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IHosicHuTEeALHAA 3aANUCKA.

Pabouas mnporpamma mnpeamera VYIIO.05.01. «Marematuka: Amnrebpa» ans
oOyuvaromuxcsa 8—9 KIaccoB Ha YPOBHE OCHOBHOTO 00IEro 0O0pa3oBaHUsI COCTaBICHA
Ha OCHOBEe TpeOOBaHMN K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHON
MpOrpaMMbl OCHOBHOTO 00I1Iero o0pa3oBaHMs, NpeACTaBIEeHHbIX B DeaepanbHOM
rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO o00I1Iero oOpa3oBaHUs
(ITpukaz Munnpocsemenuss Poccun ot  31.05.2021 Ne 287), DenpepanbHoii
oOpa3oBaTelbHOM  TporpaMMme  OCHOBHOTO  obOmiero  oOpaszoBanus  (IIpukas
Munnpocsemenusi Poccun ot 18.05.2023r. Ne 370 «O6 yTtBepxkaeHuu denepanibHON
oOpa3oBaTeIbHOM MpPOTpaMMbl OCHOBHOTO oOmiero oopazoanus»), OPII 1o
matemaTtuke, KoHuenuuu pa3BuTHs MaTeMaTHdyeckoro oOpa3zoBaHus B Poccuiickoii
@enepanun a Ttaxke nporpammbl BocmuTanuss AHO I1O «lllkona kiaccudeckoro
TaHI@», C YYETOM MHEHHUS YYACTHHUKOB OOpa30BaTENIbHbIX OTHOUIEHUH, C y4€TOM
pacnpenenéHHBIX MO KiIaccaMm IpOBEpsSEeMbIX TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OcHOBHO# 00pa3oBaTeILHON MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMUs.

PaGouas mporpamMma OpHEHTHpPOBAaHA Ha COBPEMEHHBIE TEHICHIIMH B IIKOJIBHOM
00pa30BaHUU U aKTUBHBIE METOJMKU O0yUYEHUSI.

ean u ocobeHHOCTH U3yYeHUs1 Y4eOHOro npeamera «MaremaTuka: Ajreopa».

[TpropuTeTHRIMU LIETSIMU 00yUYEHUSI MaTeMaTuke B 8—9 kitaccax sBISIOTCS:

—  (dopMHpOBaHUE LEHTPAIBHBIX MATEMATUYECKUX MOHATHH (YHCIIO, BEJIUYHMHA,
reoMeTpuieckas (Qurypa, NnepeMeHHasi, BEpPOSTHOCTb, (GYHKIHS), OOECHEUHBAIOLIUX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30BaHusl 00y4aroINXCs;

—  ToJIBelleHHe OOydYarolIMXCs Ha JOCTYMHOM [IJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXAOIIEr0 MHUpA, MTOHUMAaHUE MATEMaTUKH KaK 4acTH
oO011Iel KyJIbTYphl YEIOBEUYECTBA;

—  DPa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0O0ydaromuxcs,
[O3HABATEIbHON AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHI, KPUTUYHOCTH MBIIUICHUS,
MHTEpECa K U3YYCHUIO MATEMaTUKH;

—  ¢opmupoBaHue (PYHKIIMOHATBHON MAaTEMaTUYECKONW T'PAMOTHOCTH: YMEHUS
pacrno3HaBaTh MPOSBICHUS MAaTEMaTHUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHbIX KU3HEHHBIX CUTYyallUsIX W TPU HM3YYCHUU JPYTHUX YYEOHBIX IPEIMETOB,
NpOSIBJICHUSI 3aBUCHUMOCTEHl M 3aKOHOMEpHOCTEH, (OopMynupoBaTh HX Ha S3BIKE
MaTeMaTUKH M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIH, MPUMEHATb OCBOEHHBIN
MaTeMaTH4eCKUil ammapaT g pelIeHHs IPaKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHbIE PE3YJIbTATHI.

OCHOBHbIE JUHHM COJIEp)KaHUS Kypca mMaTeMaTuku B 8—9 kiaccax: «Anredpar»
(«Anrebpandeckue BbIpaKEHUS», «YPAaBHEHUSI U HEPABEHCTBAY ), « DyHKIIUN.

JlaHHbIE IMHUU PAa3BUBAIOTCS MapaUIebHO, KaXK1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHMO OJHAa OT JApPYyrod, a B TECHOM KOHTaKTe U
B3aumoenctur. Kpome 3TOro, wux 0O0BbEIMHAET JIOTMYecKas COCTaBJISIOLIAs,
TpaJMLIMOHHO MPUCYIAas MaTEMAaTUKE U MPOHU3bIBAIOIIAs BCE MATEMAaTHUYECKUE KYPChI U
conepxkarenbHble JauHUU. CdopmynupoBaHHoe B DenepaibHOM TOCYAApPCTBEHHOM
00pa3oBaTeIbHOM CTAHAAPTE OCHOBHOIO OOIIEro o0pa3oBaHHs TPEOOBAHUE «YMETh
OIEpUPOBATh IMOHATUSMHU: ONpPEJECICHHE, aKCHOMa, TEOpeMa, JOKa3aTeJIbCTBO; YMEHHE
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pacmo3HaBaThb MCTHHHBIE W JIOXKHBIE BBICKAa3bIBaHUS, TPUBOAUTH TPUMEPHl |
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS BBICKA3BIBAHUI» OTHOCHUTCSA KO
BCEM KypcaM, a (hOpMHUpPOBaHUE JIOTUYECKUX YMEHHUH paclpefensercss Mo BCEM Tojam
0o0y4eHUs1 Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUs.

Copepxxanue  oOpa3oBaHHUs, COOTBETCTBYIOLIEE MPEIMETHBIM  pe3yJbTaTam
ocBoeHus IlpumepHoit pabodeil mporpaMmbl, pacrpeneséHHbIM MO rojam OOydYeHHs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHIUIUAIBHBIM
BOoIllpocaM  oOywaroIiuecss  oOpallaiich  HEOJAHOKPATHO,  4YTOOBI  OBJIAJICHHE
MaTeMaTUYeCKUMU TOHSTHSIMU W HaBBIKAMHU OCYILECTBISJIOCH IOCIEIOBATENBHO U
NOCTyNaTeNbHO, C COOJIOJIEHUEM MPUHIUIA PEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOUAJIUCh B OOULIYI0 CHCTEMY MAaTeMaTHYECKUX MPEACTABICHUN o00ydarommumxcs,
pacmupss 1 yriayosss e€, o0pasysi IpOoYHble MHOKECTBEHHBIE CBSI3H.

Mecto yueOHoro npeamera «Maremaruka: Aaredpa» B y4e0HOM ILIaHe.

B coorBerctBUM ¢  ®DenepalbHBIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO oOmIero oOpa3oBaHusi y4deOHbIM mpeamer «MaTtemaTuka:
anredpa» BXOIUT B MpPEIMETHYIO 00jacTh «MaremaTrka U MHGOPMATHUKa» U OTHOCUTCSA
K o0s13aTenbHOM yacTu yueoHoro miana AHO TIO «lllkona kiaccuyeckoro TaHuay.

Y4eOHBIM IJIAaHOM Ha W3yUYCHHE TpeaMeTa OTBEICHO Ha Kypc «Anredpa» Bcero 210
yacoB: 1o 3 yaca B HeAenmo B 8 kiacce (1084) u 9 kmacce (mo 102 ).

PaGouas mporpamma no ydeOHOMY npeametry «MatemaTtuka: Anredpa» (0a30Bbli
ypoBeHb) (mpeameTHas oonacth «Maremaruka u uHGOpMaTHKa») (1anee COOTBETCTBEHHO
— TporpaMma TO0 MaTeMaTHKe, MaTeMaThKa) BKIIOYAeT IMOSCHUTEIbHYIO 3aIlHCKY,
colepkaHue OOydYeHHs, IUIAHUPYEMble PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl  I10
MaTeMaTUKe, TEMAaTHYECKOE TUIAHUPOBAHUE.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OGPA30OBAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JIMYHOCTHBIX, METallPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOIO MPEeIMETA.

JIMUHOCTHBLIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpuoTHYecKoe BOCIIMTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHHWEM K JTOCTHKEHHSIM POCCUHUCKUX MaTEMaTHKOB U POCCHHCKOMN
MaTeMaTUYECKOW WIKOJBI, K WCIOJB30BaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TpaskIaHCKOEe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peau3allii ero mnpas,
NpECTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO OOIIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAaHMEM Ba)XHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW Ha AKTUBHOE Y4yacTHE€ B PEUICHUHM MPAKTUYECKUX 3a]ay
MaTE€MAaTHUYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHWs Ha TPOTHKEHUHW BCEHW JKU3HM IS YCHEIIHOW TpodeccroHaIbHOU
JESTENHPHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUIYAIBHOW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIOCOOHOCTBIO K OMOIIMOHAIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pELICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpHMEHTALIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJIOBEKa, MpUPOAbI U OOIlecTBa,
MMOHMMAaHHEM MAaTeMaTUYECKOM HAyKH KaK cephbl YEIOBEUECKOH NEeATeIbHOCTH, 3TAllOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTUSA LMBWIW3ALMHU, OBJAJCHUEM SI3BIKOM
MAaTEMAaTHKA W MaTEMaTHYECKOM KyJIbTypOM Kak CpEACTBOM IIO3HAHHUS MUDAa,
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OBJIAACHHUCM HpOCTefIHJPIMH HaBBIKaMU HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHUE, (OPMHPOBAHUE  KYJbTYPbl  310POBbS MW
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUYECKUE 3HAHMS B UHTEpPECaX CBOETO 3/10POBbS,
BEJICHUsI 310POBOr0 00pa3a *U3HU (310pOBOE NUTAaHUE, COANTAaHCUPOBAHHBIA PEKUM
3aHATHH U OT/AbIXA, peryisgpHas pu3ndecKas akTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA
pedrnexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e IMpaBa JIpYyroro
4eJI0BEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHUU [Jis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOILEH Cpeibl, MIIAHUPOBAHUS MOCTYIKOB M OLUEHKH UX
BO3MOXXHBIX TOCIEACTBUN Il OKpYyXaloled cpelbl, OCO3HAHUEM TJI00aJbHOrO
XapakTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

8) amanTanus K N3MeHSIOIIUMCSl YCJIOBHSIM COMUATbHOI U MPUPOTHOI CpebI:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHSI
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NEeATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUHUTBCSl Y APYTUX JIOJICH, TpruoOpeTaTh B COBMECTHOU ACSATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSAX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh JNe(UIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TMIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEO YOI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U IeUCTBUS, GOPMYIUPOBATH U OIICHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOCHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBaHus y oOywaromierocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHECs] OBJIAJICHUEM YHHUBEPCAIBHBIMU TMMO3HABATEIHLHBIMU JIEHCTBHUIMU,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH ~ JEHCTBUSIMH W YHHUBEpPCaJbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIEe HeiiCTBUS
ba3oBbie Jornueckue 1elcCTBUA:

BBISIBIISITh M XAapAaKTEPU30BATh CYIIECTBEHHBbIE MPU3HAKA MaTEMaTHYE€CKUX
00BEKTOB, TOHATHH, OTHOIICHUN MEXIy TOHATHSAMH, (OPMYIUPOBATH ONMpPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIH TMPHU3HAK KJacCU(HUKAIIMKA, OCHOBAHUS
T71s1 000OIIIEHUSI M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30BLIBATEH CYKIACHUS: YTBEPAUTEIbHBIC



U OTpULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3UM U I[POTUBOPEYUS
B (aKrax, [aHHbIX, HaONIOACHUSIX U YTBEPKACHUIX, MpeajsaraTb KpUTEPUU
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

JIe1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeabCTBA MATEMATHUYECKUX  YTBEPXKIEHUU  (TpsAMbIlE U
OT TMPOTHUBHOTO), MPOBOAUTH CAMOCTOSATEIBHO  HECJIOXHbIE  JOKa3aTelbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh croco0 pelieHus ydeOHOU 3a7auM (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASAIINN ¢ y4ETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble ncciie1oBaTe I bCKHE JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK MCCJICAOBATCIbLCKHA HWHCTPYMEHT ITO3HAHHS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAaMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATh THIIOTE3Yy, apryMEHTHPOBATh CBOIO
ITO3UIINIO0, MHEHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MKy COOOM;

CaMOCTOSITCILHO (OPMYJIMPOBAaTH OOOOINCHUS MW BBIBOJBI 10 pPe3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAaHUS, OIEHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKE BBIJIBHIaTh
IPEIITOJIOKEHHUSA O €T0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unopmaumeii:

BBISIBIISITh  HEJOCTATOYHOCTh U M30BITOYHOCTh  WMHGOpMAIUM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BHIOWpaTh,  aHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITNIO Pa3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BBIOWpaTh (opMy TpeacTaBieHUsT MHGOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbie
3a/layu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAILIUH TIO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHMKaTHBHBIC YHHMBepPCaJibHbIe y4eOHbIC ACHCTBHS:

BOCHIPHUHUMATh W (OPMYJIHpPOBATh CYXKIECHHS B COOTBETCTBUU C YCIOBHSIMHU H
eI IMU OOILIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y MCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 XOAY PELICHUS 3a]a4l, KOMMEHTUPOBATh



[IOJIy4YECHHBIN PE3YyJIbTaT;

B XOZ€ OOCYXJEHHUs 3a/laBaTb BOIIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMbl, pelIaeMon 3a/layu, BbICKA3bIBaTh WJEH, HAIIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JPYyrUX YYacCTHUKOB JAHalIora,
O0OHapy’KHBATh Pa3IMYUE U CXOJACTBO IMO3UIIMMI, B KOPPEKTHOU PopMe HopMyaupoBaTh
pa3Horacus, CBOM BO3paKEHHUS;

MPEACTaBIATh PE3YyJbTaThl PEUICHUS 3aJaud, HKCIEPUMEHTA, HCCIEI0BaHuUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C Y4Y€TOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHIMBUYaTIbHOU pabOThI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboThl, pacpeieNsiTh BUIbI padoT, I0rOBapUBATHCSA, 0OCYKIATh MPOIIECC
U pe3ysibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYMNMOBBIX (QopMax paboThl (00CYyXkAeHHUS, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYPMBI U JIPYTHUE), BHIIOJHITH CBOIO 4aCTh PA0OTHI U KOOPJIMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMU KOMaH/Ibl, OLIEHWBATh KAYECTBO CBOET0 BKJIa/la B OOIIUMN
OPOIYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepPcCaJbHbIe yUeOHbIe [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAThH IUIaH, aITOPUTM PEIICHUs 3aJaud (WM €ro 4acTh),
BbIOMpATh CMOcO0 pelieHrus ¢ Y4ETOM HUMEIOIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh CHOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEIICHUU 3aJ]ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHON UEIU H
YCIOBUSIM, OOBSICHATH IMPUYUHBI JOCTHKEHUS WIM HEAOCTUKEHUS LIEJId, HAXOJUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC
Yuciia 1 BbIYMCICHUA

KBaapatHsiil kopenb u3 uncina. [lonstue o0 uppauronaabHOM uncie. JlecsaTuuHbIe
NpUOIMKEHUST HppalMOHAIBbHBIX YHcesn. CBoWCTBa apU(PMETUUYECKUX KBaJIpaTHBIX
KOpPHEH 1 UX MpUMEHEHHE K IPEeoOPa30BaHUIO YHCIOBBIX BBIPAKEHUN M BHIYMCICHUSIM.
JlenCTBUTENBHBIC YHCIIA.

Crenens C 1eNbIM ITOKa3aTeNeM U €€ cBoiicTBa. CTaHAapTHAs 3aNUCh YUCIA.

AJiredpanyecKue BbIPaKeHHs
KBanmpatHbiii TpéxdieH, pa3joXeHHE KBaJIpPaTHOTO TPEXWICHAa HAa MHOXXHTEIH.
Anrebpaundeckast ApoOb. OCHOBHOE CBOMCTBO anredpanyeckoit 1podu. CioxeHue,
BBIYUTAHKE, YMHOKEHUE, JISTICHNE anreOpandeckux Apoodeii. PanmoHanbHbIE BRIpaKECHUS
U UX IpeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opmylia KOpHEW KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHeHHM, CBOISIMXCA K JIMHEWHBIM M KBaJpaTHbIM. lIpocreimue
TIpOOHO-paIMOHANIBHBIE YPABHEHHUS.

['paduueckass uHTEpIIpeTalvsi ypaBHEHUM C JABYMS TEPEMEHHBIMH M CHCTEM
JMHEWHBIX YPAaBHEHUH C ABYMs NIepeMeHHbIMU. [IpuMephl perieHnst CUCTEM HEJIMHEMHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1a4 aNreOpandeckKiuM CIIoCOOOM.

HucioBple HEpaBEHCTBA W HMX CBOWCTBA. HepaBeHCTBO ¢ OQHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOW nepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOYyHKIUA

[Tonsitue ¢Qynknuu. O6macTh ompeneseHUsT U MHOXKECTBO 3HAYCHHUH (YHKITHH.
CriocoObl 3aaHus PYHKITHIA.

I'padux dynkumu. Utenue cBoiicTB Gynkmuu no e€ rpaduky. [Ipumeps! rpadgukos
(GyHKITUH, OTpakaloNIUX peaTbHbIC MPOIIECCHI.

DyYHKITNH, OTMCHIBAIOIIHNE MPSAMYIO B 00paTHYIO MPOIOPIIMOHATBHBIC 3aBUCUMOCTH,
ux rpapuxn. Oynkiun y = X2,y = x3, y =Vx, y=|x|. ['paduueckoe pemeHne ypaBHeHHit
Y CUCTEM YPAaBHEHHUM.

9 KJIACC
Yucia 1 BBIYUCTICHUSA

PanyionanbHble uucna, UpPpalMOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEYHBbIE
JecATUYHbIEe TpoOU. MHOXKECTBO JAEHCTBUTENBbHBIX YHCEIN, JACHCTBUTENIbHbIC YMCA KaK
OeCKOHEUHbIE JecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JI€MCTBUTEIBHBIX YUCEII U KOOPIMHATHON MPAMOM.



CpaBHeHue JNENCTBUTENBHBIX quced, apumeTniecKue JNEUCTBUSA
C JEUCTBUTEIbHBIMU YHCIIAMM.

Pa3smepsl  OOBEKTOB  OKPYXKAlOIIET0  MHUpPA,  JJIUTEIBHOCTh  MPOLECCOB
B OKpPYXKaIoIlleM MUPE.

[TpubnuxéHHoe 3HAYEHUWE BEJIMYMHBI, TOYHOCTh HpuUOIMKeHus. OKpyrieHue
yucen. llpuknaka u olieHKa pe3yJbTaTOB BEIYUCICHHI.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelleHue ypaBHEHUH, CBOJMILIMXCSA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHHI, CBOASLIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. I[Ipumepbl pemieHHs ypaBHEHMH TPETbE U UYETBEPTOMU
CTEINEHEN pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemenue apoOHO-pallMOHAIBHBIX ypaBHEHWH. PerneHue TEKCTOBBIX —3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHue c JByMsi nepeMeHHbIMM W ero rpaduk. Pemienue cuctem naByx
JUHEWHBIX YpaBHEHUW C NIByMs NEPEMEHHBIMH. PenieHne cucTeM ABYX YpaBHEHHH,
OJTHOM3 KOTOPBIX TMHEHHOE, a APyroe — BTOpoii crenenu. [ papuueckas UHTEpIpeTaIus
CUCTEMBI YPAaBHEHHUM C IBYMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1au aareOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mMHEWHBIX HEPABEHCTB C OJHOM INEpeMEeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHON mepemeHnHoi. KBanpaTHbeie HepaBeHcTBa. [ paduueckas
UHTEpIIpEeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMM.

DOyHKIUA
Ksanpatnunas Gynknusi, e€ rpaduk u cBoiictsa. [lapabosa, KoopIMHATH BEPIIUHBI
napaboJibl, 0Ch CAMMETPHH MapadoJIb.
o £ —
I'padukn dynkumit: y = Ax, y= kx+b, y= =, y= x3,y = Vx, y = |x],
X
Y UX CBOWCTBA.

YucoBbie MOCJIEA0BATEILHOCTH U IIPOIPECCHHA

[lonsiTHe YKMCIIOBOM  MOCJIEAOBATENBHOCTH. 3aJlaHUE  MOCJIEI0BATEIbHOCTU
peKyppeHTHO# dopmynon u Gopmymoi N-To wieHa.

Apudmernyeckas W TeoMmMeTpuueckas mporpeccud. Dopmynbl N-To  YieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N3o00paxenne uieHOB apuMETHUECKON U T€OMETPUUECKOUN MPOrpeccuil TouKaMu
Ha KOOPJMHATHOW TIJIOCKOCTH. JIMHEHWHBIM M OSKCIOHEHIMAIbHBIM pocT. CIIOKHbBIE
MPOLICHTHI.

IHNPEJIMETHBIE PE3YJIbTATHI
IIpeameTHBIe pe3ynbTaThl OCBOSHHS MPOrPAaMMBI Y4eOHOro Kypca K KOHILY
oOyueHus B 8 kjacce:

Yuciaa ¥ BbIYHCJIEHUS
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Hcnonb30BaTh HayajabHbIEC IIPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YHUCET
IUISl CPaBHEHMsI, OKPYTJIEHUS W BBIYUCICHHMH, HM300paxaTh JEWCTBUTENIbHBIE YHCIIA
TOYKaMHU Ha KOOPIAMHATHOU IPSIMOMU.

[IpuMeHsAT, MOHATHE AapU(PMETHYECKOr0 KBAJAPATHOTO KOPHS, HAXOIWTh
KBaJIpaTHbIE KOPHHU, MCHOJb3YySd HpPH HEOOXOAMMOCTH KaJbKYJSTOpP, BBINOJIHATH
npeoOpa3oBaHusl BbIPAKEHUN, COJIEpKAIUX KBAJpaTHbIE KOPHH, MUCIOJIb3Ysl CBOWCTBA
KOpHEM.

Hcnonb30BaTh 3aMCH OOJIBIINX M MAJIbIX YUCEN C MOMOIIBIO AECITUYHBIX ApoOeit
u crernenent uncina 10.

AJiredpanyecKue BbIPaKeHHs

[IprMeHsATh TOHATHE CTENEHHU C IIeJIBIM MTOKa3aTesIeM, BBIMOIHATH IPeoOpa3oBaHuUs
BBIPQYKEHU M, COJIEpKAIIUX CTENIEHH C LIeJIbIM NTOKa3aTesIeM.

BbINONMHATE  TOXJIECTBEHHBbIE MPEOOpPa30BaHUsl  PALMOHANBHBIX  BBIPAXKECHHI
Ha OCHOBE IpaBWJI ICUCTBUI HAJl MHOTOWICHAMH U aJIreOpanyecKUMH IPoOsMHU.

PackiiagbiBaTh KBapaTHBINA TPEXWIEH HA MHOKHUTEIH.

[IpumensTr mnpeoOpa3oBaHMs BBIPAXKEHUN JJIi pEIICHUs pPa3IMYHbIX 3ajad
U3 MaTeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHEWHBIE, KBaJgpaTHbICE YpPAaBHEHHMS U pPaLMOHAIbHBIE YPaBHEHU,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU.

[IpoBOaUTE MpOCTEUIINE UCCIECIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHUMW, B TOM
yyclie ¢ NpUMEHEHHeM rpaduyecKux NpeAcTaBlieHui (ycTaHaBIMBaTh, MMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUN PEUICHHUS, €CIIM UMEET, TO CKOJIBKO, ¥ TIPOYEE).

[TepexonuTh OT clIOBECHOM (POPMYIUPOBKH 3a7a4uu K €€ anreOpandecKord MOICIH
C IIOMOIIBIKD COCTaBJICHUSI YPABHEHUS WJIM CHUCTEMbl YpPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLICHKH, peIIaTh
JUHEWHBIC HEPABCHCTBA C OJHON IMEPEMEHHOW M WX CHUCTEMBI, J1aBaTh IpadUuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUA

[lorumaTe W UCMONB30BaTh (PYHKIMOHAIBHBIC TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O3HAUEHUsS), OMNpPENeNsATh 3HaYeHHe QYHKIMH TO0 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINH 10 € rpaduKy.

Ctpouts rpad Ky d51eMEeHTapHBIX PYHKITUN BUA:

y=2,y=x% y=x3y= X y=|x|, onucsiBaTh CBONCTBA YHCIOBON (yHKIIHH
X

o e€ rpaduky.

[IpenmeTHbIE pE3yJbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

Yuciaa ¥ BbIYHCJIEHUS
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CpaBHUBATH U yHIOPSAIOYMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIC YUCIA.

Boinonusate apudmeTnyeckue IEUCTBUS C pallMOHAIBHBIMUA YHCJIAMH, COYeTas
YCTHBIE W IIUCBMEHHBIE MNPUEMBI, BBIIOJHIATH BBIYUCICHUS C HPPALUOHAIBHBIMU
YHCJIaMHU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh  JE€UCTBUTENBHBIE UHCJA, BBINOJHATH NPUKUAKY pe3yjbTara
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate yMHENHBIE U KBaJApaTHBIC YPaBHEHUs, YPaBHEHUs, CBOSALIMECS K HUM,
npocTeie 1poOHO-pallOHaIbHbIE YPaBHEHUS.

PemaTte cuctembl ABYX JIMHEWHBIX YPAaBHEHUU C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHEUHBIM.

Pemare TekcToBBIE 3a/1auM anreOpanyeckuM CIIOCOOOM € MOMOIIbIO COCTaBICHHUS
YPAaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHUH C JIByMs [IEPEMEHHBIMHU.

[IpoBoaUTh MpocCTENIINE UCCIEI0BAaHUs YPABHEHUNW U CUCTEM YPaBHEHUW, B TOM
quclie ¢ NpUMEHEHHEeM rpaduyecKux TMpeacTaBiIeHuil (ycTaHaBIWBAThb, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHU PEUIEHHUS], €CIIM UMEET, TO CKOJIBKO, U IIpOYEE).

Pemartp nuHeliHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHHe
HEPaBEHCTB Ha YMCJIOBOW MPSAMOM, 3alIUCHIBATH PELICHUE C TIOMOILBI CUMBOJIOB.

Pemate cucTeMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh pELICHHE CUCTEMbl HEPABEHCTB HA YHCJIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUY PA3IUYHBIX 3a1a4.

DOYyHKIUA
PacrioznaBate  (GyHKIIMM M3y4eHHBIX BHJOB. [loKa3piBaTh CXeMaTHYECKU
pacoyioKeHHEe Ha KOOPAMHATHOM IJIOCKOCTH TpaduKOB (QYHKIUMH BUIA: Y = £X,

y= kx+b, y= f, y=ax?+bx+c, y= x3, y= VX, y=|x| B 3aBucumoctH
X

0T 3HaYeHUH K03(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DyHKITHH.
Ctpoutb 1 U300pakaTh CXeMaTUUEeCKH TpaduKU KBAAPATUYHBIX (PYHKIUH, OIMUCHIBATH
CBOMCTBA KBaIPATUYHBIX QYHKIIUN MO UX TpaPUKaM.

PacrioznaBate kBampaTuuHyio (yHKIMIO 1O ¢dopMyne, TPUBOIUTH IPUMEPHI

KBaIpaTUYHBIX QYHKIIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCJIEA0BATEILHOCTH U IPOrPecCum

PacriozHaBaTh apuMeTHUECKYI0O U T€OMETPUUECKYIO MPOTPECCUU TPU Pa3HBIX
crnoco0ax 3a/1aHusl.

BBITIOJTHATH BRIYHMCIICHHS C UCTIONB30BaHUEM (DOPMYT N-TO WwieHa apuMeTUIECKON
Y T€OMETPUYECKOU MPOTrPECCHM, CyMMBI MEPBBIX N YJIEHOB.

N300paxath 4ieHbl MOCIEI0BATEILHOCTH TOUKAMU Ha KOOPJUHATHON MIIIOCKOCTH.

Pemate 3amaum, cBsi3aHHBIE C YHMCIOBBIMHU IOCJIEA0BATEIBHOCTAMHU, B TOM YHUCIIE
3a/1aud U3 peajbHOM JKU3HU (C UCIIOJIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(TembI) Kypca 4acoB co/iep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opMyIHpPOBATH ONpPeAeeHre KBaIPaTHOTO KOPHS

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucne. /lecsTuuneie
PUOIIKEHUS
MppaloOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIC
yucia. CpaBHEHUE
JEUCTBUTEIBHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBagpaTHbie KOpHU

[IpeobpazoBanme
YHUCJIOBBIX
BBIPAKCHHUI,
cozieprKalmx
KBaJpaTHbIE KOPHU

KBaJ[PaTHBIX KOPHEU.

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCTOJIB3YS TIPU HEOOXOIUMOCTH KAJBLKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSMHU.

CpaBHUBATBH U YNIOPAAOYUBATH PAllMOHAJIBHBIE U
UPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJPATHBIX KOPHEN.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOUHBIE U
npuOmmkEHABIC KOpHU Tpu @ > 0.

HccaenoBathb CBOMCTBA KBAAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE HIKCIIEPUMEHTHI C UCIIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Joka3bIiBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH Npeodpa3oBaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUYECKUX U PU3HYECKUX POPMYII.

Bo1unc/IATh 3HAYEHUs BBIPAXKEHHM, COAEPKAIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTH
KQJIBKYJISATOP.
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Hcnmosb30BaTh B X0/1€ PELICHUS 3a]1a4 DJIIEMEHTAPHBIC
IPE/ICTaBIICHUs, CBA3aHHBIEC C TPUOIMKEHHBIMUA 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKU

Yycia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrerneHn ¢ eabIM
[MOKAa3aTeJIEM.

@opmMyJIMPOBATH ONpeAeIeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKa3aTesieM CranpapTtHas 3anuch IIpencraBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI
YHCIIA. B CTaHIapTHOM Bujie. CpaBHMBATD YKCJIA U BEJIMYUHBI,
Pa3meps1 00bekTOB 3aMMCaHHbIE ¢ UCTI0JIb30BaHUEM cTeneHu 10.
OKpY’KaIOLIEro Mupa Hcnonb30BaTh 3aNUCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX JUISL BBIPOKEHUS Pa3MEPOB 00BEKTOB, IJTUTEILHOCTH
YaCTHI] MPOLIECCOB B OKPYKAIOLLIEM MUDE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4Y€ECKOM (popme
00BEKTOB), Y WUTKOCTPUPOBATH IPHMMEPAMU CBOKCTBA CTEIEHU
JUTUTEITBHOCTD C LEJIBIM TIOKa3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKPY’KAIOLIEM MUpPE. | BBIPAYKEHUI, COAEPKAIINX CTENIEHHU C LIEJIBIM TTOKa3aTENIEM.
CBoiicTBa cTeNIEHU BoINOTHATH AeHCTBHUS C YUCIIAMU, 3alICAHHBIMU
C LC/IBIM IOKA3aTeJIEM | B CTaHJIAPTHOM BUJIE€ (YMHOKEHHE, JIEJICHUE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBaJIpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpakeHUs1. KBagpaTHbIi TPEXUIIECH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXUIIECH Paznoxenue PackiaabiBaTh HA MHOKHMTEJIM KBAIPATHBIN TPEXWIEH
KBaJ[paTHOT' O C HEOTPULIATENBHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anrebpanyeckue
BBIPAKCHUSI.
AnrebOpanueckas 1poOb

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B ajreOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu. CokpaiieHue
TpoOei.

CroxeHnue,
BBIUUTAHUE,
YMHO>KEHHUE U JIeTICHUE
anreOpanvaecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3anuceIBaTh anredpanyeckue Beipaxkenus. Haxoaurb
00J1aCTh ONpeIeTICHUS pallMOHATBHOTO BBIPAYKEHUSI.
BbINOTHATH YMCIOBHIC MTOACTAHOBKHA U BBIYHCSTD
3HauyeHue ApoOu, B TOM YHCIIE C OMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSTH €To Jisl TpeoOpa3oBaHus Ipooei.
BbINOTHATH JeHCTBHUSI C AITeOpanvIecKiuMH IPOOSIMHU.
[TpuMeHATh IpeoOpa30BaHus BHIPAKCHHUM JIJISI PEIICHHS
3ana4y. Beipaxkath nepeMeHHble u3 Gopmys (pu3nyeckux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIMH)

15




YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBagpatnoe
ypaBHeHue. Hemonnoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUH,
CBOJAIINXCS

K KBaJI[paTHBIM.
[IpocTetimue npodHO-
palLlMOHAJIBHBIE
YpaBHEHUSL.

Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
KBaJpaTHBIX
YpPaBHEHHM

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHMUS.

3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;
peliaTh KBaJApaTHble yPABHEHUS — IIOJIHBIC U HEIIOJIHEIE.
IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemiate ypaBHEeHHs, CBOISIIMECS K KBAAPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Ha0sropaTh 1 aHAIM3MPOBATH CBSA3b MEXKY KOPHSAMHU U
KodppUIIMeHTaMH KBAaIPaTHOTO YPaBHEHUSI.
®opmyaupoBaTh Teopemy Bueta, a Takke o0paTHyIo -
TEOpEMY, IPUMEHATH ITU TEOPEMBI [l PELICHUS

3a1ad4.

PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3a/1a4U
K anredpandeckoi MoIeNIi MyTEM COCTABIICHHS YpaBHEHUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C HCTOPHUE Pa3BUTHS aNreOphI

YpaBHEHHUs 1 HEPABEHCTBA.
Cuctembl ypaBHEHU I

13

JIuneitHoE ypaBHEHUE
C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN
B LIEJIBIX YKCTIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMHU.

CtpouTth rpadvku TUHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBbIE PeCypPChl.

Pa3ziuyaTth napajuiesibHbIE U EPECEKAIOIINECS PAMBIE
10 UX YPABHEHUSIM.

PemiaThb cucTEMBI ABYX JINHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHCTEM HEJIMHEHWHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YPaBHEHUS C IByMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUH C ABYyMs
IIEPEMEHHBIMU.
Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpaBHEHUM

PemaTp npocreinye CUCTEMbI, B KOTOPBIX OJTHO

Y3 YPAaBHEHUH HE SIBJISICTCS JIMHEWHBIM.

[HpuBoauTes rpaduyecKyr0 HHTEPIPETALUI PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHECHUMU
C IByMs IEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3aJa4H aJIre0OpanvyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoseie
HEPaBEHCTBA U UX
CBOICTBA.
HepaBeHcTBO ¢ 01HOM
IIEPEMEHHOM.
JIuneiinble
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuienue. CuctemMbl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOU MPSIMOM, T0KA3bIBATH
anreOpanveckKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPSAMOU
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C OZITHOY IIEPEMEHHON
Y VX pELICHHE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM
IIPSMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTp onpeieIeHUs
Y MHOXECTBO
3HAYCHUN ()YHKIIHMH.
CrniocoObl 3a1aHus
GyHKIHA.

I'paduk GpyHKIIHH.
CgoiicTBa QyHKIINH,
UX OTOOpakKeHHUE

Ha rpaduke

Hcnoab3oBaTh () YHKIIMOHATHLHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY.

Boruucasath 3HaueHust G yHKIUH, 3aJJaHHBIX (hOpMYyIIaMu
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJTBKYJIATOP);
COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku QyHKIUHN.

OnuckiBaTh cBOIicTBA (QYHKIIMM HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoas3oBaTh GyHKINOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBathb mpumepsl rpaukoB, OTPAKAIOUIUX PEAIbHbBIE
npoueccsl U sipjieHus. [IpuBoAMTH MPUMeEpPbI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMUA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHbIE IPOrPAMMBbI

JUTSI TIOCTpOeHUs TpaduKoB PYHKITUI ¥ U3yUEHHUS UX CBONCTB

O yHKIUY.
UricroBbie G yHKITAN

YreHue 1 moCTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoautsb ¢ moMmombio rpagpuka GyHKIMHA 3HAYEHUE OJTHON
Y3 pPaCCMATPUBAEMBIX BEJIWYMH MO 3HAYCHUIO IPYTrOM.
B HecnoxHBIX ciiydasix BbIpaxkaTh GOpMYyJ10i 3aBUCHMOCTD
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byHKINH,

MCKY BCIIMYMHAMU.

OTPAXKAIOLIUX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJIUYUHBI
peaJIbHbBIE IIPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.
OyHKIMH, Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
ONMCHIBAIOLIHE CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH
IpsIMYIO U OOpaTHYIO rpagukoB QyHKIMit BUaa:y = X2,y = x5, y = Vx, y = |x|
OPONOPUUOHAIIBHBIC Hcnoab3oBarth QYHKUMOHAJIBHO-TPaduUecKue
3aBUCUMOCTH, UX MpeACTABJIEHMS IS PEILICHUS U UCCIIEI0BAHNs YPABHEHUN U
rpaduku. CHCTEM YPABHECHUM.
I'padpuk dpyHkuun IIpuMeHaTH LM pPOBLIE pecypChl I IOCTPOSCHUS
y = X2 rpaduKoB (HyHKIIUH
OyHKIMH
y =Xy =
y =vx,y = |xl;
rpauyecKkoe pereHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpenue u 06001IeHNE [ToBTOpEHue Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMSI

OCHOBHBIX ITOHSTHM U
METOJIOB KypcoB 7/ 1 8
KJIacCOB, 0000IIIEHNE
3HAHUU

YyuCeJl, BBIYUCIEHUN, TpeoOpa30BaHUi BhIpaXKEHUH, pELICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JEUCTBUN U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCIECHUMN, TPEOOPA30BAHUL,
MTOCTPOECHUM.

PemaTe 3a1a4u U3 peaibHOM )KM3HU, IPUMEHATH
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MaTeMaTHUYeCKUEe 3HAHUS ISl PEIIeHUs 3a7a4 U3 IPYTUX
MPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPDABHUBATH, BLIOUPATH
CIOCO0bI PELICHUS 3a]a4n

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
PE3EPB 6
NTOT'O 108
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9 KJIACC

HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIE U
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEUCTBUTEIBHBIX
YHCEIT,;
JICHCTBUTEILHEIC
YHclia KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOIMThb 3HAYECHUS CTETIEHEN C LEJbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YMCEII B IPAKTUYECKON IESITEIbHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS 1EMCTBUTENIBHOIO YUCIIa PU PEIICHUU
3aaad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHIKY PE3YJIbTaTa BBIYMCICHUM, OUEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHUE BSIIMUHNHBDI,
TOYHOCTD
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIUYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOM CTETIEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rPpapuueckne
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
yYpaBHEHHsI, CBOJISAIIMECS K HUM, MPOCTeMIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
pa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekcTOBBIX
3a/1a4 aJire0pandecKkum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBI YPAaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHCHHH, B KOTOPBIX OJTHO YPABHCHHE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUIECKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJIeT0OBAHUS YPAaBHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
(GbOpMYITUPOBKH YCIOBHUS 33191 K aareOpandeckor MoIeau
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MAaTEMATHKU

23




3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCMOIb30BATh
JIuHeitnble JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAIPATHBIC HEPABEHCTRBA.
C OJTHOW EPEMEHHOMN PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJTyYEHHBIE PEIICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpadux u
cBoiicTBa. [lapabomna,
KOOPIMHATHI BEPIITMHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH TpadUKOB

dbyukuuid Buga: Yy = kx,y = kx + b,y = k_,y = X2
X
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CUMMETpPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y = kx,
y = kx + b,
k
y =
X
y = X,
y = x,
y =Vx,
y = [x]

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoAUTH NpUMePHI KBAPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PUUKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHOU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax’ + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOSHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

15

IlonsaTHe yncaoBoM
ITOCJICIOBATEIILHOCTH.
3aganue
I10CJICIOBATSIIHHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmMyIoii N-To YieHa.

Apudmernueckas u
reoMeTpUuYecKast
MPOTPECCUMU.
®opmyibl N-ro YieHa
apu(pMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
CTPOUTH pevyeBble BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEMN, 3 JaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
MJIOCKOCTH.
JInHEenHbIN U
YKCIOHEHIIHNAJILHBIN
pocT.

CI10XHBI€ IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOUYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 PEAIbHOM KU3HU, WLIFOCTPUPYIOIINE U3MEHEHUE

B apu(MEeTHUUECKOU MPOrPECCHH, B TEOMETPUUECKON
IpOrpeccun; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEIOBATEIIBHOCTAMU, B TOM YHUCJIE 3a1a4l U3 PEaIbHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(31EKTPOHHBIX TAOIUL, TPAPUUECKOT0 KAJIBbKYJISATOpA U T.I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTUS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cUcTeMaTHh3alusa 3HaHUH

18

Yucaa u
BbIYMCJIEHUA (3aI1KCh,
CpaBHEHUE, JICUCTBUS
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PEUICHUHN 3a7a4 U3 IPYyTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aAHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HAaTypaJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yKcia, apupMEeTUYECKU KBaAPATHBIA KOPEHb.
BBINOJIHATE AelicTBUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00BEM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa3ouparh peanbHble )KU3HEHHBIE CUTYAlIUH,
(opMyTHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTH pElICHUE, TPUMEHSISI MAaTEeMaTUYECKH ammapar,
HHTEPNPETHPOBATHL PE3yJIbTaT
AuredOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIPasKEeHUsI nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JIOTTYCTUMBIEC paImoHAIbHBIE BEIPAKEHUS W BHIPAKCHHSI C KOPHSIMH,
3HAYEHU) peaNn30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOYKUTEIH,

B TOM YHCJIE C UCTIOIB30BaHUEM (POPMYIT PA3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JIOIYCTUMBbIE 3HAUE€HUSI IEPEMEHHBIX JJIs1 JPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUHN, KOPHEM.

MopnesmmpoBaTth ¢ IOMOIIBIO (OPMYJI pealbHbIE IPOLIECCHI
U SIBJICHUS

DyHKIUU
(mocTpoeHue,
CBOMCTBA U3YYEHHBIX
yHKUMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIUS, TpadUK QYHKIIUH,
HYJIU QYHKIHUH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBRA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUSA, HaUOOJIbIIEE U
HauMEHbIIee 3HaYeHUs1 QYHKIIUH.

AHAJIH3MPOBATH, CPABHUBATH, 00CYK/AaTh CBOICTBA
GyHKUUN, CTPOUTH UX TPadUKH.

OnepupoBaTh NOHATUAMM: IPSMast TPOIIOPIIMOHATIBHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIUs, Tapaboiia, rurepooa.
Hcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOKCTB,
MIPOLIECCOB M 3aBUCUMOCTEM, JJIsl pelieHus 3a71a4 U3 APYTUxX
y4eOHBIX IPEAMETOB U PEATbHOM KU3HH; MOJAEJIUMPOBATH

C TIOMOIIIBIO TPa(UKOB PEATbHBIC IPOIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUYNHAMU

OBILEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102
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