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1. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

[TporpamMma obecriednBaeT JOCTIKEHHE CICAYIOIINX PE3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHOI
MIPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS:

JUIHOCTHbBIC:

OcBoeHue y4eOHOro mnpeamera «Ajredpa» HOJHKHO oOecrnednBaTh JOCTHOKECHHUE Ha YPOBHE
OCHOBHOTI O 06HI€FO O6pa30BaHI/I$I CIICAYIOIUX JIMYHOCTHBIX, MCTAITPCAMCTHBIX U MNPCIAMCTHBIX
o0Opa3oBaTeJIbHBIX PE3YyJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS IPOrpaMMbl yUE€OHOTO IpeaMeTa « Anredpar»
XapaKTEePU3yIOTCS:

HanHOTH‘leCKOC BOCIIUTAHHE:

IlpossBnennemM wuHTEpeca K TNPOHUIOMY ¢  HACTOSIIEMY POCCHMCKOM MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K JOCTHXKECHUSIM POCCHUCKUX MATEMAaTHKOB M POCCUMCKON
MATEMAaTHYECKOW MIKOJIbI, K HWCIIOJIB30BAHHUIO ATHUX JOCTHXKEHUM B JIPYTMX HayKax H
MPUKJIIATHBIX chepax.

I'pa:knanckoe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

I'OTOBHOCTBIO K BBIITOJHEHUIO OOS3aHHOCTEW TpakIaHWHA W peajiu3alliid ero Mpas,
OpeaCTaBICHUEM O MAaTEMaTHYECKHUX OCHOBaxX (DYHKIIMOHHUPOBAHUSI PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, IIPOIISAYP TPakJaHCKOro ooOmiecTBa (BBIOOPHI, OONPOCHI W Mp.); TOTOBHOCTHIO K
OOCYXOCHUIO dTUYECCKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYSCKUM MPUMEHEHUEM JIOCTHIKCHUMN
HayKH, OCO3HAaHHUEM BaXKHOCTH MOPAITbHO-3TUYCCKHUX MMPUHITHUIIOB B JICSITEJIBHOCTH YYEHOTO.

TpynoBoe BocniuTanue:
Y CcTaHOBKOU Ha aKTUBHOE YYaCTHE B PEUICHUN NPAKTUYECKHUX 3a7a4 MaTeMaTHUYECKOMI
HaIIPaBJICHHOCTH, OCO3HAaHWEM BaXKHOCTH MaTeMaTHYSCKOTO 00pa30BaHUs Ha ITPOTSIKCHUH BCEH
)KHU3HU U1 yCIICNTHOW NpPOGECCHOHAIBHON JIEATSIIBHOCTH W Pa3BUTHEM HEO0OXO0 MMBIX
YMEHHI; OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM WHIANBUAYAITBHOU TPACKTOPHUH OOpa30BaHUS U
’KU3HCHHBIX TUIAHOB C YUYETOM JHYHBIX HHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYECKOe BOCIIHTAHHUE:

CHoocoOHOCTBIO K OSMOIHUOHAJIBHOMY MW OCTCTHUYCCKOMY BOCIPUATHIO MATCMATHUYCCKHUX
06I>CKTOB, 3aJaa4, peIHeHPIfI, paCCYX(HeHHﬁ; YMCHUIO BUJICTDH MaATCMaTHNYCCKHC
3aKOHOMCPHOCTHU B UCKYCCTBC.

ueHHOCTI/I HAYyYHOI'0O MO3HAHMS:

OpI/IeHTaHI/Ieﬁ B ACATCIIBHOCTHU Ha COBPECMCHHYK CHUCTCMY HAYYHBbIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTIX Ppa3sBUTHUA HYCIIOBCKA, IIPUPOABI H O6IJ.I€CTB8., IIOHMUMaHHUCM
MaT€MaTH4YE€CKOM HAYKHN KakK C(i)epI)I YeJI0BEYECKOM ACATCIbHOCTH, 3TAallOB eeé pa3sBUTHUA U
3HAYMMOCTHU JJIA pa3sBUTHUA IIUBUIJIN3AallH OBJIAACHHUECM SA3BbIKOM MaTCMAaTUuKH n
MaTeMaTU4deCKOM KyHLTypOﬁ KaxKk Cpc€aACTBOM IIO3HAHHUA MHUpaA; OBJIAACHHUCM HpOCTCﬁLHHMH
HaBBIKaAMH UCCJICOBATEIIBCKON ISATCILHOCTH.

dusnyeckoe BocnuTaHue, popmMupoBaHue KyIbTYPbl 310POBbS H IMOLMOHAIBHOIO 0JIATONOIYYHSI:

I'oTOBHOCTBIO TIPUMEHSATH MATEMAaTUUYECKHME 3HAHUsI B HMHTEpEcax CBOEro 3J0pOBbs,
BEICHUS 3J0POBOT0 00pa3a >KU3HU (3J0pOBOE MUTAHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTZbIXa, peryjsipHas pu3snyueckass akTUBHOCTH); C(OOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCHH,
OpU3HAHHUEM CBOETO MpaBa Ha OIMHUOKY M TaKOTO K€ IIpaBa JIPyroro 4YeioBeKa.

JKOJOrHYECKOoe BOCIUTAHME:

OpHCHTaHHCﬁ Ha IPUMCHCHHUC MAaTCMAaTHUYCCKUX 3HaAHHUU JUIA pCIICHUSA 3aa4 B obmacTtu
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COXpaHHOCTH Oprma}omeI‘/'I Cp€Aabl, IITaHNPOBAHUS IMMOCTYINIKOB U OIICHKHU MX BO3MOKHBIX
MOCJIEICTBHM 7151 OKPYIKAIOIIEH CPeabl; 0CO3HAHUEM TIII00aJIbHOTO XapaKTepa IKOJIOTHUYSCKHUX
npoOsieM U MyTeH UX pPeIICHUsI.

JIuuHOCTHBIE pe3y/abTaThl, o0ecnevyHBalOIIHe AZanTanui0 o0yvyarmerocs K M3MEHSIOIUMCS YCIOBHIM
COLMAIBHOW U IIPUPOJHOM CPEJIbI:

I'oToBHOCTBIO K HeﬁCTBHHM B YCJIOBHAX HeOHpeﬂeﬂéHHOCTI/I, ITIOBBINICHHUIKO YPOBHAA cBO€eH
KOMIICTCHTHOCTHU YCPEC3 NMPAKTHUYCCKYIO ACATCIIBHOCTb, B TOM YHCJIIC YMCHHUC YUUTHCA Yy APYTrUux
JIIOI[CfI, HpI/IO6pCTaTI) B COBMECTHOMH ACSATCIIBbHOCTHU HOBBIC 3HAHM, HABBIKHM U KOMIICTCHIIUHU H3
OIIbITa APYTUX;

Heo6xoanMocThio B (D)OPMHUPOBAHUHM HOBBIX 3HAHHUW, B TOM 4YHCIE (OPMYITUPOBATH HJICH,
IIOHATHA, TUITIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHUCIIC PaHCC HCU3BCCTHBLIX, OCO3HABATH
epUIUTHl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN, MJIAaHUPOBATh CBOE Pa3BUTHE;

CnocoOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIHIO, BOCIIPUHHUMATh CTPECCOBYIO CHTYAIHIO
KaK BBI30B, TPEOYIOIIUIT KOHTPMEP, KOPPEKTUPOBATh MIPUHHUMAEMbIE pPEIICHUS U NeUCTBUS,
(popMmympoBaTh M OLIEHUBATHh PUCKH U MOCJIEJACTBUSA, POPMUPOBATH OIIBIT.

[Iporpamma oOecrieunBaeT JOCTIKEHHE CIEAYIONINX pEe3yJbTaTOB OCBOCHHS 00pa30BaTEIbHON

MPOrpaMMbI OCHOBHOT'O 00111eT0 00pa30BaHMUS:

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHS MPOrPaMMbl ydeOHOro mpeamera «MareMmaTHKay XapaKTepH3YIOTCsI
OBJIAJICHUEM VHUBEPCANbHLIMU NO3ZHABAMENbHBIMU OCUCMEUSMU, VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeUCMEUAMU U
VHUBEPCANbHBIMU PESYIAMUGHBIMU OCUCNGUIMU.

1) Vhugepcamvnvie nO3HagamenvHvle Oelicmeus 00ecnevusaom @opmuposanue 0OA3068blX KOSHUMUBHBIX NPOYECCO8
obyuanwuxcs (oceoene Memooos NOHAHUS OKPYIICAIOU €20 MUPA; NPUMEHEHUE J02UYEeCKUX, UCCIe008aAMeNbCKUX Onepayull,
yMeHuti pabomams ¢ ungopmayueii).

BazoBble Jornueckue aeHcTBUA .

— BeIgBIATE W XapaKTEpH30BaTh CYLIISCTBEHHBIC MPU3HAKM MAaTeMaTHYECKUX OOBEKTOB, IOHATHH,
OTHOULICHUN MEXAy IOHATHAMH; (OPMYIHPOBATH OINPEACIICHUs IMOHATUI; yCTaHaBIWBATh CYIIECTBEHHBIN
MPHU3HAK KJIacCU(PUKAIUK, OCHOBAHUS 1151 0OOOIIEHHUS U CPAaBHEHUS, KPUTEPHUH IIPOBOAUMOTO aHAIN3a;

— BOCIIPHHHUMATh, (OPMYIHpPOBAaTE W MPeoOpa3OBBIBATH CYXKACHHS: YTBEPAHUTEIbHBICE H OTpPHULATEIbHBIC,
€IMHUYHbIE, YaCTHBIE U OOIIIME; YCIOBHBIE;

— BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M NPOTHBOpeuYHss B ¢dakTax, ITaHHBIX,
HAOJIIOZICHUSX U YTBEPXKJICHUAX; IIpeailaraTb KPUTEPUHU IS BBISIBICHUSI 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIii;

— JlenaTh BBIBOJABI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M HHIYKTHUBHBIX YMO3aKIIIOYEHUM,
YMO3aKJIIOUYEHUH 110 aHAJIOTUH;

—  pasbuparp [OKa3aTeJbCTBAa MaTEeMaTHMYECKHUX YTBEPXKICHUH (MpsiMblIEe M OT MPOTHUBHOIO), IMPOBOIUTH
CaMOCTOSITEILHO HECJIOKHBIE JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX (PaKTOB, BBICTPAMBATH ApPTyMEHTAIIHIO, IPUBOINUTH
MPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

— BBIOMpATh CIIOCO0 pemeHus y4eOHOW 3amadm (CpaBHHBATh HECKOJBKO BapHAaHTOB pEIIeHUs, BHIOMpATh
Hanbosee MOAXOAAIINN C yIETOM CaMOCTOSITEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciegoBaTe/IbcKHe AeiicTBHSA

— HCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIBCKUH HWHCTPYMEHT NO3HaAHUA; (POpMyIHpoBaTh BOMPOCHI,
(pukcupyromue mpoTruBopedne, MpoOJIIEeMy, CAMOCTOSITEIBHO YyCTaHABIMBATH HMCKOMOE M JaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBATH CBOIO MO3UINIO0, MHEHHUE;

—  TIPOBOJMUTH IO CAMOCTOSITEJIBHO COCTaBJIICHHOMY IUIaHY HECIJIOKHBII 3KCIEPUMEHT, HEOOJIbIIoe
HCCJIeJOBaHHE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MeX1y coOoi;

—  caMocCTOsITenbHO (hOPMYIUPOBATH OOOOIICHUS U BHIBOABI MO pe3yJibTaTaM MPOBEIAEHHOTO
HaOJIIOJIEHUSsI, UCCIICIOBAHUSI, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJIhTAaTOB, BEIBOJIOB U
0000IIEHNI;

—  OPOTHO3UPOBATH BO3MOYKHOE pPa3BUTHE MPOILIECCA, & TAKKE BBLABUIATh MPEAIIOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmueii:

— BBISIBJISITH  HEJOCTATOYHOCTh M HM30BITOYHOCTh HWHGOpPMAIUH, JTAHHBIX,
HEOOXOUMBIX JUISI pEIICHUS 3a/1a4H;
— BBIOMpAaTh, aHaAJIU3UPOBaATh, CHCTEMAaTHU3UPOBATh ¢ WHTEPIIPETUPOBATH
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nH(GOPMAIHUIO PA3JIMUYHBIX BUAOB U (POPM IIPEJICTABICHUS;
—  BbIOUparh ¢dopmy nOpencTaBieHUs HUHGOPMAIMM HW  WIJIFOCTPUPOBATH
pelaeMsble 3a/1auu CXeMaMu, IuarpaMMaMu, MTHOU TpauKoOid 1 ©X KOMOWHAIUSIMU;
—  OLEHHMBATh HAASKHOCTh HHGPOPMAUU II0 KPUTEPHUSIM, MPEIIIOKEHHBIM
yduTeNIeM Ui cOPMYIIMPOBAHHBIM CaAMOCTOSTEIIBHO.

2) Viusepcanvhvle KOMMYHUKAMUGHDLE 0CliCMEUs 00eCneuusaiom chopmMupoSannocmy COYUAIbHbIX HAGBIKOE
obyuarouwuxcs.

Oo01enue:

— Bocnpuaumats 1 GOpMyIUpOBaTh CYKACHUS B COOTBETCTBUH C YCIOBUSIMHU U
LEJIIMU OOIIEHUSI; SICHO, TOYHO, TPAaMOTHO BbIPA)kaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
n IIMCBMCHHBIX TCEKCTax, JdaBaTb IIOACHCHUS IIO Xxoay peucHuA 3aJa4u,
KOMMEHTHPOBATh NOJYYEHHBINA PE3yJIbTarT;

— B xozme oOcyxaeHust 3a1aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOU TEMBbI
,Ipo0OJIEeMBlI, penraeMoM 3ajlaud, BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha ITOUCK
PCUHICHUA, COIIOCTABJIATH CBOU CYXKACHHUA C CYXKIACHHUAMU JIPYIrHX YYAaCTHHUKOB
nuajiora, oOHapy»XuBaTh Pa3JIMUME M CXOJCTBO ITO3UILUHN; B KOPPEKTHOM ¢opme
bopmynupoBaTh pa3HOTIACcHs, CBOU BO3PAXKECHUS;

— OpCACTaBIATHPE3YJIBTATBIPCIICHUA3ZAIAYU, O KCIICPUMECHTA, UCCIICI0OBAHUA,IIPO
eKTa;CaMOCTOSITeJ'H)HOBBI6I/IpaTB(1)OpMaTBI)ICTyrIJ'IeHI/IHCYqéTOMSaﬂa‘ll’[peSeHTaHI/II/II/IOC
oOeHHoCcTeHay IUTOPHH.

CoTpyaHUYECTBO:

— TIOHUMAaTh W HCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHAHOW W HHJIWBUAYAIBHOU paboOThl TIpH
PCIICHUHN yqe6HI>IX MaTeMaTHU4YCCKHUX 3aJ1ad,

— MIPUHUMATH II€Jb COBMECTHOW JEATECIbHOCTH, IUIAHUPOBATH OPraHU3AIIHIO
COBMECTHOM paboThI, paclpeaeisaTh BHIbI paboT, IOroBapuBaThbCsi, OOCYXIaTh
OPOIIECC U pe3yabTaT paboThl; 0000IMIaTh MHEHUS HECKOJIBKUX JTFOJICH;

— y4JacTBOBaTh B TIPYIIIOBBIX @dopmax padboTtbl (0OCYyXIeHUsI, OOMEH

MHEHHUSIMH) BBINOJHATH CBOIO YacTh paboOThl U KOOPJMHUPOBATh CBOU JEHCTBUS C JIPYTUMH YJeHAMU
KOMAaH/Ibl; OLIEHUBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4acTHUKAMH B3aUMOJICHCTBUSA.

3) YHueepcaﬂbele pezyiamueHsle Oeticmeust obecnequsarom d)opMupoeaHue CMbICN068bIX YCMAHOBOK U IHCU3HEHHbIX
HABbLIKOB JIUYHOCMU.

Camoopranuzanusi:

— CaMOCTOSTEJIbHO COCTaBJISITH IUIAH, aJTOPUTM pEIIeHUs 3aadyd (WU ero
4acTh), BBIOUPATH CIIOCOO PEIICHUS C YUYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAapUAHTHI PEUICHUN C y4ETOM
HOBO MH(pOpPMAIIHH.

CaMOKOHTpPOJIb:
— Brnaners cnocobamMu camMOIIpOBEPKH, CAMOKOHTPOJISI poliecca U pe3yJibTaTra
pelIeHus MaTeMaTUYEeCKOM 3a1a4H;
— IlpenBuaeTrs TpyJHOCTH, KOTOPBHIE MOT'YT BO3HUKHYTh MPHU PELICHUM 3aJa4H,
BHOCHUTHh KOPPEKTHUBBI B JACSATEIHbHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJAEHHBIX
OIIUOOK, BBISIBJIEHHBIX TPY/THOCTEH;
OneHuBaTh COOTBETCTBUE pE3yJibTaTa AEITECIbHOCTU NOCTABJIECHHOMN 1IEH U YCIOBUSM,
OOBSICHSITh IPUYHUHBI JIOCTUXKEHUS UITU HE JIOCTUKEHUS 1€, HaXOAUTh OIMOKY, 1aBaTh OLICHKY
OPUOOPETEHHOMY OTIBITY.

OCBOGHI/IG y‘{CGHOFO Kypca «Anre6pa» Ha ypOBHe OCHOBHOTI' O O6LL[€FO O6pa30BaHI/I$I JOJI2KHO
O6€CHG‘{HBaTL JOCTHUIKCHUC CJ'IG,ZLYIOH_[I/IX HpeI[MeTHBIX O6pa30BaTeJILHLIX peBynBTaTOBZ
8 kiacce

Yucna u évluucienus

-_— HMcnonp30BaTh HaYaJIbHBIC IpeaAcTaBJICHUA O MHOKCCTBC I[CﬁCTBHTGJ’IBHBIX
qUCCJI JIsI CpaBHCHUS, OKPYIJICHUA U BbI‘-IHCJICHHfI; I/I306pa)KaTB I[GflCTBPITGJILHLIC
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4HCJIa TOYKaMH Ha KOOPJAMHATHOM IIPSMOM.

— I[IpumensaTs NOHSITHE apUPMETHYESCKOTO KBAAPATHOTO KOPHS; HAaXOJUTh
KBaJpaTHbIE KOPHH, HCIOJB3ys IIPU HEOOXOIUMOCTU KAJIBKYJIATOP; BBIIIOJIHSTH
npeoOpa3oBaHUs BBIPAXKECHHUN, COJIEPKAIIUX KBaJpaTHBIE KOPHH, UCIIOIb3Yys CBOWCTBa
KOpPHEMN.

— Hcrnionp3oBark 3anucH OOJBIIMX W MaJbIX YHCEI C ITOMOIIBIO JIECATHUYHBIX
npooeit u crerieneit yucna 10.

Anzedpauueckue sviparicenus

— IlpyuMeHsiTH HOOHSITHE CTENEHU C LEeJbIM II0KAa3aTeJe€M, BBIIOJHATH
IpeoOpa30BaHUs BBIPAKEHUI, COJIEPKAIIMUX CTECIEHHU C LIEIbIM ITI0Ka3aTEIEM.

— BrinoaHAThE TOXI€CTBEHHBIE ITPe0Opa30BaHMs pallMOHAJIBHBIX BhIPAXKEHUN Ha
OCHOBE ITpaBWJI JICUCTBUM HAaJ MHOTOYJIEHAMM U ajreOpandecKuMM JApOOsiMU.

— PacknangpiBaTe KBaApaTHBIM TPEXUIEH HA MHOXHUTEIH.

— IIpuMmensTh peoOpa3zoBaHUs BBIPAXKECHUN IJIs1 PELLISHUS Pa3JIUYHbIX 3a7a4 U3
MaTE€MaTHUKH ,CMEXHBIX NPEAMETOB, U3 PEAIBHON NPAKTHUKU.

YpaBHeHHUsI U HEPABEHCTBA

— Pemares nuHeNHBIE, KBaApATHBIE YPAaBHEHHWS U PALlMOHAJIBHbBIE YPAaBHEHMUSI, CBOSIIIIMECS
K HAM, CHCTEMBI IBYX YPAaBHEHUU C ABYyMs II€PEMEHHBIMHU.

— IIpoBoauTh NpOCTEUNINE UCCIIEIOBAHUSI YPABHEHUN U CUCTEMY PAaBHEHUM, B TOM YUCJIE C
npUMeHeHneM rpaduiIecKuX IMPeICTaBIeHU (yCTaHaBJIMBaTh, UMEET JIM YPaBHEHHUE UIIU CUCTEMA
YPaBHEHUM PEIIECHUsI, €CIIH UMEET, TO CKOJIBKO, U TIpP.).

— TlepexoauTh OT ciaoBeCHOUW (QOPMYJIHPOBKH 3adadd K €€ anreOpanvdeckoil MOJICIH C
HNOMOIIIBIO COCTAaBJIEHHSI ypPaBHEHHUsI MWJIW CHUCTEMbl YypaBHEHUN, WHTEpPOPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 3a/Ja4U MOJIyUYEHHBbII pe3yJibTar.

—  IIpumeHsATH cBOICTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU; pellaTh JINHEHHbIE
HEpaBEHCTBA C OJIHOM MNEPEeMEHHOW M HX CHUCTEMBbI; JaBaTh I'padHUUECKyI0 HWIIIIOCTPALIUIO
MHO>KECTBA PEIICHUN HEepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMH
— Ilonumare u wUcOoJB30BaTh (PYHKIHOHAJIBbHBIE TIOHATHS W  S3bIK (TEPMHHBI,

CUMBOJIMUECKHE OOO3HAu4eHUs1); OIpeAcyisATh 3HaueHHe (YHKIUU IO 3HAUYEHUIO apryMEHTa;
onpeNesnsiTh CBOMCTBA PYyHKIIUU 110 €€ rpaduKy.

—  Crpouts rpaduku d1eMeHTapHbIX QYHKIIUN BUIA
k (3 ~r .o
Y=2, y=x2, \y=x3, y=\/§,y=pc\; OMUCHIBATh CBOMCTBA YMCIOBOU (PyHKIIHU 110 €€ rpaduKy.

9 kJjacc
Yucaa 1 BIYUCJICHUA
— CpaBHUBaTh U yHOpsJIOUMBaTh palluOHAJIbHbIE U UPPALIUOHAJIbHBIE YHCJIA.

— BrmonssaTe apI/I(l)MeTI/I‘—IeCKI/Ie JOCUCTBHS C panouoOHAJIBHBIMH YHUCIIaMH, COYUYCTass YCTHBIC U
ITNCbMCHHBIC HpI/IéMBI, BBIITOJIHATH BBIYUCIICHUA C UPpPAlIUOHAJIBHBIMHU HUCIIAMHU.

— HaxoauTh 3HaUEHUs CTEIIEHEHN C LIENbIMU IIOKa3aTeIsIMU U KOPHEU; BBIUYUCIIATL 3HAYECHUSA
YHCIIOBBIX BBIPAXKECHUU.

OKpyryIATh NEMCTBUTENBHBIE YUCIIA, BBIIIOJHATH IPUKUIKY PE3YyJIbTaTa BBIYMCIECHUH, OLIEHKY YUCIIOBBIX
BBIpAXKCHUHN. YPaBHEHUS U HEPABEHCTBA

Pemiate nuHeiHbIE U KBaJpaTHBIC YpaBHEHMS, YPABHEHHUS, CBOSIIMECS K HUM, IpocTeiiiue 1pooHo-
palMOHAIbHBIE YPABHEHUS.

Pemrats cucteMsl ABYX JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SABJISICTCS JIMHEVHBIM.

Pemate TekcTOBBIE 33a4UK aIreOpanuecKuM CriocoO0M ¢ OMOIIBIO COCTABJICHHS YPaBHEHUS HITH
CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCJIE C IPUMEHEHUEM
rpaduUecKux npeacTaBiIeHuil (YCTaHaBIMBATh, UMEET JI YpaBHEHUE UJIM CUCTEMa YPaBHEHUH pelieHus,
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€CJIM UMEET, TO CKOJIBKO, U Tp.).
Pemrare nuHeiiHbIC HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300pakaTh pPElICHNE HEPABEHCTB Ha
YHUCJIOBOU IPSMOM, 3alMCHIBATH PELICHUE C IIOMOILBIO0 CUMBOJIOB.

Pemate cucTeMbl TUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIHUEC KBA/IPAaTHOC HCPABCHCTBO,

M300paxaTh pelIeHHe CUCTEMbl HEPABEHCTB HA YHCIIOBOM MPSIMOH, 3aIIUCHIBATH PEIICHUE C TOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a4a4.
OyHKIMHU

Pacnio3naBate GpyHKIMM M3ydeHHBIX BUAOB. [l0Ka3pIBaTh CXeMaTHYECKH PACTIONOKEHUE HA
KOOPJAMHATHOMU TMJIOCKOCTH rpauKoOB

Oynkmii Buna :y=kx, y=kx+b, y=k/x
,y=ax2+bx+c

y=x3, y=v/x, Y=|x| B 3aBUCUMOCTH OT 3HAYEHUH KODPHUIIMEHTOB; ONMUCHIBATL CBOUCTBA

(pyHKIIHH.
Crpoutsh 1 n300pakath cXxeMaTHYeCKHU IpaUKHU KBaJIPaTUUHBIX

—  (QYHKIOUMI, ONHUCHIBAaTh CBOMCTBA KBAJIPATUUHBIX PYHKIMN MO UX rpadukam.

Pacno3naBate kBagpaTuuHyio ¢GyHKOUIO 110 ¢Gopmyse, NOPUBOAUTH HOPUMEPHI

KBaJIpaTUYHBIX (PyHKIIUN U3 peasibHOM KU3HHU, PU3NKHU, TEOMETPUH.

ApudmMernueckasi 1 reoMeTpuYecKas MPOrpeccum

Pacrnio3naBath apudmMeTHUYECKyI0 M T'€OMETPHUYECKYIO TMPOTrpeccCHyd MNpU pPa3HbIX

croco0ax 3aJgaHusl.

rco

BEITOIHATE BEIUHUCIECHUS C UCIIOJIB30BaHUEM (bOpMy.TI n-ro 4icCcHa apH(l)MeTHIIeCKOﬁ "
MCTpPI‘ICCKOfI HpOl"pCCCI/If/'I, CYMMBI IICPBLIX N YJICHOB.

— I/I306pa)KaTB YJICHBI ITOCJIC10BATCIbHOCTH TOYKAaMHM Ha KOOp)IHHaTHOﬁ ITIJIOCKOCTH.

Pemarts 3aJa4M, CBA3aHHBIC C YHMCJIOBBIMH ITOCJICOAOBATCIIBHOCTIAMM, B TOM HHCJIC 3aJa4dn

U3 pealbHOM KU3HU (C UCHOJBb30BAaHHUEM KaJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTU).

NnpeaAMETHbIC:

1) ymenue paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (CTPYKTYPUPOBAHKE, U3BICUCHUE HEOOXO0IMMO
nH(pOpMaLKMK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIIM B YCTHOM U MUCbMEHHOW peyu, MPUMEHSs
MaTeMaTHUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCIIOJIB30BATh Pa3IMYHbIC SI3bIKU MAaTEeMaTUKH
(croBeCHBIN, CHMBOJIUYECKH, Tpadu4eCcKHii), 000CHOBBIBATH CYXACHUS, TPOBOJUTH KIACCU(PHUKAIUIO,
JI0Ka3bIBaTh MAaTEMaTUYECKHE YTBEPIKICHUS;

2) BJIAACHHC 0a30BBIM HOHSATHHHBIM arIapaToM: UMETh IPCACTABICHUEC O YUCJIIC, BIaJICHHC CUMBOJIbHBIM
SA3BIKOM aJ'IFe6pr, 3HAHHEC 3JICMCHTAPHBIX q)YHKHI/IOHaJ'IBHbIX 38.BPICPIMOCT6§I, (1)OpMI/Ip0BaHI/IC
Hpe,Z[CTaBJ'IeHI/Iﬁ O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MUPC U O PA3JINIHBIX crocodax ux
HU3BJICUYCHUA, 00 0COOEHHOCTIX BBIBOAOB M IIPOIrHO30B, HOCAIIUX BepOHTHOCTHHﬁ XapakTep,

3) YMCHHC BBITIOJIHATH anre6pa1/1quKI/Ie npeo6pa3013aHI/Is[ pallHOHAJIIBHBIX BBIpa)KeHHﬁ, MMPUMCHATD UX I
peIICHUA y‘Ie6HBIX MAaT€MaTUYCCKUX 3a1a4 U 3a7a4, BOSHUKAIOIIUX B CMCXKHBIX y‘Ie6HHX npeaMeTax;

4) YMCHHEC MMOJIb30BATHCA MATEMATUUCCKUMHU Q)OpMYHaMI/I N CaMOCTOATCIIBHO COCTaBJIATH (bOpMy.]'IBI
3aBHCHUMOCTEH MCXKAY BEIIMYNHAMHA Ha OCHOBC 0606I_HCHI/I$I YaCTHBIX CJIY4acB U SKCIICPUMCHTA,

5) YMCHHC pCIIATh JIMHEWHBIE U KBaJApaTHBIC YPABHCHUS U HCPABCHCTBA, a4 TAKIKC ITPUBOANUMBIC K HUM
YpaBHCHHA, HCPABCHCTBA, CUCTCMbI; IPUMCHATH Fpa(bI/ILIeCKI/IC MPpEACTABJICHUA UI PCIICHUA U
HUCCICIOBaHUA ypaBHeHHfI, HCPABCHCTB, CUCTCM; IIPUMCHSATH MMOJYYCHHBIC YMCHU IJId PCIICHUA 3a/1a4 U3
MaTEMaTUuKH, CMCIKHBIX MIPEAMETOB, IIPAKTUKHU

6) oBnageHne cucTeMOH (HYHKIIMOHAIBHBIX MOHATUH, QYHKIIMOHAILHBIM SI36IKOM M CHMBOJIMKOM, YMEHUE
CTPOUTH Tpaduku (PyHKIMIA, OMCHIBATH UX CBOMCTBA, UCIIOJIb30BaTh (PYHKIIMOHAIBHO-Tpaduyeckue
NPEJCTaBICHUS JUIsl ONMCAHMS U aHAIM3a MaTEeMaTHUECKUX 3a/1a4 U peabHbIX 3aBUCUMOCTEH;

7) OBNaJIcHNE OCHOBHBIMU CIIOCO0OAMU MPECTABICHHS aHAIM3a CTATUCTUYECKHUX JAHHBIX; YMEHUE pelIaTh
3aJjaud Ha HAX0KJICHHE YacTOThI U BEPOSITHOCTH CIIy4ailHBIX COOBITHH,
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8) yMeHHe MPUMEHSTh U3y4YCHHBIC TIOHSATHUS, PE3Y/IbTAThl U METOJIbI IIPH PELICHUH 3a/1a4 U3 Pa3IMYHbBIX
pa3aeiioB Kypca, B TOM YUCJIE 3a/1a4, HE CBOASIIMXCS K HEMTOCPEACTBEHHOMY PUMEHEHUIO N3BECTHBIX
AITOPUTMOB.

8 kiacce

9J1eMeHTBI TCOPUU MHOKECTB U MaTeMaTH4eCcKoii

JOTHKH Y YeHHK HAYYIUTCH

_ omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMHU: MHOXECTBO, JIEMEHT MHOKECTBA, IIOJIMHOKECTBO,
IIPUHAJUIE)KHOCTB;
T HaxoJuTh IepecedyeHne, 00beJMHEHHE, [T0IMHOKECTBO B IPOCTEHILINX CUTYAIUSX.

Yuyenuk MOJIYYMT BO3MOKHOCTD

O ONpCACIIATh NPUHAAJIC)KHOCTD 3JICMCHTA MHOXKCCTBY, 06L€I{I/IHGHI/IIO H IIEPECCUCHNIO MHOKCCTB,
[J 3amaBaTh MHOXKECTBO C IOMOIIBLIO NEPCUUCTICHUSA JICMEHTOB, CJIOBECCHOT'O OITMCAaHM.

Yucaa
Y4YeHUK HAYUYUTCH:

T OmnepupoBath Ha 0a30BOM ypOBHE MOHATHSMH: palMOHAIBHOE YHCIO, apU(PMETHUYECKHUt
KBa/IpaTHbI KOPEHB;

[J OlLleHMBAaTh 3HAYEHUE KBAIPATHOTO KOPHSI U3 MOJIOKUTEIIBHOTO LIEJIOTO YHCIIA;

[ pacrno3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAIILHBIE UNCIIA;

CpaBHHBATH YHKCJIa
Yuyenuk MOJIYYMT BO3MOKHOCTDb:

OHepI/IpOBaTI) IIOHATUAMU. MHOXCCTBO HaTypaJ'H)HBIX YHCCJI, MHOXXCECTBO L ECJIBIX YHCCIJI, MHOXKCCTBO
paHI/IOHaJ'II)HI)IX YHUCell, I/IppaHI/IOHaHBHOG YHuCJI0, KBa,HpaTHBII\/’I KOpeHB, MHO>XKECTBO }IeﬁCTBHTeHBHBIX
qucell, TCOMETPHUCSCKas WHTEPIpPETAMsl HATYPAIbHBIX, ICJIBIX, PAIIHOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCe;
MMOHUMATh U O0BSACHATH CMBICI TO3UITUOHHOH 3aIMCH HATYPAJILHOTO YHCIIa,
BBITIOJTHATH BBIYUCIICHHUS, B TOM YHCIIE C UCTIOJIb30BAHUEM IIPUEMOB PAITMOHATBHBIX BEIYHCIICHHIA,
BBITIOJTHATH OKPYTJICHUE PAIMOHATBHBIX YUCEIT C 3aIaHHOM TOYHOCTHIO;
CpaBHHMBATh PAIlOHAIBHBIC H UPPAIIHOHATBHBIC YHCIIA;
MPEJICTABJIATh PAIMOHAIBLHOE YKHCIIO B BUC JCCATHYHOM IPOOH.

Y4eHHK MOJTyYUT BO3MOKHOCTD:

ToxnecTBeHHbIE PE0OPaA30BAHUSA
Y4YeHUK HAYYUTCSA

HCI0JIb30BaTh (OPMYIIbI COKPAIIEHHOTO YMHOKEHHUS (KBaJpaT CyMMbl, KBaJpaT Pa3HOCTH, PA3HOCTb
KBaJIPaTOB) Ul YIPOIICHUS BHIYMCIICHUI 3HAUEHUN BBIPAXKEHU;

BBITIOJIHATh HECIIOKHBIE TpeoOpa3oBaHus APOOHO-IMHEWHBIX BBIPAKEHUH U BBIPAKCHHNA C
KBaJIPAaTHBIMU KOPHSIMH

Y4yenuk MOJYYIMT BO3MOKHOCTD

OIIEpPUPOBAThH MOHATHAMHU CTEIIEHH C HAaTYpaJbHBIM IOKA3aTesIeM, CTEIEHU C LEJIbIM OTPULIATEIbHBIM
IoKa3aTeseM;

BBITOJIHATE NPE0Opa30BaHMsI LENbIX BbIPAXKEHUH: AEUCTBUS C OJHOYJICHAMU (CII0’KEHUE, BBIUNTAHMUE,
YMHOKEHUE), JeUCTBUS ¢ MHOTOWIEHaMH (CII0KEHHE, BBIYMTaHUE, YMHOXKEHHUE);

packiaibIBaTh Ha MHOXKUTENIN KBAAPATHBIM TpEeXWIeH;

BBITNOJIHATE MpeoOpa3oBaHusl APOOHO-pAIMOHANIBHBIX BBIPAXEHMI: COKpalleHne apoleil, mpuBeneHue
anreOpandyeckux Jpobeit kK o0lieMy 3HaMeHaTeNto, CI0KEHUE, YMHOKEHHE, JIeNIeHHe alreOpandeckux
npo0Oeit, Bo3BeJieHNE alreOpandeckoi 1pooy B HATYPAIbHYIO U 1IENYI0 OTPUIATENbHYIO CTEIEHb;
BBITOJIHATH TPe0Opa30BaHUs BBIPaKEHHH, COepKaINX KBaIpaTHbIE KOPHHU;

BBIJICJIATH KBAJpaT CyMMBI WM Pa3HOCTH JBYYJI€HA B BBIPAKEHUSX, COJIEPXKAIIUX KBaJpaTHBIE KOPHH;
BBITNOJIHATE TPe0Opa30BaHUs BRIPAKEHHH, COAEPIKAIIMX MO/TYJIb.

YpaBHeHHS U HEPABEHCTBA



Yuyenuk HAYy4YIUTCH

L
L

pemaTh KBaApaTHbIE ypaBHEHUs 1O (GopMylie KOpPHEH KBaJAPaTHOTO ypaBHEHMS,
pelaTh YUCIOBbIe U OYKBEHHbBIC HEPABEHCTBA.

Yuyenuk MOJIYYMT BO3MOKHOCTD

L

OTIEPHPOBATH TOHATHSAMH: YpaBHEHHE, HEPaBEHCTBO, KOPEHb YpaBHEHUS, pEIICHHWE HEPaBEHCTBA,
PaBHOCHIIbHBIE ypaBHEHHs, 00JacTh OINpeNesieHUs] ypaBHEHUS (HEpaBEHCTBA, CHCTEMBl ypaBHEHUI
WM HEPABEHCTB);

pemaTh JIMHEHHbIC YPAaBHEHHS W YPaBHEHHS, CBOJUMBIC K JMHEHHBIM C TIOMOUIBIO TOXKIECTBEHHBIX
peoOpa30BaHMIA;

pemaTh KBaJpaTHBIE YypaBHEHUS W YpPaBHEHHs, CBOJAWMBIE K KBaJpPaTHBIM C TOMOIIBIO
TOKJICCTBEHHBIX MPE0OpPA30BaHMIA; pelIaTh YPaBHEHUS BUJa X" = a |

pemaTh ypaBHEHHS CIIOCOOOM pasioKEHHUs Ha MHOYKUTEIH U 3aMEHBI TIEPEMEHHO;

pemaTh HECIOKHbIE KBaJJpaTHbIE YPAaBHEHHSI C TTapaMETPOM.

D yHKUUHA
Y4YeHUK Hay4YuTCst

L
L

HaXOJUTh 3HaUEHHE (PYHKIMH 10 33JJaHHOMY 3HAUE€HUIO apTyMEHTa;
HaXOJUTh 3HAYEHHE apryMeHTa 0 3aJaHHOMY 3HAU€HUI0 (DYHKIIMH B HECJIOKHBIX CUTYalHsIX;

OTIPEIEeNIATh MOJIO)KEHWE TOUYKHU IO €€ KOOpJAWHATaM, KOOPJIMHATBhl TOUKHU IO €€ MOJIO)KEHHIO Ha
KOOPJIMHATHOM MJIOCKOCTH;

CTpOUTH rpauk TUHEHHON QYHKIINH;

MpPOBEpATh, SBJSETCS JM  JaHHbIM rpaduk rpadukomM 3amaHHONM  GyHKUMH  (0OpaTHOM
MIPOMOPLIUOHAIIBHOCTH); OIpPENeisITh NPHUOIMKEHHbIE 3HAYEHUS KOOpAMHAT TOYKU IepeceueHust

rpaduKoOB (PYHKIIHIL;

Yuyenuk MOJIYYMT BO3MOKHOCTD

[

OTIEPHPOBATh TOHATHAMU: (YHKIIMOHAIbHAS 3aBUCUMOCTh, (YHKIUA, Tpaduk (QyHKIHH, CIIOCOOBI

3a1aHusl QYHKIHUU, aprTyMEHT U 3HaueHHue (YHKIHUH, 00IacTh ONpeAeTIeHUs] U MHOKECTBO 3HAUECHUN
GbyHKIMY, HYIM (QYHKIUH, TPOMEXKYTKU SHaKOJIOCTOSHCTBA, MOHOTOHHOCTH byHKIMH,

I‘IeTHOCTI)/HCI'ICTHOCTI) KM BUOA.: =a-+ —_ =, = —
Q)YHH A y xTE;y—\/x,y— 3\735,}’—|x|

CTpOUTh rpaduKK JUHEWHOHN, KBaJApaTUIHOW (PYHKIMH, 0OpaTHOM MPONOPIIUOHATBHOCTH, (PYHKIIMH
BHUJIa: Ha MpHUMeEpe KBAJApaTHUUHOM (YHKIMH, HCIOIb30BaTh MHpeoOpa3zoBaHus rpaduka ¢GyHKIUU
y=f(X) nnst nocrpoenus rpadukos Gpyukuuii y = af (kx + b) + c;

COCTaBIISITh ypaBHEHUS MPSAMOU MO 3aJaHHBIM YCIOBHSM: MPOXOJIIECH yepe3 JBE TOUKH C
3aJJaHHBIMU KOOpJIUHATAMU, TPOXOIAIIEH Yepe3 JaHHYI0 TOUKY U MapauieIbHON JaHHON NpsSIMOii;
UCCIe0BaTh PYHKIIUIO M0 €€ rpaduKy;

HaXOJUTh MHOXKECTBO 3HAYEHWI, HYIH, TMPOMEXKYTKH 3HAKOTOCTOSHCTBA, MOHOTOHHOCTH
KBaIpaTHYHOMN (YHKIINH;

OTIEpUPOBATh MOHATUSAMHU: TOCIEI0BATEIILHOCTD, apupMETHUECKas MPOTPECCHs], TeOMETpUIECKast
MIPOrpeccusi; pemIaTh 3a1a4i Ha apu(METHUECKYIO0 U TEOMETPUUECKYIO IIPOTPECCHIO.

TexcToBBIC 327291
Y4YeHUK HAYyYUTCHA

L

[

CTPOUTH MOJCIJIb YCIIOBHA 3aJa4U (B BHIC Ta6J'II/II_IBI, CXCMbI, pUCYHKA HJIN ypaBHeHI/ISI), B KOTOpOﬁ
AaHbIl 3HAUCHUA IBYX U3 TPCX B3AMMOCBA3aHHBIX BEJIMYUH, C LEJIbIO ITOUCKA PCHICHU 3a1a1U;
OCYIICCTBJIATDH CII0CO0 TTOMCKa peuiCeHud 3ala4uv, B KOTOPOM PACCYXKIACHUC CTPOUTCA OT YCJIOBUA K
Tpe6OBaHI/IIO NI OT Tpe6OBaHI/I$I K YCJIOBHIO;

3HATb pa3jinuune CKOpOCTGfI 00BEKTa B CTOSTUCH BOJC, IPOTUB TCUCHUA U IO TCUCHUIO PCKU,

peuaTth 3aJa4d pas3HbIX THUIIOB (Ha pa60Ty, Ha MOKYIIKH, Ha I[BI/I)KGHI/IG), CBA3BIBAOMIUX TPU
BCIIMYUHEI,

BBIICJIATH 9TU BEJIMYUHBI U OTHOIICHUA MCKAY HUMU;

Y4yenuk MOJYYIMT BO3MOKHOCTD

peuaTth IMPOCTHIC U CIIOKHBIC 3a1a4M PA3HBIX TUIIOB, 4 TAKIKEC 3ala4n MOBBIIICHHOMN TPYAHOCTH,
MOJCIUPOBATH PACCYKACHUA IIPU TOUCKE PCIICHUS 3a1a4 C IOMOIIbIO Fpa(l)-CXCMBI;

BBLICJIATD OTAllbl PCIICHUA 3a/Ia41 U COACPIKAHUEC KAXKJOT'0 dTalla,

YMCThb BLIGI/IpaTB ONTUMAJBHEIA METOJ, peuicHuda 3aJa4u U OCO3HABATh BBI60p METOoJ4a,



paccMaTpuBaTh pa3jIMYHbIE METObI, HAXOAUTh Pa3HbIE PELIECHU 3a/1a4H, €CJIM BO3MOXKHO;

® aHaJIM3UPOBATH 3aTPYJHEHUS IpPHU PELICHUM 3a/a4; BBINOJIHATH pa3IMYHbIE IPE0Opa30BaHUs
MPEUI0KEHHON 3a7a4l, KOHCTPYHPOBATh HOBBIC 331a4H M3 IaHHOW, B TOM YKCIIEe OOpaTHbIE;

® UMHTEPIPETUPOBATH BBIUYMCIUTENBHBIC PE3YyJIbTaThl B 33/1a4e, MCCIIECI0BATh IOJYyYEHHOE PELICHUE
3aJlauM; aHAJIU3UPOBATH BCEBO3MOXKHBIE CHUTYyallUHd B3aMMHOI'O PACIOJIOKEHUS JABYX OOBEKTOB U
W3MEHEHHUE UX XapaKTEPUCTUK MPU COBMECTHOM JBUKEHHH (CKOPOCTb, BPEMs, pacCTOSIHUE) IPU
pelIeHUH 3a/jad Ha JBUYKEHUE JABYX OOBEKTOB KaKk B OJHOM, TaK U B IPOTHUBOIOJIOKHBIX
HaIlpaBJICHUSX;

® JCCIIEIOBATh BCEBO3MOJKHBIE CHUTyalldd IIpM pELIEHWM 3a7ad Ha JBWKEHHE II0 pekKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCYETA;

e pemarbk pa3HooOpa3Hble 33JaYdl «Ha YacTH», pellaTh U O0OOCHOBBIBATH CBOE pELIECHHE 3ajay
(BBLIENSATH MAaTeMaTUYECKYI0 OCHOBY) Ha HaXOXJIEHHWE YacTH 4YMcia U YHclia MO0 €ro 4acTH Ha
OCHOBE KOHKPETHOTO CMbICNa JApoOM; pemiarh 3aJadd Ha MPOLIEHThl, B TOM YHUCIE, CI0XHbIE
MIPOLIEHTHI ¢ 0OOCHOBAHMEM, MCIOJIB3Ysl pa3HbIE CIOCOObI; pelIaTh JOTUYECKUE 3aJjaul pa3HbIMU
crocob6aMu, B TOM 4HCIIE, C IByMsI OJI0KaMH U ¢ TpeMs OJI0KaMU JaHHBIX C TIOMOILBIO TaOJIuI;

e pemarh 3aJauyd MO KOMOMHATOPUKE M TEOPUHM BEPOSATHOCTEH HAa OCHOBE HCIIOJIb30BAHUSA
M3Y4YEHHBIX METOJI0B U 00OCHOBBIBATh PEIICHHE; pelIaTh HECIOKHBIE 3a]a4l 110 MaTEeMaTHYECKOU
CTaTUCTHUKE;

® O0BJI3/IETh OCHOBHBIMHM METOJAMHM PEIICHUS CIOKETHBIX 3ajau: apupMEeTHUECKU, anredpandeckuid,
nepe0op BapHaHTOB, F€OMETPUUYECKUH, IpauuecKuii, MPUMEHITh UX B HOBBIX IO CPAaBHEHUIO C
M3yYEHHBIMU CUTYyaIUsAX

CraTucruka U Teopus
BEPOSATHOCTENY YEHUK HAYUYHMTCS

® OILIGHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHUILINX CITydasix;

® UMEThb MPECTaBICHHUE O POJIU 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUIX
Y4YeHuK NoJIy4YuT BO3MOKHOCTH

e ONEpUpPOBaTh MOHATHSAMH: CTOJIOUAThle M KPYroBbI€ AMArpaMMbl, TAOMUIBl JaHHBIX, CpeIHEe
apudmernyeckoe, MeAuaHa, HauOOJbLIEE W HaWMEHbLIEE 3HAYEHHUS BBHIOOPKH, pa3Max BBIOOPKH,
JHCTIEPCUSIA CTaHAAPTHOE OTKJIIOHEHHE, CIy4aiiHas U3MEHUYUBOCTb;

e U3BJIEKaTh MHPOPMAIIHIO, IPEICTABICHHYIO B Ta0IHIIAX, HA AUArpaMMax, rpadukax;

®  COCTaBJIATH TAOIUIBL, CTPOUTH TUArPaMMBbI U TpaduKU HAa OCHOBE JAHHBIX;

e OIEepUpPOBaATh MOHATUSAMU: (aKTOpUA YUCIIA, IEPECTAHOBKU M COUETaHus, TpeyroiabHuk Ilackans;

® [PUMEHSATH NPABUJIO IPOU3BEICHUS MTPH PEIIEHNH KOMOMHATOPHBIX 33/1a4;

® ONEpUPOBATh MOHATUSAMHU: CIy4YaillHBIA OIBIT, CIy4alHBIM BBIOOP, HCIBITAHUE, 3JIEMEHTApHOE
ciydaifHoe coObITHE (MCXO), KIAaCCUYECKOE OIpPEeIeHHE BEPOSATHOCTU CIYYaifHOTO COOBITHS, OTEepaluu
HaJ CTy4aiHBIMU COOBITHSIMU;

® MpeACTaBIATH HH(GOPMAILIUIO C TOMOIIBIO0 KPYroB Diiepa;

e pemiath 3aJaud Ha BBIYMCIECHUE BEPOSATHOCTH C MOJCYETOM KOJIMYECTBA BAPHUAHTOB C IMOMOIIBIO
KOMOHMHATOPHUKHU.

9 Kkiacc

JleicTBUTEILHBIE YHCIA
BpInyckHUK Hay4uTCH:
WCIIOJIb30BATh HAYaJIbHbIE MPEJICTABICHUS O MHOKECTBE JEHCTBUTENbHBIX YHCEIT;
ONEPUPOBATH NOHATUEM KBAJPATHOTO KOPHS, IPUMEHSTh €r0 B BBIUUCICHUSX.
BbINnyCKHUK MOJYYUT BO3MOKHOCTb:
Pa3BUTh MPEJICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPAIbHBIX O JEHCTBUTEIIbHBIX
YHUCEJN;0 POJIM BBIUUCICHUH B IPAKTUKE
®  Pa3BHUTH U YIIyOUTh 3HAHUS O JIECATUYHOMN 3aMUCU JCUCTBUTEIHHBIX YKCeN (EPUOAUUECKUE
MHENEepUOINUECKUe IpooH).
HN3mepenus, npudInKeHUs,
OLeHKMBBINYCKHUK
HAYYHTCH:
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®  JCHOJIB30BAaTh B XOJI€ PELICHUS 3a1a4 JIEMEHTAPHBIE NIPECTABICHUS, CBSI3aHHbIE C
npUOIMKEHHPIMU3HAUYCHUSIMUA BETMYHH.

e  BEIITYCKHUK [TOJYyYUT BO3MOXHOCTD!

® T[IOHATH, YTO YHCIOBBIC JIaHHBIC, KOTOpBIE WCHOJB3YIOTCS IS XapaKTePUCTUKA OOBEKTOB
OKpPYXXAIOIIET0  MHUpa, SABISAIOTCS MPEUMYIIECTBEHHO NPUOMIKEHHBIMH, 4YTO IO  3allUCH
NpUOIMKEHHBIX 3HAYEHUH, COJEpkKAIUXcs B HWH(MOPMAIMOHHBIX HMCTOYHHKAX, MOXKHO CYIUTHh O
MOTPEUTHOCTH MPHOIKCHUS;

® [IOHATh, YTO MOTIPEUIHOCTh PE3YyIbTaTa BBHIYMCIECHUN JOJDKHA OBITH COM3MEPHUMA C MOTPELIHOCTHIO
HCXOJIHBIX JIaHHBIX.

AJredpanyeckue BbIpaeHUs

BoInycKHUK HAYYHTCS:

T omepupoBaTh MOHATHIMH «TOKIECTBO», «TOXIECCTBEHHOE MpeoOpa3oBaHME», pPeliaTh
3aJ1aum,cojiep)kaiiie OyKBeHHbIE JaHHbIE, padoTaTh C POpMyIamH;

C  BBINOJHATH MPeoOpa30BaHus BRIPAKEHHUH, COIEPKAIUX CTENICHN C IeNBIMU TIOKa3aTesIMUA U
KBaJ[paTHbIE KOPHHU;

C  BBINOJHATH TOXKIECTBEHHBIE NIPe0Opa30BaHUs PAMOHAIBHBIX BBHIPAKCHUH HA OCHOBE
MPAaBHIIACHCTBUI HaJl MHOTOWICHAMH U alTre0pandeckKuMu ApoOsSMHu;

C BBITIOJTHATE Pa3JIO’KEHNE MHOTOYJICHOB

Ha MHOKHUTEIHN. BRITTyCKHUK MOJTYYUT

BO3MOKHOCTHHAYIUTHCS:

_  BBINOJHITH MHOTOIIIATOBBIE TTPE0OPa30BaHuUs PAlMOHATIHHBIX BBIPAKEHHH,
MPUMEHSSIIUPOKUIHAO0D CIIOCOOOB U MPUEMOB;

_  IpUMEHATH TOXKIECTBEHHbIE NMpeoOpa3oBaHUs A pelIeHUs 3a/1ad U3 PAa3IMYHBIX Pa3/iesioB
Kypca(Hanmpumep, UTsl HaX0XKACHHUS HanOOJIbIIIEro/HauMEHBIIIETO 3HAYCHUSI BBIPAKEHUS).

YpaBHeHust
BbIMyCKHUK HAYYUTCSH:
_  pewmaTh OCHOBHBIE BUJbI PALIMOHAIBHBIX YpaBHEHUN C OJHON MEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

L IIOHUMAaThb YpaBHCHHE KakK BaX(HeﬁMYIO MaTEMAaTUYCCKYI0O MOACIIb IJId OIIMCAaHUS U
I/I3yquI/IHpa3HOO6pa3HBIX PEAIBbHBIX CHTyaHHﬁ, peuiaTtse TCKCTOBEIC 3aJa49 aJ'IFe6paI/I‘{€CKI/IM METOJA0M,

C MPUMEHSTh rpapuuecKue MPEICTABICHUS JIJIs UCCICIOBAHUS YPAaBHCHUM, UCCIICIOBAHUS
PEIICHUSICUCTEM YPaBHEHUH C ABYMs ITEPEMECHHBIMHU.

BBINTYCKHHK ITOJTYYHT BO3MOKHOCTB:

C OBJIQJICTh CIICIUAIBHBIMUA NPUEMAMH PEUICHHUS YPAaBHCHUW U CHCTEM YPaBHCHHIA, YBEPCHHO
NPUMEHATh anmapar ypaBHEHUH Ui PpEIICHUS pPa3HOOOpa3HBIX 3a/la4 M3 MaTeMaTUKH, CMEXHBIX
MIPEIMETOB, MPAKTHKH;

C MPUMEHSATH rpadudecKue MpeaCTaBICHHS IS UCCIIEOBAHMS YPaBHEHHH, CUCTEM YpaBHEHHUH,
coJiepkaiiux OyKBeHHbIE KOAPDUITUSHTHI.

HepaBencrBa
BeinyckHuK
HAY4YMTCH:

e I[IOHMMAaTh U NPHUMEHATh TEPMUHOJOIHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM
HEpPaBEHCTBA,CBONCTBA YMCIIOBbIX HEPABEHCTB;

e pelaTh JMHEHHbIe HEPABEHCTBA C OJHOM NMEepeMEHHON M UX CHUCTEMBI; pellaTh
KBaJIpaTHBIEHEPABEHCTBA C OMOPON Ha rpadUuecKue MpeIcTaBIeHus;

e TPUMEHATH aImapaT HEPABEHCTB /IS PelIeHUs 3a0a4 U3 pa3IMyHbIX Pa3/IesIOB

Kypca.BBIITyCKHUK MOTyYUT BO3MOXKHOCTh HAYUYUTHCS:

e pa3HOOOpa3HBIM NpUEMaM JI0Ka3aTeabCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTh anmapar
HEPaBEHCTBJIS PEIIEHUs pa3HOOOpa3HBIX MaTEMAaTHUECKUX 3a71au U 33/1a4 U3 CMEKHBIX IIPEIMETOB,
MIPAKTUKU;

e IPUMEHATH TpauuecKre MpeACTaBICHUS IS UCCIE0BAaHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB,COECPKANX OyKBEHHbIE KOI()(HUIIMECHTHI.
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OcHoBHbBIE NOHSATHS. Yucnosble
(pyHKuUMUBBINYCKHUK HAYYHTCH:

e TMOHMMATh W UCMOJb30BaTh (PYHKIMOHAIBHBIE MOHATUS U S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYCHHS);

e CTpPOUTHh TpadUKH BSJIEMEHTApHBIX (YHKUIMN; HMCCIENOBATh CBOWCTBA YMCIOBBIX (DYHKIHMHA Ha
OCHOBE M3YUEHHUS TIOBEJICHUS UX TPAPHKOB;

e TMOHMMATh (QYHKIMIO KaK BaXHEWIIYI0 MaTEMAaTHYECKYI0 MOJIENb JUIsl OTMHMCAHHs IMPOIECCOB H
SIBJICHUH OKpYXaloIIero MHpa, IPUMEHATh (PYHKIMOHAIbHBIM S3bIK JJIS ONMCAHMSI U HCCIEIOBAHUS
3aBHCUMOCTEH MEX 1y PU3NUIECKUMHU BEITMIMHAMHU.

BbINyCKHUK MOTY4YUT BO3MOKHOCTh HAYUUTHCS:

e TIPOBOJUTH MCCIEAOBAHUSA, CBSI3aHHBIE C H3YYEHHEM CBOMCTB (YHKLUMH, B TOM 4YHUCIE C
HCII0JIb30BAHMEM KOMIIBIOTEPA; HAa OCHOBE I'pa(UKOB M3Y4YEHHBIX (YHKIUN CTPOUTH 0OJiee CIIOXKHBIE
rpaduku (KycOUHO-3aaHHbIE, C «BBIKOJIOTBIMU» TOUKAMM U T. I1.);

e HCNOJb30BaTh (DYHKIMOHAJIbHbIE MpPEICTaBICHUS M CBOHCTBA (DYHKUIMH JUIsl  pelieHus
MaTeMaTHYECKUX 3ajlad U3 pa3IMYHbIX pa3zesioB Kypca.

YucaoBbie
NoCJ1e/10BaTeIbHOCTH
BhINyCKHUK HAY4YUTCS:

e TIOHHMMATh U UCMOJIb30BaTh SI3bIK MOCIEA0BATEIBHOCTEHN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUEHU);

e TMpPUMEHATH (GOpPMYJbl, CBA3aHHBIE C apUPMETUYECKOM U TeOMETpUYECKOW Mporpeccueii, u
anmnapat, cOpMHUPOBAHHBIN MPU U3YYEHHH JIPYIHX pa3lesioB Kypca, K PelIeHHUIO 3ajad, B TOM YHCIe C
KOHTEKCTOM M3 PeajbHOM KU3HU.

BBINyCKHHK MOJTy4UT BO3MOXHOCTh HAYUUThCS:

e  pemaTh KOMOMHUPOBAaHHBIE 33Jaud C NMPUMEHEHHEeM (OpPMYJT N-Tro WieHa U CyMMBI MEPBBIX N
YICHOB apu(PMETHYECKON U TE€OMETPUUYECKON MPOrpecCUH, NMPUMEHSS MPU 3TOM amnmapar ypaBHEHUU U
HEPABEHCTB;

e TOHMMATh apU(METHYECKYI0 U TEOMETPUYECKYIO MPOrpeccuio Kak (YHKIUU HATypaIbHOTO
apryMeHTa; CBSI3bIBaTh apU(PMETHUYECKYI0 MPOTPECCHI0 C JIMHEHHBIM POCTOM, I'€OMETPHUUYECKYI0 — C
9KCIIOHEHIIMAIBHBIM POCTOM.

Onucare/ibHAas CTATUCTHKA
BrinyckHuK HAYYHUTCH WCIOJIb30BaTh MPOCTeHIne CrnocoObl NPENCTABICHUS U aHaIu3a
CTATUCTUYECKUX JTaHHBIX.

BbINyCKHUK MOTYYUT BO3MOKHOCTH IPUOOPECTH NEPBOHAYANIBHBIM OIBIT OpraHu3ali coopa JaHHBIX
IIPH MIPOBEJCHUH OTpOca OOLIECTBEHHOTO MHEHHMS, OCYILECTBIISATh UX aHAIN3, IPEACTABIATh PE3yIbTaThl
ompoca B BUJIE TaOIHIIbI, JHATPAMMBI.

Cay4aiinblie COOBITHSI U BEPOSAITHOCTD
BbInyCKHHK HAYYMTCS HaXOAUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSATHOCTb CIIy4alfHOTO COOBITHSI.
BBINMyCKHUK MTOJIyYUT BO3MOXKHOCTh IPUOOPECTH OIBIT IPOBEACHUS CIIydaiiHbIX 3KCIIEPUMEHTOB, B TOM
qHcIie ¢ HOMOIIBI0 KOMIIBIOTEPHOTO MOJAEIMPOBAHUS, HHTEPIIPETALIUN UX PE3Y/IbTATOB.

2. COIEPXAHHUE YYEBHOI'O ITIPEJMETA
AJITEBPA. 8 KJIACC.
3 gaca B Henenr. Beero 136 gacos.

1. PauuoHaabHble Apodu (27 1)
PanmonaneHas 1po6s. OCHOBHOE CBOMCTBO JpOOH, COKpAIIEHHE TPOOECH.

ToxnecTBeHHbIe IpeoOpa30BaHUs pallMOHATBHBIX BeIpakeHHH. DyHKIUS U ee rpaduk.

OcHoBHast 11eMb — BBIPpA0OTaTh yMEHHE BBINOJNHATH  TOXKJICCTBEHHBIC
peoOpa3oBaHUAPAIIMOHAIBHBIX BBIPAKEHUH.
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Tak xak AEWCTBUS C pallMOHATIBHBIMH IPOOSIMHU CYIIECTBEHHBIM 00pa30M ONMHUPAIOTCS HA ACHCTBUS
C MHOTOWICHAMH, TO B Hayaje TeMbl HEOOXOIMMO MOBTOPHUTH C YYAIIMMUCS MPEeoOpa3oBaHUs LENBIX
BBIPAXKCHUI.

I'maBHOE MeCTO B JAHHOM TeMe 3aHMMAIOT AJITOPUTMBI ACUCTBUH ¢ qpoOsMuU. Ydaruecs: TOIDKHBI
[IOHUMAaTh, YTO CyMMY, Pa3HOCTb, IIPOM3BEJICHUE M YAaCTHOE IpoOeil Bcerja MOXKHO NPEACTaBUTH B
Buje apo6u. [Ipuobperaemblie B JaHHOW TeMe YMEHHS BBITIOJIHSTH CIIOKEHHE, BEIUNTAHNE, YMHOKEHHE
U JeNieHHe JIpo0ei SIBIIAIOTCS OTIOPHBIMH B TpeoOpa3oBaHUSX OPOOHBIX BbIpaxkeHui. [lostomy um
cienyer yaenuTs ocoboe BHMMaHMe. HerenecooOpa3sHo mepexoauTs K KOMOMHUPOBAHHBIM 33aHUSIM
Ha BCE JEWUCTBUS C JPOOSMU Npex]e, YeM OyAyT YCBOEHBI OCHOBHBIE AJITOPUTMBI. 3aJaHus Ha BCE
JEUCTBUS C IPOOSIMU HE OJDKHBI OBITh M3JIUIIHE TPOMO3IKUMUU TPYIOEMKUMHU.

[Ipn HaxoxneHuum 3HaYeHU JApoOed JaroTcs 3aJaHUus Ha BBIYMCIEHUS C IOMOUIBIO
KaJIBKyJIsATOpa. B HaHHOW Teme pacIMpsArOTCS CBENECHHS O CTaTUCTUYECKUX XAPAKTEPUCTHKAX.
BBoauTcs noHsTHE CpETHEr0 rapMOHUYECKOTO PAAA IMOJIOKUTEIBHBIX YUCEL.

N3ydeHne TemMbl 3aBepIIaeTCs PaCCMOTPEHUEM CBOMCTB rpaduka GyHKINH .

2. KBagparHbie kopuu (25 )

[TonsiTne 00 wuppanvoHanbHbIX uyuciax. OOmMe CcBeAeHHUs O JACUCTBUTENbHBIX YHCIaX.
KBanparusiit kopenb. IloHsATHE O HAXOXIEHUM MPHUOIMKEHHOTO 3HAYEHHS KBAJIPAaTHOTO KOPHS.
CpoiicTBa KkBajapaTHbIX KopHeil. [IpeoOpa3oBaHus BbIpakeHUi, cojaep)KaluxX KBaJpaTHbIe KOPHU.
DYHKIUS € CBOWCTBA U TPaduK.

OcHOBHas 11eJIb — CHCTEMAaTHU3UPOBATh CBEICHHS O PAllMOHATBHBIX YHCIIaX U JIaTh MPEACTABICHUE
00 UppalMOHANBHBIX YMCIAX, PACUIUPUB TEM CaMbIM TOHATHE O 4YHUCIE; BbIPa0OTaTh yMEHHUE
BBITIOJIHATH MPe0Opa30BaHuUs BRIPAXKEHUN, COAEPKALIUX KBaIpaTHbIE KOPHHU.

B nmanHO# Teme ywamimecs MOJIydaroT HadalbHOE MPEJCTaBICHWE O TOHATHH JCHCTBUTEIHHOTO
yucia. C 3TOH 1enbio 0000MIar0TCsT U3BECTHBIC YYAIIUMCS CBEJACHHUS O pallMOHAIBHBIX unciax. s
BBEJCHUS MMOHATHS UPPAMOHATBLHOTO YUCIIA UCTIONB3YeTCS HHTYUTHBHOE MIPEACTABICHUE O TOM, YTO
KKJIBIH OTPE30K HMMEET JJIMHY M IMOTOMY KaXIOW TOYKE KOOPAWHATHON MPSIMOM COOTBETCTBYET
HeKoTopoe yruciio. [lokaszpiBaeTcs, 4TO CYIIECTBYIOT TOUYKH, HE UMEIOIIHE PAIlMOHAIBHBIX a0CITHCC.

HpI/I BBCACHHM IIOHATHA KOPHA ITIOJIC3HO O3HAKOMHUTH YYalllUXCA C HaXOXACHHEM KOpHCﬁ C
IIOMOIIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMAaHHE yJENAETCS MOHATHIO apu(METHUECKOrO KBAJPaTHOTO KOPHS M CBOMCTBaM
apuMeTHYeCKuX KBaJPaTHBIX KOpHEH. JJoKka3bIBarOTCs TEOpEMBI O KOPHE U3 IPOU3BEACHUS U ApodH,
aTaKXKe TOXKIECTBO , KOTOPbIE MOTYYal0T MPUMEHEHUE B PeoOpa30BaHUSX BHIPAKEHUH, COIEPKAILIUX
KBajpaTHble KOpHH. CrenuanbHOe BHHUMaHHE YAENSETCS OCBOOOXKICHHIO OT MPPALMOHAIBHOCTH B
3HaMeHarese ApoOu B BBIPAKEHUAX BUIA . YMEHHE MPeoOpa3oBbIBATh BBIPAKEHHUS, COJEpIKaIIUe
KOPHH, 4acTO HCHOJIb3YeTCs KaK B CaMOM Kypce anreOphl, Tak U B KypcaxX T€OMETpuH, aareOpsl u
HavallaHAIHU3a.

[Iponomxkaercs pabota 1O  pa3BUTHIO  (YHKIMOHAJIBHBIX  MPEACTABICHUN  ydyaluxcs.
PaccmarpuBarorcs GyHKIus ,ee cBoiictBa u rpaduk. Ilpn u3ydeHum ¢(yHKUMM TOKa3bIBaeTcs ee
B3aMMOCB3b ¢ pyHKIMEH , re X=> 0.

3. KBaaparHvbie ypaBHenusi (26 u)

KBanpatHoe ypaBHeHue. PopMyna KOpHEH KBaJpaTHOTO ypaBHEHHMs. PellleHne parroHalbHBIX
ypaBHeHUH. Pemenue 3a1a4, NpuBOIAIIMX K KBaAPATHBIM YPAaBHEHHUSIM U IPOCTEUIIIMM PALlMOHATIBHBIM
YpaBHEHHUSIM.

OcHoBHas ociib  — BBIpaGOTaTL YMCHHA pPEIIaTh KBAAPATHBIC YPABHCHUA U HpOCTCﬁMHC
pallMOHAJIBHBIC YPABHCHUA U NPUMCHATH UX K PCIICHUIO 3a/1a4.

B Haganme TeMbl NPUBOJATCS NPUMEPHl PELICHMs] HENOJHBIX KBAaJpaTHBIX YpPaBHEHUH. OTOT
Marepuan CucTeMarusupyercs. PaccMarpuBarOTCs aIrOpPUTMBI PELICHUS HEMOJHBIX KBaJpaTHBIX
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YPaBHEHUH Pa3iIMYHOIO BUJA.

OCHOBHOE BHUMAHHE CIIeIyeT YAEIUTh PELIeHUIO ypaBHeHui Buga ax> + bx + ¢ =0, tne a # 0, ¢
UCTOJb30BaHueM (opMynbl KopHel. B nanHOW Teme ydammecs 3HakoMmATcs ¢ (opmynamu Buera,
BBIPQKAIONUMH CBS3b MEXKIy KOPHSMHU KBaJpaTHOTO ypaBHEHUS M ero ko3p¢unmentamu. OHu
HCIIOJB3YIOTCA B JAJIBHEUILEM [P J0KA3aTeJIbCTBE TEOPEMBI O Pa3JIOKEHUHU KBAJPATHOIO TPEXWICHA
Ha JIMHEWHbIE MHOKUTEIH.

VYuyamuecss OBJIaZIEBalOT CHOCOOOM peLIeHHs] JPOOHBIX PalMOHAIBHBIX YPABHEHMM, KOTOPBIH
COCTOUT B TOM, YTO DPELIEHUE TAaKUX YPAaBHEHUN CBOJUTCS K PEIICHHUIO COOTBETCTBYIOLIUX LEIBIX
YPAaBHEHUH C MOCIEAYIOINM UCKIIOUYEHUEM IIOCTOPOHHUX KOPHEM.

N3yuenne 1aHHOW TEMBl IO3BOJSET CYIIECTBEHHO pACUIMPUTh anmapar ypaBHEHHI,
HCIIOJIb3YEMBIX Ul PEIICHHS TEKCTOBBIX 3a/1a4.

4. HepaBeHnctBa (25 )

UucnoBsle HepaBeHCTBA M HMX CBOWCTBA. llouineHHOE ClIOXKEHHME W YMHOKEHHME YHCIOBBIX
HepaBeHCTB. [lorpemHocTs 1 TOUHOCTH MpUOIKEeHUs. JIMHelHbIe HepaBEeHCTBA C OJTHOM MEepEeMEHHO
U UX CUCTEMBI.

OcHOBHas 1leNb — O3HAKOMHUTBH YYAIIUXCS C NMPUMEHEHUEM HEPABEHCTB Ul OLICHKU 3HAYECHHUU
BBIpaKEHUH, BbBIpaOOTaTh YMEHHME pellaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEepeMEHHOW M HUX
CUCTEMBI.

CBO¥CTBa YHCIIOBBIX HEPABEHCTB COCTABJIAIOT Ty 0a3y, Ha KOTOPOl OCHOBAHO PEIICHHUE JTMHEWHBIX
HEpPABEHCTB C OJHOW MEepeMEHHOW. TeopeMbl O MOYJECHHOM CIIOKEHUM W YMHO>KEHUH HEPABEHCTB
HaXOJ ST NPUMEHEHHE MPH BHIMOJIHEHUU NMPOCTEUIINX YIPaXXHEHHUI Ha OLIEHKY BBIPAKEHUHN MO0 METOTY
rpaHull. BBoadTcs moHATHS aOCOIIOTHONW MOTPEIIHOCTH U TOYHOCTU MPUOIMKEHUS, OTHOCUTEIbHON
MOTPEIIHOCTH.

B cBs3u ¢ penieHneM JTMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHON JAETCS MOHITHE O YHCIOBBIX
MIPOMEXYTKaX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUs U o00o3HaueHus. PaccmoTpenuto cucrem
HEPABEHCTB C OJIHOM TMepeMEHHO MpeIIecTBYeT O3HAKOMJICHHE YyYalllUXCsl C MOHSATHAMHU
nepeceyeHus: 1 00beTUHEHUSI MHOXKECTB.

[Ipu perieHMM HEPABEHCTB HCHOJB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPHIC
Pa3bACHAIOTCA HAa KOHKPETHBIX IpuMepax. Oco0oe BHUMaHHUE CIICAYET YIACIHTh OTPabOTKE YMEHHUS
pemiath MpocTeiliiiie HepaBeHCTBa BHaa ax > b, ax < b, ocTaHOBHBIIKCH CreIMaIbHO Ha CllydYae,
xorgaa < 0.

B »sToit Teme paccMaTpruBaCTCA TAKIKE PCHICHUC CHUCTEM ABYX JIMHEMHBIX HCPABCHCTB C OJIHOM
nepeMeHHoﬁ, B 4aCTHOCTH TaKHX, KOTOPLIC 3allMCAHbI B BUC ,I[BOﬁHBIX HCPABCHCTB.

5. CTeneHp ¢ HeJbIM MOKa3aTeJeM. JJIeMeHThI cTaTHCTHKH. (17 )

Cremnens ¢ LIEIBIM TMOKa3aTelIeM M €€ CBOMCTBaA. CTaH,I[apTHBIfI BUJ 4YHCJIIA. HpPI6J'IPI)KeHHBII>i
BBIYHCIICHUA.

OcHoBHas 1ens —BripaboTaTh yMeHHE MPUMEHSTh CBOWCTBA CTENEHHU C ILIETbIM TMOKa3aTelieM B
BBIYHCIIEHUSX U TIpeoOpazoBanus, chopMHpoBaTh HauaIbHbIC MPEACTABICHUS O COOpE U TPYNIUPOBKE
CTaTHUCTUYECKUX JaHHBIX, UX HATJSIIHOW WHTEeprpeTanuu. B 3Toli Teme hopmymupyroTcs cBOMCTBa
CTETIEHH C TENBIM MMOoKaszareiaeM. MeToa J0Ka3aTelbCTBa ITHUX CBOWMCTB TOKA3bIBACTCS HA TPUMEpPE
YMHOXEHUSI CTETNEeHEeW ¢ OJMHAKOBHIMU OCHOBaHUSAMHU. JlaeTcs TMOHITHE O 3aluCHd 4YHcla B
CTaHIapTHOM BuJe. [IpUBOAATCS MPUMEPHI HCTIOIb30BAHMS TAKOW 3aMKUCH B (PU3HKE, TEXHUKE U IPYTUX
001aCcTIX 3HAHUH.

6. [MoBTOpenue (16 )

TpedoBaHus K YPOBHIO MOATOTOBKH yyamuxcsi 8 kjacca
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B pesynbrare usyueHuss Kypca ainreOpsl B 8§ Kiacce yudaliuecs
AOJZKHBI3HATH/MIOHUMATh

C 3HaYCHWE MATeMaTHYeCKON HAyKH JJIs PEeLICHHs 3a/1ad, BOSHUKAIOUIMX B TEOPUHU M HA
IMPAKTHUKE, HUPOTY U B TO KC€ BPCMA OI'PAHUYCHHOCTbL IMMPUMCHCHHA MATCMATUYCCKHUX MCTOJOB K
aHaJIN3y U UCCIIEOBAHUIO POLIECCOB U SIBJICHUI B IPUPOJIE U OOIECTBE;

C 3HAYCHUC IIPAKTUKH U BOIIPOCOB, BOSHUKAIOIIUX B caMoOM MaTeMaTHKe JJIsL (1)OpMI/Ip0BaHI/IH
HUPA3BUTHA MaTeMaTHYECKOH HAaYyKHU; HICTOPHIO PA3BUTHUA IIOHATHA YUCJIA, CO3JAHUA MATEMATUYCCKOTO
aHaJIN3a, BOSHUKHOBCHUA U PA3BUTHA T'COMCTPHUHU,

C YHUBEPCAJIBHBIA XApAaKTep 3aKOHOB JIOTUKM MAaTeMaTHYECKUX PaCCYKICHUN, UX
INPUMCHUMOCTE BO BCEX 00JIacTIX 4YeJIOBEUYECKOU JACATCIIbHOCTH, BepOﬂTHOCTHBIﬁ XapakTep
Pa3INYHBIX [IPOIIECCOB OKPYKAIOIIETO MHpa;

HAOJI5KHBI YMeETh:

C BBINIOJIHATE apU(PMETHUECKUE JEHCTBUS, COYETass YCTHHIE W INHUCbMEHHBIE IPUEMBI;
HaxOJIUTh 3HAYECHHE KOpHSA HATYpPaJIbHOM CTENEHH, CTENEHW C pPaNUOHAIBHBIM IIOKA3aTelleM,
HCIOJIb3YS P HEOOXOIMMOCTH BBIUMCIUTEIbHBIE YCTPOICTBA, MOIB30BATHCS OLIEHKOM M MPUKUJIKON
IIpU IPAKTUYECKHUX pacyeTax;

C COCTaBJISITh OYKBEHHbIE BBIpaXEHHS U (GOPMYJbI 10 YCIOBUSAM 3a]au; OCYLIECTBISITH B
BBIPOKEHUAX U (HOpMyJiaX YUCIIOBBIE MOJCTAHOBKHM U BBHINOJHATH COOTBETCTBYIOIINE BBHIYMCIICHUS,
OCYILIECTBIISAThH MOJICTAHOBKY OJTHOTO BBIPA)KEHUS B IPYroe; BbIpaxaTb U3 GopMyll OHY epEMEHHYIO
4epes3 OCTAIIBHBIE;

C BBIIIOJIHATh OCHOBHBIE JEHCTBHUSI CO CTENEHSAMH C LEJIbIMH IOKa3aTelsIMH, C
MHOTOWJIEHaMH M aireOpanyeckuMu JApoOsSMHU; BBIIIOJHATH Pa3JI0KEHWE MHOTOYJIEHOB Ha
MHOJKUTEJIH; BBIIOJIHATH TOXAECTBEHHbBIE IPEOOPa30BaHUs PALIMOHAIBHBIX BBIPAKECHUH;

C MPUMEHATH CBOMCTBA apU(METHUSCKIX KBAIPATOB KOPHEH VIS BHIYHUCIICHUS 3HAYCHUN U
peoOpa3oBaHUi YHCIOBBIX BRIPAKCHUHN, COACPIKAIINX KBAIPATHBIC KOPHH;

C pelmarh JIMHEHHbIE, KBaIpaTHbIC YPAaBHEHHS M PallMOHAIBHBIC YPAaBHEHHSI, CBOISIIINECS K
HUM, CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH M HECJIOKHBIC HEIMHEHHBIC YPaBHECHUS;

O penaTh JMHENHbIE U KBaIpAaTHBIE HEPABEHCTBA C OJTHOW IEPEMEHOU U UX CUCTEMBI;

0 pelaTh TEKCTOBbIE 331a4 alredpandeckuM MeTOJI0M, HHTEPIIPETUPOBATh MMOTY4CHHbIN
pe3yibTaT, IPOBOIUTH OTOOP PEIICHHIA, HCXO s 13 (GOPMYTHUPOBKY 3a1a4H;

0 M300pakaTh YMCIIa TOYKAMU Ha KOOPIMHATHOW TIPSMOIA;

0 OTPEeNATh KOOPAUHATHI TOUKH IJIOCKOCTH, CTPOUTh TOYKH C 3a/JJaHHBIMH KOOPAMHATAMU;
M300pakaTh MHOXKECTBO PEIICHH TMHEWHOTO HEPABEHCTBA,

C HaxOJUTh 3HAYCeHUs (DyHKIMH, 3aaHHOW (HOPMYIOH, Tabiuiel, rpagukoM 1o ee

apryMEHTY; HaXOJWUTh 3HAUCHHUS apryMeHTa 10 3HAYCHWIO (DYHKIMHU, 3aJaHHOU rpadukoM WM
TaOJIMIIEH;

C OTIpEeIeNATh CBOMCTBA (DYHKIMHU MO ee rpaduKy; IPUMEHSTh rpapuueckue MnpeacTaBIecHus
MIPH pEIICHUH YPAaBHEHUMN, CUCTEM, HEPABEHCTB;

0 OTHCHIBATh CBOMCTBA U3YYCHHBIX (DYHKIIUN, CTPOUTH UX TpadUKu;

0 U3BJIeKaTh MHGOPMAIMIO, TPEACTABICHHYIO B TabIuIaxX, Ha Juarpammax, rpadukax;
COCTaBIISATH TaOIUIIBI, CTPOUTH TUATPAMMBI U IpaduKu;

C pemate KOMOMHATOpHBIE 3aJaud MyTeM CHUCTEMaTHYecKoro mepedopa

BO3MOJKHBIXBAPUAHTOB M C UCITIOJIb30BAHUEM IPABUIIA YMHOXKEHUS;
0 BBIYUCIIATH CPETHUE 3HAYEHUS PE3YJIbTaTOB U3MEPEHUN;
0 HaXOJHUTh BEPOSTHOCTHU CIyYailHBIX COOBITUH B IPOCTEHIIINX CITydasiX;

BJaJeTh KOMIIETEHIIUSIMM: [T03HABATEIbHOM, KOMMYHUKATUBHOM, HHPOPMALIMOHHOM
upedIeKCUBHOM;

pemiaTtb CJAeAYIIHUE }KU3HECHHO-MTPAKTHIECCKUE 3a/1aYn:

CaMOCTOSTENIbHO PUOOPETaTh U MPUMEHSATh 3HAHUS B PA3IUYHBIX CUTYAIUX;
paboTath B rpyImnmnax;

apryMEHTHUPOBATh U OTCTAUBATh CBOIO TOUKY 3PCHUS;

YMETh CIYIIATh APYTUX; U3BJIEKATh yIeOHYI0 HH(POPMAIIMIO HA OCHOBE
COIOCTAaBUTENIFHOTOAHAIN3a 00bEKTOB;
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®  [0JIb30BATHCS MIPEIMETHBIM yKa3aTeleM SKIUKIONEINN 1 CIIPABOYHUKOB JIJIst
HaXO0XXJICHUAHH(pOpMAIHH;

®  CaMOCTOSITEIBHO JICHCTBOBATH B CUTYallUH HEOPEIEICHHOCTHU MPU PEIICHUH
aKTYyaJIbHBIX I HUX POOIEM.

AJITEBPA. 9 KJIACC.
4 qgaca B Henenro. Beero 136 yacos.

1. lloBTOpenue (3 yaca).

[ToBTOpeHue Kypca anredps! 8 kiacca.
2. KBagparnunas ¢pysnkuusi (27 4acoB).

Oyukiusa. Ob6nacte omnpeneneHus W o0nacth 3HaueHu ¢GyHkiuUA. CBoWcTBA (YHKIUM:
BO3pacTaHWe M YyObIBaHUE (YHKIIMM, CBOWCTBA MOHOTOHHBIX (DYHKIMHA, YETHbIE U HEYETHBIE
(GyHKIMM, OTpaHUYEHHbIE W HEOrpaHWYeHHble (YHKIMH, HauOoJblllee M HaMMEHbIEe 3HAUYCHMUS.
KBagparuslii TpexuneH. Pa3nokeHwe  KBagpaTHOrO TpeXwieHa Ha  MHOXUTENH. @DyHKIuUA
y=ax2 , e€ rpaduk u cBoictBa. ['paduku Pyakumii y=ax2+n u y=(x-m)2. KBagparuunas yHKIus,
rpaduk u cBoicTBa KBajpaTtuyHoM ¢yHkiuu. CrenenHas ¢yHkius y=xn. Kopens N-il cremenwu.
HpoOHo- nuueiHas ¢yHkius U e€ rpaduk. CTeneHp ¢ palMOHATLHBIM MoKa3aTeraeM. OCHOBHas
neJib — BbIpabOTaTh YMEHHME CTPOUTHh Ipaduk kBaxpatuyHoil (yHkuuu. M3yueHue NaHHOW TeMbI
UCIIOJIb3YeTCsl JUIsl CUCTEMAaTH3allii U PaCUIMpPEHUs cBelleHui 0 QyHKIuu. Baxkno, yToObl ydamuecs
MMOHUMAJIH, YTO rpa@uk QyHKIUU y= ax2+BX+C MOXKET OBbITh MOTy4YeH U3 rpaduka GyHKIuUU y=ax2 c
MIOMOIIBIO JIBYX NapajjielIbHbIX NEPEeHOCOB BAOJIb oceil. IIpuembl noctpoenus rpaduka QyHKIUH
y=ax2+Bx+c 0TpabaThIBalOTCAd Ha KOHKPETHBIX IpuMmepax. [Ipu sTOoM crenyer ynenuts BHUMaHHE
(OpMHUPOBAHHUIO YMEHHS YKa3blBaTb KOOPJMHATHl BEPLIMHBI Mapaloiibl, €€ OCb CHUMMETPHH,
HarpaBJieHHe BeTBel mapabosbl. [Ipu n3ydeHun 3Toi TeMbl JaJIbHEHIIee pa3BUTHE MOTyJaeT YMEHUE
HaXOJUTh N0 TpaUKy MPOMEKYTKH BO3pACTaHUs M yObIBaHUS (DYHKIMM, a TaKXKE IMPOMEXKYTKH, B
KOTOPBIX (PyHKIMS coxpaHseT 3HaK. JlaTb moHsTHe o0 4YETHOW M Heu€THOW (yHKUMsIX. Ydamuecs
3HAKOMSATCS CO CBOMCTBAMHU CTENEHHOM (YHKIMH y=Xn NpH YE€THOM U He4YeTHOM n. Bpogurcs
MIOHATHE KOPHS N- CTENIEHU U CTEIICHU C PALIMOHAIBHBIM I1I0Ka3aTelIeM.

3. YpaBHeHHsI M HePaBeHCTBA ¢ 0HOI nepeMenHoi (20 yacos).

Ilemoe ypaBHEHHME W €ro KOpPHHU, NPUEMBl pEIICHUS IeNbIX YpaBHCHHUH, pelieHue
ypaBHEHUN TpeThell U YeTBEPTOW CTENEHU C OJHUM HEU3BECTHBIM C MOMOIIBIO Pa3jI0KEHHUsS Ha
MHOXHUTEIM W BBEJACHUS BCIOMOTATEIbHOW TIepeMeHHOW. Permenue apoOHO-palMOHATIBLHBIX
ypaBHeHuil. HepaBeHcTBa BTOPO CTENEHH ¢ OJHON NepeMeHHOU. Perienne nenbix HepaBeHCTB ¢
OJIHOM TepeMeHHO. MeTo1 nHTepBajioB. PemnieHre npoOHO-palMOHATIBHBIX HEPABEHCTB C OJIHOU
MepEMEHHON METOJIOM MHTEPBAJIOB.

OcHoOBHas1 HeJIb — CHCTEMaTH3MpPOBAaTh U OOOOIIUTH CBEAECHUS O PELICHUH LENbIX U
JIpOOHBIX PAallMOHANBHBIX YpaBHEHUI C OJHOH mepeMeHHOH, BhIpaboTaTh YMEHHE pellaTh Lejble
YPaBHEHUS pa3IUYHBIMU METOJAaMHU: C IOMOLIbI0 Pa3J0KEHUS HAa MHOMKWUTEIM W BBEICHMUS
BCIIOMOTATEJIbHOW MepeMeHHON. Pacimpsiorcss cBelleHHsl O PElIeHnH APOOHBIX pallMOHATbHBIX
ypaBHEHHUH. Yuyalluecs 3HaKOMATCS C HEKOTOPbIMU CHEIMAJIbHBIMM MPHEMaMH peIIeHUs] TaKUX
ypaBHeHUH. [IpuMeHsTh rpaduueckue MpeICTaBIECHUs KBAAPaTUYHONW (YHKIUHM Ul peLIeHHs
HEPABEHCTB BTOPO cTemeHW. (O3HAKOMHUTH Y4YalllUXCsl C PELIEHUEM HEPABEHCTB METOJIOM
UHTEPBAJIOB.

4. YpaBHeHHUsI 1 HEPABEHCTBA ¢ ABYMs nepeMeHHbIME (23 yaca).

YpaBHeHHe ¢ IByMs IEpeMEHHBIMH U ero rpaduk. ['padudeckuii crmocod pemeHus: CUCTEM
ypaBHeHu#. Cucrema ypaBHEHUN BTOPOW CTEMEHU C JABYMs INEepeMeHHbIMU. PeleHue cucrem
ypaBHEHUH C JIBYMS TEPEMEHHBIMH CIIOCOOOM IOJCTAHOBKH, CIIOCOOOM CIIOXEHHS, BBEICHUE
BCIIOMOTATEJILHOW TEPEMEHHOM, Apyrue CrnocoObl pelIeHus CHUCTeM YpaBHEHUH C JABYMS
MEpEMEHHBIMU. PellleHue TEKCTOBBIX 3a7ad C MOMOLIBI0 CUCTEM YPAaBHEHHM BTOPOU CTEIEHU.
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HepageHcTBa ¢ 1ByMs IEPEMEHHBIMHU U UX CUCTEMBI.

OcHoBHasl 1HeJb — BBIPA0OTaTh YMEHHUE peIIaTh MPOCTEHIINE CHUCTEMBI, COJAEpKallne
YPaBHEHHUS BTOPOM CTEIEHU C JABYMs IIEPEMEHHBIMH, U pElIaTh TEKCTOBBIE 3a/a4d C IOMOILIBIO
COCTaBJICHUS TAKUX CUCTEM. PaccMaTpuBarOTCS CHCTEMbl YPABHEHUW C BYMs IIEPEMEHHBIMU, B
KOTOPBIX 00a ypaBHEHHSI BTOPOW CTENEHH. A TaKKe PAacCMATPUBAIOTCS pa3IMYHBbIE CIIOCOOBI
peuIeHusl CHCTEM YpPABHEHUN C JBYMs IepeMEHHbIMHU. [IpuBiedeHHE H3BECTHBIX YYalIUMCS
rpadMKOB TIO3BOJISIET pElIaTh CHCTEMBl YPaBHEHHUU TpapuUecKUM METOIOM, HaXOJUTh
KOJIMYECTBO pelIeHUuN cuctembl. Pa3paOoTaHHBIM MaTeMaTHUYeCKUM amnmapar IMO03BOJIET
CYIIECTBEHHO PACIIMPUTH KJIACC COJEPKATENBHBIX TEKCTOBBIX 3a7ad, PELIAEMbIX C ITOMOILIBIO
CUCTEM YypaBHEHMH. HayunTp pemarb HepaBEHCTBA C JBYMs IEPEMEHHBIMM H HUX CHCTEMBIL.
Ceenenust o rpagukax ypaBHEHUI C ABYMS MEPEMEHHBIMHU HCHOJb3YIOTCS MPH HUIUTIOCTPALUU
MHOYECTB PEIICHUI HEKOTOPBIX MTPOCTEUIINX HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

5. Apupmernyeckas u reomerpudeckasi nmporpeccuu (17 yacos).

ITocnenosarenpuocTi. CBOKMCTBA MOCieA0BaTeILHOCTEN. YHCIIOBEIE TOCIIEA0BATEILHOCTH,
crocoObl  3amanus mocnenoBatenbHocTed. dopmyna N-ro wiena. PekyppeHtHas Qopmyna.
Apudmernueckas nporpeccusi. Gopmyna n-ro uneHa apupmernueckoir nporpeccun. Popmyna
CYMMBI IIEPBBIX N YJIEHOB apudmernueckoil mporpeccuu. ['eomerpuueckas MpoOrpeccusi.
@®opmyna N-To wieHa reomeTpuyeckoil mporpeccuu. @dopmyrna cCyMMbl MEpPBBIX N UYJIECHOB
reoMerpuueckoil nporpeccud. Cymma OECKOHEYHO YOBbIBAIOLIEH I€OMETPUYECKON MpPOTrpPEeCcCHU.
Meron MmaTeMaTH4YECKON MHIYKIIVH.

OcHoBHas1 neJib — J1aTh MOHATHS 00 apudMeTHYecKOW M TeOMEeTPUUYECKON MpOrpeccHsix
KaK YHMCIIOBBIX MOCIEA0BATEIBHOCTAX 0c000TO poJa. B Havane uzydeHus TeMbl paccMaTpUBaeTCs
CMBICTT TIOHSITHUM «I10CJEeI0BATENIbHOCTBY, «N-H 4IEH MOCIeA0BaTEIbHOCTHY, BhIPAOATHIBACTCS
YMEHHE HCIOJIb30BaTh WHACKCHBbIE 0003HAYEHUS. DTH CBEACHUS HCIOJIb3YIOTCS MPU BBEACHUU
MOHATUNA apu(METHUECKOW M TEOMETPHUYECKOW Mporpeccuid, BbIBoAEC GOpMyNIT N-TO djeHa |
CYMMBIN NEPBBIX WICHOB JI KaXI0W U3 MPOrPECCUH.

6. DJ1eMeHTHIl KOMOMHATOPUKH M TeOpHHU BeposiTHocTel (17 yacos).

[Ipumepsl koMOMHATOPHBIX 3a1ady. OCHOBHbBIE MOHATHS U (GOPMYJIbl KOMOMHATOPUKH.
[lepecranoBKM, pa3MelIeHUs, COYETaHMs. DJIEMEHThl TEOPUH BEPOSTHOCTEW: OTHOCHUTEIbHAs
4acToTa CIIydallHOro CcOObITHA. BeposATHOCTh paBHOBO3MOXHBIX COOBITUH. CroXeHHe Hu
YMHO>KEHHUEBEPOSITHOCTEH.

OcHoBHas meJb — O3HAKOMUTH Yy4YallluXCda C IMOHATHAMU NEPECTAaHOBKH, pa3sMEUICHUA,
COUCTaHusA U COOTBECTCTBYIHOLIMMU Q)OpMYHaMI/I 1 IMoAcCYC€Ta HUX 4Yucljada, BBCCTH IIOHATHA
OTHOCHUTEJIBHOM YacCTOTHl U BCPOATHOCTHU cnyqaﬁHoro COOBITHS. I/I3yquI/Ie TCEMBI HA4YHHACTCA C
PCUICHHUA 3alda4, B KOTOPBIX Tpe6yeTc>1 COCTaBUTh TC HJIM HHBIC KOM6I/IHaI_II/II/I 3JICMCHTOB H
MOJICUMTaTh HUX 4YHcI0. PazbsacHsercs KOM6I/IHaTOpHOG MpaBHUJIO YMHOKCHUA, KOTOpOC
HCIIOJIB3YCTCA B JanbHenIeM IIpu BBIBOJC (1)OpMy'J'I JJIT mojcyéTra 4Mcia MNEepECTaHOBOK,
paBMeH_ICHI/Iﬁ U COYETaHHUH. HpI/I N3Yy4YCHHUU JAaHHOI'O MaTcpUualia HCO6XOI[I/IMO 06paTI/ITB BHUMAHUC
yqaluuxcda Ha pa3jindyuc MOHATHMI «PasMCUICHUC» U «COUYCTAHUCH, C(bOpMHpOBaTB Y HUX YMCHUC
onpeaAciIsiTb, O KAaKOM BHUIC KOM6I/IHaI_II/II71 1501 (53 peub B 3a4auc. B nanHO#l Teme yqamuecsa
S3HAKOMATCA C Ha4YadJIbHbBIMU CBCIACHUSIMU U3 TCEOPUHU BepOHTHOCTeﬁ. BBogsarcs mnoHATHS
«cnyqaﬁHoe CO6LITI/IG>), «OTHOCHUTCJIbHAA YaCTOTa», <«BCPOATHOCTH CHy‘IﬂfIHOFO COOBITHS.
PaCCManI/IBaIOTCH CTaTUCTUYECKUM M KJIACCUUYECKMH MOIXOObI K ONPCHACIICHUIO BCPOATHOCTHU
cnyqaﬁHoro coObITHs. BaxkHo O6paTI/ITL BHUMAHUC YyYalIUXCA Ha TO, YTO KIACCHUUYCCKOC
ONpCACIICHUC BCPOATHOCTU MOXKHO NMPUMCHATH TOJIBKO K TaKUM MOJICIIAM PCAJIbHBIX CO6BITI/II>'I, B
KOTOPBIX BCC UCXOBbI ABJIAIOTCS PAaBHOBO3MOKHBIMH.

7. AToroBoe nosropenue (29 yacos).

@opMyibl COKpAaIEHHOTO YMHOXEHMs. KBaapaTHbII TpEXWIEH M €ro KOpHHU.
Paznoxenne kBagpaTHOro TpéxwieHa Ha MHoxHUTenH. I[IpeoOpa3oBaHue parOHAIBHBIX
BbIpakeHnd. KBagpatuunast ¢yHkius e€ rpadgux u cpoiicTtBa. DyHKIMHM WX CBOHCTBA M



17

rpaduku. YpaBHEHUS U HEPABEHCTBA C OJTHOM MEPEMEHHON M METOIbI X penieHus. CHCTeMbl
YPaBHEHUN U HEPABEHCTB C JBYMs IIEpEMEHHBIMU. PenieHue ypaBHEHUN U HEPaBEHCTB,
CoJIepKalluX INEPEMEHHYIO 0] 3HAaKoM Moayis. Pemenue TexkcToBblx 3amad. CTeneHu U
KOpHU. PemieHne uppanMoOHanNbHBIX YpPaBHEHHM W HPPALMOHAIBHBIX  HEPABEHCTB.
[TocnenoBarenbHOCTH. ApudMeTHueckass U TEOMETpPHUYECKash MpPOTrPEecCHU. DIIEMEHTHI
KOMOMHATOPHKH U TEOPUH BeposTHOCTEH. OCHOBHAS 11E€h — 000OLIUTh U CUCTEMAaTU3UPOBATh
3HAHMS [0 TeMaM 32 Kypc 7-9 K1accoB.

[ToAroToBKY K HMTOTOBOM aTTECTAllMM CIEAYET MPOBOIWTH B XOJIE E€CTECTBEHHOTO
MOBTOPEHUS Kypca anredpsl 7 - 9 ximaccoB. OTIMUUTENFHONW 0COOCHHOCTHIO HOBOTO TTOAX0/a
K UTOrOBOW AaTTECTallMM SBJIAETCS ycWieHHe IupQGEepeHIHPYIOMUX BO3MOXKHOCTEH
9K3aMEHAIlMOHHOW pPa0OThI, CO3/aHUE YCIOBHM [UII TOTO, 4YTOOBI CBOM 3HAHUS MOTJIU
MIPOJEMOHCTPHPOBATH YYAIIHECAC PAa3HBIM YPOBHEM TOATOTOBKU. DTO JOJDKHO OTPA3UTHCS U
Ha CHUCTEME 3aKJIIOUMTENIFHOTO TOBTOPEHHS, B XOJ€ KOTOPOTO CJEIyeT SBHO OCYIIECTBIIATH
T depeHInpoBaHHbIN MOAX0 K ydyamumcs. O4eBUAHO, YTO aOCOTIOTHO HELEIecoo0pa3Ho
MBITATHCS JJOBECTH BCEX YYAITUXCS 70 OJHOTO YPOBHS M pEIIaTh Ha 3TOM JTarle CO BCEMHU BCE
3aJa4d OT CaMbIX MPOCTHIX J0 JOCTATOYHO CIOXHBIX. [Ipu paboTe ¢ OJHUMH MIKOJIBHUKAMH
CIIEyeT YACNUTh OCHOBHOE BHHMAHWE 3aJaHUSIM O0O0S3aTE€IHHOTO YPOBHS, IOMOYb WM
JMKBUAMPOBATH TPOOEIHI B TIOATOTOBKE M el pa3 oTpaboTaTh YMEHHE peliaTh OCHOBHBIC
3amaun. Jlpyrume IIKOJPHUKKA B XOJ€ TIOBTOPEHHS JIOJDKHBI TPOJBHHYTHCS B CBOEH
anreOpandeckoi MOATOTOBKE: CHCTEMAaTH3MpPOBATh TOydEHHBIE 3HAHUWS, TO3HAKOMHTHCS C
HOBBIMH BHJIAMH 3a]1a4, PACIIUPHUTH CIIEKTP CHTYaIUi, TPEOYIOIINX MPUMEHEHUST N3BECTHBIX
MTOHATHN U TPUEMOB.

[ToBTOpEHNE TIOCTPOCHO CIEAYIOIUM 00pa30M, 4TO Ha MEPBOM YPOKE MOBTOPSIOTCS,
0000IIAI0TCS U CUCTEMATU3UPYIOTCS TTOJTyYCHHBIC 3HAHUS T0 JJaHHOW TeMe, 3aTeM Ha BTOPOM
YPOKEB KJIACCE MPOBOJAUTCS TECT TIO 3TOW TeMe, I/ie 3a/IaHUs PACIIOJIOKEHBI TI0 BO3PACTaHUIO
YPOBHS CJIOKHOCTH, 3aJlaHHsI C BEIOOPOM OTBETa WIJIM C KpaTkuM oTBeToM. Ha ciemyromiem
YpOKE TMPOU3BOJUTCA paboTa HaJ OMIMOKAMU: TOJIHBIA pa3bop 3alaHuid, T/ JOMYIIECHBI
omuOku 1 pediaekcus. Takoe TOBTOPEHHE MaTepraia 1aeT BO3MOXHOCTh yJallUMCsI TIOHSTh,
HAa YTO HYXHO OOpaTHTh BHHMaHHE, 3TO IOMOXET YYallMMCS COPHUCHTUPOBATHCS B
9K3aMEHAIIMOHHBIX TPEOOBAHUSX, TIOHATh KPUTSPUH OIICHUBAHUS paOOTHI.

3. TEMATHYECKOE IINIAHUPOBAHUE

3. TEMATUYECKOE INIVIAHUPOBAHHUE

KonuuectBo yacos DNIEKTPOHHbBIE
Ne | HammeHoBaHMe pa3eioB U TeM [Mpaktuueckue [Kontponbrbe| (LHPpOBBIC)
n/n IPOrpaMMBI Beero paGoThI paGoTbI 00pa3oBaTelIbHbIE
pecypcsl
Pa3nen 1. PaunonajabHblie 21 https://lesson.academy-
apoon. content.myschool.edu.r
u/04/08
PanmonaneHbie TpoOu U BX 6 https://lesson.academy-
CBOIicTBa content.myschool.edu.r
u/04/08
CymMa u pa3HOCTh JIpoOeit 6 1 https://lesson.academy-
content.myschool.edu.r
u/04/08
[IpousBeneHrne M 4acTHOE 9 1 https://lesson.academy-
npooeii content.myschool.edu.r
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u/04/08
Pasnen 2. KBagpaTHbie 17
KOPHH.
4 JleiCTBUTEIbHBIC YHCIIA 2 https://lesson.academy-
content.myschool.edu.r
u/04/08
5 ApudmMeTHUecKuil KBaJpaTHbIi| 5 https://lesson.academy-
KOpCHb content.myschool.edu.r
u/04/08
6 CBoiicTBa apu(hMETHIECKOTO 4 https://lesson.academy-
KBaIPaTHOTO KOPHS content.myschool.edu.r
u/04/08
7 [TpuMeHeHHe CBOMCTB 6 https://lesson.academy-
apUPMETHUECKOTO content.myschool.edu.r
KBaJPaTHOTO KOPHS u/04/08
Pa3pnen 3. KBaapatHbie 204
YPaBHEHHSA
3 KBagpaTHoe ypaBHenue u ero| 10 https://lesson.academy-
KOPHH content.myschool.edu.r
u/04/08
¢) J[poOHBIC pallHOHAIbHBIE 10 https://lesson.academy-
YpaBHEHHSI content.myschool.edu.r
u/04/08
Pa3nea 4. HepaBencrBa 16
10  [YucioBble HEPABCHCTBA M UX 10 https://lesson.academy-
CBOIiCTBa content.myschool.edu.r
u/04/08
11  |HepaBeHcTBa ¢ OgHO# 8 https://lesson.academy-
[MEPEMEHHON U UX CUCTEMBbI content.myschool.edu.r
u/04/08
Pasneu 5. Crenenb ¢ meapim| 13
MmoKas3areJjieM. JJIeMEeHThbI
CTATHCTHKH.
12  (CremneHb ¢ 1enbIM 7 https://lesson.academy-
MoKa3aTesieM U e€ CBOWMCTBa content.myschool.edu.r
u/04/08
13  [DneMeHTHI CTaTHCTUKH 6 https://lesson.academy-
content.myschool.edu.r
u/04/08
Pa3pea 6. IlloBTopenue. 15
14  [[loBTOopeHue Kypca anredpst 8| 5 https://lesson.academy-

KJIacca

content.myschool.edu.r

u/04/08
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15  |AHanu3 UTOroBOI 1 https://lesson.academy-
KOHTPOJIbHOM pabOThI content.myschool.edu.r
u/04/08
16  |O0oOmieHue, pe3epn 9
HUTOI'O |102 10
9 KJIACC
Paspaen 1. KBagpaTuyHas 20
byHKIMA
1 DyHKIUYU 1 UX CBOICTBA 5 http://school-
collection.edu
2 KBaapatHbiii TpEXWIeH 6 http://school-
collection.edu
3 KBagpatuunas QyHKIHS U 4 http://school-
ee rpaduk collection.edu
il Crenennast GyHKIUS 1 €€ 5 http://school-
rpaduk. Kopenp n-it collection.edu
CTCTICHHU.
Pa3gen 2. YpaBHeHus1 u 20
HepaBeHCTBa ¢
O/THOW MepeMeHHOi
5 VYpaBHEeHUST ¢ OJHOWM 12 http://school-
MepeMEHHO M collection.edu
6 HepaBencTBa ¢ 01HOM 8 http://school-
[epeMEHHO I collection.edu
Pa3nen 3. YpaBHeHus1 u 18
HEpPaBeHCTBA C
BYMsI IepeMeHHbIMH
7 YpaBHeHUs c meyms | 10 http://school-
MEPEMEHHBIMH U UX CHCTEMBI collection.edu
3 HepaBencTBa ¢ AByMst 8 http://school-
[MEPEMEHHBIMHM M UX CHCTEMBI collection.edu
Paznea 4. Apupmernueckas| 17
reoMeTpHYecKasi MPorpeccuu
0 Apudmerrueckas mporpeccus 9 http://school-
collection.edu
10 [[eomeTrpuueckas mporpeccus 8 http://school-
collection.edu
Paznen 5. DuemenTsl 11
KOMOMHATOPHKH H
TEOPUH BEPOATHOCTEH
11 DneMeHThl KOMOMHATOPUKH 5 http://school-
collection.edu
12 HavansHbie cBeieHUsI TEOPUU 6 http://school-
BEPOSATHOCTEH collection.edu
Pasnean 6. IloBTopenue. 6
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13 [ToBTOpenue kypca anredpet 9| 3 http://school-
Kiacca collection.edu
14 HroroBas KOHTpOJIbHAS 1
pabota
15 [ToBTOpEeHue 2
HNTOI'O 102




	1. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	личностные:
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ

	Установкой на активное участие в решении практических задач математической направленности, осознанием важности математического образования на протяжении всей
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	8 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 класс
	Числа и вычисления


	Округлять  действительные числа, выполнять прикидку результата вычислений, оценку числовых выражений. Уравнения и неравенства
	Решать линейные и квадратные уравнения, уравнения, сводящиеся к ним, простейшие дробно-рациональные уравнения.
	Решать системы двух линейных уравнений с двумя переменными и системы двух уравнений, в которых одно уравнение не является линейным.
	Решать текстовые задачи алгебраическим способом с помощью составления уравнения или системы двух уравнений с двумя переменными.
	Проводить простейшие исследования уравнений и систем уравнений, в том числе с применением графических представлений (устанавливать, имеет ли уравнение или система уравнений решения, если имеет, то сколько, и пр.).
	Решать линейные неравенства, квадратные неравенства; изображать решение неравенств на числовой прямой, записывать решение с помощью символов.
	Решать системы линейных неравенств, системы неравенств, включающие квадратное неравенство; изображать решение  системы неравенств на числовой прямой, записывать решение с помощью символов.
	Использовать неравенства при решении различных задач.
	Функции
	Распознавать функции изученных видов. Показывать схематически расположение на координатной плоскости графиков
	Функций вида :y=kx, y=kx+b,   y=k/x
	,y=ax2+bx+c
	Арифметическая и геометрическая прогрессии

	предметные:
	8 класс
	Ученик получит возможность
	Числа
	Ученик получит возможность:
	Ученик получит возможность: (1)
	Ученик получит возможность (1)
	Уравнения и неравенства
	Ученик получит возможность (2)
	Функции Ученик научится
	Ученик получит возможность (3)
	Текстовые задачи Ученик научится
	Ученик получит возможность (4)
	Статистика и теория вероятностей Ученик научится
	Ученик получит возможность (5)
	9  класс
	Действительные числа
	Измерения, приближения, оценки Выпускник научится:
	Алгебраические выражения Выпускник научится:
	Уравнения
	Неравенства Выпускник научится:
	Основные понятия. Числовые функции Выпускник научится:
	Числовые последовательности Выпускник научится:
	Описательная статистика
	Случайные события и вероятность
	2. СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	АЛГЕБРА. 8 КЛАСС.
	1. Рациональные дроби (27 ч)
	2. Квадратные корни (25 ч)
	3. Квадратные уравнения (26 ч)
	4. Неравенства (25 ч)
	5. Степень с целым показателем. Элементы статистики. (17 ч)
	6. Повторение (16 ч)
	должны уметь:
	решать следующие жизненно-практические задачи:
	АЛГЕБРА. 9 КЛАСС.
	1. Повторение (3 часа).
	2. Квадратичная функция (27 часов).
	3. Уравнения и неравенства с одной переменной (20 часов).
	4. Уравнения и неравенства с двумя переменными (23 часа).
	5. Арифметическая и геометрическая прогрессии (17 часов).
	6. Элементы комбинаторики и теории вероятностей (17 часов).
	7. Итоговое повторение (29 часов).
	3. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	3. ТЕМАТИЧЕСКОЕ  ПЛАНИРОВАНИЕ
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