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2023-2025 yuebHblii roa




[HosicHuTeILHASA 3aNIUCKA
K paboueii nporpamme no ajareope 1s 8-9 kiaccon

Pabouas nporpamma no maremaruke pazpaboTaHa Ha OCHOBE:!

- @enepanbHOro 3akoHa oT 29 nexkadps 2012 1. Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deneparuny;

- deepabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO obrinero odpasoBanus ([Ipuka3 MunuctepcTBa 0Opa3oBaHUs W HAYKH
P® ot or 17.12.2010 1. Ne1897 «O06 yTBepx)acHUU deaepaibHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOT'O 00IIIET0 00pa3oBaHusI»);

- IlpumepHas ocHoBHast oOImIeoOpa3oBaTenbHasi MporpaMMa OCHOBHOTO 00miero oOpa3oBaHHs, OJ00peHa pemieHHeM ¢enepaibHoro ydeOHo-
METOJMYECKOr0 OOBEIMHEHHsI M0 00meMy o0pa3oBaHuto, mpoTokon or 8 ampens 2015 roga Ne 1/15 (B pemakmuu mpotokosa Nel/20 ot 04.02.2020
(benepaabHOro y4eOHO-METOAMYECKOr0 00bETUHEHHUS 110 0011IeMy 00pa30BaHuIo);

- IlocranoBnenuss ['maBHOrO rocymapcTBeHHOro caHutapHoro Bpada P® or 28 centsiops 2020 r. Ne28, KOoTOpBIM, B YAaCTHOCTH, OIPEIECIICHBI
CaHUTAPHO-3UIEMHOJIOTHYECKIE TpeOoBaHusI K 00pa3zoBarenbHbiM opranusarmsam (CIT 2.4.3648-20);

- Yuebnoro miana COILI c. [TonroBar Ha 2023-2024 y4ueOHbIH TOT;

- ABTOpCKO# IporpamMmMbl «Anredpa. COOpHUK MPUMEPHBIX pabounx mporpamm. 7-9 kinaccen» coct. T.A. Bypmucrtposa, 2020 rona;

B aBTOpCKYIO ITpOrpaMMy BHECEHBI CIeAyIONe n3MeHeHus. B ¢Bsi3u ¢ Tem, uro ¢ 2023 roma B 7-9 kimaccax ObUT BBEAEH OTACIBHBIN YICOHBIN MOTYITh
«BeposTHOCTh U CTaTUCTHKAY», BCE TEMbI, OTHOCSIINUECS K JAHHOMY MOYJIO, ObUIM yJAJeHbl U3 IJIAHUPOBAHUS U paclpeiesieHbl 0 BCeM pasaeiiaM IJis
0000111ar0IIeTO TOBTOPEHHUS.

OO6yuenwue anreops! B 8-9 kimaccax COL c. [TomroBat Beaéres mo YMK F0.H. Makapreruesa.

CozHarenbHOE OBJIAJICHUE YYALUMUCS CHCTeMOH anreOpandeckux 3HaHWN U YMEHUH HEOOXOIMMO B MOBCEIHEBHOM JKM3HH JJISl M3YUYEHUS! CMEKHBIX
JUCITUIUIMH W TIPOJOJDKEHHUsT oOpa3oBaHus. [IpakThdeckass 3HAYMMOCTH IIKOJBHOTO Kypca anreOpbl OOyCIIOBICHA TeM, 9TO €€ OOBEKTOM SIBIISIOTCS
KOJIMYECTBEHHbIC OTHOIICHHS JEeWCTBUTENBHOTO MHUpa. MaremaTudeckas MOJATOTOBKAa HEoOXoauma s TOHHMMAaHHs TPUHIUIIOB YCTPOICTBa H
HUCIIOJIB30BAaHUA COBpCMeHHOfI TCXHUKH, BOCIPHUATHUA HAYYHBIX WU TCXHUUYCCKUX HOHATHI U H}Ieﬁ. MartemMmatuka ABISETCS SI3BLIKOM HAayKHM U TCXHUKH. C eé
MOMOIIBIO0 MOJICTTUPYIOTCS] U U3YYAIOTCS SIBJICHUS U TIPOIECCHI, TPOUCXOASIINE B IPUPO/IE.

Anrebpa sIBISETCS OJHUM W3 OMOPHBIX MPEAMETOB OCHOBHOMW IIKOJBI: OHA 00ECIEUMBAET M3YyUEHHUE JIPYrUX JUCHUIUIMH. B mepByro ouepenb 3TO
OTHOCHUTCSI K TPEIMETaM €CTECTBEHHO-HAyYHOTO IMKJa, B YACTHOCTH K (u3uke. Pa3BUTHE TOTMYECKOTO MBIIIJICHUS YyYalluxcs mpu oOyueHuu anredpe
CIOCOOCTBYET YCBOCHMIO MPEAMETOB T'YMaHUTApHOTrO IuKia. [IpakTHueckne yMeHUs U HaBBIKK alreOpanyeckoro Xxapakrepa HeoOXOIUMbI sl TPYAOBOM U
npodhecCHOHANBHOM MOATOTOBKH IITKOJTBHUKOB.

Pa3ButHe y ydammxcs HOpaBWIBHBIX HPEICTaBICHUNH O CYHIHOCTH M IMPOUCXOXKIACHUM airedpanvyeckux adCcTpaklui, COOTHOIIEHWU PpEalbHOro U
UJCANFHOTO, XapaKkTepe OTPAKCHHs] MAaTeMaTUYeCKOW HAayKOH SBJICHHM M TMPOIECCOB pPEealbHOTO MHpa, MecTe aiareOpbpl B CHUCTEME HAayK M POJIU
MaTeMaTUYeCKOT0 MOJIEIIMPOBAHMS B HAyYHOM IO3HAHUU M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS YUAIUXCS U KayecTB
MBIIUICHUSI, HEOOXOTUMBIX JIJISl IalITAlliU B COBPEMEHHOM WH(OPMAIIMOHHOM OOIIECTBE.

Tpebys OT yyammuxcsi yMCTBEHHBIX W BOJIEBBIX YCHJIMH, KOHLIEHTPAllMM BHUMAaHMs, aKTUBHOCTU PAa3BUTOrO0 BOOOpa)keHHs, anredpa pa3BHBAeT
HPABCTBEHHBIE YEPTHI JIMYHOCTU (HACTONYMBOCTH, LETIEYCTPEMIEHHOCTh, TBOPUYECKYIO) aKTHBHOCTh, CAMOCTOSITENILHOCTh, OTBETCTBEHHOCTbD, TP YAOIIO0HE,
JUCHUIINIMHY U KPUTHYHOCTDH MBII_HJ'IeHHH) U YMCHHUC aApryMCHTUPOBAHHO OTCTAaWMBATh CBOW B3TJIAABI U Y6C)K)IGHI/I${, a TaK)Xe CIOCOOHOCTH MNpUHHUMATh
CaMOCTOSITENIbHBIE PEIICHHUS.


https://base.garant.ru/75093644/

N3yuenue anredpsl, GyHKIUNA, BEPOSITHOCTH U CTATUCTUKH CYLIECTBEHHO pacIIUpsAET KPyro3op y4alluxcs, 3HaKOMsS MX C MHIYKLIHUEH U JelyKIHeH,
000011IeHNEM M KOHKpETH3alueH, aHaJIM30M U CHHTE30M, KiIacCu(pUKaIed U cucTeMaTH3aluel, abcTparupoBaHueM, aHajJorued. AKTUBHOE MCIT0JIb30BAaHHE
3ajjad Ha BCeX ATarax yueOHOro Mpolecca pa3BUBaeT TBOPUECKUE CIIOCOOHOCTH HIKOJIbHHUKOB.

Nzydenue anredpsl mo3BoisieT GopMUPOBaTH YMEHHS U HABBIKA YMCTBEHHOT'O Tpy/Jia — IUITAHUPOBAHUE CBOEH pabOThI, MOMCK pallHOHATBHBIX ITyTeH €
BBINOJIHEHHS, KPUTHYECKYIO OLEHKY pe3ysbTaToB. B mpouecce u3yueHust anreOpbl IIKOJIBHUKU JOJDKHBI HAYYUTBhCS U3JaraTb CBOM MBICIM SICHO U
MCUEPIBIBAIOILE, JIJAKOHUYHO U EMKO, IPUOOPECTH HABBIKU YETKOI0, AKKYPAaTHOTO ¥ TPAMOTHOTO BBIIIOJHEHUSI MATEMAaTUYECKUX 3allUCEH.

Baxueiimeld 3ajgaueil IIKOJIBHOTO Kypca anreOpbl SBISIETCS pPa3BUTHE JIOTMYECKOTO MbIIIeHUsS ydamuxcs. CaMu OOBEKTHI MaTeMaTHYeCKHX
YMO3aKJIIOUeHUH M MPHUHATHIE B anre0pe MmpaBujia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHMI OOOCHOBBIBATH M JOKA3bIBATh CYXKICHHS,
IIPUBOJUTH YETKUE OIPENEICHMsI, PAa3BUBAIOT JIOTMYECKYI0 MHTYULMIO, KPATKO M HAIVISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX ITOCTPOCHMM M y4daT HX
npuMeHeHuto. TeM caMbpIM anreOpa 3aHMMaeT OJHO M3 BEAYILUMX MECT B ()OPMHPOBAHWU HAYYHO-TEOPETHUYECKOI'O MBIIUICHHs HIKOJIbHUKOB. PackpeiBas
BHYTPEHHIOIO TapPMOHUIO MaTeMaTHKHU, (GOPMUPYS MIOHUMAHHUE KPACOThI U U3ALIECTBA MATEMAaTUYECKUX PACCYXICHUMN, anredpa BHOCUT 3HAUUTEIbHBIM BKJIa/
B OCTETUYECKOE BOCIIUTAHUE YUALUXCS.

OO01mas xapaKkTepucTHKA y4eOHOro npeaMera ajiaredpa s 8-9 kiiaccon

B kypce anreOpbl MOXKHO BBIJIEIUTH CIIEIYIOIME OCHOBHBIE COJEpXKaTeIbHbIe JIUHUU: apudmMeTnka; anredpa; GyHKIHUN; BEPOSTHOCTh U CTATUCTHKA.
Hapsiny ¢ 3Tum B conepkaHue BKIIIOYEHBI JBAa JOMOJHUTEIBHBIX METOJOJIOTMYECKUX pa3/ielia: JIOTMKA M MHOXECTBA; MATEMAaTHKa B MCTOPUYECKOM
Pa3BUTHH, YTO CBSI3aHO C peanu3anuei 1eneil o0IenHTeNIeKTyalbHOTO U O0ILEKYIbTYPHOI0 pa3BUTUA yuyaiuxcs. CoaeprkaHue KaxJI0ro U3 3TUX pa3JesioB
pPa3BOpaYMBACTCA B COJEPKATEIBHO-METOANYECKYIO JIMHUIO, ITPOHM3BIBAIOIIYI0 BCE OCHOBHBIE COJEp)KaTelbHbIe JUHUU. lIpu >TOM nepBas auHUSA —
«Jloruka ¥ MHOXECTBa» — CIY)KMT LIEJIM OBJIAJCHUS YYalIMMMCS HEKOTOPBIMU 3JIEMEHTaMU YHHMBEPCAJIbHOIO MAaTEMaTUYECKOIO S3bIKa, BTOpas —
«MareMaTHKa B UCTOPUYECKOM PAa3BUTHI» — CIOCOOCTBYET CO3/IaHUIO OOILIEKYJIBTYPHOT0, TYMAHUTAPHOTO (pOHA U3yUeHUs Kypca.

Copneprxanue TUHUH «ApU(METHKa» CIYKUT 0a30i Ui anbHEHIIero n3ydyeHus yJaluuM1ucs MaTeMaTuK1, CIOCOOCTBYET pa3 BUTHIO MX JIOTHYECKOTO
MBILUIEHUS, (POPMUPOBAHHUIO YMEHUS NIOJIb30BATHCS AITOPUTMAaMHU, a TaKkKe MPUOOPETEHHIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX B IOBCEAHEBHON JKU3HH.
Pa3BuTue noHATUS O YKCIIe B OCHOBHOM IIIKOJIE CBS3aHO C PAIllMOHAIIBHBIMU U MPPALMOHATBHBIMU YHUCIaMH, (POPMUPOBAHUEM MEPBUYHBIX MPEICTaBICHUH O
JEUCTBUTEILHOM YHUCIIE.

Conepxxanne JgUHMHM «Anredpa» crnocoOCTByeT (HOPMUPOBAHHMIO Yy ydyallluXcs MaTeMaTHYecKOro ammapara A pelIeHus 3ajJad U3 Ppas/elioB
MaTEMaTHUKH, CMEKHBIX IIPEIMETOB U OKPYKAIOLIEH PeaIbHOCTH. B OCHOBHOM 1IKOJIE MaTepuall TPYHIUPYETCsS BOKPYT PAllMOHAIBHBIX BBIPAXKEHUMN. SI3bIK
anreOpbl MOAYEPKUBAET 3HAUEHNE MATEMAaTUKU KaK S3bIKa JUIs TIOCTPOEHHSI MaTEMAaTHUYECKUX MO/IETIel POIIECCOB U SABJICHUN pealbHOTr0 MHpa.

Pa3BuTue anropuTMHUUECKOro MBINUIEHUS, HEOOXOJMMOI0, B YaCTHOCTH, JUUIsl OCBOEHHUS Kypca MH(OPMATHKH, U OBJIAJIeHUE HAaBbIKAMM JETYKTHUBHBIX
paccyXJAeHHUI Tak)Ke SBJSIFOTCS 3aJadyaMu u3ydeHus: anreOpsl. [IpeobpazoBanue cUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS yUalllUXCsl, UX
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxkanne pasnena «DyHKIHMY) HAIEICHO Ha TMOJYYCHHE MIKOJbHUKAMU KOHKPETHBIX 3HaHWUM O (YHKIMHM KaK BaKHEWIIEH MaTeMaTU4ecKOu
MOJENU JUIsl ONMMCAHHWs M MCCIIENOBAaHUS pa3HO OOpPa3HbIX MpolLeccoB. V3ydeHue 3TOro marepuasia CrIocoOCTBYET PAa3BUTHIO Yy YYAIUXCS YMEHHSA
UCIIOJIb30BaTh PAa3NIMYHbIE A3BIKM MaTE€MaTHKU (CIOBECHBIM, CUMBOJIMYECKUH, rpaduueckuil), BHOCUT BKJIAJ B (pOpMHpOBaHHE IMpPENCTaBICHHUN O poiu
MaTEMATUKHU B Pa3BUTHH LIMBUJIN3ALUHU U KYJIbTYPBI.



MecTo yueOHOIro nmpeamMmera MaTeMaTHKa B y4eOHOM IJIaHe

CormactHo ¢enepanbHoro komrnonenta yueoHoro miana COIII c¢. ITomHoBat mporpamma Kypcea anreopsr oomumM oobeMom 204 yacoB peanusyercs ¢ 8
no 9 xiaccel mo 102 yaca (1o 3 4acoB B HEMIETIO) B KaXI0M Kilacce.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS IIPOrPaMMBbI Y4eOHOT0 Kypca «AJreOpa» XapakTepu3yloTes:

1) naTprnoTnyeckoe BOCIIUTAHUE:

C YYE€TOM HMHTEpPEca K MPOLLIOMY U COBPEMEHHONW POCCUIUCKON MaT€MAaTHUKE, HEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSIM POCCUMCKHX MAaTEMaTUKOB U
POCCHIICKON MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTUKEHUN B IPYIUX HAYKAaX U MPUKJIATHBIX TOHATHUSAX;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTb K OCYIIECTBJICHHIO CITIOCOOHOCTEN TpakJIaHWHA M pealn3alliy ero Mpas, MPeJICTaBICHUEM MAaTeMaTHYeCKUX OCHOB Pa3BUTHUS PA3TUYHBIX
CTPYKTYp, B3TJISIIOB, COIMAIBHBIX IPOLIECCOB oOImIecTBa (HAampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K OOCYKICHHIO 3THUX IPOOJIeM, MPaKTHYECKHM
MPUMEHEHHUEM JOCTHKCHUI HAayKu, OCO3HAHHUEM BaKHOCTH MOPATbHO-3TUYECKUX MTPE0Opa3oBaHUi B AEATEILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKA Ha aKTUBHOE y4acTHe B OOECIEUEeHUU MPAKTHUECKUX 337a4 MAaTeMaTUYeCKOW HAIMpaBIEHHOCTH, OCO3HAHHWEM Ba)KHOCTH MAaTeMaTHYeCKOTo
00pa30BaHMs Ha BCIO KU3HB IS YCHEITHON MPO(EeCCHOHATBFHON NESTETLHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM H TIOCTPOCHUEM
WHAUBUAYaAIbHON TpaeKTOpUU 00pa30BaHMsl U KU3HEHHBIX TUIAHOB C YY€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHOTO MHEHHS,;

4) 3cTeTHYECKOE BOCTIMTAHHE:

MOHMMAaHHUE SMOIMOHATBHOMY W O3CTETHYECKOMY BOCHPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEHICHHH, pacCyKIeHWil, YMEHUI0 BHUICTbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTAlMsl B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX IPEACTaBICHUI 00 OCHOBHBIX NPUHIUIAX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOmiecTBa, MOHMMaHNUE MaTeMaTHUYECKON HayKu Kak cephl AeITeTbHOCTH, STANbl €€ Pa3BUTHSI U MHHOBAIIMOHHOCTH AJIS PA3BUTHS IIUBUIIM3AINH, BIAJCHHUE
A3BIKOM MaTEMaTUKH U MATEMATHYECKOU KyJIbTYpOH KaK CPEICTBO ITO3HAHMS MUPA, BIAICHAE MPOCTEUIIMMH HABBIKAMU HCCIIEN0BATENEH AEATENbHOCTD;

6) rocynapcrBeHHOe BOCIIHTaHNeE, 3200Ta 0 KyJIbType, 310POBbe M IMOIIHOHATBLHOM COCTOSTHUM:

TOTOBHOCTHIO MPHUMEHSITh MaTEeMaTHYECKHE 3HAaHUS B Pa3BUTUHM CBOETO 3/I0POBbS, BEAECHHUU 370pOBOro o0pa3a >KM3HM (340pOBOE MNHTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PEryJsipHas TUHAMUKA aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKOB PEQIICKCHH, PEBOIIOIIMOHHOCTH CBOUX
IpaB Ha OMIMOKY U TaKUX K€ MPaB JIPYroro 4eloBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpHEHTAIMs Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN JIJIs peleHus 3a/1a4 B 00J1acTH O€30MacCHOCTH OKPY’KaloIel cpelibl, MIIaHUPOBAHKE MTOCTYIKOB
U OLIEHKA WX BO3MOYKHBIX MOCJIEICTBUHN JJIsI OKPYKAIOIIEH CPeIbl, 0COZHAHKE II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pPelIeHus;

8) ajanTanust K HN3MEHAOIUMCS YCJI0BUAM COLMAJIBHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTb K JIEHCTBHSM B YCIOBUSAX HEOIPEACICHHOCTH, MOBBIILICHUE YPOBHS KOMIIETEHTHOCTH CBOEH 4Ye€pe3 NPAKTUYECKYIO JEATEIbHOCTh, B TOM
YHClie YMEHUE YUUTHCS Y APYTUX JII0/Ied, MpUoOpeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKYA 1 HABBIKM Ha OCHOBE OMbBITA APYTUX;




H€O6XOI[I/IMOCTB B ITOSABJICHUU HOBBIX 3HaHI/II71, B TOM YUCJIC q)OpMYJ'II/I];)OBaTB HUACU, IMOHATHA, TUITIOTC3BI 00 00OBEKTaX U SABJICHUAX, B TOM YHUCJIC paHCEC

HN3BCCTHBIX, OCO3HABaTh HCAOCTATKHU COOCTBEHHBIX 3HAHUM U KOMHCTCHTHOCTeﬁ, IJIAaHUPOBATH CBOC PA3BUTHC;

OCO3HABaTh CTPECCOBYIO CUTYaIMIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAlIMIO KaK BBI30B, TPEOYIOUINIT KOHTPMEP, KOPPEKTHUPOBATh MPUHSITHIE PEIICH Usl

U JIeicTBHA, (OPMYITHPOBATH U OIICHUBATH PUCKHU M MOCIEICTBU, (HOPMUPOBATH OIIBIT.

METAHNPEAMETPHBIE PE3YJbTATbDI

Ilo3nasamenvusle ynugepcanbHvle MEXHOI02UYECKUE 0ClICHBUS
Ba3oBble JJornueckue aeicTBus:

BBISBIIATh U XapaKTepU30BaTh OCHOBHBIE MPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB, NOSACHEHMs, CBA3U MEX]y MOHATHAMHU, (GOPMYyIUpPOBaTh OIpEeIICHHE
MOHSATHH, COXPaHATh CYIIECTBEHHBINH MPU3HAK KIacCU(UKAIIMU, OCHOBAHHS JJ1s1 00OOIIEHUS U CPABHEHUS CBSI3€H, KPUTEPHUI IIPOBEICHHS aHAIN32;
BOCIIPMHHUMATh, (HOPMYIUPOBATh U MPEOOPa30BbIBATE CYKJIEHU: IPE/IB3AThIE U OTPULIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BbIABJIATE MAaTEMAaTUYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBA3W H IPOTUBOPCHHA B (baKTax, JaHHBbIX, Ha6JIIOIIeHI/I$IX U YTBCPKACHUAX, NpCiiaraTrb
KPUTEPHHU IS BBIABICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

ACJIaTh BBIBOABI C UCITIOJIb30BAHHUEM JIOTHUKHU COXPAaHCHUSA, JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKHIOqCHHﬁ, YMO3aKJIIO'~I€HI/If/'I I10 aHaJIOTUH,

pa3buparh J0Ka3aTeabCTBA MAaTEMaTUUYECKUX YTBEPXAECHUH (NpsMble U NPOTHUBHBIE), IMPOBOJUTH CAMOCTOATEIbHO OOOCHOBAHHBIE OKa3aTeIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BEICTPAUBATH ApPI'YMEHTHI, IPUBOAUTH IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHUS;

BBIOpaTh crocod perieHus: yueOHOH 3aJaun (CpaBHUBATh HECKOJbKO BAapUAHTOB peIlIEeHUl, BBIOMpaTh Haubosiee MOIXOAAIINE BapUAHTHI C YUYETOM,
CaMOCTOSITENIHO BBIJICIIEHHBIX ).

Ba3oBrle nccienoBarebCcKue AeiCTBUA |

UCIIOJIb30BaTh B KAuyeCTBE HCCIEI0BATEIbCKOTO WHCTPYMEHTA IO3HaHUS, (OpPMYyJIHMpOBAaTh BOIMPOCH], (UKCHPOBATH MPOTUBOpEUHE, MPOoOIIEMY,
CaMOCTOSITENIFHO COXPaHATh UCKOE U CyIIecTBYIOIIEe, OPMUPOBATh THIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBECTU IO CAMOCTOSATEIBHO COCTaBJICHHOMY IIJIaHY HEOOJIBIION SKCIEPUMEHT, HEOOJIbIIOE HCCIEAOBAHUE MO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTH OOBEKTOB MEXTY COOOM;

CaMOCTOSITENIbHO (POPMYJIUPOBAaTh OOOOILIEHHUSI M BBIBOJBI 1O pe3yibTaTaM MPOBEAEHHOTO HAOJIOEHUS, MCCIEI0BaHMs, OLIEHUBATh JOCTOBEPHOCTh
pe3ysbTaTOB, BEIBOJOB U 0000IEHHI];

CIIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUHYTh OOpb0OY O €ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U N30BITOYHOCTH MHPOPMAIINH, TAaHHBIX, PECYPCOB ISl pELICHUS 3a/1a4H;

BBIOMPATh, AaHAIM3UPOBATH, CUCTEMAaTU3NPOBATh U UHTEPIPETUPOBATH HH(POPMAINIO pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHS;

BbIOpaTh opMy mpencTaBieHus] HHPOPMALMK U WILTIOCTPUPOBATh pellaeMble 3aJa4u CXeMaMu, IuarpaMMaMy, HHOU rpadukoi U MX KOMOMHAIUSIMU;
OLIEHUTH HAJECKHOCTh MH(OPMAIIMH IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIEM MU CPOPMYINPOBAHHBIM CAMOCTOSITEIBHO.

Kommyuukamueuble YHUBEPCATIbHbIE MEXHO/I0cUUEeCKUue oeiicmeus:

BOCIIpUHUMATh U (I)OpMyJ'II/IpOBaTB CYKIACHUA B COOTBCTCTBHUU C IOJOXKCHUAMU U KPUTCPUAMU O6I_I_ICHI/I${, SICHO, TOYHO, I'PAMOTHO BBLIPAXKATH CBOIO
TOYKY 3pCHUA B YCTHBIX U ITIMCbMCHHBIX TECKCTAaX, 1aBaThb OOBSACHEHHS IO X0y p€uICHHrAd 3aga4, KOMMCHTHPOBATH HOJ'Iy‘IGHHI:IfI PE3YIbTAT,



e B Xxoac OOCYXIECHHS 3aJaBaTh BOIPOCHI IO CYIIECTBYIOMEH oOOCyXmaeMold Teme, mpoOiemam, pelraeMoi 3ajade, BBICKA3bIBATh UJICH,
HeHeHaHpaBHeHHBIe IIOUCKOBBIC peH_IeHI/ISI, COIIOCTABJISITH CBOM MHCHHUSA C O6cy)KI[eHI/I$IMI/I z[pyrI/Ix y‘laCTHI/IKOB Juajiora, HaxXoJUTb apI‘yMeHTBI nu
COTIOCTABJIATH MO3UINH, B KOPPEKTHOU hopme hopMyaIupoBaTh pa3HOTIACHs, CBOM BO3PAKCHUS;

e BBICOTA PE3YJIbTATOB PEUICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, ITPOCKTA, CAMOCTOSATEIBHO MpeaceaaTelb s IPeICTaBlIeHUs ¢ yUETOM 3a/1a4
MIPE3CHTALIMH U CHAPYKU;

L] IIOHHUMATh U UCIIOJIB30BAaTh HpeI/IMyH_[eCTBa KOMaHI[HOI\/JI 148 HHI[HBHIIyaHBHOﬁ paGOTBI HpI/I peH_IeHI/II/I MAaTEMAaTU4YCCKUX 3aaa4,

e TIPHUHATH IIEJIb COBMECTHOM JCATEIHHOCTH, CIUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM palbOThI, ONMPEASIUTh BUIABI PabOT, 10roBapuBaThCs, 00CYKIaTh
MPOILIECC U PE3YNbTaThl padOTHI, 00CYKJ1aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e Y4YacCTBOBaTh B TIPYMNIOBBIX (opmax paboThl (00CYkaAeHHS, OOMEH MHEHHUSMH, MO3TOBBIC INITYPMBI W APYTHE), BBITOJHATH CBOIO YacTh PaOOTHI H
KOOPJMHHUPOBATh JCHCTBUA C JAPYTMMH 4YJIe€HAMHW KOMAaH[Ibl, OIIEHWBAaTh Ka4eCTBO CBOEr0 BKJIaja B OONIMH TPOAYKT MO KPUTEPHUSIM,
chopMyTUPOBAaHHBIM KOJJIEKTUBHBIM B3aUMOICHCTBUEM.

Pecynamuesnole ynugepcanbrsle mexnoaocuyeckKue 0eiicmeus
Camoopranu3anus:

e (CaMOCTOSTENbHO COCTaBUTH IIJIaH, AITOPUTM peUIeHHs] 3aqaud (WM ero 4acTh), BhIOpaTh CHoco0 pemieHus ¢ y4ETOM peallbHBIX PECcypcoB U

€CTECTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOPMALINH.
CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJVIEKT:

e  BJAJETh METOJAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U TOJIYYCHHS Pe3yJIbTaTOB PEIICHHS] MaTEMAaTHYECKOH 3a/1auH;

e TMpEeABUAETH TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IMPU BO3HUKHOBEHUH 3a7aud, BHECTH KOPPEKTUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, HAlJCHHBIX OIMOOK, BEISIBIICHHBIX BO3MOXKHOCTEH;

e OIEHUTH COOTBETCTBHE PE3yNibTaTa JAEATEIbHOCTH IMOCTABICHHOW LIETH M YCJIOBUAM, OOBSCHUTH MPUYUHY JOCTHIKEHHS WJIM HEJOCTHKCHHS IIEIH,
HaWTH OMMOKY, JaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3VJIbTATDHI

K oxonuanuio o6yuenus B 8 kiiacce 00yqaromuiics noaydaeT cleAyolue IpeIMeTHbIE pe3yIbTaThl:

Yucia U BLIYUCICHUSA

Hcnonb3yiiTe HadajabHbIE MPEICTABICHUS O MHOMKECTBE JEMCTBUTENBHBIX 4YHCEN [UIs CPaBHEHUS, OKPYIJICHHH M BBIUMCIEHHUH, u300pa3ute
JICHCTBUTEIIbHBIE YHCIIA TOYKAMU HAa KOOPIWHATHOM IPSIMOIA.

[Tpumensist moHsATHE ApUPMETUIECKOTO KBAIPAaTHOTO KOPHS, HalAUTE KBaJpaTHbIE KOPHH, UCIIONIB3YS MPH HEOOXOAUMOCTH KaJbKYISTODP, BBIIOJIHHUTE
npeoOpazoBaHue BhIPAXKEHUM, COIEpIKalNX KBaIpaTHbIE KOPHU, UCIIONIb3Yys CBOMCTBA KOPHEH.

Hcnonp3yiiTe 3anucu 60JbIINX 1 MaJIEHBKUX YUCEI C TOMOILBIO AECATHYHBIX Apo0ei u cryneneit yucen 10.

AJiredpanuecKkue BbIpaKeHUs

[Ipu 3aMeHe MOHSATHS CTETIEHH C LENIbIM MToKa3aTeseM, BBIITOJHUTE TPeoOpa3oBaHue BHIPAKEHUH, COAEPIKAIINX CTENCHH C IIETIbIM IT0Ka3aTesIeM.

Bbl BhIMONHSIETE POXKAECTBEHCKHE NPEOOpa30BaHUS pPAlMOHANBHBIX BBIPAXEHUH Ha OCHOBE MpaBUJ JIEHCTBUM HaJl MHOTUMHU HJIEAMU U
areOpandecKuMU APOOSMH.

PacknanpiBaem KBagpaTHbIe TPEXUIECHBI HA MHOXKHUTENH.




[TpumeHsTh MpeoOpa3oBaHKE BBIPAXKEHUM ISl pElIeHUs Pa3IMYHBIX 3a7ad MaTeMaTHKH, COOTBETCTBYIOIIMX MPEIMETOB, UCXOS U3 MPAKTHUYECKOH
MPAKTUKH.

YpaBHeHUS M IBETOYKH

Pemate nuHeiiHble, KBapaTHBIC YPABHEHUS M PAllMOHATILHBIC YPAaBHEHUS, CBOIAIIMECS K HUM, CHCTEMBI ABYX (DOPMYII C IBYMS IEPEMEHHBIMH.

[IpoBoauTh mpoOCTEiilIne HCcCAeI0BaHUS MAaTEMaTHYECKMX M MAaTEMaTHUYECKUX CHUCTEM, B TOM UHCIIe C IPUMEHEHHEM rpa@uuecKux MpeAcTaBlICHUN
(ycTaHOBIIE€HUE, UMEET JIU YPABHEHUE WM CUCTEMY MAaTEMATUUYECKUX PELICHUH, ECIIM TAKOBBIE UMEIOTCS, CTOJIBKO U IIPOYEE).

[lepexonuTh OT 3a7auu CIOBECHOW (POPMYIUPOBKH K €€ airedpandeckoil MOJENN C MOMOIIBI0 COCTABIICHUSI YPAaBHEHUU WM CHCTEMBbI aJTOPUTMOB,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 334, IIOJyUYEHHBIH pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX I[BETOB [UIsl CPAaBHEHMSI, OLIEHMBATh, PEIlIaTh JIMHEHHBbIE CHUMBOJBI C OJHON MEPEeMEHHON W HMX CHUCTEMBI, J1aBas
rpaduyueckyro WITIOCTpanio 3QPEeKTUBHBIX PELICHUI IBETOB, CUCTEM 1[BETOB.

DYHKIUUHA

[ToHMMaTh U KCIIOJIB30BATh MOHSTHS W SI3bIK (TEPMHUHBI, CUMBOJIMYECKUE OOO3HAUEHHUS), ONMPEAENATh 3HAYeHHE (PYHKIMU IO MOCIEeI0BATEILHOMY
apryMeHTy, OIpeaesiTh CBOMCTBA QYHKIMH 110 €€ TpauKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIIMH B!

y=k/x,y= X, y= X, y = |x|, y = VX, ommmmTe cBoiicTBa UnCIOBOI QYHKIHK IO ee rpaduKy.

K okoHuaHuio o0y4yeHus B 9 kijiacce oOyyaromuiics MoIydaeT caelyromue NpeAMeTHbIE pe3yabTaThl:

Yucia U BLIYHCICHUSA

CpaBHUBaTh U YNOPSOYMBATH PALIMOHAIIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Boinonusiere apupmernueckue OEHCTBUS C pallMOHAIbHBIMU UYHCIAMM, COYETA€TE€ YCTHbIE M NMUCHbMEHHBIE NMPUEMBI, BBINOJHSAETE BBIYMCIEHUS C
MPPaLMOHAIBHBIMU YU CIIAMHU.

Haxoauts 3Ha4eHuUs cTenel ¢ LeNbIMU ITOKA3aTESIMU M KOPHEW, OLIEHUBATh 3HAYEHUS YHCIIOBBIX BBIPAKEHUM.

OKpyTJIsITh NENCTBUTENIBHBIE YUCIIA, BBITOJIHUTD IPUKUAKY BBIYUCIEHUS, OLEHUTh YNUCIIOBBIE BHIPAKEHUS.

YpaBHeHUS M IBETOYKH

Pemrate nuHeiiHbIe U KBaZpaTHbIC YpaBHEHUs, ypaBHEHUS, CBOJSAIIMECS K HUM, TPOCTeHIINe JpoOHO-pallMOHaIbHBIE YPAaBHEHUSI.

Pemate cuctemsl I1ByX JIMHEHHBIX YPABHEHUN C BYMs MEPEMEHHBIMH M OJTHOCUCTEMHBIMU CHCTEMAaMH JIBYX YPAaBHEHHUH, B KOTOPBIX YPABHEHHUE HE
ABJISICTCS JINHEUHBIM.

Pemats TekcToBbIe 3a1aun anreOpanueckuM CIOCOOOM € TIOMOIIbIO COCTaBJIEHMSI CUCTEMbl YPaBHEHUN WM IBYX YPaBHEHUH C IByMsl IEpEMEHHBIMU.

[IpoBomuTh mpocCTeiiMe UCCIeJOBAHUS MAaTEMATUYECKUX W MAaTEeMAaTHYEeCKUX CHUCTEM, B TOM YHCJIE C MPUMEHEHHEM rpaduyecKux MpecTaBIeHHM
(ycTaHoBNIE€HUE, UMEET JIU YpPaBHEHUE WIIM CUCTEMY MaTEeMAaTUYECKUX PEIICHU, €CIIM TAKOBbIE UMEIOTCS, CTOJIBKO U MTpOYee).

Pemiats nuHENHBIE CUMBOJIBI, KBaJIPATHBIE CUMBOJIBI, PUCOBATh PELICHUS HA YMCIIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHHUE C IIOMOILBI CUMBOJIOB.

Pemats cuctembl TUHEHHBIX 0003HAUEHMH, CHCTEMBI, BKJIIOYAIOIINE KBaJApaTHbIE CHUMBOJIbI, PUCOBATH CHCTEMbI PELIEHUN Ha YUCIOBOM MpPSIMOH,
3aIIUCBIBATh PELICHUE C IOMOIIBIO CBOMX CUMBOJIOB.

Hcnonb3yiiTe akceccyapsl IPU PEIIEHNN Pa3INYHbIX 33/1a4.

DYHKIUH




PacriosHaBath (QyHKIMM W3y4eHHBIX BHUIOB. [loka3aTh cXeMaTW4ecKd pACHONIOKEHHE Ha KOOPAWHATHOW TIIIOCKOCTH TpaduKoB (QYHKIUHA
Buma: Yy =kx,y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= VX,y= |x|, B 3aBHCHMOCTH OT pe3yIbTATOB H3MEPEHHii, OIKCHIBAIOT CBOICTBA
G YHKIIHH.

CTpouTh M PUCOBATh CXEMATUYECKH IPAaUKH KBaJIPATUYHBIX (PYHKIIUH, ONIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIHUI 110 UX TpaduKam.

Pacrio3naBath kBagpaTHYHYIO (QYHKIMIO IO POpMYyIIe, IPUBOIS TPUMEPHI KBaAPATUUHBIX (QYHKINI U3 ONMUCAHUS KU3HH, PU3UKH, PU3HKH.

Cuaenyome noc/jie10BaTeJIbHOCTH U NIporpecca

Pacrio3HaBaTh apu()METH4ECKyI0 U TEOMETPHUYECKYIO TPOTPECCHIO Pa3HBIMU CIIOCOOaMU 3aJaHusl.

BbI BbINONTHSIETE BBIYUCIICHUS C UCIIOJIb30BaHUEM (DOPMYIIBI N-TO 4WieHa apu(METHIECKOW U TeOMETPHYECKOM MPOrPecCHH, B KOJUUYECTBE MEPBBIX N
YJICHOB.

N300paxaTh y4aCTHHKOB IO ITOCIIEIOBATEIFHOCTSM TOUEK Ha KOOPMHATHOM TUIOCKOCTH.

PemiaTh 3aa4u, CBsI3aHHBIC C YHCIOBBIMH ITOCIICIOBATEIILHOCTSIMU, B TOM YHCJIC 33[]a4 110 U300PaKCHHUIO KHU3HHU (C MCIOJIb30BaHHEM KaIbKYISATOPA,
U (PPOBBIX TEXHOJIOTHIA).

Conep:xkanue Kypca ajaredpsl B 7-9 kiaaccax

Yucaa

PanmoHanbHble 4YMcaa. MHOXKECTBO palMOHAIBHBIX Yucell. CpaBHEHHWE pANMOHAIBHBIX 4YHcel. JleWcTBHUS ¢ palloOHaIbHBIMU YHCIIAMHU.
Ilpeocmasnenue payuonaibHo20 YUCiIa 0eCAmuyHoU Opoobio.

Hppaunuonaabubie 4uciaa. [loHsTHE WppanroHATBHOrO 4ucia. Pacro3HaBaHue WpPpAlMOHATBHBIX 4Ywcel. llpuMepnl moka3zaTenbcTB B anredpe.

UpparmonansHocTs uncia V2. Ipumenenne B reomerpun. Cpashenie uppayuonansubix uucei. Muoscecmeo delicmeumenbublx wucen.

ToxnecTBeHHbIE IPe0OPA30BAHUSA

YucioBbie 1 OyKBeHHbIE BbIpakeHHsA. BripaxkeHne ¢ nepeMeHHON. 3HaueHue BoIpakeHus. lloicTaHOBKa BeIpa)KEHNUI BMECTO IIEPEMEHHBIX.

Heabie Boipaxenus. CTeneHb ¢ HaTypalbHBIM ITOKa3zareneM U e€ cBoiicTBa. [IpeobpazoBaHus BbIpaK€HUHM, COAEpKAIIMX CTENEHH C HATypaJbHBIM
nokaszarenaeM. OpHouleH, MHorowieH. [leficTBus ¢ OAHOWIEHAMH M MHOTOWIEHaMHU (CIIOKEHHE, BbIYMTaHUE, YMHOXEHHE). PopMynbl COKpalIEHHOTO
YMHOXEHHS: pa3HOCTh KBaJpaToOB, KBAJApaT CyMMbl M KBaJpaT pa3HOCTH. Pa3noxeHne MHOTO4JeHa Ha MHOXKUTEJIHM: BBIHECEHHE OOILEro MHOMKHUTEJS 3a
CKOOKHU, epynnuposKa, npumeHenue hopmyi cOKpaweéHno2o ymroxcenus. Keaopamuulii mpéxunet, pasnodiceHue KeaopamHo20 mpeéxuienda Ha MHONCUMEU.

JpoGHo-paunoHa/bHbIe BbipaxeHusa. CTeneHb ¢ 1esbIM noka3aTeneM. [IpeobpazoBanne ApoOHO-TMHEWHBIX BBIPAKEHUI: CI0XKEHHE, YMHOXKEHHE,
neneHue. Aneebpauyeckas opobw. [Jonycmumvle 3naueHus nepemMeHHuix 8 OpoOHO-payuoHanbhblx evipadcenusx. CokpaweHue aneebpauieckux Opooel.
Tlpusedenue ancebopauueckux opobeu Kk obwemy 3namenamenio. lelicmeus ¢ aneedpaudecKumu OpooOsamMu: CIlOMCeHue, 8bluumanue, YMHONCeHUe, OejleHue,
6036edenue 6 cmeneHs. Ilpeobpasosanue svipadcerull, COOEPHCAUUX 3HAK MOOYJIA.

KBagpaTuble kopHuM. Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BbIpaK€HHUI, coAepXallluX KBaJIpaTHbIE KOPHU: YMHOXEHHE,
JiefieHe, BBIHECEHUE MHOXKHTEISI U3-110]1 3HaKa KOPHSI, BHeCeHUe MHONCUMEN NOO 3HAK KOPHSL.

YpaBHeHUs] M HEPABEHCTBA

PasencrBa. YncnoBoe paBeHcTBO. CBOICTBA UMCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHenus. [louatus ypaBHeHUS U KOpHS ypaBHeHUsl. [Ipedcmasnenue o pagnocunbHocmu ypasuenuti. Obracms onpeodenenus ypasHenus (obracmo
OONYCMUMbIX 3HAYEHUT NEPEMEHHOLL).

JIuHeiiHOe ypaBHEeHUE U ero KOpHU. Pernienue MuHelHbIX ypaBHEHU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo KopHeu TUHEHO20




ypasHenus. Pewienue 1unelnbix ypasHeHuli ¢ napa Mempom.

KBaapatHoe ypaBHeHue U ero kopHu. KBajaparueie ypaBHeHusi. Hemonuble kBajpaTHble ypaBHEHUA. JJMCKPUMHHAHT KBaJApPaTHOTO YpPaBHEHMS.
®dopmMyna KOpHEW KBaJApaTHOTO ypaBHEeHHS. Teopema Buema. Teopema, obpammuas meopeme Buema. PemieHue KBaapaTHBIX YpaBHEHHH: HCIIOJIb30BAaHHE
bopMyInbl A HAXOXKICHUS KOPHEH, epaghuueckuli Memoo peuienus, paziodceHue Ha MHONMCUMeNnU, noobop KopHell ¢ UCNOIb30sanuem meopemvl Buema.
Konuuecmeso xopueti keaopammnoco ypasHenus 8 3a8ucumocmu om e2o0 Ouckpumurnanma. bukeaopammuvie ypasnenus. Ypasnenus, ceooawuecs K TUHeHbIM U
keaopammuwvim. Keaopammuvie ypasnenus ¢ napamempom.

JlpoOHO-paunoHaibHbIe YPaBHeHUsA. Perienne mpocTedmux IpoOHO-IMHEHHBIX YpaBHEHUN. Pewerue 0poOHO-payuoraivHulx ypasuerui. Memoowl
peutenus YypasHeHUull. Memoobl PABHOCUILHBIX NPeoOPA308anUll, MemMOoO 3aMeHbl NepeMeHHOU, epaguieckuti memoo. Hcnonvzosanue ceolicme yHKyuti npu

peuwenuu ypasuernutl. IIpocmetiuiue uppayuonaivhsie ypasnenus euoa +/ f (x) = a, \/ flx)= \/ g(x) . VYpasnenus suoa x™ = a. Ypaenenus 6 yenvix uuciax.

CucreMbl ypaBHeHHWil. YpaBHEHHME C JByMs IepeMEeHHbIMU. JIMHEHiHOe ypaBHEHHE C JBYMsI NEpEeMEHHbIMH. [Ipamas Kaxk epaguueckast
uHmepnpemayus IUHeH020 ypasHeHus ¢ 08yms nepemennvimu. IloHartue cucreMsl ypaBHeHH. Perienre cucteMbl ypaBHeHUH. MeTOIbI peleHusl CUCTEM
JMHEWHBIX YpaBHEHHH C ABYMSI TEPEMEHHBIMU: cpaghuueckuil mMemood, Memoo CHLONCeHUs, METOJ TOACTAHOBKH. Cucmembl JUHENHbIX YPAGHEHUl C
napamempom.

HepaBenctBa. YucioBbie HepaBeHCTBa. (CBOWCTBa YHCIOBBIX HEpaBEHCTB. lIpoBepka cCIpaBeUIMBOCTH HEPAaBEHCTB MpPU 33/JaHHBIX 3HAYCHUSX
nepeMeHHbIX. HepaBeHcTBO ¢ mepemeHHoW. CTporue u HecTporue HepaBeHcTBa. ObOracms onpedelienuss HepageHcmea (001acms 0ONYCMUMbBIX 3HAYEHUl
nepemennot). Penienrne nuHENHbIX HEPABEHCTB. KeaopamHoe nepagencmeo u e2o peuienus. Peulenue K6aopamuvlx HEPAGEHCME. UCNONb308AHUE CEOLCE U
epaguka Keadpamuumou QyHKyuu, Memoo uHmMep8anos. 3anucv peuleHus K8aopamuo2o HepaseHcmed. Pewenue yenvix u OpoOHO-paYUOHATLHBIX
HEepPageHcme MenmoooM UHMEPBAILOS.

Cucrembl HepaBeHcTB. CUCTEMBbl HEPAaBEHCTB C OJIHOM MepeMeHHOM. Penienne cucreM HEpaBEHCTB C OJHON MEPEMEHHOMN: TUHEWHBIX, K8AOPAMHbIX.
N3o0pakeHune pemeHnsi CHCTEMbI HEPaBEHCTB Ha YHCIOBOM MPSIMOM. 3alnch pelIeHus] CHCTEMBI HEPaBEHCTB.

DYyHKIMH

IMonsiTue ¢pynkuum. J[ekapToBel KOOPAUHATHI HA MIIOCKOCTU. POPMUpPOBAaHUE MPECTABIECHUN O METANIPEIMETHOM MOHATUHU «KOOPAUHATH». CI0CcOObI
3amanus QYHKIUN: aHATUTUYEeCKH, rpaduueckuit, Tabnuunbiil. ['paduk ynkuuu. [Tpumepsr GpyHKINN, TOTyYaeMBbIX B IPOIIECCE UCCIETOBAHUS Pa3TUIHBIX
peanbHBIX TPOIECCOB M pelieHus: 3anad. 3HadyeHue (yHKmuu B Touke. CBoiicTBa (yHKIMN: 00JIacTh OMpeneNieHHs, MHOXKECTBO 3HAYCHUH, HYJIH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YEMHOCHb/HeuémHOCMmb, TIPOMEXYTKIA BO3pacTaHus U yObIBaHUS, HauOoJblllee U HaUMEHbIIee 3HaueHus. McciaenoBanue
byakuuu no e€ rpaduky. Ilpedcmasnenue 06 acumnmomax. Henpepvienocms ¢pynxyuu. Kycouno-3adanmnvie pynkyuu.

JIuneiinaa ¢ynkuus. CpoiictBa u rpaduk nuHeitHON (QyHKIMU. YTI0BOH KodpduuueHT npsaMoil. Pacnonoxxenue rpaduka iuHeiHoON (yHKIMU B
3aBUCUMOCTH OT €€ yriioBoro kod(¢uinenta u cBoOOAHOro uieHa. HaxoowcoeHue Kodgduyuenmos nuneuHou @QYHKYyuu no 3a0AHHLIM VCIOBUIM.
NpPOXodHCcOeHUue NPAMOU Yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALIeNbHO OAHHOU NPAMOU.

KBaaparuunas ¢pynkmusi. CorictBa u rpaduk KBajapaTudHo QpyHkuu (mapadosnsl). [locmpoenue epaguka k8adpamuyHou GyHKYuu no mouxkam.
Haxoxxaenue Hysei KBagpaTUUHON QYHKIIMH, MHOMCECMEA 3HAYUEHU, NPOMENHCYMKO8 3HAKONOCMOAHCEA, NPOMENCYMKOE MOHOMOHHOCTU.

Oo6paTHasi nponoOpuUMOHAJILHOCTb. CBOWMCTBA PYHKIIUU Y = S ['unepOomna.
I'paduxn ¢pyuxumii. IIpeobpaszosanue epagura ¢ynxyuu y = f (X) ora nocmpoenus zpaguroe gynxyuii suoa y = af (kx + b) + c. I'paguxu
. k
Gynryuii y = a + ——, y=+x, y=3Vx, y = |x|.

x+



IHocaenoBaTresbHOCTH W mporpeccun. YucnoBas mocienoBaTebHOCTh.  [IpUMepbl  YHMCIOBBIX  MOCIEAOBATENbHOCTEH. beckoHeuHbIe
MOCIIEI0BATEIPHOCTU. ApudMeTHaeckas mporpeccusi u e€ coicTBa. ['eomerpruueckas nporpeccusi. Qopmyna obweeo YieHa u CyMMbl N NEPEblX UIeHO8
apugmemuueckou u ceomempuyeckoui npocpeccuil. Cxo0aumascs 2eomempuyecKas npoepeccus.

PenieHue TeKCTOBBIX 32124

3agaun Ha Bce apudMeTHYecKHe AelcTBUs. PelieHne TEKCTOBBIX 3a1a4 apudMeTHudeckuM crocodoMm. Mcmonp3oBanue TabdIl, cXeM, YepTEKeEH,
JIPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPU PEIICHUH 3a/1a4.

3agauyu Ha MOKYNKH, ABHKeHHe M padoTy. AHajIN3 BO3MOXKHBIX CUTYyalluii B3aMMHOT'O PACIOJIOKEHUS OOBEKTOB MPH UX JBUKEHUH, COOTHOLLIECHUS
00BEMOB BBITIONHAEMBIX Pa0OT MPU COBMECTHOM paboTe.

3agauu Ha 4yacTu, J0J14, NPOUEeHTHI. PelieHre 3aqa4y Ha HaXxOXKICHHE YacTH YMCia M Yucia Mo ero yactu. PemieHue 3agay Ha IPOUEHTHI U JIOJIH.
[TpumeHneHne mponopLuil MpU PEeLICHUH 3a/1a4.

Jlornyeckue 3anauu. Pemienne noruueckux 3anad. Pewenue no2uieckux 3a0a4 ¢ noMowbio epagos, mabauy.

OcHoBHBbIE MeTOAbI pelleHHs] TeKCTOBBIX 3aa4: apudMeTHUECKUid, anredpanyeckuil, nepedop BapuaHToB. [lepguunsie npedcmasnenus 0 Opyeux
Memooax peuwileHus 3a0a4 (ceomempuyieckue u epaguueckue memoowl).




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Maremaruka. AnreOpa: 8-if kiracc: 0a30BbIN YpOBEeHb: yueOHUK, 8 kiaacc/ MakaperueB FO.H., Munarok H.I'., Hemkor K.W. u apyrue; nmox pe.
TenskoBckoro C.A., Akunonepnoe oobmectso «M3narenscrBo «lIpocsenienner»

* Maremaruka. Anre6pa: 9-ii kitacc: 6a30BbIi ypOBEHb: yueOHUK, 9 kiaacc/ MakaperaeB FO.H., Munatok H.I'., Hemkos K.W. u apyrue; mox pen.

TenskoBckoro C.A., Akunonepnoe oobmectso «M3narensctBo «IIpocsenienner»

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Mertoanueckue pexkomeHaanuu. 7-9 knaccel (k yaeonuky Maxapsiuesa 0. H. u np.). JI.b. Kpaiinera
Anrebpa. KoHTpoabHbIE B camocTosITeIbHBIE padoThl. 9 kimacc. JI.b. KpaiineBa

Anrebpa. Pabouas rerpanp. 8 kimace. B 2 4. H.I'. Munarok

Anrebpa. Temaruueckue Tectol. 9 knace. FO.I1. [lyanunbia

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmmorexa LIOK
https://m.edsoo.ru/7f417af8
https://m.edso0.ru/7f419d08



