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MHNOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamMmma ydeOHOTO mpeameTa «Anredbpa» mis 7-9 kimaccoB pazpaboTaHa B COOTBETCTBUHU C
TpeboBanusiMu DeepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa o0IIero oOpa3oBaHUS,
yrBepxkaeHHoro Ne 1897 or 17 nekabps 2010r. (¢ u3MeHEeHUsIMH, YTBEPKJAECHHBIMH mprka3zom Ne 1644 ot 29
nekadpst 2014 roga), ¢ y4eToM NPUMEPHOH OCHOBHOI 00pa3oBaTEIbHOI MPOrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, 0JJ0OpEeHHON yueOHO-MEeTOIUYECKUM 00beinHeHreM oT 8 ampenst 2015 roma Nel/15.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

Heabio n3yuenus: kypca aiaredpsl B 7 - 9 kiaccax SBJISETCS Pa3BUTHE BBIUMCIUTENBHBIX YMEHHH 10
YPOBHS, 103BOJISIFOIIETO YBEPEHHO UCIIOIb30BaTh UX IIPU PELLIEHUH 33]1a4 MATEMATUKH U CMEXHBIX ITPEIMETOB,
YCBOCHHUE aliapaTra ypaBHEHUN W HEPaBEHCTB KaK OCHOBHOTO CPEJICTBAa MaTeMaTHYE€CKOI'O0 MOJEIUPOBAHMUS
3aJa4, OCYUIECTBICHUE (PYHKIMOHAIBHON MOATOTOBKH IIKOIBHHKOB. Kypc Xapakrepusyercs NOBBIIICHUEM
TEOPETUYECKOr0 YPOBHS 00yUEeHHUS, TOCTEIEHHBIM YCUIIMEM POJIM TEOPETHUECKUX 0000IIEHNH U 1eTyKTUBHBIX
3aKJIIOYEHUM.

[IpuknanHas HaIpPaBIEHHOCTh PACKPHIBAET BO3MOXKHOCTh M3Y4aTh U PelIaTh MPAKTUYECKUE 3aJauH.

3agaumn:

- opMHUpPOBaATH 3NIEMEHTHI CAMOCTOSITEILHON MHTEIUIEKTYadIbHOU NESATEIbHOCTH Ha OCHOBE OBJAJICHUS
MaTeMaTUYECKUMHU METOJaMH I[O3HAHUS OKpyXkarouero Mupa (yMEHUs YCTaHaBIMBaThb, OIKCHIBATh,
MOJIETTUPOBATh U OOBSICHATH KOJMUYECTBEHHBIEC U IPOCTPAHCTBEHHBIC OTHOIICHHUS );

- pa3BUBaThb OCHOBBI JIOTMYECKOTO, 3HAKOBO-CHMBOJIMYECKOIO U aJTOPUTMUYECKOTO MBIIUICHHUS;
MIPOCTPAHCTBEHHOTO BOOOPaKEHUS; MAaTEMaTUYECKOM peyH; YMEHHs BECTH MOMCK WH(OpMalUu U paboTaTh ¢
HEH;

- pa3BUBaTh M03HABATEIbHBIE CIIOCOOHOCTH;

- BOCIIUTBIBATh CTPEMJICHUE K PACIIMPEHUIO MaTEMaTUUECKUX 3HAHUM;

- CIIOCOOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATH KadecTBAa JHUUYHOCTH, HEOOXOIUMbIE
YeNIOBEKY Ui TIOJTHOIEHHOW JKM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE MAaTEMAaTHYCCKOM
JEeSITeIbHOCTH: SICHOCTH U TOYHOCTU MBICIIH, WHTYUIIUMHU, JIOTMUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHBIX
[IpE/ICTaBICHHUH, CHIOCOOHOCTHU K IIPEOA0IEHHUIO TPYIHOCTEN;

- BOCIHTBHIBATh KYJIbTYPY JUYHOCTH, OTHOIIEHHWE K MaTeMaTHKe KaK K 4YacTu OOIIederoBeHYeCcKOn
KYJbTYpbI, UTpatoIIel 0COO0YI0 POJib B OOIIIECTBEHHOM Pa3BUTHH.

B kypce anredpsl MOXXHO BBIJETUTH CIEAYIOIIME OCHOBHBIE COJEpXKATeIbHbIC JIMHUM: apU(PMETHKA,
anrebpa, (QyHKIMH, BEpPOATHOCTb U CTaTHCTUKAa. Hapsny ¢ 3TMM B coaepKaHME BKIIIOYEHBI JIBa
JOMOJTHUTEIBHBIX METOJIOJIOTHUECKUX Pa3jieia: IOTUKA U MHOXKECTBA, MaTeMaTHKa B UCTOPHUECKOM Pa3BUTHUH,
YTO CBSI3aHO C peanu3aluei 1eneil OOIEeMHTEIIEKTYaJbHOTO M OOILEKYJIbTYPHOIO DPA3BUTHUS YyYallUXCS.
CopepxaHue KaXJOro M3 OTUX PAa3AEiIOB Pa3BOPAYMBACTCS B COAEPIKATEIBHO-METOJUYECKYIO JIMHHIO,
IIPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJIEpKaTeNibHbIe TUHUM. [Ipu 3TOM nepBas nuHus — «JIoruka 1 MHOKeCTBa»
- CIIYXHT LI€JH OBJAJCHUS YYallUMUCSA HEKOTOPBIMH 3J€MEHTaMH YHHBEPCAJIbHOTO MaTEMAaTHYECKOTO S3bIKa,
BTOpasgs — «MaTeMaTHKa B HCTOPUYECKOM pa3BUTHH» - CIIOCOOCTBYET CO3MAHMIO OOILIEKYJIbTYpHOTO,
ryMaHUTapHOTo (OoHA U3YYEeHUS Kypca.

Copepxanve JIMHUM «ApUPMETHKa» CIYXKUT 0a30d s JajdbHEHIIero H3Y4YeHHs YydalluMHCS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTMYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHHUS IOJIb30BAThCA
QITOpUTMaMH, a TakKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B IMOBCEAHEBHOW >KH3HH.
Pa3BuTHe MOHATHS O YKCIIE B OCHOBHOMW IIKOJIE CBSI3aHO C PAIlMOHATBHBIMU W UPPAIIMOHATHHBIMU YHCIIAMH,
(bopMHpOBaHUEM MEPBUYHBIX MIPEJICTABICHUN O IEHCTBUTEILHOM UHCIIE.

Coneprxanue TUHUU «ANTe0pay crocoOCTBYeT (POPMUPOBAHUIO Y YUAIIIMXCS MATEMAaTHYECKOTO arlnapara
JUIS pelIeHMs 33/ay U3 pa3[esioB MaTeMaTHKH, CMEXKHBIX NMPEAMETOB U OKpYXarolled peanbHOCTU. SI3BIK
anreOpbl MOMYEPKUBACT 3HAYEHHWE MAaTEMAaTUKM KakK S3blKa JUIs IOCTPOEHHUS MaTeMaTUYEeCKUX Mojenen
MIPOLIECCOB U ABJIEHUH pealbHOr0 MUpA.

PazButue anropuTMHUYECKOrOo MBIIUIEHHUS, HEOOXOAMMOro, B YAaCTHOCTH, I OCBOGHHS Kypca
MH(OPMATUKH, U OBJIAJICHUE HABbIKAMU JIETYKTHUBHBIX PACCYXICHUU TaKKe SBJISIOTCS 3aJadyaMu U3y4YeHHsS
anreOpsl. [IpeoOpazoBaHre CUMBOJIBHBIX ()OPM BHOCUT crenu(UUYEecKUid BKIIAQJ B Pa3BUTHE BOOOpPaKEHUS
yyalmxcs, UX ClIOCOOHOCTEN K MaTeMaTH4ecKoMy TBOpPUYECTBY. B OCHOBHOM 1HIKOJIe MaTepHal rpynnupyercs
BOKPYT pallMOHAIBHBIX BBIPAKCHHIA.

Copepxanne pazgena «DyHKIUW» HAIEIEHO Ha TOMyYEHHUE IIKOIHHUKAMH KOHKPETHBIX 3HAHUH O
GYHKIIMM Kak BaKHEHIIed MaTreMaTH4eCKOW MOJeNu JUIsl ONMHMCAHUS M MCCIEAOBAaHUSA Pa3HOOOpa3HBIX
nporeccoB. M3ydeHue 3TOro marepuana CrnocoOCTBYET pAa3BHTHIO Y YYAILIMXCS YMEHHUS HCIOJIb30BaTh



pa3NIUYHbIC A3BIKA MAaTEMATUKHU (CJIOBECHBIN, CHMBOJIUYECKUH, TpadMuecKuii), BHOCUT BKJIaJ B (JOPMHUPOBAHUE
IIPEICTaBICHUN O POJIM MATEMATHKH B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPBI.

Paznen «BepoATHOCTP M CTAaTHCTUKa» - OO0S3aTENbHBIA KOMIIOHEHT IIKOJIBHOTO OOpa3oBaHMA,
YCUJIMBAIOILUI €ro NPUKIAJHOE U IMPAKTUYECKOE 3HaYeHUe. DTOT MaTepuai HeoOX0AUM, MPEXkAe BCEro, UL
dbopmMHpoBaHUs y ydamIMXCs (PYHKIMOHAIBHOW T'PAaMOTHOCTH — YMEHHUS BOCIPHHUMATh M KPUTHUYECKH
aHAJIM3UPOBaTh MH(OPMAIHIO, IPEACTABIECHHYIO B Pa3JIMYHbIX (hopMax, HOHUMATh BEPOSITHOCTHBIM XapakTep
MHOI'MX DPEAJIbHBIX 3aBUCUMOCTEH, NPOU3BOJAUTH MPOCTEHIINE BEPOSATHOCTHBIE PAacu€rhbl. V3ydeHHne OCHOB
KOMOMHATOPUKH IO3BOJUT y4allleMycs OCYIIECTBIISTh PACCMOTPEHHUE CllyyaeB, 1epedop M MOACYET YMcia
BAPUAHTOB, B TOM YHCJIE B IPOCTEUIINX IIPUKIAAHBIX 3a/1a4ax.

IIpu u3y4eHnn cTaTUCTUKU U BEPOSITHOCTU 000TalllatoTCsl MPEICTaBIEHUS O COBPEMEHHON KapTHHE MUpa
U METO/ax ero HCCieAOoBaHus, (OpMUPYETCS MOHMMAaHUE POJM CTATUCTUKH KAaK HCTOYHUKA COIHAIBHO
3HaYMMOI MH(pOpPMALMK U 3aKJIaJbIBAIOTCS] OCHOBBI BEPOATHOCTHOI'O MBIIIJICHHUSL.

MecTto npeamera B yueOHOM IJIaHe

Ilo yueOHOMY MiIaHy Ha U3y4eHHE Ha M3ydeHue anredpsl B 7-9 kiaccax orBoauTcs 3 ydeOHBIX yaca B
HEJIENIO B TEYEHUE KaXKJ0ro roa o0y4yenus, Bcero 303 ypoka.

IIpomerxyTouHas aTTecralus IpOBOAUTHCA 10 (opmaMm, onpeaensieMbiM [lonoxkeHneM o MpoBeAeHUN
IIPOMEXKYTOUYHOM aTTECTAllMU Y4alUXCs U OCYIIECTBIECHUH TEKYIIET0 KOHTPOJISA UX YCIIEBAEMOCTH.

JIMYHOCTHBIE, METATIIPEAMETHBIE U TIPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA
NNPEIMETA

JIMYHOCTHBIMH pe3yJibTaTaMH U3y4eHHS IIpeaMeTa «Anredpay SBISIOTCS CIECAYIONINE KadecTBa:

— YyMEHHUE ICHO, TOYHO, IPaMOTHO M3J1araTb CBOM MBICIIM B YCTHOW M MMCbMEHHOM peuu, HOHUMATh CMbICII
MOCTABJICHHOMW 33a4M, BEICTPAUBATh APTYMEHTAIUIO, IPUBOAUTH IIPUMEPBI M KOHTPIIPUMEPHI; HE3aBUCUMOCTh
U KPUTUYHOCTb MBILICHHUS;

— KPUTUYHOCTH MBIIUICHHSI, yMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh
TUIIOTE3Y OT (aKTa;

- TPE/CTaBICHUE O MAaTEMAaTUYECKOH Hayke Kak cdepe 4eJOBEYeCKOH IesTeIbHOCTH, 00 JTamax ee
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALIUY;

- KPEaTHBHOCTH MBIIUICHHSI, THUIIUATHBY, HAaXOAYNBOCTh, AKTUBHOCTh TIPU PEIICHUN MaTEMAaTHYECKUX
3ajau;

- YMEHHE KOHTPOJMPOBATH MPOIIECC U PE3yNIbTaT YUeOHOH MaTeMaTHIeCKOM e TeIbHOCTH;

- CINOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajlad, pELIeHUH,
pacCcyXIeHHil.

MertanpeAMeTHBIMH  pe3yJbTaTaMH M3ydeHHS Kypca «Anrebpa» sBisercs (GOpMHpOBaHHE
YHHUBEpCcaJIbHBIX yueOHbIX neiicteuil (Y'Y I).

PeryasituBubie YY /|

— CaMOCTOSITENIbHO OOHapyKUBaTh U (HOPMYIHNPOBaTh y4eOHYIO MPoOIeMy, ONPEeaTh Ledb y4eOHOH
JesTeIbHOCTH, BBIOMPATh TEMY MPOEKTa;

— BBIJIBUTATh BEPCUU PEIICHUS MPOOIIEMBI, 0CO3HABATH (M MHTEPIIPETHPOBATH B CIIy4ae HEOOXOTUMOCTH )
KOHEUHBIH pe3yibTaT, BBIOMpPATh CpEACTBA JOCTIIKEHHUS IeMU U3 MPEJIOKEHHBIX, aTakXke MCKaTh HUX
CaMOCTOSITENTLHO;

— COCTaBJIATH (MHAMBUAYAIBHO WM B TPYIIIE) IUIaH peIeHus MpoOIeMbl (BBIITOJHEHHS IPOEKTA);

— B TMAJIOTE C YUYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIIFHO BEIPAOOTaHHBIE KPUTEPHU OLIEHKH.

— oA0UPaTh K KaKJ01 npolieMe (3a/1aue) aleKBaTHYIO € TEOPETUYECKYIO MOJIEINb;

— paboTasi I0 TPEUIOKEHHOMY HJIM CaMOCTOSITENTFHO COCTAaBICHHOMY TUIAaHY, MCIIOJIB30BaTh HAapsAy C
OCHOBHBIMHM U JIONIOJHUTENIbHBIE CPEACTBA (CIIpaBOYHAs JIUTEPATYpa, CI0XKHbIE TPUOOPHI, KOMIIBIOTED);

— IJJAHUPOBATH CBOIO MHIMBUIYAILHYIO 00pa30BaTEbHYIO TPACKTOPHIO;

— cBOOOJIHO TOJIB30BAThCSl BHIPAOOTAHHBIMU KPUTEPUSAMH OLIEHKH M CAMOOLIEHKH, UCXOMAS U3 LEIH U
UMEIOIINXCS KPUTEPUEB, Pa3Indast pe3yibTaT H CIocoObl eHCTBUH;

— B XO/I€ MPE/ICTaBJICHUS NIPOEKTA 1aBaTh OLIEHKY €0 pe3ybTaTam;

— CaMOCTOSITEITHHO 0CO3HABATH MPUYMHBI CBOETO YCIIeXa MM HeycIieXa U HaXOIUTh CITIOCOOBI BHIXO/1a U3
CUTYyallUu HeycIexa,

— YMETb OIICHUTh CTENICHb YCIIENIHOCTH CBOCH MHINBUAYAIbHOW 00pa30BaTeIbHON A TETHHOCTH.

ITo3naBartenbHbie YY /[

— aHAM3UPOBATh, CPABHUBATH, KJIAaCCU(PHUITMPOBATH U 00001IaTh (haKThI U SBJICHUS,



— OCYIIECTBIISTh CPaBHEHHUE M KJIACCHU(PHUKAINIO, CAMOCTOATEIBHO BBIOMpAasi OCHOBAHMS M KPUTEPUU IS
YKa3aHHBIX JJOTMUECKUX OIEepalui;

— CTpPOUTH JIOTHUECKHM OOOCHOBAaHHOE pacCy)KIEHHE, BKJIIOYAIONIEe YCTAHOBICHHE NPUUMHHO-
CJICZICTBEHHBIX CBS3€H;

— cO3/71aBaTh MaTeMaTHYECKUE MOJIEIIH;

— COCTaBJIATh TE€3UCHI, PA3JIMYHbIE BUBI IJIAHOB (IPOCTHIX, CIOKHBIX U T.I1.);

— peoOpa3oBbIBaTh HH(POPMAIMIO M3 OJHOTO BHJA B IPYToil (TabaHIly B TEKCT, TUarpaMMy U 1p.);

— yMEThb ONpEAENsATh BO3MOXHBIE HCTOYHMKM HEOOXOIMMBIX CBEACHUH, IPOM3BOIUTH IOUCK
nH(pOpMaILNH, AaHATU3UPOBAThH M OIICHUBATH €€ JOCTOBEPHOCTS;

— caMOMYy CO03/1aBaTh MCTOYHUKU MH(OpPMAIMM PAa3HOTO TUIA U JUIS pasHbIX ayJUTOPHH, cOOM0AaTh
MH(OPMALMOHHYIO TUTHEHY U MpaBHiia HH(PpOpMaIMOHHON 6€3011aCHOCTH;

— YMETh HCIOJIb30BaTh KOMIIBIOTEPHbIE M KOMMYHUKALIMOHHBIE TEXHOJIOTMM KaK HMHCTPYMEHT MJIs
JIOCTHKEHHS CBOUX IIENICH;

— MCII0JIb30BaHME MAaTEMATUYECKUX 3HAHUMN I PELICHUs PA3IMYHbIX MaTEMAaTHYECKUX 33/1a4 U OLICHKH
MOJTyYEHHBIX PE3yJIbTaTOB.

Kommynukaruusbie YY1

— CaMOCTOSITETIbHO OPTaHM30BBIBATH y4eOHOE B3aMMOJCHCTBHE B Tpymie (Ompenenirs oOmme ey,
JI0rOBapUBATHCS JIPYT € APYrOM M T.1.);

— OTCTanBasi CBOIO TOUYKY 3PEHHsI, IPUBOANUTH apIyYMEHTBI, IOATBEPIKIas HX (PaKTaMu;

— B JUCKYCCHH YMETb BbIJIBUHYTh KOHTPAPI'YMEHTHI;

— YUUTBCSI KpUTHYHO OTHOCUTBCSA K CBOEMY MHEHHUIO, C IOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTH CBOETO
MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TIOHMMasi TO3WIHUIO JIPYTroro, pasinyaTh B €ro peyd: MHEHHE (TOYKY 3PEHHSA), JO0Ka3aTeIbCTBO
(aprymeHTsl), (pakThbl; TUIOTE3bl, AKCHOMBI, TEOPUH;

— YMETb B3TJISIHYTh HA CUTYallMIO C MHOM MO3UIIMU M IOTOBAPUBATHCS C JIFOABMH WHBIX MTO3UIIHA.

IIpeaMeTHbIe pe3yabTaThl U3yUeHHs Kypca «Anredpay:

- oBIIaicHHEe 0A30BBIM MOHATHWHBIM amIlapaToM MO0 OCHOBHBIM pa3fieliaM COJEpKaHMs, IPECTaBICHNE
00 OCHOBHBIX MU3y4aeMbIX MOHATHSX (ypaBHEHUE, (DYHKIIMS, BEPOSITHOCTh) KaK Ba)KHEHIINX MaTeMaTHUYECKUX
MOJIEIISIX,, TO3BOJISIONINX ONMCHIBATh U U3y4aTh PeabHBIC MMPOLIECCH U SBJICHHUS;

- yMeHue paboTaTh € MaTeMaTHMYECKUM TEKCTOM (AHAJIM3MPOBATh, H3BIIEKATh HEOOXOAUMYIO
nHPOPMAIIHIO), TPAMOTHO TPUMEHATh MATEMaTHYECKYI0 TEPMHHOJIOTHIO W CHMBOJHKY, HCIIOJIB30BaTh
pas3IUYHbIE S3bIKU MAaTEMaTHKY;

- YMEHHE TPOBOAMTH KIIACCH(HKAIINU, JOTHYECKHEe OOOCHOBAaHUS, JOKa3aTEIbCTBA MAaTeMaTHUYECKUX
YTBEPKICHUH;

- pa3BUTHE MPEACTABICHUN O YMCIIEe M YUCIOBBIX CHCTEMaX OT HATYPAIbHBIX /IO IEHCTBUTEIBHBIX YHCEI,
OBJIa/ICHUE HAaBbIKAMU YCTHBIX, TIUCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHUCIICHUH;

- OBJIaZICHE CHMBOJIBHBIM SI3BIKOM areOphl, MPUEMaMH BBITTOJHEHHSI TOKIACCTBEHHBIX NMPE0Opa30BaHUN
palMoOHANBHBIX BBIPAXKEHUH, PEIIeHUs] YpaBHEHHH, CUCTEM ypaBHEHM, HEPABEHCTB M CHUCTEM HEPaBEHCTB,
YMEHHE MCTIOJIb30BaTh UK KOOPIMHAT Ha TUIOCKOCTH JUISI HHTEPIIPETAIlMA YPaBHEHU, HEPABEHCTB, CUCTEM,
yYMEHHE MTPUMEHATH ajaredpandeckue npeodpazoBaHus, annapar ypaBHEHUI U HEPAaBEHCTB Ul PELICHUs 3a1a4
U3 PA3IIUYHBIX Pa3IeNiOB Kypca;

- OBJIaJICHUE CUCTEMON (DYHKIIMOHAIBHBIX MOHATUH, (YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJINKOM, YMEHHE
Ha OCHOBe (YHKIIMOHAJIHHO-TpPAPUUECKUX TPEICTABICHUA ONHCHIBATD W aHAJIU3UPOBATh pealibHbIC
3aBUCUMOCTH;

- OBJIaJICHHE OCHOBHBIMH CIIOCOOAMH TIPEJICTABICHUS M aHAIHM3a CTATHCTUYCCKUX JaHHBIX;, HAJIHMIUE
NPEJCTaBICHUNA O CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHpPE M O pa3IMYHBIX CIIOCO0ax HuX
W3YUYEHHS], O BEPOSATHOCTHBIX MOJICIISIX;

- YMEHHE MPHUMEHATh U3yYCHHbIE MOHATHS, PE3yIbTAaThl, METObI JJIs PEIICHHs 3a/1a4 MPaKTHUYECKOTO
XapakTepa HW 3aJad M3 CMEXHBIX IUCIUIUIMH C HCIOJh30BAHWEM TMPH HEOOXOAMMOCTH CIIPAaBOYHBIX
MaTepHaloB, KaIbKyJIsATOPa, KOMIIBIOTEPA.



COJAEP)KAHUE YYEBHOTI'O ITPEJIMETA

Yuciia 1 BBIYMCIICHUS

JIlpoOGu OOBIKHOBEHHBIC U JIECATHYHBIC, IEPEX01 OT OJHOM (OopMBI 3anmucu Apodeit k apyrou. [lorstue
palMoOHABPHOTO YHCIA, 3allUCh, CPABHEHHUE, YIOPSIOYMBAHHE PALMOHAIBHBIX dYHCel. Apudmernueckue
JEWCTBUS C pallMOHATIBHBIMY YiclaMy. Pemenue 3a1a4 u3 peaabHON MPaKTHKU HA YacTH, Ha IPOOH.

Crenenp C HaTypaJbHBIM IIOKAa3aTeJlEeM: ONIpEIEIECHHUE, NPeoOpa3oBaHUE BBIPAXKEHUW HA OCHOBE
OTIpeJIeJIeHUs], 3amuch OONbIIMX 4Yucesl. [IpomeHTsl, 3amuch MPOLEHTOB B BHIE ApoOM M ApoOu B BUE
IIPOLIEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IIPOLICHTHI, PEIICHUE 3aa4 U3 PEAIbHON IPAKTUKH.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACE.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

IlepeMeHHBIE, YNCIOBOE 3HAYECHHME BBIPAKCHUS C IEPEMEHHOM. J[onycTHMBbIE 3HAYEHHUS NEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXAY BeJIMUYMHAMH B Buje ¢opmyisl. Berumcienus mo Gopmynam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHI, TOXJECTBEHHO paBHBIC BBIPAKEHUS, NMpPaBUiIa MPEOOpa3OBaHHS
CYMM H MIPOU3BEJICHUH, PaBHIJIAa PACKPBITHS CKOOOK U MPUBEICHUS MTO00HBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

OpnHowieHsl 1 MHOrOwIeHbl. CTeneHb MHOrowieHa. CloKeHue, BBIMUTAHUE, YMHOKEHUE MHOIOWICHOB.
DopMysbl COKpPAIIEHHOTO YMHOXKEHHMS: KBapaT CyMMBI U KBajpar pazHocTu. PopMysia pa3HOCTH KBaJpaToB.
Pa3nio)xeHrne MHOTrO4JI€HOB HA MHOXKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHMEe, KOpEHb YpaBHEHUSI, TpaBUjIa MPeoOpa3oBaHusl ypaBHEHHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JIunelHoe ypaBHEHUE C OJJHOM IEPEMEHHOM, YACIIO KOPHEN JIMHEMHOTO YPABHEHUS, PEIICHNUE JTMHEMHBIX
ypaBHeHHH. CocTaBiieHME YpaBHEHHMW IO YCJIOBHMIO 3ahauyd. PemieHue TEKCTOBBIX 3aJad € IOMOIIbIO
YpPaBHEHUU.

JIuHeltHOe ypaBHEHHUE C JABYMs MEpEeMEHHbIMU U ero rpaduk. Cucrema AByX JHUHEHHBIX YpaBHEHUH C
IBYMs IlepeMeHHbIMU. Pelienne cucreM ypaBHEHHH criocoO0M MOACTaHOBKH. [IpuMeps! pereHus: TEKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHHUH.

DyHKUMH

Koopannara Touku Ha mnpsMod. YMcioBble NPOMEKYTKH. PaccTossHMe Mexay AByMs TOYKaMH
KOOPIMHATHON IIPSIMOIA.

[IpsimoyronpHas cuctema koopauaat, ocu OX u Oy. Abcuucca M opAWHATa TOYKH HA KOOPIMHATHOU
mwiockoctd. Ilpumepsl rpadukoB, 3anaHHBIX (opMylaMu. UTeHue rpauKoB peabHBIX 3aBHCHUMOCTEM.
[Tonsarue pynkuuu. I'padux pynkuuu. CoiictBa pyHkuuid. Jluneitnas pynkuus, e€ rpaduk. ['paduk GyHxmn
y = |X|. ['paduueckoe perieHre THHEHHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUIA.

Yucia 1 BbIYHCICHUSA

KBagpatusiii kopeHb u3 uucna. [loHarue o6 uppanmoHanbHOM uyucie. JlecATHUHBIE MPUOIMKEHUS
uppauuoHanbHbIX uyHcen. CBoiicTBa apudMeTHyecKuX KBagpaTHBIX KOpPHEM M HMX NpPUMEHEHue K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXEHHUH U BHIYMCICHUAM. [leficTBUTENbHBIE YHCIIA.

CreneHsb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCIa.

AJiredpanyeckue BbIpaKeHUs

KBanpaTHslil TpEXUIIEH, pa30KEHUE KBAPATHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanueckast JpoOb. OcHOBHOE CBOMCTBO anredpanueckoil apoOu. CroxkeHue, BBIYUTAHHE,
YMHOKEHHeE, JeJIeHne alreOpandeckux aApooeil. ParrioHansHble BIpaKeHUsI U UX IpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHenue, (opmyna KopHeill kBaapaTHoro ypaBHeHusa. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiinme qpoOHO-palioHalbHbIE YPAaBHEHHUS.

I'paduueckass mHTEpHIIpETallvsS YPAaBHEHHUH C ABYMs NMEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YpaBHEHUU C
IOBYMs IIEpEMEHHBIMU. [IprMepsI peleHus CUCTEM HETMHEWHBIX YPABHEHUN C IBYMS IICPEMEHHBIMH.



Pemrenre TeKCTOBBIX 3a71a4 areOpandecKiM CIIOCOOOM.

UucnoBble HepaBeHCTBA M HUX CBoiicTBa. HepaBeHCTBO ¢ 0AHON TmepeMeHHON. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEHHbIE HEpPaBEHCTBA C OAHOM mnepeMeHHOW. CHCTeMbl JMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKUNH

[Tonstre ¢yHkmuu. OOIacTh ONpeneNcHUs W MHOXECTBO 3HaueHUH ¢(yHKiuu. CrnocoObl 3aaaHus
GbyHKIHH.

I'padux dynkuuu. Urenwe cpoiictB (pyHkimu no e€ rpaduky. [Ipumepsr rpadukoB QyHKIUH,
OTPaXKAIOIIUX pearbHbIE MPOIECCHI.

OyHKIMH, OMUCHIBAIOUIME MPSAMYI0 U OOpaTHYIO MPOINOPLHUOHAIBHBIE 3aBUCHUMOCTH, HX TpaduKu.
OyHkuuu y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHne ypaBHEHH U CHCTEM YPAaBHEHUH.

Ymucna v BbIYMCTICHUS

PammonanbHpie 4yucnia, MppalMOHATbHBIE YHCIA, KOHEUHbIE W OECKOHEYHBIE [ECATHYHBIC IpoOu.
MHOXeCTBO JeHCTBUTEIILHBIX YHCEIN, ICHCTBUTEIbHBIC YHCIIa KaK OECKOHEUHBIE IeCATHUHBIE Ipoou. B3aumuo
OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHeHue 1eHCTBUTENBHBIX Yncell, apuMEeTHUYECKHE JeHCTBUS C JeHMCTBUTEIbHBIMU YHCIIaMHU.

Pa3zMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, ATUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnnxEéHHOE 3HaUeHNE BEIMYUHBI, TOYHOCTh puOIkeHus. Oxkpyriienue yncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BEIYMCIIEHUM.

YpaBHeHus U HepaBeHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHeHM, CBOQAIMXCS K KBaIpaTHbIM. bUKBapaTHOE YypaBHEHHE.
[IpuMepsl perieHus: ypaBHEHUM TPETbEW U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKUTEIIN.

Pemienue 1poOHO-pallMOHAIBHBIX YpaBHEHHH. PelieHre TeKCTOBbIX 3a1ay anredpandeckuM METO/IOM.

VYpaBHeHMeE C ABYMS [IEpEMEHHBIMH U ero rpaguk. Pemenne cucteM 1ByX JTUHEHHBIX YpaBHEHUH C IBYMS
IIEPEMEHHBIMU. Pelienne cucreM IByX ypaBHEHHMH, OJIHO U3 KOTOPBIX JIMHEWHOE, a IPYro€ — BTOPOM CTENEHHU.
I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 33714 aNreOpandeckuM CriocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemrenne MTMHEHHBIX HEPABEHCTB C OJJTHOM ITEpEMEHHOM. Pelenne cucreM JIMNHEMHBIX HEPABEHCTB C OJTHOU
nepemeHHoll. KBagpaTHele HepaBeHcTBa. ['paduueckas MHTEpIIpeTalus HEPABEHCTB U CUCTEM HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMHU.

DyHKUMH

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona, KoopauHaThl BEpIIMHBI MapadoIbl, OCh
CUMMETpPUHU TTapaboIIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , # ux cBoiicTsa.

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUM

[ToHsiTHE YKCIOBOM MOCIENOBATENBHOCTH. 3ajaHUE MOCIIEI0BATEIbHOCTH PEKYPPEHTHON (popmynoit u
dhopmysoit N-To WieHa.

Apudmernueckass M reomerpuueckas nporpeccuu. Dopmynasl N-ro uieHa apuMeTHUecKor u
reOMETPUUYECKOI MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300parkeHne 4ieHOB apu(METHUECKOW M TeOMETPUYECKOi Mporpeccuii ToukaMu Ha KOOPAWHATHOMN
IJI0CKOCTH. JIMHENHBIN M 9KCIOHEHIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.

BeposiTHOCTB U CTATHCTHKA.

[IpencraBienure NaHHBIX B BHUAE TaOnWll, auarpamm, rpa@ukoB. 3aloJHEHHWE TaONML, YTEHUE U
MMOCTPOCHUE AUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHHE TpaUKOB PeaIbHBIX MPOIECCOB.
W3Bneuenune nHpopMaluy U3 AuarpamMm 1 TaOJIHLL, UCIIOJIb30BaHUE U MHTEPIIPETALUS JaHHbIX.



OnucarenpHasi CTaTUCTUKA: CpefiHee apupMeTHUecKoe, MeuaHa, pa3Max, HauOoupllee U HauMeHbIlee
3Ha4YeHHs HAOOpa YUCIOBBIX JaHHBIX. [[puMepsl cinydaitHON N3MEHUYUBOCTH.

CrydaifHpIi SKCTIEPUMEHT (OTIBIT) U CiTyqaitHoe coObITHE. BeposTHOCTE 1 yacToTa. Posis MamoBepoSTHBIX
U TPAKTUYECKU JOCTOBEPHBIX COOBITHI B MpUpOAE M B oOmecTBe. MoHeTa W UrpaibHas KOCTh B TEOPHH
BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Crenmenp BepmuHbL. Yncno pédep W cyMMmapHash CTENEHb BEPIIMH.
[IpencraBnenne o cBsizHocTu rpada. Llemm u nwmknel. Ilytm B rpadax. OO0xox rpada (sitepoB myTh).
[IpencraBnenue 06 opueHTHpPOBaHHOM rpade. Pemenue 3aaau ¢ nomoisko rpados.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepaluu HaJl MHOXKECTBaMHU: OOBbEIUHEHHE,
nepecevyeHue, aomnojiHeHue. CBOMCTBA Onepaluid HaJl MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COYETATENBHOE,
pacnpeenuTenbHoe, BKiIoueHus. Mcnonb30Banue rpaguueckoro npeicTaBieHUusi MHOXKECTB JJIsl ONHUCAaHUs
peaJIbHBIX MIPOLIECCOB U SBJICHUH, IPU PELIEHUU 3a]1a4.

N3mepenune paccenBaHusi JaHHbIX. Jlucrepcuss M CTaHAApPTHOE OTKJIOHEHHWE YHCIOBBIX HAOOpPOB.
JlnarpaMmMa paccenBaHusl.

DOnemeHTapHble COOBITUA ciiydaiiHoro omnbiTa. CiyyaiiHble coObiTus. BeposaTHocTr coObITHI. ONBITHI €
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. Cry4ailHblii BHIOOP. CBS3b MEXKIYy MalOBEPOATHBIMH U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBOMCTBA 1€PEBBHEB: €IUHCTBEHHOCTh ITYTH, CYIIECTBOBAHUE BUCAYEH BEPILIUHBI, CBA3b MEKIY
YHCIIOM BepUIMH U yuciioM p&oep. [IpaBuno ymHoxkeHus. Pemienue 3aqad ¢ moMoIbio rpagos.

[IporuBononoxkHbie coObITHsA. Jluarpamma Dittepa. OObeqUHEHHE U TEepeceYeHUe COOBITHIA.
HecoBmectHble coObiTUs. DOpMyTia CII0KEHUS BEPOSITHOCTEHN. Y CII0BHAs BEPOSITHOCTD. [IpaBuio yMHOXKEHUS.
HezaBucumble coObiTus. IlpencraBieHne skcrnepuMeHTa B BHJAE JepeBa. PerieHue 3ajay Ha HaxOXKICHHE
BEPOSITHOCTEH C MOMOIIIBIO JIEPEBa CIIy4aitHOTO SKCIIEPUMEHTA, AUarpamm Ditiepa.

[lepectanoBku u (axropuan. Coueranus u uncio couetannid. Tpeyronpuuk [lackans. Pemenne 3agau c
UCMOJIb30BAaHNEM KOMOMHATOPHKH.

I'eomerpuueckas BeposTHOCTb. CitydaiiHbIif BBIOOP TOUKM U3 (DUTYphI HA IUIOCKOCTH, U3 OTpE3Ka U U3
IYTH OKPY’KHOCTH.

Hcneiranne. Yenex u Heynada. Cepus ucnblTaHuil 10 nepBoro ycrnexa. Cepus ucnbeiTanuii bepHysuin.
BepositHoCTH cOOBITHI B cepuu UcTibITaHUN bepHyiu.

CrnyuaiiHas BeMMYMHA W paclpelieleHHe BeposTHOCTe. MaTemaTnueckoe OXHJaHUE M JUCHEPCHUs.
[Ipumepbl MaTEMAaTUYECKOTO 0’KUIAHHUS KaK TEOPETHUECKOT0 CPEIHEr0 3HAUEHU s BeTMYMHbI. MaTemaTtnyeckoe
0XKHMJAHUE U TUCTIEPCHS CITyHYalHOW BEJIUYUHBI «YHCIIO YCIIEXOB B CEPUH MCIIBITAHUNA bepHyrmimy.

[Tonsatue o 3akoHe GoibLIMX yKcen. M3MepeHue BeposATHOCTEH ¢ MOMOIIbIO YacTOT. Poib u 3HaueHue
3aKOHa OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTRE.
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XapaKTepI/ICTI/IKa BUIO0B yqeﬁﬂoii ACATECJIBbHOCTHA YYalIuXCsl

[ToBTOpEHME.
Bxo1HOM KOHTPOJIb

VYMEIOT BBINOJNHATH BEIYUCICHUS C OOBIKHOBCHHBIMH U JACCATUYHBIMHA I[pOGSIMI/I, C pallMOHAJIbHBIMH YHCJIaAMU;
Hp606p330BBIBaTI>, CpaBHHBAThb U YIIOPAA0YHUBATDH OOBLIKHOBEHHEBIE U JCCATHYHBIC I[pO6I/I, LEJIBIC U pallMOHAJIBHBIC
quciaa, COOTHOCAT l[p06HbIe, LECJIBIC U palUOHAJIIBHBIC YU CJIa C TOUKAMU KOOpHHHaTHOﬁ HpSIMOfI; pemaTh TCKCTOBBIC
3aJa4yu Ha ,I[pO6I/I M IIPOLCHTHI, IIPOINOPHHUOHAIIBHBIC 3aBUCUMOCTH,; PCIIaTh YpaBHCHHA, MCCICAOBATh YHCIIOBBIC
3aKOHOMCPHOCTH.

Breipaxenusi,
TOXJECTBA,
ypaBHEHUS

17

YMEIT HaxoJWTh 3HAYEHHUS YMCIIOBBIX BBIPAKEHUM, a TAK)KE BBIPAKEHHI C MEPEMEHHBIMU MPHU YKa3aHHBIX
3HAYEHUSIX EPEMEHHBIX; UCIIOJIb30BaTh 3HAKH >, <, >, <, YUTaTh U COCTABIATH JBOMHbBIC HEPABEHCTBA; BBIMIOJIHIThH
MpocCTeiIIMe MpeoOdpa3oBaHus BHIPAKEHUIN: TPUBOAUTH MOAOOHBIE CllaraeMble, paCKphIBaTh CKOOKH B CyMME HIIU
Pa3HOCTH BBIPAKEHHIT;, pelIaTh ypaBHCHHS BHIA aX = D mpu pasnuuHbIx 3HadeHUsX a U D, a Takke HECIOKHBIC
YpaBHEHUS, CBOIAIUMECS K HHUM; HCIOJIB30BATh amnIaparT ypaBHEHUM Uil PELICHUS TEKCTOBBIX 3a]ad,
HHTEPIPETUPOBATh PE3YJILTAT; UCIIOJIb30BaTh TMPOCTEUIINE CTATUCTUYECKHE XapaKTEPUCTUKH (CpelnHee
apudmeTnyeckoe, pa3max, MoJia, MeIMaHa) AJisl aHaJIM3a PsAa JaHHBIX B HECJIOKHBIX CUTYaIus

OyHKIUU

11

YMEIOT BBIUMCIATH 3HAUYCHUS (YHKUIWH, 3aJaHHOH (OPMYIIOH, COCTAaBIATH TAOMUIBI 3HAYECHUH (DYHKIMH; IO
rpaduKy pyHKIMU HAXOIUTh 3HAU€HUE (PYHKIIMU 110 M3BECTHOMY 3HAUEHHIO apI'yMEHTa U pelaTh 00paTHYIO 3aj1auy;
CTPOUTH TpaduKH MPSAMON MPOMOPIIMOHATIBHOCTH WM JIMHEMHOW (DYHKIIMH, OMMCHIBATH CBOMCTBA ATUX (YHKIIHIA;
MOHMMATh, KaK BIUsET 3HaK Koddduimenta K Ha pacrnonokeHne B KOOPAUHATHOH MIIOCKOCTH Tpaduka

bynkun y = KX, rae K # 0, kak 3aBucuT ot 3Ha4eHuit K u b B3anmMHoe pacrosioxxenue rpagukoB IBYX GYHKIHIA BHIQ
y = kx+ b. MatepnperupoBath rpaduku peaabHbIX 3aBUCHMOCTEH, OMHUChIBAEMbIX GopMmynamu Buaa y = KX, rue K #
Oumy=kx+b

CreneHs ¢
HATYPaJIbHBIM
moxasarejieM

11

VMEIOT BBIYMCISITh 3HAYCHHS BRIPOKCHUI BHIa A", T/Ie a—TIPOM3BOJIHOE YUCII0, N — HATYPaIbHOE YHCIIO, YCTHO U
MUCBMEHHO, a TaKXKe C TOMOIIBI0 KaIbKYISATOPa; (OPMYJIMPOBATh, 3aMUCHIBATH B CHMBOJIMYECKOW (GopMme H
00OCHOBBIBAaTh CBOWCTBA CTETICHH C HATYPAIBbHBIM ITOKa3aTeIeM; IPUMEHSTh CBOWCTBA CTENICHH JUIS
npeoOpa30BaHus BEIPAKEHHIA; BHITIOIHATh YMHOXKCHUE OJTHOWICHOB M BO3BEICHUE OJIHOWICHOB B CTEIICHb; CTPOUTH
rpaduky GyHKuuit y = x% u 'y = X3; pemars rpadudecku ypapaenus x°= kx+ b, x3= kx+ b, rae kK u b — nexoropsie
qprclia

MHuorouieHsl

16

3anuchiBaTh MHOTOWIEH B CTaHJApPTHOM BHJE, OINPEAEIATh CTENEHb MHOIOYJICHA. BBINONHATH ClOXKEHUE U
BBIYMTAHUE MHOTOWICHOB, YMHOK€HHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOIOWIEH. BBINOIHATH
pa3iioKeHue MHOTO YJICHOB Ha MHOKUTEIH, UCIIOIb3Ys BHIHECEHNE MHOKUTEIS 38 CKOOKH U CrIOCO0 TPYNIUPOBKU.
[IpuMmeHsTh AeiCTBUSI C MHOTOUYIEHAMH MPH PEIIEHUU Pa3HOO0pa3HbIX 3aj]ay, B YaCTHOCTH MPH PEILIEHUH TEKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUH




Jloka3bIBaTh CIPaBENIMBOCTH (POPMYIT COKPALIEHHOTO YMHOKEHUS, IPUMEHATh X B IPE0OPa30BAHMIX LIETBIX

2)?{% hsl};lﬂézHoro 19 BBIPQ)KEHUII B MHOTOWIEHBI, a TAKKE JULL PasIOKEHNS MHOTOUICHOB HA MHOKHTEIH. Hcnonb30BaTh pa3inyHble
YMHOKEHHS npeoOpa3oBaHusl LENbIX BBIP@XCHUH IPH PEIICHAM YpaBHEHWH, NOKA3aTeNbCTBE TOKIECTB, B 3a7aiax Ha
JIeIUMOCTb, B BBIYMCIICHUH 3HAaYEHUN HEKOTOPBIX BBIPAXKEHUH C MOMOIIBIO KaJIbKYJISATOPA
OmnpenensTsb, ABISETCA JIM Mapa YUCEN pEelieHHUEeM JaHHOTO YpaBHEHMs C JBYMs nepeMeHHbIMU. Haxomuts myTtém
CHoTeMbl nepebopa IeNble pPelIeHUs JIMHEHHOTO YpPaBHEHUS C JBYMsI IE€PEMEHHBIMHU. CTpuOI/ITL rpadpuk ypaBHeHUsA
[ 12 ax + by=c, rne a # 0 wim b # 0. Pemate rpaduueckuM cnocoOOM CHUCTEMBI JTMHEWHBIX YPABHEHHH € AByM
I nepeMeHHbIME. [ [puMEeHsTh cI0co0 MOACTAaHOBKU M CLIOCOO CIIOKEHHSI IPU PEIICHUHN CUCTEM JIMHEHHBIX ypaBHEHUIH
C JIByMs NEepeMEHHbIMHU. PemiaTh TEKCTOBBIE 3aJayM, UCIOJb3ysd B KayeCTBE alreOpaMyeckol MOJENU CUCTEMY
ypaBHeHMH. IHTeprpeTHpoBaTh pe3ybTaT, HOJIYYEHHbIH IPU PELIEHUU CUCTEMbI
Yurath MHGOpPMALUIO, MPEACTABICHHYI0 B TalOiMLaX, Ha JuarpaMmax, IpeJCTaBiIsATh JaHHbIE B BUJE TaOJHL,
CTPOUTH JArpaMMmsbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 10 MaCCUBAM 3HAYCHHIA.
OnuceiBaTh U MHTEPIPETUPOBATh PEAbHbIC YMCIIOBBIE JaHHBIC, IPEJCTABICHHbIE B Ta0JIMIaX, HAa Juarpammax,
BepositHOCT M rpaguKax.
CraTHCTIKa 13 Hcnonb30Bark JUIsl ONMUCAHUS JTAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: cpeaHee apupMeTHyecKoe, MeluaHa,
HauOoJbIIIee U HANMEHBIIIEE 3HAYCHUS, Pa3Max.
Hmets npencraBiieHue 0 C1y4ailHOM H3MEHYMBOCTH Ha ITPUMEpPAaXx 1eH, (PU3NYECKUX BETUYUH, aHTPOIIOMETPUUECKUX
JAHHBIX, UMETh IIPEJICTABIEHNE O CTATUCTUUECKON YCTOMYMBOCTH.
[ToBTOpEHME.
IIpomexyTouHas 1

aTrTecranusa
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Ne HasBanmue KoimuecTBo .
pasae pasmena 4ACOB XapakTepucTHKa BH/I0B Y4eOHOM 1eATeJbHOCTH y4AIMXCs
Ja
MosTopense. YMEIOT BBINOIHATH apu(METUYECKHE JCHCTBUS C PALMOHATLHBIMA YHC/IAMH, IPUBOIAT O/IHOWICHBI 1
1 Bxotoii 3 MHOTOWICHBI K CTaHaPTHOMY BHIY, PELIAIOT IMHEHHbIE yPABHEHNA, CHCTEMbI yPABHEHHH, ypaBHEHNUA,
KOHTPOITb CBOJALLMECS K JIMHEHHBIM, PACKIA/bIBATH MHOTOWICHbI Ha MHOMKHTEIH, CTPOAT rpaduku GyHKUIUH, pelaroT
rpadUyecKu CUCTEMbI ypaBHEHUI
DopMyIHUpPOBaTH OCHOBHOE CBOMCTBO pPaIlMOHATBHON JPOOH U PUMEHSTH €ro i IpeoOpa3oBaHus APOOCH.
PaLHOHATBHbIE BbInonHATE CloXkeHre, BBIMUTAHUE, YMHOKEHHUE U JICJICHUE PAllMOHAIBHBIX z[pvo6el71, a TaKke BO3BelleHue Ipodu B
2. 6 26 CTeNeHb. BBINOMHATE pa3inyHble IPeoOpa30BaHusl palllOHAIBHBIX BBIPAXKEHUH, JOKa3bIBaTh TOXK/JECTBA. 3HATh
APODH coiictBa QyHkimu Y = K / X, rie K # 0, 1 ymeTb cTpouth €€ rpaduk. Mcnonb30BaTh KOMIIBIOTED IS
MCCJICIOBAaHMSI TIOJI0KEHHsI rpaduKa B KOOPIMHATHOM TNIOCKOCTH B 3aBUCHMOCTH OT K
[IpuBOaUTE MpUMEPHI PALIMOHANBHBIX U UppaIlMOHANBHBIX yncel. Haxoauts 3HaueHus apudMeTnyeckux KBajapar-
HBIX KOPHEW, UCTIOJIb3YsI IPU HEOOXOAUMOCTH KalbKyJIsATOp. JloKa3bIBaTh TEOPEMBI O KOPHE U3 MPOU3BEIACHUS U
3 KBagpaTHbIe 16 IpobOu, TOKIECTBO Va?=|a|, an/IMeHaﬂTb I/IZ( B IIpe0Opa3oBaHusiX BeIpakeHU. OCBOOOKIATHCS OT UPPALIMOHAIIb-
' KOpHU HOCTH B 3HAMEHATEJSIX Jpooeit BUNA T, =T BbIHOCHTH MHOKUTEND 3a 3HAK KOPHS U BHOCUTh MHOKUTEIb IO
3HaK KOpHs. Mcnonp30BaTh KBaapaTHBIE KOPHU JIJIsl BBIPAXKEHHUS TEPEMEHHBIX U3 TEOMETPHUYECKHUX U (PU3NIECKUX
dopmyn. CTponTts rpadux GyHKIMH Y = /X1 WITIOCTpUPOBATH HA rpaduKe eé cBOMCTRA
Pemartp kBagpaTHbie ypaBHeHUs. HaxoauTh mog00poM KOPHU KBAPATHOTO YPaBHEHHS, UCIIONIb3Ys TEOPEMY
KaapaTHbic Buera. MccnenoBaTe KBaJpaTHbIE YPABHEHUS 110 ZMCKPHMUHAHTY 1 Koa(b(imuneleaM. Pemars 1po6HbIE §
4. - 19 palroHaNbHbIE YPABHEHUS, CBOJS PEIICHUE TAKUX YPABHEHUN K PELICHUIO TUHENHBIX U KBAJPATHBIX YPAaBHEHUM C
MTOCJIEIYIOIUM HCKIIFOYEHUEM IIOCTOPOHHMUX KOpHEH. PemaTs TEKCTOBBIE 3a1a4M, UCIIOJIb3Ys KBaApaTHbIE U
JpOOHBIE YpaBHEHUS
@opMynHMpOBaTh U JOKA3bIBATh CBOMCTBA YHCIOBBIX HEPABEHCTB. VCnoIb30BaTh anmapar HEpaBeHCTB IS
5 HepapencTsa 18 OLIEHKHU TOTPEIIHOCTU ¥ TOYHOCTH NMPHOIMKEHHS. I:IaXO,Z[I/ITL nepeceyeHue u 00beJUHEHNE MHOXECTB, B
YaCTHOCTH YMCIIOBBIX TPOMEXKYTKOB. Periath muHeiHble HepaBeHCTBa. Pemars cucTeMbl TMHEHHBIX HEPABEHCTB, B
TOM YHCJI€ TAKUX, KOTOPBIE 3alMCAHbI B BUJIE JBOITHBIX HEPABEHCTB
3HaTh ONPEEIICHUE U CBOMCTBA CTENIEHH C LIEJIBIM NTOKa3aresieM. [I[puMeHsATh CBOMCTBA CTENEHU C LIEIIBIM
MOKa3aTeJieM MPH BBIMOJIHEHUN BBIUYMCICHUN U TIpeoOpa3oBaHuU BeIpakeHU. MIcronp30BaTh 3aMUCh YHCE
o — B CTaHJapTHOM BHJIe [UIs BBID@XKEHHS 1 CONOCTABNIEHHS Pa3MEPOB 00BEKTOB, JUMTETEHOCTH TPOLIECCOB B
6. 6 okpyxarorieM Mupe. [IpuBoIUTE TpUMEPBI PEPE3CHTATUBHON U HEPETIPE3EHTATUBHOM BEIOOPKH. V3BIeKaTh

IIOKa3aTCJICM.

nH(pOpMaLIKIO U3 TaOJIMIl YaCTOT U OPraHU30BbIBaTh HH(OPMALIMIO B BUIE€ TAOIUI] 4YaCTOT, CTPOUTh MHTEPBAIbHbII
psa. Mcnonb30BaTh HarsqHOE MPEICTaBIEHUE CTATUCTUYECKOH MH(OpMAIK B BUE CTOI0YATHIX M KPYTOBBIX
JuarpaMm, IOJIUIOHOB, THCTOIPAMM




BepositHOCTh 1

W3BnekaTh W mpeoOpa3oBbIBaTh HH(GOpPMAIHMIO, TPEACTABICHHYI0O B BHAE TaOJUL, JuarpamM, TIpaguKoB,
IIPEJCTABIATh JaHHbBIE B BUJIE TAOJUII, AUarpamMm, rpauKoB.

OnuceiBaTh JaHHBIE C IOMOIIbIO CTATUCTUYECKUX IOKAa3aTeJIeH: CPEJHUX 3HAYEHUN U Mep pacceuBaHus (pazMax,
JMCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHMW W YaCTOTHI COOBITHH, B TOM YHCIE MO pe3yabTaTaM H3MEpEeHUil u
HaOJIFO JEHUIA.

HaxoauTpe BEpOSATHOCTH CIy4aliHBIX COOBITHI B OIBITAX, 3HAs BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE

CTaTHCTUKA 13 B OITBITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Hcnonp30Bath rpaguuecKue MOJIEIH: JEPEBO CIIy4aifHOTO AKCIIEPUMEHTA, JUarpaMMbl Diiepa, YiciaoBas mpsaMasi.
OmnepupoBaTh MOHATUSMH: MHOXKECTBO, IOJMHOKECTBO, BBIIOJIHATH ONEPAlH HaJ MHOXXECTBAMHU: 00BEIUHEHHE,
nepecedeHue, J0MOJTHEHNE, IEPEUUCIISTh 3JIEMEHTHl MHOXKECTB, IPUMEHSATH CBOWCTBA MHOKECTB.
Hcnonp3oBate rpaduyeckoe mpeacTaBieHHe MHOXKECTB M CBSI3eH MEKIAY HUMU ISl OITMCAHUS IIPOLIECCOB H SIBIICHUH,
B TOM YHCJIE IPY PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U KYpCOB.

IToBTOpEHME.

[TpomexyTouHas 1

arrecranus




TEMATHYECKHH IJTAH 9 KJIACC

No
Ha3sBanmue Koaunuyecrso .
pasae pasmena 4ACOB XapakTepucTHKA BH/10B y4eOHOM 1eATeJbHOCTH YYalIuXCs
Ja
ToBTopeHHe. YMEIOT BBINONHATh ApUPMETHUYECKUE NEHCTBHS C pPallMOHAIBHBIMU BBIPAKEHHUSIMH, BBIPAKCHHH, COAEPIKAIINX
1 Bxomoit 3 KBAJIPATHbIC KOPHH, CTENEHH C LENbIM IOKa3aTeNeM, PElIAloT KBajpaTHbIC H IpOOHBIE ypaBHEHHUS, CUCTEMBbI
KOHTPOJT JIMHEHHBIX HEPABEHCTB, CTPOAT rpadukn (GYHKIMH, pemaroT 3aJa4d C MOMOLIbI0 KBAJPATHBIX U JPOOHBIX
YPaBHEHUN
Boruucnare 3nHaueHus QyHKIUM, 3aJaHHON (popMyIoid, a Takxke IByMs U Tpems popmynamu. OMUCHIBaTh CBOMCTBA
(GyHKUIMI Ha OCHOBE UX rpauyecKoro npejacraBieHus. IHTeprnpeTupoBaTh rpauky peanbHbIX 3aBUCUMOCTEH.
T —_ IToka3piBaTh 2cxeMaTquCKH IIOJIO’KCHHUE Ha KOOpIZLHHaTHOﬁ IJIOCKOCTH TpaduKoB (GyHKIHUI y = ax?, y = ax?+ N, )
2 GyHKLIMSA 23 y =a (X —m)~. CrpouTtsb rpaduk GyHKiuu Yy = ax“+ bX+ C, yMeTh yKa3bIBaTh KOOPIMHATHI BEPIIHHbI apaboJIbl, €€
OCh CHMMETpPUH, HAIIPaBJICHHE BETBEH mapabosibl. M300paxarts cxemarndecku rpaguk pyHkmuu y = X"
¢ 4éTHBIM U HeuéTHBIM N. [ToHMMaTh cMBICT 3amuceil Bua a >, a * u T. 1., rie a — HekoTopoe uncio. Mmersb
IIPEACTABICHUE O HAX0KJICHUH KOPHEN N-1 CTENEHM C IIOMOIIBIO KAIBKYJIATOPA
VpapHeHHs 1 Pematp ypaBHEHHs TpeTbel U YETBEPTOU CTENEHU C ITOMOIIBIO PA3JIOKEHHSI HA MHOKUTENN U BBEICHUS
BCIIOMOTaTENIbHBIX IEPEMEHHBIX, B YaCTHOCTH pellaTh OMKBaJpaTHbIE ypaBHEHUs. Pemars qpoOHbIe
3. HEpaBeHCTRa ¢ 14 palOHaIbHbIE YPAaBHEHUS, CBOJA UX K LIEJIBIM YPABHEHUSM C IOCIIEAYIOLIEH IPOBEPKOM KOpHEN. Pemars
EzelggﬁeHHoﬁ HEpaBEHCTBA BTOPOM CTENEHU, UCTIOJB3Ys rpaduueckue npeacrapieHus. Mcnonbp3oBaTb METOA UHTEPBAJIOB IS
peLICHUS HECIOKHBIX pallOHAIbHBIX HEPABEHCTB.
Crpouts rpadvku ypaBHEHUH C IBYMS IEPEMEHHBIMH B MPOCTEHUIINX CIydasiX, KOrjaa rpadukoM sBisieTcs
YpaBHeHud U npsiMasi, mapabona, rurnepoosia, OKpyKHOCTb. Mcrnonb30BaTh UX 111 rpa)uuecKkoro peleHust CUCTeEM YpaBHEHUH ¢
4 HEPaBEHCTBA C 19 JBYMsI IEpEeMEHHBIMU. Pemats cnocodoM o ICTAHOBKU CUCTEMBI JIBYX YPaBHEHMH ¢ ABYMs IEPEMEHHBIMHU, B
IBYMS KOTOPBIX OJTHO YPaBHEHME IIEPBOM CTEIIEHU, a IPYrOoe — BTOPOU CTeNeHU. PelaTs TeKCTOBBIE 3a1a4i, UCIIOJIB3Ys
IIEPEMEHHBIMHU B KauecTBe aJire0pandeckoil MoJIeH CUCTEMY YPaBHEHUI BTOPOIl CTENIEHU C IBYMsI IEPEMEHHBIMU; PEIlaTh
COCTABJICHHYIO CUCTEMY, HHTEPIIPETUPOBATH PE3yJIbTaT
[IpumeHsTh MHEKCHBIE 0003HAYEHUS ISl YIEHOB IociefioBaTeabHocTel. [IpuBoaANTh MpUMeEpHI 3a1aHUs
Apudmernueckas nocseoBaTeabHOCTEN (OPMYIIOi N-TO wieHa U peKyppeHTHOH popmyioii. BeiBoguTs hopmyssl N-To wieHa
5 u 14 apu(MeTHyecKoil Mporpeccuu U reoMEeTPUUYECKON MPOrpeccun, CyMMBbI MEPBHIX N UJIEHOB apU(PMETHUECKOHN U
reOMETpUYECKast reOMETPHUECKOM MPOrpeccuid, pemaTh 3a/1a4i ¢ UCIIOJIb30BaHHEeM ATUX (Gopmyil. Jloka3piBaTh XapakTepucTHyecC-
IIpOrpeccuu KO€ CBOMCTBO apu(pMeTnyecKoil 1 reoMeTpuyecKoil mporpeccuii. Pemars 3a1auu Ha CI0XKHBIE TPOLIEHTHI,

HCIIOJIB3YA IIpH HCO6XOI[I/IMOCTI/I KaJIBKYJISITOP




W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, PEICTABICHHYIO B PA3IMYHBIX HCTOUHUKAX B BUE TaOJHIL,
nuarpamm, rpaukoB, MpeCTaBiIsATh JaHHbIE B BUJIE TaOIHII, TuarpaMm, rpaguKoB.

Pemrate 3aaun opranu30BaHHBIM 11EpeOOPOM BapHAHTOB, a TAKXKE C UCTIOIH30BAHNEM KOMOMHATOPHBIX IPABUI U
METOOB.

Hcnons30BaTh OnucaTeabHbIe XapaKTEPUCTUKH 11 MACCUBOB YUCIIOBBIX JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYCHUS

OneMeHTbI Y MEpbl paCCEUBAHMSL.

KOMOUHATOPUKH 28 HaxoauTp 4acTOThl 3HaYE€HUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJB3YSICh Pe3yIbTaTaMH MTPOBEAEHHBIX

u TCopun . W3MEPEHUH 1 HAOJIOICHU .

BEPOATHOCTCH Haxoautb BEpOATHOCTH CIIy4allHBIX COOBITUN B U3YyYEHHBIX OMBITaX, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMU
3JIEeMEHTapPHBIMU COOBITUAMU, B CEPUAX UCIBITAHUM 10 IEPBOTO yCIexa, B Cepusix ucnblTaHuil bepuymmu.
HNmeTtp nipeacraBiieHUe O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.
Nwmets nipeacTaBieHre o 3aKk0He OONBIINX YHCeN KaK O MPOSIBICHUH 3aKOHOMEPHOCTHU B CITYYalHONH M3MEHYMBOCTH
1 O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

IToBTOpeHune

Kypca anreopsl 7-

9 kiaccos. 1

[Ipomexxyrounas

aTrrecranusa







INJIAHUPYEMBIE PE3YJIbTATHBI

BbinyckHUK HayuuTcss B 7-9 Kjaaccax (I HMCHOJAb30BAHMST B IMOBCEIHEBHOW KU3HU H
o0ecreyeHnsl BO3MOKHOCTH YCIIEIIIHOTO NPOAO0JIKeHUsI 00pa30BaHusi Ha 6230BOM ypOBHe)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

¢ OniepupoBaTh Ha 0a30BOM ypOBHE | MMOHATHSAMHU: MHOKECTBO, 3JIEMEHT MHOXECTBA, IMOAMHOMXKECTBO,
MPUHAJICI)KHOCTD,

®33/1aBaTh MHOKECTBA [IEPEUNCIICHUEM UX JIEMEHTOB;

® HAXO/IUTh MEepeceYeHne, 00bEAMHEHNE, TOJMHOKECTBO B IPOCTEUIIINX CUTYaIUsX;

® OIIepUpPOBATh HAa 6A30BOM YPOBHE MOHSATUSMU: OINpeIeTIeHIE, aKCUOMa, TEOpeMa, 10Ka3aTeIbCTBO;

® [IPUBOANUTH IIPUMEPHI U KOHTPIIPUMEPHI IS TIOATBEPKACHUS CBOUX BBICKA3bIBAHUI

B noBceaHeBHOIi :KM3HM M PU U3YYEeHHH APYTHX NMPeEAMETOB:

® JICTIONIB30BaTh TI'paUueckoe MNPEACTABICHUE MHOXECTB IUISi OIMCAHMS PEajbHBIX IPOLECCOB H
SIBJICHHIA, TIPU PEIICHUH 3324 APYTrUX y4eOHBIX MPEIMETOB

Yucaa

¢ OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSMH: HATYpaJIbHOE YHCIO, IEJI0€ YUCIIO0, OOBIKHOBEHHAS
IpoOb, necaTUYHas IPo0b, CMEIIaHHAs IPO0b, pallMOHAIEHOE YUCIIO, apU(PMETHIECKHIA KBaAPATHBIN KOPEHb;

® JICTIOJIb30BATh CBOMCTBA YHCEIT M IIPAaBUIIA ICHCTBUI MTPU BBHITIOJHEHUH BBIYHCIICHHIA;

® 1ICTIOJIb30BATh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJTHEHUH BBIYUCICHUN U PEIICHUU
HECJIOXKHEIX 3a/a4;

® BBITIOJIHATD OKPYIJICHHUC PAllMOHAJIBHBIX YHMCCII B COOTBCTCTBHU C IIPABUJIAMU,
® OLICHUBATb 3HAYCHUC KBAAPATHOI'O KOPHA U3 ITOJOKUTCIIBHOTIO LHCJIOr0o 4ucia;
® paCIIO3HaBaTh pallMOHAJIBHBIC U UPPAINOHAJIbHBIC YHUCJIA,

® CpaBHUBATh YUCIIA.

B noBceaHeBHOM KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

® OLICHUBATh PE3YyJIbTAThI BHIUMCIEHUN NP PEILICHUH MPAKTUYECKUX 3a/1ay;

® BBITIOJIHATL CPABHCHHUE YUCCII B PCAJIbHBIX CUTYAIIUAX

® COCTABJIATH YHMCJIIOBBIC BBIPAKCHHA IIPU PCIICHHUU NPAKTUYCCKUX 3aJad U 3a1a4 U3 APYyrux y‘I€6HBIX
MPEAMETOB

ToxnecTBeHHBbIC IPe0Opa3oBaHUA

¢ BLITIOJIHATE HECI0XKHBIC HpGO6p330BaHI/I5[ JJIA  BBIYUCICHUS 3HAQUCHUM YMCIIOBBIX BBIpﬁ)KGHHfI,
CoACpIKAIMX CTCIICHU C HATYPAJIbHBIM IIOKAa3aTCJICM, CTCIICHU C LCJIbIM OTPHULATCIIbHBIM IMOKA3aTCIIEM,

® BBITIOJIHATE HCCIOXKHBIC Hp606p330BaHI/I}I OCIIBIX BBIan(eHHﬁI PpacCKpbIBATb CKO6KI/I, MMPpUBOJUTH
HO,Z[O6HI>IC CcJ1araCMabIC;

® [ICII0JIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaIpaT CyMMBI, KBaJpaT pa3HOCTH, pa3HOCTh
KBa/IpaToOB) AJIsl YIIPOILIEHHUS BEIUNCICHUM 3HAUEHUI BBIPAXKEHU;

® BHIMOJIHATh HECJOXKHbBIE IpeoOpa3oBaHus JPOOHO-TMHENWHBIX BBIPAXKEHUH M BBIPAXKEHUH C
KBaJPAaTHBIMU KOPHSMH .

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPeIMETOB:

® [IOHMMATh CMBICJI 3alIUCH YUCIIa B CTAHAAPTHOM BH/JIE;

® OIIepHPOBATh Ha 0A30BOM YPOBHE MOHATHEM «CTaHApTHAs 3aMCh YHCIa»

YpaBHeHHS U HEPABEHCTBA

¢ OnieprpoBaTh Ha 0230BOM YPOBHE MOHSATUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHHE, KOPEHB
YPaBHEHUS, PELICHUE YPABHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHNUE HEPABEHCTBA;

® [IPOBEPSATH CIPABEUIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e peniaTh JIMHEMHBIE HEPAaBEHCTBA M HECIIO)KHBIE HEPABEHCTBA, CBOJSALINECS K IMHEWHBIM;

® peniaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHUH, HEPABEHCTB;

® [IPOBEPSATH, SBJISIETCS JIM JAaHHOE YHCIIO pElIeHHEeM ypaBHEHUs (HEpaBEHCTBA);

e peliaTh KBaJIpaTHbIE YpaBHEHUs 110 GopMyJie KOpHEH KBaJIpaTHOTO ypaBHEHUS;

® 1300paXkaTh peLIeHNs] HEPAaBEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYrUX MPeIMETOB:

® COCTaBJIATh U PELIATh JIMHEHHBIC YPABHEHUS IIPU PELICHUH 3aJa4, BO3HUKAIOIUX B IPYTUX YUEOHBIX
peaMeTax



DyHKUUHA

® HaXOJUTh 3HAUEeHUE (DYHKIUH 110 33JJaHHOMY 3HAUYEHHUIO apTyMEHTa;

® HaXOJUTh 3HAUCHHE apTryMEHTa 10 3a/IaHHOMY 3HaYeHHIO (YHKIIMHU B HECTIOKHBIX CUTYaIUsX;

® OTIpe/IeNATh TOJOKEHWE TOYKUM MO €€ KOOpAMHATaM, KOOPAWHATHI TOYKU MO €€ TOJO0KEHUIO Ha
KOOPJAMHATHOM IIOCKOCTH;

¢ [10 rpauKy HaXOJIUTh O0JIACTh ONpeAeNICHUsI, MHOXKECTBO 3HAYEHU, HYIN (YHKIUHU, IPOMEKYTKHU
3HAKOMOCTOSIHCTBA, NPOMEXKYTKM BO3pacTaHus M YyObIBaHUS, HauOoJsblliee M HAMMEHbIIEE 3HAYCHUS
byHKIUY;

® CTPOUTH TpadUK JIMHEHHOU (DYHKIINH;

® [IPOBEPSATH, ABJSETCS JIU JaHHBINA rpaduk rpadukom 3alaHHON QYHKIMU (JTMHEHHOMN, KBapaTUYHOM,
00paTHO# MPONMOPIIMOHATILHOCTH);

® OTIpeIeNATh NPUOIMKEHHBIC 3HAUEHUSI KOOPIMHAT TOUYKH IepecedeHus rpagukoB (yHKINA;

® OIIEpHPOBATh Ha 0A30BOM YpPOBHE MOHATHSIMHU: TOCIIEI0BATEILHOCTD, apu(MeTHIecKas mporpeccus,
reoMeTpuYecKas Iporpeccus;

epemaTh 3a7ayd Ha TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh IOJyYeH HENOCPEICTBEHHBIM
moacyéToM 6e3 mpuMeHeHusT GopMYyI.

B noBceHeBHOI KU3HM U NIPH U3YYEeHUH APYTUX MpPeIMeTOB:

® CTIOJIB30BaTh TPaUKH pEaNTbHBIX MPOIECCOB M 3aBHCUMOCTEH JUIS OIPENENICHUS WX CBOMCTB
(HanOoNbIINEe ¥ HANMEHBIIINE 3HAYCHUS, IPOMEKYTKH BO3PACTAHHS M YOBIBAHHSI, 00JIACTH MOJIOKUTEIBHBIX
U OTPUIIATENBHBIX 3HAYCHHUH U T.I1.);

® CTIOJIH30BATh CBOICTBA JIMHEHHOHN (DyHKIMU U ee TpaduK mpu pelIeHun 3a1ad U3 APYrux yIeOHbBIX
IPEIMETOB

CTaTHCTHKA M TeOpHs BEPOSITHOCTENH MOCTABUTDH MOCJE TEKCTOBBIX 32/1a4, KAK € COAePKAHUM.

e lIMeTh mpencTaBieHHE O CTATHCTHYECKUX XapaKTEPHCTUKAX, BEPOSTHOCTH CIyYaHOTO COOBITHS,
KOMOWHATOPHBIX 337a4ax;

e pelaTh NpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M IPSIMOTO U OPTaHU30BaHHOTO Mepedopa;

® [IPE/ICTABJIATH IaHHbIE B BUJIE TaOJIUII, TUarpamm, rpaduKos;

® YNTaTh UH()OPMALINIO, TIPEJICTABICHHYIO B BUJIE TaOIHIIbI, TUAarpaMMBbI, TpaduKa;

® OTIPE/IEISITH OCHOBHBIE CTATHCTUYECKHE XaPaKTEPUCTUKH YHCIIOBBIX HAOOPOB;

® OIICHUBATh BEPOATHOCTH COOBITHS B IPOCTEHIIINX CIYJasiX;

® UMETH MPEJCTABIICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH APYTHX MPeEAMETOB:

® OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAaHTOB METOAOM Iepedopa;

® UMETb MIPEJCTABICHUE O POJIM MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;

® CPaBHUBAaTh OCHOBHbBIE CTaTHCTUYECKHE XapaKTEPUCTHUKM, MOJYYEHHbIE B IPOLECCE pPELICHHS
MIPUKIIQHON 3a/1a9, H3yYEeHHUsS PEATBHOTO SIBIICHMS,

® OIICHUBATh BEPOATHOCTh PEAIbHBIX COOBITUN U SIBICHUH B HECIIOKHBIX CUTYaIHsIX

TexkcroBble 321241

e Perrate HECIIOKHBIE CIOKETHBIE 33]]a4l Pa3HbIX THIIOB HA BCEe apr(pMeTHIECKHE ICHCTBHS,

® CTPOHTH MOJICh YCIIOBHS 3a7addl (B BUAE TaOJUIIBI, CXEMBI, PUCYHKA WM YPaBHEHUs), B KOTOPOM
JIaHbI 3HAYSHHS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYUH, C IIETTHI0 TIOMCKA PEIICHHS 3a/1a9H;

® OCYILIECTBIISATH CHOCOO MOWCKA PELIeHMs 3a/laud, B KOTOPOM PACCyXkJIEHHUE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;

® COCTABJIATH TUIAH PEIICHUS 3a/1a4H;

® BEIJICIIATH ATAITbl PEIICHUS 3a]1a4H;

® UHTEPIPETHUPOBATh BBIYUCIUTENBHBIE PE3yNbTaThl B 3ajaye, HCCIEN0BaTh IMOJyYEeHHOE pelleHHe
3a/1a4u;

® 3HATh Pa3IMIUe CKOPOCTEH 0OBEKTa B CTOSTUYCH BOJIE, TPOTHB TEUCHHUS U 1O TEUCHUIO PEKH;

e pemaTh 3aJa9M Ha HaXOXKJICHUE YacTH YKCIa M YHCiIa M0 €ro YacTH,

e pemaTh 3a/1a4M pa3HbIX THIOB (Ha pa0doTy, HA TOKYIIKH, Ha JIBIKEHHE), CBI3BIBAIOIINX TPH BEIMYHHEI,
BBIJICJIATH AT BEJIMYMHBI U OTHOIICHHS MEXTy HUMH,

® HAXO/IUTh MPOIIEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHIDKEHHE WIIH
MPOIICHTHOE MOBHIIICHNE BETUYUHBI;

e pelaTh HECIOXKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKICHUM.



B noBceHeBHOI KM3HHU U NPH U3YyYEHUH JPYTUX NPeAMETOB:

® BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEEIbHBIX 3HAYEHHUSIX MCKOMBIX B 3aJau€ BEJIUYUH (AenaTh
MIPUKHUJIKY)

HcTopusi MaTeMaTHKHU

¢ OnuchIBaTh OT/AEIBHBIC BBIAAIOIINECS PE3yJbTaThl, OJYyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HayKH;

® 3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW W BCEMHUPHOM
HUCTOPUEH;

¢ [IOHUMATh POJIb MATEMATHUKH B pa3BuTUU Poccun

MeTtoabl MATEMATUKH

¢ BoiGupaTh NoaX0ASIIKNA U3y4EeHHBIH METOT ISl PEIICHUH U3YUYEHHBIX TUIIOB MAaTEMaTUYECKUX 33]1aY;

e [I[puBOINTH TpUMEPHl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B OKpY)KAIOIIEeW IEHCTBUTENBHOCTU U
MIPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Kiaccax 1Jist o0ecriedeHUusi BO3MOKHOCTH
YCHENIHOr0 MPOA0JIKeHNsI 00pa30BaHUs HA 0230BOM M YIIy0JIEHHOM YPOBHSX

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

.OﬂepHpOBaTI) MNOHATHUAMU: OHNPCACICHUEC, TCOpEMa, aKCHOMa, MHOXCCTBO, XapaKTCPUCTUKHU
MHOJKECTBA, JJEMEHT MHOXKECTBA, ITYCTOC, KOHEYHOE M OCECKOHEYHOEC MHOMKECTBO, IIOJMHOXKECTBO,
MPUHAIJIC)KHOCTD, BKIIIOYCHUC, PABCHCTBO MHOXKCCTB,

® 1300paXkaTh MHOXKECTBA U OTHOIICHHE MHOKECTB C IIOMOIIBIO KPYTOB Diijiepa;

® OIIPEICIIATh MPUHAICKHOCTD 3JIEMEHTa MHOKECTBY, OOBEIMHEHHUIO U TIEPECEUCHUI0 MHOKECTB;

©3371aBaTh MHOYKECTBO C MOMOILBIO EPEUYNCICHHS JIIEMEHTOB, CIOBECHOIO OIIMCAHMS;

® OIIEPUPOBATH MOHATUAMM: BBICKA3bIBAHUE, UCTUHHOCTb W JIO)KHOCTHh BBICKA3bIBaHUS, OTPULAHUE
BBICKA3bIBAaHUM, OTIEPALIMM HAJl BHICKA3bIBAHUSIMU: U, UJTH, HE, YCIIOBHBIC BHICKA3bIBAaHUS (MMILTUKALIHH ),

® CTPOUTH BBICKA3bIBAHUS, OTPULAHUS BHICKA3bIBAHUI.

B noBce HeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMeETOB:

® CTPOUTH LIENOYKHA YMO3AKIIOUEHUH Ha OCHOBE MCIIOJIb30BaHUS MMPABUII JIOTUKH;

® 1ICTIOJIb30BaTh MHOJKECTBA, OTMEpPAlMH C MHOXECTBaMM, WX Tpaduueckoe TMpeACTaBICHUE s
ONMCAaHMS PEANBHBIX NPOLIECCOB U SIBIICHUIN

Yucaa

e OnepupoBaTh MOHATUSMU: MHOYKECTBO HATypajIbHbIX YMCEN, MHOXKECTBO LIEJIBIX YHUCEI, MHOKECTBO
palMOHAIIBHBIX YUCEIl, UPPALUOHATIBHOE YUCII0, KBAIPATHBIM KOPEHb, MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN,
reoMEeTpUYEeCKasi MHTEPIIPETALUS HATYPAIbHBIX, [EJbIX, PAIlMOHATIBbHBIX, ICCTBUTEIBHBIX YHUCEIT;

® IOHUMATh U OOBSACHATH CMBICI MTO3UIIMOHHOHN 3aMTUCH HATYPaIbHOTO YHCIIA;

® BBITIOJIHATDH BBIYMCIICHHS, B TOM YUCJIE C UCIIOJIB30BaHUEM NPUEMOB PAllMOHAJIBHBIX BBIUUCICHUM;

® BBITIOJIHATh OKPYIJICHUE PALMOHAJIBHBIX YUCEN C 3aJaHHOW TOYHOCTBIO;

® CPaBHMBATh PALIMOHAIIbHBIE U HppallMOHAIbHBIEC YUCIIA;

® [IPE/ICTABIIATH PAIMOHAIFHOE YHCIIO B BUIE AECITUUHON IpOOH

® YIIOPSIIOYMBATh YMCIIA, 3alTMCAaHHBIC B BUE OOBIKHOBEHHOW U JACCATUYHOU TPOOH;

e Haxoauth HO/[ 1 HOK uucen n ucnosib30BaTh UX MPH PEIICHUH 33]1a4.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:

® IPUMEHSTH MpaBUiia MPUOIIKEHHBIX BBIUMCICHUN MPH PEIICHUH MPAKTUYECKUX 33/1a4 U PeIICHUH
3a/1a4 APYTruX y9eOHBIX MPEIMETOB;

® BHITIOJIHATh CPABHEHUE PE3YJIBTATOB BBIUUCICHUM IIPU PELIEHUU MPAKTUYECKUX 3a7ad, B TOM UYHCIIE
MPUOJIMKEHHBIX BBIUYMCIICHUH;

® COCTaBJISAITh U OLEHUBATh YMCIIOBBIE BBIPAKEHUS MPHU PELICHUH MPAKTHUECKUX 3a]ad M 3a7ad U3
JPYTUX y4eOHBIX MPEAMETOB;

® 3aIMUCBIBATh U OKPYIJIATH YHUCJIOBBIC 3HAYCHUS PCAJIBHBIX BEJIMYWH C UCITOJIB30BAHUEM PA3HBIX CUCTEM
U3MEpEeHUs

ToxnecTBeHHBIE IPe0Opa3oBaHUA

e OnepupoBaTh NOHATUAMH CTEIICHH C HATYpPAJIbHBIM IIOKA3aTeJIeM, CTEIIEHH C LEJIbIM OTPHUILIATEIbHBIM
II0KAa3aTeNeM;



® BBEITIOJIHATH Hp606p8.30BaHI/I$I I CJIBIX BLIpa)KeHHfII HeﬁCTBHH C OJHOYJICHAMH (CJ'IO)KCHI/IG, BBIYUTAHUC,
YMHOXXCHHE), IEHCTBUS ¢ MHOTOUJICHAMU (CJIOKEHUE, BEBIUYUTAHUE, YMHOXKCHHE),

® BHIMOJIHATD PA3JI0KEHUE MHOTOYJIEHOB HA MHOXHUTEIN OJHUM M3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY,
IPYIIUPOBKA, HCIIOJIB30BaHUE (POPMYIT COKPAILICHHOTO YMHOXKEHHUS;

® BBIJICIIATD KBAJIpaT CyMMBI U Pa3HOCTH OJHOUYWICHOB;
® PaCKJIaJbIBaTh HA MHOKHUTEIIN KBAJAPATHBINA TPEXWICH;

® BBITIOJIHATH Hpeo6pa30BaHI/151 BBIpa)I(eHI/Iﬁ, COoACPKAIUX CTCIICHU C HCJIbIMH OTPULATCIIBHBIMU
IMOKa3aTc/IsIMU, NEPCXOAUTH OT 3allMCHU B BUAC CTCIICHU C LICJIBIM OTPULATCIIbHBIM ITOKA3aTCJIEM K 3allMCU B
BHJIE 1pOOH;

® BBITIOJIHATH TPeo0pa3oBaHusl JpOOHO-PAIMOHATBHBIX BEIPAKEHUI: COKpaIlleHne qpo0eii, MpuBeaeHue
anreOpanyeckux ApoOell K oO0meMy 3HAMEHATENI0, CIOXKEHHE, YMHOXKXEHHE, JCJCHHE alreOpandyecKux
npo0eii, Bo3BeZIeHNE aNreOpandeckoil 1podu B HATYPAIbHYIO U LEIYIO OTPULIATENIbHYIO CTETICHb;

® BBINIOJIHATH IPE0OPa30BaHMs BBIPAKEHUH, COAEPIKAIINX KBAIPATHBIC KOPHH;

® BBIJICTISTH KBAIPAT CyMMBI MJIM PAa3HOCTH JIBYWICHA B BRIPAKCHHUSAX, COJIEPIKAIINX KBAIPaTHBIC KOPHH;

® BBITIOJIHATH IPE0OPa30BaHUs BBIPAKEHHUH, COAEPIKAIIIX MOIYJIb.

B noBceHeBHOI KU3HM M NIPH H3YyYEHUH JAPYTUX MPEIMETOB:

® BBITIOJIHATH PE0Opa30BaHMs M JCUCTBHS C YHCIaMH, 3alMCAHHBIMH B CTaH/IapPTHOM BH/IE;

® BBITIOJIHATE TPE0Opa3oBaHus alreOpanyecKuX BBIPAKEHHN NPU PEIICHUH 3alad JAPYTUX y4eOHBIX
peIMETOB

YpaBHeHHsI 1 HePaBEeHCTBA

e OniepupoBaTh MOHATUSMU: YpaBHEHHE, HEPAaBEHCTBO, KOPEHb YpaBHEHUS, PEIICHHE HEPaBEHCTBA,
PaBHOCWIIbHBIE YpaBHEHHMs, O0JACTh ONpEAEICHUs ypaBHEHHUS (HEpaBEHCTBA, CHCTEMbl YpaBHEHUUH WM
HEPABEHCTB);

e pelIaTh JHMHEHHbIC YPaBHEHUS U YPaBHEHHUS, CBOJUMBIC K JIMHEHHBIM C IMOMOIIBIO TOXKJIECTBEHHBIX
npeoOpa3oBaHUii;

® pCUIaTh KBAAPATHLIC YPABHCHUA U YPABHCHU A, CBOAUMBIC K KBaJAPAaTHBIM C IIOMOIIBIO TOXICCTBCHHBIX
peoOpa3oOBaHMUIA;

e periaTh JpOoOHO-TMHEHHBIE YpaBHEHUS,

e pelaTh NpocTeiine uppaloHaibHble YpaBHEHUS lema\/ f(x) = a, \/ f(x) = \/ g(x).

e perIaTh ypaBHEHUs BUIa X = a,

e peliaTh ypaBHEHUS CIIOCOOOM Pa3yIoKEeHUs Ha MHOYKUTENIN U 3aMEHbI IEPEMEHHOM;

® [ICII0JIB30BAaTh METOJI UHTEPBAJIOB JUIsl PEIICHUS LENbIX U JPOOHO-pAllMOHAIbHBIX HEPABEHCTB;

e peliaTh JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C TapaMeTPaMu;

e pelaTh HECJIOXKHBIE KBAJPATHbIE YPAaBHEHUS C TApaMETPOM;

® pelaTh HECI0XKHBIE CUCTEMBbI JIMHEHHBIX YPaBHEHUH ¢ TapaMeTpaMy;

e pelaTh HECJIOXKHbBIE YPAaBHEHUS B LIEJIBIX YHCTIaX.

B noscenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

® COCTaBJISATh U PelIaTh JUHEHHbIE U KBaJJpATHbIE YpaBHEHUS, YPaBHEHHU S, K HUM CBOJISLINECS, CUCTEMbI
JUHEHHBIX YpaBHEHUN, HEPABEHCTB NIPU PEIICHUH 3a]a4 JPYTUX Y4EOHBIX MTPEIMETOB;

® BHIMOJIHATE OLIEHKY MPaBAONOJO0MS pEe3yJlbTaTOB, MOJYYaeMbIX MpPHU PELICHUH JHHEWHBIX U
KBaJ[paTHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPAaBHEHUH U HEPABEHCTB MPH PELLICHUHU 3a/1a4 IPYTUX yIeOHBIX
MIPEIMETOB;

¢ BEIOMPATh COOTBETCTBYIOIIME YpPAaBHEHMs, HEPABEHCTBA WJIM MX CHCTEMBI, JUIS COCTABICHHS
MaTEeMaTHYECKON MOJIENHN 3alaHHON peallbHOM CUTyalluy WU NPUKIIAAHOMN 3a7a4u;

® yMETh WHTEPIPETUPOBATH MOJYYEHHBIH HpPHU PEIICHUH YpaBHEHHS, HEPaBEHCTBA MM CUCTEMBbI
pe3yibTaT B KOHTEKCTE 3aJaHHON peabHOM CUTyally WU MPUKIIATHON 3a1a4u

DyHKUMH

¢ OniepupoBaTh MOHATUSAMU: (YHKIIMOHAJIbHAsI 3aBUCUMOCTb, (PYHKIMS, rpaduk (QYHKIHH, CIIOCOOBI
3amanus QYHKIMH, apTyMEHT ¥ 3Ha4eHHe QYHKIIUU, 00JIaCTh ONPEIETICHIS 1 MHOYKECTBO 3HAaYCHUH (DYHKITHH,
HYJIH QYHKIIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTD (DYHKIIMHU, YETHOCTH/HEUETHOCTD (PYHKIIUH;

® CTPOUTH TpaduKK JTUHEHHON, KBalpaTUUHON (QYHKIMHA, 0OpaTHON MPONOPIUOHATBHOCTH, (QYHKIIUN
k 3
BUIa:y = a+—,y =Vxy = Vxy = ||

x+b’
® Ha IpUMeEpE KBaIPaTUIHON (PYHKIIMH, UCIOIB30BATH peoOpa3oBaHus rpaduka



o pynkuun y=f(x) mis nocrpoenus rpadukos ¢pyukuuit y = af(kx + b) + c.

® COCTaBJIATh YPaBHEHUS MIPSIMOM 10 33JaHHBIM YCIIOBHUAM: IPOXOAALIEH yepe3 ABE TOUKH C 3aJaHHBIMU
KOOpJMHATAMU, TPOXOAIIEH Yepe3 TaHHYIO TOUKY M apajuieIbHON JaHHOW MPSAMOI;

e yicclieIoBaTh (PyHKIMIO 10 €€ TpaduKys;

® HAXOIUTh MHOXECTBO 3HAUEHUM, HYJIH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJpaTUYHOU ()YHKIINH;

® OIIEPUPOBATh TMOHATUSMU: IOCIEAOBATEIBHOCT, apu(MeTHUecKasi MPOrpeccus, reoMeTpudeckast
IIpOrpeccusi;

e pelaTh 3aJa4u Ha apu(PMETHUECKYIO U TEOMETPHUECKYIO IIPOrPECCHIO.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

® WUUTIOCTPUPOBATh C TIOMOMIBIO TpaduKka pealbHyl0 3aBUCHUMOCTb WJIM TPOLECC IO UuX
XapaKTepUCTHKAM;

® 1ICTI0JIb30BaTh CBOMCTBA U I'padMK KBaJpaTHUHON (QYHKIIMU IIPU PELICHUN 33134 U3 IPYTUX Y4eOHBIX
IIPEIMETOB

TexcroBble 3axaun

e Periate npocThie U CIOXKHBIE 3a/1a41 PA3HBIX THIIOB, a TAKXKE 3a7a4yl MOBBILIEHHON TPYAHOCTH;

® IICTI0JIb30BaTh PA3HbIC KPATKHUE 3alUCH KaK MOJENIM TEKCTOB CIIOXKHBIX 3a1ad i MOCTPOCHHS
IIOMCKOBOM CXEMBI U peIICHUs 3a1ay;

® pa3jMyaTh MOJIENb TEKCTa U MOJENb PEIICHUs 33aul, KOHCTPYHUPOBaTh K OJHOM MOJENN pELIeHUs
HECJIO’KHOM 3aj]auyl pa3Hble MOJIENU TEKCTa 3a/1a4H;

®3HaTh U IPUMEHSTH 00a criocoba Moucka pelieHus 3a1ad (0T TpeOOBaHUs K YCIOBUIO U OT YCIOBHUS K
TpeOOBaHUIO);

® MOJICJINPOBATh PACCYKICHHSI ITPU TOUCKE PELICHHUS 33124 ¢ IOMOILBIO I'pad-CXeMBbI;

® BBIJICJIATH ATAIlbl PELICHUS 3ajau U COJIepKaHUE KaXJI0ro ITara;

® yMETb BHIOMPATh ONTHUMAIbHBII METO PELIEHNUs 3a1a4l U OCO3HABATh BEIOOP METO/1a, pacCMaTpUBaTh
pas3uYHbIC METO/Ibl, HAXOUTh Pa3HbIC PEIIEHUs 3a/1a41, €CIIM BO3MOXKHO;

® AaHAJIM3UPOBATh 3aTPYAHEHUS U PELICHUH 3a/1a4;

® BBLITNIOJIHATH pa3IMyuHble MpeoOpa3oBaHus MPEATI0KEHHON 3a7jaun, KOHCTPYUPOBATh HOBBIE 3a7auu U3
JAHHOM, B TOM 4ucIiie 00paTHbIE;

® UHTEPNPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTaThl B 3aJade, UCCIENOBATh IOJYyYEHHOE pELIEeHUE
3aJ1a4y;

® AaHAJIM3MPOBATh BCEBO3MOXKHbIE CUTYallMU B3aMMHOT'O PAaCIOI0KEHHUs IBYX OOBEKTOB M M3MEHEHUE UX
XapaKTepUCTUK IPU COBMECTHOM JIBUKEHUHU (CKOPOCTb, BPEMs, PACCTOSHHE) NpU pPEIeHUM 3a/1ad Ha
JBUKEHHE IBYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTHUBOIOJIOKHBIX HAIPaBICHUSX;

® [ICCIIEI0BaTh BCEBO3MOXKHBIE CUTYallMH NIPH PEIICHUN 337a4d Ha JBM)KEHHE II0 PEKE, pacCMaTpuBaTh
pa3HbIE CUCTEMBI OTCUETA;

e peliaTh pa3HOOOpa3HbIE 3a/1a4M «HA YaCTU»,

e periaTh ¥ 000CHOBBIBATh CBOE pELICHHE 3a/1a4 (BBIAEIATh MaTEMaTUYECKYI0 OCHOBY) Ha HaXO0X/I€HHE
4acTH YKCJa U YUCIIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBbICHa IpoOH;

® 0CO3HABaTh U OOBSCHATh MJIECHTHUYHOCTH 3a]la4 PAa3HBIX THIIOB, CBS3BIBAIOLIMX TPH BEIUYMHBI (Ha
paboTy, Ha TIOKYTIKH, Ha JIBHYKEHHE).BBIACIISATH ITH BETMYNHBI M OTHOIIICHHUS MEXTy HUMH, TPAMEHSTh UX TIPU
pelIeHNH 33a]a4, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX TUIIOB;

® BJIaJIETh OCHOBHBIMHU METOJAMHM PEIICHHUs 3a/1a4 Ha CMECH, CILJIaBbl, KOHIIEHTPALUH;

e pelaTh 33a4u Ha IPOLEHTHI, B TOM YHCJIE, CII0XKHbBIE MPOLIEHTHI ¢ 000CHOBAHUEM, UCIIOJIB3YS pa3HbIE
CITOCOOFI;

® pelIaTh JIOTHYECKHE 3a/1a41 Pa3HbIMU CIIOCO0aMH, B TOM YHCIIE, C ABYMs OJIOKaMH U ¢ TpeMsl OJI0KaMH
JAHHBIX C MOMOILBIO TaOJIHIL;

e pelath 3a7auu M0 KOMOWHATOPUKE U TEOPUU BEPOSTHOCTEH Ha OCHOBE MCHOJIb30BAHUS MU3YyUEHHBIX
METOJIOB U 0OOCHOBBIBAThH PEILICHUE;

® pelaTh HECIOXKHBIE 3a7a4l 110 MAaTEMaTUYECKON CTaTHCTHUKE;

® OBJIQIETh OCHOBHBIMU METOJIaMH PELICHMs CIOKETHBIX 3aJau: apupMeTHYecKuid, aaredpanyeckui,
nepebop BapuaHTOB, TEOMETPUUYECKHM, TpapUUECKHil, IPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3yUYCHHBIMH
CUTYyaLlUsX.

B noBcenHeBHOM JKM3HM M NIPH U3YYEeHUH APYTHX NPeIMETOB:



® BBIICIIATH IIPY PELLIEHUU 33/1a4 XapaKTEPUCTUKH PacCMaTpUBAEMOM B 3aJ1a4e CUTYyalluH, OTIIMYHBIE OT
peanbHBIX (T€, OT KOTOPBIX a0CTParupoOBAUCH), KOHCTPYHPOBAaTh HOBBIE CHUTYAIlMM C YYETOM JTHUX
XapaKTePUCTHK, B YACTHOCTH, MPHU PEIICHUH 33/1a4 Ha KOHLIEHTPALMH, YYUTHIBATh IIJIOTHOCTH BEIIECTBA;

e peliaTh U KOHCTPYMPOBATh 3a/ladyll Ha OCHOBE PACCMOTPEHHUS PEaJbHBIX CUTYallUH, B KOTOPBIX HE
TpeOyeTcsi TOUHbII BIYMCIUTEIbHBIA PE3YyJIbTAT;

e pelaTh 3aa4y Ha JBM)KEHUE 110 PEKE, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA

CraTncTHKa M TeopHusi BePOSITHOCTEH

e OniepypoBaTh MOHATHSAMH: CTOJIOUAThle W KpPYTroBble AHarpamMMbl, TaOJNMIBI JAaHHBIX, CpeIHEe
apudmernyeckoe, MeIMaHa, Hauboblllee U HaMMEHblIee 3HaYeHHs BEIOOPKH, pa3Max BBIOOPKH, JUCTIEPCHS
U CTaHJIapTHOE OTKJIOHEHHUE, CllydyaliHas U3MEHYMBOCTD;

e 13BJIEKaTh HH(OPMALINIO, TPEICTABICHHYIO B Ta0NIMIIaX, HA AUAarpaMMax, rpaduxax;

® COCTaBIISATH TAOJIUIIBI, CTPOUTH AUArPaMMBbl U IpapUKH Ha OCHOBE JaHHbIX;

® OTIEpUPOBATH MOHATHAMHU: (PaKTOpHUAI YKCIIa, IEPECTAHOBKH U COUeTaHus, TpeyroabHuk [lackans;

® [IPUMEHSTH PABUJIO IPOU3BEICHUS IPU PEIICHUU KOMOWHATOPHBIX 3a]1a4;

® OIIEpUPOBATH TOHATUSAMU: CIYYalHBIA OIBIT, CIy4yallHbI BBIOOpP, HCIBITAHUE, 3JIEMEHTapHOE
CIIyqaifHOe COOBITHE (MCXO/T), KIIACCUIECKOE ONPEICIICHUE BEPOSITHOCTH CITYJaHOTO COOBITHS, OTIePAIIMH HaJl
CIIy4aliHBIMH COOBITUSIMU;

® [IPEICTABIATH HH(OPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;

e peliaTh 3a/aYd Ha BBIYMCIEHUE BEPOSTHOCTH C IOACYETOM KOJMYECTBA BAPUAHTOB C IOMOILBIO
KOMOMHATOPHKH.

B noBceaHeBHO¥ KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

® U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMALIMIO, TIPEACTABICHHYIO B Ta0IMIAX, HA
auarpammax, rpadukax, OTpakaroryro CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U SBIICHHIA;

® OTIPEENIATh CTaTUCTUYECKHE XapaKTePUCTHUKU BBHIOOPOK MO TabiuiaMm, AuarpaMmam, rpaduxam,
BBITIOJTHATH CPAaBHEHUE B 3aBUCUMOCTH OT LIENU PEIIeHHs 3a/1a4U;

® OLICHUBATh BEPOSTHOCTh PEaIbHBIX COOBITUHN U SIBICHUH.

Hcropusi MaTeMaTHKH

e XapakTepHu30BaTh BKJIA/ BBLAAIOLIMXCS MAaTEMAaTUKOB B pa3BUTHE MAaTEMAaTUKH M HHBIX HAy4YHBIX
o0acTen;

® [IOHUMAaTh POJIb MaTEMATUKHU B pa3BuTu Poccun

Metoabl MAaTEMATUKH

e Vcrionb3ysl M3y4EeHHbBIE METO/bI, IPOBOJIUTH JOKA3aTEIbCTBO, BBHIIIOIHATEH OIPOBEPIKEHHE;

¢ Boi61paTh n3ydeHHbIE METO/IbI M UX KOMOWHAIIUMY JIJIS1 pELICHHUS] MATEMaTHYECKHUX 3a]1a4;

® [ICIIOJIB30BATh MAaTE€MaTHYECKHE 3HAHUS U1 ONHUCaHMWs 3aKOHOMEpPHOCTEH B OKpy’Karolel
NEHCTBUTENBHOCTH U IPOU3BEIEHUSIX UCKYCCTBA;

® [I[PUMEHATH IPOCTEMIINE TPOrPaMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pELIEHNN MaTEMaTUYECKUX 3aad.



KPUTEPUU 1 HOPMbI OIIEHKHA 3HAHUHM YYAIIIUXCS

l. 3a yCTHBIE OTBEThI CTABUTCS:

OTMETKA «5», €ClI ydaluncs

-MaTepHall yCBOUJ B MOJHOM 00BEME;

- YETKO, PaMOTHO, JIOTUYHO U MOJHOCTHIO OTBETHII HA TIOCTABJICHHBIN BOIPOC;

- PacKpbLI1 coiepKaHKUe ONPECIICHUMN, TIPABUII, TEOPEM;

- OTBEYAJl CAMOCTOSTENIbHO, 6€3 HAaBOISAIIMX BOIIPOCOB YUUTEIIS;

- MoKa3asl ChOPMUPOBAHHOCTh M YCTOMYMBOCTH OCHOBHBIX YMEHU U HABBIKOB;

OTMETKA «4»,eciiu yJyaluics

- B YCBOCHHH MaTepHasia MoKa3aia He3HAUUTEeIbHbIEe TIPOOebI;

- IOITYCTHJI HEOOJIbIINE HETOYHOCTH, UCIIPABJICHHS IIOCIIE 3aMEUaHUs YUUTEs;

-10Ka3aJl HeA0CTaTOYHYIOCPOPMUPOBAHHOCTD OT/IEIbHBIX YMEHUI 1 HaBBIKOB;

OTMETKA «3», €ClIi yJaluncs

- HETIOJIHO OTBETUJI Ha BOIPOC, HO MOKa3all o0lee MoHUMaHUe BOIPOca;

- HE CIIPABHJICS C PUMEHEHUEM TCOPHH B HOBOW CUTYAaIlUU TIPH BBHITIOJTHEHUH IMPAKTUICCKUX 3a]1a4, HO
BBITIOJIHIII 33J1aHUS 0053aTEIbHOIO YPOBHS CII0)KHOCTH 110 JAHHOH TEME;

- MOKa3aJl HeIOCTAaTOYHYIOC(HOPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBHIKOB

OTMETKA «2», €CIH yJaluics

- He OTBETUJI Ha MMOCTABJICHHBII BOIIPOC

- IOKa3aJl HeC(pOPMUPOBAHHOCTH OCHOBHBIX YMEHHI1 M HABBIKOB.

Il. 3a KOHTPOJIbHBIC U MUCbMEHHBIE PAOOTHI CTABUTCS:

OTMETKa «5», eCIu:

- BCE 3aJlaHUsl pelIeHbI 0€e3 OMOOK, MprueM padoTa MOKET CoAepKaTh He OoJiee ABYX HEIOUETOB;
OTMETKa «4», eciun

- BCE 3aJIaHUs PELIEHbI BEPHO, HO paboTa coAepKUT OoJiee IBYX HEJOUETOB;

- BEpHO PEIICHBI YEThIPE 3aJaHMs U3 IISTH.

OTMETKa «3», eciu:

- IOTYIIIEHa OJIHA WJIH JIBE OLIUOKU;

- BEpHO PEIICHO TPH 3aJaHUsI U3 TISTH;

OTMETKa «2», eciu:

- BEpHO PEIICHO JIBa 3aJIJaHUs U3 TISTH.

Il. 3a BBIMOJHEHNE TECTOB CTABUTCS:

OTMETKa «5», ecu BepHble 0TBEThI cocTaBlsA0T 90-100% oT o011ero Koau4ecTBa BOIIPOCOB;
OTMETKA «4», €CIIM BEpHbIE OTBETHI COCTABIAIOT 75-89% 0T 00111€r0 KoJIMYecTBa BOIIPOCOB;
OTMETKa «3», €CIM BEpHbIE OTBETHI COCTaBIAOT 60-74% 0T 00LIETr0 KOJIMYECTBA BOIIPOCOB;
OTMETKa «2», eCIM BEpHbIE OTBETHI COCTaBIAIOT MeHee 60% OT 00I1Iero KoJIrn4ecTBa BOMPOCOB.
IV.  3a BbImoMHEHUE MaTeMaTUYECKOTO TUKTAHTa, BKIOYaroIero 12 wim 6onee apuMeTHIecKux
JIeNCTBUI, CTABUTCH:

OTMETKa «5», e BCsl paboTa BBIMOTHEHA 0€301H100YHO;

OTMETKa «4 », €CITM BBITIOJIHEHO HEBEPHO 1/5 4acTh MpUMEPOB OT OOIIETO YHCIIa;

OTMETKa «3», €CJIH BBITTOJTHEHO HEBEPHO 1/4 4acTh MPUMEPOB OT OOIIETO YHMCIIA;

OTMETKa «2», €CIIM BBIIIOJIHEHO HEBEPHO 1/24acTh MpUMEPOB OT OOIIEro YKca.



YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHE

NHpopManMOHHO-KOMMYHHKATUBHbIE CPEACTBA
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