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HOACHUTEJIBbHAA 3AIIUCKA

Anrebpa sBIsETCS OJAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
o0ecrieuynBaeT U3yuyeHHe IPYTUX TUCIHILINH, KaK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOJUMO JUIsl MPOJOJIKEHHsI 0Opa30BaHUs U B MOBCEIHEBHOM >KU3HU.
Pa3Butne y oOyuaromuxcs Hay4YHBIX TMPEACTABICHUI O TMPOUCXOKACHUU M CYIIHOCTH
anreOpanyecKkux aOCTpaKIHid, CrocoOe OTpaKEHUS MATEeMaTHYeCKOH HAayKoW SBICHUH U
IPOIECCOB B MPHUPOAE M OOIIECTBE, POJM MAaTEeMAaTUYECKOTO MOJCIMPOBAHHS B HAyYHOM
MO3HAHUU U B NPAKTHKE CIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAyeCTB
MBIIUICHUS, HEOOXOAMMBIX [UIs aJanTalid B COBPEMEHHOM IudpoBoM oOmiectBe. M3ydyeHne
anreOpbl o0ecreynBaeT pa3BUTHE YMEHUS HAa0II01aTh, CPaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIECTBUSL U BBIBOABI, (POPMYIHPOBATH yTBepKIeHHS. OCcBOCHHE Kypca anreOpbl o0ecTieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalOUIMXCA: OHU HCIONB3YIOT JACAYKTUBHBIE U
MHIYKTUBHBIE PACCyXIEHUs, 0000IIeHNEe U KOHKPETH3aIMio, abCTparupoBaHWE M aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIBLHOW IEITEIBHOCTH
oOydaromuxcsi, TOITOMY CaMOCTOSITEIbHOE  pEIIeHHE 3aJad  SBJSIETCS — peanu3alueit
JeSITETFHOCTHOTO TIPUHITAIIA O0YJIEHUSI.

B crtpyktype mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEpKATeIbHO-MeTOoAWYecKue nuHuu: «Yucna u
BBIYUCIICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPABHEHHS M HEPABEHCTBAY, «DyHKIUWY.
Kaxxnas u3 3THX colepkaTelbHO-METOANYECKUX JIMHUNA Pa3BUBAETCA HA MPOTSHKEHUU TPEX JIeT
U3yUYeHHs Kypca, B3aMMOJCUCTBYS C APYIMMH €T0 JMHUSAMHU. B Xone n3yueHus: yueOHOro Kypca
00yJaroImuMCs IPUXOAUTCS JIOTHIECKH PAcCyKAaTh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
SI3bIK. B CBSA3M € 3TUM B IporpaMmy y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOro oOpa3oBaHUS H
CIOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOIIMMHUCA OCHOB YHHUBEPCAJIBHOTO MaTeMaTHUYECKOTO
si3pika. CoJiepKaTeNbHON U CTPYKTYPHOW OCOOEGHHOCTBIO yUueOHOTO Kypca «Anredpay sBIseTCs
€ro MHTCTPUPOBAHHBINA XapaKTep.

Copepxanne nuHuUU «Yucna W BBIYUCICHUS CIYXHT OCHOBOM JUIsl JajbHEHIIero
M3YYCHHUS MAaTEeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTHUYECKOTO MBIIUICHUS,
(OpPMUPOBAHHUIO YMCHHSI ITOJIB30BATHCS AITOPUTMAMH, & TaKXKe MPUOOPETCHUIO MPAKTHUSCKHUX
HaBBIKOB, HEOOXOAMMBIX I TOBCETHEBHOM XM3HU. Pa3BUTHE MOHATHSA O YUCIE HA YPOBHE
OCHOBHOT'O 00IIlero o0pa3oBaHMs CBS3aHO C PAIIMOHAIBHBIMH U HPPALMOHAIBHBIMH YHCIAMH,
(hopMUpOBaHUEM TMPEACTABICHUN O JEUCTBUTEIHHOM YHCIIE. 3aBepIIEHUE OCBOCHUS YHCIIOBOU
JVMHUHA OTHECEHO K CpelHEMY o01ieMy 00pa30BaHUIO.

Conmepxkanue JIByX anreOpaMdeckux JHMHUH — «AnreOpadeckue BBIPAKCHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (OPMHpPOBAHUIO y  OOyYaroIIUXCS
MaTeMaTHUYeCKOro ammapara, HEOOXOAMMOTO /IS pelIeHUS 3aJad MaTEeMaTHKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHHS
yuyeOHBIH  MaTepuan TPYNNHPYEeTCs BOKPYr  palMOHAJbHBIX  BBIpakKeHUU.  AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMAaTUKH KaK SI3bIKa I OCTPOCHUS MAaTEMATHYECKUX MOJIEICH,
OTIMCaHMS TPOIECCOB M SBJICHUH peabHOTO MHpa. B 3amaun o0ydeHus anredpe BXOAAT TaKKe
JanbHeWIee pa3BUTHE AalTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOTO, B YAaCTHOCTH, MJIs
OCBOCHHUS Kypca HWHPOPMATHKH, M OBJAJCHUE HABBIKAMH JEAYKTUBHBIX pPaCCYXKICHUH.
[IpeoOpa3zoBanre CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHUs, CIIOCOOHOCTEH K
MaTeMaTU4YeCKOMY TBOPUECTBY.



Copmepxanne  (QyHKIMOHATBHO-TpAUUECKOW JIMHMM  HAIEJICHO Ha  IOJyYeHHe
00yJarOIUMUCS 3HAHUH O QYHKIMIX KaK BOKHEHIICH MAaTEMAaTHYSCKON MOACIH TSl OITUCAHHUS
U HCCIIeOBaHUS Pa3HOOOpa3HBIX MPOIECCOB M SBIEHUI B mpuponae u oOuiectBe. M3yuenue
Marepuaga CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BATh pPAa3IUYHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEeMAaTHUKU — CIIOBECHBIE, CUMBOJIMUECKHUE, Trpaduyeckue,
BHOCHT BKJIaJ B ()OPMUPOBAHKE MPECTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIM3AIUN
Y KYJIBTYPHI.

CormacHo y4yeOHOMY IutaHy B 7-9 Kjaccax H3y4aeTcss y4eOHBIM Kypc «Amredpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIC pa3lieibl cojepkaHus: «Yuciaa U BBIYUCICHUSY,
«AnredpandecKkue BhIPAKEHUS», «Y PaBHEHHS U HEPABEHCTBA», « DYHKIIUNY.

Ha m3yuenune yuebHOTro Kypca «Anredpa» orBoautcs 306 gyacos: B 7 kimacce — 102 gaca (3
yaca B Hezento), B 8§ kiacce — 102 yaca (3 vaca B Henemo), B 9 kinacce — 102 gaca (3 4daca B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
8 KUIACC

Yucia ¥ BbIYHMCTICHUS

KBangpatubiit kopenp u3 ymcina. [lonstue 00 uppannoHaabHoM yucie. JlecaTnynble TpuOImKeHus
uppanuoHanbHeIXx uncen. CBoiicTBa apupMETHYECKMX KBAJAPATHBIX KOpHEH W HMX MNPHUMEHEHHE K
peoOpa30BaHMIO YMCIOBBIX BBIPAXKEHHM U BEIUMUCICHUSIM. [[efiCTBUTENbHBIC YHCIIA.

Crenens ¢ 1eTbIM MTOKa3zaTesaeM U e€ cBoiictBa. CTanaapTHas 3alKCh YHCIA.

Auaredpanyeckue BbIPaKeHHUs

KBanparHblii TpEXWIIEH, pa3i0KeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckas apoob. OCHOBHOE CBOMCTBO anredOpamdeckoil Apodu. CrokeHue, BHIYUTAHUE,
YMHOKEHUE, IeJIeHne anredpandeckux apooeil. ParimonansHblie BbIpaXKeHUs U UX IPeoOpazoBaHue.

YpaBHeHus1 1 HepaBeHCTBa

KBangpatHoe ypaBHeHue, ¢opMmyrna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHMH, CBOSIIMXCA K TMHEHHBIM U KBaJIpaTHBIM. [IpocTeiiine 1poObHO-paliioHaIbHbIE yPaBHEHUSI.

I'paduueckas uHTEpHpeTalUs YPaBHEHUN C IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUI
C ABYMs NepeMEeHHbIMU. [IpuMepsl perieHus: CUCTEM HEJTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CriocoOoM.

HucnoBble HEpaBEHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ OgHOM mnepeMeHHOW. PaBHOCHIBHOCTH
HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHUCTEMBI JIMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKIUHA
[Monstne Qynkmuu. OOIacTh ONpeAeNeHHs W MHOXECTBO 3HaueHW QyHkmmu. CrocoObl 3amaHus
byHKIUH.

I'padux ¢ynxuuu. YUrenue cBoiictB QyHkuuu no e€ rpaduxy. IIpumepsl rpagukoB ¢GyHKUIUH,
OTpaXAIOIIUX PEATbHBIE IPOLECCHI.

OyHKINY, OMHUCHIBAIONINE MPSIMYIO U OOpaTHYIO MPOMOPLHMOHAIBHBIE 3aBUCUMOCTH, UX T'padUKH.
Oynxuan Y = X2, Y = X3, y = VX, y=|X|. ['padudeckoe pemenne ypaBHEHHI 1 CHCTEM YpaBHEHHIL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE Ppe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «AunreOpay
XapaKTepU3YIOTCS:

1) narpuoTnyecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K TMPOIIIOMY ¥ HACTOSIIEMY POCCHUHCKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTIKEHHUSM POCCUHCKMX MaTeMaTHUKOB M POCCHUCKON
MaTeMaTHYECKON IIKOJIbI, K HCTIOIh30BAHUIO 3TUX JOCTI)KCHUN B IPYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpaskaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA M peall3alid ero Tpas,
MpeICTaBICHUEM O MAaTeMaTU4YEeCKHMX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTro olImiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXIEHUIO ITHUYECKHUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYESCKUM MPUMEHEHHUEM JOCTYIKEHUH
HayKH, 0CO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B I€ATEILHOCTH YYEHOTO;

3) Tpy/10BO€e BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE y4YacTHE B PEHICHUM IMPAKTUYCCKUX 3aad MaTeMaTHYeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEl
KU3HU JIJIs1 YCIEIIHON MpoQeCcCHOHATBHON IeATeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBEIM BBIOOPOM W TIOCTPOCHHEM WHAMBUAYAIBHOH TpaeKTOpHH OOpa3oBaHUS U
KU3HEHHBIX MJIAHOB C YUETOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTN4eCcKoe BOCIIMTAHHE:

CIIOCOOHOCTBI0 K AMOIMOHAILHOMY W JCTETHYECKOMY BOCIHPHATHIO MaTEeMaTHYCCKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUI, YMEHHIO BUIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpHUEHTAIMEeH B JNEATeTbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJOBEKa, MNPHPOABI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl PA3BUTHS IMBUIU3AIIMH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKU U MAaTEMaTHUECKON
KyJIbTYpOH Kak CpEICTBOM TIIO3HAHHWS MHpPA, OBJIAJCHUEM MPOCTCUITMMH  HAaBBIKAMU
UCCJIEIOBATENLCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTanue, (OPMHPOBAHHME  KYJIbBTYPbl  30POBbSI H
IMOLMOHAIBLHOIO 0JIAT MOy YHsl:

TOTOBHOCTBIO TMPUMEHSATh MaTEeMaTHYeCKHe 3HAHUS B MHTEpPecax CBOEro 3J0POBbS,
BEJICHUS 3JJOPOBOTO 00pasa *HU3HU (3A0POBOE NMUTAHKE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH H
OTIIbIXa, peryisipHas (u3nyeckass aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
IpU3HAHUEM CBOETO IMpaBa Ha OIMIMOKY U TAaKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3a7ad B 00JacTu
COXPAHHOCTH OKPYKAIOIICH cpefpl, IIAHHPOBAHUS MOCTYIKOB W OIEHKA WX BO3MOXKHBIX
MTOCIICJICTBUH ISl OKPY’KAIOMIEH Cpelbl, OCO3HAHWEM TJI00aTBHOTO XapaKTepa JKOJIOTHYSCKHX
npo0JieM U MyTel UX peleHus;



8) ajanTanus K M3MEHAIIIUMCS YCJIOBUSIM COLHAJIBLHON M NIPUPOAHOI Cpebl:

TOTOBHOCTBIO K I[€I>'ICTBH$[M B yCJ'IOBI/ISIX HGOHI)C[[CJ'IéHHOCTI/I, ITOBBIIIICHU O ypOBHf[ CBOCﬁ
KOMITETCHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITEIIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS Yy JAPYTUX
HIOIIGI‘/JI, HpI/IO6pCTaTL B COBMGCTHOﬁ JACATCIIBHOCTH HOBBIC 3HAaHHA, HABBIKM U KOMIICTCHIIUU H3
OIIBITA IPYIUX;

HEO0OXOUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWHU, B TOM 4YHCIIe (OPMYIMPOBATH UJIEH,
IIOHATHUA, THIIOTC3bI 06 O6L€KT3X 1 ABJICHHUAX, B TOM YHCJIC paHee HECU3BCCTHBIX, OCO3HABaTh
neuIuThl COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHHMAEMBbIE DPELIEHUS U
nercTBysl, POpMyIUPOBATH U OIICHUBATH PUCKU U TTOCIEACTBHS, (POPMHPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHBIE YUeOHbIe JeiicCTBUS

Ba3oBrble Jjornyeckue neicTBUA:

® BBIABISTH U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITUI, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYITHPOBATH OMPEACICHUS TMOHITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS JJIsi 0000IICHUS
U CpPaBHEHHUS, KPUTEPUHU IIPOBOIUMOTO aHAIN3a;

® BOCIPHHHMATH, ()OPMYIUPOBATH U MPEOOPA3OBHIBATL CYXKJICHUS: YTBEPIUTEILHBIC H
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHBIC U 00IIUE, YCIIOBHBIC,

®  BBIBISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOPEUUS B (haKTax,
JNAHHBIX, HAOJIOJCHUSX U YTBEPXKACHUSIX, Mpeljaratb KpPUTEpUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JIeNaTh BBIBOJBI C HCIOJIH30BAHHEM 3aKOHOB JIOTHKHU, JNEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIJIFOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30upaTb JOKa3aTeNbCTBA MaTEMaTHUECKUX YTBEp)KIEHUM (MpsiMble W OT
MIPOTUBHOTO), MPOBOJUTH CaMOCTOSITEJILHO HECJIOKHbIE JIOKa3aTesIbCTBa
MaTeMaTuuecKux (aKTOB, BBICTPAWBATH APTYMEHTAIUIO, MPUBOJIUTH TNPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

e BbIOMpaTh CcHocoO pemnieHHs y4eOHOM 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hauboee MOIXOISAMUN C YIETOM CaMOCTOSITENILHO BbIIENIEHHBIX
KpUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKUE AeHCTBUA:

® UCIOJIb30BaTh  BONPOCHI  KAaK  HMCCJIEAOBATEIIbCKUW  HMHCTPYMEHT  MO3HAHUS,
bopMyIUpOBATH BOIIPOCHI, (bukcupyromue MIPOTHUBOpPEUHE, npo0emy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3ULIUI0, MHECHUE;

® TMPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIM HSKCIIEPUMEHT,
HEOOJIbIIOE MCCIEAOBAHUE II0 YCTAHOBJIEHMIO OCOOEHHOCTEM MaTeMaTHYeCKOIo
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

® CaMOCTOATEThbHO (OPMYIHUpPOBATh OOOOIIEHWS © BBIBOJIBI IO  pe3yiabTaTam
MPOBEEHHOT0 HAOIOCHHUSI, UCCIIEAOBAHMUS, OL[CHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX
pE3yabTaTOB, BEIBOJIOB U O0OOIIICHHIA;



MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCCA, a TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
O €TI0 pa3BUTUHN B HOBEIX YCIIOBUAX.

PatGora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALUU, JAaHHBIX, HEOOXOJIUMBIX
JUIS peLleHMs 3ajiauu;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MHPOPMAIUIO
pa3NUYHBIX BUAOB U (hOpM IpeCTaBICHHUS;

BbIOUpaTh GopMy MpeCTaBICHNU HHPOPMALIMY U WILTIOCTPUPOBATh pellacMble 3aaun
cXeMaMH, JarpaMMaMu, HHOU TpaguKoi U UX KOMOMHAIUSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPUSM, IPEIIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC yHUBepcaIbHbIe y4eOHbIEe 1eHCTBHUS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMHU H LIETSIMU
oOIIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaKaTh CBOK TOUYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4l, KOMMEHTUPOBATh
MIOJIy4CHHBINA PE3yIIbTaT;

B X0/ 00CYXICHUS 3aaBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOJIEMBI,
pemaeMoﬁ 3aJa4u, BbICKAa3bIBaTb HACH, HalCJICHHBIC Ha TIIOUCK PCUHICHUA,
COIIOCTABJIATE CBOU CYXKACHUA C CYXKIACHUAMU OPYIUX YYAaCTHUKOB JAUajiora,
0oOHapyXH1BaTh PA3IMYUE U CXOJCTBO MO3UIIMIA, B KOPPEKTHOH hopMe GopMynHpoBaTh
pa3HOIJIacHsi, CBOM BO3PaKEHHUS,;

MPENICTABIIATh PE3YNbTaThl PEHICHUS 3aJa4H, SKCIIEPUMEHTa, UCCIEA0BaHUS, TIPOCKTA,
CaMOCTOATENIEHO BBIOMpaATh (hopMaT BBICTYIUICHHS C Y4ETOM 3a/ad MpPE3CHTAlH H
0COOEHHOCTEH ayIuTOpUH;

MNOHMMAaTb W HCIIOJIb30BAaTh IMPCHUMYIICCTBA KOMaHZ[HOf/'I u I/IHI[I/IBI/II[yaJIBHOI\/JI paGOTbI
IIPU PEIIeHNN y4eOHbIX MaTeMaTHUECKHX 3a/]1a4;

MNPpUHUMATD LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAaHUPOBATH OpTraHU3alUIO COBMECTHOM
paboThl, pacmpeneisaTh BHABI pPabOT, JOrOBapHBATHCSA, OOCYXKIATh TMPOIECC H
pe3ynbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboTel (00CykIeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BBHIOIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOU ﬂeﬁCTBHH C APpYruMHr 4JICHAMHU KOMaH/bl, OICHUBATh KAaUCCTBO CBOCTO BKJIA/la B
001l MPOIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranu3anus:

CaMOCTOSITEIIBHO COCTAaBJIATh IUIAH, ANTOPUTM pEIIeHUs 3agadyd (WM ero 4YacTh),
BBEIOMpPATh CIOCOO pEmeHus ¢ y4€TOM HMMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUN C Yy4ETOM
HOBOH HH(pOpMAIHH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CITOCO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIS TpoIecca M pe3ylibTaTa peuieHus
MaTeMaTUIEeCKOM 3a1au;
HpeHBI/IIIeTB prI[HOCTI/I, KOTOpBIe MOI‘YT BO3HI/IKHYTL HpI/I peH_IeHI/II/I 3aJa4u, BHOCUTDb
KOPPEKTUBHI B JICITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAHJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;



® OLIEHUBATh COOTBETCTBUE PE3y/bTaTa JAEATEIbHOCTU MOCTABICHHOMN LIETU U YCIOBUSIM,
OOBSACHATh MPHUYMHBI JIOCTHIKEHUS WM HEAOCTHKEHMS IIeNIM, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kJacce OO0ydaroLMiics IMOJYyYUT CIEIyIOLIUE IMpPEIMETHbIC
pe3yIbTaThI:

Yucia v BBIYHCIEHHUSA

BeinonHATe, coderas YCTHblE M NHUCBMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palroHaTbHBIMU YUCIIAMHU.

HaxonuTh 3HaueHMs] YHMCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3Hble CHOCOOBI U
OpuEMBl  BBIYUCIICHUS] 3HAUEHUH JPOOHBIX BBIPAXKEHUH, COAEpXKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TpOOH.

Ilepexoaute OT O0AHOM (OPMBI 3amMCU YUCEN K JIpYroil (mpeodpazoBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHMBATB M YIOPSIOUMBATh PAllMOHATILHBIE YUCIIA.

Oxpyrnarh ymcia.

BBINONHATE IPUKUIKY M OLEHKY pe3ysbTaTa BBIYMCICHHUH, OLIEHKY 3HAUYEHUI YMCIOBBIX
BbIpa)keHUl. BBIMONHATE NEHCTBHS CO CTENEHIMHU C HATypaJbHBIMU MOKA3aTEISIMH.

[IpuMeHSTh TPU3HAKK JEIMMOCTH, Pa3IOKEHNE Ha MHOKHUTENN HATYPAIBbHBIX YHCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3aJauyd, CBS3aHHbIE C OTHOLICHMEM BEIMYMH,
MIPONOPIMOHATBHOCTBIO BEJIMYMH, POIIEHTAMHU, HHTEPIIPETUPOBATh PE3yJIbTaThl PELICHUS 3a/1a4
C Y4€TOM OTPaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHH sl

Hcnonb30BaTh anredbpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxonuth 3HaueHust 0yKBEHHBIX BBIPAKCHUH MPU 3aJIaHHBIX 3HAYCHUSAX NIEPEMEHHBIX.

BbimonHATe peoOpa3oBaHus 1eJI0r0 BRIPAKEHHSI B MHOTOUWIECH MPUBEACHUEM ITOT00HBIX
CJIaraeMbIX, paCKPbITHEM CKOOOK.

BBINONHATE YMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTOYICH,
MPUMEHSTH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa Pa3HOCTH.

OcymecTBIATh Pa3oKEHUE MHOTOWICHOB Ha MHOMKHTEIM C TOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOIIer0o MHOMKUTENS, TPYNIUPOBKH ClaraeMblX, IpUMEHEHUs (HOpMYT COKpAIIEHHOTO
YMHOKEHHUS.

[lpumeHsaTs mnpeoOpa3oBaHUsl MHOTOWIEHOB Ul pEIIeHHs pa3IuyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHOMN MPAKTHKH.

Hcrnonp30BaTh CBOMCTBA CTETICHEH ¢ HATYpaJbHBIMHU MOKA3aTEISIMU JJIS MPeoOpa3oBaHUs
BBIPAJKEHUM.

YpaBHeHUs U HEPaBEeHCTBA

Pemate snHeiiHble ypaBHEHHUs C OAHOM NEepeMEHHOMW, MPUMEHs MpaBUjia Mepexoja OT
HCXO/JHOTO YypaBHEHHS K paBHOCHIbHOMY eMmy. [IpoBepsATh, S[BISETCS JU YHUCIO KOPHEM
ypaBHEHHSI.

[IpumensTh rpaduyeckre METOAbI IPH PEILICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.



[MonGupath mpUMeEpHI Map YKCe, IBISIOMINUXCS pElIeHHEeM JTUHEHHOT0 ypaBHEHUS C IBYMS
MIEpEMEHHBIMHU.

CtpouTs B KOOPAMHATHOM IUIOCKOCTH TpaduK JHHEHMHOTO YypaBHEHUS C JBYMS
MIePEMEHHBIMHU, MOJTB3YICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPABHEHHS.

Pematph cucTteMbl NByX JMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduYeCKu.

CocTaBnATh M peliaTh JMHEWHOE YpaBHEHUE WJIHM CUCTEMY JIMHEMHBIX YpaBHEHMH IO
YCIOBUIO 3aJayM, HWHTEPIPETHPOBaTH B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd MOJyYEHHbIN
pe3ymbTar.

DOyHKIUH

N3o0pakaTh Ha KOOPAMHATHOW TMPSMOMW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIydd, OTpPE3KH, MHTEPBaJIbl, 3aMKUCHIBATH UHUCIOBbIE TMPOMEKYTKH Ha
anreOpandecKkoM si3bIKE.

OTtmeuaTh B KOOPAMHATHOM TUJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAHWHATaM, CTPOUTHh
rpa¢uku JIuHeHHbIX pyHkuuil. Ctpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKIMH M3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMMU:
CKOPOCTb, BpeMsi, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTH, NMPOU3BOIUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Nonumats rpaduyeckuil cnmocod MpencTaBlIeHUs W aHalW3a WHGOpPMAIMU, U3BJIEKATh U
MHTEPIPETHPOBATH MHPOPMALIMIO U3 TPAPHUKOB pPEaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kiacce oOyyaromuiicss MOJIYYHUT CIEAYIOLIUME IPEeIMETHBIC
pEe3yIabTaThI:

Yucia 1 BBIYUCIEHUSA

Hcnonp3oBaTh HayalbHbIE MPEJCTaBICHUS O MHOXECTBE JCWCTBUTENBHBIX YUCEN IS
CpaBHEHHMSI, OKPYTJICHUS WM BBIYMCICHUH, W300pakaTh NEHCTBUTENbHBIE YHCIIa TOYKAMHU Ha
KOOPAMHATHOMN IIPSIMOM.

[IpumensaTy mnoHATHE apuU(METUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJNB3YS TP HEOOXOIUMOCTH KallbKYJISTOP, BEIIOTHATH MPeoOpa3oBaHuUs BBIPAKECHUH,
coJiepKallluX KBaJpaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OOJBIIMX M MaJlbIX YHCEI C TMOMOIIbIO JECATUYHBIX ApoOeil u
creneHeit yucina 10.

Aaredpanyeckue BbIpPaKeHHs

[IpuMeHATh TOHATHE CTENEHW C LENbIM IOKa3aTeJeM, BBINOJIHATH NpPeoOpa3oBaHUs
BBIPAKEHUH, CO/IepKAIUX CTENIEHU C LI€JIbIM ITOKa3aTEeIeM.

BBIMOTHATE TOXIIECTBEHHBIE MPEOOpa30BaHUsl PALMOHANBHBIX BBIPAKEHMH Ha OCHOBE
MpaBWII JCHCTBUI HAJl MHOTOYWICHAMH U allreOpandecKuMu IpOOsMHU.

PackiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUW [N pEHICHHS pPa3IU4YHBIX 3a1ad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHus1 U HePaBeHCTBA

Pemiate nuHeliHbIe, KBapaTHbIC YPAaBHEHUSI U PALIMOHANIbHBIE YPAaBHEHUSI, CBOJAILMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS [IE€PEMEHHBIMHU.

[IpoBOAUTH TIpOCTEHIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHH, B TOM YHCIIE C
MpUMEHEHHEeM TpapuuecKuX TMpeacTaBleHuil (ycTaHaBIMBAaTh, MMEET JIM YpaBHEHHE WIIU
CUCTEMa YpaBHEHUH PELIEHUs], €CIIU UMEET, TO CKOJIbKO, U Ipoyee).



[lepexoauTh OT ciOBeCHOW (GOPMYIUPOBKM 3a7aud K e€ anrebpanyeckoill MOAeIH ¢
MOMOLIbI0 COCTAaBJICHHUS YPABHEHMsSI WJIM CHCTEMbl YypaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aa4y IIOJYyYCHHBIN pe3yibTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIATh JIMHEHHbIE
HEpaBEHCTBAa C OJHOM NEPEeMEHHOM U HX CHUCTEMBI, JaBaTh TI'padUUECKy0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumate u  HUCHONB30BaTh (YHKIMOHAJBHBIE TMOHATUS W A3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE O0O03HAYEHUs), ONpeNeNATh 3HAaueHHe (GYHKIUM I10 3HAUYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKIMH 110 e€ rpaduky.

Crtpouts rpaduku 31€eMEeHTapHbIX PYHKIMHA BUA!

y = kX, y =x2, y = x3,y = [X|, y = VX, omuchIBaTh CBOICTBA 4HCIIOBOI (YHKIHH IO 68
rpaguxy.

K koniy oOyuenuss B 9 kjacce 0oOydarolMiics MOMYyYUT CJEIYIOLIUE MPEAMETHBIC
pe3yJabTaThl:

Yuciaa U BLIYMCICHHUA

CpaBHUBaTh M YHIOPSAOUYMBATh PAllMOHAJIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BomonHaTe apudmeTrueckue IeHCTBUS C pallMOHAIbHBIMU YHMCIIAMH, COUYETasl YCTHbIE U
MMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIICHNS C UPPALMOHAIBHBIMY YU CIIAMH.

Haxoauth 3HaueHus CTENEHEN C LEJIbIMM [T0KA3aTEIsIMU U KOPHEH, BBIUNCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyryATh [IEHCTBUTENBHBIE 4YHCJIA, BBINOIHATH NPUKHUIKY pPE3yJabTaTa BBIYMCICHHH,
OLIEHKY YHCJIOBBIX BBIPa)KEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHENWHBIE M KBaJpaTHBIE YPAaBHEHMs, YpPaBHEHMs, CBOASIIMECS K HUM,
IpocTelme JpoOHO-palliOHAJIbHBIE YPaBHEHMS.

Pematp cuctembl IByX JIMHEHHBIX YPaBHEHHUH C IByMsS IEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SABIISAETCS JIMHEUHBIM.

PemaTth TekcToBble 3amauM  anreOpanyeckuM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIHM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTh IIpoCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
MIPUMEHEHUEM TpapuuecKuX MpeAcTaBieHuil (ycTaHaBIMBaTb, HMEET JIM YPaBHEHHE WU
CUCTEMA YPaBHEHUH PEILLEHUS, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

PemaTts nuHEliHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPABEHCTB HA YMCIIOBOU MPSIMOM, 3alIMCHIBATH PEIICHUE C TIOMOILBIO CHMBOJIOB.

Pemartp cucTteMpl JIMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBa/IpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MIPSIMOH,
3aMMCHIBATh PELICHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3IMUYHBIX 3a7ad.

DyHKIUH

Pacnio3HaBath pyHKIMM N3y4eHHBIX BUJOB. [loKa3pIBaTh cCXeMaTHYECKH PACIIONIOKEHHE Ha

KOOPIUHATHOH MI0CKOCTH rpadukoB GpyHKImiA Buna: y = kX, y = kx + b,y = k/x,y = ax2 + bx +

C,y =x3,y=1X,y = ||, B 3aBuCHMOCTH OT 3HAYCHHIT KOIPDUIEHTOB, ONMUCHBATE CBOMACTBA

(GyHKUIUH.



Crpouth M n300pakaTh CXEMaTHYECKHU TpaUKH KBAaJPAaTHUHBIX (DYHKIMHA, OMHCHIBATH
CBOWCTBA KBaIpaTHYHBIX (DYHKIUHU IO UX TpaduKam.

Pacno3naBate  kBagpatuuyHyro (QyHKOU0 10  ¢opmyie, NPUBOIUTH IPHUMEPbI
KBaJpaTUYHBIX QYHKIUH U3 peaqbHON KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIe MOCJIeA0BATEIbHOCTH M IPOTPecCHH

Pacno3HaBate apu(p)MeTHUECKYI0 U F€OMETPUYECKYI IPOTrPeECCUU IPU Pa3HbIX cllocobax
3aJjaHusl.

BBINOTHATE BBIYUCIEHUS C UCHOJIB30BaHUEM (GOpMYya N-ro wieHa apupMeTHuyecKoil u
reOMEeTPUYECKOl porpeccuii, CyMMbI IEPBBIX N UICHOB.

N300pakaTh 4ieHbl IOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPUHATHON TNIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMHU IOCIIEIOBATEIBHOCTSIMH, B TOM UHUCIIE 3a7a4d
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHUEM KaIbKYIATOPA, HIU(POBBIX TEXHOJIOT ).



8 KVIACC

KonuyecrBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesoB 4 TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcbl
but6mmoreka [JOK
1 Y .K 15 1
rcna v Beuucnenus. KBagpaTtasie KOpHU https://m.edsoo.ru/Tf417af8
5 Yucna u BerurciieHys. CTEIECHD ¢ LEIbIM 7 1 bubnunorexa LIOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIPAXKEHUSI. 5 1 bubnauorexa [JOK
KBanpatHbIii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHHUS. 15 1 bubmmorexa LIOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBapaTHbie bubmuoreka [JOK
5 15 1
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 L bubnuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 h:tlpzlfl:éezii.ru 17541748
bubnunorexa LIOK
8 DyHKILHH. OCHOBHBIC [IOHATHS > ! https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9 1
yuis. HuCI0BbIC pyHIKwHH https://m.edsoo.ru/7f417af8
bubmunorexa IHOK
10 Hosroperue 1 0bobumene 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 10 0

[TPO'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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8 KVIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe NN (ppoBbIe

Ne Jara
w/n Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue H3yeHEs o0pasoBaTe/bHbIe
padoThI padoTsbI pecypcbl
bu6mmoreka [IOK
L KpaaparHbiit Kopettb i3 HHcita 1 0 https://m.edscIJlo.ru/7f42d452
5 [TonsiTie 06 npparroHaIbHOM 1 0 Bbubmmoreka [LIOK
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsTuHbIe TPUOTUKESHUS 1 0
UppaLMOHANILHBIX YHUCET
4 JlecsaTHYHBIC IPUOITNKCHHS 1 0
UppaLMOHATILHBIX YHACET
5 JleficTBUTENBHBIC YKCTIA 1 0
6 CpaBHeHME IEHCTBUTEIIBHBIX 1 0
qucell
7 CpaBHeHHE 1€MUCTBUTEIIBHBIX 1 0
qrcen
8 ApubdMeTHnuecKuii KBaIpaTHBII 1 n
KOPCHB
9 VYpaBHeHue BHa X* = a 1 0
10 CoiicTBa apumeTnuecKkux 1 0 bubnmoreka [JOK
KBaJ[PaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apuPpMETHICCKUX 1 0 bubnuorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
12 [TpeoOpa3oBaHue YUCIOBBIX 1 0 bubmmoreka LIOK
BBIPXXEHUH, COIepKAIINX https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

KBaaApaTHBIC KOPHU

[IpeoOpa3zoBaHme YUCTOBBIX

13 BBIPXKEHUM, COIEPIKAIIUX buomorera [IOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeoOpa3zoBanue YUCIOBBIX
14 BIfI)an(I;HI/If/'I coziepKalux bubmmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHUE YHCITIOBBIX
15 BLip@.)KIZHI/Iﬁ coziepKalux bubmorera [IOK
’ https://m.edso0.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CTelleHn ¢ LENIbIM ITOKa3aTeIeEM buomorera [IOK
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3aluch YUCa.
Pa3mepnr 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T II€MEHTAPHBIX YaCTHI] bu6mmoreka [IOK
710 KOCMUYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTh MTPOLIECCOB B
OKpY’KaroIllleM MUpe
18 CBolicTBa CTENEHH C IIETIBIM but6mmoreka [IOK
nokasaTesieM https://m.edsoo0.ru/7f435648
19 CBoiiCTBa CTENEHH C LIEJIBIM bubmoreka I[IOK
[TOKa3aTejIeM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHH C LIETIBIM but6mmoreka [IOK
nmokasaTesieM https://m.edsoo0.ru/7f435648
21 CBoiCTBa CTENEHH C LIEJIBIM bubmuoreka [IOK
IoKas3arejieM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENEHH C 1IETIBIM but6mmoreka [IOK

IIOKa3aTeJIEM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagparsslii TpéxuieH

24 KBanpaTHblii TpéxuiieH
o5 Pasnoxenne kBagpaTHOro bu6mmoreka [IOK
TpEXUIeHa HA MHOXHTEIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHnue kBaapaTHOro bu6mmorexa LIOK
TPEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo Temam
27 "KBaZI[)paTHI:Ie EopHI/I. Crenenu. bubmorexa LIOK
N https://m.edsoo.ru/7f42ec80
KBanpaThslii Tpexusen"
but6mmoreka [JOK
28 Asrepaitieckas Apodk https://m.edsoo.ru/7f430382
JlonycTuMble 3HaYEHUSA
29 MIEPEMEHHBIX, BXO/ISIINX B
anredpandecKue BhIPAKEHUS
JlomycTrMble 3Ha4eHUs
30 MIEPEMEHHBIX, BXOJISAIINX B
anreOpanyecKre BEIPasKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [IOK
anrebpanyecKoi 1poou https://m.edsoo.ru/7f4308e6
32 OcHOBHOE CBOMCTBO bubnuotexa [JOK
anredpanueckoi 1poou https://m.edsoo.ru/7f430a8a
33 Coxparenue apodeit Bubamorexa LIOK
https://m.edsoo.ru/7f430f44
34 Coxpatenue apobeit bubmorexa LIOK
https://m.edsoo.ru/7f430f44
CnoxxeHue, BRIYUTAHUE, BuGmorexa LIOK
35 YMHOXCHHE U JICJICHNE

anredpanvecKkux Ipooei

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

CloxxeHne, BEIYMTAHUE,

bubnaunorexa LIOK

36 YMHOICHHE 1 AACICHHe . https://m.edsoo.ru/7f4315c0
anreOpanyecKux Apooeit
Crno)xeHue, BBIYUTaHUE
37 yMHO)KeHI/I’e U JeJIcHUE , buomorera [IOK
. https://m.edsoo.ru/7f4318c2
anredpanvecKkux Ipooei
CnoxxeHune, BEIYUTAHUE
38 yMHO)KeHI/I,e u I[CJIGHI/IG’ bubmorera [IOK
. https://m.edsoo.ru/7f431a20
anredpandeckux apooeit
[IpeoOpa3zoBanue BeIpaKCHHI
39 copz[epxlzamnx anre6pznqecxne’ bubamorexa LIOK
https://m.edsoo.ru/7f43259¢
apobu
[IpeoOpa3zoBaHue BBIpAKEHUH,
40 C(i[ep;:amnx anre6pznqecxﬂe brbmorera [IOK
https://m.edsoo.ru/7f432736
npobu
[IpeoOpa3oBanue BeIPAKEHHMIA,
41 C(i(epn};c)amux anre6p§1/1qe01<ne bubmmorexa HOK
https://m.edsoo0.ru/7f432736
apobu
42 Kontponbhas paboTa o teme bubnuorexa [JOK
"Anrebpaunueckas 1poosb" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHHE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBajpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBaagpaTHOE ypaBHEHHE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmysia KOpHE KBaApaTHOTO bubnuorexa [JOK

YpaBHEHUS

https://m.edso0.ru/7f42f158



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

dopmysia KOpHEH KBaApaTHOTO

but6mmoreka [IOK

47 YpaBHCHHUSI https://m.edsoo.ru/7f42f3f6
48 @opMyita KOpHEH KBaJpPaTHOrO bu6mmorexa LIOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopea Bitera https://m.edsi.ru/7f42fef0
bubnmoreka [JOK
>0 Teopewma Bitera https://m.eds;}).ru/?f430076
51 Pemienue ypaBHeHMi, CBOASAIINUXCSA but6mmoreka [IOK
K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHM, CBOAAINXCA bubmmoreka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmme qpoOHO- bubmuoreka [JOK
palroHaIbHBIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimme apodHO- bu6mmoreka [JOK
paloHaIbHbIE YPaBHEHU https://m.edsoo.ru/7f432b6e
55 Pernrenuie TeEKCTOBBIX 3a7a4 C but6mmoreka [IOK
MTOMOIIIBIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 33124 C ) bu6anorexa LIOK
MTOMOIIIBIO KBaJIPATHBIX YpaBHEHUH https://m.edsoo.ru/7f42f8f6
57 KoHnTtponbHas paboTa o teme bubmuorexa [JOK
"KBagpatusie ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOEe ypaBHEHHE C IByMs
58 NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEpPHI PEIICHUs ypaBHEHUH B
LENBIX YUCIaX
59 JInHeliHOe ypaBHEHHE C IBYMS

NepEeMEHHBIMH, €T0 rpaduk,



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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MIPUMEPHI PEIICHUs ypaBHEHUI B
[EJTBIX YHCIIax

60

JIuHeliHOEe ypaBHEHHE C IBYMS
NepEMEHHBIMH, €ro rpaduk,
IIPUMEPHI pEeIIeHUs] YpaBHEHU B
LEJIBIX YUCIIaX

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU

62

Pemenue cucrem qByX JTUHEHHBIX
YpaBHEHHUH C IBYMS IEPEMEHHBIMU

63

Pemenne cucrem IByX JIMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

64

[Tpumepsl pelieHus CucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
MepEeMEHHBIMU

65

IIpumepsl pereHus cucteM
HEJIMHEMHBIX YPaBHEHUH C JBYMsI
IIEPEMEHHBIMU

66

I'paduueckas unTepripeTanys
YpaBHEHUS C ABYMs [IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMs IEPEMEHHBIMU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas naTEepIpeTAIIHL
YpaBHEHUS € ABYMs [IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPAaBHEHUM C
IBYMsI IEPEMEHHBIMU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekcTOBBIX 3a7a4 €
ITOMOILBIO CUCTEM YPAaBHEHUI



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TekcTOBBIX 3aJa4d C

09 ITIOMOIIIBIO CUCTEM YPABHEHUI
70 Pemienue TekcTOBBIX 3a1a4 C
MOMOIIBIO CUCTEM YpaBHEHUMN
71 LII/ICj'IOBBIe HEpaBEHCTBA U UX
CBOICTBa
7 UwrcnoBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# MepeMeHHON
JIuHeitHbIe HepaBEeHCTBA C OJJHOM but6mmoreka [IOK
74 .
MEPEMEHHOMN M UX PeIICHHE https://m.edso0.ru/7f42c692
75 JIuHeliHbIE HEPABEHCTBA C OJHOU bubmmoreka LIOK
NepPEMEHHOHN M UX pelIeHHe https://m.edsoo.ru/7f42c840
76 JInHelHbIe IjepaBeHCTBa C OIHOU
MIEPEMEHHOHN M UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJTHOM MepeMEHHON U UX peleHUue https://m.edsoo.ru/7f42cb88
78 CucTteMbl TUHEUHBIX HEPABEHCTB C bubmuoreka [JOK
OJTHO MEPEMEHHON M UX PeIICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELICHUE
N300paxenue perieHus
80 J'II/IH6§H01"O He;)aBeHCTBa U UX bubamorexa LIOK
N . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MIPSIMOU
N300paxeHue penieHus
81 J'II/IH6§HOFO He;)aBeHCTBa U UX Bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMOU
82 KonrponbHas pabota no temam



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

"HepasenctBa. CucteMbl

ypaBHeHUI"
bubnmnoreka [JOK
83 Honsrite gymiiuin https://m.edsi.ru/7f433012
84 OO6macTh onpeaeeHus 1 bu6mmoreka [IOK
MHOYKECTBO 3HAYCHUH (PyHKIUH https://m.edsoo.ru/7f433d84
85 CriocoOsI 3a1anust yHKIIHIA
86 I'paduk pyaxmmm
87 CaoiicTBa pyHKINHU, UX
oToOpaxeHue Ha rpaduke
88 Urenune u moctpoeHue rpadukoB
G yHKIHIA
89 [Tpumeps! rpadukoB GyHKIUH,
OTPAXKAIOIINX PEaTbHBIE MPOLIECCHI
B0 | noapmme mporepamoner bitGnorera LIOK
samHCHMOCTH, HX rpaduKn https://m.edsoo.ru/7f434bbc
91 ['unepbona
92 ['unepbona
%3 Ppaduk gyt y = x° ﬁﬁgﬁﬁiﬁiiﬂﬁnmmwz
%4 Ppacx yrkitmity = x* ﬁﬁ::ﬁiﬁic.)rﬁ/ms%?z
2 = - -
5 wmamcoocpenene Bumores LOK
ypaBHeHHit 1 CHCTEM ypaBHeHIL https://m.edsoo.ru/7f434d38
96 OyHKIUU Y =X2, Yy = X3,y = VX, y = bubnuorexa [JOK



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

[X|; rpaduueckoe perieHue
YpaBHEHUH U CUCTEM YpaBHEHHI

https://m.edsoo.ru/7f434eb4

[ToBTOpEHKE OCHOBHBIX MOHITUN U

but6mmoreka [IOK

2 MCTONOB KypCOB 731 8 Kmaccos, 1 0 https://m.edsoo.ru/7f4371aa
000011IeH1E 3HAHUHA
o [ToBTOpeHue OCH(;BHZIX TIOHSTAN U , ; BuGmorexa LIOK
METOAOB XypeoB fl f1aceos, https://m.edso0.ru/7f43736¢
000011IeHrEe 3HAHUHA
0 H;)B(;FO(];)CHI/IC :(:H(;BHZIX n;)CHC;;THﬁ " . ; Bu6morexa LIOK
METOHOB Kypeon UH i 5 https://m.edsoo0.ru/7f437510
000011IeH1Ee 3HAHUHA
ekl P B
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUNA
but6mmoreka [IOK
101 " 3] 1 1
TOTORAL KOHTPOTILHAs paboTd https://m.edso0.ru/7f436h88
e N
AOB KYPEOB 7 1 : https://m.edso0.ru/7f437858
000011IeHrE 3HAHUHA
BIEFE KOJIMUECTBO HACOB IT
OBII] OJ1 CTBO YACO 0] 102 10

[NPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

* MaremaTuka. Anre0pa: 8- kiacc: 0a30BbIi ypOBEHb: YueOHUK, 8 kinacc/ Makapsrues 1O.H.,
Munmrok H.I'., HemkoB K.W. u apyrue; nox pexa. Tensxockoro C.A., AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBenieHme

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

MeTtoaudeckue peKOMEHAAIMH 10 aredpe yUuTeIto

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET






