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PABOYAS ITPOITPAMMA

y4eOHoro npeamMera «MaremaTtuka»

(yrayOJ€HHBIA YPOBEHD)

JIJIsI 00yUJaIIuxcsa 9 KaccoB

r.o. Toapsarru - 2024



PABOYAS ITPOT'PAMMA YYEBHOI'O ITPEJIMETA «MATEMATHKA:
AJITEBPA, TEOMETPUS», 9 KITACC

Pabouyasi nporpamma y4yeOHoro npeamera «Marematuka: Aaredpa, I'eomerpus», 9 kiace
COCTaBJi€Ha B COOTBETCTBUU C (eAepalbHbIM TOCYAAPCTBEHHBIM 0O0pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO 00IIero o0pa3oBaHMs, OCHOBHOW 0Opa30BaTeNbHOW HPOTPaMMOil OCHOBHOTO OOIIETO
obpazoBanns MBY «lllkona Ne 70» u ¢ yuerom aBTOpCKOM paboueit mporpammbl A.I'. Mep3isika,
B.b. Tlomonckoro, M.C. fxump, E.B. bynko «Anrebpa» mis 7-9 Ki1accoB ¢ yriayOJCHHBIM
M3y4eHHEeM MaTeMaTHKH, aBTOpCKOW paboueit mporpammsel JI.C. ArtanacsHa, B.®. Bbyry3osa, C.b.
Kanomuesa «I'eomeTrpus». 7-9 kiacchl.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA: AJITEBPA, TEOMETPUS», 9 KJIIACC

JIN4YHOCTHBIE pe3yJbTarbl:

1. BocnuTtanue poCCUMCKOW TIpaXxJaHCKOW HWISHTHUYHOCTH: NATPUOTU3M, YBAKEHUE K
OteuecTBy, HpPOLUIOE W HACTOSIIEE MHOIOHALMOHAJIBHOTO Hapojga Poccum; oco3HaHue cBoei
STHUYECKON MPUHAJIEKHOCTU, 3HAHUE HUCTOPHUH, S3bIKAa, KYJIbTYpPhl CBOErO Hapoja, CBOEro Kpas,
OCHOB KYyJBTYPHOT'O HacjeAuss HapoioB Poccun M dYeoBeuecTBa; yCBOCHHE T'YMaHUCTHYECKHX,
JEMOKPAaTUYECKMX U TPAJAULIHUOHHBIX LIEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUKCKOrO OOIIECTBA;
BOCIIUTAHHUE YyBCTBA OTBETCTBEHHOCTH U J0JTa nepe PoauHoi;

2. ®opMHpPOBAaHUE OTBETCTBEHHOIO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
o0yJaromuxcss K CaMOpa3BUTHIO M CaMOOOpPa30BaHMIO HA OCHOBE MOTHBAIMKM K OOyYEHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO JAajbHEHIIeld HHAWBUIYaTbHOW TPACKTOPHH
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpPE Npodeccuii U MpodheCCUOHATBHBIX MPEANIOYTCHUN, C
y4E€TOM YCTOMUYMBBIX TIO3HABaTEeNbHBIX MHTEPECOB, a TaKke Ha OCHOBE (OPMHUPOBAHUS
YBaKUTEIBHOTO OTHOIIEHUS K TPYY, Pa3BUTHS ONBITA YYACTHS B COLIMAIIBHO 3HAUUMOM TPY/IE;

3. ®opMHpPOBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAyKH W OOIECTBEHHOW MPAKTUKHU, YUYUTHIBAIOIIETO COIMATIBLHOE, KYJIbTYPHOE, SI3bIKOBOE,
JyXOBHOE MHOT000pa3ue COBPEMEHHOTO MHPa;

4. ®opmHpoBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U J0OPOXKENATEIbHOIO OTHOLIEHUS K
JPYrOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEPE, IPAKJAHCKON MO3ULINH,
K UCTOPUHU, KYJIbTYpPE, PEITUTUH, TPAAUIINAM, SI3bIKaM, IEHHOCTSAM HapoJ0B Poccuu u Hapo10B Mupa;
TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAlOr C JAPYTMMH JIIOJABMH W JOCTHUTaTh B HEM
B3aMMOTIOHUMAaHUS;

5. OcBoeHHE COIMANBbHBIX HOPM, IPAaBHJ MOBEACHUA, pojie u (GopM coluanbHON KU3HU B
rpynmnax M cooOIIecTBax, BKJIIOYAs B3pPOCIbIE U COIMAJIbHBIE COOOIIECTBA; y4acTHE B IIKOJIbHOM
CaMOyMNpaBlieHUH U OOIIECTBEHHON »W3HM B TMpeleiax BO3PACTHBIX KOMIIETEHIUH C Yy4eTOM
PErHOHANIBHBIX, STHOKYJIBTYPHBIX, COITUATBHBIX U IKOHOMHUYECKUX OCOOCHHOCTEH;

6. Pa3zBuTre MOpaTbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHHH MOpPAIbHBIX MpoOiieM Ha
OCHOBE JTMYHOCTHOT'O BbIOOpA, (OPMHUPOBAHNE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO TOBEACHMUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKAM;

7. ®opMHpPOBaHNE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHWU W COTPYIHHYECTBE CO
CBEPCTHHUKAMH, IETHbMHU CTapIIEro U MIAAIIEro BO3pacTa, B3POCIBIMU B TIPOIlecce 00pa3oBaTeNbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeJ0BaTeNbCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIbHOCTH;

8. dopmupoBaHUE [IEHHOCTH 3JI0POBOTO M 0€30mMacHOro o0pasza >KW3HH, YCBOCHHE MPaBUII
WHJIUBUIYAIBPHOTO ¥ KOJJIEKTHBHOTO O€30MacHOTO0 TIOBEACHHS B YPE3BBIUAWHBIX CHUTYaIUSX,
YIPOKAOUIUX JKU3HU U 3J0POBBIO JIFO/IEH, TPaBUJI MOBEICHMS Ha TPAHCIIOPTE U HA JOPOTrax;

9. ®opmMHupOBaHHE OCHOB JKOJOTUYECKOW KYJIbTYPhl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO  HKOJOTMYECKOTO MBIIUICHUS, PA3BUTUE OMNbITA HKOJIOTHYECKH OPUEHTUPOBAHHOU
pedIeKCHBHO-OIIEHOYHON U MTPAKTUUECKON JEATENHHOCTH B )KU3HEHHBIX CUTYAIlUX;

10. Oco3nHaHue 3HAa4YeHHWs] CEMbH B JKM3HM YEIOBEKa M OOIIECTBa, MPUHSATHE IEHHOCTH
CEMENHOM )XU3HHU, YBAXXUTEIIBHOE U 3a00TJIMBOE OTHOIICHUE K WICHAM CBOEH CEMbH;



11. PazBuTne 3CTETUYECKOTO CO3HAHUS YEPEe3 OCBOCHUE XYI0KECTBEHHOIO HACJEeAsl HApOJIOB
Poccuu u Mupa, TBOpUECKOM AEATENHHOCTH SCTETUYECKOTO XapaKTepa,;

12. KpuUTHYHOCTH MBINIUICHHS, WHUIIMATHBA, HAXOAYHUBOCTb, AKTHUBHOCTH IIPU PpPEIICHUU
MaTEMaTHYECKHUX 3aad4.

MertanpeamMeTHble pe3yJibTaThl:

1) yMeHue caMOCTOSTENBHO OMPENeNsITh IEIH CBOCTO0 OOydYeHUs, CTaBUTh U (POPMYITUPOBATH
Ui ceOsl HOBbIE 3aJlauM B yuyeOe U MO3HaBaTeNIbHOM NesATEIIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOCH ITO3HABATEIbHOM ACATCIBHOCTH;

2) yMeHHE CaMOCTOSITENbHO IUIAHUPOBAaTh IMYTH JOCTHXKEHHS IleJied, B TOM YHUCIE
albTEPHATUBHBIC, OCO3HAHHO BBHIOMpaTh HambOojee 3(PGEKTHUBHBIE CIIOCOOBI PEIICHHS YYEOHBIX M
[103HABATEJIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTh CBOM JEWUCTBUSA C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOCH JIEATENILHOCTH B TIPOLIECCe IOCTIDKEHHS pPe3ylbTaTa, OIPEeNsiTh CIOCOOBI
JNEHUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUH M TPeOOBaHMM, KOPPEKTUPOBATh CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEH;

4) yMeHuEe OIICHMBATh TPABUIBHOCTH BBINIOJHEHUS YueOHOW 3aJayd, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEILCHUSs;

5) BageHNe OCHOBAMM CaMOKOHTPOJISl, CAMOOLIGHKH, IPUHATUS PELICHUI U OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOI M TIO3HABATEILHON JIEATEIbHOCTH;

6) yMeHuE OmNpeneNnsTh NOHSATHSA, CO3/aBaTh OO0OOIICHUS, YCTaHABIMBATh aHAJIOTUH,
KJIaCCU(UIUPOBATh, CAMOCTOSITEJIbHO BBIOMpPAaTh OCHOBAHMUS M KPUTEPUHU JUIsl KIAcCHU(PUKALUU,
yCTaHaBIMBAaTh  MPUYMHHO-CIEACTBEHHBIE  CBSI3M, CTPOUTh  JIOTMUYECKOE  PacCyKIEHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, 1€AYKTUBHOE U 110 aHAJIOTUH) U JIEJaTh BbIBOJIbI;

7) yMeHue co3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIETTU M CXEMBI JUIS
peleHus yueOHbBIX U MO3HABATEIbHBIX 334,

8) CMBICIIOBOE UTEHUE;

9) yMeHHE OpraHuU30BBIBAaTh Y4YCOHOE COTPYAHHYECTBO M COBMECTHYIO JIEATEIBHOCTH C
yUUTEIEeM W CBEPCTHHUKAMH; paboTaTh MHIWBHUIYAIbHO U B TPYIINE; HaXOJUTh OOIEe pelieHue U
paspemath KOH(UIMKTHI Ha OCHOBE COTJIACOBAHMS TMO3WIMI M ydeTa MHTEPEcOB; (pOpPMYyIHMpOBaTh,
apryMeHTUpPOBaTh U OTCTaWBaTh CBOE MHEHMUE;

10) ymeHHE OCO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEJACTBA B COOTBETCTBUU C 3ajauei
KOMMYHHUKAIIMM Il BBIPAKEHHMS CBOMX YYBCTB, MbICIEH M TNOTPEeOHOCTEW; IUIAHUPOBAHUSA MU
pEeryjsillud CBOEH JEATENbHOCTH; BIIAJECHHE YCTHOM M IHCBMEHHOM peYbl0, MOHOJOTMYECKOU
KOHTEKCTHOM peYbIo;

11) dopMupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH HUCIOJIb30BAHUS UHPOPMAIIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTUH; pPa3BUTHE MOTHUBALlMM K OBJAJACHHUIO KYJIBTYPOH AKTHUBHOIO
I0JI30BAHUS CIOBAPSIMU U IPYTMMH ITOMCKOBBIMU CUCTEMAMH;

12) ¢opMupoBaHre U pa3BUTHE 3KOJOTMUYECKOTO MBIIUICHHUS, yYMEHUE INPHUMEHSATh €ro B
MM03HABaTEIbHON, KOMMYHUKAaTUBHOM, COLIMAILHON MPaKTUKE U MPOPECCUOHATBHON OpUEHTAIUH;

13) yMeHue BHAETh MAaTEMaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOI CHTYyalluu B IPYruX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

14) yMmeHHe HaXOAUTH B PA3IMYHBIX UCTOYHHKAX WH(POPMALIUIO, HEOOXOAUMYIO JUIS PELICHHUS
MaTeMaTHYeCKUX 3aJa4, U MPEeACTaBIATh €€ B MOHATHON (opMe, IPUHUMATh PELIEHUE B YCIOBUAX
HEMOJIHOHN UK N30BITOYHON, TOUHOM MM BEPOSITHOCTHOM HH(pOpMaIUH;

15) yMeHHe MOHUMATH W KCIOJIB30BaTh MaTeMaTHYECKUE CPEACTBA HAMIAAHOCTU (rpaduky,
TaOJIMIIBI, CXEMBI U JIp.) JJIS MIUTIOCTPALliU, UHTEpIpeTaly, apryMeHTaI|H;

16) ymeHue BbIIBHraTh U PEaIM30BbIBATH IMITOTE3bI PU PEIICHUH MaTEMAaTHYCCKHUX 33/1a4;

17) mnoHuMaHue CYIIHOCTH QJITOPUTMUYECKHUX JEWCTBUI W yMeHHEe JeicTBOBaTh B
COOTBETCTBUH C MPEATI0KEHHBIM aJITOPUTMOM.

IIpeaMeTHbIE pe3y/IbTAThI:

1) (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ O MAaTEMATHKEC KaK O MCTOAC IMO3HAHUA ﬂeﬁCTBHTCHLHOCTH,
MMO3BOJIAIOIIEM OIMUCBIBATh U U3YYaTh PCAJIBHBIC IIPOUCCCHI U ABJICHH:
¢ OCO3HAHHUC POJIM MATCMATHUKU B Pa3BUTHU Poccun n MHpa;



® BO3MOKHOCTb INIPUBECTHM IPUMEPBl U3 OTEYECTBEHHOM M  BCEMHPHOM  HCTOPUU
MaTEMaTUYECKUX OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE yMEHHUIl paboTaTh C Y4EOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJTU3HUPOBATh,
U3BJICKaTh HEOOXOJMMYH0 HMH(POPMALMIO), TOYHO U TIPaMOTHO BBIpAXaTh CBOU MBICIH C
NPUMEHEHHEM MAaTeMaTHYeCKOW TEPMHHOJIOTUM M CHMBOJHMKH, HTPOBOJUTH KiaccU(UKAIUH,
JIOTMYecKue 000CHOBaHUs, J0KA3aTelbCTBA MATEMaTUUECKUX YTBEPKACHUI:

® ONIEpUPOBAHNE  TOHATUSMU:  MHOXKECTBO, JJIEMEHT  MHOXECTBA, IOJAMHOXECTBO,
NPUHAIIICKHOCT, HAXOXACHUE TIEepecedeHus, OOBEIUHEHUS NOJMHOXKECTBA B IMPOCTEHINNX
CUTyalusX;

® peIICHHUE CIOKETHBIX 3aJ]ay pa3HbIX TUIIOB HA BCE apU(PMETHIECKHUE ACUCTBUS;

® MPUMEHEHHE CIoco0a MOWCKAa PEUICHUs 3a7add, B KOTOPOM PAaCCYXJIEHHUE CTPOUTCS OT
yCJIOBHA K TpeOOBAaHUIO HITH OT TPeOOBAHMUS K YCIOBUIO;

® COCTaBJICHME ILIaHA PEUICHMs 3aJa4yd, BBIJCIICHHUE JTAllOB €€ DPELICHMS, WHTEpIpeTanus
BBIYHCIIUTEIBHBIX PE3YJIbTATOB B 3a/1a4€, UCCIIEIOBAaHUE ITOIYYEHHOIO PEIIEHUS 3aa4u;

® HAXOXJEHUE NPOLEHTA OT YUCIIA, YACIA 110 IPOLEHTY OT HEro, HaXO0KJAEHHUS MPOLIEHTHOTIO
OTHOILICHHUE JBYX 4YHCEJ, HAaXOXKICHMs IPOLEHTHOIO CHW)KCHHsS WIM IPOLEHTHOI'O IIOBBIIICHHUS
BEJIMYHHBI;

® pElLICHHE JIOTUYECKUX 33]1aY;

3) pa3BUTHE MPEACTABICHUH O YHCIE M YHUCIOBBIX CHCTEMaX OT HaTypalbHBIX [0
NEHCTBUTENBHBIX 4YHCEN; OBJAJEHUE HaBbIKAMU YCTHBIX, HHCbMEHHBIX, HWHCTPYMEHTAJIbHbIX
BBIYMCIICHUM:

® OIEpUPOBAHHUE MOHATUSAMH: HATypaJlbHOE YHCIO, IEJI0€ YHUCIIO, OOBIKHOBEHHAs JIPpOOb,
JeCsITUUHas ApoOb, CMEIIAHHOE YNCIIO, PallMOHAILHOE YUCIIO0, UPPALIMOHAIIBHOE YUCIIO;

® 1CIIOJIb30BAaHME CBOMICTBA 4MCEN M 3aKOHOB apu(METHYECKMX ONepaluil ¢ YUCIaMu IpU
BBITIIOJIHEHUY BBIYMCIICHUM;

® HCIIOJB30BAaHUE MPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUU BBIYUCICHUN U
pellIeHnH 3a/1a4;

® BBINOJIHEHUE OKPYIJIEHUS YUCE B COOTBETCTBUHM C IIPABUIIAMU;

® CpaBHEHHE YMCEI,;

® OLICHUBAHME 3HAYEHUS KBAJPAaTHOIO KOPHS U3 MOJIOKUTEIBHOIO LIENIOT0 YHCIa;

4) oBiageHHE CHMBOJBHBIM S3bIKOM anreOpbl, MpUEeMaMH BBIIOJHEHUS TOXIAECTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHUH, peIlIeHUs] YpaBHEHUH, CHCTEM ypaBHEHUH, HEpaBEHCTB U CUCTEM
HEPABEHCTB; YMEHHUS MOJIEIMPOBaTh pealbHbIE CHUTYallud Ha sS3bIKe anreOpbl, HCCIEA0BaTh
MIOCTPOEHHbIE MOJIEIM C HCMOJb30BAHUEM ammapara aireOpbl, MHTEPHPETHUPOBATh MOTYYEHHBIN
pe3ynbTar:

® BBIOJHEHHE HECIOXKHBIX MpeoOpa3oBaHUN JUIsl BBIYUCICHHMS 3HAYEHUH UHUCIIOBBIX
BBIDAKEHUH, COIEpXKAIIMX CTENEHW C HaTypaJbHBIM II0OKa3aTelleM, CTENEHH C  LEJIbIM
OTpHULATENLHBIM [T0KA3aTENEM;

® BBINIOJHEHUE HECIOXKHBIX NMPEoOpa3oBaHUN LEbIX, APOOHO PAIMOHAIBHBIX BBIPAXKEHUH U
BBIPQ)KEHUI C KBaJpaTHBIMM KOPHSIMM; pAcKpbIBaTh CKOOKH, NMPHUBOJUTH IOJOOHBIE cllaraemble,
MCI0JIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOKEHHUS;

® DpCELICHUE JIMHEHHBIX M KBAJPaTHBIX ypaBHEHUN M HEPABEHCTB, YPaBHEHUN M HEPABEHCTB
CBOJMIIMXCS K JIMHEHHBIM WJINM KBaJpaTHbIM, CHCTEM YpaBHEHMH M HEPaBEHCTB, H300pa)keHHE
pEILIECHNI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSAMOM;

5) oBnageHHe cHCTeMOW (YHKUMOHAIBHBIX TOHSATHHA, Ppa3BUTHE YMEHHUS MCIIOJIb30BaTh
(GbyHKIIMOHATbHO-TpauuecKue MpeACTaBICHUS Uil PEHICHHs] PAa3IMYHBIX MaTeMaTHUYeCKUX 3ajad,
JUIS OIIMCAHMSI U QHAJIW3A PEAJIbHBIX 3aBUCUMOCTEM:

e ompejeNeHUE TOJOKEHUS TOYKM IO €€ KOOpAMHATaM, KOOpJAUHATHI TOYKH 10 €€
MOJIOXKEHHUIO Ha TIOCKOCTH;

e HaxoXAeHue mo rpaduky 3HaueHUH (QyHKIUM, 0OJACTH ONpeAETICHUs, MHOXKECTBA
3Ha4eHUH, Hyled (QYHKIHMH, TPOMEXKYTKOB 3HAKOMOCTOSHCTBA, IMPOMEXKYTKOB BO3pAacTaHHUs H
yObIBaHUs1, HAHOOJIBILIEr0 M HAUMEHBLIETO 3HaUeHUs (PYHKLINU;

® [OCTpoeHue rpaduka TMHEHHON M KBaApaTUIHON (PyHKIIHIA;



e omnepupoBaHue Ha 0a30BOM YpOBHE MOHSATUSMHU: MOCIEAOBATEIbHOCTh, apupMeTHdecKas
MIPOrpeCCHsl, TEOMETPUUECKasl TPOTrPECCUS;

® JCIIOJIb30BAHME CBOMCTB JMHEHHOW M KBaJpaTHYHOW (QYHKUMH W HX TpaduKOB MpU
peLIeHnH 3a]1a4 U3 IPYruX y4eOHbIX IPEAMETOB;

6) oBJaJieHuE FeOMETPUUECKUM SI3bIKOM; Pa3BUTHE YMEHHUS HCIIOIb30BaTh €0 JUIS ONHUCAHUS
MPEIMETOB OKPYKAIOIIETO0 MUPA; PAa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUH, N300pa3uTEeIbHBIX
YMEHUM, HABBIKOB T€OMETPUUECKUX ITIOCTPOCHUN:

e OIEpUpOBaHUE TMOHATHAMHU: (urypa, TOuka, OTPE30K, MpsMas, Jyd, JIOMaHas, YToJ,
MHOT'OYTOJIbHUK, TPEYTOJbHUK M YETBIPEXYTOJIbHUK, MPSIMOYTOJIBHUK M KBaJIpaT, OKPYXHOCTb W
KpYT, NPSMOYTOJIbHBIN Mapajienenumnes, Kyo, map; n3oopaxeHre u3ydaeMblX QUIyp OT PYKH U C
IMOMOIIBIO JIMHEWKHU U LUPKYJIS;

® BBHIIOJIHEHUE U3MEPEHHUs JJIMH, PACCTOSHUM, BEJIMYUH YIJOB C IOMOIIBIO MHCTPYMEHTOB
JUISL U3BMEPEHUH JUIMH U YTJIOB;

7) <¢dopMuUpoBaHME CHUCTEMAaTHUECKHMX 3HAHMH O IUIOCKUX (QHUrypax M HUX CBOMCTBax,
MPEACTABICHUN O MNPOCTEHIIMX IPOCTPAHCTBEHHBIX TEJIaX; Pa3BUTHE YMEHUN MOJEIHPOBAHUS
peaJIbHBIX CUTYalUil Ha SI3bIKE€ T€OMETPHUHU, UCCIIEJOBAHUS TIOCTPOCHHON MOJIENH € MCIIO0Ib30BaHUEM
reOMETPUUYECKUX MOHATUH U TeOpeM, anrmapaTa anreOpbl, pelieH sl TeOMETPUUECKUX U MPAKTUYECKUX
3a1au:

e omepupoBaHue Ha 0a30BOM YpOBHE MOHSATUSMHU: PAaBEHCTBO (UTYyp, MapaJICIbHOCTh U
MEePIEHIUKYISIPHOCTD MPSAMBIX, YTJIbI MEXKY HIPSIMBIMU, IIEPIIEHANUKYJIISP, HAKJIOHHAS, IPOEKIINS;

® [IPOBEJCHME JOKA3aTENIbCTB B FTEOMETPUH;

e OIepupoBaHUE HA 0A30BOM YpPOBHE MOHSTHSIMH: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpAa Ha YHUCIIO, KOOPJAMHATHI Ha MNIOCKOCTH;

e pelIeHHE 3a7a4 Ha HaX0X/IEHUE FEOMETPUUECKUX BEIMUUH (IJIMHA U pacCTOSHUE, BEJIMYNHA
yriia, IOk ) Mo 00pa3iaM Uil aIrOPUTMAaM;

8) oBnasieHre MPOCTEUITUMU CIIOCOOAMU MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX TAHHBIX;
(dbopMHpOBaHHE TPENCTABICHUA O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE U O
Pa3IMYHBIX CMOCO0aX MX M3YYEHHsI, O MPOCTEUIINX BEPOSITHOCTHBIX MOJENSIX; Pa3BUTHE YMEHUI
M3BJIEKaTh MH(GOPMAIINIO, MPEJACTABICHHYIO B TaOiHIaX, Ha JuarpaMmax, rpadukax, OlUChIBaTh U
AQHAJIM3UPOBATh MAacCUBbl YHMCJIOBBIX [JAHHBIX C [OMOIIBK MOAXOJALIUX CTATUCTHUYECKHUX
XapaKTepUCTHK, MCIOJIb30BaTh MOHMMAHUE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOUIUX SIBJICHUHN IpH
MPUHATUN PEIICHMI:

e (opMHpOBAHHME IIPEJICTABICHUSI O CTaTHUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU
CIIy4aifHOTO COOBITHS;

® pelIeHue MPOCTEHIINX KOMOMHATOPHBIX 3a/1ay;

e ompeaeNeHNe OCHOBHBIX CTATUCTHYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

® OIICHUBAHUE U BHIUYMCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEUIITNX CITyJasiX;

® HAJIWYHUE NPEJCTABICHUS O POJIU MPAKTHUECKU TOCTOBEPHBIX M MAIOBEPOSTHBIX COOBITHIA, O
pOJIu 3aKOHA OOJIBILINX YHCENl B MACCOBBIX SIBJICHUSX;

® yMEHHUE CPAaBHUBATh OCHOBHBIE CTATUCTUUYECKUE XAPAKTEPUCTHUKH, MOJYUYEHHBIE B MPOIECCE
pelieHust NpUKIaaHON 3a/1aun, U3YUEHUS! PEAIbHOTO SIBJICHMUS;

9) pa3BuTHE yMEHUN NPUMEHSITh M3yUYCHHBIE TOHSTHS, PE3YIbTAThl, METOJbI ISl pEIICHUs
3a/1a4 MPAKTUYECKOTO XapakKTepa W 3a7ad M3 CMEXHBIX JUCHMIUIMH C HCIOJIb30BAHUEM IIpU
HE0OXOJIMMOCTH CIPAaBOYHBIX MaTEpHUaJIOB, KOMIIBIOTEPA, MOJb30BATHCS OLEHKON M MPUKUAKOW MpH
MPAKTUYECKUX pacyeTax:

® pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUN;

® OIICHUBAHUE PE3YJIbTATOB BHIYUCICHUM NMPU PELICHUH MPAKTUYECKUX 3a/1ay;

® BBLINOJIHEHHE CPABHEHUS YUCEII B PEANIbHBIX CUTYAIUsX;

® JCMOJb30BaHUE YMCJIOBBIX BBIPAKEHUN MpPU PEIIEHUH MPAKTUYECKUX 3a/lad M 3a/1ad H3
JIPYTUX YIEOHBIX TIPEIMETOB;

® pelIeHUe MPAKTUYECKUX 3a/1a4 ¢ TPUMEHEHHEM MTPOCTEHIINX CBOMCTB (puryp;

® BBIOJHEHHUE MPOCTEHIINX MOCTPOSHUH M H3MEPEHHWH Ha MECTHOCTH, HEOOXOAWMBIX B
peanbHOM KU3HU.

Jlnst crensbIX U caboBUAALINX 00YYarOIUXCS:



e BIAJICHHUE NPABWIAMH 3alIMCH MAaTEeMaTHYECKUX (GOPMYI M CHIEIMANBHBIX 3HAKOB PEIbe(HO-
TOYEYHOM cucTeMbl o0o3HaueHuit JI. bpaiins;

® BIIAJICHUE TAKTHIHHO-OCA3ATEIbHBIM CIOCOOOM 00CIeOBaHUSA W BOCIPHSITUS PEIbePHBIX
M300pakeHUI MPEIMETOB, KOHTYPHBIX H300payKeHHI reoMeTprUUecKuX Guryp  T.11.;

® yMeHHE 4HTaTh penbedHble Tpaduku dSIeMEHTAapHBIX (YHKIUI Ha KOOPIMHATHOM
IUIOCKOCTH, IPUMEHSTH CIICIHATbHBIC IPUCIIOCOOJICHHS IS pelibepHOTO YepUeHusI.

Jlnist 00yJaromuxcs ¢ HapyIIeHUSIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

® BIAJICHHE CIICIHAIbHBIMUA KOMIBIOTEPHBIMHU CPEICTBAMH ITPECTABICHHS U aHAIN3a TaHHBIX
M YMEHHE WCIOJNB30BaTh IIEPCOHAIBHBIE CPEICTBA JOCTya C Y4YETOM JIBHTaTEIbHBIX,
peueBUraTeIbHBIX U CEHCOPHBIX HAPYIICHUH;

® yMEHHE UCIIOJIb30BATh MIEPCOHANBHBIE CPEJCTBA IOCTYIIA.

BoinyckHuk HayyuTces B 9 kiacce (17151 MCNOJIb30BAHNS B IOBCEIHEBHOM KU3HU
1 o0ecrneyeHusi BO3MOKHOCTH YCIIEITHOT0 MPOI0JIKeHUs 00pa30BaHMS HA
0a30BOM YpPOBHE)

Auredpa

AsredOpanyeckue BbIpasKeHUsI

® OIEpUPOBATh MOHATUSIMH: TOXKIECTBO, TOXKIECTBEHHOE IPEeoOpa3oBaHME, pellaTh 3aJauH,
cojiepkanire OyKBeHHBIE JaHHBIE, pad0oTaTh ¢ POpPMYyIIaMu;

® ONEpUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, NIPUMEHSATH MOHITHE KBAJPAaTHOTO KOPHS U
€ro CBOMCTBA B BBIYUCIICHUSX;

® BBINOJIHATH IPEOOPa30BaHUS BBIPAXKEHUN, COJIEPIKALUX CTEHEHM C LEIbIMU MOKa3aTeNsIMU
Y KBaJIpaTHBIE KOPHH;

® BBLINOJHATH TOXKACCTBEHHBIE NPEOOpa3OBaHUsl paIMOHAJIBHBIX BBIPAKEHUN HA OCHOBE
MIpaBWJI JCHCTBHUI HaJl MHOTOWICHAMH U alreOpandyecKuMH Ipo0siMu;

® pacro3HaBaTh YacTHbIE BHJAbBl MHOTOWIEHOB (B YAacCTHOCTH, CHUMMETPUYECKUE) U
HCII0JIb30BaTh X COOTBETCTBYIOIINE CBOMCTBA;

® BBINOJIHATH Pa3I0KEHNE MHOIOWIEHOB HA MHOXKHTENH;

® BBINOJIHATH JI€JIEHUE MHOTOYJICHOB;

® HaXOJWTh KOPHU MHOTOWJIEHOB;

YpaBHeHust

® pemaTb OCHOBHBIE BHJIBI PAIlMOHAIBHBIX YPABHEHUI C OJHOM MEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHUH C ABYMs IEPEMEHHBIMH;

® [IOHMMAaTh YPAaBHEHHME KaK BaXKHEHUIIYI0 MaTEeMaTHYECKYK0 MOJENb s ONHCaHWUsS U
M3Y4YEHUsI pa3HOOOpa3HBIX pEaNbHBIX CHUTYyallud, pelaTh TEKCTOBBIE 3aJaud anreOpanyecKuMm
METOJIOM;

® NPUMEHATH rpaguuecKkue MpeaAcTaBiIeHUs IJi1 UCCIEeI0BaHUS YPaBHEHUN, UCCIETOBAHUS U
pelIeHusl CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMH.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® COCTaBJIATh M pelaTh JIMHEWHbIC YPABHEHUSI MPU PELIEHUHN 33]1a4, BO3HUKAIOIIKNX B APYTUX
y4eOHBIX IpeaAMeTax.

HepaBencrBa

® [IOHMMaTh W NPUMEHATH TEPMHUHOJIOTMI0O M CHMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM
HEpPaBEHCTBA, CBOMCTBA YNCIOBBIX HEPABEHCTB;

e pelaTh JUHEIHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOMN U MX CHUCTEMBbI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C ONMOPON Ha rpapuuecKkue MpeIcTaBICHMS;

® [IPUMEHATH aIIMAapaT HEPABEHCTB VISl PELICHUs 3a/1a4 U3 Pa3IMUHBIX pa3/ieJoB Kypca.

MHo:xecTBa

® TIOHMMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TOHSTHEM MHOXKECTBA;

® BBINOJIHATH ONEPALUU HAJlI MHOKECTBaMH, YCTaHABJIMBATh B3aUMHO OJIHO3HAYHOE
COOTBETCTBHE MEXAY MHOKECTBAMU;

® LCIIO0Jb30BATh HaYaIbHBIE MPEACTABICHUS O MHOYKECTBE JIEUCTBUTEIIbHBIX YHCET.

B noBce1HeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:



® CTPOHUTH PACCYXJCHUS Ha OCHOBE MCIOJIb30BAaHUS MPABUJI JIOTHUKH;
® JCMOJb30BaTh MHOXKECTBA, ONEPALIMU C MHOKECTBAMU, UX Ipaduueckoe npeacTaBIeHue s
OIMCaHUs PEATTbHBIX MPOIIECCOB U SIBICHUN, IPH PEIICHUH 3aa4 JPYTUX Y4eOHBIX MTPEIMETOB.
OCHOBBI TEOPUH JEJIMMOCTH
® [IOHUMAaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHbBIE C IIOHATUEM JIETUMOCTH;
® [IPUMEHSTH OCHOBHBIEC CBOMCTBA JEIUMOCTH HALIEJO I PEIICHUs] ypPaBHEHUH C IBYMsI
MEPEMEHHBIMU B LEJBIX (HATYPAJIbHBIX) YHACTIAX;
® JI0Ka3bIBaTh CBOMCTBA U MPU3HAKU JETUMOCTHU HAIIEIIO.
B noBceiHeBHOM KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:
® UCHOJb30BATH MPUEM HAXOXKICHHUS HAUOOJIBIIETO OOIIETO ACTUTENS U HAMMEHBIIIETO
00LIEro KpaTHOTO /IBYX HAaTypalbHBIX YMCEIN JUIsl pEIICHUs 3a/1a4;
® ICIOJI30BaTh KAHOHUYECKOE PA3JI0kKEHHE COCTABHOIO YKCIIAa Ha MPOCThIE MHOXKHUTENHU MPU
pelleHny 3ajay.
DyHKIUH.
Yucnoswvie hynkyuu
® TIOHMMATh W WCIOJb30BaTh (PYHKIIMOHATBHBIE TOHATHUS, S3BIK (TEPMUHBI, CUMBOJINYCCKUE
0003HaYCHHUS ),
e TOHMMATh QYHKIMIO KaK BRKHEHUIITYI0 MaTeMaTHYECKYI0 MOJIENb ISl OMUCAHUS MPOIIECCOB
U SIBJICHUH OKPYKAIOIEro MHUpa, MPUMEHATh (YHKIIMOHAIBHBIN S3BIK JJIS1 OMMCAHUS U CCIICIOBAHMUS
3aBUCHUMOCTEHN MEeXIy (PU3MUECKUMU, SKOHOMUYECKUMH U TOMY TIOJIOOHBIMH BEIMYMHAMH,
® CTPOUTH TpadUKU HIEMEHTAPHBIX (PYHKIIUH, UCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIHMIA Ha
OCHOBE M3YUYEHHS CBOICTB UX IrpauKOB;
e CTpOUTH rpa@uku GYHKIHHI ¢ TOMOIIBI0 TEOMETPUUYECKUX MTPeoOpa3oBaHuil GuUryp.
Yucnoswvle nocnedosamenvnocmu
® [IOHMMAaTh M MCHOJb30BaTh S3bIK I0OCJIEIOBATENILHOCTEW (TEPMHUHBI, CUMBOJIMYECKUE
0003HauCHHUS ),
® TPUMEHATH (OPMYIIbI, CBA3AHHBIE C ApU(METHUECKONW M TEOMETPUUYECKOM MPOrpeccusiMu, u
anmapart, chOpMUPOBAHHBIN MPU U3YYSHHUH JIPYTHX Pa3[eioB Kypca, K PelIeHHIO 3a/1a4, B TOM YHUCIIe
C KOHTEKCTOM U3 peajbHOW KU3HY,
CraTucTHKA M TeOpHus BEPOSATHOCTE
® NIPEJCTaBIISITh JaHHBIE B BUJE TaOJMII, KPYTOBBIX M CTOJIOUATHIX JUarpamm, rpa(ukos;
® JCHOJb30BaTh MPOCTEHIINE CIIOCOOB! MPEACTABICHUS U aHAIM3a CTAaTUCTUYECKUX JIAaHHBIX:
cCpeaHee 3HaueHue, MojJia, pa3Max, MeJlaHa BEIOOPKH;
® JI0Ka3bIBaTh YTBEPKACHHUS METOJIOM MAaTEMAaTUYECKOW UHIYKIINU;
® HAXOAWUTh OTHOCUTENIBHYIO YaCTOTY M BEPOSATHOCTD CIy4YailHOrO COOBITHS;
® pemiath KOMOMHATOPHBIE 3a7a41 Ha HAaXO0XKJICHUE YUCIIa 00BEKTOB I KOMOMHAITUH
B noBceHeBHOI KU3HU U TIPH U3YyYEHUU APYTUX NMPeIMETOB:
e pemaTh KOMOWHATOPHBIE 33/Ja4K HAa HAXO0XKICHUE YHCa 00bEKTOB MIM KOMOWHAIHIA;
® HAXOAWTh YACTOTY U BEPOSTHOCTH CIyYatHOTO COOBITHSI.
I'eomerpus
I'eomeTpuueckue Gpurypol
¢ OmnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMU T€OMETPUUECKUX (PUTYD;
® U3BIEKAaTh MHPOPMAIMIO O T€OMETPUUYECKUX (PUrypax, MpeiCTaBIEHHYI0 Ha uyepTexax B
SIBHOM BUIE;
® TPUMEHATH ISl PElICHUs 3a/lad reoMeTpudeckue (akThl, eCIU YCIOBHUS MX MPUMEHEHUs
3aJlaHbl B IBHOU (hopMme;
e pemaTh 337a4u Ha HaXOXKIEHHE FreOMETPUUECKUX BEJIMYUH M0 00pa3laM Win alropuTMam.
B noBce1HeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:
® UCTONB30BaTh CBOMCTBA TeOMETPUYECKUX (UTyp [UIsl pelIeHHs THUIOBBIX 3ajad,
BO3HHUKAIOIIMX B CUTYaIUsX OBCEIHEBHOM KU3HU, 3a]]a4 PAKTUUYECKOTO COJAEPKAHMSL.
OTHOmEeHust
e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: PABEHCTBO (QUTYp, paBHBIE (GUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MAPAILIEIbHOCTh MPSIMBIX, NEPHIEHAUKYISPHOCTD MPSAMBIX, YTl MEXIY
MPSIMBIMU, TIEPTICHIUKYJISAP, HAKJIOHHAS, TIPOSKITHSI.



B noBceaHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NMPEIMETOB:

® [NCIIOJIb30BAaTh OTHOLICHUS Ul PELICHUs MPOCTEHIIMX 3a7a4, BO3HUKAIOUIUMX B PEaJbHOU
KU3HHU.

H3mepenus u BbIYHCICHUSA

e BBINONMHATE U3MEPEHUE IINH, PACCTOSHUM, BEJIMYUH YIJIOB, C IOMOILIBI HHCTPYMEHTOB JUIS
U3MEPEHUH JIUIUH U YIJIOB;

® MPUMEHATH (GOPMYJIbI IEPUMETPA, MJIOLIATU U 00beMa, IUIOIIAIH TOBEPXHOCTU OTAEIbHbBIX
MHOT'OTPaHHHUKOB IIPU BBIUUCIICHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY;

e mpumeHATh TeopeMy [ludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOIICHUS JUIS
BBIYMCIICHHS JUIMH, PACCTOSIHUM, IUIOAJEN B POCTEUILINX CIIydasiX.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

® BBIYUCILTH PACCTOSHMS Ha MECTHOCTU B CTAaHAAPTHBIX CUTYALMsX, IUIOLIAJAHA B IPOCTEUIINX
Clly4dasix, IPUMEHSTH (POPMYJIbl B MPOCTEHIINX CUTYAIUSAX B TOBCEAHEBHOM KU3HHU.

I'eomeTpuyeckue MocTpoeHu

e 1I300paxarh TUIIOBBIE IUIOCKUE (HUTYPBI U (PUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIBIO
UHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

® BBINOJIHATH IPOCTENIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXO/IMMBbIE B pEaIbHON KHU3HU.

I'eomeTrpuyeckue npeodpa3oBaHus

e Crpouts Gpurypy, CAMMETPHUYHYIO JaHHOW (PUTYpE OTHOCUTEIFHO OCH M TOUKH.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX MPeIMETOB:

® Ppacro3HaBaTh JIBUKEHHE OOBEKTOB B OKPY)KAIOLLEM MUDE;

® pacrno3HaBaThb CHMMETPUUYHBIE (PUTYPBI B OKPYKAIOLEM MUDE.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpOBHE IOHSATUSMHU BEKTOpP, CyMMa BEKTOPOB, NPOU3BEICHHE
BEKTOpA Ha YUCJIO, KOOPJAMHATHI HAa IUNIOCKOCTH;

® OIpeneNsiTh NPUOIMKEHHO KOOPIMHATHI TOYKM MO €€ M300paKEHUI0 Ha KOOPAMHATHOU
IIJIOCKOCTH.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

® JCIOJb30BaTh BEKTOPHI U1 PELICHHUs NPOCTEHINMX 3ahad Ha ONPENCIIEHUE CKOPOCTH
OTHOCHUTEJIBHOTO JBUKEHUS.

HUcropus MaTeMaTUKHU

e OnuceiBaTh OTJENbHBIE BBIJAIONIMECS pPE3yJAbTaThl, MOJIYYEHHbIE B XOJA€ pPa3BUTHUSA
MAaTE€MaTHKHU KAK HAyKU;

® 3HAThb IIPUMEPHI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBA3U C OTECYECTBEHHOM U
BCEMHUPHOHN UCTOPHUEH;

® [IOHMMATh POJIb MAaTEMAaTHUKH B pa3BuTHH Poccun.

MeToabl MAaTEMATHKH

e BpiOupaTh NOAXOJAIIMN M3YYEHHBIH METOA JUId pPEUIeHHs HU3YyYEHHBIX THUIIOB
MaTeMaTUYeCKUX 3a1a4;

e [IpuBoguTe  IpUMEPBl  MAaTEMAaTHYECKUX  3aKOHOMEPHOCTEM B OKpYXKarolen
JEUCTBUTEIILHOCTH U MPOU3BEICHUAX HCKYCCTBA.

BbInyCKHMK IOJIYYUT BO3MOKHOCTh HAYYHUThCS B 9 Ki1acce U1l yCHELIHOT0
MPO0JIKeHHsI 00pa30BaHUs HA 0230BOM U YIJIy0JICHHOM YPOBHE

Auredpa

AJiredpanyeckue BbIPaKeHUs

® GLINONHAMb MHO20UA208blE NPeoOPA308aHUSI  PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSIS
WUpOoKUll Habop cnocobos8 u NPUEMos;

® NPUMEHAMb MONCOECBEHHbIE NPeoOPA308aAHUS PAYUOHATbHBIX GbIPANCEHUL OISl PEUeHUs]
3a0a4 U3 pasnudHbIX pa3oenos Kypcd.

B noBceHeBHOI KM3HM U NIPU U3YyYEHUH APYTUX MPeIMETOB:

® GLINONHAMb NPeobpaz08aHusi U Oelucmeuss ¢ OVKBEHHbIMU BbIPANCEHUAMU, YUCTOBble
KO3ghhuyuenmol KOmopwix 3anucansvl 8 CMaHOaAPMHOM 8UOE;



® GLINONHAMb NPEoOPA30BAHUS PAYUOHATBHBIX GbIPANCEHUL NPU peueHuu 3a0ay Opyaux
VUEOHBIX NPEOMEMO8.
YpaBHeHus
® o061a0enmsb CReYuaIbHbIMU NPUEMAMU PeUleHUs. YPABHEHU ¢ OOHOU U O8YMSsL NepPeMeHHbIMU U
cucmem YpaeHeHull, YBEPeHHO NPUMEHAMb annapam YpaeHeHutl Oiisi peuleHus pasHOOOpPA3HbIX
MamemMamuyeckux u NPakmuyeckux 3a0ay, a maxdice 3a0a4 U3 CMeNCHbIX OUCYUNTIUH,
® npumensmv epaguueckue npeocmaesienuss O UCCIEO08AHUS  VPABHEHUU, Cucmem
VpasHeHrull, cooepacaujux OyKeeHHvle KO3POUYUeHMbI.
HepaBencrBa
® 0oceoUmMb pazHOO0Opa3Hble NPUEMBL 00KA3AMENbCMBA HEePABEHCME, YBEPEHHO NPUMEHSIMb
annapam Hepasencme OJisi peuleHUs: pa3HO0OPAZHBLIX MAMEMAMUYECKUX 3A0ay, 3a0ad U3 CMENCHbIX
npeomemos u npakmuKu,
® npumeHamsv epaguueckue Npeocmasienus Ol UCCIe008AHUS HEPABEHCMS, CUCHEeM
HepaseHcma ¢ OYK8eHHbIMU KO3 uyuenmamu.
MHo:xecTBa
® paszsusame nPeocmasienue 0 MHONCECMEAx,
® pazsusamev npedcmasieHue O UUCie U YUCTIOBbIX CUCMEMAX OmM HAMYPAIbHbIX 00
0eticmeuUmenbHuIX Yuces;, 0 poau bl4UCTIeHULl 8 NPAKMUKe,
® paszsums U yenyoumv 3HAHUS O  OeCAMUYHOU 3aNUCU  OeliCMEUMENbHbIX — YUCel
(nepuoouueckue u Henepuoouieckue opoou,).
OCHOBBI TEOPUH 1ETUMOCTH
®  pazeueamv npeoCcmagieHue 0 meopuu OerUMoCmu;
®  UCNONB308AMb CEOUCMBA OCTUMOCTIU OISl PEUEHUS MAMEMAMUYECKUX 3a0a U3 PA3IUYHBIX
paszoenos Kypca.
DYyHKIUH
Yucaosblie pyHKIUH
® POBOOUMb UCCIE008AHUS, CEA3AHHbIE C U3YYEHUeM CBOUCME (QYHKYUU, 8 MOM 4ucie c
UCNONb306AHUEM KOMNLIOMEPA, HA OCHOBe 2PAYUKOE U3VUEHHBIX (DYHKYuil cmpoums 6onee’
cnodcHvle epaguku (KycouHo-3a0aHHble, C «8bIKOLOMBIMUY MOUKAMU U M. N.);
® UCNONBL308aAMb (DYHKYUOHATbHBIE NPEOCMABLeHUs U C8OUCMBA (QYHKYUL OnsA peuleHus
MamemMamuyeckux 3a0ay U3 pasiudHsblx paszoenos Kypcd.
YucioBble MOCT€10BATEILHOCTH
® peuiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM YOPMYI N-20 YleHA U CYMMbL Il NePBbIX
YIEeHO8 APUPMEMUUECKOU U 2eOMEMPUYECKOU NPOPECCUll, NPUMEHSISL NPU IMOM Annapam ypasHeHull
U HepaseHcma,
® NOHUMAMb APUPMEMUUECKYIO U 2eOMEMPUYECKYIO NPOSPeCCUU KAK DYHKYUU HAMYPATbHO20
apeymeHma, Ces3vl8amsv apupmMemuiecKyro npocpeccuro ¢ JUHEUHbIM POCIMOM, 2e0MeMmpPUiecKyro —
€ IKCNOHEHYUATLHBIM POCTOM.
CTaTuCTHKA M TeOpHs BepPOSITHOCTEH
® NOHAMb, YUMO YUCLOBblEe OAHHble, KOMOPble UCHONb3YIOMCA OISl XAPAKMEPUCMUKY 00beKmos
OKpYJcaloujeco  Mupa,  AGNAIOMCA  NPEUMYUWECEEHHO — NPUOIUNCEHHbIMU, 4MO NO  3aNUCU
NPUOTUNCEHHBIX 3HAUEHUL, COOEPAHCAUUXC 8 UHPDOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O
nocpeumHOCmY NPUOIUIHCEHUSL,
® JIOHSMb, YMO NOSPEUHOCIb PEe3YIbMama GbIYUCLeHUTl OOJCHA OblMb COUIMEPUMA C
NO2PEUHOCbIO UCXOOHBIX OAHHBIX,
® npuobpecmu NEPEOHAUANLHBIN ONbIM  OPeaHU3AYUU cOOpPa OAHHBLIX NPU  NPOBEOEeHUU
CMAamuUCmuyecKoeo UCCie008aHus, 8 YACMHOCMU ONPOCa 0OWECMBEeHHO20 MHEHUs, OCYUeCmeEsamb
UX aHanu3, npeoCmaesisims pe3yibmamsl UCCIe008AHUS 8 8UOe MAOIUYbL, OUASPAMMDBI.
® npuobpecmu OnviM NPOBEOCHUS CAYYAUHLIX IKCNEPUMEHMO8, 8 MOM HUCie ¢ NOMOWbIO
KOMNbIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAayuu ux pe3yibmamos;
® HAYUUMbCA HEKOMOPBLIM CHeYUATbHLIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3a0ad.
I'eomerpus
I'eomeTpuuyeckue purypsl
o  Onepuposamv NOHAMUAMU 2eOMEMPULECKUX ueyp;



® u3GIEKAMb, UHMEPNPemuposams U npeoopa’0evléams UHGOPMAYUIO O 2e0MempudecKux
Queypax, npedcmasieHHyI0 Ha Yepmedlcax,

® npumeHaAmb ceomempuyeckue haxmul 0Nl peulenus 3a0ay, 8 MoM yucie, nPeonoaazanuux
HeCKONIbKO UWiA208 peuleHUs,

® popmynruposams 8 nNPOCMENUUX CLYUASX CEOUCMBA U NPUSHAKU Dueyp;

®  00KA3bIBAMb 2COMEMPUYECKUE YIMEEPAHCOCHUS,

® grademv  CMAHOAPMHOU  Klaccuguxayuelr  NIOCKUX  Queyp  (mpeyeorvHuKo8  u
Uemblpexy2oibHUKOB).

B noBceHeBHO KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

® UCNONBL306AMDb CEOUCMBA 2eOMEMPUYECKUX ¢pueyp O0as peuweHuss 3a0aid NpaKmuyecKoeo
xapakmepa u 3a0a4 U3 CMEHCHbIX OUCYUNTUH.

OTHOmIEeHNS

o Onepupoéamv  NOHAMUAMU:  pPABEHCMEO  ueyp,  pasHvle  Queypvl,  PABEHCMBO
Mpey2oNbHUKOS, NAPALLEIbHOCMb NPSAMbBIX, NEPNEHOUKVIAPHOCHb NPAMbIX, Velbl MeHCOY NPAMbIMU,
NepneHOUKyIAp, HAKIOHHAA, Npoekyus, nooodue ¢ueyp, nooodHvle ¢ueypsl, NOO0OHbBIE
MpeyeoNbHUKU,

o npumenamo meopemy Daneca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX NPU pPeuleHuU
3a0ay;

® Xapakxmepuzo8ams 3AUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCMEU.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® UCNONBL306ANMb OMHOUEHUSL ]I PeuleHUsl 3A0aY, 603HUKAIOUUX 68 PeAbHOU JCUSHU.

N3mepennsi u BbIYHCIEHHSA

o Onepuposamuv npedcmasgieHusmu o OIuHe, niowaou, ooveme Kkax geaudunamu. llpumensameo
meopemy Ilughacopa, popmynvl niowaou, odvema npu peuleHuU MHO20UIA208bIX 3A0al, 8 KOMOPbIX
He 6ce OaHHble NPeOCmAasleHbl 516HO, A MpeOyIom GbIYUCIEeHUll, ONepuposams 0Oojee WUPOKUM
KOIUYECMEOM (hOPMYI ONUHbBL, NIOWAOU, 00beMA, BLIYUCISAMb XAPAKMEPUCMUKU KOMOUHayuil hucyp
(OKpydICHOCMEN U MHO20Y20IbHUKOB) GbIMUCSIMb  PACCMOSHUSL MedNCcOy ueypamu, NpumMeHsms
mpucoHomempuyeckue @Qopmynvl Ol BbIUUCIEHUL 6 00Jlee CLONCHBIX CAYYAsX, HPOBOOUMb
BbIUUCTICHUSI HA OCHOBE PABHOBEIUKOCTU U PABHOCOCMAGIEHHOCIU,

® POBOOUMb NPOCMbIE BbIUUCTEHUSA HA 0OBEMHBIX MeNax,

® opmynuposamo 3a0auu Ha BbIYUCTIEHUE ONUH, NIOWAOel U 00HEMO8 U Peuamyp Ux.

B noBceaHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

® POBOOUMb BbIUUCTEHUS HA MECIMHOCU,

® npumeHams opMYIbl NPU BLIYUCTEHUSAX 8 CMENCHBIX YUeOHbIX NpeoMemax, 6 OKpyicarouel
OeticmeumenbHOCmU.

I'eomeTpu4yeckue NocTpoeHus

o U3zo06pasicame ceomempuyeckue ueypvl N0 MeKCmo8oMy U CUMBOILHOMY ONUCAHUIO,

® C80000HO ONEPUPOBATNL YEPMEHNCHBIMU UHCIPYMEHMAMU 8 HECTIONHCHBIX CLYYAsX,

® GLINONHAMb NOCMPOEHUS MPEY2OTbHUKOS, NPUMEHAMb OmOoebHble Memoobl NOCMPOeHUll
YUPKYIeM U TUHEKOU U NPO8OOUMs npocmetiuiue UCCie008aHUS YUCLA PeUleHUlL,

® u300padcamv Munogvle NIOCKUe Queypbl U 00beMHble Mmend ¢ NOMOWbI NPOCMEtUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

® GLINOIHAMb NPOCHeliUe NOCMPOEHUsL HA MECIHOCMU, He0OX00UMble 8 PEeaNbHOU HCUSHU,

® OyYeHUBaAmMsb pazmepvl PeanibHbIX 00BEKMO8 OKPYHCAIOUWEe20 MUpd.

IIpeoOpa3zoBanust

o Onepuposams NOHAMUEM OBUNCEHUS U NPeodpazosanusi nooodus, 61ademv npuemMamu
nocmpoenus @ueyp ¢ UCNOIb308AHUEM OBUNCEHUU U Npeodpas’08aHull noooodus, NpuUMeHsImb
NOYYEeHHblEe 3HAHUSL U ONbIM NOCMPOCHUU 6 CMENCHbIX NPeoMemax U 6 pPeanrbHblX CUMYAYUsX
OKpYJHcaoue2o Mupa,

e cmpoumv @Queypy, NO00OHYIO OAHHOU, HNOJIL308AMBCA  CEOUCMBAMU NO00OUs O
000CHOBAHUSL CBOUCME huyp;

® NPUMEHAMb CBOUCMBA OBUNCEHUL O/ NPOBedeHUs NPOCMmetuux 000CHOBAHUL C8OUCMS

Queyp.



B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

® NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb NO00OUE 0151 ROCMPOEHULL U BbIYUCTEHUL.

BekTopbl 1 KOOPAUHATHI HA MIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb 6EKMOPO8, NPOU3BEOEHUE 8eKMOPA
HA YUCNO, YOl MedcOy 6eKMOpaMu, CKAIApHOe Npou3gedeHue GeKmopos, KOOpOUHAmvl Hda
NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

® GLINONHAMb OeliCMEUsl HA0 BeKMOpamu (CLOJCeHUe, GblYUMAHUe, YMHOJICEHUEe HA YUCIO0),
BbIUUCTIAMb CKANAPHOE NPOU3BEOCHUE, ONPEOeIsimb 8 NPOCMEUUX CILYUASAX Y20l MeNHCOY BEKMOopamu,
BbINOJHAMb PA3NI0JNCEHUE BEKMOPA HA COCMABIAIOWUE, NPUMEHAMb NOLYYeHHble 3HAHUA 6 Qu3suKe,
NOIb308AMbCIL YOPMYIOU BIYUCTEHUS. PACCIOSAHUSL MENHCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM,
UCNONb308aMb YPABHEHUA Guzyp OJis peulenus 3a0a4;

® NIPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJisl PeULeHUsl 2eOMEMPUYECKUX 3A0aY HA 8bIYUCTEHUE
OJIUH, Y2ll08.

B noBceHeBHO KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB:

® UCNONBL306AMb NOHAMUSL GEKMOPO8 U KOOpOuHam O peweHus 3a0a4y no Qusuxe,
eeoepaghuu u Opyeum yueOHvIM npeomeman.

HcTopusi MaTeMaTHKHU

o Xapaxmepuzosambv 6K1A0 BbLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUe MAMEMAMUKY U UHbIX
HayuHulx obracmetl;

® NOHUMaAmMb Poib Mamemamuxu 8 pazeumuu Poccuu.

MeTtoanl MaTeMAaTHKH

o Ucnonwv3ys uzyuenHvle Memoobl, NPOBOOUMb OOKA3AMENbCMBO0, GLINOIHAMb ONPOBEPHCEHUE,

® guIOUPAMB U3YYEHHBIE MEMOObL U UX KOMOUHAYUU O/ peuleHUst MamemMamudecKux 3a0ay,

® UCNONBL3068AMb MAMEMAMUYecKue 3HaHusA 0Jis1 ONUCAHUS 3aKOHOMEPHOCMeEll 8 OKpYcarouell
OeticmeumenbHOCMuU U RPOU3Be0eHUsIX UCKYCCmad,

® NpuMeHAmb npocmetiue NPOSPAMMHbBIE CPEOCMEA U IeKMPOHHO-KOMMYHUKAYUOHHDbLE
cucmemvl NpuU peuenuy Mamemamuieckux 3a0au.

BhINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH B 9 KJlacce Il yCIELIHOTO
NPOJ0JIKEeHNUsI 00Pa30BAHUSA HA YIJIY0JCHHOM YPOBHE

Auredpa
Auaredpanyeckue BbIpaKeHHs
e cBOOOJIHO OMNEPUPOBATh MOHATUSAMH «CTEMEHb C LEJbIM IOKa3aTeleM» «OJHOUWICHY,
«MHOTOYJIEH», «MHOTOWIEH C OJHOM IEPEMEHHOW», «MHOTOWIEH C  HECKOJIbKUMH
MEPEMEHHBIMIY, KO3((UIMEHTHl MHOTOYJIEHA, «CTaHJIApPTHAs 3alUCh MHOTOWIEHAa», CTENEHb
OJIHOWIECHA U MHOI'OYJICHA,
e CBOOOJHO BIAJETh MpHEMaMHU MpeoOpa3oBaHUS LEIbIX U JIpOOHO-pallMOHAIbHBIX
BBIPAKCHU;
® BBHIMOJIHATh PpA3jI0kKEHWE MHOTOYICHOB Ha MHOXHMTEIM pPa3HbBIMH croco0amu, ¢
UCTOJIb30BAaHUEM KOMOMHAIIMI pa3IMYHBIX TPUEMOB;
® UCNONB30BaTh TeopeMy Buera u TeopeMmy, oOparHyro Teopeme Buera, i moucka
KOpHEH KBaJpAaTHOI'O TPEXWIECHA M JUIA PEIICHMS 3a/ad, B TOM YHUCIE 3aad C IapamMeTpaMu Ha
OCHOBE KBaJI[paTHOI'0 TPEXWJICHA;
® BBINOJHATH JEJICHHE MHOIOYJIEHA HA MHOTOWIEH C OCTaTKOM;
® JI0OKa3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEW;
® BBINIOJIHATH MPeoOpa3oBaHuUs BIPAXKEHU, COJIEpKAIINX KBaIpaTHbIE KOPHU;
e cBOOOJIHO ONIEPHPOBATH MOHATHIMHU «TOXKIECTBO», «TOXKAECTBEHHOE MPEOOpa3OBaHHEY;
® BBINOJIHATH Pa3IMyuHble TPE0OPa30BaHMsI BEIPAXKEHUHN, COIEPIKAIINX MOIYIIH.
B noBcexHeBHOM KU3HU U IIPH U3YYEHHUU APYIUX NPeIMETOB:
® BBINIOJIHATh NPeoOpa3oBaHUSl M JEUCTBUS C OYKBEHHBIMH BBIPQKEHUSMHU, YHCIIOBBIE
K03 (HULIHEHTHI KOTOPBIX 3alIMCaHbl B CTAaHIAPTHOM BUJIE;
® BBINOJIHATH MPeoO0pa3oBaHMsl palMOHAIBHBIX BBIPAKEHUN MPU PELICHUHU 33134 JIPYTUX
y4EOHBIX TPEIMETOB.



YpaBHeHnust

e CBOOOJHO  ONEpUpPOBaTh MOHATUAMHU: ypaBHEHHME, PABHOCWUJIIbHBIE  YpaBHEHUS,
PaBHOCHIIbHBIEC IPe0OPa30BaHUs YpaBHEHHIA;

® pellaTh pasHble BUJbI YPABHEHWM M HEPAaBEHCTB U UX CHUCTEM, B TOM YHCJIE HEKOTOPBIE
ypaBHeHUs 3 U 4 cTeneHei, ApoOHO-palliOHAIbHbIE U UPPALlMOHAIbHBIE;

® BJAJICTh Pa3HBIMU METOJAMH PEIICHUS! YPABHEHHUI U UX CUCTEM, YMETh BHIOMPATh METO
petieHust 1 000CHOBBIBATh CBOM BHIOOD;

e pelaTh ajaredpanyecKkue ypaBHEHUS UM UX CHUCTEMbI C IapaMeTpaMy alireOpanyeckuM M
rpadu4ecKuM METO/laMH;

® pellaTh ypaBHEHUS B LIEJIBIX YHUCIIAX;

¢ 1300pakaTh MHOKECTBA HA IJIOCKOCTH, 33/1aBa€MbIe YPABHEHUSMHU U UX CUCTEMaMH.

HepaBencrBa

e  pemarb KBaJpaTHbIE HEPABEHCTBA,  HUCHOJIB3ysd Trpaduyeckuii METOI U METOJ
HUHTEPBAJIOB;

e  pemaTh HEPABEHCTBA, COAEPIKALINE 3HAK MOLYJIS;

®  HCCIENOBAaTh U PEIIATh HEPABEHCTBA C IapaMeTpaMu;

e  JIOKa3bIBaThb HEPABEHCTBA;

®  HCIOJIB30BAaTh HEPABEHCTBA MEXAY CPEIHUMU BEIMYMHAMHU U HepaBeHCTBO Komm —
ByHsAKOBCKOrO AJIs1 peleHuss MaTEMAaTHYECKUX 3a/1a4 U I0KA3aTeIbCTB HEPABEHCTB;

e  peliaTh HEPABEHCTBA U CUCTEMbI HEPABEHCTB C JIByMsl IEPEMEHHBIMU;

®  [IPUMEHATH alnapaT HEPABEHCTB I PELICHUS 3a/1a4 U3 Pa3InYHbIX Pa3leNoB Kypca U
CMEXKHBIX JUCLUILINH;

®  OCBOWTbH pa3HOOOpa3HbIE NPUEMBI I0KA3aTEIHCTBA HEPABEHCTB;
® [pUMEHATh I'padUuecKUe MPEACTABICHUS Ul UCCIEI0BAaHUSI HEPABEHCTB U CUCTEM
HEPABEHCTB C IapaMeTpamy;

e cBOOOJIHO ONEPUPOBATH NOHATHAMU: HEPABEHCTBO, PABHOCUIIbHbBIE HEPABEHCTBA,

e pellaTh pa3Hble BUbI HEPABEHCTB U UX CUCTEM;

® BJaJIeTh pa3HBIMU METOAAMU PELICHUs HEPABEHCTB U UX CHCTEM, YMETb BHIOUPATh METO]
pelieHns 1 000CHOBBIBaTh CBOW BBIOOD;

® CII0JIb30BAaTh METOJ HMHTEPBAIOB JUIsl PELIECHUS HEPaBEHCTB, B TOM YHCJIE APOOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B €01 UPpALlMOHAIbHBIE BBIPAKEHHUS;

e pelaTth aaredpanyecKkrue HepaBeHCTBA U UX CHUCTEMBI C lTapaMeTpaMu alredpanyeckum u
rpaduyecKuM MeToJaMHu.

B noscenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NMPEIMETOB:

® COCTaBJIATh U pellaTh JIMHEHHbIE M KBAJpaTHBIE YPABHEHMsS, YpaBHEHHS, K HUM
CBOJIAIIUECS, CHCTEMBI IMHEHHBIX YpaBHEHU, HEPABEHCTB MPU PELIEHUH 3a7a4 APYTUX yUEOHbIX
IIPEIMETOB;

® BBLINIOJIHSATH OLIEHKY IPaBI0No 100U pe3yabTaTOB, MOJy4aeMbIX IPU PEIICHUN JTMHEWHBIX
U KBaJIpaTHBIX YPaBHEHUIN U CHUCTEM JIMHEWHBIX YpPaBHEHUN W HEPaBEHCTB IpPU PEIICHUU 3a/1ad
JPYTUX y4eOHBIX MPEAMETOB;

e BHIOMpATh COOTBETCTBYIOIIME YpPAaBHEHHUS, HEPABEHCTBA WJIM MX CHUCTEMBbl s
COCTABJICHHS] MATEMATUYECKON MOJIENIN 33JJaHHON PEAIbHOM CUTYAllMK WX NTPUKIIATHON 3a4a4H;

® yMETb MHTEPIPETUPOBATH IOJIYYCHHBIM IPU PELICHUH YPAaBHEHMs, HEPaBEHCTBA WU
CUCTEMBI pe3yJbTaT B KOHTEKCTE 3aJaHHON PEaJIbHOM CUTYyalluU WM MTPUKIIAIHON 3a1auH.

MHuo:xecTBa

e  CcBOOOJHO ONEpUPOBATH MOHATUAMHU: MHOXECTBO, XapaKTEPHUCTUKH MHOMKECTBA,
AJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE M OeCKOHEYHOE MHOXKECTBO, IOAMHOMXECTBO,
MPUHAIICKHOCTb, BKIIOUEHHE, PABEHCTBO MHOXECTB, CIIOCOOBI 331aHUsI MHOXKECTBA,;

e  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

e  cBOOOJHO OMNEpUpPOBaTh MOHATUSMHU: BBICKA3bIBAHWE, HCTUHHOCTH U JIOKHOCTH
BBICKA3bIBaHUS, CJIOKHBIE U MPOCTHIE BHICKA3bIBaHMSI, OTPUIIAHNE BBICKA3bIBAHUM; UICTUHHOCTD U
JIO)KHOCTb YTBEPKICHHS M €ro OTPULIAHUSA, ONEpallMM HaJ BbICKa3bIBaHUSAMH: W, WIH, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMIUIUKALIMH).

B noBcenHeBHOM KU3HHM M IPH U3Y4YECHHHU APYTUX NPEIMETOB:



®  CTPOUTH LENOYKH YMO3AKIIOUEHUI HAa OCHOBE MCIIOIb30BAHUS MPABUII JIOTHUKH;
®  UCMONB30BaTh MHOXKECTBA, OINEpallik C MHOXECTBaMH, HUX TIpaduieckoe
Mpe/ICTaBJICHHE Il OMUCAHUSI PEANIbHBIX MPOLECCOB U SBICHUI.
OCHOBBI TEOPUH AeJTUMOCTH
¢  [IOHUMAaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C IIOHATUEM JEIMMOCTH;
®  [PUMEHSTH OCHOBHBIEC CBOICTBA JIETMMOCTH HAIIEJIO JUISl PEIICHUs YPaBHEHUN C IBYMS
MIEPEMEHHBIMH B LIEJBIX (HATypajIbHBIX) YUCIIAX;
e  JI0Ka3bIBaTh CBOICTBA M MPHU3HAKH JICIMMOCTH HALEIO;
®  UCMOJB30BaTh NPUEM HAXOXKACHUS HAHOOJBIIEro OOIIEro JACTUTENS U HAUMEHBILIETO
001Iero KpaTHOTO JIBYX HaTypalbHbBIX YMCEIN JUIsl pEIIeHUs 3a/1aY;
®  UCMOJB30BaTh KAHOHUYECKOE PA3JI0KEHUE COCTABHOTO YHCIA HA MPOCThIE MHOKUTEIN
IIPU PELICHUH 3a7ay;
®  pa3BUBAaTh NPEACTABICHUE O TEOPHH JIETUMOCTH;
®  CNOJBb30BaTh CBOMCTBA JEIUMOCTH Ui pEIIeHUS MaTeMaTUYeCKUX 3aJad U3
Pa3IMYHBIX pa3esioB Kypca.
DyHKUNH
Yucaosble QyHKIUM
e  CcBOOOJHO ONEPUPOBATH MOHATHSAMH: 3aBUCHMOCTH, (DYHKIIMOHAIBHAS 3aBHCHMOCTD,
3aBHCHMasl M He3aBHCHMAas NEpeMEHHbIe, (PYHKIUS, CIOCOObl 3aqaHus (PYHKIMH, apryMEHT U
3HaueHue (YHKIUHU, 00JacTh OINpeIeTCHHs] U MHOXKECTBO 3HAYCHUI (YHKIUU, HYIU (QYHKIIHH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIUH, HauOoOJNbIlee W HaWMEHbBIIEE
3HAYEHUS, YETHOCTH/HEYETHOCTh (YHKIUU, MEPUOIUYHOCTh (GYHKIUHU, Trpaduk (QyHKIUH,
BEPTUKAJIbHASL, TOPU3OHTATIbHAS, ACHMIITOTHI,
®  aHaJIM3UPOBATH CBOMCTBA PYHKUMI U BUJ rpaduKa B 3aBUCUMOCTH OT MapaMeTPOB;
® CIOJIB30BaThb METOJ  MaTEeMaTHMYeCKONW HMHAYKUMU JJsg  BbiBoja  (opMyll,
JI0Ka3aTeNIbCTBA PABEHCTB U HEPABEHCTB.
Yuci0BbIe M0CIe10BATEIbHOCTH
e CBOOOIHO ONEpPUPOBATH  MOHSTHUIMHU: MOCTIEI0BATENBHOCTD, OrpaHHYEHHAas
MOCJIeIOBATEIBHOCTh, MOHOTOHHO BO3pacTaromasi (yObIBAIOIIast) MOCIEN0BATEIBHOCTD, TPEIe
MOCNE0BATEIbHOCTH,  apudMeTHUecKas  Mporpeccusi,  TreoMeTpuYecKas  Mporpeccus,
XapaKTepUCTHUECKOE CBOWCTBO apu(pMeTHIECKON (T€OMETPUYECKO) TPOrpeccui;
® yCClIeIoBaTh MOCIEI0BATEIbHOCTH, 3aJJaHHbIE PEKYPPEHTHO;
e pemiaTh KOMOWHUpPOBaHHbIE 3aJaud  Ha apU(PMETHUECKYyI0 M T'€OMETPHUYECKYIO
IIPOrpeccuu.
B noBceaHeBHOIi )KM3HM M PU U3YYEeHHUH APYTHX MPeEAMETOB:
® KOHCTPYUpPOBaTh M HCCIEN0BaTh (PYHKIIMH, COOTBETCTBYIOLIUE PEalbHBIM IpoleccaM U
SBJICHUSIM, WHTEPIPETHPOBATh TOJIYYEHHBIE pE3YJIbTaThl B COOTBETCTBHUHM CO CIELU(PHUKON
MCCIIETyeMOTO TPOLIECCa UITH SBIICHHUS;
® UCMONb30BaTh IpadUKU 3aBHUCUMOCTEH Ui MCCIIEJOBAHUS peabHBIX IPOLIECCOB U
SIBJICHHI;
® KOHCTPYHpPOBaTh W HCCJIENOBATh (YHKIWUU TPH PEHICHHH 33434 JPYTruX y4eOHBIX
MPEIMETOB, MHTEPIPETUPOBATh MOJYYCHHBIC PE3yJIbTaThl B COOTBETCTBHHM CO CHEIM(DUKON
y4eOHOT0 MpeMeTa.
CTaTHCTHKA U TeOpHUs BePOSITHOCTEH
® IpUOOPECTH OMBIT MOCTPOCHUS M U3YUEHUSI MaTEMaTUYECKUX MOJETIeH;
® TIOHATH, YTO TOTPEIIHOCTh pe3yJbTaTa BBIYMCICHHN [IOJDKHA OBITH COM3MEpUMa C
MOTPENTHOCTHIO UCXOIHBIX JIaHHBIX;
® PUOOPECTH TEPBOHAYANBHBIM OMBIT OpraHM3aMK cOopa JAHHBIX MPH MPOBEACHUU
CTaTUCTHYECKOT'O MCCIIEJOBAHUS, B YACTHOCTU ONpOca OOLIECTBEHHOIO MHEHUS, OCYLIECTBISATh
WX aHaIlU3, TIPEJICTABIIATh PE3YJIbTAaThl HCCIISIOBAHNS B BUIE TAOJHIIBI, THArPaMMBI.
o CB06OI[HO OIICPUPOBATH NMOHATUSAMU: cTojI0uaTele U KpYroBbI€C JUArpaAMMBI, Ta6J'II/ILU>I JaHHBbIX,
cpenHee apudmMeTHuecKoe, Menana, HanOoJIblllee U HANMEHBIIIee 3HAUCHHS BEIOOPKH, Pa3Max BEIOOPKHU;

® CBOOOJHO ONEpUPOBaTh IMOHATHUSAMH: (haKTOpUaAl YHCIA, IEPECTAHOBKH, COUYCTAHHUS M
pa3MelleHus;



® HCIOJB30BaTh OPMYIIBl KOMOWHATOPHKY MIPH PElIEeHNH KOMOWHATOPHBIX 337124,
® pemiarh 3aJa4d Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C HCIIOJIB30BAaHHEM (OPMYIL.
B noBceaHeBHOI )KM3HU ¥ IPU U3YYEHHUH IPYTUX MPeIMETOB:

® U3BJICKAaTh, HHTEPIPETUPOBATh M TNPEOOpa3oBbIBaTh HHGOpMaNMIo, IPEACTABICHHYIO B
TabIuIaX, Ha JUarpaMMmax, rpaukax, OTPaKaoI[yI0 CBOWCTBA M XapPaKTEPUCTUKH pPeaTbHBIX
MIPOIIECCOB U SIBJICHUN;

® OIPEACIATh CTATUCTHICCKUE XapaKTEPUCTHKH BHIOOPOK IO TabIUIlaM, AuarpaMmam, rpadukam,
BBIITOJIHATE CPABHCHUE B 3aBUCUMOCTHU OT LEJIN PEUICHUA 3a1a4K;

® OIICHUBATh BEPOSTHOCTh PEATbHBIX COOBITUI U SIBICHHIA.

I'eomerpus

I'eomeTpuueckue Gpurypsl

e (CB00OJHO OIEpUPOBaTh T€OMETPUUECKUMH MOHATHSMHU IPH PELICHUH 33Ja4d U POBEJCHUU
MaTeMaTUYECKUX PacCyKICHUH;

® CaMOCTOSITETIbHO (OPMYJIUPOBATH ONPEACTICHUS TEOMETPUYECKHX (Uryp, BBIIBUTATH
THIOTE3bl O HOBBIX CBOMCTBaX M NPU3HAKAX TI'EOMETPUYECKUX (Uryp ¥ OOOCHOBBIBATH WIIH
onpoBeprarb MxX, 000O0IIAaTh WIM KOHKPETU3UPOBAaTh PpE3yJbTaThl Ha HOBbIE KJacchl (GuUryp,
MIPOBOJIUTH B HECIIOKHBIX CIyYasX KIACCUPHUKAIMIO (PUTYp IO pa3IMYHBIM OCHOBAHUSIM;

® CCJIEI0BATh YEPTEXKH, BKIIOYas KOMOMHAIMMU (Uryp, U3BIEKaTb, WHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HH(OPMALINIO, IPEACTABICHHYIO Ha YepTexkax;

® pemiaTth 3aJa4u T€OMETPUIECKOTO COACPIKaHUs, B TOM YUCIIC B CUTYallUsAX, KOT/Ia alrOPUTM
pelieHusi He cielyeT SBHO U3 YCJIOBHUS, BBINOJHATE HEOOXOQUMBbIE Ui PpELICHUs 3a/]a4yu
JOTIOJTHUTEJIbHBIE TTOCTPOCHUS, HMCCIIE0BATh BO3MOXHOCTh NPUMEHEHHUS TeopeM H (OpMyn JUis
peleHus 3a1a4;

¢ (GopMyIHPOBaThH U JOKA3BIBATh TEOMETPUIECKUE YTBEPKACHUS.

B noBceaHeBHOIi )KM3HM M PU U3YYEeHHUH IPYTHX NMPeEAMETOB:

® COCTaBIATh C UCHOJIb30BAHUEM CBOWCTB I€OMETPUUYECKUX (DUTI'Yp MaTeMaTU4YECKUE MOJEIU
JUI pelIeHus 3a/ad IPAaKTUYECKOro XapakTepa M 3aJad M3 CMEXHbBIX JUCLUIUIMH, HUCCIIEIOBaTh
MOJTyYCHHBIE MOJICNIA M HHTEPIIPETUPOBATh PE3yIbTaT.

OTtHowmeHnst

e BiageTb NOHATHEM OTHOIICHUS KaK METANPEIMETHBIM;

e CBOOOZHO OIEPHPOBATH TOHATHSIMH: PABEHCTBO (HUTYp, paBHBIE (QHUTYpPBI, PaBEHCTBO
TPEYTOJIILHUKOB, MapauIeIbHOCTh MPSIMBIX, TIEPIEHIUKYISIPHOCTD MPSIMBIX, YTl MEXKIY MPSMBIMH,
NEePIEHANKYIIAp, HAaKIOHHAs, NpoeKuus, mnojodue ¢uryp, moao0Hble GUryphl, NOA0OHbIE
TPEYTOJIbHUKH;

® ICII0JIB30BaTh CBOMCTBA MOJ00MS U paBEHCTBA (DPUTYp MIPU PELICHUH 3a7ay.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPeAMETOB:

® JICIIOJIb30BaTh OTHOIIEHHS U TIOCTPOCHHUS M HWCCIIECAOBAHHS MaTEMAaTHYECKHX MOEIeH
00BEKTOB peabHOM KU3HHU.

N3mepenns M BbIYUCICHHA

e CB00OOTHO oOIEpPUPOBATh TMOHATUSIMHU JUJIMHA, IUIOMIAAb, OOBEM, BEIMYMHA YIia Kak
BEIMYMHAMH, HCIOJIb30BATh PABHOBEIMKOCTh M PABHOCOCTABICHHOCTh NIpPU PpEIICHUHM 3aJad Ha
BBIUUCIICHUE, CAMOCTOSTENBHO TOIy4aTh M MCIOIB30BaTh (POPMYIIBI [UIsi BEIYMCIICHUH TUIomaneii u
00beMOB (GUTyp, CBOOOJHO OMEPUPOBATh LIMPOKUM HAO0POM (hOpMYJT Ha BBIYUCICHUE NIPU PELLICHUN
CIIOKHBIX 3aJad, B TOM 4YHCJIE W 33aJad Ha BBHIYHCICHWE B KOMOWHAIMSAX OKPYKHOCTH U
TPEYroJbHUKA, OKPY)KHOCTU M YETHIPEXYTOJIbHUKA, a TAKXKe C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOSITETTHHO (POPMYITHPOBATH TUTIOTE3BI U TIPOBEPSTH UX JIOCTOBEPHOCTH.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

e CBOOOAHO omepupoBaTh (HopMyIamMH MPU PELICHUH 33/1a4 B APYTHX YUeOHBIX MpeIMeTax U
IIPU IPOBEICHUN HEOOXOAMMBIX BBIYMCICHUN B PEATbHOM KU3HHU.

I'eomeTpuyeckue NoCTpoeHUs!

e OmnepupoBarh NOHATHEM HAOOpa JIEMEHTOB, ONPEAEISIOIINX FEOMETPHUECKYIO pUrypy,

e BIa7eTh HAOOPOM METOAOB OCTPOCHUHN IIUPKYIEM U JTMHEHKOI;

® IPOBOAMTH AaHAJU3 M PEATM30BBIBATH dTAIbl PEIICHUS 33/1a4 Ha TOCTPOCHHUE.



B noBceaHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NMPEIMETOB:

® BBIIIOJIHATH IIOCTPOCHUS HA MECTHOCTH;

® OIEHHUBATh Pa3MEPHl PEATbHBIX 00BEKTOB OKPYKAIOILEr0 MUpA.

IIpeoGpazoBanusn

e OnepupoBath ABUKEHUSIMU U IPEOOPA30BaHUSAMU KaK METAIIPEIMETHBIMU HOHATUSAMY;

® OIEpUPOBaTh IOHATHEM [JBM)KEHUS M IpeoOpa3oBaHUs MOA0OUsA A OOOCHOBaHMIA,
CBOOOJHO BJaJeTh NPHEMaMH IOCTPOEHUs (GUIyp C IOMOIIbIO JIBUXKEHUH M IpeoOpa3oBaHUs
no1o0us, a TaKke KOMOWHAIMAMU JABHKCHHM, IBKCHUN U TPeoOpa30BaHUM;

® 1CIIOJIb30BaTh CBOMCTBA JIBMXKEHHMH W IpeoOpa3oBaHUM AJid MPOBEIAEHHUS OOOCHOBAHUS M
JI0Ka3aTeNbCTBA YTBEPAKIEHUI B FTEOMETPUH U APYTUX y4eOHBIX NPEIMETaX;

® [I0JIb30BATHCS CBOMCTBAMU JBIKEHHI U MPEOOPA30BAHUN IIPU PEIICHUH 3a/1a4.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

® IIPUMEHATH CBOMCTBA JIBUKEHUI U IPUMEHSTH 10A00HE JUIsl IOCTPOEHUM U BBIYUCICHUM.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB0OOJIHO OIEpUPOBaTH MOHATUSMH BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YMUCIIO, CKAJIIPHOE IIPOM3BEIECHUE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPAHMHATHI
BEKTOPA;

® BJAJETh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JJIs PELICHHs 3aJad Ha
BBIYHCJICHHUE U JOKA3aTEIIbCTBA;

® BBIIOJHATH C IIOMOIIBIO BEKTOPOB M KOOPJAMHAT JIOKA3aTEIbCTBO H3BECTHBIX €MY
reoMeTpruecKkux (pakToB (CBOIMCTBAa CPEIHMX JIMHUM, TEOPEeM O 3aMeyaTeNbHBIX TOYKAX WM T.II.) H
II0JTy4aTh HOBBIE CBOICTBA U3BECTHBIX (DUTYD;

® JCIIONIb30BaTh YpaBHEHUS GUTYp I PELICHHS 3a1a4 M CaMOCTOSTEIbHO COCTAaBIISATH
YpaBHEHHSI OTJIEIBHBIX IIOCKUX (PHUTYD.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® 1CIOJb30BaTh MOHATHS BEKTOPOB U KOOPJAMHAT I pelIeHUs 3a4a4 1o ¢usuke, reorpaduu
U APYTUM y4EOHBIM MPEIMETAM.

Hcropus MaTeMaTHKH

e [loHMMare MaTeMaTHUKy Kak CTPOrOo OpPraHM30BaHHYIO CHCTEMY HAaydHbIX 3HAHWM, B
YAaCTHOCTH BJIAJIETh NPEACTABICHUAMHI 00 aKCHOMAaTUYECKOM ITOCTPOEHUH F€OMETPUH U EPBUYHBIMU
MIPEACTABICHUSAMHU O HEEBKIIUJIOBBIX T€OMETPHSIX;

® paccMaTpuBaTh MAaT€MaTUKy B KOHTEKCTE HCTOPUM DPAa3BUTHUS LUBWIM3ALUU U HCTOPUU
pa3BUTHUSA HAyKH, IOHUMATh POJIb MAaTEMATUKU B pa3BuTUU Poccuun.

MeToabl MAaTEMATHKH

e BiafeTh 3HaHUSAMH O Pa3IMYHBIX METO/IaX 0OOCHOBAHMS U ONIPOBEP)KEHUSI MATEMaTUYECKIX
YTBEPKIECHUM U CAMOCTOSTENIBHO IPUMEHSATD UX;

e BJIAJICTh HAaBBIKAMM aHAJIW3a YCJIOBMS 337a4¥ U ONpPENEICHUS MOAXOMAIMX Ul pEeUICHUS
3aJ1a4 U3yYEHHBIX METO/I0B MJIM UX KOMOWHAIU;

® XapaKTEepU30BaTh MPOU3BEICHHS UCKYCCTBA C y4€TOM MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE, UCII0JIB30BATh MATEMATUYECKHUE 3aKOHOMEPHOCTH B CAMOCTOSTEIIBHOM TBOPYECTBE.

COLEP KAHUE YYEBHOTI' O IPEJIMETA «MATEMATHKA: AJII'EBPA,
I'EOMETPUS», 9 KIIACC

AJI'EBPA

YpaBHeHust

VYpaBHeHue ¢ OByMs nepeMeHHbIMH. ['paduk ypaBHEHUS ¢ ABYMs NepeMeHHbIMH. JIuHelHoe
ypaBHEHHE C IBYMs MEpeMEHHbIMH U ero rpa¢uk. CUCTeMbl ypaBHEHMH C JBYyMs NEPEMEHHBIMH.
I'paduyeckue MetoAbl pEUIEHUS CHCTEM YpaBHEHUH C JIByMsl NepeMeHHbIMU. PaBHOCHIIbHBIE
CUCTEMBl M UX CBOWCTBAa. PelleHne CUCTEM YpaBHEHHMM METOJOM IIOACTAHOBKM U METOJAMHU
CIIOKEHUs M YMHOXEHHs. PemeHue cucreM ypaBHEHMII METOJIOM 3aMEHBI NepeMeHHbIX. CucreMa
JBYX YPaBHEHUU C ABYMs IIEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYALlUH.

HepaBencrBa

HepasenctBa ¢ aBymst nepeMeHHbIMU. CHCTEMBI HEPABEHCTB € ABYMs IEPEMEHHBIMHU.



DOYyHKIUHA

YuciioBbie PyHKIIUT

OyHKIHMOHAIbHBIE 3aBHUCUMOCTH MeXIy BenuuuHamu. llonartue ¢yHkumn. OyHKUMS Kak
MaTeMaTHYecKass MOJeNb pealbHOro mnpouecca. OO0macTb ompefencHuss W 00JacTb 3HAUYCHHS
¢byakuun. Croco6s! 3amanust Gynkiuu. ['paduk ¢ynknuu. IloctpoeHue rpadukoB GyHKIUNA C
nomMoInpio npeodpazoBanuii ¢puryp. Hymu ¢ynkumu. [IpoMexyTKun 3HAKONOCTOSHCTBA (DYHKIWH.
[IpomexyTku Bo3pacTanus U yObiBaHus GyHKIMH. YETHbIe U HeuéTHble PyHKUMU. Hanbombiiee u
HaMMEHbIIee 3HAYCHUS (PYHKIIUH.

Kazparuasas pyHKIus, GyHKIHS ¥ = ~/X , HX CBOHCTBA U rpad)uKH.

YucinoBblie nocCae10BaTEILHOCTH

ITonatue uucioBoil mocnenoBaTesibHOCTH. KoHeuHble M OECKOHEUHbIE MOCIIE0BATEIBHOCTH.
CriocoObl  3a7aHMs  TOCIIEAOBATENILHOCTH. Apu(METHUECKass W TeOMETpUYecKass IPOTPECCHH.
CBoiicTBa 4JICHOB apU(METHUYECKOM W TEeOMETpHUYecKoil mporpeccuit. dopmyinbsl o0imiero uieHa
apu(METHYECKOW | TeOMeTpHuYecKoi mporpeccuit. @DopMynsl CyMMBI N TEPBBIX YJICHOB
apupMeTHYecKol U reomeTpudeckoil mporpeccuil. [IpencraBienue o npenene nociaea0BaTeIbHOCTH.
CyMma OecKOHEYHOU reoMeTpUYecKoi mporpeccun, y kotopo |q|<l1. [IpeacraBieHrne GeCKOHEUHOI
MEPUOMYCCKON JCCATUYHOW JapoOM B BHUIAE OOBIKHOBEHHOW apobu. CymmmupoBanme. Meton
MaTeMaTHYeCKON MHAYKLUH.

CraTuCTHKA M TeOpHus BEPOSATHOCTE

OnwucarenbHble  CTAaTUCTHYECKHE  IOKAa3aTeNH: cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJiplllee M HauMEHbIee 3HAYeHMs 4HuciaoBoro Habopa. OtkinoHeHue. CiydaiiHble BBIOPOCHI.
Mepbl paccenBaHus: pa3Max, JUCHEpPCUs U CTaHAApTHOE OTKIoHeHue. CBOICTBa CpegHero
apu¢pmernueckoro u aucnepcuu. CiyyailHas HW3MEHYMBOCTb. V3MEHUMBOCTH NpPHU H3MEPEHUSX.
Pemaromue npasuiia. 3aKOHOMEPHOCTH B U3MEHUUBBIX BEJTUYHUHAX. Crnyuaiinbie OTIBITHI
(9KCIIepUMEHTBI), 3JEeMEHTapHble CciydaiiHble cOObITHSA (MCXOAbl). BeposTHOCTH 3iIeMEHTapHbIX
coObITHI. COOBITHS B CITy4alfHBIX SKCIIEPUMEHTAX M OJIaronpHUsATCTBYIOUINE SIIEMEHTAPHBIE COOBITHS.
BepositHOoCcTH citydaifHBIX CcOOBITHH. ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Krnaccuueckne BepOSTHOCTHBIE OIBITHI C HCIIOJIB30BAHMEM MOHET, KyOukoB. IlpencraBienue
coOBITMM ¢ mnoMomplo auarpamm  Oitnepa. IlpoTuBomnonoxHble CcOObITHSA, OObBEIUHEHUE W
nepeceueHue coObiTuil. IlpaBuio cnoxenus BepositHocTed. ChydaiiHbiii BeiOOp. HesaBucumele
cobbiTus. [locnenoBarenbHble HE3aBUCHMBIE UCHbITaHUA. lIpeacraBieHue sKcnepuMEHTa B BHJE
JiepeBa, YMHOXKEHHE BeposATHOCTEeW. McmbiTaHus 110 TEpBOro ycrnexa. YCIOBHAas BEPOSTHOCTD.
®opMyiia OJHON BEPOATHOCTH.

[IpaBmwiio yMHOXEHUs, INepecTaHOBKH, (aktopuan. CoueTaHuss M YHMCIO COYETAHUM.
Tpeyronsauk Ilackans u OuHOM HploToHa. OmbITEI ¢ OOJBIIMM YHCIOM PaBHOBO3MOXKHBIX
AJIEMEHTapHbIX COObITHI. BblunciieHue BeposSTHOCTEH B ONbITaX € NPUMEHEHUEM 3JIEMEHTOB
koMOuHaTopuku. HMcneltanust bepnymmu. Yemex u Heynaua. BeposTHOCTM coObITMH B cepuu
ucnbITaHui bepHyn.

CrayvaiiHplii BBIOOp TOYKM M3 (UIYphl Ha IJIOCKOCTH, OTpe3Ka U JYI'M OKPYXKHOCTH.
CrnyyaitHbiii BBIOOp 4KCIIa U3 YHCIOBOTO OTpE3Ka.

JluckpeTHas ciaydaiiHasl BEIMUMHA U PacIpeielIeHUe BEPOSTHOCTEN. PaBHOMEpHOE TUCKPETHOE
pacnpenenenue. ['eomeTpuyeckoe pacnpenesieHue BeposTHOCTed. Pacnpenenenue bepHymim.
bunomunansHoe pacnpenenenue. HesaBucumele ciydaiinple BeW4YuHBL. CII0KEHHE, YMHOXEHHE
CIy4yailHBIX BEIWYMH. MaremaThyeckoe OXHIAaHWE M €ro cBoucTBa. Jlucmepcuss M craHgapTHOE
OTKJIOHEHHME CIIy4allHOM BEIMUYMHBI, CBOWCTBAa JAucCIEpcHH. Jlucnepcus uyucia yclexoB B CEpUU
ucneitTanuil bepuymu. [lonstie o 3akone Oonpunx yucen. M3mepeHue BEpOSTHOCTENH U TOUHOCTD
u3Mepenus. [IpumeHeHue 3akoHa OOJIBIIMX YHCEN B pa3IMuYHBIX cdepax UeIoBEUecKOil
JeSITeIbHOCTH.

I'EOMETPUA

I'eomeTpuuyeckue purypsl
MHOroyroJibHUKH

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

®urypsl B IpocTpaHcTBe (00bEMHBIE TeJIa)



MHororpaHHiuK M €ro 3jieMeHThl. Ha3BaHusS MHOTOTPaHHHMKOB C pPa3HBIM IIOJIOKEHUEM H
KOJIM4YecTBOM rpaHeil. [lepBuuHbIe MpeCTaBICHHUS O NHpaMHIAX, Napaiesienunenax, MmpusMax,
cdepe, mape, HIUIUHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

N3mepenus u BoIMcICHUS

Benuuunsbl

[IpencraBnenne 06 0ObeMe MPOCTPAHCTBEHHOM (PUTYPHI U €ro cBOMCTBax. M3mepenne oobema.
Eaunuist usmepenus 06beMoB.

N3mepenus u BoIMCICHUS

DopMysbl ITUHBI OKPY>KHOCTH U IJIolaau Kpyra. [lnomans kpyroBoro cekropa, KpyroBoro
cerMenTa. [lnomaas npaBUILHOTO MHOTOYTOJILHUKA.

TpuroHomeTpruyeckue COOTHOIIEHUS B MPSAMOYIOJbHOM TPEYTOJIbHUKE. TPUrOHOMETpUUYECKHE
(GyHKIIUHM TYHOTO yTJa.

Teopema kocunycoB. TeopeMa CHUHYCOB.

Pemenne TpeyronbHUKOB. Bpluucienue yrioB. BbluncieHue BBICOTBI, MeIUaHbl U
OuccekTpucel TpeyroapHuka. OprorpeyroabHuk. Teopema [Itonemes. Teopema Menenas. Teopema
Uessl.

I'eomeTpuyeckue nocrpoeHus

['eomeTpuyeckue NOCTPOSHUS AJIs WILTIOCTPAIIMK CBOMCTB Fr€OMETPUUECKHUX (DUTYD.

OcHOBHbBIE METOJbl PEIIECHUs 3aJlad Ha IMOCTPOEHHE (METOJ T€OMETPUUECKHUX MECT TOYEK,
METO/l TapaJuIeIbHOTO EPEHOCa, METOI CHMMETPHH, METO]T TT0100u).

Oransl pelieHus 3aa4 Ha IOCTPOEHUE.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpazoBanus

[IpencraBieHre O MEXIPEIMETHOM TIOHATUU «mIpeoOpazoBanue». [IpeoOpasoBaHus B
MaTeMaTHke (B apupMeTuke, aredpe, reoMeTpUIeCKHIe MPeoOpa3oBaHMUs ).

JIBMsKeHUs

OceBas M LEHTpajbHas CHUMMETPUH, IOBOPOT W HapaieiabHbli mepeHoc. KomOunauuu
JBUKEHHI Ha TUIOCKOCTH U UX CBOMCTBA.

Ilono0ue kak nmpeodpaszoBanune

I'omotetus. 'eomerpuueckue mpeodpa3oBaHus Kak CPEICTBO JOKA3aTENbCTBA YTBEPKACHUN U
pelieHus 3a1ad.

BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

BekTopsl

[Tonatue BekTOpa, NEHCTBHUS HajJ BEKTOpaMH, KOJUIMHEApHblEe BEKTOPHI, BEKTOPHBIN Oa3uc,
pa3io’keHue BEKTOpa 1Mo Oa3sUCHBIM BeKTOpaM. EMMHCTBEHHOCTh pa3ioXeHHs] BEKTOPOB IO 0a3wucy,
CKaJIIpHOE MPOU3BE/IEHUE U €0 CBOMCTBA, HCIIOIB30BaHHE BEKTOPOB B (hr3HKe.

Koopaunarsi

OCHOBHBIE TOHATHS, KOOPAMHATHI BEKTOpPA, PACCTOSIHME MeXJIy ToukaMu. KoopauHatel
CepeNHbI OTpe3Ka. Y paBHEHUS QUTYP.

[IpuMeHeHne BEeKTOPOB U KOOPIUHAT JJIsl pEIIeHUs] TEOMETPUUECKUX 3a/1ad.

Addunnas cuctema koopauHat. Pangnyc-pexTopsl Touek. LleHTpoua cuctemMsl TOUEK.

Hcmopua mamemamuxu

Bosnuxknoeenue mamemamuxku xaxk Hayku, smanvl ee passumus. OcHogHble pazoenvl
Mamemamuxu. Bvidarowueca mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

beckoneunocmv mmoowcecmea npocmuix uucen. Hucna u onunvl ompesrkos. Payuonanvhvie
uucna. [lompebrnocmo 6 uppayuonanvusix yucaax. Llkona Hughazopa

3apoocoenue aneeopvi 6 Hedpax apugpmemuku. An-Xopesmu. Poowoenue OykeenHol
cumgonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o naxoxcoeHuu popmyn KopHel
aneebpauveckux ypasHenuil cmenerel, oonvuwux uyemwipex. H. Tapmanvs, /lxc. Kapoano, H.X.
Abens, 2.1 anya.

llosasnenue memooa KoopouHam, Nno360NANULE20 NEPEBOOUNb 2eomMempuieckue 00beKmvl Ha
A3vik  aneeopul. llossnenue epagurkoe Qynxyui. P. Jlexapm, II. @epma. I[lpumepwvr paziuynuvix
KOOpOuHam.

3aoaua Jleonapoo Ilusanckozo (@ubonauyuu) o kpoauxax, uyucia Pubonauuyu. 3adaua o
waxmamuou 0ocke. CXo0UMOCmv 2e0MempuiecKoll npozpeccuu.



Hcmoxu meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuule uepvl. 11. Pepma, b. Ilackany,
A. Bepnynnu, A.H. Koamozopos.

Om 3emneodenuss k eeomempuu. Illugacop u eco wrxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasuivHuiXx MHO20Y20abHUK08. Tpuccekyus yena. Keaopamypa kpyaa.
Yoeoenue xyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI. Dunep, H.H.
Jlobaueeckuii. Hcmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.

Acmponomua u eceomempusa. Umo u xax yswanu Amaxcazop, Opamocghen u Apucmapx o
pasmepax Jhyner, 3emau u Coanya. Paccmosnus om 3emau 0o Jlywer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI.Ounep. H.H. Jlobauesckui, I1.J1.
Yeboviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 passeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HABULAYKUX HAVK,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
YACOB, OTBOANUMBIX HA OCBOEHUE KAK/IOU TEMBbI

AJITEBPA
9 KJIACC
Ne Koxa-Bo
HanmeHoBaHUE TEeM U pPa3/ieJioB
n/n 4acoB
Pa3zoen 1: Keaopamuunaa ¢pynkyus — 36 u
1-3 OyHKIUSA 3
4-8 Bozpacranue u yobiBanue @pynkuuu. Haubonbiiee 1 HauMeHblee 5)
3Ha4eHUsl QyHKIUU
9-10 YérHble 1 HeUE€THBIE (PYHKLIUU 2
11-12 IMToctpoenue rpadukor pynkuuit y = Kf (x), y = f (kx) 2
13-16 [Toctpoenue rpadukos Gpynkiuit y =f (X)+buy =f (X + a) 4
17-19 IToctpoenwue rpadukos Gyukuuid y =f (X)) uy = | f ()] 3
20 KonrtponsHas pabora Ne 1 mo Teme «Bo3pacranue u yObiBaHUE (QYHKIINH. 1
HauOonbiiee n HaumeHblee 3Ha4eHNUs GyHKIUU. YETHBIE U HEUETHBIE
¢yskuu. [loctpoenue rpa@ukoB GyHKIMID
21-26 KBanpatuunas ¢yHknus, e€ rpaduk u cBONCTBa 6
27-30 Penenne kBapaTHBIX HEPABEHCTB 4
31-35 Pemennie HepaBeHCTB METOIOM UHTEPBAJIOB 5)
36 Konrtponsnas padora Ne 2 o teme «KBaaparnunas pyHkius, e€ rpaduk 1
Y CBOMCTBa»
Pazoen 2: Ypasuenus c 06yma nepemennviMu U ux cucmemsl - 23 u
37-41 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk 5
42-44 I'padueckue MeToAbl peleHusl CHCTEM ypaBHEHUH C IBYMS 3
NIEpPEMEHHBIMU
45-48 Pemenne cucreM ypaBHEHUN ¢ AByMsI IEPEMEHHBIMA METOJOM 4
MIOJICTAHOBKU M METOJJaMH CJIOKEHUSI 1 YMHOXKEHUS
49-53 MeTto/ 3aMeHbI IEPEMEHHBIX U JPYTrHe CIOCOObI pEeLICHHs] CUCTEM 5
yYpaBHEHUH C IByMs IEPEMEHHBIMU




54-58 Cucrembl ypaBHEHUH (HEPAaBEHCTB) KaK MAaTEMAaTHYECKUE MOJICTTH 5
pealbHBIX CUTYALUI
59 Kontponbras padota Ne 3 mo TemMe «YpaBHEHUS C ABYMsI IEPEMEHHBIMU 1
Y UX CUCTEMBI»
Pazoen 3: Hepasencmea c 08yms nepemeHHbIMU U UX CUCHEMDBL.
Jlokazamenvcmeo nepasencme — 17 u
60-62 HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMU 3
63-65 CucTeMbl HEPaBEHCTB C ABYMS IEPEMEHHBIMU 3
66-70 OCHOBHBIE METO/IbI JOKA3aTEIbCTBA HEPABEHCTB 5
71-75 HepaBenctBa mexxny cpenaumu BenrmunHamu. HepaBenctBo Ko — 5
ByHsAKOBCKOrO
76 Kontponbnas padota Ne 4 mo teme «HepaBeHcTBa ¢ ABYMS IEpeMEHHBIMHU 1
Y UX CUCTEMBI»
Pazoen 4: Cmenennasn ¢pynkyusn - 19 u
77-79 CreneHHasi GyHKIUS C HATYPaJIbHBIM ITOKa3aTelIeM 3
80-81 OO6parHast GyHKIUA 2
82-84 Omnpenenenne KOpHS N-0i CTENIEHU 3
85-90 CBoiicTBa KOpHS N-O1 CTENECHH 6
91-94 CrerneHb ¢ pallMOHAIBHBIM ITOKA3aTEIEM U €€ CBOMCTBA 4
95 KontponsHast pabora Ne 5 o teme «CtenenHast QyHKIHS» 1
Pa3zoen 5: Yucnoswle nocnedosamenvnocmu — 18 u
96-97 UYmncnoBbIe OCIEI0BATEIBHOCTH 2
98-101 | Apudmerrdeckast IPOrpPeCcCHs 4
102-104 | Cymma N mepBbIX YWICHOB apu(PMETUYECKOMN Mporpeccuu 3
105-107 | I'eomeTrpudeckas mporpeccus 3
108-109 | Cymma n mepBbIX YWIEHOB T€OMETPUUYECKOM MPOrpeccuu 2
110-111 | IlpencraBieHue o npeaene mocienoBareabHoCTH. CymMMa 0€CKOHEYHON 2
reOMETPUUYECKOI MPOrpeccuu, y KOTOPOil MOTyTb 3HaMEHATelIsl MEHBIIIe
€ JIMHHIIBI
112 CymmupoBaHue 1
113 Kontponbnas padorta No 6 mo teme «HucCa0BbI€ MOCIETOBATEILHOCTH 1
Pazoden 6: Dnemenmot Komdbunamopuxku u meopuu gepoamnocmeii - 18 u
114 HavanbHble cBeqeHUSI O CTATUCTHKE 1
115-116 | CrarucTudeckue XapaKTepUCTHKH 2
117-119 | Oneparuu Haja COOBITUSIMU 3
120-122 | 3aBuCHMEBIC M HE3aBUCHMBIE COOBITHS 3
123-124 | I'eomeTpuyecKas BEpOsSTHOCTh 2
125-126 | Cxema bepnymm 2
127-128 | CnydaiiHble BETMYHHEI 2
129-130 | XapakTepucTuku ciay4aiiHoi BenuuuHbl. [IpeacraBnenue o 3akoHe 2
OOJBIITUX YHCET
131 KonrtponbHas pabora Ne 7 mo Teme «271eMeHTbl KOMOMHATOPUKH U 1
TEOPUH BEPOATHOCTEN»
Paszoen 7: Iloemopenue u cucmemamuzayus y4edHo20 mamepuana - S u
132-135 | IloBTOpEeHHE W CHCTEMAaTH3AINS YIeOHOT0 MaTepHaia 3a Kypc areopsr 9 4
KJjlacca
136 Hrorosast KOHTpOJIbHAS paboTa 1
HTroro 136




I'EOMETPUA

9 KJIACC
Ne Koua-Bo
o/ HaumMeHoBaHue TeM U pa3/iesioB 43COB
Pazoen 1: Bexkmopwl. - 17 4
1-2 [TonsiTue BekTOpa 2
3-5 Crno)keHHe ¥ BRIYNTAHHE BEKTOPOB 3
6-8 YMHOK€eHUe BeKTopa Ha uncio. [IpuMeHeHne BEKTOpOB K PELLIEHUIO 3a/1a4 3
9-10 Teopema Menemnast. 2
11-12  |HekoTopsle cCTaHAAPTHBIE COOTHOIICHHUS, CBA3aHHBIC C PA3JI0KEHUEM 2
BEKTOpA Ha IUIOCKOCTH (pa3ioKeHHe MeIUaHbl, yCIOBUE MPUHAIICHKHOCTH
TpeX TOYEK OJHOU MPSMOIN)
13-15 | AnreGpanveckuii METO PEIICHUS TEOMETPUUICCKUX 3a]1a4
16-17 |3amauv NOBBIICHHON TPYAHOCTH
Pazoen 2: Memoo koopounam - 17 u
18-19 |KoopauHaThel BeKTOpa 2
20-21  |IIpocreiimue 3a1a4u B KOOPAMHATAX 2
22-24 | YpaBHEHHS OKPY>KHOCTU U TIPSIMOH. 3
25-26  |[IpencraBneHue 00 ypaBHEHHSIX DILIUIICA, THIIEPOOIIBI U TApadOIIbI 2
27-29  |Meton koopauHAT. BEeKTOpHBII METO/] pelieHus 3a/1a4 3
30-31 Pewenue 3amauy. 2
32-33 3a/aun MOBBIILIEHHOW TPYJIHOCTH 2
34 KonTponbnas padora Ne 1 o reme «Bekropsl. Meron koopauHaT» 1
Pazoen 3: Coomnowienus mexcoy CmopoHamu u y2iamu mpeyzoabHuKd.
Cranapnoe npouseedenue 6ekmopos. - 16 u
35-37 |CuHyc, KOCUHYC M TaHT€HC yTrja 3
38-41 | CooTHOIIEHUS MEXAY CTOPOHAMU U YIJIaMU TPEyrojJbHHUKa 4
42-43 | CkansipHOE IPOM3BEIEHUE BEKTOPOB 2
44 [TonsiTue 06 apkcUHyCe U APKKOCHHYCE 1
45-46  |Pemenwue 3amau 2
47-49 3ajaur MOBBIIIEHHOW TPYJHOCTH 3
50 Konrtponbnas padora Ne 2 o teme «COOTHOIIEHUS MEX1Y CTOPOHAMU U 1
yriaMu TpeyroibHuKa. CKaasipHOe MPOU3BEACHNE BEKTOPOBY»
Pa3zoen 4: /[nuna oxkpyrcnocmu u nnowyaos kpyza. - 12 u
51-54  |[IpaBusbHBIE MHOTOYTOJIbHUKHU 4
55-58 |[yimHA OKPY>KHOCTH H ILJIOMIA/Ib KpyTa 4
59-61 |Pemenue 3amau 3
62 Konrtponsnas padora Ne 3 o teme «IIpaBuiibHbIE MHOTOYTOJIBHUKH. 1
JlTiHa OKPY>KHOCTH M IIJIOMIAh KPyTa
Pazoen 5: /leusicenusn. - 15 4
63-65 |IloHsTHEe NBMKEHUS 3
66-68 |IlapamienbHblil mepeHoc 3
69 Teopema Ilamst. 1
70-71  |TloHsiTHE O TOMOTETHH U HHBEPCHU 2
72-73  |MeTon CHMMETPUH B CIIPSIMIICHUS 2




74 Pemrenue 3amau 1
75-76  |3amauu MOBBIMIEHHOW TPYIHOCTH
77 Kontponbras padota Ne 4 mo Teme «JIBrkeHMs» 1
Pazoen 6: Hauanvnuie céedenusn uz cmepeomempuu. Iloemopenue. - 25 u
78-80 | O pa3BHUTHHM T€OMETPHH K €€ MECTE B HAYKE M TEXHUKE 3
81-84 | MHororpaHHUKH 4
85-88 |Tena u MOBEPXHOCTH BpaLICHHS 4
89-91 |00 akcuoMax ITAHUMETPUH 3
92-100 |IToBTopenwme. Pemenne 3a1a4u MOBBIMICHHON TPYIHOCTH 9
101 HroroBast koHTpoIbHAs padoTa. 1
102 Pemenue 3amauq. 1
Hroro 102

TemaTndeckoe IUITAaHUPOBAHUE COCTABICHO C y4YeTOM pabodeil mporpammbl Bocnutanus MBY
«koma Ne 70». BocriurarenbHbli MOTeHIIMAN yueOHOro mpeamera «MaTemaTHka) oOecreyrBaeT
pealM3aluio 1EeNeBbIX MPUOPUTETOB, 0003HAYEHHBIX B pabouel mporpamme BocmnutaHuss MBY
«xoma Ne 70».
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