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INOACHUTEJIbBHASA 3AIINCKA

AnreOpa sBISIETCS ONHUM W3 OIOPHBIX KYPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS: OHa OOeCHeYrBaeT
W3y4eHUE JPYTUX [WCLMIUIMH, KaK €CTEeCTBEHHO-HAYJHOTO, TaK M T'YMAaHHUTApHOIO IMKJIIOB, €€ OCBOCHHE
HEOOXOANMO ISl MPOJOIDKEHUSI 00pa3oBaHMS M B TIOBCEIHEBHOHM >XKM3HH. PazBuTHe y 00ydarommxcs HaydIHBIX
NIPE/ICTABICHU O TIPOUCXOXKIEHHM W CYIIHOCTH aireOpanvecKux aOCTpakuuid, crocode OTpa)kKeHHs
MaTeMaTH4eCcKOi HayKOil SIBICHUI U POLIECCOB B NMPHUPOJIE M O0IIECTBE, POIM MAaTEMaTHYECKOTO MOJIETUPOBAHUS B
HayYHOM MO3HAHUH M B MIPAKTHKE CIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOI'O MUPOBO33PEHHS U KQUECTB MBIIIJICHUS,
HEOOXOMUMBIX JUISA aJalTallid B COBPEMEHHOM IH(poBoM obmiecTBe. M3ydeHue anreOpsl 00eCrieunBacT pa3BUTHE
yMeHHsl HaONroqaTh, CpaBHHBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATh CBOW JEHCTBUSI M BBIBOIBI, (DOPMYJIHpOBaTh yTBepkiacHUs. OcBOeHHE Kypca
anreOpsl 00ecreynBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHHM HCIONIB3YIOT ICAYKTUBHBIE U
WHIIyKTUBHBIE pacCcyXaeHHs, 0000IIeHre U KOHKpeTH3aluio, abcTparupoBanue u aHanoruto. O0ydeHue anredpe
TIPE/oJaraeT 3HauUTeNbHbI 00BEM CaMOCTOSATENLHOM NESTENIbHOCTH 00YYaloIMXCsl, TI09TOMY CaMOCTOSTEIbHOE
peleHue 3aaa4 SBIseTCs peain3anueil qesTeIbHOCTHOTO MIPUHINTIA 00Y4EHHS.

B crpykrype mporpammbl y4eOHOro Kypca «AnreOpay» IUisi OCHOBHOI'O OOIIEro o0pa3oBaHHsS OCHOBHOE
MECTO 3aHUMAIOT COJIEPIKaTEIbHO-METOINUECKHE JIMHUN: «Unciia 1 BEIYUCICHUS», « ATITeOpaniyecKre BEIPaKeHUs,
«YpaBHEeHUs U HepaBeHCTBa», « DyHkIm». Kaxaas n3 aTux conepkaTeIbHO-METOANYECKIX JIMHUI pa3BUBAETCs Ha
NPOTSHKEHUH TPEX JIET U3y4eHHs Kypca, B3aUMOICHCTBYS ¢ APYTHMH €ro JMHUAMH. B xone m3ydeHus ydeGHOro
Kypca 00y4aromMMCsi TPUXOAUTCS JIOTMYECKH PacCyXAaTh, HCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B
CBSI3U C 3THM B IIPOrpamMMy y4eOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPE/ICTaBICHHbBIE
BO BCEX OCHOBHBIX pazjeiax MaTeMaTHYeCKOro oOpa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJEHUIO O0YYarONIMMUCS
OCHOB YHHBEPCAJILHOTO MaTeMaTH4ecKoro s3bika. CoepiKaTenbHOH M CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOrO
Kypca «Aredpay SBISETCS €r0 MHTErPUPOBaHHBIN XapaKTep.

Coz[epmaHI/Ie UHNN «Yuciaa ¥ BBEIYUCICHUS CIIY)KUT OCHOBOM JUJIA ﬂaaneﬁmero H3Yy4YCHHsI MAaTEMAaTHKH,
CIOCOOCTBYET PA3BUTUIO Yy OOYYalOIIMXCS JIOTHYECKOrO MBIIUICHHS, (OPMUPOBAHMIO YMEHHS IIOJIb30BATHCA
AITOPUTMAaMH, a TaKKe NPUOOPETCHUIO NPAKTHYECKHX HABBIKOB, HEOOXOAMMBIX I HOBCEIHEBHOH IKHU3HH.
PazBuTe MOHATHA O 4YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMS CBS3aHO C pAalMOHAIBHBIMH U
UPPALMOHATBHBIMU YUCIaMH, (OPMHUPOBAHHEM IPEACTABICHUI O ACHCTBUTEIBHOM YHCIIE. 3aBEpIEHHE OCBOCHHS
YHCIIOBOH JIMHUH OTHECEHO K CpeiHeMY o0lieMy 00pa3oBaHHIO.

ConepkaHue JIBYX anreOpamvecKux JIMHUHA — «AjreOpanueckne BBIPOKEHUS» H «YPaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYYAIOMIMXCS MaTEMAaTHYECKOTO amiapara, HEOOXOAUMOTO IS
pelIeHus 3a/1a4 MaTeMaTHKH, CMEXHBIX NPEIMETOB U MPAKTUKO-OPUEHTUPOBAaHHBIX 3a1a4. Ha ypoBHEe OCHOBHOrO
obmiero oOpa3oBaHus y4eOHBI MaTepHal TPYNIHPYETCs BOKPYT palMOHAIBHBIX BBIpOKEHUH. AjreOpa
JEMOHCTPUPYET 3HAaUYE€HHE MAaTeMaTHKM KakK S3bIKa JUIA IOCTPOCHUS MAaTEeMaTHYECKUX MOJENEH, ONMUCAHUs
NPOLIECCOB M SIBJIICHUH pealbHOr0 Mupa. B 3amaum oOydeHust anreOpe BXONAT Taroke NajibHEWIee pa3BUTHE
AJITOPUTMUYECKOI0 MBIIUICHHUS, HEOOXOMMMOr0, B YaCTHOCTH, JUII OCBOSHHS Kypca WH(DOPMATHUKH, M OBJaJCHHE
HaBbIKAMHM JeOYKTUBHBIX paccyxieHuid. IIpeoOpasoBaHume CHUMBOJBHBIX (OPM  CIOCOOCTBYET —pPa3BUTHIO
BOOOpaXeHHs, CIIOCOOHOCTEH K MaTEMAaTUIECKOMY TBOPUYECTBY.

Conepxanne (QpyHKIIMOHAIBHO-TPApUUECKOW JTMHUM HAIEIEHO Ha TONydeHHe OOYJAIOIUMICS 3HAHHK O
(GYHKIUAX Kak BaKHEHIIEH MaTeMaTHUeCKONH MOJEIH JJIs ONMCAHUS M UCCIIEI0BaHHS pa3HOOOpa3HbIX IIPOLECCOB U
SIBIICHUM B TIpuposne | obmiectBe. M3ydeHme marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXCS YMEHHUS
WCTIONB30BaTh PA3IMYHBIE BHIPA3UTENBHBIE CPENCTBA S3bIKA MATEMaTHKH — CJIOBECHBIE, CHMBOJIMYECKHE,
rpaduueckie, BHOCUT BKJIa] B ()OPMHUPOBAaHHE MPECTABICHUHA O PONM MAaTEMAaTHKH B Pa3BUTHH LMBUIM3ALNN U
KYJIbTYPHI.

CormmacHo yueOHOMY IDIaHy B 7-9 Kilaccax m3ydaercsi y4ueOHBIH Kypc «Anredpay, KOTOPBIH BKIIOUAET
CIIEAYIONE OCHOBHBIE pa3/enbl comepxaHus: «Yucna u  BBIYMCICHUS», «ANreOpandecKie BBIPAKCHUS,
«YpaBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

Ha m3ydenne yae6HOrO Kypca «Anredpa» oroautcs 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Henemno), B
8 kmacce — 102 gaca (3 gaca B Henenmo), B 9 kimacce — 102 gaca (3 gaca B Hezeno).



COJAEPXAHUE OBYYEHUA
7 KJIACC

Yucisia 1 BBIYUCICHAS

Jpobu OOBIKHOBEHHbBIE W JIECATHYHBIE, IEpexo]; OT oxHOW (opMbl 3ammcu npobeit k apyroi. [lomsTue
palMOHAIFHOTO YHCIIa, 3aITiCh, CPAaBHEHHE, YIOPSI0YMBaHUE PAllMOHAIBHBIX Yncel. ApudMeTnieckue NeHCTBUS C
palnroHaIbHBIMU YKcIaMH. Pelenne 3a1a4d U3 peasbHOM MPAaKTHKK Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpefeleHHe, INpeoOpa3oBaHUE BHIPAKEHUH Ha OCHOBE
OIIpeJIeIeHus], 3amich OOIbIIMX Yrceln. [IpomeHTsl, 3anKch MPOLEHTOB B BUE Ipo0H U IpoOH B BUIE MPOLIEHTOB.
Tpu ocHOBHBIE 3a/1Ta4uX HA MIPOLIEHTHI, pEIICHHUE 3a/1a4 U3 PEeAIbHON MPaKTHKU.

[IpyMeHeHre IPU3HAKOB JETUMOCTH, Pa3lI0KeHHe Ha MHOKUTEIN HATypaIbHBIX YHCEIL.

PeanpHbIe 3aBUCHMOCTH, B TOM YHMCIIE TIpsiMast U 00paTHas IIPOIOPIIMOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHUs

IlepemenHble, YMCIOBOE 3HAUEHHE BBIPAXKEHUS C IEepeMeHHON. JlomycTHMble 3HA4YeHUS NEepPEMEHHBIX.
[IpencraBneHue 3aBUCMMOCTH MEX/1y BEIMYMHAMU B BHJIE (hopMysabl. Berurcnenus no ¢popmynam. [IpeodpazoBanue
OYKBEHHBIX BBIP&KEHUH, TOXKJIECTBEHHO PaBHBIC BBIPAKEHHs, NPaBMIIa MPeoOpa3oBaHUsl CYMM U TPOH3BEICHUM,
MIpaBUIIa PACKPBITHSI CKOOOK U NMPHUBEAEHHS OAO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHH ¢ HATYpaJIbHBIM [TOKA3aTEIeM.

OZIHO‘IJ'ICHBI u MHorowieHsl. CTeleHb MHOI'OYJIEHA. C.]'IO)KCHI/IC, BBIUMTAHNUEC, YMHOXCHHUE MHOI'OYJICHOB.
@DOopMyIBl COKpAIIEHHOTO YMHOXEHMSA: KBaApaT CyMMBI M KBaapaT pasHocTH. Dopmyrna pa3HOCTH KBaJIpaToB.
Pa3iokeHre MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHHs] U HEPAaBEHCTBA

YpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBIiIa MPpeoOpa3oBaHus YpaBHEHUsI, PABHOCHIBHOCTh YPaBHEHH.

JIuneiiHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOIO ypaBHEHUs, PELICHUE JIMHEHHBIX
ypaBHeHui. CocTaBiieHHE YpaBHEHHUH 1O YCIOBHIO 3a1a4l. PellieHne TeKCTOBBIX 3a7a4 ¢ TOMOIIbIO YpaBHEHHH.

JluneiiHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U ero rpaduk. Crucrema ByX JMHEHHBIX YPABHEHUA C IBYMsI
nepeMeHHbIMU. PeleHne cucteM ypaBHEHHMH CIIOCOOOM IMOICTaHOBKHU. [IpHMepbl pelieHHst TEKCTOBBIX 3al1ay C
IIOMOLIbIO CUCTEM YPABHEHMH.

DyHKIMHU

Koopnunata Ttoukn Ha mnpsmoil. YucioBble NpoMexXyTKH. PaccrosHume MeExIy OByMS TOYKaMHU
KOOpJAMHATHOU NPSIMOM.

[psimoyroneHast cucrema kxoopamHaT, ocu OX m Oy. AOGcimcca ¥ OpauHATa TOYKH HAa KOOPAWHATHOW
wiockoct. [Ipumeps! rpadukos, 3ananHbiX Gopmynamu. UrteHne rpadukoB peanbHbIX 3aBUcuMocTeil. [ToHsTHE
¢byakuun. 'paduk dyukimu. CpoiictBa ¢GyHkiuid. Juneiinas Qyukims, eé rpaduk. I'paduk dyHkmma y = |X|.
I'padudeckoe pelnieHnue TMHEHHBIX YPABHEHHH M CHCTEM JINHEHHBIX YPaBHEHUIL.

8 KIIACC

Yucnaa U BBIYUCTICHUS

Ksampatusiit xopeHp w3 uwncna. [lomstme o0 wuppamuoHambHOM umcie. JlecATHYHBIE TPUOIIKEHUS
UppalMOHAIbHBIX unces. CBoWCTBa apu()METHIECKHX KBAJPATHBIX KOpPHEH M MX NPHMEHEHHE K IpeoOpa3oBaHHIO
YHUCJIOBBIX BBIPAYKEHUM U BBIYMCIEHUAM. [[eHCTBUTEIbHBIE YUCIIA.

CrenieHb ¢ nensIM ToKa3ateneM H e€ cBoiicTBa. CTaHAapTHAas 3aIliCh YUCHa.

Anrebparyeckuie BEIpaKeHUIAIredpanyeckue BhIpaKeHUs

KBanpaTHblii TpEXWIEH, pa3IOKEHUE KBAAPATHOIO TPEXUWIEHA HA MHOXKUTEIH.

Anrebparueckast 1poob. OCHOBHOE CBOMCTBO anredpamdeckoit qpoou. CiokeHue, BEIYUTAHUE, YMHOXKEHHE,
JeTieHre anredpandeckux npodeii. PanmonanbHbIe BEIpaXKEHUS U UX TIPeoOpa3OBaHIE.

YpaBHEHUS U HEPAaBEHCTBAY pABHEHMSI U HEPABEHCTBA

KsanpatHoe ypaBHeHme, hopMyrna KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema Buera. Pemenne ypaBHEHMIA,
CBOZAIINXCA K JINHEHHBIM 1 KBaApaTHBIM. [IpocTeiiime 1poOHO-paloHalbHbIE YPaBHEHHS.

I'padudaeckas uHTEpHIpETALIN YPaBHEHHHN C IBYMS IIEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YpaBHEHHHA C IBYMs
repeMeHHbIMH. [IprMepsI peleHns CHCTeM HEIMHEHHBIX YPaBHEHUH ¢ IBYMS TIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIocoOOM.

UncnoBele HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ ogHON mepeMeHHON. PaBHOCHIIBHOCT HEPABEHCTB.
JluneiiHple HEpaBeHCTBA ¢ OAHON epeMeHHoN. CHCTeMBbI JINHEHHBIX HEPABEHCTB C OJHON NMEepEeMEHHOM.



OyHKIMUDYyHKIIUA

[onstne pynkuun. O6nacTh onpeneneHus 1 MHOXKECTBO 3HadeHUH (yHKIMH. CriocoOb! 3a1aHus HYHKIHUI.

I'paduk pynkmum. Yrenue cBoicTB GyHKINM 1o e€ rpaduky. [Ipumeps! rpagukoB GyHKINH, OTpaskaroIInx
peajbHBIE TIPOIIECCHI.

@OyHKIMY, ONHCHIBAIOIINE TPSMYIO M 00paTHYIO IPONOPIHOHAIBHEIE 3aBUCUMOCTH, UX rpaduku. OyHKImH
y =x2,y = X3,y = VX, y=|x|. ['paduueckoe pemeHne ypaBHEH i 1 CHCTEM YPaBHEHHIA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUS

JJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS IIPOrPaMMEBI YUEOHOTO Kypca «Aredpa» XapaKTepu3yrTCs:

1) naTpuoTH4eckoe BOCIIMTAHUE:

MIPOSIBJIEHUEM UHTEpEca K MPOILJIOMY U HACTOSIIIIEMY POCCUICKOM MaTeMaTHKU, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTHKEHUSIM POCCUMCKUX MaTeMAaTHMKOB W POCCUHCKONM MaTeMaTHYecKOW IIKOIbI, K HCIOJIb30BAHUIO DSTHUX
JIOCTIDKEHUH B JPYIUX HAYKaX U MPUKIATHBIX chepax;

2) rpakIaHCcKoe 1 TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BHITIOIHCHHIO OOS3aHHOCTCH TpaKIaHMHA W PEaliM3alldd €ro IpaB, MPEICTABICHHUEM O
MAaTEMAaTHYEeCKUX OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IHUYHBIX CTPYKTYp, SBJCHUH, NPOLEAYP TPaKIAHCKOTO
obrmrecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3THUECKHX MPOOJEM, CBS3aHHBIX C
MPAKTUICCKUM MPUMEHCHHUEM JOCTYDKCHHHM HAyKH, OCO3HAHHEM Ba)XHOCTH MOPAaJbHO-3THUCCKUX MPUHIMIIOB B
JIEATETHOCTH YUYEHOT0;

3) Tpy10BO€e BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE Y4YacCTHE B PEIEHUM MPAaKTHUYECKHX 3aJau MaTeMaTHYecKOW HampaBlIEeHHOCTH,
OCO3HaHMEM BaKHOCTH MAaTeMaTHYeCKOro o0Opa3oBaHMs Ha TPOTSDKEHWH BCeW OJKWU3HM ISl YCIIEIIHOW
npoheCCHOHANLHOIM AESTETHbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM M TIOCTPOCHUEM
WH/IMBUYaJIbHOM TPaeKTOPUU 00pa30BaHUs M KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX MHTEPECOB M OONIECTBEHHBIX
NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY W 3CTETUUECKOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pelIeHni, pacCyXIeH!H, yMEHHUIO BUJIETh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B ICKYCCTBE;

5) neHHOCTH HAYYHOIO MO3HAHUSA:

OpHeHTalMed B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4dHbIX MpPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPHPOAbI U OOIIECTBA, MOHMMAaHUEM MaTEMaTHYeCKOH HayKH Kak cdepsbl
YeJIOBEUECKOM AEATENBHOCTH, ITAOB €€ Pa3BUTHS U 3HAUMMOCTH UIS Pa3BUTHS LIUBHIN3AIIH, OBJIAJICHHEM S3BIKOM
MaTEeMaTUKU ¥ MaTEMAaTUIECKON KYIbTYpOi KaK CpeJCTBOM ITO3HAHUS MHUPA, OBJIAICHUEM MPOCTECHITNMHI HaBBIKAMHU
HCCIIE0BATEIILCKON AEATENbHOCTH;

6) pusuyeckoe BocnuTaHue, GopMUpPOBaHUE KYJAbTYPbI 310POBbSl U IMOLUOHAJIBHOI0 0JIATONIOTYYHS

TOTOBHOCTBIO IPUMEHITh MaTEeMaTHYECKHE 3HAHWSA B HHTEpecax CBOErO 3/I0POBbS, BEACHHS 3I0POBOTO
obpaza XH3HM (37I0pOBOE NHTaHWE, COANAHCHPOBAHHBIA PEXHM 3aHATHH W OTIbIXA, perysipHas Qundeckas
AKTHBHOCTb), C(OOPMHUPOBAHHOCTHIO HaBBIKA pe()IeKCHH, TIPU3HAHUEM CBOETO MPaBa Ha OIIUOKY U TAKOTO JKe MpaBa
JIPYroro 4ejJoBeKa;

7) 3K0JI0TrHYeCKOe BOCIUTAHUE:

OpHEHTAaIMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUU IS pemIeHus 3ajad B O0JacTH COXPAaHHOCTH
OKpY’Karollel cpepl, INTAHUPOBAHMS IIOCTYIKOB W OIIEHKH MX BO3MOXKHBIX ITOCIEICTBHU IS OKPY)KAOIIEH Cpeibl,
OCO3HAHMEM TII00aTHFHOT0 XapaKTepa SKOJOrHIECKIX MPo0IeM U MyTel UX pelIeHus;

8) aganTanusa K U3MEHAIOLIUMCS YCJIOBHAM COLUATBHONW M MPUPOAHOIA cpeabl:

TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHUSIX HEOMPEASIEHHOCTH, TIOBBIIICHHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
Yyepe3 MPaKTHIECKYI0 NesITeIbHOCTh, B TOM YHCIIE YMEHHE YUUThCSA y APYTUX JIOAEH, IpHoOpeTaTh B COBMECTHOM
JeSITeTbHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTEHIINH U3 OIBITA APYTHX;

HEOOXOANMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHHH, B TOM YHCIIE (POPMYITUPOBATH UJCH, TIOHATHS, TUIIOTE3bI
00 oObeKkTax W SIBICHHUSX, B TOM YHCJIE paHee HEU3BECTHHIX, OCO3HABATh IC(HUITMTHI COOCTBEHHBIX 3HAHUU M
KOMITIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIHIO, BOCHPHWHIMATH CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB,
TpeOyOLHNiA KOHTPMEP, KOPPEKTUPOBATH IPHHAMAEMBIE PEIICHUS U IEHCTBHSA, ()OPMYITHPOBAThH M OIICHUBATH PUCKU
1 TIOCTIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIMTPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHUBEPCAJIbHBbIC y4eOHbIe AeiiCTBUS

ba3oBble JJornueckue aeicTBHUS:



BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKKM MaTEMaTH4YeCKHX OOBEKTOB, MOHSATHH,
OTHOIIEGHHH MEXIy TOHATHSIMH, (QOPMYIHPOBaTh ONpEJACNIEHHUs TOHSTHH, yCTaHABINBAThH
CYIIECTBEHHBIH NPHU3HAK KIACCU(PUKAIMM, OCHOBAHUS JUII OOOOLIEHWS W CpaBHEHMS, KPUTEPHU
TIPOBOIMMOTO aHAJN3a;

BOCHIpMHHUMAaTh, (OPMYIIMPOBATH U MPEOOPA30OBHIBATH CYXKJCHHUS: YTBEpAHWTENbHBIE M OTPUIATENBHEIC,
€IMHUYHBIC, YaCTHBIE U O0IINe, YCIOBHEIE;

BBISIBIISITH MaTeMaTHYecKHe 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHUBOpe4Msi B (pakrax, JaHHBIX,
HaONIONEHUSIX W YTBEPXKACHWSX, TIpeylaraTb KPUTEPUH JUIs BBUIBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUHIH;

JIeTaTh BBIBOJBI C MCIOJI30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHBHBIX M MHAYKTUBHBIX yMO3aKIIOUEHHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

pa3dupath I0Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEP)KICHHUH (IIpsSMbIE W OT MPOTUBHOrO), MPOBOJAUTH
CaMOCTOSITEJIbHO HECIIOXKHBIE JI0Ka3aTebCTBA MaTeMaTHUECKUX (PaKTOB, BBHICTPaWBATh apryMEHTAIHIO,
NPUBO/IUTH MTPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Ccrioco0 pelieHust ydyeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB DPEIICHHS, BBIOUPATH
HanOosee MOAXOASIIHN C Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciieoBaTeIbCKHe AeliCTBUSA .

HCIIONIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA HHCTPYMEHT MO3HAHHS, (HOPMYIHPOBATH BOMPOCHI,
GbuKcHpyrole TPOTUBOPEYHE, MNPOOIEMY, CAMOCTOATENHHO YCTAHABIMBATH HCKOMOE U JaHHOE,
(hopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH [0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIOXKHBIA OJKCIEPUMEHT, HEeOONbIIoe
HCCIIeIOBAHHE M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COOOH;

CaMOCTOSITEIILHO (hPOPMYIMPOBATH 00OOIIEHHS M BHIBOJBI 110 PE3YJbTaTaM MPOBEAEHHOTO HAOIIOICHHMS,
HCCIICA0BaHUA, OUCHUBATHL JOCTOBEPHOCTD IMOJIYYEHHBIX PE3YJIbTATOB, BLIBOJOB U 0606H_[eHPII>i;
IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, 8 TAKKE BBIABUrATh IPEAIIOIOKEHNS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh M W30BITOYHOCTh MHGOPMAlWH, AAHHBIX, HEOOXOIMMBIX Ul pEIICHHs
3a/auy;

BBIOUpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh HH(YOPMAIMIO Pa3IMYHBIX BHIOB
1 GopM TpeCcTaBICHNUS;

BBIOMpaTh (OpMy MpencTaBleHUs HHGOpPMAlMH ¥ WUIIOCTPUPOBATh pelIaeMble 3aJadll CXeMaMHu,
JarpaMMaMu, HHOUM rpaMKoi U UX KOMOHUHAIMSMUY;

OLICHMBATh  HAAS&KHOCTH HMHPOpMAIMM 1O  KPUTEpWsIM, MPEIJIOKEHHBIM  YYHTENeM  WIH
copMyIHpPOBaHHEIM CAMOCTOSITEIIBHO.

KOMMyHPlKaTl/lBHbIe YHuBEpcajabHbI€ y‘leﬁl—[])le JedcTBU:

BOCIIPHUHMMATh U (HOPMYIHPOBATH CY)KIECHHS B COOTBETCTBUM C YCIOBHAMH U LIENSMHU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX TEKCTaX, AaBaTh HOSCHEHHS
TI0 X0y PeIleHHs 3a1a4i, KOMMEHTHPOBATH MOTYYECHHBIH pe3yIIbTaT;

B XoJe¢ OOCYXIEHHUS 3aIaBaTh BOIMPOCH IO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI, perraeMoi
3aJa4yM, BBICKa3bIBATh HJICH, HAIICJICHHbIE HAa IIONCK PELIeHHs, COINOCTABISATH CBOM CYXICHHUS C
CY)KIEHUSIMH JPYTHMX YYacCTHHKOB [HAJIOra, OOHAPYKHBATh pasiMyMe M CXOACTBO NO3MLMH, B
KOPPEKTHOMH (opMe (HOpMyYITUpOBaTH pa3HOITIACHS, CBOU BO3PAKSHUS;

NPENCTABIIATE PE3YJbTAThl PEIICHUS 3aa4H, SKCIEPUMEHTA, UCCIEI0BAHMS, POCKTa, CAMOCTOATEIBHO
BBIOMPATH (hOpMAT BEICTYIUICHHUS C YIETOM 3a7ad MPE3CHTAINH U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh M WCIOJb30BATh NPEHUMYIISCTBA KOMaHIHOW M HHIMBUAYAIBHOW PabOTHl NPH pPEIICHHU
Y4eOHBIX MaTeMAaTHYECKUX 3a/1ay;

NPUHUMATh L[elb COBMECTHOW JeATEeIbHOCTH, IUIAHHPOBATh OpPTraHM3AIMI0 COBMECTHOW paloTHl,
pacmpenenats BUABI paboT, JOroBapuBaThCS, OOCYXKIATh TPOIECC M Pe3ylbTaT paboTel, 0000maTh
MHEHHS HECKOJIbKHX JTIOJICH;

Y4acTBOBaTh B TPYMIIOBBIX (opMax paboThl (0OCYXIEeHUs, OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
JpyrHe), BBINOJHATH CBOIO YacTh PabOTHl W KOOPAMHUPOBATH CBOM JICWCTBHSA C APYTMMH YJICHAMH



KOMaH/Ibl, OIIEHMBATh KaYECTBO CBOETO BKJIa/a B OOMIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHHKAaMU B3aUMOJEHCTBHS.
PeryasiTuBHbIC yHUBepcAJIbHbIC y4eOHbIe AeiicTBUS
Camoopranusaums:
®  CaMOCTOSITENILHO COCTaBJIAThH IUIAH, allTOPUTM pEIICHHs 3alaud (WM €ro 4acTb), BBIOMpATh CIIOcO0
pemeHusl ¢ Y4ETOM MMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHpPOBaTh U
KOPpPEKTHPOBATh BApUAHTHI PEIICHUH ¢ YIETOM HOBOH HH(OpMAIWH.
CaMOKOHTPO/b, IMOLIMOHAJILHBIN HHTEJJIEKT:
®  BJaJeTh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3ysbTaTa PElleHNs] MaTeMaTHYeCKOH
3a1a4y;
®  MpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPH PELICHUM 3a/Jadl, BHOCUTh KOPPEKTHBHI B
JIeATENILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OMMOOK, BBISABICHHBIX TPYIHOCTEH;
®  OLCHMBATh COOTBETCTBHE pE3yNIbTaTa JESITENbHOCTH ITIOCTABJICHHOW IIEJM M YCIOBHSIM, OOBSCHSTH
NPUYUHBI JOCTH)KEHHSI WJIM HEJOCTIKEHUS 1[eJIM, HaXOIUTh OIIMOKY, 1aBaTh OLUEHKY MPUOOPETEHHOMY
OIIBITY.

HNPEJIMETHBIE PE3YJIbTATBI

K xoH1y o0y4enus B 7 kjiacce 0Oyqaroluiics HOMY4UT CIeIYyIONIIe IPEeAMETHbIE Pe3yIbTaThL:

Yucjia ¥ BLIYUCTCHHSA

BLIHOJ'IHHTL, couceTass YCTHbBIE W IHMCbMCHHBIC HpI/IéMI)I, apI/I(bMeTI/I‘{eCKI/Ie ﬂeﬁCTBI/IH C panuoHaJIbHBIMU
YHUCITaMHU.

Haxonuth 3HaueHUs! YUCIOBBIX BBIPKEHUH, MPUMEHSITh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI BBIYHCICHHS
3HA4YeHHUH JIPOOHBIX BBIPAKEHUH, COJIEPIKAIINX OOBIKHOBEHHBIC U JECSTUUHBIE IPOOH.

[lepexoauTh OT OAHOW (QOPMBI 3amHMCH 4YMCEN K JApYyroi (mMpeoOpa3oBHIBATh JAECATHYHYIO Ipo0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO JpOOb).

CpaBHUBATh U yHOPAI0YNBATH PALMOHAIBHBIE YHCIIA.

OKpyYTIATH YKCHa.

BbINONHATE NPUKHUIAKY M OLIEHKY pe3yibTaTa BBIYMCICHHUM, OLIEHKY 3HAYEHUH YHCIIOBBIX BBIPAKECHUM.
BBInoHATh JEHCTBHS CO CTENEHSIMU C HATYPAIbHBIMHU TTOKA3aTeNIsIMH.

[TpuMeHATh NpU3HAKY AECTUMOCTH, Pa3JI0KECHUE HA MHOXKUTEIIN HATYpaJIbHBIX YHCEIl.

PemaTh npakTHKO-OpUEHTUPOBAHHbIC 3a/1a4H, CBSI3AHHBIE C OTHOIIEHHEM BEIWYHH, IPONOPIIHOHATBHOCTHIO
BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATh PE3YIbTaThl PELICHUs 3a/1ad C Yy4€TOM OTpaHHUYCHUH, CBA3aHHBIX CO
CBOMCTBaMH paccMaTpUBAaEMbIX OOBEKTOB.

AareOpauyeckue BbIpaKeHUs

Vcnonp3oBaTh anreOpanyecKyr0 TEPMHUHOJIOTMIO M CHMBOJIHKY, NPUMEHSTh €€ B IIPOLECCE OCBOCHUS
y4eOHOro MaTepHana.

Haxonuts 3HaueHNs! OYKBEHHBIX BBIPAXKEHHUIT IPH 3aJaHHBIX 3HAYECHUSX ITePEMEHHBIX.

BermmonaATh MpeoOpa3oBaHUsl LENOr0 BBIPAKEHHWS B MHOTOWIEH INPHUBEACHHEM IONOOHBIX CIAaracMblX,
PACKpBITHEM CKOOOK.

BBIITOMHATS YMHOXXEHHE OJHOYIEHAa HA MHOTOWIEH M MHOTOWICHA Ha MHOTOWICH, IPUMEHATH (POPMYIIBI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3IoKEHHE MHOTOWICHOB HAa MHOXHTEIN C IOMOINBIO BBIHECEHMS 3a CKOOKH 0OIIero
MHOXKUTEIS, TPYIIIUPOBKH CIIaraeMbIX, TPUMEHEHUS (POPMYIT COKPAIEHHOTO YMHOXKCHHUS.

[IpumenaTp TpeoOpa3oBaHKs MHOTOWICHOB JUIS PEIICHUS Pa3JIMYHBIX 3a]lad M3 MaTEeMaTHKH, CMEXHBIX
MIPEAIMETOB, U3 PEaTbHOM MPaKTHKH.

Hcnonp30BaTh CBOICTBA CTEMEHEH ¢ HATYPAIbHBIMA TIOKA3aTEISIMU JIJIS TIPE0OpPa30BaHUS BBRIPKCHHH.

YpaBHeHMs1 M1 HepaBeHCTBA

Pewmate nuHEHBIE ypaBHEHHsS C OJHOM MEPEMEHHOM, MPUMEHSS MpaBuUia Mepexona OT HCXOAHOIO
ypaBHEHHS K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABIsIETCS JIM YUCIO0 KOPHEM ypaBHEHHS.

[IpumensaTs rpaduaeckrne METOABI IPH PEIICHUH THHEHHBIX YPABHEHHN 1 UX CHCTEM.

[TogGupaTh MpuUMeEpHI map YNCeN, SBISIOMNXCS PEIIeHNEM JIMHEHHOTO YPaBHEHHS C IBYMSI TEpEeMEHHBIMH.

CrpouTh B KOOPAMHATHON IUIOCKOCTH TpaduK JHMHEHHOro ypaBHEHHS C JBYMS NEpEeMEHHBIMH, MONB3YsICh
rpapuKoM, IPUBOANTH MPUMEPHI PEIICHHUs YPaBHEHMSI.

PemaTs cucTeMbl IBYX JTMHEHHBIX YpAaBHEHHUH C IBYMS IIEPEMEHHBIMHE, B TOM YHCIIE TpadUIecKu.



CocraBiiATh M pelaTte JUHEHHOE YpaBHEHHE WJIM CHCTEMY JMHEHHBIX YpaBHEHUI IO YCIIOBHIO 3aJayH,
HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJTyYEHHBIN pe3yNbTarT.

DyHKINHU

N3o0paxaTh Ha KOOPIAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIIE 3aJaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH,
WMHTEPBAJIbI, 3a1IICHIBATh YHCIOBBIE IPOMEKYTKH Ha alNTreOpandeckoM si3bIKe.

OtMeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpAWHATaM, CTPOUTH Tpa(uKH JTMHEHHBIX
¢ynxmit. Ctpouts rpaduk GyHKIUH Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMH: CKOPOCTb, BpeMs,
paccTosiHue, [ieHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTENLHOCTh, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMHU 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii criocod MpeAcTaBIeHNs] U aHaIn3a HHPOpMAaIWK, U3BJIEKaTh U UHTEPIPETUPOBATH
nH}opManuio u3 rpapMKoB peagbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koH1y 00yueHust B 8 kiracce o0ydJaronuiics MoJy4uT CIEAYIONINE PEIMETHBIE PE3yIbTaThI:

Yucsia ¥ BBIYUCICHUS

Hcnonp3oBaTh HauyajbHblE MPEACTABICHHUA O MHOXKECTBE JEHCTBUTEIBHBIX 4YHCEN JUIsl CpaBHEHUS,
OKPYTJICHHUS M BEIYUCIICHUH, N300pa)aTh NeHCTBUTEIbHBIC YNCIIa TOYKAMU Ha KOOPIUHATHOH MPSMOI.

[TpumeHsTh MOHsATHE apU(METHUECKOTO KBAIPATHOTO KOPHS, HAXOANTH KBaJIpaTHBIE KOPHH, UCIIONb3Ys MPU
HEOOXOJUMOCTH KaJIbKYJISITOpP, BBITIONHITE TIPEOOpa3oBaHUsl BBIPAKEHHH, COJEp)KalIUX KBaJpaTHbIE KOPHH,
UCTIONIB3YS CBOMCTBA KOpHEIl.

Vcronb30BaTh 3amKCcH OOJIBINNX U MAJIBIX YUCEN C TIOMOIIBIO IECITUYHBIX ApoOei u creneHe uncna 10.

AareOpanyeckue BbIpaxeHUs

[lpuMeHsTh TMOHSATHE CTENEeHH C IEeJbIM [OKa3aTeleM, BBIMOJIHATh NPeoOpa30BaHMsl BBIPAKEHUH,
coJiepKaluX CTEMEHH C IIeTIBIM TOKa3aTesIeM.

BBINONHATE TOX/IECTBEHHBIE TIPE0OPa30BaHUs PAIIMOHAIBLHBIX BHIPAXKEHUI HA OCHOBE TPaBHJI ICHCTBHUI Hall
MHOTOYJIEHAMH U alreOpandecKuMu IpoOsSMH.

PacxiianpiBaTh KBaApaTHBIM TPEXWIEH HA MHOXKUTENH.

[MpumensaTe mpeoOpa3oBaHHs BBIPAXKEHMI U PEIICHUS Pa3IH4HBIX 3a7ad M3 MaTeMaTHUKH, CMEXHBIX
[IPEIMETOB, U3 PealbHOM MPaKTHKU.

YpaBHeHHS 1 HEPABEHCTBA

Pemats nuHelHbIC, KBaJpaTHbIE YpaBHEHHS U palMOHAJIbHBIE YPABHEHMS, CBOIIIUECS K HHUM, CHUCTEMbI
JBYX ypaBHEHUH ¢ IByMs IIEPEMEHHBIMHU.

IIpoBoauThs mpocTellIMe UCCIENOBAHUS YPABHEHUM M CHCTEM ypPaBHEHMH, B TOM 4YMCIE C IPUMEHEHHEM
rpaduueckux mnpencraBieHUH (yCTaHABJIMBATH, UMEET JIM YPaBHCHHE WIM CHCTEMa YpaBHEHHMH DEILCHUS, eCIIH
HMeeT, TO CKOJIBbKO, U TIPOYee).

[epexoauTh OT CIIOBECHOH (OPMYIUPOBKHU 3aqauM K €€ anreOpandeckoil MOJIENU ¢ TIOMOILBIO COCTABIICHHSI
YpaBHEHHSI WJIM CHUCTEMBl YpaBHEHUH, MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJayd IOJy4EHHBIH
pe3ynbTar.

IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPAaBEHCTB Ul CPABHEHHUS, OLEHKH, pEIIaTh JIMHEHHBIE HEPaBEHCTBA C
OJHOM TNEpEMEHHON M HX CHCTEMbI, JaBaTh IpaMUECKyl0 WILIIOCTPAIMI0O MHOXKECTBA DPEIICHWI HEpaBEHCTBa,
CHCTEMbI HEPaBEHCTB.

DyHKIMHU

[loHrMaTe M UCIIONB30BaTh (PYHKIMOHAJBHBIE MOHATHSA M A3BIK (TEPMHHBI, CHMBOJINYECKHE 0003HAYEHHS),
olpeNeNsATh 3HaUeHNe (DYHKIUH 10 3HAUCHHUIO apI'yMEHTa, OTPEACIIATh CBOWCTBA (DYHKIMH 110 €€ TpaduKy.

CrpouTtb rpaduku 37eMeHTapHbIX QYHKIMN BUIA:

y=k/x, y=x2,y=x3y =|x|, y = VX, onuchBaTh CBOICTBA YHCIOBO (YHKIMH 110 & TpaduKYy.

K koHIy 00y4eHus B 9 kiacce 00yJarONIHiACs MONXYIUT CIEAYIONINE IPEIMETHBIE PE3yIbTaTHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATh U yHOPAAOYNBATH PALMOHAIBHBIC M HPPAIIMOHAIBHBIC YHCIIA.

BemonaATs apudmMeTndeckue OEWCTBHSA C PALMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W IHCHMEHHBIC
TIPUEMBI, BBIITOTHATH BEIYUCICHHS C HPPANMOHATBHBIMA YHUCIaMH.

Haxoaute 3Ha4YeHWs cTemeHEH C LENbIMH IOKA3aTeIsIMH W KOPHEH, BBIYMCIATH 3HAYEHHS UYHCIOBBIX
BBIpa)KEHUH.

OKpyrisaTh NEHCTBUTENBHBIE YMCIIA, BBITONHATH NMPHUKHUAKY PE3y/IbTaTa BBIYMCICHHUH, OLEHKY YHCIOBBIX
BBIPAXECHUI.

YpaBHeHHS U HEPABEHCTBA



Pemiath nuHEWHbIE W KBaJpaTHbIE YpPaBHEHHs, ypPaBHEHHWS, CBOIIIUECH K HHM, MPOCTEHIIHE IpOOHO-
paluoHaIbHbIe YPaBHEHHUS.

Pemath cHCTEMBI [BYX JIMHEHHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMH M CHCTEMBI JIByX ypaBHEHUH, B
KOTOPBIX OJIHO YPaBHEHHE HE SBIISETCS JINHEHHBIM.

Pemath TEKCTOBBIE 33]a4ll AITeOPANIECKUM CITOCOOOM C TMOMOIIBIO COCTABJICHHS YPABHEHUS WJIH CHCTEMBI
JBYX YPaBHEHHUH C IBYMs TIEPEMEHHBIMHU.

[IpoBOAUTh MPOCTENIIINE UCCIACTIOBAHMS YPaBHEHHM M CHCTEM YpaBHEHHIA, B TOM YHCJIE C NMPUMEHEHHUEM
rpaduyecKuX TMpecTaBieHuil (yCTaHABIUBATh, UMEET JIM ypaBHEHHWE WM CHUCTEMa YPaBHEHUM pEIIeHHs, eCld
HMEET, TO CKOJIBKO, U MPOoYECe).

PemaTh uHelHbIE HEPAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, H300pakaTh PEleHHe HEPABEHCTB HAa YHCIOBOM
MPSIMOM, 3aMUCHIBATE PEIIEHHE C TOMOIIBIO CUMBOJIOB.

Pemath cUCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYANOIIME KBaPATHOE HEPABEHCTBO,
n300pakaTh pelieHre CUCTEMBI HEPABEHCTB HA YHUCIOBOU MPSAMOM, 3alMCHIBATH PEIIECHHE C TIOMOIIBI0 CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA NP PEIIEHHN PA3IMYHBIX 3a/1a4.

DyHKIUHU

Pacrio3naBaTh QYHKIIMH M3Y4EHHBIX BHIOB. [10Ka3bIBATh CXEMATHYECKH PACIOiIOKEHHE Ha KOOPIUHATHOM

mockocTH rpauKoB pyukimii Buma: Y = kx, y = kx + b,y = kix, y =ax2 + bx + ¢,y =x3, y=Vx, y = |x|, B
3aBHCHMOCTH OT 3HaYCHHH KO3()(HUIIUEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHA.

Crpouth ¥ u300pakaTh CXEMaTHYECKH TpauKH KBaJIpaTHYHBIX (YHKIHH, ONHUCHIBATH CBOWCTBA
KBaJIpaTUIHBIX (DYHKIIMH 110 UX rpadukam.

PacnozHaBath KBapaTHYHYIO (DYHKIHIO 1O (OpMyse, NPUBOAUTH NPUMEPHI KBaJIPATHYHBIX (QYHKIUHA U3
peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucioBbIe MOCIEA0BATETHHOCTH M MPOrPecCuu

PacnozHaBath apupMETHUECKYIO U TEOMETPHUYECKYIO TPOrPECCHH TIPH PAa3HBIX crocodax 3aaHusl.

BBINONHATS BBIYUCIEHHUSA C HCIOIb30BaHUEM (OpMYN N-TO uieHa apuPMETHYECKOH M TeOMEeTpUYEecKOH
MPOTPECCHil, CYMMBI IIEPBBIX N YICHOB.

N3006paxath 4ieHsl OCIe0BATEIbHOCTH TOYKaMH Ha KOOPIMHATHOH IIIOCKOCTH.

Pemats 3a7a4u, CBS3aHHbIE C YUCIOBBIMH MOCIEI0OBATEILHOCTSIMH, B TOM YHCIIE 3aja4y U3 PeabHON JKU3HU
(c UCTIONB30BaHUEM KaJIbKYJIATOpA, U(PPOBBIX TEXHOJIOIHH).



TEMATHYECKOE IINTAHMPOBAHUE
7 KJIACC

KoanuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TEM DyiekTpoHHbIE (U POBLIE)
Ne ni/m KonTpoJabhsbie IIpakTnyeckue
MPOrpaMMbI Bcero 00pa3oBaTeIbHBIE PeCYpPChI
padoThI padoThI
1 Yucna u BerymciieHus. ParmonanbHeie 25 1 Bbubaunoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
27 1
2 AJIreGpaniecie BLIpakeHHs https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
3 YPaBHCHIA 1 HEPABeHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
. 24 1
4 Koopawmate!  rpadpuii. Pysiciuam https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
IT 1
> oBTOpeHHE 1 0d0bmeHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

HaumenoBaHue pa3ieioB H TeM Komecrso wacos DJIeKTPOHHBbIE (HU(PPOBHIE)
Ne ni/m KonTpoabhsbie IIpakTnyeckue
MPOrpaMMbI Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 Uucna u Beruucnenus. KagpatHele kKopHU 15 EH6H_HOTeKa Lok
https://m.edsoo.ru/7f417af8
5 Yucna u Berauciienus. CTeneHsb ¢ 1eNIbIM 7 bubaunoreka [JOK
roKasarenem https://m.edsoo.ru/7f417af8
3 AureOpanueckue BeipaxeHus. KeanpatHeiii 5 1 Bubmuoreka [IOK
TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AJreOpanyecKie BhIpaXKeHUsI. 15 1 bubmuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. KBajpaTHbie 15 1 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHcTBa. CHCTEMBI 13 bubaunorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHcTBA. HepaBeHCTBa 12 1 E;IS::I/&/OnTSSCIi).OrIS/? f117af8
8 Oynaxin. OCHOBHBIE TOHATHS 5 bubmmotexa HOK
https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
S DynKiwn. Hcn0BbIC GyHKLIH S https://m.edscli).ru/7f417af8
bubnunoreka [JOK
10 Hosroperie i odobuwere 6 2 https://m.edS(I)f).ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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IIOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne Tema ypoxa KonnyectBo yacos
1 TMoHsTHE paIMOHATBLHOTO YUCIIa 1
2 Apudmernueckre IEHCTBHS C palMOHAIBLHBIMU YUCIaMA 1
3 Apudmernueckre IeHCTBHS C pallMOHATbHBIMU YUCIaMU 1
4 Apudmernueckre IeHCTBHS C pallMOHaIbHBIMU YUCIaMU 1
5 Apudmernueckre IeHCTBHS C pallMOHaIbHBIMU YUCTaMU 1
6 Apudmernueckre IeHCTBHS C pallMOHaIbHBIMU YUCIaMU 1
7 CpaBHeHue, yrops04MBaHHE PAllMOHABHBIX YUCEN 1
8 CpaBHeHue, yropsJ04MBaHNE PAIIIOHATIBHBIX YHCEIT 1
9 CpaBHeHue, yropsJ04MBaHNE PAI[OHATIBHBIX YHCEIT 1
10 CreneHb ¢ HaTypaJbHBIM [IOKa3aTeIeM 1
11 CrerieHb ¢ HATYPAIBHBIM TTOKa3aTeIeM 1
12 CreneHp ¢ HaTypaJbHBIM HOKa3aTelieM 1
13 CreneHp ¢ HaTypaJbHBIM MOKa3aTelIeM 1
14 CreneHp ¢ HaTypaJbHBIM HOKa3aTelieM 1
15 PeleHre OCHOBHBIX 3a/la4 Ha APOOH, MTPOLICHTHI U3 PEabHON MPAKTUKU 1
16 Pemenne oCHOBHBIX 3aJa4d Ha APOOH, IPOLEHTHI U3 PEabHOM MPaKTUKH 1
17 PelieHre OCHOBHBIX 3a/1a4 Ha APOOH, MPOLIEHTHI U3 PeallbHOM NPaKTHKU 1
18 Pemenne oCHOBHBIX 3a1a4 Ha ApOOH, IPOLEHTHI U3 PeabHOM MPaKTUKH 1
19 [pu3Haky OeNUMOCTH, pa3IoKEHUs] Ha MHOXKHUTEIN HATYPAJIbHBIX YUCEI 1
20 [pu3Haky JeNMUMOCTH, pa3lIoKEHUS Ha MHOXKHTEIH HATYPaJIbHBIX YUCEIT 1
21 Peanpnble 3aBucuMoctu. [psmast 1 oOpaTHast IPONOPUMOHATIBHOCTH 1
22 Peanbnbie 3aBucumoctu. IIpsiMast u 0OpaTHast MPOMOPIUOHATEHOCTH 1
23 Peanbnbie 3aBucumoctu. IIpsiMast u 0OpaTHast MPOMOPIUOHATEHOCTH 1
24 Peanpaeie 3aBucumoct. [lpsmast m oOpaTHast IPOMOPIHOHATEHOCTH 1
25 KontponsHas padora no reme "Parmionansabie gncna" 1
26 ByKBeHHbBIE BBIPAKECHHS 1
27 Dopmyibl 1




28 DopMyIEl 1
29 [epemennsie. JlomycTrMble 3HAYEHHUS IEPEMEHHBIX 1
30 [IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHHUH, pACKPBITHE CKOOOK U NMPHUBEIECHHUE TOI00HBIX CllaraeMbIX 1
31 [IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHHUH, paCKpPBITHE CKOOOK U MPHUBEIECHHUE OI00HBIX ClIaraeMbIX 1
32 [IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHHUH, paCKPBITHE CKOOOK U NMPHUBEIEHHUE TOI00HBIX ClIaraeMbIX 1
33 [IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHHUH, paCKpPBITHE CKOOOK M TIPHBEACHHUE MOAO0HBIX ClIaraeMbIX 1
34 CBoiicTBa CTENEHM C HATypaJlbHBIM [TOKa3aTeneM 1
35 CBoliCTBa CTENEHH C HATYpaIbHBIM ITOKa3aTelleM 1
36 CBoliCTBa CTENEHH C HaTYpaIbHBIM ITOKa3aTelleM 1
37 MHoro4sIeHbI 1
38 MHoro4s1eHbI 1
39 CnoxeHue, BEIMUTaHHE, YMHOXKEHHE MHOTOWICHOB 1
40 CrnoxeHue, BBIYUTaHUE, YMHO)KEHHE MHOTOUJICHOB 1
41 CrnoxeHue, BBIYUTaHUE, YMHO)KEHHE MHOTOUJICHOB 1
42 CrnoxeHue, BRIYUTaHUE, YMHO)KEHHE MHOTOUJICHOB 1
43 DOpMyITBI COKPAIIEHHOT'O YMHOXEHUS 1
44 DOpMyITBI COKPAIIEHHOT'O YMHOXEHHUS 1
45 DOpMyITBI COKPAIIEHHOT'O YMHOXEHUS 1
46 DOpMYITBI COKPAIIEHHOT'O YMHOXEHUS 1
47 DOpMYITBI COKPAIIEHHOT'O YMHOXEHUS 1
48 Pazno)xeHre MHOTO4IEHOB HA MHOXKUTENHN 1
49 Pazno)xeHre MHOTO4IEHOB HA MHOXKUTENHN 1
50 Pazno)xeHre MHOTOYIEHOB HA MHOXKUTENHN 1
51 Pazno)xeHre MHOTOYIEHOB HA MHOXKUTENHN 1
52 Konrponbhas pabora 1o teme "Anredpandeckue BoIpakeHus" 1
53 YpaBHeHHe, paBUiIa IpeoOpa3oBaHMs YPaBHEHNUS, pABHOCHIIBHOCTh YPaBHEHHI 1
54 JluHeliHOE ypaBHEHHE C OJHOM IMepeMeHHOH, pelIeH e THHEHHBIX YpaBHEHUI 1
55 JluHeliHOE ypaBHEHHE C OJHOI IMepeMeHHOH, pelIeHIe THHEHHBIX YpaBHEHUI 1
56 JIluneitHOEe ypaBHEHHE ¢ OTHOM MEPEMEHHOM, pELIEHUE TUHENHBIX YpaBHEHUN 1
57 Pemrenue 3a1a4 ¢ moMOIIBbIO YpaBHEHHUH 1




58

Pemienue 3ana4 ¢ noMoUIbi0 ypaBHEHUN

1
59 Pemenre 3aa4 ¢ moMomipi0 ypaBHeHUH 1
60 Pemenne 3aa4d ¢ moMoIIb0 ypaBHEHUHA 1
61 JluneiiHOE ypaBHEHHE C JBYMS MIEPEMEHHBIMH H €T0 rpaduk 1
62 JluneiiHOE ypaBHEHHE C JBYMS MIEPEMEHHBIMH H €T0 rpaduk 1
63 Cucrema JIByX JMHEHHBIX YPABHEHHH C IBYMS IEPEMEHHBIMHU 1
64 Cucrema JByX JMHEHHBIX YPABHECHHI C ABYMS IEPEMEHHBIMH 1
65 Cucrema JByX JMHEHHBIX YPABHEHHI C IBYMS IEPEMEHHBIMHU 1
66 Cucrema JIByX JMHEHHBIX YPABHEHHI C ABYMS MEPEMEHHBIMHU 1
67 Pemenne cucrem ypaBHEHHH 1
68 Pemrenue cucreM ypaBHeHui 1
69 Pemrenue cucreM ypaBHeHHit 1
70 Pemrenue cucreM ypaBHeHui 1
71 Pemenue cucrem ypaBHeHHI 1
72 KonrponbHast padora o teme "JIuHelinble ypaBHeHus" 1
73 Koopaunara Touku Ha TPSIMOi 1
74 UucnoBbIe IPOMEKYTKU 1
75 UwcnoBbIe IPOMEKYTKU 1
76 Paccrosiane Mexxny AByMs TOUKaMHU KOOPIMHATHON NPSAMOUN 1
77 Paccrosane Mexxay ABYMS TOUKaMU KOOPAMHATHOM MPsIMON 1
78 [IpsimoyronpHas cucteMa KOOpIWHAT Ha TUIOCKOCTH 1
79 [IpsimoyronpHas cucTemMa KOOpIUHAT Ha THIOCKOCTH 1
80 [Ipumeps rpadukoB, 3aKaHHBIX HOpMyTaMU 1
81 [Ipumeps rpadukoB, 3aKaHHBIX HOpMyTaMU 1
82 [Ipumeps rpadukoB, 3aKaHHBIX HOpMyTaMU 1
83 Urenune rpa)MKoOB peabHbIX 3aBUCHMOCTEH 1
84 Urenne rpadukoB peabHBIX 3aBUCUMOCTEH 1
85 [ousitue GyHKIUN 1
86 I'paduk GpyHKIMN 1
87 CaoiicTBa GyHKIMI 1




88 CaoiicTBa (yHKIMH 1
89 Jluneiinast QyHKIUS 1
90 Jluneiinast pyHKIUS 1
91 [MocTpoenue rpaduka TMHEHHON QYHKINH 1
92 [MocTpoenue rpaduka TMHEHHON QYHKINH 1
93 I'paduk ¢pynknmn y =[x| 1
94 I'paduk ¢pynkmn y =[x| 1
95 Konrtpombhas padora no reme "Koopaunater u rpaduku. Oynkiun" / Becepoccuiickas nmpoBepoyHas padota 1
96 Hrorosas koHTpoNbHAs paboTa / Beepocceuiickas mpoBepodHas padoTa 1
97 IoBTOpEeHUE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 0000IIeH e 3HaHU 1
98 [ToBTOpEHHE OCHOBHBIX IOHATHI 1 METOJIOB Kypca 7 Kiacca, 000011IeHe 3HaHuT 1
99 [ToBTOpEHNE OCHOBHBIX IIOHATHI 1 METOJIOB Kypca 7 Kiacca, 000011IeHe 3HaH it 1
100 [ToBTOpEHME OCHOBHBIX IOHATHI 1 METOJIOB Kypca 7 Kiacca, 000011IeHe 3HaH T 1
101 [ToBTOpEeHHE OCHOBHBIX MOHATHH M METOAOB Kypca 7 Kiacca, 000011eHne 3HaHUH 1
102 [ToBTOpEeHNEe OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kilacca, 00001eHre 3HaHUHA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




8 KIIACC

Ne n/mt Tema ypoxa KonuuectBo yacos
1 KBanpatHslil KOpeHb U3 yncia 1
2 [onsiTre 00 MppaIIOHATEHOM YHUCTIE 1
3 JecsaTnuHble TPUOIKEHNST UPPALIMOHATBHBIX YHCET 1
4 JecsaTnuHble TPUOIMKEHNST UPPALIMOHATBHBIX YHCET 1
5 JelicTBUTENbHBIE YUCIIA 1
6 CpaBHeHHe JeHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHHe JeHCTBUTEIBHBIX YHCEI 1
8 Apudmernuecknii KBaJJpaTHBI KOPEHb 1
9 YpaBHeHue BUaa X2 = a 1
10 CBolicTBa apu(pMETHYECKUX KBAIPATHBIX KOPHEH 1
11 CBolicTBa apu(pMETHYECKUX KBAIPATHBIX KOPHEH 1
12 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUI, CONIEPIKAIINX KBaAPATHBIE KOPHU 1
13 [peobGpa3oBaHue YNCIOBBIX BHIPAKEHUH, COASPIKAIINX KBaAPATHBIE KOPHU 1
14 [Ipeobpa3oBaHKe YUCIOBBIX BBIPAKEHUH, COAEPKALIMX KBAJPATHBIE KOPHH 1
15 [Ipeobpa3oBaHKe YUCIOBBIX BBIPAKEHUH, COACPKALIMX KBAJPATHBIE KOPHH 1
16 CreneHs ¢ LEIbIM [MOKa3aTEIEM 1
17 CranpmapTHas 3a1KCh yucia. Pa3sMepbl 00BbEKTOB OKpPY)KAIOMIEro MUpa (0T IIEMEHTAPHBIX YaCTHI[ IO KOCMHUYECKUX 1
00BEKTOB), INTUTEIHHOCTh MPOIIECCOB B OKPYKAIOIIEM MUpE
18 CBoOIiCTBa CTEIEHH C LETBIM [T0Ka3aTeIeEM 1
19 CBoOIiCTBa CTEIEHH C LETBIM [T0Ka3aTeIeEM 1
20 CBolicTBa CTEIIEHU C LIEJIBIM ITOKA3aTEIEM 1
21 CBOIICTBA CTEIEHH C IETBIM [T0KA3aTEIEM 1
22 CBolicTBa CTEIIEHU C LIEJIBIM ITOKA3aTEIEM 1
23 KBanparHblii TpéxuieH 1
24 KBanpatHbiii TpéxuieH 1
25 PasnoxxeHre KBagpaTHOTO TPEXWICHA HA MHOXKHUTEIN 1
26 PasnoxeHne KBapaTHOTO TPEXUJICHA HA MHOXHTEIH 1
27 Kontponsnas padora o remam "KsangpaTtaeie kopau. Crenienu. KBanpatHsiii TpextiieH" 1




28

AnreOpandeckas 1poOb

1
29 JlomycTuMble 3HaYCHHS TEPEMEHHbBIX, BXOMSIINX B aNreOpandecKue BhIPaXKeHHs 1
30 JlomycTuMbIe 3HAYCHHS TTePEMEHHBIX, BXOMSIINX B areOpandecKue BRIPaKeHHs 1
31 OCHOBHOE CBOWCTBO aJireOpamdecKoil qpoou 1
32 CokparieHue apooeit 1
33 CokparieHue npooeit 1
34 Cokpartienue apooeit 1
35 CroxxeHne, BEIYUTAHHE, YMHO)KEHHE U JIeJICHUE anreOpandeckux Apoodei 1
36 CroxxeHne, BEIYUTAHHE, YMHOKEHHE U JIEJICHUE anreOpandeckux Apoodei 1
37 CroxxeHne, BEIYUTAHHE, YMHOKEHHE U JIeJICHUE anreOpandeckux Apoodeit 1
38 CroxxeHune, BEIYUTAHHE, YMHOKEHHE U JIEJICHUE anreOpandeckux Apoodeit 1
39 [IpeoOpa3zoBaHue BhIpAKECHUH, COJCpKANIUX alredpandeckue ApooH 1
40 [IpeoOpaszoBanue BhIpAKECHUH, COJepKANIUX anreOpandeckue Apoou 1
41 [IpeoOpa3zoBaHue BhIpAKECHUH, COJepKANIUX anreOpandeckue Apoou 1
42 KonrponbHast pabota 1o teme "Ainredpandeckas 1poos" 1
43 KBanpatHoe ypaBHeHHe 1
44 Henonnoe kBazgpaTtHOE ypaBHEHUE 1
45 Henonnoe kBazgpaTHOe ypaBHEHHUE 1
46 dopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1
47 dopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1
48 ®dopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Perrenne ypaBHEHMIA, CBOAAIINXCS K KBaJPATHHIM 1
52 Perrenne ypaBHEHMIA, CBOAAMINXCS K KBaIPATHHIM 1
53 [Ipocrefimme npoOHO-paIIOHAIEHBIE YPaBHEHHS 1
54 [pocrefimme npoOHO-paIIOHATEHBIE YPaBHEHHS 1
55 Perrenne TeKCTOBBIX 33724 C MTOMOIIBIO KBAJAPATHBIX YPaBHEHHHA 1
56 Pemenne TeKCTOBBIX 33124 C TIOMOIIBIO KBaAPATHBIX YpaBHEHHI 1
57 Kontponsras padora no teme "KBanpaTHeie ypaBHeHHS" 1




58 JluHeiiHOE ypaBHEHHE C IBYMS IEPEMEHHBIMH, €T0 TpaduK, MpUMepHl pelIeHUs] YpaBHEHHUH B IIENIbIX YUCTax 1
59 JluHeiiHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMH, €ro rpaduK, MpUMepsl PEIIeHNs] YpaBHEHHUH B IIEJIBIX YUCIIaxX 1
60 JluHeiiHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €T0 TpaduK, MpUMepsl pelieHns] ypaBHEHHUH B IIENIbIX YUCTax 1
61 Pemenne cucrem IByX JTMHEHHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMU 1
62 Pemenne cucrem IByX JTMHEHHBIX YpaBHEHHUH C ABYMsI lIepEMEHHBIMA 1
63 Pemenne cucrem IByX JTMHEHHBIX YpaBHEHUH C ABYMs IEpEMEHHBIMU 1
64 [Tpumepsl perieHust CUCTEM HENTMHEHHBIX YpaBHEHUH C IBYMSI IEpEMEHHBIMU 1
65 [Tpumepsl perieHus CUCTEM HENTMHEHHBIX YpaBHEHUH C IBYMSI IEpEMEHHBIMU 1
66 I'paduyeckast nHTEpNIpETALUS YPaBHEHHS C IBYMSI IEPEMEHHBIMH U CUCTEM JIMHEWHBIX YPaBHEHUH C IBYMS 1
TepeMEeHHBIMHU
67 Fpa(bplquKasl HHTEpHpEeTalusl ypaBHEHUA C ABYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX ypaBHeHHﬁ C AByMs 1
NEPEMCHHBIMU
68 PereHne TEeKCTOBBIX 3aa4 ¢ IOMOILBIO CUCTEM YPaBHEHHIH 1
69 PereHne TEeKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YpaBHEHHI 1
70 Perrenue TeKCTOBBIX 33724 C IOMOIIBIO CUCTEM YpaBHEHHI 1
71 UucnoBsle HepaBEHCTBA U X CBOMCTBA 1
72 UucnoBsle HepaBEHCTBA U X CBOMCTBA 1
73 HepaeHCTBO ¢ 01HOI TTepeMEHHOM 1
74 JluHeiiHbIE HEPABEHCTBA C OJHOM ITEPEeMEHHOMN U UX pellIeHre 1
75 JluHeiiHbIE HEPABEHCTBA C OJHOM IIEPEeMEHHOMN U UX pelleHre 1
76 JluHeiiHbIE HEPABEHCTBA C OJHOM ITEPEeMEHHOMN U UX pellIeHre 1
77 CucTeMbl TUHEHHBIX HEPABEHCTB C OJJHOM ITEPEeMEHHON U MX pellIeHHe 1
78 CucTeMbl THHEHHBIX HEPABEHCTB C OJJHOM IMepeMEHHON U UX PelleHre 1
79 CucTeMbl THHEHHBIX HEPABEHCTB C OJJHOM IMepeMEeHHON U UX PelleHre 1
80 N3obpakeHne perneHns JINHEHHOr0 HEPaBEHCTBA U UX CHCTEM Ha YHCIOBON MPSMON 1
81 N3obpakeHne perneHns INHEHHOr0 HEPaBeHCTBA M UX CHCTEM Ha YHCIOBON HPSMON 1
82 KonrponbHas pabora no temam "HepaBeHcrBa. CrucTembl ypaBHEHUI" 1
83 [ousitue GyHKIUN 1
84 OO6nacTp ompeneneHuss 1 MHOKeCTBO 3HAUCHUH (yHKIHH 1
85 CriocoOb1 3aanus GpyHKIHI 1




86 I'paduk pyHxmn 1
87 CsoiicTBa (yHKIMH, UX OTOOpakeHNE Ha rpaduKe 1
88 Urenne u nocTpoeHre rpaMKoB QyHKINH 1
89 [Ipumeps! rpaduKoB GYHKIMH, OTpaKAIOMINX PeasIbHBIE POLECCH 1
90 DYHKIMH, OMHCHIBAIOINE TIPSIMYIO i OOPATHYIO IPOIOPIIMOHAIIBHBIC 3aBUCUMOCTH, HX TpadHKu 1
91 lumep6omna 1
92 l'unep6omna 1
93 I'paduk ¢pynkumm y = x? 1
94 Oynakuun y =x?, y = X3, y = VX, y = |x|; rpaduueckoe penieHne ypaBHEHHH U CUCTEM YpaBHEHHI 1
95 [ToBTOpEHME OCHOBHBIX OHATHI U METOIOB KYpcoB 7 U 8 KitaccoB, o0o01eHne 3Hanuii / Beepoccuiickast npoBepouHast 1
pabota
96 Hrorosas koHTposbHas padora / Beepoccuiickas mpoBepouHas paborta 1
97 [ToBTOpEHHE OCHOBHBIX MOHATHH M METOJIOB KYPCOB 7 M 8 KJ1accoB, 0000IIeHE 3HAHUH 1
98 [ToBTOpEHME OCHOBHBIX IMOHATHH M METOJIOB KYpCOB 7 U 8 Ki1accoB, 0000IIeHNE 3HAHMIA 1
99 [ToBTOpEHNE OCHOBHBIX HOHATHIH U METO/I0B KYPCOB 7 U 8 KJ1accoB, 0000IICHNE 3HAHUIA 1
100 [ToBTOpEHNE OCHOBHBIX HOHSTHIH U METO/IOB KYPCOB 7 U 8 KJ1accoB, 0000IICHNE 3HAHMI 1
101 [ToBTOpEHNE OCHOBHBIX HOHSTHI U METOIOB KYpCOB 7 U 8 KilaccoB, 0000IIeHHEe 3HAHMU I 1
102 [ToBTOpEHNE OCHOBHBIX HOHITHIH U METO/IOB KYPCOB 7 U 8 KJ1acCoB, 0000IICHNE 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30BATEJILHOI ITPOI'PAMMBI

7 KJIACC
Kon . .
IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI OCBOEHHS] OCHOBHOW 00pa30BaTe/ILHOM
MPOBEPAEMOro NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTaTa
1 Yucna v BEIYHUCIICHUS
11 BeimonHaATh, codyeras yCTHbIE M NUCbMEHHBIE TPHUEMBI, apUPMETHYECKUE NEHCTBHS C
' palyoHaIBHBIMU YUCIaMU
HaxoauTte 3HaueHMs YHMCIIOBBIX BBIpaKEHHH, MPUMEHSATh Pa3HOOOpasHblE CIIOCOOBI U
1.2 NpUEMBI BBIYHCIICHNS] 3HAYEHUH IPOOHBIX BBIPAKEHHUH, COAEPKAIIUX OOBIKHOBEHHBIE U
JECSITHYHBIE APOOH
[TepexoanTh OT OHON (OpPMBI 3aNKCH YUCeN K ApYroi (peodpa3oBbIBaTh JAECATHUHYIO
1.3 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATHIHYIO JPOOb)
1.4 CpaBHHBATh U YIIOPAI0YMBATEH PALMOHAIBHBIE YHCIIA
15 OKpyYTIATH YHCIa
16 BBINOMHATS NPUKUIKY U OLIEHKY PE3yNbTaTa BbIYMCICHUH, OLICHKY 3HAUEHHH YHCIIOBBIX
' BBIPAYKCHUH. BBIMOIHATE AEHCTBUS CO CTENEHAMU C HATYpaJIbHBIMH MOKa3aTeIsIMU
1.7 [IpuMeHATh NpU3HAKY AECTUMOCTH, PA3JIOKEHUE HA MHOKUTEIIH HATYPaIbHBIX YHCEI
PemaTh mpakTHKO-OPUEHTUPOBAHHBIC 3aJayl, CBA3aHHbIE C OTHOLICHHEM BEIHYHH,
18 MIPONIOPIIMOHANBHOCTBIO  BEJIMYMH, IIPOLIEHTAMH, HHTEPIPETUPOBATh PE3YAbTAThI
' pelieHys 3a1a4 ¢ y4€TOM OIpaHUYEHMH, CBSA3AHHBIX CO CBOMCTBAMM PacCMaTpUBAEMBbIX
00BEKTOB
2 Adnrebpamyeckiie BhIpaKeHUS
21 Hcnons3oBaTh anreOpanvecKkyr0 TEPMUHONOTHIO M CHMBOJIMKY, HPUMEHATH €& B
' TIpoLIeCCE OCBOSHMS yIeOHOr0 MaTepuaa
2.2 Haxonuth 3HaYeHUs OYKBEHHBIX BBIPa)KEHUI ITPY 33JaHHBIX 3HAYECHHSX MEPEMEHHBIX
23 BemmonHAT, TpeoOpa3oBaHMsA LENOTO  BHIPAKEHHWS B MHOTOWIEH IIPUBEICHHEM
' MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BBITOTHAT YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIEHa Ha MHOTOYIEH,
' TIPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaipaTa pa3HOCTH
OcymiecTBIATh Pa3ioKEHHE MHOTOWIEHOB HA MHOXKUTEIH C TTOMOIIBIO BBIHECEHHS 3a
2.5 CKOOKH OOIIero MHOXHTENS, TPYIIUPOBKH ClIaraeMbIX, NpUMEHEHUs (HopmMyi
COKpAILLEHHOTO YMHOXEHHS
26 [IpumensaTs TpeoOpa3oBaHMsS MHOTOWICHOB JUISI DPEMICHHWS pa3IMYHBIX 3a7ad U3

MaTE€EMaTHuKU, CMEXHBIX IPEAMETOB, U3 peaHBHOﬁ MMPAKTUKH




Hcnons3oBath CBOMCTBa CTeICHEeH C HaTypaJIbHbIMU IIoKa3aTcIIMU JJIsL

2 peoOpa3oBaHus BEIPaKCHUH
3 YpaBHEHUS 1 HEpPaBEHCTBA
Pemate nuHelHbIE ypaBHEHUS C OIHOW IEPEMEHHOHN, MPUMEHSS MpaBHia Mepexona OT
3.1 HCXOJHOTO ypaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsiTh, SIBISIETCS JIM YUCIO KOPHEM
ypaBHEHHS
3.2 [pumMensaTh rpaduyecKie METOIbI MIPU PELICHUH JTMHEHHBIX YPABHEHHUN U UX CHCTEM
33 [lonOupaTh TmpUMepsl TMap YWCEN, SIBISIONIMXCS pEIICHUEM JIMHEHHOTO YpaBHEHHUS C
' JIBYMSI TIEpEMEHHBIMH
34 CrpouTh B KOOpJHMHATHOW IUIOCKOCTHM Tpa(uK JIMHEHHOro ypaBHEHUS C JBYMS
' NepEMEHHBIMH; MOJIB3YACh TPadUKOM, IPUBOAUTE MIPUMEPHI PEILICHHS YPABHEHUS
35 Pemmiath cucTeMbl MBYX JHHEHHBIX ypaBHEHHI C JBYMS TEPEMEHHBIMH, B TOM YHCIIE
' rpaduyecku
CocTaBnsTh M peulath JUHEHHOE ypaBHEHUE WM CHCTEMY JMHEHWHBIX ypaBHEHHUH IO
3.6 YCIOBHIO 33Jla4M, WHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a/1a4d
IIOJIyYEHHBINA Pe3yabTaT
4 KoopauHatsel u rpaduku. OyHKIMHA
H300paxxaTh Ha KOOPAMHATHOW TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpIMHATaM, Jy4M, OTPE3KH, MHTEPBAJIbl, 3aIMCHIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanyeckoM S3bIKe
4.2 OtMeyaTh B KOOPAMHATHON IIIOCKOCTH TOYKH I10 3aJaHHBIM KOOpJHHATaM
4.3 Crpoutb rpaduku JuHeiHbIX QyHkuuit. Ctpouts rpaguk GyHKIMU Y = [X|
OmnuceiBaTh ¢ MOMOLIBIO (DYHKIMH H3BECTHBIE 3aBHCHMOCTH MEXKAY BEIMYMHAMU:
4.4 CKOpPOCTB, BpeMs, PacCTOSHHE, LIEHY, KOJIMYEeCTBO, CTOMMOCTb, IPOH3BOIUTEIBHOCTE,
BpeMsi, 00bEM paboThI
4.5 Haxoauth 3Ha4ueHue GyHKIMHU 110 3HAYECHHIO €€ apryMeHTa
46 [Monumats rpadudeckuii crocod MpencTaBiIeHus U aHanu3a nHpopMalum, U3BIeKaTh U
' HHTEPIPETHPOBATh HHYOPMAIIUIO U3 TPA(HUKOB peabHBIX MPOLECCOB M 3aBHCHM OCTEH
8 KJIACC
Kon . "
IIpoBepsieMble MpeaAMeTHBIE Pe3yABTATHI 0CBOEHMSI OCHOBHOI 00pa3oBaTebHOI
fiposepienoro NMporpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHHsA
pe3yJbTaTa
1 Uricna v BEIYUCTICHAS
Hcnonb3oBaTh HavyalbHBIE NPEACTABICHUS O MHOXECTBE ICHCTBHTENBHBIX YHCEIN JUIS
1.1 CpaBHEHUs, OKPYTJICHUS M BBIYHCIICHUH, N300pa)aTh ACHCTBHTENbHBIC YUCTa TOUYKAMHU
Ha KOOPAMHATHOM MPSAMOii
12 [IpuMeHATh TOHATHE apU(PMETHYECKOr0 KBAJAPATHOIO KOPHS, HAXOIUTh KBAJpaTHBIC

KOpHH, HCHOJBb3Yyd IIPpU HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP, BBINOJIHATH npeo6pa3OBaHH$[




BBIan(eHHﬁ, CoACPpIKAIX KBAAPAaTHbIC KOPHU, UCTIOJIb3YsL CBOIiCTBa KOpHCﬁ

Hcnons3oBaTh 3amucH OONBIIMX M MAajbIX YHCEI C IIOMOIIBIO JECATHYHBIX ILpO6€I>'I n

L3 creneHeil yucna 10
2 AnreOpanyeckre BHIPaKEHHS
”1 [IpuMeHsATh TOHSATHE CTENEHW C ILENbIM II0Ka3aTesieM, BBINOIHATH NpeoOpa3oBaHuUs
' BBIpa)KEHUH, COZIEpKAIUX CTETIEHHU C IEJIBIM [T0Ka3aTeleM
25 BBITONMHATE TOXK/IECTBEHHBIE NMPeOOpa3OBaHMsl PAIMOHAIBGHBIX BBIPAKEHUH Ha OCHOBE
' MIpaBWJI ACHCTBUIA HaJl MHOTOWIEHAMH U aNreOpandeckuMu ApoOsSMU
2.3 PacknaapiBaTh KBaApaTHBIA TPEXWIEH HA MHOXKHTEIH
24 [IpumensaTh TpeoOpa3oBaHMsl BBIPAXKEHUH JUIS pEIICHHWs pas3iIM4yHbIX 3ajad W3
' MaTEeMaTHKH, CMEXKHBIX ITPEAMETOB, U3 peaslbHOW MPAKTUKU
3 YpaBHEHUS U HEpPABEHCTBA
31 Pemiatp nuHelHbIe, KBaJpaTHBIE YpaBHEHUS! U PAllMOHAIILHBIE YPaBHEHHUS, CBOASAIIMECS
' K HUM, CUCTEMBI JABYX YPaBHEHUH C IByMs NEPEMEHHBIMU
IIpoBoauTe MpocTeiiiine UccaeoBaHus ypaBHEHUM U CUCTEM YpaBHEHH, B TOM 4HCIIe
3.2 C MpPUMEHEHHeM rpauUYecKux IMpecTaBlieHni (yCTaHABIMBATh, UMEET JH ypaBHEHUE
WIIU CHUCTeMa YPaBHEHUH pPEIeHUs, ECII UMEET, TO CKOJIbKO, U IIpoyee)
[TepexoauTh OT ciioBeCHON (OPMYJIMPOBKM 3aqaudl K e€ aireOpanmdeckod MOJenH ¢
3.3 HOMOLIBIO COCTABJIECHMS YPAaBHEHWS WIM CHCTEMbl ypaBHEHHH, MHTEPIIPETHPOBATH B
COOTBETCTBHMHU C KOHTEKCTOM 3aJa4H IOTY4ECHHbIH pe3yabTaT
[lpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [JIs CpPaBHEHMS, OLICHKH, pellaTh
3.4 JIMHEWHbIe HEPaBEHCTBA C OJHOW IEPEeMEHHOM M WX CHCTEMBbI, JaBaTh TpaduuecKyro
WUTIOCTPALMIO MHOXKECTBA PEILICHUI HEpaBEeHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIH
[loHnmMaTe W WCHONB30BAaTh (DYHKIMOHAJBHBIE TIOHATHA U S3BIK  (TEPMUHBL,
4.1 CHUMBOJIMYECKHE O0O03HAUYECHUs), OIpPEACNATh 3HAUCHHWE (QYHKIUH 110 3HAYCHUIO
apryMeHTa, Ope/elsiTh CBOMCTBA (GyHKIUH 10 e€ rpaduky
CrpouTtb rpaduku 37eMeHTapHbIX QYHKIMN BUIA:
y=k/x
4.2 y
k/x

, Y =X?,y = X3 y = x|, omiCHIBaTh CBOMCTBA YMCIOBOH (PYHKINH 110 €€ rpaduky




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uucna ¥ BEIYUCICHUS

11 JpoOu 0OBIKHOBEHHBIE M AECSTUYHBIE, IEPEXOA OT OJHOM (POPMBI 3amucH Apodeit K Apyroi.
' IloHsiTHE palMOHATIBHOTO YUCIIA, 3alUCh, CPAaBHEHHUE, YIIOPSAI0UYMBAHUE PALMOHAIBHBIX YHCENT

12 Apudmernueckre JEHCTBUS C DPalOHANIBHBIMHM 4WCIaMy. PelieHue 3amad W3 peayibHON
' NPaKTHKU Ha 4acTH, Ha IpOOH

13 CrereHb ¢ HaTypaJbHBIM IIOKa3aTesieM: OIpe/eNieHHe, NpeoOpa3oBaHNe BBIPAKEHUH Ha
' OCHOBE OIPEJIENEHHUs, 3aIUCh OOMBIINX YUCEIT

14 [TporeHTHl, 3anMch TPOLEHTOB B BUJE APOOU M JApOOH B BHE MPOIEHTOB. TpU OCHOBHBIE
' 3a/1a4M Ha MPOIEHTHI, PEIIeHUEe 3a/1a4 U3 PeaIbHOM MPaKTUKU

1.5 IIpuMeHeHre NpU3HAKOB IEIMMOCTH, Pa3JIOKEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TPsIMasi B 00paTHAs MPOMOPIMOHAIEHOCTH

2 AnreOpanueckre BhIPaKEHHs

21 IlepemenHble, 4YHMCIOBOE 3HAYECHHUE BBIPAXKEHHS C IEPEMEHHOW. JlomycTUMBblE 3HAaYEHUS
' HEPEMEHHBIX

29 [pencraBnenne 3aBUCMMOCTH MEXAy BEIMYMHAMH B BHAE (opMynbl. Berumcienus mo
' dbopmynam

2.3 IIpeobpa3oBaHne OyKBEHHBIX BBIPAYKCHUH, TOKIECTBEHHO PaBHBIE BBIPAXKECHUS

2.4 CBoiicTBa CTENEHN ¢ HATYPaIbHBIM [TOKa3aTeIeM

25 OnHouneHsl U MHorowieHsl. CteneHp MHorowieHa. ClojkeHuE, BBIUMTaHHUE, YMHOXCHUE
' MHOTOWIEHOB

26 @opMyabpl COKpAaUIEHHOIO YMHOXKEHHS: KBaJgpaT CyMMbl M KBaapaT pa3zHocTH. Dopmyna
' Pa3HOCTH KBaJpaToB. Pa3io)keHne MHOTOWIEHOB HA MHOKUTENN

3 YpaBHeHus

3.1 VYpaBHEHHE, KOpEHb ypaBHEHHWs, NpaBWia INPeoOpa3oBaHMs YPaBHEHHS, PaBHOCHIBHOCTh
' YpaBHEHUI

3.2 JIluneitHOE ypaBHEHUE C OJHOM NEPEMEHHOW, YUCIO KOPHEN JTMHEHHOTO YpaBHEHUS, PELLICHUE
' JIMHEWHBIX YpaBHEHU

23 CocTaBneHne ypaBHEHHH 10 YCIOBHIO 3a/1add. PemreHne TEKCTOBBIX 3aJad C TOMOIIBIO
' YpaBHEHUI

3.4 JluHeitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH U €r0 Tpaduk

Cucrema IByX JMHEHHBIX ypaBHEHUH C JBYyMs NMEPEMEHHBIMH. PeleHne cucTeM ypaBHEHHHA
3.5 CIIocOoOOM TTOACTAaHOBKH. IIpMMepbl pemeHus TEKCTOBBIX 337a4 C IIOMOIIBIO CHCTEM

YpaBHEHUNI




Koopaunats! u rpaduky. OyHkmm

4.1 Koopnunara Touku Ha npssMoi
4.2 UncnoBble NpOMEXYTKH. PaccTosHIe MeXAy IBYMsI TOYKaMU KOOPIUHATHON IPSIMOH
43 [IpsamoyronpHast cuctema koopaumHat, ocu OX m Oy. Alcimicca W opauHaTa TOYKM Ha
' KOOPJJMHATHOW TJIOCKOCTH
4.4 [Ipumeps! rpadukos, 3amanubx hopmyaamu. UreHne rpavikoB peagbHBIX 3aBUCHMOCTEN
4.5 [oustre pynkuunn. I'paduk dpyaxuun. CBoicTBa HyHKIMI
4.6 Jluneiinas dynkuus, e€ rpaduk. I'padux dynkimn y = [x|
4.7 I'paduyeckoe penieHne TMHEHHBIX YPaBHEHUI M CHCTEM JIMHEWHBIX ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMeHT coAeP:KAHUS
1 Uwcna 1 BBIYUCTIEHUS
11 KBampatHbiii kopeHb u3 uucia. [loHsaThe 00 uUppalMOHAIBHOM 4YHCe. JleCATHUHBIC
' NpUOITKEHHUS UPPALMOHATBHBIX YHCEN
12 CpoiicTBa apu(pMEeTHYECKUX KBaJPaTHBIX KOPHEH M WX NPUMEHEHHE K Ipeo0pa3oBaHHIO
' YHUCIIOBBIX BBIPA)KEHUH U BBIYMCIICHUAM. JleliCTBUTEIBHBIE YHCIIa
1.3 CreneHsp ¢ 1eNbIM TOKa3aTeneM u e€ cBoiictBa. CTaHOapTHas 3alych YUCa
2 AnreOpanyeckre BhIPaKECHHs
2.1 KBagpatHusiii TpéxuiieH, pa3nokeHre KBaJpaTHOTO TPEXUICHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO asiredpandecKoii Apoou
2.3 CroxeHne, BBIYUTAHHE, YMHOXKEHHE, JICICHHEe alreOpandecKux apodei
2.4 ParioHanbHble BEIpaXXEHUS M UX TIpeo0pa3oBaHue
3 YpaBHEeHUs U HEpPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popMyiia KOpHEH KBaIpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHeHHH, CBOIAIIUXCS K IMHEMHBIM U KBAIPATHBIM
3.3 [pocreiitue npoOHO-paIMOHANLHBIC YPABHEHUS
I'padmueckass wHTepIpeTanus ypaBHEHHH C IBYMS HEPEMEHHBIMH H CHCTEM JIMHEHHBIX
3.4 YpaBHEHUH € ABYMsI NEpEMEHHBIMU. [IprMeprl pelieHuss CUCTEM HEIMHENHBIX YPAaBHEHUM C
JBYMS TIepEMEHHBIMH
35 Perrenne TekCTOBBIX 33724 aNreOpanIeckuM CIrocoooM
3.6 YucnoBbie HEPABEHCTBA M UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HO TEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEPAaBEHCTBA C OJIHOM MEPEMEHHOMN
3.10 CucteMbl TMHEHHBIX HEPAaBEHCTB C OHOM NMePEMEHHON
4 OyHKIH




[oustre ¢ynkun. OOMacTe ONpesereHdus 1 MHOKECTBO 3HaueHHH QyHKuuH. CrocoOb

4.1
3aaHns QyHKIUHA
4.2 I'paduk ¢pynxumn. Urenne cBOHCTB (hyHKIMHM 10 €€ rpaduKy
4.3 [Ipumeps! rpaduKkoB GYHKIMH, OTpaKAIOMINX PeaIbHBIE MPOLECCH
@OyHKIMY, ONMKMCHIBAIOUIME TPSIMYI0 W OOpaTHYIO INPONOPLHOHAIBHBIE 3aBUCHMOCTH, HX
44 rpaduku
4.5 Oynakuun y =x?, y = X3
4.6 Oyakuun y = [1X, Y = |x|
4.7 I'paduueckoe pemieHne ypaBHEHHH U CHCTEM ypaBHEHUIH




IMPOBEPSAEMBIE HA OI'2 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Kon
MPOBEPSIEMOT0
TpeGoBaHuUsl

IIpoBepsiemble TpeGoBaHNA K NPeIMETHBIM pPe3yJbTaTaM OCBOCHHMSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 001ero 00pa30BaHUs HA OCHOBE
P1roC

YMeHue onepupoBaTh IMOHATUSAMM: MHOXKECTBO, ITOJMHOXECTBO, OIEpaly Haj
MHO)KECTBaMH; YMEHHE OIepHPOBATh MOHATUSMU: Tpad, CBA3HBIIN rpad, 1epeBo, LHUKI,
MPUMEHATh HMX TP pelIeHWH 3a/a4; YMEHHE UCIOIb30BaTh rpaduyueckoe
NpEeACTaBICHUE MHOXKECTB IS ONHMCAHUs PEaJbHBIX IPOLECCOB U SIBICHUH, NPH

PEUICHUU 3a/1a4 U3 APYrux y‘leGHLIX MpeaAMeTOB

VYMmenue OnepUpOBaATh NOHATUAMMU: OIPCACIICHNUE, aKCHUOMaA, TECOPEMA, TOKA3aTCIIbCTBO,
YMEHHUE PACIIO3HABATh MCTUHHBLIC U JIOKHBIC BbICKA3bIBaHHS, MPUBOAWUTL NPUMEPHI U

KOHTPIIPUMEPLI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUI

YMeHHe onepupoBaTh NOHATUAMHU: HaTypaJlbHOE YHCIIO, IPOCTOE M COCTaBHOE YHCIIO,
JETUMOCTh HaTYpaJbHBIX YHCENl, MPU3HAKH JETUMOCTH, LIeJI0e YHCIO0, MOAYIb YHucha,
OOBIKHOBEHHAs IpOo0b U JIeCATHYHAs JApOOb, CTAaHIAPTHBIA BHJ| YHCIA, PAllMOHAIBLHOE
YHCIIO, HMPpAlMOHAIBHOE YHUCIIO, apu(METHYECKUH KBaJpaTHBI KOPEHb, YMEHHUE
BBINOJTHATD JICHCTBHA C YHCIIaMH, CPABHUBATh U YIOPSA0UNBATE YHCIA, IPEJCTABIATH
yycia Ha KOOPAMHATHOW IPSIMOM, OKPYIJIATH YMCIIA; YMEHME JelaTb NPUKUAKY U

OLICHKY pE3yJIbTaTa BBIYUCICHUMH

VYMeHHe ONepUpOBAaTh MOHATHAMU: CTEICHb C LIEIBIM ITOKa3aTeneM, apupMeTHICCKUil
KBaJpaTHBII KOPEHb, MHOIOWICH, airebpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HATypajbHOH CTeleHH OOJbIIe SIUHHIIBI, YMECHHE BBIIOIHATH PAcUEThl IO
¢dbopMmynam, mpeoOpa3oBaHHs LENbIX, JIPOOHO-PAIMOHAIBHBIX BBIPAKEHUH H
BBIPQKCHHI C KOPHSMH, Pa3JIOKEHHC MHOrOWICHa Ha MHOXHTEIH, B TOM HUHCIE C

HCIIONB30BaHKUEM (HOPMYIT pa3HOCTH KBaJPaTOB M KBaApaTa CyMMBI M Pa3HOCTH

YMeHue omnepupoBaTh IOHATHSMHU: UHCIOBOE pPABEHCTBO, YpPaBHEHHE C OIHOM
NIEPEMEHHO}, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE pellaTh
JVHEWHBIE W KBaJIpaTHbIE yPaBHEHUs, APOOHO-pAIMOHANbHBIE YPaBHEHUS C OJHOM
TIEPEMEHHOM, CHCTEMBl JBYX JIMHEHHBIX YPABHEHWI, JMHEWHbIE HEPABEHCTBA M HUX
CHCTEMBI, KBaAPATHBIE U IPOOHO-paAIMOHANIFHBIE HEPABEHCTBA C OAHON IIEPEMEHHON, B
TOM 4YHCJIE TIPH PEIICHNH 33/1a4 U3 APYTHX MPEIMETOB U MPAKTUUECKUX 3a/1a4; YMEHHUE
WCIIONB30BaTh ~ KOOPJWHATHYIO TPSMYI0O W KOOPIMHATHYIO IUIOCKOCTh  JUIA

n300pakeHNs PEeICHU ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHne omepupoBaTh MOHATHAMH: (QYHKIWSA, Tpapuk (QYyHKIHMH, HYTH (QYHKINH,
MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHus, yObIBaHHs, HAHOOIbIIIee
U HauMeHbllee 3HadeHWs (YHKIWHM; yMEHHE OINEpHPOBATh MNOHATHSAMHM: IpsAMast
MPONIOPIMOHATBHOCTD, JIMHEeWHass (GYHKUOWSA, KBaapaTWdHas (yHKOWS, oOpaTHas
MIPONOPIMOHATBFHOCTD, TMapaboia, TUIepOoa; YMEHHE CTPOUTh TpaduKu ()YHKIIHH,
WCTIONB30BaTh Tpa(uKu U OmpeneseHus] CBOMCTB MPOLECCOB M 3aBUCUMOCTEH, UL

pemieHusl 3amad W3 APYTUX YYeOHBIX NPEAMETOB W pEaJbHOW JKU3HM; yMEHHE




BbIpaXxaTb (l)OpMyJ'IaMI/I 3aBUCUMOCTU MCKAY BSIMYNHAMU

VYMmenue OoneprupoBaTb IMOHATHUAMHU: TIOCICAOBATCIBHOCTD, apI/Iq)MCTI/I‘{eCKaH n
TEOMETPHUICCKasd NpoOrpeCcCrur; YMEHNEC UCIIOJIb30BATh CBOICTBa HOCHGHOBaTeJ’ILHOCTCﬁ,
q)OpMyJ'ILI CYMMBbI U O6HI€FO WICHA IPH PCIICHNHU 3a4a4, B TOM YHCJIC 3aaa4 U3 JPYrux

y‘leGHHX IpeaAMETOB U peaJ'IBHOﬁ KHU3HU

VMmenue peuiaTth 3ala4yu pa3HbIX TUIIOB (B TOM YHUCJIC Ha MNPOUCHTHI, AOJIHU U 4YaCTH,
JBHXKCHHC, pa60Ty, ICHY TOBApPOB U CTOUMOCTD IMOKYIIOK U YCJIYT, HAJIOT'H, 3aJla4u U3
objactu YIipaBJICHUA JIMYHBIMU U CeMeHHBIMU (bPIHchaMI/I); YMEHHUE COCTAaBJIATH
BBIpaXXCHUS, YPABHCHH, HCPABCHCTBA U CUCTEMBI 110 YCIOBUIO 3adavud, UCCIICI0BATH

MOJIYYEHHOC PCHICHUC U OLICHUBATH HpaBZ[OHOZ[OGHOCTI) TMOJYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (DUTYpa, TOYKA, OTPE3OK, MpsAMas, JIyd, JIOMaHas,
yroj, MHOTOYTOJNBHUK, TPEYTrOJbHUK, PAaBHOOCAPEHHBIH ¥  PaBHOCTOPOHHUI
TPEYrOAbHUKH, MPAMOYTOJIbHBIN TpPEYroJdbHHUK, MEIWaHa, OWUCCEKTpHUCAa M BBICOTA
TPEYrojbHHUKA, YSThIPEX YT OJIBHUK, MapaJUICIOrpaMM, POMO, MPSIMOYTOIBHUK, KBaJIPaT,
Tpamemys; OKpPYXHOCTb, KpYI, KacaTelbHas; 3HaKOMCTBO C IPOCTPaHCTBEHHBIMH
¢urypamu; ymMeHue peuiaThb 3ajadyd, B TOM YHCJIE M3 TIOBCEJAHEBHOHN J>KHU3HH, Ha
HaXOXJICHUE TeOMETPUYECKIX BETMUUH C IPUMEHEHUEM M3YUeHHBIX CBOMCTB (pUTyp u

(hakToB

10

YMeHue onepupoBaTh MOHATHSMH: DPaBEHCTBO (HUIYp, PaBEHCTBO TPEYTrOJIbHHKOB;
HapaJUIeNbHOCTh M NEPHEHIUKYISPHOCTh MNPSAMBIX, YIOJI MEXIy MNpsIMbIMH,
HepIeHANKYIAP, HAKIOHHAS, MPOEKIUs, moaodue (uryp, nomoOHbIE TPEYroidbHUKH,
CUMMETpHsl OTHOCHUTENBHO TOYKM U NPSMOHM; yMEHHME pacllo3HaBaTb PaBEHCTBO,
CHUMMETPHIO U mopodue Guryp, napauieabHOCTh M MEPHEHAUKYIAPHOCTh NPSMBIX B

OKpY’KalolleM MHupe

11

YMeHue onepupoBaTh MOHATHAMU: UIMHA, PACCTOSIHUE, YToNl (BENWYMHA yIia, CHHYC U
KOCHHYC yIjla TPEyrojibHHUKa), IUIOIIa/lb; YMEHUE OLEHUBATh pa3Mephbl MPEAMETOB U
OOBEKTOB B OKPY)XAIOIIEM MHpE; YMEHHE IPHMEHATh (GOPMYIbl INEpUMETpa |
IUIOIIAAM MHOTOYTOJIBHUKOB, MJJIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra, o0Obema
MIPSAMOYIOJIBHOTO ~TapajuleNieNuIea; YMEHHE MpPUMEHSTh IIPU3HAKH paBEHCTBA
TPEyrolibHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHUKa, Teopemy lludaropa,

TPUTOHOMETPHUUCCKUE COOTHOMICHUS TSI BBIYUCICHUA JINH, paCCTOﬂHHﬁ, 183 (0)11 01 (5

12

YMmeHre wn300paxaTh IUIOCKHE (GUIYpel M WX KOMOWHAIMH, NPOCTPAHCTBEHHBIE
(uUrypsl OT pyKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB I10

TEKCTOBOMY WJIN CUMBOJIBHOMY OITMCAHUIO

13

YMeHue onepupoBaTth MOHITHSMHU: IPSIMOYTOIbHAsI CHCTEMa KOOPANHAT; KOOPAWHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEACHHE BEKTOpPAa HA YHCIO, CKaJSIPHOE
MIPOMU3BEACHNE BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPHI M KOOPAWHATHI JUISA
MIPEACTAaBICHUS] JAHHBIX M pEIIeHWs 337ad, B TOM YHCIE M3 APYTUX Y4eOHbBIX

MPEIMETOB U peajbHON )KU3HU

14

VMmenue oneprupoBaTh NOHATUAMU: CTOJIOUKOBBIE U KPYTOBbIC JUArpaMmbl, Taﬁ.]'II/IIII)I,
cpeaHee apI/I(i)MeTI/I‘IeCKOG, ME€auaHa, HauOOIbIlIee ¥ HAaUMEHbIIIEE 3Ha4UCHUA, pa3Max

YHUCJIIOBOI'O Ha60pa; YMCEHHUE WU3BJICKATb, HWHTCPIIPETUPOBATL U HpeO6pa30BLIBaTL




I/IH(I)OpMaIII/I}O, NpeACTABJICHHYIO B Ta6m/1uax U Ha auarpaMmax, OTpaXarouyro
CBOMCTBA U XapaKTCPUCTUKU PCAJIbHBIX ITPOLECCOB U ﬂBHeHHﬁ; YMEHUEC PACIIO3HABATH

HU3MCHYUBBIC BEJIIMIYWHBI B OKPYKAIOIIEM MHUPEC

15

YMeHue OmnepupoBaTh IOHATHAMH: CIYYaWHBI ONBIT (CIy4alHBIH 3KCIEPHMEHT),
JJIEMEHTapHOe COOBITHE (JIEMEHTapHBIA MCXOA) CllydaifHOro OmbITa, ClIydaiiHOe
COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE HAaXOAUTh BEPOSTHOCTH CIy4allHBIX
COOBITHII B OIBITAX C PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHSMH; YMEHHE
peliaTh 3a7a4d METOJOM OpPraHU30BAaHHOI'O Iepedopa M ¢ UCIONb30BAaHHUEM IpaBHiIa
YMHOKECHUSI; YMEHHE OLIEHHBATh BEPOSTHOCTU pEaTbHBIX COOBITHI W SIBIICHHUH,
NOHMMAaTh pPOJb MNPAKTHYECKH JOCTOBEPHBIX UM MAJIOBEPOSTHBIX COOBITHH B
OKPY)KaIOlIeM MHpE M B KM3HH; 3HAKOMCTBO C IOHSITHEM HE3aBHCHMBIX COOBITHI;

3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BoIOUpATh TOIXOSIIMHA U3YYEHHBIH METOJI JJIsl pelleHus] 3aa4H, TPUBOANTD
IpUMepbl MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B IMPUPOAE U KU3HM, PACHO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE, OIUCBHIBATH OTIENBHBIE BBIJAIOLINECS
pe3ynbTaThbl, IMOJIYYEHHBbIE B XOIE€ Pa3BUTHs MAaTEMaTUKH KAaK HAayKH, IPUBOAUTH
IpUMepbl MaTeMaTUYECKUX OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON M BCEMHPHOIl

HUCTOPUHU




INEPEYEHbDb 9JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COdEP:KAHUS
1 Yucia U BEIYHUCIICHUS
1.1 Harypanbubie u nensie uncia. [Ipu3Haku 1eTUMOCTH LENBIX YHCEN
12 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOLIEHTHI, OECKOHEYHBIE TIEPHOANIECKUE APOOH
1.3 ParonaneHble uncna. Aprdmernaeckie onepanuy ¢ paloHaIbHBIMHI YHCIAMH
1.4 JelicTBuTenbHbIE Yncaa. ApUpMETHIECKUE ONEpali C AeHCTBUTEIBHBIMHU YHCIaAMHU
15 [TpubmmkEHHBIE BBHIYMCICHUS, IIpaBWIa OKPYIVICHHs, NpPUKHIKA | OIEHKa pe3yibTrara
' BBIYHCIICHUM
2 AnreOpanyeckre BHIPaKEHHs
2.1 BykBeHHbBIE BhIpaKeHHs! (BBIPRKEHHUS C IEPEMEHHBIMH )
2.2 Crenens ¢ 11enbIM mokaszateneM. CTeneHb ¢ palMoHaIbHBIM MoKka3areieM. CBOICTBa cTeneHn
2.3 MHoro4JIeHbI
24 Auredpanueckas qpo0b
25 Apudmernueckuii KOpeHb HaTypajbHOW creneHu. JledcTBus ¢ apuPMETHYECKUMH KOPHIMH
' HaTypaJIbHOM CTENEHU
3 YpaBHEeHUs U HEpPABEHCTBA
3.1 Lenble 1 apoGHO-panoHanbHbIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPaBHEHHUH
3.2 Lenbie u gpoOHO-palMoHaNbHbIE HepaBeHCTBa. CUCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 Yucosble NOCIEA0BATEIBHOCTH
4.1 TTocnenoBaTeNbHOCTH, CIIOCOOBI 3a1aHHs IIOCIEN0BATEILHOCTEN
4.2 Apudmernueckas u reoMmeTpuyeckas nporpeccuu. @opmyia CI0KHBIX IPOLEHTOB
5 OYHKIIH
Oynkuus, crocodbl 3aganust GyHkimu. ['padux ¢pyHkimu. O0NacTh ONpeneneHnss 1 MHOKECTBO
- 3HaueHMd QyHKuuH. Hymn ¢ynkmun.  [IpomexyTrkn 3HaKONOCTOSHCTBA. IIpoMexyTKH
o MOHOTOHHOCTH (GYHKIMH. MakcMMyMbl 1 MUHUMYMBI (QyHKIMH. HamGonblnee 1 HauMeHbIIee
3HaueHUE (PYHKLHU HA IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOI U IJIOCKOCTH
6.1 Koopaunathast mpsmas
6.2 JlekapTOBbI KOOPIMHATHI HA MIOCKOCTH
7 I'eomerpust
7.1 I'eomerprueckue GUTyphl 1 UX CBOHCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHUKH




7.4 OKpyXHOCTB U KPYT
7.5 W3mepeHne reoOMeTpUIECKIX BETHIHH
7.6 Bexrops! Ha mockoctu
8 BeposTHOCTh 1 CTAaTUCTHKA
8.1 OmnucarenbHasi CTATHCTHKA
8.2 BepostHOCTB
8.3 Komb6unnaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA

* Martematuka. AnreOpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢ n3nanue, nepepaboraHHoe, 7 Kiiacc/
Makapsrues FO.H., Munmiok H.I'., HemikoB K.W. u ap.; nox peaakuueit TensikoBckoro C.A., AKIIMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBernieHue

* Martematuka. Ajiredpa: 8- kimacc: 6a30BbIi ypOBEHb: YUeOHHK; 16-¢ M3aanue, nepepadoTanHoe, 8 kimacc/
Makapsrue FO.H., Munmiok H.I'., HemikoB K.W. u ap.; nox pexpaxuueit TensikoBekoro C.A., AKIIMOHEPHOE
obmectBo «M3natenbcTBo «IIpocBenenne»

METOJUYECKUE MATEPUAJIBI 1J151 YUUTEJIA

Meroandeckue pekoMeHaanmu. 7-9 kinacceel (K yaeoHnky Makaperaesa FO. H. uap.)

Maxaperue FO.H., Munarok H.I'., Hemmikos K.U. u ap./ ITox pen. Tensxosckoro C.A.
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