MyHuIMIIAJIbHOE Ka3eHHOe 00111e00pa3oBaTe/ibHOe YUpeKAeHue
«Cpennsisi o01meodpasoBaresibHast miKkoaa Ne2 c.n. Yerem Bropoii»

Pabouan npozcpamma

Mamemamuxka u ungopmamuka

(obpazoBarenbHas 00J1aCTh)

Mamemamuka

( HammMeHOBaHWE y4eOHOTO TIPEeIMETa, Kypca)

OcHnoenoe oouiee oopazosanue

(ypoBeHb 00pa3oBaHus)

2020-2021 yueonwtit 200

(Cpok peanu3amuu mporpaMMBbl)

2020e.



Pabouas nporpamma
yueOHoOro npeamera «MaremaTuka»
HA YPOBEHb OCHOBHOI'0 00111ero 00pa3oBaHus

|. IloacHUTEILHAS 3aMHCKA

Pabouass mporpamMmma mo MareMaTWKe Ha YPOBHM OCHOBHOTO OOIIEro oOpa3oBaHHs U
cpenHero ooOmero oOpa3oBaHusi cocTaBieHa Ha ocHoBe denepasbHOro ToOCyIapCTBEHHOTO
00pa30BaTEeILHOTO CTAaHJIApTa OCHOBHOTO OOIIero o0O0pa3oBaHUS W CpeIHEro oOIIero
oOpa3oBaHUs, MPUMEPHOW MPOrPaMMBI IO TPEAMETY W peanm3yercss Ha 0asze CIeIyrOIInuX
Y4EOHUKOB:
1.2.4.1.9.1. Huxousckuii, C. M. MaTemaruka. 5 xiacc: yaeOHHK Jij1si 00111e00pa3oBaTeIbHBIX
opraam3anuii / C. M. Hukonbsckuii, M. K. IToranos, H. H. Pemerankos, A. B. llleBkuH. - M.:
[Ipocsemienue, 2019.

1.2. 4.1.9.2. Huxousckuii, C. M. MaTtemaTuka. 6 Kiacc: yaeOHUK 11 001m1e00pa3oBaTeIbHBIX
opranuzaruii / C. M. Hukonsckuii, M. K. [Totanos, H. H. Pemmernukos, A. B. llleBkusn. - M.:
[Ipocsemienue, 2019.

1.2.4.2.10.1. Hukonbckuii, C. M. Anrebpa. 7 xi1acc: yaeOHUK i1t 001e00pa3oBaTeIbHBIX
opranuzaruii / C. M. Hukonsckuii, M. K. [lotanos, H. H. Pemernukos, A. B. IlleBkun. - M.:
[Ipocsemenue, 2019.

1.2.4.2.10.2. Hukoumsckuit, C. M. Anrebpa. 8 kiacce: yaeOHUK 1715 0011e00pa3oBaTeIbHBIX
opranuzarnuii / C. M. Hukonsckuii, M. K. ITotanos, H. H. Pemernukos, A. B. llleBkun. - M.:
[Ipocsemenue, 2019.

1.2.4.2.10.3. Hukonbckuii, C. M. Anredpa. 9 xinacce: yaeOHUK 11 001eo0pa3oBaTeIbHBIX
opranuzarnuii / C. M. Hukonsckuii, M. K. ITotanos, H. H. Pemernukos, A.B. IlleBkun. - M.:
[Ipocsemenue, 2019.

1.2.4.3.1.1. T'eometpus 7-9 Atanacsu JI. C., byry3zos B. ®. u 1p — Mocksa: [IpocBemienue,
2016.

HopmaTuBHBIE JOKYMEHTBI VISl COCTABJIEHUsS pado4yeil MporpaMmbl:

- ®enepanbHbiil 3akoH «O06 o6pazoBannu B Poccuiickoit deneparum» (0T 29.12.Ne273-D3).

- mpuka3 MwuHHCTepcTBa 0oOpa3zoBanus u Hayku PO «O06 yreepxaeanun ®I'OC OOO» ot 17
nexadps 2010 r. Ne1897 (c u3MEHEHHSIMU U IOTIOJTHEHUSMU ).

- mpuka3 MuHucrepctBa oopazoBanus U Hayku P «O06 yreepxaeanun @I'OC OOO» ot 17 mas
2012 1. Ne413 (c U3BMEHEHUAMH U JTOTIOJTHEHUSIMH ).

- mpuka3 MunucrepcTBa oOpasoBanus 1 Hayku PO «O0 yTBep:kJIeHUH MOPsIIKAa OpraHu3aluu u
OCYILIECTBJICHUSI 00pa30BaTENIbHON JESATENbHOCTH IO OCHOBHBIM 00111€00pa30BaTEIbHBIM
nmporpaMmaM — oOpa3oBaTelbHBIM MpPOrpaMMaM HAa4yalbHOTO OOIIEro, OCHOBHOTO OOIEro u
cpenHero oomiero oopazoBanus» oT 30 aBrycra 2013 roga Nel015.

- mpuka3 MuHnucrepctBa mpocBemieHuss PO «O0 yrBepxkaeHuM (denepanibHOro MNepeyHs
y4eOHHKOB, PEKOMEHAYEMbBIX K HCIIOIb30BAHHUIO MPU PeaTU3allii UMEIOIIUX rOCYAapCTBEHHYIO
aKKpeAMTalMi0 00pa30BaTEeNbHBIX MPOrpaMM HAYadbHOTO OOIIEro, OCHOBHOTO 0OIIero,
cpenHero ooOmiero oopazoanus» ot 28 nexadpst 2018 r. No345.

OCHOBHBIMH LEJISIMU ¥ 32]a4aMH U3Y4YeHHsI MATEMATHKH B OCHOBHO#i 1IIKOJI€ SIBJISIFOTCH:
Hean:

* OBJIQJICHUE CUCTEMOIM MaTeMaTWYEeCKUX 3HAHUW M YMEHUH, HEOOXOIUMBIX Ui TIPUMCHEHUS B
MPAaKTUYECKOH  JICATEIIbHOCTH, ISl M3YYCHHUS CMEXHBIX JTUCIHUIUIMH, JJIS TPOJOJDKEHUS
oOpa3oBaHus

* UHTEJUICKTyaIbHOE Pa3BHTHE, (OPMHUPOBAHUE YMEHHH TOYHO, TPAMOTHO, apryMEHTHPOBAHO
U3JIaraTh MBICIU KaK B YCTHOW, TaKk U B TMHCbMEHHOH (opme, OBIaJicHHEe METOJaMH TOUCKA,
cUCTEeMaTH3allu1, aHAITN3a, KITacCupHUKaMu HHGOpMAIMK U3 Pa3THYHBIX HICTOYHUKOB (BKITFOUAs
y4eOHYI0, CITPABOYHYIO JIUTEPATYPy, COBPEMEHHbBIC HH()OPMAIIHOHHBIE TEXHOJIOTHH ),

* (hopMHUpOBaHUE TPEJICTABICHUI 00 UAEAX U METOJIaX MAaTEeMaTUKH, O MaTeMaTHKe Kak (opme
OINMCAHMS U METOJIC TIO3HAHUS JICHCTBUTEILHOCTH;



* (opMHpOBAHKE TMPEICTABICHHNA O MaTEeMAaTHKE KaK YacTH OOIEYEeIOBEYECKOW KYIbTYPHI,
MMOHUMAaHW 3HAYUMOCTH MaTEMATHKH JIJIsl OOIIECTBEHHOTO TpoTpecca.

* BOCIIUTAHHUE KYJbTYpPhI JIMUHOCTH, OTHOIICHHS] K MaTEMATUKE KaK K 4acTH 00IIeUeI0BEYECKOI
KYyJbTYpbl, TOHUMAaHUE 3HAYUMOCTH MAaTEMATUKH JIJIs1 HAYYHO-TEXHUUYECKOTO Iporpecca

3amaun:

* pa3BUTHE IIPEACTABICHUE O UYHUCIEC M POJU BBIYUCICHUNA B YEJIOBEYECKOW MNPAKTHUKE;
(dhopmMupoBanme MPAKTUYECKUX HaBBIKOB BBIIIOJIHCHHS YCTHBIX, IMMCHMCHHBIX,
WHCTPYMEHTAIBHBIX BEIYMCIIEHUN, PA3BUTHE BBIYUCIUTEIIBHON KYJIbTYPHI;

* OBJIAJICHUE CHMBOJIMYCCKHM SI3BIKOM aireOphl, BBIpAOOTKa (HopMabHO-ONIEPATUBHEBIE
anreOpanvyeckux yMEHUN U MPUMEHEHHE WX K PEIICHUI0 MaTeMaTUYECKUX U HEMAaTEeMaTUYECKUX
3aj1ay;

* U3y4CHHUE CBOWCTB W TpapuKOB JJIEMEHTAPHBIX (YHKIMA, HAYYIUTHCS HCIIOIH30BAThH
(YHKIIMOHATBHO-TPAQUUECKUE TPEICTABICHHUS JUIS ONUCAaHUS W  aHajdu3a PeajbHBIX
3aBHCHUMOCTEI;

* pa3BUTHE TMPOCTPAHCTBEHHBIX TMPEACTABICHUN W WU300pa3uUTENbHBIX YMEHHM, OCBOCHHE
OCHOBHBIX (DAaKTOB U METOJOB TNIAHUMETPUU, 3HAKOMCTBO C MTPOCTEUIIMMH MPOCTPAHCTBEHHBIMHU
T€JaMU U UX CBOMCTBaMU,

* MOJIYyYCHHUE IMPEJCTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pPEAIBHOM MHpPE U O
pa3IMYHBIX CHoco0ax WX H3y4eHHUs, 00 OCOOEHHOCTSAX BBIBOJIOB M IPOTHO30B, HOCSIIHMX
BEPOSTHOCTHBIN XapaKTep;

* pa3BUTHE JIOTHYECKOTO MBINIJICHUS U PEYM — YMEHHUS JIOTUUECKH OOOCHOBBIBATH CYKJICHWS,
MPOBOJIUTh  HECJOXKHBIE CUCTEMaTU3alluW, MPUBOJIUTH NTPUMEPbl U  KOHTPIPUMEPHI,
WCIIOJIb30BaTh PA3JIMYHBIE S3BIKH MaTEMAaTHKH (CIOBECHBIN, CHMBOJIMUECKHH, TpadUuecKuii) s
WUTIOCTPALIMU, UHTEPIPETALIMH, APTYMEHTALIMU U JOKa3aTEIbCTBA;

* (hopMUpOBaHUE TIPEACTABJICHHUS 00 H3ydaeMbIX TOHATHUAX W METOJaX KakK BaXHEUITUX
CpeACTBAaX MAaTEMAaTUYECKOTO MOJICTTMPOBAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUI.

* U3YYHUTh MTOHATHUS BEKTOPA, IBUKCHUS;

* pacUIUpPUTh MOHATHUE TPEYTOJbHUKA, OKPYKHOCTH U KPYra;

* pa3BUTh NMPOCTPAHCTBEHHBIC MPEACTABICHUS U N300pa3uTEIbHBIC YMEHUS; OCBOUTH OCHOBHBIE
(hakThl ¥ METOJIbI TUTAHUMETPHH, TTIO3HAKOMUTHCS C MPOCTEHIIIMMHU MTPOCTPAHCTBEHHBIMU TEJIaMHU
H UX CBOMCTBaMM;

* OBJIAJICTh CHUMBOJIMYECKHM SI3BIKOM MaTeMaTHKH, BbIpabOTaTh (GopMaIbHO-OMEpaTHBHbBIC
MaTeMaTUYEeCKHUE YMEHHS U HAYUUTHCA MPUMEHSTh UX K PEIICHUIO T€OMETPUYECKUX 3a/1a4;

* chopMUpOBaTh TPEACTABICHUS 00 HM3ydaeMbIX IOHATHUSAX W METOJaX, KaK  BaKHEUIIHX
CpeACTBaX MAaTEMAaTUYECKOTO MOJICTIMPOBAHUS PEATbHBIX IPOLIECCOB U SIBJICHUI.

* CHCTEMAaTHYECKOE U3yYCHUE CBOMCTB I€OMETPUUECKUX (QUTYP Ha TJIOCKOCTH;

* (opmMupoBaHHE TPOCTPAHCTBEHHBIX MPEACTABICHUIN; PA3BUTHE JIOTUYECKOTO MBIIUICHUS H
MOATOTOBKA ammapara JUisi U3y4eHHUs] CMEXHbBIX TUCHUIUIMH ((u3uKa, YepueHue u JIp.) U Kypca
CTEPEOMETPUH B CTAPIIUX KJIaccax

OBJIQJICHHME KOHKPETHBIMU 3HAHUSMHU HEOOXOIUMBIMHU JUISI TPUMEHEHUS B MPAKTHUYECKOU
JeSITEIbHOCTH



Il. Ilnanupyemsle pe3yJbTaThl

IInanupyemsle pe3yabTaThl 00yuyeHHsI MaTeMaTHKe B 5-6 kiaccax

[Tporpamma no3BoJseT JOOUBATHCS CIEAYIOIIUX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

JIMYHOCTHBIE:

®OTBETCTBEHHOE OTHOIIECHHE K YYCHUIO, TOTOBHOCTH M CIOCOOHOCTH 00yYaromuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE MOTHUBALIMU K YUEHUIO U TIO3HAHUIO;
e(opMHpPOBaHNE KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE;

® YMEHHE SICHO, TOYHO, TPAaMOTHO MU3JIaraTb CBOM MBICIHM B YCTHOW U MUCbMEHHOU peuH,
MTOHUMATh CMBICTI TIOCTABIICHHOM 3a/1auy, BHICTPAUBATh apryMEHTAILNIO, IPUBOIUTH IPHUMEPHI U
KOHTPIIPUMEDPHI;

® KPUTHYHOCTH MBIIIIJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIEC BBICKA3hIBAHMUS,
OTJINYATh TUMOTE3Y OT (haKTa,

® [IepBOHAYAJILHOE MIPEJICTABICHUE O MATEMAaTUYECKON HayKe Kak cepe uenoBeuecKoi
NEeSITEeNIbHOCTH, 00 ATarnax ee pa3BUTHs, O €€ 3HAUMMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINN;

® KpPEaTHBHOCTb MBIIUICHHSI, MHUIIMATHBA, HAXOTYMBOCTh, aKTHBHOCTH IPH PEIICHUN
MaTeMaTHYeCKUX 3a/1a4;

® yMEHHE KOHTPOJMPOBATH MPOLIECC U PE3yabTaT y4eOHON MaTeMaTH4ecKO! e TeIbHOCTH;

® CIOCOOHOCTbH K AMOIIMOHAIBHOMY BOCIIPHUATHIO MaTEMaTHYECKUX OOBEKTOB, 3a/1a4, pEIICHUH,
paccyxJICHU.

MeTanpeaMeTHbIe:

®CIIOCOOHOCTH CAMOCTOSTENBHO TUIAHUPOBATh ITyTH JOCTUKEHUS 11eJiel, BbIOHpaTh Hanboee
s dexTuBHBIEC CITOCOOBI PEIICHUs 3a/1a4;

®yMEHUS OCYIIECTBIIATH KOHTPOJIb U BHOCUTh HEOOXOUMbIE KOPPEKTUBDI;

e [epBOHauYaIbHBIE PECTABICHUS 00 UIESIX U O METOIaX MaTeMaTHKU Kak 00 yHHBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTTUPOBAHUS SIBJICHUN U MPOIIECCOB;

e yMEHHE BUIETh MaTEeMaTHUECKYIO 3a]]auy B KOHTEKCTE MPOOIEMHON CUTYaIlH B APYTHX
TUCHUIUINHAX, B OKPY)KAIOIIEH KU3HU;

® YMEHHME HAXOJIUTh B Pa3IMUHBIX HICTOYHUKAX HHPOPMAIMIO, HEOOXOAUMYIO JJIsl PEeleHuUs
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOU (opme;

®IIPUHUMATH PELICHUE B YCIOBUSAX HEMOIHON M U30BITOYHOM, TOUHOM U BEPOSITHOCTHON
nHpopMmaluu;

e yMEHHE IOHUMATh U UCI0JIb30BaTh MaTEMaTHUECKUE CPECTBA HATJISIAHOCTH (rpadukH,
JarpamMmbl, TaOJIUIbl, CXEMBI U Jp.) IS WJUTFOCTPALlUU, MHTEPIPETALH, apTyMEHTALIUN;
eyMEHHUE BbIIBUTaTh TUIIOTE3bI IPU PEIICHNU YUeOHbIX 33a/1a4 U MOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKH;

® yMEHHE MPUMEHSATh MHAYKTHUBHBIC U JETYKTUBHBIE CIIOCOOBI pacCcyKIeHUl, BUIETh
pa3IUyYHbIE CTpATETUU PELICHUs 3a/1a4;

® [IOHMMaHUE CYIIHOCTHU aJITOPUTMHUECKUX MPEANUCAHUN U YMEHHUE IeHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

® YMEHHE CAaMOCTOSTEIIbHO CTaBUTh 1I€JIU, BRIOUPATh U CO3/1aBaTh AITOPUTMBI IS PEIICHUs
y4eOHBIX MaTeMaTHYECKHX MpoOIeM;

® yMEHHUE IIAHUPOBATh U OCYIIECTBIIATh JeITEIbHOCTD, HAIIPABJIEHHYIO Ha pellleHue 3a/1a4
HCCIIEI0BATENILCKOTO XapakTepa.

npeAMeTHbIe:

eyMeHHE pabOTaTh C MATEMATHYECKUM TEKCTOM (CTPYKTYpUPOBAaHUE, N3BJIEUEHHE HEOOX0IMMON
uHpOpMaIINN);

e BIajieHue 0a30BBIM MOHATUHHBIM aNIapaToM:

® pa3BUTHE NPEICTABICHUIN O YHUCIIE;

® OBJIAJICHUE CUMBOJIbHBIM SI3bIKOM MaT€MaTHKH;

® U3yuYeHHE EMEHTAPHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;



¢ (bopMupoBaHHe NPEACTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE U O
Pa3IMYHBIX CIIOCO0AaX X U3Yy4eHUs, 00 0COOCHHOCTSIX BBIBOJIOB U TIPOTHO30B, HOCSIIIMX
BEPOSITHOCTHBIN XapakTep;

® OBJIQJICHHE MTPAKTUYECCKH 3HAYMMbIMH MAaTEMaTHUYECCKUMH YMEHUSAMHU M HaBBIKAMH, UX
IIPUMEHEHHE K PEIICHNIO MaTEMAaTUUYECKUX U HEMAaTEMaTUYECKUX 3aja4, IPearoJararolee
YMEHHE: BBINOJIHATH YCTHBIE, MMCbMEHHbIE, THCTPYMEHTAIbHbIC BHIYMCIICHUS;

®IIPOBO/IUTH HECIIOKHBIE IPAKTUYECKUE PACUEThI C UCII0JIb30BAHUEM IIPU HEOOXOIUMOCTH
CIIPaBOYHBIX MATEPHAIIOB, KAJIbKYJISATOPA, KOMIIBIOTEPA;

® BBINIOJHATH aredpanyeckue mpeoopa3oBaHus PalOHAIBHBIX BBIPAKEHUN, IPUMEHSATD UX IS
pelieHrs yueOHbIX MaTeMaTHYECKUX 3a/]ay U 3aJ1a4, BOZHUKAIOIIHUX B CMEKHBIX Y4€OHBIX
IpeaMeTax;

® [10J1b30BaThCSI MATEMAaTUYECKUMHU (POPMYIIAMU U CAMOCTOSTEIIBHO COCTABIATh (POPMYJIBI
3aBUCHUMOCTEH MEX]ly BEJITMUMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIY4YaeB U dKCIIEPUMEHTA;
®1ICTI0JIb30BaTh T€OMETPUUECKHUI SI3BIK JIJIs1 ONMCAHUS MPEIMETOB OKPYKAIOIIETr0 MUPA;

® BBINOJIHSTH YEPTEXKH, JIEJIaTh PUCYHKH, CXEMBI 110 YCIOBHIO 33a4U;

® U3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCTIOJIB30BaTh POPMYIIbI U1 HAX0XKACHUS
MIEpUMETPOB, MJIOLIaAel U 00BEMOB FEOMETPUUECKUX PUTYD;

® IPUMEHSTH 3HAHHUS O TEOMETPUIECKUX (DUTYpax U UX CBOWCTBAX ISl PEIICHUS
r€OMETPUYECKUX U NMPAKTUYECKUX 33]1a4;

® TOYHO ¥ TPAMOTHO BBIPKATh CBOM MBICITM B YCTHOM M TMCEMEHHOHN peur, PUMEHSIS
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIHMKY;

©000CHOBBIBATh CY)KJICHUSI.

Ili1annpyemMsble pe3y/bTaThbl 00y4eHHs 10 ajnaredpe B 7-9 kiaccax

[Tporpamma o0ecrieunBaeT JOCTHKEHHE CIIEAYIONINX PE3YIFTATOB OCBOCHHS 00pa30BaTEeIbHOM
MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JIMYHOCTHBIE:

 c(hOpMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YUEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yJaroIIMXCsl K CAMOPAa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K O0YUEHHUIO U
MIO3HaHMIO, BRIOOPY AanbHeimero oopazoBanus Ha 0a3e OPUSHTHPOBKU B MUpE Mpodeccuii n
npo¢eCcCHOHATIBHBIX MPEAIIOYTEHHH, 0CO3HAHHOMY IIOCTPOEHHUIO MHANBUIYIbHON
00pa3oBaTeILHON TPAEKTOPHUHU C yIETOM YCTOHYMBBIX [TO3HABATEIIHHBIX HHTEPECOB;
¢c(HhOpMHUPOBAHHOCTH IETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW PAKTHKH;

ec(hOpMUPOBAHHOCTH KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIEHUU U COTPYIAHUYECTBE CO
CBEpPCTHUKAMH, CTAPIIMMH U MJIQIIINMH, B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOM, YIeOHO -
UCCIIEJOBATENBCKON, TBOPUECKON U APYTUX BUAX ACATCIBHOCTH;

®yMEHHE SCHO, TOYHO, IPaMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOW M MUCBMEHHOM PeyH,
MOHUMATh CMBIC] IOCTABIICHHOH 3a/1auy, BEICTPAaUBATh apryMEHTAIUIO, IPUBOIUTH IIPUMEPHI 1
KOHTPIIPHUMEDHI;

e [Ipe/ICTaBJICHHE O MAaTeMaTHYeCKOl HayKe KakK cepe YeI0BEUeCKO! IeTeIbHOCTH, 00 Tamnax
e€ pa3BUTHS, O €€ 3HAUUMOCTH JUTSl pa3BUTHS LIMBUIIN3ALIUY;

® KPUTHUYHOCTh MBIIIJICHHSI, yMEHHE PAacliO3HaBaTh JOIMUYECKH HEKOPPEKTHbIE BHICKa3bIBAHUS,
OTJIMYATh THIOTE3Y OT (aKTa;

® KPEaTUBHOCTH MBIIUICHNUS, MHUI[MATHBA, HAXOAYUBOCTh, AKTUBHOCTb IIPU PELIEHUU
anreOpanyecKkux 3a/1ad;

® yMEHHE KOHTPOJIMPOBATh IPOLIECC U PE3YyNbTaT YIeOHOW MaTeMaTHUECKOM eITeNbHOCTH;

® CII0COOHOCTBH K AMOIIMOHAIIBHOMY BOCHPUSATHIO MaTEMaTHYECKUX 0OBEKTOB, 33a/1a4, peIIeHu,
pacCy>KJI€HUH.

MeTanpeaMeTHbIe:

®yMEHHE CaMOCTOSATENIBHO MJIAHWPOBATh aJIbTEPHATUBHBIE ITYTH JOCTH)KEHUS 1IeJIei, 0CO3HAHHO
BbIOMpaTh HanboJee F3PeKTUBHBIE CIIOCOOBI pelieH s YUeOHbIX U T03HABATENbHBIX 33/1ay;



®yYMEHHE OCYILECTBIISATH KOHTPOJIb MO PE3YyNIbTaTy U 1O CIIOCO0Y ACHCTBUS HAa yPOBHE
MIPOU3BOJILHOTO BHUMAHHUS 1 BHOCUTH HEOOXOIUMbIE KOPPEKTHUBHI;

® yYMCHHE aJIEKBATHO OIICHUBAThH MIPABMIILHOCTH WM OIIMOOYHOCTH BBITIOJIHEHUS Y4eOHOM
3amaun, €€ O0BEKTUBHYIO TPYIHOCTh H COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

® OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JICUCTBUSIMU ONPEICICHUS TOHATUH, 0000IIeHN S,
YCTaHOBJICHHSI aHAJIOTUH, KJIaCCU(PMKAIIMU Ha OCHOBE CaMOCTOSATEIILHOTO BEIOOpA OCHOBAHUI 1
KpUTEPHUEB, YCTAHOBJICHUS POJI0-BUIOBBIX CBSI3CH;

® YMEHHE YCTaHaBIMBATh MPUUYMHHO-CJICICTBEHHBIC CBSI3U; CTPOUThH JIOTUUECKOE PACCYXKICHUE,
YMO3aKJIIOYeHHE (MHAYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIOTUH) U BBIBOJBIL;

® YMEHHE CO3/1aBaTh, IPUMEHSTH U MPE0OPa30BBIBATH 3HAKOBO- CUMBOJIMYECKUE CPEJICTBA,
MOJIEJIM U CXEMBI JIJIsl pelIeHUs Y4eOHBIX M MO3HABATEIbHBIX 33]1a4;

® YMEHHUE OPraHU30BbIBAaTh Y4E€OHOE COTPYAHUYECTBO U COBMECTHYIO JESITEIbHOCTD C YUUTEIIEM
Y CBEPCTHUKAMU: OTPENIEIATH IEJH, pacripeesienne QyHKIMI 1 poieil y4aCcTHHKOB,
B3aUMOJICHCTBHE U 00IIHE CTOCOOBI pabOTHI;

eyMeHHUE padoTaTh B IPyIIE: HAXOIUTh 00IIee pelIeHNe U pa3peliaTh KOHQIUKTBI Ha OCHOBE
COTJIaCOBAHUS MO3UIMI U yu€Ta UHTEPECOB; CIyIIaTh MapTHEPA;

¢ (hopMyIMPOBaTh, APTYMEHTUPOBATH U OTCTAUBATH CBOE MHEHUE;

oc(hOpPMUPOBAHHOCTH YU€OHOM U OOIIENO0JIb30BATEIHCKON KOMIIETEHTHOCTH B 00JIaCTH
WCIO0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKTkomnerenTHOCTH);
eTIepBOHAYAIIbHBIC TIPEICTABIICHUSI 00 UCSIX U O METOIaX MaTeMaTHKH Kak 00 YHUBEPCATHHOM
SI3bIKE HAYKW U TEXHUKHU, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUM U TTPOIIECCOB;

eyMEHHE BUJIETh MATEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallUH B APYTUX
JTUCITUTIINHAX, B OKPY)KAIOIICH JKU3HU,

® YMEHHE HaXOJUTh B PA3TUYHBIX HCTOUYHUKAX HH(HOPMAIHIO, HEOOXOUMYIO JIJIsl PEIICHHS
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOU (opme;

® YMEHHE BBIJIBUTaTh TMIOTE3bI IPU PEIIEHUH YUeOHBIX 3a]]a4 U TOHUMATh HE0OX0JMMOCTh UX
MIPOBEPKH;

® yMEHHUE MPUMEHATh UHAYKTUBHBIE U IETYKTUBHBIE CIIOCOOBI PacCyKIeHUH, BUAETh
pa3IuyYHbIE CTpATeTuu pelIeHus 3a1ay;

MOHUMAaHUE CYITHOCTH aITOPUTMUYECKHUX MPEINUCAaHUI U yMEHUE AeWCTBOBATh B COOTBETCTBUU
C MPEJUI0KEHHBIM aJITOPUTMOM;

eyMEHHUE CaMOCTOSITEIbHO CTaBUTh LIEJIH, BEIOUPATh U CO37aBaTh AJITOPUTMBI Ui PEILICHUS
Y4eOHBIX MAaTEMaTHYECKUX MPOOIIeM;

® yMEHHE IIAHUPOBATh U OCYILIECTBIISTH JIEATEIbHOCTD, HAMPABJICHHYIO Ha PEIICHHE 3a/1a4
HCCIIEIOBATENILCKOTO XapaKTepa.

npeaMeTHbIe:

eyMeHHUE padoTaTh C MATEMATUYECKUM TEKCTOM (CTPYKTYpHUpPOBaHUE, U3BJICUEHUE HEOOX0UMOM
uH(pOpMaLIUK), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIU B YCTHOU U MUCHbMEHHOHN peyw,
MPUMEHSS MATEMaTUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY, UCIIOJIb30BATh PA3IMYHbIC S3bIKU
MaTeMaTHKH (CIIOBECHBIN, CHMBOJINYECKHA, Tpadudeckuii), 000CHOBBIBATH CYXKACHUS,
MIPOBOJUTH KJIacCU(UKALINIO, TIOKA3bIBATh MATEMAaTUUECKHE YTBEPKICHHUS;

e BiajeHre 0a30BbIM MOHSATHITHBIM aNapaToM: UMETh MPEJICTABICHHUE O YUCIIE, BIaIeHUE
CHUMBOJIBHBIM SI3IKOM aJIreOphl, 3HAHHUE AIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCIMOCTEH,
(hopMHpOBaHKE MPEACTABICHUA O CTATUCTUYECKIX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O
Pa3IMYHBIX CIIOCO0aX MX U3y4eHHUs, 00 0COOEHHOCTSIX BBHIBOIOB U MPOTHO30B, HOCSIIINX
BEpPOSTHOCTHBIN XapakTep;

® YMEHHE BBINOIHSTH adredpanyeckue mpeoopazoBaHus pallMOHATBHBIX BBIPAKCHHI,
MPUMEHSTH UX JIJIS pelIeHHs yueOHbIX MaTeMaTHYeCKUX 3a/1a4 U 33/1a4, BO3HUKAIOIINX B
CMEXHBIX YUCOHBIX MPEAMETaX;

® YMEHHE MOJIB30BATHCS MATEMATUYECKUMU (OPMYTIaMU M CAMOCTOSITETTFHO COCTABIIATh
(hopMyITBI 3aBUCUMOCTEH MEX/Ty BETHYMHAME Ha OCHOBE 00O0OIIEHHS YaCTHBIX CITydaeB U
JKCIIEPUMEHTA;



®YMCHHC pCUIATh JIMHEWHEBIE U KBaAPATHLIC YPABHCHHA U HCPABCHCTBA, a TAKIKC IIPHUBOJUMBIC K
HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBEI,

® [IPUMCHATDH Fpa(i)I/I‘ICCKI/IC MNpEACTAaBJICHUA I PCIICHUA U UCCIICIOBAHUSA ypaBHeHHﬁ,
HEPABEHCTB, CUCTEM;

SIIPUMCHATDH INOJTYUCHHBIC YMCHUS JIA pCIICHUSA 3aia4 U3 MATCMATHUKHU, CMCKHBIX ITPEAMCTOB,
MPaKTUKH;

® OBJIJICHHE CUCTEMOU (DYHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI36IKOM U CUMBOJIMKOH,
YMEHHUE CTPOUTH rpadpukn HyHKINH, ONTUCHIBATH UX CBOICTBA, HCIIOJIL30BaTh (DYHKIIMOHAIBHO -
rpa(bnqecxne MMpEACTAaBJICHUA AJId OIMMCAHUA U aHaJIn3a MaTEMAaTUUCCKUX 3ada4 U PCaJIbHbIX
3aBHCHUMOCTEIH;

® OBJIQJICHUE OCHOBHBIMH CIIOCOOaMU IIPEICTABIICHUS M aHAJIN3a CTATUCTUYECKHUX JaHHBIX;

¢ YMCHHC pCIIATh 3ala4i Ha HAXOXKACHHUEC YaCTOThI U BEPOATHOCTU CJIy‘I&ﬁHbIX CO6BITHﬁ;

¢ YMCHHC IIPUMCHATH U3YUCHHEBIC ITOHATHSA, PE3YJIbTATEI U METO/AbI IIPU PCIICHUH 3a1a4 U3
Pa3IMYHBIX PA3/IeNIOB Kypca, B TOM YUCJIE 33/1a4, HE CBOJAIINXCS K HEMOCPEICTBEHHOMY
IMPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

IInanupyemMble pe3yJbTaThl 00y4eHHsI reOMeTpHH B 7-9 Kjaccax

[Tporpamma obecrieunBaeT JOCTIDKEHHE CIETYIONINX PE3YIbTaTOB OCBOCHHUST 00pa30BaTeIbHON
MPOTrpaMMbI OCHOBHOTO 001IIeT0 00pa30BaHUs:
JIMYHOCTHBIE:

e(OpMHIPOBAaHNE OTBETCTBEHHOT'O OTHOIIEHHS K YUYEHHIO, TOTOBHOCTH M CITIOCOOHOCTH
00yJarOIIMXCsl K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMH K O0OYYECHUIO U
MO3HAHUIO, BBIOOPY JasibHENIero oopa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpe mpodeccuit u
po(hecCUOHANIBHBIX TPEANOYTEHUH, 0CO3HAHHOMY MOCTPOSHHUIO HHANBUYaJIbHOM
00pa30BaTeNIbHON TPAEKTOPHH € YUETOM YCTOMUUBBIX O3HABATENIbHBIX HHTEPECOB;
e(OopMHPOBAHHKE IIETIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHKH;

¢ popmMHUpOBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIICHUU U COTPYAHUUYECTBE CO
CBEPCTHUKAMH, CTAPIITUMHU U MJIQIAIIMMH B 00pa30BaTEIHbHOM, 00IIECTBEHHO MOJIE3HOM, yIeOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOH U APYIUX BUJAX JAEATEIbHOCTH;

® yMEHUE SICHO, TOYHO, I'PaMOTHO M3J1araTh CBOM MBICIIM B YCTHON M MMCBMEHHOM peun,
IIOHMMAaTh CMBICII IOCTABJICHHOM 3aJjauu, BHICTPAUBAaTh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDBI;

®KPUTUYHOCTH MBILIUIEHUS, yMEHUE PacllO3HABATh JOIMUECKH HEKOPPEKTHbBIE BbICKA3bIBAHHUA,
OTJIMYATh FMIOTE3Y OT (aKTa;

®KPEAaTUBHOCTb MBIIIJICHUS, THULIUATHUBY, HAXO{YMBOCTh, AKTUBHOCTh IPH PEIICHUH
reOMEeTPUYECKUX 3aJ1ay;

eyMEHHE KOHTPOJUPOBATh IPOIIECC U pe3yNbTaT ydeOHOH MaTeMaTHYeCKOH IeATeIbHOCTH;

® CII0COOHOCTBH K AMOIMOHAIIBHOMY BOCIPUSATHIO MaTEMaTUYECKUX 0OBEKTOB, 3a/1au, pelIeHuil,
pacCyXIeHNM;

MeTanpeaMeTHbIe:

eyYMEHHE CaMOCTOSATENbHO MJIAHWPOBATh aJIbTEPHATUBHBIE IIYTH JOCTH)KEHUS 1IeJIei, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 PeKTUBHBIE CIIOCOOBI PelIeHUs] YUeOHBIX U TT03HABATENIbHBIX 3a/1a4;
®yYMEHHE OCYILECTBIISATH KOHTPOJIb MO PE3YyNbTaTy U MO COCo0y eHCTBHS HAa YpOBHE
MIPOU3BOJILHOTO BHUMaHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTHBBI,

® YMEHUE aJIeKBaTHO OIICHWBATh MPABUJILHOCTh WJIM OIIMOOYHOCTH BBIMIOJIHEHHS yUeOHOM
3aauu, €€ OObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelleHus;

®0CO3HAHHOE BJIaJICHHE JOTMYECKMMHU JICWCTBUSAMH OTIPEIEICHUs OHATHH, 00001eHus,
YCTaHOBJICHHsI aHAJIOTUH, KJIacCU(PUKAIIMU Ha OCHOBE CaMOCTOSTEILHOTO BEIOOpA OCHOBAHUI U
KPUTEPHEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

eyMEHHE YCTaHABIMBATh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PacCyXIeHHE,
YMO3aKJIl0ueHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJIBI;



® YMEHHUE CO3/1aBaTh, IPUMEHSTH U PEe0OPa30BhIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA,
MOJIEJIM U CXEMBI JIJIsl PEIICHHs Y4eOHBIX U MO3HABATEIbHBIX 33]1a4;

®yYMEHHUE OPraHU30BbIBATh YU1€OHOE COTPYAHUUYECTBO U COBMECTHYIO ACATEIBHOCTD C YUUTEIEM
Y CBEPCTHUKAMMU: OTIPENIENIATH 1T, PACIIpEeaeIATh GYHKIIUN U POJIH YIaCTHUKOB, 00IIHE
crocoObl paboTHI;
eyMEHHE PadOTaTh B IPYIINE: HAXOIUTH O0IIIee pelIeHHE U pa3pemaTh KOHQIUKTH Ha OCHOBE
COTJIaCOBAHUS MO3UIUM U y4ETa HUHTEPECOB;
eCIIylIaTh ApTHEPA;
e(hOopMyIUPOBATh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

¢(OpMHPOBAHKE U PA3BUTHE YUICOHOU M OOIICTIONH30BATEILCKONH KOMIIETEHTHOCTH B 00JIACTH
KCIIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoyorui (MKT- KOMIIETeHTHOCTH);
e(hopMHUPOBAHKE MTEPBOHAYATHLHBIX TIPEJICTABICHHUI 00 UACSIX M O METOJaX MATEMAaTHKHU KakK 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICITUPOBAHUS SIBJICHUN U TIPOLIECCOB; ®
YMEHHE HaXOJIUTh B PA3JIMUYHBIX UCTOYHUKAX HH(POPMAIIHIO, HEOOXOUMYIO TSl pEeIICHUS
MaTeMaTHYeCKUX MPoOJIeM, U IPEICTABIIATH €€ B OHITHOU (popme;
eyMEHHE TTOHUMATh U MCIOJIb30BaTh MaTEMAaTUUECKUE CPEJICTBA HATIISTHOCTH (PUCYHKH,
YEPTEXKU, CXEMBI | JIP.) IS WUTIOCTPALUU, HHTEPIPETALNH, apTyMEHTaIlUH;
® YMEHHE BBIJIBUTATh TUTIOTE3BI NIPU PEIICHUH YU€OHBIX 3a7a4 U MOHUMATh HEOOXOAMMOCTh UX
MIPOBEPKHU;
® YMEHHE MPUMEHSITh HHAYKTUBHBIC U JIEYKTUBHBIE CIIOCOOBI pacCyKICHUM, BUIETh Pa3INYHBIC
CTpaTeruy pelieHus 3aaay;
® TOHUMAaHUE CYNTHOCTH AITOPUTMHYECKHUX MPEANMIUCAaHUN U YMEHHE JIEHCTBOBATh B
COOTBETCTBHUU C TIPEIJIOKEHHBIM aJITOPUTMOM;
eyMEHHUE CaMOCTOSITENIbHO CTaBUTh LIEJIM, BEIOUPATh U CO3AaBaTh aJTOPUTMBI ISl pELICHUS
y4eOHBIX MAaTeMaTHYECKUX MPOOIIEeM;
®yMEHHE TUIAHUPOBATH U OCYHIECTBIIATH IE€ATEIBHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3aa4
HCCIIEA0BATENBCKOTO XapaKTepa;
npeaMeTHbIe:
eoBJIaJIcHIE 0a30BbIM MOHATHIHBIM anapaToM MO0 OCHOBHBIM pa3JielaM COAepKaHMUS;
e MpeJicTaBlieHnEe 00 OCHOBHBIX U3y4aeMbIX MOHATUAX (UM CII0, TeoMeTpuueckas (purypa, BeKTop,
KOOPJMHATHI) KaK BAKHEHIINX MAaTEeMAaTHYECKIX MOJIETISAX, MO3BOJISIOINX OMUCKHIBATh U U3y4aTh
peanbHble MPOLECCHI U SIBJICHHUS;
e yMeHHe paboTaTh C FEOMETPUUYECKIM TEKCTOM (aHaJIU3UPOBAaTh, U3BIIEKATh HEOOXOAUMYIO
nH(OPMALIHIO), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIIH B YCTHOM M MUCbMEHHON peyH C
IIPUMEHEHUEM MaTeMaTH4YE€CKON TEPMUHOJIOTMU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMYHBIC SI3bIKH
MaTeMaTHKH, IPOBOJUTH KiIaccu(PUKaINK, JOTHYeCKUe 000CHOBaHMSI, TOKa3aTeIbCTBA
MAaTEeMaTHYECKUX YTBEPKICHUI;
® OBJIQJICHUE HAaBbIKAMU YCTHBIX, TUCbMEHHBIX, THCTPYMEHTAJIbHbBIX BBIYUCICHUN;
® OBJIQJICHUE T€OMETPUUYECKUM SI3bIKOM, YMEHUE UCIIOJIB30BATH €r0 JJIsl OMMCAHUS IPEIMETOB
OKPYKaIOIIEr0 MUpPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUIN 1 H300pa3UTENbHbIX
YMEHHU, MTPUOOpEeTEHNE HABBIKOB T€OMETPUUECKUX MTOCTPOCHHUIA;
® YCBOCHHUE CHCTEMATHYEeCKUX 3HAaHUH O MJIOCKUX (UTYpax M UX CBOMCTBAX, a TAKXKE Ha
HarJIsiIHOM YPOBHE - O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHSITh
CUCTEMAaTUYECKUE 3HAHUS O HUX IS PEIICHUSI TEOMETPUUYECKUX U IIPAKTUYECKUX 3a7a4;
® yMEHHE U3MEPSThH UIMHBI OTPE3KOB, BEIUYHHBI YTIIOB, UCIOIB30BaTh (GOPMYIIBI IS
HaX0XJICHUS MePUMETPOB, MJIoMIael U 00HEMOB T€OMETPHUECKUX PUTYD;
® YMEHHE NMPUMEHSITh U3YUYCHHbIC MOHATHUSA, PE3YJAbTATHI, METOIbI JI PEIICHUS 3aa4
MPAKTUYECKOTO XapakTepa M 3aJ1a4 U3 CMEXHBIX JUCIUIUIMH C UCTIOIb30BAHUEM MIPU
HEO0OXOIMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KaTbKYISATOPa, KOMIBIOTEPA.



11V Copep:xkanne yueGHOro npeamera

5—6 kiacchbl
HarypajibHble Yncia 4 HYJIb
HarypajbHbIil psi yuces U ero cBOMCTBA
HartypanbHOe YHMCIO, MHOKECTBO HATypaJIbHBIX YHCEI W €ro CBOMCTBa, H300pakeHHE
HaTypaJbHBIX YUCEJ TOYKAMH Ha YUCJIOBOM MNpsMoil. MCnosib30BaHME CBOMCTB HATYyPAJIBbHBIX
YUCeJl [PU PEUICHUH 3a1a4.
3anuch M YTeHHEe HATYPAJBHBIX YK CeJ
Paznnune mexnay undpoit u uncinom. Ilo3uionHas 3anuch HATypaJbHOIO YMCIIA, TIOMECTHOE
3HauYeHHE IUQPBI, pa3psabl U KIacChl, COOTHOIIEHNUE MEXIY JIBYMS COCEIHHUMH Pa3psIHBIMU
€IMHULIAMH, YTEHHUE U 3alUCh HATYPAJIbHBIX YUCEI.
Oxkpyrienne HatypajdabHbIX uucesa HeoOxomumocts okxpyrienus. [IpaBunio oxpyriaeHus
HATypaJbHBIX YHUCEIL.
CpaBHeHMe HATYPAJBbHBIX YK CeJI, CPaBHeHHE ¢ YUCa0oM ()
[TonsiTue 0 cpaBHEHMM 4YHUCEJ, CPAaBHEHUE HATYyPaJbHBIX YHCENI JIPYr C JPYrOM M C HYJEM,
MaTeMaThiecKas 3almuch CpaBHEHHH, CTIOCOObI CPAaBHEHUS YUCEL.
JeiicTBHUA ¢ HATYPAJILHBIMH YHCJIAMHU
CnoxeHue W BBIUUTAHHWE, KOMIIOHEHTHI CIIOKCHHUS W BBIYMTAHUS, CBSI3b MEXIYy HHUMH,
HAXOXJEHUE CYMMBI 1 PA3HOCTH, U3MEHEHHE CYMMbI U PA3HOCTH MPHU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHUS W BBIUMTAHUS. Y MHOKEHUE U JCICHUE, KOMIIOHEHThl YMHOKEHHUS U JEJICHUs, CBA3b
MEXy HUIMHU, YMHOKCHHE U CJIOKEHHE B CTOJIOWK, JETIEHHWE YTOJKOM, MPOBEPKA pe3ynbTaTra C
MTOMOTIIBIO MPUKHUIKH U OOpaTHOTO NeUCTBUS. [lepeMecTUTENbHBIM M COYETATEeIbHBIN 3aKOHBI
CIOKEHUS U YMHOKEHUSI, PACHpECIUTEIbHbIA 3aKOH YMHOXEHUS OTHOCUTEIBHO CIIOKEHUS,
000CHOBaHME aJITOPUTMOB BBITIOJIHEHHS apU(PMETHIESCKUX IEHCTBHIA.
CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJeM
3anmuch 4YMClIa B BUAEC CYMMBbl DPa3psIHBIX CIIAraeMbIX, MOPSJOK BBIMOJHEHUS ICUCTBUUA B
BBIPAKECHUSAX, COJEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYCHH BBIPAKEHUM, COAEpKAIIUX
CTCTICHb.
YucnoBble BbIPaKeHU s
UucnoBoe BbIpaKEHHUE U €r0 3HAaYEHUE, TOPSAIOK BBIMOTHEHUS ACHCTBUI.
JleseHune ¢ ocTaTKOM
Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATypaJbHBIX YMCEN, CBOMCTBA JCJICHUSA C OCTATKOM.
[IpakTrueckue 3a1aun Ha I€JIEHUE C OCTATKOM.
CgoiicTBa U NPU3HAKH JAeJIMMOCTH
CBOWCTBO JIENTMMOCTH CYyMMBI (pa3HocTH) Ha umcio. [Ipusnaku nenmmmoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku npenumoctu Ha 4, 6, 8, 11. Jloka3zaTrenbCTBO MNPHU3HAKOB JEIMMOCTH. Perienue
MPAaKTUYECKHUX 3a7a4 C TPUMEHEHNEM MPU3HAKOB JCIIMMOCTH.
Pa3zyoxkeHnue 4ucsia Ha MPOCTbIe MHOKU TN
[Ipocthie U cocTaBHBIE 4YHcla, pemeTo Jparocdena. PaznoxeHue HaTypalbHOro 4YHcla Ha
MHOKHUTENH, Pa3jI0KeHUE Ha MPOCThie MHOXUTEIU. KoJnMyecTBO nenuTesied duciia, aaropuTM
Pa3NIoKEHUS YUCIIa Ha MPOCThIE MHOYKUTEIIM, OCHOBHAS TeopeMa apu(METHUKH.
AsredOpanyeckue BbIpasKeHU s
Hcnonb3oBanue OykB mAnsi 0003HAYEHHUS YHCEN, BBIYMCICHHE 3HAYCHUS alNreOpandyeckoro
BBIPKEHUS, TPUMEHEHUE aNreOpanvdeckKuX BBHIPAKEHUHN IS 3alHCH CBOWCTB apU(pMETHUYECKUX
JeMCTBHI, MpeoOpa3oBaHue aNreOpandecKiuX BHIPAKEHUI.
JeanTenu U KpaTHbIe
JlenuTenb W €ro CBOICTBa, OOMIMI AENUTENb JBYX MU OoJee dYucen, HauOONBbIIUNA OOIIMA
JIeNUTeNb, B3aUMHO MPOCThIE YMCIIA, HAX0XAeHUe Hanbosbiiero obmiero aenutens. KpatHoe u
€ro CBONCTBa, 00IIee KpaTHOE OBYX M Oojee yucell, HaUMEHbIIee OOIIee KPaTHOE, CIOCOOBI
HaXO0XJICHUS HAUMEHBIIIETO 00IIero KpaTHOro.

JApodu
OO0ObIKHOBEHHBIE IPOOH



Hos, gacTe, ApoOHOE uncio, npodb. JIpoOHOe uncino kKak pe3ynbraT aesneHus. llpaBuinbHbie
HeNpaBWIbHBIE JpoOu, cMelIanHas ApoOb (CMEIaHHOE YHCII0). 3amuch HATypajlbHOTO YHUCIA B
BUJe IpoOu ¢ 33JaHHBIM 3HAMEHAaTelleM, TpeoOpa3oBaHue CMEIIaHHOK IpoOH B HEMPABUIBHYIO
npoOb u HaobopoT. [IpuBenenne npodeil k oOmemy 3HameHareno. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. CrokeHWE ¥ BBIYMTAHWE OOBIKHOBEHHBIX JpoOei. YMHOXKEHHEe U JelieHue
OOBIKHOBEHHBIX  JpoOel. Apudmernyeckue JEHCTBHS CO  CMEIIAHHBIMH  JIPOOSIMU.
Apudpmernueckue neictBus ¢ IpoOHbIME yrciaamMud. CrnocoObl palMoOHaIU3aluy BEIYUCICHUN H
UX IPUMEHEHUE IIPU BBINIOJIHEHUY JICUCTBUM.

JecAaTH4HbIE 1POOH

Lemass m xapoOHas dYacTH pAecsATHUHOW apoOu. IlpeoOpasoBaHme AeCATHYHBIX ApoOei B
oObikHOBeHHBIE. CpaBHEHHE JECATUYHBIX ApoOeil. CrokeHHe W BBIYUTAHUE JECATHYHBIX
npoOeit. OKpyriaeHHe AeCATUYHBIX IpoOed. YMHOXEHHWE W JeJICHHWE JICCSITHYHBIX IPOOCH.
[IpeoOpa3oBanre OOBIKHOBEHHBIX Ipo0Oeii B AecaTuyHbie Apoou. KoHeuHbie W OeCKOHEUYHBIE
JECSITUYHBIC IPOOHU.

OTHolIeHMe ABYX YHCeJ

Macmtad Ha mane u kapre. [Iponopruu. CBoiicTBa mponopuuii, NpUMEHEHHE TPONOPUUN U
OTHOIIEHUH MpH perieHuu 3anad. CpenHee apupmernueckoe uncen CpeaHee apupmeTHueckoe
nByXx uucen. M3o0paxeHue cpeaHero apu@MeTHYECKOro JABYX YHMCEN Ha YHUCIOBOM MPSMOM.
Pemenune mnpakTHueckux 3agad C TpUMEHEHUEM cpeaHero apudmernyeckoro. CpenHee
apudmeTnyecKoe HECKOJIbKUX YUCEIL.

ITpoueHTHI

[Tonsite mpoueHTa. BbruncieHne mpouEeHTOB OT 4YMCiIa W YMCIa MO M3BECTHOMY IPOIIEHTY,
BBIpDAKEHUE OTHOILIEHHSA B TMPOILIEHTaxX. PelleHue HEeCNOoXKHBIX MPAKTUYECKUX 3a4ad C
MIPOLIEHTaMU.

JAuarpammel

Cronbuatbie U Kpyrosble quarpammbl. M3Brnedenne uHpopmaimu u3 auarpamm. M3o0paxenue
Jiarpamm 1o YUCJIOBBIM JaHHBIM.

PanuoHnaabHbIe yncIa

IloJsi0xkuUTEeNbHBIE U OTPHIIATEIbHBIE YHCIA

N3obpaxenune uncen Ha YUCIOBOH (KoopauHaTHON) mpsimoit. CpaBHeHHe uncen. Moaynb ducia,
reoMeTpuueckas HMHTepIperauus Moayns uucia. JlelcTBUS ¢ TMOJIOKUTEIBHBIMH U
OTpUIATENIbHBIMH YUCIIaMU. MHOXECTBO LENbIX YHCET.

IlonsiTue 0 pannoHajbHOM uMcie. [lepBuuHOe mpeacTaBieHne 0 MHOMKECTBE PAllMOHAIBHBIX
yucen. J[elcTBUS ¢ pallMOHAIbHBIMU YUCIIAMHU.

Pelnenue TeKCTOBBIX 32124

Eaununbl u3mMepeHuii: [UIMHBI, TUIOMAAH, 00beMa, MacChl, BPEMEHHU, CKOPOCTH. 3aBUCUMOCTHU
MEXAY €IWHULAMU HW3MEpEHUs KaXIOW BEIUYMHBI. 3aBUCUMOCTH MEXAY  BeIHMYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSHHE; MPOU3BOJIUTEIBHOCTh, BpeMs, paboTa; IeHa, KOJIUYECTBO,
CTOMMOCTb.

3anayu Ha Bce apudMeTHYeCKHUE el CTBUS

Pemienne TekCTOBBIX 3a4a4 apudmernyeckuMm crnocodom. Vcrnonb3oBaHue TaOiHIl, CXeM,
YepTexel, IPyrux cpeAcTB MpeACTaBICHUS JAHHBIX IIPU PEIICHUH 3a1auu.

3agaum HA IBUKEeHHE, PA0OTy M MOKYIKH

PerieHne HeCNOXHBIX 3ajad Ha JABWKEHHE B INPOTUBOIOJIOKHBIX HANpPAaBJICHUSAX, B OJHOM
HaIpaBJICHUHU, [BIKEHHE II0 PEKE IO TEYEHHIO U MpPOTUB TeueHus. PemeHue 3amad Ha
COBMECTHYIO paboTty. IIpumenenne apoGeii mpu perieHnu 3aaad.

3agauu HA YACTH, 10JIH, MPOLEHTHI

Pemenune 3agay Ha HaxOXJAEHHE YacTH YMCIA M 4YWCIA MO €ro 4acTu. PemieHue 3amau Ha
IIPOLEHTHI U foiu. [IpuMenenne nponopuuii Npy peleHUH 3a4ad.

Jlornuyeckue 3axaun

Pemienne Hec/105KHBIX JOTHYECKHUX 3aay. PerieHue normueckux 3ajad ¢ MoMoIibio rpados,
Tabaui. OCHOBHBIE METO/IbI PELICHHUs TEKCTOBBIX 3ajau: apu(METHUECKHil, nepedop BapuaHTOB.
Harasanas reomerpus



®urypsl B oOKpyxkawmem Mmupe. Harmsanele npeacraBieHuss o ¢uUrypax Ha IUIOCKOCTH:
psiMasi, OTPE30K, JIy4, YIrOJl, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPYKHOCTb, Kpyr. UeTbIpeXyroybHUK,
IIPSIMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, BUAbI TPEYroJIbHUKOB. [IpaBuIbHbIE MHOTOYIOJIBHUKH.
N300pakeHne OCHOBHBIX reoMeTpudeckux ¢(uryp. B3aummuoe pacrosioxeHue IBYX MpPSMBIX,
JIBYX OKPYKHOCTEH, IPAMOU U OKPYKHOCTH. JIMHA OTpe3Ka, JIoMaHOU. EnuHuIbl u3MepeHus
JuHbl. [locTpoenue oTpeska 3agaHHoM JuMHbL. Bunsl yrios. ['pagycHas mepa yria. U3mepenue
U IOCTPOCHHE YIVIOB C IMOMOULIBI0 TpaHcnoprtupa. llepumerp MHoroyrosnpHuka. I[lonsatue
wiomagn (GUrypel; €IMHUIBI W3MEpeHus Iwiomanu. I[lmomans npsMOyronbHUKA, KBaJapara.
Harnsaneie mpencraBieHus O MPOCTPAHCTBEHHBIX (Urypax: KyO, HapailieNienuIie], mpu3Ma,
nupamuza, map, chepa, Konyc, mummHap. M3o0paxkenue nmpoctpancTBeHHBIX ¢uryp. [Ipumeps
ceueHuil.  MHororpanHuku.  [IpaBwibHble ~ MHOrorpaHHvkd.  IIpumepbr  pasBepTok
MHOTOTPaHHHUKOB, IIWJIMHApPa W KoHyca. llonstne oObema; enuHUIBl oObema. OO0beM
IPSIMOYTOJIBHOTO TMapajuiesenumnena, kyoa. Ilonstiue o paBeHctBe ¢uryp. LleHTpanbhas, oceBas
U 3epKajibHas cuMMeTpun. M300pakeHne cuMMeTpruHbIX Guryp. Pemienue npaktuyeckux 3anad
C MPUMEHEHUEM MPOCTEUIITNX CBOICTB QUryp.

7-9 Kaacchl
Auredpa
Yucaa
PannonanbHbIe ynciia
MHoO0KecTBO pallHOHAJIBHBIX YHCEJI.
CpaBHeHME palMOHANBHBIX 4uced. JleWcTBHS C panuOHaTIbHBIMU uuciiamu. [IpencraBieHue
palMoOHAIBPHOTO  YHCJIa  JeCATHYHOM  npoObro.  HppanmonampHeie  uucna  [lonsTue
HMppaMOHAILHOTO YyHcia. Pacro3HaBanne uppannoHaibHeIX rcell. [Ipumepsl JoKka3aTeabCcTB B
anredpe.
HppaunoHaJabHOCTh YK CIIa.
[Ipumenenne B reomerpun. CpaBHEHUE UPPALMOHAIBHBIX Ynced. MHOXECTBO JEeHCTBUTEIbHBIX
YHUCEl.
ToxnecTBeHHbIE MPe0OPA30BAHUSA
YucnoBble U OYyKBeHHbIE BbIPAKEHU S
Bripaxxenue ¢ mnepemeHHOW. 3HadeHUWE BbIpakeHHUS. [loacTaHOBKAa BBIPAKEHHH BMECTO
IIEPEMEHHBIX.
[esble BbIpasKeHUs
Crenenb C HaTypalbHBIM [OKa3zaTreaeM M ee cBoiicTBa. I[IpeoOpa3oBaHusl BBIpaKEHUH,
COJIepXalIUX CTENEHH C HATypaJbHbIM IOKazareneMm. OpHowieH, MHOrouieH. JleWcTtBus ¢
OJIHOYJICHAMH M  MHOTouJleHaMH (CJIOXEHHe, BBIYMTaHHE, YMHOXeHue). DopMyIsl
COKpAIlleHHOTO0 yYMHOJKEHHMS: Pa3HOCTh KBAJpaTOB, KBAApaT CyMMbI M pa3HOCTH. Pa3noxeHue
MHOTOWJIEHA Ha MHOXHUTENM: BBIHECEHHE OOIIEero MHOXHTENS 3a CKOOKH, TpYIIHUPOBKA,
npuMeHeHre ¢GopMya COKpallleHHOTO YMHOKeHus. KBaapaTHBI TpexwieH, pasliosKeHue
KBaJPaTHOIO TpeX4JeHa Ha MHOKUTEIIN.
J{poOHO-pannoHaIbHbIE BbIPAKEHUS
Crenens ¢ nensiM nokaszarenem. [IpeoOpa3oBanue IpOOHO-TUHEHHBIX BHIPAKEHUH: CI0KEHHE,
YMHOXEHUE, AeneHue. Anredpandeckas apoOb. JlomycTuMbie 3HaUE€HUS TIEPEMEHHBIX B IPOOHO-
panoHanbHBIX  BbIpakeHusix.  CokpaimieHue — anreOpamdeckux  apoOeit.  [IpuBenenue
anreOpandyeckux Jpobelt k oOmeMy 3HameHatenmo. [lelicTBus ¢ anreOpanyecKuMH APOOsSMU:
CIIO)KEHHE, BBIUMTAHHE, YMHOXKEHHE, JeJIeHHe, BO3BEJCHHE B CTemeHb. lIpeoOpa3zoBaHue
BBIpAXKEHUH, COJIEPKAINX 3HAK MOJIYJIS.
KBanpaTnbie kopHH
Apudmernueckuil  KBajgpaTHBI KOpeHb. lIpeoOpazoBaHue BBIpAKEHUN, COJAEPIKAIIUX
KBaJpaTHbIE KOPHHU: YMHOXXEHUE, JI€JICHUE, BBIHECEHHE MHOXHUTENS H3-M0J 3HaKa KOPHS,
BHECEHUE MHOKUTEJIA MO 3HAK KOPHSI.
YpaBHeHHS U HEPABEHCTBA
PaBencrBa



YucaoBoe paBeHcTBO. CBOMCTBA YHUCIOBBIX pAaBEHCTB. PaBEHCTBO ¢ NMEpEeMEHHOM. YpaBHEHUS
IlonaTne ypaBHEHMS M KOpHs ypaBHeHuUs. lIpencraBieHne O pPaBHOCUIIBHOCTH YPaBHEHUM.
Ob6nacte onpenenenus: ypaBHeHUs (0071aCcTh JOMYCTUMbIX 3HAYEHUH TePEeMEHHON ).

JIuHeilHOe ypaBHEHHE U ero KOPHU

Pemienne nunelinbix ypaBHeHui. JIuHelHOe ypaBHeHHE ¢ napaMeTrpoM. KosnuecTBo KOpHEH
JIMHEWHOI'O ypaBHEHM. PelieHne NMHEHHBIX YPAaBHEHUM C IIApaMeTPOM.

KBaaparHoe ypaBHeHHE M €r0 KOPHH

KBagparuele ypaBHeHus. Hemnonnbele KBajpaTHble ypaBHEHUsS. JIMCKPUMHHAHT KBaJpPaTHOI'O
ypaBHeHus. @opmyna KopHeW KBaapaTtHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas
Teopeme Buera. Pemenne kBajpaTHbIX ypaBHEHUHN: HCIIOIB30BaHUE (POPMYIIBI sl HAXOXKICHUS
KOpHEH, rpaduveckuii METOJ peHICHHUs, pa3Io’)KeHHEe Ha MHOXKUTENH, MOoa00p KOpHEH ¢
HCIIOJb30BaHUEM TeopeMbl Bruera. KonnuecTBo KOpHEN KBaJpaTHOTO YPaBHEHMS B 3aBUCHMOCTH
OT €ro JUCKPUMHHAHTA. DHKBajgpaTHbIC ypaBHEHHUsS. YPABHEHUS, CBOAMMBIE K JIMHEWHBIM U
KBaJpaTtHbIM. KBasipaTHbIE ypaBHEHHUs C TAPaMETPOM.

/{poOHO-panMoOHa/IbHbIE YPABHEHUS

Pemenne mnpocredmux ApoOHO-IMHENWHBIX YypaBHeHHH. Pemenue npoOHO-parioHaNIbHBIX
ypaBHEHUH. MeTospl pellleHns YpaBHEHUH: METOJbl PaBHOCHUJIBHBIX MPEOOpa3OBaHUN, METOJ]
3aMEHbl NepeMeHHOU, rpapuueckuili Metol. Vcnonb3oBaHue CBOMCTB (QYHKIUN MpU peLICHUU

ypaBHenuii. [IpocTeiimme uppanronaibHble ypaBHeHus Buga @ fix)=a, ¥ f(xX)=" g (x)

n
VYpaBHeHus BuJa X =a .YpaBHEHMS B LIEJIBIX YHCIIAX.
Cucrembl ypaBHeHH
VYpaBHeHHE ¢ 1ByMsI IEpeMEHHBIMU. JINHEMHOE ypaBHEHUE € IByMs IepeMeHHbIMH. [Ipsmas kak
rpaduyeckas MHTEpIpeTalnys JUHEHHOro ypaBHEHUsS C JAByMs IepeMeHHbIMU. Ilonsatue
CHUCTEMBbI ypaBHEHUW. PemieHne cuctembl ypaBHEHHH. MeTOAbl pPEUICHUS] CHUCTEM JIMHEHHBIX
YpaBHEHHUH C JByMsl T[EpeMEHHbIMU: TpaduuecKuili METOJ, METOJ CJIO0XKEHHs, METOJ
1oJIcTaHOBKHU. CHUCTEMBI IMHEHHBIX YPABHEHUH C NTApaMETPOM.
HepaBencrTBa
UucnoBble HepaBeHCTBA. (CBOMCTBA YMCIOBBIX HeEpaBeHCTB. [IpoBepka crpaBemIMBOCTH
HEPABEHCTB IpU 3aJaHHBIX 3HAYEHUSAX NepeMeHHbIX. HepaBeHcTBO ¢ mepemeHHol. CTporue u
HecTporue HepaBeHcTBa. OOnacTh onpezeneHus: HepaBeHCTBa (001aCTh JOMYCTUMBIX 3HAYEHUN
nepemMeHHol). Pemienue nuHelHbIX HepaBeHCTB. KBajpaTHOe HEpPaBEHCTBO U €ro pelIeHUs.
Pemenue KBagpaTHBIX HEPaBEHCTB: WCIOJb30BaHUE CBOMCTB W TIpaduka KBaapaTUIHOU
(GyHKIMH, METOJ UHTEPBAJIOB. 3allMCh PEIleHUs] KBaJpaTHOTO HEpaBeHCTBA. PelieHue LebIX U
JIPpOOHO-PALIMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.
CucreMbl HEPABEHCTB
CucreMbl HEPABEHCTB C OJIHOI NepeMeHHOI.
Pemenune cucreM HepaBEHCTB C OJHON MEPEMEHHON: JTMHEWHBIX, KBaJApaTHBIX. M300pakeHue
pelIeHusl CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSIMOM. 3alUCh PEIICHHs] CUCTEMbI HEPABEHCTB.
DyHKUUH
HonsaTne pyHKUHN
JlexapTOoBbl KOOpPJIMHATHI Ha IUIOCKOCTU. POPMHpPOBAHME NPEICTABICHUNA O METalpeAMETHOM
MOHATHH  «KoopauHaThl». CrocoObl 3amaHus (QyHKIUN: aHATUTUYECKUH, TpaduuecKui,
Tabmuunblid. I'paduk dynkumu. Ipumepsl GyHkuui, momyyaemsx B Ipoliecce HCClIeI0BaHUs
Pa3NUYHBIX peaJbHBIX MPOLECCOB M peleHHs 3agad. 3HaueHue ¢GyHKIuM B Touke. CBoiicTBa
¢byHKIMI: 001aCTh ONpEeNeHHs, MHOXKECTBO 3HAYCHUH, HYJIH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,
YEeTHOCTH/HEUETHOCTh, MPOMEXKYTKM BO3pacTaHUs M yObIBaHUs, HauOoJblee W HauMEHbIlee
3HadyeHus. MccnenoBanue ¢yHkiun 1no ee rpaduky. IlpeacraBienne o6 acuMmToTax.
HenpepsiBHocTh yHKIMH. KycouHo 3amannble ¢yHkuuu. Jluneinas ¢ynkuus CBoiictBa u
rpadpuk JuHEeHHON ¢yHkuuMu. VYriaoBod koapduuueHT mnpsmoil. Pacmonoxenue rpaguka
JUHEWHOW (PYHKIMH B 3aBHCHMOCTH OT €€ YIJIOBOro Kod(@uineHTa W CBOOOJHOIO dieHA.
Haxoxnenne ko3¢p¢GHUIMEHTOB JHMHEHHON (YHKIMU MO 33JaHHBIM YCIOBHUSAM: IPOXOXKJIEHHE
IIPSIMON 4Yepe3 JB€ TOUKU C 3aJaHHBIMU KOOpPAMHATAMU, MPOXOXKIACHUE MPSMOI depe3 IaHHYIO
TOYKY U IapajuIeIbHON JAHHOU MIPSMOM.



KBaaparnunas pyHkuus
CaoiictBa 1 rpaduk kBaapatnyHoil pynkuuu (mapadona). Iloctpoenue rpaduka KBagpaTHIHON
¢ynkuuu mo toukaM. Haxoxaenue Hynmed KBaapaTHUHOW (DYHKIIMHM, MHOXKECTBA 3HAYCHHH,
MIPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
OOpaTHasi NPONOPUHOHATBHOCTH
CroiictBa ¢ynkumu Y=k/x . T'mmepbona. I'papuku ¢ynkumii. IIpeoOpasoBanme rpaduka
¢byukuuu Y= f (X ) mis mocrpoenus rpadpukos ¢pyukiuii Buga y =af (kx+ b)+ ¢
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I'paduxu pynxkuuit y=a+k/ X + b, y= ”FX, y= H"J'_X ,y =Ix

ITocnenoBaTeILHOCTH M NPOrPECCUH

UucnoBas mocienoBarelnbHOCTh. lIpuMepbl 4MCIOBBIX TNOCen0BaTeNbHOCTEN. beckoHeuHble
IocJIeI0BaTeNbHOCTU.  Apudmernyeckass mnporpeccuss M ee cBoiictBa. ['eomerpuueckas
nporpeccusi. dopmyna oOiiero ujgeHa U CyMMbl N TEPBBIX WICHOB apudmMernyeckol u
reoMeTpuueckoi nporpeccuil. Cxonadiascs reoMeTpuyeckasi Iporpeccus.

Pemenne TexcToBbIX 32124

3agaun Ha Bce apudmernueckue AeiicTBUA PerieHne TEKCTOBBIX 3a/1a4y apUPMETHUECKUM
croco6oM. Mcnonp3oBanue TabauIl, CXeM, YepTexel, Ipyrux CpeACTB MPEACTaBICHUS JTaHHBIX
IIpH pElIeHNH 3aJauul.

3agauu Ha ABHAKeHUe, PA0OTY U MOKYNKH

AHanu3 BO3MOXXHBIX CHUTyallMi B3aMMHOIO pACIHOJIOKEHUS OOBEKTOB NpU HX JIBUKEHHH,
COOTHOIIEHUSI 00bEMOB BBINIOJHAEMBIX padOT IPU COBMECTHOM paboTe.

3agauM HA YACTH, 10JIH, IPOLEHTHI

Pemenune 3agau Ha HaxoXJE€HHWE YAacTH YMCIa M 4YMCIa MO €ro yacTH. PemieHue 3amad Ha
MPOLEHTHI U A0iu. [IpumMeHenne nponopuuii Ipy peleHn  3aaay.

Jloruyeckue 3agaumn

Pemenne noruueckux 3agad. PemieHue ormdyeckux 3ajad ¢ IMOMOIIBIO TpadoB, TaOIHII
OcHOBHBIE MeETO/bI peleHus TEeKCTOBBIX 3aJa4: apudMeTHUeCKHil, anreOpandecKui,
nepebop BapuaHTOB. llepBUYHBIE NpEACTaBIEHUS O JPYrUX METOAAaX pEUIeHHs 3a7ay
(reoMeTpuyeckre U rpauuecKue METOIbI).

CraTncTUKa U TeOpHsi BEPOATHOCTEM

CraTrucruka

Tabnuunoe u rpaduueckoe NpeACTaBICHUE IAHHBIX, CTOJIOUAThIE M KPYroBbIE JHATPAMMBI,
rpaduKy, IPUMEHEHUE TuarpamMM U rpa(uKoB I ONUCAHUS 3aBUCUMOCTEH peabHbIX BEIUUYHH,
u3BJedYeHre MHPOpMaluKu 13 TaOnuL, AuarpamMm U rpaduxoB. OnucaresbHble CTaTUCTUYECKUE
[IOKa3aTe YHUCIOBBIX HAaOOpOB: cpeiaHee apudMeTHueckoe, MeAuMaHa, HauOousbliee U
HauMeHblIee 3HAa4eHUs. Mephl pacceMBaHUsA: pa3Max, AUCIEPCHUS U CTaHIAPTHOE OTKIOHECHHE.
Cny4aiiHass W3MEHYMBOCTb. V3MEHUYMBOCTH IpHM M3MEpeHMsX. Pemaromupe npasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BETUYHHAX.

Cay4aiinbie coObITHS

CnyyaiiHple ONBITHI  (IKCIEPUMEHTHI), dJEMEHTapHble clydailHble COOBITHUS  (UCXO[BI).
BepostHoctn  snemeHTapHbIX  coObITUH. CoOBITMS B ClOydallHBIX —3KCIIEPUMEHTaxX U
OJaronpuUATCTBYIOLIUE 3JIEMEHTapHble COObITHSA. BeposTHOCTH ciaydallHbIX cOObITUH. ONbITHI €
PaBHOBO3MOKHBIMHU 3JIEMEHTapHbIMU COObITHSMU. Kitaccuueckne BEpOSITHOCTHBIE OIBITHI C
UCIOJb30BAaHUEM MOHET, KyOukoB. IlpeacraBienune coObITHI ¢ MOMOLIbIO JuarpaMMm Jiiepa.
ITpoTuBOMONOXKHBIE COOBITHSA, OOBEAMHEHHE M TepecedeHHe coObITHi. IlpaBuio cnoxeHus
BeposTHOcTe. Crmydwaiinbplii BbIOOp. He3aBucumble coObITHA. YMHOXEHHE BEpOSITHOCTEH
He3aBUCUMBIX coObITHH. IlocnenoBarenbHble He3aBHCHMBbIE HcnbITaHus. [IpeacraBienue o
HE3aBUCUMBIX COOBITUSX B )KU3HH.

JIeMeHTbI KOMOMHATOPHKH

[IpaBuno yMHOXEHHs, NepecTaHOBKH, (akropuan uyucia. CoueTaHus M YHCIO COYETAHUIL.
@®opmyna wuymcna couetanuid. TpeyrombHuk Ilackans. OneiTel ¢ OGONBIIMM — YHCIOM
PaBHOBO3MOJKHBIX ~DJIEMEHTapHBIX COOBITHHA. BplunciaeHHe BepoATHOCTEH B ONBITaX C
IpUMeHeHHeM KoMOuHaTopHbIX ¢opmyn. HWcnbitanus beprymm. VYcemex u  Heynaua.
BeposiTHOCTH cOOBITHH B cepuu ucnbITaHul beprysu.



I'eomerpus
I'eomeTrpuueckue purypsi
Durypsl B reoOMeTpHHU U B OKPY:KAIOLIEM MHpe
I'eomerpuueckas ¢urypa. dopmupoBaHHe TMPEACTABICHHA O METANPEIMETHOM TOHITHU
«purypa». Touka, IUHUS, OTPE3OK, MpsIMasi, Jyd, JIOMaHasi, IUIOCKOCTh, Yroj, OMCCeKTpHca yria
U €€ CBOMCTBa, BUJABI YIJIOB, MHOTOYIOJBHUKHU, Kpyr. OceBas CUMMETpUsS T€OMETPHUYECKHUX
¢uryp. LleHTpanbHast CHMMETPHsI T€OMETPUIECKUX QUTYP.
MHOroyroJibHUKHU
MHOrOyroJapHUK, €ro 3JIEMEHTHI U €r0 CBOMCTBA. Pacrio3HaBaHne HEKOTOPBIX MHOTOYI'OJIbBHUKOB.
Boinykiible 1 HEBBINTYKIIbIE MHOTOYTOJIbHUKH. [IpaBuiibHbIE MHOTOYrOJIbBHUKH. TpeyroiabHUKH.
Boicota, Menuana, OuccekTpuca, CpeaHsis JIMHUSA TpEeyrojpHUKa. PaBHOOenpeHHBbIN
TPEYroJbHUK, €r0 CBOMCTBA M NIPHU3HAKU. PaBHOCTOpPOHHMI TpeyrosibHUK. [IpsAMOyronbHsIi,
OCTpPOYT'OJIbHBIA, TYNOYTOJIbHBIM TPEYrOJbHHUKH. BHemHue yriel TpeyroiapHuka. HepaBeHCTBO
TpeyrojipHuka. YerslpexyroiabHuku. IlapamnenorpamMMm, pomM0O, MNpsSMOYroJIbHUK, KBajapart,
Tpaneuusi, paBHoOeapeHHass Tpanenus. CBoilcTBa M NpHU3HAKU HapaiielorpaMma, pomoa,
MIPSIMOYTOJIbHUKA, KBaApaTa.
OKpyKHOCTB, KPyr
OKpyXHOCTb, KpYT, UX 3JIEMEHTHI U CBOICTBA; LIECHTPAJIbHbIE U BIMCAaHHbIE YIibl. KacaTenbHas u
CeKyllass K OKPY)KHOCTH, HMX CBOWCTBA. BImncaHHbBIE W ONMCaHHBIE OKPYKHOCTH IS
TPEYroJbHUKOB, YETHIPEXYTOJIbHUKOB, MPABUIbHBIX MHOTOYT'OJIbHUKOB.
I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIEe TeJia)
MHororpanHuk M ero 3jemMeHThl. Ha3BaHus MHOTOIpaHHHMKOB C DPa3HbIM IIOJOXKEHHEM U
KOJIMYECTBOM TpaHel. [lepBuuHble NpencTaBieHUs O NMHUpaMHJE, NapajUleienunene, MpusMe,
cdepe, mape, MWIHHAPE, KOHYCE, UX 3JIEMEHTaX M MPOCTEUIITUX CBOMCTBAX.
OTHoOmIEeHUS
PaBencTBO (puryp
CBolicTBa paBHBIX TPEYrOJbHUKOB. [[pu3HaKku paBeHCTBA TPEYTOJIbHUKOB.
IMapanieJbHOCTh NPSAMBIX
[Ipu3Haky 1 CBOMCTBA MapajuieNIbHBIX NPsAMBIX. AkcuoMa napaienbHocTd EBknuna. Teopema
Qaneca.
IlepnenauKy.IsipHble NPAMBIE
[Ipsmoit  yron. Ilepnengukynsap k npsmod. Haxnonnas, mnpoekuus. CepenuHHBIN
MEePHIEHIUKYIISAP K 0Tpe3Ky. CBOMCTBA M IPU3HAKU NIEPIIEHIUKYISIPHOCTH.
IToxo0ue
[Iponopumonanbueie 0Tpe3ku, nogodue ¢uryp. IlonoOusie Tpeyronpuuku. [Ipuznaku nomodus.
B3anMHoe pacnosioxkeHue npsMor U OKPYKHOCTH, IByX OKPYKHOCTE.
HN3mepeHus u BbIYMCICHUSA
Beanuunbl
[lonstue Benuuunsbl. Jnuna. U3mepenue ninunbl. Eqununel uamMepenus inHbl. Bennunna yria.
I'pagycnas mepa yria. Ilonarue o miomanu miockoid ¢Gurypsl u ee cBoiicTBax. M3mepeHue
wiomaaed. Enuaunsl usmepenus momanu. IlpencraBnenue o6 obbemMe U ero CBOMCTBaXx.
N3mepenue oobema. Eaunuiibl usmepenus o0beMoB.
HN3mepeHus u BbIYMCICHUSA
WHCTpyMEHTBI [UIsl M3MEPEHMM M TOCTPOEHMM; W3MEPEHHE W BBIYMCIEHUE YIJIOB, JIMH
(paccTostHMIA), TTOMIACH.
Tpuronomerpuyeckne (YHKOMH OCTPOro Yyria B NPSMOYIOJbHOM TPeyroJibHHUKe
Tpuronomerpuyeckue QYHKIUM TYHNoro yria. BbluncieHHe >JI€eMEHTOB TpPEYroJbHUKOB C
HCIIOJIb30BAHNEM TPUTOHOMETPUYECKUX COOTHOIIEHMH. (DOpMylbl IJIOLIaJAM TPEYroJIbHHKA,
napajuieiorpaMma M €ro 4acTHBIX BHUAOB, (DOPMYIBI JIUHBI OKPYKHOCTH M IUIOIIATH Kpyra.
CpaBuenue u BbunciaeHue Twiomaneii. Teopema Iludaropa. Teopema cunycoB. Teopema
KOCHHYCOB.
Paccrosnus



Paccrosinue mexxay Toukamu. PaccrosiHue oT TOUkH 10 npsiMoil. Paccrosiaue mexny urypamu.
I'eomerpuuyeckue mnocrpoenust ['eomerpuueckue INOCTPOCHHs Ul WLIOCTPAlUMU CBOMCTB
reomeTpuueckux ¢uryp. WHCTpyMEHTHI AN TOCTPOCHMH: IUPKYJb, JIMHEHKA, YrOJIbHUK.
[Ipocreiimme MOCTpOEHHS LUPKYJIEM U JIMHEHKOW: IIOCTPOEHUE OMCCEKTPUCHl  YIIa,
NEPIEHIUKYJIApa K IPSAMOM, yrja, paBHOro JaHHOMY, llocTpoeHue TpeyrojabHUKOB IO TpeEM
CTOpOHAaM, JIByM CTOPOHAaM U yIJly MEKJy HUMH, CTOPOHE U JIBYM IIPWICKAIIUM K HEH yriiam.
Jlenenue oTpe3ka B JAHHOM OTHOILIEHUHU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanusn

[Tonste npeoOpazoBanus. IlpencraBieHne o MeTanmpeIMETHOM IMOHATHH «IIPeoOpa3oBaHUE».
ITono6ue.

JABukenust

OceBas M LEHTpajibHas CHUMMETPHS, IOBOPOT W MHapaienbHbl mnepeHoc. KomOuHanum
JBAKEHHUU HA IIJIOCKOCTH M UX CBOMCTBA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTie BekTOpa, NEMCTBUS HaJ BEKTOPaMH, UCIOJIb30BaHNE BEKTOPOB B (PU3UKE, paszioKEeHUE
BEKTOPA HA COCTABJIAIOIINE, CKAIIPHOE IIPOU3BEICHHUE.

Koopaunarsi

OcCHOBHBIE TOHATHA, KOOPAMHATBI BEKTOPA, PACCTOSHHUE MEXJay Toukamu. KoopauHaTsl
ceperHbl OTpe3ka. YpaBHeHHs ¢uryp. llpuMeHeHue BEKTOpOB M KOOPAWHAT JAJS pPEUICHUS
MIPOCTENIINX TEOMETPUYECKHX 3a/1a4.



IV. TemaTu4eckoe JiaHUpPOBaHHE

Marematuka
Ne Tema ypoka KoJ1-Bo yacoB
5 kiace
1 HatypasibHbIe uncia u Hyllb 46
2 W3mepenne BenmuinH 30
3 JlenuMoCTh HaTypaJlbHbIX YUCEI 19
4 OOBIKHOBEHHBIE IpOOU 65
5 [ToBTOpeHmne 10
6 Bcero 170
6 ki1acc
1 [ToBTOpEeHue Kypca 5 kiacca 3
2 OTHo1IEHUSs, TPONOPLUUH, TPOLEHTHI 26
3 Ienwie uncia 33
4 PanmoHasbHbIC YnCIia 38
5 Jlecsituunbie npobu 34
6 OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH 24
[ToBTOpEeHME 12
Bcero 170
7 KkJaace
1 JleficTBUTENbHBIC YUCIIa 23
2 AnrebpandecKkue BbIpaKeHHs 81
3 JluneiiHble ypaBHEHHs 26
4 IToBTOpEeHME 6
5 Bcero 102
8 kuiace
1 [ToBTOpeHuUe Kypca 7 kmacca 4
2 [Tpocreitmme Gynknun. KBagpaTHeie KopHH 24
3 KBanparHbie 1 paruoHaIbHBIC YPaBHEHUS 29
4 Jluneiinas, kBaJpaTuyHas U JpOOHO-TMHEHHAS 22
byHKIMN
5 CucteMbl palMOHAIBHBIX YpaBHEHU 18
6 IToBTOpEeHME 5
Bcero 102
9 kJacc
1 IToBTOpEHUE 5
2 HepaBencrpa 31
3 Crenensp yncna 17
4 ITocnenosarensHOCTH 18
5 DJIeMEeHThl KOMOWHATOPUKHU 19
6 [ToBTOpEeHUE 12
Bcero 102
I'eomeTpus
Ne Tema ypoka KoJs-Bo yacos
7 kJace
1 HauanbHble reomeTpuueckue CBeIeHUs 11
2 TpeyronbHUKH 18
3 [TapanenpHble npsiMble 13
4 CoOTHOIIEHHS MEXIYy CTOPOHAMH U YTIaMHu 20

TPEYTrOJIbHUKA




5 [ToBTOpEHUE 6
6 Bcero 68
8 ki1acc

1 [TosTOpeHue 3a 7 KII. 2
2 YeTbIpEXYroJIbHUKH 14
3 ITnomane 14
4 [To100HBIC TPEYTOJIHHUKH 20
5 OKpY>KHOCTb 16
6 Hrtororoe moBTopeHue 2

Bcero 68

9k1ace
1 [ToBTOpeHue 3a SKiI. 3
2 Bekropsl 9
3 MeTo 1 KoOpHAT 11
4 CooTHoIIEHNS MEX Ay CTOPOHAMU U YTiaMu 11
TPEYroJIbHUKa

5 JlmrHa OKpY>KHOCTH | IUTONIAIb Kpyra 11
6 JIBrokeHus 7
7 HavanbHble CBECHUS U3 CTEPEOMETPHUH 7
8 OO0 akcMoMax TUTAHUMETPUH 2
9 [ToBTOpEHNE 7

Bcero 68




