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|. Ilnannpyemble pe3yabTaThl OCBOCHHSA

JIN4YHOCTHBIE pe3yJabTarThl:

® YMCHUC ACHO, TOYHO, 'PAMOTHO H3JIaraTb CBOU MBICIIU B yCTHOﬁ U OHUChbMEHHOM peunr; NOHUMATb CMBICJI IMOCTaBJICHHOM 3aga4u,

BBICTPaMBaTh apryMEHTALUIO, [IPUBOJUTE IIPUMEPHI U KOHTPIPUMEPHI;
® KPUTHUYHOCTb MBIIUIEHUS, YMEHUE PACIIO3HABATH JIOTUUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

® I[IpCACTaBJICHUC O MaTeMaTU4eCKOn HAYKe€ Kak cq)epe YeJI0OBEUYECKON JCATCIIbHOCTH, 00 »Tamax ee Pa3BUTHA, O €€ 3HAYUMOCTH IJIA

pa3BUTHS UUBUIN3ALNY;

® HVHULMATUBA, HAXOAYUBOCTh, AKTUBHOCTH IIPU PELICHUU MAaTEMaTUYECKUX 3a1ay;

® yMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3yIbTaT yueOHOW MaTEMAaTHUECKOM 1eATeNbHOCTH;

® CIOCOOHOCTH K IMOILIMOHAILHOMY BOCTIPUSATHIO MAaTEMATHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, paCCyX ACHMUIA;

e (opmMupoBaHuE y ydalIUXCA WHTEJUICKTYaJIbHOW YECTHOCTU W OOBEKTUBHOCTH, CIIOCOOHOCTU K MPEOJIOJCHUIO MBICIUTEIbHBIX
CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

e (dopMHUpOBaHHE KAueCTB MBIIIJICHHUS, HEOOXOAUMBIX ISl aJlafTallid B COBPEMEHHOM HH(OPMAIIMIOHHOM OOIIECTBE; pa3BUTHE
HMHTEpeca K MaTEMaTHUYeCKOMY TBOPUECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH.

MeTaHpeI[MeTHble pPe3yJbTaThbl

Pezyﬂﬂmuenble:

® yMEHHE CTaBUTh 1IeJIU, BBIOUPATh U CO3/1aBaTh aJITOPUTMBI JUISl pEIIEHUs yUeOHBIX MaTEMaTHUYECKUX MTPOOIIeM;
e yMEHHE IUIAHUPOBATh U OCYIIECTBIATh ACATEIbHOCTD, HAIIPABIEHHYIO HA PELIEHUE 3a]]a4 NCCIIEJ0BATENbCKOIO XapakTepa.
e yMmeHHe (GOpMYyIUPOBATh U YAEPKUBATH yUeOHYIO 3a/1auy;

® COCTaBJIATH IIJIaH W MMOCICA0OBATCIBHOCTD ﬂeﬁCTBHﬁ;



® OCYLIECTBIATh KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

® QJIeKBAaTHO OICHUBATh IPABWJIBHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHHsS y4eOHOW 3amaud, €€ OOBEKTUBHYIO TPYIAHOCTH H
COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMs;

® CIMYaTh CIIOCO0 ACHCTBUSA U €ro pe3ynbTaT ¢ 3aJJaHHBIM 3TAJIOHOM C LEJIbI0 OOHAPYKEHHsI OTKJIIOHEHUH M OTIMYUI OT 3TaJIOHA.

Kommynuxamuenwie:

® OpraHu30BBIBATh YU4E€OHOE COTPYJHMYECTBO U COBMECTHYIO AEATEIbHOCTh C YUYHUTEJIEM M CBEPCTHUKAMH B IPOILECCE PEILEHUs
3a1a4;

® B3aUMOJICMCTBOBaTh M HAXOJUTh OOILIME CIOCOOBI paboThl, paboTaTh B TPYIIE: HaXOAUTh OOIee pEeLIeHHe W pa3peuathb
KOH(UINKTHI HA OCHOBE COTJIACOBAHUS MO3UIMIA M y4ETa HHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIHPOBATh, APTYMEHTHPOBATh M OTCTAHBATh
CBOE MHECHHE;

® [IPOTrHO3MPOBATH BO3HUKHOBEHHE KOH(IMKTOB MPH HATUYMU PA3HBIX TOUYEK 3PEHUS;

e paspemaTbh KOH(QIUKTH HA OCHOBE yY&Ta MHTEPECOB U MO3UIMI BCEX YYaCTHUKOB;

e KOOPAMHHUPOBATH U IPUHUMATH Pa3IUYHbIC TO3ULIMHA BO B3aUMO/ECHCTBUH;

® apryMEHTHPOBATh CBOIO MO3UIMIO0 U KOOPJIMHUPOBATH €€ C MO3ULHUSMHU MAapTHEPOB B COTPYAHUUYECTBE MPHU BBIPAOOTKE OOIIEro
peLIeHUs B COBMECTHOM JEATEIBHOCTH.

Ilo3nasamensnoie:

e [IepBOHAYAJIbHBIC MPEJACTAaBICHHUS 00 HIESIX U O METoJaX MaTeMaTWKM KaKk 00 YHUBEpCalIbHOM SI3bIKE HAYKH U TEXHHUKH, O
CPEZICTBE MOJEIUPOBAHMS SIBJICHUI U IIPOLIECCOB;

® yMEHHE BUJETh MAaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluu B IPYTUX TUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

® yMEHHE HaxXOAMTh B pPA3JIMYHBIX HCTOYHHMKAX HH(OpMAINIO, HEOOXOAMMYIO MJJS PELICHHs MaTeMaTH4ecKHX mpobieM, u
MIPEJICTaBIIATh €€ B MOHATHON (hopMe; IPUHUMATh PEUICHHE B YCIOBUSAX HETIOIHON M U30BITOYHON, TOYHOW U BEPOATHOCTHON MH(OpPMAIINH;

¢ YMCHUC NIOHHUMATh U UCIOJB30BATh MATCMATHYCCKUC CPCACTBA HATJIAAJHOCTU (Fpa(I)I/IKI/I, AuarpamMmel, Ta6J'II/II_H:I, CXCMbI U ,Z[p) JJIA



WJUTIOCTPALUH, HHTEPIIPETALIUN, apIyMEHTALUY;

® yMEHHE BBIIBUTaTh TUIIOTE3bI [IPH PEIICHUH Y4eOHBIX 33/1a4 U IOHUMATh HEOOXOAUMOCTh UX IPOBEPKHU;

® yMEHHE NPUMEHSATbh UHIYKTUBHBIC U JIETyKTHUBHBIE CIIOCOOBI pacCyKICHH, BUIETh pa3IMYHbIC CTPATETUN PELICHUS 3a1a4;

® TIOHMMAaHHE CYLUTHOCTH aITOPUTMUYECKUX MPEINUCaHUI U YMEHHE JeCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aJTOPUTMOM.

IIpenmeTHble pe3yJibTaThI.

B pesynbrare ocBoenus yuebHoro npenmera «Matematukay oOyuatomuecs ¢ 3[IP pa3BuBaroT npeacTtaBieHus 0 MaTeMaTUKE Kak
qacTu MI/Ip0BOI>'I KYJbTYPbI U YHUBCPCAJIbHOM A3BIKEC HAYKH, MCCTC MAaTCMAaTUKHN B COBpeMeHHOﬁ OUBWIIM3AalWH; Pa3BUBAIOT MAaTECMATHUYCCKOC
MBIIJICHHE, T€OMETPUYECKYIO HHTYHULIMIO; MOJIY4al0T MPEICTABICHNE O BEPOSTHOCTHOM XapaKTepe OKPYXKAIOIIMX SBICHUNA U O CIyJalHON
M3MEHUYUBOCTH; OCBAUBAIOT MAaTEMATHUECKU ammapaT U MOIy4aloT HE0OXOJUMbIe HaBBIKU JAJISl IPUMEHEHUS B PEAIbHOMN KU3HU, U3YYCHUS
APYTUX MPEeIMETOB, IPOIOJDKEHUsT 00pa30BaHUsI B COOTBETCTBUU C BHIOPaHHBIM MPOGMIEM; ydaTcsi MPUMEHATh MaTeMaTHUYEeCKUE 3HAHUS
IIpH pCHICHUHN PA3JIMYHBIX 3a/la4 U OCHUBATH IMOJTYUCHHBIC PC3YJILTATHI.

BbinyckHUK HayduTcess B 7-9 kiaccax (A1 HMCHOJIb30BAHUSI B TOBCEAHEGBHOM KM3HH H o0ecmeYeHHs] BO3MOKHOCTH
YCHEIIHOT0 NMPOA0JIKeHNsI 00pa3oBaHusi HA 0a30BOM YPOBHeE)

DJIeMeHThI TeOPHMU MHOKECTB 1 MATEeMAaTHYeCKOI JIOTUKH

e  OmEpHPOBATH Ha 6A30BOM ypOBHE' OHATHSIME: MHOXKECTBO, SMIEMEHT MHOKECTBA, TTOMHOKECTBO, IPHHAUISKHOCTb;

® 33]1aBaTh MHOYKECTBA IIEPEUUCICHUEM UX DIIEMEHTOB;

® HaXOJUTh IepeceueHne, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIHSIX;

e ornepupoBaTh Ha 0a30BOM YpPOBHE: ONPEEICHNE, aKCHOMa, TEOpEMa, T0Ka3aTelbCTBO;

® [IPUBOAUTH NPUMEPHI JJIA MOATBCPKACHUA CBOUX BBICKa3bIBaHUM.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:

OOIIMX MOHSTHH 110 XapaKTEPHBIM [IPU3HAKAM, BBITIOJIHSTh ACHCTBHSI B COOTBETCTBUH C ONPEACIICHUEM U MPOCTCHIITMMHK CBOUCTBAMH MOHATHH, KOHKPETH3UPOBAThH P IMEPAMU
o011Me TOHATHS.



®  OpPUEHTHUPOBATHCS B IpapUUECKOM IPEICTABICHUM MHOXXECTB JJIsI ONMCAHMs peasbHBIX MPOLIECCOB U SBICHUH, IPU PELICHUU
3aja4 Ipyrux y4eOHbIX PeIMETOB.

Yuciaa

e  ONepHpoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMH: HATypaJbHOE YUCIIO, LIE€JI0€ YMCIO0, OOBIKHOBEHHAs ApOo0b, JeCATHYHAs ApOoOb,
CMEIIaHHas Apo0b, pallMOHAIFHOE YMCII0, apu(PMETHIECKUI KBAAPATHBII KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJ U NPABUJIA JCHUCTBUN IIPH BBIIIOJHEHNUN BBIYMCIICHU;

® JCIOJIB30BaTh NIPU3HAKYU JEIMMOCTH Ha 2, 5, 3, 9, 10 npy BBINOIHEHUH BBIYMCICHUI U PEILIEHUN HECIIOKHBIX 3314,

e  BBIIOJIHATH OKPYIJIEHUE PALMOHAIBHBIX YACE B COOTBETCTBUU C IPAaBUJIAMU;

®  OLEHMBATh 3HAYCHHE KBAPATHOI'O KOPHSI U3 MOJOXKHUTEIBHOTO LIEJIOTO YUCIIA;

®  UMETh IIPEACTABJICHUE O PALlMOHAIBHBIC U UPPALIMOHAIBHBIC YNCIIA;

e  CpaBHUBATH YHUCIIA.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTHX NIPeIMETOB:

®  OILICHUBATH PE3YJIBTATHI BEIYMCICHUN MPU PEIICHUH NMPAKTUYECKUX 3a7a4;

e  BBINOJHATH CPABHEHUE YNCEI B PEAIBHBIX CUTYALHSIX;

®  COCTaBJIAThH YHCIIOBBIE BBIPAXKEHUS MPH PEIIEHUH MPAKTUUYECKUX 33434 U 3ajay U3 IPYTUX YUeOHBIX TPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

®  BBINOJHATH HECIOXKHBIE IMPeoOpa3oBaHMs JUIsl BBIYMCICHHMS 3HAUYEHUM YHCIOBBIX BBIPRKEHUH, COIEp)KALIMX CTENEeHUH C
HaTypaJIbHBIM MOKa3aTesleM, CTEIIEHH C LIeJIbIM OTPULIATEIbHBIM MOKa3aTeNIeEM C HCIOIb30BaHUEM CIIPAaBOUYHON HH(pOpMaILIHH;

®  BBINOJIHATH HECIIOKHBIE MPe0Opa30BaHUs 1IeJIbIX BIPAXKEHH: paCKpbIBaTh CKOOKH, IPUBOAUTH M0OJI00OHBIE ClIaraeMsble;

®  UCMOJb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXKEHHs (KBaJIpaT CYMMBI, KBaJpaT pa3HOCTH, Pa3HOCTb KBaJApaToOB) s

YIPOIIEHUS BHIYUCICHUH 3HAaU€HU BhIpaXKEHHUH ¢ MCIIOJIb30BaHUEM CIIPABOYHOM MH(DOpMaLny;



BBIITOJIHATE HCCIOXXHBIC HpeO6p330BaHI/I5[ ,I[pO6HO-J'IHH€fIHBIX BBIpa}KeHI/Iﬁ u BBIpa)KeHI/Iﬁ C KBaIpaTHbBIMH KOPHAMMU.

B noBceiHeBHO KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMETOB:

IMOHUMATb CMbLICJI 3allMCH YUCJIa B CTAHAAPTHOM BHUIC,

OIICPUPOBATH HA 0a3oBOM YPOBHEC MOHATHEM «CTaHAAPTHAA 3aIlIMCh YHUCJIa).

YpaBHeHus1 1 HEPABEHCTBA

OIICPUPOBATL HaA 0azoBOM YPOBHC IIOHATHUAMU: PABCHCTBO, HHCIIOBOC PABCHCTBO, YPABHCHHC, KOPCHL YPABHCHH:A, PCIICHHC

YpaBHCHHS, YUCIIOBOC HCPABCHCTBO, HCPABCHCTBO, PCIICHUC HCPABCHCTBA,

MIPOBEPSATH CIPABEUIMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB (MPU HEOOXOAMMOCTH C OMIOPOii Ha o0Opaszel);

peuaTh JIMHEHbIE HEPAaBEHCTBA U HECIIO)KHbIE HEPABEHCTBA, CBOSIINECS K IMHEUHBIM;

pelIaTh CUCTEMbI HECI0KHBIX JJMHEHHBIX YPaBHEHUN, HEPABEHCTB;

IIPOBEPSATH, SIBJISIETCS JIU JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);

pelarth KBaJipaTHble ypaBHEHUS 10 (opMyJie KOpHEH KBaJpaTHOTO YPaBHEHHUS € ONOPOI Ha CIIPaBOYHYIO MH(POPMAIIHIO;

H306pa)I(aTI> peUICHUs HCPABCHCTB U UX CUCTEM HaA YHCJI0BOMH HpHMOﬁ.

B noBceqHeBHOM KH3HHU U NPpH U3YYCHUH APYIUX NPEAMETOB:

OTIOPOH.

COCTAaBJIAITH U PCIIATh JINHEWHbBIE YpaBHCHUA NIpU PCHICHUUN 3a1a4, BOBHUKAIOIIUX B APYIrUX y‘Ie6HBIX npeameTax ¢ anyaanoﬁ

DOyHKIUUHA

HaXOJUTh 3HaUeHue QYHKIMH 110 33JJaHHOMY 3HAUEHHUIO apryMEHTa [0 BU3yaJbHOU OIOpE;
HaXOJUTh 3HAUE€HUE apTryMEHTa 110 3a/ITaHHOMY 3HAYeHHIO (YHKIIMH B HECTIOXKHBIX CUTYalUsIX apryMEHTa [0 BU3yaJIbHOU OMOpE;
ONPEIENATH MOJIOKEHUE TOUKHU I10 €€ KOOPAUHATaM, KOOPAUHATHI TOYKH I10 €€ MOJI0KEHUI0 Ha KOOPAUHATHOH IUIOCKOCTH;

10 rpaq)mcy HaxoauTb 00J1acTh OIIPCACIICHUS, MHOKCCTBO 3Ha‘lCHI/II>'I, HYJIN (I)YHKI_[I/II/I, MMPOMCIKYTKHU 3HAKOIIOCTOSHCTBA,



MIPOMEXYTKH BO3pACTaHMs U yOBIBaHUS, HAaMOOJIbIIIEe M HAMMEHbIIEe 3HAYCHNUS (DYHKIIMU; CTPOUTH TpaduK JTUHEHHOW (DYHKIINH;

® TIPOBEpATh, SABISCTCS JIM JaHHBIA rpaduk TpadukoM 3amaHHOM GYHKUMM (JTMHEHHOM, KBaJpaTHYHOH, oOOpaTHOU
MPONOPIUOHAIBHOCTH);

e  ompeneNsTh NPUOIMKEHHbIE 3HAUCHUS KOOPAUHAT TOUKH IepeceyeHus TpadukoB GyHKIUM;

®  OPHUEHTHUPOBATHCS B MOHATHUSAX M ONEPUPOBATH UMH Ha 0A30BOM YpOBHE: MOCIEAOBATEIBHOCTh, apuMeThyecKas mporpeccus,
reoMeTpHUYecKasl Iporpeccus;

e pemiath NpoCTEHIINe 3a7aud Ha MPOTPECCHHU, B KOTOPHIX OTBET MOKET OBITh IMOJIyYE€H HEMOCPEICTBEHHBIM IMOACYETOM 0e3
MPUMEHEHHS (HOPMYIL.

B noBcegHeBHOI ;KM3HU M NPU U3YYeHUH JPYTHX NMPeAMETOB:

®  UCNOJB30BaTh Ipa)MKU pEaNbHBIX MPOLECCOB M 3aBUCUMOCTEH Ui ONpENeNieHHs] X CBOWCTB (HAHMOOJbIIME M HAWMEHBIINE
3HAYEHUS, IPOMEKYTKH BO3pACTaHUS U YObIBaHUS, 001aCTH MOJIOKUTEIbHBIX U OTPULATENIbHBIX 3HAUYEHUH U T.11.);

®  CIOJIb30BaTh CBOMCTBA JIMHEHHON (PYHKIMU U ee rpadUK Mpu pelIeHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB.

CTaTHCTHKA U TeOpHUsl BEPOSTHOCTEH

®  UMETh [IPEJICTABICHUE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSATHOCTU CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

®  TIPEJICTaBIIATH IaHHBIC B BUJIE TAOJIUII, TUarpaMm, rpad)uKoB ¢ ONOpOM Ha oOpaselr;

e  yyuTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIBI, AUAarPaMMBI, Tpaduka;

®  OIIEHUBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CIydasix;

®  UMETh MIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH JPYTHX NPeAMETOB:

®  OIIEHMBATh KOJMYECTBO BOSMOXKHBIX BApUAHTOB METOJIOM Iepedopa;

®  UMETh MIPEJCTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHH;

® HUMCTh MPECACTABICHUC O CPABHCHHUH OCHOBHBIX CTATUCTHYCCKUX XaApPaKTCPUCTUK, IIOJTYUYCHHBIX B IIPOLECCE PCHICHUA



IIPUKJIAIHOM 3a/1a4M, U3YUEHUsI pEaJIbHOTO SIBJICHMUS;

®  OILICHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHUM B HECIOKHBIX CUTYaLUSX.

TexcroBble 3axaun

e  pelaTh HECJIOKHbIE CEOXKETHBIE 33/1a4M Pa3HbIX TUIIOB Ha Bce apu(MeTHYECKUE NeHCTBUS;

®  CTPOMUTH MOJIENb YCJIOBMS 3a/1a4M (B BUJE TaOJIMIIbl, CXEMBI, PUCYHKA WM YPABHEHUS ), B KOTOPOU JJaHbI 3HAUEHUS ABYX U3 TpeX
B3alMOCBS3aHHBIX BEJIMYMH, C LEJIbIO IOMCKA PEILIEHUS 3a]jaul 110 BU3yaJIbHOMY 00pasily;

®  COCTaBJIATH IUIAH PEIEHUs 3a/1a4H;

®  BBbIIENATH ATAIlbl PELICHUS 33J]auy;

®  UHTEPHPETHPOBATH BHIUYUCIUTEIbHBIC PE3YIbTAThl B 3a/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHNE 3a1a4H;

®  3HaTh pa3IM4HUe CKOPOCTEN 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;

e  pemiarh 3aJ1a4M Ha HAXO0X/IEHNWE YaCTU YHCiIa U YUCIIa IO €ro 4acTu;

e pemiath 3a/Ja4d pPa3HbIX TUIOB (HA TMOKYNKH, Ha JIBM)KEHHUE), CBSA3BIBAIOIIMX TPU BEJIUYMHBI, BBIJCNATH ITH BEJIUYUHBI U
OTHOIIECHUS MEX1y HUMH;

e  pemiarh 337a4d Ha pabOTy, CBA3BIBAIOLIUX TPU BEIUUMHBI, BBIJIEISITh 3TH BEJIMYMHBI M OTHOLIEHUS MEXIY HUMH IO aITOPUTMY
y4eOHBIX ICUCTBHIA;

®  HAXOJUTh MPOLEHT OT YUCIIA, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE CHU)KEHUE WJIM MPOLEHTHOE MOBBIIICHHE
BEJIMYMHBI;

®  pemiaTh HECJIOXKHbIE JIOTUYECKUE 3a7]aul METOJIOM PacCy ICHUMH.

B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEJIMETOB:

®  y4acTBOBaTh B 00CYKJE€HUU TMIIOTE3bI O BOSMOXHBIX MPEAEbHBIX 3HAYEHHUSIX HCKOMBIX B 3aj[au€ BEIMUMH (J1eJaTh IPUKUIKY).

I'eomerpuueckue Gurypsl

e  onepupoBaTh Ha 6A30BOM ypOBHE MOHATUSMU T'€OMETPUUECKUX (PUTYP;



e  U3BJIEKaTh MHPOPMAIIMIO O TEOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEKax B IBHOM BH/JIE;

®  MPUMEHSTH JJIs PEUICHHS 3a/1a4 TeOMEeTpUIecKie (PaKThI, €CIIM YCIOBHS MX IPUMEHEHUS 3a]JaHbl B IBHOH QopMme;

e  pemarh 33Jja4d Ha HAXOXKJCHUE T€OMETPUUYECKUX BEIIMYMH MO 00pa3iaM WM aJlrOPUTMaM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPEeAMETOB:

®  HCIOJIB30BaTh CBOMCTBA T'€OMETPUYCCKUX (PUTYp AJIs PEIISHUS THIOBBIX 3a/lad, BOSHHUKAIONIMX B CHUTYAIUSX MMOBCEAHEBHOU
KU3HHU, 33/1a4 [IPAKTUYECKOI0 COAECPKAHUS.

OTHoOmIEeHNSs

e  omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMH: PaBEHCTBO (UTYp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJILHUKOB, MapallIeIbHOCTh
MPSAMBIX, IEPIECHAUKYIISIPHOCTD MPSAMBIX, YIIIbI MEXIY MPSIMBIMU, IEPIICHANKYIISIP; OPUECHTUPOBATHCS B MMOHATHUAX: HAKJIOHHAS , IPOEKIUA.

B noBceaHeBHOM JKMU3HM U NIPU U3YYEHHH APYTUX MPEeAMETOB:

®  JCHOJIb30BaTh OTHOLUEHUS ISl pELICHUs TPOCTEUILNX 3a]1a4, BO3HUKAIOIINX B pEabHOU KU3HMU.

HN3MepeHus 1 BBIYUCJICHUS

®  BBINOJHATh UBMEPEHUE JUTUH, PACCTOSHUM, BEJIMYUH YIJI0B, C TOMOIIBI0 HHCTPYMEHTOB JIJIs U3MEPEHUH JUIMH U YTJIOB;

e npuMeHATh (QOopMyNIbl MepuMeTpa, IJIOMEAAXM W 00beMa, IUIOMEAAN MOBEPXHOCTH OTACIbHBIX MHOTOIPAHHUKOB TpHU
BBIYMCIICHHSX, KOT/Ia BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e mpuMeHsATh Teopemy [ludaropa, umMeTh mpeAcTaBIeHUE O MPUMEHEHHUH O0a30BBIX TPUTOHOMETPHUUECKHUX COOTHOIIEHUH s
BBIYMCIICHHS JJIMH, PACCTOSIHUM, ITONAJEH B MPOCTEUILINX CIydasix.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  BBHIUHCIATH PACCTOSHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYalUsX, TUIOMAIN B MIPOCTEUIINX CIIyYasiX, MPUMEHATh (OPMYIIbI B
MPOCTEUIINX CUTYalHsIX B TIOBCETHEBHOM KU3HMU.

I'eomeTpryeckue NoCcTpoeHus

e  u300paXkaTh TUIOBBIE IJIOCKUE (PUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKU U C TOMOILBIO HHCTPYMEHTOB.



B noBceqHeBHOM KU3HH U NPU U3YYECHUH IPYTUX NIPeIMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOAUMBIE B PEaIbHOM JKU3HU.

I'eomeTpnueckne npeodpazoBaHusi

®  CTPOUTH (QUTYpPYy, CAMMETPUUYHYIO JAHHOU (PUI'ype OTHOCHUTEIIEHO OCH U TOYKH € OIOpPOH Ha oOpasell.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTHX NIPeIMETOB:

®  UMETh [IPEJICTABICHHE O IBUKEHUU OOBEKTOB B OKPYKAIOILIEM MUPE;

®  UMETb [IPEJCTABICHUE O CAMMETPUYHBIX (PUIYpax B OKPYKAIOLIEM MUDE.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

®  HMETh IIPEJICTABICHUE O MOHATUAX: BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YUCIIO, KOOPAMHATBI Ha TNIOCKOCTH;

e  omnpenensITh NpUOIMKEHHO KOOPAMHATHI TOUKH 10 €€ M300paKEHHUIO Ha KOOPIMHATHON IIOCKOCTH.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

® OpUEHTHUPOBATHCA B KCIOIL30BAHUM BEKTOpA MU PELICHHs MPOCTEHIIMX 3aJad Ha ONPENEICHUE CKOPOCTU OTHOCHUTEIBHOIO
JBUKEHMUSL.

Hcropust MaTeMaTHKHU

®  UMETh IIPEJICTAaBICHUE O HEKOTOPBIX (paKTax U3 UCTOPUH MATEMATUKU;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BUTHH Poccun.

Meroasl MaTEeMaTHKH

®  OpHEHTHPOBATHCA B U3YYEHHBIX METOJIAX PEHICHUS PA3HBIX TUIIOB MAaTEMAaTHYECKUX 3a/1a4;

®  UMETh IIPEACTABJIICHUE O MATEMAaTUYECKUX 3aKOHOMEPHOCTSAX B OKPYXKAIOILEH JEHCTBUTEILHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK IOJYYUT BO3MOKHOCTH HAYYMTHCH B 7-9 Kiaccax s o0ecriedeHHs] BO3MOKHOCTH YCIHEIIHOIO IPOJ0JIKeHUsA
o0pa3oBaHusi Ha 02a30BOM ypPOBHeE

9J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTH4eCcKoi JOruKHI



o Onepuposamv NOHAMUAMU. ONpedelieHUue, meopemd, aKCUoMd, MHONCECMB0, XAPAKMEPUCTMUKU MHONCECMBA, dlleMeHm
MHOJICECMBA, NYCMOe, KOHeUHOE U DECKOHEeUHOe MHONCECMBO, NOOMHONCECBO, NPUHAOIEHCHOCTb, BKIIIOUEHUE, PABEHCMBO MHONCECTE,

®  U300padcamMb MHOJICECMBA U OMHOWEHUE MHONCECME C NOMOUWDBIO KPY208 Diliepa, UCNONb3YS ANcopUmm y4eOHblX Oeticmeuil;

®  onpeoensimb NPUHAOLEHCHOCTb IIEMEHMA MHONCECBY, 00beOUHEHUIO U NePpeCceyeHUr) MHOJICECMS;

®  300a8amb MHONCECMBO C NOMOUWBIO NEPEYUCTICHUS INEMEHMO8, CI0BECHO20 ONUCAHUS,

®  Onepuposamv NOHAMUAMU: BbICKA3LIBAHUE, UCMUHHOCIb U JIOMHCHOCHb 8bICKA3bIGAHUS, OMPUYAHUE BbICKA3bIGAHUL, ONepayuu
HAO 8bICKA3LIGAHUAMU: U, UNIU, He, YCIIOBHbLE BbICKA3LIBAHUS (UMNIUKAYUL),

®  CMpoumbs BbICKA3LIBAHUS, OMPUYAHUS BbICKA3LIBAHULL.

B noBceiHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  yuacmeosamv 8 NOCMPOEHUU YeNOUKU YMO3AKIIOUeHULl HA OCHOBE UCNONb308AHUS NPABUIL JIOCUKU,

®  UCNONL308AMb MHOJNCECMBA, ONEPAYUL C MHONCECMEAMU, UX epaduyecKoe npedcmasienue Ol ONUCAHUSL PeAIbHbIX NPOYeccos
U A61eHUl.

Yucaa

®  Onepuposamv NOHAMUAMU: MHONCECBO HAMYPAIbHBIX YUCEN, MHONCECMBO YENblX YUCET, MHONCECMB0 PAYUOHAIbHBIX YUCel,
UPPAYUOHATILHOE YUCTIO, KBAOPAMHDIL KOPEHb, MHOMCECMBO OeliCM8UMENbHbIX YlUcel, 2e0Mempuieckas UHmepnpemayus HamypaibHbiXx,
Yenvlx, payuoHAaIbHLIX, OeUCMBUMENbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GBLINONHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOB PAYUOHATbHBIX GbIYUCTEHUT,

®  BBLINONIHAMb OKPY2IeHUE PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCMbIO;

®  CpasHUBAMb PAYUOHATIbHBLE U UPPAYUOHATbHBLE YUCIA,

®  npedcmasiAmeb payUOHAIbHOE YUCTO 8 8U0e 0eCAMUUHOU Opoou



®  YNopsa0ouUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumv HOI u HOK uucen u ucnonv3o06ams ux npu peuieHuu 3a0ay.

B noBce1HeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  npuMeHAMb NPasuna NPUOUNCEHHBIX BbIYUCTIEHUN NPU peuleHuy Npakmuyeckux 3a0ay U peweHuu 3a0ay Opyeux yueOHvix

npeomemos;

®  GLINOJIHAMb CpAaBHeHUe pe3yIbMamos 6bIYUCIeHULl NpU peuleHUuy Npakmudyeckux 3aoay, 8 MOM yucie NPUOIUNCEHHBIX
B8bIYUCTICHUTL,

®  cocmasnams U OYEeHUBAMb YUCTIO8ble BbIPANCEHUS NPU PeUUeHUU NPAKMUYECKUX 3a0ay U 3a0a4 U3 Opyeux y4eOHulX npeomemos;

®  3anucvIBams U OKPY2IAMb YUCLO8ble 3HAYEHUS PealbHbIX eIUYUH C UCHONb308AHUEM PA3HBIX CUCEM UBMEDPEHUS.

ToxknecTBeHHbIE IPEOOPA30OBAHUSA

®  Onepuposamv NOHAMUIMU CMENeHU C HAMYPALIbHbIM NOKA3ameleM, CMeneHU ¢ YeiblM OMpuyameibHblM noKazamenem,

®  BLINOIHAMb NPEoOPAZ0BAHUS YETbIX BbIPANCEHULL: OCUCMBUsL C OOHOYIEHAMU (CLOJdHCEeHUe, 8bIYUMAHUE, YMHOMCEHUE), OeUCMBUSL C
MHO20YNIeHaMu (CoJCeHUe, 8blYUMAaHUue, YMHOJICEHUE),

®  GLINOJHAML PA3IONCEHUE MHOSOUIEHO8 HA MHOMCUMENU OOHUM U3 Cnocobo8: @vliHeceHnue 3a CKOOKY, 2pYNnupoeKa,
ucnov3osanue Yopmyn COKPaujeHH020 YMHONCEHUS,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCIU OOHOUIEHO8,

®  pPAcCKNaovbI8amb HA MHOMCUMENU KGAOPAMHbIUL MPexueH,

®  GLINOIHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPAHCAUWUX CIENEeHU C YeblMU OMPUYAMETbHbIMU NOKA3AMeNaMU, Nepexoouns
om 3anucu 8 sude cmenenu ¢ yeaviM OmpuyamenbHblM NoKa3amenem K 3anucu 6 suoe opoou,

®  BLINOIHAMb NPEodPA308aHUL OPOOHO-PAYUOHATBHBIX BLIPANCEHUIL: COKpaweHue Opobell, npusedeHue areeopauieckux opooet K

obwemy 3HameHamenio, Cl0dHCeHUue, YMHOdCeHUe, OelleHue aneedpauyeckux opoobeltl, 8o3gedenue aneedpauieckol opoou 8 HAMypaibHYo U

yenyro ompuyamelbHyio Cmenens,



®  GLINOJIHAMb NPEodPA3Z0BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU

®  gvI0enAmMb K8AOPAM CYMMbL UU PAZHOCTU O8YUTICHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceqHeBHOM KU3HM U NPH M3YYeHHUH APYTUX NPeIMETOB:

®  BLINOIHAMb NPEOOPA3OBANUA U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMb NPEOOPA3OBANUS ANCEOPAULECKUX BbIPANCEHUL NPU PeUeHUY 3a0ay Opyeux y4eOHbIX npeoMemos.

YpaBHeHUs] M HEPABEHCTBA

®  onepupoeamv NOHAMUAMU: YPAGHEHUEe, HEPAGEHCME0, KOPeHb YPABHEHUs, peueHUue HepaseHcmed, pasHOCUIbHblE YPAGHEHUS,
ob1acmb onpeoesienus ypasHeHus (HepageHCcmaa, CUCeMbl YPAGHEHULL UL HEPABEHCME);

®  pewams NUHElLHblE YPAGHEHUS U YPAGHEHUS, CBOOUMbLE K TUHEUHBIM C NOMOWbIO MOHCOECMEEHHBIX NPEoOPA308aAHUL;

®  pewams KAOPAMHbvlE YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECTNEEHHBIX NPE0OPA308aHULL

e peuwiamsb OpoOHO-UHElIHbIE YDAGHEHUS,

®  pewamb npocmeniuiue UppayuoOHaIbHble YPAGHeHUs 6U0a ﬂf f (x) =a, \f f (X) = \/ g (X) ;

®  pewams ypasHeHus 8u0a X" =a ;

®  pewams yPAHeHUs CHOCODOM PAZLONCEHUS HA MHOICUMENU U 3AMeHbL NEPEMEHHOU,

®  UCNONB308aMb MEMOO UHMEPBALO8 OISl PeUleHUS YeablX U OPOOHO-PAYUOHATILHBIX HePABEHCME.

B noBceHeBHOI1 ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  cocmaenams U peuams JuHelHble U KeaopamHvle YPAGHeHUsl, YPAGHEHUs, K HUM C800AWUECs, CUCTEMbl JTUHENHbIX YPAGHEHU,
Hepagencma npu peueHuu 3a0ay Opyeux yueOHvix npeomemos;

®  GLINOJHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, NOLYHaAeMblX NPU PeueHul TUHEeHbIX U K8AOPAMHBIX YPAGHEHUL U CUCTeM

JIUHEUHbIX YDAGHEHUL U HEPABEHCNE NPU peuleHuU 3a0ayd Opy2ux yueOHblx npeomemos;



®  gblOUpamMb COOMEEMCMBYIOUUE YDABHEHUs, HePABeHCMBAd UMY UX CUCmeMbl Ol COCMABLeHUs MAmemMamudeckou mooenu
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIAOHOU 3a0a4u,

®  yuemb UHMeEpPNnpemuposams NOJYYeHHbul NpU peueHuU YPAaeHeHUs, HepaseHCmsed UIU CUCmeMbl pe3yibmam 6 KOHmeKcme
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIAOHOU 3a0a4u.

DOyHKIUUHA

®  onepuposamv NOHAMUAMU. PYHKYUOHATbHAS 3A8UCUMOCMb, PYHKYUS, epAdUK QYHKYUU, CROCOObI 3a0aHUsL YYHKYUU, apeyMeHm
u 3Hauenue @YHKYUU, 00IACMb ONpeOeNeHUsi U MHONCECME0 3HAYeHUU OYHKYuuU, HYIU QVHKYUU, NPOMENCYMKU 3HAKONOCHMOSHCMEA,

MOHOMOHKHOCIb @yHKLﬂ/ﬂ/l, YemHOCMb/HeYemHoCmb prHKl/ﬂ/ll/l,‘

L . . . k
® cmpoumb 2pagpuku IUHEUHOU, KéaOpamudHou QYHKYul, 0Opamuou NPONOPYUOHATLHOCMU, QYHKYUU 6uda: y=a+-——,
X+

y =~xy=3x: y=[x;

®  Ha npumepe KeaopamudHou QYHKyuu, UCnoIb306amv npeobpazosanus epapurxa ynkyuu Y=Ff(X) o nocmpoenus epaghuxos
@ynryuil y = af (kx+b)+c

® cocmasnamv YPAGHEHUs. NPAMOU NO 3A0AHHBIM YCI08UAM: NpOXooaujel uepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxoosueti yepe3 OAHHYI0 MOUYKY U NAPALIeNbHOU OAHHOU NPAMOU,

® uccredogamsv QYHKYUIO No ee epagpuxy;

®  HAXOOUMb MHONCECME0 3HAUEHUU, HYIU, NPOMENHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU YHKYUU,

®  Onepuposamsv NOHAMUAMU: NOCIE008AMENLHOCHb, APUPDMEMUUECKAsL NPOSPECCUS], 2e0MeMPULECKasi NPOSPecCUst;

®  pewams 34044l HA APUPDMEMUUECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.

B noBceaHeBHOI1 ;KM3HU M MPU U3YYEeHUH IPYTUX MPeAMETOB:

®  UIIIOCMPUPOBAMb C NOMOWLIO 2PAPDUKA PEAIbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX XAPAKIMEPUCTIUKAM,

®  UCNOIB308aMb CEOUCMEBA U 2PAPUK K8AOPAMUYHOU (YHKYUU NPU PetleHUU 3a0ay U3 Opyeux y4eOHbIX npeomemos.



TekcToBbIe 3a1a4n

®  pewams nPocmvle U CLOANCHbLE 3A0AYU PAZHBIX MUNOS,

®  UCNOIB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHBIX 3a0ay 0/ NOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHUs
3a0auy;

®  paziuuamv MoOoelb MeKCma U MOOelb peuleHuss 3a0adu, KOHCMPYUpo8ams K OOHOU MOOelU peuleHusi HeCI0NCHOU 3a0adu
PpasHvle Mooenu mekcma 3a0ayi;

®  3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8anus K YCI08UI0 U OM YCI08Us K mpedo8anuio);

®  MOOeNUPOBAMb PACCYICOCHUsL NPU NOUCKE PEUEeHUst 3a0a ¢ NOMOWBIO 2PAp-CXeMbl, UCNOIb3YSL ACOPUMM YHEOHbIX OeUCmEUll,

®  BbIOeNAMb IMANbL PeULeHUsl 3a0aYU U COOEPICAHUE KAANCO020 dIMAand;

*  yMemb 8bIOUPAMb ONMUMALLHBIU MEeMOO peuleHus 3a0aiyu U O0CO3HABAMb BblOOP Memood, paccMampuéams paziuyHvle
Memoobl, HAXOOUMb PA3HBLE PEUEHUS 3a0AUU, eCIU BO3ZMONCHO,

®  AHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUeHUU 3A0aY,

®  BLINOIHAMb PA3IUYHbIE NPEoOPA308aHUSA NPEOLONCEHHOU 3a0adU, KOHCMPYUPOBAMb HOBble 3a0adu U3 OAHHOU, 8 MOM YUCIe
obpamubvie;

®  UHMeEpPNnPemUpoO8ams GLIYUCIUMENbHBIE PE3YIbMamyl 8 3a0aue, UCCIe008amsb NOLYYEeHHOe peuleHue 3a0adu;

®  AHATU3UPOBAMNDL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKMO8 U UMEHeHUe UX XapaKmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8DeMsl, pACCMOsHUE) NPU peuleHuu 3a0ai Ha O0sudiceHue 08YX 00beKmoe KAk 6 O0OHOM, maK u 6
NPOMUBONOLONCHBIX HANPABTICHUAX,

®  UCCTe008amb B8CEBO3MOIICHbIE CUMYAYUU NPU DPeuleHUU 3a0ay Ha OBUIICEHUEe NO peKe, PACCMAmpusams pDA3Hble CUCTeMbl
omcyema;

®  pewiams pazHooOpa3Hble 3a0aYU «HA 4aACMUY,

® peuiams u 0bocHoOBbIBAMb C80€ peuienue 3a0ay (Gblaeﬂﬂn’ﬂa mamemamudecKkyro OCHOBy) HA HAXodcOeHue Yacmu Yucia u 4yucia



no e2o0 Yacmu Ha OCHOB€ KOHKpemHOo20 Cmblcla ()p06u;

®  0cosHasamv U 0OBACHAMb UOEHMUUHOCMb 3A0aY PA3HLIX MUNOS, CEA3bIBAIOWUX MPU 8eNUYUHbL (HA pabomy, HA NOKYNKU, HA
osudicenue), 8bl0eNamsb MU BeIUYUHBL U OMHOULEHUSL MeXHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ai, KOHCMpYyuposams coOCmeeHHble
3a0a4 yKa3aHHbIX MUNos;

®  g1a0emb OCHOBHbIMU MEMOOAMU PEUleHUs 3a0ay HaA CMeCU, CNIABbl, KOHYEeHMPayuu,

®  pewambs 3a0a4u HA NPOYEHMbL C 0OOCHOBAHUEM, UCHOTIb3YA PA3HbIE CNOCODbL,

®  pewams 3a0a4u HA CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3YA AN2OPUMM Y4eOHbIX OelticEull;

®  pewams o2uyecKue 3a0ayu PasHblMu cnocooamu, 6 mom uucie, ¢ 08ymMs OIOKamu u ¢ mpems O10Kamu OAHHBIX C NOMOUbIO

mabnuy,

®  pewams 3a0ayu NO KOMOUHAMOpUKE U Meopulu 6epOosmHOCmell HA OCHO8e UCNONb308AHUS U3VUEHHbIX Memooo8 U
000CcHO8bIBAMDb peuieHue;

®  pewams HeCl0NHCHbLE 3A0ayl N0 MAMEeMAMU4ecKol Cmamucmuxe;

®  061a0emb OCHOBHBLIMU MeMOOaMU peuleHUsl CIOMCemHbIX 3a0ay: apupmemuueckull, ancedpaudeckuil, nepedop 6apuanmos,
2eomempudeckull, epaguieckutl, NPUMEeHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceiHeBHOM KU3HM M TIPM M3YUYEHHHU APYTUX NMPeIMeTOB:

®  gvlOenAmMb NpU peuleHuu 3a0ay XapaKmepucmuku paccCMampusaemorl 8 3aoaie cumyayuu, OmiuyHvle Om peaibHulX (me, om
KOMOPbIX aOCMPazuposanucs), KOHCmMpyupo8ams HO8ble CUMYaAyUu ¢ y4emom dMux XapaKkmepucmux, 8 YaCmHOCMuU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umvléams NJI0MHOCMb 6euecmea;

®  pewams U KOHCMPYUpPOBAmMb 3a0ayu HA OCHOBE PACCMOMPEHUs. PealbHbIX CUMYayull, 8 KOMOpPbIX He mpedyemcs mouHblil
BLIYUCTUMENHBIU Pe3YIbmam,

®  pewams 34044l HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbIE CUCIEMbL OMcYemd.

CraTncTuka ¥ Teopust BeposiTHOCTEH



®  onepuposamv NOHAMUAMU. CMOAOYAMble U KPY2o8ble OUdAspammbvl, madbiuybl OAHHbIX, CpeoHee apughmemuueckoe, MeOUuaud,
Haubobulee U HauMeHbULee 3HAYeHUsl BbLOOPKU, PA3MAX 6blOOPKU, OUCHePCUs U CMAHOAPMHOe OMKIOHEHUe, CIYYAUHAS USMEHYUBOCTb,

®  uzsneKamv UHpOpMayUI, NPEOCMAasIeHHy0 8 madbIuyax, Ha OUaspammax, spagpuxax;

® cocmasniams mabauysbl, CMPOUmMs OUASPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCILA, NEPECMAHOBKU U COYemaHnus, mpeyeoivHuk Ilackans;

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUSMU. CLYYAUHBIIL ONLIM, CAYYAUHBIU 8bIOOD, UCNLIMAHUE, dNAeMEeHMAPHOe CIyYaiiHoe cobvimue (Ucxoo),
Kaaccuyeckoe onpeoeienue 6eposSmHOCmU CIYYAlH020 coObImMus, Onepayuu Hao CLyYatuHbIMU COOLIMUAMU,

®  npeocmasnims UHGHOPMAYUIO ¢ NOMOWDBIO KPY208 Diliepd, UCNONb3YsL AlcOPUMM YYeOHbIX OelUCmEul;

®  pewams 3a0a4u HA BbINUCTIEHUE BEPOSMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHMOE ¢ NOMOUBIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  u38TEKAMb, UHMEPNPEMUPOsAms U Npeodpaz08vléams UHGopmayulo, NpeoCmagieHHylo 6 mabauyax, Ha Oouazpamma,
epagpuxax, ompaxcaouyro ceoUCmed U XapaKmepucmuKku peaibHblX RPOYeccos U a6i1eHuUll,

® onpedenamv cmamucmuyecKue XapaKkmepucmuky 8bl00poK no madauyam, Ouazpammam, epapukam, 8biNOIHAMb CPAGHEHUe 8
3a8ucuUMocmu om yeau peweHus 3a0aqu,

®  OyeHUuBamb 8ePOSMHOCHIb PEANbHBIX COOLIMULL U AGTIeHULL.

TpebdoBaHus K MpeAMETHBIM pe3yJIbTaTAM 0CBOEHHS YU4eOHOTo npeaMeTa «MaTtemMaTuka (BKJIOYAs ajaredopy, reoMeTpuio,
BEPOSITHOCTH U CTATHCTHUKY)», pacnpe/iesieHHbIE M0 roaM 00y4eHust

PesynbpTarel mo romam (GpOpMyIHpPYIOTCS TO MNPUHIUNY M00aBIEHUS HOBBIX PE3YyIbTAaTOB OT TOAAa K TOMY, YK€ Ha3BaHHBIC B

MPEIBIYIINAX T0JIaX MO3UITUH, KaK MMPaBUIIO, IOCIOBHO HE IMOBTOPSIOTCS, HO YYHTHIBAIOTCS (PE3YJIBTAThI OYEPETIHOTO IoJia TI0 YMOITYaHUIO

BKJTFOYAIOT PE3YJIBTATHI MIPEABIYIINX JIET).

HpCILMCTHBIe PE3YIBTATHI 110 UTOraM TPETHEro roaa U3yuycHus yqe6Hor O IMpeaMeTa «MaremaTuka (BKJ'IIO‘-IaSI anrery, BCPOATHOCTDH



Y CTaTUCTHUKY)» JIOJDKHBI OTPaXaTb COPMUPOBAHHOCTH YMEHHIA:

OpPUEHTUPOBAThCSI B MOHATHSAX M ONEPUPOBATH MMU Ha 0a30BOM YypOBHE: alreOpanyeckoe BbIpaKE€HHE, CTEHNEHb C HaTypalbHbIM
1oKa3arejeM; OJHOWICH, MHOTOWIEH, CTENeHb MHOTOWIEHA, CTAHAAPTHBIM BHJ MHOTOWIEHA, MHOTOWIEH C OJHOW MEpEeMEHHOM;
BBINOJIHATh TNPEOOpPA30BaHUs BBIPAKEHUH, COJACPXKAIIUX CTENEHH C HATypalbHbIM I[IOKa3aTejeM, BBINOJIHATh JEHCTBHUA C
MHOTI'OWJIEHAMH, UCHOJIb30BATh (POPMYJIBI COKPAILEHHOI'O0 YMHOXKEHHUsS (C OMOPOI Ha CHpPaBOYHYIO MH(YOPMALMIO), B TOM 4HUCIE, IS
BBIYMCIICHUSI 3HAYEHUN YHCIIOBBIX BBIPAXKEHUH;

OpPUEHTUPOBAThCSI B MOHATHUAX M ONEPUPOBAaTh MMU Ha 0Aa30BOM YPOBHE: YHCIIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM INEpeMEHHOI,
KOpEHb YpaBHEHUS; pellaTh JMHEHHBIC YPaBHEHHUS C OJHOW IEPEMEHHOM; pemaTh aareOpandyeckuM CIOCOOOM TEKCTOBBIE 3aj1aud,
NPUBOAIINE K TMHEHHBIM YPaBHEHUSM I10 BH3YaIbHOH OMOPE;

OPUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH UMH Ha 6a30BOM ypoBHE: (PyHKIM, rpaduKk GyHKIUM, rpaduK 3aBUCUMOCTH, CBOMCTBA
¢ynkuuii (Bozpacranue, yObIBaHUE), apryMeHT (YHKIWHU, 3HaUeHHE (DYHKIMH, MpsSiMasi MPOMOPIHOHAIBHOCTD, JTHHEHHAs (QyHKIHS,
yIJI0BOM KO3 UIMEHT mnpsmMoi (rpaduka auHEHHOW (YHKIMM); CTPOUTh Tpaduk JuUHEHHOW (yHKIMH, 3aAaHHOW (opMyIoii,
OTIpeNieNIATh CBOWCTBA JIMHEHHON (DYHKIIMU 1O TpaduKy;

OpPUEHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH UMU Ha 0A30BOM YpOBHE: JIMHEHHOE ypaBHEHHE C JABYMs NEPEMEHHBIMH; CUCTEMA JIBYX
JUHEWHBIX YpaBHEHUH C JByMs NEPEMEHHBIMM; pellaTh CUCTEMBI JABYX JMHEHHBIX YPAaBHEHUN C JBYMs II€PEMEHHBIMH; M0JIb30BaThCS
CHCTEMaMH JIMHEHHBIX YpaBHEHHH MTPH PEUICHNUH 33/1a4 Ha IBIKEHHE, paOOTY, TOJH, MTPOIEHTHI 110 alrTOPUTMY YIeOHBIX IEHCTBUI;
HOJIb30BaThCs TaONMMLAMH, JUarpaMMaMM, TpapuKamMu Ui MPEICTaBICHUS pealbHbIX AAHHBIX, OMMCAHUS 3aBUCHUMOCTEH peaslbHBbIX
BEJIMYMH W PEIICHHsS MPOCTHIX 3a/1a4; MOHMUMATh POJIb CIIy9ailHOW M3MEHYHMBOCTH B OKPY)KAIOIIEM MHpE, Paclio3HaBaTh W3MEHYHBEIC
BEJIMYHMHBI, B YaCTHOCTH, PE3YJIbTAaThl U3MEPEHUIA,

HpCIlMCTHBIe pe3yiabTaThl IO HWTOraM 4YE€TBEPTOro roaa HU3YYCHUA y‘-IC6HOFO apeamMeTa «MaremaTuka (BK.IIIO‘-IaSI aJir e6py,

BCPOATHOCTL U CTaTI/ICTI/IK}/)» JOJIKHBI OTpaXaThb C(I)OpMI/IpOBaHHOCTB YMeHHﬁ:

OpPUCHTHUPOBATLCSA B IOHATUAX W ONCPUPOBATL MMHU HaA 0a30BOM YPOBHE: anre6pa1/1qec1<aﬂ ,[[pOGB, CTCIICHb C LCJIBIM ITOKA3aTCJIEM,



BBITIOJIHATH HECIIOKHBIE MTPE0Opa3zoBaHus IPOOHO-pAIIMOHAIBHBIX BBIPAXKEHUH, COACPIKALINX CTETIIEHU C OTPUIATEIbHBIM IIOKa3aTeleM
C MCIIOJIb30BAaHUEM CIIPAaBOYHON HH(pOpMAIny;

— OpHUEHTHPOBATHCS B TOHATHSIX M ONEPUPOBATH MMU Ha 0a30BOM YypOBHE: apu(METHUYECKHI KBaJpaTHBIH KOPEHb, HPPALMOHAIBHOE
YHUCJIO, MHOYKECTBO JECWCTBUTEIbHBIX YMCEJ; HECIOXHBIE IpeoOpa3oBaHUs JPOOHO-PALMOHAIBHBIX BBIPAXKEHUH, COJEPIKALIUX
KBaJIpaTHbIE KOPHU;

— OpHUEHTHPOBATHCS B MOHITUSIX U ONEPUPOBATh UMHU Ha 0a30BOM YpOBHE: HEPABEHCTBO C IIEPEMEHHOM, pElIEHNE HEPABEHCTBA C OJHOMN
IIEPEMEHHOM; MCMOJIb30BaTh CBOMCTBA YMCIOBBIX HEPABEHCTB, pelllaThb HEPaBEHCTBA C OJHOW NEpPEeMEHHOH, M300pakaTh pelIeHHE
YUCJIOBOIO HEPABEHCTBA HAa KOOPAMHATHOW IPSIMOM; pelaTh MPOCTEHUIINE CUCTEMBI JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHON U
n300paxarh pelieHrne Ha KOOPAMHATHOW PSIMOI;

— OPHUEHTHPOBATHCS B IMOHATHAX M ONEPUPOBATH UMM Ha 0a30BOM ypoBHE airedpandeckas IpoOb, COKpalleHHe anredpanyeckoi qpoowu,
JIeMCTBUS C anredpandecKuMu IpoosiMu (CI0KEHNE, BBIYUTAaHUE, YMHOKEHHE, IeJICHNE, BO3BEICHHUE B CTCIICHD);

— OpHUEHTHPOBATHCS B MOHATUHU U ONIEPUPOBATH UM HAa 6A30BOM YPOBHE KBaJIpaTHOE ypaBHEHUE; pellaTh KBaJpaTHbIC YPaBHEHUS; pelIaTh
3a/1a4M, CBOASILINECS K JMHEHHBIM U KBaJIpaTHBIM YPAaBHEHUSIM, CUCTEMaM ypaBHEHUH C MCIIOJIb30BaHUEM CIIPaBOYHON MH(pOpMaLnu;

— OpHUEHTHPOBATHCS B MOHATUAX U ONEPUPOBATh UMU Ha Oa30BOM ypOBHE OOpaTHask MPONOPLHUOHAIBHOCTD, TUIEPO0JIa; CTPOUTH rpapUKH
00paTHOI MPOMOPIIMOHATEHOCTH;

— UMETh NpPEJICTaBICHHE O TOHATHUSAX: CIYyYalHbIM OMNBIT, CillydailHOE COOBITHE, BEPOSITHOCTh CIy4YailHOrOo COOBITHS; pacrno3HaBaTh
BEPOSITHOCTh CIY4YalHBIX COOBITUMI B ONBITaX C PABHOBO3MOXKHBIMM 3JIEMEHTAPHBIMH COOBITHSMM; HMETh IPEACTaBIECHUE O
CYIIECTBOBAaHUU MPAKTUYECKU JOCTOBEPHBIX U MATOBEPOSTHBIX COOBITUSAX B OKPYKAIOIIEM MHUPE U KHU3HH;

[TpenMeTHbIE pe3yNbTaThl 10 UTOTaM MATOIO roja U3y4yeHus yueOHoro npeaMera «Maremarrka (BKIo4as anre0py, BEpOITHOCTh U
CTaTUCTHUKY)» AOJDKHBI OTpakaTh COPMUPOBAHHOCTh YMEHUI:
— ONEpUpPOBATH IOHATHEM: HEPABEHCTBO BTOPOM CTENEHW C OJHOW IEPEMEHHOM; pellaTh IPOCTEHINNE KBAaJpaTHbIE HEPABEHCTBA U

CHCTEMBI JIMHCHHBIX HEPABCHCTB, KBAaJAPAaTHBIC HCPABCHCTBA, PCIIATH 3aaa4du, CBOJAAIINECA K HpOCTGﬁIHPIM cucremMam ypaBHeHI/Iﬁ n



HEPABEHCTB;

ONEpPUPOBATH MOHATUAMH: 00JACTh OMNPEAETICHUs, MHOXKECTBO 3HAYECHUH, HYIM (YHKLUHU, IPOMEXYTKH BO3pacTaHUs U yObIBaHUS
¢ynkuuu, HanboJblee M HaWMEHbIIEE 3HAYCHUS (YHKIMM Ha MPOMEXKYTKE; HMCIOJIB30BaTh TpadUKH ISl ONMUCAHUSA PeabHBIX
IpPOIIECCOB W 3aBUCUMOCTEH (HamOonbpIIMe W HAWMEHBIIME 3HAYCHHUsS, INPOMEXKYTKH BO3pacTaHuss W YyObIBaHWA, 00JacTu
HOJIOKUTEIbHBIX M OTPHULATENBHBIX 3HAYEHMI); UCIOIb30BaTh CBOWCTBA (DYHKIMH M MX IpadMKOB IPHU PELIEHUHU 3a/ad U3 JAPYIHX
y4eOHBIX IPEMETOB;

ONEpPUPOBATH MOHATHAMM: KBaJpaTHBIA TpexXwieH, KBajpaTuyHas (QyHKIMs, napabona; CTpOUTh IpaduKHU KBAaJpPaTUUYHOW (DYHKLMH;
UCTIOJIF30BaTh CBOMCTBA KBAaIPATUIHON (DYHKIIMH MTPH PELICHUH 33/1a4;

OpPUEHTUPOBAThCSI B IMOHATUAX W OINEpPUPOBaTh MMU Ha 0a30BOM YpOBHE: IOCIIEIOBATEILHOCTh, apU(MeTHdeckas Iporpeccus,
reoMeTpUuecKass MpPOTrpeccHsi; paclo3HaBaThb IPOrPECCMM U pelaTh 3ajJaud MAaTeMaTUKU U PEaJbHOM >KM3HM Ha IPOrPECCUU C
npuMeHeHreM (OpMyJ N-TO WIeHAa W CYMMBI N TIEPBBIX WICHOB apHU(PMETUUYECKOH M T€OMETPHUUECKOW MPOTPECCHil, ¢ ONOpod Ha
CIPaBOYHYIO HHPOPMALIUIO;

OpPUEHTUPOBATHCS B MOHATHUSIX U ONEPUPOBATh MU Ha 0a30BOM YpPOBHE: OOBEAMHEHUE U MEpeceyeHre COOBITUM, TIPOTUBOMOIOKHOE
COOBITHE; HE3aBUCHUMOCTb COOBITHH; peliaTh NpOCTEHIINMEe 3aJaud Ha MOMCK BEPOSTHOCTEH; OIEHHWBATh BEPOSTHOCTH pPEAIbHBIX
COOBITHI B MPOCTEHIINX CUTyalMsX; UMETh MPEACTABICHUE O CIy4yaillHbIX BEJIMYMHAX W MX YHUCIOBBIX XapaKTEPUCTHKAX M O POJIHU

3aK0Ha OOJIBIIMX YHCE B npupoac U B JXKU3HU YCJIIOBCKA,



II. CogepixaHue yuyeGHOro npeamerta

APUDPMETHUKA
Pannonanbuble 4nciaa. PacmmpeHne MHOXKECTBAa HATypalbHBIX YHUCEN J0 MHOXKECTBA LIEIBIX, MHOXKECTBA LEJBIX YHMCEN 10 MHOXECTBA

m
pallnOHAJIbHBIX. PanmoHanbHOE YHCIO KaK OTHOIICHUE ;, rac m — 1CJI0C YUCJIO, n — HATYpPaJIbHOC. CreneHs ¢ T CJIBIM ITOKAa3aTCIICM.

JeiicTBuTebHBbIe uncaa. KBanparnenii xopenb u3 uucina. KopeHb Tperbeil cTemneHu. 3amuch KOpHEH € MOMOIIBIO CTENEHH C APOOHBIM
IIOKA3aTeJIEM.

IoHsATHE 06 MpPPAIMOHATBHOM YHcie. MppanroHaIbHOCT YMCia V2 H HECOM3MEPHMOCTh CTOPOHBI M JMATOHATH KBaapaTa. JleCATHUHbIC
MPUOIMKESHUST UPPALMOHATBHBIX YHCEIL.

MHOXeCTBO JIeHICTBUTENBHBIX YHCEN; NPEICTABICHUE JCHCTBUTEIBHBIX YHCENT OCECKOHEYHBIMU JAECATUYHBIMU ApoOsimu. CpaBHEHHE
JNEHUCTBUTEIIbHBIX YUCE.

Koopaunarnas npsimasi. M300paskeHue yncen ToYKaMu KOOpIMHATHON psiMO. UNCIIOBBIE TPOMEKYTKH.

HN3mepenusi, npudankenns, oueHKU. Pazmepsl 00bEKTOB OKpYKaOIIEro Mupa (OT AJIEMEHTapHBIX YacTull 10 BceneHHOM), UIUTENbHOCTh
MIPOLIECCOB B OKPYKaroleM Mupe. Boiienenne MHOXKUTENS] — CTENEHU JECATH B 3alMCH YKCTa.

[IpubnuxénHoe 3HaUeHNE BEIMUNHBI, TOUHOCTH NMpUOIMKeHus. [Ipukuaka 1 oneHka pe3yabTaToB BEIYUCICHHI.

AJITEBPA

Aaredpanyeckne BbIpa:KeHUsl. ByKBEHHbIE BBIpAXKEHUs (BBIpAXKEHUS C NEpeMeHHbIMM). UucioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHHUS.
JlonyctumMble 3HaUeHUs nepeMeHHbIX. [loacTanoBKa BbIpaxeHHi BMecTo nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPRXKEHUI HAa OCHOBE CBOMCTB
apudmernueckux neicTBuil. PaBeHCTBO OyKBEHHBIX BhIpaskeHUU. ToxaecTBo.

CreneHsb ¢ HaTypaJabHBIM ITOKa3aTeneM U e€ cBolicTBa. OnHOWIEHBl 1 MHOrouIeHbl. CTeneHs MHOrowieHa. CloXkeHue, BBIMUTaHNE, YMHOKEHUE
MHOTO4WIEHOB. POPMYIIbI COKpPAIIEHHOTO YMHOXKEHUS: KBaJ[paT CYMMBI U KBaJpaT pasHocTH. Popmyiia pa3HoCTH KBajpaToB. [IpeoOpa3oBanue 11enoro
BBIPQXEHUSI B MHOTOWIEH. Pa3nokeHHMe MHOTOWIEHOB Ha MHOXMUTENIHW. MHOrowieHel ¢ onHoi nepemeHHoH. Kopens MHorowieHa. KaapaTHsii
TPEXWIEH; Pa3JI0kKEHUE KBAJPaTHOIO TPEXWIEHA HA MHOKUTEIH.

Anrebpanyeckas 1pods. OCHOBHOE CBOMCTBO ayireOpandeckoid npodu. CiiokeHue, BBIUUTaHNE, YMHOKEHHE, JICJICHUE alNTreOpandecKkux apooeii.
CrereHs ¢ IeNbIM ITOKa3aTeNneM U €€ CBOMCTBA.

PannonanbHble BoIpaskeHUs U MX IpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanparusie kopHu. CBolicTBa apu(METHUECKHUX KBaJpaTHBIX KOpHEH M MX NPUMEHEHHE K NpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUH U
BBIYHCIICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHoi nepeMeHHoil. Kopens ypaBHeHus. CBONCTBA YMCIOBBIX PABEHCTB. PABHOCUIIBHOCTD YPaBHEHHUH.



Jluneitnoe ypaBHeHue. KBaapaTHoe ypaBHeHue: (opmyrna KOpHEW KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUH,
CBOJMIIMXCS K JIMHEHHBIM M KBaApaTHBIM. [IpuMepsl pelieHus ypaBHEHHH TpeTbeld M 4eTBEPTOHM cremeHeld. Pemenue IpoOHO-panMOHaIbHBIX
YpPaBHEHUU.

VYpaBHeHuUE ¢ IBYMS [IEPEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMsI [IEPEMEHHBIMHU, IPUMEPBI PELICHUS YPABHEHUH B LIEJIBbIX YHACIIAX.

Cucrema ypaBHEHHH ¢ AByMs INepeMEHHbIMU. PaBHOCMIBHOCTH cucTeM. CHCTEMBI ABYX JIMHEHHBIX YPaBHEHHMH C IBYMs INEPEMEHHBIMU;
pellIeHne IOICTaHOBKOW U ClI0KeHHEM. 1IpuMepsl peleHns CucTeM HETMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Penienue TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CrocoOoM.

JlekapToBbI KOOPAMHATHI Ha IJIOCKOCTU. ['paduyeckas MHTEpHIpeTalus YpaBHEHUS C ABYMs MEpeMEHHbIMU. I'pauk IMHEHHOro ypaBHEHUS C
IBYMSI TIEPEMEHHBIMHU; YTIIOBOH KO3(D(UIMEHT mpsAMOif; yclIoBHE NapaJUIeNbHOCTH MPSAMBIX. | paduku NpOCTEHIINX HETMHEWHBIX YpaBHEHHIA:
napabosa, Tunepoosa, OKpyKHOCTh. ['padudeckas nHTepIpeTays CUCTEM YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

HepaBencrBa. YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaeHncTBo ¢ 0HOM nepeMeHHON. PaBHOCWIIBHOCTE HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NepeMeHHOM. KBagpaTHble HEPABEHCTBA.
CucremMpl HEPABEHCTB € OJHOM IEPEMEHHOM.

OYHKIIU

OcHoOBHbIE MOHATHS. 3aBUCUMOCTH MeXIy BenuunHamu. [lonsartue dyHximii. O6nacTb onmpeneneHuss 1 MHOXKECTBO 3Hau€HHUH (QyHKLUH.
Crnoco6bl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. CoiicTBa ¢QyHKIMHA, HX oToOpakeHue Ha rpacduke. [Ipumepsl rpadukoB 3aBUCHUMOCTEH,
OTPaXAKOIINX PEATBHBIE TIPOLIECCHI.

Yuciaosble pyHkunu. OyHKIINY, ONMKUCHIBAIOLIUE MPSIMYIO U OOpPAaTHYIO IPONOPILUOHATIbHBIE 3aBUCUMOCTH, UX TpaduKy U cBoicTBa. JInHelHas
¢byHkus, e€ rpaduk u cBoiictBa. KBagparuunas ¢pyHkuus, e€ rpaguk u cBoictBa. CTeneHHble PYHKINN C HaTypalbHBIMU MOKa3aTeslaMu 2 U 3, UX
rpaduKu U CBOMCTBA.

I'paduxn dynximii y = Vx, y = Vx, vy = |x].

YucioBble mocjegoBarebHOCTH. [ToHSITHE 4YMCIOBOM IMOCIIENOBATEIBLHOCTU. 3aJaHUE IOCIEI0BATEIIbHOCTH PEKYPPEHTHBIM CIIOCOOOM M
dhopmysoit N-ToO WieHa.

Apudmernueckas u reomerpuyeckas nporpeccur. opmyssl N-ro wieHa apupMeTUIecKOr U TeOMETPUUYECKON MPOTrpeccuii, CyMMBbI IEPBBIX N-
X wieHoB. M300pakeHne 4eHOB apu(METHUECKOW U T€OMETPUYECKOM MPOrpecCHii TOUKaMi KOOPMHATHON TIOCKOCTH.

BEPOATHOCTDb U CTATUCTUKA

OnucarenbHasi craructuka. [IpencraBneHue AaHHBIX B BUjAe Tabuul, auarpamm, rpaduxos. CiydaiiHas n3MeHYMBOCTb. CTaTUCTHUYECKHUE
XapaKTepUCTHKU Habopa MaHHBIX: cpefHee apudmeTuyeckoe, MeAuaHa, HauOousplliee M HaWMEHbllee 3HaueHus, pasmax. [IpencraBienue o
BBIOOPOYHOM HCCIIEOBAHUH.



Cayuaiinble cOObITHSI M BepOSTHOCTH. [loHATHE O CiIydallHOM ONBITE W CiIydalHOM coObiThd. YacToTa CiydaifHOrO COOBITHS.
CraTHcTHYECKUH MOIX0/ K MOHATHIO BEPOATHOCTH. BEpOsITHOCTH MPOTUBOIIONIOKHBIX COOBITHI. He3aBucumbie coOBITHS. Y MHOKEHUE BEPOSTHOCTEH.
JlocTOBEpHbIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTB cOOBITHI. Kaccuueckoe onpeneneHne BEpOsITHOCTH.

Kom0unatopuka. Pemenune xoMOMHATOpHBIX 3amay mepebopom BapuaHTOB. KomOuHaTOpHOE mpaBmiio ymMHOXeHHsA. [lepecTaHOBKH U
dakTopua.

JIOT'HKA U MHOXECTBA

TeopeTnko-MHOXKECTBEHHbIe NMOHATHA. MHOXECTBO, 3JE€MEHT MHOXECTBA. 3aJlaHUE MHOMKECTB IIEPEYMCIEHUEM  DIIEMEHTOB,
XapaKTepUCTHUUECKUM cBOiicTBOM. CTaHIapTHbIE O0O3HAYEHUs YMCIOBBIX MHOXkeCTB. IlycTtoe MHOXkecTBO M ero oOo3HaueHue. IlogmHOXkeECTBO.
OObenuHeHNEe U IepecedeHne MHOXKECTB, pa3HOCTh MHOYKECTB.

Nnmroctpanus oTHOIIEHUI MEX/y MHOKECTBaMU C IIOMOIIBIO 1uarpaMm Diinepa-BenHa.

DJieMeHTHI JOTMKH. [[oHATHE O PaBHOCUIBHOCTH, CJIEIOBAaHUH, YIOTPEOJEHUE JIOTUUECKUX CBA3OK eClu ..., MO ..., 8 MOM U MOJIbKO 8 MOM
caydae, TOTUYECKUE CBIA3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHN

Hcropuss ¢dopmMupoBaHMsS HOHATUS YHUCIA: HATypaJbHble 4YHCIA, APOOH, HEAOCTATOUHOCTh PALMOHAIBHBIX YHUCEN JJsl TeOMETPUYECKUX
U3MEpeHul, uppanuoHanbHble yucina. CtapuHHble cucTeMbl 3anucu uucen. J[poou B Basuione, Erunte, Pume. OTkpbiTHE AECATHYHBIX ApoOEil.
Crapunnsle cuctembl Mep. [lecatuunblie ApoOu 1 MeTpudeckas cucrema mep. [losiBinenre oTpunarenbHbix yncen u Hymst. JI. Maraunkwuii. JI. Ditnep.

3apoxaenue anreOpel B Henpax apudmeruxku. An-Xopesmu. Poxnenune OykBenHo cumBonuku. [1. @epma, @. Buer, P. [lekapt. WcTopus
BOIIPOCA O HAXOXJEHUU (OpMyJT KOpHEH anreOpandecKkuxX ypaBHEHHM, HEPA3peIIMMOCTh B paguKaliax YpaBHEHUW CTENeHH, OoJbiiel ueThlpéx. H.
Tapranss, Jx. Kapnano, H. X. A6ens, 3. I'anya.

N306perenne MeTo1a KOOpAMHAT, TO3BOJISIFOIIETO NMEPEBOIUTH FEOMETPHUECKHUE 00BEKTHI Ha s3bIK anreopsl. P. Jlekapt u [1. @epma. [Tpumepsl
Pa3JIMYHBIX CUCTEM KOOPAMHAT HA IJIOCKOCTH.

3anaua Jleonapno IMuzanckoro (Gubonauyum) o kponaukax, yncina @uboHayuu. 3aada o MaxMaTHOM JTOCKeE.

Hcroku Teopun BEpOSITHOCTEN: CTpaxoBoe Jen0, azapTHblie urpsl. [1. @epma u b. ITackans. 5. bepnymu. A. H. Konmoropos.



1)
2)
3)
4)

5)
6)
7)
8)
9)

Koppexunonnas padora ajs gerei ¢ 3I1P
Oouibllle BpEMEHHU Ha 3aKpeIuIeHUue MaTepuaa.
aKTyaJu3alys 3HaHUH 110 OIIOPE MPU BOCIIPOU3BEICHUH,
Heo0Xo/MMa afanTtanus ooObeMa 1 XapakTepa yueOHOro MaTepraia K Mo3HaBaTeIbHBIM BO3MOXKHOCTAM yvanuxcs ¢ 3I1P.
y4eOHBII MaTepuall IPEnoJHOCUTh HEOOIBIIUMH MOPIUSMHU, YCIOXKHSS €TI0 MOCTETIEHHO, M3BICKUBATh CIIOCOOBI aJanTalui TPYAHbBIX 3aaHuH,
HEKOTOpBIE TEMBI JaBaTh KaK 03HAaKOMUTEJIbHbBIE
IIOCTOSIHHOE ITOBTOPEHUE MPOMIEHHOr0 MaTepuaa
BBITIONHSIOT 3aJJaHUs 110 AIrOpuUTMy (00pasiry)
BBITIOJHAIOT 3aJJaHUsl C OIIOPHBIM KOHCIIEKTOM, IAMATKH.
KOHTPOJIbHBIE pabOTHI BBIAIOTCS B TECTOBOM (hopMe.
B o3HakoMuTesNbHOM IIIaHE AaTh TeMbl: «DPopMmyinbly, «/loka3arenbcTBO TOXAECTBY, «I'paduk ¢pyHkuuny», «[Ipsmas npornopruuOHAIBHOCTbY,
«JIuHeliHOe ypaBHEHHE C JBYMsS HEHM3BECTHBIMUY», «['padyK ITUHEHHOTO ypaBHEHHs C JABYMS IEPEMEHHBIMU», «PalyoHaNbHBIE YHUCIIA.
Uppatuonansusle uncnay», «Haxoxaenne NpuOIMKeHHBIX 3HAYeHHH KBaApaTHOro KopHa. DyHKma y =VX U ee rpaduk», «Ilorpemnocts u
TOYHOCTb MPHOIHKEHUS», «UeTHbIe M HedeTHble QYHKIMI», «DyHKIu y=xX"», « DyHKIU y= ax?, ee rpaduk u coiictBa. ['paduku GpyHKIMA
y= ax’+nu Fa(x-m)z, «YpaBHEHHE C IBYMs IEPEMEHHBIMU U €ro rpa@uk», «I"papuueckuii cnocod pemeHus: CHCTEMbl YpaBHEHUID.

10) YMeHBIIUTH KOJMYECTBO YaCOB Ha U3y4deHue TeM: «CBOMCTBA KBAIPATUIHON (PYHKIMMNY», «ITEMEHThI KOMOMHATOPHKI.

11) BeicBoOOAMBIIKECST YaChl PEKOMEHIYETCSl UCIIOIb30BaTh: ISl JIydliell mpopadoTKu Haubosiee BaXKHBIX TeM Kypca: «PerieHue ypaBHEHUI,

«Penienue cucreMm ypaBHeHHfI», «CoOBMeECTHEIC JIENCTBUS C I[pO6HMI/I)), ((HpI/IMeHCHI/Ie CBOICTB apH(bMeTquCKOFO KBaApPATHOI'O KOPHs»; Ha
IOBTOPCHHUEC, pCHICHUC 3a/1aY, npeo6pa30BaHI/Ie BLIpa)I(eHHﬁ, a TaK’KC Ha 3aKPCIJICHUC U3YUCHHOI'O MaTCpHraJia.



III. TeMmaTH4YecKoe IVIAaHUPOBaHUe
(yuebnuk FO.M.Komsrun, M.B.Tkauesa, M.U. [11abyuun u ap.)

Copepxanue | KoamyecTBo | XapakTepuCcTHKA OCHOBHBIX BH/IOB /1eSITeIbHOCTH YYCHHKA
Y4eOHOoro 4acoB
MaTepuaia
7 Knacc
BBINONHATE  371eMEHTapHbIE  3HAKOBO-CUMBOJIMYECKUE JAEUCTBUS: HPUMEHATh OYKBBI UL
0003HaUCHHST YHCE, IS 3aIMCH OOIINX YTBEPIKICHHIH;
CocraBnsaTe OyKBEHHBIE BBIPQKEHHUS I10 YCIOBHUSIM, 3aJaHHBIM CIIOBECHO, NpPeoOpa3oBHIBATH
Anrebpanyeck 114 areOpanyeckue CyMMbl M IPOU3BEJNCHMS (BBINOJIHATH NPUBEACHUE MOJOOHBIX CllaracMslXx,
W€ BBIPAKECHUS pacKpbITHE CKOOOK, YITPOIIEHUE MPOU3BEICHUI ).
Bbruucnate unciioBoe 3HaueHue OyKBEHHOTO BbIpaxkeHHs. COCTaBIATh (hOpMYJIbl, BhIpaXKarolue
3aBUCUMOCTH MEKy BETMYMHAMHU, BBIUUCIISTH 110 popMyIam
ITpoBOAMTH NOKa3aTeNbHBIE PACCYXKACHUS O KOPHSAX YPAaBHEHUS C ONIOPOM Ha ONpEACICHUE KOPHS,
VpapHCHMS C YHUCJIOBBIE CBOWCTBA BbIpakeHUH. Pacrio3HaBaTh HPIHGI;'IHIiIe ypaBHeHus. Pemate nmHEWHBbIE, a
OHIM 8q TaKkXe ypaBHEHHs, CBOAALIMECS K HUM. Pewams npocmetiuiue ypasHeHus ¢ Heu38ecmHuiM NoO
HEH3BCCTHEIM 3Hakom MmoOyns. PeliaTh TEKCTOBBIE 3ajjaud alIreOpanvdeckuM CrocoOOM: MepexoquTh OT
CJIOBECHOM (DOpMYTUpPOBKM YCIOBUS 3a/aud K aireOpandyeckoid MOAETH IMyTEM COCTABICHMS
JIMHENHOTO YPAaBHEHMS; PEIIaTh COCTABICHHOE YPAaBHEHHUE; HHTEPIIPETUPOBATH PE3YyJIbTaT
®opmynupoBaTh, 3alMChIBaTh B CUMBOJIMYECKOH (hopMe M OOOCHOBHIBATH CBOMCTBA CTENEHU C
OpHowseHBI U 174 HaTypaJIbHbIM IIOKa3aTesieM; IMPUMEHSATh CBOMCTBA CTEMEHM JUIsl MPeoOpa3oBaHUs BBIPAKEHUN U
MHOTOYJIEHBI BBIUMCJICHUN. BBINOIHATE N€HCTBUA ¢ OMHOUIECHAMHU U MHOTOYJICHAMH.
[TpuMeHsTh pa3zianuHble POpMBbI CAMOKOHTPOJIS IPY BHINOJIHEHUH TPE0O0pa30BaAHNUN BhIpaXKEHUI
Jloka3biBaTh  (OPMYINIBI COKpAIIEHHOTO YMHOMKEHHs, MNPHUMEHATh HUX B INPeoOpa3oBaHMAX
BBIPAXEHUI U BHIYUCIICHUSX.
Pa3znoxxenue
MHOLOWICHOR 174 BbIMONHATE pa3iokeHWe MHOTOWIEHOB Ha MHOMKHUTENH pasHbIMH crocoOamu. Buinoaname
A MHOKHTEH Pasnodicenue MHO20YIEHO8 HA MHONCUMENU C NOMOWbI0 Popmyn Kyba cymmbl, Kyba pasHocmu,
cymmubl Ky008, pasHocmu Ky6os. Pewamv ypasnenus, npuMeHss CEOUCMBO PABEHCMBA HYIIO
npouzeedenus. IlpuMeHsTh pa3nuyHble (OPMbI CAMOKOHTPOJISI TPH BBHIIIOJIHEHUHU MpeoOpa3oBaHuil
Anrebpanyeck 194 @opMynupoBaTh OCHOBHOE CBOWCTBO anreOpamveckoil ApoOM UM NOPUMEHATh €ro Juid

ne apoom

npeoOpa3zoBanusi npobei. BrimonHATe neiicTBus C¢  anrebpanyeckumu  apodsimu. Haxoguth




JOMyCTUMBIC 3HAYeHUs OyKB, BXOIAIIMX B aireOpandeckyr npoOb. Pemate ypaBHeHwUs,
CBOJSIIIMECS K JMHEWHBIM C JpoOHBIMU KO3 duumeHTamu. Buinonuams coemecmuvie Oeticmeust
HAO 8bIPANCEHUSAMU, COOEPIACAUUMU aneeopautecKue Opoou

JIunelinas
byHKIUSA

11y

Bbruncnsate 3HaueHus (QyHKUMH, 3aaHHBIX (QopMyiaMu (IPU HEOOXOIMMOCTH HCIIOJIb30BATh
KaJIbKYJISITOP); COCTABJISATh TaOJUIbI 3HaUeHU QyHKIMH. CTPOUTH 10 TOUYKaM rpaduku GyHKIU.
OnuceiBaTh CBOWCTBA (DYHKIIMH HA OCHOBE €€ IpaduyecKoro npeicTaBICHuUSI.

MozenupoBath pealibHbIC 3aBUCIMOCTH, BhIpa)kaeMble JTMHEHHOW (DYHKIIMEH, C ITOMOIIBIO GOpMYyIT
u rpaduxoB. HMHTepmpermpoBaTh TpapUKHd peanbHBIX  3aBUCHUMOCTel. Mcmomb3oBaTh
(YHKIMOHAJIBHYIO CHMBOJIMKY ISl 3allMCH Pa3HOOOpa3HbIX (DAKTOB, CBSA3aHHBIX C JIMHEWHOU
(GyHKIMEH, 00oraiasi ONbIT BBITOIHEHHUS 3HAKOBO-CHMBOJIMYECKUX ACHCTBUH. CTPOUTH peucBbIC
KOHCTPYKIIUH C UCTIOJIb30BaHUEM (DYHKIIMOHATBHOW TEPMUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIC MPOrPAMMBbI Ul MCCIICAOBAHMS TOJOXKEHHS HA KOOPAMHATHOM
IUIOCKOCTH Tpaduka JMHEHHOW (QYHKIMM B 3aBUCHMOCTH OT 3Ha4eHUH KO3 UIIMCHTOB,
BXoasammx B (opmyny. Pacno3naBath JmHEWHY (yHKIMI0O. [lokazeleamsv cxemamuyecKu
noJloJiceHue HA KOOPOUHAMHOU niockocmu 2pagukos ¢yuxkyuti éuda y = KX, y = kx + b ¢
3asucumocmu om 3HaveHutl Koagpuyuenmos, exooswux 6 popmynvt. Cmpoums epaghux ynxyuu
y = | X |. CtpouTth rpaduk JUHEHHON (HYHKIIUH; OMIUCHIBATH €r0 CBOWCTBA. Pacmo3HaBaTh MpsMy0 U
00paTHYO MPONOPIHUOHAILHBIC 3aBUCUMOCTH. PellaTh TEKCTOBBIE 3a/1a4M HA MPSIMYI0 U 00paTHYIO
NPOTIOPIIMOHATILHBIE 3aBUCHMOCTH (B TOM YHCIIE C KOHTEKCTOM W3 CMEXHBIX JUCIUILIUH, U3
peabHOM YKU3HM)

Cucrembl 1ByX
YPaBHEHUH C

JIBYMS
HEN3BECTHBIMU

134

OnpenensTs, ABIAETCS JIA NTapa YUCEI PEIIEHUEM JaHHOTO YPABHEHHUSI C JBYMsI HEU3BECTHBIMU;
MPUBOJIUTH MPUMEPHI PELICHUH YpaBHEHUH ¢ ABYMs HeU3BeCTHbIMHU. CTpOUTh rpapuku ypaBHEHUH
C ABYMs HEU3BECTHBIMM, YKAa3aHHBIX B cofep:kaHuu. HaxoauTs Lieible pemeHns CUCTEM
YpaBHEHHUH C IBYMSI HEM3BECTHBIMU ITyTEM Iepebopa. Pemars cuctemsl AByX

YpaBHEHMI MEepBOM CTENEHH C IBYMs HEU3BECTHBIMU. Perate TeKCTOBbIE 3a1auu, anredpandeckoi
MOJEJIBI0 KOTOPBIX SBISIETCS YPAaBHEHUE C JIBYMs HEM3BECTHBIMU: MEPEXOJHUTH OT CIOBECHOU
(GOpMYIMPOBKH YCIOBHS 3aJauyd K ajreOpandeckoil Monenu NyTEM COCTaBJICHUS CHCTEMBI
YPAaBHEHUH; pEIIaTh COCTABICHHYIO CHCTEMY YpPaBHEHUH; WHTEPHPETHPOBATh PE3YJIbTAT.
KoHcTpynpoBaTh peueBble BBICKa3bIBaHMsI, SKBHBAJIECHTHBIE ApPYr JpYry, C HCIOJIb30BaHUEM
anreOpanyeckoro M TIeOMETPUUYECKOTo S3bIKOB. lcmosnb3oBaTh (yHKIMOHANBHO-TpaduyecKkue
IIPEACTABJICHUS IS PEILICHNS U UCCIICJOBAaHUsl YPABHEHUN U CUCTEM

DIIEMEHTHI
KOMOHMHATOPUK

6u

BoimonHsaTe mepebop BceX BO3MOXHBIX BapHAHTOB JUIsl Tepecdéra OObEKTOB HIJIM KOMOWHAIMA
00beKkTOB. IlpuMeHSATh NpaBUIO KOMOWHATOPHOTO YMHOXKEHHs Uil pElIeHHs 3ajJad  Ha




HAXOXXJCHUE 4YHCIa OOBEKTOB, BapHaHTOB WJIM KOMOWHAIMK (JMAarOHAIM MHOTOYTOJIbHHKA,
PYKOMOXAaTHUsI, YACIO KOJIOB, WIM(POB, Mapoied U T. I.). [loocuumsieams 4UCiO 8apUAHmMos ¢
nOMOWbI0 2pagpos

Hroro

102 4y

8 Knacc

Hepagenctra

19y

CpaBHHBATh U YHOPSIIOUYMBATH PAIIMOHAIBHBIEC YHCIIA.

@opMynUpOBaTh CBOWCTBA YHCIIOBBIX HEPABEHCTB, WJLIIOCTPUPOBATh UX Ha KOOPAMHATHOM
IpsIMOM, Jl0Ka3bpIBaTh ajnreOpanuecku. [IpuMeHsTh CBOMCTBA HEPABEHCTB B XOJI€ PEILEHUS 3a/ad.
Pacnio3naBaTh JHMHEHHbIE HEPABEHCTBA, YPaBHEHMS M HEPAaBEHCTBA, B TOM 4YHCIIE codepaicaujue
HeuzgecmHvle Noo 3HAKOM MOOyas. PellaTb JUHEHHBIE HEPaBEHCTBA, CUCTEMbl JIMHEHHBIX
HEPAaBEHCTB, B TOM YHUCJE codepicaujue HeuzsecmHvle nNo0 3HaKom moodyns. VIcmonb3oBaTh B
NUCHbMEHHOW MaTeMaTH4ecKOW pedrd O0O03Ha4eHHs M TpaduuecKkue H300paKEHUS YHUCIOBBIX
MHO>KECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

[Tpubnuxenn
13(S
BBIUUCIICHUS

184

Haxonuth, ananu3upoBarh, CONOCTABIATh YHMCIOBBIE XaPAKTEPUCTHUKU OOBEKTOB OKPYKAIOIIETO
mupa. Hcnons3oBarh pasHbie (OPMBI 3alUCH NPUONMKEHHBIX 3HAUEHUH; JeNaTh BBIBOIBI O
TOYHOCTH NMPUOIMKEHUS 110 UX 3aIIUCH.

BBINTOIHATE BBIYKUCIIEHUS ¢ PEAIBHBIMU JaHHBIMHU.

BBINONHATE NPUKHUIAKY M OLIEHKY pe3ylbTaTOB BBIYMCICHUN. MCnosb30BaTh 3alMCh YHCEN B
CTaHJApTHOM BHJIE€ Ui BBIPAXKEHUS pa3MepoB OOBEKTOB, JUIMTEIBHOCTU MPOLECCOB B
OKPY’KaIOIIEM MHDE.

CpaBHUBaTh 4KMClla W BEIMYMHBI, 3allUCaHHBIE C HCNONb30BaHuEM creneHu 10. Bwinoawamo
BLIYUCTEHUS HA MUKDOKATIbKYIAMOpe NpU peueHuu 3a0ad U3 CMEeNCHbIX OUCYUNIUH U PealbHOU
delicmseumenbHOCmu

KBagpatHsie
KOpHU

12y

IIpuBOAUTE NIPUMEPHI UPPALIMOHAIBHBIX YHCEN; PACIIO3HABATh PAllMOHAIBHBIE U UPPALIMOHAIILHBIC
YKclia; n300paxaTh YUCiIa TOUKAMU KOOPJUHATHON MPSIMOH.

OnuceIBaTh MHOXKECTBO JI€HCTBUTENBHBIX UYUCEIL.

Hcnonb30BaTh B MUCHbMEHHOM MaTeMaTHUECKOW peur 0003HaueHHs U rpaduyeckre n300pakeHus
YHUCIOBBIX MHOXKECTB, TCOPCTUKO-MHOKXCCTBECHHYIO CUMBOJIUKY.

Jloka3bIBaTh CBOMCTBA apu(METUYECKHX KBAJAPATHBIX KOPHEH; MPUMEHATh UX K MPeoOpa30BaHUIO
BBIpOKEHU. DOpMyIupOBaTh OINPEACIICHHE MOHATHUA TOXJAECTBA, MPUBOAUTH MPHUMEPHI
Pa3IMYHBIX TOXKIECTB.

Breraucnars 3Ha4eHUS BBIpa)KeHHﬁ, COZACPpKAIMX KBAAPATHBIC KOPHH, BbIpaXXaTb NCPEMCHHBIC M3
reOMEeTPUUECKUX U pusnueckux (GopMys, coiepkalux KBajpaTHble KOpHU. HaxoauTe 3HaueHus




KBaJIpaTHBIX KOPHEH, TOYHbIC U MPHUOIMKEHHBIE, IPU HEOOXOAMMOCTH HCIIONIB3Ys KalbKYyJATOD;
BBIYHCIIATH 3HAYCHUS

BBIPQXECHHM, COJEpKAIIMX KBaJpaTHble KOpHU. Vcmonb30BaTh KBaJgpaTHbIE KOPHU MpPU 3alHUCH
BbIpaxkeHU W ¢Gopmyn. OleHUBaTh KBAJpaTHbIE KOPHU LEIBIMA YHUCIAMU W JECATHYHBIMH
Ipo0sIMU; CPaBHUBATh U YIOPSAOYMBATH PAllMOHANIBHBIE YKCIa U UPPALIMOHAIBHBIE, 3aITMCAHHBIE C
NOMOUIbIO  KBaJpaTHbIX KOpHEH. [lpumenamv meopemy O COOMHOWEHUU  CPEOHE20
apugmemuuecko2o U CcpedHe20 2eOMempUyecKko20 NoNoNHCUMeNbHblX uucen. Hcknrouamo
UppayuUoOHaIbHOCMb U3 3HAMeHamens Opoou

KBanpartHsie
YpaBHEHUs

254

[IpoBoauTh HOKa3aTeIbHBIE PACCYXKACHUS O KOPHAX YpaBHEHHUS C OMIOPOM Ha OINpeAesIeHUE KOPHS,
YHCIIOBBIE U (DYHKIIMOHAJILHBIE CBOMCTBA BBIPAKEHUH.

Pacrio3naBaTh TuUNbl KBaJgpaTHbIX YypaBHEHUW. Pemars KBaapaTHble ypaBHEHHUS, a TaKxkKe
YpaBHEHHUS, CBOJSILIMECS K HUM; pelaTh JApOOHO-palMOHAJIbHbIE YpPAaBHEHUS, CBOJALIUECS K
KBaJIpaTHbIM. [Ipumenamv npu peuwleHuu KeAOPAmMHO20 YPABHEHUs MemooO PAa3loNCeHUs Hd
MHOJCUMENU, MeMOO  BbIHECEHUs. NOAHO020 Keaopama, GOopMyny KOpHel K8aopamHozo
PacknanpiBaTh Ha MHOKUTENH KBAAPaTHBIA TPEXUJICH.

HccnenoBaTh KBafpaTHBIE YPaBHEHUS 110 AUCKPUMHHAHTY U Kod(duimentam. PemaTs TeKCTOBbIE
3aaun anredpanyeckuM CrocoOOM: MEePEXOUTh OT CIOBECHOH (OPMYIMPOBKHU yCIOBUS 3aa4l K
anreOpandecko MoJenu MyTEM COCTaBICHHUS YpPaBHEHMsI, pEIllaTh COCTaBICHHOE YPAaBHEHMUE;
MHTEPIIPETUPOBATh pPE3yJbTaT. Pemars cucTEMBl BYX YpPaBHEHUH C JIByMs HEU3BECTHBIMH,
COJIEpKalllX YpaBHEHUE BTOPOIl CTENEHHU.

KBanparuunas
byHKIHS

14y

BbluncsaTh 3HaueHus GyHKIWIL, 3a0aHHBIX GopMynaMu Y = x2, y = ax2, y = ax° + bx + ¢ (npu
HEO0OXOIUMOCTH HCIOJIb30BATh KAJIBKYJISATOP); COCTABIATH TaONUIbl 3HaUeHUNH QyHKIMHA. CTPOUTH
no ToukaM Trpapuxu QyHKIui. OnuceiBaTh CBOMCTBa (DYHKIIMM Ha OCHOBE €€ TpaduuecKoro
npeacraBienus. WHTepnperupoBath TpaduKu  peanbHBIX —3aBHUCHMOcTed. Vcmonb3oBaTh
(YHKIMOHAJIBHYIO CUMBOJIMKY JUIS 3alIUCH Pa3HO 0Opa3HBIX (PAKTOB, CBA3AHHBIX C KBAJPAaTHUHOU
¢yHKImei, oboramasi ONMBIT BHITOJIHEHUS! 3HAKOBO-CHMBOJIMYECKUX NeicTBUN. CTPOUTH pedeBbie
KOHCTPYKLIMU C UCIOJb30BaHUEM (DYHKIIMOHAIBHOW TepMHUHONOTHUU. [loKa3pIBaTh cXeMaTUYEeCKH
TOJNIOKEHHE HA KOOPIMHATHON IUTOCKOCTH rpadukoB (YHKOMH Buga y = x°, y = ax’,
y=ax’ + ¢, y = ax’ + bX + ¢ B 3aBHCHMOCTH OT 3Ha4eHHMIl KOd()UIHEHTOB @, b, ¢, BXOSIIHX B
¢dopmynel. Ctpouth rpaduk KBaApaTHUHOM (YHKIMH; OMNHMCHIBaTH CBOWCTBA (PyHKUIHHU
(603pacmanue, yovieanue, Hauboabulee, HauMeHbuiee

3Hauenust). Cmpoumsv epagpux KAOpAmMuyHoU QYHKYuUU ¢ NPpUMEHEHUeM OBUNCEHUL 2paghuKos,
PACMANCEHUT U CHCATNUTL




IIpuMeHATH CBOWMCTBA HEPAaBEHCTB B XOAE pelleHWs 3agad. Pacrnos3HaBaTh KBaJgpaTHBIE
HEpaBeHCTBA. PemaTh KBaJapaTHbIE HEPABEHCTBA, HCIOIb3ysd TpauyuecKue IperCTaBICHUS.

KBanpatubie .
HepaBeHCTBa 109 Tlpumensmo memoo uHmepsanos npu peuleHuu K8AOPAmHuIX HepageHCcms u NPOCmeuux OpooHo-
PAYUOHATILHBIX HEPABEHCMS, CEOOAWUXCA K Keaopamubim. VIccnenoBaTh KBapaTHUHYIO (QYHKINIO
y = ax® + bX + C B 3aBHCHMOCTH OT 3HaueHHI K03pHIIEHTOB g, b u ¢
IloBTOpPEHME
"
cucTeMaTH3an .
ust
y4eOHOro
MaTepHaja
Hroro 102 4y
9 knacc
IToBTOpEeHME
Kypca anreopbl 10
3a 8 Kace
CpaBHUBATh M yHOPSA0YUBATh CTENEHHU C LEJIBIMU U PallMOHATIBHBIMU MTOKA3aTEeNISIMU, BBINOIHSITD
BBIYUCIICHUSI C PALlMOHATIBHBIMU YHCIAMHU, BEIUMCIIATH 3HAYEHUS CTENICHEH C IIeTIbIM ITOKa3aTeNeM.
®opMyIUpOBaTh OIpeneiIeHHe apUPMETUYECKOr0 KOpHS HATypajdbHOM CTENeHW U3 4YHCha.
Bbruucnate npuOmkEéHHbIE 3HAYEHMS KOpPHEH, MCHONb3ys NMpU HEOOXOIMMOCTH KalbKYJISITOD;
CrreeHs ¢ MPOBOITL OLEHKY kopHeil. [IpumeHsaTh cBolicTBa apn(bMemqevcxoro KOpHS JUIsl TpeoOpa3oBaHus
A 13 BBIpa)KEHUI. qDOpM}’J‘IHpOB&TB ONpEIENeHUe KOPHA TPETheH CTENEHH; HAaXOAMTb 3HadeHu:
M TOKA3ATCIEM KyOMUYeCKUX KOpHEW, NMpu HeoOXOJUMOCTH HCIONb3ysd KanbKynsTop. MccienoBaTrh cBoiicTBa
KyOM4eCKOro KOpHsI, MPOBOJS YHCIOBBIE AKCHEPUMEHTHI C MCIOJIB30BaHMEM KaJIbKYJIATOpA,
KoMIbloTepa. BO3BOIUTH UnCI0BOE HEPABEHCTBO C IMOJIOKUTEIBHBIMU JIEBOW M MPABON YacThIO B
creneHb. CpaBHHMBATh CTENEHM C pPa3HbBIMM OCHOBAaHMSMM M paBHBIMU  ITOKA3aTEJSIMHU.
Dopmynuposams onpedenenue cmeneHu ¢ payuoOHAIbHbIM NOKA3amenem, NPUMEHAMsb C80lcmea
cmeneHu ¢ payuoHaIbHbIM NOKA3amenem npu 8blYUCIeHUSX
Bbruncnsate 3HaueHus (yHKUUHM, 3aJaHHBIX (opMylaMu (MpU HEOOXOAMMOCTH MCIIOIb30BaTh
CreLerias KaJIbKYJISITOP); COCTABIIATEH TaOIULIBI 3Haquv1/1y"1 (byHKLIUH. @OpM)iﬂuPOGaWIb onpeoenenue qbyHKuuL{:
F— 15 Crpouts mo ToukaM rpaduku ¢yHkuil. OnuceiBaTh CBOICTBa (YHKIMHM Ha OCHOBE €€

rpa(bnquKoro MNpEACTaBJICHUA (06J'IaCTB OIpCACIICHUA, MHOXKCECTBO 3Ha‘leHHI>'I, IMPOMCIKYTKHU
3HaKOIIOCTOAHCTBA, YEeMHOCMb, Hellél’HHOCWLb, BO3pAaCTaHUC, Y6BIBaHI/Ie, HaI/I6OJ'II)HIee, HaMMCHBIIICC




3HaueHus).  MurtepnperupoBaTh  rpa@ukud  pealbHBIX  3aBuUcUMocTed.  Mcmonb3oBath
(YHKIMOHATIBHYIO CUMBOJIMKY JJISl 3alMCH Pa3HOOOpa3HBIX (DAKTOB, CBSA3aHHBIX C (DYHKIHSIMHU

.3, - _3 _k o o
y=x, y - \/} y y - \/} y y = ; y o60rama}1 OIIBIT BBITTIOJIHCHUA 3HAKOBO-CUMBOJIMYCCKUX OCUCTBHUU.

Ctpouth peueBble KOHCTPYKIIMM C HCIIOJIb30BaHWEM (DYHKIIMOHAIBLHOW TEPMHHOJIOTHH.
HccnenoBanus rpad@ukoB GYHKIHA B 3aBUCHMOCTH OT 3HAYeHUI KOI(D(OHUIIMEHTOB, BXOIAIINX B
dbopmyiy.

Pacro3HaBath BHIbI U3ydaeMbiX GyHKIUA. Cmpoums epaguku ykazaHHbIX QyHKYUl (6 mom uucie
C NPUMEHeHUEeM 0BUIICEHUL paPUKO8); ONUCHIBAMb UX ceoticmea. PelaTs mpocTelme ypaBHEHUS
Y HEPaBEHCTBA, COJICPIKAIIlNe CTeNEHb. PelaTh HppalMoHaIbHbIC YPaBHEHHSI

IIporpeccuun

12

[IpuMeHsITh MHIEKCHBIE 0003HAYEHUS, CTPOUTH PEUEBBIC BBICKA3bIBAHHUSA C MCIIOJIB30BAaHHEM
TEPMHUHOJIOTMH, CBA3aHHOM C MIOHATUEM I10CIIEI0BATEIBHOCTH.

BeruucasTe 4neHbl MOCIIEN0BATEILHOCTEHN, 3aJaHHBIX (GOPMYIIONW N-TO 4WieHa WU PEeKYyppPEHTHOU
dopmynoil. YcTaHaBiIMBAaTh 3aKOHOMEPHOCTb B IIOCTPOCHHUHU IIOCIIEAOBATEIbHOCTH, €CIIU
BBIIMCAHBI TIEPBbIE HECKOJBKO €€ uieHOB. M300paxarh 4IeHbl MOCIE10BATEIIbHOCTH TOUKAaMHU Ha
KOOPJAMHATHOH INIOCKOCTH.

PacriozHaBath apu(pMeTHUECKyI0 U F€OMETPUUECKYIO MPOTPECCUM IIPU Pa3HbIX CIOCO0AX 3a/aHusl.
BbIBOAMTH Ha OCHOBE JJOKa3aTeIbHBIX PaCCYKICHUH (OpMyIibl 00IIero wieHa apupMeTHIECKON U
T€OMETPUUECKON MPOrpeccuil, CyMMBbI NMEPBBIX N WIEHOB apu(METUUYECKOW U TeOMETPHUYECKON
nporpeccuii;  pemarb  3aJadd  C  HUCIOJIb30BaHUEM  3THX  dopmyl.  Joxazvieams
Xapaxkmepucmuieckue ceolcmea apughmemuyeckou u 2eoMempuiecKol npocpeccuti, NPUMeHsms
amu ceolicmea npu pewenuu 3aoay. PaccMaTpuBaThb INpPUMEpPbl U3 PEANTbHOM KH3HH,
WUTIOCTPUPYIOIINE HU3MEHEHHE IMPOLECCOB B apu(METHUYECKONH MPOTrpeccud, B N€OMETPUYECKOMN
pOTpeccuy; H300pakaTh COOTBETCTBYIOIME 3aBUCUMOCTH rpaduyeckd. Pemarp 3amaun Ha
CIIOKHBIE TPOLEHTHl, B TOM UYHWCJIE 3aJadyd W3 peaJbHONM MPAKTUKU (C HCIOIb30BAaHUEM
KAJIbKYJIATOPA)

Crnyuaiinble
cOOBITHS

10

HaxoauTb BeposITHOCTh COOBITHS B UCTIBITAHUSIX C PABHOBO3MOXKHBIMHU UCXOAaMH (C IPUMEHEHUEM
KJIACCUYECKOT'0 OIPENENEHHs BEPOATHOCTH). [IpoBOaUTE ciydaiiHble SKCIIEPUMEHTHI, B TOM YHCIE
C MOMOIIBI0 KOMIBIOTEPHOIO MOJEIUPOBAHMS, MHTEPIPETUPOBATh MX PE3YJbTAThl. BBIUUCIATH
YacTOTy CIY4alHOrO COOBITHS; OLIEHUBATh BEPOSTHOCTh C IMOMOIIbIO YacTOTHI, MOJY4YECHHOH
ONBITHBIM MyTEéM. [IpHBOIUTE HpHUMEpHI JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH. OOBICHATH
3HaYMMOCTh MAJIOBEPOSITHBIX COOBITHI B 3aBHCHMOCTH OT MX MOCIEACTBUU. PemaTth 3amaum Ha
HaXO0XJ/IEHUE BEpOSTHOCTEN COOBITUH, B TOM YHCIIe ¢ IpUMEHEeHHeM KoMOuHaTtopuku. [IpuBoauTh
IpUMeEpPbI IPOTHBOMONOKHBIX COOBITUN. Pewams 3a0a4u Ha npumeHeHue




npeocmasieHull 0 ceomempudeckot gepoamuocmu. Vcnoab30BaTh NpU pElIeHUH 3a/1ad CBOHCTBO
BEPOSITHOCTEH MPOTUBOMOJIOKHBIX COOBITUI

OpranuzoBbiBaTh MH(DOPMALIMIO U TPEACTABIATH €€ B BUIE TaONMIl, CTONOYATBHIX U KPYTOBBIX
nuarpamMMm. CTpOUTH MOJMUTOHBI YacToT. HaxoauTe cpenHee apudmerndeckoe, pa3mMax, MOIy U

Ciyuaiinble 10 MEIMAaHy COBOKYIIHOCTHM YHMCJIOBBIX JaHHBIX. [IpuBOAMTB  COnEpKaTEIBHBIE  IIPUMEPHI
BCJIMYHHBI HCIIOJIb30BAHUA CPCOAHHX 3HAUCHUH I XapaKTCPUCTUKU COBOKYIIHOCTHU IOaHHBIX (CHOpTI/IBHLIe
HoKa3aTeau, pa3Mepbl oaexnabl u 1p.). IIpuBoauTh copepkaTelibHble NPUMEPHl T'€HEpalbHOM
COBOKYITHOCTH, IIPOU3BOJIBHON BRIOOPKH M3 HEE U peNPE3CHTATHBHOMN BHIOOPKH
[IpuBoaNTE HpUMEpPbl KOHEYHBIX U OECKOHEYHBIX MHOXKeCTB. HaxoauTe oObeauHEHUE WU
MNEPeCCUYCHUEC KOHKPCTHBIX MHOXCECTB, Pa3HOCTb MHOXKCCTB. HpI/IBO[[I/ITI) IpUMEPBI HECJIOKHBIX
kiaccuukanuii. Mcnonab3oBaTh TEOPETUKO-MHOXKECTBEHHYIO CHUMBOJIMKY M SI3bIK IPH PEIICHUU
3a[a4 B X0/1€ U3yUCHHSI Pa3InYHBIX Pa3/ienoB Kypca. KoHCTpynpoBaTh HeCI0KHbBIE (HOPMYTHPOBKU
onpeneneHuii. Bocnpou3BoauTs GOPMYNIHPOBKM M JI0Ka3aTeIbCTBA H3YYEHHBIX TEOpEM,
MMPOBOAWUTL HCCIIOKHBIC J0Ka3aTCJIbCTBA BBICKA3bIBAaHUH CaMOCTOATCIIBHO, CCBLIATBCA B XOJ€
MHoxecTBa. 13 000CHOBaHMH Ha ONpENENCHUs, TEOPEMBbI, aKCHOMBI. IIpuBOINTE IpUMEPHI NPSAMBIX U OOpaTHBIX
Jloruka TeopeM. MuIrocTpupoBaTh MaTeMaTUYECKUE NIOHATUS U YTBEPKICHUS NpuMepamu. Mcnons3oBaTh
IIPUMEPBl U KOHTPIPUMEPHI B aprymMeHTannu. KoHcTpynpoBarh MaTeMaTHUECKHUE MIPEIIOKEHUS C
MOMOUIBIO CBSI30K €Cau ..., MO ..., 6 MOM U MOAbKO MOM Ccly4yae, JIOTUYECKUX CBA30K U, UIU.
Buvisgnams  HeobXoO0umvle u Oocmamouuvie YCi08us, HOpmMyIuposams NPOMUEONOI0NHCHbIE
meopembl. 3aNUCBIBATh YypaBHEHHE TPSAMOH, ypaBHEHUE OKpyxXHOcTH. M3o0paxarh Ha
KOOPJAMHATHOM IUIOCKOCTH MHO>KECTBO PELICHMM CHCTEM YPaBHEHMI C JIBYMs HEW3BECTHBIMU;
¢burypsl, 3aJaHHbIC HEPABEHCTBOM MJIM CHCTEMOI HEPABEHCTB C JIByMsI HEU3BECTHBIMU
IloBTOpPEHME
u
CHCTeMaTH3aIl 19 4
ust
y4eOHOro
MaTepuaJia
Hroro 102 4y

TemaTnuyeckoe MIIAaHNPOBaHUE

(yueonuxk IO.M.Koasirun, M.B. TkaueBa, M.U. lllaGynun u ap.)




7 kJ1acc

Ne Coneprkanue marepuana KomnuectBo Kontponbubie
4acoB paboTsI
1 Anrebpanyeckue BhIpaXeHUs 13 1
2 VYpaBHEHUSs ¢ OHUM HEU3BECTHBIM 8 1
3 OnHOWIEHBI 1 MHOTOYJICHBI 19 1
4 PaznoxxeHne MHOTO4JIEHOB Ha MHOKUTENH 14 1
5 Anrebpanyeckue 1poou 14 1
6 Jluneitnas pyHkuus 8 1
7 CucreMsl 1ByX ypaBHEHHUN C IByMsI HEU3BECTHBIMU 15 1
8 DneMeHTH KOMOMHATOPUKH 4
9 [ToBTOpEHUE 6 1
Bcero 102 gaca 8
8 kaace
No Coneprxanne marepuana KomnuectBo Kontponbhbie
4acoB paboTsl
1 Hepasenctsa 19 1
2 [IpubnuxeHHbIe BEIYUCIECHUS 18
3 KBanpaThsie kopHu. JlelicTBUTENbHBIE YHCTIA 12 1
4 KBanpaTtHble ypaBHEHUs 25 1
5 KBagpatuunas ¢yHkiums 14 1
6 KBanpaTtHble HEpaBEeHCTBa 10 1
7 [ToBTOpEeHue 4 1
Bceero 102 yaca 6

9 kJjacc




Ne Coneprxkanue marepuana KomnuectBo Kountponbnbie
4acoB paboTsI

1 [ToBTOpeHmEe Kypca anreOpsl 8§ Kiacca 10 1

2 Crenennas GyHKIUS 12 1

3 CrenenHast QyHKIUS 15 1

4 [Iporpeccun 14 1

5 CrnyuaitHbie COOBITHS 10 1

6 CriyuaiiHble BEITMUUHBI 10 1

7 MHoxecTBa U JIOTUKA 10

8 [loBTOpenue 19 1
Bcero 102 yaca 7




