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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

M3y4eHne MaTeMaTHKy Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus HaMpaBiIeHO HA
JTOCTIDKEHNE OOYYAIOIIMMHKCS JIUYHOCTHBIX, METANpPEeIMETHBIX U  IMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4EOHOTO MIpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIEe  pe3yJbTaThbl  OCBOCHHMS  MPOTpaMMbl MO  MaTeMaTHKe
XapaKTEepU3yHOTCSL:

1) maTpuoOTHYeCKOe BOCTIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHMCKON
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaxaaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
Npe/ICTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHUH, IPOLEAYp IPakIaHCKOTO O0IIECTBA (HApUMEpP, BHIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX MPOOJEM, CBSI3aHHBIX C MNPAKTUYECKUM
NpUMEHEHHEM JOCTKEHUW HayKH, OCO3HAHMEM Ba)XXHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIMIIOB B IEITEILHOCTH YU4EHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HA AaKTUBHOE Y4YacTHE€ B pEIICHUM NPAKTUYECKUX 3aJad
MaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHMEM Ba)XHOCTM  MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHUH BCEH JKU3HM JUIS YCHENTHON MpodeCcCHOHATBHOM
JESTENIPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYATbHON TpaekTopuu oOOpa30BaHUA U JKU3HEHHBIX IUIAHOBC
y4ETOM JTMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOEe BOCTIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAALHOMY M OCTECTHYECKOMY  BOCIIPHSITHIO
MAaTEMaTHYCCKUX OOBEKTOB, 3ajad, pEIICHHH, pacCyXIACHHH, YMEHHIO BHICTh
MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OpHMEHTALIMEN B ICATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UENOBEKa, MPUPOJAbI U OOIIECTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTHS LUBWIM3ALMU, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKA U MATEMATHYECKOW KYJIbTYpPOM KaK CpPEJICTBOM ITO3HAHHS MHUpA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU,

6) puznyeckoe BocnuTaHHE, (OPMHPOBAHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAIBHOI0 0JIAT IOy M
TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUSI 3/10pOBOr0 00pa3za >KU3HHU (370POBOE MUTAHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATHH U OTABIXA, peryigpHas Gu3nueckas aKTUBHOCTD ), COOPMHUPOBAHHOCTHIO HABBIKA
pedraekcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa JAPYroro
YEJI0BEKA;

7) IKOIOTHYECKO€e BOCITUTAHHE:

OpUEHTAIIMEN HA IMPUMEHEHUE MAaTeMaTHUYECKUMX 3HAHUN [JIs pEelIeHUs 3a]ayB
00JIaCTH COXPAaHHOCTH OKpY Karolleil cpeiibl, MIaHUPOBAaHUS MOCTYNKOB U OLEHKUA UX
BO3MOXXHBIX TIOCHEACTBUN JJIsi OKpY’XKalolled Cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pelIeHHUS;

8) amanTanus K H3MEHSIIOLIIAMCS YCJIOBUSIM COIUAILHOMH W IPHPOTHOM CpeIbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCI KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITebHOCTh, B TOM YHUCJIE yMEHHUE
YUHUTBCSl Yy APYTUX JIOJEeH, IpHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIONIHMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U JIeiicTBUsI, POPMYIIUPOBATH U OLIEHUBATh PUCKU U TIOCIECTBUA, (HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus y oOyuatomerocss OynyT copMUpoBaHBI METaNpeAMETHBIE PE3yJIbTaThI,
XapaKTEPU3YIOMINECS OBJIAJICHUEM YHUBEPCAIbHBIMHU IMO3HABATEIbHBIMU JICHCTBUSIMU,
YHUBEPCATIbHBIMK ~ KOMMYHHUKATUBHBIMU  JEUCTBUSIMAU U YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JEUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Joruueckue aeiMcTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, TOHSATHN, OTHOIICHUN MEXIY MOHATHUAMH, (HOPMYIHPOBATH ONPEICICHUS
TOHATHH, YCTaHABJIMBAThH CYIIECTBEHHBIM TMPHU3HAK KJIacCH(PUKAIMU, OCHOBAHUS IS
000011IeHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN3A,

BOCTIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTECIbHbBIC



U OTpULATENbHbIC, EAUHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBIABJIATH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOPEUMB
(akTax, JaHHBIX, HAONIOJEHUAX M YTBEPKIACHUAX, MpeaIaratb  KpUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUHNIL;

J1€J1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€IYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aKIIFOYEHUH 10 aHAJIOTUH;

pa30upaTh J10Ka3aTelbcTBA MaTEeMaTHUYECKUX YTBEPXKACHUH  (IpsIMblE U OT
MPOTUBHOIO), IIPOBOJUTH CaMOCTOSITEIILHO HECJI0XKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh ApPryMEHTAllUI0, NPUBOJUTH MPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,

BbIOMpaTh croco0 pemieHus: ydeOHOM 3a7auM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BBIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

BazoBble ucciieoBaTebCKUe AeiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATECNIbCKUH WHCTPYMEHT IIO3HAHUS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBAThH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
TO3UIUI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEIEHO COCTABIICHHOMY IJIaHY HECJIOKHBIA IKCTICPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUIECKOT0 00BEKTa,
3aBHCHMOCTEH 00bEKTOB MEXTy COOOM;

camMoCTOsSITeTbHO  (popMynrpoBaTh O0O0OOIICHHS W BBIBOJABI IO pe3yiabTaTaMm
NpOBEAEHHOTO HAOIIO/IEHUS, MCCIEAOBaHNUs, OIICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
PEe3yIbTAaTOB, BBIBOJIOB M O0OOIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKKe BBIIBHTaTh
HPE/IIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ nnpopmaunmeii:

BBISIBIISITh ~ HEIOCTATOYHOCTh M M30BITOYHOCTh  WHGOpMAIMHM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOWpATh,  aHANU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
nHGOPMAITUIO PA3IUIHBIX BUAOB B (OPM IIPEICTABICHNUS,

BBIOMpATH (popmMy mpeacTaBiaeHuss HHOOPMAIIUU U WLTIOCTPUPOBATH PEIlaeMbIe
3a/layu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoil 1 1X KOMOWHAIUSIMU,

OIICHMBATh HAJEKHOCTh MHGOPMAIMH TI0O KPUTEPUAM, TPEIJIOKEHHBIM YIUTEIIEM
WM COPMYITHPOBAHHBIM CaAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe eiiCTBHSA:

BOCHIPHUHUMATh U (OPMYJIHMPOBATH CYXKIAEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
LEeIsIMU OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX
Y IUCbMEHHBIX TEKCTaX, JaBaTh NOSICHEHUS 11O X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATh



IIOJIy4YEHHBIN PE3YJIbTaT;

B XOJ€ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
npoOIeMbl, pelIaeMoOl 3a/1ayu, BbICKa3bIBaTh UJECH, HALICJICHHbIE HA MOMCK pPELICHUS,
COMOCTAaBJSATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYACTHUKOB JMAjora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELICHUs 3a7auyd, SKCIEPUMEHTa, HCCIEeI0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajay
Npe3eHTAMU U 0OCOOEHHOCTEH ayTUuTOpUU;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYAIbHON pabOThI
pU pelIeHUH Y4eOHBIX MaTEMaTHUYECKUX 3a/1aY;

OpUHUMATh LEJdb COBMECTHOM JI€ATEIBbHOCTH, IUIAHUPOBATHh OPraHMU3aLUIO
COBMECTHOM paboOThl, pacIpeieNsiTh BUIbI padboT, JOrOBapUBaThLCs, 00CYXKAATh MPOLIECC
U pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U IPYTHE), BHIIOJIHATH CBOIO YaCTh Pa0dOTHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YWJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIMIA
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIe y4eOHbIE IeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a/adu (UJIU ero 4acTh),
BbIOMpaATh Croco0 pemeHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOM MH(}OpMaIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJI TIpollecca W pe3yibTaTa
peIlIeHnsT MaTeMaTHIECKOM 3a1a4u;

MPEeABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHh MpH PEIICHUH 3a/auHu,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa JEATCILHOCTH TIOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTIDKCHHSI WM HEIOCTHKCHHUS IICNIH, HAXOIUTh
omuOKy, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ybTaTbl OCBOCHHUSI IPOTPAMMBI [0 MATEMATUKE MTPEACTABIIEHBI O
rojiaMm oOy4YeHHUs B CIEIYIOIIMX pa3lieslaX MpOrpaMMbl B paMKax OTACJIbHBIX YUE€OHBIX
KypcoB: B 7—9 kjaccax — KypcoB «Anredpay.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Yucaa v BbIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITHUUHBIE, IEPEX0]] OT OJHOU (POopMBI 3amucH 1polei K
npyroii. IloHATHE panMOHAIBPHOIO 4YHMCJA, 3alUCh, CPABHEHHE, YNOPSAIOYMBAHHE
palMOHANIbHBIX 4YMcell. ApudMeThuyecKkue IeHCTBUS C PpPalMOHAIBHBIMH YHCIIAMH.
Pemenue 3aay u3 peanbHON MPAKTUKKU HA YACTH, HA APOOH.

CreneHb ¢ HaTypaldbHbIM TIOKa3aTejleM: OIpejelieHne, MpeoOpa3oBaHue
BBIPQKEHUU HAa OCHOBE OIpEENICHMs], 3amuch OOJbIIMX uucen. [IpoueHTsl, 3amuch
OPOLEHTOB B BHJIe ApoOM M ApoOU B BHUAE MNPOLEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IPOLIEHTHI, pEIEHNE 3a7a4 U3 PEaJIbHON NPAKTUKH.

[IpuMeHeHnE NMPU3HAKOB JAECIMMOCTH, PA3NOKEHUE HAa MHOMXKHUTEIN HATYypaJIbHBIX
YHUCEN.

PeanbHblie 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPONOPIMOHATIBHOCTH.

AJireOpanvecKne BbIpaKeHHs

[lepeMeHHBIC, YMCIIOBOE 3HAYCHHUE BBIPAXEHUS C MepeMeHHOU. JlomycTumbie
3Ha4YeHHUs] TiepeMeHHbIX. [IpencraBiieHre 3aBHCUMOCTH MEXIYy BEJIWYMHAMH B BUJIE
dbopmynel. Beraucienus mo ¢opmynaMm. [IpeoOGpazoBanne OyKBEHHBIX BBIPAKECHHI,
TOXXJICCTBEHHO paBHBIE BBIPAXXEHUs, MPABHIIa MPEOOPa30BaHMs CYyMM U IIPOU3BEIICHHIM,
IpaBujIa PaCKPBITHS CKOOOK M MPHUBEAEHUS TOI00HBIX ClIaraeMbIX.

CRoiicTBa CTENEHH C HATYPAIbHBIM ITOKa3aTeIeM.

Opnounensl M MHoroujeHbl. Crenmenb MHorowieHa. CJloKeHUE, BBIYHMTAHUE,
YMHOXKEHUE MHOTOUYJICHOB. DOPMYJIBI COKPAIIEHHOTO YMHOXXEHHS: KBaJApaT CyMMBI U
KBaapar pasHocTH. Dopmysna pa3sHOCTH KBaJpaToB. Pa3iokeHHMe MHOTOYJICHOB HA
MHOYKHATEIH.

YpaBHeHUs 1 HEPaABEHCTBA

VYpaBHeHUE, KOpPEHb ypaBHEHHS, TMpaBWia NPeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUJIIBHOCTh YPaBHEHHM.

JInHeliHOEe ypaBHEHHUE C OJTHOW NIEPEMEHHON, YUCIIO KOPHEN JTUHEUHOTO YPABHEHUS,
peuieHrue JHUHEHMHBIX ypaBHEHUM. COCTaBIE€HHE YpaBHEHUW IO YCIOBHIO 3aJayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUM.

JluneitHOe ypaBHEHHWE C JByMs TNepeMeHHbIMH U ero rpaduk. Cuctema IBYX
JTUHEHHBIX YpaBHEHUH C IByMs TIEpeMEHHBIMU. Pelienre cucteMm ypaBHEHUN CIIocoO0M
MOACTaHOBKU. [[puMepsI peleHns: TEKCTOBBIX 3a7a4 C TOMOIIBIO CUCTEM YPABHECHUMU.

DOyHKUUN

Koopannara Touku Ha npsiMmoi. HncmoBble POMEXYTKHU. PaccTossHue Mexy NByms
TOYKAMU KOOPJIMHATHOW MPSIMOM.

[IpsitmoyronbHas cucteMa koopauHaT, ocu OX m Oy. AbGcimucca u opiuHaTa TOYKA
Ha KOOpJIMUHATHOM miockocTu. IIpumepsl rpadukoB, 3agaHHbIX dopmyliamu. UreHue
rpadukoB peanbHbIX 3aBUcuMOcTel. [lonsatue ¢pynkuuu. ['paduk pynkuuu. CpoiicTBa
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Gynkumii. Jluneitnas gynkuus, e€ rpaduk. ['paduk dynknum y = |x|. ['padugeckoe
peLIEeHNE IUHEUHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHUH.

8 KIJACC
Yuciia v BbIYMCICHUSA

KBaapatHsiil kopenb u3 yncina. [lonstue 06 upparoHaabHOM uncie. JlecsaTuuHbie
NpUOIMKEHUST HppalMOHAIbHBIX yucen. CBoilcTBa apu(METHUECKHX KBaJpaTHBIX
KOpPHEH U UX MpUMEHEHHE K IPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUN M BHIYMCICHUSIM.
JleMCTBUTENBHBIC YHCIIA.

Crenens C 1enbIM NOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAS 3alMCh YUCA.

AJire0panyecKue BbIpaKeHHs
KBaapatubiii TpéxuieH, pa3joKeHHE KBaJpPAaTHOrO TpEXUWiIeHAa HA MHOXKHUTEIU.
Anrebpandeckast ApoOb. OCHOBHOE CBOWCTBO asiredpandeckoil gpoou. CioxeHue,
BBIYUTAHHE, YMHOKEHUE, JICICHNE anreOpandeckux apooeii. PanimoHanbHbIE BRIpaKESHUS
U UX IIpeoOpa3oBaHue.

YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMysna KOpHEH KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHeHHM, CBOISIMXCA K JIMHEWHBIM M KBaJpaTHbIM. lIpocreimue
IpOOHO-paIlMOHANIbHBIE YPaBHEHHUS.

I'paduueckass uHTEprHpeTalsi ypaBHEHHH € JABYMsI TEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPAaBHEHUI C BYMS IEpEMEHHBIMU. [[puMepsl penieHus CucTeM HEJIMHEMHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMH.

Perienre TeKCTOBBIX 32724 alreOpandecKuM CIIOCOOOM.

HucioBele HEpaBeHCTBA U HMX CBoWcTBa. HepaBEeHCTBO € OJIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJTHOW MepeMeHHON. CucTemMbl
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkuuu. OOGIACTh ONpEAeNICHUs] U MHOKECTBO 3HAaYeHUUN (YHKIIHU.
CriocoOsb1 3aanust GYHKITUH.

I'padux bynkuuu. Utenne cBoiicTB ¢pyHkunu no e€ rpaduky. [Ilpumeps rpadhuxos
(bYHKITUH, OTpaXarouux peaabHbIe MPOIECCHI.

OyHKIHH, OTHCHIBAIOIINE MIPSIMYIO U 0OPaTHYIO TPOMIOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpapuxn. Oynkiun Y = X2,y = x3, y =Vx, y=|x|. ['paduueckoe pemernne ypaBHeHHit
Y CUCTEM YPaBHEHHI.

9 KUIIACC
Yucsa v BBIYUCTCHUS

PanyionanbHble 4uncna, UppalMOHANIbHBIE YKCIA, KOHEYHbIE U OECKOHEUHbIC
JeCATUYHbIE TpoOU. MHOXKECTBO JEHUCTBUTEIBHBIX YHCEII, IEUCTBUTEIbHBIE YUCIa KaK
OECKOHEUHbIE JecATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JI€HCTBUTEIBbHBIX YUCEII U KOOPAUHATHOW IIPSMOM.
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CpaBHeHue JNENCTBUTEIIBHBIX qucen, apupmeTuyecKue JNEHUCTBUS
C JEUCTBUTEIBHBIMU YHCIIAMM.

Pa3smepsl OOBEKTOB  OKpPYXAIOIIEr0  MHpa,  JJIMTEIBHOCTh  MPOIIECCOBB
OKPYXKaIOIEM MHUpE.

[TpuOnuxénHoe 3HAYEHHWE BEIMYMHBI, TOYHOCTb MpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUsA 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelleHue ypaBHEHUM, CBOIAILIUXCA K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PelieHne ypaBHEHWH, CBOISALIMXCS K KBAJPATHBIM.
buxBanpatHoe ypaBHeHue. lIpuMmepbl pelIeHUs ypaBHEHUM TPETbed U YETBEPTOU
CTEIIEHEH Pa3JIOKEHUEM Ha MHOXUTEIU.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUH. PemieHue TEKCTOBBIX —3ajiay
areOpan4eckuM METOA0M.

YpaBHeHHE ¢ JABYyMsl MIEpEeMEHHBIMU U ero rpaduk. Pemenue cucrem IByX JTUHEHHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMU. PellieHne cucTeM IByX YpaBHEHH, OTHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpod crerneHH. ['paduueckass WHTEPHpETAIUS CUCTEMBI
YpaBHEHUH C IByMs EPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3a71a4 anreOpanyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJIHOM TNiepeMeHHOM. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHON mepemeHnHoi. KBanpaTHbeie HepaBeHcTBa. ' padudeckas
UHTEpIpETALUsl HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKUUHA
Ksanpatuunas gpynkius, e€ rpaduk u cBoiictea. [lapaboia, KoopaHHATHI BEPITHHBI
napaboJibl, 0Ch CHMMETPHUH MapaboJIbI.

Tpaduku dynkumit: y = Ax, y= Ax+b, y= ", y=x3,y = V& y = |x],
X
1 UX CBOMCTBA.

YucoBble MOCAEA0BATEIBHOCTH U IIPOIrPECCUH

[lonsiTHEe YUCITIOBOM  MOCJIENOBATENBHOCTU. 3aJlaHUE  TOCIJIEIOBATEIbHOCTH
peKyppeHTHO# dhopmMynoit u popmyIoi N-ro YieHa.

Apudmernyeckas U TeoMeTpuueckas mporpeccun. DopMmynsl N-To  YiieHa
apu(PpMETHIECKON U TEOMETPUUECKON MTPOrPECCHil, CyMMBI MEPBHIX N YICHOB.

N3o00paxenue uieHOB apu(hMETHUECKON U T€OMETPUUECKOUN MPOrpeccuil TouKkaMu
Ha KOOPJAWHATHON TUIOCKOCTH. JIMHEHHBIM M SKCIOHCHIUMAIbHBIM pocT. CIOXHBIE
MPOLEHTBHL.

HHPEAMETHBIE PE3YJIBTATDI

[IpeamerHble  pe3ynbTaThl ~ OCBOGHMSI  MPOrpaMMbl  Y4eOHOro  Kypcak
KOHILy OOy4yeHusi B / KJacce:



Yucia v BbIYMCICHUSA

BbInosiHATh, coueTasi yCTHbIE U MUCbMEHHBIE PUEMBI, apU(PMETHUECKUE JEHCTBUS
C pallMOHATBHBIMU YUCIAMHU.

HaxoauTe 3Ha4eHUs] YMCIOBBIX BBIPAKEHUI, MPUMEHSTh pa3HOOOpPa3HbIE CIIOCOOBI
Y MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COJIEPKAIUX OOBIKHOBEHHbIE
U JIeCATUYHBIE JTPOOHU.

[lepexoauTs OT oOnHOM (OPMBI 3aMHUCH YUCEd K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JICCATUYHYIO POOB).

CpaBHUBATH U YIIOPAIOYUBATH PAlIMOHATIBHBIE YUCIIA.

OKpyrJsTh yncna.

BbINONIHATG NMPUKHUIIKY W OLIEHKY pE3ysbTaTa BBIYUCICHHUH, OLEHKY 3HAaYeHUMH
YHUCJIOBBIX BBIpAXEHUN. BBIMONHATH NEUCTBUS €O CTENEHSMU C HATypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpyuMeHsATh TPHU3HAKK JIETUMOCTH, Pa3I0KEHHE HAa MHOXKHUTEIU HATypaJbHbIX
YHCEll.

PemaTh mpakTHKO-OpUEHTUPOBAHHBIC 33/1a4H, CBS3aHHBIC C OTHOIIICHHEM BEJIMYMH,
NPOIOPIIMOHATBHOCTRIO  BEJIMYHMH, IPOICHTAMH, HHTEPIPETHPOBATh PE3YJIBTATHI
peIICHMS 3a/1a4 ¢ y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX
0O0BEKTOB.

AsireOpanyeckue BbIpasKeHUsI

Hcnonb3oBaTh anreOpanvyeckyr0o TEPMHUHOJOTHIO W CHMBOJUKY, NMPUMEHATH €&
B IIPOIIECCE OCBOCHMS y4eOHOTO MaTepuara.

Haxonute 3HaueHusi OyKBEHHBIX BBIPDAXKEHHH TMPH 3aJaHHBIX 3HAUYCHUAX
IEPEMECHHBIX.

BrimonHaTh mpeoOpa3oBaHus IIEJI0T0 BBIPAKEHUS B MHOTOYJICH MPUBEICHHUEM
MOT00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BhInosHATh YMHOXKEHHE OJIHOWIEHA HA MHOTOWICH U MHOTOYJIEHA HA MHOTOYJICH,
MPUMEHSTH (HOPMYITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIsATh Pa3oKeHHE MHOTOWICHOB HA MHOKHUTEINN C TIOMOIIbIO BEIHECEHUS
3a CKOOKH OOIIEro MHOXHUTENS, TPYNIIUPOBKH ClIAaraeMbIX, MPUMEHEHUs G(OpMyI
COKpPAIIEHHOTO YMHOKECHHUS.

[TpumensaTs TpeoOpa3oBaHUs MHOTOWICHOB /I PEHICHUS Pa3IUYHBIX 3a7a9u3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TPAKTUKH.

Hcnonp3oBaTh  CBOMCTBA CTENEHEM C  HATypaJbHBIMU  IOKA3aTEJSIMH IS
peoOpa3oBaHUs BBIPAKCHHI.

YpaBHeHUs U HEPABEHCTBA

PemaTe 1MHelHBIE YpaBHEHUS ¢ OJHOM IEPEMEHHOM, TPUMEHS IPaBUJIa IEPEX0/1a
OT HCXOAHOTO YpAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsiTh, SIBISIETCS JU YHCIO
KOPHEM YpaBHEHHUS.

[IpumensaTe rpaduueckue METOAbl NPU PELUICHUM JIUHEHHBIX YpPaBHEHUM U MX
CUCTEM.



[TonOupaTh npuMephl Map YKUCEN, SBISIOUUXCS PEIICHUEM JIMHEWHOTO YpaBHEHHMS
C ABYMs IIEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMH, MOIb3YSICh IPa(pUKOM, IPUBOJUTH MPUMEPHI PEILICHUST YPaBHEHUS.

PemaTe cuctemsbl IByX JIMHEMHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiATh ¥ peniaTh JUHENHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUM
[0 YCIOBHUIO 3aJaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1au4u
IIOJIy4YEHHBIN pe3yJIbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIME 3aJIaHHBIM
KOOpJIMHATaM, Jy4Yd, OTPE3KH, HHTEPBaJbl, 3alUCHIBATh YHCIIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPIAMHATHOM MJIOCKOCTU TOYKH T10 33JJaHHBIM KOOpJIMHATAM, CTPOUTh
rpaduku auHeHbIX GyHKUUNA. CTpouTh rpaduk GyHKIMH Y = |x|.

OnuceiBaTh C NOMONIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMU:
CKOPOCTb, BpEMsl, pacCcTOsIHUE, IIeHa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
Bpemsi, 00bEM paboTHI.

Haxoauth 3HaueHne GpyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumatp rpaduueckuil crmoco0 TMpencTaBiIeHUs W aHanu3a UHGoOpMaluy,
U3BJIEKaTh U MHTEPIPETUPOBATHh MH(POPMALIMIO U3 TpapUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEN.

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

YucJa v BbIYHCTIEHUA

Hcnonb3oBaTh HayaJdbHbIC MPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YHCEI
JUIS. CPaBHCHMS, OKPYIJCHHS W BBIYUCICHUN, HM300pa)kaTh JICHCTBUTEIBbHBIC YHCIIA
TOYKaMHU HA KOOPAUHATHOW IPSMOU.

IIpuMeHsAT, TOHATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAaXOJHUTh
KBaJpaTHbIC KOPHH, HWCIOJb3yS TIPH HEOOXOJAMMOCTH KaJbKYJISATOP, BBITIOJHATH
peoOpa3oBaHus BBIPAKEHUM, COACPKAIMMX KBAJApPAaTHBIC KOPHHU, MCIIOIB3Ys CBOWCTBA
KOpHEM.

Hcronp30BaTh 3amycu OOJBIINX W MaJIBIX YUCEI ¢ TTIOMOIIBIO ISCATHYHBIX IPoOCi
u ctenener yucia 10.

AuredOpanyeckue BbIpasKeHUs!

[IpuMeHsTh MOHSATHE CTENECHHU C LIEJIBIM MTOKA3aTEeIEM, BBITIOHATH MPeoOpa3oBaHuUs
BBIPAYKCHUH, COJICPKAIINX CTETIEHU C LIEIBIM [TOKA3aTENIEM.

BbINONHATh  TOXKJIECTBEHHbIE MPEOOpa30BaHUsl  PAIMOHAIBHBIX  BBIPAXKEHUHN
Ha OCHOBE IIPaBUJI ACHUCTBUI HaJ MHOTOYWIEHAMHU U AIre0pandecKuMu APOOsSMH.

PackiaipiBaTh KBaIpaTHBIN TPEXUIIECH HA MHOKHUTEU.
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[IpumensaTe npeoOpa3oBaHUsl BBIPAKEHUN [JIs PELIEHUs Pa3IMYHBbIX 3a7ad
13 MaTEMATUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON MMPAKTUKH.

YpaBHeHUsA 1 HEPABEHCTBA

Pemate nuHEWHBIE, KBaJpaTHbBIE YpPaBHEHUSA U pallMOHAJIbHBIE YpaBHEHWS,
CBOJAIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUU C ABYMs [IEPEMEHHBIMU.

IIpoBOaUTE MpOCTENIINE UCCIECIOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
yyciie ¢ NpUMEHEHHeM TrpaduyecKux NpeAcTaBlieHuid (yCTaHABIMBATh, HMEET JIU
ypaBHEHHE UM CUCTEMA YPABHEHUI pelIeHusl, €CIM UMEET, TO CKOJIbKO, U TIpoYee).

IlepexoauTh OT CIOBECHOM (OPMYIUPOBKH 3a7auu K €€ anreOpanyeckoil Moaenu
C IIOMOILIBK0 COCTABJICHUs YPaBHEHHUsI WJIM CHUCTEMBl YpPaBHEHHM, MHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM ITOJy4YEHHBIN pe3yJIbTaT.

IIprMeHATh CBOMCTBA YHUCJIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH, peIIaTh
JMHENHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM W WX CUCTEMbI, J1aBaTh rpaduyecKyro
WUTIOCTPALIMIO MHOXKECTBA PELLICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Torumate W HCHONB30BaTh (YHKIMOHAJIBHBIE TIOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE OO0O3HAUCHMsI), ONpEeACIsITh 3HaueHue (YHKIUMU TO0 3HAYCHHUIO
apryMeHTa, ONpeessaTh CBOMCTBA (PYHKINHU 1O €€ rpaduKy.

CtpouTth rpaduku dJ1eMeHTapHBIX G YHKITUN BUJIA:

y="1 y= x% y= x3,y= X, y = |x|, onmucsBaTh CBOICTBA YNCIOBOIl DYHKIUH
X

1o e€ rpaduxy.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHnus B 9 KJacce:

YucJa v BbIYHCTIEHUA

CpaBHUBATH U YNOPAIOYUBATH PAlIMOHATBHBIC U UPPALIMOHATIBLHBIC YUCTIA.

BeimonHATh apudMeTHUYeCKHe JEWCTBUS C PAMOHAIBHBIMM YHCIAMH, COYETas
YCTHbIE W TIHUCBMEHHBIC NPUEMBI, BBINIOJHATh BBIYUCICHUS C HUPpPalUOHAIbHBIMH
YHUCJIaMU.

HaxonuTe 3HaueHUs CTENEHEW C LEIbIMHA IMOKAa3aTesIMU M KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraaTh  JEUCTBUTENBHBIC YHCJA, BBINOJHATH TPUKUIKY  pe3yJsibTaTa
BBIUYKCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHElHBIE W KBaJApaTHBIC yPaBHEHUs, YPABHEHHUs, CBOASIIUECS K HUM,
npocTeiime ApoOHO-pallMOHAIbHBIE YPaBHEHUS.

PemaTte cuctembl IByX JIMHEMHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SABJISETCS TUHECUHBIM.

Pemrath TekcTOBBIE 3aAauM anreOpanyeckuM CIocOOOM C MOMOIIbIO COCTaBICHUS
YPaBHEHUS WIM CUCTEMBI JBYX YPABHEHUU C JBYMS IEPEMEHHBIMH.
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IIpoBOaUTE MpOCTEUIINE UCCIAEAOBAHUSA YPABHEHUN U CUCTEM YpPaBHEHUH, B TOM
quciie ¢ NpUMEHEHHEeM TrpadUuyecKuX NpeacTaBlieHuldl (ycTaHABIMBAaTh, HMEET JIU
yYpaBHEHHUE WM CUCTEMA YPAaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYee).

PemaTe nuHeliHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300paKaTh pPEIICHUE
HEPABEHCTB Ha YUCIIOBOU MPSIMOU, 3alIUCBHIBATH PEILICHUE C IIOMOILBIO CUMBOJIOB.

Pemate cucTeMsbl JIMHEHHBIX HEPABEHCTB, CUCTEMBlI HEPABEHCTB, BKIIKOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELIEHUWE CHCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSAMOM, 3aIIUCHIBATDH PELIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPY PELLICHUH Pa3JIMYHbIX 3a/1a4.

DyHKUUHA
Pacno3naBath ¢QyHKIMM HW3ydeHHBIX BUAOB. [loka3piBaTh CXEMaTUUYECKHU
pacrojIO)KCHHE Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (QYHKIMH BHIa: Yy = £X,

y= #x+b, y= f, y=ax?+bx+c, y= x3, y= VX y=|x| B 3aBucumocTH

X
OT 3HaYeHU K03 (OUIIMEHTOB, OTUCHIBATH CBOMCTBA (PYHKITUH.

Ctpoutrb M u300pakaTb CcXeMaTH4eCcku TrpaduKu KBaJIpPaTUUYHBIX (YHKIUH,
OINMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (DYHKIMI MO UX rpaduKam.

PacriozHaBaTh KBajpaTH4HYIO (QYHKUIHIO 10 (opmyse, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUN U3 peaIbHON KU3HU, PUZUKH, TEOMETPHH.

YmncsioBbIe MOCTECA0BATEIbHOCTH M IPOTPeCcCHH

PacrioznaBaTh apuMeTHUECKyI0 U T€OMETPUUECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3a/1aHusl.

BhINOJIHATH BEIYUCIIEHUS] ¢ HCTIOIB30BaHUEM (POPMYIT N-TO UjieHa apuPMETHIECKOM
Y T€OMETPUUYECKON MTPOrpeECCUi, CYMMbI IIEPBBIX N YIECHOB.

N300paxkaTh 4ieHbI MOCIEA0BATEIBHOCTH TOYKAMH Ha KOOPJUHATHOM MJIOCKOCTH.

Pemiats 3amaun, CBA3aHHBIE C YMCIOBBIMU IOCJIEIOBATEIILHOCTSIMHU, B TOM YHCIIE
3aJlayy U3 PeaTbHOM KU3HHU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, IIUGPOBBIX TEXHOIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasgena |KonuyecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00yYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Uricnia 1 BBIYUCIICHHUS. 25 [onsitue CucremaTn3npoBaTh U 000ramiaTh 3HAHUA
PanronanbHble yncna PalMOHAJIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATHYHBIX IPOOSX.
Apudmernyeckue CpaBHMBATB U YIOPSIA0YUBATH APOOH, TpeoOpa3oBbIBas
JeNCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHHE,
yIOPSIIOYMBAHUE
palMOHaTBHBIX YUCEIL.
CrernieHp

C HATypaJIbHBIM
ITOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLICHTHI

Y3 peaJIbHOMN
MPaKTUKH.

[Ipu3Haku 1eIMMOCTH,
pa3T0KECHUSA

Ha MHOKUTEIIA
HaTypaJbHBIX YHCE.

OOBIKHOBEHHBIE B JICCITHYHBIC, B YACTHOCTH B OECKOHECYHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hbie CIOCOOBI U MPHUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHMI,
coziepKalnx OObIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHAThH NMPU HEOOXOIUMOCTH JICCITUIHYIO IPOOh
OOBIKHOBEHHOHW U OOBIKHOBEHHYIO JECATUYHOU, IPUBOJIUTH
BEIpaXeHUE K hopme, Hanbosiee yI00HOM M1l BEIYMCIICHHH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIETICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBoAUTH YNC/I0BbIEe H OYKBEHHbIE IPUMEPHI CTEIICHU
C HaTYpaJIbHBIM MTOKA3aTEIEeM, OOBSICHSS 3HAUCHHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelNsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YHUCJ0, N — HATypaJIbHOE YUCIIO).
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Peanbhbie
3aBucumoctu. [Ipsamas
u oOpaTHas
IPOMOPLUOHATBHOCTH

IonuMaTh CMBICH 3aKUCH OOJBIITUX YUCEIT C TOMOIIBIO
JECATUIHBIX Ipo0OeH u crerneHel yncna 10, mnpuMeHsTh UX
B PEATLHBIX CUTYAITUX.

IIpuMeHATH TPU3HAKH JETUMOCTH, Pa3I0KCHUS Ha
MHOKHTETU HaTypaIbHBIX YHCEIL.

PemaTh 3a1a4u Ha YaCTH, IPOIICHTHI, TPOTIOPITUH,

Ha HAXOXJICHHE IpoOU (MPOIEHTa) OT BETUYUHBI U
BEJIMYUHEI 10 € ApoOu (TIPOLIeHTY), ApoOu (TIpOLIeHTA),
KOTOPBIA COCTaBJISICT OJIHA BEJIMYMHA OT JIPYTOM.
IpuBoauTH, pa3oupaTh, OLEHUBATH PA3TMYHBIC PEIICHMS,
3aIUCH PEIICHUN TeKCTOBBIX 3aa4.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPEIEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/Y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaNbHOT'0 MUPA, U3 IPYTUX YUEOHBIX
PEIMETOB.

PemaTh npakTuKo-OpUEHTUPOBAHHBIE 3a]1a4 Ha IpoOH,
MPOLIEHTHI, TPSIMYIO U 00PaTHYIO MPOMOPIIUOHATIEHOCTH,
MPOTIOPIIUH

AnreGpandeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHMUS.
[IlepemeHHBIE.
Jomyctrmsie
3HAYEHHUS
MIEPEMEHHBIX.
DopMyIIbL.

OgBaajgeThb anredpanyecKol TEPMUHOIOTHEH U CUMBOJIMKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxoauthb 3HaueHUs1 OyKBEHHbBIX BBIPAXKEHUHN MPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHATH BRIYUCICHHS TTO (POpMYJTIaM.
BoinmoaHATH IpeoOpa3oBaHusl ETOT0 BbIPAKEHUS

B MHOTO4JIEH PUBEJECHUEM MOJOOHBIX CIaraeMaiX,
pPacKpbITUEM CKOOOK. BBIMOIHATH YMHOKEHHUE OTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHU,
pacKpbITHE CKOOOK U
IPUBEICHUE
ITOJTOOHBIX ClIaraeMbIX.
CBolicTBa CTCIICHU

C HATypaJbHBIM
IOKa3aTesIeM.
MHOTO04JIeHBI.
Crnoxenue,
BBIYMTAHUE,
YMHOKEHHUE
MHOTOWICHOB.
DopMyJIb
COKpAIIEHHOTO
YMHOKEHHUS.
Paznoxxenue
MHOT'OYJICHOB

Ha MHOXKHUTECIIN

HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOUWIEH, PUMEHSTh
(bopMyIbl KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHUE MHOTOYJIEHOB HA MHOKHUTENH
MyTEM BBIHECEHHMS 32 CKOOKM 00IIIET0 MHOXKUTENS,
npuMeHeHUs! GOpMYJIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKpAILIEHHOIO YMHOXEHHS.

IpuMeHATH TpeoOpa3zoBaHNE MHOTOWICHOB ISl pEILICHUS
Pa3IUYHBIX 337]a4 U3 MAaTEMaTUKH, CMEXHBIX IPEIMETOB,
U3 pEAIbHOM MPAKTUKHU.

3HAKOMUTBHCH C MCTOPHEN Pa3BUTHUS MaTEeMaTUKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHus
ypaBHEHUS],
PaBHOCUJIBHOCTh
YPaBHEHHM.
JIuneitHoOEe ypaBHEHUE

PemaTp IMHEHHOE YpaBHEHHUE C OJHOM IIEPEMEHHOM,
NPUMEHsI PAaBUJIa IEPEX0/IA OT UCXOIHOTO YPaBHEHUS

K PaBHOCHJIBHOMY eMy Oosiee npoctoro Buaa. Illposepsrs,
ABJISICTCS JIU KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.
IHonOupaTs mpuMepkbI nap YUCel, ABISIONMXCS PEIICHUEM
JIMHEWHOTO YPaBHEHHUS C IByMS IEPEMEHHBIMM.
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C OJIHOM NEPEMEHHOM,
pELIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C IIOMOLIBIO
YPaBHEHUM.
JIuneiiHOEe ypaBHEHUE
C IBYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema aByX
JIMHEUHBIX YPaBHEHUIN
C JABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPIMHATHON MJIOCKOCTU FPaUK JTUHEHHOT O
YPaBHEHHUS C IBYMS IIEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOJUTH MIPUMEPBI PELICHUS YPABHEHU.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUMN
C IIBYMsI IIEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH I10 YCIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJyYEHHbIN
pe3yabrar

KoopaunaTe! u rpadukwu.
DOyHKIUU

24

Koopaunara Touku
Ha IpAMOU. YucIoBbie
IPOMEKYTKHU.
Paccrosinue mexmay
IBYMSI TOUKAMHU
KOOPJIMHATHOMU
IIPSIMOM.
[IpsimoyronpHast
CHUCTEMa KOOPAUHAT
Ha IJTOCKOCTH.
[Tpumeps! rpaduKkoB,
3aIaHHBIX
dbopmynamu.

N300paxaTh Ha KOOPIMHATHOMN MPAMOI TOUKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpIMHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aMMCHIBATh UX HA aNTreOpandecKoM sI3bIKeE.
OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpPJMHATAM; CTPOUTH Tpa(UKU HECIOKHBIX
3aBUCUMOCTEMH, 3aIaHHBIX (JOPMYJIAMH, B TOM YHCIIC

C TIOMOIIBIO ITU(GPOBBIX JIAOOPATOPHIA.

IIpumeHsTH, H3yYaTh PeUMYLIeCTBA,
HHTEPNPeTUPOBATH TpaduuecKuii crocod mpeIcTaBIeHus
Y aHaju3a pa3HOOOpa3HOU KU3HEHHON UH(POpMAIIUH.
OcBauBaTh noHATHE PYHKINUH, OBIAJEBATDH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3HaBaTh inHElHYIO QyHKIUIO Y = KX + D,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEH.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.
[locTpoenue rpaduka
JMHEHHON PYyHKINH.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUMU

k03 unmentos K u b.

CrpouTts rpaduku nuHeiHON QyHKIMU, QYHKIUU Y = | X |.
Hcnoan3oBaTh nugpoBbie pecypebl AJi IOCTPOSHUS
rpadukoB QYHKIIUN ¥ H3yYSHUS UX CBOMCTB.

[TpuBOAUTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B PEAIbHBIX
poLeccax v sIBICHUSAX

I'padux pynkumu
y=|x|
[loBTOpEeHue n 00001IeHNE 6 IToBTOpEHUE Bri0upaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPABHEHUS
OCHOBHBIX IOHATUI qrcell, BBIYUCIECHUH, IPeoOpa3oBaHuM BhIPAKEHUH,
Y METOJ0B Kypca peleHns ypaBHEHUN.
7 knacca, 06o01eHne OcymecTB/IATh CAMOKOHTPOJIb BHITIOJHIAEMBIX IEHCTBUI U
3HaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPE0Opa30BaHUML,
MTOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )XKU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUSA JUISI PEIICHU 3a]1a4 U3 APYTrUux
IIPEAMETOB.
PemaTth TeKcTOBBIE 3a1a4H, CDABHUBATDH, BLIOMPATh
CIOCo0bI PEIICHUS 3aJ]a4n
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KVIACC

KBazgpaTHbie KOpHU

n3 uncna. [lonstue
00 uppanroHaTbHOM
yucie. JlecsTuaHbie
PUOIIKCHUS
UPPpALMOHAIBHBIX
YJHUCell.
JIeICTBUTEIIbHBIC
yucia. CpaBHEHHUE
JEUCTBUTEIBHBIX
qucel.

YpaBHeHuUE BUaa

X2 = a.

CaoiicTBa
apu(pMETUIECKUX
KBaJPaTHBIX KOPHEH.
[IpeobpazoBanue
YUCIIOBBIX
BBIPAXKECHUM,
coaepKaIux
KBaJIpaTHbIC KOPHHU

HanmenoBanue pasaena |KoaudecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Uricnia 1 BBIYUCIICHHUS. 15 KBaapatHblil KopeHb ®opMyIHpOBATH ONpe/iesieHHe KBAJPATHOTO KOPHS

U3 yncia, apuMETHIECKOTO KBAPATHOTO KOPHSI.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YuCia, UCHOJIb3Ysl P HEOOXOUMOCTH KAIbKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YHIOPSIIOYUBATH PAIlMOHAIBHBIE U
UPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJApPATHBIX KOPHEW.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npuOmkEHHBIC KOpHU TipH a > 0.

HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM KaJbKYJISATOPA
(koMIibIOTEDA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpPa30BaHUA BbIPAXKEHU, COJIEPHKAITUX
KBaJpaTHbIe KOPHU. BeIpaxkaTh epeMeHHbIE

U3 FreOMETPUYECKUX U (puznueckux Gopmy.

BoruncJATh 3HAaUeHUs BBIPAXKEHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOIB3YS MIPU HEOOXOUMOCTH
KaJIbKYJISITOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIC
IPEe/ICTaBICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTH MATEMAaTUKHU

Yyciia ¥ BEIYUCIICHUS.
CreneHsp ¢ HeabIM

CreneHs C 1eIbIM
[MOKa3aTeJeM.

@opmMyJIMpPOBATH ONpe/ieJIeHUe CTEIICHH C LEJIbIM
MIOKa3aTeNEM.

NIOKa3aTeneM CranpapTtHas 3anuch IIpencraBasiTh 3anMUCh OOJIBIINX U MAJIBIX YHCEI
YHCIIA. B CTaHapTHOM BHje. CpaBHMBATH YUCJIA U BEJIMUYUHBI,
Pa3mepsl 00beKTOB 3alMCaHHbIe ¢ Ucnoab3oBaHueM creneHu 10.
OKPY’KaroIIero Mupa Hcnonp30BaTh 3aMCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX TSl BBIPOKEHUS Pa3MePOB O0BEKTOB, IJTUTEIbHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOILIEM MUPE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3AIIMCHIBATH B CHMBOJIMYECKOH popme
00BEKTOB), Y WIIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHU
JUTUTEIIBHOCTh C LEJIBIM MTOKA3aTEJIEM.
IIPOLIECCOB IIpuMeHATH CBOIiCTBA CTETICHHU [IJIs1 IPEOOPa30BaHUS
B OKPY’KAIOIEM MHUPE. | BBIPAKEHUI, COJAEPKAIIUX CTENIEHH C LIEJbIM ITOKa3aTEIEM.
CBoiicTBa cTENEHH BbINOTHATH AeiiCTBUSA C YMCIIAMHU, 3a[IUCAHHBIMU
C LC/BIM IOKA3aTeIEM | B CTAHAAPTHOM BHJE (YMHOXKEHUE, AEI€HUE, BO3BEICHUE
B CTCIICHB)
AnreOpanueckue KBanpartHslii Pacno3HaBaTh KBaIpaTHbIN TPEXUJIEH, YCTAHABINBATh
BbIpakeHUs. KBaipaTHbIii TPEXUJIEH. BO3MOKHOCTb €I'0 Pa3JIOKEHUSI HA MHOKUTEIIH.
TPEXUJICH Paznoxenne PackiaapiBaTh HAa MHOKUTEJM KBAAPATHBIA TPEXUWIEH
KBaJIPaTHOTO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIU

Anrebpanueckue
BBIPAKCHHU.
AnreGpaundeckas 1poOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIUAX

B ayire0pandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anrebpanydeckoi
npobu. CokpaiieHue
TpoOeii.

CrnoxeHue,
BBIYUTAHUE,

YMHOKCHHC U ICJIICHUC

anreOpandecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKCHUH,
coJiepIKaInux
anredpandeckue
Ipobu

3anuchIBaTh anredpandeckue Boipaxenus. Haxoaurn
00J1aCTh OIpeeNIeHNs PAlMOHAIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HaYeHue APOOU, B TOM YUCIIE C MOMOIIBIO KAIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSTH €ro JJIsl MpeoOpa3oBaHus APOOEii.
BbINOJHATH JelCTBUSA C aNredpaniyecKuMu ApoosiMu.
[TpumeHsATH TpeoOpa3zoBaHuUs BEIPAXKEHUM JIJIS1 PEIICHUS
3ana4y. BeipaxkaTh nepeMenHble U3 Gopmy (HU3MIECKUX,
reOMEeTPUYECKUX, OMUCHIBAIOLINX OBITOBBIE CUTYAIUH )
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YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBangpaTtHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJgpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewenne ypaBHeHui,
CBOJSILLIUXCS

K KBaJIpaTHBIM.
[IpocTetimue qpoOHO-
paLoHaIbHbIE
YpaBHEHUS.

Pemenue TekcToBbIX
3a71a4 C MOMOILBIO
KBaJ[PaTHBIX
ypaBHECHUH

Pacno3sHaBaTh KBaJJpaTHbIC ypaBHEHUS.

3anucbiBaTh GOPMYJY KOPHEN KBAaJIPaTHOI'O YPaBHEHMUS;
pelaTh KBaJApaTHbIe YPABHEHHUS — IIOJIHBIC U HEIIOIHBIE.
IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YpPaBHECHUM.

Pemate ypaBHeHMsl, CBOAALINECS K KBAIPATHBIM,

C IOMOMUIBIO MTPeoOpa30BaHUl U 3aMEHOU MEePEMEHHOM.
HaOJsropaTh 1 aHAJIM3HUPOBATH CBS3b MEXKIY KOPHSIMHU U
ko3 hUIIMeHTaMH KBAJIPaTHOTO YPaBHEHUS.
®opmyaupoBaTth Teopemy Bueta, a Taxke 00paTHyIO -
TEOpEMY, IPUMEHATH 3TU TEOPEMBI IS PELLIECHUS

3a7ad4.

PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
NEPEXOIUTh OT CIOBECHON (hOPMYITUPOBKHU YCIOBUS 3a/1a4u
K ajnre0pandeckoil MOJIENH MyTEM COCTaBJICHUSI ypaBHEHNUS,
pelIaTh COCTAaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMUTBCS € MCTOPHUEl Pa3BUTHSA aITeOphI

YpaBHEHHUs U HEPABEHCTBA.
Cuctembl ypaBHEHUI

13

JIuneitHOE ypaBHEHHE
C AByMS
NIEPEMEHHBIMHU, €T0
rpaduk, mIpuMepbl
pelLICHUs] YpPaBHEHUM
B LIEJIBIX YUCIaX.
Pemenue cuctem nByx
JIMHEVHBIX YPABHEHU

Pacno3HaBaTh JIMHEHHbBIC YPABHEHHUS C IBYMS
IIEPEMEHHBIMU.

CtpouTth rpadvK TMHEWHBIX YPaBHEHUHN, B TOM YHUCIIE
HUCIOJIb3Ysl U] pPOBBIE pecypcehl.

Pa3ziuuaTth napaiesbHbIE U NTEPECEKAOIIHUECS MPAMBIE
10 UX YPaBHEHUSIM.

PemiaTh cucTeMbI IBYX JIMHEWHBIX YPABHEHUM C IBYMS
MEPEMEHHBIMU TIOJCTAHOBKOW U CJIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHCTEM HEJIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEpIIpeTanus
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHHUH C IBYyMs
IIEPEMEHHBIMU.
Peliennie TEKCTOBBIX
3a/1a4 € IIOMOIIBIO
CHUCTEM YPABHECHUM

Pematp npocreimuye CUCTEMBI, B KOTOPBIX OJHO

Y3 YPABHEHUM HE SBIISIETCS JIMHEWHBIM.

[HpuBoauTs rpaguyecKyr0 HHTEPIPETALUIO PEIICHUS
YPaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUM
C IByMs IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJIT€OPanYECKUM CIIOCOOOM

YpaBHEHHUsI U HEPABEHCTBA.
HepaBencraa

12

Yucioseie
HEPaBEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO ¢ 0qHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuenue. Cuctembl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJIMHATHOM MPSIMOU, T0KA3bIBATH
aNreOpanyecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YHCIIOBOM MPSIMOIA.
Pematpb cucTeMbl TUHEMHBIX HEPABEHCTB, U300PAXKATh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPAMOMN
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C OJIHOU MEPEMEHHOMN
Y VX pELIEHHUE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU
IIPSAMOWU

OyHKIUN.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIMU.
OO6nacTs onpeieneHus
Y MHOXECTBO
3HAYCHUN (DYHKIIHH.
CrniocoObl 3a1aHus
byHKIMA.

I'paduk GpyHKIIHH.
CgoiicTBa GQyHKIIHH,
UX 0TOOpaKCHHE

Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

Boruucasth 3HaveHust PYHKIUN, 3a1aHHBIX (OPMYJIaMU
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJIbKYJIATOP);
COCTABJISATH TA0JIMUBI 3HAYEeHUH DYHKIUY.

Ctpouthb no Toukam rpaguku yHKITUH.

OnuckiBaTh cBOMCcTBA DYHKIIMU HA OCHOBE €€
rpadUYeCcKOro MpeICTaBICHUS.

Hcnoab3oBaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npumMepsl rpadKoB, OTPAKAIONINX PeabHBIE
npoueccsl U sipieHus. [IpuBoAMTH MPUMeEpPBbI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMHA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHbIE MPOTPAMMBI

JUTS TIOCTPOSHUS TpaguKOB HYHKIMIA U U3YUEHUSI UX CBONCTB

OyHKIUU.
UricroBbie G yHKIIUN

YreHue 1 mocTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoauthb ¢ momoubo rpaduka G yHKIINY 3HAUEHUE OJTHON
Y3 paCCMATPUBAEMbIX BEJIMYMH 10 3HAYEHHIO JIPYTOM.
B HecnoxHBIX ciiydasx BbIpaxatrb ¢GopMyJi0il 3aBUCUMOCTH
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dynxumi,
OTpaXxarouux
peabHbIE MPOIIECCHI.
OyHKINH,
OIKCHIBAIOIINE
OpsIMYI0 U OOpPaTHYIO
IPOMOPLHOHATBHBIE
3aBUCUMOCTH, UX
rpaduxmu.

I'padux pynkumu

y = X2

OyHKINU

y =xy =X,
y=vxy =[x
rpaduueckoe pelieHue
YPaBHEHUH U CUCTEM
ypaBHECHUH

MEXKY BEIMYMHAMU.

OnuceIBaTh XapakTep U3MEHEHNS OJHON BEIUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.

Pacno3naBath Bubl n3yyaembix GyHKuui. Iloka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB GyHKIMii Buga:y = X2,y = x5,y =Vx, y = |x]|.
Hcnonb3oBaTh (PyHKIMOHAIBHO-TPa(pHUYECKHUE
NpeACTaABJICHM U1 PELICHUS U UCCIIEI0BAHUS YPAaBHEHUN U
CHCTEM yPaBHEHUM.

IIpuMeHaTh ungpoBbie pecypesl s TIOCTPOSCHUS
rpadukoB GyHKIUN

[loBTOpEeHue 1 0000IIeHNE

[loBTOpEHUE
OCHOBHBIX IIOHSITHHN U
METOJI0B KypcoB 7 u 8
KJIaCCOB, 0000IIEHHE
3HAHUM

Boi0upaTh, IPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YyuceJl, BBIYMCIECHUM, MpeoOpa30BaHuil BbIPAKEHUM, pELICHUS
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX JICUCTBUN U
CaMOIIPOBEPKY pe3yiibTaTa BHIYMCICHUN, TPe0Opa30BaHMUiA,
MTOCTPOEHUM.

PemiaTe 3a1a4M U3 peaibHOM )KU3HU, IPUMEHSATH
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MaTeMaTUYEeCKUEe 3HAHUS JIJIsl PEIICHUS 3a/1au U3 IPYTUxX
PEMETOB.

PemaTth TeKkcTOBBIE 3a]a4M, CPAaBHUBAThH, BLIOUPATH
CIOCO0bI PEIICHUS 3aJ]a4n

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102
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9 KJIACC

JleNCTBUTENBHBIC YUCIIA

UppaIOHAIIHLHBIC
YHCJIa, KOHCYHBIC U
OECKOHEYHbBIC
JECATUYHBIE APOOH.
MHO0KeCTBO
JIEMCTBUTEIILHBIX
YHCET;
JIEHCTBUTEIIbHBIC
YHClIa KaK
OECKOHEUYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oHO3HAUYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIIBLHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSIMOM.

CpaBHeHHe
JIEUCTBUTEIBHBIX YHCEIT,
apupMeTHIEeCKre

HanmenoBanue pazgena  |[KommuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanbhubie uncna, | PasBuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

HaTypaJbHBIX YUCEN JO MHOKECTBA IEMCTBUTEIBHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MIPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEUHOM JAECATUYHOMN
TpoOU, MPUMEHSITh JECATUYHbIE TTPUOIMKEHUS
palMOHAIBHBIX U UPPALIMOHATBHBIX YUCET.

N300paxaTh ACHCTBUTEIbHBIC YHCIIA TOYKAMHU
KOOPJIMHATHOM MPSIMOU.

3anuchbIBaTh, CPABHUBATH U YIIOPAL0YHUBATH
JNEWCTBUTENbHBIE YHCIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTryecKue NeiiCTBUA C PAIMOHAILHBIMU YHACIAMH;
HAXOIMThb 3HAYECHUS CTEIIEHEN C LENbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYMUCJISATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUIM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JEUCTBUTEIIBHBIX YHACEI B IPAKTUYECKOU ESITEIbHOCTH
YEJIOBEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTH
NPUOIMIKEHUS AEHCTBUTENIBHOTO YKCIIa TIPU PEILICHUH
3a7ad4.

OKpyriafiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHUAKY PE3YJIbTaTa BEIYMCICHUM, OLEHKY 3HAYCHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnuxénnoe
3HAYCHUE BEJIUYHHEI,
TOYHOCTH
MPUOJIMKECHHUS.
OKpyrJIeHUE YHCEN.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIUHCJICHUH

YHUCJIOBBIX BBIPAXKEHUN.
3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTHA MATEMATUKHU

YpaBHEHUs 1 HEPABEHCTRBA.
YpaBHEHUS C OJTHOMN
IIEPEMEHHOU

14

JIuHerHoe ypaBHEHUE.
Pemienune ypaBHeHuUM,
CBOJSILLIUXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHeHHE. Pemenue
YpaBHECHUH,
CBOJISAIINXCS

K KBaIPATHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[IpumMepsl penieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTETIEHEU

OcBanBaTthb, 3a1IOMUHATH M IPUMEHATH rpaguuecKue
MEeTO/bI IIPH PELICHUH YPAaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YPaBHEHMUS.

Pemats JinHeHBbIE M KBAJPaTHbIC YPABHEHUS,
ypaBHEHHUsI, CBOJIAIIMECA K HUM, POCTeMIIe TpoOHO-
palMOHAJIbHbBIE YPABHECHHUS.

IIpensnaratb BO3MOXHBIE CIIOCOOBI PEIICHNUS TEKCTOBBIX
3a1a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS ¢ UCTOPUEN Pa3BUTHUS MATEMATUKHU
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pas3noKeHneM

Ha MHOKUTEJIH.
Pemenue npobdHo-
parroHaIbHBIX
YPaBHEHUM.

Pemmenne TekCTOBBIX
3a/1a4 anreOpanyeckum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYyMs
MEPEMEHHBIMU U €TI0
rpaduxk.

Cucrema aByx
JIMHEWHBIX YPAaBHEHUH
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpOu
CTEIICHU.
['padrueckas
VHTEpIpeTanus
CHCTEMBbI YPABHCHU N

C IByMs1 [IEPEMEHHBIMH.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBIISICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIECKHIE
NIPEICTABJICHUS JJIs PellIeHUs ¥ MCCIeI0BAHUSI YPaBHEHUI
U CHCTEM.

AHAJTH3HPOBATH TEKCTHI 337124, pelIaTh UX
anreOpanyecKuM CIocoOOM: mepexoauTh OT CJIOBECHOM
(bOpMYITUPOBKH YCIOBUS 3a7a4M K anreOpandecKoi MOACIH
nyTéM COCTaBJICHUS CUCTEMbI YPABHECHHIA;, pelaTh
COCTaBIICHHYIO CUCTEMY YPAaBHCHHI; HHTEPNPETHPOBATD
pe3ynbTart.

3HAKOMUTBHCS C UCTOPHEN Pa3BUTHS MAaTEMATHKU
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3a/1au aire0pandecKkum

crnocooom
YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBeHncTBa HEpPABEHCTBA U UX HEPABEHCTBA; UCTOJIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHUIO.
CBOICTBA. BoInoaHATH peoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
Jluneiinbie JU1s1 TIpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTh JIUHEHHbBIC U KBAJIPATHBIC HEPABEHCTBA.
C OJIHOM MEePEMEHHOU PemaTp 1MHElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U UX pEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
Cucrembl TMHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJHOMN MOJyYEHHBIE PEUICHMUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBanpaTHsbie CHUMBOJIOB.
HEpPaBEHCTBA U MX Pemathb KBajipaTHBIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduuecKue mpecTaBIeHus.
I'paduueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA MPU PEUICHUU
UHTEpIpeTaLUs Pa3JIMYHBIX 337124, B TOM YUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIUU 16 KBanparnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpaduk u
cBoiictBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0oJibl, OCh

WLTIOCTPUPOBATH CXeMaTHYECKH, 00bACHATD
PaCIOIO0KEHNE Ha KOOPAUHATHOM MJIOCKOCTH IPapUKOB

byakuuid Buga: y = kx,y = kx + b,y = k_, y = X
X
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CUMMETPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y =Kkx,
y = kx + Db,
k
y =_,
X
y= x4y
= x3’y:
Vx,y =
| x|

y =x% ¥y =x, ¥ = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh X CBOMCTBA.
Pacno3naBaTh KBaJipaTHUHyI0 QYHKIUIO 1O (popmyIe.
IIpuBoAUTHL NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 pealbHOM KU3HU, PU3UKH, TEOMETPHUU.

BoisIBASITH 11 0000111aTH 0COOEHHOCTHU Tpaduka
KBaJIpaTUYHOU (PYHKIMM Y = ax? + bx+ c.

CTpouTh M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (PYHKIUH, 3aJJaHHBIX (OpMYyJIaMH BUAA
y=ax’, y=ax’+q,y=a(x +p) y=ax®+bx+c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 UX TTOCTPOSHUS], B TOM YHUCJIE€ C ITOMOIIBIO

U(POBBIX PECYPCOB

Yuc1oBbIE
IMOCJIEN0BATEIHLHOCTH

15

IlonsaTHe ynciaoBoOM
ITOCJIeJOBATEIbHOCTH.
3aganue
I10CJIeJOBAaTEIbHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmMyIoii N-ro YieHa.

Apudmernueckas u
reomMeTpuiecKast
POTPECCHUMU.
®opmyibl N-TO YI€Ha
apu(pMETHIECKON U
F€OMETPUUYECKOU

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pedeBble BHICKA3BIBAHUSI C HCIIOJIb30BAHHEM
TEPMHUHOJIOTUH, CBS3aHHOH C MIOHSATHEM
TIOCTICIOBATEIBHOCTH.

AHanu3upoBaTh GopMyy N-ro 4eHa
MOCIIEIOBATEIBHOCTH WIIH PEKYPPEHTHYIO (hOPMYITY

U BBIYUCJIATH WICHBI OCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMH HOpMYyJIaMHu.

YcraHaBiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH

IMOCJICAOBATCIbHOCTH, CCJIM BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apu(pMETHIECKYIO U TEOMETPHUUECKYIO
MPOTPECCUU MPU PA3HBIX CIIOCO0AX 3aaHUs.
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IPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
TIOCKOCTH.
JInHEeHbIN U
YKCIIOHEHIIMAIbHBIN
pOCT.

Ci1okHBIE MPOLIEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro yjaeHa
apu(pMEeTHIECKON U TEOMETPUUECKOM MPOrpeccuil, CyMMBbI
IIEPBLIX N YICHOB.

HN300paxkaTh 4ieHBI IOCIEI0BATEIBHOCTA TOYKAMHU

Ha KOOPJMHATHOM INIOCKOCTH.

PaccmaTpuBaTh puMepbl MPOLECCOB U IBJICHUH

U3 peajbHOM XU3HU, WUIFOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKOU MPOrpeccuu, B reOMETPUUYECKON
IPOrpeccun; M300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyuecku.

Pemate 3a1a4m, CBA3aHHbBIE C YUCIIOBBIMU
II0CJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3aJ1a4d U3 PEAIbHOU
KU3HU C UCIIO0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371eKTPOHHBIX TA0JIUL, TpaUIECKOTO KAIBKYJISTOPA U T.I1.).
Pemathb 3a1a4u Ha CIIOXKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIB30BAHUEM
KIbKYJIATOPA).

3HAKOMUTBCH C HCTOPHEH Pa3BUTHS MaTEMAaTHKU

[ToBTOpEeHUE, 0000IICHNE,
cUCTeMaTHh3als 3HaHUI

18

Yucaa u
BbIYMCJIEHHS (3aIUCh,
CpaBHEHUE, JIECHUCTBUS
C JICMICTBUTEIIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOXKECTBAMU; MCNOJIb30BATh rpaduaeckoe
MpeACTaBICHNE MHOKECTB JJIsSl OTIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUHU 3a7a4 U3 APYTHUX
y4eOHBIX TPEIMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aHHBbIE C YUCJIAMM: HATYPaJIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YHUCJIA, ACIUMOCTh HATypaJIbHBIX
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OKpYTJICHHE,
npuOIMKEeHHe,
OLIEHKQ; peIlIEeHne
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JAeIMMOCTH, LI€JI0€ YUCII0, MOAYIb YHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAaHJAPTHBINA BU
yycia, apupMeTUYECKU KBaJPATHBI KOPEHb.
BBINOJIHATE AelCTBHSA, CPABHUBATDL M YIIOPAJX0YUBATH

apu(pMeTHYeCKuM YKclia, IPEICTaBIATh YUCIIa Ha KOOPAUHATHON MPSIMOiA,
Crocooom) OKPYIJISITh YNCJIa; BHIMIOJHATH MPUKH/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TeKcTOBBIE 321a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTudeckue 3aia4m, coJiepKaline MpoleHTHI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSIHHE, IEHa — KOJUYECTBO — CTOMMOCT,
00BEM paboThl — BpeMsi — MPOU3BOJIUTEIBLHOCTH TPY/IA.
Pa3oupaTh peanbHbie )KU3HEHHbBIE CUTYaAIIUH,
(opMyTHPOBATH UX HA SI3bIKE MATEMATUKH,
HAXOJUTHb PEIICHUE, TPUMEHSSI MaTeMaTHYECKUH amnmnapar,
HHTEPNPeTHPOBATH PE3YJIbTAT
AureOpanyeckue OnepupoBaTh NOHATHUAMM: CTEIICHb C LEJIBIM
BbIpPa:KeHUs nokasaresieM, apuMETHIECKUI KBaIpaTHBIA KOPECHb,
(mpeobpaszoBanue MHOTOYIEH, ainredpandeckast Ipo0b, TOXKIECTBO.
anredpanvecKux BbINOJHATH OCHOBHBIE I€HCTBUS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, 1o ¢popmMysaM, IpeoOpa3oBbIBATh LIEJbIE, JPOOHO-
JIOTTYCTHUMBIE paIMoHAIbHBIE BEIPAKEHUS W BHIPAKECHHSI C KOPHSIMH,
3HAYCHUS) peaNM30BBIBATH PA3IOKEHIUE MHOTOUJICHA HA MHOKHUTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (hOPMYI Pa3HOCTH
KBaJ[paTOB U KBaJApaTa CyMMBbI U Pa3HOCTH; HAXOJAUTH
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JOIYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JIJIs1 JPOOHO-
PALlMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopnesmmpoBaTh ¢ TOMOIIBIO (POPMYIT peabHbIE POLIECCHI
U SIBJICHUS

DyHKINHA
(moctpoeHue,
CBOMCTBA U3Y4YEHHBIX
dyHKuMi;
rpaduueckoe perieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMHU . QYHKIUS, TpadUK PYHKIIUH,
HYJU QYHKUIMU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKHU BO3pacTaHusi, yObIBaHUS, HAMOOJbIIIEe U
HauMeEHbIIee 3HaYeHUS (QYHKIIUU.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIATh CBOICTBA
GyHKIUN, CTPOUTH UX FPAPUKH.

OnepupoBaTh NOHATUIIMU: TIPSIMas MPOTOPIIMOHATEHOCTD,
oOpaTHasi IpOMOPLUOHATBHOCTb, TUHEHHAS DYHKIINA,
KBaApaTudHas GyHKIMs, mapabdoa, runepooa.
Hcnoab3oBaTth rpapuku [T ONPEACIICHUS CBOKCTB,
IPOLIECCOB ¥ 3aBUCUMOCTEH, JJI PEIICHHUS 3a/1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU; MO/1EJINPOBATH

C TIOMOIIBIO TPa(UKOB peabHbIC MPOIIECCHI U SBJICHUS.
Bripaxatb ¢popmyiaMu 3aBUCUMOCTH MEXK]1y BETUYNHAMU

OBILEE KOJIMYECTBO
YJACOB I10 ITPOTPAMME

102
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