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ITosicHuTeIbHAA 3alIMCKA
[IporpamMma naHHOTO MEKTUBHOTO Kypca OPUEHTUPOBAHA HA pPACCMOTPEHHUE OTAEIBHBIX
BOIIPOCOB MaTEMaTHUKH, KOTOPbIE BXOJAT B COJIEpKaHUE TOCYAAPCTBEHHOM HTOrOBOH aTTecTaluu
10 MaTEMAaTHKE 3a KypC OCHOBHOM WIKOJIBI. Kypc NONOIHSAET M pa3BUBAET IIKOJIBHBINA KypC
MaTEeMaTHKH, a TAKKE ABJISIETCS MH(MOPMALIMOHHON OIEPKKOH lasibHelIero oopa3zoBaHus B
CTaplleH MKOJe
Pabouas nporpaMMa cocTaBiieHa Ha OCHOBE CJIEAYIOIIHUX TOKYMEHTOB:

e 3akoH Poccwuiickoit @eaepanmu Ne 273-03 «O6 odpazoBanum B Poccuiickoit
denepanum» ot 29.12.2012;

e [Ipuka3z MunucrepcTBa ob6pazoBanus U Hayku Poccuiickoit @enepanum ot 17.12.2010 Neo
1897 «O06 yTBepkIeHUN U BBEJICHUH JIeCTBUE (eIepaTbHOTO roCy1apCTBEHHOTO
00pa30BaTeNLHOrO CTAHJApTa OCHOBHOI'O OOILEro 00pa3oBaHMsD)

e npuka3z MunHucTepcTBa 00pazoBanus U Hayku Poccuiickoit denepanuu Ne 1577 ot
31.12.2015 ronma «O BHeceHUH U3MEHEHUI B (heepabHbIN TOCY1apCTBEHHBIN
00pa3oBaTeNbHbIA CTaHIAPT OCHOBHOT'O 00I1ero 00pa30BaHus, YTBEP)KACHHbII IPUKa30M
MunuctepcrBa oOpasoBanus 1 Hayku Poccuiickoit ®enepaunu ot 17 nexadbps 2010 r.
Nel1897» (3apeructpupoBan B Muntocte Poccun 02.02.2016 Ne 40937);

e (OOpa3oBatenbHas nporpamma mKkoJsl ['apmonus;

e VYyeOHBbIH TuIaH 1IKOJbI ["apMoHMS;

e JlokanpHbIil aKT 0 pabouelt mporpaMme nejarora KoJibl ['apMOHUS B COOTBETCTBUU C
tpedoBanusimu GI'OC O0O0.

Pabouas nporpaMMa BBIIIOJIHSET JJBE€ OCHOBHBIE (YHKILIUU.

e MWudopmanmoHHO-MeTOANYeCKAs  (QYHKIHUS  [O3BOJSET  BCEM  y4acTHUKaM
00pa30oBaTeNLHOrO Mpolecca MONYYUTh MPEACTaBICHUE O LENAX, COACp KaHUH, OoOIIen
CTpaTeruu OOY4YeHHs, BOCIMTAHUS M Pa3BUTUS Yy4yalllUXCs CPEICTBAMH JIaHHOTO
y4ueOHOro NnpeaMeTa.

e OpraHM3auMOHHO-IUVIAHWpYOIAA (YHKUMSA TpPEeIyCMaTPUBACT BBIJCJICHUE 3TAINOB

o0yudeHus1, CTpPYKTypHUpOBaHHE Y4eOHOro MaTepuraia, OIpe/IeIeHUe ero KOJINYeCTBEHHbBIX
M KAueCTBEHHBIX XapaKTEPUCTHK Ha KaXKIOM M3 JTaloB, B TOM 4YHUCIE JUIS
COJIEPIKaTEIbHOIO HAIIOJHEHUS IPOMEKYTOUHON aTTeCTAllMU yYaIIUXCS.
Pabouas mnporpamma ormnpenenseT HMHBApUAHTHYIO (00s3aTenbHY0) dYacTh Yy4eOHOro
Kypca, TO €CTh IepeueHb BOIPOCOB, KOTOPHIE MOJUIEkKAT 00A3aT€IbHOMY H3YUEHUIO B
LIKOJIE M BKJIIOYAET MaTepuall, CO3JAIOLIMIl OCHOBY MaT€MaTU4YECKOW I'PaMOTHOCTH.
PaGouass nmporpamma  coAeHCTBYeT COXpPaHEHHIO E€IUHOTO  00pa3oBaTEIbHOTO
IIPOCTPAHCTBA, HE CKOBBbIBasi TBOPUECKONM WMHMIIMATUBBI YUUTENs,, W HPEIOCTABISAET
BO3MOXHOCTH Ul PeaIu3allii pa3INyHbIX I10X0/0B K IOCTPOCHHIO YUeOHOI0 Kypca.

O0mas xapakrepucTuka yueOHOro Kypca
MaremMaTHKa SBJISI€TCS OJTHUM M3 OCHOBHBIX, CHCTEMOOOPA3YIOIIUX MTPEIMETOB

HIKOJILHOTO 00pa3oBaHus. Takoe MecTo MaTeMaTHUKU CPeIU MIKOJIbHBIX MPEIMETOB

00ycioBaMBaeT U €€ 0coOYI0 pOJIb C TOYKU 3PEHUSI BCECTOPOHHETO PAa3BUTHUS JINYHOCTU

yuamuxcs. [Tpy 3ToM KOrHUTHBHAsS COCTABIIAIONIAs JAHHOIO Kypca M03BOJIIET 00eCeunTh

KakK TpeOyeMblif TOCYAapCTBEHHBIM CTaHIAPTOM HEOOXOAUMBINA YPOBEHb MaTeMaTHYECKON

HOJTrOTOBKH, TaK U OBBIILICHHBIN YPOBEHb, SBISIOMIMNACS JOCTATOYHBIM JUIS YTITYOJIEHHOTO

W3Yy4EHHUs IIPEeIMeETa.

BwMmecte ¢ TeM 0ueBUAHO, YTO MOJOKEHUE ¢ 00yYeHHEM IpeaMeTy «MaTemaTrukay B

OCHOBHOMH ILIKOJIE TPEOyeT K cebe caMoro cepbE3HOr0 BHUMAHUA. AHAIN3 COCTOSTHUS

NPEernoJIaBaHMsI CBUIETENbCTBYET, UTO MIKOJIAa HE TIOJHOCTHIO 00eCIeunBaeT

(YHKIMOHAIBHYIO TPAMOTHOCTD YYaIllUXCSl.

Jlenasi MOMBITKY HAMTH MYTH pEIIEHUs YKa3aHHBIX MPOOJIEM, aBTOPBI HE MOTYT HE YUUTHIBATh
Y COBPEMEHHBIE AUIAKTUKO-TICUXOJIOTMYECKHE TEHACHIINH, CBSI3aHHBIE C BAPUATHBHBIM
pasBuBaromKUM oopazoBanueM u TpedoBanusimMu OI'OC.



A. JINYHOCTHO OPUEHTUPOBAHHBIE MIPUHIIUIBI: TPUHIINI AJANTUBHOCTH; PUHIIUI
pa3BUTHS; IPUHLIUT KOM(OPTHOCTH TMpoliecca 00yIeHHUS.

b. KynbrypHO opueHTHpOBaHHBIC TPUHIIUIIBI: MPUHIUI [IETIOCTHON KapTUHBI MUPA;
NPUHIAI LEIOCTHOCTH COJIePKAaHUsI 00pa30BaHUs;, IPHUHLUI CUCTEMATUYHOCTH; IPUHIIHIT
CMBICJIOBOT'O OTHOIICHUSI K MUPY; IPUHIIUI OPUEHTUPOBOYHON (DYHKIIUU 3HAHUI; PUHIUIT
OTIOPBI Ha KYJBTYPY KaK MHPOBO33PEHHE U KaK KYJIbTYPHBIN CTEPEOTHIIL.

B. JlesiTensHOCTHO OPUEHTUPOBAHHbBIE MPUHIUIIBL: IPUHITUI 00YUEHHUSI 1A TEIbHOCTH;
NPUHIHI YIIPABJIIEMOTO MEPEX0/ia OT JAeSITeIbHOCTH B y4eOHOW CUTYalluH K AESITEIbHOCTH B
YKU3HEHHOM CUTYyalluu; MPUHIIMII [IEPeX0/ia OT COBMECTHON yuyeOHO-T03HABATEIbHOMN
JeSITEILHOCTH K CAMOCTOSITEIIbHOM JeSITEIbHOCTH y4alerocs (30Ha OJIMKalIero pa3BuTHs);
MIPUHIIMII OTIOPBI Ha MPOIIECCHl CIIOHTAHHOTO Pa3BUTHS; TPUHLIUI (POPMUPOBAHUS MOTPEOHOCTH B
TBOPYECTBE M YMEHUN TBOPUYECTBA.

B ocHOBe mocTpoeHUs JaHHOTO Kypca JIEKUT Uiesl TyMaHU3alul 00y4YeHHs,
COOTBETCTBYIOIIAS] COBPEMEHHBIM TPE/ICTABICHUSIM O IIEISX NIKOJIBHOTO 00pa30BaHUS U
yaensonas ocoboe BHUMaHHe TUYHOCTH YUCHHKA, €0 HHTEpecaM U CIIOCOOHOCTSIM.
[Ipennaraemspiii Kypc MO3BOJISET 00ECIIEYUTh (POPMHUPOBAHNE KaK MPEAMETHBIX YMEHUH, TaK U
YHHUBEPCATbHBIX YUEOHBIX JEHCTBUI IIKOIBHUKOB, a TAKXKE CIIOCOOCTBYET JOCTUKECHHUIO
onpenenéHHbIx BO @I'OC MTUYHOCTHBIX pe3yabTaTOB, KOTOPHIE B TAIbHEHIIIEM ITO3BOJISAT
yUYaluMcs MPUMEHSTh TIOTyYeHHbIC 3HAHUS U YMEHUS JUIS PEIICHUS PA3IUYHBIX )KU3HEHHBIX
3azad.

Leapb Kypca: okazaHue MOMOIIU YYaIIMMCs B BRIOOpE JalibHEHIIero npoduis o0y4eHus B
CTapIIeH IIKOJE: CO3JaHWE YCIOBHM JUIsl caMOpeaau3alliy y4Jalluxcs B Tpolecce y4eOHOM
NESTENIbHOCTH, PAa3BUTHE MAaTEMaTUYECKUX, WHTEIIEKTYyadbHBIX CIOCOOHOCTEH ydalumxcs,
00001IEHHBIX YMCTBEHHBIX YMEHUH.

JUis MOCTMXKEHHUsl MOCTaBJICHHBIX LieJel B Ipolecce OOy4YeHHs PEIIAloTCs CIeIyolue
3aja4u:

1. Pacmupenue u yriy0iaeHHe KOIBHOTO Kypca MaTeMaTHKH.

2. AKTyanusanusi, cuUcTeMaru3auuss U 0000IleHue 3HAHUW Yydaluxcs 10
MaTeMaTHKe.

3. ®opmupoBaHWE Yy YYAIIUXCA IMOHMMAHHUS pOJIM MaTEeMAaTUYECKUX 3HAHWHA Kak
MHCTPYMEHTA, TIO3BOJISIFOILETO BHIOpATh JYUIIUI BApUAHT ACUCTBUI U3 MHOTHMX BO3MOXHBIX.

4. PazBuTHe HHTEpECA YIAIIUXCS K M3YYCHUIO MAaTEeMaTHKH.

5. Pacmpenuie Hay4HOTr o Kpyro3opa y4amuxcsl.

6. OOy4eHHe ydaluxcsi PEHICHUI0 YYeOHBIX M KU3HEHHBIX MpoOJeM, crocodaM aHain3a
uH(pOpMaLnK, I0JTy4aeMOi B pa3HbIX Gopmax.

7. ®opMUpOBaHHME MOHATUS O MaTEMaTHYECKMX METOAaX IMPH PELICHUH CIIO0XKHBIX
MaTeMaTHYECKUX 3ajiau.

8. OpueHTHpOBaHUE ydalIUXCsi Ha MpodeccuH, CYIIECTBEHHBIM 00pa3oM CBSI3aHHBIE C
MaTeMaTUKOM.

[Tpu u3yyeHnn JaHHOTO Kypca KOHTPOJIBHBIE PAa0OTHI HE 3aINTaHMPOBAHBI.

Coaep:xanue Kypca
Yucya 1 BLIYUCIEHHUS

Yucna: HaTypajabpHbIE, PAllUOHAIBHBIE, HppalnoOHaIbHbIE. COOTBETCTBUS MEXK1Y YNCIAMU U
KOOpAMHATAMH Ha KOOPAMHATHOM Jiy4de. CpaBHeHHE ynceln. CTaHaapTHAs 3alMCh YUCEIL.
CpaBHeHuE KBaJpaTHBIX KOPHEN U pallMOHAJIBbHBIX yncen. [lonsaTue nporenra. TekcToBbie
3aJja4uM Ha IPOLEHTHI, IPOOH, OTHOILIEHUS, TPOTIOPIMOHANBHOCTE. OKpYTIeHHE YUCEIL.

AuredOpanveckue BbIPpaKeHUs

Bripaxenus, Toxaecta. Obmacth onpenenenus BeipakeHuil. CocraBneHre OyKBEHHBIX
BBIPAXXEHHUM, MO 3a7a4aM WJIu 110 yeptexxkam. OgHowieHsl. MHOTOUsIEHBI. JlecTBHS C



OJHOYJICHAMH U MHOT'OYJICHaAMU. q)OpMYJ'IBI COKpPalI€CHHOT'O YMHOKCHUA. Paznoxenue
MHOTOYJICHOB Ha MHOuTeH. CokparieHnue anredpandeckux apooeit. [IpeodpazoBanue
YHCIIOBBIX BBIPOKEHHM, COJICPKALIIX KBAPATHBIC KOPHH.

YpaBHeHus, cucTeMbl YPaBHEHU I

YpaBHeHuUs ¢ 0OHOM nepeMeHHoU. KBaaparTHble ypaBHeHus. McciienoBannue KBaapaTHBIX
ypaBHeHMH. J[poOHO-paliOHaIbHBIE YPaBHEHUS. Y PaBHEHUS C IByMs IepeMeHHbIMH. CHCTEMBbI
yYpaBHEHUH. 3ajau, PeIIacMbl€ C IIOMOILBIO YPABHEHHUM UM CUCTEM ypaBHEHUI.

HepaBeHCTBa, CUCTEMBI HEPABCHCTB

Hepasenctsa ¢ onHoi nepemeHHoN. CrucTeMbl HepaBeHCTB. MHOKECTBO PEIICHUH KBaJApaTHOTO
HEpaBEHCTBA.

IMocsienoBaTEIbLHOCTH H IPOTPECCHH

[TocnenosarensHoctu. [Iporpeccun. PexyppenTHbie popmyinbl. 3a1auu, periaeMble ¢ TOMOIIbIO
IIPOrPECCU.

DOyHKIUHA

OYHKIHH, apryMeHT (QYHKINU, 00IacTh ONpe/eseHus, cBoiicTBa GpyHkuuid. Hynu QyHkumm.
MakcumanbHO€ 1 MUHMMaJIbHOE 3HaueHue. Urenne rpapukoB GyHkiuit. OcobeHHOCTH
pacMoI0kKeHUs B KOOPAUHATHOM MJI0CKOCTH TpadUKOB HEKOTOPBIX (PYHKIIN B 3aBUCUMOCTH OT
3HAYCHHS TAPAMETPOB, BXOASIIUX B (hOPMYIIbl. 3aBUCUMOCTb MEXK/1y BETMYHMHAMMU.

TecToBbIe 3a71aun

3amauyn Ha IPOLIEHTHI, Ha IBIKEHHUE, paboTy. 3a1aun Ha cMecH U ciuiaBbl. COCTaBlIeHUE
ypaBHEHUH K 3aJ1a4yaM

CT&TI/ICTI/IKa n BGPOHTHOCTI).
Mopna, MenuaHna, cpentnee apudmerrndeckoe. CTaTUCTUYECKUE XapaKTEPUCTHKHU. PerieHue 3amad.
I'eomeTpuueckue 3ag1a4u

TpeyronbHUKY, YETHIPEXYTOJIbHUKHU. PaBEeHCTBO TpeyroibHUKOB, 1o100ue. DopMyIibl TUI0IIA M.
[TponopunonanbHbie 0Tpe3ku. OKPY>KHOCTH. YTIUIbI: BHUCAHHBIE U LIEHTPAJIBHBIE.

I[lnanupyemMblie pe3yabTaThbl H3y4YeHHs] Y4eOHOT0 npeaMera (JIMYHOCTHDbIE,
MeTamnpeaMeTHbIE U MIPeJAMeTHbIE Pe3yJIbTAaThl 0CBOCHUS Y4eOHOI0 NpeaMeTa, Kypca)

H3yuenue mamemamuku ¢ OCHOGHOU WIKONE 0Aem 603MOMCHOCHIL 00YUAIOUWUMCA 00CIMUYD
Ce0yIouUx pe3yibmamos:

1. B HanpaBJ/ieHNH JJMYHOCTHOIO PA3BUTHSL:

* YMEHHUE SICHO, TOYHO, I'PaMOTHO H3JIaraThb CBOM MBICIM B YCTHOW U NHCbMEHHOH (Qopme,
MOHUMATh CMBICI TIOCTaBJICHHOMN 3a7au, BBICTPAMBATH apTyMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDBI;

* KPUTHUYHOCTH MBIIUICHUS, YMEHUE PACIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTIIMYATh TUIOTE3Y OT (aKTa;

* IIpeJICTaBJICHNE O MAaTEeMAaTHYECKOI HayKe Kak cepe 4enoBeUeCcCKon e TeIbHOCTH, 00 dTamax
ee

pa3BUTHS, O €€ 3HAUMMOCTH VISl Pa3BUTHS LIUBUIIM3AIUY;

* KpEaTUBHOCTb MBIIIJICHUS,, WHUIMATHBA, HAaXOJYMBOCTh, AKTHUBHOCTh TIPU pPELICHUH
MaTeMaTHUYECKUX 3aay;

* YMEHHE KOHTPOJIUPOBAThH MPOIECC U PE3YNbTAT yueOHOI MaTeMaTHYeCKON e TeNbHOCTH;



* CIIOCOOHOCTh K SMOLIMOHAJIBHOMY BOCIPHATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1a4, PELICHUH,
pacCcyXJIeHUM.

2. B MeTanpeaiMeTHOM HANIPABJIEHUN:

* YMEHHE BHJIETh MATEMAaTUUYECKYIO 3aJady B KOHTEKCTE€ MpPOOJEMHON CUTyallUH B JAPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHE HAXOOUTh B PA3JIMYHBIX HCTOUYHUKAX HHPOpPMALNIO, HEOOXOTUMYIO JJISl pEIIeHUs
MaTeMaTHYeCKuX MNpoOsieM, U MpPeJCTaBlIATh €€ B MOHATHOH (opMme, NPUHUMATH pelIeHHE B
YCIIOBHUAX HETOJHOW M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINY;

* yMEHHE IOHMMATh W HCIOJb30BATH MaTEMAaTUYECKHE CpeJCTBA HarIsgHOCTH (rpadukw,
JarpaMMbl, TaOJIULBI, CXEMBI U JIp.) ISl WIUTIOCTPALlU, MHTEPIPETAllUY, apTyMEHTAIIH;

* YMEHHUE BBIJBUTaTh TUIIOTE3bl IPU PELICHUN Y4eOHBIX 3a/1a4 U MOHUMATh HEOOXOIUMOCTh UX
IPOBEPKU;

* YMEHME IPUMEHATh UHYKTUBHBIE U JAE€YKTUBHbIE CIIOCOOBI pacCyX/I€HUH, BUJICTh pa3IuyHble
CTpaTeruy pelieHus 3aaay;

* I[IOHMMAaHME CYHOIHOCTH aIrOPUTMMUYECKHUX MPEANNCAHUNA M YMEHHE JIeHCTBOBaTb B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITEJIbHO CTAaBUTh L€JIM, BBIOMpPATh U CO3AaBaTh AJITOPUTMBI Ul pELICHUs
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

* YMEHHUE IUIAHUPOBATHh W OCYILECTBIATH ACATEIbHOCTb, HAIPABICHHYIO HA pEIICHUE 3aJad
HCCJIEI0BATENIBCKOTO XapakTepa;

* [IepBOHAYAJIbHbIE TPEICTABICHHS 00 UAEAX U METOJaX MaTeMaTUKH KaK YHUBEPCAJIbHOM SI3bIKE
HAyKH U TEXHUKH, CPEICTBE MOJIETUPOBAHUS SIBJICHUH U ITPOLIECCOB.

3. B npeAMeTHOM HANIPABJICHUH:

BbinyckHUK HayyHuTcs I 00ecriedeHHs1 BO3MOKHOCTH YCIIEIIHOTO MPOI0JIKeHU S
o0pa3oBaHusi Ha 6a30BOM U yIJIy0JICHHOM YPOBHSIX

dnemenmvl meopuu MHOICECIE U MAMEMAMUIEeCKOU 102UKU

o OnepupoBath Ha 0a30BOM YPOBHE MOHSTHSMH: MHOXECTBO, JJIEMEHT MHOKECTBA,
IIOIMHO>KECTBO, PUHAJIEKHOCTD;

o 3a/1aBaTh MHOYKECTBA IIEPEYMCICHUEM HX HIEMEHTOB;

o HaXOJUTb [epeceyeHne, 00beTUHEHNE, TOJIMHOKECTBO B MPOCTEUIIUX CUTYALINAX;

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

o UCIOJIb30BaTh Ipauyeckoe MpPEeJCTaBICHUE MHOXKECTB Ui ONHCAHUS pealbHBIX

MIPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 JPYTUX YIEOHBIX MPEIMETOB.
Yucna
° OnepupoBath Ha 0a30BOM YpOBHE MOHSATHUSMHU: HATypalbHOE YHUCIO, IIENI0€ YHCIIO,
OOBIKHOBEHHAs1 JpoOb, JecATUYHAs JApoOb, CMeMaHHas JpoOb, PAIMOHAIBHOE YHCIIO,
apudMeTHUECKUI KBaIpaTHBIM KOPEHB;
MCII0JIb30BaTh CBOMCTBA YMCEN U MPaBUIIa JEHCTBUN MPU BBINOJIHEHUN BHIYUCICHUI;
BBITIOJIHSITH OKPYTJIEHUE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMU;
OIICHUBATh 3HAYEHHE KBAIPATHOTO KOPHS U3 MOJIOXKUTEIIBHOIO LI€JIOr0 YUCIIA;
pacro3HaBaTh PallMOHATILHBIE ¥ UPPAIlMOHATBHBIC YUCIIA;
CpaBHUBAThH YHUCJIA.
MMOBCEIHEBHOM KU3HU U MPU U3YUCHUH JPYTUX IIPEIMETOB:
OIICHUBATDH PE3YJIbTAThl BHIYMCICHUH NPU PEIICHUH MPAKTUUECKUX 33714,
BBITIOJIHSITH CPABHEHUE YHUCEI B PEAIbHBIX CUTYalIMSIX;
° COCTABJISITh YMCJIOBBIE BBIPAKEHUSI TIPU PEIICHUH MPAKTUUECKUX 33]a4 U 3a7a4 U3 JAPYTUx
y4eOHBIX TPEIMETOB.
Toorcoecmsentvle npeobpazoeans
° BoeITONHATE  HECNOXKHBIE MPEeoOpa3oBaHUS MJIsI BBIUYUCICHHUS 3HAYEHUH YHCIIOBBIX
BBIPAKEHUM, COJEpKAIUX CTENEHW C HATypajJbHBIM [OKAa3aTeJIeM, CTENEeHU C LEJIbIM
OTPHULIATEIILHBIM MTOKa3aTelIeM;
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. BBINOJIHATh HECJIOKHBIE TMPEOOpa3oBaHMs IENbIX BBIPAKEHUN: PpACKpbIBaTh CKOOKH,
NPUBOINUTH TIOAOOHBIE ClIaracMeble;

o UCTIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBI, KBapaT Pa3HOCTH,
pPa3HOCTh KBAAPATOB) Ui YIPOILEHUS BEIUUCICHUM 3HAaUEHUN BbIPAKECHHIA;
. BBITNOJIHATH HECJIOXKHbIE MpeoOpazoBaHus IPOOHO-TUHEHHBIX BBHIPAKEHUH U BBIPAXKECHUN C

KBaJPaTHBIMU KOPHSIMH.
B noBcenHEeBHOM KU3HU U MIPH U3YYEHUH IPYTHX MPEIMETOB:

. IIOHUMAaTh CMBICJI 3aIIMCH YUCJIa B CTAaHAAPTHOM BU/IE;

. orepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHIAPTHASI 3aHCh YUCIIaY.

Ypasnenus u nepasencmea

. OnepupoBath Ha 0a30BOM YpOBHE TIOHATHUSMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO,

YPaBHEHHE, KOPEHb YPABHEHMsI, PELICHUE YPABHEHMsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHrEe HEPABEHCTBA;
IPOBEPSATH CIPABEJINBOCTh YHNCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEHHbBIE HEPAaBEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOAAIIUECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECJIOKHBIX JTMHEUHBIX YPAaBHEHUN, HEPABEHCTB;
IPOBEPSATH, SABIAETCS JU JAaHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUs 10 (opMysie KOpHEN KBaJpaTHOIO YpaBHEHUS;
n300pakaTh peleHHsI HEPaBEHCTB U UX CUCTEM Ha YMCIIOBOI MPsIMOM.
MTOBCEIHEBHOM JKU3HU U MIPU U3YYEHUH JPYTHX IPEIMETOB:
COCTaBJIATh U peulaTh JUHEIHbIC YPaBHEHUS IIPU PEILIEHUH 33]1a4, BOZHUKAIOIIUX B IPYrUX
y4eOHBIX IpeaMeTax.
DyHKkyuu
o Haxonute 3HaueHne QyHKIMM 110 33 JaHHOMY 3HAUEHUIO apryMEHTa;
o HaXOJUTh 3HAUEHHE apryMeHTa M0 3aJaHHOMY 3HAYCHHIO (DYHKIUMM B HECIO0XXHBIX
CUTYaLUsX;
. OIIpeEIATh MOJI0KEHUE TOYKHU 10 €€ KOOPAMHATAaM, KOOPAUHATHI TOUKH I10 €€ MOJIOKEHUIO
Ha KOOPJAMHATHOM IIJIOCKOCTH;
o no rpaduKy HaXOAWTh OOJIACTH ONPEAETCHMs, MHOXECTBO 3HAYCHWH, HYIH (YHKIHH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHus W YyObIBaHMS, HaumOojbllee U
HalMEHbIIIee 3HaUeHUs PyHKIUHY;
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o CTPOUTH TpauK JTUHEHHON (PYyHKIMH;

o IPOBEPATh, SABJISIETCS JM JaHHBIA rpaduk rpadukoM 3agaHHOM (GyHKUMU (JIMHEHHOM,
KBaJPaTUYHON, 0OpaTHON MPONOPLUUOHAIBHOCTN);

o ONpeNeNaTh NPUONMKEHHBIE 3HAUYEHUS KOOPJMHAT TOYKH IepecedyeHus: rpaduxos
yHKLM;

J orepupoBaTh Ha 0a30BOM ypPOBHE MOHSATHSIMH: IOCIEIOBATEIBLHOCTH, apr(MeTHdeckas
nporpeccusi, reOMeTpudecKas Mporpeccus;

o pemath 3aJa4d  Ha TPOIPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH

HEIMOCPEICTBEHHBIM IOJICYETOM 03 MpUMEHEeHHs (POPMYII.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

o UCIIOJIb30BaTh TIpaUKU peajbHBbIX MPOIECCOB M 3aBHCUMOCTEH Uil ONpEACNCHHS HUX
CBOMCTB (HamOoOJbIIMEe M HAUMEHbIINE 3HAu€HUs, NMPOMEXKYTKH BO3pacTaHUS U yObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPHUILIATENIbHBIX 3HAUECHHUH U T.11.);

. UCIIOJIb30BaTh CBOMCTBA JTMHEWHOW (QYHKIIMHU U ee TpadyK MPH PELICHUH 337a4 U3 APYruxX
y4€OHBIX TPEIMETOB.

Cmamucmuxa u meopus 6eposimiocmen

L] I/IMGTB HpCI[CTaBJICHI/Ie 0O CTATUCTHUYCCKUX XapaKTepI/ICTI/IKaX, BCPOSITHOCTI/I CHy‘I&ﬁHOFO
COOBITHS, KOMOMHATOPHBIX 3a]a4ax;
° pemiath MpoCTeUIMe KOMOMHATOPHBIC 33aJa4d METOJOM IPSMOTO M OPTaHW30BAaHHOTO

nepebopa;



° MPEJICTaBISITh JAaHHBIC B BUJE TAOHII, JHArpaMm, TpaduKoB;

o YUTaTh UH(OPMALINIO, IPEJICTABICHHYIO B BUJIE TaOIHIIbI, IMarpaMMbl, Tpaduka;

o OTIpEeIeIIATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

o OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEUIINX CIyYasix;

o UMETh MPEJCTABICHUE O PO 3aKOHA OOJIBIINX YKHCEN B MACCOBBIX SIBJICHUSX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

o OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METO/IOM Iepedopa;

o UMETb MPE/CTABICHNUE O POJIA PAKTUIECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;

o CpPaBHHMBAThb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU, IOJyYEHHBbIE B MPOLECCE
pelIeHus TPUKIAJHON 3a/1a4M, U3YUEHUs PEAJIbHOTO SIBIICHUS,

o OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SBJIEHUI B HECIOKHBIX CUTYalUsX.
Texcmosgvie 3a0auu

o Pemath HecOKHBIE CIO’KETHBIC 33[]a4M Pa3HbIX THUIIOB Ha Bce apuMeTHYecKue IeHCTBUS;
o CTPOUTH MOJIENb YCJIOBUS 33/a4yu (B BUIE TaOIHIIbI, CXEMbI, PUCYHKA UJIU ypaBHEHUS), B

KOTOpOfI JaHbl 3HAYCHUSA IBYX M3 TPCX B3aUMOCBA3AHHBIX BCJIMYHWH, C LCJIBIO IMMOUCKA PCIICHUA
3aJa4u,

o OCYILECTBIIATh CIIOCOO MOMCKA PELICHMs 3aJaud, B KOTOPOM PAacCCyXJIEHUE CTPOUTCA OT
yCIIOBUS K TpeOOBaHUIO WM OT TPeOOBaHUS K YCIOBHIO;

o COCTABJIATH IUIAH PELICHUS 3a/1a4u;

o BBIJICTIATH 3Tallbl PELICHUS 3a/1a4H;

o MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIBTAaThl B 3aJade, MCCICN0BATh IOJIyYEHHOE
pELICHHE 3a1a4H;

o 3HaTh pa3Inyune CKOpPOCTeH 00BEKTa B CTOSUEH BOJIE, MPOTUB TEUEHUS U 110 TEUEHUIO PEKU;
o pemaTh 3a1a4i Ha HaXO0XKJICHUE YaCTH YUCJIA U YUCIIA 110 €ro 4acTH;

o peliaTh 3a/1a4y pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIKHU, Ha IBUKEHUE), CBA3BIBAIOIINX TPU
BEJIMYMHBI, BBIACIATE 3TH BETUYUHBI U OTHOLIEHHS MEXKIY HUMU;

o HaxXOJWUTh IPOLEHT OT 4YMCJA, YUCJIO IO IPOLEHTY OT HEro, HaxoAuTh NPOLEHTHOE
CHW)KEHHE WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYNHBL;

. pelaTh HECII0KHBIEC IOTUYECKUE 3a4a4d METOJOM PaCCyKICHUMN.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB!

. BBIJIBUTaTh TUIIOTE3bl O BO3MOKHBIX IPEJEIbHBIX 3HAYEHUSX UCKOMBIX B 3a/1ay€ BEJITUYHMH

(enatb MPUKUIKY).

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS /11 00ecrieueHusl BO3MOKHOCTH
YCHELIHOT0 MPOJ0JIKeHHsI 00pa3oBaHus HA 0a30BOM M YIJIy0JIeHHOM YPOBHSIX

Inemenmvl meopuu MHOICECE U MAMEMAMUEeCKOU 102UKU

o OnepupoBaTh NOHATUAMU: ONPEACICHUE, TEOPEMA, AKCHOMA, MHOKECTBO, XapaKTEPUCTUKH
MHOXECTBA, JJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOe M OECKOHEYHOE MHOXXECTBO,
HOJMHOXECTBO, IPUHAAJICKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

. n300paxxaTh MHOKECTBA U OTHOIIEHHE MHOKECTB C IIOMOILBIO KPYToB Diijepa;

o OTIpEeAeNATh MPUHAIIEKHOCTh 3JIEMEHTAa MHOXECTBY, OOBEIUHEHHI0 M MEPEeCeYeHHIO
MHOJKECTB; 33/]JaBaTh MHOYKECTBO C IIOMOIIIBIO MIEPEUUCIEHUS JIEMEHTOB, CJIOBECHOTO OIMCAHUS;
o ONCpUpOBaTh MNOHATUAMU: BbICKA3BIBAHUC, HCTHHHOCTL U JIOKHOCTHb BBICKA3bIBAHUA,

OTpUIIaHUE BBICKA3bIBAHWM, OMNEpallMd HaJ BBICKA3bIBAaHUSMHU: U, WIH, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMIUIUKAIINH );

. CTPOUTH BBICKA3BIBAHMS, OTPULIAHUS BBICKA3bIBAHUM.

B noBce1HEBHOM KU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB:

o CTPOUTH LIETIOYKH YMO3AKJIIOUECHHI Ha OCHOBE UCIIOJIb30BaHUs IIPABUII JIOTUKY;

. UCIIOJIb30BaTh MHOXKECTBA, OINEPALMU C MHOXKECTBaMH, UX IpadudecKkoe Mpe/cTaBlIeHHEe

JUUISL ONIMCAHUS PEATTbHBIX MPOLIECCOB U SIBJICHUH.
Yucna



° OHepI/IpOBaTL MNOHATHUAMU: MHOXCCTBO HATYPAJIIbHBIX YHUCCII, MHOXXCCTBO HLCJbIX YHUCCII,
MHOXCCTBO pallMOHAJIBHBIX YUCCII, UPPALUMOHAJIBHOC YHCJIO, KBaﬂpaTHBIﬁ KOpCHb, MHOKCCTBO
HeﬁCTBHTeHBHBIX YHuCei, reoMCTpHuICCKana HHTCPIIPCTA A HaTypaJIbHBIX, OCIbIX,
panuoOHAaJIbHBIX, I[CﬁCTBHTGJIBHBIX YUCCII,

° MOHUMATH U OOBSICHATH CMBICIT TO3UITMOHHON 3aMTUCH HATYPAIHHOTO YHCIIA;

° BBITIOJIHSITh BBIYHMCIICHHUS, B TOM YHCJI€ C HCIOJIb30BAHUEM IPUEMOB palMOHAIBHBIX
BBIUMCIICHHI;

. BBITIOJIHSITh OKPYTJICHUE PAIMOHAIBHBIX YHCEII C 33JJaHHON TOYHOCTBIO;

. CpPaBHUBATH PAllMOHATIBHBIC U UPPALIMOHAIILHBIC YHCIIA;

. MIPEACTABIISITh PAIIMOHATILHOE YHCIIO B BUE ICCATHYHON IPOOH

. YIOPSIOYMBATH YKCIIA, 3aIMCAaHHBIC B BUAC OOBIKHOBEHHOH M ICCSITUYHON APOOH;

B nmoBcenHEeBHOM KU3HU U TIPH U3YYCHUH IPYTHX MPEIMETOB:

. MPUMEHSATH MPaBWIa MPUOIMKCHHBIX BBIYUCICHUH TPH PEIICHUH NMPAKTHYCCKUX 3a/1ad 1
PEIICHNH 33]1a4 IPYTHX YICOHBIX MPEAMETOB;

° BBITIOJIHSITH CPABHEHHME PE3YJIbTATOB BBHIYMCIICHHH MPHU PELICHUU MPAKTUYECKUX 3ajad, B
TOM YHCJIC TPUOJIM)KEHHBIX BBIYUCIICHUH;

. COCTABJISITh M OIICHUBATh YHCJIOBBIC BBIPAKCHHS NMPHU PEIICHUH IMPAKTHUYECKUX 3aJad U
3a/1a4 U3 JIPYyrux y4eOHBIX MPEAMETOB;

° 3alUChIBATh U OKPYIJIATH YHCIIOBBIE 3HAYEHUS PEAIbHBIX BEIUYMH C MCIOJIb30BAHHEM

Pa3HbIX CUCTEM U3MCPCHUA.
Tooicoecmesennble npe06pa306aHu;z

. OnepupoBaTh MOHATHSMH CTENEHUW C HATypalbHBIM IOKAa3aTEJEM, CTEINEHHU C IIEJIbIM
OTpHULATENIBHBIM I10KA3aTENEM;

o BBINOJIHATH NPE0Opa30BaHUs LIETbIX BBIPAKECHUN: NEHCTBUSA C OAHOYICHAMH (CIOXKEHUE,
BBIYUTAHNE, YMHOXKEHUE), JEUCTBUS C MHOTOWIEHAMH (CIIOKEHHE, BBIYMTAaHUE, YMHO)KEHUE);

o BBINOJIHATH PA3JI0’)KEHHE MHOTOYWIEHOB HA MHOKUTENIN OJTHUM M3 CIIOCOOOB: BHIHECEHHUE 32
CKOOKY, TpPyNIHUPOBKA, UCIOIb30BaHUE POPMYIT COKPAILIEHHOTO YMHOXKEHHUS;

. BBIJICIIATH KBAJIpaT CYMMBI U PA3HOCTH OJTHOYWICHOB;

o pacKJIabIBaTh HA MHOKHUTENIN KBAJAPATHBIA TPEXWICH;

. BBIMOJHATh  NPEOOpa3OBaHUsl  BBIPAKEHUN, COJIEPXKALIUX CTENEHU C  IEJIbIMU

OTPHUILIATEIbHBIMU  TIOKA3aTeNsIMU, IEpPexXoJuTh OT 3aluCd B BHJE CTENEHH C LEIbIM
OTPHIIATEIbHBIM MTOKA3aTeIeM K 3aIUCH B BUJE IPOOH;

. BBINOJHATh IPE0Opa3oBaHusl JPOOHO-PALMOHAIBHBIX BBIPAKEHUMN: COKpalleHue apoleH,
npUBeJeHUE anredpanyeckux JApobei K oOIieMy 3HaMEHATeNo, CIO0XKEHUE, YMHOXKEHHE,
JIeJICHUE aredpandeckux Ipo0eid, BO3BEACHUE areOpandecKoi IpoOu B HATYPAIBHYIO H IICITYIO
OTPHILIATENIbHYIO CTETICHb;

. BBINOJIHATH MPEOOPa30BaHMs BEIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHH;

o BBIICIATh KBAaApaT CYMMBI WIM Pa3HOCTH JBYWICHAa B BBIPAXKCHMSX, COAEPIKAIIUX
KBaJpaTHbIE KOPHU;

. BBINOJIHATH IPE0OPa30BaHUs BEIPAKEHUH, COJIEPKAIUX MOTYJIb.

B noBcenHEBHOM JKM3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB:

o BBINOJIHATH IPE0Opa30BaHMsl U IEHCTBHSI C YACIIaMU, 3alIUCAaHHBIMU B CTaHIAPTHOM BHUJIE;
. BBITMOJHATh MpeoOpa3oBaHUsl alNreOpanvdeckuX BBHIPAKEHUN NpPHU pEHIeHUH 3a/ad JIPyrux

y4eOHBIX IPEAMETOB.

Ypasnenus u nepasencmesa

. OnepupoBaTh NOHATHSMHU: YpAaBHEHHE, HEPAaBEHCTBO, KOPEHb YpPaBHEHUS, pEILICHHE
HEpaBEHCTBA, PAaBHOCHIIbHBIC YpaBHEHHs, O0JacTb OMNpeeNeHHs ypaBHEHUs (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI HJIM HEPABEHCTB);

. pemaTh JIMHEWHbIE YpPAaBHEHHMS M YpPaBHEHUS, CBOJMMBIE K JIMHEMHBIM C MOMOUIBIO
TOKJAECTBEHHBIX MTPE0Opa30BaHUM;




. pelmarh KBaJpaTHbIE YPAaBHEHMsS] U ypaBHEHUS, CBOAMMBIE K KBaJPAaTHHIM C IOMOUIbIO
TOKIECTBEHHBIX MTPE0OpPa30BaHNUN;
o pemaTh 1poOHO-TUHEHHbBIE YPaBHEHHUS;

e  pemath IPOCTEHINNE HPPALMOHANBHbIC ypaBHeHN s Buaa L/ f (X) =a, \/ f(x)= \/ g(x);

. pemaTh ypaBHEHUS BUJIA x"=a ;

o pelaTh ypaBHEHHs CIOCOOOM Pa3JIoKEHUs] Ha MHOXKUTEIN U 3aMEHbI IIEPEMEHHOM;

o UCIOJBb30BaTh METOJl HWHTEPBAJIOB JJsl pEIIEHUS LEIblX U ApOoOHO-pallMOHAIBHBIX
HEPABEHCTB;

o pelaTh JMHEWHbBIE YPAaBHEHMSI U HEPABEHCTBA C ITapaMeTPaMU;

o pelIaTh HECIO0KHbIE KBaJIpaTHbIE YPaBHEHUS C TapaMETPOM;

o pelaTh HECIO0XKHbIE CUCTEMBI JINHEHHBIX YpaBHEHUI C MapaMeTpamu;

. pelaTh HeClIOKHbIE YPaBHEHHUS B 1I€JIbIX YUCIIaX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX MTPEIMETOB!

o COCTaBIATh M peulaTb JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, K HUM

CBOJIAIIMECS, CUCTEMbI JIMHEHHBIX ypaBHEHUH, HEPABEHCTB IpU pEUICHHH 3a7ad JAPYrHx
y4€OHBIX IPEIMETOB;

. BBITOJIHATH OLEHKY MPaBONOI00US pe3yabTaToB, MOJy4aeMbIX MPHU PEUICHUN JIMHEHHBIX
U KB3JIpaTHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHHUH M HEpaBEHCTB IIPU PELCHUU 3a/ad
JIPYTUX y4EOHBIX MIPEIMETOB;

. BbIOMpAaTh COOTBETCTBYIOIIME YPABHEHNUS, HEPABEHCTBA WJIM UX CUCTEMBI JJIl COCTaBJICHUS
MaTeMaTHYeCKOM MOJIeNN 3aJaHHOM peabHON CUTYyalluy WU NIPUKIIAHOM 3a/1auH;
o yMETh HMHTEPNPETHPOBATH MOJYYEHHBIH MpPHU pPELICHUHM ypaBHEHUs, HEpaBEHCTBA WIIU

CHCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJIaHHOM pEAJIbHOW CUTYyalluy WK NPUKIAJTHON 3a/1a4u.
DyHKIMHU

° OnepupoBaTh MOHATHAMH: (YHKIIMOHAIbHAS 3aBHUCUMOCTH, (pyHKIUA, Tpaduk (HyHKIUH,
crocoObl 3amaHus (YHKIUU, apryMEHT U 3HadeHue (QyHKIMHM, 0ONIacTh OMpeneieHHs Hu
MHOXECTBO 3HA4eHUN (PYHKIUU, HYIM (QYHKIUH, TMPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIIHH, YETHOCTH/HEUETHOCTh (PYHKIIUU;

. CTpOUTH I'padUKU JIUHEHHOHN, KBaApaTUYHON (YHKUIMN, 0OpaTHON MPOMOPLUOHAIBHOCTH,
k .
yHkuMK BUgA: y=a+——, y =~/x,y=3x, y=|x;
X+b
. Ha IpUMepe KBaJpaTUYHON (YHKIMH, UCIIOJIb30BaTh Mpeo0pa3oBaHus rpaduka GyHKIUH
y=f(X) anst nocrpoennus rpadukoB QYHKIUN y — af (kx+b)+c;
. COCTaBJIATh YPAaBHEHHUS IPSAMOM 110 3aJaHHBIM YCJIOBUSAM: IIPOXOMASIIEN YEPEe3 ABE TOUKHU C

3aJlaHHBIMKA KOOpAMHATAMM, MPOXOIAIIEH Yepe3 MaHHYH TOYKY W MapajuleIbHOM JTaHHOU
IIPSIMOM;

o UCCIe1oBaTh (PYHKIHUIO 110 €€ TpaduKy;

o HAXOJUTh MHOXECTBO 3HAYCHUH, HYJIH, MPOMEKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTH
KBaJPaTHYHON (DYHKIINH;

o ONEepUpOBaTh  IMOHATUSAMHU:  MOCJIENOBATENbHOCTh,  apu(MeTHUeckas  MPOrpeccus,
reoMeTpru4ecKas Mporpeccus;

o pemaTth 3a/1a4u Ha apuPMETHIECKYIO 1 TEOMETPUIECKYIO IPOTPECCHIO.

B noBcenHeBHO KU3HU U IIPU U3YUYEHHUH JPYTUX MPEIMETOB:

o WITIOCTPUPOBATh C TOMOMIbIO TpaduKa pealbHYI0 3aBUCHMOCTh WJIM TPOLECC MO HUX
XapaKTepPUCTHKAM;

o UCTIONIb30BaTh CBOWCTBA M Tpaduk KBaApaTH4HOW (YHKIMM TIpH pEIIeHWH 3agad u3

JPYruX y4eOHBIX MPEAMETOB.
Texcmogvle 3a0auu




. Pemwlats mpocThle M CIOXKHBIE 3aJa4d PA3HBIX THUIIOB, a TaK)KE 3aJa4yy IIOBBIIICHHOU
TPYIHOCTH;

o UCITIOJIb30BaTh PAa3HbIe KpaTKHE 3allUCH KaK MOJENHM TEKCTOB CIIOKHBIX 3ajad Jyis
HOCTPOEHHSI TOMCKOBOM CXEMBI U PeIIeHHs 33134,

o pa3nuyuaTh MOZETbh TEKCTAa M MOJAETb PELICHUs 33Ja4l, KOHCTPYUPOBATh K OJHOW MOJAEIH
pEeLICHHS HECIIOKHOW 3aJ]aui pa3HbIe MOJICNIM TEKCTa 33/1a4H;

o 3HATh U MPUMEHSATH 00a crocoda MOUCKa pelieHus 3a1ad (0T TpeOOBaHUs K YCIOBHUIO U OT
YCIJIOBHS K TPEOOBAHHMIO);

o MOZETMPOBATh PACCYKICHUS IPH MTOUCKE PEIICHHUS 3a/1a4 C TOMOIIBIO Ipad-CXEMBI;

o BBIJICTISITH ATAIBl PEIICHNS 3a/1a41 U COJICPIKaHUe KaKIO0To JTara;

o YMETh BBIOMPATh ONTHMAIBHBIA METOJ DEIICHHs 3a/Ja4d U OCO3HaBaTh BBHIOOp METO.a,
paccMaTpuBaTh Pa3IUYHbIC METO/IBI, HAXOAUTH pa3HbIe PELICHUS 3aJauH, €CIIH BO3MOXKHO;

o AHAJIM3UPOBATh 3aTPYJHEHUS IIPU PEIICHUHN 33/1a4;

o BBINIOJIHATE Pa3IMYHbIC TPEOOpa30BaHMs MPEAI0KEHHON 3a/1aui, KOHCTPYHPOBATh HOBBIC
3a[a4d U3 JaHHOU, B TOM YHCIIE OOpaTHEIE;

o UHTEPIPETHPOBATh BBIUYMCIUTEIBHBIE PE3YyIbTAaThl B 3a/a4e, HCCIEAOBATH IOIYYEHHOE
pelIeHue 3a1a4m;

o aHAJIM3MPOBATh BCEBO3MOXKHBIC CHTYallMH B3aHMMHOTO PACIOJIOXKEHHS JBYX OOBEKTOB U

M3MEHEHHUE UX XapaKTePUCTUK IIPU COBMECTHOM JABM)KEHUHU (CKOPOCTh, BPEMsI, paCCTOSIHUE) TPU
pelIeHUH 3a/lay Ha JBHXKEHHE JBYX OOBEKTOB KaK B OJHOM, TaKk M B IPOTHBOINOJIOMKHBIX
HaIlpaBJICHUSAX;

o UCCIJIEIOBaTh BCEBO3MOXHBIE CHUTyallMM IpPH PEIIEHUWU 3a7ad Ha JBUKEHHME IO pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

o pelath pa3sHOOOpa3HbIE 3a/1a4u «HA YaCTH»,

. pemath 1 000CHOBBIBATh CBOE peElICHHE 3ajay (BBLAEIATh MAaTEMaTHYECKYIO OCHOBY) Ha
HaXO0’KJICHUE YaCTH YKCIIa U YHUCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0OH;

o 0CO3HaBaTb U OOBSACHATH WACHTUYHOCTH 3aJjady pPa3HbIX THIIOB, CBS3BIBAIOLIUX TpPHU

BCIIMYHUHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha JIBI/I)KGHI/Ie), BBIACIIATH 3TU BCJIWMYUHBI M OTHOIIICHUA
MCKAY HUMH, HNPUMCHATH HUX IPU PCHICHHUHN 3ada4, KOHCTPYUPOBATH COOCTBEHHBIE 3aaad
YKa3aHHBIX TUIIOB;

L] BJIaACTh OCHOBHBIMU METOJaMHN peHIeHI/ISI 3aJa4 Ha CMECH, CIIJIaBBhbI, KOHHGHTpaHI/II/I;

L] pemaTb 3a1a4n Ha HpOHeHTBI, B TOM 4YHUCIIC, CJIOKHBIC HpOHeHTBI C O6OCHOBaHI/ICM,
UCIIOJIB3YS pa3HbIE CIIOCOOBI;

° pelaTh JIOTHYeCKHue 3a7add pa3HbIMU CIOCOOAMH, B TOM 4YHCIE, C JBYMs OJOKaMH U C
TpeMs OJIOKaMH JTaHHBIX C TIOMOIIBIO TaOJIHII;

L] pemaTL 3a1a4u 110 KOM6I/IHaTOpI/IKe 158 TeOpI/II/I BepOﬂTHOCTeﬁ Ha OCHOBEC HCIIOJIB30BAHUA
W3YYCHHBIX METOJIOB M 00OOCHOBBIBATH PEIICHUE;

. pelIaTh HECIOXKHBIC 337291 10 MaTeMaTHIEeCKON CTATHCTHKE,

L] OBJIAACTh OCHOBHBIMH METOAAMU peHICHI/ISI CHOKECTHBIX 3aJay. aqu)MeTquCKHﬁ,

anreOpanyeckuii, mepedop BapuaHTOB, FTEOMETPUUECKUMN, IpadUUeCKUil, IPUMEHITh UX B HOBBIX
10 CPABHEHUIO C M3YyYEHHBIMH CUTYAIHX.

B noBceHEeBHOM KU3HU U ITPU U3YYEHHUH JPYTUX MPEIMETOB:

o BBIJICJIATh TPU PEIICHUH 3a]la4 XapaKTepUCTUKH pacCMaTpUBAEMOM B 3a/1ay€ CUTYallHH,
OTJIMYHBIC OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupoOBAIUCH), KOHCTPYHPOBATH HOBBIE CHTYaIllnU
C YYETOM 3THX XapaKTepUCTUK, B YACTHOCTH, MIPU PELICHNUH 3aja4 Ha KOHIICHTPALlUH, YIUTHIBATh
IUTOTHOCTH BEIIECTBA;

. pemaTh U KOHCTPYUPOBaTh 3a/adyd HAa OCHOBE pPAaCCMOTPEHUS pEalbHBIX CHUTyallui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BEIUMCIUTENLHBINA Pe3yIIbTaT;
o pelarth 3a1a4y Ha ABM)KEHUE IO PEKe, pacCMaTpUBasl pa3HbIE CUCTEMBI OTCUETA.

CraTucTHKa U TEOPUS BEPOSITHOCTEN



. OnepupoBaTh TOHITHSIMH: CTOJIOYATBIE M KPYTOBBIE TUATPAMMBI, TAOIHIIBI JAHHBIX,
cpenHee apudMeTHUECKOe, MeIUaHa, HauOoJbIlIee U HAUMEHBIIEe 3HAYCHHS BBHIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCUS U CTAaHIAPTHOE OTKJIOHEHHE, CllydyaiiHas U3MEHYNBOCTb;

o U3BJIeKaTh MH(POPMALMIO, IIPEACTABICHHYIO B TaOJIUIIAaX, HA AUarpaMMmax, rpapukax;

o COCTaBJIATh TAOJIHULIbI, CTPOUTH AUArpaMMbl U rpa)uKu Ha OCHOBE JIJaHHbIX;

o ONEpPUPOBATh MOHATHAMMU: (DaKTOpUANl YMUCIA, TEPECTAHOBKM M COUYETAHUS, TPEYTOJIbHUK
ITackans;

. NPUMEHSTH MTPABUIIO IPOU3BEACHUS P PEIICHUH KOMOMHATOPHBIX 3a71ay;

. ONEpPHUPOBATH  TMOHATHAMHU: CIyYalHBIA OMBIT, CIy4YailHbI BHIOOpP, HCIBITAHHE,

JJIEMEHTAapHOEe cllydailHoe coObITHE (MCXO0J), KIJIACCMYECKOE OIpe/lelieHne BEPOSITHOCTU
CJIy4aifHOTO COOBITHSI, OTIEPALINU HAJl CITyYailHBIMH COOBITUSIMU;

. NPEICTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;

o pewiaTth 3a7a4d Ha BBIYUCIEHHE BEPOATHOCTH C IOJACYETOM KOJMYECTBA BAPHAHTOB C
MOMOIUIbI0 KOMOMHATOPUKH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX NPEAMETOB:

o U3BJICKaTh, MHTEPIPETUPOBATh U IMPeoOpa3oBbIBaTh MH(OPMAIMIO, MPEICTaBICHHYIO B
TabNMIax, HA JAUarpamMMmax, rpadukax, OTPaKalolIyl0 CBOWCTBA M XAPaKTEPUCTUKH PEabHBIX
IPOLIECCOB U SIBJICHUM;

o OIpeNeNiATh CTaTUCTUYECKHE XapaKTepUCTUKU BBIOOPOK IO TabnuuaMm, Auarpammam,
rpaduKam, BBITIOIHATH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHHUS 3a1auH;

OLIEHUBATb BEPOSATHOCTh PEAIbHBIX COOBITUI U SBICHUM.

Temarnueckuii miIan

Ne n/n Tema Kon-
BO
YacoB
1 ITpeoOpa3oBaHus anredpanvyeckux BbIpaXKEHUN 1
2 Jluneiinble 1 kBagpaTHble ypaBHeHUs. CriocoObl penieHus 1
3 JlpoOHo-paninoHaabHble ypaBHEHHsI. MeTo/1bl BBEJICHHSI HOBOW MIEPEMEHHOM, 1
pa3IoKEeHUsl HA MHOXKHUTEIU
4 Cuctems! ypaBHeHHH. CriocoObl penieHust 1
5 TekcToBble 3a7aun. Perienne 3aau ¢ TOMOIIbIO YpaBHEHUH U apU(PMETHUECKUM 1
CIocobom
6 3aauM Ha ABM)KEHHE U HA COBMECTHYIO paboTy 1
7 3amayu Ha CMECH, CILIABEI 1
8 YpaBHEHMsI ¢ TapaMeTpOM 1
9 HepasenctBa. CriocoObl pelieHus 1
10 HepaBeHcTBa ¢ MOIyIIeM 1
11 MeTo HUHTEpPBAJIOB 1
12 Cuctembl HepaBeHCTB. CIocoOBI pelieHus 1
13 Yucnosele GyHKIMU. DiIeMeHTapHbIe (PYHKIMH, UX CBOMCTBA U rpaduKu 1
14 [TocTpoenue rpauKoB CI0KHBIX HYHKIIUN 1
15 Tpeyronsuuk. Buasl Tpeyroiasaukos. Ilpu3naku paBeHCTBA U TOA0OUS 1
TpeyroiabHUKoB. Dopmyibl miomaaeit
16 YerbipexyroapHuku. CBOMCTBA YEThIPEXYTroIbHUKOB. Dopmyibl muomanei 1
17 OKpyXHOCTh 1 KpyT. [Ipr3Haku u CBOMCTBa 1
18 Teopus BeposiTHOCTEN M KOMOMHATOpPUKA 1
19 Pewienue 3a1a4 1o TEOpUU BEPOSITHOCTH 1
20 Apudmerndeckass ¥ reoMeTprUIecKasi IPOrPeCcCH. 1
Bcero | 20




IMoypouHblii I1aH

Ne Tema 3ansTUA Konuu |OcHOBHBIE TEPMUHBI U TOHATHS.
ypoka €CTBO
n/n 4acoB
1 [TpeobpazoBanus anredpandeckux 1 bykBeHHbIE BhIpaxeHHs (BBIPAKCHUS C MEpEeMEHHBIMU). UMCIOBOE 3Ha4YeHHE OYKBEHHOTO
BBIPAKCHUI BbIpakeHHs. (CBOMCTBa CTEMEHEW C 1eNbIM Moka3zaTteneM.. Dopmylibl COKpPAIIEHHOTO
YMHOXXEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH, Ky0 CyMMBbI U KyO Pa3HOCTH.
2 JIuneiiHble 1 KBaApaTHBIE yPAaBHEHUS. 1 KBanparueie ypaBHeHus. HenonHble kBagpaTrHble ypaBHEHUA. JJMCKDUMHUHAHT KBaJpaTHOTO
CnocoOsl perieHus ypaBHeHus. Popmyna KopHel kBagpaTHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas
teopeme Buera. Perenue kBaspaTHbIX ypaBHEHHI: HCIIOIb30BaHUE (HOPMYIIBI JUIs
HAXOXKJECHMsI KOPHEH, TpaduuecKuil METOJI PELIEHHS, pa3JI0KEHHE Ha MHOXKHUTENH, 10A00p
KOpHEH C UCIIOJIb30BaHuEM TeopeMbl Buera. KonnuecTBo KopHEH KBapaTHOTO YPaBHEHHUS B
3aBUCHMOCTH OT €T0 IUCKpUMHUHAHTA. buKBaapaTHble ypaBHEHUs. YPaBHEHHUsI, CBOAMMBIE K
JMHENHBIM U KBaApaTHbIM. KBagpaTHble ypaBHEHUS C IAPAMETPOM.
3 JpoOHO-palioHalIbHbIE YPaBHEHMUS. 1  |Pemenue npoctediux IpoOHO-TMHEWHBIX ypaBHEHUH. Pemenue 1poOHO-paiioHaIbHbIX
MeToabl BBEICHHUSI HOBOUM TTEPEMEHHOM, YpPaBHEHUU.
Pa3oKEeHUS HA MHOKHUTEIN MerTo/ibl penieHrs ypaBHEHUN: METO/Ibl PAaBHOCUJIBHBIX IIPe0Opa30BaHuil, METO/1 3aMEHBI
nepeMeHHoi, rpaduueckuii Mmetoa. VMcnosnb30BaHue cBOMCTB GyHKIMN TPU peIIeHUN
YpaBHEHUM.
4 Cuctems! ypaBHeHHil. CriocoObl 1  |Pemenue cucteMm ypaBHEHHH METOJIOM aJIreOpandecKoro ciokeHus. Pemenue cucrem
peuieHus YPaBHEHUI METOJIOM BBEICHUS HOBBIX ITIEPEMEHHBIX
5 TexkcroBble 3anaun. Pemenne 3anau ¢ 1 [TepedopmynupoBka 3aaaun. «JIumHMe» Heu3BecTHbIE. Mcroab30BaHNE IEITUMOCTH.
ITOMOILBIO YPABHEHHUN U Pemenue 3aiau B oOuiem Buje.
apru(METHUECKUM CIIOCOO0M
6 3a1a4yy Ha JBM)KCHHUE U HA COBMECTHYIO 1 |/IBwxkeHHe HaBCTpeuy ApYT APYTY, IBUKEHUE B OTHOM U ITPOTUBOMOIOKHBIX HAIIPABICHUSX.
paboty JIBrkeHue 1o peke. /[BuykeHue 1o KolIbLEBbIM A0poraM. IBUKEHUE IPOTKEHHBIX TEJl.
JIBMKeHNE ¢ KOCBEHHO BBIPAKEHHON CKOPOCTBIO.
7 3aauy Ha CMECH, CILIaBBbl 1 ITpouent. OTHOmIEeHNs. HaxokaeHue uncia 1o ero 4acTu, HaXoXkA€HUE 4acTh OT YHCIIA.
IIpocTo¥i 1 CI0XKHBII NPOUEHTHBIN pocT. PopMyra CIOKHBIX TPOLIEHTOB.
8 VYpaBHEHUs C ITapaMeTPOM 1 IlonsTue nmapamerpa. PelieHre TMHENHBIX U KBaJPAaTHBIX YPABHEHUH C IIapaMeTPOM.
9 Hepasencraa. CriocoObl pereHust 1 Yucnossle HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeJInBOCTH

HCPABCHCTB IIPHU 3aJaHHBbIX 3HAYCHHUAX IICPEMCHHBIX.




HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O0IaCTh ONpeeneHus
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUCHUH IEPEMEHHOI).
Pelienne MMHEHHBIX HEPABEHCTB.

10 HepaseHnctBa ¢ monyieM Penienne HepaBeHCTB ¢ MOIYJIEM IO OIIPEIEIICHUIO
11 MeTto uHTEPBAJIOB [TpuMeHeHre MeTOIa HHTEPBAJIOB MPU PELLIEHUH PAllMOHAIBHBIX HEPABEHCTB, IPOOHO-
paloOHaIbHBIX HEPABEHCTB U HEPABEHCTB C MOIYJIEM
Cucremsl HepaBeHCTB. CTI0OCOObI CucreMbl HEpaBEHCTB C OJIHOM NepeMEHHOM. Perienne cucteM HepaBeHCTB ¢ OJJHOM
12 peleHus NEpEeMEHHO: TMHEWHBIX, KBapaTHbIX. M300paskeHue peleHns CUCTEMbl HEpaBEHCTB Ha
YHUCJIOBOM MPSAMOMN. 3aMKCh PELIEHUS] CUCTEMbI HEPABEHCTB.
13 YucnoBble QyHKIMHU. DJIeMEHTapHbIE [Tonstue pynkumm y=f(x). O6macts onpeneneHuss GyHKINH U 00JIaCTh 3HAUCHUH (DyHKINU:
(GyHKIIMH, UX CBOMCTBA U TpaduKu D(f) u E(f). Bo3pacraromias u yObIBaromias Ha MHOXeCTBE (PYHKIIHS, MOHOTOHHAs! (yHKIIHS,
MCCJIEIOBAHNE HA MOHOTOHHOCTh. OTpaHUY€HHasi CHU3Y, OrpaHUYEHHasi CBEpXy Ha
MHOX€eCTBE (DYHKI[MH, OTpaHUYEHHas (PyHKIIMsI, HAMMEHbIIIee U HauOoJIblIee 3HaYCHHS Ha
MHOXecTBe. HenpepbiBHAs (QyHKITHS, BBITYKIas BBEPX, BBINYKIIAs BHU3, YJICMEHTAPHBIC
GbyHKIHH.
14 [Toctpoenue rpaduKoB CIOKHBIX I'padpux Qpynkunu, xKycouHo-3ananHas ¢yHkius. MccnenoBanue rpaduka KycouHOM
byHKIMI byHKIUH.
15 TpeyronbHUK. BUbI TpEyrOJIbHUKOB. Tpeyronbauk. Buasl TpeyronbaukoB. [Ipru3Haku paBeHCTBa U 1101001sI TPEYTOJIbHUKOB.
[Tpu3Haky paBeHCTBA U TTOI00US DopmyIbl IUIOAAEN
TpeyroiabHUKoB. dopmyibl momaneit
16 YereipexyronpHuku. CBoMCTBa dopmyIIsl IUIOMIAIEN YETHIPEXYTOJbHUKOB
YEeTBIPEXYTrOJIbHUKOB. DOpPMYIIbI
IJI0Lane
17 OkpyxxHOCTb U KpyT. [Ipu3Haku u OKpY>KHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHbIE U BIIMCAHHBIE YTJIbI.
CBOMCTBA KacarenbHast 1 cexy1as K OKpy>KHOCTH, UX CBOWCTBA. BrimcaHnHsle U onucaHHbIe
OKPYKHOCTH JJIsl TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, TPABHIIBHBIX MHOTOYT'OJIbHUKOB.
18 Teopus BeposiTHOCTEN U BBectu nonstue pakropuana
KOMOWHATOPHKA
19 Pemenue 3a1a4 no Teopum BEPOSITHOCTH PaccmotpeTs penieHue 3aad METOAOM repedopa, ¢ OMOIIBIO IepeBa BO3MOKHBIX
BapUAHTOB U 110 IIPABUITy YMHOXKCHHUS
20 Apudmernueckass ¥ reoMeTpHUECKas XapaKkTepuCTUIECKOe CBOWCTBO apu(hMETHUECKON M TeOMETPHUECKON MPOTrPEeCcCH.

IIPOTpecCuu.

[IpumeHeHre CBOMCTB MPOTPECCUH ISl PEIICHUS MPAKTUUECKHUX 3a]1ay.




Y4eOH0 — MeTOANYeCKOe 1 MAaTEePUATIbHO-TEXHHYECKO0e o0ecneyeHne y4eOHOoro nmpouecca
IIporpaMmMHO — MeTOANYECKOE ODecTIeYeHre YIuTe st

1. 1.JIykmuesa E.JO. Ocobennoctu 00yueHHs MaTeMaTUKe B KOHTeKcTe conepxkanus OI'OC:
yaeOHo-MeToanueckoe nmocooue — CI16.: CII6 AIIIIO, 2013.

2. 2.AcmonoB A. I'. @opMupoBaHrEe YHUBEPCAIBHBIX YYEOHBIX IEHCTBUI B OCHOBHOM LIKOJIE.
Cuctema 3ananuii/A. I'. Acmornos, O. A. KapabanoBa. — M.: [Ipocsemenue, 2010

3. 3. Agepbsanos [I.W.,AnteinoB I1.U., baspur H. H.Matematuka: bombioii cipaBouHUK 1151

IIKOJIbHUKA U TTOCTYIAIOIINX B BY3bIL. - 2-eu3 . - M.: JIpoda, 2011.

4. Boabnep E.E. 3anaun Ha cocraBnenue ypaBHeHui 1,2 gacte. - Omck: OMUIIPKO, 1998.

5. 5. Bunenkun H.S., Bunenkun A.H., I'.C.CypBuiio u ap. Anrebpa: YueOHoe mocodue s
ydamuxcst 9 KiI. ¢ yriryOJeHHBIM U3y9eHHEM MaTeMaTuKu. S-e u3nanue. - M .: [IpocBerienue,
2004.

6. 6. Xurynes JI.A., 3opuna H.A. Utorosas arrecramus o aiaredpe B 9 kiacce. YueOHO-
Meroandeckoe rmocooue. — CI16.: CmuollIpecc, 2009.

7. 7. Kysuenona JI.B. CyBoposa C.b. COopHuUK 3a7aHu# AJ1 MOJTOTOBKH UTOTOBOM aTTeCTalluN
B 9 kiacce. - M.: [Ipocsemenune 2012.

8. 8. apeirun, N.@. @axkyapTaTUBHBINA KypC 110 MaTeMaTuke. Pemenne 3agad. — M.
IIpocsemenue, 1989.

9. 9. llleBkuH, A.B. TekcroBsie 3anaun. — M.: [IpocBemenue, 2009.

10.

11. MHTepHeT-NCTOYHNKH:

12. 1.Boiconkuii M. P. Borpockl 1 0TBETHI. ANMeNsus.
http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
2. Mopaxosuu A.I'., I'mu36ypr B.U., JlaBpentheBa H.}O. EI'D.Maremaruka. [Tonubrii
CIpaBOYHHK. Teopus U MpaKTUKa.

13. http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.htmi
3. JIpicenko @.®. Maremaruka. TemaTtuueckue tectbl.l €OMeTpHs, TEKCTOBBIE 3a/1a4H.
http://www.alleng.ru/d/math/math450.htm

14. 4. OtkpeiThiii 0ank 3amad [HA: http://mathgia.ru:8080/or/gial2/

15. 5. OH-naiiH TecThI:

16. http://uztest.ru/exam

17. http://egeru.ru

&



http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html
http://www.alleng.ru/d/math/math450.htm
http://mathgia.ru:8080/or/gia12/

	‎C:\Users\Admin\Desktop\госвеб\доп раб прогр\2024-25\Практикум по математике (Едыгарова).doc‎
	Выпускник научится для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях
	Выпускник получит возможность научиться для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях


		2024-10-01T16:03:40+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МЕЖДУНАРОДНЫЙ ОБРАЗОВАТЕЛЬНЫЙ КОМПЛЕКС "ГАРМОНИЯ"




