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HOACHUTEJIBHAA 3AIINCKA

Paboyas nporpamma no yueOHOMY npeaMeTy «Anredpa» s oOydaronuxcs 7-9 KimaccoB paspa-

6oTtana Ha ocHOBe DenepaabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEFHOIO CTaHIapTa OCHOBHOTO OOIIEro
obpa3zoBanus, OenepalibHON pabodeil mporpaMMbl OCHOBHOTO 00IIero oOpa3oBanus 1o ainredpe u pabdo-
4ell mporpaMMbl BocnuTanus mikoisl Ne3. B paboueii mporpamme ydreHsl e U nojoxenus «Konmer-

LMY Pa3BUTHUS MaTeMaTuyeckoro oopazoBanus B Poccuiickoit denepaunny.

HEJU U3YYEHUSA YYEBHOI'O IPEJIMETA «AJITEBPA)

(dhopMHpOBaHNE NEHTPAJIbHBIX MaTEeMaTHUYECKUX IMOHITHI (YKCIIO, BEIMYMHA, TeoMeTprUecKast purypa, mepe-
MEHHas1, BEpOSITHOCTh, QYHKIIHS), 00ECTIEYMBAIOIINX IPEEMCTBEHHOCTD U IEPCIIEKTUBHOCTh MAaTEMaTHYECK O-
ro 00pa3oBaHus 00yUAIOIIUXCS;

MO/IBEICHHE 00YYArOLIMXCs Ha JOCTYITHOM JUTSl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3H MATEMaTHKH U OKPY-
JKaromiero Mmupa, NIOHMMaHUuEC MaTEMATUKH KaK 4YaCTU O6IHeI71 KYyJIbTYpPbI 4YEJIOBEYCCTBA,

Pa3BUTUC MHTCIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI>'I 06yan0H1ch;1, MM03HAaBaTEIHLHOMN AKTUBHOCTH, UC-
CJII€AOBATCIIbCKUX yMeHHfI, KPUTUYHOCTU MBINUJICHHA, THTCPECA K U3YUCHHUIO MAaTCMAaTUKU

(dhopmupoBanue QyHKIIMOHAIHLHON MaTEMaTHUYECKON IPAMOTHOCTH: YMEHHUS PACIIO3HABATH MPOSIBJICHHUS MAaTe-
MaTHUYECKUX MOHATHI, 00HEKTOB U 3aKOHOMEPHOCTEH B peaNbHbBIX KU3HEHHBIX CUTYAIUSIX U PH U3YUEHUU
JPYTUX Y4eOHBIX TPEIMETOB, IPOSBIICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYITHPOBAThH UX HA SI3bIKE
MaTEMATHUKU U CO3JIaBaTbhb MAaTEMATHYCCKUE MOCIIN, IPUMCHATH OCBOEHHBIM MaTeMaTHYeCKUI arrapar st
PEHICHUA MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/ia4, HHTCPIIPETUPOBATh U OLICHUBATD IMOJIYUYCHHBIC PE3YJIbTAThI.

eab 00yuenus aaredope B 7-9 kiaccax:

CCbOpMI/IpOBaTI) MPAKTUYCCKUEC HABBIKU BBITIOJIHCHUA YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BbI-
YHUCJIEHU, pa3BUTh BBIYHMCIUTEIBHYIO KYJIbTYPY;

OBJIQJICTh CHMBOJIMYECKHUM SI3bIKOM aireOpbl, BEIpadoTaTh (hOpMaIbHO-OTIepaTUBHBIE alireOpanye-
CKHE€ YMEHUS U HAyYUThCS IPUMEHSATh UX K PEIICHUI0 MaTeMaTHUECKUX U HeMaTeMaTHYeCKNX 3a/ady;
M3Y4YUTh CBOMCTBA U IpaUKH dJIeMEHTapHbIX QYHKIIHMM, HAyYUTHCS UCHOIb30BaTh (GYHKIMOHAIBHO -
rpaduyeckue npeacTaBIeHus Uil OMUCAHKS U aHAJIN3a PeallbHbIX 3aBUCUMOCTEN;

Pa3BUTH JIOTUYECKOE MBIIJICHHUE U peYb — YMEHHUSI JIOTUYECKH 000CHOBBIBATH CYXKICHUS, TPOBOINUTH
HECJIOKHbIE CUCTEeMATU3alMU, TPUBOIUTH IIPUMEPBI U KOHTPIPUMEPHI, UCTIOIb30BaTh Pa3INuHbIe
SI3BIKM MaTEMaTUKHU (CIIOBECHBIM, CUMBOJIMYECKHM, rpaduueckuil) s WIUTIOCTpalluu, HHTEpIpeTa-
LMY, apTYMEHTAINH U JOKa3aTeNIbCTBA; CPOPMHUPOBATH MPEACTABICHUS 00 N3y4aeMbIX HOHITHIX U
METO/1aX KaK BaXHEHIIINX CPeICTBaX MAaTEMaTHYECKOTO MOJICIMPOBAHUS PEaIbHBIX MPOIIECCOB U SIB-
JICHUI

3anayu Kypca ajaredopsl B 7-9 Kiaccax:

CO3JaThb YCJIOBUA AJId OBJIAACHUA CHCTEMOH anre6pa1/1qec1<nx 3HaHUM U YMeHHﬁ, HCO6XOI[I/IMBIX JJIA
IIPpUMCHCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH, U3YYCHHUA CMCIKHbBIX JUCHUILIINH;

CII0COOCTBOBATH HHTCIUJICKTYaJIbHOMY PAa3BUTHIO, (bOpMI/IpOBaHI/IIO Ka4yC€CTB JIMYHOCTH, HeO6XOI[I/IMI>IX
YCJIOBCKY IJIsA HOHHOHCHHOﬁ JKU3HHU B COBPCMCHHOM O6H.I€CTBC; SICHOCTH U TOYHOCTU MBICIIN, KPpHU-
TUYHOCTU MBIINIJICHUS, MHTYULIUH, JIOTHYICCKOI'O MBIIIJICHUS, 9JICMCHTOB aHrOpHTMquCKOﬁ KYJIbTY-
PBbI, HPOCTPAaHCTBCHHBIX HpeHCTaBHeHHﬁ, CIIOCOOHOCTH K MMpeOA0JICHUTO pr,I[HOCTeﬁ;

(I)OpMI/IpOBaTB HpeI[CTaBJ'ICHI/Iﬁ 00 HOCAX U METOJAaX MATCMATHKU KaK YHUBCPCAJIIbHOTO A3bIKa HAYKH
" TCXHUKH, CPECACTBA MOACITIUPOBAHUA SIBIICHUM 1 IMpoONLEeCCOB;

CO3JaTh YCJIOBUA I BOCIIUTAHUA KYJIBTYPbI IMYHOCTH, OTHOLICHUSA K anre6pe KaK K 4aCTHu 06].].[6‘16—
JIOBEYECKOM KYJIBTYPBI, IOHUMaHHUAd 3HAYUMOCTHU anre6pbl AJI1 HAYYHO-TEXHUYCCKOTO ITporpecca.



MECTO YYEBHOI'O IIPEJIMETA «AJITEBPA» B YYEBHOM IIVIAHE
B cootBercTBUM ¢ DenepanabHBIM rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO 00-
ero oOpa3oBaHus anredpa sBIIETCs 00s13aTeIbHBIM IIPEIMETOM Ha JAHHOM YPOBHE 00pa3oBaHusl.
B yueObnoM miane mkonsl Ne 3 Ha u3ydeHue anreOpsl B 7-9 kiaccax OTBOAUTCS 3 y4eOHBIX yaca B HENEIIO B
Te4ueHue roga ooyueHus, Bcero 306 yaeOHBIX 4acoB.
PacnperieneHue 4acoB B HEEIIO

VY4eOHbli mpenMeT KosnuecTBo 9acoB B HeZEI0
«Anrebpay» VI VI IX Bcero
O0s13arenbHast 4acTh 3 3 3 9
Yacte, popMupyeMasi yaacCTHUKaMu 0 0 0 0
00pa3zoBaTeNbHBIX OTHOIICHHH

Hroro 3 3 3 9

T'onoBoe pacnpeaciacHmue 4acoB

VY4eOHbIi peaMer KosmuecTBo 9acoB B HeEmt0
«Anredpa» VI Vi IX Bcero
O0s13aTenbHAsT 9acTh 102 102 102 306
Yacte, popMupyeMasi yaacCTHUKaMHu 0 0 0 0
00pazoBaTeNbHBIX OTHOIICHHHA

Htoro 102 102 102 306

M3meHenns B HacTosMIeH pabodeli mporpamMme yaeOHOTo mpeaMeTa o cpaBHeHuto ¢ DexepanbHON pabodei
MIPOrpaMMON OCHOBHOT'O 00TIIero 00pa3oBaHus 10 anredpe OTCYTCTBYIOT.

[IporpamMMma HampaieHa Ha GopMHpOBaHKE (PYHKIIMOHALHON IPaMOTHOCTH yUAIIUXCSl B OPTaHU3aIUIo0 U3Y-
YeHHU MpeaMeTa Ha JeaTeNbHOCTHBIN OCHOBE. B mporpaMme yanuTHIBAIOTCS BO3MOKHOCTH IIPEIMETa B pean3alluu
tpedoBanuit ®I'OC OO0 K ITaHUPYEMBIM JINYHOCTHBIM U METANIPEMETHBIM PE3ylbTaTaM OOydeHHs, a TAKIKe Peain-
3amysa MEeKIPEIMETHBIX CBSI3ei y4eOHBIX MPeIMeToB Ha YPOBHE OCHOBHOI'O 00IIIero 0Opa3oBaHMs.

Paboyas nmporpamMma opueHTHpPOBaHA Ha MCIOJIb30BaHUE YICOHO-METOIUYECKOTO KOMITJIEKTA:

YMK Aureopa. Mepsasik A.I. (7-9):

1. A. T'. Mep3isik, B.b. [Tononckuii, M.C. Slkup  Anrebpa-7, Anredpa-8, Anredpa-9

2. A. T'. Mep3nsxk, B.b. Ilononckuit, M.C. Skup
CKUW MaTtepuanl.

Anrebpa 7, Anrebpa 8, Anredpa 9. Jlumaktude-

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA «AJI'EBPA»
OcBoeHnue yueGHOro npeamera aiaredpa Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBaHMsl 10JDKHO 00ecrieunBaTh
JOCTH)KEHHUE CIEIYIOIIMX JIMYHOCTHBIX, METAIIPEMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

IIpu opranmzanuu oOpa3oBaTEIBHOIO Mpollecca B HANPABICHUM JOCTHXKEHUS JIMYHOCTHBIX pe-
3yJIbTATOB IPUOPUTETOM SIBIISIETCS CO3/1aHUE ONAaroNnpUATHBIX YCIOBHM JUIS:

I1aTpuOoTYECKOE BOCIUTAHUE:




(dbopMupoBaHHUA MHTEpECa K MPOILUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH, [IEHHOCTHOTO
OTHOILIEHHUS K JOCTMKEHUSM POCCUNCKUX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIBI, K HC-
MI0JIb30BAHMIO ATHX JIOCTHKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax.

I'pask1aHCKOE ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

e  (GopMUPOBaHUS TOTOBHOCTH K BBITIOJIHEHUIO 00S3aHHOCTEH Tpa)KIaHWHA U Peau3allii ero Mpas,
MIPEJICTABICHHEM O MaTEeMaTHYECKIUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYD, SIBICHHMA, IPO-
LeIyp TPaKIaHCKOTo 00I1IecTBa (BRIOOPHI, OMPOCHI U TIp.);

¢ (hopMHUpOBaHUS TOTOBHOCTH K OOCYXKICHHIO STHYCCKHX MPOOJIEM, CBS3aHHBIX C MPAKTHYCCKUM
MIPUMEHEHHUEM JOCTIKEHUN HAYKH, OCO3HAHUEM BXKHOCTU MOPATBHO-ITUYECKUX PUHITUIIOB B JCSATEIIb-
HOCTH Y4EHOTO.

TpynoBoe BocOUTaHuE:

(bopMHUpOBaHMS YCTAHOBKH Ha aKTMBHOE y4acTHE B PEUICHUM NMPAKTUYECKHX 3a]ad MareMaTuye-
CKOM HaIpaBJIEHHOCTH, OCO3HAaHMEM BaXHOCTHM MaTEeMaTHMYECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Beel
KU3HU JJI YCIIEUTHOM NMpOoQecCHOHAIBbHON NeATeNbHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHHUH; 0CO3-
HaHHBIM BBIOOPOM U MOCTPOEHUEM MHIUBUAYAIBHOW TPAaeKTOpUU 00Opa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

DCTEeTUYECKOe BOCIUTAHUE:

Pa3BUTHS IMOLMOHAIBHOTO U 3CTETUYECKOr0 BOCIPHUATHS MaTeMaTUYeCKUX OOBEKTOB, 3a/ad, pe-
LIEHUH, paccykaeHuil; GopMUpPOBaHUS YMEHHH BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH Hay4YHOIO MO3HAHUS:

(hopMHUpOBaHMSI OPUEHTAIMM B AESATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IpeJCcTaBiie-
HUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIbI M 0OIeCTBa, TOHUMAHUsI MaTeMaTH-
YeCcKOM HayKH Kak cepbl YeIOBEUECKOM e TEIbHOCTH, STAroB €€ Pa3BUTHS M 3HAUUMOCTH ISl pa3BUTHUS
LMBWIN3ALMHY; OBJIAJICHUS SI3bIKOM MATEMATHKU U MATEMAaTUYECKOM KyJIbTYPOMl KaK CPeICTBOM NO3HAHUS
MHpa; OBIAJCHUS IPOCTEUIIMMHU HaBBIKAMH HCCIIE0BATEIBCKOMN AESITEIBHOCTH.

duznyeckoe BocnuTaHue, GOPMUPOBAHKE KYABTYPhI 3JI0POBbSl M 3MOLMOHAIBLHOTO 6Jaromnosy-

qusl:

(dbopMHUpOBaHMS YMEHHS IPUMEHATh MaTeMaTHUECKUE 3HAHUSI B MHTEpecax CBOETO 3[0POBbS, Be-
JIeHHsI 3J0pPOBOrO 00pasa KU3HM (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTHAbIXA, pe-
ryiasipHas (u3nueckas aKTUBHOCTH); (OPMHUPOBAaHUS HaBbIKa pedIieKCHU, MpU3HAHMUS CBOErO IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa.

DKOJIOTHYECKOe BOCIHUTAHUE:

(bOpMHpOBaHI/IH YMCHHA NPHUMCHATh MAaTEMATUYCCKUEC 3HAHUA IJId PCIICHUA 3a1a4 B 001acTH Cco-
XpaHHOCTH OKPY)KaIOHIeﬁ CpE€abl, INIaHUPOBAHHUS ITOCTYIIKOB K OLCHKHU MX BO3MOXHBIX HOCJ'ICI[CTBI/Iﬁ JIIA
OKPY)KaIOHICﬁ Cpeabl; OCO3HAHUA r100a1LHOTO XapaKTepa 3KOJIOTHUYCCKUX HpO6J'IeM nu HYTGﬁ HUx pceue-
HHA.

JIMYUHOCTHBIC PE3YILTATHI, O6eCHe‘lI/IBaIOIJ_II/Ie aZaITanmro O6V‘{8.IOIJ_ICFOC$I K U3MCHAIOMINMCA YC-
JIOBHSIM COLIMAJIbHOM Y IIPUPOIHOM CPEIIbI:

L q)OpMI/IpOBaHI/ISI TOTOBHOCTH K ﬂeﬁCTBHHM B YCJIOBHUAX HCOHpeI[eHéHHOCTI/I, MOBBIIICHUIO YPOBHA
CBOEN KOMIIETEHTHOCTH Uepe3 IMPAKTHYCCKYIO ACATCIIBHOCTb, B TOM YHUCJIC YMCHUC YUYHUTHCA Yy APYIruUX
J'IIO,Z[eI‘/JI, HpI/IO6peTaTB B COBMECTHOH ACATCIBbHOCTH HOBBLIC 3HAHHs, HABBIKM M KOMIICTCHIIMHM M3 OIIBITA
TIPYTUX;

o (bOpMHpOBaHHH HOBBIX 3HaHPII>i, B TOM 4YHUCIJIC (I)OpMYJ'II/IpOBaTB HIACH, IIOHATHA, THIIOTC3bI 06 06’[:—
CKTax U SBJICHUAX, B TOM UYHUCIIC paHEC HCU3BCCTHBIX, OCO3HABATH ,Z[e(I)I/IL[I/ITLI CO6CTBCHHBIX 3HAaHUU U
KOMHCTCHTHOCTCI\/’I, IJIaHUPOBATb CBOE Pa3BUTHC,



® pa3sBUTHUA CHOCOOHOCTH OCO3HaBaTbh CTPECCOBYIO CHUTYallUIO, BOCIPUHMMATh CTPECCOBYIO CUTYa-
IIUIO KaK BBI30B, TPEOYIOMINNA KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUs U IeHCTBHSA, POpMYy-
JUPOBATh U OLEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBI yUeOHOTO TpeaMeTa «Anredpa» Xxapakre-
pHU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHbIMU NHOZHABAM EJIbHBIMU OCliCMBUSIMU, VHUBEPCAIbHbI-
MU KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCAIbHLIMU PECYAAMUBHBIMU OCUCEUIMU.

1) Vuusepcanvuvie noznasamenvhvie oeticmeus obecneuusaonm Gopmuposarue 6a308bix KOSHU-
MUBHBIX NPOYECCO8 00YYAOWUXCA (0CB0EHUE MEMOO08 NOZHAHUSL OKPYHCAIOUe20 MUpa, npumeHeHue jio-
2UYECKUX, UCCNe008aAMeNbCKUX ONepayull, YMeHuti pabomams ¢ ungopmayuetl).

ba3oBrnle JJornuecKne JIEHCTBHUS .

e BLBIABIATE W XapPAKTCPU30BATH CYHICCTBCHHBIC NPU3HAKU MATCMATUUYCCKUX O6’I)GKTOB, HOH?ITI/II\/JI,
OTHOIIIEHU MCKAY IMOHATHUSAMMU,

e (opmMynuUpOBaTh OMpENEICHUS MOHATUN; YCTAHABIMBATH CYIIECTBEHHBIN MpHU3HAK KiaccH(UKa-
TN, OCHOBAaHUA AJIs1 0606H1€HI/I$I " CPABHCHUS, KPUTCPUHU ITPOBOJUMOTO aHAIN3a,

e BOCIpPUHUMATh, (POPMYIMPOBATH U NPeoOpPa30OBBIBATh CYKJEHHUS: YTBEpAMTEIbHBIE U OTpHIla-
TCJIBbHBIC, CAUHNYHBIC, HaCTHBIC U O6HII/Ie;

e YCJIOBHBIC, BBIABIIATE MATEMATUUCCKHUE 3aKOHOMCEPHOCTH, B3aUMOCBA3U U IMIPOTUBOPCUUA B (1)31(-
Tax, JJAaHHBIX, HAOTIOJICHUSAX U YTBEPKICHUSX;

e IIp€ajiaraTb KpUTCPHUH IAJI BBISABJICHUSA 3aKOHOMepHOCTeI\/’I u HpOTHBOpC‘—IHﬁ;

e JICJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, AJCAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKIIIO-
YEHUM, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30buparh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUU (MIpsAMbIE U OT MPOTUBHOTO), MPOBO-
JUTh CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKUX ()aKTOB, BHICTpPAaUBaTh apryMeHTa-
110, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHIL;

e 000CHOBBIBaTb COOCTBEHHBIE PACCYXIACHUS; BBIOMPATh CIOCOO pemieHus: yueOHo# 3amadun (Cpas-
HUBATh HECKOJBKO BAPUAHTOB peUICHUS, BbIOMpaTh HauboJiee MOAXOAAIIUN ¢ YUETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHEB).

bazoBble uccienoBarenbckre AecTBUS:

e HCIOJb30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKUNA HHCTPYMEHT [TO3HAHUS;

e (OPMyIUPOBATH BOIPOCHI, (PUKCHPYIOIINE IPOTUBOPEUYHE, MPOOIEMY, CAMOCTOSTEILHO yCTaHAB-
JIUBATh UICKOMOE U JIaHHOE, (DOPMHPOBATH TUIIOTE3Y,

e aPryMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHUE;

e TMPOBOJMTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIM SKCIEPUMEHT, HEOOJIBIIOE
WCCIIC/IOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObEKTa, 3aBHCUMOCTEH OOBEKTOB
MeXay co0oii;

e CaMOCTOSITEIILHO (pOPMYIHUPOBATH OOOOIICHUS U BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOTO HAOIFO-
JICHUs, MCCIICIOBAHUS, OI[CHUBAThH JIOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTAaTOB, BHIBOJOB M OOOOIICHHIA,
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIlecca, a TAKKE BBIIBUTaTh MPENOJIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCIOBHSIX.

PaboTa ¢ nHpopManmeii:
e BBISABJIATH HEJAOCTATOYHOCTh U M30BITOUHOCTh MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX IJIs pele-

HUS 33/1a4H;
e BBIOMpaTh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATh UH(POPMALMIO PA3THUUYHBIX
BUJIOB U ()OPM IIPEJCTABIICHHUS;



e BeIOMpaTh (GOpMY MpeACTaBICHUS UHPOPMALUU M MIUTIOCTPUPOBATH PEIIaeMble 3a7ayll CXeMaMH,
IrarpaMMamu, HHOM TpauKol 1 UX KOMOWHAIMSIMU;

e OIICHUBATh HAI&KHOCTh MH(GOPMAIMK TIO KPUTEPHUSIM, MPEIIOKESHHBIM YUYUTEIEM WU CPOPMYITH-
POBaHHBIM CaMOCTOSITENBHO.

2) VHusepcanvhvlie KOMMYyHUKAMUGHBIE OeliCMEUs. 00ecneuusaom cQOpMUpoOBaHHOCHb COYU-
ANILHBIX HABLIKOG 00YHUAIOUJUXCSL.
Ob6uieHue:

e BOCIPUHUMATH U (GOPMYIUPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSMH U LEIISIMU OOIICHHS,

e $ICHO, TOYHO, 'PaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XOJy PELICHHUs 3a/la4d, KOMMEHTHPOBATH IOJYYCHHBIH PE3y/bTaT; B X0J€ OOCYKICHHS
3aJ1aBaTh BOIPOCHI IO CYLLECTBY 00CYXk/1aeMOM TeMbI, IPOOJIEMBI, PEIIaeMO 3a/1a4uH, BHICKA3bIBATh UJIEH,
HallEJICHHbIE Ha MTOVCK PEIICHHUS;

e COIOCTaBJISITh CBOU CY)KJIEHHUS C CY)KJIEHUSIMU JAPYTUX YYaCTHUKOB JUAJIOTa, OOHApYKHUBaTh pas-
JIMYHE U CXOJCTBO MO3UIIMIA;

e B KOPpPEKTHOU Gopme popMynnpoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,;

e TIPEICTABIIATH PE3YJIbTAThl PELIEHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEeI0BaHuUs, IPOEKTAa;

e CaMOCTOSITEIFHO BBIOMPATh (pOpMAaT BRICTYIUICHHS C YUETOM 3a7a4 MPE3eHTAIMA U 0COOEHHOCTEH
ayJUTOpUH.

CoTpyJIHUYECTBO:

e TIOHMMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIMBUIYaIbHON pabOThI P pELICHUH
y‘-Ie6HI)IX MaTEeMaTUYCCKUX 3a1a4,
e TPUHUMATH II€JIb COBMECTHOH JEATENbHOCTH, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl,
pacrmpenensTbh BUAB paboT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U pe3ybTaT pabOThI,
e 00001maTh MHEHUSI HECKOJIBKUX JIIOJICH; y4acTBOBAaTh B I'PYNIOBBIX (hopmax paboThl (0OCyxkme-
HUsI, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U JP.);
e BBINIOJHATH CBOIO YacTh PabOTHI M KOOPAMHUPOBATh CBOM JCHCTBUS C APYIHMMH WICHAMH KOMaH-
JBI;
e OIICHMBATH KAYECTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM y4a-
CTHUKAaMU B3aUMO/JICHCTBUSI.
3) Vuusepcanvuvie pecynisamuensie oeticmsus obecneuusaiom Gopmuposanie CMulCl08blX YCMa-
HOBOK U JCUBHEHHBIX HABLIKOG TUYHOCTILL.
CamoopraHu3anus:

e CaMOCTOSITENIPHO COCTAaBJIATH ILJIAH, aJITOPUTM PEIIeHUS 3a7aud (MM €ro 4acTh), BBIOMPATH CIIO-
co0 pemieHus ¢ y4ETOM UMEIOIIHUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KO-
PEKTUPOBATh BAPUAHTHI PEUICHHUH ¢ y4ETOM HOBOM MH(OpMALIUY.

CaMOKOHTPOJIb:

e  BJAJETh CIIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca M pe3ynbTaTa pelIeHus MaTeMaTu-
YeCcKOM 3aJauu;

e  IpeIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb [P PEILIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OLINOOK, BHISIBJICHHBIX TPYAHOCTEH;

e  OIICHMBATh COOTBETCTBUE PE3yJbTaTa JIESTeIbHOCTH MOCTaBIEHHON LIEIU U YCIOBUSAM, OOBSICHATh
IPUYUHBI JOCTWKEHHS WM HEJOCTHDKEHUS IeNIM, HaXOAUTh OIIMOKY, J1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INVNIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI
OcBoenue ydyeOHOro Kypca «Anredpa» Ha 6a30BOM YPOBHe OCHOBHOIO 00IIero o0pa3oBaHUs
JIOJKHO 00ecreuynBaTh JOCTHKEHUE CIIeTYIOLINX IPEAMETHBIX 00pa30oBaTeIbHbIX PE3yJIbTaTOB:



7 KUIIACC

Ymucna v BbIYUCICHUS

BbImonHATe, coueTast yCTHbIE U MHUCbMEHHbBIE TPUEMBI, apu(PMEeTUIECKUE ICHCTBHS C PallMOHATb-
HBIMH YUCJIAMH.

HaxonuTh 3Ha4e€HUS YUCIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI M MPUEMBI BBI-
YHUCIICHUS 3HAYCHUHN IPOOHBIX BRIPAXKEHHH, COJepKALTUX OOBIKHOBEHHBIE U ICCATHUHBIC APOOH.

[lepexoauTs OT OAHOM (HOPMBI 3amTUCH YHCEN K APYroi (mpeoOpa3oBhIBaTh AECATUYHYIO JpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITHYHYIO IPOOB).

CpaBHUBaTh U YHIOPSAJOUYMBATh PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINoJIHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BbIUUCICHHUM, OLIEHKY 3HAaUEHUH YMCIIOBBIX BBIPAXe-
HUW. BBITTOHATE AEUCTBUS CO CTENEHIMH C HATYPAIBHBIMH ITOKA3ATEISIMU.

[IpyMeHSTh IPU3HAKK JEIMMOCTH, Pa3jioKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemath npakTHKO-OpPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH, MPOMOPLHUO-
HaJIbHOCTBIO BEJIMYMH, IIPOLEHTAMH, HHTEPIIPETUPOBATh PE3yJIbTAaThl PEIICHUs 3a/1ad C YU€TOM OrpaHu-
YEHH, CBA3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B MPOIIecce OCBOe-
HUs y4eOHOTro MaTepuana.

Haxonuts 3HaueHns OYKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BrinonHsATe npeoOpa3zoBaHusl LIEJI0r0 BhIpAaXKEHHs B MHOTOYJIEH IIPUBEIEHUEM MOJAO0OHBIX clarae-
MBIX, PACKPBITHEM CKOOOK.

BBINOJIHATE yMHOXXEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOYICHA HA MHOTOWIEH, IPUMEHATH
(GopMyInbl KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3loKeHNEe MHOIOWIEHOB HAa MHOMKUTENN C IOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKHTEJS, TPYIIMPOBKHU ClIaraeMblX, IPUMEHEHHs (POPMYIT COKPALIEHHOTO YMHOXKEHUS.

[IpumensaTh mpeoOpazoBaHMsl MHOTOWIEHOB JUISl PELICHMs Pa3lIM4HbIX 3a7ad M3 MaTeMaTHKH,
CMEKHBIX ITPEMETOB, U3 PEaTbHON IIPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HaTypaJbHBIMU MOKa3aTeNsIMHU AJIs IpeoOpa3oBaHUs BbIpa-
KEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemats InHENHbIE ypaBHEHUS ¢ OJHOM IIEPEMEHHOM, IPUMEHS IIPAaBUIa IIEpexoa OT UCXOAHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBIIAETCS 1M YUCIO KOPHEM YPAaBHEHUS.

[TpumMensTh rpaduyeckre METO bl NP PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath npuMepsl ap YUCe, SBJSAIOIINUXCS PelIeHueM JMHEHHOI0 YpaBHEHHsI ¢ IByMs Iepe-
MEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH IpaduK JMHEHHOrO ypaBHEHHUs C JBYMs IepeMeHHbIMHU,
M0JIb3YACh IT'paMKOM, IPUBOAUTH PUMEPHI PELIEHUS YPAaBHEHUS.

Pemate cuctemsl AByX JIMHEHHBIX YPaBHEHUH C IByMs [IE€PEMEHHBIMH, B TOM 4HCie IpadUuecKy.

CocraBisTh U peniarh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBHIO 3a-
Jlaud, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjauil MOJyYEHHBIN PE3ysbTar.

DyHKUUH

N300paxaTh Ha KOOPIAMHATHOM MPsIMOI TOUKH, COOTBETCTBYIOIME 33/1aHHBIM KOOpAWHATAM, JIy-
YH, OTPE3KHU, HHTEPBAJIbI, 3aMIMCHIBATh YUCIIOBBIE MPOMEXKYTKH Ha aJlre0pandeckoM s3bIKe.

OTMeuaTh B KOOPAWHATHOMN IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAWHATaM, CTPOUTH IpaduKu JH-
HelHbIX QyHKUUN. CTpouTh rpaduk QYHKIHH Y = |X|.



OnwuceIBaTh C TOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCHIMOCTH MEX/Y BEITMUYMHAMH: CKOPOCTH, Bpe-
Msl, pacCTOSTHHE, II€Ha, KOJMYECTBO, CTOMMOCTb, IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM paboThI.

Haxonuth 3HaueHne GpyHKINU 1O 3HAYCHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuii cnocod mpencTaBleHUs W aHAIW3a MH(POPMALUKU, U3BJIEKaTh U MHTEP-
MPETUPOBATH HH(POPMAIIHIO U3 TPAPHUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Ymncna v BbIYMCICHUS

Hcnonp30BaTh HavaabHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTENBHBIX YUCEN JUIsl CPABHEHMS,
OKpPYTJICHUS U BBIYMCIIEHUH, U300pakaTh AEUCTBUTENbHBIC YHCIA TOUKAMU Ha KOOPIMHATHON IPSIMOM.

[IpumeHsaTh NOHATHE apUPMETHUYECKOTO KBaJPaTHOIO KOPHS, HAXOAWUTh KBAJpaTHblE KOPHU, HC-
MOJIb3YSl IIPU HEOOXOAMMOCTH KalbKYJSTOP, BBINOJHATH MpeoOpa3oBaHUsl BBIPAXKEHUH, COJEpKalIuX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX W MaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX ApoOel U cTeneHen
gucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh NOHATHE CTENEHU C LIETBbIM MMOKA3aTeNIeM, BBIIOJIHATh IPE0Opa30BaHuUsl BbIPAKEHU,
COJIEpKalIUX CTEIIEHH C LEIbIM MOKa3aTeIeM.

BbINONHATE TOXAECTBEHHbIE NMpeoOpa3oBaHUs pallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE IMpaBHUII
NEeMCTBUI HaJl MHOTOWIEHAMH U alreOpandeckuMHU JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOYKUTEIH.

[IpumensTh MpeoOpazoBaHMs BhIPAXKEHHUH IS PELICHUS PAa3IMYHbIX 33/1a4 U3 MAaTeMaTUKU, CMEX-
HBIX NIPEMETOB, U3 PEAIBHON MTPAKTHUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemrate nuHeliHbIe, KBaApaTHbIE YPABHEHUS M PALMOHAJIBHBIE YPAaBHEHMs, CBOJAILLMECS K HHM,
CUCTEMBI JABYX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoaUTH MpPOCTEUIINE UCCIECTOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHCJIE C IPUMe-
HEHUeM rpaduyeckux MpeacTaBieHu (yCTaHaBIMBATh, UMEET JU YpaBHEHUE WM CHUCTEMa ypaBHEHUU
pEILIeHHUs, €CIIU UMEET, TO CKOJILKO, U IIpoYee).

[lepexouTh OT cOBeCHON GOPMYIUPOBKHU 33/1a4M K €€ anredpandeckoi MOJENU ¢ MOMOIIBIO CO-
CTaBJICHUsI YPAaBHEHUS WJIM CUCTEMBbl YPAaBHEHMI, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a-
JIa4¥ MOJTyYEHHBIN pe3ysbTarT.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLEHKH, PEIlaTh JIMHEIHbIE HEepa-
BEHCTBA C OJHOM NEPEMEHHOM U UX CUCTEMBI, JaBaTh rpapUuecKyro WLTIOCTPALIMIO MHOYKECTBA PEIICHUMN
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

[Tonumartp U UCHONB30BaTh (YHKIIMOHATBHBIC TIOHATUSA U S3BIK (TEPMUHBI, CAMBOJIUYECKUE 000-
3HAYEHUS ), ONPEENIATh 3HaUeHnue (QYHKIIMH 110 3HAYCHHUIO apr'yMEHTa, ONpeeisaTh CBOWCTBA (DYHKIIUU TIO
e€ rpaduxy.

Crpouts rpaduku dMeMeHTapHbIX QYHKIIUN BUIA:

y =k/x, y=x2, y=x3,y = |x|, y = VX, ormmchIBaTh CBOICTBA YHCIOBON byukuuu o e€ rpaduky.

9 KIIACC
Yuciaa v BLIYUCIECHUSA
CpaBHMBATh U yIOPSAA0UYUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.



Beimonnate apupmernyeckue IEHCTBHS C pallMOHAIbHBIMU YHCIAMH, COYETasi YCTHbIE M MHUCH-
MEHHBIE TPUEMBI, BBIIIOJIHATH BEIYUCICHUS C HPPALMOHAIBHBIMU YU CIAMU.

Haxonuth 3HaueHus creneHel ¢ LenbIMU MOKa3aTeNsIMU U KOpHEH, BBIUUCIISITh 3HAUYEHUS! YUCIIO-
BBIX BBIPAKCHUM.

OxpyryiaTh AEWCTBUTEIbHBIE YNUCIIA, BBIIOIHATh MPUKUAKY PE3y/IbTaTa BBIUNCICHHUM, OLIEHKY YH-
CJIOBBIX BBIPAKCHUM.

YpaBHeHuUs] U HePaBEHCTBA

Pemarp svHeliHbIE W KBaJpaTHbIE YpPaBHEHMs, YPaBHEHHs, CBOJSIIMECS K HHMM, IpocTeiine
IPOOHO-PANMOHAIBHEIC YPABHCHHUS.

Pemats cucreMbl IByX JIMHEWHBIX YpPaBHEHUU C ABYMS NEPEMEHHBIMU U CHUCTEMBI JIBYX YpaBHE-
HUH, B KOTOPBIX OJHO YPABHEHHE HE SIBIISETCS JIMHEHHBIM.

PemaTs TekcTOBBIE 3a/1auM anreOpanuyeckuM CriocoOOM € MOMOIIBIO COCTaBJICHUS YPaBHEHUS WU
CUCTEMBI JABYX YPaBHEHHH C IByMs I€PEMEHHBIMHU.

[IpoBOAMTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIE C IPUMe-
HEHUEM rpaduyeckux NpeacTaBleHU (yCTaHaBIMBATh, UMEET JU YpaBHEHUE WUJIM CHUCTEMa ypaBHEHUU
pELIeHHUs, ECIIU UMEET, TO CKOJIbKO, U IIPOYee).

Pemats nuHeliHble HEpaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, N300pakaTh peIIeHNE HEPABEHCTB HA
YUCJIOBOW MPSMOM, 3alMChIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaIpaTHOE HEpa-
BEHCTBO, N300pakaTh pPElIEHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3alMChIBaTh PELIEHUE C MO-
MOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MIPH PELICHUN PA3IMYHBIX 33/1a4.

L0 IN10700

PacnioznaBath QyHKIMK M3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIOIOKEHHE HA KOOP-
JMHATHOI rIockocTy rpadukos GyHkimit Buma: y = kx, y =kx + b,y = kix,y =ax2 + bx + ¢,y =x%, y =
VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHH KOI()DHUIMEHTOB, ONMUCEHIBATH CBOMCTBA (PYHKIIHIA.

Crpoutb 1 nM300paxaTh cXeMaTHUeCKU rpa@UKH KBAaJIpaTUYHBIX (YHKIIMM, OMUCHIBATH CBOMCTBA
KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam.

PacnioznaBare kBaapaTHuHylO (GYHKIUIO 10 (opmyne, MPUBOAUTH MPUMEPHl KBaIPATUYHBIX
GyHKIMM U3 pealbHOU KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble N0CJIEA0BATEIBHOCTH U POIPECCHH

PacnioznaBath apuMeTnyeckyro U reOMETPHUECKYIO POTPECCUH MPHU PA3HBIX CIIOCO0aX 3aaHusl.

BbInoJIHATE BBIUKCICHHS ¢ UCTIOJIb30BaHUEM (OPMYN N-TO uiieHa apu(METHUECKOW U TeOMEeTpH-
YECKOM MPOrpeCCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4eHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemrate 3amaun, CBA3aHHBIE C YMCIOBBIMH IOCIEI0BATEIBHOCTAMU, B TOM YHUCIE 33/laud U3 pe-
aJIIbHOM JKU3HHU (C UCTIOJIB30BAHUEM KAIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHU).

COJEPKAHUME YYEBHOI'O KYPCA 110 'OJAM OBYYEHUA
7 KUIIACC
Yuciia 1 BbIYUCICHUSA
JlpoOu 0OBIKHOBEHHBIE U IECATHUYHBIE, IEPEX0]] OT OAHOM (popMBI 3amucu npodeit k apyroit. Ilo-
HATHE PallMOHAJIBHOTO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPSI0UMBaHUE PAllMOHATIBHBIX YKcel. ApupmeTu-
YECKHE JEUCTBUS C pallMOHAIbHBIMU YKcCIaMu. Perenue 3a1a4 U3 peajbHOM IIPaKTUKKU HA Y4acTH, Ha IpO-

ou.



CreneHb ¢ HaTypaJbHBIM NIOKA3aTEIEM: ONpeielIeHUe, MPeoOpa30oBaHNe BHIPAKEHUN HAa OCHOBE
OTIpeieNIeH s, 3amuch O0IbIINX Yncel. [IponeHThl, 3anuch MPOLEHTOB B BUJIE APOOH U APOOH B BUJE
IIPOLIEHTOB. TpY OCHOBHBIE 3374 Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEAIbHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYpaIbHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE IPpSAMasi M 00paTHas MPOTIOPLUHUOHATBHOCTH.

Auredpanyeckue BbIpaKeHHs

[lepemenHbIe, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. [{omycTrMble 3HaYeHUsI IEpEMEH-
HeIX. [IpencraBnenne 3aBUCUMOCTH MEX/Ty BETHUYMHAMHU B BUE (opMyIbl. Berancienus no popmymnam.
[IpeoOpazoBaHne OYKBEHHBIX BBIPAKEHUH, TOXKICSCTBEHHO paBHBIC BBIPAKEHHSI, IPaBUIIa IpeoOpa3oBa-
HUSI CYMM U IPOM3BEICHUH, ITPaBUiIa PACKPBITHS CKOOOK M MPUBEICHUS TIOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKa3aTeIeM.

OpHownenbl 1 MHOTOWIEHbl. CTeneHb MHOrowieHa. CloxeHue, BBlYUTaHue, YMHO)KEHHE MHOTO-
yyieHOB. DopMyIbl COKpaIEHHOTO YMHOXKEHHMSI: KBaJpaT CYMMBI M KBajpaT pasHocTH. PopMyna pa3Ho-
CTH KBaJjpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus1 U HePaBeHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHNUS, IpaBUiia MpeoOpa3oBaHUs ypaBHEHMsI, pABHOCUIILHOCTh YpaBHe-
HHI.

JIuneliHOE ypaBHEHHE C OJHOW NTEPEMEHHOM, YACIO KOPHEN JTUHEHHOTO YPaBHEHHs], pELICHUE JIN-
HEWHBIX ypaBHeHNH. COCTaBIIEHHE YPaBHEHUH IO YCIOBHIO 3a/1a4u. PenieHne TeKCTOBbIX 3a/1a4 ¢ IOMO-
b0 YPaBHEHHU.

JluneitHoe ypaBHEHHE ¢ IByMS [IepeMEHHbIMU U ero rpaduk. Crucrema IByX JUHEHHBIX YpaBHE-
HUH ¢ IByMsI IepeMeHHbIMU. Pelienne cucteM ypaBHEHHH ciocoO0M MoIcTaHOBKU. [Ipumeps! perienus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPAaBHEHUM.

D yHKUUHA

Koopaunara Touku Ha npsmoid. YucinoBbeie MPOMEXYTKU. PaccTosiHue Mexay AByMs TOUKaMU KO-
OPAMHATHOM MPSMOU.

[IpsimoyronpHas cuctema koopaunatr, ocu OX u Oy. AGcumcca u opArHATA TOYKH HA KOOPAWHAT-
HOM mockoctu. [Ipumepsl rpadukoB, 3aganHbIX GopmynaMu. YreHue rpagikoB peaabHbIX 3aBUCUMO-
creit. [lonstue pynkuu. ['paduk pynknuu. CoiictBa ¢pyakuuid. Jluneiinas Gynakuus, e€ rpaduxk. ['pa-
¢uk ¢pyakuu y = [X|. 'padmdeckoe pemieHne JUHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPAaBHCHH .

8 KIIACC

Yucia v BIYHCTIEHUS

KBanparublit kopeHb u3 uucina. [lonarue o0 uppanpoHaabHOM yucie. JecaTuuHble TpuOIuKEHUs
UppalMoHanbHbIX yncen. CBocTBa apu(pMETHUECKUX KBAJAPATHBIX KOPHEH U UX IPUMEHEHUE K Tpeodpa-
30BaHUIO YUCJIOBBIX BBIPAKEHUN U BBIYMCIICHUSIM. J|eICTBUTENBHBIE YnCTIA.

CreneHb cC 1eNIbIM TIOKa3aTeneM U e€ cBoiictBa. CtaHgapTHas 3alKcCh YUCa.

AsredOpanyeckue BbIpasKeHUsI

KBagpatHblii TpEXuiieH, pa3iioxKeHUE KBAIPATHOTO TPEXWICHA HA MHOKUTENH.

Anrebpaundeckas a1po0b. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CrnokeHue, BHIYUTAHNUE,
YMHOEHUE, JIeieHre anredpandeckux Apooeit. ParronanpHbie BRIpaKEeHHs U UX TPeoOpa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA

KBanpatnoe ypaBHeHue, popmyna KopHel KBapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOASALINXCS K TMHEHHBIM U KBaJpaTHBIM. [IpocTeiimue ApoOHO-palioHaIbHBIE YPAaBHEHHUS.



I'paduueckast UHTEpIIpETAIUS YPAaBHEHHI C ABYMsI IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHE-
HUU ¢ JByMs IEpEMEHHBIMU. [IprMephl peleHus cucTeM HEJIMHEWHBIX YPABHEHUN € IBYMs IIEPEMEHHbI-
MHU.

Pemienune TeKCTOBBIX 3aj1a4 anreOpandeckuM CIocoOOM.

HucnoBble HEpABEHCTBA U X CBOMCTBA. HepaBeHCTBO € OJIHOM MEpeMEHHOM. PaBHOCUIIBHOCTD He-
paBeHCTB. JInHEeliHbIE HEPABEHCTBA € OJJHOM NepeMeHHOM. CUCTEMBI JIMHEWHBIX HEPABEHCTB C OJHOM IIe-
PEMEHHOM.

DyHKUUHA

[Monstre pyraknmu. O6IACTh ONPEICICHIS 1 MHOXKECTBO 3HaueHUH (yHKuu. CriocoOb! 3a1aHus
GbyHKIUH.

I'padux Gpynkun. Yrenue cBoiictB ¢pyHkuuu no e€ rpapuxy. [Ipumeps! rpadukoB dyHKIwmii, 01-
paXxarolUX peajJbHbIE IPOLECCHI.

OyHKINH, OTIMCHIBAIOLINE MPSMYIO M OOpPAaTHYIO MPOTIOPLHOHATbHBIE 3aBUCUMOCTH, UX I'pa(UKH.
OyuxEn Y = X2, y = X3, y = \X, y=|x|. [paduueckoe pemenre ypaBHEHNH 1 CHCTEM yPaBHEHHIA.

9 KJIACC

Yucsia 1 BBIYUCIEHUS

PanmonansHbIe ynca, MppalMoHaIbHbIC YKCiIa, KOHEYHbIE U OECKOHEYHBIE JECATUIHBIC TPOOH.
MHO0XeCTBO ICUCTBUTENBHBIX YHCEI, JCHCTBUTEIBHBIC YHCIIA KaK OECKOHEUHBIE IeCATUYHBIE POOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JICUCTBUTENIHHBIX YACET U KOOPIUHATHOMN
MPSIMOM.

CpaBHEHME TEUCTBUTENBHBIX YHUCEN, apU(PMETHUUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YHUCIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HAU€HNE BEJTMYUHBL, TOUHOCTD MpuOmmkenus. Okpyrienue uncen. [Ipuknaka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOAIIUXCSA K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pellienne ypaBHEHUM, CBOASIIMXCS K KBapaTHbIM. bukBagpaTHoe ypas-
HeHue. [IpuMepsl perieHus ypaBHEHH TPEThel 1 YeTBEPTOM CTENEHEe! pas3IoKeHUEM Ha MHOKUTEIIHU.

Pemenue npo6GHO-paliioHaNbHBIX YpaBHEHUH. Pellienne TeKCTOBBIX 3a/1a4 alreOpaniyeckuM MeTo-
JIOM.

VYpaBHeHHe ¢ ABYMs [IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX TUHEHHBIX YpaBHEHHH €
JIBYMs [IEPEMEHHBIMU. Penienue cuctem AByX ypaBHEHMI, OJJTHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTO-
poii crenenu. ['paduueckas uHTEpIIpeTaLIUsI CUCTEMbl YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3aj1au aNreOpandeckuM crocoooMm.

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Peurenne nuHeNHBIX HEPABEHCTB C OJJHOM NEpeMEHHOM. Penienne cucTeM JIMHEHbIX HEPABEHCTB
¢ onHOM nepemenHoil. KBaapaTHbie HepaBeHCTBA. ['paduueckas HHTEpIpeTaus HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

DyHKUUH

Ksagpatuunas ¢ynkius, e€ rpaduk u cBoiicta. [Tapabomna, koopauHATHl BEPIIMHBI TapaboIbI,
OCh CHMMETpPHH Mapaboibl.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTaa.

Yucii0Bble MOCJAEA0BATEIBHOCTH W MPOIPECCHH

[ToHsiTHE YUCIOBO MOCIEIOBATENFHOCTH. 3aJaHUE MTOCIEIOBATEILHOCTA PEKYPPEHTHOM popMy-
70 ¥ popMysoi N-ro ujeHa.



Apudmernueckas 1 reoMeTpudeckas nporpeccuu. @opmyisl N-ro 4ieHa apuhMETHIECKON U
F€OMETPUUYECKOU MTPOTrPeECCUii, CyMMBI IIEPBBIX N YWICHOB.

N300pakenue 4wieHOB apu(pMeTHIECKON U TeOMETPUIECKON POrpeccHii TOUKaMu Ha KOOPAWHAT-
HOM IJIOCKOCTU. JIMHENHBIN U 3KCIIOHEHIUANbHBIN pocT. CII0KHBIE TPOLIEHTHI.

TEMATHYECKOE IINTAHUPOBAHUEYYEBHOI'O KYPCA
Ne | Haumenoanue paznenoB u | KonnuectBo | Onexrponnsle (uug- | Peanusanus Bocnura-

n/m TEM IPOTrpaMMBbl 4acoB poBbI€) 0Opa3oBa- | TEIBHOrO MOTEHIMAIA
TENBHBIC pecypchl | Ykaszame nanpasnenue
(cm. nuunocmmuble pe-
3y1bMamsl) u mMepo-

npusimue
7 knacc (102 yaca)
1 8 [HOK Llennocmu nayunoeo
https://lesson.edu.ru/ | nosnanus — ycmuule
PanvioHanbHbIC YKCIIa 02.2/7 coobwenus «Ponvb uu-

CéeJl 6 AHCU3HU Henoee-
Ka»

2 4 IHOK Aoanmayus obyuaro-
https://lesson.edu.ru/ | wezocs k usmensro-

02.2/7 WUMCSL YCTLOBUAM CO-

Bripakenus ¢ mepemeH- YUATBHOUL U NPUPOO-

HBIMHU HOUL cpeobl — NPOeKm

«Buipaoicenus ¢ nepe-
MEHHbIMU, ONUCHIL-
saloujue HauLy HCUu3Hby»

Iampuomuueckoe
Tuscii . [HOK g8ocnumanue - ypoK no
WHEHHBIC YPaBHEHHUS C
N P N 10 https://lesson.edu.ru/ | meme «Pewenue cma-
OJTHOW TIEPEMEHHOM
3 A P 02.2/7 PUHHBIX 34044 C NO-
MOWbIO YPABHEHUL»
EeHHOCMU HAYYHO2O
1IOK 4 d
NO3HAHUSL - NPOEKM
2 Llenbie BRIpaKEHUS 45 https://lesson.edu.ru/ 1
«Mamemamuueckue
02.217
coguzmwl»
L]ennocmu nayunoeo
K o [HOK NO3HAHUA - YCIHbLE
OOPIUHATHI U TPAPHKH.
3 pA P 12 https://lesson.edu.ru/ | coobwenus «/luneti-
OyHKIMU
02.217 Has OyHKYUsA 8OKpye
Hacy
L]ennocmu nayunoeo
Cucrempl TMHEWHBIX ypaB- I[HOK NO3HAHUA - YPOK-
4 | HeHuW# c OJHOW NMepeMeH- 18 https://lesson.edu.ru/ | npoexm «Hecman-
HOM 02.2/7 dapmHule 3a0ayu no

ancedopey




[ToBTOpEenue, 060061ICHNE,

LIOK

5 CHCTOMATH3AINS SHARMi] 5 https://lesson.edu.ru/
02.2/7
8 kuiacc (102 yaca)
HOK Llennocmu nayunoeo
1 Hucna u BLUCIICHH. 15 https://lesson.edu.ru/ | nosuanus - ycmuuie
KBagparubsie kopHU
02.2/8 CO00WeHUs Ha meMy
Yucna v BEIYUCIICHUS. HOK «Hcmopus pazeumus
2 CrereHs ¢ IeIBIM MTOKa- 7 https://lesson.edu.ru/ | wucna»
3aTeieM 02.2/8
Anrebpanveckue BIpa- HOK Lennocmu nayunoeo
3 xenns. Kpagparuprii 5 https://lesson.edu.ru/ | nosnanus — npoexm
TPEXUWICH 02.2/8 «Payuonanvnvie opo-
Anre6pandecKkue BHIpa- HOK bu na cryscoe uenose-
4 Kenus. AnreOpanyeckas 15 https://lesson.edu.ru/ | xa»
IpoOb 02.2/8
Llennocmu nayunoeo
YpaBHEHUS U HEPABEHCT- LHOK :fz;;zzz,ﬂnofec:z::f
5 Ba. KBaapaTHbie ypaBHe- 15 https://lesson.edu.ru/ .
i 02.2/8 Hbll 6Kk1a0y Dpancya
Buema 6 pazeumue
Mamemamuxu
HOK L]ennocmu nayunoeo
6 zsaéiiigfq;l ;I;’ESEZE;;— 13 https://lesson.edu.ru/ | nosuanus — ypok no
' 02.2/8 meme «Hecmanoapm-
LHOK Hble 3a0a4u no aneeo-
7 ypaBBI;eII{_IH: 1 HEPaBCHCT- 12 https://lesson.edu.ru/ | pe»
. HepaBenctaa 02.2/8
HOK L]ennocmu nayunoeo
8 q)yHKH;/I;;ﬂ(i;iOBHHe 5 https://lesson.edu.ru/ | nosuanus - Yemnuote
02.2/8 coobwenusn « Pynxyuu
[HOK BOKpY2 HACH
9 (DyHKZ)HH' Hucnosere 9 https://lesson.edu.ru/
YHKITUU 02.2/8
I[IOK
10 | [loBTopene 1 0600we- 6 https:/lesson.edu.ru/
e 02.2/8
9 kaacc (102 yaca)
Llennocmu nayunoeo
10K NO3HAHUSL — YCMHbLE
1 qIfCHa 1 BRIHHCIICHHA. 9 https://lesson.edu.ru/ coobuyenus no meje
JIeCTBUTENBHBIE YHCIIA 02.2/9 «Hcmopus pazeumus

oelicmeumenbHbix Y-

”

cen
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YpaBHEHHUS U HEPABEHCT-

HOK

UeHHOCmM HAY4YHO2O0

Ba. YpaBHEHHUS C OJHOM 14 https://lesson.edu.ru/ | nosnanus — npoexm «B
repeMeHHO N 02.2/9 Mupe HepageHcmes »
L{ennocmu nayunozo
HOK NO3HAHUS — YPOK-
YpaBHEHHA U HepaBeHCT: 14 https://lesson.edu.ru/ | npoexm «Hecman-
Ba. CucreMbl ypaBHEHU
02.2/9 dapmmule 3a0ayu no
aneeopey
Llennocmu nayunoeo
nosnanus - IIpoexm
«Buxmop Axoenesuy
v 1IOK o P 71K ’
- Haxkosckuil u Ozro-
PaBHCHIA 1 HEPABCHCT 16 https:/lesson.edu.ru/ | >
Ba. HepaBeHncrBa 02.2/9 cmen Jlyu Kowu.

' IIpumenenue ux Hepa-
8eHCME Npu 00KaA3a-
menbCemeey.
Llennocmu nayunoeo
nosuanus - Ilpoexm

[[OK P
«Benukue mamemamu-
Oyukuun 16 https://lesson.edu.ru/
KU, Heculue 8K1ao 6
02.2/9
pazeumue NOHAMUSL
«pyHryuu»
Llennocmu nayunoeo
no3Hanus - Ycmuoie
q HOK coobwenus « Qucna
HCHOBEHIC IOCIE/I0Ra- 15 https:/lesson.edu.ru/ | @ubonauuu. O kpoau-
TEJIILHOCTH
02.2/9 Kax, COCHOBbIX WU~
Kax u «30JI0MOM ceye-
HUUY
IToBTOpenue, 0606m1e- HOK
HHUE, CUCTEMATH3aLHS 18 https://lesson.edu.ru/

3HAHUN

02.2/9
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