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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBIsIeTCS OJJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA 00ECIIEYHBAET
U3Y4YEHHUE JIPYIHX IAUCLMIUIMH, KaK €CTECTBEHHO-HAyYHOrO, TaK MU T'yMAaHUTApHOI'O LIUKJIOB, €€ OCBOCHME
HEOO0X0AMMO AJIsl NMPOAOJKEHHMsT 0oOpa30BaHUS M B IOBCEAHEBHOHM kM3HM. Pa3Burue y oOyuarommxcs
Hay4YHbIX HPEJCTABICHUH O MPOUCXOKIACHUUM M CYLIIHOCTH ajredpandeckux adcTpakiuid, crocobde
OTpaXXEHUs MaTeMaTH4YeCKOM HayKOW SBJIEHMM U TIPOLIECCOB B TMPUPOJE U OOIIECTBE, pPOJIU
MaTeMaTHYeCKOT0 MOJCIMPOBAHUS B HAYYHOM MO3HAHWU M B IPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO
Hay4YHOT'O MMPOBO33pEHMsI ¥ Ka4eCTB MBIIIICHHSI, HEOOXOAUMBIX JUIsl aJjalTallii B COBPEMEHHOM LIH(POBOM
obmectBe. M3yuenue anreOpbl oOecrieuuMBaeT pa3BUTHE YMEHHs HaOII0aTh, CPAaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBaHHO 00OCHOBBIBATH CBOU
JEWCTBUSL M BBIBOJBI, (POpPMYIUpOBaTh yTBepkIeHUs. OcBoeHHE Kypca anreOpbl 0OecreurnBaeT pa3BUTHE
JIOTMYECKOTO MBIIUIEHUS] 00YYaIOLUXCs: OHU HUCIOJIb3YIOT IEAYKTUBHBIE M MHIYKTUBHBIE PACCYKACHUS,
00o0IIeHne M KOHKpeTH3aluioo, abcTparupoBaHue U aHajoruro. OOyueHue anreOpe mpeanosaraer
3HAYUTENIbHBII O00BEM CAMOCTOSITEILHOM JESTEIbHOCTH OOYy4YarolUXCsl, MO3TOMY CaMOCTOSITEIbHOE
pelieHne 3aa4 ABJSETCs peanu3anueil 1e1TelbHOCTHOrO IPUHIINIIA 00yUEHHUS.

B crpykrype mnporpaMmel yueOHOro Kypca «Anaredpa» s OCHOBHOrO oOOIIEero oOpa3oBaHMs
OCHOBHOE MECTO 3aHMMAIOT COJAEp)KaTeIbHO-METOAMUYECKUe JHMHUU: «Yucia U BBIYMCICHUSY,
«AnreOpanueckue BBIpAKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxgas wu3 3stHx
COJIEP’KATEIIbHO-METOANYECKUX JIMHUM pa3BUBAaeTCd Ha MNPOTSDKEHUHM TpEX JIET M3y4eHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €ro JUHUAMHU. B Xo1e n3ydeHus yueOHOro Kypca o0y4aromuMcs MPUXOIUTCS
JIOTHYECKU pacCyKIaTh, MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBsI3u ¢ 3TUM B mporpammy
yuebHoro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKOro oOpa3oBaHUsS W CIIOCOOCTBYIOIIME OBJIAZCHUIO OOYYaAIOIIMMHUCS OCHOB
YHUBEPCAJIBHOIO MaTeMaTHueckoro s3bika. ConepkaTeIbHOW M CTPYKTYpHOW OCOOEHHOCTBIO y4eOHOTro
Kypca «Anredpay sIBJISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copepxanuve nuHUM «Uucna M BBIUUCIECHUS» CIY)KMT OCHOBOW Uil JajdbHEMILIEro H3Yy4EeHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YHAIOIIUXCS JIOTHYECKOTO MBIIUIEHUSI, POPMUPOBAHUIO YMEHUS
MOJIb30BaThCsl AJITOPUTMAMHU, a TaKXKe NPUOOPETEHHIO TNPAKTUUECKUX HAaBBIKOB, HEOOXOIUMBIX IS
MOBCEIHEBHOH >KU3HU. Pa3BUTHE MOHATHUS O YKCIe HA YPOBHE OCHOBHOIO 0OOIIEr0 00pa30BaHUs CBSI3aHO C
paloHaIbHBIMU U HMPPALMOHAIBHBIMU YHCIIaMHU, (OPMHUPOBAHMEM MPEACTABIECHUN O JEHCTBUTEIHLHOM
yuciie. 3aBepIIeHNEe OCBOCHUSI YUCITIOBOM JIMHUMA OTHECEHO K CPeIHEMY 00111eMy 00pa30BaHHIO.

ConepxaHue JBYX aireOpanueckux JUMHUA — «AusreOpandeckue BBIPAKEHHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 0OYUAOLINXCS MAaTEMAaTHUECKOTO anmnapaTa, Heo0X0AUMOTro
JUIS pellieHus 3aa4 MaTeMaTHKH, CMEXHBIX IPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00111ero 00pa3oBaHus y4yeOHbBIN MaTepHasl TPYNIUPYETCS BOKPYT PALMOHAIBHBIX BbIPAKEHHH.
Anrebpa J€MOHCTPUpPYET 3HAYEHHWE MAaTEMAaTUKM KakK sI3bIKa JUISl MOCTPOCHHMS MATEeMaTHUYECKUX MOJIENEH,
OIMCaHMs MPOLIECCOB U SABJICHUN pearbHOro Mupa. B 3amaun oOyuenus anredpe BXOIAT TakKe JdalbHeiiee
pa3BUTHE AaNTOPUTMHMYECKOTO MBIIIJIEHUS, HEOOXOOUMOro, B YAacCTHOCTH, JJig OCBOEHHS Kypca
MH(OPMATUKH, U OBJaJICHUE HaBbIKAMHU JIETyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cUMBOIBHBIX (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHMS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATBHO-TPAQUUECKOW JIMHUM HAleeHO Ha TNOJy4YeHHEe OOydarolMMHucs
3HAHUH O (QYHKIUAX KaK BaKHEHWIIEW MaTeMaTHUYeCKOW MOJCIHM Il OMHCAHUS M HCCIICIOBAHUS
Pa3HOOOpAa3HBIX TPOILIECCOB M SIBJICHUW B mpupoae u obdmectBe. M3yueHume martepuaiia CrocoOCTBYET
Pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHs HCIOJb30BaTh pPA3JIMUHbIE BbIpAa3UTENbHbIE CPEACTBA S3bIKa
MaTeMaTHKHU — CIIOBECHBIE, CUMBOJIMUECKHUE, rpaduueckre, BHOCUT BKJIaJ B ((OPMUPOBAHHE MPeEICTABICHHM
O POJIM MaTEMaTHKH B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPBbI.



CornacHo yueOHOMY TuTaHy B 7—9 Kilaccax m3y4aeTcsi yaeOHbIN Kypc «Anredpay, KOTOPhIA BKIOYAET
CIIEyIOIMe OCHOBHBIE pa3felnbl coaepxaHus: «Huciaa U BHIUUCICHUSN», «ANTeOpanuyecKkue BbIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

Ha u3yuenne yue6HOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 yaca (3 vaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucia U BBIYHCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0] OT OJHOM (opMbl 3anucu apodeit k apyroi. [lonsTue
palMoOHAIBPHOTO YHCIA, 3allUCh, CPABHEHHUE, YIOPAIOYMBAHHME PALMOHAIBHBIX YHcel. Apudmernueckue
JeUCTBUS C pallMOHAIBHBIMY YKMciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHb C HaTypajbHbIM IIOKa3aTeleM: OIIpelesieHHe, MpeoOpa3oBaHUE BbIPAKEHUII Ha OCHOBE
OTIpeJIeJIeHUs], 3alMUCh OONBIIMX 4Hcel. [IpomeHTsl, 3amuch MPOIEHTOB B BHIE OpOOW M JIpoOH B BUIC
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKH.

[IpumeHeHne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHUE HA MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IIepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHHUS C MIEPEMEHHOU. J[OITyCTUMBIE 3HAYEHHUSI IEPEMEHHBIX.
IIpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BuJe (opmynbl. Beuucienus no ¢opmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPa)KEHHUH, TOXXJIECTBEHHO paBHbIC BBIPAXKEHUS, IPaBUiIa MPeoOpa3oBaHUs
CYMM H MIPOU3BEICHUH, PaBIJIa PACKPBITHI CKOOOK M MPHUBEIEHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

Opnowiensl u MHorowieHel. CreneHb MHorouneHa. Cro)keHue, BBIUUTAHUE, YMHOXKCHHE
MHOTO4JIEHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMbl M KBaapaT pasHocTd. Popmyia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKHUTENH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHMe, KOpEHb YpaBHEHUsI, IPaBUjIa MPeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YpaBHEHUH.

JInneliHOE ypaBHEHHE C OIHOW NEPEMEHHOW, YMCIO KOPHEH IMHEHHOIO YPAaBHEHHUs, pELICHUE
JTUHENHBIX ypaBHeHUU. CocTaBiieHHME YpaBHEHMHM IO YCIIOBUIO 3ajgaud. PerieHne TEKCTOBBIX 3ajad C
MMOMOUIIBIO YPABHEHHU.

JIuHeitHOe ypaBHEHME C JABYMs IEpeMEHHBIMH U ero rpadguk. Cuctema JIByX JUHEHHBIX ypaBHEHMH ¢
JIBYMsl TIepeMEHHBIMU. PeleHue cucrteM ypaBHEHHMH crocoOoM ToAcTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUH.

DOyHKIUH

Koopaunata Toukm Ha npsmol. YucioBble NpoMEXyTKH. PaccTosiHMEe MeXAy IBYMS TOUYKAMH
KOOPAMHATHOU IIPSIMOA.

[MpsimoyronpHas cucrema kKoopanHaT, ocu OX u Oy. AbGciucca ¥ opJiHATa TOYKA Ha KOOPIWHATHOM
wiockoctu. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmyiamu. UTeHue rpapukoB peanbHBIX 3aBUCHMOCTEH.
ITonsatue Qynkuun. I'padux Qynkmun. CpoiictBa ¢yHkumid. Jluneiinas ¢ynkuus, e€ rpadux. ['paduk
¢bynkuuu y = [x|. I'paduueckoe perieHne IMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KUIACC

Yucjaa v BBIYMCTIEHUS

KBanpatuslii kopenp u3 uucna. [loHsaTre 00 wppanroHanbHOM 4YHcle. JecaTHYHbIE MPUOIKEHUSI
UppanvoHanbHbIX 4ucesl. CBoilcTBa apu(METHYECKHX KBaJIpaTHBIX KOPHEM W WX TPUMEHCHHE K
peoOpa30BaHMIO YHCIIOBBIX BRIPAKEHUH U BHIUUCICHUAM. [IelicTBUTEIBHBIC YnCIa.

CreneHb € 1enbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3aMUCh YUCTA.



AnredOpanyeckue BbIpasKeHHsI

KBagparHslii TpEXUIIEH, pa3IoKEeHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckast poOb. OCHOBHOE CBOWCTBO anreOpamueckoil npobu. CroskeHue, BBIYHTAHUE,
YMHOXXEHUE, JiefieHne anredpanyeckux apooeil. ParonanbHbie BRIpaXXEHUS U UX IIPeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHeHue, GopMyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiiimne qpoOHO-palioHaIbHbIE YPABHEHMSL.

I'padmueckas mHTEpIpETAIUS YPABHCHUN C IBYMS MEPEMEHHBIMUA M CUCTEM JTMHEHHBIX YpaBHEHUH C
IBYMs IepeMeHHbIMU. [[prMepsb! pelieHns cucTeM HeJIMHEWHBIX YPaBHEHUN € IBYMSI IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

UucnoBble HEpaBEHCTBA W HX CBOWCTBA. HepaBeHCTBO ¢ OAHOM IEepeMEHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHeliHble HEpaBEHCTBA C OJHOM nepeMeHHOH. CucTeMbl JIMHEWHBIX HEPAaBEHCTB C OJHOU
MEPEMEHHOM.

DOyHKIUH

[Monstue ¢ynkmuu. OO6IacTh ONpeneNeHUs U MHOXXECTBO 3HaueHWH (yHKIuU. CriocoObl 3aaaHus
GbyHKIHH.

I'paduk Pynkuuu. Ytenuwe cBoiictB QyHkumu mo e€ rpaduky. [lpumepsl rpadukoB ¢GyHKIUH,
OTpa)KaroIIKX PeAIbHbIE IPOLIECCHI.

OyHKIMH, ONUCHIBAIOLIME MPSAMYI0O U OOpAaTHYIO NPONOPLUUOHAIbHBIE 3aBUCUMOCTH, UX I'padUKH.
OyHkun Y = X2,y = X3,y = VX, y=|X|. 'padudeckoe perieHre ypaBHEHHIA U CUCTEM YPaBHCHUH.

9 KJIACC

Yuciia ¥ BBIYUCICHUA

PamonanbHbeie 4Kcna, MppalMOHAIBHBIE YUCIA, KOHEYHBIE M OECKOHEUYHBbIC AECATUYHBIC IPOOH.
MHOX€eCTBO JEWCTBUTEIBHBIX YHCENT, JEHCTBUTENIbHbIE 4YHCIa KaK OECKOHEYHbIE AECATUYHBIE IPOOH.
B3auMHO OJHO3HAa4YHOE COOTBETCTBUE MEXKIY MHOMKECTBOM JEUCTBUTEIBHBIX YHUCEI W KOOPAMHATHOU
IIPSAMON.

CpaBHeHuE 1eHCTBUTENBHBIX YUCENl, apu(MEeTHYECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOEe 3HAUEHUE BEIMYUHBI, TOUYHOCTh NMpuOmmxkeHus. Oxpyrienue uucen. Ilpuknnaka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUMN.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOASIIMXCS K KBaJpaTHbIM. buKBaapaTHoe
ypaBHeHue. IIpumepsl pellieHns ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHAIbHBIX YpaBHEHUH. Pellienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHEe C ABYMs NEepeMEHHBIMU U ero rpaduk. PemieHue cuctem AByX JIMHEWHBIX YpaBHEHHH C
JIBYMs [IEpEMEHHBIMU. Penienue cucreM AByX ypaBHEHHUH, OAHO M3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOU
creneHu. ['papuueckas HHTEpIpeTaLUs CUCTEMBl YPAaBHEHUH C IByMs TIEPEMEHHBIMU.

Pemrenre TekCTOBBIX 33714 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOMU. PelleHue cucreM JIMHEWHBIX HEPAaBEHCTB C
onHoi mepemeHHoil. KBanpatnele HepaBeHcTBa. ['paduueckass MHTepHpeTalnus HEPAaBEHCTB M CUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMHU.

DOYyHKIUHT

KBagparuunas ¢ynkuus, e€ rpaduk u coiicra. ITapabona, koopArHATHI BEPUIMHBI Mapaboiibl, OCh
CUMMETpPUHU TTapadoIIbI.

I'paduxu Gymxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |X| i ux cBoiicrsa.

Yuci0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH



[TonsTHE YMCIOBOM MOCIENIOBATEILHOCTH. 3aJaHNE TTOCIEIOBATEILHOCTH PEKYPPEHTHOM (POpMYIION 1
dhopmyioit N-TO WieHa.
Apudmernueckass u reomerpuueckas mnporpeccud. Popmynbl N-TO wieHa apUPMETHYECKOH H
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N306paxenune 4ieHOB apu(MeTHYECKO U TreOMETPUUYECKON MPOrpeccuii ToUKaMu Ha KOOPAMHATHOM
IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIMAIbHBIN pocT. CI0KHbBIE IPOLIEHTHI.
INIAHUPYEMBIE PE3VJBTATbBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOrpaMMBbl Y4eOHOT0 Kypca «Asredpa» XapakTepU3yrOTCS

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTEeMaTUKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00513aHHOCTEN TpakIaHWHA U peairn3aliy ero npas, IPeCTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TPaXKIAHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OIMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO THICCKUX MPOOJIeM, CBI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAHMEM Ba)XXHOCTU MOPAIBHO-3TUYECKUX
MIPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE B PEIICHHH MPAKTHYECKUX 3a/lad  MaTeMaTH4eCKOM
HaIMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOT0 00pa30BaHUs Ha MPOTSKEHUH BCEH MKU3HU IS
yCTenTHOM MpodeCCHOHaTbHON NEATEIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHHUEM WHAUBUAYATbHOW TpPAaeKTOPUU OOpa30BaHUS U >KU3HEHHBIX IUJIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M OSCTETHUYECKOMY BOCHPHATHIO MATeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHN, yMEHUIO BUJIETh MaTeMaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpeACTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, MPHUPOABI U OOIIecTBa, MTOHUMAHUEM MAaTeMAaTUYECKOW HayKu Kak
chepsl 4YEIOBEUYECKON NEATENIbHOCTH, ITAloB €€ Pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS ITUBUIIU3AIINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKU M MaTEeMaTHYECKOW KYJIbTypOH Kak CpEACTBOM TIO3HAHUS MHDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATENbCKOMN JAESITENIbHOCTH;

6) ¢usuuyeckoe BocnUTaHMEe, (GopMHPOBAHHE KYJbTYPbl 310POBbSI M JIMOIUOHAJBLHOIO
0J1aronosyyus:

TOTOBHOCTHIO TIPUMEHSTh MaTeMaTUYeCKHe 3HaHMs B HWHTEpPECaX CBOETO 3/I0POBbS, BEIACHUS
3I0pOBOTO 00pasa ku3HM (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITUNA U OTHABIXA, pEryisipHas
¢dusnueckass aKkTUBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKA pedieKcHM, TPU3HAHHEM CBOETO IIpaBa Ha
OImMUOKY ¥ TAKOTO e TpaBa APYroro 4eIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUM ISl pEIIeHUs 3a7a4d B 001acTH COXPaHHOCTU
OKpY>Kalolllel cpe/ibl, MIAHUPOBAHUS TIOCTYIIKOB U OLEHKH UX BO3MOXHBIX MMOCIEACTBUH ISl OKPY KaOIIen
Cpelbl, 0CO3HAaHUEM TTI00aTbHOI0 XapaKTepa dKOJOTHUYEeCKUX MpoOiieM U MyTell UX peleHus;

8) apanTanus K U3MEHAOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpeabl:



TOTOBHOCTBIO K [JEHCTBUSM B YCIOBUSAX HEONPEICIEHHOCTH, IIOBBIIICHUIO YPOBHA CBOEH
KOMIIETCHTHOCTH 4epe3 NPAKTHUYECKYIO ACATEIBbHOCTb, B TOM YHCJIE€ YMEHUE YUHUTHCA Yy APYTHX JIOACH,
npuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHcie (HOpPMYyTUpOBATh UJEH, MOHATHS,
IUNoTe3bl 00 0OBEKTAX U ABJICHUSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh 1E(UIMTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPHUHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPeOYyIOIUII KOHTPMEP, KOPPEKTUPOBATh NIPUHUMAEMbIE PEIICHUs U JeHCTBUA, HOpMYyTHpOBaTh U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBkle Jlornyeckune AeiMcTBUA:

BBISIBIIATh UM XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHUYECKUX OOBEKTOB, MOHSITHH,
OTHOILIEHUW MEXIy TMOHATUSAMHU, (DOPMYIUpPOBATH OMNpPENETICHUs TOHATHM, YCTAaHABIMBATH
CYIISCTBCHHBIA MPHU3HAK KJIACCH(PHUKAIUU, OCHOBAHUS ISl OOOOIICHUS W CPABHCHHS, KPUTEPHUU
IIPOBOJMMOIO aHAJIN3a;

BOCHPUHUMATH, (opMynupoBaTh U MPeoOpa3OBBIBATH  CYXKIEHUS: YTBEpAUTEIbHBIE U
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs: B (paKTax, JaHHBIX,
HaONIOJICHUSAX W YTBEPXKIEHUSX, NpeiaraTh KPUTEPHH JIsi BBISIBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

Jenath BBIBOABI C  HCIOJB30BAHUEM 3aKOHOB JIOTHKM, JIGAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTeNbCTBA MATEMAaTHUUECKUX YTBEPXKICHHH (MpsSMbIE W OT TPOTHUBHOIO),
MPOBOJIUTH CAMOCTOSITEJIbHO HECJIOKHBIE JI0KA3aTEIbCTBA MAaTEMaTHYECKUX (DaKTOB, BHICTPAUBATh
apryMEHTaIlMl0, TPHUBOJAWTH TPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJ1eHHs;

BBIOMpaATh CHoco0 pemieHus y4eOHOW 3amauu (CpaBHHUBAaTh HECKOJIBKO BApUAHTOB pEIICHHS,
BBIOMpaTh HanboJiee MOIXO SN ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTe/LCKHE JeiiCTBUA.

HCIIOJIb30BaTh BOINPOCHI KaK MCCIEN0BAaTEIbCKUI MHCTPYMEHT TO3HaHMs, (OpMYyIHpOBAThH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUNE, MTPOOIEMY, CAMOCTOSATEIBHO YCTaHABJIUBATH HCKOMOE H
JaHHOE, OPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIAHY HECIIOKHBIA JKCIIEPUMEHT, HEOOJBIIOE
HCCIIC/IOBAaHKE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO  (hOPMYJIHPOBATh OOOOIICHUS W BBIBOJABI 10 pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOICHNUS, UCCIICJIOBAHUs, OIICHUBATh OCTOBEPHOCTH IMOJYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IeHMI;

HpOFHOSI/IpOBaTI) BO3MOKXHOC pa3BI/ITI/Ie Hpouecca, a TaKX€ BbIABUI'ATH HpeHHOHO)KeHI/IH 0O €1ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISI PEIICHUS
3a/1auu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (DOPM MpeACTaBICHUS;



BBIOMpPATh GOpMY IMpeacTaBieHus] HHOOPMAIMH U HIUTFOCTPUPOBATH pEllaeMble 3a/1a4l CXEMaMH,
TuarpaMMaMu, HHOU rpauKoi U UX KOMOMHAIUSMU;

OLICHUBATh HAJAEKHOCTh WHPOPMALMU TIO KPUTEPHUSM, TMPEIJIOKCHHBIM  YUUTEIEM WU
cOpMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBHS:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUH C YCIIOBUAMH H LCIISIMU O6H.I€HI/ISI,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MTHCbMEHHBIX TEKCTAaX, JaBaTh
IMOsACHCHUA 110 X004y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOHy‘-ICHHbIﬁ PE3YybTarT,

B X0J1¢ 00CYX/IEHUS 33a[]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOM TEMbI, TPOOIEMBI, perraeMoi
3ala4yy, BBICKA3bIBaTb WACH, HALCJICHHBLIC HAa IIOHMCK PCHICHUSA, COIIOCTABJIATH CBOU CYXICHHUA C
CYXIICHUSIMH JPYTHUX YYaCTHUKOB JHajiora, OOHApYXUBATh Pa3JIM4M€ M CXOJCTBO TO3HIIUH, B
KOPPEKTHOH Gopme (HOpMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

MMpCaACTaBJIATH PE3YIbTATHI pemicHud 3ajJadu, OKCIICPUMCHTA, HUCCIICAOBaHUA, IPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (hOpMAT BHICTYIICHHS C YYETOM 3aad MPE3CHTAUA U OCOOECHHOCTEH
ayTUTOPHH;

IIOHUMATb U HUCII0JIB30BaTh NPCUMYIICCTBA KOMﬁHILHOfI n I/IHI[PIBPIIIYEUH)HO?I pa6OTbI Ipu pCICHUU
y‘-I€6HbIX MaAaTEMATUYCCKUX 3aJa4,

MPUHUMATDH 11€Jb COBMECTHOM N€ATENbHOCTH, INIAHUPOBATh OpPraHMU3AIMI0 COBMECTHOM padoThI,
pacmpeeNaTh BUIbI pa0doT, JOTOBAPUBATELCS, OOCYKIATh MPOIIECC B PE3yIbTaT paboThl, 00001aTh
MHEHHSI HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX opMax paboThl (00CYKICHHS, OOMEH MHEHHUSIMH, MO3TOBBIC HITYPMBI
W Jpyrue), BBINIOJHITH CBOK YacTh pabOThl M KOOPJMHHUPOBATH CBOM JICUCTBHUS C JPYTHMH
YJIeHAMH KOMaHJbl, OLICHMBATh Ka4eCTBO CBOErO BKJIaJa B OOLIMA MPOMYKT IO KPUTEPUSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbBIE IeiiCTBUS
Camoopranmusanmus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, aJITOPUTM peIlIeHUs 3a/1a4M (WIK €ro 4acTb), BBIOUpaTh crocod
peleHust ¢ y4éTOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUl ¢ y4éTOM HOBOW MH(pOpMalLUU.

CﬂMOKOHTpOJ]L, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMHU  CAMOIIPOBEPKH, CAMOKOHTPOJS TMpoIecca U pe3ysbTrara PEIIeHUs
MaTeMaTHUECCKOM 3a1a4mu;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTHUBBI
B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJICHHBIX OMMHOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBHE Pe3yJbTaTa JAEATEILHOCTH MOCTABICHHOM SN U YCIOBUSM, OOBIICHSITH
MPUYMHBI  JOCTMIKEHUS WU HEIOCTIKEHHUS IIeld, HAaXOJUTh OIIMOKYy, JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHIty 00y4enus B 7 Kjacce 00yJaromuiics MOJIYYIUT CIETYIOIINE TPEIMETHBIC Pe3yabTaThl:
Yuciia 1 BLIYUCJICHUSA
BrimonHsaTh, coueras yCTHbIE M TUCEMEHHBIE TPUEMBI, apu(METUUECKHIE TCUCTBHUS C PAIIMOHATILHBIMU

YuCJIaMMU.

HaxomuTh 3HaYeHUsT YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U TPUEMBI
BBIYHMCIICHHS 3HAaYEHU APOOHBIX BHIPAKCHUIA, COACPIKAIITNX OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.



[TepexomuTh OT OgHOW (HOPMBI 3alUCH YHCEN K ApYro (mpeoOpa3oBBIBATh NECATUYHYIO NIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yncia.

BbINOMHATE NPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUN, OLICHKY 3HAUEHUN YMCIIOBBIX BBIPAXKEHUH.
BhbInonHATE AeiCTBUS CO CTENEHSIMU C HATypajlbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YHCEIL.

Pemarp  nmpakTUKO-OpUEHTHPOBAHHBIE  3aJauyd, CBA3aHHbBIE C  OTHOLIEHUEM  BEJIMYUH,
MIPOIMOPLIMOHAIIBHOCTIO BEJIMYUH, MPOIEHTAMU, HHTEPIPETUPOBATH PE3yIbTaThl PELICHUS 3a7a4u ¢ y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PAacCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp30Bath anredpandeckyro TEPMHHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B MPOLECCe OCBOCHUS
y4eOHOTr0 MaTepuara.

Haxoauth 3HaueHns OYKBEHHBIX BBIPAXKEHUN NIPU 33JaHHBIX 3HAUCHUSX TIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHys 1EJIOT0 BBIPAKEHUSI B MHOTOWIEH NPUBEACHUEM MOJO0HBIX ClIaraeMsiXx,
PAaCKpBITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYWIEH M MHOTOYIeHAa Ha MHOTOYJICH, MPUMEHSTh
(dbopMyIbI KBaZpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOUIEHOB HA MHOYKUTENHN € TOMOLIBIO BHIHECEHUS 32 CKOOKH 00ILIEro
MHOYHTEJIS], TPYNITUPOBKU CJIaraeMBbIX, IPUMEHEHHS (POPMYIT COKpAIIEHHOTO YMHOXKCHHUS.

[IpumensaTh mnpeoOpazoBaHUs MHOTOYJICHOB JJISi PELICHUS pPa3IMYHBIX 3a/ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HaTypalbHBIMU IIOKa3aTeasIMU i [peoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEiHBIE ypaBHEHHUS C OJHOHM NEPEMEHHOM, NMPUMEHSSA MpaBUia MEPEXOAA OT UCXOJHOTO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, SABIISE€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METOIbl IPH PEIICHUH TUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOupate mpuMepsl Tap YHCEN, SBISIOMUXCS pPEIICHUEM JUHEHHOrO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpAMHATHOM IUIOCKOCTH TpaUK JIMHEWHOTO YpaBHEHHsSI C JIByMS IEPEMEHHBIMH,
M0JIb3YACh I'paKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemath cucteMbl IBYX THHEMHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE TpadUuECcKu.

CocTraBnsATh M pelaTh JMHEMHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHHUHU IO YCIOBHIO
3aJ1a4M, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJIyYE€HHBIN pe3ysbTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, TyYH,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIE IPOMEKYTKH Ha alreOpanyecKoM s3bIKe.

OTtmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJlaHHBIM KOOpAMHATaM, CTPOUTh TIpaduKu
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUN Y = [X].

OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYHMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, POU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crmoco® mpeacTaBieHWs ¢ aHaidu3a WHGOpPMAIMU, UW3BJICKATh W
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLECCOB U 3aBUCUMOCTEH.

K konIty o0yuenus B 8 kjacce 00y4aroImuiics MoJyduT CaeIyIoIue NpeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BbIYMCIICHUSA

Hcnonb30BaTh HauaidbHbIE MPEACTABICHUS O MHOXXECTBE JACUCTBUTEIBHBIX YUCEN AJIS CpaBHEHUS,
OKPYTJICHHS ¥ BBIYUCIICHUN, N300pakaTh IEHCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIWHATHOMN TIPSIMOA.



[IpuMeHATh NOHATHE apU(PMETUYECKOTO KBaJPAaTHOIO KOPHSA, HAXOAUTh KBaJpaTHbIE KOPHH,
UCHOJb3ysl NMPU HEOOXOAMMOCTH KaJbKYJSATOP, BBINOJHATH IPeoOpa3oBaHMs BBIPAXKEHUH, COAEPIKAIMX
KBa/IpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJIBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX Jpo0Oei 1 cTerneHel uncna
10.

AsredOpanyeckue BbIpasKeHH s

[IpuMeHSATh TMOHSATHE CTENEHU C IIeNBIM MOKa3aTeJeM, BBINOJHATH NMPeoOpa3oBaHUs BBIPAKECHUH,
COJZIep KAIIMX CTEIECHHU C LEIbIM I10Ka3aTeIIeM.

BbINONHATE TOXKAECTBEHHbIE NPe0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTh peoOpa30BaHMs BRIPAKESHHUH ISl PELICHUS Pa3IMYHBIX 3a/1a4 U3 MAaTeMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEaIbHON IIPAKTHUKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeiHblE, KBaJpaTHbIE ypaBHEHUS M pallMOHAJIbHBbIC YpPaBHEHHS, CBOJSIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMS [IE€PEMEHHbBIMHU.

[IpoBoguThs mpocTEdIME HCCIENOBaHUS YPABHEHMM M CUCTEM YPaBHEHHH, B TOM YHCIE C
IPUMEHEHUEM TIpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTeMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuth OT cilOBeCHOW (OPMYIUPOBKHM 3ajadu K €€ anreOpanyeckodl MOJENU C IOMOIIbIO
COCTaBJICHUSI YPaBHEHHUS WJIM CHCTEMBl YPAaBHEHMH, MHTEPIPETHUPOBAaTb B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIyYEHHBIN pe3yJIbTar.

[IpumeHsTh CBOWCTBA YHMCIOBBIX HEPABEHCTB [UIsl CpPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOW NEPEMEHHON W MX CHUCTEMBI, JaBaTh I'paUUecKyl0 HIUTIOCTPALUI0 MHOXKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonumarh M HCIONB30BATh (PYHKIHMOHAIBHBIE TOHATUS W S3bIK (TEPMHHBI, CHMBOJMYECKHE
0003Ha4YeHHUsI), ONPEAEIATh 3HaUCHHE (PYHKIMU [0 3HAYEHHUIO apryMEHTa, ONpEeesiTh CBONCTBA (YHKIIMU
o e€ rpaduky.

Crpoutb rpaduku 3J€MEHTapHbIX (QYHKIUH BUIA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIICHIBATH CBOACTBA YHCIOBOH PYHKIH IO &8 rpaduKy.

K xonIty 00yuenus B 9 kijiacce 00y4Jaronuics MoayduT CIEIYIONNE TPEAMETHBIC PE3YJIbTAaThI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh ¥ YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHUCIIA.

BeimonuaTe apupmeTnueckre JecTBUs C palliOHATIbHBIMU YHCIIaMH, COUETasi YCTHbIE U MTUCbMEHHBIE
MPUEMBI, BHITIOJIHATH BHIYMCICHHSI C HPPALMOHATIbHBIMU YUCIIaMHU.

HaxomuTh 3HaueHHs cTeneHeil ¢ LeabIMU MOKa3aTeasIMU U KOpHEH, BBIYUCIATh 3HAUEHUS YHCIIOBBIX
BBIPAKCHUM.

OKpyriTh JEHCTBUTENBHBIE 4YHCIA, BBINOJHATH NPUKUAKY pe3yjibTaTa BBIYUCICHHM, OLIEHKY
YHCJIOBBIX BBIPAKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHelHbIE U KBaJIpaTHbIE YpaBHEHHs, YPAaBHEHUS, CBOSAIIMECS K HUM, ITPOCTEeHIINE IpOOHO-
paloHaIbHbIE yPaBHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPaBHEHU C IByMs IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemate TekcTOBbIE 3a/jaud anreOpanyecKuM CIIOCOOOM C MOMOIIBIO COCTaBJICHUS yYpaBHEHUS HIIU
CUCTEMBI JIByX YPaBHEHHMH C ABYMs [IEPEMEHHBIMHU.



[IpoBoauTh mpoOCTEHIIME WCCICIOBAHUS YPaBHEHUW M CHUCTEM YpaBHEHUW, B TOM YHUCJIE C
NpUMEHEHHEeM rpaduueckux mpeacTaBieHul (ycTaHaBIMBaTh, HWMEET JM YPaBHEHHME WU CHCTEMa
YpaBHEHUU PEIICHHS], €CJIM UMEET, TO CKOJIBKO, U ITpouee).

Pemarp nuHelHbIC HEpaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, M300pakaTh PEIICHWE HEPABEHCTB Ha
YHCIIOBOM MPSIMOIA, 3aMMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJpaTHOE
HEPAaBEHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YUCIIOBOM IMPSMOW, 3alMCHIBATh PEIICHUE C
MTOMOIIIbIO CHUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NP PELICHUH Pa3IMYHBIX 3a]1au.

DOYyHKIUHT

PacrioznaBate (YyHKIMK W3YYCHHBIX BHAOB. [lOKa3bIBaTh CXEMAaTUYECKH PACIIONOXKCHHE Ha

KOOPJIMHATHOM IutockocTh rpadukoB Gpynkuuii Buga: Yy = kx, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =x3, y
=X, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT K03(()UIINEHTOB, OIUCHIBATH CBONCTBA (YHKIIHIA.

Crtpouth U H300pakaTh CXeMaTU4YeCKH TpaduKH KBagpaTUYHBIX (YHKIUI, OMUCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (PYHKIMH 110 UX rpaduxam.

Pacnio3naBath KBagpaTHUHYI0 QYHKIUIO IO (hopMysie, MPUBOIUTH MPHUMEPHI KBaAPATUIHBIX ()yHKIIMN
U3 peallbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucioBbIe MOCI€10BATEIbHOCTH H IPOrpeccuu

PacnioznaBath apupmMeTHYECKyI0 U TEOMETPUUECKYIO TPOrPECCUU IIPU Pa3HBIX cOoco0ax 3adaHuUs.

BBIMONHATE  BBIYMCIIEHUS C  HCIONB30BaHMEM (OpMYyT Nn-rO 4WieHa apu(QMETHYEeCKOH W
Te€OMETPUUYECKOI MPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N3006paxaTs 4ieHbl IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pemarp 3aaun, cBsI3aHHBIE C YUCIOBBIMU TOCJIEI0BAaTEIBHOCTIMY, B TOM YHCJIE 3aJ]a4l U3 PeallbHOU
YKU3HHM (C UCTIOIH30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3iesioB U TeM Kourpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThl
pecypcsbl
Hucna u
1 BBIYMCJICHHS. o5 1 bu6mmoreka [IOK
PaumonansHbIie https://m.edso0.ru/7f415b90
qucna
5 AnreOpanueckue 97 1 bubnmoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus U 20 1 bubnnoreka [JOK
HEpPaBCHCTBA https://m.edsoo.ru/7f415b90
4 i((;(&[))s:;mm 1 24 1 bubmuorexa [JOK
P ' https://m.edsoo.ru/7f415b90
OyHKIUU
5 [ToBTOpEHME U 6 1 bubnnorexa [HOK
000011IeHHEe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOBIIO 102 5 0

[TPOT'PAMME



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 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBaHue
Ne (uugposbie)
1w/ pa3ejioB M TeM Beero Kourpoabnbie IIpakTnyeckue ofpaloBATETHHbIE
NporpaMmMsbl padoThI padoThI
pecypcsbl
Hucna u
1 BBIUHCIICHHS. 15 bubmuoreka [JOK
KBanpatHsie https://m.edsoo.ru/7f417af8
KOpHH
Hucna u
9 BBIUHCIICHHSI. 7 bubmuoreka [JOK
CrerneHsp ¢ 1ebiM https://m.edsoo.ru/7f417af8
MoKa3areiem
AnreOpaundeckue
3 BBIPAYKEHUS. 5 1 bubnnorexa [JOK
KBanpatHsiii https://m.edsoo0.ru/7f417af8
TPEXWICH
AnreOpandeckue
4 BBIPAYKEHUS. 15 1 bubnnorexa [JOK
Anredpanueckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuA U
5 HEPaBEHCTBA. 15 1 bubnuoteka [JOK
KBanparubie https://m.edsoo0.ru/7f417af8
ypaBHEHUS
YpaBHeHud U
5 HEpPAaBEHCTBA. 13 bubnnoreka [JOK
CucreMsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
YpaBHeHUs U
7 HeppaBeHCTBa. 12 1 bubmorexa LIOK
https://m.edsoo.ru/7f417af8
Hepasencraa
8 gz;{;(;l:z; 5 bubaunorexka [IOK
https://m.edsoo.ru/7f417af8
TTOHSITHS
5 T?Zf;f;;‘e 5 Bubmorexa [IOK
https://m.edsoo.ru/7f417af8
byHKIIT
10 [ToBTOpEeHue 1 6 1 bubnnorexka [HOK
00o001IeHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOBIIO 102 3) 0
[MPOT'PAMME



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
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

9 KJIACC

KonunuectBo 4yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(uudpossbie)
n/ Pa3/iesioB U TeM Becer  Konrpoabnnl = IIpakruyecku
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThI e padoThbI
pecypchbl
q
nena bubmuoreka [JOK
BHZMCHGHHH' 9 https://m.edsoo0.ru/7f419d0
JleicTBUTEIbHBIC 3
qucia -
¥ paBHeHHus i bubmuoreka [JOK
HICPABCHCTEa. . 14 1 https://m.edsoo.ru/7f419d0
YpaBHEHUS C OJTHOU 3
MepeMEHHON -
¥/paBHEHIS 1 bubnnorexa [HOK
HEpapeHETRa. 14 1 https://m.edso0.ru/7f419d0
Cucremsl 2
YpaBHEHUU -
YpaBHeHus U bubnnoreka [JOK
HEPaBECHCTBA. 16 1 https://m.edsoo0.ru/7f419d0
Hepasenctpa 8
bubmuorexa [JOK
OyHKIUN 16 1 https://m.edsoo.ru/7f419d0
8
YucaoBsie bu6mmoreka [JOK
IIOCJIEOBATEIHLHOCT 15 1 https://m.edsoo.ru/7f419d0
u 8
[ToBTOpEHUE,
o6obmeHIe bu6mmoreka [IOK
HU
B ’ 18 1 https://m.edsoo.ru/7f419d0
cucTeMaTu3aIus 3
3HAaHUU -
OBHIEE KOJIMYECTBO
YACOBIIO 102 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




INOYPOYHOE IIJTAHUPOBAHUE

7 KUIIACC
Ne
Tema ypoka Kosn4ecTBo
n/n
4yacos
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
2 Apudmerndeckre ISHCTBHS C PalMOHATBHBIMUA YHCIAMU 1
3 Apudmernueckue JeHCTBUS ¢ palliOHAIbHBIMU YHCIaMH. 3aKpeIuieHne 1
4 Apudmernueckne ASHCTBHS ¢ palMOHATBHBIME yrciaaMu. [loBropenue 1
5 Apudmerndeckue T1eUCTBUS C pallMOHATBLHBIMU YrciiaMu. O0001IeHne 1
6 Apudmernueckre ISHCTBHS ¢ pallMOHAIBHBIMY YHCIaMu. Pemenue 3agau 1
7 CpaBHeHue, ynopsI0YrBaHUe paIlMOHATBHBIX YUCEI 1
8 CpaBHeHMe, yIopsI0YMBaHNE PAITHOHAIBHBIX YHUCET. 3aKPETICHUE 1
9 CpaBHeHue, ynopsi04iBaHUe palluoOHaIbHBIX uyncen. O0o0uieHue 1
10 OrmpezienieHne CTENEHN ¢ HaTypaJIbHBIM TTOKa3aTelieM 1
11 CreneHb ¢ HaTypalIbHBIM MOKa3aTeNeM. 3aKperieHue 1
12 Crenensb ¢ HaTypajabHbIM ITOKa3zaresneM. [loBTopenue 1
13 Cremnens ¢ HaTypallbHBIM TMOKa3aTenemM. O0o0eHne 1
14 CreneHsb ¢ HaTypaabHBIM [10OKA3aTEJIEM. 1
15 Penrenne oCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEATBHON MPAKTHKH 1
16 Pemenrie oCHOBHBIX 3a/1a4 Ha POOH 1
17 [IponieHTHI U3 peanbHON NPAKTUKH 1
18 Perienne 0CHOBHBIX 3a/1a4 Ha APOOH, MPOLIEHTHI U3 PEaTbHOM MPAKTHKH. 1
3akpernyeHue
19 [Tpu3HaKH JETUMOCTH, PA3JIOKEHHSI HA MHOKHTENN HATYPAITbHBIX YHCEI 1
20 [Tpu3Haku JeTUMOCTH, PA3JI0KEHHSI HA MHOKUTENN HATypaIbHbBIX YHCEl. 1
3akpernieHue
21 Peanbubie 3aBucumoctH. [Ipsmas u o6paTHas NpoNOpPUUOHATIBHOCTH
22 PeanbHblie 3aBuCHMOCTH
23 [Ipsimast 1 oOpaTHast IPONOPLHUOHATILHOCTH
24 Peanbubie 3aBucumocTti. [IpsiMast 1 oOpaTHast IpOTOPIHOHATHFHOCTH. 1
3akpernieHue
25 KonTponbHas pabota o Teme "ParmonansHeie yucna' 1
26 BykBeHHbIE BBIpaKEHUS 1
27 [lepemennsle. JlonycTUMBbIE 3HAUEHHSI TEPEMEHHBIX 1
28 ®dopmyisl. Perienne 3amaq 1
29 ®opmynbl. bykBeHHbIE BbIpaKeHUS 1
30 IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK U MPUBEICHUE 1
MOJTOOHBIX CaraeMbIX
31 [IpeobOpazoBanrie OYKBEHHBIX BBIPOKCHHI
32 PackpsiTe ck0OOK M MpUBEACHHE TOJOOHBIX CIaraeMbIX




IIpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK U MPUBEICHUE

33 1
MOJTOOHBIX CaraeMbIX. 3aKperyieHue
34 CBOIiCTBa CTETICHU C HATYPAJIbHBIM ITOKA3aTEIeM 1
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM MMOKa3aTeleM. 3aKperieHue 1
36 CBoIiCcTBa CTETICHHU C HATYpaJIbHBIM MoKa3areiaemM. O0o01eHne 1
37 Omnpenenenre MHOTOYICHA 1
38 MHorounensl. Pemenne npumepon 1
39 CrnoxeHue, BBIYUTaHHUE, YMHO)KEHHE MHOTOUYJICHOB 1
40 CrioxeHrne MHOTOUYICHOB 1
41 Bbluntanne MHOTOUYJIEHOB 1
42 YMHOKEHNE MHOTOUYJIEHOB 1
43 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1
44 DopMyJIbl COKPALEHHOTO YMHOXKEHUS. 3aKpeIuIeHne 1
45 dopmyIbl cokpaméaHoro ymHoxkeHus. [loropenue 1
46 dopMyIibl COKpaEHHOr0 YMHOkeHUs1. O0o01IeHne 1
47 DopMyIbl COKpAIIEHHOTO YMHOXKEHUS. Penienne npumepos 1
48 PasnokeHre MHOrO4I€HOB HA MHOKUTEIN 1
49 PaznoxeHne MHOrO4JICHOB Ha MHOKUTENH. 3aKperieHne 1
50 Pasnoxenne MHOrouwieHOB Ha MHOXUTENM. [loBTOpEeHNE 1
51 Pasznoxenne MHOrOwIeHOB Ha MHOXkHUTEIH. O000IIEHHE 1
52 KonTponbnas padota no Teme "Anredpandeckue BolpakeHus" 1
53 VYpaBHeHue, npaBuiia IpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIILHOCTh YpaBHEHUN 1
54 JInneniHOE ypaBHEHHUE C OJHOU NIEPEMEHHOM, pELICHUE JTUHENHBIX YPAaBHEHUN 1
55 JluneitHoe ypaBHEHHE C OJHOU MepEMEHHON 1
56 Pemenue nuHENHBIX ypaBHEHUN 1
S7 Pemenue 3a1a4 ¢ moMoIbI0 ypaBHEHUN 1
58 Pemenue 3ana4 ¢ MOMOIIBIO ypaBHEHUN. 3aKpEIJICHUE 1
59 Pemenne 3amau ¢ nomomero ypasHeHui. [IoBropenune 1
60 Pemenue 3ana4 ¢ momortisio ypaBHeHuit. O6001eHne 1
61 JluneiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk 1
62 JIuHeitHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro TpaduK. 3aKperaeHue 1
63 Cucrema IByX JTHHEHHBIX YpaBHEHH C IBYMsI IEPEMEHHBIMU 1
64 Cuctema IByX JTMHEHHBIX YpaBHEHHH ¢ IByMsI IEpEeMEHHBIMU. 3aKperieHue 1
65 Cucrema 1ByX JINHEWHBIX YPAaBHEHHM C IByMs IlepeMeHHbIMU. [loBTOpEeHNE 1
66 Cucrema IByX JTUHEHHBIX YpaBHEHHH ¢ ABYMs nepeMeHHbIMU. O0001eHne 1
67 Pemenue cucrem ypaBHEHUN 1
68 Pemenwue cucreM ypaBHEHUH. 3aKpeIuieHe 1
69 Pemenue cucrem ypaBHenuii. [loBropenune 1
70 Pemenue cucrem ypaBHenuii. O6001menne 1
71 Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPaBHEHHI 1




72

KonrtponsHas padora no teme "Jlunelinsle ypaBHeHus"

1
73 Koopaunara Touku Ha npsiMoit 1
74 YucoBble IPOMEKYTKH 1
75 UwucioBble TPOMEKYTKH. 3aKperieHue 1
76 PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAVMHATHOU MIPSIMOK 1
7 Paccrosinue Mexay 1ByMsi TOUKaMH KOOPAMHATHOM MPSIMOM. 3aKperieHue 1
78 [IpsiMoyronbHas cUCTeMa KOOPAMHAT Ha MIIOCKOCTH 1
79 [IpsimoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTU. 3aKperyieHue 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamu 1
81 [Tpumeps! rpadukoB, 3a1aHHbIX popMynamu. 3aKperuieHne 1
82 [Tpumeps! rpadukoB, 3aaaHHbIX hopmynamu. [loBTopeHne 1
83 [Tpumeps! rpadukoB, 3amanHbIX hopmysiamu. O600IIeHNE 1
84 Urenue rpadMKOB peasibHBIX 3aBUCUMOCTEH 1
85 Urenue rpa)MkoB pealbHBIX 3aBHCUMOCTEH. 3aKperieHne 1
86 [Tonstue GpyHkuMM 1
87 I'padux pyHKIIIHN 1
88 CaoiicTBa GpyHKUIMI 1
89 CaoiicTBa GyHKIHH. 3aKperuieHne 1
90 Jluneitnas GpyHkuus 1
91 JIuneitnast pyHKIHS. 3aKperuieHue 1
92 IToctpoenue rpaduka TuHeHHON QyHKIMH 1
93 [Toctpoenue rpaduka TUHEHHON QYHKIIUU. 3aKpeTUIeHe 1
94 I'paduk pynkumn y =[x| 1
95 I'padux pynkuum y =[x|. 3akperienue 1
96 KonTtponsHast padora o Teme "Koopaunats! u rpadukn. Oyaxmm” 1
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 Kiacca, 00001IeHrne 3HaHu i 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kijlacca 1
99 O6o006menure 3HaHU| Kypca 7 Kiacca 1
100 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METO/IOB Kypca 7 Kilacca, 0000111eHe 3HaHu| 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJOB Kypca 7 Kiacca, 00001eHne 3SHaHU I 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KVIACC

Ne KoimnuecTBo
Tema ypoka
n/n 4acoB

1 KBagparsslii KOpeHb U3 yucna 1

2 [Tonstre 06 UppaMOHAIEHOM YHCIIE 1

3 Jecsatnunbie MpUOIMKSHHUS UPPATMOHATBHBIX YHCEIT 1

4 JlecaTuunble TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI. 3aKperieHue 1

5 JlelicTBUTEIIbHBIC YHCIIA 1

6 CpaBHEHUE IEHCTBUTEIBHBIX YHCEI 1

7 CpaBHeHHE 1EUCTBUTENBHBIX YUCEIl. 3aKpEIJICHUE 1

8 Apudmerndeckuii KBapaTHbI KOPEHb 1

9 VYpaBHeHue Buja X* = a 1

10 CpoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH 1

11 CaoiicTBa apuMeTHYECKUX KBAAPATHBIX KOpHEH. 3aKperieHue 1

12 [Ipeobpa3oBaHue YMCIOBBIX BBIPAXKEHU, COJIEPKAINX KBaIpaTHbIE KOPHU 1

13 [IpeoOpa3zoBaHKe YNCIOBBIX BRIPAKCHHI 1

1 [IpeoOpazoBaHne YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX KBAIPATHBIE KOPHHU. 1
3akpernieHue

15 [IpeoOpazoBaHne YNCIIOBBIX BBIPAKECHNN, COACPIKAIINX KBAJAPATHBIE KOPHHU. 1
O0001eHne

16 CreneHs C 1eNIbIM ITOKa3aTelieM 1
CranmapTHas 3anuch ynciia. Pazmepsl 00bEKTOB OKpYyKaroIero Mupa (ot

17 3JIEMEHTAPHBIX YaCTHIL O KOCMUYECKUX 0OBEKTOB), JUIMTEILHOCTD MIPOLIECCOB B 1
OKpY’KaloIleM MUpe

18 CBOJICTBA CTEIIEHHU C IIEJIBIM ITOKA3aTEIEM 1

19 CBolicTBa CTENEHU C LENIbIM MTOKa3aTeaeM. 3aKperieHne 1

20 CBolicTBa CTEIICHH C IIeJIBIM IToKa3areneM. [loBropeHue 1

21 CBolicTBa CTENeHH ¢ 1IeNbIM nokazarenemM. O0o0eHue 1

22 CBOJICTBA CTEIIEHHU C IIEJILIM ITOKa3aTeneM. Pemrenune 3amay 1

23 KBanpaThslii TpéxuneH 1

24 KBanparublit TpéxusneH. 3akpernieHue 1

25 PaznoxkeHne kBaipaTHOTO TPEXUIEHA HA MHOXKHUTEITH 1

26 Pasnoxenne kBapaTHOTO TPEXUWIEHA HA MHOKHTEIH. 3aKpeTieHHe 1

97 KonTtponbHas padora no temam "Ksanparusie kopuu. Crenenu. KpagparHsiit 1
TpexuwieH"

28 Anrebpanueckas 1pooOb

29 JlomycTiuMble 3HaUSHHSI TEPEMEHHBIX, BXOISIINX B allre0panveckrne BRIPaKEHHUS

30 JlommycTrMble 3HaYCHHSI IEPEMEHHBIX, BXOIAIINX B alreOpandecKue BIPaKCHHUS. 1

3akperuieHue




31 OcHOBHOE CBOMCTBO aredpandeckoi qpoou 1
32 Coxkparenue apooei 1
33 Coxkparienue apodeii. 3akpericHue 1
34 Coxkpamenue apobeit. [Topropenue 1
35 CrnoxeHue, BBIYUTAaHHE, YMHOKCHHE U JICIIEHUE alredpandeckux apooeit 1
36 CroxxeHue anredpandeckux apooei 1
37 Brrunrtanue anreOpandeckux npobdei 1
38 YMHOXKEHUE U JIeJICHHUE alreOpandecKux Apooeit 1
39 [IpeoOpazoBanue BEIpaXEHUH, COACpKAIIUX anTreOpandeckue apoou 1
40 [IpeoOpazoBanue BEIpaXEHUH, COACPKANIUX anTreOpandecKkue Ipoou. 1
3akpernieHue
41 [TpeoOpa3zoBanue BbIpaXeHH, copepKaluX anredpanyeckue apoou. 1
O060061IEHNE
42 KonTponpHas padora o Teme "Anredpandeckas 1poop" 1
43 KBanpatnoe ypaBHeHHE 1
44 Hemnonnoe kBagpaTHOE ypaBHEHUE 1
45 HenonHoe kBagpaTHOe ypaBHEHUE. 3aKpEIICHUE 1
46 dopMyna KOpHEW KBaIpaTHOTO YPaBHEHHUS 1
47 ®dopmyna KOpHEel KBapaTHOTO ypaBHEHHS. 3aKpeIuieHne 1
48 ®opmyna KopHel KBaapaTHOro ypaBHeHus. O6o01eHue 1
49 Teopema Buera 1
50 Teopema Buera. 3akpemienue 1
51 Pemienue ypaBHeHUM, CBOASAIIMXCS K KBaIpaTHBIM 1
52 Penienune ypaBHeHUi, CBOIAIIMXCS K KBAAPaTHBIM. 3aKperuieHue 1
53 [Ipocreiinme npo6HO-pallMOHAIBHBIE YPABHEHUS 1
54 [Tpocreiinme npoGHO-pallMOHaNbHbIE YpaBHEHUS. 3aKperieHue 1
55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO KBaIPATHBIX YPaBHEHUN 1
56 Penienne TeKCTOBBIX 3a/1au C MOMOIIbIO KBaIPaTHBIX YpaBHEHUH. 3aKperieHue 1
S7 Kontponbnas pabora nmo teme "KBagparasie ypaBHeHUS" 1
58 JluHeliHOE ypaBHEHHUE C IBYMS TIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI PEIICHHSI 1
YpaBHEHHI B ENTBIX YUCIIAX
59 JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU
60 JluHeliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH, €T0 rpaduk
61 Pemienune cuctem OBYX JTMHEHHBIX YpaBHEHUH C ABYMS IEpEMEHHBIMU
62 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHUM C IBYMS IIEPEMEHHBIMU. 1
3akperieHue
63 Pemienue cuctem qBYX JTMHEHHBIX YpaBHEHUH ¢ IBYMS IEPEMEHHBIMH. 1
O0001mmenune
64 [IpuMepsl perieHus: CUCTEM HEITMHENHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMU
65 [Ipumepsl penieHrst CUCTEM HEIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU.




3akperieHue

['padmyeckas uHTEpIpETALIUs yPAaBHEHUS C IBYMS IEPEMEHHBIMU U CUCTEM

06 JUHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU 1
67 I'padmueckas uHTEpHIpETALIUS YPABHEHUS C IBYMS IEPEMEHHBIMH 1
68 Pemenne TeKCTOBBIX 337124 ¢ MTOMOIIBIO CUCTEM YpaBHEHHUI 1
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUM. 3aKpeIICHUE 1
70 Pemenre TeKCTOBBIX 3a71a4 € MMOMOIIBIO CUCTEM ypaBHeHUH. O0001IIeH e 1
71 YuciioBbie HEPABEHCTBA U UX CBOMCTBA 1
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA. 3aKpEIUICHNE 1
73 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM 1
74 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHUE 1
75 JluneiiHble HEpAaBEHCTBA C OJHON NMEPEMEHHO U UX pelIeHne. 3aKperieHue 1
76 JluHeiHbIe HEpaBEHCTBA C OJHOW MIEPEeMEHHOM u uX perrenune. O0o0IeHne 1
77 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW EPEMEHHON U UX pelICHUE 1
78 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM U UX pelIeHuE. 1
3akperieHue
79 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHON U UX pELICHUE. 1
IToBTOpEHUE
80 N300paxenne pemieHns JMHEHHOTO HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOU 1
MPAMOM
81 N3obpakenue pemieHns JTMHEHHOTO HEPABEHCTBA U MIX CHCTEM Ha YHCIOBOU 1
npsIMOM. 3aKperyieHne
82 KonTponbnas pabota mo temam "HepaBeHnctBa. Cuctembl ypaBHEeHUI" 1
83 [Tonsarue Qynkimm 1
84 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUEHUH (PyHKIMH 1
85 Crioco6b! 3a1aHus QYHKIUH 1
86 I'padux pynkumu 1
87 CoiicTBa (yHKIIMH, UX OTOOpakeHHE Ha rpaduke 1
88 Urenue u moctpoeHue rpaguKkoB GyHKITHIA 1
89 [Tpumeps! rpadukoB GyHKIMH, OTpAXKAIOUUX PeaTbHbIE TPOLECCHI 1
90 OyHKINH, OTMMCHIBAIOIIUE MTPSIMYIO i OOPATHYIO TPOTIOPIIMOHATBHEIC 1
3aBUCUMOCTH, UX Tpaduku
91 Onpenenenue runepOoIbI 1
92 ['umep6oia. 3akperuieHue 1
93 I'padux pynkumn y = x> 1
94 I'paduk pynkuuu y = x>. 3akperieHue 1
95 @yHKIMH y =X?, yv= x3, y =YX, Yy = [x|; rpaduueckoe penieHue ypaBHeHUH 1 1
CHCTEM ypaBHEHUI
96 Oyukmun y =x%, y = x3, y = VX, Y = [X|; rpadudeckoe peuieHrue ypaBHEHH U 1
CUCTEM YPaBHEHUM. 3aKpEIJICHUE
97 [ToBTOpEHHE OCHOBHBIX IMMOHATUHA U METOAOB KypCcOB 7 U 8 KilaccoB, 0000IIeHHE 1




3HAHUM

08 HOBTOPGHI/IG OCHOBHBIX TIOHSITUH M METOJIOB KYpCOB 7 U 8 KjaccoB, 00001eHre 1
3HAHWH

99 HOBTOPCHI/IC OCHOBHBIX TIOHSITUH U METOZIOB KYpCcOB 7 1 § KJ1acCcOB, 0000IICHHE 1
3HAHUI

100 HOBTOPCHI/IC OCHOBHBIX TIOHSITUI U METOJZIOB KYpCOB 7 1 § KJ1acCOB, 0000IICHHE 1
3HAHUI

101 Hrorosast koHTpoIbHAs paboTa 1

102 HOBTOPCHI/IC OCHOBHBIX TIOHSITUI U METOJZIOB KYpCOB 7 1 § KJ1acCcOB, 0000IICHHE 1
3HAHUI
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9 KJIACC

Ne KoanuecTBo
Tema ypoka
n/n 4acosB
1 ParnmonanbHble yncia, MppanuoHaIbHBIC YUCIIA, KOHEUYHbIE U OECKOHEUHBIE 1
JIeCATUYHbIE TpoOU
9 MHOXeCTBO JIEHCTBUTEIBHBIX YHCEIT; AEUCTBUTEIBHBIC YUCIIA KaK OECKOHEUHBIE 1
JeCATUYHbIE poOu
3 B3anMHO 0/1HO3HAYHOE COOTBETCTBHE MEX,y MHOKECTBOM JI€HCTBUTENBHBIX 1
YKCelI U MHOXKECTBOM TOUEK KOOPAMHATHOM MpsIMOI
4 CpaBHeHHUE IEHCTBUTEIBHBIX YHCEI, apu(METHUECKUE CHCTBUS C 1
JeHCTBUTEIIBHBIMU YHUCIIaAMU
) [MpubmmxEHHOe 3HaAYCHNE BEIIMYUHBI, TOYHOCTH MPHOIMKEHHS 1
6 Oxpyrienue yucen 1
7 OxpyrieHue yucesn.3akpersieHue. 1
8 [TpukuKa 1 OLIEHKA Pe3y/IbTaTOB BHIUMCIEHUI 1
9 O606menne Tembl"[IpukuIKa U OIlEHKa Pe3yIbTaTOB BHIYMCICHUI" 1
10 JluneitHoe ypaBHEHHE. 1
11 Pemenue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM 1
12 KBanpaTtHoe ypaBHeHUe. 1
13 Pemenne ypaBHeHUH, CBOAAIIMXCA K KBAaIPaTHBIM 1
14 bukBanpaTHble ypaBHEHUS 1
15 Pemenne OukBaapaTHBIX YpaBHEHUH 1
16 [Tpumeps! pelieHus: ypaBHEHUN TPEThEN CTETIEHEN Pa3JI0KEHUEM Ha MHOKHUTENN 1
17 IIpuMmepsl pelieHns ypaBHEHUM 4€TBEPTOM CTEIICHEN PA3JI0KEHUEM Ha 1
MHOXHTEIH
18 Pemenne npo6GHO-paliMOHaNIbHBIX YPaBHEHUN 1
19 3akperuieHue Tembl"Penenre ApoOHO-pallnOHaNbHBIX ypaBHEHUI" 1
20 Pemenne TeKCTOBBIX 3a/1a4 Ha ABM)KEHHE aIreOpandeckuM METO10M 1
21 Perienue TekCTOBBIX 33aJjay HA COBMECTHYIO pa0OTy anredpanyeckum MeToJ0M 1
22 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM METOI0OM 1
23 KonTtponbHas pabota o Teme "YpaBHEHUs C OHOM MepeMeHHOMR" 1
24 VYpaBHEHHE ¢ IBYMS [TIEPEMEHHBIMHU 1
25 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpauk 1
26 Cucrema 1ByX JINHEVHBIX YPAaBHEHH C IBYMsI IEPEMEHHBIMU 1
27 Cucrema 1ByX JINHEWHBIX YPAaBHEHMI C IByMsI IEPEMEHHBIMHU U €€ PEIICHHE 1
28 Pemenue cucremMel JByX TMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU 1
29 Pemenne cucteMsl IByX JIMHEHNHBIX YPABHEHH C IBYMs IIEPEMEHHBIMU 1
Pa3IMYHBIMH CIIOCOOaAMH
30 Pewenne cucreM AByX ypaBHEHHM, OJHO U3 KOTOPBIX JIMHENHOE, a APYroe — 1

BTOPOM CTENEHU




Pewenne cucreM AByX ypaBHEHHM, OJHO U3 KOTOPBIX JIMHENHOE, a APYroe —

31 . 1
TpeTheil creneHu
32 Pemenue cucreM ypaBHEeHUMH 1
33 O606menne o Teme "Pemenne cucrem ypaBHeHUI" 1
34 I'padpuaeckas mHTEpPHpETALIUS CHCTEMBI YPAaBHEHUH C IBYMSI TIEPEMECHHBIMH 1
35 Pemienne TeKCTOBBIX 3a/1a4 Ha JBMKEHUE 110 BOJIE aIreOpanuecKuM crocooom 1
36 Pemenne TeKCTOBBIX 337124 ¢ MTOMOIIBIO CUCTEM YpaBHEHHUI 1
37 KoHnTtposbHas padota mo teme "CucteMbl ypaBHSHHH" 1
38 UucnoBble HEPaBEHCTBA 1
39 CBOICTBA YHCIIOBBIX HEPABEHCTB 1
40 JIuneiiHble HEpaBEHCTBA 1
41 Penienune nuHEHHBIX HEPABEHCTB C OAHON NepeMeHHON 1
42 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHUE 1
43 CucTembl TUHEHHBIX HEPABEHCTB C OHOW NEPEMEHHON 1
44 Pemenne cucreM IMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU 1
45 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW EPEMEHHON U UX pelICHUE 1
46 KBanpaTHble HEpaBeHCTBA 1
47 Pemrenne kBagpaTHBIX HEPABESHCTB 1
48 Pemrenne kBagpaTHbIX HEPABEHCTB C IOMOIIBIO CUCTEM 1
49 Penienue kBasipaTHBIX HEPABEHCTB METOAOM MHTEPBAJIOB 1
50 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1
51 I'padmaeckas mHTEpIIpETAIINS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS 1
NIepEMEHHBIMH
52 Ob6o6maromuit ypok no teme "Hepasencrna" 1
53 KonTponasnas pabora o teme "Hepasencraa" 1
54 KBanparuunas ¢pyHKIMSA 1
55 I'paduk xkBagpaTUUHON PyHKIMH 1
56 CaoiicTBa KBaJpaTUUHON (HPyHKIIMU 1
S7 [Tonsatue mapabosbr 1
58 KoopannaTs! BepIMHbI 1apabosl 1
59 Ocb cuMMeTpuu apadoJTbI 1
60 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPAO0IIbI, OCh CHMMETPHH MapadoIbl 1
61 [Toctpoenue rpaduka KBaaApaTUUHON GYHKIUU 1
62 Ob6o06maromuit ypok no Teme "KBanparnunas ¢pyHxmms” 1
63 I'paduku pynkumit: y = kx, 1
64 I'paduku pyrkwmii: y =kx + b, 1
65 I'paduku Qynkimit: y=k/x, 1
66 ['paduxn GyHKIMiA: y=X3, y=VX, 1
67 I'paduku pynkuumit: y=[x| 1
68 I'paduku dynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1




69

KonTtponsHas padora no teme "®dynkuun"

70 [ToHsATHE YMCIIOBOH TOCIEI0BATEILHOCTH

71 3amanue mociaeI0BaTeIbHOCTH PEKyppPEeHTHON (hopMyIoit u popmyrnoi n-ro 1
qjieHa

72 Apudmerrdeckas mporpeccus 1

73 I'eomerpuueckas nmporpeccus 1

74 DopMyIbl N-T0 YieHa apuhMETUIECKON TPOTPECCHH 1

75 DopMyIBl N-TO WieHa TEOMETPUUECKON MTPOTPECCUH 1

76 ®opmyIia CyMMBbI IEPBBIX N WICHOB apu(METHUECKON IPOTPECCUU 1

77 ®opmysa CyMMBI IEPBIX N YICHOB F€OMETPUUYECKOI MPOrpeccuu 1

78 @opmyIibl N-TO WieHa apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCHil, CyMMBI 1
NEPBBIX N WICHOB

79 H300paxeHne wieHOB apu(PMETUUECKON U TeOMETPHUECKON MPOTrpeCcCHit 1
TOYKaMH Ha KOOPJMHATHOM TJIOCKOCTH

80 N3o06pakenue 1wieHOB apu(pMETHIECKON 1 TEOMETPHUECKON TPOTpecCcuit 1
TOYKaMH Ha KOOPJMHATHOM TJIOCKOCTH

81 JInHEeNHBIN U SKCIIOHEHIIUAIBHBIA POCT 1

82 CJ105KHbI€ TPOLEHTHI 1

83 O06o6marmuii ypok mo teme "UnCI0BbIe MOCIeI0BATSIIEHOCTH 1

84 KoHTtposbHas padota mo teme "HucinoBbie mocie10BaTeabHOCTH " 1

85 [ToBTOpenue. 3anuce, cpaBHEHUE, IEHCTBUS C IEHCTBUTEIBHBIMHA YHCIIAMH, 1
YHCIIOBAs IPSIMast

86 [ToBTropenue. IIporieHTHI, OTHOLIEHUS, TPOTIOPLIUU

87 [ToBTOopenue. OkpyriaeHue, npuOINKEHHE, OLIEHKA

88 [ToBTOopenue. Pemenne TeKCTOBBIX 3ajau MPAKTHYECKOTO COJIEPyKAHMS 1
apuQMeTUYECKUM CII0OCOOOM

89 [ToBTOopenue. Pemenue TekCTOBBIX 3aa4 apu(METHUECKHM CIIOCOOOM

90 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 anredOpanyeckuM crocooomM

o1 [Toropenue. [IpeoOpa3oBanue anredpanueckux BbIpaKEHUH, TOYCTUMBIE 1
3Ha4YeHUs

92 [TorTOpenwue. [IpeobpazoBanme anreOpandecKuX BEIPAKESHUH. 1

93 [ToBTOpeHnue. Pemenne kBagpaTHEIX ypaBHEHUI. 1

94 IToBTOpeHue. Pemenne kBagpaTHbIX HEPABEHCTB. 1

95 IToBTOpenue. ®yHKIUHU: TOCTPOCHHUE, CBOICTBA N3YYCHHEBIX KO 1

b

96 [ToBTrOopenue.Pemenne 3a1ay NpakTHYECKOTO COJIEPKAHUS 1

97 IToBTOpenue.Pemenre cucremM ypaBHEHN BTOPOU CTEIIEHH 1

98 [TosTopenue.lIporpeccun. 1

99 [ToBTOpenue. ParrioHasHbIC BBIPAKEHHS 1

100 [ToBTopenue. I'paduueckoe penieHre ypaBHEHUN U UX CUCTEM 1

101 Hrorosast koHTpOIBHAsS paboTa 1

102 O060011eHe U cUCcTeMaTU3alus 3HAaHUN 1
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