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Anrebpa sBIAETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOmIero oOpa3oBaHHs: OHa
oOecrieunBaeT U3yuyeHHe IPYTUX JTUCIHILINH, KaK €CTECTBEHHO-HAYYHOT 0, TAK ¥ TYMAaHUTAPHOTO ITUKJIOB,
e€ ocBOeHHE HEOOXOOMMO IJIsl MPOJOJDKEHUS OO0pa3oBaHHs M B IOBCEIHEBHOH >XKu3HU. Pa3Buthe y
00yJaromuXcsi HAYYHBIX MPEICTABICHUN O MPOUCXOKICHUN U CYITHOCTH aIreOpanvecKux aOCTpaKIIHid,
CrIoco0e OTpaKEHHsSI MAaTEeMaTHYECKOW HAYKOW SIBJICHMW M TMPOILIECCOB B IMPHPOJE W OOIIECTBE, POJIH
MaTeMaTHYECKOTr0 MOCIUPOBAHMS B HAYYHOM TO3HAHUHM M B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHUIO
HAay4YHOIroO MHPOBO33pPCHUA M KAYCCTB MBbBIIIJICHUA, HCOGXOI[I/IMBIX 4 afgantagii B COBPEMCHHOM
nudpoBoM obrmiectBe. M3yueHue anreOpbl oOecreunBaeT pa3BUTHE yYMEHHUs HaOI0IaTh, CPAaBHHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBaTh CBOM JICHCTBHS M BBIBOJBI, (OPMYIHUPOBaTH yTBepkacHHs. OCBOCHHE Kypca anreOpsl
o0ecrieynBaeT pPa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOIUXCSA: OHM HCHOJB3YIOT ICTyKTHBHBIC H
MHAYKTHBHBIE pacCyXIeHHs, 0000IIeHne 1 KOHKPETH3aIHIo0, abcTparupoBanue 1 ananoruto. O0ydyenue
anreOpe MpeArnoiaraeT 3HauuTeNIbHbIA 00bEM CaAMOCTOSITEILHON JIEATEILHOCTH OOYUYAIOIIMXCS, TTOITOMY
CaMOCTOSITEIILHOE PEIICHUE 3a/1a4 SBIISICTCS pean3alueil AeaTeIbHOCTHOTO IPUHITUITA 00yYCHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «AunreOpa» sl OCHOBHOTO OO0IIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJCPKATeIbHO-METOAMYECKUEe JHHUM: «Unucaa ©  BBIYUCICHUSY,
«AnreOpaniuecKkue BBIPAKCHUS», «YpaBHCHUsS M HepaBeHCTBa», «DyHkium». Kaxkmas u3 3tux
COJICPIKATEIIbHO-METOJUUCCKUX JIMHUM pa3BUBACTCA Ha MPOTSHKCHUHM TPEX JIET U3YydYeHHs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JMHUSAMH. B Xome u3ydeHuss y4deOHOro Kypca OO0yYaromuMmcst
MPUXOAUTCH JIOTUYCCKHU paCCyKAaTb, UCIIOJIB30BATh TGOpeTHKO-MHO)KCCTBCHHI)Iﬁ SI3BIK. B CBsI3U ¢ 3TUM B
nporpaMMmy y4eOHOTro Kypca «AureOpa» BKIFOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TPEICTABICHHBIC BO
BCEX OCHOBHBIX pasfeliax MaTeMaTH4YeCKOro OOpa3oBaHWs M CIIOCOOCTBYIOIIUE  OBJIAJICHUIO
00yYaroIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTeMaTH4eCKOTO s3bika. ColepKaTedbHOH M CTPYKTYPHOM
0COOEHHOCTBIO YUEOHOT0 Kypca «AnreOpa» sBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Coz[epmaHHe A «Yuciia ¥ BEIUUCICHUA) CIIYKUT OCHOBOH JJISL )IaJII)HGfIHIeFO N3YUYCHUA
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOLIMXCS JIOTMYECKOrO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHUS T0JIb30BaThCsl AITOPUTMaMH, a Takke MPUOOPETEHUIO NMPAKTHUECKUX HAaBBIKOB, HEOOXOAUMBIX
IUIsl TIOBCETHEBHOM KHM3HH. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
CBA3aHO C paOuOHAJIBHBIMM W HPpalMOHAJIBHBIMHU 4YHCJIaMU, q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ 0
JeWCTBUTENIHOM 4HCJE. 3aBepIIeHHE OCBOEHHUS UHUCIOBOM JIMHUU OTHECEHO K cpelHeMy oOIeMy
00pa3oBaHMIO.

Copepxanue IByX anreOpanyecKux JMHUNH — «AnreOpanyeckue BBIpAKEHUS» U «YPpaBHEHUS U
HEPAaBEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYyYarOIIMXCS MaTeMaTH4YecKoro  ammnapara,
HEO0XOAUMOTO Ul PelIeHHs 3a/la4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro oOmiero o0pazoBaHHs Y4eOHBIH MaTepual TpYNIUPYETCS BOKPYT
paloOHaIbHBIX BhIpaKeHUU. AlreOpa 1eMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKH KakK S3bIKa JUIS MOCTPOCHHUS
MaTeMaTHYeCKUX MOJIE]el, OMHCAHUs IMPOLIECCOB M SIBICHUN peabHOro Mupa. B 3amaum oOydeHus
anreOpe BXOJIAT TakXe JalibHEiliee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJISi OCBOGHHUS Kypca MH(OpPMAaTHKH, U OBJIAJICHHE HAaBbIKAMM JEIYKTUBHBIX PacCyKICHUH.
[IpeoOpazoBanrie CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpaKEHHUs, CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATIBHO-TpAQUUECKOW JIMHUM HAIeIeHO Ha MOJy4eHHE OO0ydaroUMMUCS
3HaHUM O (QYHKUMAX KaK BaKHEHMIeH MaTeMaTHYecKOW MOAENTH MJsi ONMCAHUS U HUCCIeIOBaHUS
Pa3HOOOPAa3HBIX MPOIECCOB M SIBJICHWHM B Mpupojae M odOmiectBe. M3ydueHne marepuana crocoOCTBYET
pPa3sBUTHIO y OOYYAIONIUXCS YMEHHS HCIIONB30BATh pa3jIMYHbIC BBIPA3UTENBHBIC CPENCTBA S3bIKA
MaTEMaTUKHU — CJIOBCCHBIC, CHMBOJIMYCCKUC, rpa(l)l/mecxne, BHOCHUT BKJIad B (I)OpMI/IpOBaHI/IC
IIPEACTABJIICHUH O POJIM MAaTEMAaTUKU B PA3BUTUU LIUBWIA3ALUU U KYJIbTYPBI.



CormacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaeTcsi yuyeOHBIM Kypc «Aurebpa», KOTOPBIH
BKJIIOYAET CJIEQYIOLIME OCHOBHBIE pa3feiibl coaepkaHus: «Hucia v BBIMMCICHUS», «Anredpanyeckue
BBIPAKCHU», Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha uzydenune yue6HOrO Kypca «Anredpa» orBoautcs B 8 kiacce — 102 yaca (3 gaca B HeZIenio).

COJEP)KAHUE OBYYEHMUA 8 KJIACC

Yuciia 1 BbIYMCICHUS

KBagpatHsbiii kopeHb u3 umncina. [lonsatue o0 uppanuoHanbHOM yucie. JleciTuuHble NPUOIMKEHUS
uppanroHambHBIX uHced. CBoiCTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEW W MX TNPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN U BBIYUCICHUSAM. J[eficCTBUTENbHBIEC YHCIA.

Crenens ¢ 1enbpIM ITOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YKUCa.

Auaredpanyeckue BbIpaKeHHs

KBanpaThblil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanueckast qpoOb. OCHOBHOE CBOMCTBO aireOpandeckoil npoou. CroxkeHue, BbIUUTAHUE,
YMHOKEHHeE, JeJIeHne alreOpandeckux aApooeil. PanrionanbHble BIpaKeHHsI U UX IpeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaIpaTHOro ypaBHeHHs. Teopema Buera. Pemenwue
YpaBHEHH, CBOJIIINXCS K TMHEHHBIM U KBaApaTHEIM. [IpocTreiimme 1poOHO-paliioHanbHbIe ypaBHEHHUS.

I'paduueckas uHTEpHpETaNNs YPABHEHHIA C IBYMS ITEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHHHA
C IByMs iepeMeHHbIMU. [IpuMepsl perieHns cucTeM HETMHENHBIX YPAaBHEHUM ¢ JByMs [IEPEMEHHBIMU.

Perienue TekcTOBBIX 3aau alreOpandeckuM CriocoOOM.

HucnoBble HEpaBEHCTBA U UX CBOMcTBAa. HepaBeHCTBO ¢ OQHOM nepeMeHHOU. PaBHOCHIIBHOCTH
HEpaBEHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM NepeMeHHOW. CUCTEMBI JTMHENHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

DOyHKUMH

[Tonsitue Qynkiuu. O6macTh ONpeAesieHns] 1 MHOXKECTBO 3HaUeHUH GyHKunu. CriocoObl 3a1aHus
GyHKIUI.

I'paduk dynkuuu. Urenue cBoiictB ¢yHKiuu no e€ rpadguky. Ilpumepsl rpadukos ¢yHKIUM,
OTPaXKAKOIINX PEATBHBIE IPOLIECCHI.

OyHKIUY, ONHMCHIBAIOIIKE MPAMYIO U OOpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, UX TpaUKH.
OyHkIMU y =x2, y =x3,y = x, y=|x|. I'papuueckoe perieHne ypaBHEeHHI U CCTEM YpaBHEHUII.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3y/IbTaThl OCBOEHUS NMPOrpaMMbl y4eOHOTo Kypca «Anredpa» XapaKTepu3yloTcs:

1) naTpuoTnYecKoe BOCIIMTAHME:

MPOSIBJIEHUEM MHTEpeca K NPOLNUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KEHHMSM POCCHHCKUX MATEMATHKOB M POCCUMCKONM MAaTE€MaTW4YeCKOW WIKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax U MPUKIIAJHBIX cepax;

2) rpaIaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHWIO OOS3aHHOCTEM TpakJaHWHA U peanus3aluu ero Ipas,
MIPE/ICTaBJICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
nporenyp TpakJaHCKOro ooOmiecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXJIEHHIO
THYECKUX NPOOJIEeM, CBS3aHHBIX C NPAKTUYECKUM IPUMEHEHHEM JOCTI)KEHUH HayKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:



YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE€ B pEUICHUM MPAKTUYECKHX 3a1ad MaTeMaTU4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYeCKOro 0Opa3oBaHUs Ha MPOTSHKEHUU BCEU JKU3HU
JUIS YCHEITHON TPOo(eCCHOHANBLHOW NEATETHbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BEIOOPOM U MOCTPOCHHEM HHIMBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U )KU3HEHHBIX IUIAHOB C y4ETOM
JIUYHBIX UHTEPECOB U O0ILIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTaHME:

CIIOCOOHOCTBIO K AMOLMOHAIIEHOMY M 3CTETUYECKOMY BOCIPUATHIO MATEMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKICHUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MTO3HAHUSA:

OpHUEHTAIlMeH B JEATeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MpPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YEIIOBEKA, IPUPOJIBI U OOIIECTBA, TOHMMAHUEM MAaTEMaTUYeCKOW HAYKH Kak
cdepbl YeIOBEYECKON NESITeNLHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHUS IMBUIIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKHM M MAaTEMAaTHYECKOW KyJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHpA,
OBJIAJICHUEM MPOCTEHIIMMHU HABBIKAMU UCCIIEA0BATEIbCKOM AESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOpMUPOBAHHE KYJIbTYPbI 310POBbS M 3MOIHOHAJIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEpPECaxX CBOETO 3/10POBbS, BEACHUS
3I0pOBOT0 00pa3a »KHU3HH (3J0pOBOE MHTaHWE, COANAHCUPOBAHHBIM PEKUM 3aHATUH U OTAbIXA,
peryispHas pu3HUYecKas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe MpaBa JAPYroro YeiIoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpUEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWW [UIsl pelIeHHus 3aJady B 00JacTu
COXPAHHOCTH OKPY’KaIOIIeH Cpelbl, MJIaHUPOBAHUS MMOCTYIIKOB M OIICHKHA MX BO3MOXHBIX MOCIEACTBUMN
JUTSL OKpY)KAloIeh Cpelibl, OCOZHAHUEM TJI00aIbHOTO XapaKTepa SKOJOTUUECKHX MPOoOJIeM W MyTel Hx
perieHus;

8) amanTanus K H3MEHSIOUMMCSI YCJIOBUSIM COIMAJILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHMSX HEONPEIEIEHHOCTH, IOBBILIEHUIO YPOBHA CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Y APYTHX JIIOJEH,
npuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIE 3HAHUSI, HABBIKU M KOMIIETEHIIUU U3 OMBITA JIPYTUX;

HE00XO0IMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM Yucie (HOPMYIUPOBATh UAEH, TOHATHS,
TUMOTE3bl 00 OOBEKTaxX M SBIEHUSAX, B TOM 4YHCIIE paHee HEM3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaI[MI0, BOCIPHUHUMATh CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOMINH KOHTPMEP, KOPPEKTUPOBATH MTPUHUMAEMBbIEC PEIICHUsI U IeHCTBUS, (HOPMYIUPOBATh U
OLICHUBATh PUCKU W MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
IMo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE AelCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:
® BBISBISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATHUECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUH MEXIy TMOHATUAMHU, (HOPMYIHUPOBATH OMPEIEICHUS TMOHSATHI, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JIsi 000OIIEHNS U CPaBHEHUS, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;

® BOCHpHUHHMATh, (QOPMYIHpPOBATH U MPEOOPa3OBBIBATH CYXKIACHHUS: YTBEPAUTEIbHBIE U

oTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBISBISTH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTUBOpeuYus B (hakrax,

JaHHBIX, HAOJIONEHUSAX U  YTIBEPXKACHHUAX, TMpeajaraTb KpPUTEpUU JJIs  BbISBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;



JiefaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3bupaTh JOKa3aTelnbCTBA MAaTEMaTHMUYECKUX YTBEPKICHUH (MpsiMble M OT HPOTHBHOIO),
IIPOBOJIUTh  CAMOCTOSITENIbHO ~ HECJIOXHBIE  JIOKAa3aTelbCTBA MaTeMaTH4YeCKHX  (DaKToB,
BBICTPAMBaTh apryMEHTAllMI0, MPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBBIBATbH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpPATh CIIOCOO pelIeHus y4eOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BAapHAaHTOB pELICHUS,
BbIOMpATh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTEIBHO BBICICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarTelibCKHue AeiCTBHS.

HCIIOJIb30BaTh BOIPOCHI KaK HMCCJCIOBATCIIBCKUI WHCTPYMEHT ITO3HAHUsA, (POPMYITHpPOBATH
BOIPOCHI, (PUKCUPYIOIIHE POTHBOPEIHE, IPOOIEMY, CAMOCTOSITEIILHO YCTaHABIMBATH HCKOMOE
Y JaHHOE, POPMHUPOBATH TUIIOTE3Y, ApT'yMEHTUPOBATh CBOIO MO3UIUIO, MHCHHE,

MIPOBOJIUTH [0 CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIIEPUMEHT, HEOOIBIIOEe
HCCIIC/IOBAaHUE IO YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENILHO (hOpMyJIHpOBaTh OOOOIMIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO
HAOJII0ICHU I, UCCIICJIOBAHMSI, OIICHIUBATH JJOCTOBEPHOCTD IMOTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011eHMIT;

MIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCA, & TAK)KE BBIIBUIATH IPEINOI0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMALMH, AAHHBIX, HEOOXOIUMBIX JJIS
pellIeHns 3a/1a4H;

BbIOMpPATh, AaHAJTU3UPOBaTh, CUCTEMATH3UPOBaTb M  MHTEPIPETUPOBATh  HMH(OpMAIIIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (QopMy HpelcTaBieHUs HHGOPMALMM W WUIIOCTPUPOBATH pEIIAaeMble 3aJauyu
cXeMaMH, AMarpaMMaMiy, HHOHM rpadukoil 1 uX KOMOUHAIUAMU;

OLICHHMBATh HAAEKHOCTh HMH(GOPMALMU 1O KPUTEPHUSM, MPEAJOKEHHBIM YUUTEJIEM WIU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJBHBLIC yqeﬁm,le JelCcTBHUA:

BOCTIPHHUMATH ¥ (POPMYIIMPOBATH CY)KACHUS B COOTBETCTBUH C YCIOBHUSAMH M LETSIMHA OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)XaTh CBOIO TOYKY 3pPEHHs] B YCTHBIX M NHUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMS [0 XOY PEIICHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3ysbTar;

B XO/e OOCYXIEeHMsA 33aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, HpOOIEMBI,
pemaeMoil 3ajauu, BbICKa3bIBaTh WU, HAIEJIEHHbIE HA MOUCK PEIIEHUs, CONOCTaBIATh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYIMX yJaCTHUKOB JMAJIOra, OOHAPYXKHUBATh Pa3InYMe U CXOJICTBO
MO3UIINH, B KOPPEKTHOU opme GopMyTHupoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS,
MPEICTAaBIATh PE3YJIbTaThl pEIIeHHUs 3aJadd, OAKCIEPUMEHTa, WCCIEIOBaHMs, IPOCKTa,
CaMOCTOSITENTFHO ~BBIOWpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a7ad TPE3CHTAlMH |
0COOEHHOCTEN ayAuTOpUH;

MOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYalTbHOH pPabOTHl IpH
pemeHnH yaeOHBIX MaTeMaTHYECKHX 3a71ay;

MPUHUMATD 11€JIhb COBMECTHOH AEATEIbHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN pabOTHI,
pacripenenath BHABI pabOT, JOTOBApPHBATHCSA, OOCYXKAATh TMPOLECC U Pe3yabTaT padOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMEI;



® yYacTBOBaTh B TPYMIOBBIX (opMax padoThl (0OCYXACHUS, OOMEH MHEHHSMH, MO3TOBBIC
IITYpPMBl M JAPYTHE), BHINOIHATH CBOI 4YacTb pabOThl U KOOPAMHHPOBATH CBOM JCUCTBUS C
JIPYTMMU 4YJieHAaMH KOMaHbl, OLEHUBAaTh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA NPOAYKT IO
KpUTEpUsiM, cHOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:
® CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, QJITOPUTM pElIeHUs 3ajaud (WU ero 4acTh), BHIOMpaTh
crocod pemieHuss ¢ y4ETOM MMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:
e BJIAIETh CHOCO0AMHM CaMONPOBEPKH, CAaMOKOHTpOJIA Tpolecca M pe3yibTaTa pelIeHHS
MaTeMaTHUECKOM 3a1a4mu;
® [IpeABUJAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTHh IpU PELIEHUH 3aJauyd, BHOCHUTH
KOPPEKTUBBl B JESITEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAaMIEHHBIX OLINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OICHMBaTh COOTBETCTBUE pe3yjbTaTa [EATEJIbHOCTH MOCTABIECHHOW LEINM M YCJIOBHSIM,
OOBSICHATH PUYUHBI JOCTH>KEHUS WITH HEJJOCTIDKEHUS 1I€JIH, HAaXOIUTh OIINOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.
HNPEIMETHBIE PE3YJIBbTATHBI

K xoniy 00yuenus B 8 kj1acce 00y4aromuics moiayquT CIeAyIOIIre PEAMETHBIC PE3YIbTaThI:

Yucna v BbIYMCICHUSA

Hcnonb30BaTh HayalbHBIE NMPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YUCEI ISl CPAaBHEHUS,
OKpPYTJICHUS ¥ BBIYMCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIIa TOUKAMH Ha KOOPIUHATHON MPSIMOI.

[IpumeHsTh TMOHATHE apU(PMETHUECKOTO KBAJpPAaTHOTO KOPHS, HAXOOUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TP HEOOXOJMMOCTH KaJbKYJIATOP, BBINOJHATH MPEe0Opa30BaHUsl BBIPAKEHUH, COIEPIKALIUX
KBaJIpaTHbIE KOPHHU, UCIOJIb3YysI CBOWCTBA KOPHEH.

Vcnonb30BaTh 3amucu OONBIIMX M MajbIX YHCET C MOMOILBIO JECATUYHBIX ApoOed M cTemneHei
gucina 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHATh MOHATHE CTENEHU C IeNbIM MO0Ka3aTesIeM, BBINOIHATh MPeoO0pa3oBaHMsl BbIpaKEHUH,
COJIEPIKAIIMX CTENIEHH C LENBIM MOKA3aTEIIEM.

BBINONMHATE TOX/IECTBEHHBIE NPE0Opa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN Ha OCHOBE IpaBHII
NeMCTBUI HaJl MHOTOYWIEHaMHU U aJireOpandyeckKuMH JIpOoOsiMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh TpeoOpa30BaHUS BBIPAKCHUN JUIS PEIICHUS Pa3IUYHBIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHbIe, KBaJIpaTHbIE ypaBHEHUS WM pPallMOHAIBHBIE ypaBHEHUS, CBOMSIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTh mpoCTEHIIME HCCAEAOBAHUS YPAaBHEHMM M CHCTEM YypaBHEHUH, B TOM 4YHCIE C
MPUMEHEHHEM TpapUUecKUX MpeACTaBlIeHUu (ycTaHaBIMBaTh, WMEET JIM YpaBHEHHE WM CHUCTeMa
YPaBHEHUH PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTb OT CIIOBECHOM (OPMYIHMPOBKM 337auM K €€ anreOpanyeckoid MOJENH C MOMOIIBIO
COCTaBJICHHS] YPaBHEHMSI WM CHCTEMbl ypaBHEHUH, HMHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM
3aJlauM MOJIYYEeHHBII pe3ysbTar.



IIpuMeHATh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ul CPAaBHEHHsA, OLEHKH, pellarb JIMHEHHBIC
HEpaBEHCTBA C OJHON INEPEMEHHONM M MX CUCTEMBI, JaBaTh IpapUUEcKyl0 WIUIIOCTPALMIO MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMH

[loHnMaTh ¥ HUCHOIB30BaTh (DYHKIUMOHAIBHBIE MOHATHS M S3bIK (TEPMHUHBI, CHUMBOJIMYECKHUE
0003HAYECHMs), OIpPENENATh 3HAueHUWE (QYHKLUMU IO 3HAYEHUIO apryMeHTa, ONpeAessATh CBOICTBa
¢byHKIMY 10 €€ rpaduKy.

Ctpoutb rpaduku I€MEHTapHBIX (QYHKIUH BHIA:

y=k/x,y=x2,y=x3,y=|, y= X, OIHCHIBATH CBOHCTBA YHCIIOBOM byHKIMYU IO e€ rpaduKy.

K koH1y 00y4eHus B 9 kiacce 00y4aroImuics MoIyduT Caelyrolue NPeIMETHbIC Pe3yIbTaThI:

Yuciia 1 BbIYMCICHUS

CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAJIBHBIE U HPPALMOHAIILHBIE YHCIIA.

BemonuaTe apudMeTHuecKue EHCTBHS C pPAlMOHANIBHBIMHA YHCIAMH, COYeTas YCTHbIE U
IIMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS C UPPALMOHAIBHBIMU YU CIAMHU.

HaxomuTe 3Ha4YeHMsI CTENEHEH C LENbIMU IIOKA3aTelsIMM M KOPHEH, BBIUUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyryisiTh JE€HCTBUTENBbHBIE YKCIA, BBIIOJHATH MPUKUAKY pE3yJIbTaTa BbIUMCICHUM, OLEHKY
YKCJIOBBIX BBIPA)KEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHble W KBaJgpaTHbIE ypaBHEHUS, YPABHEHMsI, CBOJAILIMECS K HUM, MPOCTEUIIHNE
JIpOOHO-paLOHAJIbHBIE YPABHEHMUS.

Pemartb cucreMpl JByX JTMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI ABYX ypaBHEHUH,
B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISETCS JIUHEHHBIM.

Pemarb TekcToBbIE 3a1au anreOpanyeckuM CIOCOOOM C MOMOIIBIO COCTaBJICHUSI YPaBHEHUS WUITU
CUCTEMBI JIByX YPaBHEHMH C ABYMS [IEPEMEHHbBIMHU.

[IpoBomuTh mNpoCTEHIIME HCCIEAOBAHWS YPAaBHEHMM M CHUCTEM YypaBHEHUM, B TOM 4YHCIE C
IpUMEHEHHEeM TpaduUyecKux MpeCcTaBIeHUN (ycTaHaBIMBaTh, MMEET JHM YypaBHEHHWE WIM CHCTEMa
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemarp nuHeilHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh PEllICHUE HEPABEHCTB Ha
YHUCJIOBOM ITPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOLIBIO CHMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOUAIOLIME KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh pelIeHNe CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPSAMOM, 3alIUCBHIBATh PEIIEHUE C
MTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a/1au.

DyHKUMH

Pacnio3naBath (yHKIIMM M3y4eHHBIX BUIOB. Iloka3plBaTh CXEMaTHYECKH pacIloJIOKEHHEe Ha

KOOPJIMHATHO#H TI0CKOCTH TpadukoB GyHKIwmiA Buaa: Y = kX, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3, y =X, y = |X|, B 3aBucHMOCTH OT 3HaYCHMI KOI()(DHUIMEHTOB, OMMCHIBATE CBOMCTBA (YYHKIIHIA.

Ctpouth U H300pakaTh CXeMaTH4eCKU TpadUKH KBaJpaTUUHBIX (DYHKIMI, OMUCHIBATH CBOMCTBA
KBaJIpaTUYHBIX (PYHKIUH 110 UX Tpadukam.

Pacno3znaBate KBagpaTuuHyro (QyHKIMIO 1O ¢opMmysie, NPUBOAUTH MPUMEPHl KBaJAPATHUHBIX
GyHKIUHN U3 peanbHON KU3HHU, PUUKH, TEOMETPUH.

YucnoBblie NOCTEA0BATEIBLHOCTH U NPOrPeccuu

Pacrnio3naBath apupmMeTHIECKyI0 1 TE€OMETPUUECKYIO TIPOTPECCUH MIPH Pa3HBIX CIIOco0ax 3aJaHMs.

BbINONMHATE BBIUMCICHHS C UCHOJb30BaHHMEM (opMmynd n-ro ujeHa apudMeTH4YecKod U
F€OMETPUYECKON MPOrPECCHid, CYMMBI NMEPBBIX N YICHOB.



N300paxkaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.
Pemarp 3amauym, cBA3aHHBIE C YHMCIOBBIMHU IIOCJIEAOBATEIBHOCTSAMHU, B TOM YHUCIE 3aJa4d U3
peanbHOM JKU3HU (C UCTIONB30BAHUEM KAJBKYIATOPA, IU(PPOBBIX TEXHOIOTHIA).

TEMATHYECKOE INTAHUPOBAHHME 8 KJIACC

Ne HaumenoBanue | KosinyecTtBo yacoB DJIeKTPOHHbIE
n/ pa3aesioB u tem | Bcer KonTpoabHbl IIpakTHyecku (uudgposbie)
1| NMPOrpaMMbI 0 e padoThbI e padoThbl o0pa3oBaTte/ibHbIC
pecypcebl
1 Yucna u 15 bu6nmoreka [IOK
BBIYHCIICHHS. https://m.edsoo.ru/7f417af
KBanparusie 8
KOpHH
2 Yucna u 7 bubnuoreka [{OK
BBIYHCIICHHUS. https://m.edsoo.ru/7f417af
CrermeHs ¢ 8
EITBIM
MOKa3aTeieM
3 Anrebpandecku 5 1 bubmmoreka [JOK
€ BBIPAXKCHHSL. https://m.edsoo.ru/7f417af
KBanpataslit 8
TPEXUWICH
4 AnreOpandecku 15 1 bubmmoreka [JOK
€ BBIPAXKCHHSL. https://m.edsoo.ru/7f417af
Anrebpanyeckas 8
1apo0b
5 YpaBHeHuUs u 15 1 bubmuoreka [IOK
HEpaBEHCTBA. https://m.edsoo.ru/7f417af
KBanpatHbie 8
ypaBHEHUs
6 VYpaBHeHUs U 13 bubmuoteka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af
Cucremsnl 8
YpaBHEHUN
7 VYpaBHeHus u 12 1 bubnmnorexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af
HepasenctBa 8
8 OYHKITUH. 5 bubnuotexa [JOK
OcHoBHBIE https://m.edsoo.ru/7f417af
IIOHSTHS 8
9 OyHKIUU. 9 bubnunorexa LIOK
Yucnosslie https://m.edsoo.ru/7f417af
byHKIIUHU 8
10 [ToBTOpEeHME U 6 2 bu6muoreka [JOK
000611eHNe https://m.edsoo.ru/7f417af
8
OBIIEE 102 6 0
KOJIMYECTBO
YACOBIIO
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne | Tema ypoka KoJsinyecTBO 4acoB Hara DJIeKTPOHHbIE
n/ Bcee Kontpoasn | IIpakruuec U3y4eH uudposbie
1| ro ble padoThbI KHe padorpl | HA o0pa3oBaTte/ibHbIC
pecypchl
1 KBanpartuprii 1 bu6nmoreka [IOK
KOpPEHb M3 YhClia https://m.edsoo.ru/7f42
d452
2 ITousTue 00 1 bu6nmoreka [IOK
UpparoHaIbLHO https://m.edsoo.ru/7f42
M YHCIIC eaaa
3 JlecaTu4HbIC 1
MPUOJIIKEHUS
UPPaIMOHATILHBI
X YHCel
4 Hecatnunbie 1
PUOJIKEHUS
UPPaIOHATILHBI
X YHCel
5 JleCTBUTEIIBHBI 1
€ Yrclia
6 CpaBHeHue 1
JIEHCTBUTEIIbHBI
X YHCeN
7 CpaBHeHue 1
JNENUCTBUTEILHBI
X YHCen
8 Apudmerrdeck 1
WU KBAJIpAaTHBIN
KOPCHB
9 YpaBHeHHE 1
BUOa x’=a
10 CsoiicTBa 1 bubmmoteka IIOK
apu(pMETHIECKH https://m.edsoo.ru/7f42
X KBaJIPaTHBIX ad862
KOpHEH
11 CaoiicTBa 1 but6mmoreka [IOK
apupMeTHIECKH https://m.edsoo.ru/7f42
X KBaJIPaTHBIX ad862
KOpHEH
12 [TpeobpazoBanu 1 bu6muoreka [JOK
€ YHCIIOBBIX https://m.edsoo.ru/7f42
BBIpa)KEHUIA, dd26
COJIeprKaIIX
KBaJIpaTHBIE
KOPHH
13 [TpeoGpazoBanu 1 bub6muorexa [IOK
€ YUCIIOBBIX https://m.edsoo.ru/7f42
BBIpa)KEHUIA, ded4
COJIepIKaIIIX
KBaJIpaTHbIE




KOPHHU

14 [IpeobpazoBanu Bu6muotexa [JOK
€ YHCJIOBBIX https://m.edsoo.ru/7f42
BBIPa)KCHU, e0be
COJICPIKAIINX
KBaJ[paTHBIC
KOPHH

15 [IpeobpazoBanu Bbubmuotexa [JOK
€ YHCJIOBBIX https://m.edsoo.ru/7f42
BBIPAKEHUH, e262
COJICPIKAIINX
KBaJ[paTHBIC
KOPHH

16 Crenens ¢ bubnuorexa [IOK
LEJIBIM https://m.edsoo0.ru/7f43
IOKa3aTejieM 54a4

17 CrangapTHas bu6nunorexa LIOK
3aIKCh YHUCIIA. https://m.edsoo.ru/7f43
Pazmepsl 6098
00BEKTOB
OKPYKaIoIIero
mupa (ot
3JIEMEHTaPHBIX
YaCTHII 10
KOCMHUYECKUX
00BEKTOB),
JUTUTENBHOCTD
MIPOIIECCOB B
OKpYKaroIieM
MUpE

18 CBoiicTBa bu6nunorexa LIOK
CTEIICHH C https://m.edsoo.ru/7f43
LIEJIBIM 5648
IoKa3aTejieM

19 CaoiicTBa bubmuoreka [IOK
CTCIICHHM C https://m.edso0.ru/7f43
HENIBIM 5648
IoKa3aTejieM

20 CgoiicTBa bubnuotexa [JOK
CTEIIEHU C https://m.edso0.ru/7f43
LENIBIM 5648
IoKa3arejieM

21 CsoiicTBa but6mmoreka [IOK
CTEIIEHU C https://m.edso0.ru/7f43
HENIBIM 599a
IoKa3arejieM

22 CsoiicTBa but6mmoreka [IOK
CTEIICHU C https://m.edsoo.ru/7f43
LETBIM 5ed6
IoKa3aTejieM

23 KBanpartusiii




TPEXUIICH

24 KBanparusiii
TPEXUIICH
25 Paznoxenue bubnunoreka LIOK
KBaJJpaTHOTO https://m.edsoo.ru/7f42
TpéXusieHa Ha fd38
MHOXHTEIH
26 Paznoxenue bubnunorexa LIOK
KBaJJPaTHOTO https://m.edsoo.ru/7f42
TpéXusieHa Ha fd38
MHOXHTEIH
27 KontponsHas Bu6mumotexa [JOK
pabora 1o https://m.edsoo.ru/7f42
TeEMaM ec80
"KBanpartHblie
KOPHH.
Crenenu.
KBanparnsiii
TpexuyieH"
28 Anrebpanyecka bubnnorexa [JOK
51 1po0Ob https://m.edsoo.ru/7f43
0382
29 Jomyctumblie
3HAYCHUS
MIEPEMECHHBIX,
BXOJISIIUX B
anreOpanveckue
BBIPOKCHUS
30 Jomyctumblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIIIUX B
anreOpanveckue
BBIPOKCHUS
31 OcHoBHOE bubnmoreka [JOK
CBOMCTBO https://m.edsoo.ru/7f43
anreOpanvdecKom 08e6
Ipobu
32 CoxkparieHnue bubmmoreka [JOK
npoodeit https://m.edsoo.ru/7f43
Oa8a
33 Coxkpatenue bubnuorexa [IOK
npobeit https://m.edsoo.ru/7f43
0f44
34 CoxkparieHnne bubmmoreka [JOK
npoodeit https://m.edsoo.ru/7f43
0f44
35 Croxenue, bubmuorexa [{OK
BEIYMTAHHE, https://m.edsoo.ru/7f43

YMHOKECHHE U
JICIICHHE

128c




anreOpanvaecKux

npobeit

36 CnoxeHue, bu6nmoreka [IOK
BEIYMTAHHE, https://m.edsoo.ru/7f43
YMHOXKCHHE U 15c0
JIEJICHNE
anreOpanvecKux
npobeit

37 CnoxeHue, bu6nmoreka [IOK
BEIYMTAHHE, https://m.edsoo.ru/7f43
YMHOKCHHE U 18c2
JIEJICHNE
anreOpanvecKux
npobeit

38 Cnoxenue, bubnuoreka [{OK
BEIYMTAHMHE, https://m.edso0.ru/7f43
YMHOXEHHUE U 1a20
JICJICHUE
anreOpanvecKux
npobeit

39 [IpeobpazoBanu bubnnorexa [JOK
€ BBIpOKCHHH, https://m.edsoo.ru/7f43
COJIepKaIIIX 259c
anreOpandecKue
JIpobu

40 [TpeoOpaszoBanu bubnmoreka [JOK
€ BBIpaKEHHH, https://m.edsoo.ru/7f43
COJIepKAIINX 2736
anreOpanyeckue
Jpodu

41 [Tpeobpa3zoBanu bubmmnoreka [HOK
€ BBIpaKEHHH, https://m.edsoo.ru/7f43
COJIepKAIINX 2736
anreOpanyeckue
Jpodu

42 KonTponbHas bubmuoreka [IOK
paboTa 1o Teme https://m.edsoo.ru/7f43
"AnreOpanyeck 1d36
ast 1poos"

43 KBagpatnoe bubnunoteka LIOK
ypaBHEHHE https://m.edsoo.ru/7f42

eela

44 Hemomxoe but6moreka [JOK
KBaJIpaTHOE https://m.edsoo.ru/7f42
ypaBHEHHUE eela

45 Henonnoe bubnunotexa LIOK
KBaJpaTHOE https://m.edsoo.ru/7f42
ypaBHEHUE eela

46 ®dopmyna bubnuoreka [JOK
KOpHE https://m.edsoo.ru/7f42

KBaJIPAaTHOTO

158




ypaBHEHHUS

47 dopmyna bubmmoreka [JOK
KOpHEi https://m.edsoo.ru/7f42
KBaJIpaTHOTO f3f6
ypaBHECHHUS

48 dopmyna bubnmoreka [JOK
KOpHEi https://m.edsoo.ru/7f42
KBaJ[paTHOTO f5a4
ypaBHECHHUS

49 Teopema Buera bubnmoreka [JOK

https://m.edsoo.ru/7f42
fef0

50 Teopema Buera bubmuorexa [IOK

https://m.edsoo.ru/7f43
0076

51 Pemenue bubnuoreka [{OK
YpaBHCHHIA, https://m.edsoo.ru/7f43
CBOJISIIINXCS K c542
KBaJIPATHBIM

52 Pemenue bubmuoreka [IOK
YpaBHCHHIA, https://m.edsoo.ru/7f43
CBOJSIIIAXCS K c3d0
KBaJIPATHBIM

53 [Tpocreiimme bubnnorexa [JOK
JpoOHO- https://m.edsoo.ru/7f43
panuoHalIbHbIE 28c6
ypaBHEHUS

54 [Tpocreitmne bubmuoteka [IOK
JpoOHO- https://m.edsoo.ru/7f43
panroHaIbHbIC 2b6e
ypaBHEHUS

55 Pemenue bu6nmnorexa LIOK
TEKCTOBBIX https://m.edsoo.ru/7f42
3a7a4 ¢ f75¢
TTOMOIIIHIO
KBaJ[PaTHBIX
ypaBHEHUU

56 Pemienue bubnunorexa LIOK
TEKCTOBBIX https://m.edsoo.ru/7f42
3aja4 ¢ f8f6
TTOMOIIIBIO
KBaJ[PaTHBIX
ypaBHEHUU

57 KonTponbHas bubnuorexa [IOK
paboTa 1o Teme https://m.edsoo.ru/7f43
"KBanpatHblie 0112
ypaBHeHuUs"

58 JluneitHoe
ypaBHEHHUE C
JIBYMSI

NEPEMCHHBIMU,




ero rpaduk,
IpUMEpPbI
peueHus
YpaBHEHUH B
LEJIbIX YUCIIAX

59

JIuneiinoe
ypaBHEHHUE C
TIBYMSI
MEePEMEHHBIMH,
ero rpauk,
PUMEPHI
penieHus
ypaBHEHUH B
LEJIbIX YUCIIaX

60

JIluneitnoe
ypaBHEHUE C
JBYMSI
MIEPEMEHHBIMH,
ero rpaduk,
MIPUMEPHI
peleHus
YpaBHEHUH B
EJIBIX YUCIIaX

61

Pemenne
CHCTEM JIBYX
JIMHEHHBIX
YpaBHEHUH ¢
TBYMSI
IIEPEMEHHBIMU

62

Pemenne
CHCTEM JIBYX
JIMHEHHBIX
YpaBHEHUH ¢
TBYMSI
IIEPEMEHHBIMU

63

Pemenne
CHCTEM JIBYX
JIMHEHHBIX
YpaBHEHUN C
TBYMSI
IIEPEMEHHBIMU

64

IIpumepsr
pelieHus
cUCTEM
HEJIMHENHBIX
YpaBHEHUH ¢
JIBYMsI
IIEPEMEHHBIMU

65

[Tpumepsi
peeHus
CUCTEM




HEJIMHEHHEIX
YpaBHEHUH ¢

JIBYMSI
MepEeMEHHBIMU

66

I'padpuaeckas
WHTEpIpeTaLus
YpaBHEHHUS C
TIBYMSI
MEPEMEHHBIMH U
CUCTEM
JIMHEHHBIX
YpaBHEHUH ¢
JBYMSI
MepEeMEHHBIMHU

bu6nmoreka [IOK
https://m.edsoo0.ru/7f43
d6d6

67

I'padpuueckas
WHTEpIpeTaIus
YpaBHEHHUS C
TIBYMSI
MIEPEMEHHBIMH U
CUCTEM
JIMHENHBIX
YpaBHEHUH ¢
JBYMSI
MepEeMEHHBIMU

bubmuoreka [IOK
https://m.edsoo.ru/7f43
d6d6

68

Pemienue
TEKCTOBBIX
3a/1a4 ¢
IIOMOIIBIO
CHCTEM
ypaBHEHUH

69

Pemienue
TEKCTOBBIX
3a/1a4 ¢
IIOMOIIBIO
CHCTEM
ypaBHEHUH

70

Pemienne
TEKCTOBBIX
3a/1a4 ¢
ITOMOIIBIO
CHCTEM
ypaBHEHUU

71

YuciioBele
HEpPaBEHCTBA U
HUX CBOMCTBa

72

YuciioBele
HEpPaBEHCTBA U
HUX CBOICTBa

73

HepaeHnctBo ¢
OJHOM
MIePEMEHHOMN




74

JInHeliHbIC
HEpaBEHCTBA C
OTHOH
MIEPEMEHHOM U
UX pEelICHue

but6mmoreka [IOK
https://m.edsoo.ru/7f42
€692

75

JInHelnbpIe
HEpPABEHCTBA C
OJIHOI
MepEMEHHON U
WX pelleHue

bubnunorexa LIOK
https://m.edsoo.ru/7f42
c840

76

JIuHeiiHbIe
HEpaBEHCTBA C
OTHOH
MIEPEMEHHOM U
UX pelICHue

7

Cucremsbl
JIMHEMHBIX
HEPaBEHCTB C
OTHOH
MEPEMEHHOM U
WX peIICHUe

bubnunoreka LIOK
https://m.edsoo.ru/7f42
ch88

78

Cucremsbl
JIMHEWHBIX
HEPaBEHCTB C
OJIHOM
MEPEMEHHOM U
UX pelleHue

bubnunoreka LIOK
https://m.edsoo.ru/7f42
cd2c

79

Cucremsbl
JIMHEWHBIX
HEPABEHCTB C
OJIHOM
MEPEMEHHOMN U
UX pELICHUE

80

N300paxkeHue
pelieHus
JIMHEHUHOT O
HEPaBEHCTBA U
UX CUCTEM Ha
YU CIIOBOU
IPsIMOit

bu6nunorexa LIOK
https://m.edsoo.ru/7f42
c9%4

81

N3ob6paxenue
perieHus
JIMHEMHOT O
HEpaBEHCTBA U
X CHCTEM Ha
YHUCIJIOBOM
IPSIMOi

but6mmoreka [IOK
https://m.edsoo.ru/7f42
c9e4

82

KonTtponbnas
pabora 1o
TeMaM
"HepaBeHncrna.




CucreMnl
ypaBHeHHUN"

83

IMousatue
byHKIIUN

bu6nmoreka [IOK
https://m.edsoo0.ru/7f43
3cl12

84

OO0nacThb
omnpeneeHus u
MHO’KECTBO
3HAYCHHI

byHKIIMHN

bubnunoreka LIOK
https://m.edsoo.ru/7f43
3d84

85

Crooco0nl
3a1aHus

byHKIMHA

86

I'paduk
byHKIIMHN

87

CaoiicTBa
byHKINUU, UX
OTOOpakKCHHE Ha
rpaduke

88

Urenue u
MOCTPOCHHUE
rpadukoB
byHKUIMMA

89

[Tpumepsr
rpadukoB
byHKIHH,
OTpaKAIOIIUX
peasbHbIe
IPOLIECCHI

90

DyHKIUH,
OTUCHIBAIOIINE
NpsIMYIO U
00paTHyO
MPONOPIUOHAIIb
HBIE
3aBUCHUMOCTH,
ux rpaduxu

bu6nunorexa LIOK
https://m.edsoo0.ru/7f43
4bbc

91

['unep6ona

92

['unepbomna

but6mmoreka [IOK
https://m.edsoo.ru/7f43
43e2

93

I'paduk
byHKINA y = X2

bubnunotexa LIOK
https://m.edsoo.ru/7f43
4572

94

DyYHKIMHU Y =X,
y=x,y=VXy
= [x[;
rpagpudeckoe
pelieHne
YpaBHEHUU U
CUCTEM

but6mmorekxa [IOK
https://m.edsoo.ru/7f43
4d38




ypaBHEHUH

95

IToBTOpenue
OCHOBHBIX
MOHSITUMN U
METOJIOB KypCOB
7 u 8 xI1accos,
000011IEHNE
3HAHUH /
Bcepoccuiickas
MIpOBEpOYHAas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/7f43
7laa

96

Hrorosas
KOHTPOJIbHAS
pabora /
Bcepoccuiickas
MIpOBEpOYHAs
pabora

bubnunoreka LIOK
https://m.edsoo.ru/7f43
4eb4

97

[ToBTOpEeHUE
OCHOBHBIX
TTOHATHH U
METO/I0B KypCOB
7 u 8 xJ1accos,
000011IEHNE
3HAHUI

98

IToBTOpEeHune
OCHOBHEBIX
MOHSITHUI B
METOJIOB KypCOB
7 u 8 xI1accos,
000011IeH1E
3HaHUMN

bu6nunorexa LIOK
https://m.edso0.ru/7f43
736¢

99

[ToBTOpEeHune
OCHOBHEBIX
MMOHATHH U
METO/I0B KypCOB
7 u 8 xJ1accos,
00001IeHHEe
3HAHWI

bu6mmoteka IIOK
https://m.edsoo0.ru/7f43
7510

100

IToBTOpEeHME
OCHOBHEBIX
MMOHATHH U
METO/IOB KypCOB
7 u 8 xI1accos,
000011IEHNE
3HAHUMN

but6mmoreka [IOK
https://m.edsoo.ru/7f43
76b4

101

IToBTOpEeHune
OCHOBHBIX
MMOHATHH U
METOJ/IOB KypCOB
7 u 8 xI1accos,
000011IEHNE

bubnunorexa LIOK
https://m.edsoo.ru/7f43
6b88




3HaHUHI

102 | TIloBropenue
OCHOBHBIX
MMOHATHH U
METOJIOB KypCOB
7 u 8 xI1accos,
000011IEHNE
3HAHUI

1 bubnunoreka LIOK
https://m.edsoo.ru/7f43
7858

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 6 0

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA30OBATEJIbHOI ITIPOI'PAMMBI 8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

2.1

2.2

2.3

2.4

3.1

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTATBI 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

Yucna ¥ BRIYUCICHUS

Mcnonb30BaTh HayalbHbIE IPEACTABICHUS O MHOXXECTBE JEHCTBUTEIBHBIX
yucea s CpPaBHEHUS, OKPYIVIEHMS W BBIUMCICHUH, H300paxkarhb
JIeMCTBUTENBHBIE YHCIIa TOYKAMH HAa KOOPIUHATHONW MPSIMOii

[TpuMeHATh TOHATHE apU(PMETHUYECKOTO KBAJpPAaTHOIO KOpPHSA, HaXOJIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYJATOP, BHIOJIHATD
npeoOpa3oBaHusl BBIPAXKEHUH, COJEpKALIMX KBaJpaTHblE KOPHH, HCIOJIb3Ys
CBOMCTBA KOpHEH

Hcnonp30BaTh 3amucy OOJBIIMX M MAJbIX YHUCEN C MOMOUIBIO JECSITHYHBIX
npobeit u cteneneit yucna 10

Anrebpanueckue BbIpaXKEHUS

[IpuMeHATH TOHATHE CTENEHH C IeJdbIM  [IOKa3aTelleM,  BBINOJHATH
npeoOpa30BaHus BBIPAKEHHH, COAEPIKAIINX CTEIIEHH C IeJIbIM II0Ka3aTeaeM
BBINONHATE TOXIECTBEHHBIE NMPEOOPa30BaHMs PALMOHAIBHBIX BBIPAKECHUNA Ha
OCHOBE IIPaBWJI ACMCTBUI HaJ] MHOTOWIEHAMH U alre0panuyecKuMu IpoosiMu
PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTENN

[TpumeHsTh NMpeoOpa3oBaHus BhIpAXKEHUM Ui PEeLICHUS pa3IUYHbIX 3ajad U3
MaTeMaTHKH, CMEXXHBIX TPEJMETOB, U3 PEANbHOM MPAKTUKH

YpaBHEHUs U HEPABEHCTBA

Pemate nuHeEHHBIC, KBaJpaTHblE YPAaBHEHUS U pPalMOHAJIbHBIC YpaBHEHUS,

CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMS IEPEMEHHBIMU




3.2

3.3

3.4

4.1

4.2

IIpoBoauTh mpocCTEHIINE HMCCIECAOBAaHUS YPAaBHEHUN U CUCTEM YPABHEHUU, B
TOM YHUCJIE C NPUMEHEHUEM TIpapUuecKuX MpencTaBlIeHuil (yCTaHaBIMBATb,
MMEET JIM ypaBHEHUE WJIM CUCTEMa ypPaBHCHUHN pELICHUs, €CIM UMEET, TO

CKOJIBKO, U TIpOYEee)

[lepexonuTh OT CIOBECHOH (OPMYIHUPOBKH 3amadn K e€ anredpandeckoin
MOJIEJIM C TOMOIIBID COCTaBJICHUS YpPaBHEHUSI WJIM CHCTEMbl YpaBHEHHH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aud TOJy4YEHHBIN
pe3yabTar

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB /JII CPABHEHMS, OLICHKH, PEIIaTh
JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW W HX CHUCTEMBI, J1aBaTh
rpadUyecKyr0 WILTIOCTPALIMI0 MHOXKECTBA pEIIEHUII HEpaBEHCTBA, CUCTEMBbI
HEPaBEHCTB

OyHKINT

[ToHrMaTh ¥ WCHOJB30BaTh (PYHKIIMOHAIBHBIC IMOHSATHS W SI3BIK (TCPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHUSI), OTPEACIATh 3HaUeHUE (PYHKIMH 10 3HAUYCHUIO

apryMeHTa, ONPeeNIATh CBOHCTBA (PyHKINH 110 €€ TpaduKy

CrpouTts rpaduku dJIeMeHTapHBIX GYHKINUN BUIA:
y=k/x

k/x

, ¥ =X%, y =X? y = [X|, onHuchIBaTh CBOWCTBA YUCIOBON (PYHKLIUU 1O €€ rpaduKy

MMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA 8 KIIACC

Kona ITpoBepsieMblii DJIEMEHT COJIePKAHUS
1 Yucna v BIYMCIECHUS
11 KBanparusiii kopenb u3 uucna. [lonstue o0 uppanroHanbHOM yucie. JleciTuuHble
npUOJIMKEHUS UPPALIMOHATBHBIX YHCEI
1.2 CpoiicTBa apupMeTHUYECKMX  KBaJpaTHbIX KOpPHEM W WX MpHUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYHUCICHUAM. [leificTBUTENbHBIE YnCIa
1.3 CreneHb C 1ebIM MoKa3aTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCia
2 AnrebpanuecKue BhIpaXKEHUS
2.1 KBaapatHblil TpEXUJIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN
2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO alre0Opanveckoit 1poou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKCHHUE, ICTICHUE anreOpandecKux apooei




2.4

PanmonaneHblie BhIpayKeHUS M UX IpeoOpazoBaHue

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 KBanpatHoe ypaBHeHue, hopMyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOISAIIUXCS K TUHEUHBIM U KBaJIPATHBIM

3.3 [Tpocreiimme 1poOHO-paIMOHANBHBIE YPaBHEHUS

3.4 I'paduueckas uHTEpHpeTaLUs YPAaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUN C JAByMs IlepeMeHHbIMU. IIpuMmepsl peleHus CUCTEM HEIMHEHHBIX
YPaBHEHMH C IByMsI [IE€PEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 33a/1a4 aNreOpandecKuM criocooom

3.6 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHncTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHJIBHOCTH HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM

4 OyHKIHIH

4.1 [Tonsatne Qynxmuu. OOnacTe ONpenesieHuss W MHOXKECTBO 3HAUCHHWH (YHKIIHH.
CrniocoObI 3a1anus QyHKIUN

4.2 I'paduk pynkunu. YteHre cBONCTB PyHKIMH 10 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLECCHI

4.4 @DYHKIINH, ONMUCHIBAIOIINE NPSAMYIO U 00paTHYIO IPONOPLUOHAIIBHBIE 3aBUCUMOCTH, UX
rpaduxu

4.5 @yHKIHH y =X Y = X7

4.6 OyHkuuu y = [IX, Yy = |x|

4.7 ['paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON ITPOT'PAMMBI OCHOBHOT'O

OBIIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
NMPoBePsIEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOTI'0 00111ero0 00pa3oBaHus
TpeOOBaHus Ha ocHOBe PI'OC
1 VYMmenne OINCpHUPOBATH MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallii HaJl

MHOKECTBaMH; YMEHHE ONEePUPOBATh MOHITHSIMU: Tpad, CBSI3HBIN Tpad, AepeBo,
LUKJI, IPUMEHATh UX MPU PEHICHUH 33/a4; YMEHHE HCIOIb30BaTh rpaduieckoe

NpEACTABJICHUC MHOXKCCTB JIs1 OMMMCAHUs PCAJIbHBIX MPOLECCOB U HBHGHHﬁ, npu




pEIlIeHNH 3aa4 U3 IPYTuX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh IOHATHUAMH:  OIpPEAEICHUE, aKCUOMa, Teopema,
JIOKa3aTeJIbCTBO; YMEHHE DPACIIO3HABATH HMCTUHHBIE U JIOKHBIC BBICKa3bIBAHMS,
MIPUBOJUTH IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUSA U OTPULAHUSA

BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMH: HATYypaJlbHOE YHCIO, MPOCTOE M COCTABHOE
YHCII0, JEIUMOCTh HATypalbHBIX UYUCEN, MPU3HAKU JEIUMOCTH, LEJIOE YHUCIIO,
MOJIyJIb YMCIIa, OOBIKHOBEHHAs! JAPOOb M JEeCATUYHAs APOOb, CTAaHAAPTHBIM BUJ
YHCla, PpAlMOHATIBHOE YHCIO, HPPAHOHATIBHOE YHCIO, apu(pMETHUECKHUH
KBaJ[paTHBI KOPEHb;, YMEHHE BBINOJHATH ACUCTBHUS C YHCIAMH, CPaBHUBATh M
YIOpSIOYMBATh YHWCIA, NPEACTABIATh YHCIA HAa KOOPAMHATHOW TPSMOIA,

OKPYIUIATH YKCiia;, YMCHHUC ACTIATh NPUKUIAKY U OLICHKY PE3YyJibTaTa BBEIUMCIICHUH

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C LEJbIM  IOKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBIH KOPEHb, MHOTOWICH, airedpamdeckas apoOb,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENEHH OOJbIIEC €IWHHIIBI,
YMEHHUE BBIOJIHATH pacuéTsl Mo ¢GopMmynaM, mpeoOpa3oBaHus IEIbIX, JPOOHO-
palMOHAIBHBIX BBIPAKEHUH M BBIPAXCHUHN C KOPHSIMH, Pa3JIOKEHUE MHOTOWICHA
Ha MHOYKUTEJH, B TOM YHCJIE C UCIIOIb30BaHUEM (OPMYI Pa3HOCTH KBAIpPaTOB M

KBaJApaTa CyYMMBI U pa3HOCTHU

YMeHHe onepupoBaTh IMOHATHUAMM: YUCIOBOE PAaBEHCTBO, YPAaBHEHHME C OJHOU
IIEPEMEHHOMN, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; YMEHMHE
pelaTh JMHEHHbIE U KBAJpaTHbIE YPaBHEHHUS, JPOOHO-pAllMOHAIbHBIE YPABHEHUS
C OJHOW IEPEMEHHOW, CHUCTEMbl [BYX JIMHCHHBIX YPABHEHUMN, JIMHEHHBIC
HEPAaBEHCTBA U UX CHUCTEMBI, KBaJpaTHbIE U IPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA
C OJIHOW TNIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUH 3a1a4 U3 IPYIUX IPEIMETOB U
MIPAaKTHUYECKUX 3aJa4; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO MpSMYK0 U
KOOP/AMHATHYIO TUIOCKOCTh JUJIsl M300pakeHus! pelIeHui ypaBHEHU, HEPaBEHCTB

n CHCTEM

YMeHue onepupoBath MOHATHAME: QyHKIUA, TpaduK QYHKIIUU, HYTU (YHKIIUH,
MPOMEXKYTKH  3HAKOMOCTOSIHCTBA, TMPOMEXKYTKH  BO3pacTaHus, yObIBaHUA,
HauOoJblllee ¥ HauMEHbIIee 3HadeHWs (YHKIUU; YMEHHE OIepUpOBaTh
MOHSATUSAMHM: TIPSMasi MPOTIOPITMOHATBHOCTD, JIMHEHHAS (YHKIMS, KBaJpaTHIHAs
¢byHKIMS, OOpaTHas MPOMOPIHMOHAIBHOCTh, Mapabona, rumepbona; yMeHue
CTpouTh Tpaduku QYHKIMI, UCTIOIB30BaTh TPaQUKK 71T ONpeNeNIeHNUs CBOMCTB
MIPOLIECCOB M 3aBUCUMOCTEH, I PEIICHUS 3a/1a4 U3 PYTUX yUEOHBIX MPEIMETOB
U peaJbHOM »U3HU; YMEHHE BbIpaxaTb (OpPMyJIaMHU 3aBUCUMOCTH MEXITY

BEIn4YnHaMun




YMeHue omnepupoBaTh MOHATUSIMHU: IOCIEAO0BATENbHOCTh, apudmMernyeckas H
reoMeTpuyecKas IIPOrPECcCui; yYMEHHE UCII0JIb30BATh CBOICTBa
MocJieI0BaTeIbHOCTEH, POPMYJIIbI CyMMBI U OOIIETO YiIeHa IIPU PEIIeHUH 3aa4, B

TOM YMCIIE 33]1a4 U3 IPYIUX Y4EeOHBIX PEAMETOB U pealbHON KU3HU

YMeHue pemiath 3aJayd pa3HbIX THUIOB (B TOM YHCIIE HAa HPOLEHTHI, IO U
4acTu, ABWKCHHE, PadOTYy, IICHY TOBAPOB M CTOUMOCTD IMOKYIIOK H YCIIYT, HAJIOTH,
3a/la4i U3 00JIaCTH YNpaBJICHHs JIMYHBIMH M CEMEMHbIMU (DUHAHCAMU); YMEHUE
COCTaBJISITh BBIPAKCHUS, YpPABHEHUS, HEPABEHCTBA U CHUCTEMBbI IO YCIOBUIO
3a/layM, HCCIIEOBaTh MOJYYEHHOE pEIIeHUE M OLEHUBATh IPaBIONOJ00HOCTD

IMOJIYUYCHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATUAMHU: (QUrypa, TOYKa, OTPE30K, HpsMas, Jyd,
JIOMaHas, Yroj, MHOIOYIOJbHUK, TPEYrOoJIbHUK, DPABHOOEAPEHHBIH U
PaBHOCTOPOHHUHN TPEYrOJIbHUKH, HPSAMOYTOJIbHBIA TPEYrOJIbHUK, MEINAHa,
OucceKTpruca M BBICOTA TPEYrOJbHUKA, UYETHIPEXYTOJBHHK, IapajuleiIorpamm,
poMO, MpPSIMOYrOJbHMK, KBaJapaT, Tpameuus; OKpYKHOCTb, KpYT, KacaTesbHas;
3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU (PUTypaMM; YMEHHUE pelIaTh 3a/add, B TOM
4lCJie U3 IOBCEIHEBHOM >KM3HHM, HAa HAXO0)KJICHHE I€OMETPUYECKHX BEIUYHMH C

MIPUMEHEHHEM U3yYSHHBIX CBOWCTB GUTYp U (hakTOB

10

YMeHue  omepupoBaThb ~— MOHATUSIMM:  PAaBEHCTBO  (QUIYp,  PaBEHCTBO
TPEYroJbHUKOB; NapaieIbHOCTh U NMEPIEHAUKYISIPHOCTh MPSAMBIX, YTOJ MEXKIY
NPSIMBIMM, TEPIEHIUKYIISP, HAKJIOHHAs!, MPOEKIHUs, 1nojodue Guryp, nogo0HbIe
TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKM M TpPSAMOM; yMeHHe
pacrio3HaBaTh PaBEHCTBO, CUMMETPHUIO U Mojo0ue (uryp, mapamienbHOCTh U

MEPIEHIUKYISIPHOCTD MIPSAMBIX B OKPYKAOLIEM MUPE

11

YMeHue onepupoBaTh MOHATHUSAMU: JJIMHA, PAcCTOSIHUE, Yroia (BeIMYMHa YIa,
CHUHYC M KOCHUHYC yIJIa TPEyroJIbHHMKA), TUIOIIAb; YMEHUE OLEHUBATh pa3Mepbl
NPEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE NMPUMEHSATh (POPMYIIbI
nepuMeTpa M IUIOMIAJM MHOTOYTOJIBHUKOB, JJIMHBI OKPYXKHOCTH M IUIOHIAU
Kpyra, oObemMa TNPSMOYTOJBHOTO TMapajuleieNuIesa; YMEHHE IPUMEHSTh
MIPU3HAKA PABEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YTIJIOB TpPEYroJIbHHKa,
teopemy Iludaropa, TpUroHOMETpHUECKUE COOTHOLICHHUS Il BHIUMCIICHUS JUIHH,

pacCTOAHUH, TJIOIIAIeH

12

YMmeHnue n3o0paxarb IUIOCKHE (QUTYPBI U UX KOMOWHAIMH, MPOCTPAHCTBEHHbIE
¢burypsl OT pyKH, C TOMOIIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX

CpCACTB MO TCKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCAaHUIO

13

YMeHue onepupoBaTh MOHSATHUSMHU: TPSMOYTojibHAs CHCTeMa KOOpJMHAT;

KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, NPOU3BCIACHNUC BCKTOPA HA YUCIIO,




CKaJsIpHOE TMPOM3BEIEHHE BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPHl U
KOOPAMHATHI ISl MPEJCTaBICHUS JTAHHBIX M PEUICHHS 3a/Jad, B TOM 4YHCIE W3

JIPYTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATHAMH: CTOJOWKOBBIE M KpPYrOBBIE JHArpaMMbl,
Tabnuibl, cpeaHee apupMeTHUecKoe, MeauaHa, HauOousblllee M HaMMEHbIIEe
3HAUEHMs, pa3Max 4YMCIOBOrO0 HabOpa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATH U
mpeoOpa3oBbIBaTh  MHPOpPMAIMIO, MPEACTAaBICHHYIO B Tabmumax W Ha
auarpamMmax, OTpakarolllylo CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX IIPOLECCOB U

ﬂBHCHHﬁ; YMCHHE pacliO3HaBaTbh U3SMCHYHMBBIC BEJIMYUHEI B OKPYXKAIOIIEM MUPE

15

YMeHnue onepupoBaTh NOHATUAMU: CITYYalHbIN OMNBIT (CIIy4alHbIN SKCIIEPUMEHT),
3JIEMEHTAapHOE COObITHE (3JIEMEHTApHBIM HCXOM) CIy4ailHOro OIbITa, ciydaiiHoe
COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOAWUTh BEPOSTHOCTU CITy4alHBIX
COOBITHH B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE
pemarb 3aJaud METOAOM OPraHM30BAHHOIO Iepedopa U C HUCIOIb30BAHUEM
IIpaBUJIa YMHOXKCHMSI; YMEHHE OLIEHUBATh BEPOSITHOCTU pEAbHBIX COOBITHH M
SIBJICHUM, IIOHUMAaTh pPOJIb IIPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITMM B OKpYKarloLUleM MHpPE M B JKU3HM; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YUCENl U €0 POJIbIO B

MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MNOAXOISAIIMKA HM3YYEHHBIM METOJ /s pEelIeHHs 3aiaqd,
MIPUBOJUTH NPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IPUPOAE U KU3HH,
pacro3HaBaTh IPOSIBIICHHE 3aKOHOB MAaTEMAaTHKHM B MCKYCCTBE, OITHCHIBATH
OTIEIBbHBIE BBIAAIOIIUECS pE3YylbTaThl, IIOJy4YEHHBIE B XOJA€ pa3BUTHUA
MAaTE€MaTHKU KAaK HAayKH, IPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITHA M MX

aBTOPOB B OTE€YECTBEHHOM U BCCMI/IpHOﬁ HUCTOpUH

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCIEHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U IECTUYHBIE TPOOU, IPOLIEHTHI, OECKOHEYHBIE TEPUOANYECKHE APOOH
13 ParmonanbHele uncia. ApupMeTnueckue onepanuy ¢ palioHaAIbHBIMU YUCIaMU
14 JleiicTBuTenbHbIE YKiciaa. ApudMeTndeckie onepalnuy ¢ AeCTBUTEIbHBIMU YHCIaMH
1.5 [TpubnuxEHHbIE BBIYMCICHUS, TNpaBUJA OKPYIJICHHS, MPHUKHIKA M OLEHKa pe3yibTara
BBIYMCIICHUI




Anrebpanyeckue BbIpaXKeHUS

2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAKEHUS C IEPEMEHHBIMU )
2.2 Crenenp ¢ uenbiM mnokaszareineM. CTeneHb € pallMOHAIBHBIM mMoka3areneM. CBoHcTBa
CTENEeHU
2.3 MHorousneHsl
24 AnreGpanueckas qpoob
2.5 Apudmerndeckuii KOpEeHb HATypallbHOM cTemneHu. JleficTBus ¢ apudMeTHUYECKHUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHANBHBIE ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH YpaBHEHHI
3.2 Ienbie u 1poOHO-paoHaNIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pemenune TekcTOBBIX 3a/1a4
4 YucnoBbie OCIEI0BATEIIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpruaecKas mporpeccun. @opmyia CII0KHBIX MPOLIEHTOB
5) OyHKIMH
5.1. Oynkius, crnocoObl 3amanus ¢yHkuuu. I'paduk dysxnum. Ob6nacte ompenesieHus U
MHOKeCTBO 3HaueHuN ¢yHkuuu. Hynu ¢ynkuum. IIpomexyTku 3HAKONMOCTOSIHCTBA.
[IpoMexxyTkl MOHOTOHHOCTH  (YHKIMHA. MaKCHMyMbl ¥ MHHUMYMBI  (YHKIWH.
Haubonbiiee u HanMeHbllIee 3HaUeHUE (QYHKIUU Ha IPOMEKYTKE
6 KoopanHaTsl Ha IpsMOil U TIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpyXHOCTb U KPYyI'
7.5 N3mepenune reoMeTpu4ecKiux BEITUUYUH
7.6 BekTops! Ha TIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomOunaropuka




8.4 MHoxecTBa

8.5 I'pads

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka. Anreopa: 8-if kitacc: 0a30BbIl YPOBEHb: YUEOHUK; 16-¢ u3ganue, nepepaboTaHHOE
MakapserueB FO.H., Munatok H.I'., HemkoB K.W. u ap.; mox penakiueit TensikoBckoro C.A.

AxmmonepHoe obmectBo «M3natenbetBo «IIpocBemnieHue»

METOANUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA
[Toypounoe mmanuposanue no anredpe s 8 kinacca (YMK FO.H.Makapsiues u ap.),

Maremaruka. Anredpa. Metonudeckue pekoMmeHaanun. 7-9 kinaccsl (k yaeouuky Makaperaesa 0. H. u

zip.)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

AKnacc, Yun.py., Pemry OI'D
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