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AHHOTaNUs K padoyeil mporpamMMme nmo marematuke 7-9 kjiacc

IIpeameTHas 00J1acTh: MaTeEMaTHKA U I/IHd)ODMaTI/IKa.

[Iporpamma o Maremaruke (ajredpa ¥ reoMeTpHsi) Ha YpOBHE OCHOBHOTO 0011Ier0 0Opa30BaHUs
COCTaBlicHA Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOU
porpaMMbl  OCHOBHOTO 00mIero oOpaszoBanus, mnpexacraBieHHbix B ®I'OC 00O, a Ttakxke
denepanpHOI pabodeli mpOrpaMMBbl BOCTIUTAHHSL.

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTrKe B /—9 kiaccax sSBISIOTCA:

— (¢opMHpOBaHNE IEHTPAIBHBIX MATEMAaTHYECKUX IOHATHH (YMCIIO, BETHMYUHA,

reoMerpuueckas (Qurypa, mepeMeHHas, BEpPOSATHOCTh, (QYHKIHS), 00ecneunBaroIINX
MIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MaTEMATHIECKOTO 00pa30BaHuUs 00YJaIOLIHXCS;

— TMoJBelleHUE 00YYaIOIIMXCsl Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMaTUKU U OKPY)KAIOIIEro MUpPA, IOHMMaHUE MATEMaTHUKU KaK 4acTU OOLIed KyJIbTyphl
YelI0BEYECTBA;

— pa3BUTHE WHTEIUICKTYyalbHBIX W  TBOPUYECKHMX CIIOCOOHOCTEH  OOydJaromuxcs,
MO3HABATENbHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHUM, KPUTHYHOCTH MBILIUICHHUS,
MHTEpeca K N3Y4eHHIO MaTEMaTUKH;

— ¢opmupoBaHue  (YHKIMOHAIBHOM  MaTeMaTHYeCKOM  TIpaMOTHOCTH:  yMEHHS
pacrno3HaBaTh MpPOSIBICHHUS MaTEeMaTHUECKHUX TIOHSATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUsAX U IPU U3yYEHHUH APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEN U 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX HA SI3bIKE MAaTEMAaTHUKU M CO3/1aBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHATh OCBOCHHBIH MaTeMaTHUYECKHIl ammapaT Jjs pelieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBaTb U  OLIEHUBATH  IOJIyYEHHBIE
pE3yJIbTaTHI.

OCHOBHBIC JIMHUHU COJIep)KaHUsI MPOTpaMMbI 1O Marematuke B 5-9 kiaccax: «Yucna m
BBIUHCTICHUSY, «Anredpa» («AnreOpandeckue BBIpaXEHUS», «YpaBHEHHS U HEPABEHCTBAY),
«DyHKIMNY, «I'eomerpus» («I'eomeTpudeckre GUIrypbl U UX CBOMCTBAY,

«3MepeHHne reoMeTpUYecKUX BEIHUYUHY), «BeposaTHOCTh M CTaTUCTHKay». JlaHHBIE JTUHUU
pa3BHUBAIOTCS MapajuIeNIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBUCHMO OJIHA OT JIPYTrOM, a B TECHOM KOHTAKT€ M B3aMMOJACHCTBHUH.

B cootBerctBun ¢ ®I'OC OO0 maremaTtuka siBiseTcsl 00sS3aTeIbHBIM yU4€OHBIM MPEAMETOM
Ha YpOBHE OCHOBHOTO 00111er0 00pa30BaHusl.

B 7-9 xmaccax MaremaTHKa TpPaAMIMOHHO H3Yy4aeTcsi B paMKax CIEIYIOIUX Yy4eOHBIX
KYPCOB:

«AnreOpa» (BKJIIOYasi 3JIEMEHTHl CTATUCTHKU U TEOPUU BepoATHOCTeH) u «I'eomeTpusi».
[Iporpammoii Mo mMaTeMaTHKe BBOIHMTCS CAMOCTOSITENbHBIN yueOHbINH Kypc «BeposTHOCTh U
CTaTHCTHKAY.

OO11ee 4yncCiIO YacoB, PEKOMEHI0BAaHHBIX JJIS U3yUeHHUs] MaTeMaTHKU (0a30BbIil ypOBEHb) Ha,
B 7 kmacce —204 vaca (6 gacoB B Hefneno), B 8 kinacce —170 gacoB (5 dacoB B Heieno), B 9
kiacce — 170 gyacoB (5 yacoB B HeIEIO).

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHU



JIMYHOCTHBIE Pe3yJibTAaThl OCBOCHHUS MPOrpaMMBbl 110 MATEMATUKE XapaKTEPU3YIOTCS:

— MaTPUOTHYECKOe BOCIIMTAHHE:

MPOSIBIICHUEM MHTEpECa K MPOILLJIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, [IEHHOCTHBIM
OTHOUIEHUEM K JIOCTH)KCHHUSIM POCCUMCKHMX MATEMATHKOB W POCCHUHCKOM MaTeMaTH4YECKOU
IIKOJIBI, K UCIIOJIh30BAHUIO 3THX JOCTH)KCHUN B IPYTUX HAayKaxX W MPUKIAIHBIX cepax;

— IpPakIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTECH TpakJIaHWHA W peaju3alid ero IIpas,
MPEJICTABICHUEM O MaTeMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TIPOLIETyp TPpakIaHCKOro oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITHYECKUX MPOOIEM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JIOCTHKCHHIMA
HayKH, OCO3HAHHEM BAKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B JIESITEIHbHOCTH YUYEHOTO;

— TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM NPAKTHYECKUX 3a7a4 MaTEeMaTH4YEeCKOH
HAIPaBIEHHOCTH, OCO3HAHUEM BXHOCTH MaTEMATHYECKOT000pa30BaHUs HAa MPOTSHKEHUN BCel
KU3HU JJI  YCHEIIHOM NpoQeCCHOHANbHON JAEATEIbHOCTH M Pa3BUTUEM HEOOXOAMMBIX

YMEHMH, OCO3HAHHBIM BBIOOPOM U TIOCTPOEHHUEM  HWHAMBUAYAJIbHON TPaeKTOPUU
o0pa3oBaHUsi W JKM3HCHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIICCTBEHHBIX
MOTPEeOHOCTEH;

— 3CTeTHYecKoe BOCIIMTAHHNE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY W 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, peIlIeHUH, pacCcyKIeHNH, YMEHUIO BUIETh MaTeEMaTUUECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

— LEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MPUPOAbI M OOILECTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKu Kak cdepbl 4YelIOBEYECKON MAESITeNbHOCTH, JTAloB €€ pa3BUTUS U
3HQUUMOCTH  JJI1  Pa3BUTHs  UUBWIM3ALMM, OBJIAJCHUEM  S3BIKOM MAaTE€MaTUKA WU
MaTeMaTUYeCKON KyJbTypoll Kak CpeICcTBOM IIO3HaHMSI MHpPA,OBJIAJIEHHEM MPOCTEHIINMU
HaBBIKAMU UCCIIEI0BATEIBCKON AESTEIbHOCTH;

— ¢u3nyeckoe BocnuTaHue, (pOpMHUpPOBaHUE KYJIbTYPbl 310POBbS U IMOLHMOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO NIPUMEHATh MAaT€MaTUYEeCKHE 3HAHUS B MHTEPECax CBOETO 3/I0POBBS, BEACHUS
310pOBOT0 00pa3a >KU3HH (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHUH U OTIbIXA,
perynspHas (puznueckas akTUBHOCTD), C(hOPMHUPOBAHHOCTBIO HAaBBIKA peiieKCcuu, TpU3HAHUEM
CBOETO IpaBa Ha OIMOKY U TaKOI'0 )K€ MpaBa JAPYyroro 4ejaoBeKa;

— JK0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTallMe Ha NPUMEHEHHWE MaTeMaTH4YeCKMX 3HaHMW Ui pelIeHHs 3aJauB 00JIaCTH
COXPAHHOCTH OKpYXarollel cpeapl, MIAaHUPOBAHMUS MOCTYIKOB M OLEHKH UX BO3MOXKHBIX
MOCJEACTBHM Ul OKpY’KaIOIIeH Cpelbl, OCO3HAHUEM TIJI00aJIBbHOI0 XapaKTepa SKOJIOTHYECKUX
npo0JieM U myTel uX pelieHus;

— ajanTanus K H3MEHAOIMMCS YCJIOBUSIM COLMATBHON M NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHSIX HEONPEICIIEHHOCTH, TMOBBIINIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO ACSITEIbHOCTh, B TOM UHCIIE YMEHUE YUUTHCS Y APYTUX
JtoJiel, mproOpeTaTh B COBMECTHOM JESATEIILHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIUHU U3
OTIBITA JAPYTHX;

HEO0OXOUMOCTbIO B ()OPMUPOBAHWU HOBBIX 3HAHUH, B TOM uHcie (HOpMyIHpOBaTh WJIEH,
HOHATHS, THIIOTE3bl 00 00BEKTaX M ABICHUSX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAaHUN 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAaIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TPeOYIOIIMHA KOHTpMEp, KOPPEKTUPOBaTh NPUHMMAEMblE PEIIEHUS U JeHCTBUS,
(bopMynHpOBaThH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.



METANPEAMETHBIE PE3YJIbTATBI
B pesynbrate OCBOEHHUS MPOrpaMMbI IO MAaTeMAaTHKE Ha YpPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHusi y oOyuatomierocsi OyayT cQOpMHUpPOBaHbI MeTalmpeIMETHbIE pPe3yJIbTaThl,
XapaKTEepU3yIOIIUeCs OBJIAJICHUEM YHHUBEPCAIbHBIMU I103HABATEIbHBIMU  JIEHCTBUSMU,
YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCUCTBUSAMU W YHUBEPCAIBHBIMHU PEryISITUBHBIMU
JICACTBUSMM.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIe Y4eOHbIe eiiCcTBUS

ba3oBble jiornyeckue 1eicTBU:

— BBIBJISTh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMaTHUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUW MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNPEACICHUS TOHSATHUH,
yCTaHABIIMBATh CYIIECTBEHHBI MpHU3HAK KiIacCU(UKALMKU, OCHOBAHUS JUIsl 0000IIEeHUs U
CPaBHEHHUsI, KPUTEPUU [TPOBOAUMOIO aHAIN3A;

— BOCHpPUHUMATh, (OPMYIUPOBATH M MPEOOpPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIC, EIMHUYHBIC, YaCTHBIC M 00IINE, YCIOBHBIC;

— BBIABJISTH MaT€MaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHS B
dakTax, JaHHBIX, HAOJIOJEHUAX W  YTBEPKICHUSIX, npeasiaraTb  KPUTEPHUH ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEHN M MPOTUBOPEUUIA;

— Jle7aTh BBIBOJBI C WCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJITIOUeHUN, YMO3aKIIOUSHHI 110 aHAJIOTUH;

— pa30bupaTh  JOKa3aTelnbCTBA  MATEeMAaTHYECKUX  YTBEpXKICHWHA  (IpsAMBIE H OT
MPOTUBHOTO), MPOBOJIUTH CAMOCTOATEIHLHO HECJOXKHBIE OKA3aTelNbCTBA MAaTEMaTHYECKUX
(akToOB, BBICTpaUBaTh apryMEHTAINIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS;

— BBIOMpaTh CHOCOO peuieHuss y4eOHOH 3amauu (CpaBHHBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOolee MOIXOMANIMA € Y4ETOM CaMOCTOATEIBHO BBIJEICHHBIX
KpUTEPUEB).

BbasoBble ucciaenoBarebCKue 1eCTBUA:

— HCIOJIb30BaTh  BOMPOCHI ~ KaK  MCCIEIOBAaTENbCKUI ~ HMHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (DUKCHPYIOIIHE MPOTUBOpPEUUE, MPoOIEMy, CaMOCTOSTENEHO
yCTaHaBIMBaTh MCKOMOE U JlaHHOE, (QOpPMHUpPOBaTH THUIOTE3Y, apPryMEHTHpPOBAaTh CBOIO
MO3ULUI0, MHEHMUE;

— IMPOBOAMUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIA HSKCIIEPUMEHT,
HEeOOJIbIIOE HCCIIEIOBAaHWE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4eckoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXy COOOI;

— caMmocCTosITeNbHO  (popmymupoBaTh 0000mIEHHST U BBIBOABI 1O  pe3ylbTaTam
IpOBEAEHHOTO HAOMIOJEHMs, MCCIEAOBAaHUS, OLEHUBAaTh JOCTOBEPHOCTh IOJIyYEHHBIX
pe3yJbTaTOB, BEIBOJIOB U 0000IEHUI];

— TMPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATh MPEINOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora c undopmanmeii:

— BBISBIATH HENOCTATOYHOCTH M M30BITOYHOCTH HH(GOPMAITUH, TaHHBIX,HEOOX OIUMBIX
TSl PEIIeHUs 3a7]a4H; BEIOWpaTh, aHATM3UPOBAaTh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH
UH(GOPMAIIHIO Pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

— BbIOHMpaTh popMy MpeacTaBiIeHUs HHPOPMAIUU U WIUTIOCTPUPOBATDH pelllaeMble3a1auu
CXeMaMH, JruarpaMMaMu, HHOU rpaduKoii U uX KOMOMHAIIMSIMH,

— OIICHMBAaTh HAJIEKHOCTh MHPOPMAIMHA TIO KPUTEPHSIM, MPEIIOKEHHBIM YIUTEICMIIHA
c(hOpMYyIIMUPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHHKaTHBHBIE YHHBepcajbHble y4eOHbIe JeliCTBUA:

— BOCHpPUHUMATH U (HOPMYITHPOBATH CYXKACHHS B COOTBETCTBUHU C YCIOBUSIMHU U IEISIMH
oOuIeHusi, SICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIXU MHCbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS MO X0y PEILICHUs 3a/1a4i, KOMMEHTUPOBATh

— TIOJIyYEHHBIN PE3yJIbTaT;

— B X0/€ OOCYXXIEHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOI TEMbI, TPOOIEMBI,



pemraeMoit 3a/1auu, BBICKAa3bIBaTh WJEH, HAIEJICHHBIC HAa NOUCK PEIICHHS, CONOCTABISATH CBOU
CYXJIEHUS C CYKIEHHSIMH APYIHX YYaCTHUKOB JHajora, OOHapy>XHBaTh Pa3U4ue U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popmMe GOopMyIHpPOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

— TIPEACTABIATH PE3yNbTaThl PELICHHS 3aJa4M, SKCIIEPHUMEHTA, UCCIEIOBaHUS, MPOEKTA,
CaMOCTOATENIFHO BBIOMpAaTh (OpPMAT BBICTYIUIGHHS € Y4ETOM 33/4a4 NpPE3EHTAUH U
0COOEHHOCTEHN ayAUTOpUH;

— IIOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHOW U MHIUBHUYaIbHON pabOTHIIIPpH
peleHn: yueOHbIX MaTeMaTHYECKUX 3a71ay;

— TPUHUMATH LIEJTb COBMECTHOHU JEATEIBHOCTH, TUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM
paboThl, pacmpenensTh BUABI PadOT, IOrOBapHBATHCS, OOCYXJAaTh MPOLECC U pe3yabTar
paboThI, 00001IaTh MHEHHS HECKOJIBKHX JIFOJICH;

— YydYacTBOBaTb B TpPYNNOBBIX (opmax paboTel (0OCyKAeHHs, OOMEH MHEHHIMH,
MO3TOBBIE IUTYPMBI M JIPyTHE), BBIIOJHATH CBOIO YacTh pabOTHl M KOOPIMHHUPOBATH CBOU
NeHCTBUSL C JPYTMMHU WIEHAMH KOMAaHbl, OLIEHWBATh KayeCTBO CBOErO BKJIaZa B OOLIHiA
HPOIYKT 110 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMHU B3aHMOICHCTBHSL.

PeryasiTuBHbIC YHHMBepCaJbHbIe y4eOHbIe NelCTBUS

Camoopranusauus:

— CaMOCTOSITEJIbHO COCTaBJATh IUIaH, ANTOPUTM pELIeHUs 3ajadyd (WIK €ro 4YacTh),
BBIOMPATH CIIOCOO pemIeHus ¢ y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

— BIJIAJIETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTara peleHUs
MaTeMaTH4YeCKOH 3a1a4u;

— IPEeIBHIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPU PELICHUH 3aJadd, BHOCUTH
KOPPEKTHUBBl B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

— OIICHMBaTh COOTBETCTBHME pe3yJibTaTa AESITENbHOCTHU MOCTaBJICHHOMN 1I€JIM U YCIOBHSM,
OOBSICHATh MPUYUHBI JOCTHKEHMS WM HE JIOCTIDKEHUS IeNM, HAXOJUTh OIIMOKY, JaBaTb
OLICHKY NPUOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3YJIBTATHBI

K koHiy oOyuenus B 7 kJjacce oOyyarolIMHCs MOJIYYHUT CIEAYIOUIHE IpeIMETHbIE
pe3yJIbTaThI:

Yuciia 1 BbIYHCICHUA

BoinonusATh, coderass yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmMeTnyeckue IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHusT 4MCIOBBIX BBIPAKEHUHN, NMPUMEHSATH pa3HOOOpa3HbIe CHOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYEHUH JApOOHBIX BBIPAXKEHUH, COJEp)KalluX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.

[Tepexoauth OT OJHOM (OPMBI 3aMUCH YKCEN K Apyrod (ImpeoOpa3oBhIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAIO0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BbINOMHATE MPUKUAKY U OLIEHKY pe3yJibTaTa BbIUYMCICHHM, OLEHKY 3HAaYeHHI YHCIOBBIX
BBIPaXEHUI. BBIOIHATE AEHCTBUS CO CTENEHAMU C HATYpaJIbHBIMU NOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKHUTENIN HATYpaJbHbIX YHCET.

Pemate npakTHMKO-OPMEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOILIEHUEM BEIUYHH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYUH, IPOLCHTAMH, HHTEPIIPETUPOBATh PE3YyIbTaThl PEIICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUS



Hcnonp3oBate anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IpoLecce
OCBOCHHMS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

Brmonsate npeoOpa3oBaHus 1IEJI0r0 BHIPAKEHHUSI B MHOTOWIEH NMPUBEICHUEM MOTOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXEHHME OJHOYICHA HAa MHOIOWIEH M MHOTOWICHA HAa MHOIOYJIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBISATh pa3ioXKEHUE MHOTOWIEHOB HAa MHOMKUTENIM C IOMOILIBIO BBIHECEHMS 3a
CKOOKM OOLIEro MHOKHUTEJS, TPYNIUPOBKU CJaraeéMblX, IPUMEHEHUs (HOpMyNl COKpaIEHHOIO
YMHOKCHHSL.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOWIEHOB JJIsl PpEILIEHUs pPa3IMYHbIX 3ajJady U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM NPAKTUKH.

Vcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHbIMU MOKa3aTeNAMU JJIsl IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OAHOM IMEPEMEHHOM, NPUMEHSS MpaBWwia NEpPexona OT
HCXOJHOIO YpaBHEHUS K PpaBHOCWIBHOMY eMmy. lIpoBepsaTh, fABI€TCA JIM 4YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUN U UX CUCTEM.

[ToxOupath mpUMepHI ap YUCE, SBISIOMIMXCS PEIICHNEeM JTMHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YypaBHEHUS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucremsl ByX JIMHEMHBIX YpPaBHEHUH C JBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpagu4ecKy.

CocTaBnsiTh U pemiaTh JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3aJla4d, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadd IOJYYCHHBIN
pe3yibTar.

DOyHKIUHA

N300paxarb Ha KOOpJIMHATHOW MNPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJbl, 3allChIBaThb UHWCJIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM IIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpJAWHATaM, CTPOMTH
rpaduxu muHenHbIX QyHKIMi. CTpouts rpaduk yHKINU y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCHUMOCTH MEXIY BETUYMHAMM:
CKOpOCTb, BpEMsl, PaCCTOSIHUE, LI€HAa, KOJWYECTBO, CTOMMOCTh, MPOU3BOJHUTEIBHOCTh, BPEMH,
00BEM paboTHI.

Haxonauth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumats rpaduueckuii crnocod MpeAcTaBiICHUs M aHaTU3a MH(OpMAIUH, U3BJIEKAaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOyyaromuicss MOJYYHUT CIEAYIOUIHE IpeIMETHbIE
pEe3yNbTaThI:

Yuciia 1 BbIYHCICHUSA

Hcronb30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YUCET JUIS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, M300pakaTh JEHCTBUTENbHbIE 4YMCIA TOYKAMHM Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATh TOHATHE apUPMETUYECKOTO KBAJPAaTHOIO KOPHS, HAXOIMTh KBaJpaTHBIC
KOPHHM, HCHOJb3ysl TMpPU HEOOXOAMMOCTH KaJIbKYJISTOP, BBIIOJIHATH IpeoOpazoBaHuUs
BBIPAKECHUM, COACPIKALUX KBAIPAaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBate 3anucu OOJBIIMX M MajbIX YHCEN C MOMOINBIO AECATUYHBIX IpoOel u
crenenel uucina 10.

Anredpanyeckue BbIPaKeHUS



[IpruMeHATh NOHATHE CTENEHU C IENbIM I0Ka3aTesIeM, BBINOJHATh NPEOOpa3OBaHUS
BBIPAXEHU, COEPIKALIUX CTENIEHU C LIEIbIM II0KA3aTENEM.

BbInonHATE TOXKIECTBEHHBbIE MPEOOpa30oBaHUs PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
NpaBWI JEHCTBUN HAJL MHOTOYWICHAMH M alreOpandecKuMu JpoOsMu.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpumensaTp mnpeoOpa3oBaHMsl BBIPAKEHWH JUIS PpEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKU.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarp nuHelHbIe, KBaApaTHBIC YPAaBHEHUS U PAlMOHAIBHBIC YPABHEHUS, CBOIALIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH IpOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHCJIIE C
OpUMEHEHHEM TpadUUecKuX TMpeACTaBICHUH (yCcTaHaBIMBaTh, MMEET JIM YpPAaBHCHHE WIIH
cucTeMa YpaBHEHUI peleHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[Tepexoauth OT clOBECHOH (OPMYTUPOBKM 3amaud K e€ anreOpandeckod MOJENIH C
IIOMOLIbIO COCTABJICHUS YPaBHEHHsS WM CUCTEMBl YPAaBHEHMM, MHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TIOJyYEHHBIN pPe3ysIbTar.

ITpyuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHHUS, OLIEHKH, PEIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, AaBaTh TIpaUUecKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHumath ¥ HKCHOJB30BAaTh (YHKUHMOHAJIbHBIE MOHATHS U SA3bIK  (TEPMMHBI,
CUMBOJINYECKUE OOO3HAUEHHUs), OINpPENEATh 3HAueHHE (YHKUMU IO 3HAUEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

CrpouTsb rpaduku dJIeMEHTAPHBIX (YHKINN BUIA:

y=k/x, y=x2, y =x3,y = [x|, y = VX, OnHCHIBaTb CBOMCTBA YHCIOBOH (YHKIMHU MO €&
rpaduxky.

K koHiy oOyuenus B 9 kJjacce oOyyaromuicss HOJIYYHUT CIEAYIOLIHE IpeIMETHbIE
pe3yJIbTaThI:

Yuciia 1 BbIYHCICHUA

CpaBHUBATh U YIOPSAIOUYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonusaTe apupmeTnueckue NeiCTBUS ¢ PallMOHATIBHBIMHM YUCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BBIYUCIICHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxoauTh 3HaueHus CTENEHEN C LEIbIMUA NOKA3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyrisiTh NEHCTBUTENbHBIE 4YHCIIA, BBINOJIHATH INPUKHUIKY Ppe3yjbTaTa BBIYMCICHUM,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHeWHble W KBaJpaTHbIE YypaBHEHUS, YpPaBHEHHUS, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemarb cuctembl JBYX JIMHEHHBIX YpPaBHEHUH C ABYMs NEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.

Pemarp TekcToBble 3aJauM ainreOpandeckuM CrocoOOM € MOMOUIbIO COCTaBJICHHS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBOINTE MpOCTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUMW, B TOM YHCIIE C
OpUMEHeHHEeM TpadUuecKuX TMpeACcTaBlIeHUil (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WM
CUCTEMa YpaBHEHUM pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh peIIeHUE
HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alIUCBHIBATH PEILIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cucTtemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CHCTEMbl HEPABEHCTB Ha YHMCIOBOM MpPSMOM,
3aMChIBaTh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PEILICHUN PA3IMYHBIX 3a7a4.

DOyHKIUHA



Pacno3HaBaTh (yHKIMU M3y4eHHBIX BUAOB. IIOKa3bIBaTh CXEMaTHYECKU DPACHOJIOKECHHE
Ha KOOPJAWHATHOM TUIOCKOCTH rpadukoB ¢pyHkimid Buma: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HaueHHii KO3((HIMEHTOB, OIHUCHIBATH
CBOMCTBA (PYHKITHIA.

Crpouth U H300pakaTh CXEMaTHYECKU IpaUKU KBaJApaTUUYHBIX (YHKLMH, ONMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHI MO UX IpaduKam.

Pacno3HaBaTh  KBaJgpaTHuHyl0 (QYHKIMIO 10  (QopMmyse, HPUBOAUTH IMPUMEPHI
KBaJPAaTUYHBIX QYHKUIUH U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIE10BATEIbHOCTH U POIPeCcCUH

Pacno3naBate apu(METHUECKYI0O U T€OMETPUUECKYI0 MIPOTPECCUU NPU Pa3HBIX CIOco0ax
3aJlaHuUs.

BbINONHATE BBIYUCICHHUS C HMCIOJIB30BaHMEM (OPMYN N-rO 4jieHa apu(METHUECKOW u
reOMEeTPUUECKOM TPOrpeccuii, CyMMbI IEPBBIX N UJIEHOB.

N300paxarh 4ieHbI OCIEI0BATENIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemate 3amaum, cBsi3aHHbIE C YUCIOBBIMH IOCJIEOBATEIBHOCTSAMHU, B TOM YHCIE 3a/1a4U
U3 peasIbHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUI).

®opmbl pabdoThl HA YpPOKe: KIacCHO-ypouHas (pa0oTa B mapax, B MalbIX Ipymmnax),
pa3HOYPOBHEBBIE 3a/IaHUs, TBOPUYECKHE 3aJaHUs, KOHCYJbTHPOBAHUE 110 BO3HHKINEH mpolieme,
JMCKYCCHsI, 3aHATHUSL MCCIIEOBATENIbCKOM NeATEIbHOCThIO; KOHKYPCHI; IPOEKThI MO Pa3IMuHON
TEMATUKE; POJIEBbIC UTPHl; HHTEIUICKTYAJIbHBIA MapagoH; HAyIHO-TIPAKTHYECKUE KOH(PEPEHIINH;
y4acTHe B OJMMIIMAAAX Pa3HOro ypOBHs; paboTa 10 MHAWBUAYAJIbHBIM IUIaHAM; COTPYIHUYECTBO
C IpYTHMH IIIKOJIAMH.
Texkymmii 1 HTOroBbIH (OPMbI KOHTPOJIS.

YCTHBIA OIPOC, TECTUPOBAHUE, CAMOCTOSTENILHBIE M MPOBEPOYHBIC pabOThI, TEKYIIUE U
YeTBEPTHBIE KOHTPOJIbHbIE PAOOTHI



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 364084756742163294038746300997604489167672715794
Bnageney Tonctoycosa Okcada MeTpoBHa

OeicTevTened C 06.05.2023 no 05.05.2024



http://www.tcpdf.org

		2023-11-02T18:14:39+0500




