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[Tnanupyembie pe3ynbTaThl OCBOCHUS Y4€OHOTO MpeIMeTa
Conepxanue yaeOHOTro mpeMeTa, Kypea.

TemaTtuueckoe IJIAHUPOBAHUC



JlarHas yaeOHas mporpaMMa OpUSHTHPOBAHA Ha ydalmxcs 7-9 KIaccoB U PeaTu3yeTcs Ha OCHOBE CIIEAYIONUX JOKYMEHTOB:

[Tporpammel 0011€00pa30BaTENBbHBIX YUpexKAeHUN. Anredpa. 7-9 kimaccel. ABTOp miporpammel «Anredpa 7-8 kimace»: FO. H. Makapebryes,
H. I'. Munmrok, K. U. Hemkos, C. b. CyBoposa. CoctaBurens: bypmuctpoa T. A.- M.: [Ipocsemenue, 2008 T.

[IporpamMma coOTBETCTBYET yUeOHHKAM:

Anrebpa. 7 xnacc: yaeOHuK 1u1si oOmieoOpasosar. yupexaenuit / FO.H.Makaperues, H.I'.Munmiok, K.M.Hemkos, C.b.CyBopoBa — M.:
[Ipocsemenue, 2014.

«Anrebpa. 8 xmaccy/ FO. H. Makapsrues, H. I'. Munmaiok, K. W. Hemkos, C. b. CyBopoBa, nox pexn. C. A. TensikoBckoro. — 17-¢ u3.-

M.: [Ipocsemienue, 2009 r.

N3ydyeHne MaTeMaTHKU Ha CTYIIEHH OCHOBHOT'O 00IIero 00pa30BaHus HAIIPABIECHO HA JOCTH)KEHHE CIICIYIOIIUX LEJIen:
OBJIaJICHUE CHUCTEMOW MaTeMaTW4YeCKUX 3HAaHUW M yMEHUH, HEOOXOAWMBIX I MPUMEHEHHsS B NPAKTUYECKON NEeSATENbHOCTH, H3yYCHHS
CMEXHBIX TUCIHILINH, POIOJDKEHUS 00pa30BaHMUs;
MHTEJUIEKTyaJIbHOE pa3BUTHE, (POpPMUpPOBAHHE KAYeCTB JIHYHOCTH, HEOOXOIMMBIX YeJIOBEKY JJsl IOJHOLIEHHON >XKHM3HU B COBPEMEHHOM
oO1IecTBe: ICHOCTh M TOYHOCTh MBICTH, KPUTUYHOCThH MBILIJICHUS, UHTYULIUS, JJOTHYECKOE MBILUICHHUE, JJIEMEHTHI alTOPUTMUYECKON KYIIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHH, CHOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;
dbopMupoBaHHe MpeAcTaBIeHU 00 UAEsIX U METOJaX MaTeMAaTUKH KaK YHHUBEPCAJIbHOTO SI3bIKAa HAyKH U TEXHUKHU, CPEACTBA MOJEIUPOBAHUS
SIBJICHUH U MPOLIECCOB;
BOCITUTaHHE KYJIbTYpPbI JMYHOCTH, OTHOIIEHUS K MaTEMAaTHKE KaK K YaCTH OOIIEYeI0BEUECKOM KYIbTYpbl, HIOHUMaHHE 3HAYMMOCTH MaTeMaTHUKH
JUIS HAYYHO-TEXHUYECKOTo Iporpecca.



IInanupyemble pe3yJbTaThl 0CBOEHUS] Y1eOHOI0 MpeaMeTa.

[Tporpamma obGecriednBaeT I0CTHIKEHHIE CIISIYIOIINX PE3yJIETATOB OCBOCHHS 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHuUs:
JIUYHOCIHbLE:

1) CdopMuPOBaHHOCTh OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOy4aroIIMXCsi K CaMOpa3BUTHIO H
caM000pa3oBaHUI0 HAa OCHOBE MOTHBAllUM K OOYYEHHWIO M TO3HAHUIO, BHIOOPY HaNbHEHIIEro oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpPE
npodeccuidi U MPOQPECCHOHATBHBIX MPEAMOYTEHHH, OCO3HAHHOMY TIOCTPOCHHIO HHIAMBHIYaJIbHOM 0O0pa30BaTeIbHONM TPACKTOPUU C YUETOM
YCTOWYMBBIX MIO3HABATEIILHBIX HHTEPECOB;

1) chopMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U OOILIECTBEHHOM
MIPAKTUKH;

2) chOopMHPOBAHHOCTH KOMMYHUKATUBHOWM KOMIIETEHTHOCTH B OOLLIEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMU U MIIA/IIINMH, B
o0Opa3oBarenbHOM, OOIIECTBEHHO MOJE3HOU, yueOHO-MCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUJIAX ACSTEBHOCTH;

3) yMeHue SICHO, TOYHO, IPaMOTHO H3JaraTh CBOM MBICIM B YCTHOM M MUCbMEHHOW peyH, MOHMMAaTh CMBIC] MOCTAaBJICHHOW 3ajauw,
BBICTPAMBATh APTYMEHTALIUIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHL;

5) IIpEACTaBIEHUE O MaTeMaTUYECKOM Hayke Kak cdepe YeToBEUEeCKOM JesTeIbHOCTH, 00 3Tanax e€ pa3BUTUs, O €€ 3HAUUMOCTH JUIs
pa3BUTHS LUBUIN3ALIUY;

5) KPUTUYHOCTb MBIIIJICHNS, YMEHHE PACIIO3HABATH JIOTHUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATh TUIOTE3Y OT (akKTa;

6) KpPEaTUBHOCTb MBIIUIEHUS, HHUIIMATUBA, HAXOUMBOCTh, AaKTUBHOCTH IIPU PEILICHUHN aNredpanyeckux 3aj1ad;

7) YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT yUeOHOM MaTeMaTHYeCKOH AesTeNbHOCTH;

8) CMOCOOHOCTh K 3MOLIMOHAIIBHOMY BOCHIPHUATHIO MaTeMaTHUECKUX OOBEKTOB, 3a/1a4, PELIeHNH, pacCyXAeHUI.
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Memanpe()Memele:

1) YMEHHE CaMOCTOSITENBHO IUIAHUPOBATh ATBTEPHATHBHBIC ITyTH J0CTHKEHUS 1eJIeil, 0CO3HAHHO BBHIOMPATh Hamboiee d((EKTHBHBIE
CIOCOOBI pelieHUs] Y4eOHBIX M TIO3HABATEIIBHBIX 33/1a4;yMEHHE OCYIIECTBISATh KOHTPOJb IO PE3ylbTaTy M MO CHocoOy JeHCTBUS Ha YpPOBHE
ITPOU3BOJIbHOI'O BHUMAaHHS U BHOCUTD H€O6XOI[I/IN[I>I€ KOPPCKTHBEI;

1) YMEHHUE aJIeKBaTHO OIICHWBATh NMPABWJIBHOCTHh MJIM OIIMOOYHOCTH BBIIIOJHEHUS Y4eOHOH 3a1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U
cOOCTBEHHBIE BOBMOKHOCTH €€ PelICHHSI,

4) 0CO3HAaHHOE BIIAJICHUE JIOTUMCCKHMH JCUCTBUSAMH ONPEACICHUS TOHSATHH, 000OIICHUS, YCTAaHOBJICHUS aHAIOTHH, KilacCU(UKAIMKA Ha
OCHOBE CaMOCTOSTEIHLHOTO BRIOOPA OCHOBAHUH U KPUTEPUEB, YCTAHOBIICHHS POJOBUIOBBIX CBS3CH;

5) YMEHHE YCTaHABJIMBATh TPUYUHHO-CIICACTBECHHBIC CBSI3M, CTPOUTH JIOTUUECKOE PACCYKICHHE, YMO3aKITIOueHHE (MHIYKTUBHOE,
ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) " BBIBO/JIBI,

5) YMCHHUE CO3[aBaTb, IMPUMCHATH U Hp€O6p330BI>IBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA, MOACIM U CXEMbl IJId1 PCIICHUA
y‘-Ie6HBIX U ITO3HABATCJIBHBIX 3a1a4.,

6) YMEHHE OPraHW30BBIBATh YICOHOE COTPYTHHYCCTBO M COBMECTHYIO JIEATEIHLHOCTh C YUUTEIIEM M CBEPCTHUKAMM: OTIPENENIATh IS,
pacmpeneneHue GyHKIIUNH U poJield yJ4aCTHUKOB, B3aMMOJICHCTBHE M OOIIHME CIOCOOBI pabOThI; yMEHHE paboTaTh B TPYIINIE: HAXOIUTh OOIIee
pelieHue M paspemarb KOH(JIMKTBI Ha OCHOBE COIVIaCOBAaHMSI MO3WLMNH M y4y€Ta HWHTEpecOoB; CIylIaTh MapTHEpa; (OpMYIHUpOBaTh,
apryMEHTHUPOBATh U OTCTAauBaTh CBOE MHEHUE;

7) chopmupoBaHHOE Yy4eOHOW W OOIIEOJIB30BATEIHLCKOM KOMIIETEHTHOCTH B OO0JIaCTH HCIIOJB30BAaHUSA HMH(POPMAIIOHHO-
KOMMYyHUKaIMOHHBIX TexHosorui (KT - komreTeHTHOCTH);

9) mepBOHAYaJbHBIC TPENCTABICHUS 00 HIEAX M O METOAaX MAaTeMaTHKH KaKk 00 yHUBEpPCAJbHOM S3bIKE HAayKH M TEXHHKH, O
CPEICTBE MOJCITUPOBAHHMS SIBJICHHUI U TTPOLIECCOB;

10) yMEHHUE BHUICTh MaTEMaTHYECKYIO 3ajladyy B KOHTEKCTE MPOOJIEMHON CUTyallMM B JAPYTUX OUCHHUIUIMHAX, B OKpYy)Karouien
KU3HU;

10) yYMEHUE HAXOJUTh B Pa3IMYHBIX UCTOYHUKAX MH(POpMaLNIO, HEOOXOAUMYIO JUIsl PEIIeHUs MaTeMaTUYecKuX MpooieM,
MPEACTaBIATh €€ B MOHIATHOW opMe; IPUHUMATH PEIICHHE B YCIOBUSAX HETOTHOW U M30BITOYHOM, TOUHOM U BEPOSITHOCTHOM MHPOpMAIIHH;

11) yYMEHHE IOHMUMAaTh M HCIOJIb30BaTh MareMaTHUYeCKUEe CPEICTBA HAIISJHOCTH (PUCYHKH, YEPTEX U, CXeMbl WU [p.) HJs
WJUTIOCTpAIK, MHTEPIPETallid, apTyMEHTAIlNH;

12) YMEHHE BBIIBUTATh TUIIOTE3bI IPU PEIICHUU YUeOHBIX 3a/1a4 M TOHUMATh HE0OX0IUMOCTh UX IPOBEPKH;

13) yMEHUE MPUMEHSTh UHAYKTUBHBIE U JEAYKTHUBHBIE CIIOCOOBI PacCy:KICHUH, BUIETh PA3IMUHbIE CTPATEIHH PEIICHUS 3a/1a4;

14) MOHUMAHUE CYIIHOCTH aJITOPUTMHUYECKUX TMPEANUCAaHUNH U YMEHHE JEHCTBOBAaTh B COOTBETCTBUM C MPEIIOKEHHBIM
AJIITOPUTMOM;

15) YMEHHUE CaMOCTOSTENIHHO CTaBUTH I1€JH, BEIOMPATh U CO3J1aBaTh AlTOPUTMBI IS pEIIeHUs] yUeOHBIX MaTeMaTn4ecKuX mpooiem;

16) YMEHHE IJIAaHUPOBATh U OCYIIECTBIATh ACSITEIBHOCTD, HAPABICHHYIO HAa PEILICHHUE 3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa.
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npeomemmboie:

1) ymeHue paboTarh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpPOBAHHE, W3BJIECUEHHE HEOOXOAMMONW HWH(POpPMALHNK), TOYHO M T'PAMOTHO
BbIpaKaTb CBOU MBICJIIM B YCTHOI\/JI U IHCHMEHHOU peur, NpUMCHAA MATEMAaTU4YCCKYIO TCPMHHOJIOTUIO M CHUMBOJIUMKY, HCIIOJIb30BATbh
pa3nuyHbIe S3BIKM MATEMaTHKH (CIIOBECHBIH, CHMBOJIMYECKHH, Tpauueckuil), 0O0CHOBBIBATh CYXKJCHHS, MPOBOIUTH KIACCH(PHUKAIHIO,
AOKa3bIBATb MAaTCMAaTUUCCKHUEC YTBCPIKIACHU A,

1) BJIaICHUC 0a30BBIM MOHATHUHHBIM anmaparomMm: HUMCTb NPCACTABICHHUEC O YUCIIC, BIAJCHHUEC CUMBOJIBHBIM S3BIKOM aHFe6pI>I, 3HAHUC
SNIEMEHTAPHBIX (DYHKIMOHAIBHBIX 3aBHCHUMOCTEH, (HOPMUPOBAHNE MPEACTABICHUHN O CTAaTHCTHYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHPE
1 O Pa3IMYHbBIX CII0cO0axX UX U3y4eHHs, 00 0COOEHHOCTSIX BBIBOJOB U IIPOTHO30B, HOCSIINX BEPOATHOCTHBIN XapakTep;

2) yMeHHue BBINOJHATH aureOpanyeckue MpeoOpa3oBaHUs pPALMOHAIBHBIX BBIPAKEHUN, MPUMEHATh HX IS pEIIeHHs y4eOHBIX
MaATEMAaTUYCCKHUX 3a/1a4 U 3a1a4, BOSHUKAIOIIINUX B CMECKHBIX y‘I€6HI>IX npeaMeTax;

4) yMeHME TO0JIb30BaThCsl MareMaTH4eCKUMH (HOPMYIIaMH U CaMOCTOSITENBHO COCTaBIATH (OPMYIIbI 3aBUCUMOCTEN MEX1y BEIMYMHAMHU Ha
OCHOBE 0000IIIEHNS YaCTHBIX CTy4aeB M SKCIIEPUMEHTA;

4) yMEHME pellaTh JUHEWHbIE U KBAJIPAaTHBIC YPABHEHUS U HEPABEHCTBA, a TAK)KE MPHUBOJUMBIE K HUIM YPABHEHUs, HEPABEHCTBA, CUCTEMBI;
IIPUMCHSATH Fpa(bI/I‘—IeCKI/Ie NpEaACTaBJICHUA IJI pECHICHUA U UCCIICIOBAHUA ypaBHeHHﬁ, HEPABCHCTB, CUCTEM, IPUMCHSATH INOJTYYCHHBIC YMCHUA JIA
peIICHus 3a1a4 U3 MaTCMaTUuKH, CMCKHBIX IIPEIMETOB, IPAKTUKW,;0BJIaJICHNUC CUCTEMOU (i)YHKI_II/IOHaJ'IBHBIX HOHS[TI/If/i, Cb}IHKI_[I/IOHaJ'II)HI)IM SI3BIKOM U
CUMBOJIMKOW, YMEHHE CTpOUTh I'paduku (PyHKIIMH, ONMUCHIBATh UX CBOMCTBA, MCIOJB30BaTh (DYHKIIMOHAIBHO-TpaQUUYECKHe MPE/ICTaBICHUs IS
OTMCAHUS M aHAJIM3a MareMaTu4ecKuX 3a/1a4 U peabHbIX 3aBUCUMOCTENH;

5) OBIaJEHWE OCHOBHBIMHM CHOCOOAMH MPENICTABICHUS M aHAM3a CTAaTUCTMYECKUX JAHHBIX; YMEHHE pelIaTh 3aJayd Ha HaXOoXKJeHUe
YaCTOTHI U BEPOSITHOCTHU CITYYaHBIX COOBITHIA,

6) yMeHHE IPUMEHSTh N3yYCHHbIE MOHATHUS, PE3YIIBTAThl U METOJIBI TIPH PEIICHUH 33/1a4 U3 Pa3IMYHbIX pa3/ieoB Kypca, B TOM YHCIe 3a1a4,
HE CBOSIIUXCS K HEMOCPEICTBEHHOMY TPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

7 kaacce
1. Boipaxenus. ToxaecTtBa. YpaBHeHHUSs.

OOyuaromuecss OyoyT 3HAaTh: Kakue 4HCIA SBJISIOTCS LENbIMH, JpOOHBIMH, palMOHAIBHBIMH, IOJIOKUTEIHHBIMHU,
OTpUIIATENIbHBIMH U JIp.; CBOMCTBa NEHCTBUI HaJA 4YMCIAaMH; 3HaTh W IMOHUMAThb TEPMUHBI «UHCIOBOE BBIPAKEHUE», «BBIPAKEHUE C
MIEPEMEHHBIMIY, «3HAUYECHUE BBIPAKECHUSD», TOXKIECTBO, «TOXKJIECTBEHHBIE MPEOOPA30BAHUM»; «CPElIHEe apu(PMETUUECKOeY, «pa3Maxy, «MOIay,
«MeJaHa KaK CTaTUCTUYECKasi XapaKTEePUCTUKA

OOyuaromuecs OynyT yMeThb OCYIIECTBJISATh B OYKBEHHBIX BBIPQKEHUSX YHCIOBBIC IMOJCTAHOBKA M BBINOJHSITH COOTBETCTBYIOIIHE
BBIYHCIICHUS; CPABHUBATh 3HaYCHUSI OyKBEHHBIX BBIPAKCHHUM MPH 33/J1aHHBIX 3HAYCHHSIX BXOJSIIIMX B HUX MEPEMEHHBIX; MPUMEHSATh CBOICTBA
JNEHUCTBUN HAJl YUCIAMU MPU HAXOKJIECHUU 3HAUYEHUN YMCIIOBBIX BBIPAXKEHUH.

OOyuaromuecs Hay4arcs CHCTEMaTH3MpOBaTh U 00001IaTh CBEACHHUS O MPeoOpa30BaHUU BHIPAKEHHUN M PEIICHUH ypaBHEHHUH C OJHUM
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HEU3BECTHBIM, IIOJIyYE€HHBIE YUYalIUMUCS B Kypce MaTeMaTHKH 5,6 KJIacCoB.
1. D yHKIUH.
OOyuarommecs: OyayT 3HATH ompeneneHust GyHKIUU, 001acTH omnpeneneHuss GpyHKIUU, 00TacTH 3HAYEHUH, YTO TaKOE apTyMEHT,
Kakasi IIepeMEHHasi Ha3bIBAeTCsl 3aBMCUMOM, Kakas HE3aBUCHUMOM; NMOHMMATbh, YTO (PYHKIMS — ITO MaTeMaTH4ecKas MOJIeNb, [O3BOJISIIOIIAS
OTHCBHIBATH M M3Yy4aTh Pa3HOOOpA3HBIC 3aBUCHMOCTH MEX]y PEaIbHBIMU BEJIMUYMHAMHU, YTO KOHKPETHBIE THITHI (DYHKIUH (TIpsiMast U oOpaTHas
MIPONOPIMOHATILHOCTH, JIMHEHHAST) OMMCBHIBAIOT OOJIBIIOE pa3HOOOpa3ne peabHbIX 3aBHCUMOCTEH.

OOyuaromumecs: OyIyT yMeTh MPaBHIBHO YIOTPEONATh (YHKIHMOHAIBHYIO TEPMUHOJOTHIO (3HAaueHWE (DYHKIHH, apTyMEHT, rpaduk
¢GbyHKIMM, 00JacTh onpeseseHne, 001acTh 3HaUEHH), TOHUMATh €€ B TEKCTEe, B PEUU Y4uTess, B (POPMYIMPOBKE 3a]au; HaXOIUTh 3HAYCHUS
GyHKIMM, 3a7aHHBIX QopmyIioH, Tabnuiel, rpadukoM; pemars 00paTHYIO 3a/1auy; CTPOUTh I'paduKu JTUHEHHON (QYHKIMH, IPAMOIl U 0OpaTHOM
MIPOMOPLIMOHAIIBHOCTH; HHTEPIPETUPOBATh B HECIOKHBIX CIIydasX IpaUKd pealbHbIX 3aBUCHMOCTEM MEXIy BeIMYMHAMHU, OTBedas Ha
MIOCTABJIEHHBIE BOIIPOCHI.

OObyuaromuecs: MO3HAKOMSTCSI C OCHOBHBIMU (DYHKIIMOHAJIbHBIMU MOHSTUSIMU U € Tpapukamu GyHKuuil y=kx+b, y=kx.

3. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIeM

Obyuaromuecs OyayT 3HATH ONpEeNIEHNE CTETeH!, OJTHOUIeHA, MHOTOUJIeHA; CBOMCTBA CTENEHU C HAaTypaJIbHBIM MOKA3aTeNIeM,
cBoiicTBa QyHKIMI y=X°, y=X°.

Obyuaromuecs OyayT yMeTb HaXOAWTh 3HAUEHUsS (YHKUUH, 3aJaHHBIX QOopMynoi, Tabnuuel, rpadukoM; pemarb o0paTHYIO 3ajady;
CTpPOUTH TpaQukh QYHKIMH y=X>, y=X°; BBIIOJHATH JCHCTBUS CO CTENMECHAMH C HATYpPaIbHBIM MOKa3aTeleM; MPeoOpa3oBhIBATh BBIPAKEHHS,
coJiep Kallie CTENEeHN C HaTypalbHbBIM IT0Ka3aTesleM; IPUBOIUTh OJHOYIECH K CTAHJAPTHOMY BUJLY.

OOyuarommuecs: Hay4aTcsl BBIIIOJIHATh JEMCTBUS HAJl CTENICHSIMU € HATYypaJIbHBIMU MOKA3aTEISIMH.

4. MHOro4/1€eHbI

OOyuaromuecss OynyT 3HaTh OIPEJeICHIEe MHOIOWIEHA, IOHUMATh (DOPMYIMPOBKY 3aJJaHUN: «YIIPOCTUTH BBIPAKEHUEY, «PA3JIOKUTh HA
MHOKUTEIH.

OOyuaromuecs: OynyT yMeTh IPUBOAUTh MHOTOYJIEH K CTAHJAPTHOMY BUY, BBIIOJIHATH JEUCTBUS C OJTHOWIEHOM M MHOI'OWIEHOM;
BBITOJIHATh PA3JIOKEHUE MHOTOYJICHA BEIHECEHHEM OOIIEro MHOXKUTEINS 3a CKOOKH; YMHOKaTh MHOTOYIEH HA MHOTOUIEH, PACK/IaJbIBaTh
MHOTOUJIEH Ha MHOXHUTEIHN CIIOCOOOM I'PYIITUPOBKH, T0Ka3bIBaTh TOXKIECTBA.

OOyuaromuecs: Hay4aThCsl BBIIIOJIHATH CJIO0KEHNE, BBIYUTAaHHE, YMHOKEHHE MHOIOWIEHOB U Pa3JI0KEHNE MHOTOUJICHOB HA MHOKUTEIIH.

5. ®opMyJ1bl COKPAIIEHHOTO0 YMHOXKEHHU S

OOyuaromuecs: OynyT 3HaTh GOPMYJIBI COKPALIEHHOTO YMHOXKEHHUS: KBaJpaTOB CYMMbI U PA3HOCTH JIBYX BBIPaKEHUIL; pa3iuyHble
CrocoObl Pa3JIoKEeHUs] MHOTOYWIEHOB Ha MHOYKUTEIIH.

OOyuaromuecs: OyayT yMeTb YUTaTh (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS, BBIOIHATH IPpeoOpa30BaHe BEIPAXKEHUN IPUMEHEHUEM
(bopMyIn COKPAIIEHHOTO YMHOKEHUS: KBaJpaTa CyMMbI U Pa3HOCTHU JBYX BbIpa)KEHUE, YMHOKEHUS pa3HOCTH JIBYX BBIPAKEHHUH HA UX CYMMY;
BBITOJIHATE PA3JIOKEHUE PA3HOCTH KBAJPATOB JBYX BBHIPAXKEHUN HA MHOKUTEIH; IPUMEHATh Pa3IMUHbIE CIIOCOOBI Pa3IoAKEHUS MHOTOWICHOB
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Ha MHOXKUTEJN; IPe0Opa30oBbIBATH II€IbI€ BBIPAKEHHS; IPUMEHSTh PEOOpa30BaHKE 1ENbIX BHIPAKECHUHN TPH pEIICHUH 3a1a4.

OOyuaromuecsi Hay4arcsi MPUMEHSATh B HECIOXKHBIX CIydasX (OpMysbl COKPALIEHHOTO YMHOXKEHHs JUIsl MPeoOpa3oBaHMs IIEIIBIX
BBIPQ)KCHUI B MHOTOYWICHBI U JIJISl PA3JI0KEHUSI MHOTOWICHOB HA MHOYKHUTEIIH.

6. CucremMbl JTHHEeHHBIX YPABHEHU

OOyuarommecs: OyayT 3HaTh, UYTO TaKOE JIMHEHHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMH, CHCTEMa YPaBHEHUH, 3HATh Pa3IMUHBIC CIIOCOOBI
pelieHusl CUCTEM YpaBHEHHH C JBYMsS NEPEMEHHBIMH: CIOCO0 IOJCTAHOBKH, CHOCOO CIIOXKEHHS;, TOHUMAaTh, YTO YpaBHEHHE — 3TO
MaTeMaTHYECKUH ammapar pelIeHus pa3HOOOpa3HBIX 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX 00JIaCTel 3HAHUH, TPAKTUKH.

OO6yuaromuecs OynyT yMeTh MPaBUIBHO YMOTPEOSATh TEPMUHBI: «ypaBHEHHE C JABYMsI MIEPEMEHHBIMHY, «CHCTEMay; NMOHUMATh UX B
TEKCTe, B PEUH YUUTEINsA, IOHUMATh (HOPMYIHPOBKY 3a7ayll «PEUINTh CUCTEMY YpPaBHEHHH C JBYMs MEPEMEHHBIMI»; CTPOUTH HEKOTOpHIC
rpadMKu ypaBHEHUS C IBYMS TIEPEMEHHBIMH; PEIIaTh CHCTEMBI YpaBHEHUH C IByMs IEPEMEHHBIMH Pa3InNYHBIMH CIIOCOOAMHU

OOyuarommecs: HayJaTcsl peniaTtb CHCTEMbI YPaBHEHUH M IPUMEHSTH UX MPH PEIICHHH TEKCTOBBIX 3a/1a4.

8 kuacce
PaunonanbHbie 1podoHn
B pezynbmame uzyuenus Kypca MamemMamuri yuaujuecs O0IHCHbL:

3HaTh OCHOBHOE CBOMCTBO JPOOH, palliOHAJIbHBIC, IIEJIbIE, TPOOHBIC BRIPAKECHUS;

MIPaBUJIBHO YIOTPEOISATh TEPMUHBI «BBIPAXKEHHE), «TOKIECTBEHHOE IPE0Opa3OBaHUEY,

MOHUMAaTh (OPMYIHPOBKY 3aJaHUI: YIIPOCTUTH BbIpaXKEHUE, PA3IOKUTh HA MHOKUTENHU, IPUBECTU K 00IIeMy 3HaMEHATel0, COKPaTUTh
1po0b;

3HaThb U TMOHUMATH (GOPMYIUPOBKY 3aJaHUI: YIPOCTUTH BBHIPAXKEHUE, PA3I0KUTh Ha MHOXKHUTENH, IPUBECTH K 00IeMy 3HaMEHaTeNIo,
COKpaTUTh APOOb, CBOMCTBA OOpaTHOM MPOTIOPIIMOHAIIBHOCTH;

OCYILIECTBIISITh B PALIMOHAIIBHBIX BBIPAXKEHUSIX YHCIOBBIE MOJICTAHOBKHU U BBIOJIHATH COOTBETCTBYIOIME BBIUYUCIICHNUS;

BBITIOJIHATH ACUCTBUS CIIOKEHHS M BBHIYUTAHUSA C allre0pandyecKuMu ApoOsiMH, COKpaIlaTh Apo0b;

BBITIOJIHATH Pa3jioKeHHe MHOTOYJICHA HA MHOKUTENIN MpUMEHEeHUEM (POPMYIT COKpaIeHHOTO YMHOXEHUS, BBIIOJIHATH MIpeoOpa3oBaHue
paloHaIbHBIX BBIPAKEHUN;

OCYILIECTBIISTh B PALIMOHANIBHBIX BBIPAKEHUSIX YUCIOBBIE NMOJACTAHOBKU U BBIIIOJIHATH COOTBETCTBYIOIINE BHIYUCIICHHUS;

BBITIOJIHATH JCHCTBUS YMHOXEHUS U JICNICHUS C areOpanvdeckKuMu APOoOSMH, BO3BOJUTH IPOOb B CTENEHb, BBITIOJIHATH NPEOOpa3oBaHKe
paloHaIbHBIX BBIPAKECHUN;

MPaBWJIBHO YHNOTPEONIATh (PYHKIMOHAIBHYIO TEPMUHOJIOTHIO (3HAYeHHE (DYHKIUH, apryMeHT, rpapuk (YHKIUHU), CTPOUTH Tpaduk
00paTHO MPONOPIMOHATBLHOCTH, HAXOIUTh 3HaUeHUs QyHKIUN y=k/X 1o rpaduky, no popmyie.
KBanpaTHbie kopHH
B pesynomame uzyuenus Kypca mamemamuxy yuaujuecs OOANCHbL:



3HATh ONpe/EleHUs KBAJPaTHOTO KOPHS, apM(METHYECKOTO KBaApPaTHOrO KOPHs, KaKHe 4YUCIa Ha3bIBAIOTCA PalMOHAIBLHBIMH,
MppaLMOHAIbLHBIMY, KaK 0603Ha4a€TCsl MHOKECTBO PALMOHAIILHBIX YUCENT; CBOHCTBA apH(METHYECKOTO KBAAPATHOIO KOPHS;
BBIIOJIHATE IPE0OPa30BaHUe YUCIOBBIX BRIPAKEHUH, CONEPKALIMX KBAPaTHbIE KOPHH;
peliath ypaBHEHHUs BUJA X =a;
HAXOJUTh NPUOIMKEHHbIE 3HAYEHHS KBAIPATHOTO KOPHSL;
HAXOJUTh KBAJPATHBIN KOPEHb U3 IIPOM3BENCHHUS, IPOOH, CTEIIECHH;
CTpOUTH TpaduK GYHKIMM U HAXOJUTh 3HAYEHHS 3TOH QYHKIMH 110 rpaduKy Ui 1o GpopmyIe;
BBIHOCHTH MHOKHMTENb U3-TIOJl 3HaKa KOPHS, BHOCUTH MHOKHTEIb MOl 3HAK KOPHS;
BBINOJIHATE IPE0Opa30BaHUe BHIPAKEHHUH, CONEPKAIIUX KBAIPATHIE KOPHH.
KBaipaTHbIe ypaBHEHHUs
B pesynbmame uzyuenus Kypca Mamemamuxi y4auuecs. OOIICHbL.

. 3HATh, YTO TaKO€ KBAJpaTHOE YpaBHEHHE, HEMOJHOE KBaJpaTHOE ypaBHEHHE, MPHUBEICHHOE KBAJAPaTHOE YypaBHEHHE;, (OPMYIIbI
JTMCKPUMHMHAHTA U KOpPHEN KBaJIpaTHOTO YpaBHEHMs, TepeMy Bueta u oOpaTHyto eif;

. pelaTh KBaJpaTHble ypaBHEHUS BbIICJICHUEM KBaJlpaTa JBYUJICHA;

. pelaTh KBajpaTHble ypaBHEHU 10 GopMyIe;

. pelIaTh HEeMoJIHbIE KBaIpaTHbIE YPaBHEHUS,

. pelaTh KBaJpaTHbIe ypaBHEHUS C IIOMOILBIO TeOpeMbl, 00paTHON Teopeme Buera;

. UCII0JIb30BaTh TeopeMy Buera ais HaxoxaeHus ko3(hUIMeHTOB U CBOOOJHOTO WieHa KBaJIpaTHOTO YpaBHEHHUS;

. peniaTh TEKCTOBBIE 3aJa4M C IIOMOIIBIO KBaJAPATHBIX YPABHEHU;

. 3HATh KaKue YpaBHEHUsI Ha3bIBAIOTCS IPOOHO-paIlMOHAIbHBIMU, KaKue ObIBAIOT CIIOCOOBI PELICHUS YPaBHEHHIA;

. MMOHUMATh, YTO ypaBHEHHE — 3TO MaTEeMAaTUYECKUH armapar perieHus pa3HoOOpa3HbIX 3a7a4 MaTeMaTHKU, CMEKHBIX 00J1acTell 3HaHUH,
MPAKTUKU;

pemars ApoOHO-pallMOHANIBHBIE YpaBHEHHS, pellaTh ypaBHEHMs rpaduueckuM crnocoOoM, pemiath TEKCTOBBIE 3aJaYd C MOMOIUIBIO
JIPOOHO-PALIMOHAIBHBIX YPaBHEHUI.
HepaBencrBa
Bpe3yﬂbmame U3yderus Kypca mamemamuKku ydaujuecs OO0JIJICHDL:

3HATh OMPE/IEIICHNE YUCIOBOTO HEPABEHCTBA C OJIHOM MEPEMEHHOM, YTO Ha3bIBAETCS PEIICHUEM HEPaBEHCTBA C OJHOM MEPEMEHHOM, 4TOo
3HAYUT PEUINTh HEPABEHCTBO, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

MOHUMATh (POPMYIUPOBKY 33/1a4U «PELIUTh HEPABEHCTBOY;

YMETb 3alHChIBATh U YNTATh YHCIOBBIE MPOMEKYTKH, M300paXkaTh UX HA YUCIOBOM MPSMOIA;

peuaTh JIMHEHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOM, pelaTh CUCTEMbI HEPABEHCTB C OJJHOW MEPEMEHHOI;

YMETh MPUMEHATH CBOWCTBA HEPABEHCTBA TP PEUICHUU HEPABEHCTB U UX CHCTEM.
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CremneHb ¢ HeJIbIM MOKAa3aTeJIeM. JJIeMEHThI CTATHCTHKH
B pezynomame uzyuenus kypca mamemamuxu yuaujuecs O0aICHbL:

3HaTh ONPEIECICHUE CTEIICHH C LIEJIBIM U LIEJIBIM OTPULIATEIBHBIM II0KA3aTeJIEM; CBOMCTBA CTENIEHH C LIEIbIM [OKA3aTEIsIMU;

BBITIOJIHATH ACUCTBUSA CO CTENEHSAMU C HATYPAJIBHBIM M LIEJIBIM [OKA3aTEIsIMU;

IIPUBOJUTH YHCJIA K CTAHIAPTHOMY BHY;

3aMMChIBaTh NPUOIMKEHHBIE 3HAYEHMSI YUCEJI, BBITOIHITD JEHCTBUSA HAJl IPUOJIMKEHHBIMU 3HAYEHUSIMU;

cOOMpaTh U TPYNIHPOBATh CTATUCTHYECKUE TAaHHBIC,

CTPOUTH CTOJIOYATHIE U IUHEHHBIE TUarpaMMbl U rpaduKH.
Hcnoab30BaTh NPUOOPETEHHBbIE 3HAHUSA U YMEHUS B IPAKTHYECKOH AeITeIbHOCTH M MOBCEAHEBHOM KU3ZHM IS

BBINIOJIHEHUSI pacueToB MO (opMysaM, COCTaBlI€HUS (OpPMYJ, BBIPAKAIOUIMX 3aBHUCHUMOCTH MEXAY pEaJbHBIMH BEIMYHMHAMU;
HaX0XJACHUS HY>)KHON (pOpMyJIbl B CIIPAaBOYHBIX MaTepualiax;

MOJENUPOBAHUS IPAKTUUECKUX CUTYallMi U UCCIIEJOBAaHUH MTOCTPOSHHBIX MOJENIEH C UCIIOJIb30BaHUEM amnapara aireopsl;

ONMCAHUS 3aBUCUMOCTEH MEXIy (GU3NYECKUMHU BEJIMYMHAMU COOTBETCTBYIOIIMMH (OpMylIaMu NpHU HCCIEAOBAHUU HECIOKHBIX
MPAKTUYECKUX CUTYAIMI; HHTEPIPETAIIUH IPa(QUKOB peabHbIX 3aBUCUMOCTEH .

IlnanupyemMble pe3y/ibTaThl OCBOECHHSI YYEHOT 0 Kypca:
B pe3yabTaTe n3ydeHusi Kypca ajareopsl 9 kiiacca o0yyawmmecs 10JKHbI:

3HATH/MIOHUMATH

=  CyIIECTBO MOHATHS MAaTEMaTHYECKOTO J0Ka3aTeIbCTBA; IPUMEPHI I0OKA3ATEIbCTB;

"  CYIIECTBO MOHSATHS AITOPUTMA; TPUMEPHI aJITOPUTMOB;

" KaK HCIOJB3YIOTCS MaTeMaThudeckue (opMyJsibl, YypaBHCHHs M HEPABEHCTBA; PUMEPHI KX MPUMEHEHUS JIJIsl peIICHUS MAaTeMAaTHIYEeCKUX U
MPaKTUYECKHX 3aJ1ay;

"  KaK MaT€MaTUYECKH OIpeesieHHbIe (DYHKIIMA MOTYT OIIUCHIBATh PeaJIbHbIE 3aBUCUMOCTH; IIPUBOIUTH IPUMEPHI TAKOTO OTTMCAHUS;

"  KaK NOTpeOHOCTH MPAKTUKU IMPUBEIN MAaTEMAaTUUECKYIO HAYKy K HEOOXOJMMOCTH PAaCIIUPEHUS TTOHATHS YHCIIA;

"  BEPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEH OKPYXKAIOIIEro MUPa; MPUMEPhl CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOIOB;

"  KaKkuM 00pa3oM reoMeTpHsl BOSHUKIIA M3 MPAKTHUECKUX 3a]ad 3eMIIeMEpHs; MPHUMEpPhl T€OMETPUUECKUX OOBEKTOB U YTBEPKACHUN O
HUX, BXXHBIX JJIS IPAKTHKU;

= CMBIC/ WJCANM3alliy, IMO3BOJIIONICH pelIaTh 3a/la4yu peaabHON JEHCTBUTEILHOCTH MATEMATHUYECKMMHU METOJaMH, IMPUMEPhI OIMHOOK,
BO3HUKAOIIKX P HICATU3AINH;

APUDOMETHUKA
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yMeThb

. BBIIIOJIHATE YCTHO apI/I(l)MeTI/I‘-IeCKI/Ie HeﬁCTBHﬁ: CJIOKCHHUC W BbIYMTAHWC ABY3HAUHBIX YUCCII U JCCATUIHBIX ,up06e1‘/’1 C IBYMA 3HAKaMu,
YMHOXCHHUC O THO3HAYHBIX YHUCECII, apI/ICpMeTI/I‘-IeCKI/Ie ornepanuvu C OOBIKHOBEHHBIMU I[pO6$IMI/I C OJHO3HAYHBIM 3HAMCHATCJIEM U YHUCIIUTCIIEM,

"  [EepeXOIUTh OT OJHOHM (OPMBI 3aIUCH YHCEN K IPYroM, MPEACTaBIATh NECATUYHYIO JpoOb B BHJIC OOBIKHOBEHHOW W B MPOCTEHIIMX
cirydasax O6I)IKHOB€HHyIO B BUJC HGCﬂTHQHOﬁ, IMPOLUCHTBI — B BHJC I[p06I/I u Z[pO6I) — B BU/JC IIPOLCHTOB; 3allMChIBATh 0oJIbIIME U MAaJIble
YHCIIa ¢ UCTIOIB30BAHUEM LIENIBIX CTETICHEH IECSITKHU;

. BBITIOJIHATH apI/I(i)MCTI/I'-IGCKI/IC HeﬁCTBHH C paiMOHaJIbHBIMU YHCJIaMU, CPAaBHUBATh PAllMOHAJIBHBIC 1 HeﬁCTBHTeHBHbIC qHuciia, HaxoauTh B
HCCJIOKHBIX ClIydasaX 3HAUYCHUSA CTENeHEN ¢ I ESIbIMU IIOKA3aTCIIMU 1 KOpHefI; HaxXoJUThb 3HAYCHHUS YHUCIIOBbBIX BBIpa)KeHPIfI;

- OKpYIUIATh LOCJIBIC YHCIa U JACCATHUYHBIC I[pO6I/I, HaXoauThb HpI/I6J'II/I)KCHI/I$I YHUCCII C HEAOCTATKOM U C I/I36BITKOM, BBIIIOJIHATL OLCHKY
YHCJIOBBIX BBIpa)KeHHﬁ;

- IMOJIb30BATbCA OCHOBHBIMU C€IUHHIAMU TJIIMHBI, MAaCCbl, BPEMCHH, CKOPOCTH, IJIOIIAAH, O6T)€Ma; BbIpaXaTb 0oJee KPYIHBIC €AWHUIIBL
yepes 0oJiee MeNKie U Hao0opoT;

- peuraTtb TCKCTOBBIC 3aa4u, BKIIFOYasd 3aJa4r, CBA3aHHBIC C OTHOIICHUEM U C MTPOMMOPIHUOHATIBHOCTBIO BEJINYHH, )IpO65IMI/I H MMPOLCHTAMU;

HUCII0JIb30BaAThH I[pHOﬁpeTeHHl)le SHAHUA U yMeHHﬂ B HpaKTH‘{eCKOﬁ OEeATCJIbHOCTH U HOBCBJIHBBHOﬁ KU3HU TJIA:

u pemeHI/m HECJIOXHBIX HpaKTquCKHX pvaeTHBIX 3aaa4, B TOM 4YHCJIE C HCIIOJIb30BAHUEM HpI/I HGO6X0)II/IMOCTI/I CHpaBO‘—IHBIX MaTepI/IaJ'IOB,
KaJIbKYJISITOPa, KOMITBIOTEPA;

®  YCTHOW MPUKHUIKH U OIICHKHU PE3yJbTaTa BEIYUCICHHI; IPOBEPKH pe3yiIbTaTa BEIYMCICHUSI C UCIIOJIB30BAHUEM PA3JIMUHBIX TPUEMOB;

"  YHTEpPHpPETAIlMH PE3YJIbTATOB PEIICHUs 3a/lad C YYeTOM OTpPAaHWYCHUH, CBSI3aHHBIX C PEAJbHBIMU CBOMCTBAMU pPacCMAaTPHUBAEMBIX
MPOLECCOB U SIBJICHUI;

AJITEBPA

yMeTb

. COCTaBIISATh OYKBEHHBIC BBIpKEHHSI U (POPMYNIBI MO YCIOBUAM 3a/lad; OCYUIECTBIIATH B BBIPAKEHUAX M (POpMYIaxX YHCIOBBIC
MOJICTAHOBKM U BBINOJHATH COOTBETCTBYIOIINE BBIYHUCICHHS, OCYIIECTBIATH IOJCTAaHOBKY OJHOIO BBIPAXXEHHS B JPYroe; BBIpaXKaThb M3
dbopMyI 0IHY IEpEMEHHYIO Yepe3 OCTaIbHbBIE;

. BBITIOJIHATh OCHOBHBIE JCHCTBHS CO CTENEHSMU C IIEJILIMH IOKa3aTelsiMU, C MHOTOYJIEHAMH M C alreOpandecKuMH JIpoOsSMu;
BBITIOJIHATH PA3JI0KEHNE MHOTOWICHOB HA MHOXKHUTEIH; BBITIOJIHATH TOXK/IECTBEHHbIE TPE0Opa30BaHus PAlMOHABHBIX BBIPAXKEHHIH;

. MPUMEHSTH CBOMCTBA apu(METHUECKUX KBAIPATHBIX KOPHEH /ISl BEIYUCICHHS 3HAUCHUH U TPeoOpa3oBaHUi YHCIOBBIX BBIPAXKCHUH,
COJIep>KalIuX KBaIpaTHbIE KOPHU;

. peliath TMHEeHHbIE, KBaJpaTHbIC YPAaBHEHUS U pallMOHATbHBIC YPABHEHHUSI, CBOSAIINECS K HUM, CUCTEMBI JBYX JIMHEHHBIX ypaBHEHUN
Y HECJIOJKHBIE HEJIMHEIHbIE CUCTEMBI;
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= peuaTh JIMHEMHBIE U KBAJPATHBIC HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI;

. pemaTh TEKCTOBBIE 33aaud aareOpandecKuM METOJIOM, MHTEPIPETHPOBAThH MOJYYCHHBIH pe3yibTatr, MPOBOAUTH OTOOp pEIICHUH,
ucxozs u3 GopMyJIUPOBKY 331a4U;

= n300pakaTh YMCIIa TOYKAaMH Ha KOOPJMHATHOW MPSMOIA;

. ONPEIENATh KOOPJAUHATHI TOYKU IUIOCKOCTH, CTPOUTh TOYKU C 3aJaHHBIMU KOOpAMHATaMH; M300pa’kaTh MHOKECTBO DPELICHHM
JINHEMHOTO HEPABEHCTBA;

. pacro3HaBaTh apuPMETHIECKHAE U TEOMETPUIECKUE TPOTPECCUH; PEeIIaTh 3a/1a4X C IPUMEHEHUEM (POpMyITbl 0OIIEero YieHa U CyMMBI
HECKOJIbKUX MEPBBIX YJICHOB;

. HaXOJUTh 3HAYeHUS (QYHKIUH, 3aJaHHOW (opMysoi, Tabnuiel, rpagukoM MO ee apryMeHTy; HaXOJAWTh 3HAYEHHE apryMeHTa IO
3HAYeHUIO (PYHKIINH, 3aJaHHOM rpaUKOM MM TaOInLEel;

. OTpEENATh CBOWCTBA (YHKIHMU NO €€ rpaduKy; NMPUMEHATh rpapuuecKkue IMpeICTaBICHMs MPH PELIEHUU YpaBHEHUM, CHCTEM,
HEPaBEHCTB;

. ONHUCHIBATH CBOMCTBA M3ydeHHBIX QyHKIMit (y=kX, rae k# 0, y=kx+b, y=x%, y=x°, y :g, y=+x, y=ax*+bx+c, y= ax>+n y= a(x -

m)? ), CTPOHUTH UX TpaduKH;

HCIOJIB30BAaTDh HpHOﬁpeTeHHbIe 3JHAHUA U YMCHUSA B npaKanecxoﬁ ACATECJIbHOCTH U HOBCEHHCBHOﬁ AKU3HU JJI:

. BBITIOJIHEHUSI pacdyeToB Mo (opMysaM, COCTaBICHHSI (OPMYI, BBIPAKAIOUIUX 3aBHUCHUMOCTH MEXAY pealbHbIMU BEIHMUYMHAMU;
HaX0XJACHUS HY>KHOH (OpPMYIIBI B CIPABOYHBIX MaTepHaliax;

. MOJENUPOBAHNUS IPAKTUUECKUX CUTYalMi U NCCIEOBAaHUM MOCTPOSHHBIX MOJENICH C HCIOIb30BaHUEM amnapara anreopsl;

. OTHCAaHUS 3aBHUCUMOCTEH MeXay (U3MUECKHMU BEIMYMHAMU COOTBETCTBYIOIIMMH (DOpPMYIaMU HPHU HUCCIEJOBAaHUM HECIIOXHBIX
MPAKTUYECKUX CUTYaIUH;

. HHTEpIpEeTaK IPaQUKOB pealbHbIX 3aBUCUMOCTEHN MEXy BEIHUNHAMU;

3JEMEHTHI JIOTUKHA, KOMEUHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSITHOCTEM

yMeTh

. MIPOBOJIUTH HECIIOKHBIE JI0KA3aTENIbCTBA, MOJYy4aTh MPOCTEHIINE CIECICTBUS U3 W3BECTHBIX WJIM PAHEE MOJYYEHHBIX YTBEPKICHUM,
OLICHUBAThH JIOTMYECKYIO MPaBUIJIBHOCTh PACCYKJIEHHUM, MCIOJIb30BaTh MPUMEPHI AJI1 WLIIOCTPAUUU U KOHTPHPUMEPHI ISl ONPOBEPKEHUS
YTBEPKIAECHUN;

. W3BJIeKaTh UH(OPMALIMIO, TPEICTABICHHYIO B TaOIUIaX, Ha JUarpammax, rpadukax; COCTaBIsATh TaONMIIbI, CTPOUTH AHATPAMMbl U
rpadukmy;
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- peuarb KOM6I/IHaTOprIC 3aaa4u IyTEM CUCTCMATUUYCCKOTO Hepe6opa BO3MOJXHBIX BAPUAHTOB, 4 TAK)XXC C UCIIOJIb30BAHUCM IIpaBUJIa

YMHOKEHUS;

. BBIUUCIIATH CPETHHAE 3HAYCHUS PE3yJIbTaTOB U3MEPEHNUN;

. HAXOJIUTh YAaCTOTY COOBITHSI, UCIOIb3Ysl COOCTBEHHBIE HAOIIOACHUS ¥ TOTOBBIE CTATHCTUYECKUE TaHHbIC;

= HAXOJIUTh BEPOSITHOCTU CIIyJaHBIX COOBITHI B MPOCTEHUIINX CIyJasiX;

HCII0JIL30BATH NPHOOpeTeHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH M ITOBCeJHEBHOM KM3HM JUISA:

. BBICTPAMBAHUS apTYMEHTAIUH MPH JJOKa3aTelIbCTBE (B (hopMe MOHOJIOTA U IUAJIOTA);

. pacro3HaBaHus JOTMYECKA HEKOPPEKTHBIX PACCyKICHUH;

. 3aIIMCU MAaTEMAaTUYECKUX YTBEPKIACHUH, JOKA3aTEIbCTB;

. aHaJIM3a peaJIbHbIX YMCIIOBBIX IaHHBIX, PEACTABIEHHBIX B BUJE AUarpamMm, rpagukoB, TaOJIHULL;

. pelIeHHs MPaKTUYECKUX 3aJady B MOBCEIHEBHOM M NMpoQecCHOHATbHON AeATENbHOCTH C HCIOJIb30BAHMEM JIEHCTBUN C UMCIAMH,
MIPOLIEHTOB, JUIHH, IUIOIIajiell, 00bEMOB, BpEMEHHU, CKOPOCTH;

. pelieHns yueOHbIX U MPaKTUYECKUX 3ajad, TPeOYyIOIMNX CUCTEMaTHYeCKOro rnepedopa BapuaHToOB;

. CPaBHEHHMsI IIAHCOB HACTYIUICHUS CIy4alHBIX COOBITUN, OLEHKU BEPOSITHOCTH CIY4alHOTO COOBITHS B MPAKTHUUYECKUX CUTYaIUSX,
COTIOCTABJIEHHSI MOJIETH C PEAJIbHOM CUTyaluen;

. MMOHUMAaHUSI CTATUCTUYECKUX YTBEPKICHHI.

2. Conep:kanue y4eGHOI0 mpeaMera.
7 knace

BbipakeHus, TO:KIeCTBA, ypaBHeHud (22 yaca)
UucnoBble BBIpOKEHHS C TepeMeHHbIMU. [lpocteiiimme mnpeoOpa3oBaHUs BBIPAKCHUN. YpaBHEHHE, KOpPEHb YypaBHeHHUs. JIuHelHoe
ypaBHEHUE C OJIHOM MepeMeHHOil. Pelienre TeKCTOBBIX 3a7jau METOI0OM COCTaBJICHUs ypaBHEeHU. CTaTUCTUYECKUE XapaKTePUCTHKU.
®yukuuu (11 yacos)
OyHkusa, obmacte omnpenencHus (QyHkuuu. Berumcnenwe 3HaueHud QyHknuu 1o popmyne. I['padux  pynknuu. [Ipsmas
MIPOMOPLIMOHAIBHOCTD U ee rpaduk. JIuneitnas ¢GyHkius u ee rpaduk.
Crenenb ¢ HaTypaJbHBIM NOKa3areJiem (11 yacos)
CrerneHb ¢ HATYpaIbHBIM NOKa3aTelleM 1 ee cBoiicta. Onuounen. dynxiuu y = x%, y = x
Muorouiensl (17 4yacoB)
Muorounen. CrnoxeHue, BBIMUTaHUE U YMHOYKEHHE MHOTOUYJICHOB. Pa3nojkeHre MHOTOUJICHOB Ha MHOKHUTEIIH.
®opmMyJIbl COKPALIEHHOT0 YMHOxkeHus (19 yacos)
®opmynsl (a + b)? = a> + 2ab + b?, (a + b)® = a® £ 3a’b + 3ab® £ b, (a £ b) (a> + ab + b?) = a® + b’. [Ipumenenue GopMys COKPAILIEHHOTO
YMHOEHUS B MpeoOpa3oBaHUSIX BhIPAKEHUI.

3 ¥ uX rpaduKH.
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Cucrembl TuHeliHBIX ypaBHeHHi (16 4acoB)
Cucrema ypaBHeHuil. PernieHue cucrteMbl AByX JMHEHHBIX YpPAaBHEHUH C JBYMSI NEPEMEHHBIMU U €0 F€OMETPUYECKAsi MHTEPIPETALMSL.
Pemenune TeKCTOBBIX 3a7ja4 METOJIOM COCTABJIEHUS CUCTEM YPABHEHUM.
IloBTOpEeHue (6 4acos)
HpI/I OpraHu3aly TCKYIIECTO U UTOIOBOI'O IMMOBTOPCHUA UCIIOJIB3YIOTCA 3alaHHA U3 pa3aciia <(3aIlaHI/IH IJIA TIOBTOPCHU A

8 kurace

Panuonanbubie Apodu (21 4)
PannonaneHas apoOb. OCHOBHOE CBOWCTBO JpoOM, cokpaiieHue apoOeil.ToxkIecTBeHHble MpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKCHUMH.
OyHKIUSA U ee Tpaduk.
KBanpatubie kopau (18 u)
[Tonsatue o0 wuppanuoHadbHBIX unciax. OOmmMe cBeneHUs O JEHCTBUTENbHBIX 4mcliax. KsampaTHbiii kopeHb. [loHSATHE O HaxOXIEHUU
NpUOIMHKEHHOTO 3HAu€HUsl KBajpaTHOro KopHs. CBoicTBa KBaapaTHbIX KOopHeW. [IpeoOpa3oBaHusl BbIpaK€HUM, COJEpKalMX KBaJpaTHbIE
KOpHU. OyHKIMSA y = \lx, ee cBoiicTBa 1 rpaduk.
KBanpartubie ypaBHenus (21 1)
KBanpatHoe ypaBHeHune. @opmyisia KOpHEH KBaJpaTHOrO ypaBHEHHs. PellleHne palMoHalbHBIX ypaBHEHHWH. PemieHue 3amad, mpuBOIAIIUX K
KBaJPaTHBIM YPAaBHEHUSAM U IPOCTEUIINM PAMOHAIBHBIM YPABHEHUSIM.
HepaBenctBa (17 4)
UucnoBble HEPaBEHCTBA U UX cBOMcTBA. [louneHHOE ClIo’KeHNE U YMHOKEHHE YHCIIOBBIX HEpaBEHCTB. [lorpenHocTs 1 TOUHOCTh MPUOIMKEHHUS.
JInHeiiHbIe HEpaBEHCTBA ¢ OJHON EPEMEHHOMN U UX CUCTEMBI.
CreneHb ¢ 1eJbIM MOKa3aTeJaeM. JjeMeHThbI cTaTucTHuKH (13 yacoB)
Crenenb ¢ UeJbIM IOKazareiaeM M ee cBoiictBa. CraHmapTHbIii Buj uucia. HauanbHble cBefeHHs 00 OpraHM3alUd CTaTHCTUYECKUX
HUCCIIEJOBAHUM.
IoBTOpenue ( 12 yaco)

COJEPKAHUE OBYYEHMA 9 knace
I'napa I. KBagpatuunasa pynkuus (22 yaca)
®yuxuus. Cpoiicta QpyHkuuit. KBagpaTHblii TpexuieH. PasioxkeHune KBaJpaTHOTO TpexdieHa Ha MHOkuUTen. DyHkuus y = ax’ + bx + ¢,
e€ cBoiicTBa u rpaduk. HepaBeHcTBa BTOpO# CTENEHH € OJJHOM MepeMEeHHOM. MeTo1 MIHTepBaJIoB.
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esb: pacmpuTh CBeIEHHUS O CBOMCTBAaX (DYHKIMN, O3HAKOMHUTH O0YJaIOLINXCS CO CBOWCTBAMH U Irpa)MKOM KBaJAPATUYHON (PYHKIIHMH,
c(opMHpPOBATh YMEHHE PEIaTh HEPABEHCTBA BU/A ax” + bx + ¢>0 ax* + bx + ¢<0, rae a# 0.

B Hawane Tembl cucTeMaTU3HpYIOTCS cBeneHHs O (yHKumsax. IIOBTOPSIOTCS OCHOBHBIE TOHSTHSA: (QYHKIHS, apryMEHT, OOJIacTh
ompenenenus: GyHKUUHU, Tpaduk. J[aroTcs MOHATHS O BO3PACTaHWU W YOBIBAaHMM (PYHKIMH, NMPOMEXKYTKaX 3HAKOMOCTOSIHCTBA. TeM caMbIM
co3maeTcs 0a3a JJIsl YCBOGHHUSI CBOWCTB KBaJpaTHMYHOW M CTENEHHOW (YHKIMHA, a Tarke Uil JaTbHEHIIero yriayOieHus (yHKIMOHAIBHBIX
MIpeICTaBICHUI NTPU U3yYEHUH Kypca aiareOpbl M Hayasl aHalIu3a.

dopMHpOBaHUEe YMEHHUH pellaTh HEPaBEHCTBA BUAa ax> + bx + ¢>0 ax? + bx + ¢<0, rae a# 0, OCyIECTBIAETCS C ONOPOi HA CBEICHHUS O
rpaduke kBaapaTUUHON QYHKIMH (HalpaBiieHUE BETBEH MapadoJibl €€ pacoioKeHNe OTHOCUTENBHO ocH OX).

OObyuaromuecs 3HaKOMSITCSI ¢ METOJIOM UHTEPBAJIOB, C MOMOIIBI0 KOTOPOTO PEIIAIOTCS HECIOKHbIE PalllOHAIbHbIE HEPABEHCTBA.

OOyuaromuyecs 3HaKOMATCS CO CBOWCTBAMHU CTETIEHHOM (PyHKIMM y=X" IPU YETHOM M HEYETHOM HATypaJlbHOM IOKa3aTelse n.. BBoaurcs
NOHATHE KOPHSA n-if cTemenn. OOydaromuecs JOJKHBI MOHMMATh CMBICT 3ammced Buaa 3/—27, 481. OHM TONydaloT TpencTaBleHHE O
HaXO0XJICHUH 3HaYCHHI KOPHS C MOMOIIBIO KaJbKYJISATOPa, IPUYEeM BbIpA0OTKA COOTBETCTBYIOIIMX YMEHUI HEe TpeOyeTcsl.

2. Crenennas pynkuus. Kopennb n -if crenenu ( 3 yaca)

UYernas u HeueTHas pyHkuus. OyHkius y = x". OnpeneneHue KOpHs n-i cTeneHy. BerunciaeHne KopHei n -if creneHu.

Ilesb: BBECTH NOHATHE KOPHSA N - CTETICHM.

B nanHOl Teme mpojoyKaeTcss M3ydeHUuEe CBOMCTB (DYHKIMIl: BBOAATCA MOHSTHUS YETHOM M HEYETHON (DYHKIMHM, paccMaTpUBaIOTCS
CBOMCTBA CTETMICHHOW (PYHKIIMM C HaTypaJbHBIM TOKa3arenaeM. M3ydeHrne KOpHEH orpaHWYMBACTCs BBEACHUEM IMOHSATHS KOPHS N-U CTEIICHU H
BBITIOJTHEHUEM HECJIOKHBIX 3a/IaHUI Ha BBIYMCIICHUE KOPHEH N-i CTENEHHU, B YaCTHOCTU KYOMYECKUX KOPHEH.

CBoiicTBa KOpHEH N-U CTETEHU, MOHATHE CTEIIEHU C PAIlMOHAIBHBIM MOKA3aTelieM U €€ CBOWCTBA HE M3y4aloTCsA. DTOT MaTepual OyaeT
PaccCMOTpPEH B CTApILIEH IIKOJIE.

I'naBa II. YpaBHeHus1 1 HepaBeHCTBA € 0JHOM NepeMeHHoii (14 yacoB)

Ilensie ypaBHEeHMs. YpaBHEHUE C ABYMsI NEpeMEHHBIMH M ero rpaduk. CUCTEMbl ypaBHEHHUM BTOpOMl cTemeHu. Pemenue 3amad c
IIOMOIIBIO CUCTEM YPAaBHEHUI BTOPOM CTEIICHHU.

Ilesas: cuctemarn3upoBaTh U 00OOIIUTH CBEJCHUS O PEIIEHUU LIENbIX ¢ OJHOU MmepeMeHHoH, BeipaboTaTh ymMeHue pemars npocreimue
CUCTEMBI, COJEPKAIUE yPAaBHEHUE BTOPOM CTEICHH C ABYMS IEPEMEHHBIMH, U TEKCTOBBIE 3aJa4d C MOMOILBIO COCTABICHUS TaKUX CHUCTEM;
BbIpabOTaTh YMEHHE pellaTh IPOCTEHIINE CUCTEMBI, COJEpKaLe YpaBHEHHE BTOPON CTENEHHU C IByMs MEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4H C
IIOMOIIBIO COCTABJIECHUS TAKUX CUCTEM.

I'nasa III. YpaBHeHusi 1 HepaBeHCTBA ¢ ABYMs nepeMeHHbIMH (17 yacoB)

Hean: BripaGotaTh yMeHHE pellaTh MPOCTEHIINE CUCTEMBI, COAEpIKaIlMe ypaBHEHHME BTOPOM CTENEHU C JIByMs IEPEMEHHBIMH, U
HEpaBecTBa C JIBYMsI MEpEeMEHHbIMU. TEeKCTOBBbIE 3a7jauyll C TIOMOIIbIO COCTaBJIEHUSI TAKMX CHCTEM; BbIpabOTaTh YMEHHUE pellaTh MpocTeHiine
CHCTEMBI, COJEPKAILNE YPaBHEHUE BTOPOU CTENEHU € JBYMs IEPEMEHHBIMU, U TEKCTOBBIE 33/1a4M C IOMOIIBIO COCTaBICHHS TAKUX CHUCTEM.
I'maBa IV. Apnpmernyeckas u reomerpuyeckas nporpeccuu (15 yacosn)
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Apudmernueckas u reomerpuueckas mnporpeccud. PopMmynbl n-ro WieHa W CyMMBI HEpPBBIX N WIEHOB Hporpeccuu. beckoHeuyHO
yOBIBaroOIasi FeOMETPUYECKAst TPOrPECCHS.

Heasn: nate moHATH 00 apu(METHUECKONW U TEOMETPUIECKOH MPOTPECCHIX KaK YUCIOBBIX MOCIEOBATEILHOCTX 0COO0TO BUIA.

IIpy m3ydeHMM TeMbl BBOJUTCS IIOHATHE IIOCIEIOBATEIBHOCTH, PAa3bACHIETCS CMBICI TEPMHMHA «N-U 4WIEH MOCIEA0BATEIBHOCTIY,
BBIpa0aTHIBACTCS YMEHHE HCIIOJIBb30BaTh MHJCKCHOE O0O3HAa4YeHHE. DTH CBEIEHHSI HOCAT BCIIOMOTATEIbHBIN XapaKTep W HMCHOJB3YIOTCS IS
M3ydeHHsl apu(METHUECKOW M TeoMEeTpUYecKoil mporpeccuii.Pabora ¢ gopMmynamu n-ro wieHa ¥ CyMMBI NEPBBIX N YWICHOB IPOTPECCHH,
MIOMHMO CBOETO OCHOBHOTO HAa3HAYEHHs, IO3BOJIIET HEOJHOKPATHO BO3BPAINATHCS K BBIYMCICHHSM, TOXICCTBEHHBIM IPEOOpPa30BAHUSIM,
pELICHNIO ypaBHEHUM, HEPaBEHCTB, CHCTEM. PaccMaTpHBalOTCS XapaKTEpUCTHYECKHE CBOMCTBA apu(PMETHYECKOM U TreoMeTpH4ecKOn
MIPOTPECCUM, YTO MO3BOJISAET PACIIUPUTD KPYT IIpeAaracMplx 3a/1a4.

I'naBa V. JieMeHTbl KOMOMHATOPUKHU U TeopuH BeposiTHOcTel (14 yacoB)

Komb6unatopHoe npaBuio ymHokeHus. [lepectanoBku, pazMmerienusi, couetanus. OTHOCUTENbHAS 4acTOTa U BEPOSITHOCTh CIy4allHOTO
COOBITHSL.

Heab: o3HaKOMHUTH OOYYAIOIIMXCS C MOHSATHUSMHM TEPECTAHOBKH, Pa3MEILEHUs, COYETaHHs M COOTBETCTBYIOIIMMH (GopMyaaMu JUis
MoJicyeTa UX YMCia; BBECTH MOHATHS OTHOCUTEIFHOM YacTOThI U BEPOSATHOCTHU CIIY4allHOTO COOBITHS.

N3ydeHne TeMbl HAaUMHAETCS C peUIeHHs 3aa4, B KOTOPhIX TpeOyeTcsi COCTaBUTh T€ UM MHbIE KOMOMHAIIMU JIEMEHTOB U. TIOJICUUTATh UX
yrcio. Pa3bscHsercss KoOMOMHATOPHOE MPAaBUIIO YMHOKEHHUS, KOTOPOE MCIOJHATCS B AalbHEHIIEM MpHU BbIBOJE (GOpMyI AJs MOACYETA YUCIIa
[IEPECTAHOBOK, pa3MelleHUi U codeTaHuil. [Ipy n3yyeHun naHHOro Marepuanga HeoOX0IUMO OOpaTUTh BHUMaHUE O0YyJaroIUXCsl Ha pa3Inuue
MOHATUH «pa3MELICHUE) U «COUYETaHue», CPOPMUPOBATH Y HUX YMEHHUE OIPEeIIATh, O KAKOM BHJe KOMOMHALIMI HJIET peyb B 3a/1a4e.
IToBTOpenue (17 yacoB)

Hean: [ToBTopenue, 0000IIEHNE U CUCTEMAaTH3alMs 3HAHUH, YMEHUI W HaBBIKOB 3a KypcC aareOpbl OCHOBHOM 00111e00pa30BaTeIbHON
LIKOJI
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3. TemaTuyeckoe IIAHMPOBAHUE

7 Raacce
Ne paznena HaumeHoBaHue pa3ieioB U TeM Moayab BocUTATEIbHOM MPOrpaMMbl Pabouas
U TeM nporpamma (J4achl) KonTposbHbie
padoThl
€Hb 3HaHWU. MeXlyHapOIHbIN JIEHb 2
1 BeIpaxenue, TOXIECTBA, ypaBHEHHE A yHap 22
pacrpocTpaHeHusi TPaMOTHOCTH.
Ypok «IKkonoruueckre mpooIeMbl B 1
CTaTUCTUKE)
2 OyHKIINA 11
HaTennekryaibHbie
WHTEPHET — KOHKYPCHI 0 MaTeMaTHKe
[IatumunyTKH Ha ypokax: CTaTHCTHKA U 1
3 CreneHb ¢ HATypaJbHBIM MOKa3aTEIEM 30K UnTenneKkTyanbHble MHTEPHET — 11
KOHKYPCBHI IT0 MaTEMaTHKE
BoccoenuHenwust 2
4 MHoro4neHbI A 17
Poccun u KpbiMa, craticTrka
HNHTennekTyanbHble 2
5 DopMyIbI COKPAIIEHHOTO YMHOXKEHUS 19
WHTEPHET — KOHKYPCHI IO MAaTEMATHKE
Boccoeaunenus 1
. . Poccun u Kpbima, craticTrka
6 Cucrembl TUHEHHBIX YPAaBHEHUI 16
Ypok uccienoBaHue
«HepaBeHCTBO B KOCMOCEY
7 HOBTOpeHHe [poeKT: «Bkiag MaTeMaTHKOB B n06e/:[y» 6 1
102
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8 kiaacc

Moayab BocUTATEIbHOM POrpaMMbl KonunuectBo
Pabouast mporpamMmma
Ne Pasnen KOHTPOJIbHBIX
(uacer)
pabort
1 PanmonansHbIe ApoOH enb 3Hannii. MeXIyHapOAHBIA JeHb 1 )
pacrpocTpaHeHusi TPaMOTHOCTH.
2 Ypok «DKomorudeckne mpodIemMsl B
KBanpaTtHbie KopHU craTucTHKe» MHTeeKTyaabHble 18 2
HMHTCPHET — KOHKYPCBI 110 MAaTEMATHKE
3 [TarnmuHyTKH Ha ypokax: CTaTHCTHKA U
KBagparasie ypaBHEHUS 30X NHTemuIeKTyalIbHbIe HHTEPHET — 21 2
KOHKYPCBI IO MaTeMaTHKE
4 Boccoemunenus
HepasenctBa A 17 2
Poccun u Kpbima, ctatucTuka
5 CreneHp C 1ENbIM IOKA3aTeNIeM. OJIEMEHTHI HurennekryanbHbie 13 |
CTaTUCTUKU HUHTEPHET — KOHKYPCHBI 10 MaTEMATHUKE
6 Boccoennnaenus
Poccuu u Kpeima, cratuctuka
[ToBTOpenue PHIM8, 12 1
Ypok uccieioBaHue
«HepaBeHCTBO B KOCMOCEY
Hroro 102 10
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9 kaacc

Ne Conepxxanue matepuajia Monyab BoCIuTaTEIbHOM Pabouas KounuecTBo
MPOrpamMmmbl nporpamMmma KOHTPOJIbHBIX
padoTt
IToBTOpPEHUE Jenb 3HaHni. MexyHapoJHbIH 3
JICHb PacIpoOCTPaHCHHSI
PaMOTHOCTH.
1 Ksagpatuunas QyHkius Ypok «DKoa0ruueckre mpoodaeMbl B 22 2
CTaTHCTHKE
MHTennekryanbHbie
WHTEPHET — KOHKYPCHI 110 MATEMAaTHKE
2 YpaBHEHUS M1 HEPABEHCTBA ¢ OJHOM IEPEMEHHOMN [TaTMMUHYTKH Ha ypOKax: 14 2
Cratucruka u 302K
WuTennekryanbHble HHTEPHET —
KOHKYPCBI TI0 MaTeMaTHKe
3 YpaBHEHUs M1 HEPABEHCTBA C IBYMS Boccoenunenns 17 1
IIePEMEHHBIMHU Poccun u KpbiMa, cratrcTrka
4 Apudmernueckas U reoMeTpHUEcKas MPOrpeccuu HuremekryanbHbie 15 2
WHTEPHET — KOHKYPCHI 110
MaTEeMaTHKE
5 DeMeHTbl KOMOMHATOPUKHU U TCOPUHU Boccoemunenus 14 1
BEPOSITHOCTEH Poccun u Kpeima, cratuctuka
Ypok uccienoBaHue
«HepaBeHCTBO B KOCMOCEY
6 HOBTopeHHe [poeKT: «BKIaj MaTeMaTHKOB B TIOOEIY» 17 1
Bcero: 102 9
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