHBIC B IPOUCCCC PCIICHUA
HpHKHaHHOﬁ 3aavuu, U3y4YCHHUS PCAJIbHOT'O ABJICHUA,

OLICHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U ABJIECHUH B HECIIOKHBIX CUTyalluiX.

TexcToBblE 3a1a4Un

Pemath HecoKHBIE CIO’KETHBIE 33/]a4M Pa3HbIX THIIOB Ha Bce apu(MeTHUYecKue IeHCTBUS;
CTPOUTBH MOJIEJIb YCIIOBUS 33/1a4M (B BHJI€ TAOJIHUIIBI, CXEMbI, PUCYHKA WJIM YPABHEHUS), B
KOTOPOM JaHbl 3HAYECHU IBYX U3 TPEX B3aUMOCBA3aHHBIX BEJIIMYUH, C LICJIbIO TIOUCKA
peueHus 3a1auu;

OCYILECTBIISATh CIIOCO0 MOKMCKA PELICHUS 33]a4l, B KOTOPOM PACCYXJI€HUE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO MIIM OT TPeOOBaHMS K YCIOBHIO;

COCTABJIATH IUIAH PELICHUS 3a/1a4U;

BBIJICIIATH 3TAIlbl PEIICHUS 3a1a4H;

UHTEPIIPETUPOBATH BBIYUCIIUTEIIBHBIE PE3YIbTAThI B 33/1a4€, UCCIEA0BATh IIOJIy4YEHHOE
pelIeHue 3a1a4H;

3HATh Pa3IMuue CKOPOCTEeH 0OBEKTa B CTOSTUEH BOJIE, TPOTHB TEUECHHUS U [0 TEUEHUIO PEKHU;
pemars 3aa4i Ha HAX0XKICHUE YaCTH YHUCIIa U YUCIIA 110 €r0 YacTH;

pelaTh 3aJa4y pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, Ha IBUYKEHHUE), CBA3BIBAIOIINX TPU
BEJIMYMHBI, BBIJIEIATH 3TH BEJIMYNHBI U OTHOUIEHUS MEXAY HUMH;

HAaXOJHUTh MPOLICHT OT YMCJIA, YUCIIO 10 MPOLEHTY OT HEr0, HAXOAUTh IIPOLICHTHOE CHUKEHUE
WJIU TIPOLIEHTHOE MOBBIILIEHNE BETUYNHB,

peliaTh HECIIOKHBIC JIOTHYCCKUC 3a1a4 MCTOIOM paCCY)KﬂCHHﬁ.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPeIMETOB:

BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX MIPEIETbHBIX 3HAUCHUSIX UCKOMBIX B 33]]a4€ BEJIMYUH
(nenaTh MPUKUJIKY).



I'eomerpuueckne Gpurypbi

e OmnepupoBaTb Ha 6a30BOM YpOBHE IOHATUSIMH F€OMETPHUUECKUX GUryp;

® U3BIEKaTh HH(OPMAIHIO O TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO HA YEPTEkKax B
SBHOM BHJIE;

® [IPUMEHSTH JUIA PELICHUS 3a]a4 TeOMeTpuYecKre (DakThl, €CIIU YCIOBHUS UX IPUMEHEHUS
3aJaHbl B IBHOU Qopme;

e pelarh 33Ja4d Ha HaXOXKJCHHE T€OMETPUUYECKUX BEJIMYMH IO 00pa3liaM WU allrOpUTMaM.

B noBcetHeBHOM KU3HM M TIPM M3YYECHHHU APYTUX NPeIMETOB:

® UCIOJb30BATH CBOMCTBA FEOMETPUUECKUX (PUTYp [UI pEeLIeHHs TUIOBBIX 3a/1a4,
BO3HUKAIOIIMX B CUTyallUsIX [TOBCEHEBHOM JKU3HMU, 33]1a4 IPAKTUYECKOTO COEPIKAHNU.

OTtHoweHNs

e OnepupoBaTb Ha 6a30BOM ypOBHE IOHATUSIMH: PaBEHCTBO (DUTYp, paBHbIE (DUTYDBI,
PaBEHCTBO TPEYTOJIbHUKOB, ApaICIbHOCTh IPSMBIX, IEPIEHAUKYISIPHOCTh NPSAMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHAUKYIISIP, HAKIOHHAs, IPOEKIHS.

B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

® UCMOJb30BATH OTHOLICHHUS JJIS PEIIEHUs IPOCTEHIINX 3a/jay, BOSHUKAIOLIUX B peaJlbHON
YKU3HU.

HN3mepenus u BbIYMCICHUS

e BrInonHATE U3MEpeHue JUIMH, paCCTOSIHUN, BEIMYMH YIJIOB, C IIOMOLIbI0 MHCTPYMEHTOB IS
U3MEpPEHUHl JUIMH U YIJIOB;

® [IpUMEHATH (POPMYJIBI IEpUMETPA, IJIOLIAU U 00BbEMa, IO TOBEPXHOCTH OTAEIbHbBIX
MHOTI'OI'PaHHHUKOB IIPU BBIYUCICHUSIX, KOI'/1a BCE JaHHbIE UMEIOTCS B YCIIOBHH;

e npuMeHsTh TeopeMy llugaropa, 6a3oBble TPUTOHOMETPUYECKUE COOTHOLIEHUS [Tt
BBIUNCJICHMS [UIMH, PACCTOSTHUH, IIJIOIAAEH B TPOCTEMIINX CIIydasix.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

®  BBIYUCIATH PACCTOSIHUS HA MECTHOCTHU B CTaH/IAPTHBIX CUTYalMsIX, IUIOMIAIU B POCTEUIINX
cllyyasix, IpUMEHATh (POPMYJIbl B IPOCTEHIINX CUTYAIUSIX B IOBCEAHEBHOM KHU3HH.

I'eomeTpryeckue nocTpoeHus

e 300pakaTh TUIOBBIE MJIOCKUE PUTYPBI U (PUTYpBI B IPOCTPAHCTBE OT PYKHU U C IOMOIIBIO
UHCTPYMEHTOB.

B noBcerHeBHOM KU3HHM M TIPH M3YYCHHUH APYIUX NPEIMETOB:

®  BBINOJIHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHOM KU3HU.

I'eomeTpuueckue npeodpazoBaHus

e Ctpouth QUrypy, CHMMETPUUHYIO TaHHOHN (PUTrype OTHOCUTEIHLHO OCH U TOUKH.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

® pacro3HaBaTh ABIKEHHE O0BEKTOB B OKPYXKAIOIIEM MHPE;

® pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHPE.

BexkTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOPA Ha YHUCJI0, KOOPAMHATHI HA MJIOCKOCTH;

e OmpenensITh NPUOIUKEHHO KOOPAUHATHI TOUKH 10 €€ U300pa)KeHUI0 Ha KOOPIUHATHOM
MJIOCKOCTH.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeIMETOB:

® UCHOJIb30BATH BEKTOPBI AJIs PEIIEHUs MPOCTEHIINX 3aau Ha ONpPE/IeIeHne CKOPOCTH
OTHOCHUTEJIBHOTO JIBU)KEHUS.



HUcTopust MaTeMaTUKH

e OmnuceIBaTh OTAENbHBIC BHIIAIOIINECS PE3YIbTAThl, TOTyYEHHBIE B XOJI€ PA3BUTHS
MaTeMaTUKHU KaK HayKH;

® 3HATH NPUMEPHl MATEMATHUYECKUX OTKPBITHUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOUN 1
BCEMUPHOMN UCTOPHUEH;

e TIOHMMAaTh POJb MATEMATUKH B pa3BuTUU Poccum.

MeTtoabl MaTeMaTUKH

e BriOuparh MOAXOIANIINA U3YICHHBIA METO/ ISl PEIICHUS U3YyYCHHBIX TUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

e [IpuBoAUTH MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B OKpYXKaIOIIe
JIEMCTBUTEIILHOCTH U MIPOU3BEACHUSIX UCKYCCTBA.

BbINyCKHUK TOJYYHT BO3MOKHOCTh HAY4YHThCsl B 7-9 Kkiaccax s obecreveHus:
BO3MOKHOCTH YCIHEIIHOTO NPOAOJIKEeHHsI 00pa3oBaHuUsi HAa 0a30BOM U YIJIy0JeHHOM
YPOBHSX
JJieMeHTHI TEOPHMH MHOKECTB H MATEMATHY€ECKOMH JIOTHKH
e  OmnepupoBaTh> MOHATHAMH: ONPE/IeICHHE, TEOPEMa, AKCHOMA, MHOKECTBO,
XapaKTePUCTHKU MHOXKECTBA, JIEMEHT MHOXKECTBA, IIYCTOE, KOHEUHOE U
OCCKOHEYHOE MHOXECTBO, MIOJIMHOKECTBO, PUHAIC)KHOCTD, BKIIFOUCHHE,
PaBEHCTBO MHOXECTB;
e 300pakaTh MHOXKECTBA M OTHOIIICHHE MHOKECTB C TIOMOIIbIO KPYroB Diiiiepa;
®  ONpENeNSITh MPUHAMIC)KHOCTH JIEMEHTa MHOXKECTBY, O0ObSTUHEHUIO U
MePECeUYCHUIO0 MHOKECTB;
® 33/1aBaTh MHOKECTBO C MOMOIIBIO MIEPEUNCIICHUS IJIEMEHTOB, CIIOBECHOTO
OIHMCaHUS;
® ONepUpOBATH MOHATHSIMU: BBICKa3bIBAHUE, UCTHHHOCTH M JTIO)KHOCTh
BBICKA3bIBaHUS, OTPHUIIAHNE BBICKA3bIBAHUH, OMIEpallUU HA/l BHICKA3bIBAHUSMU: U,
WJIH, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILTHKAIIHH);
® CTPOUTH BHICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHUH.
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH APYTUX MPeEIMETOB:
® CTPOUTH IENOYKH YMO3AKIIOUEHUH Ha OCHOBE UCIIOJIb30BAHUSI IPABUIT JIOTUKH;
®  HCIIOJIE30BaTh MHOXKECTBA, ONEPAIK ¢ MHOKECTBAMH, MX TpaduIecKoe MPEICTaBICHHE TS
OTMCAHUS PEATHHBIX TIPOIECCOB U SBJICHH.
Yucaa
e OmepupoBaTh NOHATHSIMHA: MHOXKECTBO HATYPATBHBIX YHACEN, MHOKECTBO IIEIBIX YHCE,
MHO>KECTBO PAIMOHATBHBIX YHCEN, HPPAITMOHAILHOE YHCIIO, KBAJAPATHBIA KOPCHD,
MHO>KECTBO JIEHCTBUTENBHBIX YUCEI, TeOMETPUYECKasi HHTePIPETallis HaTypalbHbIX, IeNbIX,
paroHaIbHBIX, TEHCTBUTEIBHBIX YHCENT,
® [IOHUMAaTh M OOBSICHATH CMBICI ITO3UIIMOHHON 3aIMCH HATYPAJLHOTO YHCIIA;
®  BBIMOJIHATH BHIYUCIICHHS], B TOM YHUCIIE C UCIIOIH30BAHUEM MMPUEMOB PAIlMOHATBHBIX
BBIUMCJICHHI;

¢  BLIIIOJHATDH OKPYIIVICHUEC PAIIUOHAJIBHBIX YUCCIT C 3aJJaHHOM TOYHOCTBIO,

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



CpPaBHUBATH pAllMOHAIBHBIE U UPPAIIMOHAIIbHBIC YHCIIA;
MPEJICTABIISITh PAIIMOHATIFHOE YHCIIO B BHJIC ACCATUYHON JpooH

YIOPSIOYMBATH YKCIIA, 3aIMCAHHBIC B BUIC OOBIKHOBEHHOH U IECATHYHON JPOOH;
HaxoauTh HOJI 1 HOK 4wucen u ucnonb30BaTh X IPHU PEIICHUU 3a1ad.

B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMeTOB:

NPUMEHSATH MTPaBUJIa MPUOIMKEHHBIX BEIYMCICHUNA IPU PELICHUH MPAKTHYECKUX 3aJ1a4 U
pELICHUH 3ajiay IPYTUX y4eOHbIX TPEIMETOB;

BBIIIOJIHATH CPABHEHUE PE3YyJIbTaTOB BHIYMCIICHUN IIPU PEILICHUU PAKTUYECKUX 3a7a4, B TOM
qHCIIe TPUOIMKEHHBIX BBIYMCICHUN;

COCTABJIAITh U OLICHUBATh YKCJIOBBIC BBIPAYKEHUS IIPU PEILICHUM NTPAKTUYECKUX 3a1a4 U 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB;

3allAChIBaTh U OKPYIJIATH YMCIOBBIE 3HAUCHUS PEaIbHbIX BEJIMYUH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxknecTBeHHBbIE IPe0OPa30BAHUA

OnepupoBaTh NOHATUAMH CTEIIEHU C HATYPaJIbHBIM IIOKA3aTEIEM, CTEIIEHH C LIEJIBIM
OTPpULATCIIBHBIM ITOKA3aTCIIEM;

BBINOJIHATH NPE0Opa30BaHMsI LIENIbIX BBIPAKEHHH: IeMCTBUSA C OIHOWIEHAMU (CII0XKEHUE,
BBIYUTAHUE, YMHOXKEHUE), AEUCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BBIYMTAaHUE, YMHO)KEHUE);
BBINOJIHATH Pa3I0kKEeHNE MHOTOUJICHOB HA MHOXHUTEIH OJHUM M3 CIIOCOOOB: BBIHECEHHUE 32
CKOOKY, IpyNIHUPOBKA, UCIIOJIb30BaHUE (DOPMYJI COKPALLIEHHOTO YMHOXEHHUS;

BBIACIIATh KBaApPaT CYMMBI U PA3HOCTHU OJJHOYJICHOB,

pacKiIagblBaTb HAa MHOXHUTCIIN KBaﬂpaTHLIﬁ TPEXYJICH,

BBINOJIHATH NPE0Opa30BaHMsI BEIPAXKEHUH, CO/IEpKAIUX CTENEHHU C LIETbIMU
OTPHULATENIBHBIMY IT0KA3aTEISIMU, IEPEXOAUTD OT 3alMCH B BUJIE CTEIIEHHU C LIEJIBIM
OTpULATCIIBHBIM ITOKA3aTCJIEM K 3aIlIMCH B BUAC I[pO6I/I;

BBINOJIHATH NPeoOpazoBaHmsl JpOOHO-pAllMOHATIBHBIX BEIPAXKEHUI: COKpallieHne 1pooei,
HpUBeeHNE anredpandyeckux JIpodei k o0IieMy 3HaMeHaTeNto, CII0XKEeHNE, YMHO)XKEHUE,
JiesieHre anredpandeckux Jpoobeid, Bo3BeeHne anredpanyeckoil 1podu B HATYpaJIbHYIO U
LEJIYI0 OTPULATEIbHYIO CTEIICHB;

BBINOJIHATH NPE0OPa30BaHMs BEIPAXKEHUH, COJIepKallluX KBaJIpaTHbIE KOPHH;

BBIIETIATH KBaJPaT CyMMBbI WJIM Pa3HOCTH JABYWIECHA B BBIPAKECHUSIX, COAEPKAIINX
KBaJIpaTHbIE KOPHU;

BBITNOJHATH Npeo0pa3oBaHusl BIPAXKEHUH, COJEPKAIIUX MOTYJIb.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPeIMETOB:

BBITNOJHATH Mpeo0pa3oBaHus U JEHCTBUS C YUCIAMHU, 3alIMCAaHHBIMU B CTAaHIAPTHOM BUJIE;
BBITOJIHATH NPE0OpazoBaHMs aNredpanyecKuX BbIpaKEHUH MPHU PeIICHUH 33134 IPYTUX
y4eOHBIX IPEIMETOB.

YpaBHeHHUsI M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELICHUE
HEPAaBEHCTBA, PABHOCUJIbHBIE YpaBHEHUS, 00JIaCTh ONpeesieHUs] ypaBHEHUS (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI1 UJIN HEPABEHCTB);

peliaTh JIMHEWHbIE YPABHEHUS U YPABHEHHUSI, CBOJIUMBIE K TUHEHHBIM C IIOMOIBIO
TOKIECTBEHHBIX ITPE0Opa30BaHUM;

pelaTh KBaJpaTHbIE YPABHEHUS U YPABHEHUS, CBOAUMBIE K KBaIPATHBIM C IIOMOIIbIO



TOKJIECTBEHHBIX MpeoOpa3zoBaHUil;
pemats ApoOHO-JIMHEHHbIE YPAaBHEHUS;

pelIaTh NpocTeiiye UppaluoHaIbHbIE YPaBHEHUS BUga V fF(x)= a, \/f (x) = \/g () ;

X' =a.
pelaTh ypaBHEHHs BUIA ;
peliaTh ypaBHEHHS CIIOCOOOM Pa3JIOKEHHUS Ha MHOXKHUTEIIH U 3aMCHBI ITEPEMEHHOM;
HUCIIOJIB30BAaTh MCTO/] I/IHTepBaJIOB JJIA peIJ_IeHI/ISI IICJIbIX U ):[pO6HO-pauI/IOHaJ]beIX
HEPABEHCTB;
peuiath JTMHEHHbIC YPAaBHEHUS U HEPABEHCTBA C apaMeTpaMH;
peH_[aTB HCCIIOKHBIC KBaI[paTHLIe ypaBHeHI/Iﬂ C HapaMeTpOM;
pelIaTh HeCJIOKHBIC CUCTEMbI JIMHEHHBIX YPaBHEHHH C MapaMeTpaMH;

peiiaTh HECCJIIOKHBIC YPABHCHUA B LCJIBIX YHCJIAX.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

COCTaBJIATH U pEIIaTh JUHEWHBIE U KBAJAPAaTHbIC YPAaBHEHUS, YPABHEHMSI, K HUM CBOJAIIMECH,
CUCTEMBI JINHEWHBIX YPaBHEHUH, HEPABEHCTB MPU PELICHUH 33a4 APYTUX y4eOHBIX
IIPEAMETOB;

BBINOJIHATH OLIEHKY IPABJON0100Us pe3ylbTaToB, OJIy4aeMbIX TP PELICHUN JINHEHHBIX U
KBaJPAaTHBIX YPABHEHUW U CUCTEM JIMHEHHBIX YPABHEHUN U HEPABEHCTB IIPU PELICHUN 3a]1a4
JIPYTUX y4eOHBIX NPEAMETOB;

BbIOMPATh COOTBETCTBYIOLINE YPAaBHEHUS, HEPABEHCTBA MJIM UX CHCTEMBI /17151 COCTABJICHHUS
MaTEeMaTU4YeCKOW MOJEIIH 3aJaHHON PeaIbHOM CUTYyallMy WU MPUKIIAHOMN 3a/1a4H;

YMETb UHTEPIPETUPOBATH MTOIYYCHHBIN IIPU PEILICHUH YPABHEHUs, HEPABEHCTBA WU
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM pPeaIbHON CUTYalluy WM IIPUKIIAAHON 3a1a4H.

DOyHKIUHA

OnepupoBaTh MOHATUAMH: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, (QYHKINA, TpapUuK QYyHKIIUH,

croco0sl 3a7jaHus (PYHKIIUU, apIyMEHT M 3HaueHHe QYHKIHHU, 00JIaCTh ONpeieNeHus 1

MHOX€ECTBO 3HaUCHUH (PYHKIMU, HYJIU QYHKIHHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

MOHOTOHHOCTb (PYHKIIMH, YETHOCTH/HEUETHOCTh (DYHKLINU;

CTPOUTH TpaUKH JTUHEHHON, KBapaTHUHON (QYHKIMH, 0OpaTHOM MPONOPILMOHATEHOCTH,
y=a+ Kk

GyHKIMU BUa: X+b y:‘/;,yzg/;, y:|x|;

Ha NpUMepe KBaJIpaTUYHON (yHKIMH, UCTIONIb30BaTh NMpeodpazoBaHus rpaduka GyHKINU

y=Ff(X) 115 noctpoerus rpaduxos pynxmuit ¥ = af (kx+b)+c.

COCTaBJISITh YPaBHEHUS MPSAMOI MO 3aJaHHBIM YCIOBHUSAM: MPOXOASILIEH Yepe3 ABE TOUKH C

3alaHHBIMHM KOOPJIMHATaMH, TPOXOALIEH Yyepe3 JaHHYIO0 TOUKY U NapauleIbHON JaHHON

IIPSIMOM;

UCCIIeIOBaTh (PYHKIIMIO 1O €€ rpaduKy;

HaXOJUTh MHO>KECTBO 3HAYEHU, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTHU

KBaJIpaTUYHON QYHKIINU;

OTIEepPUPOBATH MOHATHAMMU: MOCIEI0BATEIBHOCTD, apu(METHUECKas! IPOrPECcCHs,

reoMeTpHUecKas IPorpeccus;

pelaTh 3aa4u Ha apu(PMETHUECKYIO U TEOMETPHUECKYIO ITPOrPECCHIO.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeIMETOB:

WJUTIOCTPUPOBATH C MOMOIIBIO IFpaduka peanbHyI0 3aBUCUMOCTh HJIM IIPOLECC 110 UX



XapaKTepUCTUKAM;
HCIOJIb30BaTh CBOMCTBA U IpadvK KBAAPATUUHON (PYHKIIMH MIPU PELICHUU 33a]a4 U3 IPYTHX
y4eOHBIX IPEIMETOB.

TexcToBbIE 3a1a4H

Pemiate npocTeie U CI0XKHBIE 3a/1a4X PA3HBIX TUIIOB, a TAKXKE 337a4M ITOBBILIEHHOM
TPYAHOCTH;

MCII0JIb30BAaTh Pa3HbIEC KPAaTKUE 3aIIMCH KaK MOJIEIM TEKCTOB CJIOKHBIX 3a/1a4 JUIs
IOCTPOCHMSI TIOUCKOBOM CXEMBI U peIlIeHHs 3a/1a4;

pa3ianyaTh MOJIENb TEKCTAa U MOJIENb PEIICHUS 3a/1a4l, KOHCTPYMPOBATh K OJTHOM Moaenn
pELLIEeHNUs] HECIIOKHOM 3aJjaul pa3Hble MOJIEIM TEKCTA 3a/1a4H;

3HATh M MPUMEHATH 00a crioco0a Mmoucka pemeHus 3a1a4 (0T TpeOoBaHUs K YCIOBUIO U OT
yCIIOBHSA K TPeOOBaHUIO);

MOJICJIUPOBATh PaCcCYKJCHMS ITPU MOUCKE PELICHNUS 33/1a4 ¢ HIOMOILBIO I'pad-CXEeMBbI;
BBIJICJIATH 3TAIlbl PELICHUS 3a7a4 U COJEpKAHUE KaXJI0ro ITana;

YMETh BBIOMPATh ONTHMAaIbHBIN METO]] pEIICHUS 3a/1a4i ¥ OCO3HABATh BHIOOP METO/Ia,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOIUTh pa3Hble PEIIEHUs 3a/1a41, €CJIU BO3MOXKHO;
aHAJTM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 3a/1a4;

BBINOJIHATH Pa3IMyHble MPeoOpa3oBaHMsl IPEI0KEHHON 3a7jaui, KOHCTPYUPOBaTh HOBBIE
3a/1a4M U3 JIaHHOM, B TOM 4ucCIie 0OpaTHbIE;

UHTEPIPETUPOBATH BEIYUCIUTEIbHBIE PE3YIbTAThI B 3a/1a4€, HCCIEI0BATh OJYyYEHHOE
pelleHue 3aauy;

aHAJIM3UPOBATh BCEBO3MOKHBIE CHUTYallMU B3aUMHOT'O PACTIONIOKEHHUS ABYX OOBEKTOB U
U3MEHEHHE UX XapaKTePUCTUK IIPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BPEMsI, pACCTOSIHHE)
IpY PELICHUH 33/1a4 Ha JIB)KEHHE JABYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOKHBIX
HalpaBJICHUX;

UCCIIEI0BaTh BCEBO3MOYKHBIE CUTYALlMU TP PEIIEHUH 3a/1a4 Ha JIBUXKEHHUE 110 PEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

pemarh pa3HOOOpa3HbIE 3a7aUu «HA 4acTH»,

pemath 1 000CHOBBIBATh CBOE PEILLIEHUE 33a4 (BBIACIATh MaTEMaTHUYECKYI0 OCHOBY) Ha
HaXO0X/IEHNE YaCTH YMCiIa U YUClia IO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA Apoou;
0CO3HaBaTh U OOBSICHATh UICHTUYHOCTD 3a/1a4 PA3HBIX THIIOB, CBA3BIBAIOIINX TPH BETUUNHBI
(Ha paboTy, Ha IOKYITKH, HA JABMKEHHUE), BBIACTSATH STH BETMYNHBI U OTHOIICHUS MEXKIY
HUMH, IPUMEHSTh UX TIPU PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX
THUIIOB;

BJIaJIETh OCHOBHBIMU METOJIaMH pEILIEHU 3a/1a4 HAa CMECH, CIUIaBbl, KOHIICHTPALINH;

pelaTh 3aJa4u Ha MPOLEHTHI, B TOM YHCIIE, CIO’KHBIE MPOLIEHTHI C 000CHOBAaHHEM,
UCTIOJIB3YS pa3Hble CIIOCOOBI;

pelaTh JOrMYecKue 3aJ1aui pa3HbIMU ClI0OCO0aMH, B TOM YHUCIIE, C IByMs OJIOKaMH U C TpeMs
0JI0KaMM JAHHBIX C MOMOILBIO TaOJIHIL;

pelaTh 3aa4y o KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEN Ha OCHOBE UCIOIb30BaHUS
U3Yy4EHHBIX METOZ0B U 0OOCHOBBIBATH PEIICHUE;

peliaTh HECIOXKHBIE 33Ja4l IO MaTeMaTHYeCKON CTaTUCTHKE;

OBJIa/IETh OCHOBHBIMH METOAAMU PEIICHUS CIOKETHBIX 3a]a4: apu(METHUECKH,
anreOpanvecKkuid, mepedop BapuaHTOB, TEOMETPUUYECKUH, rpadUUECKUM, TPUMEHSTh UX B



HOBBIX I10 CPABHCHUIO C U3YUCHHBIMU CUTYallHUAX.

B noBcegHeBHOM KM3HHA H MPpH U3YYCHUH APYIUX NPEAMETOB:

BBIJICIIATH PU PEIICHUH 337a4 XapaKTEPUCTUKHA pacCMaTpPUBAEMOIl B 3a/1a4e CUTYallHH,
OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPBIX a0CTParupoBaIKCh), KOHCTPYHPOBATh HOBbIE
CUTYallUU C YYETOM 3TUX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIICHUH 3a]a4 Ha
KOHLEHTPALMH, YYUTHIBATh INIOTHOCTh BEIIECTBA;

pemarb 1 KOHCTPYUPOBATh 33JJa4l HA OCHOBE PACCMOTPEHHUSI pEaIlbHbIX CUTYyallUull, B
KOTOPBIX HE TPEOYETCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YJIbTAT;

pe€uiaTh 3ajja4yr Ha ABUXKCHHUEC 110 PEKE, pacCMaTprBas pa3HbIC CUCTEMBI OTCUCTA.

CrarucTuKa ¥ Teopusi BepOSITHOCTE

OnepupoBarh MOHATUSAMH: CTOIOYATHIE U KPYTOBBIE JHArpaMMbl, TA0JIUIBI JAHHBIX, CPETHEE
apupMeTHuecKoe, MeuaHa, HauOoJbIllee U HaUMEHbIIIee 3Ha4eHUs! BBIOOPKH, pa3Max
BBIOOPKH, TUCIEPCHS U CTAHJAPTHOE OTKJIOHEHHE, CllyyaiiHas H3MEHUYUBOCTb;

U3BJICKaTh WH(POPMAIINIO, TIPEACTABICHHYIO B TAOIUIIaX, HA IUarpaMMmax, rpapukax;
COCTaBJIATh TaOJIUIIbI, CTPOUTH JUarpaMMbl U Tpa)uKu Ha OCHOBE JIaHHBIX;

OIIEepUPOBATH NOHATHAMHU: (PaKTOpHAI YUCIIA, IEPECTAHOBKH U COYETAHUS, TPEYTOJIbHUK
ITackams;

IPUMEHSATH IPABUIIO IPOU3BEAECHUS NP PEIIEHUH KOMOMHATOPHBIX 3a71ay;

OIEpUPOBATh NOHATUSMU: CIyYalHbIN OIBIT, CIy4YailHbIN BEIOOP, UCIIBITAHUE, FJIEMEHTAPHOE
cilydaiiHoe coObITHE (MCXO0/1), KIIACCHYECKOE ONPEIeNICHHE BEPOSTHOCTH CIIy4aifHOTO
COOBITHS, OTIepallMK HaJl CITy4ailHBIMU COOBITUSMU;

NPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPYTroB Ditiiepa;

pemaTh 3a/1a4y Ha BBIYMCIEHUE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIUIbI0 KOMOMHATOPUKH.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

U3BJIEKaTh, UHTEPIPETUPOBATH U NTPE0OPa30BbIBATh MH(OPMAIIHIO, TPEICTABICHHYIO B
Tabynuax, Ha AMarpaMMax, rpagukax, OTpakarollylo CBOMCTBA U XapaKTEPUCTUKU
peaJIbHBIX MPOLIECCOB U SBJICHUI;

OTIpeNieNIATh CTATUCTUUECKUE XapaKTEPUCTHKH BHIOOPOK MO TadiIuLam, JuarpaMmmam,
rpadukam, BHIIOIHATH CPABHEHNE B 3aBUCHMOCTH OT LI€JIU PELICHUS 3a/1a4U;

OLICHUBATHL BEPOATHOCTH PCAJIbHBIX COOBITHI U SIBJICHHIA.

I/I3Mepe}mﬂ U BBIYMCJICHUA

OnepupoBath NpeACTaBICHUSIMU O JJIMHE, IO, 00beMe Kak BenuunHaMu. [[puMeHsTh
teopemy [ludaropa, popmynsl miomniaau, oobemMa Mpu PelIeHUH MHOTOIIIATOBBIX 3a7a4, B
KOTOPBIX HE BCE JaHHBIC MIPECTABICHEI SIBHO, & TPEOYIOT BRIYHCIECHUH, ONIEpUPOBATh Ooliee
HIMPOKUM KOJIMYECTBOM (DOPMYIT JUTMHBI, ITOMIAIN, 00beMa;

dbopMyITUpOBaTh 3a/1a4K Ha BEIUMCIICHHUE JUTHH, TUIOMIA el 1 00beMOB U peliaTh ux.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEJIMETOB:

MPOBOJUTH BHIUHUCIICHUSI HA MECTHOCTH;
MPUMEHATH (POPMYJIIBI TIPU BHIYUCICHUSIX B CMEXKHBIX YICOHBIX MIPEAMETAX, B OKPYKAIOIIEH
NEUCTBUTEIHLHOCTH.

I'eomeTpruyeckue nocrpoeHunst

N306paxath reoMmeTpruueckre (GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OMHMCAHUIO;

CBOGOI[HO OoneprupoBaTh YCPTCIKHBIMU HHCTPYMCHTAMU B HCCIIOXKHBIX CIIyYasdx,



[ ] BBITIOJIHATH HOCTpOCHI/Iﬂ TpeyTOHI:HI/IKOB, HpI/IMeHSITI: OTACIIBHBIC MCTOAbI HOCTpOCHI/Iﬁ
UPKYJIEM M JIMHEWKOW U MPOBOJIUTH MPOCTEHIIINE UCCIICIOBAHUS YUCIIA PEIICHU;

e u300pakaTh TUMOBBIC IJIOCKKE PUTYPHI M 0OBEMHBIE TeJa C TTOMOIIBIO MPOCTEHIINX
KOMIThIOTEPHBIX HHCTPYMEHTOB.

B noBceHeBHOI JKU3HM U NP U3YYEHUH APYTUX MPeIMeTOB:

®  BBINOJHATH MPOCTEHININE TOCTPOCHUS HA MECTHOCTH, HEOOXOMMBIE B PEaTbHOM JKU3HU;

® OIICHUBATh Pa3Mephl pealbHBIX 00BEKTOB OKPYXKAIOIIETO MHUpAa.

HUcTopusi MaTeMaTUKHU

e XapakTepu30BaTh BKJIaJ BBIJIAIOIIUXCS MAaTEMAaTUKOB B PA3BUTHE MAaTEMAaTHUKH U WHBIX
HAYYHBIX 00JIacTeif;

e TIOHMMAaTh POJIb MAaTEMATUKH B pa3BUTHU Poccum.

MeTtoabl MATEMATHKU

L] HCHOJ’IBBy;I I/I3yT~IeHHI)I€ METOABI, HpOBOILI/ITL JO0Ka3aTCJIbCTBO, BBIIIOJIHATDH OHpOBep)KeHI/IG;

L] BI)I6I/IpaTI) I/I3y‘I€HHI>IC METOABI U UX KOM6I/IHaHI/II/I JUIA peIHCHI/ISI MaAaTEMATHYCCKHUX 3aJa4,

® ICIOJIb30BATh MaTeMaTHUYECKHUE 3HAHUS JJIsl OMUCAHMSI 3aKOHOMEPHOCTEH B OKpY Karolei
IlGﬁCTBHTCJIBHOCTPI n HpOI/I?,BeI[CHI/Iﬂx I/ICKyCCTBa;

® [PUMEHSTH NPOCTEHIINE MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI TIPH PEIICHUH MaTeMaTHYCCKUX 3a]1a4.

BbInyCKHUK MOJYYUT BO3MOKHOCTHL HAYYHThCsl B 7-9 KJjaccax Uil YCHELIHOTO

NMPOJ0JIZKeHUs1 00pa30BaHMsl HA YI1y0JIEHHOM YPOBHe

DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

e CBOGOIHO ONEPUPOBATH. MOHATUSIMU: MHOXKECTBO, XapaKTEPUCTUKN MHOXKECTBA,
AJIEMEHT MHOKECTBA, ITYCTOE, KOHEUHOE U OECKOHEYHOE MHOXKECTBO, IIOJIMHOKECTBO,
MIPUHAJICKHOCTh, BKIIFOUEHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHHE MHOKECTBA;

e 3a7aBaTh MHOXECTBA Pa3HBIMH CIIOCO0AMU;

® [IPOBEPSTH BHINOJHEHUE XapPAKTEPUCTHUECKOTO CBOMCTBA MHOYKECTBA;

L] CBO6OI[H0 OHGpI/IpOBaTI) IIOHATHUAMU . BBICKa3bIBAHUEC, UICTUHHOCTDH U JIOXKHOCTH
BBICKA3bIBaHUA, CJIOXKHBIC U HpOCTI)Ie BBICKAa3bIBaHUA, orpnuaHHe BI)ICKaSBIBaHHﬁ; NUCTUHHOCTHb U
JIO’KHOCTb YTBEPKJICHUS U €T0 OTPULIAHUS, OTIEpallii HaJl BBICKAa3bIBAHUSIMU: U, UIH, HE;
YCIIOBHBIE BBICKA3bIBAHUS (MMILTUKALINN);

L] CTpOI/ITB BBICKA3bIBAHUS C UCITOJIB30BAHUEM 3aKOHOB am"e6p1)1 BI)ICKaSBIBaHI/II\/'I.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

L] CTpOI/ITB paCCY)KHeHI/ISI Ha OCHOBC HUCITOJIB30BAHUS HpaBI/IJ'I JIOTUKH,

® ICIOJIB30BaTh MHOXKECTBA, OMEPAIH ¢ MHOKECTBAMH, HX Tpadudeckoe MpeICTaBICHHUE IS
OIMCAaHUS PeaNIbHBIX MPOIIECCOB U SIBJICHUM, IPH PEIICHUH 3aa4 JPYTUX y4eOHbIX
MPEMETOB.

Yucaa

e (CB00OOAHO OMEPUPOBATH MOHATUSMHU: HATYPAIbLHOE YHCIIO, MHOXKECTBO HATYypPAIbHBIX YUCEIL,
11€J10€ YUCII0, MHOKECTBO IIJIBIX YHCeTl, OOBIKHOBEHHAS IPOOk, AeCIATHIHAS TpOOb,
CMEIIaHHOE YHCII0, PAIMOHATHPHOE YHCII0, MHOKECTBO PAIIMOHATBLHBIX YHCET,
I/IppaHI/IOHaIII)HOC qHuCJIo, KOpeHB CTCIICHHU N, )Iel\/'ICTBI/ITeJ'H)HOC YHCJI0, MHOXECTBO

8 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHSA, 3HATh U YMETb JOKAa3bIBATh CBOICTBa (HpI/I3HaKI/I, €CJIM OHHU CCTI))
TMOHATHA, XapaKTECPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HIPEACTABIIAA OAHO MMOHATHUC KaK 4aCTb HEJIOCTHOI'O
KOMIIJICKCA, UCII0JIB30BATh ITOHATUC U €TO CBOIicTBa IIpyu MpoOBEACHUN paccymz{eHnﬁ, JA0Ka3aTeJIbCTB, pCIICHUN
3ajJad4.



JIEHCTBUTEILHBIX YHUCEIT, TCOMETPUYECKass HHTEPIPETAINS HATypaIbHBIX, IENbIX,
palMOHAIBHBIX, IEUCTBUTEIIBHBIX YHCEIT;

MMOHUMATh U OOBACHSITH Pa3HUILY MKy IMO3UITMOHHOW U HETTO3UITMOHHOW CHCTEMaMHU
3aIIMCH YHCEIT;

MIEPEBONTH YHCIIA U3 OJHOM CHCTEMBI 3aIMCH (CUCTEMBI CYMCIICHHSI) B IPYTYIO;
JIOKa3bIBaTh M MCIOJIb30BATh MPU3HAKU JeIuMocT Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymMbI
MIPOU3BEJICHUS YUCEN MPU BHITTOJHECHUH BBIUMCICHUN U PEILICHUN 3a/1a4;

BBITIOJIHSITH OKPYTJICHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33JAHHON TOUYHOCTHIO;
CpaBHUBATH JICHCTBUTEIIBHBIC YK CIIa PA3HBIMU CITIOCOOAMU;

YIOPSIOYMBATH YKCIIA, 3aIMCAHHBIC B BUAC OOBIKHOBEHHOH M IECITHYHON APOOH, YyncIIa,
3aMrcaHHbIC C UCIIOIB30BaHUEM apu(METHUECKOTO KBaIPATHOTO KOPHS, KOPHEH CTEIICHH
Ooumple 2;

Haxoautb HO/] 1 HOK uucen pazupiMu crioco6amu U MCHOJIb30BaTh UX MIPU PEIIEHUN
3a/1ad4;

BBITIOJIHSITH BBIUUCIICHUS U TPEOOPA30BaHMS BRIPAKEHUHN, COIEPKAIIMX JECHCTBUTEIbHBIC
YKClia, B TOM YKCJIe KOPHU HATYPaJIbHBIX CTETICHEH.

B noBceHeBHOM KU3HM M NIPH U3YYEHHHU APYTUX NMPeIMETOB:

BBITOJHATh U OOBACHATH PE3YyJIbTaThl CPABHEHUS PE3YJIbTATOB BHIYMCIECHUN NPU PELLICHUN
NPaKTUYECKHX 33/1a4, B TOM YMCIIC TIPUOTMKEHHBIX BBIYHACICHUH, NCIIOB3Ys PAa3HbIE
crocoObl CpaBHEHMUI;

3alIUCBIBaTh, CPABHUBATD, OKPYIJISTh YACIOBBIE TAHHBIC PEAIBHBIX BEJIUYMH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJISITh M OLIEHUBATh Pa3HBIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHUSI IPU PELLIEHUH
MPAKTUYECKUX 3aja4 U 3a7a4 U3 JPYTUX y4eOHbIX MPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

CB0060HO OnepUpPOBaTh MOHATUSAMH CTENEHHU C LIETIBIM U JPOOHBIM MOKa3aTeIeM;
BBITIOJIHATH JI0Ka3aTeILCTBO CBOMCTB CTEMEHHU C LIEIBIMU U APOOHBIMU ITOKA3aTEINsIMHU;
ONEPUPOBATH MOHATUAMH «OJIHOWIECH», «KMHOI'OUYJIEH», «MHOTOWIEH C OJHOW ITIEPEMEHHON»,
«MHOTOYJIEH C HECKOJIbKUMU MEPEMEHHBIMIY, K03()(PUIIMEHTH MHOTOUJICHA, «CTaHIapTHAas
3aIIUCh MHOTOWIECHA», CTEIIEHb OJHOWIEHA U MHOI'OYJICHA;

CBOOOJHO BJa/IeTh IpUEMaMu IPeoOpa30BaHusl LENIbIX U APOOHO-pallMOHATBHBIX
BBIPAKECHMUI;

BBITNOJIHATH Pa3ioKeHHE MHOTOWIEHOB HAa MHOKHUTEU Pa3HbIMU CIOCO0aMHu, C
MCIIOJIb30BaHNEM KOMOWHAIUHI pa3InYHbIX IPUEMOB;

UCII0JIb30BaTh TeopeMy Buera u Teopemy, oOpatHyro Teopeme Bueta, s nmoucka KopHei
KBaJPaTHOIO TPEXWIEHA M JUIs PEIICHUA 3a/1a4, B TOM YHUCIIE 33[a4 ¢ TapaMeTpamMu Ha
OCHOBE KBaJIPaTHOT'O TPEXYJICHA;

BBIIIOJIHATH JI€JIEHUE MHOTOWIEHA Ha MHOTOUJIEH C OCTaTKOM;

JI0OKa3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEU U KOPHEH CTEIICHHU N,

BBITNIOJIHATH Mpeo0pa3oBaHusl BIPAXKEHUN, COJEpKAIMX KBalpaTHbIE KOPHU, KOPHU CTETIEHU
n;

CcBOOOJIHO ONEPUPOBATH MOHATHIMHU «TOKIAECTBO», «TOMKIAECTBO HA MHOYKECTBEY,
«TOKIECTBEHHOE IIPe00pa30BaHUEY;

Sk = ok
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B noBceiHeBHO KU3HM M TIPM U3YYEeHUH APYTUX NPeAMETOB:

BBITMOJHATH Peo0pa3oBaHus U JEHCTBUS ¢ OyKBEHHBIMH BBIPAKEHUSIMU, UUCIIOBBIC
K03 UIIMEHTHI KOTOPBIX 3aIIUCaHbl B CTAH/IAPTHOM BUJIE;

BBITIOJHATH MPeo0pa3oBaHus pallMOHAILHBIX BBIPAKCHHM MIPH PEIICHUH 33]1a4 JPYTHX
yueOHBIX TPEIMETOB;

BBITIOJHATH MPOBEPKY MPABAONON00MS (PU3MUECKUX H XUMUIECKHX (POPMYII HA OCHOBE
CpPaBHEHUS Pa3MEPHOCTEN U BAJIEHTHOCTEM.

YpaBHeHus1 1 HEPABEHCTBA

CB000IHO OonIEpUPOBATh OHATUAMU: YPAaBHEHHUE, HEPABEHCTBO, PABHOCWIIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIEICTBUEM JAPYTrOro ypaBHEHUs, yPaBHEHMUSI,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IIPE0OpPa30BaHUs yPaBHEHUH;

pelaTh pa3Hble BUbl YPABHEHUIN U HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPbIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U UPPALlMOHAIbHBIE;

3HaTh TeopeMy Buera 11 ypaBHEHUI CTENEHH BbIILIE BTOPOM;

HOHUMATh CMBIC] TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCUIIbHBIX MPE0OPa30BaHUIX
YPaBHEHM U YMETh UX JOKa3bIBaTh;

BJIAJICTh Pa3HBIMU METOJIaMH PELLCHHs YpaBHEHH, HEPAaBEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO]I PELICHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

MCII0JIb30BaTh METOJ] UHTEPBAJIOB JJIs1 PELLIEHUSI HEPABEHCTB, B TOM YHCJIe APOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl UPPALlMOHAJIbHBIE BBIPAYKEHMS;

pemaTh anredpandecKkue ypaBHEHHUS 1 HEPABEHCTBA U MX CHCTEMBI C TapaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOJaMU;

BJIQ/IETh Pa3HBIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LEJIBIX YUCIIAX;

n300paxkaTh MHOKECTBA Ha IUNIOCKOCTH, 33/JaBa€Mbl€ YPaBHEHUSIMHU, HEPABEHCTBAMHU U MX
CHUCTEMAMH.

B noBceHeBHOM KU3HM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

COCTABJIAITh M PEIIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ITPU PEILICHNUH 3a/1a4 APYTHUX
y4eOHBIX IPEMETOB;

BBITNOJIHATH OLEHKY MPaBIONOA00HS pe3ynbTaToOB, MOIYyYaeMbIX PU PELICHUH Pa3IMYHbIX
YpaBHEHHUI, HEPABEHCTB U UX CUCTEM NP PELICHUH 3a/1a4 IPYTUX yU4eOHBIX MPEIMETOB;
COCTABJISITh M PEIIaTh YPABHEHUS U HEPABEHCTBA C apaMETPaMHU MPU PEIICHUH 3a7a4
JIPYTUX y4EOHBIX MPEIMETOB;

COCTABJIATh YPABHEHUE, HEPABEHCTBO MUIIM UX CUCTEMY, OIIMCBIBAIOLINE PEAIIBHYIO CUTYALUIO
WM IIPUKIIAIHYIO 3a/1a4y, HHTEPIPETUPOBATh NOJIyYCHHBIE PE3YIIBTATHI.

DOyHKIUHA

CB0060IHO OnEpUPOBATH MOHATUAMU: 3aBUCUMOCTb, (PYHKIIMOHATIbHAS 3aBUCUMOCTD,
3aBHCHMas U HE3aBHCHMas IepeMeHHble, QYHKIUS, CIOCOObI 3a1aHNsl (PYHKIIUU, apTyMEHT U
3HayeHue PyHKIHUU, 00IacTh OMPEEIICHNS U MHOXKECTBO 3HaUeHUs QYHKIUU, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAaHOOJIbIIEe U
HauMEHbIIIee 3HAYEHUS], YeTHOCTh/HEYETHOCTh (PYHKIIMH, IEPUOANYHOCTD (DYHKIIMHU, TpapuK
GbyHKIMM, BepTHKaIbHAasl, TOPU30HTANIbHAS, HAKJIOHHAS! aCUMITOTHL; rpadHK 3aBUCUMOCTH,
HE ABISIONICHCS PyHKIUEH,

CTpoUTh rpaduku GyHKIIUN: TUHEHHOM, KBaPATHUYHOM, IPOOHO-THHEHHOH, CTETICHHOM MTPH



pa3HbBIX 3HAUCHUSIX MOKA3aTeNs CTeneHu, Y =~ I
HCTIONB30BaTh peobpasoanms rpaduka ¢pynxmun Y = T () s MOCTPOCHHS TpadUKOB

byHKIN
aHAJIM3UPOBATh CBOWCTBA (DYHKIMI U BUJ rpadyKa B 3aBUCUMOCTH OT ITIAPaMETPOB;

i y=af (kx+b)+c;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBHOCTh, OTPaHUYCHHAS
MOCIIeA0BAaTEIbHOCTh, MOHOTOHHO BO3pacTaroiiast (yObIBarolias) mocie0BaTeIbHOCTD,
IpeJien MociIeI0BaTeIbHOCTH, apudMeTnyecKast Iporpeccusi, reoMeTpruecKast porpeccus,
XapaKTePUCTHIECKOE CBOMCTBO apu(PMETUIECKON (T€OMETPUUYECKOI ) TPOrPeCcCHu;
MCIIOJIb30BaTh METOJ] MATEeMaTUYEeCKOW MHAYKIIMU JUIsS BbIBOJIA (DOPMYII, JOKA3aTEIbCTBA
PaBEHCTB U HEPABEHCTB, PELIEHUS 3a/1a4 Ha JAECJIUMOCTb;

MCCIIEN0BATh OCIEA0BATEIIbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

pemaTh KOMOMHUPOBAHHBIC 33]]a9l HA apU(PMETHUECKYIO M TEOMETPUIECKYIO ITPOTPECCHUH.

B noBceqHeBHOM KH3HHU U IPpUA U3YYCHUH APYIrUX NPEAMETOB:

KOHCTPYHPOBATh U MCCIIEN0BaTh (DYHKIIMH, COOTBETCTBYIOIINE PEATbHBIM MPOLIECCaM U
SIBIICHUSIM, HHTEPIIPETUPOBATH IOyYEHHBIE PE3YJILTAThl B COOTBETCTBHUHU CO CTIEIU(DUKOM
HCCIIEyEMOT0 TIPOLECCA UIIU SIBJICHHUS,

UCTIOJIB30BaTh TPa(UKK 3aBUCUMOCTEH [T UCCIIEAOBAHMS PEATIbHBIX MTPOIIECCOB U SBJICHUN;
KOHCTPYUPOBATh U MCCIe10BaTh (DYHKIIMU IPU PELICHUH 3a/1a4 JPYTUX YUeOHbIX IPEIMETOB,
UHTEPIPETUPOBATH NOJIYUEHHBIE PE3YJIbTAThl B COOTBETCTBHM CO CHELU(PHUKON ydeOHOTrO
npeamera.

CraTucTHKa U TeoOpus BQPOHTHOCTeﬁ

CB0060HO OnEepUpPOBaTh MOHIATUSAMU: CTOJIOUATHIE U KPYTOBbIE JUArpaMMbl, TaOIHIIbI
JAaHHBIX, Cpe/IHee apumMeTnyecKoe, Meana, Hauboblllee 1 HAUMEHbIIee 3HAaYeHUs
BBIOOPKH, pa3Max BBIOOPKHU, AUCIIEPCHS U CTAaHAAPTHOE OTKJIOHEHUE, CiyyaiiHas
M3MEHYUBOCTb;

BbIOMpaTh Hanbosee yqoOHbIN crocod npencTaBieHus: UHGOpMAIMH, aIeKBATHBIN ee
CBOMCTBAM H IIEJISIM aHaJIN3a;

BBIYUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: (DaKTOpHAJ YKCiIa, IEPECTAHOBKU, COUYETAHUS U
pa3MeleHus, TpeyronbHuk Ilackans;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CIyYalHbBIN OIBIT, CIy4aiiHbIN BBIOOp, UCTIBITAHUE,
AJIEMEHTapHOE CITy4aitHOe COOBITHE (MCXO0/T), KITACCUYECKOE OTPEICIICHIE BEPOITHOCTH
CJIy4aifHOTO COOBITHSI, OTIEpPALIUU HaJl CTyYaiiHBIMH COOBITUSIMHU, OCHOBHbIE KOMOMHATOPHBIE
bopmysl,

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIyYalHbBIN OIBIT, CIy4alHbIN BBIOOp, UCTIBITAHUE,
3IIEMEHTapHOE CcIy4yaiiHOe COOBITHE (MCXO0/), KIIACCHUYECKOE OIpe IeIEHUE BEPOITHOCTH
CJIy4aifHOTO COOBITHSI, OTIEPALIMHU HAJl CTyYalHBIMU COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE
bopmysl,

3HATh IPUMEPHI CITYYaHBIX BEIMYUH, U BEIYUCIISTh UX CTATUCTUYECKHE XapaKTePUCTHKY;
UCIOJIb30BaTh (GOPMYJIbl KOMOMHATOPUKY IIPU PEIIEHUH KOMOWHATOPHBIX 3aj1ay;

peliaTh 3a/la4r Ha BBIYUCIICHUC BEPOATHOCTU B TOM YHCJIC C HUCIIOJIb30BAHHUEM (I)OpMYJ'I.

B noBcetHeBHOM KU3HM M TIPH U3YYCHHH APYTUX NPEIMETOB:

IPECTaBIATh HH(POPMAIIHMIO O pEalTbHBIX MPOIEcCcaX U SBICHUAX CIOCOOOM, a/IeKBaTHBIM €€
CBOMCTBaM U LIEJIU UCCIIEIOBAHMS;



aHaAJM3UPOBATh U CPABHUBATH CTATHCTUYECKHUE XaPAKTEPUCTUKH BHIOOPOK, MOJTyYEHHBIX B
IIPOLIECCE PELICHUS IPUKIAIHOMN 3a1a4u, U3y4EHHS PEaIbHOTO SBJICHUS, PELICHUS 3a1a4U U3
JPYruX y4eOHBIX IPEAMETOB;

OLCHUBATb BEPOATHOCTL PCAJIbHBIX COOBITUH U SIBJICHUH B PA3JIMYHBIX CUTyallUsX.

TexcToBbIE 3a1a4H

PemaTh mpocThIe U CIOXKHBIC 33]]a4H, a TAKXKE 33/1a49H MMOBBIIIEHHOW TPYIHOCTH U BBIICISATH
X MaTeMaTUYECKYIO0 OCHOBY;

pacro3HaBaTh pa3HbIC BUJIBI U TUIIBI 33]1aY;

UCTIOJIB30BaTh Pa3HbIC KPATKHE 3aITMCH KaK MOJICIH TEKCTOB CIIOKHBIX 3a/1a4 U 3a7a4
MOBBIIICHHON CJIIOKHOCTH JIJISl IOCTPOSHUS TIOMCKOBOM CXEMBI U PEIICHUS 3a/1a4, BBIOUPATh
ONTUMAJIFHYIO JUISl pACCMATPHUBAEMOM B 3a/1au€ CUTYAI[UU MOJIENIh TEKCTA 33]1a4H;
pas3n4ath MOJIENb TEKCTa M MOJICIb PEIICHHS 3a]1a41, KOHCTPYHPOBAThH K OJTHOW MOJICITH
pEILICHHS CIIOKHBIX 331a4 pa3HbIe MOJICIIU TEKCTa 3a/1a4H;

3HATh U IPUMEHSTH TPU CIIOCO0A MOKCKA PelIeHHs 331a4 (0T TPeOOBaHHUS K YCIOBHUIO U OT
ycIIoBUS K TpeOOBaHUIO, KOMOWHUPOBAHHBIH);

MOJICTTPOBATH PACCYKICHUS IPHU TIONCKE PEIICHUS 3371249 C TIOMOIIBIO rpad-CXeMbl,
BBIJICTISITH 3TAITBI PEIICHUS 33/Ia49H U COJICPIKaHNEe KaXI0T0 ITara;

YMETh BBIOMPATh ONTHMAJIbHBIN METO]] PEIICHUS 3a/Ia4i U OCO3HABATh BBIOOP METO/1a,
paccMaTpuBaTh Pa3IMYHBIC METOIbI, HAXOIUTH PAa3HbBIC PEIICHUS 3a/1a49H, €CITH BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 32134,

BBITIOJHATH Pa3InIHbIC TPpeoOpa3oBaHus MPEIOKCHHOH 3a1a9i, KOHCTPYUPOBATh HOBBIC
3aj]]auy U3 IJAHHOM, B TOM YHCJIe O0OpaTHBIC;

WHTEPIPETHPOBATH BRIYUCIUTEIBHBIC PE3YJIBTATHI B 33/1a4U€, HCCIIEA0BAThH MOTYYCHHOE
peleHue 3a1auu;

W3MEHSATH YCIIOBHE 3a/1a4 (KOJUYCCTBEHHBIC MU Ka4eCTBEHHBIC TJAHHBIC), HCCIICI0OBATh
M3MEHEHHOE MTPeoOpa3oBaHHOE;

AHAIU3UPOBATH BCEBO3MOKHBIE CUTYAIIMH B3aMMHOT'O PACTIONOKEHHS IBYX 0OBEKTOB U
U3MEHEHUE UX XapaKTePUCTHK P COBMECTHOM JIBFIKEHUU (CKOPOCTh, BPEMs, PaCCTOSHHUE)
IIPH PEIICHUH 3a7a9 Ha JIBFOKEHUE JIBYX OOBEKTOB KaK B OJTHOM, TaK U B IIPOTHBOITOJIOKHBIX
HaPABIICHUAX, KOHCTPYUPOBATH HOBBIE CHUTYAI[MH HA OCHOBE M3MECHEHUS yCIOBHUH 3a/1a9U
TIPH IBMKEHUH T10 PEKE;

HCCJICIOBATh BCEBO3MOXHBIC CUTYAIlNU TIPH PEIICHUH 3a]1a49 Ha JIBFOKEHHUE TI0 PEKe,
paccMaTpUBaTh pa3HbIE CHCTEMBI OTCYETA;

peliaTh pa3sHOOOpa3HbIE 3a/1a4H «HA YaCTH Y,

pemiats 1 000CHOBBIBAThH CBOE pelIeHHE 3a/1a4 (BBIACIATH MATEMAaTHUECKYIO OCHOBY) Ha
HAXO0XJICHHE YaCTH YHCTIa M YUCJIa TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICTA IPOOH;
OOBACHATH MICHTUIHOCTH 337129 Pa3HBIX THITOB, CBA3BIBAIOIINX TPH BEITUYHHEI (Ha padoTy,
Ha MOKYIKH, HA IBW)KEHUE), BBIICTATH 3T BEJIMYMUHBI U OTHOIICHUS MEXIy HUMH,
MPUMEHSTh UX MPHU PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33]]a4 YKA3aHHBIX TUIIOB;
BJIQJICTh OCHOBHBIMH METOJ/IAMHU PEIICHUS 3a71ad Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH,
UCIIOJIb30BATh UX B HOBBIX CHTYAIIMX [0 OTHOIIEHHUIO K U3YUYEHHBIM B IpoIiecce O0yueHUs;
peliaTh 3aa4d Ha IPOIECHTHI, B TOM YHCJIE, CJIOKHBIC MTPOIIEHTHI ¢ 000CHOBAHUEM,
HCIIONIB3YSI pa3HbIC CIIOCOOHI;

pelmiaTh JOTrMYCCKUC 3aJa4r PA3SHBIMU CHOCOGaMI/I, B TOM YHUCJIC, C ABYMA OJI0KaMHU U C TPpEMsL



0J10KaMH TaHHBIX C ITOMOIILIO TAOJIHIL;

e pemaTh 337a4 M0 KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH HAa OCHOBE MCIIOJIB30BAHUS
U3y4YECHHBIX METO/IOB U OOOCHOBBIBAThH PEIICHHE;

® pemarb HECIOKHBIC 331aYH 110 MATEMAaTUYECKON CTaTUCTUKE;

® OBJIQJIETh OCHOBHBIMH METOJIAMH PELICHUS CIOKETHBIX 3a/1a4: apu(pMeTHIECKUH,
anreOpanyeckuii, mepedop BapuaHTOB, TEOMETPUUYECKHM, TpapUUecKuil, IPUMEHSTH UX B
HOBBIX IO CPAaBHEHHIO C U3YUYECHHBIMHU CUTYaIUSX.

B noBceIHeBHOI KU3HHM M MIPH H3yYE€HUH JAPYTHX MPeIMeTOB:

® KOHCTPYMPOBATh HOBBIC JJIS TaHHOM 33/1a4M 3aJa4HbIe CUTYallUU C YI€TOM PeabHbBIX
XapaKTEPUCTHK, B YACTHOCTH, IIPH PELICHUHU 3aJa4 Ha KOHIICHTPALMH, YYUTHIBATh IJIOTHOCTh
BEILIECTBA; peIIaTh ¥ KOHCTPYHPOBATH 33Jja4ll HA OCHOBE PACCMOTPEHUS pPeaTbHBIX
CHUTYaIMi{, B KOTOPBIX HE TPEOyeTCsI TOYHBIH BEIYUCIUTEIBHBIN PE3YIIbTAT;

e pemarh 33Ja4M Ha JABMKEHHUE IO PEKE, pacCMaTpUBas pa3HbIe CHCTEMBI OTCUETA;

® KOHCTPYMPOBATH 3a/la4HBIC CUTYAIMH, IPHOIMKEHHBIE K PEAIbHON JIeHCTBUTEIBHOCTH.

I'eomeTpuueckue purypsi

e (CB00OOJHO ONEPHPOBATH FEOMETPUICCKUMH MOHSATHAMU IIPU PEIICHUH 33/1a4 U POBEICHUH
MaTeMaTHYECKUX PaCcCyKICHUN;

®  CaMOCTOSATENBHO (OPMYIHPOBATH ONPEEIICHHS TEOMETPHUECKUX (PUTYD, BBIABUTATh
THITOTE3bI O HOBBIX CBOMCTBAX M NPU3HAKAX TEOMETPUYECKUX (QUTYp U OOOCHOBBIBATH WU
OIIpPOBEPraTh UX, 0000IATh MM KOHKPETH3UPOBATh PE3yJIbTAaThl HA HOBBIE KIIACCHI (PUTYD,
IIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (PUTYD MO Pa3IUnIHBIM OCHOBAHHSIM;

®  JICCIIENOBATh YEePTEXKH, BKIIIOYAsk KOMOMHAIIMN (UTYD, U3BJIEKATh, HHTEPIPETHPOBATh U
npeoOpa3oBbIBaTh HH(POPMAIINIO, IPEACTABICHHYIO Ha YepTexkKax;

e pelarh 33Ja4d Te€OMETPUYECKOT0 COAECP KaHuUs, B TOM YHCIIE B CUTYAIUsIX, KOT/1a alTOPUTM
pEeLIeHUs He CIeyeT SIBHO U3 YCIOBHUS, BHIIOIHATh HEOOXOAUMBIE JJIS PEIICHUs 3a1a4K
JIOTIOJTHUTEIBHBIE TOCTPOEHUS, UCCIIE0BAaTh BOZMOXKHOCTh IPUMEHEHHUS TEOpeM U (hopMy
JUIS peLIeHus 3aay;

e (hopMyIMPOBATh U JIOKA3bIBATH T€OMETPUUECKUE YTBEPIKICHHS.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIUX NPeAMETOB:

® COCTaBJIATH C HCIOJIB30BAHUEM CBOMCTB F€OMETPUIECKUX (PUTYp MaTEMAaTHIECKHE MOJIEITH
JUIS peLIeHus 3aa4y MPaKTHYECKOro XapakTepa 1 3a/1a4 U3 CMEKHBIX TUCIUILINH,
UCCIIE/IOBaTh MOJyYEHHbIE MOJIEIN U MHTEPIIPETUPOBATH PE3yIbTaT.

H3mepennsi u BbIYHCIEHUSA

e (CB0O0OOIHO ONEPUPOBATH MOHATUSAMH JJIMHA, IUIOIA/(b, 00bEM, BEJIMUMHA yria KaKk
BEJIMYMHAMU, UCIIOJIb30BATh PABHOBEIIMKOCTh U PABHOCOCTABICHHOCTD IIPU PEILICHUH 3a/1a4
Ha BBIYMCIIEHUE, CAMOCTOATENBHO MOJIy4aTh U UCIIOJIBb30BaTh (POPMYIIBI 11l BEIYUCICHHH
iomaael u 06beMoB (Guryp, CBOO0HO ONEPUPOBATH IIUPOKUM HAOOPOM (OpMyIT Ha
BBIYHUCIICHHE TTPH PEIICHUN CIIOKHBIX 3a/1a4, B TOM YHCIIE U 33/1a4 HA BHIYHCIICHHE B
KOMOWHAIMSIX OKPYXHOCTH U TPEYTOJIbHHUKA, OKPY>KHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKE C
NPUMEHEHHEM TPUTOHOMETPHH;

®  CaMOCTOATENBHO (POPMYIUPOBATH THUIOTE3BI U MIPOBEPSITH UX JJOCTOBEPHOCTD.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH IPYTUX NMPeAMETOB:

e cBOOOJHO OMEepHpPOBaTh (OPMYIAMHU IPU PELICHUH 33/1a4 B IPYTUX YU4EOHBIX MPpeaMeTax u
IPY IPOBEIEHUH HEOOXOAUMBIX BBIYMCICHUN B PEAIbHOM KU3HH.



HUcTopust MaTeMaTUKH

IToanmats MAaT€MATHUKY KaK CTPOI'O OPpTraHU30BaHHYIO CUCTEMY Hay4YHBIX 3HaHHﬁ, B
YaCTHOCTH BJIAACTDh MPCACTABICHUAMU 00 aKCHOMaTHUYECKOM IMOCTPOCHUHU I'COMETPUHN U
IEPBUYHBIMU ITPECACTABJICHUAMU O HECBKIINIOBBIX I'COMECTPHUAX

paccMaTpuBaTh MaTEMAaTUKy B KOHTCKCTC HCTOPUH PA3BUTHA UBUIIN3allUi U NCTOPUU
Pa3BUTHA HAYKHU, IOHUMATb POJIb MATCMATUKHU B PAa3BUTHUH Poccun.

MeTtoabl MATEMATHKU

BnaneTs 3HaHUAMH O Pa3IUYHBIX METOJaX 00OCHOBAHUS M ONPOBEPIKCHHSI MAaTEMaTHYECKHIX
YTBEPXKJICHUH M CAMOCTOSITEIHHO MPUMEHSThD HX;
BJIQJICTh HABBIKAMM aHAIM3a YCJIOBHS 3aJla4yd U ONpPENENCHUs MOIXOALIUX I pelIeHus
3aJ1ay U3YYCHHBIX METO/I0B WJIM UX KOMOMHAITUH;
XapaKTepU30BaTh MPOU3BEJCHUS UCKYCCTBA C YUETOM MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPO/IE, UCIIOJIB30BaTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSTEIIbHOM TBOPYECTBE.



2. Cogepxanne yueOHOro npeamera «MaremaTuka

CopnepxaHue NpeaMETOB MaTeMaTHUKU 5—6 kiaccoB, anreOpsl U reoMeTpuu 7—9 Kiaccos
O0BEIMHEHO KaK B HCTOPUYECKH CIIOKHBIIHMECS JUHUM (YUCIIOBas, anredpanyeckas,
reoMerpuueckas, (pyHKIHMOHAIBHAS U Jp.), TAK U B OTHOCUTEIBHO HOBBIE (CTOXAacTUYECKas
JUHMS, «peajbHas MaTemarukay). OTOenbHO MpeICTaBiIeHbl JIMHUS CIOKETHBIX —3ajad,
UCTOpUYECKast TUHUSI.

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

Cormacao ®I'OC ocHOBHOro 001Iero 0Opa30BaHUsA B KypC MaTeMaTHKHU BBEICH pa3Jiei
«Jlorukay», KOTOpBIM HE MPEANoJaracT JTONOJHUTEIbHBIX YaCOB HAa U3YYCHUHU U BCTPAUBACTCS B
pa3iuYHbIe TEMbl KypCOB MAaTeMAaTUKH W MH(DOPMATUKH W TMPEABAPSICTCS O3HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUU MHOXKECTB.

MHo:kecTBa U OTHOIIEHUSI MEKTY HUMU

MHOXeCTBO, XapaKTEPUCTUYECKOE CBOMCTBO MHOXECTBA, 3JIEMEHT MHOXKECTBA, ITYCTOE,
KOHEYHOe, OeckoHeuyHoe MHOXecTBO. [logmHOoXkecTBO. OTHOIIEHHE NPUHAICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA, CIIOCOOBI 33JJaHUSl MHOXECTB, PAcllO3HABAHUE
MOJIMHO>KECTB U DJIEMEHTOB IMOJAMHOXECTB C UCIIOJIb30BaHUEM KpyroB Dilepa.

Onepanuu HaJlx MHOKeCTBAMH

[lepeceuenne u 00bENUHEHHE MHOXXECTB. Pa3HOCTh MHOXKECTB, JOIOJTHEHUE MHOXECTBA.
WuTepnperanus onepanuii Haj MHOKECTBaMU C IIOMOILBIO KpyTroB Diiiepa.

DJ1eMeHTBhI JIOTUKH

Omnpenenenue. YTBepkaeHUS. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTenbecTBO OT
npoTuBHOTO. Teopema, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMED.

Bricka3biBaHusA

VIcTHHHOCTB M JTOKHOCTH BbICKa3biBaHUsA. CIOXHBIE U MPOCTHIE BhICKAa3bIBaHUs. Onepanuu
HaJ BBICKA3bIBAHUSIMU C UCIOJIB30BAHUEM JIOTUYECKUX CBSA30K: W, WU, HE. YCJIOBHBIE
BBICKA3bIBAaHUS (MMILTUKALIMH ).

Conep:xanue npeaMera « Aareopa» B 7-9 kiaccax

Yucaa

PaumnonasbHble yuciaa

MHOXecTBO painoHanbHbIX unceld. CpaBHEHHE palMOHANBHBIX uwucen. JleicTBus c
paroHaIbHBIMU uncnaamu. [IpeacTapnenne paimoHaIbHOTO YUCHA JECITUYHON TPOObIO.

HppanuoHajbHble YHCIA

[TonsiTHe WppanMOHANBHOTO 4YHcla. Pacro3HaBaHWE WppaAlMOHATIBHBIX uuced. [Ipumepsl

JoKa3aTeNnbcTB B anredpe. WppalnnoHaIbHOCTH dHCIA \/E . IlpumeHeHue B TE€OMETpHUH.
CpaBHEHHE UPPALTMOHATBHBIX Yncell. MHOKECTBO AEHCTBUTEIBHBIX YHUCEII.

ToxnecTBeHHbIE IPe00pPa30BaAHUS

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

Bripaxkenue c¢ nepemeHHoil. 3HaueHue BbIpakeHHs. [loacTaHOBKa BBIpAXKEHUN BMECTO
IIEPEMEHHBIX.

Lenble BeIpaxeHUs

Crenenb ¢ HaTypaJdbHBIM TOKa3zaTeleM W ee cBoicTBa. [IpeoOpa3oBaHuUsl BBIpAKECHUIA,
COJIEpXKAIINX CTETIEHH C HaTyPaJbHBIM MTOKa3aTeJIEM.

OpnouneH, MHorouneH. JleHcTBUS C OJHOYIECHAMH HW MHOTOWICHAMH (CIIOXKEHUEe,
BbIUHMTaHUE, YMHOXKEeHHE). DOPMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaApaTOB, KBAJpaT



CYMMBI M pa3sHOCTH. PaznoxeHne MHOrO4JeHa Ha MHOKUTENIU: BBIHECEHUE OOILIEr0 MHOMKHUTENS
3a CKOOKH, TpyNIMpOBKa, MpUMEHEHHE (POpMyT COKpalleHHOro yMHOKeHHUs. KBaaparHbii
TPEXUJIEH, PA3JIOKEHUE KBAJIPATHOIO TPEXUICHA HA MHOKUTEIIH.

JIpoOHO-panuoOHAJIbHBIE BHIPAKEHHUS

Crenenp ¢ wnenbIM TmokazareneMm. llpeoOpazoBanne ApoOHO-TMHEWHBIX BBIPAKECHUI:
CJIO)KEHHUE, YMHOXKEHUE, fiesieHne. Anredpanueckas Apo0sb. JlonycTumble 3Ha4eHUs IEPEMEHHbIX
B JIpOOHO-pallMOHANIBHBIX BbIpaxeHusx. CokpamieHue aiaredpanueckux apobeil. IlpuBenenue
anreOpanveckux npobel Kk oOmieMy 3HameHaTenro. J[elcTBus ¢ anredpandecKuMu JpoOsIMu:
CJIO)KCHME, BBIUNTAHUE, YMHOKEHUE, IEJICHUE, BO3BEICHUE B CTCIICHb.

ITpeoOpa3oBaHue BbIpaXKEHUM, COAEPIKALUX 3HAK MOTYJIS.

KBagpaTHbie kKopHn

Apudmernueckuii KBaapaTHbIH KopeHb. IIpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHHM: YMHOXKCHME, JCICHHE, BBIHECEHWE MHOXKMTEN H3-TI0J 3HaKa KOpPHS,
BHECEHUE MHOXUTEIS MI0J] 3HAK KOPHS.

YpaBHeHUs] M HEPABEHCTBA

PaBsencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO C IEPEMEHHOM.

YpaBHeHust

IlonsiTne ypaBHeHUs U KOpHs ypaBHeHMs. [IpeacraBieHue 0 paBHOCWIBHOCTH YPABHEHUM.
O6unacTp omnpeaeneHus ypaBHeHUs (00JaCTh 10NyCTUMBIX 3HaYEHHUM IEPEMEHHOM ).

JIuneiiHOe ypaBHEHHE M €ro KOPHH

Pemenne nuHeiHbIx ypaBHeHu. JIuneliHoe ypaBHeHue ¢ napamerpoM. KonudectBo kopHen
JIMHEHNHOI 0 ypaBHEHU. PenieHue JIMHEMHBIX YPaBHEHUM C IIapaMETPOM.

KBagpaTrHoe ypaBHeHHEe H €er0 KOPHH

KBanparssle ypaBHeHMs. HenonHele KBagpaTHbIE ypaBHEHUs. JJUCKpUMUHAHT KBaJpaTHOIO
ypaBHeHHs. Dopmynia KopHell kBajapaTHoOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas
TeopeMe Buera. Pemienne kBagpaTHbIX ypaBHEHUN:HCIIOJIb30BaHUE (OPMYIIbI 111 HAXOXKIEHUS
KOpHEH, rpaduyecKkuil METOJA pEeIIeHUs, pPa3JIoKeHHE Ha MHOXHUTENIU, MOoA00p KOpHEeH ¢
HCIIOJIB30BaHNEM TeopeMbl Buera. KonndyecTBo KOpHEN KBaIpaTHOTO YPaBHEHUS B 3aBUCHMOCTHU
OT €ro JMCKPUMHUHAHTA. DUKBaJpaTHbIC ypaBHEHUS. YPABHEHUS, CBOAMMBIE K JIMHEWHBIM U
KBaJpaTHbIM. KBajpaTHble ypaBHEHHS ¢ TapaMETPOM.

JIpo0HO-panuOHAJIbLHbIC YPABHEHUS

Pemenne mpoctedmmx ApoOHO-IMHEHHBIX ypaBHEHUH. Pemienue apoOHO-pariMoHalIbHBIX
YpaBHEHUM.

MeTtoapl perieHuss ypaBHEHHI: METOJbl pPaBHOCHIBHBIX MPEOOpa30BaHM, METOJ 3aMEHbI
nepeMeHHoi, rpadudeckuii meton. Mcnonp3oBaHue CBOMCTB (QYHKUMH TMpH  pELICHUU
YpaBHEHUM.

TpocTeiiime npparioHanbHble ypaBHeHus Buta |/ f (x) =a, \/ f(x)= \/’ g(x) -

YpaBHeHus BUIa Xn =a.YpaBHEHUS B IIEJIBIX YUCTAX.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ 1ByMs iepeMeHHbIMU. JInHeliHOe ypaBHEHHE ¢ ABYMs iepeMeHHbIMU. [IpsiMas
Kak rpadudeckas MHTEPHpETalns JUHEHHOTO YpaBHEHUS C IBYMsI TIEPEMEHHBIMH.

[TonsiTue cucremsl ypaBHeHUM. PerieHne cuctemMbl ypaBHEHUM.

MeTonapl perieHus CUCTeM JIMHEWHBIX YPaBHEHHH C JIBYMS MEPEMEHHBIMH: T'papuUecKuit
METO/1, METOJ CJIOKEHUSI, METOJT ITOJCTAHOBKHU.



CucreMbl TUHEMHBIX YPAaBHEHUH C TApaMETPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. CBOMCTBAa YHUCIOBBIX HepaBeHCTB. [IpoBepka cmpaBemIMBOCTU
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepaenctBo ¢ mepemenHoi. Ctporue u HecTporue HepaBeHCTBa. OOJIACTh ONpeneneHus
HepaBeHCTBa (00J1aCTh JOMYCTUMBIX 3HAUCHUH EPEMEHHOI).

Penienue nMHEMHBIX HEPABEHCTB.

KBazpaTtHoe HEpaBeHCTBO M €ro peuieHusd. PenieHue KBaJpaTHBIX HEPABEHCTB:
UCIOJIb30BaHUE CBOMCTB M Trpaduka KBaJpaTUYHON (DYHKIMHM, METOJ HHTEpPBAIOB. 3aluch
pellIeHus: KBaIpaTHOIO HEPABEHCTBA.

Pemenue nensix u ApoOHO-PAIMOHANBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW IMepeMeHHOW. PemieHue cucTeM HEPAaBEHCTB € OIHOMU
HEpPEMEHHOM: JIMHEMHbIX, KBaJpaTHbIX. V300pakeHHe pelIeHUs] CHCTEMbl HEpaBEHCTB Ha
YKUCJIOBOW MPSIMOMN. 3alIUCh PEIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUH

HousiTne pyHKkuun

JlexapToBbl  KoOpAMHATBl Ha  miuockoctd.  dopmupoBaHHEe  MpeACTaBIEHUN O
METaINPEeIMETHOM MOHATUU «KOOPAMHATHD. CrocoObl 3amaHus (YHKIHNA: aHATUTHYECKHH,
rpaduveckuii, Tabnmunbiid. ['padux ¢yakumu. [Ipumeps! GyHKIWH, MorydaeMbIX B Ipolecce
UCCIICIOBAaHHS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEUICHUS 3aa4. 3HaueHNe (PYHKIMH B TOUKE.
CpoiictBa (QyHKUMHA: 00JACTh ONpEAENCHHs, MHOXECTBO 3HAYEHHUH, HYIH, NPOMEXKYTKH
3HAKOMOCTOSIHCTBA, YeTHOCTH/HEYETHOCTD, IPOMEKYTKH BO3pacTaHUs U yOBbIBaHUs, HauOoblIee
U HauMeHbllee 3HaueHus. MccnenoBanue pyHKIMU 1o ee rpaduky.

[TpencraBiaenue 06 acHMOTOTAX.

HenpepbiBHocTh pyHKIMH. KycouHo 3aiaHHbIE QYHKIIUY.

JIuneiinasi pyHKuMsA

CaoiicTBa U rpaduk JnHelHHOW QyHKIUU. YTII0BOM KO3 dunmeHT npsamoil. Pacronoxenue
rpaduka NUHEHHON (QYHKIIMM B 3aBUCHMOCTH OT €€ yIJIOBOro Kod¢@duiueHTa U cBOOOAHOIO
wieHa. Haxoxnaenue Ko3(pQGUUIUEHTOB JMHEMHONW (QYHKIUMU 1O 33aJaHHBIM YCIOBHSM:
IIPOXOXKACHHUE NPAMOM 4epe3 JBE TOYKU C 3aJaHHBIMH KOOPAMHATAMH, NPOXOKIACHHUE IPSIMON
4yepe3 JaHHYIO TOYKY U MapauleIbHON JaHHOM MPSIMOM.

KBagpaTnunas GpyHkuus

CpoiictBa u Tpaduk KBagpatuyHoil ¢yHkuuu (mapaborna). Iloctpoenue rpaduka
KBaJpaTUuHON PyHKIMHU Mo ToukaM. HaxoxkieHue Hynel kBaJpaTHUHON (PyHKIIMHM, MHOKECTBA
3HAYEHUH, MPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa QyHKINH y = k y = —. l'unepbona.
X X

I'pagpuxu ¢ynkuuii. IlpeoOpazoBanme rpaduka GyHKIMH Yy = f(X) AJII MOCTPOCHHS
rpaduxoB GYHKIMHI BUAA y = af (kx+b)+c-

I'padukn pyHKImi y=a+$b’ y =%, y=3x; y=|x-

IMocsienoBaTeIbHOCTH U IPOTPECCHH



Yucnosas nocinenoBaTesbHOCTb. [I[pruMepbl YMCIIOBBIX NOCIEA0BaTeIbHOCTEN. beckoHeuHbIe
MOCJIEI0BATEIbHOCTH. ApH(MeTHYecKass TpOrpeccusi MU ee CBoWcTBa. ['eomerpuueckas
nporpeccusi. Popmyna oOmiero 4ieHa M CyMMBI N TEPBBIX UWICHOB apHU(PMETUYECKOH U
reoMeTpuuecKoi nporpeccuil. Cxoasascs reoMeTpuyecKas Iporpeccus.

Pemienne TekcToBBIX 32124

3anauyu Ha Bce apuMeTHYecKe NeiCTBUSA

Pemennie TekcTOBBIX 3adau apudmeTHueckuM crocobom. Mcnonb3oBaHue Tabiulil, cCXem,
yepTexel, JPyrux CpeCTB MPECTaBICHUS JAaHHBIX MIPH PEIICHUU 3a]Ia4H.

3aiayu HA IBUKeHH e, Pad0Ty M MOKYINKHU

AHanu3 BO3MOXHBIX CUTyal[Mil B3aMMHOI'O PaclojOKEHUs OOBEKTOB IMpPHU UX JIBUKEHUH,
COOTHOIIIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YacTH, 1014, IPOLEHTHI

Pemenne 3amau Ha HaxXOKJEHHE YacTHU YMCa U YMCIa [0 €ro 4actu. PemieHue 3agad Ha
MpOLEeHTHI U aonu. [IpuMeneHne mponopiuil npu peneHny 3a1ay.

Jlormueckue 3agaum

Pemmenue noruueckux 3anad. PeuieHue 1oeuieckux 3a0ay ¢ nomowvio epagos, maobauy.

OcHOBHbIE MeTOJbI pellleHUs] TEeKCTOBbIX 3aja4: apudmMeTndyeckuil, anreOpanyuecKuid,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peulenus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CraTHCTHKA H TeopHsl BepPOSITHOCTEMH

Crarucruka

Tabnuunoe u rpaduyeckoe MpeacTaBiIeHUE JaHHBIX, CTOJOUAThIE U KPYTOBBIE JUArpaMMBbl,
rpaduky, IPUMEHEHUE TUarpaMM 1 rpaduKoB JJIs OMUCAHUS 3aBUCUMOCTEN peabHbIX BEIUYHH,
u3BJeueHre uHpopMau U3 Tabnul, Auarpamm U rpagukoB. OnucarelbHble CTaTUCTHYECKHE
NoKa3aTeId 4YHUCIOBBIX HAOOpOB: cpeaHee apudMeTHyeckoe, Mmeouana, Hauboibliee U
HauMEHbIIIee 3HaYeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CMmaHoapmHoe OmKIOHeHue.

CnyuaiiHas W3MEHYMBOCTh. VI3MeHuMBOCT, Tpu uU3MepeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHple ONBITHI (SKCIIEPUMEHTHI), 3JIEMEHTApHBIE Cly4yailHble COOBITHS (MCXOJIbI).
BepositHocTH  3nemMeHTapHBIX  cOObITHH. CoOOBITHS B CIydyallHBIX —9KCIIEPUMEHTax |
OJaronpusATCTBYIOIINE dJIEMEHTapHbIe COObITHSA. BeposTHOCTH ciaydaiHbIX COOBITHH. ONBITHI €
PABHOBO3MOXHBIMH 3J€MEHTapHbIMU COOBITHSMU. Kiaccuueckne BEpOSITHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. IIpencraBienue coOBITHI ¢ MOMOIIbIO auarpaMm Jiiepa.
[IpoTuBomnONIOXHBIE COOBITHUS, OOBEAMHEHHE M TmepecedeHue coObIThil. [IpaBuiio croxxeHus
BeposTHOCcTe. Crnyuaiinelii  BbIOOp. IlpencraBineHue SKcrepuMeHTa B BHJIE JiepeBa.
He3aBucumele COOBITHS. YMHOXkeEHNE BEPOSITHOCTEMN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble HE3aBUCUMBbIE HcHbITaHUSA. [IpencraBieHre o HE3aBUCUMBIX COOBITHSX B
YKU3HU.

DJIeMeHTbI KOMOMHATOPUKH

[TpaBuiO yMHOXXEHUS, TIEpECTaHOBKH, (akTopuan ynciaa. CoyeTaHUs U YHUCIO COYETAHUH.
®opmyna uyucna couetaHuid. TpeyronmpHuk Ilackanms. OneiTel ¢ OONBIIMM — YHCIOM
PaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITUH. BblunciieHne BeposSTHOCTEH B ONBITax C
NpUMEHEHHEM KOMOMHAaTOpHbIX ¢opmyn. HMcnbitanus bepnymm. VYemex u  Heyaaua.
BepositHoCTH cCOOBITHIT B cepun ucnibiTaHuid bepHyy.

CiyvaiiHble BeJJUYUHBI



3HAaKOMCTBO CO CIy4YailHBIMM BEJIMYMHAMHU Ha MPUMEpPaX KOHEUHBIX JHUCKPETHBIX
CIy4alHBIX  BelIM4MH. PacnpeneneHue  BepoATHOCTeH.  Maremarndeckoe — OKUJaHUE.
CaolicTBamaTemaTnueckoro oxwunanus. [lonstue o 3akoHe OonpmMx uuncen. M3mepenue
BeposTHOCTEeW. [IprMeHeHne 3akoHa OOJBIIMX 4YHCET B COIMOJOIMH, CTPAaXxOBaHUH, B
3/IpaBOOXPAaHEHHUH, 00ECTIEYeHNN 0E30IIaCHOCTH HACEICHUS B UPE3BBIYAMHBIX CUTYALIUsX.

HUcTopusi MaTeMaTHKHU

BO3HUKHOBEHHE MATEMAaTHMKM KaK HayKH, d3Tanbl €€ pa3BuTuA. (OCHOBHBIE pa3enbl
MaTeMaTuKu. Beiiaronyecs MaTeMaTUKH M X BKJIAJl B Pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOXKECTBAa NPOCThIX yucen. Yucia W JIMHBI OTpe3KoB. ParmoHanbHbIe
yucia. [lorpe6HocTh B uppanmonanbHbix uncnax. Hlkona [Tudaropa

3apoxkaeHue anreOpel B Heapax apudmeTnku. An-Xopesmu. PoxaeHue OyKBEHHOM
cumBosiki. [1. @epma, ®@. Buer, P. Jlekapt. McTopus Bompoca o HaxoxacHHH GOPMYIT KOpHEH
anreOpandyecKux ypaBHEHHH ctereHel, oompmmx yerbipex. H. Tapranss, k. Kapnano, H.X.
Abens, O. INanya.

[TosiBNieHHe MeTo/Na KOOPIMHAT, MO3BOJISIONIETO MEPEBOIUTh T€OMETPUUECKHUE OOBEKTHI Ha
s3Ik anreOpel. [lossnenue rpaduxos dynkuuit. P. [lexapt, I1. @epma. [Ipumepsr paznuuHbIx
CHUCTEM KOOpPJIMHAT.

3amaua Jleonapno I[Muzanckoro (dubonayum) o kponukax, yucia PuboHayyu. 3amaya o
maxmaTtHou f1ocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUH.

Hcrokn Teopun BEpOATHOCTEN: CTPAaxoBoOe eio, azapTHbie urpsl. [1. depma, b.ITackains, .
bepnymu, A.H.Konmoropos.

Ponb poccuiickux ydenolx B paszButud marematuku: JI. Dinep. H.M. JloGaueBckuid,
[1.J1.Ye6pimes, C. KoBanesckas, A.H. KonMoropos.

Matemartuka B pa3Butuu Poccuu: Iletp |, mkona mareMaTHyecKuX M HAaBUTAIIKUX HAYK,
pasBuTHe poccuiickoro ¢giuota, A.H. Kpeiios. Kocmuueckas nporpamma u M.B. Kengpim.



3.TemaTuyeckoe MIIAHUPOBAHUE C YKA3aHHEM KOJHMYECTBA YaCOB, 0TBOJAUMbIX HA YCBOEHH €
KasKI0ii TeMbI

7 knace
Ne Ha3Banue pasaejaa Conepma]{ue pas3nena Koa-
n/n BO
4acoB
1 |BolpakeHusi, TOXAECTBA, ypaBHEHUs1 | BrlpaxkeHne ¢ nepeMeHHOl. YucnoBble 18

BbIpakeHUsie  BbhIpakeHusa.  CpaBHeHHE
3HauYeHUM BbIpakeHuit CBoMCTBa JNEHCTBUIMA
Hajg yuciiamMu ToxkmecTBa. ToKIECTBEHHBIC
npeoOpa3zoBanusi  BbipakeHuil. [lonstue
ypaBHEHUS W KOpHSA ypaBHEHHs. Permenue

JMHEHUHBIX YPaBHEHUM. OnucarenbHble
CTaTUCTUYECKUE II0KA3aTeId  YHMCIOBBIX
Ha0OpOB: cpenHee  apu(METHYECKOE,

MeAnaHa, HauOoNblliee W HaWMEHbIIEe
3HaueHus. Mepbl pacceMBaHMs: pa3Max

2 ODyHKIUU Uro takoe ¢yHkuusa. Crocobbl 3amaHus 11
(GyHKIUI: aHAIUTUYECKUH, rpapuuecKuid,
tabnuunbid. ['paduk ynkuuu. [Ipumepsr
(GyHKIMI, TDodyyaeMbIX B  IIpoLecce
WCCIICIOBAHMSI  PA3NIUYHBIX  peallbHbIX
MPOIIECCOB M PEIICHUs 3ajad. 3HAYCHHE
¢dbyukun B Touke. CBolicTBa M rpaduk
JIMHEWHON (GyHKIMH. Yrnoson
kodd¢uiment mpsmoii. Pacmnonoxenue
rpajpuka  nuHEHHOM — QyHKUMH B

3aBUCUMOCTH oT ee YTJIOBOTO
ko3¢ uimeHTa 1 CBOOOHOTO YJIeHa
3 (CreneHb c | CreneHp ¢ HaTypaJbHBIM MOKa3aTeNeM U 16
HATypaJIbHBIMIIOKa3aTeIeM ee CBOWCTBA. ITpeoGpazoBanus

BBIPDAKECHUM, COIEpXKAIUMX CTENEHU C
HAaTypaJbHBIM IIOKA3aTEIIEM.

4 MHOTOYJICHBI OpHounteH, MHorouwieH. JleWcTBus ¢ 17
OJTHOYJICHAMHU u MHOTOUJICHAMH
(cmoxeHue, BBIYMTAHHE, YMHOXEHUE).
Pasnoxxenne MHOTroWwIeHa Ha MHOKUTEIIH:
BBIHECEHHE  OOIIEro  MHOXHUTEIS 34
CKOOKH, TPYNIUPOBKA, MPUMEHEHUE
GbopMyll  COKpAIIEHHOTO  YMHOXCHHUSI.
KBagpartHelii  TpexusieH,  pa3joKEHHE
KBaJPaTHOI'O TPEXUYJIEHA HA MHOKUTEIH.

S  [(POpMyNBICOKPALIEHHOTOYMHOXEHHUS | DopMyIEI COKPAIIEHHOTO 20
YMHOKECHHUS: pPa3HOCTh
KBaJpaToB, KBagpar CYMMBbI H
Pa3HOCTH.

6 |CucTeMBpUIMHEHHBIXypaBHEHHNA YpaBHEHHE C JABYMS  IIEPEMEHHBIMH. 14
JTuneninoe ypaBHEHHE c IBYMsI
nepemeHHbIMU.[ToHsATHE CHUCTEMBI
ypaBHEHUM. Pewrenne CUCTEMBI

ypaBHEHUNU.METObI ~ pEIICHUSI  CHCTEM
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PanmnonanbHbie
BBIPAYKEHUS

MHoOX%ecTBO palrOHAIBHBIX YHUCEl. CpaBHeHue
paLuoHaNbHBIX Yncen. [IeiCTBUS C paMOHAIBHBIMU YUCIIAMHU.
UucnoBoe paBeHCTBO. (CBOHCTBA 4YMCIOBBIX  PaBEHCTB.
PaBenctBo ¢ mepemeHHoH. Pemenue npocreimux apoOGHO-
JIMHENHBIX YpaBHEHH. Penienue 3a1a4 Ha HaXOXKICHUE YacTH
4uclla ¥ 4KMClIa 110 €ro 4acTH. Perienne 3a1ad Ha MPOLIEHTHI U
noin. lIpumenenuwe mnponopumii IpU  pEUICHUMH  3a4ad.
OO6parHasnponopuroHaabHOCTh. [ unepOoa

24

KBagparusie
KOpHU

Apudpmernueckuii KBaJPaTHBIN KOpEHb.
IIpeoOpasoBanue BBIPAKECHU, coJepKalmx
KBaJpaTHbIE  KOPHU:  yYMHOXEHHE,  JCJICHHE,
BBIHECEHNE MHOXKUTEIS U3-T10J] 3HAKA KOPHSI.

24

KBagparusle
ypaBHEHUSA

KBanpatnusie ypaBHeHus. HemonHble KBajpaTHbIE YpaBHEHHUS.
JIMCKpUMHMHAHT KBaApaTHOro ypaBHeHHs. Dopmyrna KOpHeH
KBajipaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpatHas
TeopeMe Buera.Pemenune KBaJpaTHBIX YPaBHEHUM:
HCIOJIb30BaHNE (QOPMYJIbl Al HAXOXKICHHUSI KOpHEW, AHaiu3
BO3MOKHBIX CUTYAIlMii B3aMMHOTO DPACHOJOXKEHHUS OOBEKTOB
NP UX JBUXKEHUH, COOTHOLIEHHS OOBEMOB BBITOJIHAEMbIX
paloT mpu coBMecTHOM pabore. Pemienue 3agay Ha CIUIaBBI U
CMEHCH

21

HepasencrBa

UucnoBsle HepaBeHCTBAa. (CBONCTBA YHUCIIOBBIX HEPABEHCTB.
IIpoBepka cCHpaBeNIMBOCTA HEPABEHCTB IPU  3aJaHHBIX
3HaUYECHMSAX INepeMeHHbIX.HepaBeHCTBO ¢ NEepeMEeHHOM.
Ctporue W HeCTpOrue HepaBeHCTBa. PelleHue JTMHEHBIX
HepaBeHCTB. CHCTEMBl HEPABEHCTB C OJHOW IEPEMEHHOM.
Pemienue cucreM HEpaBEHCTB C OAHOM TMEPEMEHHOM:
TUHEeHHBIX. V300pajkeHne pelieHns: CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW MPSIMOM. 3alMCh PENIEHUSI CHCTEMBI HEPABEHCTB.

16




S Crenenb ¢ menbiM | Creneds ¢ LEdbIM MoOKaszaTenaeM. IlpeoOpaszoBaHue Ipo6GHO- 10
[IOKa3aTeJIEM. JIMHEHHBIX BBIPAKEHUH: CJI0)KEHUE, YMHOKEHUE, JICTICHUE.
OneMeHTbI Ta6nuunoe ®  rpadMYecKOe  NPEACTABIEHHE  JAaHHbIX,
CTaTHCTHKH . cTosi04aTele W KPYrOBble OUarpaMMsl, rpaduku, NPUMEHEHUE
rarpaMM M rpadukoB Ui OMHMCAHUS 3aBUCUMOCTEH PeabHBIX
BEJIMYMH, W3BJIEYEHHUE MH(POPMALUU U3 TaOIuL, JuUarpaMMm H
TpaguxoB.
6 IoBTOpenue u cUcTeMaru3anus yueOHOro Marepuana 7
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Ne | Paznesinl Conep:kanue pasjiena Kou-
NPOrpaMMblI BO
n/ 4acoB
n
1 [KBagpatuunas CpoiictBa (yHKIMIT: 001acTb ONpeAeNeHHs, MHOXECTBO 28
byHKIHSA 3HAaYEeHUH, HYJIH, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKM BO3pacTaHUs M YyObIBaHUs, HaumOonbllee U
HavMeHblee 3HaueHWs. lccnemoBanwe QyHKIMM 10 ee
rpaduky. CBoiicTBa u rpaduk KBagpaTUyHOW (DYHKIUU
(mapabona). [Toctpoenne rpaduka KBagpaTHIHONW (DYHKIHH T10
toukaM.Haxoxaenue Hynell KBaapaTUYHON (GYHKLUU.
2 |YpaBHeHwus u Pemenue IIPOCTEUIINX JpOOHO-TMHEWHBIX 17

HEPABEHCTBA C ypaBHEeHUI.bUKBanpaTHbIe ypaBHEHUs. Y paBHEHUS, CBOIUMBIE

OJTHOM NIEPEMEHHOM K JIMHEWHBIM U KBaJpaTHbIM. KBagpaTHOE HEPABEHCTBO U €r0

pemieHus. PenieHne KBaApaTHBIX HEPABEHCTB: MCIIOJIb30BaHHUE
CBOMCTB W Tpaduka KBagpaTUYHOW (YHKIUH, METOJ
MHTEPBAJIOB. 3alMCh PEIICHHs] KBaAPATHOTO HEPABEHCTBA.

3 |YpaBuenwus u VYpaBHeHHE ¢ ABYyMs NEpEMEHHBIMH. JIMHENHOE ypaBHEHHE C 17

HEPAaBEHCTBA C IByMmsl nepeMeHHbIMU. I [oHATHE crcTeMbl ypaBHeHM. Pemienne

ITBYMSI CHUCTEMBl YpaBHEHHW.METOABl pELICHHUsS CHCTEM JIMHEHHBIX

[EpEMEHHBIMU YpaBHEHMH ¢ JByMs IE€pEeMEHHBIMU: TIpaduyeckuil MeToJ,

METO/] CJIOKEHHUSI, METOJT IOJICTAHOBKH.
4 |Apudmerndeckas 4 [Uucnoast IOCIe[0BATENLHOCTD. [IpuMephl YHCIOBBIX 12
reOMETpUICCKad ocjenoBarelibHoCcTe. beckoHeYHbIe TTOCIIEI0BATEILHOCTH.

[IPOTpECCHu. Apudmerndeckas Iporpeccus 1 ee cBoicTaa. I'eomerpuyeckas
nporpeccusi. Dopmyna o011ero uieHa ¥ CyMMbI N MEPBHIX WIEHOB
apu(MEeTHYECKON U TeOMETPUYECKON MPOrpeccHii

5 [DneMeHTsI [IpaBmiio yMHOXKEHHS, NIE€PECTAaHOBKH, (akTopuan 4YHUCIa. 13

KOMOWHATOPHUKH U Coueranuns u yncio coueranuil. PopMyia ynciaa COYETaHNM.

Teopuun

BEPOATHOCTEMN

6 [[loropenne u cHUcTeMaTH3aIus yueOHOTo MaTepuaa 15

Hroro
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