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. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA
JIN4HOCTHBIE Pe3yJIbTAThI:

1) BocnUTaHUE POCCUICKON TIpaskJIaHCKOM MJACHTHUYHOCTH: MATPUOTH3M, yBakeHue Kk Oteue-
CTBY, IIPOLIJIOE U HACTOsIIEe MHOIOHAIIMOHAILHOrO Hapoaa Poccuu; oco3HaHue cBoei 3THHYe-
CKOM IIPUHAJIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKa, KYJIbTYpPbl CBOETO HAapOJa, CBOETO Kpasi, OCHOB
KyJbTYpPHOI'O Hacienus HapoaoB Poccuu u yenoBedecTBa; yCBOCHHE I'yMAaHHUCTUYECKHX, 1E€MO-
KpPaTUYeCKHX U TPAIUIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBLHOTO POCCUHCKOTO OOIECTBa; BOC-
IUTAHUE YyBCTBA OTBETCTBEHHOCTHU M J0Jra nepea PonuHoi;

2) dbopmMHupoBaHKHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00ydYa-
IOLIMXCSL K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIMM K OOYyYeHHIO U IO3HA-
HUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO JalbHENIIeH WHANBUYAIBHON TpaeKTOpun 00pas3o-
BaHUs Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil u npodeccuoHaIbHbIX NPEANOYTEeHHH, ¢ yue-
TOM YCTOMYMBBIX IO3HABATEIbHBIX UHTEPECOB, a TAK)KE HA OCHOBE (DOPMHPOBAHUS YBAKUTEIIb-
HOT'O OTHOILEHMS K TPYAY, Pa3BUTHS OIbITA yYacCTUs B COLMAIIEHO 3HAYMMOM TPYAE;

3) dbopmupoBaHHE IEIOCTHOTO MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKH M OOIIECTBEHHOHN NMPAaKTUKHU, YUUTHIBAIOIIETO COLUANBHOE, KYIbTYPHOE, S3bIKO-
BOE, [yXOBHOE€ MHOI000pa3ne COBPEMEHHOI'O MUPA;

4) popMupoBaHrE OCO3HAHHOTO, YBAKUTEIBLHOIO U JJOOPOKEIATEIbHOTO OTHOUIEHHUS K IPYTOMY
YeJI0BEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYIbTYPE, SI3bIKY, BEPE, IPaXkAaHCKON MMO3ULIUH, K HC-
TOpPUH, KYJIbType, PEIUTUH, TPAAULMAM, SI3bIKaM, LIEHHOCTSIM HapooB Poccun n HaposoB Mupa;
TOTOBHOCTH U CIIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIOAbMHU U JOCTUTaTh B HEM B3aUMOIIOHHU-
MaHMs;

5) ocBoeHHE COLMANBHBIX HOPM, TPaBIJI MTOBEJICHHS, POl U (HOPM COLMAIBLHOM KU3HU B TPYII-
nax M cooOuiecTBax, BKJIOYask B3pOCIIbIE M COLMANbHbBIE COOOIIECTBA; y4acTHE B ILIKOJIBHOM Ca-
MOYIPABJIEHUU U OOIIECTBEHHOM )KM3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIUI C yU€TOM PEru-
OHAJIbHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHMUS U KOMIIETEHTHOCTH B PELICHUH MOpAJbHBIX IpobeM Ha oc-
HOBE JINYHOCTHOTO BbIOOpa, ()OPMHPOBAHNE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O TOBEE-
HUS, 0OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) ¢dopMupoBaHHEe KOMMYHHKAaTHMBHON KOMIETEHTHOCTH B OOLIEHMH M COTPYAHUYECTBE CO
CBEpPCTHHUKAaMHM, JI€TbMHU CTapIIEro M MIaJLIEro BO3pacTa, B3pOCIBIMU B Ipoliecce oOpa3oBa-
TEJIbHOM, OOIIECTBEHHO IOJIE3HOM, yueOHO-UCCIIe0BaTEIbCKOM, TBOPUECKOH M JPYTrUX BHJOB
JeSITEIIbHOCTH;

8) ¢popmMHpoBaHUE IIEHHOCTH 3/I0pPOBOTO U OE30MAaCHOTr0 00pa3a KU3HU; YCBOCHHUE MPABUI UH U~
BU/yaJIbHOTO U KOJUIEKTMBHOI'O O€3011aCHOTO MOBEIEHUS B UPE3BBIYANHBIX CUTYALIUAX, YTPOXKa-
IOLUX KU3HU U 370POBbIO JIFOJIEH, IPABUJI IOBEICHNSI HA TPAHCIIOPTE U HA JJOPOTax;

9) popmupoBaHuE OCHOB IKOJIOTMUYECKOM KYJIbTYPbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUICHUS, Pa3BUTHE OIbITa HKOJIOTHUECKH OPHUEHTHUPOBAHHOMN pedIieKCHBHO-
OLICHOYHOM M MPAKTUYECKON NEATEIbHOCTH B )KU3HEHHBIX CUTYAI[UX;

10) oco3HaHue 3HAYEHUSI CEMbH B )KM3HM Ye€JIOBEKa U OOIIECTBa, MIPUHATHE LIEHHOCTH CEeMEHHON
KU3HU, YBAXKHUTEIbHOE U 3a00TIMBOE OTHOILLIEHHUE K YJI€HaM CBOEI CEeMbH;

11) pa3sBuTHE ACTETHMUECKOTO CO3HAHUS UEPE3 OCBOEHUE XYJ0KECTBEHHOI'O HACJIEIusl HApOJO0B
Poccun n Mupa, TBOpYECKOH AEATENBHOCTH 3CTETUYECKOIO XapaKTepa.

MeranpeamerHslie pe3yJabTaThl:



1) yMeHHE caMOCTOATENBHO OINPENENIATh LEIN CBOETO 00y4YeHHUs, CTaBUTh U (POPMYIUPOBATH TS
ceOs1 HOBbIE 3a7]audl B yueOe U M03HABATEIbHOM JEATEIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOCH MO3HABATENILHON JEATEIbHOCTH;

2) yMEHHUE CaMOCTOSTEIILHO TIAHUPOBATh ITyTH JOCTIIKCHUS 1IeJIeil, B TOM YKCIIe albTepHATHB-
HbIE, OCO3HAHHO BbIOMpaTh Hanbosee PPeKTHBHBIE COCOOBI pelIeHus y4eOHBIX M MO3HaBa-
TEJIbHBIX 3a/1a4;

3) yMeHHe COOTHOCHTH CBOU JCUCTBHS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOH-
TPOJIb CBOEH JESITEIbHOCTH B IPOLECCE JOCTHKEHUS pe3ysbTaTa, ONpeleNaTh CHOCOObl Jei-
CTBHH B paMKax MpPeJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBHS B CO-
OTBETCTBHM C U3MEHSIOLLEHCS CUTyalueH;

4) yMeHUe OIIeHUBATh MPABUIIBHOCTh BBIITOJHEHHS y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOXHOCTH
ee pelleHus;

5) BnazeHNue OCHOBAMU CAaMOKOHTPOJIA, CaMOOIICHKH, MPUHATHUSA PEIICHUH U OCYILECTBIICHUS
OCO3HaHHOI'0 BBIOOPA B yueOHOW U MO3HABATEIbHOMN 1EATEIILHOCTH;

6) yMEHHE ONpeNeNsaTh MOHATHUS, CO37aBaTh 00OOIIEHHUS, YCTaHABINBATh aHAJIOTHH, Kilaccupu-
LUPOBATh, CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUS M KPUTEPUU JJIs KIIacCU(UKALIMK, YCTaHABIIH-
BaTh NPUYMHHO-CJICJICTBEHHBIC CBS3H, CTPOUTH JIOTHIECKOE PacCyKIEHHE, YMO3aKII0YeHNE (HH-
NYKTUBHOE, I€YKTUBHOE U 110 aHAJOI'MU) U JieJIaTh BHIBOJIBI;

7) yMeHue co3/1aBaTh, MPUMEHSTh M MPE0OPa30BhIBATH 3HAKH M CHMBOJIBI, MOJIEITH U CXEMBI JIJIs
peleHus yueOHbIX U T03HaBaTeIbHbIX 3a71ay;

8) CMBICIIOBOE UTEHHUE;

9) ymeHHe OpraHn30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIbHOCTh C yUUTENIEM
U CBEPCTHUKaMH; padOTaTh MHIMBUAYAJIHLHO M B TPYIIE; HAXOIUTHh OOIIEe PEUIeHHE W paspe-
1aTh KOH(MIMKTHI HA OCHOBE COIJIACOBAHUS MO3ULUI U ydeTa MHTEPECOB; (pOPMYJIUPOBaTh, ap-
TYMEHTHPOBATh M OTCTauBaTh CBOC MHEHHE;

10) ymeHue 0CO3HAHHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3aJaueil KOMMYHU-
Kalluy JJIS1 BEIPQKEHUSI CBOMX YYBCTB, MBICIICH W MOTPEOHOCTEH; TUIAHUPOBAHHS M PETYISALUN
CBOEH JEATENIbHOCTHU; BJIAJCHUE YCTHOW M MUCbMEHHON pedblo, MOHOJIOTMYECKON KOHTEKCTHOM
peusbio;

11) dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCHOJIb30BAHUS MH(DOPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosnorui (nanee - MKT xomnereHnnn); pa3BUTHE MOTUBALMU K OBJIA-
JICHUIO KYJIbTYpOi aKTUBHOI'O TIOJIb30BAHUS CIIOBAPSMH U APYTUMH MOUCKOBBIMU CHCTEMaMH;
12) hbopmupoBaHue U pa3BUTHE SKOJIOTUUECKOTO MBIIIICHHUS, YMEHHE MMPUMEHSITh €T0 B MO3HA-
BaTeJIbHOW, KOMMYHUKATUBHOM, COLMAILHON MPAaKTUKE U MPO(eCcCHOHAIBHON OpUEHTAIIUH.

IIpenmeTHbie pe3yJibTaThI:

1) popmupoBaHue NpeCTaBIEHUI 0 MaTeMaTHKe Kak O METO/I€ MO3HAHMS e CTBUTENLHOCTH,
MO3BOJISIOIIEM ONMMCHIBATh M U3y4YaTh pealbHbIE MPOIIECCH U SIBJICHUS; OCO3HAHNUE POJIM MaTeMa-
TUKH B pa3BUTUM Poccun u Mupa; BO3MOKHOCTb IIPUBECTH IPUMEPBI U3 OTEYECTBEHHOMN U BCE-
MUPHON UCTOPUHM MaTEMaTUUYECKUX OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YMEHUI paboTaTh ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHaJIU3UpPOBATh, U3BJIE-
KaTh He0OXOIUMYI0 HH(POPMALIHIO), TOYHO U TPaMOTHO BBIPAKaTh CBOU MBICIIH C IPUMEHEHUEM
MaTeMaTHYeCKOM TEPMUHOJIOTHH U CUMBOJIMKH, IPOBOAMUTH KiIacCU(UKAIINH, JTOTUYECKHE 000C-
HOBaHMsI, TOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEPIK/ICHUIN: OTIEpUPOBAaHUE MOHATUSMU: MHOXKeE-
CTBO, 3JIEMEHT MHO>KECTBA, [TOJIMHOKECTBO, IPHUHA/ICKHOCTD, HAXOKACHUE NTepecedeHus1, 00b-
€MHEHUs TOIMHOKECTBA B IPOCTEHIINX CUTYAIUSAX; PEIICHUE CIOKETHBIX 3a/a4 Pa3HbIX TUIIOB
Ha Bce apu(pMeTHYECKUe NeHCTBUS;TPUMEHEHHE CIIoco0a MOMCKa peleH s 3aJa4, B KOTOPOM
paccyXJIeHHUe CTPOUTCS OT YCIOBUS K TPEOOBAaHUIO UIIH OT TPEOOBAHHUS K YCIIOBUIO; COCTABIIEHUE
IUTaHA PELLIEHUS 3aJ]a4H, BbIIEJICHUE TAIlOB €€ PEIIEHUs, MHTEpPIpETalis BBIYUCIUTEIbHBIX pe-
3yJIbTATOB B 3ajaue, UCCIeA0BaHNE OTyYEHHOTO PEIIeHUs 3a/Ja4l; HaX0KICHHUE MTPOLIEHTa OT
4HCIla, YUCIIA 10 MPOLIEHTY OT HETO, HAXOXKACHUSI TPOLIEHTHOTO OTHOLIEHHUE JBYX YHCET,



HAXOKJICHUS MPOIEHTHOTO CHUKEHUS WU MPOLIEHTHOTO MOBBIIICHUS BEJIUYUHBL;, PEIICHUE JIO-
TUYECKUX 3a]1a4;

3) pa3BuTHE NPEICTABICHUN O YMCIIE U YACIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10 ACHCTBUTEb-
HBIX YMCEN; OBJIAJICHUE HABBIKAMH YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHbIX BbIYMCICHUN:
OTIEpUPOBAHNE TTOHITUSIMHU: HATyPATBHOE YHUCIIO, IIEJI0E YUCII0, OOBIKHOBEHHAS JPOOb, ECATHY-
Hasi 1poOb, CMEIIaHHOE YUCIIO, PAI[MOHATIbHOE YHCII0, UPPALMOHATIEHOE YUCIIO; UCIIOIb30BaHHE
CBOICTBA YHCEI U 3aKOHOB apU(hMETUICCKUX OTICPAIUil C YUCIIAMU TIPH BBITIOJTHEHUH BBIYHCIIC-
HU; UCIIOJIb30BaHUE MTPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJIHEHUH BBIYUCICHUN U
PEIICHUH 3a]1a4; BBITIOJHEHNUE OKPYTJICHUS YKCEl B COOTBETCTBUU C MIpaBUJIaMU; CPaBHEHUE YH-
ceJl; OLICHMBAHUE 3HAYEHUS KBaPATHOTO KOPHS U3 TOJIOKUTEJIBHOTO LIEJIOT0 YHCIIA;

4) oBnaJieHUE CHMBOJBHBIM SI3BIKOM QJIT€OPBI, TPHEMAMH BBITIOTHEHUS TOXKICCTBEHHBIX MTPE00-
Pa30BaHMI BBIPAXKEHUM, PEILICHNS YPABHEHUI, CUCTEM YPAaBHEHUI, HEPABEHCTB U CUCTEM HEpa-
BEHCTB; YMCHHS MOJICITUPOBATH PEATbHBIC CUTYAIIUU HA SI3bIKE alTreOphl, UCCIEA0BATH MTOCTPO-
€HHbIE MOJIEJIH C UCIIOJIb30BaHUEM arrmapaTa anreOpbl, HHTEPIPETUPOBATh MMOJIYYESHHBIH pe3yIib-
TaT: BHIMIOJTHEHUE HECIIOKHBIX MPEOOPA30BAHMIA /IS BRIYUCIICHUS 3HAYCHUN YHCIIOBBIX BBIPaXKe-
HUM, COJIEpKAIIMX CTENEHU C HATypaJIbHbIM OKA3aTeIeM, CTENIEHU C LIEJIBIM OTPULIATEIbHBIM
MOKA3aTeJIeM; BBITIOJIHEHUE HECTIOKHBIX TIPE0Opa30BaHUi 1EIIbIX, JPOOHO PallMOHAEHBIX BbI-
paKeHUU U BBIPAXKEHUI C KBaPATHBIMU KOPHSMU; PACKPBIBATh CKOOKH, TPUBOIUTH MOJOOHBIE
clrlaraeMblie, UCIIOIb30BaTh (OPMYIIBI COKPAIIEHHOTO YMHOKEHUS; PEIICHUE IMHEHHBIX M KBA/I-
paTHBIX YpaBHEHUI U HEPABEHCTB, YPABHEHHI 1 HEPABEHCTB CBOJASIIUXCA K JINHEWHBIM WUIIN
KBaJIPATHBIM, CHCTEM ypaBHEHU U HEPABEHCTB, H300paKeHUE PEIICHUI HEPABEHCTB M UX CH-
CTEM Ha YHMCIIOBOM IPSIMOIi;

5) oBnazeHre cucTeMol (DYHKIIMOHAIBHBIX TOHATHN, Pa3BUTHE YMEHHS HCIIOIB30BaTh (PYHKIIH-
OHANIbHO-TparUecKue MPEICTABICHUS IS PEIICHUS Pa3IMUHbIX MAaTeMaTUUECKUX 3ajad, JJs
OTHMCAHUs U aHAIN3a PEATbHBIX 3aBUCUMOCTEH: OMPEICIICHUE MOJIOKEHUS TOUYKHU 10 €€ KOOPIH-
HaTaM, KOOPIUHATHI TOYKHU IO €€ MOJI0KEHHUIO Ha TIOCKOCTH; HaXOXKACHHE 0 rpaduKy 3Haue-
HUH QYHKIMH, 00JIACTH OTPEICIICHHUSI, MHOYKECTBA 3HAYCHUM, HYJIeH (PYHKIIHH, TPOMEKYTKOB
3HAKOIOCTOSIHCTBA, IPOMEKYTKOB BO3pAaCTaHUS M YObIBaHU S, HAMOONIBIIEr0 1 HAMMEHBIIIETO
3HaueHusl QYHKIUH; OCTpOeHUE rpaduKa JMHEHHON U KBalpaTUUHON (PYHKIIMI; onlepupoBaHue
Ha 6a30BOM YpOBHE MOHATHSAMHU: MOCIEI0BATEILHOCTD, apU(METHUECKAas TPOTPECCHsi, TeOMET-
pUYecKas MPOTPeCcCHs; UCTIOIB30BAaHUE CBOMCTB JIMHEWHOW U KBAAPATUYHON (QYHKIIUN U UX Tpa-
(GUKOB IIpU pelIeHn  3a7a4 U3 APYTUX YUeOHBIX PEIMETOB;

6) OBJaJICHHE TEOMETPUUECKUM SI3BIKOM; PA3BUTHE YMEHHS UCIIOJIB30BATh €T0 JJIS ONUCAHUS
MIPEIMETOB OKPY>KAIOIIEr0 MUPA; Pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN, N300pa3uTEb-
HBIX YMEHUH, HABBIKOB TEOMETPUUYECKUX MTOCTPOCHUN: ONIEPUPOBAHUE TTOHATUAMHU: PUTYpa, TOU-
Ka, OTPE30K, IpsiMasi, Iy, JIOMaHasi, yrojl, MHOrOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHHUK,
MPSIMOYTOJIBHUK W KBAJIPaT, OKPYKHOCTh M KPYT, MPSIMOYTOJIBHBIN NapaJljieenunesa, Kyo, map;
H300paxeHne U3y4aeMbIX QUTYp OT PYKH U C TIOMOIIbIO INHEHKU U IIUPKYJIs; BBIIOJIHEHUE U3-
MEpEHUs JUTUH, PACCTOSIHUHM, BEJTMYHUH YTIIOB C TTOMOIIBI0O HHCTPYMEHTOB /IS U3MEPEHUH JTUH U
YTJIOB;

7) bopMUpOBaHNE CUCTEMATUYECKUX 3HAHUM O MIIOCKUX (DUTypax U UX CBOMCTBAX, Mpe/iCTaBIe-
HUW O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHUM MOJEIMPOBAHUS peaTbHbIX
CUTYaIIMi Ha SI3bIKE TEOMETPUH, UCCIEAOBAHUS TTIOCTPOSHHON MOJIEIH C UCIIOJIb30BAaHUEM T'e0-
METPUUYECKUX TOHSATUI U TEOpEM, armapara aareOpbl, pelieHuss FeOMETPHUECKUX U TpaKTHUe-
CKHX 3aJ1a4: OTIEpUpPOBaHNE HA 0A30BOM YPOBHE MOHATHSAMH: PABEHCTBO (PUTYD, MapasieTbHOCTh
Y NEPHEHANKYISIPHOCTD MPSAMBIX, YTJIbl MEKY MPAMBIMU, IEPIEHIUKYIISIP, HAKIOHHAS, TPOCK-
M, POBEJICHUE JOKA3aTeIhCTB B TEOMETPUH; OTIEPUPOBAHIE Ha 0a30BOM YPOBHE MOHSITHSIMU:
BEKTOp, CyMMa BEKTOPOB, IPOU3BEJICHUE BEKTOPA HA YUCIIO, KOOPJIUHATHI Ha MIIOCKOCTH; PEIlle-
HUE 3a/1a4 Ha HaXOXJCHUE T€OMETPHUCCKUX BEIMYMH (IJTMHA U PACCTOSIHUE, BEIMUMHA YTJIa,
TUIOMIA/b) TI0 00pa3iiaM WK alropuTMam;

8) oByIaJieHHUE MPOCTEUIIMMH CTIOCOOaMU TIPEICTABIICHHSI M aHAJIN3a CTATUCTUYECKUX JIAHHBIX
dbopMUpOBaHUE TIPEJICTABICHU O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHUPE U O



Pa3IMYHBIX COCO0AX UX U3YUEHHS, O MPOCTEHIITNX BEPOSTHOCTHBIX MOJEIISAX; pa3BUTHE YMEHUI
U3BJIEKaTh NH(OPMALHIO, IIPEACTABICHHYIO B TaOJIUIAX, HA AUarpaMMax, rpa)ukax, onuchiBaTh
Y QaHAJIM3UPOBATh MACCUBBI YHCIIOBBIX JAHHBIX C IOMOIIBIO NOAXOMSIINX CTATUCTUYECKUX Xa-
PaKTEPHUCTHUK, UCII0JIb30BaTh IOHUMAaHNE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIUX SABJICHUN IIpU
NPUHATHH PEIICHUN: (POPMHUPOBAHUE MPEICTABICHHUS O CTATUCTUYECKIX XapaKTEPUCTHUKAX, BE-
POSATHOCTH CIYy4aiiHOTO COOBITHUS; PELIEHNE MPOCTEHIINX KOMOUHATOPHBIX 33/1a4; ONpeeIeHUe
OCHOBHBIX CTATUCTHYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB; OIICHWBAHHUE U BBIYHCICHHE
BEPOSITHOCTH COOBITUS B IPOCTEHIINX CllyyasiX; HaJU4ue MPEACTaBICHUS O POJIM MPAKTUUYECKU
JIOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUH, O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SBJICHH-
AX; YMEHUE CPAaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapPAKTCPUCTUKH, MIOJIYYCHHBIE B IIPOLIECCE
peLIeHUs TPUKIIaAHON 3a1a4i, U3Y4CHUS PEAIbHOIO SIBJICHMUS;

9) pa3BuTHE YMEHUI IPUMEHSTh U3YUYEHHbIE IOHATHS, PE3YJIbTaThl, METO/IbI JJISl PEIICHUS 3a1a4
NPaKTUYECKOTO XapaKTepa U 33124 U3 CMEXHBIX AUCIUILIUH C UCTIOIb30BaHUEM ITPH HEOOXO0/IU-
MOCTH CIIPABOYHBIX MATEPHAIIOB, KOMIIBIOTEPA, M0JIb30BATHCS OLIEHKON U IPUKUIKOM IIPYU MPaK-
TUYECKHUX pacyeTax: paCllO3HaBAHME BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI; OLICHUBAHUE PE3YIIb-
TaTOB BBIYMCIICHUH IIPU PEILIEHUH NPAKTUYECKUX 3a/1a4; BBIIIOJIHEHNE CPAaBHEHHUS YUCEIl B Pe-
AJBHBIX CUTYyalUAX; UCIIOJb30BAaHUE YUCIOBBIX BBIPAXKCHUH P PELICHUH MPAKTUYECKUX 3a1a4
¥ 33/1a4 U3 JPYruX y4yeOHbIX IPEAMETOB; pellieHHe MPAKTUUECKUX 3aay ¢ IPUMEHEHHEM Ipo-
CTEUIINX CBOWCTB (PUTYp; BBHITIOJTHEHUE MMPOCTEHITNX OCTPOCHUN M M3MEPEHUN Ha MECTHOCTH,
HEOOXO/IUMBIX B peallbHON JKU3HHU.

BrinyckHuK HaydyuTes B 7-9 kiaccax
(1J151 HCTI0JIL30BAHMS B IIOBCEAHEBHOMKM3HYU U o0ecrieyeHusi BO3MOKHOCTH yCIIEeIIIHOTO
NPOAOJIKEHUsI 00Pa30BaHUAHA 0A30BOM YPOBHE)

JJieMeHTHI TEOPHMH MHOKECTB U MATEMATHY€ECKOMH JIOTHKH

* OnepupoBaTh Ha 0a30BOM YpPOBHE 6 TMOHSATUSIMHU: MHOXECTBO, 3JIEMEHT MHOXECTBA, O]~
MHOECTBO, PUHAJIC)KHOCTD;

* 3a7]aBaTh MHOYKECTBA MIEPEUNCIICHUEM UX DJIEMEHTOB;

* HaxOJUTh IepeceueHue, oO0beAMHEHHE, TOIMHOXKECTBO B MPOCTEHUIINX CUTYAIIHSIX;

* OolnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHSMU: ONpPEIETIEHHE, aKCHOMa,

Teopema, 10Ka3aTelbCTBO;

* NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI ISl MOATBEPKIACHHUS CBOMX BBICKA3BIBAHUI.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

* HCMOJB30BaTh IpadUUYecKOe MPECTaBICHUE MHOXKECTB JIJISi OMHMCAHHS PEAIbHBIX MPOIeC-
COB U SIBIICHUH, PU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.

Yucaa

* OnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHSIMHU: HATypadbHOE YHUCIO, [IEJI0€ YHUCIIO0, OOBIK-
HOBEHHasi JpoOb, JAecsTUYHas IpoOb, CMelIaHHas JpoOb, pallioHaIbHOE YHUCTI0, apudmeTn-
YECKHMU KBaJPaTHBIA KOPEHB;

* HUCIIOJIB30BaTh CBOWMCTBA YMCEN M MpAaBUJIA JEHUCTBUU IIPU BBHIIIOJIHEHUH BBIYMCIICHUN;

* HUCIOJIB30BaTh MPHU3HAKH IEIUMOCTH Ha 2,5, 3,9, 10 nmpu BBINOJHEHUH BBIYMCIECHUN U pe-
[IEHUU HECJIOKHBIX 33/1a4;

* BBINOJIHATH OKPYIJICHUE PAIMOHATIBHBIX YHCEI B COOTBETCTBHM C MPaBUJIAMH;

* OLICHMBATh 3HAYECHUE KBAJAPATHOIO KOPHSA U3 IMOJIOKUTEIBHOIO ILEJOr0 YUCIA;

* pacrno3HaBaTh PAllMOHAIBHBIE U HPPALIMOHAIBHBIC YHCIIA;

* CpaBHUBATh YHUCIIA.

B noBceqHeBHOM JKU3HM U NIPU U3YYEHHH IPYTUX MPEAMETOB:

* OLICHUBATh PE3YJIbTAThl BBIYMCIECHUN P PEIICHUHN IPAKTHYECKUX 3a/1a4;

* BBINOJIHATH CPAaBHEHUE YHCEI B PEATTbHBIX CUTYalIHSIX;



¢ COCTAaBJISATH YHUCJIOBBIC BBIPAKCHUS IMTPU PCIICHUN MPAKTUYCCKUX 3aJa4d U 3aia4 U3 JPYyrux
y4eOHBIX TPEIMETOB.

ToxnecTBeHHbIE IPe00pPa30BaAHUS

* BBHINONHATE HECIOXKHBIE MPe0oOpa3oBaHUs Ui BBIYMCICHHUS 3HAUYEHUH YMCIIOBBIX BBIpaXKe-
HUH, COAEpXKAIMX CTEIECHM C HATYPaJIbHBIM II0KA3aTEJIEM, CTEIICHM C LEJIBIM OTPULIATEIbHBIM
[IOKAa3aTelIeM;

* BBINOJIHATh HECJIOKHBIE MPeoOpa3oBaHMs LEJIbIX BBIPAXKEHUN: PACKPBIBATh CKOOKH, IPUBO-
IATH IIOIOOHBIE ClIaraeMBbIE;

* UCMOJb30BaTh (POPMYJIBI COKPAILEHHOI'O YMHOXEHHs (KBaApaT CyMMBI, KBaJpaT Pa3HOCTH,
pa3HOCTb KBaJpaTOB) JJIsl YIPOIIEHMsI BBIYUCICHUM 3HAYEHUI BBIPAXKECHU;

* BBINOJIHATH HECJIOXKHBIE TPe0Opa3oBaHus APOOHO-TMHENHBIX BBIPAXKEHUHN U BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMHU.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

* [IOHMMAaTh CMBICII 3aIIMCHU YKCIa B CTAHAAPTHOM BUJIE;

* OIepupoBaTh Ha 0a30BOM YPOBHE IOHSTHUEM «CTaHJAPTHAs 3aIlUCh YUCIIA».

YpaBHeHUs] M HEPABEHCTBA

* OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMM: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, ypaBHe-
HUE, KOPEHb YpaBHEHUS, PELICHHE ypaBHEHUS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, pelle-
HUE HEPAaBEHCTBA;

* [IPOBEPATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

* peliaTh JMHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJISIIUECS K JIMHEHHBIM;

* pelaTh CUCTEMbI HECI0KHBIX JIMHEUHBIX YPaBHEHUN, HEPABEHCTB;

* IPOBEPATH, SABISAETCA JIM JJAHHOE YHUCIO PELICHHEM YpaBHEHMs (HEpaBEHCTBA);

* peliaTh KBaJpaTHbIE ypaBHEHUs MO (opMyJsie KOpHEH KBaJpaTHOTO YpaBHEHMS,;

* n300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIOBOM MPSMOH.

B noBceHeBHO KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

* COCTaBJIITh M PEIIATh JIMHEHHBIE YpaBHEHUS NPU PELICHUM 3a]1a4, BOSHUKAIOIIUX B ApY-
TUX y4eOHBIX MpeaMEeTax.

DOyHKIUHA

* HaxonuTh 3HaueHue (PyHKIMU MO 33JaHHOMY 3HAUEHHUIO apI'yMEHTa;

* HaxOJIUTh 3HAUEHUE apryMeHTa IO 3a/JaHHOMY 3HAYeHMIO (DYHKLIHU B HECIIOKHBIX CUTYa-
USX;

* ONPENEINATH MOJIOKEHUE TOYKHU IO €€ KOOpJAMHATaM, KOOPAMHATHI TOYKH IO €€ MOJIO0KEHHUIO
Ha KOOPJMHATHOM MJIOCKOCTH;

* o rpadukKy HaxXoAWTh O0JACTh OMPENENICHUs, MHOXECTBO 3HAYEHWM, HyIu (QYHKIHH,
NPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs U yObIBaHUS, HauOOJbIIEE U
HauMEHbIIIee 3HaAYCHUS PYHKIINH;

* CTPOUTH IpaduK JUHEHHON QyHKIINHU;

* MPOBEPSATH, SABJISIETCS JIU JaHHBIM Trpaduk rpadguxkoM 3amaHHON QYHKIUM (JTUHEHHOU, KBAJI-
paTu4YHOM, 00paTHOM MPONOPIMOHATILHOCTH);

* ONpeneniaTh NpUOIMKEHHbIE 3HAYEHHs] KOOPJIMHAT TOYKH IepecedeHus rpadukoB QyHK-
LM

* omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU: MOCJIEI0BATEIBbHOCTH, apupMeTHIECKas
IIpOrpeccusi, FeOMETpUIECcKast POTrPeECCHs;

* pemaTth 3aJayd Ha MPOTPECCUU, B KOTOPBIX OTBET MOKET OBbITh MOTY4YEeH HEMOCPEICTBEHHbIM-
nojcueToM 6e3 mpuMeHeHus Gpopmyi.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:



* KCIIOJIb30BaTh TpaUKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH NJIsl OTpEACNICHUsT HX
CBOMCTB (HauOOJIbIIINE W HAMMEHBIINE 3HAYCHUsS, TPOMEKYTKH BO3PACTaHMs M YOBIBaHUS, 00-
JIACTH MOJIOKHUTEIHHBIX ¥ OTPUIIATEIHHBIX 3HAUCHUH U T.11.);

* HCIIOJIb30BATh CBOICTBA NMUHEHHON (QYHKIMU U ee TpaduK P PEIICHUU 3a/1a4 U3 APYruX
y4€OHBIX IPEIMETOB.

CraTucTHKa U TeOpUs BepOSATHOCTEH

* ViMeTh mpeacTaBieHHE O CTATHMCTUYECKUX XapaKTEPUCTHUKAX, BEPOSATHOCTH CIy4alHOTO co-
OBITHSI, KOMOMHATOPHBIX 33j/1a4ax;

* pewmath HpocTediine KOMOMHATOpHbIE 3aJjaud METOJOM HPSMOro U OPraHU30BAHHOIO Ie-
pebopa;

* IPEJCTaBIATh JaHHbBIE B BUJE TAOJIULI, JUAarpaMm, rpauKoB;

* yuTaTh WH(POPMAILMIO, MPEACTABICHHYIO B BHJIE TaOJUIBI, TUArpaMMbl, Tpaduka;

* OIpeNeNsATh OCHOBHBIE CTAaTUCTHYECKHE XAPAKTEPUCTUKHU UYHCIOBBIX HAOOPOB;

* OLIGHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIINX CITydasiX;

* UMEThb NPEACTABICHUE O POJM 3aKOHA OOJBIIMX YUCENl B MACCOBBIX SIBICHUSX.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:

* OLIEHMBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METOJIOM I1epedopa;

* UMETh NPEACTABICHHE O POJHM MPAKTUYECKH JOCTOBEPHBIX WM MAIIOBEPOSITHBIX COOBITHIA;

* CpaBHUBATh OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTUKH, OJTYUECHHbIE B IIPOLIECCE PELLICHHUS
NPUKJIQJTHON 3329, U3YYCHHUS PEATBHOTO SIBIICHHS,

* OLICHUBATb BEPOSATHOCTb PEAJIbHBIX COOBITHMM M SBICHUH B HECIIOKHBIX CUTYalLlUsX.

TexcToBbIC 3aHa4N

* Pemarh HeclIOXHBIC CIOKETHBIE 3a/1a4d Pa3HBIX THIIOB Ha BCE apuH(PMETHUECKUE ACHCTBHSI,
* CTPOMTBH MOJICIIb YCIIOBUS 331a4H (B BUIC TaOJIMIIbI, CXEMbI, PUCYHKA WA YPAaBHEHHUS ), B KOTO-
PO TaHBI 3HAYCHUS IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMUUH, C IEJIbIO IIOMCKA PEIICHUS 3a/a-
yu;

* OCYHICCTBIIATH CIIOCOO IMOMCKA PEIICHUS 3a7a9d, B KOTOPOM PACCYKJIECHUE CTPOUTCS OT YCIIO-
BUS K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

* COCTAaBIISATH TUTAH PEIICHUS 3a]a4H;

* BBIACISATH ATAIbI PEUICHHS 33/1a4U;

* WHTEPIPETHUPOBATH BRIYUCIUTEIHHBIC PE3YIbTATHI B 33]1a9e, UCCIEA0BATh MMOJIYIEHHOE pPellle-
HHE 3a7a4H;

* 3HATH pa3jMyunue CKOpPOCTel 0OOBEKTa B CTOSYCH BOJIE, MPOTUB TEUYCHUS U TI0 TCUCHHUIO PEKU;
* pelaTh 33Ja41 Ha HaX0XKJIEHUE YaCTH YMCia U YKCIIa 0 ero 4acTu;

* pemaTth 3a7add Pa3HBIX TUIOB (Ha paboTy, HA MOKYIKH, HAa JBUKCHHE), CBI3BIBAIONINX
TPU BETUYMHBI, BBIACNATh 3T BEIUYUHBI M OTHOIICHHS MEXAYy HHUMH,

* HaxOJUTh MPOIICHT OT YHWCJIA, YHUCIO MO TMPOIEHTY OT HEro, HAXOIUTh MPOIICHTHOE CHU-
YKEHUE WU TPOIICHTHOE MOBHIIICHNE BETHUNHBI,

* pelaTh HECIIOKHBIE IOTHYECKUE 3aa9l METOJIOM PacCyKICHUH.

B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:

* BBIJIBUTATh THIIOTE3bI O BO3MOXKHBIX IIPEICTBHBIX 3HAYCHHUSIX NCKOMBIX B 33J1a4¢ BETHMYNH
(enath MPUKUIKY).

Hcropust MaTeMaTHKHU

¢ OnuceIBaTh OTACJIBHBIC BBIJAIOMIUECA PE3YJIbTAThl, IMOJTYYECHHBIC B XOA€ pa3BHUTHUA MaTCMa-
TUKH KaK HAYKU;

¢ 3HaTb HNPUMEPBI MATEMATUUYCCKUX OTKpBITI/Iﬁ U HUX aBTOPOB, B CBA3U C OTE€UYEeCTBEHHOH U
BCEMHUPHOM UCTOPUEH; ITOHUMATh POJIb MaTEMATUKU B pa3BuTuu Poccuu.

MeTtoabl MATEMATUKH



* BpiOupare moaxonsmmidi M3y4eHHBIH METOJ IJIsl PElIeHHs H3y4YeHHBIX THIIOB MaTeMaTHye-
CKHX 3a7ad;

* [IpuBoauThe IpUMEPBHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B OKpYKArOLIEH ACHCTBUTEIBHO-
CTH U NIPOU3BEACHUAX UCKYCCTBA.

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUThCH B 7-9 Kiaccax
(m1s100eceueHNst BO3MOKHOCTH YCIEITHOTO MPOI0JKEHHsI 00pa30BaHUs HA
0a30BOM H YIJIy0JIEHHOM YPOBHSX)

DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH
* OnepupoBaTh/ MOHITUAMHU: OINpEeNieHHuEe, TeopeMa, aKCMOMa, MHOXKECTBO, XapaKTepUCTH-
KM MHOYKECTBA, 3JIEMEHT MHOXECTBA, MYCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, MOJI-
MHO>KECTBO, MPHUHA]JICKHOCTb, BKIIIOUEHUE, PABEHCTBO MHOXKECTB;
* M300pakaTh MHOXKECTBA M OTHOIIICHHE MHOYECTB C TIOMOIIIBIO KPYTOB Diiiepa;
* ONpENENATh MPUHAJICKHOCTh AJIEMEHTAa MHOXKECTBY, OOBEAMHEHHUIO U MEPEeCEUCHUI0 MHO-
JKECTB;
* 3a/laBaTh MHOXKECTBO C IMOMOIIBIO MEPEUUCICHUS 3JIEMEHTOB, CJIOBECHOTO OMUCAHUS;
* OINEPUPOBATH TMOHATUSIMH: BBICKA3bIBAHME, UCTUHHOCTH M JIO)KHOCTb BBICKA3bIBAHUS, OTPHU-
[[aHUE BBICKA3bIBAHUMN, ONEpAllMM HaJl BBICKA3bIBAHUSIMU: W, WIH, HE, YCIOBHBIC BHICKA3bIBa-
HUA (MMIUTUKALINHN ),
* CTPOUTH BbICKA3bIBaHUsI, OTPULIAHUS BHICKA3bIBAaHHIA.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
* CTPOUTH ILIETIOYKH YMO3AKJIIOYCHH HAa OCHOBE HCIOJB30BaHUS MPaBUII JIOTUKH;
* HCIOJB30BaTh MHOXKECTBA, OMEpPAllUU C MHOXKECTBAMH, MX IpaUUecKoe MpeCTaBICHUE
JUTSL OTUCAHMSI PEAIbHBIX MPOLIECCOB U SBICHUM.

Yuciaa

* OnepupoBaTh MOHSATHUSMU: MHOXECTBO HATYPAJIbHBIX YHMCEIN, MHOKECTBO LIETBIX YHCEIl,
MHO’KE€CTBO PallMOHAJBHBIX YHCEI, UPPAlMOHAILHOE YHCIO, KBAJAPATHBIM KOPEHb, MHOME-
CTBO JICWCTBUTEIBHBIX YHCEN, TEOMETPUUECKAs HHTEPHpETAlrs HATypajbHbIX, LEIbIX, palu-
OHAJIBHBIX, JEUCTBUTEIBHBIX YHCENT;

* MOHUMATh U OOBICHATH CMBICT TO3UIMOHHOM 3alMCH HATYPaJIbHOTO YMCIA;

* BBIIOJIHATH BBIYMCIICHHS, B TOM YHCIE C HCIOJIb30BAHUEM IPUEMOB PALIMOHAIBHBIX BbI-
YHCICHUH;

* BBINOJIHATH OKPYIJIEHUE PAMOHAJIBHBIX YUCEN C 3aJaHHOU TOYHOCTBIO;

* CpaBHUBATh PAllMOHAIBHBIE U UPPALIMOHAIBHBIEC YHCIIA;

* MPEACTaBIAThH PAMOHATBFHOE YUCIIO B BUE AECITUUHON IpoOH

* YIOPSIIOYMBATH YUCIIA, 3aITUCAHHBIE B BUJIE OOBIKHOBEHHOMW U JACCATUYHON IPOOH;

» "Haxoauth HOJI 1 HOK uyncen u ncnonbs30BaTh UX NpH pELICHUH 3a1a4.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

* MPUMEHTHh MpaBWIa NPUOTIKEHHBIX BBIYMCICHUN MPHU PEUICHUH MPAKTUYECKHUX 337a4 U
pelIeHu  3a/1a4 APYTUuxX yueOHBIX MPEIMETOB;

* BBINOJIHATH CPAaBHEHUE PE3YJIbTATOB BBIUKMCICHUN NPU PELICHUU ITPAKTUYECKUX 3a7a4, B
TOM YHCJIC TTPUOJIMKEHHBIX BBIYUCICHUM;

* COCTaBJSITb U OLICHUBATh YHWCIIOBBIC BBIPAXKEHUS MPHU PELICHUH NPAKTUYECKHUX 3a7a4 U 3a-
Ja4 U3 APYTUX Y9eOHBIX MPEIMETOB;

* 3alKUCBHIBaTh U OKPYIJISITH YHMCJIOBBIE 3HAYEHHMS PEAIBHBIX BEJIMYHMH C MUCIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxknaecTBeHHbIE TPe00pa3oBaHUs
* OnepupoBaTh MOHATHAMHU CTENEHU C HATYPAJbHBIM I10Ka3aTEJIEM, CTENIEHU C LIEJIBbIM OTpU-
LaTeIbHBIM I10KA3aTeIEM;



* BBINOJIHATH NPEOOpPa30BaHMs IENBIX BBIPAKECHUN: NEHCTBHUS C OAHOYJICHAMU (CIOXKEHUE,
BBIUUTAHUE, YMHOXXEHHE), NEHCTBUA C MHOrOWICHAMH (CIOXKEHHE, BBIMUTAHUE, YMHOKEHHE);
¢ BBIIIOJIHATE PA3JI0OKCHUC MHOI'OYJICHOB HAa MHOXWUTCIMW OIHHUM M3 c11oco0OB: BBIHECEHHE
3a CKOOKY, IpyNIHMpPOBKA, UCIOJIb30BaHUE (HOPMYJ COKPAIEHHOIO YMHOXKECHMUS;

¢ BBIACIIATH KBagpaT CyMMBbI U Pa3HOCTU OJHOYJICHOB,

* packKia/bIBaTh HA MHOKUTENIN KBAJAPATHBIN TpEXUJIEH;

¢ BBIIIOJIHATH npeo6pa3013aHH51 Bblpa)KeHI/IfI, CoACpIKaIIX CTCIICHU C LCJIBbIMH OTpPpULATCIIb-
HBbIMHU I10Ka3aTeJIIMU, IEPEXOAUTh OT 3alUCH B BHJIE CTENEHH C LeJIbIM OTPHULIATEIbHBIM I0-
Ka3aTeJleM K 3alliCu B BUJE Ipo0H;

* BBINOJIHATH NIPE0Opa30BaHUs IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUI: COKpallleHue Apo0ei,
npuBeeHne anreOpandeckux Ipobeil k 00lieMy 3HAMEHATEeNo, CI0XKEHHE, YMHOXXCHUE, Je-
JeHue anredpanyueckux ApoOeil, Bo3BeAeHUe airedpanyeckoi ApoOM B HATYypaJbHYIO U lie-
JYI0 OTPULIATENIbHYIO CTEIICHb;

* BBINOJIHATH [IPEOOPA30BAHUS BBIPAKEHUH, COAEPIKAIIMX KBaJpaTHbIE KOPHU;

¢ BBIACJIATH KBaJpaT CYMMbl WM PA3HOCTHU ABYYJICHA B BBIPAKCHHAX, COACPIKAIIUX KBAl-
paTHbIe KOPHU;

* BBINOJIHATH MPEOOPA30BaHUS BEIPAKEHUH, CONIEPKAIUX MOJTYJIb.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYTHX NPEAMETOB:

¢ BBIIIOJHATH Hpeo6pa30BaH1/m u I[GflCTBI/I?I C 4yucCjiaMu, 3allMCaHHBIMH B CTaHAAPTHOM BH/IC,
* BBINOJIHATH NPE0Opa30BaHMsl aNreOpanyeckiux BbIPaXKEHUH MPH pellieHUH 3aj1ay IpYrux y4ueo-
HBIX ITPEAMCTOB.

YpaBHeHusI 1 HepaBeHCTBA

* OnepupoBaTh NOHATUSAMU: yPaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHHUS, PEIICHUE HEPABEH-
CTBa, PaBHOCWJIbHBIC ypaBHEHHS, OOJIACTh OIPEICIICHUS ypaBHEHUS (HEpPaBEHCTBA, CHCTEMBI
YPaBHEHMI WM HEPABEHCTB);

* pelaTh JIMHEHHBbIE YpaBHEHUS M YpPaBHEHUS, CBOJUMBIE K JIMHEHHBIM C IOMOILBIO TOXK/IE-
CTBEHHBIX Ipeo0pa3oBaHuil;

* pelaTh KBaJlpaTHbIE YPaBHEHUS U YPaBHEHHUS, CBOJIUMbIE K KBaJJPaTHBIM C TOMOUIbIO TOXK/E-
CTBEHHBIX Ipeo0pa30BaHuil;

* pemath ApOOHO-IMHENHHbIE YPAaBHEHUS;

* pemath ypaBHEHHUS CIIOCOOOM pa3lioKEHUS HAa MHOMKUTEIM U 3aMEHbI IEpEeMEHHOM;

P UCIOJB30BaTh METOJ HHTEPBAJIOB JUIsl PEIICHUs ILENbIX M IpOOHO-pallMOHAIbHBIX HEpa-
PCHCTB;

®IpeIIaTh JMHENHBIE YPABHEHUS U HEPABEHCTBA C ITapaMeTPaMU;

AIpEIIATh HECIOKHBIE KBAIPATHBIE YPABHEHHUS C I1ApaMETPOM,;

¥ pEIIaTh HECIOKHBIE CUCTEMBI JINHEWHBIX YPAaBHEHHH C ITapaMeTpamu;

B PELIATh HECIIOKHBIC YPABHEHUS B LIEIBIX YUCIIAX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

* COCTaBIIAThH U PEIIATh JIMHEWHBIE U KBAJIPAaTHBIC YPAaBHEHHUs, YPABHEHUS, K HUM CBOJAIIUECH,
BUCTEMBl JIMHEWHBIX ypaBHEHHM, HEPaBEHCTB NpPU PELICHUH 33/a4 APYruxX yueOHBIX Mpeame-
PoB,

® BBINIOJIHATH OLIEHKY IMPaBJIONOAO0OUS pPe3ysbTaToB, MOJY4a€MbIX HPH PEIICHUU JIMHEHHBIX
@ KBAJpaTHBIX YPAaBHCHUN M CHUCTEM JIMHEHHBIX YPAaBHEHUN W HEPABEHCTB IIPU PEILIEHUU 3a-
Ha4y JPYTUX y4eOHBIX NPEIMETOB;

€ BBIOMpaTh COOTBETCTBYIOIIME YPABHEHUS, HEPABEHCTBA WJIM MXCHCTEMBI JUISI COCTaBJICHUS
MAaTeMAaTHUYECKOW MOJENIM 3aJlaHHON PEATIbHON CUTYAlMH WIN MPUKIIAHON 3a1a4H;

MIYMETh HMHTEPIPETUPOBATH IOJIYYEHHBIM NPU PELICHUM YPABHEHUS, HEPABEHCTBA WJIM CH-
’HTEMBl pE3yJIbTaT B KOHTEKCTE 3aJaHHOW PEaJbHOW CUTyallMy WJIM MPUKIIAHOM 3a1a4u.

T N N W O



DOYyHKIUH

* OnepupoBaTh MOHATHUSAMHU: (DYHKIIMOHAIIbHAS 3aBUCUMOCTH, (GYHKIUS, rpaduk (QyHKINH,
crocoObl 3amanust (PYHKIMU, apryMEHT M 3HadeHue (DYHKIMHU, 001acTh ONpEAeTeHUs U
MHO’KECTBO 3HAU€HUN (QYHKUMU, HYIH (QYHKUIUH, IPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHO-
TOHHOCTh (DYHKIIMH, YeTHOCTH/HEUETHOCTh (PYHKIIUH;

* CTpOUTh TpadUKH JIMHEWHOH, KBaJpaTUIHOW (DYHKIIMI, OOpaTHOMW MPOMOPIIMOHAIBHOCTH,
b

y Ha MpUMepe KBaJpaTUYHOW (YHKIIMH, HCIOIB30BaTh MpeolOpa3zoBaHus rpaduka GyHKIUU
y=f(X) 1 mocrpoenus rpadukos pynkuuity = af(kx+b) + c;

K COCTABJIATh ypaBHEHHUS MPAMOHM IO 33JaHHBIM YCIOBUSIM: IPOXOJSIIEH yepe3 JBe TOUKU C
BRIAHHBIMU KOOpAMHATAMU, IIPOXOIAILIEH Yepe3 NaHHYIO TOUKY U MapajluIeIbHOW JaHHOM Mpsi-
MO,

M HCCIIEOBATh (PYHKIUIO 1O ee TpaduKy;

* HaxOJUThb MHOXXECTBO 3HAUCHUN, HYIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
RBaJPaTUYHON ()YHKIIHH;

M ONEPUPOBATh MOHATHIMH: IOCIEIOBATEILHOCTh, apudMeTndyeckas IporpeccHs, FeOMeTpH-
HECKasi IPOrpeccus;

& pemiarh 3a/1a4 Ha apUPMETHUUECKYIO0 U TE€OMETPUUECKYIO IPOTPECCHUIO.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

Y WIIIOCTPUPOBATh C TMOMOIIBIO Ipaduka pealbHYyI0 3aBUCHMOCTb WIIM MPOIIECC MO UX Xa-
paKkTepUCTUKAM;

T [CIIOJIb30BaTh CBOMCTBA U TpauK KBaApaTUYHOW (YHKIMHU IPH PEHICHUH 3a]ad U3 JIpy-
T'UX Y4eOHBIX MTPEIMETOB.

a

TexcroBble 3axa4n

+ PemaTh mpocThie U CIOXKHBIE 33/1a4H PA3HBIX TUIIOB, a TAKXKE 3a/1a4M MOBHIIICHHON TPYIHO-
CTH;

¢ | deronpyoBaTh PasBhle, KpFTKIe 3amucH Kak MOJIEIN TEKCTOB CIOKHBIX 3a1a4 JJIs IIOCTPOECHHUS
MOMCKOBOMW CXEMBbI U PEIlIeHNUs 3a/1a4;

* pasziuyaTh MOJENb TEKCTa W MOJENb PELICHMs 3aJaud, KOHCTPYHPOBAaTh K OJHOM MOJIENH
pelIeHNs HECIIOKHOM 3a/auyd pa3Hble MOJENH TEKCTa 3a/1a4u;

* 3HaTh U NPHUMEHATh 00a crocoba MOouCKa pemeHus 3aaad (0T TpeOoBaHMS K YCIOBUIO U OT
YCIJIOBHS K TPEOOBAHMIO);

* MOJEJIMPOBATh PACCYKICHUS MPHU IMOMCKE PEIICHUs 3a/ady C MOMOILIBIO Irpad-CXeMbl;

* BBLACJATH ATAIbI PEHICHUS 33/1a4 U COJIEpKaHNE KaXKO0ro JTara;

* yMETh BBIOMPATH ONTUMATBHBIA METOJ] PELICHHS 33/1a4U U OCO3HABaTh BBIOOp METO/a, pac-
CMaTpUBATh Pa3IMUHbIE METO/Ibl, HAXOUTh Pa3HbIE PEIICHUS 3a/1a4H, €CIIH BO3MOXKHO;

* AHAJIM3UPOBATH 3aTPYAHEHUS [IPU PEIICHUH 3a/1a4;

* BBINOJHATH Pa3IMYHbIE MMPEoOpa3oBaHMs MPEATIOKEHHOM 3aJaul, KOHCTPYHMPOBATh HOBHIE
3a/1a4¥l U3 IaHHOM, B TOM Yuclie 0OpaTHbIE;

* WHTEpNpPETUPOBATh BBIYUCIUTEIbHBIE PE3YNbTAaThl B 3aJaye, UCCIEN0BATh MOIYYEHHOE pe-
HIEHUE 33]a4H;

* aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYallMd B3aWMHOI'O PACIOJIOKEHUS ABYX OOBEKTOB U
MU3MEHEHHE MX XapaKTEPUCTUK IIPU COBMECTHOM JIBHIKEHUH (CKOPOCTb, BPEMsI, PACCTOSHUE)
IIPU PEIIeHUH 3a]a4 Ha JIBM)KEHUE ABYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTHUBOIMOIOKHBIX
HATPABIICHUSX;

* HCCIeIOBaTh BCEBO3MOXKHBIE CUTYAllMd IMpHU PEIICHWU 3ajad Ha JBHXKEHUE IO peKe, pac-
CMaTpHUBaTh Pa3HbIE CUCTEMBI OTCUETA;

* pelaTh pa3HOOOpA3HbIE 33/1aYU «HA YaCTU»,

* pemarb U 00OOCHOBBIBaTH CBOE pELICHHE 3a/ay (BBIIECNIATH MATEMaTHUECKYIO OCHOBY) Ha
HAXO0X/IEHHE YaCTH YMCIIa M YUCJIa IO €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICa IpOOH;



¢* OCO3HaBaTh U 06’L5ICHSITI> HICHTUYHOCTL 3aJla4 pPa3HbIX THUIIOB, CBA3BIBAIOIINUX TPHU BCIINYU-
HbI (Ha paboTy, Ha TIOKYIKH, HA IBUYKEHKE), BBIICIIATh OTH BEJIHMYUHBI U OTHOIICHUS MEKIY
HUMH, TPUMEHATh MX IPHU PEHICHUH 3a]ad, KOHCTPYHPOBATh COOCTBEHHBIE 3aau YKa3aHHBIX
THIIOB,;

¢ BJIaACTb OCHOBHBIMU MCTOJAaMM PCHICHUA 3aJa4 Ha CMCCH, CIIJIaBbl, KOHIICHTPAIUH,

* pemiaTh 3aJa4d Ha MPOICHTHI, B TOM YHCIE, CJIOXHBIC MPOICHTHI ¢ 00OCHOBAaHHEM, HC-
MOJIE3YS Pa3HbIE CTIOCOOBI;

* peliaTh JOrHYeCKUe 3aa4l Pa3HbIMU CIIOCOOAMH, B TOM YHCIIE, C IBYMs OJIOKAMH U C TPEMS
0JI0KaMH TaHHBIX C IIOMOILBIO TAOIHII;

* peliaTh 337a4M 10 KOMOMHATOPHUKE U TEOPUH BEPOATHOCTEH Ha OCHOBE UCIOJIb30BaHUS H3Y-
YCHHbIX MCTOJ0B U 000CHOBBIBATH PCHICHUC,

* pelIaTh HECJIOXKHBIC 3a1a491 110 MATEMAaTHYECKON CTAaTUCTHKE;

* OBJIAJICTh OCHOBHBIMHU METOJAMH PEIICHHUs CIOXKETHBIX 3aj]a4: apu(METUUYECKHH, anredpa-
UYCCKHA, 1mepedop BapHaHTOB, T'€OMETPUYCCKUIA, TpaduIeCcKuil, IPUMEHATh X B HOBBIX 110
CpaBHCHHIO C U3YUCHHBIMU CUTYyalUAX.

B noBceHEeBHOI JKU3HU M IIPH H3YyYEeHHUH JAPYTUX MPeIMeTOB:

* BBIICIIATH MPHU PCIICHUM 3a7a4 XapaKTEPUCTHKH pacCMaTpUBAcMOM B 3ajlaue CHTYaIlWH,
OTJIMYHBIC OT PeabHBIX (TE, OT KOTOPBIX aOCTPArupoBaIkCh), KOHCTPYHPOBATh HOBBIC CHTYya-
oUun € y4€TOM OTHX XapaKTCPUCTHUK, B HACTHOCTHU, IPHU PCHICHHWH 3aJa4 Ha KOHUCHTpPAIUH,
YUYUTBHIBATh IUIOTHOCTH BEIIECTBA;

* pemiath ¥ KOHCTPYMPOBATH 3a7a4l Ha OCHOBE PACCMOTPEHHUS PEATbHBIX CUTYallui, B KOTOPBIX
He TpeOyeTCsl TOUHbBI BHIYUCIUTEIbHBIN PE3yiIbTaT;

* pemiaTh 33Jaud Ha JABMKCHHUE IO PEKE, pacCMaTpUBas pa3Hble CHCTEMBI OTCYETA.

CTaTHUCTHKA ¥ TEeOPpHUs BEPOATHOCTEH

* OnepupoBaTh MOHATHUSAMH: CTOJOYATHIE U KPYrOBBIE JHArpaMMbl, TAONUIIBI TAHHBIX,
cpeaHee apudmeTndyeckoe, MeanaHa, HaunOoJbIIee W HAMMEHbIIEe 3HAUYEHUS BBIOOPKH, pas-
MaX BBIOOPKH, TUCHEpPCUs M CTaHAAPTHOE OTKIOHEHHE, CIydaiHas U3MEHUHUBOCTH;

* U3BJIEKaTh WH(OpPMAIIMIO, MPEJACTABICHHYIO B TaONWIlaX, HA IUarpaMmax, rpadukax;

* COCTaBISATh TAOJMIIBI, CTPOUTH AMArpaMMbl U TpadUKU HAa OCHOBE JAaHHBIX;

* OINEPUPOBATH MOHATUSIMH: (PAKTOPUAT YHUCIA, TIEPECTAHOBKU W COYETAHUSI, TPEYTOJIbHUK
ITackans;

* MPUMCHSATH MPABWIO MPOW3BEICHHS IPH PEIICHUH KOMOWHATOPHBIX 3a7ad;

* ONEepUPOBATHh MOHATHUSIMU: CIYYaWHBIA OMBIT, CIy4alHBIM BHIOOD, UCIIBITAHUE, AJIEMEHTap-
HOE cllydailHoe coOBbITHE (MCXO), KJIACCHUYECKOEe OMpeIeNieHne BEPOSITHOCTH CIy4alHOTO
COOBITHSI, OTepaIuy Haj CIy4ailHBIMU COOBITHSIMH,

* MPEACTaBIATh HHPOPMAIUIO C IIOMOILBIO KPYroB Diijepa;

* pelaTh 33J]a41 Ha BBIYMCIICHHE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C MIOMO-
IbI0 KOMOMHATOPUKH.

B noBce1HeBHOM KU3HM ¥ NIPU U3YYEHHH JAPYTUX MPeIMETOB:

* W3BJIEKaTh, MHTEPIIPETUPOBATh U NpPeoOpa3oBbIBaTh MH(OPMALMIO, IPEJICTABICHHYIO B
Tabluiax, Ha Juarpammax, rpadukax, OTpa)karollyl CBONCTBA M XapaKTEPUCTUKU PeaTbHBIX
MPOLECCOB U SIBJICHUI;

* ONpENENATh CTATHCTUYECKUE XapaKTEPUCTUKUA BBIOOPOK IO TabIuIlaM, Juarpammam, rpa-
¢buKaM, BBIOJTHATH CpPaBHEHHE B 3aBHCHMOCTH OT IIEJIM PEIICHUS 3aa4H;

* OIICHUBATh BEPOSTHOCTH pPeaTbHBIX COOBITUH U SBICHUH.

Hcropust MaTeMaTHKHU

° XapaKTepnsoBaTb BKJIaA BBIJAOINHUXCA MATEMATUKOB B Pa3BUTHEC MATCMAaTUKU U MHBIX
HaY4HBIX o0JacTeif;

¢ IMOHMUMATh POJIb MAaTEMATUKH B Pa3BUTUU Poccum.



MeTtoabl MATEMATHKH

* Vcnonb3yda HM3ydeHHBIE METOMAbI, MPOBOJIUTH JI0KA3aTEIbCTBO, BHIMOJHITH ONPOBEPKEHNUE;
o BBIGI/IpaTB I/I3y‘-IeHHLIe METOAbBI U UX KOMGI/IHaI_[I/II/I JUIA peH_IeHI/ISI MaATEMATHYCCKUX 3aJa4,
* HUCIOJIb30BaTh MaTeMaTUYECKUE 3HAHUS JUISl OMMCAHUS 3aKOHOMEPHOCTEH B OKpYKaloIIeH
I[CﬁCTBI/ITG.HBHOCTH )41 HpOI/I3Be,[[€HI/ISIX I/ICKyCCTBa;

* IPUMEHSTh MPOCTEHIIME MPOTrpaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHbBIC CH-
CTCMbI HpI/I peLHeHI/II/I MaTeMaTU4YCCKHUX 3a/1a4.

Il. COAEP)KAHUE YYEBHOI'O IIPEIMETA

Yucnaa

PanuonanbHble ynciIa

MHOKeCcTBO panMOHaNbHbIX 4Kcell. CpaBHEHHE pPalMOHAIBHBIX YHCEIN.

JleficTBus ¢ palMOHAIBHBIMU 4uciIaMU. I[IpeacraBieHue pannOHAIbHOIO 4uCiIa
JECATUYHOH IpOObIO.

HppanuoHajbHble YHCIA

[TonsiTve nppaMOHAIBLHOrO ynciia. Pacrio3HaBaHMe HPPALIMOHAJIBHBIX YHCEIL.

[Tpumeps! nokazatenbeT B anredpe. MppanuonansHocTs yucia. [IpuMenenne B reomeTpun.
CpaBHeHue HMppaLMOHAIBHBIX 4Ynceld. MHOXKECTBO IEHCTBUTEIBHBIX YHUCEIN.

ToxaecTBeHHBIE TPeOOPa30BaAHMA

YucJioBble U OYKBeHHbIE BbIPaKEHHS

Beipaxxenue ¢ nepemeHHoW. 3HaueHue BblpakeHHs. IlojcTaHoBKa BbIpaXKeHHUN BMECTO Mepe-
MEHHBIX.

[eabie BbIpaKeHUS

CreneHb ¢ HaTypalbHBIM TIOKa3zareilieM U ee cBoiicTBa. [IpeoOpazoBaHus BEIpaKEHUM, CO-
JIep KalUX CTETIEHU C HAaTypalbHbIM [10KA3aTEJIEM.

OpHowieH, MHOroOwIeH. JIeHCTBUS ¢ OJHOYJIEHAMH W MHOTOYIEHAMH: CJIOKEHUE, BBIYMUTA-
HUe, yMHOXeHHe. PopMysbl COKPALIEHHOTO YMHOXKEHUS: pa3HOCTh KBaJpaToB, KBaJpar
CyMMBI U pa3HOCTU. Pa3noxeHue MHOrodjeHa Ha MHOKUTEJIN: BHIHECEHHE OOIEro MHOXKH-
TeJs 32 CKOOKH, TPYNIHUPOBKA, IPUMEHEHUEe(DOPMYT COKpPAIllEeHHOT0 yMHO)XeHUs. KBajgpaTHbIi
TPEXWIEH, Pa3IoKEHUE KBAJPAaTHOTO TPEXUIeHa Ha MHOXKHUTEIIH.

JIpo0HO-paliOHA/IbHBIE BbIPAKEHUS

Crenenp c uensiM nokaszareneMm. [IpeoOpasoBanue ApOOHO-IMHENHBIX BBIPAXKEHUN: CIIOXKe-
HUe, YMHOXEHHe, NeneHue. AnreOpandeckas aApoOb.

JlonycTuMble 3Hau€HUs MEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX BBIPAKEHUSX.

Coxkpamienue anredbpanmdeckux apoOeit. IlpuBenenue anredpanueckux apoOeit k oOriemy
3HamMeHaTento. JlelcTBust ¢ anreOpandecKuMu JIpOoOsSMH: CIIOKEHHUE, BRBIYUTAHUE, YMHOXKEHUE,
JIEJIEHNE, BO3BEICHHE B CTEIICHD.

[TpeoOpa3zoBanre BbIpaXeHU, COAEPIKALUX 3HAK MOTYJIS.

KBanpaTHbie kopHn

Apudmernueckuil kBaapaTHbi KopeHb. [IpeoOpa3oBaHMe BbIpaxXKeHH, colepKalUX KBaj-
paTHbIE KOpHHU: YMHOJKEHUE, NIEJIEHHE, BBIHECEHHWE MHOXUTENS U3-110]1 3HaKa KOpHs, BHECE-
HUE MHOXUTEJIS O] 3HaK KOPHSI.

YpaBHeHus1 M HEpaBEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBAa 4YMCIIOBBIX PAaBEHCTB. PaBEHCTBO € IEpEMEHHOM.
YpaBHeHUs

[TonsiTue ypaBHEHUS M KOpHs ypaBHeHus. llpeicraBieHue O paBHOCHJIBHOCTH YpaBHEHUU.
Ob6nactp ompeneneHust ypaBHeHHs (00JIaCTh JOMYCTUMBIX 3HAYCHUN TIEPEMEHHOI).



JIuneiiHOe ypaBHeHHE U €r0 KOPHU

Pemienne nuHelHbIX ypaBHeHUW. JIMHEWHOE ypaBHEHHE C TapaMETpPOM.

KonuyecTBO KOpHEH JMHEHMHOrO ypaBHEHHs. PellleHne NMHEHMHBIX ypaBHEHMU C Iapamer-
poM.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBanparssle ypaBHeHus. Henonnble kBagpaTHele ypaBHEHUs. JJUCKPUMUHAHT KBAaAPaTHOTO
ypaBHeHus. @opMyna KopHed KBajapaTHOro ypaBHeHusi. Teopema Buera. Teopema, oOpat-
Hasi TeopeMme Buera. Pemenue kBajpaTHBIX ypaBHEHUI:UCIOJIb30BaHUE (HOPMYJIIBI LIS
HAXOXXJCHUS KOpHEH, rpaduyeckuii METO PelIeHHs, Pa3IoKEHHE HA MHOKUTEIH, T10100D
KOPHEH ¢ UCIOIb30BaHUEM TeopeMbl Buera. KosmuecTBo KOpHEH KBaJpaTHOIO ypaBHEHHS B
3aBUCHUMOCTH OT €r0 JUCKPUMHHAHTA. BUKBaJIpaTHblE ypaBHEHHs. YpPaBHEHUS, CBOJUMBIE K
JMHEMHBIM U KBaZpaTHbIM. KBaspaTHbIe ypaBHEHUS C IapaMETPOM.

JIpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue mpocredmux IpoOHO-TMHEHHBIX ypaBHEHMH. Pemenue apoOHO-

palMOHATBHBIX YpaBHEHUNA. MeTO/bl pelleHus] ypaBHEHHN: METOJbl PaBHOCHIIBHBIX MpeoO-
pa3oBaHui, METOJ] 3aMEeHbl MEepeMEeHHOM, rpadudeckuil meron. McnoabzoBaHue
CBOMCTB(YHKIIMI IpU pELIEHUH YPAaBHEHUH.

IT

Y

fucremMmbl ypaBHeHUH

¥paBHEHHE C ABYMs NEpeMEHHbIMU. JIMHENHOE ypaBHEHUE C JBYyMs IepeMeHHbIMU. [Ipsamas
RaK rpaduyeckas HHTEpIpeTalys JUHEHHOr0 YpaBHEHUS C BYMS [IEPEMEHHBIMHU.

#loHsATHE cHCTEMBI ypaBHEHUH. Perienre cuctemMsl ypaBHEHUN.

¥letoap! pelieHUs] CHUCTEM JMHEWHBIX YpAaBHEHMH C ABYMS IE€pPEeMEHHBIMU: rpaduuecKuii
BIETOJ], METOJ| CJIOKEHUSI, METOJI IIOJCTAaHOBKH.

CricTeMbl IMHENHBIX YPABHEHHUN € IaPaMETPOM.

HepasencrBa

Yucnossle HepaBeHcTBA. CBOMCTBA 4YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeasMBOCTH Hepa-
HEHCTB IPH 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBencTBo ¢ mepemenHoil. CTporue u HecTporue HepaBeHcTBa. OGacTh OnmpeseneHus He-
paBeHCTBa (00J1aCTh JOMYCTUMBIX 3HAUYEHUHN IIEpEMEHHOMN ).

Pelenre TMHENHBIX HEPABEHCTB.

KBanpatHoe HepaBEHCTBO U €ro pelieHus. PemieHue KBajpaTHBIX

HEPaBEHCTB: UCIOJIb30BaHNE CBONCTB U IpaduKa KBAAPaTUYHON (GYHKLUHU, METOJ

aHTepBa N QR B @HIcHEDR A A KEAAPATHOTO HEPABEHCTBRA.

Remienne nenbix ¥ ApoOHO-PALMOHATIBHBIX HEPABEHCTB METOJIOM

AHTEPBAJIOB.

CucreMbl HEPaBEeHCTB

€1cTeMbl HEPaBEHCTB C OJIHOM NepeMeHHO|. Perienne cucteM HEpaBeHCTB C

§/IHOW TepeMEeHHON: JIMHEHHBIX, KBaJpaTHbIX. M300paskeHHe pelIeHus CUCTEMbI
HEPABEHCTB Ha YMCJIOBOU MPSIMON. 3aMKCh PEILIEHUS] CUCTEMbI HEPABEHCTB.

e

DOyHKIUHA

Vonsitue pynkumnu

plekapToBbl KOOpAMHATHI Ha IJIOCKOCTH. POpMUpPOBaHHE MPEACTABIEHUN O METaNpeIMETHOM
HOHATUH «KOOPJAMHATHDY. CrocoObl 3amaHus (GYHKIMNA: aHATUTUYECKHH, rpaduyeckuii, Tad-
BuuHblil. ['paduk dynxuuu. [Ipumeps! QyHKIMIA, MOTydaeMbIX B IPOLIECCE HCCIEAOBAHUS
Pa3JINYHBIX pPEeAJIbHBIX MPOLECCOB M pElIeHUs 3a1ad. 3HaueHue (yHKIUM B Touke. CBOM-
eTBa (YHKIMIi: 00J1aCTh ONpPENENIeHUs, MHOXKECTBO 3HAYCHHM, HYJIH, MPOMEXYTKH 3HAKOIO-
HTOSHCTBA, YETHOCTH/HEYETHOCTh, NMPOMEXYTKH BO3pacTaHHs W YObIBaHHs, HauOoOJblIee U
HauMeHbIee 3HaueHwus. MccmenoBanue GyHKIuM mo ee rpaduky.

klpencraBnenne o6 acumnrorax. HenpeprsiBHOCTh (hyHKIIMU. KycouHo- 3ajaHHbIe (QYHKIIMH.

[ =~ o]



JIuneiinas pyHKIUsA

CgoiicTBa u rpaduk JTUHEHHON (PYHKIUU. YTIOBOH KOIPPUIIUEHT MPSMOi.

Pacnionoxxenne rpaduka JIMHEWHON (QYHKIMM B 3aBUCUMOCTH OT €€ YriOBOTro KO3 QuIueH-
Ta U cBoOoAHOro uineHa. Haxoxaenue kod(pUIMEHTOB JHHEHHON PYHKIMU TO 3aJaHHBIM
YCIOBUSIM: TPOXOXKJACHUE NPSAMOM uepe3 JBE TOYKU C 3aJaHHBIMM KOOpJMHATAMM, IPOXOXK-
JICHWE MpsIMOM 4Yepe3 JaHHYI0 TOYKY W MapajlyieIbHOW JAHHOW MPSAMO.

KBagparuunas pyHkuus

CroiicTBa u rpaduk kBaapatnuHod ¢yHkuuu (mapadona). IToctpoenue rpaduka kBagpaTuy-
HOU (yHKIMHU 10 ToukaMm. Haxoxaenue Hynel KBaapaTHUHOW (YHKIIMK, MHOXKECTBA 3HAYCHU,
MIPOMEKYTKOB 3HAKOMOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHast NPONOPUHOHAIBHOCTH

C

Bpaduku ¢ynkumii. [IpeoOpasoBanue rpaduka ¢ynkuun Yy = f(X) s mocrpoenus rpadukos
¢yukuumii Buga y = af(kx+b) +c.

il

plociienoBaTe IbHOCTH M POTrPecCHu

HucnoBas nocienoBaTebHOCTh. [IpUMEpPBI UNCIOBBIX MTOCIEA0BATEIBLHOCTEN.

HeckoHeunble OCIE10BaTENBHOCTU. ApuMeTHIecKasi MPOrpeccus 1 ee CBOMCTRA.
Feomerpuueckas nporpeccus. @opmyrna o0IIero WieHa U CyMMBI N IEPBBIX WICHOB apu(MeTH-
KECKOM W reoMeTpuyeckoil mporpeccuil. Cxopsimascs reoMeTpuyeckasi Iporpeccusi.

B

Pemenne TekcToBBIX 32024

$anauu Ha Bce apudpMeTHUecKHe AeHCTBUS

Remenne TekcToBeIX 3amau apupmMeTuueckum crnocoOom. Mcrmomp3oBanue TaOauIl, CXeM,
HEpPTEXKEH, APYTUX CPEeACTB IPEICTaBICHUS IaHHBIX IPH PEILICHUU 3aJauu.

Bagaum Ha 1BUKeHHUE, PA0OTy M MOKYIIKH

AHAIN3 BO3MOXKHBIX CUTYaIMi B3aMMHOTO PACIIOJIOKEHHUS OOBEKTOB IPH UX JBHYKEHUH, COOT-
HOIIIEHUSI 00BEMOB BBITIONHSAEMBIX pa0OT MPH COBMECTHOU paboTe.

Banaum Ha yacTu, 10J1M, NPOLEHTHI

Pemenne 3a1a4 Ha HaXOX/IEHNE YaCTU YMCIIa M YUCIIA 110 €ro 4acTh. Penenue 3a1a4y Ha MpOLIEH-
¥o1 1 oM. [IpuMeHenne nponopuuii Mpu peleHny 3a1ay.

Jlornuyeckue 3agaun

Pemdimeepoonacckux 3agad. PemieHue jgormyeckux 3agad ¢ MOMOIBIO rpados, Tabaui.
OcCHOBHBIE METOJIbl PEIICHUs TEKCTOBBIX 3ajay: apu(pMeTHUecKUui, anredpandeckuii, mnepe-
@op BapuanTOB. IlepBUuHBIE TpeICTaBIEHUS O IPYTUX METOJaX pelieHus 3anad (reoMeTpu-
YyecKue U rpauyeckue MeTobl).

+

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

Cratiacyra |, y = 301, y = [X|

TabGnuuHoe u rpaguyeckoe MnpeacTaBieHHe JaHHbIX, CTOJIOUaThIe U KPYTOBbIE JHarpaMMBl,
rpaduky, NpUMEHEHHE AWarpaMM U TpaUKOB JUIsl OMHCAHMS 3aBUCUMOCTEH pealbHbIX Be-
JMYUH, U3BJIeUeHNe HHPOPMALIUU U3 TaONIUI, TUarpaMM U rpapukoB. OnucaTelbHble CTaTH-
CTUYECKHE TIOKa3aTeJIM YHCIOBBIX HAOOPOB: cpeaHee apupMETHIECKOe, MeInaHa, HanOoIbIIIee
Y HalMEHbllIee 3Ha4eHMs1. Mepbl pacceMBaHus: pa3Max, AUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE.
CiyqaiiHass U3MEHUYMBOCTb. 3MeHuUMBOCTh Ipu HM3MepeHusx. Pemraromme npasuiia. 3akOHO-
MEPHOCTH B U3MEHYMBBIX BEIMUMHAX.

Cayuaiinble cOObITHSI

Crnyyaiinbple ONBITHI (3KCIIEPUMEHTHI), AJIEMEHTapHbIE CilydaiiHble coObITHsA (Mcxo/bl). Bepo-
ATHOCTH AJIEMEHTapHbIX COOBITUH. COOBITHS B CIIy4alHBIX SKCIIEPUMEHTAaX M OJIaronpusT-
CTBYIOLIHME >JIEMEHTapHbIe COOBITHS. BeposTHOCTH ciaydalHbIX cOOBITHN. ONBITHI C paBHO-
BO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Knaccuueckne BepOATHOCTHBIE OIBITHI C HCIOJIb30BAHUEM MOHET, KYOMKOB.



[IpencraBiaeHne coObITUH C TOMOMLIBIO nuarpamMm Oinepa. I[IpoTHBOMONOXKHBIE COOBITHS,
oObemMHEeHnEe W TiepecedeHue coObITuid. [IpaBmio cnoxxeHus BepositTHOCTel. CiydaliHbIN BbI-
oop. [IpeacraBneHue skcnepuMeHTa B BUJIE A€peEBa.

HeszaBucumble COOBITHS. YMHOXEHHE BEPOATHOCTEH HE3aBUCHMBIX COOBITHH.
[TocnenoBarenbHble HE3aBUCHMBbIE HCHbITaHUA. [IpencTaBieHre O HE3aBHUCHMBIX COOBITHSX B
JKU3HH.

DJIeMeHTbl KOMOMHATOPUKH

[TpaBuino yMHOXEHHs, NEpPECTAaHOBKM, (axkTopuan yuciaa. CouyeTaHus M YUCIO COYETaHMH.
@opmyna yucna couetanuid. Tpeyronpuuk [lackans. OnbIThl ¢ OOJNBIIMM YHCIOM PAaBHOBO3-
MOJKHBIX 3JIEMEHTApHBIX COOBITMH. BbluMcieHne BEpOSTHOCTEN B ONBITAX C IPUMEHEHUEM
KoMOuHaATOpHBIX opmyn. Mcnbitanus bepaymm. Yenex u Heynada. BepostHocTH coObITHit
B cepuM ucnbiTaHui bepHysiu.

Cay4aiiHble BeJIMYMHBI

3HAKOMCTBO CO CIy4allHbIMHM BEJIMYMHAMU HAa IPUMEpPax KOHEYHBIX JUCKPETHBIX Cllydaii-
HBIX BeJWuyuH. Pacnpenenenue BepostHocTel. Maremaruueckoe oxkupanue. CBolicTBa Ma-
TemMaTtudeckoro oxujanus. [lonstue o 3akoHe OospmMx uucen. M3mepeHue BeposSTHOCTEM.
[IpumeHeHne 3aKOHa OOJIBIIMX YHCENl B COLMOJIOTUH, CTPaXOBaHUH, B 3PaBOOXPAHEHUH,
oOecrieyeHUH 6E30IIaCHOCTH HACEJIEHUs B UPE3BbIYAMHBIX CUTYaLUsX.

I1l. TEMATHYECKOE IINTAHUPOBAHUE

Tema KoJsnuecTBo 4acoB
| 11
3 yac.B Hee- 4 yac.B Heae-
JII0 JIIO
7 KJIACC
I'naBa 1. BeipaxkeHusi, TOXK/1€CTBa, ypaBHEHUS. 23 26
['maBa 2. ®yHKIUN. 11 14
I'maBa 3. CreneHs ¢ HaTypaJIbHBIM [TOKA3aTEIEM. 11 15
I'maBa 4. MHOTOUJIEHBI. 18 22
['maBa 5. ®opMyIibl COKpPAIIEHHOTO YMHOXKEHUSI. 18 23
I'maBa 6. CucreMbl TMHENHBIX YPaBHEHUH. 15 17
[ToBTOpEHMeE. 6 9
8 KJIACC
['maBa 1. ParmoHanbsHBIC qpoOH 23 30
I'naBa 2. KBajgpaTHble KOpHH. 19 25
I'maBa 3. KBajgpaTHble ypaBHEHUS. 21 30
I'maBa 4. HepaBeHcTBa 20 24
I'maBa 5. CreneHs ¢ 1eNbIM NMOKa3aTeneM. JJIeMEHTHI CTATHCTUKH. 11 13
IToBTOpenwue. 8 14




9 KJIACC

I'naBa 1. KBagpatnunas ¢pyHKuus. 22 29
I'maBa 2. YpaBHEHUs U HEPABEHCTBA C OAHOM MEPEMEHHOI. 14 20
I'maBa 3. YpaBHEHUS 1 HEPABEHCTBA C IBYMS IIEPEMEHHBIMH. 16 21
I'maBa 4. ApudmeTndeckas ¥ reoMeTpHIECKast IPOTPECCHH. 17 24
I'maBa 5. DneMeHTB KOMOWHATOPHUKY M TCOPHH BEPOSTHOCTEH. 13 17
IToBTOpeHue. 19 28




