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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBISIETCSL OHUM M3 ONOPHBIX MPEIMETOB OCHOBHOMW IIKOJBI: OHA 00ECTIeYMBAET U3yUCHUE
JIpyrux IUCHMIUIMH. B mepByro ouepenp 3TO OTHOCHUTCS K IpeaMeraM €CTECTBEHHOHAy4YHOIO LIMKIA, B
YacTHOCTH K (pusuke. PazBuTre TOrmueckoro MbIIUICHUs YYalIUuXCs PH 00ydeHHH anredpe crocoOCTByeT
YCBOGHUIO MPEAMETOB TYMAaHUTAPHOrO IHKiIA. [IpakTHdecKkue yMEHHUS M HaBBIKH anreOpanvecKoro
XapakTepa HeoOXOMMBI [T TPYJ0BOH U TpodeccH OHATIBHOM MOJrOTOBKH ITKOJIHHHUKOB.

TpeOyst OT ydammxcs YMCTBEHHBIX W BOJIEBBIX YCHIIMH, KOHIICHTpAIlMM BHUMAaHUS, aKTUBHOCTU
pa3BuUTOro BOOOpa)KeHWs, aireOpa pa3BUBAcT HPABCTBEHHBIE YEPTHl JIMYHOCTH (HACTOHYMBOCTH,
LEeIeyCTPEeMIEHHOCTb, TBOPUYECKYIO aKTUBHOCTb, CAMOCTOSITEIBHOCTh, OT OTBETCTBEHHOCTb, TPYJIONIO0HE,
JUCLMIUIMHY Y KPUTUYHOCTh MBIIUICHHS) U yYMEHHE apryMEHTHPOBAaHHO OTCTanBaTh CBOW B3IJIANBI U
yOSXKIeHUS, a TAKKE CIIOCOOHOCTHh MPHHUMATH CAMOCTOSITENBHBIC PELICHUS.

Uzyuenne anreOpbl mo3BoisieT (GoOpMUpOBaTH YMEHHS ¥ HaBBIKM YMCTBEHHOrO TpyAa —
IJJAaHUPOBAHHWE CBOEH pPaOOThI, MOKWCK pAlMOHANBHBIX IyTel €€ BBIMOJHEHUS, KPUTUYECKYIO OILIEHKY
pe3ynbraToB. B mporiecce n3yuenus anreOpbl MIKOJIBHUKH JOKHBI HAYYUTHCSI U3J1araTh CBOU MBICIIH SICHO
W HWCUepIbIBaIONle, JIAKOHUYHO M EMKO, MPHOOPECTH HAaBBIKM YETKOro, aKKypaTHOTO W T'PaMOTHOTO
BBITIOJTHEHNSI MaTEMAaTUYECKUX 3aIHCEN.

Baxwneiimeii 3amadeil MIKOJIBHOrO Kypca anreOpbl sBISETCS pa3BUTHE JIOTMUECKOTO MBIIUIEHUS
yuammxcs. CaMu OOBEKTHl MaTEeMaTHYECKHMX YMO3AKIIOUCHHH W TPHHATHIE B anreOpe MNpaBmia HX
KOHCTPYHMPOBaHUSl CHOCOOCTBYIOT (DOPMHUPOBAHHIO yMEHHI OOOCHOBBIBATH W JIOKAa3bIBATH CYXKIICHUS,
MIPUBOJIUTH YETKHME ONpPENEICHHs], Pa3BUBAIOT JIOTUYECKYI0 MHTYHIUIO, KPAaTKO W HATJISAHO PACKPBIBAIOT
MEXaHHM3M JIOTHYECKHX ITOCTPOCHWH W y4aT WX NpPHUMEHEeHWIo. TeM cambIM anreOpa 3aHUMaeT OJHO M3
BEAYIIMX MeCT B (OPMHPOBAHHUHM HAYYHOTEOPETUYECKOrO MBINUICHHS MIKOJILHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MAaTeMAaTHKH, (GOPMUPYS MMOHUMAaHWE KPAcCOTHl M M3SIIECTBA MaTEeMaTHYECKHX
paccykaeHui, anredpa BHOCUT 3HaUUTEIbHBIN BKJIAJ B 3CTETHYECKOE BOCIIUTAHUE yUaIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

AureOpa SBJISETCS OJJHMM W3 OMOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHA OOECIICUYMBAET M3ydCHUE
JIPYTUX TUCIUILINH, KaK €CTECTBEHHOHAYYHOT O, TaK M TYMaHUTAPHOTO IUKIIOB, €€ OCBOEHHE HEOOXOAMMO
JUTA TIPOAOJDKEHUS OOpa3oBaHWS W B TIOBCEAHEBHOH JKM3HH. PasBuThe y OOy4alommxcsi HAyIHBIX
MIPEJCTABIIEHUH O MPOUCXOKICHHH W CYINTHOCTH airedpamdeckux aOcTpakiuii, crmoco0e OTpakeHHS
MaTeMaTHYeCKOH HAyKOH SBJIEHWH ¥ TPOIECCOB B TPUPOAE U OOIIECTBE, POIH MaTEeMaTHIECKOTO
MOJIEIMPOBAHMS B HAaydHOM TIO3HAHWMM W B TMPAKTHKE CHOCOOCTBYeT (OPMHUPOBAHUIO HAYYIHOTO
MHPOBO33PEHHUSI W KayeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJamlTallid B COBPEMEHHOM ITHU(POBOM
ol1IecTBe.

Nzydenne anreOpsl ecTeCTBEHHBIM 00pa3oM o0OeclieurBaeT pa3BUTHE YMEHHsI HaOII0aTh,
CpaBHHMBaTb, HAaxXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH  MBIIUICHHUSI, CIOCOOHOCTH
apryMEeHTHPOBAaHHO OOOCHOBBIBATh CBOW JEWCTBUS M BBIBOABI, ()OPMYJIHPOBaTh yTBepkIeHus. OcBoeHue
Kypca anreOpbl OOeclieYrBaeT pPa3BUTHE JIOTMYECKOrO0 MBIIUICHUS OOYYarOIIUXCA: OHH HWCHOIB3YIOT
JNENyKTUBHBIE W WHAYKTHUBHBIC pacCyXIeHHs, 000OIIeHne M KOHKPETH3aIuio, a0CTparnpoBaHHE H
ananornto. OOydeHue anreOpe mpeanoiaraeT 3HAYATENBHBIA OOBEM CaMOCTOSTENHFHOU EeSITeTHhHOCTH
00y4aroMMXxcs, TOATOMY CAMOCTOSTENFHOE pelleHe 3a7ad eCTECTBEHHBIM 00pa3oM SBIICTCS pean3auei
JeSITeTbHOCTHOT'O TTPHHIIATIA O0YIEHUSI.

OCHOBHBIE JIMHUH KYPCA

B crpykrype mnporpammsl ydeOHOro kKypca «AnreOpa» OCHOBHOW ILIKOJIBI OCHOBHOE MECTO
3aHUMAIOT  COJlepKaTeNbHO-METOMMYecKue JIMHUM: «Yucna ¥ BeUHCICHUS»; «Ajredpanyeckue
BBIpOKEHHs»; «YPaBHEHHS U HEpaBEHCTBay; «DyHKum». Kaxknas u3 3Tux conepKaTelbHO-METOANIECKUX
JUHUAN pa3BUBAETCA Ha MPOTHKEHUHU TPEX JIET M3YyYEHMs Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasch u
B3aMMOJICHUCTBYS C APYTHMH €ro JUHUSAMH. B Xo7e nzyueHus Kypca o0ydaromuMcs IPUXOIUTCS JTOTHIECKU
paccyXaTh, UCIIOIb30BaTh TEOPETUKOMHO)KECTBEHHBIN A3BIK.

B cBa3u ¢ 3TuM wnenecooOpa3HO BKIOYHTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,



MTPOHU3BIBAIOIINE BCE OCHOBHBIC pa3ielibl MaTEMaTHISCKOro 00pa30BaHus U CIIOCOOCTBYIOIIUE OBJIAJCHUIO
00y4aroIMMHCS OCHOB YHHUBEPCAJIHHOI'0 MAaTEMAaTHYECKOIO s3biKa. TakuM 00pa3oM, MOXKHO yTBEPKIaTh,
YTO COJAEPKATEILHON M CTPYKTYPHOW OCOOCHHOCTBIO Kypca «AJredpay» SBISETCS €ro WHTCrPUPOBAHHBIN
XapakTep.

Conepxanve nuHuu «Yucna W BBIYUCICHUS» CIYKUT OCHOBOM I JaJbHEUIIErOo H3YYCHUS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAFOIIUXCSI JIOTUYECKOTO MBIIIICHUS, OPMUPOBAHUIO YMCHHUS
MOJIb30BAThCS QJITOPUTMAMHU, a TAKXKE MNPUOOPETCHUIO NPAKTUYECKHX HABBIKOB, HEOOXOIUMBIX IS
TOBCCAHEBHOM >KM3HHU. Pa3BUTHE MOHATHUS O YMCIE B OCHOBHOM IIIKOJIE CBS3aHO C PAIlMOHATBHBIMH U
HPPAIMOHATBHBIMU YHCIaMH, (POPMHUPOBAHHEM MPEICTABICHUNA O JCHCTBUTEILHOM YHCIC. 3aBEpIICHUE
OCBOCHMSI YHCJIOBOM JIMHUY OTHECEHO K CTapIlieMy 3BeHY 00IEro o0pa3oBaHusl.

ConepxaHue IBYX alreOpandecKux JUHUN — «ANreOpanvecKue BBIPAKEHUSI» M «YPaBHCHUS W
HEpaBEHCTBA»  CHOCOOCTBYeT (OPMHPOBAHUIO y  OOydalomMXCs MaTeMaTHYECKOro — ammapara,
HEOOXOAMMOIO JJIsi PEIICHUs 3a/ad MaTeMAaTHUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3a1a4. B ocHOBHOW miKoje Y4YeOHBIM MaTephan TPYNIUPYETCs] BOKPYT PAIMOHATBHBIX BBIPAKCHHUI.
AnreOpa JIEMOHCTPUPYET 3HAUCHHE MATEMAaTHKHU KaK s3bIKa JJIs MOCTPOCHUS MAaTEMaTHUYECKHUX MOJIENICH,
OIKCAHUs TPOIIECCOB U SIBJICHUH peanbHOro Mupa. B 3amaun o0yueHus aredpe BXOIAT TaAKXKe JaNbHEHIIee
pa3BUTHE QJIFOPUTMUYECKOIO MBINUICHUS, HEOOXOAMMOro, B YAaCTHOCTH, JUISI OCBOGHHUS Kypca
MH(OPMATHKH, U OBJIAJICHUE HABBIKAMH JICTYKTHUBHBIX paccyxaeHuii. [IpeoOpazoBaHne CHMBOJIBHBIX (OpM
BHOCHT CBOM crenupuyeckuii BKJIaJ, B pPa3BUTHE BOOOPaKEHUsS, CIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanre (yHKIMOHAIBHO-Tpa@UUECKON JIMHMM HAIEJICHO Ha IOJYyYEeHUE IIKOJbHUKAMH
3HaHUW O (QYHKIHUAX Kak BaKHEHIIEH MaTeMaTHYeCKOM MOJECIM IS ONHWCAHUS U HMCCISIOBaHHS
Pa3HOO0pa3HbIX MPOLIECCOB U SBJICHUH B MpUpoje U o0IIecTBe. V3yueHue 3Toro Marepuajia crocoOCTBYeT
Pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS UCIOIb30BaTh pA3IMUHBIC BBIPA3UTENBHBIC CPEACTBA S3BIKA
MaTeMaTUKH — CIIOBECHBIC, CHUMBOJHYECKHE, Tpadudeckue. OH BHOCHT BKIaa B (opmupoBaHme
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTHUN IIUBUIIM3ALNU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4eOHOMY IUTaHy B 7—9 Kjaccax H3ydaercs y4eOHBIH Kype «Ajredpa», KOTOPBIH
BKJIIOYAET CIICIYIOMNE OCHOBHBIC pas3fienbl comepaHus: «Yucima M BBIYMCICHUS», «Anredpandeckue
BBIPAXCHHS», «Y paBHEHHS M HEPaBEHCTBa», «DYHKINNY.

Y4eOHbIN TUTaH Ha W3y4deHHe anreOpsl B 7—9 Kiaccax OTBOIUT He MeHee 3 y4eOHBIX 9acoB B
HEJIeNIO B TEUEHHE KaXKIO0ro To/ia 00y4deHwsl, BCEro 3a TpH roja ooydeHuss — He MeHee 306 y4eOHBIX 9acoB.

COAEPKAHHUE YYEBHOI'O KYPCA (I1O 'OAAM OBYYEHUA)

7 kaace
Yucna u epruucinenus

PannonaneHble yncna

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIC, MEPEXO] OT OMHOW (DOPMBI 3amMCH APOOed K IPYTOW.
[lonsTHE panMOHANBHOTO 4YHCHA, 3alHUCh, CpPAaBHEHUE, YHOPSOOYMBAHHME PALMOHAIBHBIX YHCEIN.
Apudmernyeckne NEHCTBHS C pallMOHANBHBIMA 4HciaaMmu. PermieHue 3amad w3 peanbHOW MPAKTHKH Ha
4acTH, Ha JIpoou.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeleM: OIpellelieHne, MpeoOpa3oBaHue BBIPAKEHUH Ha OCHOBE
OIpeIeIeHNs, 3aUCh OOJBIINX YHCEIT.

[IpouenTsl, 3aMUCh MPOLIEHTOB B BHUJE APOOH U ApoOW B BHUIE HMPOLEHTOB. TPy OCHOBHBIC 3a1aud
HAa MPOLEHTHI, PEIICHHE 3a1a4 U3 PEaTbHONU MPAKTUKH.

[IpuMenenue NpHU3HAKOB IETUMOCTH, Pa3I0OKEHHE HA MHOXKHTEIN HATypaJIbHBIX YHCEI.

PeasibHbIC 3aBUCHMOCTH, B TOM YHCJIE MIpsiMasi 1 oOpaTHasi MPOMOPIHOHAIEHOCTH.
Anzebopauueckue 6bIpaIHCceH U

[lepemenHBIe, YHMCIOBOE 3HAUYEHHWE BBIPAXKEHUS C IEpPEeMEHHOW. JlomycTUMBble 3HAa4YEeHUS
nepeMeHHbIX. llpencraBieHne 3aBUCMMOCTH MEKIY BeIMYMHAMU B BuJe (GOpMyibl. Boruncienus mno
dbopmynam.

[IpeoOpa3oBanre OyKBEHHBIX BBIPRKEHHH, TOXKIESCTBEHHO paBHBIC BBIPAKEHHS, NpaBUIia



npeoOpa3oBaHUs CyMM U TPOM3BENCHMI, MpaBUia PACKPBITHS CKOOOK M MpPHUBEACHHS MOJOOHBIX
CIIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM IIOKa3aTeIEM.

OpHounensl W MHorowieHbsl. CreneHp MHorowieHa. ClOXXeHUE, BBIYUTAHUE, YMHOXEHHE
MHOrowIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHMS: KBaJApaT CyMMbl U KBajapaTr pasHocTu. Dopmyna
pa3HocTH KBaapaToB. Pa3noxeHre MHONOWIEHOB HA MHOXKHUTENH.

Ypasnuenusn

VYpaBHeHHE, KOpEHb YypaBHEHHS, MpaBWia MpeoOpa3oBaHHUs YpPaBHEHHS, pPaBHOCHIBHOCTh
YpaBHEHUH.

JIuneilHOEe ypaBHEHHME C OIHOM IIEPEMEHHOH, YHCIO KOpPHEH JIMHEWHOIO YPaBHEHUs, PEIICHUE
JUHEHHBIX ypaBHeHHH. CocTaBleHHE ypaBHEHHMI MO YCIOBUIO 3ajaud. PelieHue TEKCTOBBIX 3ajad C
IIOMOUIBIO YPaBHEHUH.

JluHeitHOE ypaBHEHHUE C IByMs IepeMEHHBIMH | ero rpaduk. Cucrema ABYX JMHEHHBIX YpaBHEHHN
C IIByMsl TiepeMEeHHBbIMH. PemieHue cucreM ypaBHEHHI CHOCOOOM TMOJICTaHOBKH. I[IpuMephl perieHus
TEKCTOBBIX 3314 C IIOMOLIbIO CUCTEM YPAaBHEHUN.

Koopounamul u zpagpuxu. @ynxyuu

Koopaunara Touku Ha mpsamoil. YucnoBele mpoMexyTku. PaccTosHue MexIy ABYMS TOUYKaAMHU
KOOPJAMHATHOM IPSIMOH.

[psimoyroneHas cucrema koopaunat, ocu OX wm OY. AbGcumcca W opavHATa TOYKH Ha
KOOPJIMHATHOW TUTOCKOCTH. [IpuMepbl rpadukoB, 3amaHHBIX (Gopmynamu. UreHne rpadukoB peasbHBIX
3aBHUCHMOCTEN.

Moustre ¢ynkumu. ['padux ynkumu. CpoiictBa ¢yHkuuid. Jluneitnas ¢yHkuus, e€ rpaduk.
I'paduk pynknmn y = [x|. ['padudeckoe pemienne TMHEHHBIX YpaBHEHUN ¥ CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kuace
Yucna u epluucienus

Ksampartusrit kopens u3 uncia. [lorstiue 06 nuppanuoHaaIrHOM YHCIe. JlecaTHIHbIe TPHOIIKEHUS
vppanuoHanbHBIX uucen. CBoiicTBa apu(MeTHYecKHMX KBAaJAPATHBIX KOpHEH W WX NpPUMEHEHHE K
peobpa30BaHMIO YHUCIOBBIX BRIPAXKEHUHN U BRIYMCIEHUSAM. J|efiCTBUTENbHEIE YHCTA.

CrerneHb ¢ 1eTIbIM MTOKa3aTeneM u eé cBoiicTBa. CTaHmapTHas 3amuch uncia. Aneedopauueckue

evIpadicenun

KBanpaTHslil TpéxwieH; pa3ioKeHre KBaIpaTHOrO TPEXWIEHAa Ha MHOXKHUTENU. Anrebpanyeckas
npo0s. OCHOBHOE CBOMCTBO anredpandeckor qpodu. CioxkeHne, BRIYUTaHNEe, YMHOXKEHHE, JIeTIeHHE
anreOpandeckux ApooOei. PanmmonaapHbBIe BEIpAKEHUS U UX ITpeoOpa3oBaHue.

Ypaguenus u nepasencmea

KsagpaTtHoe ypaBHeHme, dhopmyna KopHel KBampatHoro ypaBHeHHUs. Teopema Buera. Pemenme
YpaBHEHWH, CBOASIINXCS K TMHEWHBIM U KBaIpaTHBIM. [IpocTeiimme npoOHOpaInoHa bHbIE YpaBHEHUSI.

I'padmueckas wHTEpIIpETaINg YpaBHEHUH C ABYMS NIEPEMEHHBIMHI M CHCTEM JIMHEHHBIX ypaBHEHHH
C IByMs IepeMeHHbIMU. [Ipumepsl pelenns CHCTeM HEIMHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMU.

Pemmenrie TeKCTOBBIX 33729 anreOpandaecKuM CIIoCOOOM.

HucnoBble HEpaBEHCTBAa M UX cBoWcTBa. HepaBeHCTBO ¢ ofHOW nNepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OAHON nepeMeHHOW. CHCTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOM.

Dyukyuu

[ousTre ¢pynkunu. O6IacTh ONpPEAENEHUSI U MHOXECTBO 3HaueHHH (QyHkunu. CriocoObl 3aaHus
(hyHKIHA.

I'paduk ¢ynknmm. Urenue coiicTB GyHkumu mo e€ rpaduky. llpumepsr rpadmkoB (QyHKIHA,
OTpaXKaroIMX PeabHbIE MPOLECCHI.

OyHKIMH, OMUCHIBAIOIIME MPSIMYIO H OOpaTHYIO MPOMNOPLUOHAIBHBIE 3aBUCUMOCTH, UX TPadUKH.
OyHKIUU Y = X2, Y = X3,y = V. X, Y = |x|. Tpaduueckoe pelieHre ypaBHEHU U CUCTEM yPAaBHEHHIA.

9 kJiacc

Yucna u svtuucienusn



JleiicTBUTEbHBIE YHCIA

PanmonansHble 4ncia, MppaloHaNbHBIE YKCa, KOHEUHble U OECKOHEUYHBIE AEeCATHYHBIE TPOOH.
MHOXeCTBO IeHCTBUTENBHBIX YHCEIT; AEHCTBUTENbHBIE YMCIIA KaK OECKOHEUHBIE JECATUYHBIE IPOOH.

B3aumMHO O7HO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEHCTBUTENBHBIX YHCEN U
KoopauHaTHOW mpsiMoii. CpaBHeHHME JCHCTBUTENBHBIX 4YHceN, apudMerndyeckue JAEUCTBHA C
ILGf/iCTBI/ITGJ'ILHLIMI/I YHCJIaMHU.

H3mepennst, npudInKeHnsl, OLEHKH

Pa3mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JUTUTEIEHOCTH MPOIIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubmmkéHHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpHOImKeHus. Okpyriaenue yucen. [Ipukuaka u
OLIEHKA pEe3yJIbTATOB BHIYUCICHUN.

Ypaeuenus u nepasencmea

YpaBHeHus ¢ OAHOI TepeMeHHOM

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOJAILIMXCA K JIMHENHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHM, CBOIALIMXCA K KBaJpaTHBIM. bukBanmpatHoe
ypaBHeHue. [IpuMepsl peleHus ypaBHEHUN TPETbEN U 4ETBEPTOU CTEIEHEN Pa3IOKEHUEM HA MHOKUTEIH.

Pemenne npoOHO-paliMOHaIBHBIX YPaBHEHH.

Perrenrie TeKCTOBBIX 33724 anreOpandecKuM METO/I0M.

CucreMbl ypaBHeHH

YpaBHeHHE ¢ IByMS MIEPEMEHHBIMH U ero rpaduk. Pemenne cucteM AByX JIMHEHHBIX ypaBHEHHUH C
JByMsI IIEpEMEHHBIMU. PelieHne cucTeM JABYX YpPaBHEHUM, OJHO W3 KOTODPBIX JIMHEHHOE, a JApyroe —
BTOpOI#1 crenenu. ['padudeckast HHTEPIPETAIs CUCTEMbl YPaBHEHHH C IByMsI TIepEM EHHBIMH.

Pemenme TEKCTOBBIX 3a/1a4 alredpandecKuM CrIoCOO0M.

HepagenctBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrie nuHEWHBIX HEPABEHCTB C OJAHOW NepeMeHHOM. PellieHre cucTeM JTMHEHHBIX HEPABEHCTB C
omHoOil mepemenHoi. KBampaTHbie HepaBeHCTBA. I paduueckas HWHTEpHpeTarlds HEPABEHCTB W CHCTEM
HEPaBEHCTB C IByMsI IEPEMEHHBIMH.

Dyuxyuu

KeaapaTtuunas ¢pyukuus, e€ rpaduk u cBoiicta. [lapabosa, KoOpauHATHI BEPIIMHBI apaOoIIbl, OCh
CUMMETDHH 1TapadoITbL.

I'paduku Gyskimit: y = kx, y=kx+b,y =4z, y=x3,y= Va, y = |X| 1 ux cBOCTBa.
Yucnosvie nociedosamenbHoCmu

Onpenesenne u croco0bl 3aJaHNs YUCJIOBBIX NOCTeJ0BATeIbHOCTE

[lonsTe dYWCIOBOW TOCIENOBATENBHOCTH. 3aJjaHWE IIOCIENOBATEIFHOCTH  PEKypPEeHTHOH
hopmymoit u popmyroi N-20 dneHa.

ApudmMernyeckas 1 reoMeTpUIECKasi NPOrpeccun

Apudmernyeckass W reomerpudeckas mporpeccur. DPopmMynsl N-To 4dieHa apuMETHIECKOW M
FEOMETPUUECKOM MPOrpeccrii, CyMMbl EPBBIX I YJIECHOB.

NzobpakeHne dneHOB apuMETHYecKoW W TEOMETPHYECKOH TporpeccHii TOYKaMu Ha
KOOPJIMHATHON MIIOCKOCTU. JIMHEHHBIN U S3KCTIOHEHIIUANbHBIA PocT. CII0KHBIE IPOLICHTBHI.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEAMETA MATEMATHUKA

OcBoenune yueOHOro npeamera «MaremaTuka» 00€CIIeUnBaeT JOCTHKEHUE Ha YPOBHE OCHOBHOI'O OOIIEro

00pa30BaHus CIENYIOUIMX JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB!
JUYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Pe3yNbTaThl OCBOCHUS IPOrpaMMbl Y4eOHOTr 0 IpeaMeTa «MaTeMaTHKay XapaKTepu3yroTCs:

IIaTpnoTnyeckoe BocMTaHUe:

MPOSIBIIEHHEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTeMAaTHKH, [IEHHOCTHBIM OTHOLIEHHEM
K JIOCTUKEHMSM POCCHHCKHX MAaTEMaTHKOB M POCCHMCKONM MAaTEeMaTHYECKOM HIKOJBI, K HCIOJIB30BAaHUIO
9THUX JOCTIKEHUI B IPYTUX HAyKax U NPHKIATHBIX cdepax.

I'paxknanckoe M 1yXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBITIOJIHCHUIO OOSI3aHHOCTEH Tpa){JlaHWHA W Peallu3allid ero Ipas, MPEACTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SBICHHUH, MPOLEAYP TPaKIAHCKOTO
obrecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXJCHUIO ITHUYSCKHX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JOCTIKEHUM HAayKH, OCO3HAHHEM BaXXHOCTH MOPAIbHO-3THYECKUX
NPUHIIUIIOB B AEATEIHLHOCTH YUEHOTO.

Tpynosoe BociuTanue:

yCTaHOBKOﬁ Ha aKTUBHOC Yy4YaCTHC B PCHICHUM IMPAKTUYCCKHUX 3alday MaTeMaTHYCCKOM HaIrpaBJICHHOCTH,
OCO3HAaHHWEM BAXKHOCTH MAaTeMaTHYecKOro OOpa3oBaHWs HA TMPOTSDKEHWH BCEH KU3HMU IS YCHEHIHOH
npodecCHOHANBHON JIEATENPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH;, OCO3HAHHBIM BBHIOOPOM U
IMOCTPOCHUEM I/IHI[I/IBI/IILYZlJIBHOﬁ TPaCKTOpUHU 06p330BaHI/I$1 U JKU3HCHHBIX IIJIaHOB C yqer0M JIMYHBIX
WHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIINTAHNUE:
CIIOCOOHOCTBIO K SMOIMOHAIILHOMY M 3CTETHUYECKOMY BOCHPHUSATHIO MaTeMaTHUeCKHX OOBEKTOB, 3ajad,
pelIeHu, paccyX/IeH!I; YMEHHIO BUIETh MaTeEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT O IO3HAHUSA:

OpHEHTAlMEH B JCATCIILHOCTH HA COBPEMEHHYIO CHCTEMY HAyuYHBIX NPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, MPUPOABI U OOIIECTBA, TIOHUMAHHEM MAaTEMaTHYEeCKOW HAyKH Kak
chepbl YeTTOBEUYECKOM JEATEIPHOCTH, JTAmoB e pPa3BUTHS W 3HAYUMOCTH IS PA3BUTUS ITUBUIIU3AIINM;
OBJIAJIEHUEM A3BIKOM MAaTeMaTHKUM W MaTeMaTHU4YEeCKOM KyJIbTypOHM KaK CpEJICTBOM IIO3HAHUS MUDAa;
OBJIaJIEHUEM MPOCTEHIITMMU HaBBIKAMH MCCIIEI0BATENbCKOM eI TEIbHOCTH.

du3nyeckoe BOCIUTAHUE, (POPMHPOBAHME KYJbTYPbI 310POBbS M SMOLMOHAILHOI0 0J1aroNoJIyYns:
TOTOBHOCTBIO MPHMEHATh MaTeMaTHYeCKHWe 3HAHHWS B HWHTEPEcax CBOETO 3/I0POBBS, BEIEHHS 3I0POBOTO
oOpa3a >KM3HM (3OPOBOE THTAaHUE, COANAHCHUPOBAHHBIA pEKUM 3aHATHH W OTABIXA, peryJsipHas
¢usnveckas aKTHBHOCTh); CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TpPU3HAHHEM CBOEr0 IpaBa Ha
omuOKy M TaKOro )K€ IpaBa IPyroro 4eioBeKa.

JKoJI0THYECKOEe BOCTIUTAHHUE:

OpHeHTalnell Ha TMpHMEHEHHe MaTeMaTWYecKHMX 3HAHWU Ui PElIeHUs 3aJad B 00JacTh COXPaHHOCTH
OKPY’KaIOIEeH cpebl, IITaHUPOBAHMSI IOCTYIIKOB M OI[EHKH MX BO3MOXKHBIX MTOCIIEACTBUH IS OKPY KaIOIEH
Cpezpl; 0CO3HAHUEM TII00aJIHFHOr0 XapakTepa IKOJIOTHUECKUX MPOOJIEM U ITyTel UX perieHHsl.

JInuyHOCTHBIE Ppe3yJbTaThl, oO0ecHeYUBAOINNE ATANTANMI0 OO0ydamuerocs K HW3MEHSIONIUMCH
YCJIOBHUSIM COLUAILHOM M IPUPOIHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSX HEONPEAeTEHHOCTH, MTOBBIIICHUIO YPOBHS CBOEH KOMITETEHTHOCTH
Yepe3 MPaKTHUECKYyI0 IeITeIbHOCTh, B TOM YHCJIE yMEHHE YYHThCA y APYTUX JIOAEH, MpHOOpeTaTh B
COBMECTHOM NIeSITENNFHOCTH HOBBIC 3HAHMS, HABBIKM W KOMIIETEHIIUU U3 OIBITA IPYTHUX; HEOOXOIUMOCTHIO B
(hopMupOBaHUHN HOBBIX 3HAHWH, B TOM YHCIe (DOPMYyIIMPOBATH HJIEH, TIOHSATHS, THIIOTE3bI 00 O0BEKTaxX |
SIBIICHUSIX, B TOM YHCIIE paHee HE W3BECTHBIX, OCO3HABaTh MAE(QUIIUTHI COOCTBEHHBIX 3HAaHWUH W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE, CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIIHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO KaK BBI30B, TPEOYIOIIHIA KOHTPMED, KOPPEKTUPOBATH IIPHHUMAEMBIE
pemieHus u neicTBus, GOpMyTUpPOBAThH U OIIEHWBATH PUCKH W TIOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3Y/IbTATbHI
MertanpeaMmeTHble pe3yabTaThl OCBOCHHS TMPOTrpaMMbl ydeOHOro mnpeamera «MaTtemaTtukay
XapaKTEpU3YIOTCA OBIALECHUEM VHUBEPCAbHLIMU NOZHABAMENLHBIMU OCUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICIMBUAMU U YHUBEPCATILHBIMU PE2YISMUBHBIMYU OCUCTNEUIMU.

1)  Vuusepcanvivie nosnasamenvivie deiicmeus obecneuusarom Gopmuposanue 6a306blx KOSHUMUGHBIX
npoyeccos odyyarouuxcs (0ceoeHue Memooos NO3HAHUS OKPYHCAIOUe20 MUpd; NpUMEeHeHue 102UYeCcKux,
UCCAe008aMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayueti).

ba3oBble JJornvueckue geicTBHU:

* BBIBIATh U XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MATEeMaTHYECKHX OOBEKTOB, MOHSTHIA,
OTHOIIIGHUH MEXAy TOHATUSAMH; (HOPMYITUPOBATH OIpPECICHUsl TOHATUH; YyCTaHABJIMBAThH
CYIIECTBEHHBIM MPU3HAK KIACCHU(HUKAIIMKA, OCHOBAHUS ISl OOOOIIEHUS M CPaBHEHWS, KPUTEPUU
MPOBOJUMOrO aHANN3A;

* BOCHpHHHMATh, (OPMYIHPOBaTh U TNPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTENbHBIE U



oTpULATeIbHbIC, eTUHIUYHbIE, YACTHBIE U OOLIHE; YCIOBHBIE,

BBISIBJIAITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHs B (aKTax, JAHHBIX,
HAONMIOACHUAX W YTBEPXKACHUSX; MpemiaraTb KPUTEPUH MAJsl BBIABICHUS 3aKOHOMEPHOCTEH U
NIPOTUBOPEUHIA;

JleNaTh BBIBOABI C MKCIOJNB30BAHUEM 3aKOHOB JIOTMKHM, JENYKTMBHBIX U MHIYKTUBHBIX
YMO3aKII0YEHUM, YMO3AKIIOUEHUI 10 aHAJIOTUH;

pa3duparh J0Ka3aTelbCTBA MAaTEMAaTHYSCKUX YTBEPXkACHHWN (TpsMble M OT TMPOTHBHOTIO),
MPOBOANTEH CAMOCTOSITENILHO HECIIOXKHBIC JTOKa3aTeIbCTBA MATEMATUIECKHX (PaKTOB, BHICTPAHBATH
apryMeHTallMi0, [PUBOIUTH TPHMEPHl ¥ KOHTPHPUMEPH; OOOCHOBHIBATH COOCTBEHHEIE
paccyKIeHus;

BBIOMpATh CIOCO0 pemnieHus y4eOHOH 3amaun (CpaBHHBAaTh HECKOJIBKO BAapHUAHTOB pELICHUS,
BHIOMpATh Harbosee MOAXOAAIINHA ¢ YIETOM CAMOCTOATENLHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble Hccie0BaTEIbCKHE TEHCTBUA:

WCTOJNB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKANH HWHCTPYMEHT TMO3HAHUS; (HopMynupoBaTh
BOITPOCHI, (PUKCHPYIOIIME MTPOTUBOpPEUNE, MPOOIEMy, CAMOCTOATEILHO yCTaHABIUBATh UCKOMOE U
JaHHOC, (I)OpMI/IpOBaTL TUIoTE3y, aprymeHTUpPOBAThL CBOIO MO3UIUIO, MHCHHE, IMPOBOAWUTL I10
CaMOCTOSITEIILHO COCTABIICHHOMY TUTaHY HECIIOKHBIH SKCIEPUMEHT, HeOOIBIIOE NCCIIEIOBAHNE 10
YCTaHOBJIEHUIO 0COOEHHOCTEN MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEX Ty COOOii;
CaMOCTOSITEIEHO (OPMYJIHPOBaTh OOOOIICHUST W BBIBOJIBI 110 pe3yJbTaTaM IPOBENEHHOTO
HAOJIO/ICHHS, MCCIIeOBaHUs, OLIEHUBATh JOCTOBEPHOCTh TMOJYYEHHBIX PE3YJILTATOB, BBHIBOJOB W
000011IeHNH;

IIPOrHO3UPOBATE BO3MOKHOE PAa3BUTUC IIPOLHECCA, a TAKKE BBIABUIaTb IMPEAIIOIOXKCHUA O €ro
Pa3BUTHUU B HOBBIX YCJIOBUAX.

Pa6oTa ¢ nndopmanueii:

BBISIBJIATH HEJIOCTATOYHOCTD M M30BITOYHOCTH HH(POPMAIIUH, TAHHBIX, HEOOXOJTUMBIX JUIS PElICHUS
3aJ1a4u;

BBIOMPATh, aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO PA3THYHBIX
BHJIOB ¥ (DOpPM TpeJicTaBICHUS;

BBIOMpAaTh GopMy mpeacTaBieHus] HHHOPMAIIUN U WITIOCTPUPOBATh pelllaeMble 33124l CXeMaMH,
IrarpaMMaMe, HHOHM TpaduKoi U MX KOMOMHAITUSMU;

OICHUBATh HAASKHOCTh WHPOPMAIMH [0 KPUTEPHSIM, MPEAJIOKECHHBIM YUUTENEM  HIIH
c(OpPMYITUPOBAHHBIM CAMOCTOSTEILHO.

2) Vuusepcanvnvie KOMMYHHKATHBHBIE Oeticmeus obecneuusaom c@hopmuposaHHOCmb COYUATbHBIX
HABLIKOB 00YYAIOUJUXCAL.

Oo1enue:

BOCIPHHHMMATH ¥ (POPMYIHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMH M IEISIMH OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMCHMEHHBIX TEKCTaX, /1aBATh
MIOSICHEHHS 110 XOJTy PEIICHHUS 3a/1a4M, KOMMEHTHPOBATH TTOYYEeHHBIH Pe3ylbTarT;

B XOZIe OOCYKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI, IPOOIIEMBI, peraeMon
3a7a4yM, BBICKA3bIBATh WICH, HAILlCJICHHBIC HAa IOWCK PEUICHHS; COMOCTAaBIISITh CBOM CYXKICHHS C
CY)KICHHSAMH JPYTUX YYaCTHUKOB JHajiora, OOHapyKMBATh Pa3IH4YMe W CXOJICTBO MO3UIHH; B
KOPPEKTHOU (popMme (hOopMyITHpPOBATh Pa3HOIIACHS, CBOM BO3PaKEHUS;

NPENCTABIATh  pPe3yNbTaThl pelIeHHs 3aJadd, »dKCIIEPUMEHTa, WCCIENOBaHUs, MPOEKTa;
CaMOCTOSITEIIFHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C YUIETOM 3a/1ad NPE3EHTAIl U OCOOCHHOCTEN
ay/IMTOPHH.

CotpyanuyectBo:

ITOHMMAThH W UCIIONIb30BATh MPEUMYIIIECTBAa KOMaHJHOW U WHAWBHIyaTbHONH PAaOOTHI PH PElIeHuN
Y4eOHBIX MaTeMaTHUYeCKUX 3aJlad; MPUHUMATH IElb COBMECTHOM JAEATENbHOCTH, ILIAHHPOBATH
OpPTaHM3aIMI0 COBMECTHOW palOThI, PACIPENENATh BUIBI pabOT, JOTOBapHBATHCH, OOCYXIAaTh
MIPOIIECC U PE3YyIbTAT PabOThI; 0000MATh MHEHUS HECKOIBKUX JIIOJICH;

Y4aCTBOBATh B TPYMIOBBIX GopMax paboThl (0OCyKaeHMsS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI
U JIp.); BBHITIOJHSITH CBOK 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JCHCTBHUS C APYTUMU WICHAMH



KOMaHAbl; OLCHHBAThb KadyC€CTBO CBOCro BKJIaga B O6IIII/II>1 INPOAYKT II0 KPUTCPUAIM,
C(bOpMyJ'II/IPOBaHHLIM YuaCTHUKaMH B3aPIMOI[CI>iCTBHH.

3) Vuusepcanvnvie peryJIATUBHBIE Oelicmeus 06ecneuusaom GopmMuposanie CMbLCIOEbIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOS TUYHOCHIU.

Camoopranusanus:
*  CaMOCTOSITENBHO COCTABIIATh IUIaH, aJlTOPUTM PELICHUS 3a7aud (WK ero 4acTh), BEIOUPATh CIIOco0
peleHns ¢ y4€ToM MMEIONINXCS PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

* BIazeTb cHoco0amMH CaMOIPOBEPKH, CAaMOKOHTPOJII TMpolecca M pe3yiabTaTra pellCHHS
MaTeMaTHUUYeCKOM 3a7auu;

*  MpenBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH IPHY PEIIEHUH 33a]a41, BHOCUTh KOPPEKTUBBI
B JIGSITEIbHOCTH HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OMIMOOK, BHISIBICHHBIX TPYTHOCTEH;

*  OLIEHUBATh COOTBETCTBUE PE3yNbTaTa AESTETbHOCTH MOCTABICHHOW e U YCIIOBHSAM, OOBSICHATH
NPUYUHBI JOCTHKEHUS WM HEJAOCTHKEHHUsS IeNH, HaxOAWTh OmHOKy, JaBaTh OIECHKY
MpHOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJIbTATbI

[Ipenmernblie pe3ynbTaThl ocBOeHUs [IpuMepHOl pabodeil mporpaMMbl 0 MaTEMaTHKE MTPEICTABIEHBI 110

rofamM oO0ydeHus B CIEAYIOUINX pa3Aenax IporpaMMbl B paMKax OTJIEIbHBIX

KypcoB: B 5—6 kiaccax — Kypca «MaremaTuka», B 7—9 kimaccax — KypcoB «Anrebpay», «['eomerpus»,
«BeposITHOCTD U CTAaTHCTUKAY.

Pa3BuTHe NOrMyecKux MPEencTaBICHUN W HABBIKOB JIOTMYECKOIO MBIIIIEHUSI OCYIIECTBIISIETCS HA
MPOTSHKEHUHU BCeX JIET 00y4YeHHsI B OCHOBHOH IIIKOJIE B paMKaxX BCEX Ha3BaHHBIX Kypcos. [Ipenmomaraercs,
YTO BBIIYCKHHK OCHOBHOH IIKOJIBI CMOXKET CTPOUTHh BBICKA3bIBaHWS M OTPULAHHUS BBICKAa3bIBAHMIA,
pacrio3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, NPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, OBIAAEET
MOHATUSIMU: ONPEIEICHUE, aKCUOMa, TEOPEMaA, JT0KA3aTeIbCTBO — M HAYYUTCS HMCIOJIB30BAaTh HMX IIPU
BBITIOJTHEHUH YICOHBIX U BHEYUCOHBIX 3a/1ad.

OcBoenne yuebHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 001Iero oopa3zoBaHus JOHKHO 00eCTIeunBaTh
JOCTHXKEHHU e CISIYIONIUX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB!

7 kiaace
Yucna u epl4ucienus

*  BrmonnsATh, coueras yCTHbIE U IMCbMEHHbIE IpUEMBbI, apu(MeTniecKue IeHCTBUS ¢ PALMOHAIBHBIMU
YHCIaMHU.

* Haxomute 3HauYeHHS YHUCIOBBIX BBIPAXKEHUH; NPUMEHSATH pPa3HOOOpa3HBIE CIOCOOBI U MPHUEMBI
BBIUMCIICHNS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEP)KALINX OOBIKHOBEHHBIE U JECATUYHBIC IPOOH.

* Ilepexomuth OT omHON (HhOpMBI 3ammcu Ywcen K Apyrod (MpeoOpa3oBBIBATH ACCATHUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITHYHYIO JPOOB).

* CpaBHHBaTh U YHOPSJOYMBATH PALIMOHAJIBHBIC YHCIIA.

*  Oxpyryrh yucia.

° Breimonasars MNPUKHUIKY U OLICHKY pE3yJibTaTa BBIQHCHCHHﬁ, OLICHKY 3HAYCHUH YHCIOBBIX BBIpa)KCHHﬁ.
° Breimonasars I[CﬁCTBPIH CO CTCIICHAMMU C HATYpaJIbHBIMHU ITOKa3aTCIIIMU.
° HpI/IMeHSITB MPU3HAKU JCIIMMOCTH, PA3JIOKCHUC HA MHOXUTEIN HATYPAJIbHBIX YHCCII.

° Pemats MPAKTHUKO-OPUCHTUPOBAHHBIC 3aga4u, CBA3aHHBIC C OTHOIICHHUEM BCIINYHH,
IpOoNnOpHHUOHAJIBHOCTBIO BCIIMYHUH, MNPOUCHTAMHU; UHTCPIIPCTUPOBATH PE3YJIbTAThl PCIICHUSA 3a4ad C
y‘IéTOM OFpaHI/I‘IeHPIfl, CBSI3aHHBIX CO CBOMCTBaMHU paccMaTpuBaCMbIX 00BEKTOB.

Anzebpauueckue gvipasricenus

* Hcnonb3oBaTh anreOpandyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJHKY, TPHUMEHATh €€ B IPOIIECCE OCBOCHUS
y4eOHOro MaTepuaa.

* Haxoauth 3HaueHHs OYKBEHHBIX BBIPQKCHUU TPU 33J]AHHBIX 3HAYCHUSAX TEPEMEHHBIX.

*  BremonHaTh IpeoOpa3oBaHUs MENOr0 BRIPAKEHHUS] B MHOTOWICH MPHUBEICHUEM MOJOOHBIX ClaraeMbIX,



PAaCKpBITUEM CKOOOK.
BbINIONIHATE YMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH M MHOIOWICHA HAa MHOIOWIEH, NPUMEHATH
(hopMyITBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.
OcyIIecTBIATh Pa3IoKEHNE MHOTOUWJICHOB HA MHOXKUTEH C TIOMOIIBIO BBIHECEHHS 32 CKOOKM 00LIero
MHOXHTEIIS, TPYNIHUPOBKU CIIAraeMbIX, MPUMEHEHUs (OPMYIT COKPAIEHHOTO YMHOKEHUSI.
[IpumensaTs npeoOpa3oBaHMsT MHOTOUJICHOB JJISI PEUICHHUS PA3IMYHBIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX
NIPEIMETOB, U3 PEaIbHON IIPAKTUKH.
Hcnonb3oBaTh CBOWCTBA CTEMEHEN ¢ HATYPaTbHBIMH OKA3aTESIMH [T TPe0oOpa30BaHUs BBIPAKEHUH.

Ypa(menu}l U Hepaeencmea

PemaTe JMHENHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, IPUMEHsS NpaBuUila Iepexofa OT HCXOIHOIO
YPaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsITh, SIBIASETCS JIM YUCIIO KOPHEM YPaBHEHMSL.

[TpumensTH Tpaduyeckue METOBI P PEIISHUN JINHEWHBIX YPABHEHUH U MX CHCTEM.

[MonOupare mpuMepsl Map 4YHCEN, SBISIOIIUXCS pEIICHUEM JIMHEHHOro ypaBHEHUS C JIBYMs
[IEPEMEHHBIMH.

CrpouTh B KOOpJIMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO YpaBHEHHsI C JBYMS IePEMEHHBIMU;
MOJB3YsCh TPa(QUKOM, IPUBOJUTH IPUMEPBI PElICHHUs YPaBHEHUSI.

PemaTh cucrembl IByX JIMHEHHBIX YpaBHEHHI C IBYMS IEPEMEHHBIMHU, B TOM YHCIIE TPaQUIECKH.
CocTaBnsATh U peIIaTh JIMHEHHOE ypaBHEHNE WM CHCTEMY JIMHEHHBIX YPaBHEHHH M0 YCIOBHUIO 3aa4H,
HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H ITOJIYYEHHBIN PE3yJIbTaT.

Koopounamut u zpagpuxu. @ynxyuu
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N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPIMHATaM, JIy4H,
OTPE3KH, UHTEPBAJIbI; 3aIIMCHIBATh YHUCIIOBBIC IIPOMEKYTKH Ha alre0pandeckoM s3bIKe.

OrMmeuyaTh B KOOPAMHATHOW IIOCKOCTH TOYKM I10 3aJaHHBIM KOOpJIMHATaM; CTPOUTH TIpaduKu
nuHEeHHBIX (pyHKIui. CTpouTth Tpaduk GpyHKINU y = [X|.

OnuceiBaTh C TOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCHMOCTHA MEXKIY BEIWYHMHAMH: CKOPOCTH, BpeMs,
paccTosiHue; 11eHa, KOJIHMYECTBO, CTOMMOCTh; TIPOU3BOIUTENHFHOCTE, BPeMs, 00bEM pabOTHI.

HaxonuTe 3HadeHne GYHKITUH 110 3HAYCHHIO €€ apTyMeHTa.

[Monumarp rTpaduueckuii crmocod TpencTaBlieHHs W aHanu3a HWHQOpMAIMW; W3BJICKaTh U
HHTEPIPETUPOBATH HHPOPMAITHIO U3 TPaPHUKOB pealibHBIX MPOIIECCOB M 3aBUCUMOCTEH.

KJ1aCC

Yucna u evluucinenus

Hcnonp3oBaTh HavambHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS CpPaBHEHWS,
OKPYTJICHHUS U BBIUMCIIEHUH; H300paxaTh JeWCTBUTENbHBIE YICIIa TOYKAMHU Ha KOOPIUHATHON MPSIMOMA.
[IpumeHsaTs MOHATHE apU(PMETHIECKOTO KBaIPATHOTO KOPHS; HAXOAWUTH KBAaIPATHBIE KOPHU, UCIOIB3YS
pu  HEOOXOOMMOCTH KaJbKyJSATOP; BBHIIONHATHE TPEOOPA30BAaHUS BBIPAXKEHHUN, COJEpKAIINX

KBaJpaTHbIC KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEU.

Hcnonp3oBaTh 3amuicu OOJBIIAX W MalbIX YHCET C MOMOMIBI0 JECATHYHBIX Apo0ei M cTeneHel ducia
10.

Anzebpauueckue evipajricenus

[IpuMeHATs TIOHSTHE CTEIEeHW C MENbIM TI0Ka3aTeleM, BBINOIHATh NPeoOpa3oBaHUS BBIPAIKEHIM,
COJIEpXKAIIUX CTENEHH C IENTBIM ITOKa3aTeNeM.

BeImonHATE TOXKIECTBEHHBIE MPeoOpa30BaHUS pPAIMOHANBHBIX BBIPAXKEHWH HA OCHOBE IMPaBUII
JEMCTBUIA HaJl MHOTOWIEHAMH U aNreOpandecKuMu ApoOsSIMHU.

PacknanpiBaTh KBaAPATHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHsaTs mpeoOpa3zoBaHUs BHIPRXKEHUH IS PEIISHUs PAa3IMYHBIX 33/1a4 U3 MaTEeMaTHKH, CMEKHBIX
MIPEIMETOB, U3 PEATHbHOMN MPAKTUKH.

YPaGHEHM}l U Hepaeencmea

Pemate HHHCﬁHLIe, KBaJApaTHBIC YpPAaBHCHUA W pPANUOHAJIBHBIC YpPABHCHHSA, CBOIAIIMCCA K HUM,
CHUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYMA NIEPEMCHHBIMU.

HpOBO}_II/ITB HpOCTeﬁHIHG HUCCIICAO0BaHUA ypaBHeHI/Iﬁ n CUCTEM ypaBHeHHﬁ, B TOM 4HCJIC C IPUMCHCHUEM
Fpa(i)I/I‘IeCKI/IX HpCI[CTaBHGHI/Iﬁ (yCTaHaBJ’II/IBaTB, HUMECT JIM YPAaBHCHUC WM CHUCTCMa ypaBHCHI/Iﬁ



pelIeHus, eclIu UMEET, TO CKONBKO, U TIp.).

* IlepexomuTb OT CIOBECHOW (OPMYIMPOBKH 3aJaull K e€ anreOpandyeckoll MOIEIH C IOMOLIBbIO
COCTaBJIEHUS YpaBHEHMsI WM CUCTEMBl ypaBHEHUI, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTyYEHHBIN pe3yNbTarT.

* [IpumeHATH CBOICTBAa YMCIIOBBIX HEPABEHCTB AJISl CPAaBHEHUS, OLICHKH; PEIIaTh JUHEHHbIE HEpaBEHCTBA
C OIHOW MEpeMEHHOW M MX CHUCTEMBI; JaBaTb IpaUUecKyr0 MIUTIOCTPALIMI0 MHOXECTBA peIIeHUN
HEpaBEHCTBA, CCTEMbl HEPABEHCTB.

Dyukyuu

* [loHMMaTh ¥ HWCHONB30BaTh (YHKUUOHANBHBIE TOHATHUS H S3bIK (TEPMHHBL, CHMBOJIUYECKHE
0003HAYEHMs); ONpelesaTh 3HayeHWe (DYHKIUWM TI0 3HAYCHHIO apryMEeHTa; OIpEAessTh CBONCTBA
(dyHKIMY 110 €€ TpaduKy.

* Crpoutb Tpaduku dreMeHTapHbIX GyHKIUH BUaa Y = k/x , Y = X2, y= X3, y= \/ X, Y = |x|; onuckIBaTh
CBOMCTBa YHCIIOBOH (DYHKIUH 110 €€ TpaduKy.

9 kuace

Yucna u evluucienus

* CpaBHHUBATh U YHOPSIOYUBATH PallMOHAIBHBIE U UPPALIHOHATIBHBIE YHCIIA.

* BromonaATh apudMeTndecKkue NeCcTBUA C PAllMOHATBHBIMU YUCIIAMH, COUeTasl YCTHBIE M NMMChMEHHbIE
MPUEMBI, BBIITOJIHATH BBIYUCIICHUS C UPPALIMOHAIBHBIMU YU CIIAMH.

* HaxoauTh 3Ha4YeHHs CTENEHEH C LENbIMU MOKA3ATEISIMU U KOPHEM; BBIYMCIATh 3HAYEHUS YMCIIOBBIX
BBIPAXKECHUM.

*  OKpyIJIATh JeHCTBUTENBHBIE YUCIIA, BBITONHATh IPUKUIKY PE3YIbTaTa BRIYMCICHH, OLIEHKY YHCIOBBIX
BBIPAXKCHUM.

Ypaeueuuﬂ U HepaeeHncmea

* Pemarp nuHelHbIE U KBaJpaTHBIC YPaBHEHUS, YPAaBHEHUS, CBOIIIMECS K HUM, IPOCTEHIIHE IPOOHO-
pamoHaIbHbIE YPAaBHEHUSI.

* Pemarth cUCTEMBI JBYX JUHEUHBIX YPABHEHUU C IBYMs NIEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHUU, B
KOTOPBIX OTHO YpaBHEHHE HE SIBIIACTCS JINHEHHBIM.

* Pemarp TexcToBBle 3a7aun anreOpaMdecKUM CIIOCOOOM C TMOMOIIBIO COCTABICHUS ypPaBHEHHS WITH
CHCTEMBI JIByX ypaBHEHH C ABYMS IIEpEMEHHBIMHU.

* IIpoBoauTh NpOCTEUIINE UCCIETOBAHNS YPABHEHUM U CHUCTEM YPABHEHUI, B TOM YHCIIE C IPUMEHEHUEM
rpajuyueckux mpencTaBieHuil (yCTaHaBIMBaTh, WMEET I YpaBHEHHE WM CHCTEMa ypaBHEHHI
pelIeHus, eCIi UMEET, TO CKOIBKO,  TIP.).

* Pemarp nuHeiHBIE HepaBEHCTBa, KBaJpaTHBIE HEPABEHCTBA; M300pakaTh peEIIeHHEe HEPAaBEHCTB Ha
YHCIIOBOM MPSAMOM, 3aIUCHIBATH PELICHHE C TIOMOIIBIO CHTMBOJIOB.

* Pemarp cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAMONINE KBaJpaTHOE
HEPaBEHCTBO; N300pa)kaTh pelIeHNe CHCTEMBI HEPABEHCTB HA YHCIIOBOU IMPSIMOM, 3aIMCHIBAThH PEIICHUE
C TIOMOIIHIO CIMBOJIOB.

* Hcrnonp3oBaTh HEpaBEHCTBA MPH PEIICHUH PA3IMIHBIX 33/1a4.

Dyukyuu

* PacnosHaBate (QyHKUMM M3Y4YEHHbIX BHIOB. IloKa3piBaTh CXEMaTHYECKH pAacloOKEHUE Ha
KOOPIMHATHOI T10cKocTH TpadukoB Gynkimii Buga: Y = kX, y = kx+b,y = k/x , y =X,y =X,
y = ax? + bx + C,y~= \/x,, B 3aBHCUMOCTH OT 3Ha4yeHWH KO03(p(PUIMEHTOB; ONMCHIBATH CBOMCTBA
(dhyHKIHIA.

*  Crpouts 1 300paXkaTh CXEMAaTUUYECKH rpa)UKu KBaJAPaTUUHBIX QYHKINH, ONKMCHIBATH CBOMCTBA
KBaJpaTHUHBIX (QYHKLUI 110 UX rpaduKam.

* Pacno3HaBath KBaApaTU4HYIO (PyHKIHIO IO HOpMYIIe, TPUBOAUTH PUMEPHI KBaJPATHUHBIX (DYHKIIUHA
U3 peanbHON KU3HH, (PU3NKH, TEOMETPHUH.

Apm[memuuecmw U ceomempuuecKas npozpeccuu

° Pacno3naBath apI/I(l)MeTI/I"ICCKYIO 1 TCOMCTPUYCCKYHO IMPOTrpeCCUU MPU PAZHBIX crmocobax 3aaHus.
® BEIII0IHATE BRIUKMCIICHUS C UCIIOIBb30BAHUEM q)opMle N-20 4neHa apPI(l)Me’TI/I'{eCKOﬁ n FeOMeTpH‘lCCKOfI



MIPOrPECCHii, CyMMBI MIEPBBIX N YIEHOB.

* H300paxkaTs 4ieHBI OCIIENOBATENbHOCTH TOYKAMH Ha KOOPAWHATHOM MIOCKOCTH.

* Pemars 3amaun, CBA3aHHBIE C YUCIOBBIMU MTOCIEIOBATEILHOCTSIMH, B TOM YHCIIE 331a4U U3 PeaIbHON
KHU3HH (C UCTIONB30BAHNEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIHA).

OCOBEHHOCTHU N3YYEHUA KYPCA «AJITEBPBI» 7 — 9 KIIACCOB

YMK «Aunreopa» mist 7 — 9 knaccos FO. H. Makaperaesa, H. I'. Munmiok, K. U. Hemkosa, C. b.
CyBOpOBOI1 BKJIIOYAET:
pabourie mporpaMmsl;
yuebnuk «Maremaruka. Anredpa. 7kiaacey BOyMakHOU U 3JIEKTPOHHOM (opmax;
yuebnuk «Maremarrka. Anredpa.8kiacey BOyMakHOU U 3JIEKTPOHHOM (opmax;
yuebnuk «Maremaruka. Anredpa.9kiaccey BOyMakHOU U 3JIEKTPOHHOM (opmax;
METOANYECKOE TOCOOM IS YUUTEIIS;
JUNAKTUYECKUE MAaTEPUAIIB;
pabouue TeTpauu;
TEMATHYCCKUEC TECTHI,
KOHTPOJIBHBIC 1 CAMOCTOATEIILHBIC pa6OTbI.

Yuebuuku «Matematuk. Anrebpa. 7 kimaccy, «MatemaTtuka. Anredpa. 8 kimace» u «MaremaTuka.

Anrebpa. 9 xmace» FO. H. MakaperueBa, H. I'. Munmok, K. . HemkoBa, C. b. CyBopoBOii MO3BOJISIOT
00yJaTh MaTeMaTuke Ha 0a30BOM M MOBBIIIEHHOM YPOBHE.
B yueOHMKM BKIIIOUEH MaTepuas U3 CICAYIOIIMX (QyHIaMEHTAIbHBIX pa3lelioB: apudMeTnka, anredpa,
¢ynknuu. ConepkaHue MaTepHaia KaxJI0r0 W3 OJTHX pasJelioB PacKpbIBaeTCS MOCIEA0BATEIbHO,
COCTABIISISl COOTBETCTBYIOIIYIO COJIEPKATEITBHOMETOMYECKYIO JINHUIO. B yueOHUKe peann3yercs MpUHITHIT
cOaaHCHPOBAHHOTO Pa3BUTHA YKa3aHHBIX JJMHUN Kypca, X B3AUMOCBA3H U B3aUMOJIEHCTBHSI.

[IpeoOpazoBaHusi BBIPKEHHWI WCIONB3YIOTCS UISI PEIISHHs] HOBBIX 3aJa4 BBIYHCIHUTEIHFHOTO
Xapakrepa, Ui paclIupeHus: Kpyra pacCMaTprBaeMbIX YpaBHEHHH, a TaKKe JUIS UCCIeNOBaHUS (QyHKIINH.
Pemienvie ypaBHEHMI CBA3BIBACTCS C BBHIYUCICHUSMHU U TOXKICCTBEHHBIMU TPEOOPa30BaHIIMH, 8 TAKKE C
pPasTUYHBIMK 337adaMi (YHKIMOHAIBHOTO XapakTepa. CBOHCTBa (DYHKIWI SBISIFOTCA OMOPHBIMU TIPH
HCCIIEIOBAHUN YPaBHEHUW C OJHOM NMEPEMEHHOM U CHCTEM YpaBHEHUU C JIByMsI IEPEMEHHBIMHU, a TaKkKe
MpU CpaBHEHUM 3HAYEHUH BBIpaXX€HWU. braromaps B3aMMOCBS3M M B3aUMOJIEHCTBUIO COJIEPKATEIHHO-
METOIMYECKUX JIMHAWA CO3/MAl0TCA YCIOBHS JUIA YCBOGHHUS VYUYANIUMHCA TEOPUH W  OBJIAJCHUA
MaTeMaTHYECKIM armapaToM.

Peanm3oBanHbI B ydeOHHKE MOAXO K TOCTPOSHHUIO Kypca CIIOCOOCTBYET JINYHOCTHOMY Pa3BUTHIO
YYaImxcs, co3AaET YCIOBUS ISl OMpeAeTeHrs KaKIpIM U3 HUX MHAWBUIYAIbHON TPAEKTOPUN H3yUCHUS
kypca. Cucrema ympaXHEHHH B KaKIOM IyHKTE€ ydeOHMKAa HAYMHAETCd C MPOCTEHIINX 3aJaHui,
OYEpUYHMBAIONIMNX TOT MHHHMYM YMEHHH, 0e3 KOTOpPOro HEBO3MOXKHO JalibHeWIee H3y4eHHe Kypca.
PazoOpanHbie B y4eOHHKE aBTOPCKHE IMPHUMEPHI, TOIIAarOBOe HapacTaHUE TPYTHOCTH 3aJlaHHM, CKBO3HAS
JMUHUS yIPaKHEHUH U TMOBTOPEHUS — BCE 3TO CO3MAET MPEANOCHUIKH IS YCBOGHHS Kypca BCEMHU
YYIEHUKaMU.

B 10 e Bpems B TIoJIe 3peHUsT aBTOPOB TTOCTOSTHHO HAXOATCS YYaIecs, MPOSBIISIONINE HHTEPEC U
CKJIOHHOCTH K MaTeMaThKe. YCIOKHEHHBIE 33/IaHUs, BKIIOYEHHBIE B YHCIO OCHOBHBIX U
JOTIOTHUTENTFHBIX YIIPAKHEHUH K TJ1aBaM, B ITYHKTHI TON pyOpHKO#H «/[iIst Tex, KTO XO4eT 3HaTh OOIbIIIey,
B pazfen «3ajau MOBBIIIEHHON TPYAHOCTHY», CTUMYIUPYIOT YYaIUXCsl, UHTEPECYIOIINXCSI MaTeMaTHKOM,
K MOOWIJIM3aIlMM CBOWX CHJI JUIA Tiepexoia Ha OoJiee BBICOKYIO CTYIEHb B OBIQJICHUH MaTEpPHAIIOM.
JIM9HOCTHOMY pPAa3BUTHIO YYAIIMXCS CIIOCOOCTBYIOT TaKKe BKIIOUEHHBIH B YYeOHUK pasfen
«Mcropudeckne CBENEHUS» W TIPEACTABICHHBIE B HEKOTOPHIX IMYHKTaX CBEICHUS W3 KU3HH BEIHUKHX
yuéHbpix. (O3HaKOMJIGHHE C MaTepuajoM HCTOPHYECKOTO XapakTepa WrpaeT BaXKHYHO pOJIb B
(hopMUPOBAHUN MHPOBO33PEHHS YIAIIIXCS.

B xone m3ydyenus matepuana BeIpaOaThIBACTCSl YMEHHME y4YallMXCsl NMPUMEHSTH MOJEIU U CXEMBI,
3HaKW U CUMBOJIBL. Hanpumep, nepexouTs OT ONUCaHus peaibHOM CUTYallMH K YPaBHEHHIO, OT ()OPMYJIHI,
3ajaromeld (PyHKIHNIO, K COOTBETCTBYIOIIEMY IpaduueckoMy o0pasy U T. 1. BeipaboTke yMeHHS ydamuxcs
CTPOUTDH JIOTHUECKHE PacCy>KACHUS, ACNaTh BHIBOJBI CIIOCOOCTBYIOT BKIIOYEHHBIE B YUECOHUK 3aJaHHS C
mpoOJIeMHON MOCTAaHOBKOHM BOMpoOca: SIBJSIETCS JIM JAaHHOE PaBEHCTBO TOXKIECTBOM; HET JIM B 3ajade
JUIIHUX JaHHBIX U T. 1. B X0/e BBIMOMHEHN TaKUX YNPaKHEHWH IIKOJIBHUKH Y4aTcsl apryMEHTHPOBATh



CBOI OTBET, BECTH JIOKAa3aTEIbHBIC PACCYXKICHUS.

BritoueHue B y4eOHMK 3aiaHWil At pabOThl B IMapax M 3a/Ja4y-UCCICIOBAaHHUMA CIIOCOOCTBYET
(hopMUPOBAHUIO KOMMYHHKATHBHOW KOMIIETEHTHOCTH YYallMXCsA. 3aJaHus sl paboThl B mapax
HaIEIMBAIOT Y4YallUXCsS Ha COBMECTHOE COCTaBJICHHE IUIaHA PEIICHUS W B3aUMHYIO IPOBEPKY
MPABWJIBHOCTH €T0 BBITIOJHEHUS. 3a/1auM-UCCIICIOBAaHUS HAPABJICHBI HA COBMECTHYIO paboTy ydamuxcs
IIOJT PYKOBOJICTBOM yUUTeElls. B X07e X BBIMOIHEHUS! (POPMHUPYIOTCSI YMEHUS YUALTUXCS TPUCITYITHBATHCS
K MHCHUIO y‘II/ITeJ'DI, BCCTH IIOHUCK nyTn pCHICHI/ISI 3aauu 1moa €ro pyKOBOI[CTBOM B KOHTAKTEC C
OJHOKJIACCHUKAMH, JIeNaTh BEIBOALI M 0000IIECHHS.

TEMATHYECKOE IINTAHUPOBAHUE

TemaTHueckoe IIaHUPOBAHKE Peau3yeT OIUH U3 BO3MOXKHBIX TIOAXO0A0B K pacripeelleHHIO
M3y4aeMoro MaTepraa 1o yueOHO-MEeTOIUIEeCKOMY KOMIUIEKTY 110 alredpe, He HOCUT 00s3aTelIbHOro
XapakTepa U He UCKITI0YaeT BO3MOXKHOCTEH MHOTO paclpeeieHus cojlepKanus. B mprumepHoM
TEMaTHIECKOM TNITAHUPOBAHUH Pa3Jiesibl OCHOBHOI'O COZIEPKAHUS 0 anredpe pa3OMThI Ha TEMBI B
XPOHOJIOTHH UX U3YUYECHUS 10 COOTBETCTBYIOIIUM YUEOHHKAM.

Oco0eHHOCTBIO0 TPUMEPHOTO TEMATHUECKOT'0 TUITAHUPOBAHHUSI SABJISIETCS TO, YTO B HEM COIEPIKUTCS
OITMCAaHNE BO3MOXHBIX BUIOB JIESITEIBHOCTH YYalIUXCs B TIPOLIECCE YCBOGHHS COOTBETCTBYIOIIETO
COJIepIKaHUs, HAMPaBIICHHBIX HA JOCTH)KEHHE TIOCTABIICHHBIX 1IeNeii 00yueHus. ITO OpUEHTHPYET
YUUTENS HA YCHIICHHE JISSITETbHOCTHOTO TIOAX0/1a B 00yYeHNH, Ha OpPraHU3aluIo pa3HooO0pa3HOH y4eOHOI
JIeSTEIbHOCTH, OTBEYAIONICH COBPEMEHHBIM TICHXO0JIOTOTIeIArOT MY ECKIM BO33PEHUSIM, Ha UCTIOJIE30BaHHE
COBPEMEHHBIX TEXHOJIOTHIA.

TemaTndeckoe IIaHUPOBAHKE Kypca « Alredpay MPEeacTaBIeHO 3 4acoB B HEMEIO, YKa3aHHBIX B
[TpumepHoit paboueit mporpamme (He Meree 102 4 B TOx).



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IO I'OJJAM OBYYEHMUS)

7 kaacc (He meHee 102 y)

No Ha3zeanue pazoena (memot) Yucno OcHoesHoe codepicanue OcHogHble 6U0bl 0essmenbHOCHU 00YUaAOUUXCA
n\n Kypca uacos
1 Yucaa u BbIYUCTEHHS. 25 [TonsiTue pannoHanbHOTO YKcia. Apudmernueckue CucremMaTu3upoBaTh U 000ramarTh 3HAHUS 00

PanuoHaJbLHBIE YK CIa

ILCI\/'ICTBI/ISI C pallMOHaJIbHBIMHU YHCJIaMU.

CpaBHeHue, ynopsA0uMBaHie pallMOHAIBHBIX YHCES.

Crenenb ¢ HaTypaJbHBIM [TOKa3aTENEM.

Perenrie ocHOBHBIX 33124 Ha JPOOH, IPOLIEHTHI U3
peanbHON NMPAKTUKHU.

IIpu3Haky AenMMOCTH, Pa3IoKEHUE HA MHOXKUTEIN
HaTypaJIbHbIX YMCEIL.

Peanpusie 3aBucumoctu. [Ipsimas u oOpaTHas
MPONOPLIMOHAIIEHOCTH

OOBIKHOBEHHBIX U IECATUYHBIX IPOOSIX.

CpaBHUBATh U YNOPSI0YHBATH APOOH,

peoOpa3oBbIBas IPH HEOOXOJAUMOCTH JECATUYIHBIC IPOOH
B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B JIECATUYHBIC, B
YaCTHOCTH B OECKOHEUHYIO JIECATUIHYIO APOOb.
IpuMeHAaTH pa3HOOOPa3HbIE CIOCOOBLI H MPHEMBI
BbIYMCJIEHHUS] 3HAYEHUIl JPOOHBIX BbIPAKEHHH,

coliep Kammx OOBIKHOBEHHBIC U JIECSITHIHBIC APOOH:
3aMEHSTh TPH HEOOXOTUMOCTH IECATUIHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECTHYHOMN, IIPUBOINTH
BEIpaKeHHE K opMe, Hanboee yIo0HOM JUTsk BEIYUCIICHHH,
peoOpa3oBbIBATH IPOOHBIE BEIPAKECHUS HA YMHOXKEHUE U
JIeJIEHUE ECATHYHBIX APOOEH K NEHCTBHUSIM C LETBIMHI
YHUCIIaMHU.

IIpuBoauTh Ynca0BbIe U OYKBEHHbIE IPUMeEpPbI CTEIEHH
C HaTypaJbHBIM TIOKa3aTelneM, OOBSICHSS 3HAUCHHS
OCHOBAHUS CTENIEHH U TTOKa3aTeNs CTENeHH, HaXOAUTh
3HAYCHHSI CTEIeHEelH BrUIa an (@ — m000e parfmoHaIbHOE
YHUCIo, N — HaTypayibHOE Yrcio). [loHumMaTh cMbIch
3amucy OONBITNX YHCEN C MOMOIIBIO JECITHYHBIX APOOeH U
creneHer yrncna 10, MPUMEHSITh UX B PEaIbHBIX
CUTYaIUsX.

IIpuMeHATH IPU3HAKH IETUMOCTH, Pa3TIOKEHHE Ha
MHOYKUTENTN HATYPaIbHBIX YHCEI.

Pemarp 3aa4m Ha 9acCTH, IPOIEHTHI, TPOIOPIIHIH,
HaHAXOXJIEHHE APOOH (TIPOIEHTA) OT BETHYHUHBI U
BEIMYUHBI 110 e€ Ipodu (TIPOIIeHTY), APOOH (TIPOIIEHTA),
KOTOPBIN COCTABJISIET OJJHA BETUYHHA OT JAPYTOH.
IIpuBoauTh, pa3duparb, OLEHUBATDH PA3THUHBIC
peIeHus, 3aUCy PEIIeHUI TeKCTOBBIX 3a/ad.
Pacno3naBath M 00BSICHAITD, ONIMPASCh HA ONPENEICHHUS,
MIPSIMO TPOTIOPIIMOHAIEHBIE M 0OOPATHO TTPONOPIIHOHABHEIE
3aBUCHMOCTH MEXK]y BEJIMYNHAMU; MPUBOANUTH MPUMEPBI
9THX 3aBHCUMOCTEH M3 peaibHOr0 MUPA, U3 JPYTHX




Yy4eOHBIX MPEIMETOB.

PemaTh npakTHKO-OpHMEHTHPOBAHHBIE 3aJa4H Ha APOOH,
MPOLIEHTHI, PSIMYIO U 00paTHYIO MPONOPLXOHATIBHOCTH,
IPONOPIMH

Auaredpaunyeckue 27 BykBennsbie Beipaxkenus. [lepemennsie. JJonyctumbie | OBJageTh anreOpandeckoi TEpPMUHOIOTHEH U
BbIpAKeHHSA 3HaueHUs nepeMeHHbIX. DopMyIIbL. CHUMBOJIUKOW, MPUMEHATD €€ B IIPOIIECCE OCBOCHMUS
[Ipeobpa3zoBanre OyKBEHHBIX BBIPaXKEHUH, yueOHOro Marepuania.
packpbITHE CKOOOK M MpUBEICHHE TTOJOOHBIX HaxoauTts 3HaueHNs] OyKBEHHBIX BBHIPaKEHHI TIPU
CJlaraeMplIX. 3aJJaHHBIX 3HAYCHUSIX OYKB; BBIIONHATH BBIYMCICHHS 10
CBoiicTBa CTENEHH C HATYPATbHBIM IIOKa3aTeIEM. bopmynam.
Mmuorowiensl. ClioxeHHe, BbIUUTaHUE, YMHOKEHUE BbInoaHATH npeoOpa3oBaHus EJIOr0 BEIPAXKEHUS B
MHOTOWIeHOB. DOpMYIIBI COKPAIIEHHOT O MHOT'OWICH TPUBEICHHEM MOI00HBIX CIaracMbIX,
YMHOXKeHUs. PaznoxeHrne MHOrOWIeHOB Ha PacCKpBITHEM CKOOOK.
MHOXHUTEIH BbINOIHATE YMHOXEHHE OJHOUYWIEHA HA MHOTOUIEH U
MHOTOYJIEHA HA MHOTO4JIEH, MPUMEHATh (hOPMYIIBI
KBaJIpaTa CyMMBbI B KBaJparta pasHoCTH. OcylecTBIATh
pa3ioKeHne MHOTOWIEHOB Ha MHOYKUTEH ITyTEM
BBIHECEHUS 33 CKOOKH OOIIEro MHOXHUTENS, TPUMEHEHUS
(dhopMyIIbl Pa3HOCTH KBAJAPaTOB, (HOPMYJI COKPAIIEHHOTO
yMHOxeHUs. IIpuMeHATh peoOpa3oBaHie MHOTOWIEHOB
JUISL PEILICHUS PAa3JInYHBIX 3a/1a4 U3 MAaTEMAaTUKU, CMEKHBIX
IIPEAMETOB, U3 PEabHOM MPAKTUKU. 3HAKOMHUTLCH €
HCTOPMEil pa3BUTH MAaTEMATUKU
YpaBHenus u HepaBeHcTBa | 20 YpaBHeHue, mpaBuiIa MpeoOpa3oBaHus yYpaBHEHMS, Pemars nuHelHOE ypaBHEHUE C OJJHOM TIEpEeMEHHOMH,
PaBHOCUJIBHOCTH YPaBHEHHH. NpMMeHsIs IPABUJIA [IEPEX0/ia OT UCXOIHOI'0 YPAaBHEHUS K
JluneitHoe ypaBHEHHE ¢ OIHON IEPEMEHHOM, PaBHOCHIIBHOMY €My 0oJiee IpoCcToro BUA.
pelIeHNe TUHEHHBIX ypaBHEHUN. Penienue 3aaa4 ¢ IIpoBepATs, sIBISETCA I KOHKPETHOE YUCIIO KOPHEM
IIOMOIbIO YPaBHEHHH. YpaBHEHUS.
JluneitHoe ypaBHeHUE ¢ AByMs epeMeHHbIMU U ero | Ilog0OupaTs npuMepsbl ap 4Kce, sIBISIOIUXCS
rpaduk. pellIeHneM JTUHEHHOT0 YpaBHEHHUS C ABYMS NIEPEMEHHBIMHU.
CucreMa IByX JJUHEHHBIX YPABHEHUU C IBYMsI CTpouTs B KOOPAMHATHON TIIOCKOCTH TpaduK TMHEHHOTO
[IepEMEHHBIMHU. YPaBHEHUS C IBYMS IIEPEMEHHBIMHU; MOIb3YSCh IPpauKoM,
Pemenne cucrem ypaBHeHHH criocoOoM NPMBOJMTH NPUMePbI PEIICHNS ypaBHEHUSI.
MTOJCTAHOBKH U CIIOCOOOM CIIOXKEHHUS HaxoauTs pemieHue cucTeMbl ABYX JIMHEHHBIX YpaBHEHHM
C IByMs IIEpPEMEHHBIMH.
CocTaBJIsITh U pelIaTh yPaBHEHUE UM CHCTEMY
YpaBHEHUH 110 YCIOBUIO 3a7a4l, HHTEPIPETHPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 3a/1a4M IOy EHHBIH
pe3yabTaT
Koopannars! n rpagukn. 24 Koopaunara Touku Ha npsmoit. UncnoBeie M300pakaTh Ha KOOPIMHATHON IPSIMOM TOUKH,

DyHKIUU

MIPOMCIKYTKH. Paccrosiaue MCXKAY ABYMS TOUKAMU

COOTBCTCTBYHOINUC 3aIaHHBIM KOOpJIMHATAM, JIYy4H,




KOOPJAUHATHOM IPSIMOH.

[IpsiMoyronpHas cucTema KOOpIUHAT Ha MIIOCKOCTH.
[Ipumeps! rpadukoB, 3a1aHHBIX popMynamu. UTeHue
rpaMKOB peanbHbIX 3aBHCUMOCTEH.

[oustre pynkunu. I'padux Gpynkuuu. ColicTa
GbyHKUIHH.

Jluneitnas ¢pynkuus. [loctpoenue rpaduka
TUHEHHON QYyHKIHH.

I'paduk pynkumu y = \x\.

OTPE3KH, HHTEPBAJIbI; 3aIMCHIBATH X HA alNre0pandeckoM
SI3BIKE.

OTMe4yaTh B KOOPANHATHOM MJIIOCKOCTH TOUYKH 110
3aJJaHHBIM KOOpJMHATAaM; CTPOUTH TPa(UKN HECIIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (OPMYJIAMH, B TOM YHCJIE C
noMouipio nuhpoBeIX Jaboparopuii. [IpuMeHATDH, H3y4YaTh
NpeuMYyLIeCTBA, MHTEPNPETUPOBATH TpauuecKuit
croco0 IpeCTaBIICHNS M aHAIM3a pa3Hoo0pa3Hon
JKU3HEHHOW WH(pOPMAIIHH.

OcBauBath MOHTHE (YHKIINH, OBJIAACBATh
(bYHKIIMOHATBHON TEPMUHOIOTHEH.

Pacnio3naBats JiHeiHY0 QyHKIH0O Y = KX + D, onuceiBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3HAUCHUH KODPPHUIINEHTOB
Kub.

Crtpoutb rpaduKu JUHEHHOW GYHKIUU U HYHKITUH

y = |x].

Hcnonb3oBaTh HUGPOBBIE PECYPCHI TSI TOCTPOCHUS
rpadukoB GYHKIUH 1 U3ydeHHUS UX CBOMCTB. [IpuBOIUTHL
MIPUMEPHI JIMHEWHBIX 3aBUCUMOCTEH B peallbHBIX MpoIieccax
U SIBJICHHSIX

5 IloBTOpeHMe U 0000IIeHHE | 6 [ToBTOpEHNE OCHOBHBIX MOHITHI U METONOB Kypca 7 | BriOMpaTh, MpUMEHATH OLIEHUBATH CIIOCOOBI
KJ1acca, 00001eHr e 3HAHUMA CpaBHEHUS YKCENl, BEIYUCIICHUH, IpeoOpa30BaHUMA
BBIPAXXEHUM, pEIIEHUS YpaBHEHUH.
OcymecTBIsATh CAMOKOHTPOJb BBHITTOTHSAEMBIX TEHCTBHIA U
CaMOIIPOBEPKY pe3yiabTaTa BRIYHCICHHUN, TPeo0pa3oBaHuH,
MTOCTPOCHU.
Pemats 3amaun U3 peasbHON KU3HU, TPUMEHATh
MaTeMaTH4YeCKHe 3HaHUS IS PEIIeHNs 3a/1a4 U3 JPYTUX
MIPEMETOB.
Pematp TexcToBbI€ 337291, CPAaBHUBATH, BEIOUPATH
CrocoOBI penIeHus 3a1a9u
OBUIEE KOJIMYECTBO 102
YACOB 11O TPOI'PAMME
8 kiacc (He menee 102 v)
Ne Haszeanue pazoena (memoi) Yucno Ocnognoe cooepiricanue OcHognbie 6uObl OeamenbHOCHU 00yUAIOULUXCA
n\n Kypca uacos
1 Yucja ¥ BbIYHCIIEHHS. 15 KsanpatHslii kopens u3 uncna. [lonsitue 00 DopMynMpoBaTH ONpPEACIeHUE KBaIPaTHOIO KOPHS U3

KBagpaTrHble KOpHH

HppanroHaJIbHOM YUCIIC. IIGCSITI/ILIHLIG HpI/I6J'II/I)K€HI/I$I

qucia, apI/I(l)MeTI/I'-ICCKOFO KBaJApPaTHOI'O KOPHS. HpI/IMCHHTL




HApPaLMOHATIbHBIX YHCEIL.
[eiictBurenbHble yncna. CpaBHEHUE 1EHCTBUTENBHBIX
YUCElL

Apumerndecknii KBaApaTHBIA KOPEHB.

VpaBHeHue Buja X = a.

CBoiicTBa apr(METHUECKUX KBAAPATHBIX KOPHEH.
[IpeoOpazoBaHue YUCIIOBBIX BBIPAKEHHUIHA,
COJZIEPKAILUX KBAIPaTHbIE KOPHU

oTepalfio U3BJIEUEHNS KBaIpaTHOTO KOPHSI U3 YKCIa,
UCIIONB3YSI TPH HEOOXOANMOCTH KaJIbKYJISTOP.

OneHnBaTh KBaJpaTHBIE KOPHU LETBIMHA YUCIIAMHU U
ECSITHYHBIMU JPOOSIMU.

CpaBHUBATH M YNIOPSA0YMBATD PallIOHAIBHbIE U
MppaIMoHaNbHbIE YUCIIa, 3a1CaHHBIE C TIOMOIIbIO
KBaJPaTHBIX KOPHEH.

Hccne1oBaTh ypaBHEHHE X = g, HAXOAUTh TOYHbIE U
npubIkEHHBIE KOpHU TIpH a > 0.

HccnenoBarh cBOMCTBA KBAPATHBIX KOPHEH, IPOBOIA
YHUCIIOBBIE 3KCTIEPUMEHTHI C HCIOIb30BaHHEM KaJIbKYISATOpa
(xommBIOTEpA).

Jloxa3pIBaTh CBOWCTBA apUPMETHUECKUX KBAJAPATHBIX
KOpHEW; MPUMEHSTh UX JUTS TPeoOpa30BaHMUs BBIPAXKEHUH.
BbInoaHATH NpeoOpa3oBaHus BHIPAKEHH, COAEPIKAIINX
KBaJIpaTHbIE KOpHU. BbIpaxxaTh rmepeMeHHbIe U3
TEOMETPUIECKUX U PUBHIECKUX (HOPMYIL.

BoruucsiTh 3HaYEHUS BbIPAXKEHUN, COIEpIKAIINUX
KBaJ[paTHbIE KOPHU, UCIIOJb3Ys IPU HEOOXOAUMOCTH
KaJIIbKYJISATOP.

Hcnonp3oBaTh B XO€ PEIIEHUS 3a1a4 dJIEMEHTapHBIE
IIPEACTABIIEHHS], CBA3AHHbIEC C IPUOIMKEHHBIMU 3HAUCHUSIMHI
BEJIMYHH.

3HAKOMMTBCS ¢ MCTOpPHU el Pa3BUTHS MATEMaTHKU

Yucya ¥ BbIYHCTICHHUS.
CreneHp ¢ HeJbIM
nmoKasarejem

CrereHb ¢ 1enpIM MokazaTenieM. CTaHIapTHAsS 3aIHCh
gmcna. Pazmepsr 00beKTOB OKpYy»Karommero Mupa (ot
3JIEMEHTAPHBIX YaCTHI] 10 KOCMHYECKAX 0OBEKTOB),
JUTATEIIEHOCTH MIPOIECCOB B OKPYKAOIIEM MHPE.
CBOICTBa CTEIEHM C LIEIIBIM II0Ka3aTelIeM

@DopMyJIHPOBATH ONpeaeIeHue CTENEHH C [ENTbIM
ITOKa3aTejIeM.

IpencTaBasaTh 3aMUCh OONBITNX U MAJBIX YHCEN B
cTanaapTHOM Bujae. CpaBHUBATH YHCIIA ¥ BETUIUHBL,
3aMMCaHHbIC C UCIoab30BanueM cTenenn 10. Mcnoab3o0BaTh
3anuch YUCe B CTAHAPTHOM BUJE JUTSA BBHIPAXKECHUS
pa3MepoB 00BEKTOB, JITUTETHLHOCTH ITPOIIECCOB B
OKPY’KarOI[EM MHPE.

DopMyTUPOBATH, 3aNIMCHIBATH B CHMBOJINYECKOil (hopme
Y WJLTIOCTPHPOBATH MPUMePaMH CBOWCTBA CTEIIEHU C
LIEJIBIM TTOKA3aTEIeM.

IIpuMeHATH CBOWCTBA CTEIICHU /IS IPEOOpa3OBaHUS
BBIPAXKEHUN, COJIEPKAILUX CTEIIECHHU C LIEIBbIM ITOKa3aTeNeM.
BbINoJHATH AeHCTBUS ¢ YHCIaMH, 3alTMCAHHBIMU B




CTaH/IapTHOM BUjie (YMHOXKCHUE, JCICHHE, BO3BEICHHUE B
CTCIICHB)

Aaredpanyeckue S KBagpatnslil Tpéxunen. Pa3noxkenune kBaapaTHOTo Pacno3naBaTh KBaJgpaTHBIA TPEXUJIEH, yCTaHABIMBATh
BbIpaxenus. KBagpaTHbiii TpEXUsieHa Ha MHOKUTENU BO3MOKHOCTB €r0 pa3joKeHHsI HA MHOKHUTENH.
TPEéXUJIeH PackiaabiBaTh Ha MHOMKUTEIM KBAJIPATHBIA TPEXWIEH C
HEOTPHUIATENbHBIM JUCKPUMHHAHTOM
Aaredpaunyeckue 15 AnreOpandeckast 1poob. JlomycTUMbIe 3HAYEHUS 3anuceIBaTh anredpanyeckue Beipakenus. Haxoantb
BbIpAKeHH . NepEeMEHHBIX, BXOISIINX B aNreOpanvecKue 00JIaCTh OIpe/eNIeHNs] PAlMOHAIBHOTO BBIPAXKEHUSI.
Aaredpaunyeckasi Apodb BbIpaxkeHrsa. OCHOBHOE CBOWCTBO anredpanyeckon BbINOIHATH YUCIIOBBIE TOACTAHOBKU U BHIMMCIATH
npodu. CokpaiiieHue ApoOeit. 3HauYeHHE APOOU, B TOM YHUCIIC C IIOMOIIbIO KaJIbKY/IsSTOpa.
CrnoxeHue, BbIUNTaHUE, YMHOXKEHHE U JIETICHHE D opMyJIHPOBATH OCHOBHOE CBOWCTBO alredpanyecKoi
anredpaundeckux apooeii. [Ipeodpa3oBanue JIpo0Y U MPUMEHSITH €ro JJjis IpeoOpa3oBaHust IpoOeH.
BBIPAKEHH, COAep KaIInX ajaredpandeckue Apoou BbInoaHATh AelicTBUSA ¢ anredpandecKuMH APOOSIMH.
IIpumenaTs mpeoOpa3oBaHMs BRIPAKEHHUN IS PEIICHNS
3asa4. Beipaxkath nepemennsle u3 Gopmyn (GU3NIECKUX,
TeOMETPUYECKUX, ONMCBHIBAIONINX OBITOBBIC CHTYAITHH )
YpaBHeHust U 15 KBanparnoe ypaBHeHnue. Henonnoe kBagpatHoe PacnosHaBaTh KBaJpaTHbIE YPABHEHUS.
HepaBeHcTBa. KBagpatHble ypaBHEHHUE. 3anucbiBaTh GopMyJIy KOpHEI KBaJIpaTHOTO YpaBHEHMUS,;
YPaBHeHUs! dopmyia KOpHEl KBaJpaTHOro ypaBHeHUs. Teopema | pemiaTb KBaApaTHbICe YPABHEHHMS —
Buera. HIOJIHbIE U HEIIOJHEIE.
Periennie ypaBHEHUN, CBOJSALIMXCS K KBaAPATHBIM. IIpoBoauTh NMpocTeiilue uccjaeI0BAHUA KBAJIPATHBIX
IIpocreiimme npoOHO-paoHaIBHBIC YPABHEHHS. YpaBHEHUH.
Pemenne TekcTOBBIX 3a7a4 C IOMOLIBIO KBapaTHBIX | PemiaTrs ypaBHeHMs, CBOISIIUECS K KBaPAaTHBIM, C
YpaBHEHHMI MTOMOIITBIO TTPe0Opa30BaHMN U 3aMEHOH TIepEeMEHHOM.
Ha6/ro0aTh 1 aHATU3MPOBATH CBSI3b MEXAY KOPHSIMH U
K03 pUIIMEeHTaMN KBaJJPaTHOTO YPaBHEHHUS.
®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO
TEOpeMy, IPUMEHSATh 3TU TEOPEMBI JJIs PELLICHUs 3a1ad.
Pemiath TeKCTOBBIE 321a4H aNTEOpPaNIECKUM CIIOCOOOM:
NEPEXOIUTh OT CIOBECHON (POPMYIUPOBKH YCIOBHUS 331a4UH
K anreOpanveckoi MOAENU MyTEM COCTaBIICHHS ypaBHEHUS;
pelaTb COCTaBJICHHOE ypaBHEHUE; HHTEPIPETUPOBATD
pe3ynbTaT. 3HAKOMMTBHCSI € MCTOPH el pa3BUTHUS anredpbl
YpaBHeHus u 13 JIuneiiHOE ypaBHEHUE C IBYMS [IEPEMEHHBIMH, €TI0 Pacno3naBarth nuHEHbIC ypaBHEHUS C IBYMS
HepPaBeHCTBA. Cucrembl rpauK, IpUMepsl PEIeHHs] YpaBHEHUH B LIEIbIX NepEeMEHHBIMH.
YPaBHEHHUH YUCIIAX. CtpouTh rpaduKy JIMHEHHBIX YpPaBHEHHUH, B TOM YHUCIIE

Pemenne cucreM AByX TMHEWHBIX YpPaBHEHHH C ABYMS
nepeMeHHbIMU. [IpuMeps! penenns cucteM

HCI0JIB3Yys HH(POBBIE pecypcehl.
PazimuaTh napajuielbHbIE U NIepeceKarouyiecs MpsMbIE 110




HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.
I'padmueckas uHTEpIIpETAIUs YPABHEHUS C IBYMS
TIEPEMEHHBIMU U CUCTEM YPABHEHUM C ABYMS
MEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM
ypaBHEHUI

UX YPaBHEHUSIM.
Pemats cucreMsl IByX JINHEUHBIX YPABHEHUH C IByMS
[IEPEMEHHBIMU ITOACTAHOBKON U CIOXKECHUEM.

PemaTs npocreimme CUCTEMBI, B KOTOPBIX OIHO U3
YPaBHEHUH HE SIBJISIETCS JIMHEHHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPIPETALUIO PELLICHU
YpaBHEHUS C ABYMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUH C
JIByMS IIEPEMEHHBIMH.

PemaTh TeKCTOBBIE 321a4M UITCOpAUIECKHM CIIOCOOOM

YpaBHeHust 12 HucnoBble HEPABEHCTBA U UX CBOMcTBAa. HepaBeHcTBO | POPMYJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
HEepaBeHCTBA. C OJIHOU nepeMeHHOU. JInHeiiHble HepaBEeHCTBA C WJUTFOCTPUPOBATh UX HA KOOPAMHATHON ITPSIMOM,
HepaBencTBa OITHOI TIepeMeHHOH 1 ux pemieHne. CHCTEeMBI JA0KAa3bIBATH aNTeOpanvIecK.
JIMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM U UX IIpumMeHATH CBOIiCTBA HEPABEHCTB B XO/€ PELICHUS 3a]1a4.
pelenue. PemraTh nuHeiiHbIe HEPABEHCTBA C OJHOW IEPEMEHHOM,
N3obpakeHne perenns TMHEHHOT0 HEPaBEHCTBA M UX | N300pakaTh pelIeHne HepaBEHCTBA Ha YUCIIOBON MIPSIMOM.
CUCTEM Ha YHCJIOBOMU MPSAMOU Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, H300paxaTh
pELIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM IPSIMOM
@ynknuu. OCHOBHbIE S [onstue ¢pynkmun. O6MacTh OnpeneneHus u Hcnoab30BaTh QYHKIIMOHATHEHYIO TEPMUHOJIOTHIO U
MOHSTHS MHOKECTBO 3HaueHu# (PpyHKIuH. CriocoOb! 3aJaHus CHMBOJIMKY.
(yHKITHI. BbIuuciATh 3HAYeHUA QYHKIIMH, 3a1aHHBIX OopMyIaMu
I'paduk pyrkun. CroiicTBa PYHKIUH, UX (TIpu HEOOX OMUMOCTH UCIIONBE30BATh KAIBKYIIATOD);
oToOpakeHue Ha Tpaduke COCTABJISATH TAOJMIBI 3HAYEHH I
(GyHKIH.
Ctpouts no Toukam rpapuku Gpyakmnuii. OnucsIBaTh
cBoiicTBa (QyHKIIMU HAa OCHOBE €€ TpaduIeckoro
MIpeICTaBICHUSI.
Hcnoap3oBaTh GyHKIHOHAIEHYIO TEPMHHOJIOTHIO U
CHMBOJINKY.
HccnenoBats mpuMeps! Tpa(UKoB, OTPAXKAIOIIUX pealbHbIE
TporieccHl u siBieHus. [IpuBOAMTH MPpUMePHI MTPOIECCOB U
SIBJICHUW C 3aJaHHBIMU CBOMCTBAMH.
Hcnonap3oBaTh KOMNBIOTEPHBIE MPOTPAMMBbI JIJIS
MOCTpOeHUs rpauKoB (PYHKITHIT ¥ U3YUEHHS NX CBOWCTB
9 Urenue u noctpoenue rpadukos GpyHkiwii. [Ipumepst

dyukuuu. Yucnopbie
bynxkuun

rpadukoB (GYHKIMH, OTpaKarOIIUX pealbHbIe
MIPOLIECCHI.

OyHKIMH, ONUCHIBAIOLINE IPSMYIO U 00paTHYIO
MIPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX Tpa(uKu.

Haxoants ¢ mnomombio rpaduka QyHKIMN 3HAUYSHHUE
OJHOH M3 pacCMaTPUBAEMBIX BEIWYHMH 10 3HAYECHHUIO JPYTOil.
B HecnoXXHBIX ciiydasx BbIpa:kaTh (popmyJioi
3aBHCHMOCTB MEXAY BEITMUYNHAMMU.

OnuceIBaTh XapakTep U3MEHEHUS OJHON BEINYMHBI B




lNunepbouna.

I'paduk GpyHkumm y = x°,

dysxkupn y =x% y = x>,y = \/x, y = |x|; rpadudeckoe
pellieHne YpaBHEHUM U CUCTEM YPaBHEHUM

3aBUCUMOCTH OT U3MEHEHUS IPYTrOM.

Pacno3naBarp Buabl n3ydaeMbix GyHkuuil. [lokaspiBaTh
CXeMATHY€eCKH ITOJIOKEHUE Ha KOOPAUHATHON INIOCKOCTH
rpadukos pyHKumit Buma: y =32 y =x3 y = Vx,, y = |x]|
Hcnoan3oBarh pyHKIUOHAIBHO-TPaduIecKHE
NPEeACTABJICHHS Ul PELICHUS U UCCIIEI0BAHNS YPaBHEHHUM
u cucreM ypaBHeHui. IlpumeHsaTh uuppoBbie pecypebl
JUIsl HocTpoeHus rpadukoB QyHKIUH

10 IloBTOpEHMe M 00001IeHUE 6 [ToBTOpPEHME OCHOBHBIX IMOHATHI U METOIOB KypcoB 7 | BbIOMpaTh, NPUMEHSATH, OLIECHUBAThH CIOCOObI
u 8 KiaccoB, 0000IIeHe 3HAHUI CpaBHEHHS YHCeNl, BBIYMCIICHHH, TpeoOpa3oBaHmit
BBIPAKECHUM, PEILICHUS YpaBHEHUI.
OcynecTBJIATH CAMOKOHTPOJb BBIOIHIEMBIX ACHCTBUH U
CaMOTIPOBEPKY pe3yiIbTaTa BEIYUCICHUH, MpeoOpa3oOBaHUM,
IIOCTPOEHUI.
Pemath 3agaum u3 peanbHOI )KU3HU, IPUMEHSATH
MaTeMaTHYeCKHe 3HaHUA IS PEIIeHns 3a/1a4 U3 JPYTUX
MPEIMETOB.
Pemath TekcTOBBIE 321a4H, CPABHUBATH, BHIOUPATH
cnoco0bl PenIeHNs 3a/1a4H
OBUIEE KOJIMYECTBO 102
YACOB 110 ITPOI'PAMME
9 kaacc (He meHee 102 1)
Ne Haszeanue pazoena (memut) Yucno OcHosnoe codepicanue OcHogHble U0l OeAmMeTbHOCHU 00YUAIOUUXCA
n\n Kypca uacos
1 Yucaa v BoIYUCIEHHS. 9 PannonansHbIe Ynca, UppAIMOHATBHBIE YHCTIA, PazBuBaTh npeacTaBJieHus O YACIaX: OT MHOXECTBA

JeiicTBUTEJbHBIE YN CIA

KOHEUYHBIE U OECKOHEUHBIE JECATUIHBIC IPOOH.
MHOXeCTBO ACHCTBUTEIILHBIX YHCEIT,
JIeCTBUTENBHBIC YHCIIa KAaK OECKOHCUHBIEC
JecATHYHBIE Tpo0u. B3auMHO 0THO3HAYHOE
COOTBETCTBHE MKy MHOKECTBOM J€HCTBUTEIHLHBIX
YHUCe]  MHOXKECTBOM TOUYEK KOOPJAUHATHOW MIPSIMOH.
CpaBHeHHe AeWCTBUTENBHBIX YHCEI, apu(MeTHIecKue
JIEUCTBUSA C ICHCTBUTCIIBHBIMU YHCIAMU.
[TpubmnkéHHOE 3HaUeHNE BETUYHHBI, TOYHOCTh
MpUOIKEHUSL.

Oxpyrnenue uucen. [Ipuknka u oreHKa pe3yabTaToB

HATYPaJIBHBIX YMCEN 0 MHOXKECTBA JEUCTBUTENFHBIX YHCEIL.
O3HaKOMUTBCSI C BOSMOXXHOCTBIO TTPEICTABICHUS
JIEMCTBUTEILHOIO YHCJIa KaK OECKOHEYHOH JeCATHYHOM
JIpoOHr, MPUMEHATD ECSITHYHBIC TPUOIIKEHUS
paIiOHATBHBIX U HPPALMOHATBHBIX YHCEI.

HN300pakaTh NeliCTBUTENBHBIE YMCIa TOUKAMHU
KOOPJMHATHOU MPSAMOIA.

3anuceiBaTh, CPABHUBATH U YIOPSA0YNBATH
JIEUCTBUTENLHBIE YHCIIA.

BoInoaHsATh, couerasi yCTHbIE U MMCbMEHHBIE TPUEMBI,
apudmeTnyeckue 1elCTBUS C PAllMOHAIBHBIMU YHCIAMU;




BBIYHCIICHUN

HAXOAUTH 3HAYCHUSACTEIICHEN C LIEJIbIMU [10KA3ATEISAMH U
KOPHEH; BBIYUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKECHUN.
IHonyuynTs npeaAcTaBICHHE O 3HAUYMMOCTHU JCHCTBUTEIBHBIX
YHCell B IPAKTUYECKON IEATENbHOCTH YEJIOBEKA.
AHAJIM3UPOBATH H J€J1aTh BLIBOABI O TOYHOCTH
NpUOIKEHHST ISHCTBUTENFHOTO YMCIIa IPU PEIlIeHUH 3a1a4.
OkpyriaaThb AeHCTBUTENbHBIC YHCIA, BHINOJIHIATH
NPUKUAKY Pe3ybTaTa BEIYACICHUN, OLEHKY 3HAYCHUI
YUCIIOBBIX BBIPAXEHUI.

3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHS MaTEMaTHKU

YpaBHeHus u 14 JIuneitnoe ypaBHeHue. Pemienue ypaBHeHHI, OcBanBarth, 3aIOMMHATH U IPUMEHATH IrpadpuyecKue
HEPaBEHCTBA. YPaBHEHHS € CBOJISIIMXCS K JIMHEHHBIM. METO/BbI IIPY PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
O/IHOM MmepeMeHHOoit KBanpatHoe ypaBHeHue. Pelienue ypaBHEHUH, CHCTEM.
CBOJIIIMXCS K KBaJpaTHbIM. bukBanpaTHble Pacno3naBarhp nensie u ApoOHBIE ypaBHeHUs. Pemath
YpaBHEHMUSI. JINHeHbIe U KBAJAPATHbIC YPABHEHUS, YDABHEHMUS,
[Ipumeps! penieHnst ypaBHEHUH TpeTbel U 4eTBEPTON | CBOIAIIMECS K HUM, pocTeire ApoOHO-pallMOHAIbHbIE
CTEIEHEN pa3yIoKEHNEM Ha MHOXKUTENH. YpaBHEHHUSI.
Pemenne npoOHO-paliMOHaIBHBIX YPABHEHUH. IIpeanaraTe BO3MOXHBIE CIIOCOOBI PEILIEHUS TEKCTOBBIX
Pemenne TekcToBbIX 3aau anredpanueckuM METOJIOM | 3a/1a4, 00Cy:KAaTh HX U PelIaTh TEKCTOBbIE 3a1a4l
pa3HbBIMU clI0cO0aMU. 3HAKOMHUTLCSI ¢ HCTOPHeil pa3BUTUS
MaTEMATHKH
YpaBHeHus u 14 JIuHeliHOe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U er0 | OcBaMBaTh M MPUMEHATDH MTPUEMBI PEILIEHUS] CUCTEMBI JIBYX
HepaBeHcTBa. CHcTeMBbl rpagux. JIMHEWHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMH U CUCTEMBI
YPaBHEHHH Cuctema IByX JTUHEHHBIX ypaBHEHUH ¢ ABYMsI JIBYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISIETCSA
IepeMeHHbIMU U e€ penieHue. Pemenne cucreM nByx | JuHEHHBbIM. McnmoJib3oBaTh (QyHKIMOHATIBHO-TPadUUECKIe
YPaBHEHUH, OHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — | MPEICTABICHUS IJIs PellleHUs M MCCIeJOBAHUA YPABHEHUI
BTOPOM CTEHEHHU. U CHUCTEM.
I'paduueckas uHTEpIpETALMSI CUCTEMBI YPABHEHUN C | AHAJIM3MPOBATH TEKCTHI 33124, pelIaTh UX
JIBYMs IEPEMEHHBIMH. anreOpanvdecKuM CocoOOM: MepexoAuTh OT CIOBECHON
Pemenne TekcTOBBIX 3aa4 anredpanueckum (bOopMyIUPOBKH YCIOBUSA 3a7a4H K aJIreOpandecKoil MOAENn
CIocoboM ITyTEM COCTABJIEHUS CCTEMBI ypPaBHEHHI; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHEHUI; HHTEPIPETHPOBATH
pe3ymbTar.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTUS MaTEMATHKU
YpaBHeHnust " 16 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Ywurarts, 3aIMCBIBATh, IOHHMATh, HHTEPIPETHPOBATH
HEepaBeHCTBA. JIunelinble HEPaBEHCTBA C OTHOM NEPEMEHHON U UX HEPABEHCTBA; UCIIOJIb30BATh CHMBOJIUKY U TEPMUHOJIOTUIO.
HepagBenctBa peLicHue. BbInoJiHATH TpeoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATH

CucreMbl JIMHEWHBIX HEPABEHCTB C OJTHOU

JJIsL HpeO6pa3OBaHI/I$[ CBOMCTBA YHCIIOBBIX HCPABCHCTB.




HepeMeHHOﬁ " UX PCHICHUC.

KBaﬂpaTHLIe HEPABCHCTBA U UX PCIICHUC.
Fpa(bnquKaﬂ HUHTEpHIpCTalvd HEPABCHCTB U CUCTEM
HEPABCHCTB C ABYMs NIEPECMCHHBIMHA

PacniozHaBaTh JIMHENHBIE U KBaJApaTHbIE HEPABEHCTBA.
Pemiarb nuHeElHbIE HEPABEHCTBA, CUCTEMbI JINHEWHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAOIINX
KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATh
noyydeHHbIe petieHus. U300paxkarh perieHrue HepaBeHCTBA
Y CHCTEMbl HEPABEHCTB HA YHUCIIOBOM MPSAMOM, 3alIUCHIBATH
peLIEeHrE C TOMOIIbI0 CHMBOJIOB.

Pemarh kBajipaTHbIC HEPABCHCTBA, UCIIONB3Ys IpaduIecKue
MIPEACTABJICHHUS.

OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PEIICHUH
pa3IMYHbBIX 33/1a4, B TOM YUCJE NPAKTUKOOPHUEHTUPOBAHHBIX

DyHKIHH 16 KeaapaTtuunas ¢pynkuus, € rpad)uk U CBOWCTBA. Pacno3naBarhb BUbI H3y4aeMbIX (DYHKITHI;
IMTapabosa, KOOpAMHATHI BEPIIMHBI MApadoJIbl, OCh WIKCTPHPOBATH CXEMATHYECKH, 00bSICHITH
CUMMETPHH 11apadoIbl. pacronoxeHue Ha KOOPANHATHOH MIIOCKOCTH IpadrKoB
CreneHnble (YHKLMH C HATypaIbHbIMA IoKasaTensmu| QYHKUMI Bija: y = KX,y =kx + b, y = k/x,
2 u 3, ux rpaQuKu U CBOKCTBA. y=ax, y=ad,y=vx,y=|x| B saBucumoctn ot
Tpadurn dymiuuit: y = kx, y =kx + b, y = k/x, 3Ha4YEHUH KOd((UIINEHTOB; OMUCHIBATH UX CBOWCTBA.
y=ad y=ady=vx y=x Pacno3HaBarh KBaJIpaTHUHYIO QYHKIHIO IO (OPMYJIE.
IMpuBoanTHL MpUMeEPHI KBAJPATHYHBIX 3aBUCHMOCTEN U3
peaybHOM KU3HH, PUIUKH, TCOMETPHH.
BrisiBasiTh 1 060011aTE 0COOCHHOCTH Tpaduka
KBaJpaTUYHOM QyHKIMHU Y = ax? + bx + c.
CTpouTh U N300paKaTh CXeMaTHYECKH TpadUKH
KBaJ[paTHYHBIX QYHKIUH, 3a1aHHBIX (OPMyJIaMH BHIA
y=axt,y=a+qy=ax+p)y=a+bx+c.
AHaIM3UPOBATH U IPUMEHATH CBOMCTBA
W3YYCHHBIX QYHKIHH 11 KX TOCTPOCHUS, B TOM YHUCIIE C
OMOIIBIO TU(DPOBBIX PECYPCOB
Yucaoswle 15 ITonsiTHE UMCTOBOM MOCIIEAOBATENBHOCTH. 3a1aHUE OcBauBaTh 1 NIPUMEHSITh HHIEKCHBIE 0003HAYCHHSI,
10C/IeI0BATETLHOCTH MOCIIEI0BATENLHOCTH PEKYPPEHTHOM GopMyoi u CTPOMTH peueBble BLICKA3BIBAHUSA C

(hopmymnoli N-2o uneHa. Apudmerndeckas u
reoMmerpudeckas nporpeccun. @opmyiiel N-ro ujaeHa
apu(MeTHIeCKoil 1 TeoMeTPUIECKON TTPOrpeccui,
CYMMBI IIEPBBIX N YWICHOB.

U3o0paxenne 1wieHoB apu(METHIecKoi u
reOMETPUYECKON TPOrpeccuii TOUKaMu Ha
KOOPAWHATHON MIOCKOCTH.

UCIIOJIb30BAHUEM TEPMHUHOJIOTUH, CBA3aHHOH C TIOHITHEM
MOCJIEAOBATENBHOCTH.

AHanu3upoBaTb GOpMyITy N-TO WieHa OCIe0BATENEHOCTH
WIN PEKYPPEHTHYIO HOPMYITY U BHIYMCISTH YICHBI
MOCIJIEA0BATEIbHOCTEH, 3aJaHHBIX 3TUMH (HOPMYIaMH.
YcranaBiauBaTh 3aKOHOMEPHOCTD B TIOCTPOEHUHU
MIOCTIEI0BATENBHOCTH, ECIIH BBITMCAHBI IIEPBBIE HECKOIBKO




JIMHEWHBIN U 3KCITOHEH U AIBHBIA POCT.
CroxkHble TPOLEHTHI

€€ 4JICHOB.

Pacno3naBarp apuMeTHYECKYIO H T€OMETPUIECKYIO
MPOTPECCHU TIPU Pa3HBIX COCO0aX 3alaHusl.

PemaTh 331241 ¢ HCNONBb30BaHUEM QOPMYI N-TO YieHa
apu(METHIECKON U TEOMETPHUECKOIN MPOrpeccuii, CyMMBI
MepPBHIX N YJICHOB.

N300pakaTh WieHb! MOCIEI0BATEIHLHOCTH TOUKAMH Ha
KOOPJAMHATHOM TJIOCKOCTH.

PaccmaTpuBaTh npuMepsl NPOUEcCOB U SIBJEHMI U3
pEeIbHOM KU3HU, WILTIOCTPUPYIOLINE U3MEHEHUE B
apu(METHIECKON IPOTPECCHH, B TEOMETPHUYECKOM
MPOrpeccHu; N300pa)xaTh COOTBETCTBYIONIHE 3aBUCHMOCTH
rpaduuecKy.

Pematp 3agaum, cBS3aHHBIE C YUCIIOBBIMU
IIOCJIEOBATENBHOCTSIMY, B TOM YHCJIE 3a4a41 U3 PEATBHOI
KU3HU C UCIIOJIH30BAHUEM ITU(PPOBBIX TEXHOJIOTHIA
(2MIeKTPOHHBIX TAOIHUII, TPahUIECKOTO KATBKYJIATOPA | T.I1.).
Pemiars 3a1auu Ha CIOKHBIE ITPOLIEHTHI, B TOM YHUCIIE
3aJlaud U3 peajbHOM [IPAKTUKY (C UCIOIb30BAaHUEM
KaJIbKYJISITOpA).

3HAKOMMTBCS ¢ MCTOpPHUEH Pa3BUTUS MaTEMaTHKU

IToBTOpEHME,
o000 enne,
cucTeMaTH3alus 3HAHUI

18

Yucaa v BbIMHCIeHHs (3aM1Ch, CPABHEHHE,
JEUCTBUS C ACHCTBUTEHHBIMY YHCIIAMH, YHCIIOBAS
MpsIMast; TIPOLICHTHI, OTHOIICHUS, TPOIIOPITHH;
OKpyTIIeHHe, MPUOIMKEHNE, OIIEHKA; pelleHre
TEKCTOBBIX 3a7a49 apru(PMETHISCKIM CIIOCOO0M)

OnepupoBaTh MOHATUSIMU: MHOXECTBO, ITOJMHOXKECTBO,
olepanuy Ha/l MHOXKECTBAMH; HCIOJIB30BaTh Tpaduieckoe
IpeCTaBICHHE MHOKECTB IS OITUCAHUS PEaTbHBIX
IPOLIECCOB U SBJICHHUH, TPU PEIICHUH 33/1a4 U3 JPYTUX
y4eOHBIX TPETMETOB.

AKTyaJIN3MpPOBaTh TEPMHHOJIOTHIO U OCHOBHBIE
AelcTBHS, CBSI3AHHBIE C YHCJIAMH: HATYpaJIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHCIIA, ISTMMOCTh HATYPaJIbHBIX
YHCeN, MPU3HAKH JCTUMOCTH, IIEI0€ YHCII0, MOIYJb YUCiIa,
OOBIKHOBEHHAS U IECATUYHAS IPOOH, CTaHIAPTHBIN BHU
qucna, apuMETHYECKIH KBaAPATHBII KOPEHb.
BbINOTHATH AefiCTBHUS, CPABHUBATH U YIOPS/I0YHBATH
YHCIIa, IPEICTABIATh YHCIa Ha KOOPIMHATHOH MPSMOIH,
OKPYTJIATh YKCJIA; BHIMOJHATH MPUKUIKY U OLEHKY
pe3ysbTaTa BHIYMCICHUH.

Pemath TekcTOBBIE 321a4M apU(PMETHIECCKIM CIOCOOOM.

AJiredpanyeckne BbIpa:keHus (IpeoOpa3oBaHue

OHepI/IPOBaTb NMOHATHUSAMM: CTCIICHD C LCJIIBIM




anreOpanvecKuX BBIPAKEHUH, JOMYCTUMBIC
3HAYEHUS)

nokasarenem, apuMeTHIecKuil KBaJpaTHbIA KOPEHb,
MHOT'OUIEH, anredpanyeckas ApoOb, TOXKIIECTBO.
BbInoJIHATH OCHOBHBIE 1€HCTBUSI: BBITOIHATD PaCYEThI
o opMysaM, peoOpa3OBLIBATh LENbIE, IPOOHO-

panroHa bHbIC BBIPAXKEHUS M BEIPAKEHHS C KOPHIMH,
peaIn30BBIBATH PA3IOKEHHE MHOTOWIEHA HA MHOXKUTENH, B
TOM HHCIIE C UCTIONB30BaHHEM (OpMYI pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMBbI U pa3HOCTH; HAXOJUTh
JONyCTHMBbIE 3HAYEHUS IEPEMEHHBIX JUTS JPOOHO-
PaLMOHAIBHBIX BBIPAXKEHHUM, KOPHEH.

@ynkuum (ocTpoeHue rpadukoB, CBOHCTBA
U3yYeHHBIX QYHKIMIA; Tpaduueckoe penieHne
YpaBHEHUI B UX CHCTEM)

OnepupoBats noHATUSIME: QYyHKIHS, TpaduK HyHKIUH,
HYH QYHKIWH, TPOMEKYTKH 3HAKOIIOCTOsHCTBA,
MPOMEXKYTKH BO3pacTaHus, yObIBaHMUS, HAUOOIbIIIEE U
HavMeHblllee 3HAYCHUS PYHKITHH.

AHanIM3MpPOBaTh, CPABHUBATD, 00CYKAATH

cBolicTBa QyHKIHH, CTPOUTDH UX Tpaduku. OnepupoBaTh
MOHSITHSIMM: TIPSIMAast IPOITOPIIMOHAIBHOCTh, 0OpaTHas
IPONOPLUOHATBHOCTD, JINHEHHAS (QYHKINS, KBaAPATHYHAS
¢bynxuns, napadona, runepbona. Mcnoabs3oBats rpaguku
JUISL OIpeieNIeHUs CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEH,
JUTS pelIeHns 3a1a4 U3 IPYruX y4eOHbIX MPEAMETOB U
peaIbHOM KHU3HU; MO/IETHPOBATDH C TIOMOIIBIO IpaKOB
peasIbHBIE TIPOIECCH U SBIICHHUS.

Bripaxars ¢popmyiaMu 3aBUCUMOCTU MEXAY
BEITMYMHAMH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Konuuecmeo uacog Jlama
Ve n/n Tema ypoka Beezo Konumpo | Ilpakmuuec- | usyue- Inexkmponnsvie yugposvie
Jb-Hble | Kue pabontvl Hun odpazoeamenvHble pecypcol
padomut
I'nasa 1 | Yucna, evipasrxcenus, moicoecmea, ypagHeHus 21
81 Yucna u eviparxcenus 8
1 PanyoHanbHble yncna
2 PanmonanbHbie uncna. JIeHCTBUS ¢ OOBIKHOBEHHBIMU JPOOSMHU
3 Pammmonanpabie uncia. JIeCcTBUS C TECATUIHBIME IPOOSMHU.
4 Perrenrie 0OCHOBHBIX 337124 Ha MPOIEHTHI
) Pemmenvie ocCHOBHBIX 3a/1a4 Ha TIPOIICHTHI
6 Bripaxkenwus ¢ mepeMeHHBIMU
7 CpaBHEHHE 3HAUYCHUH BBIPAKCHUH
8 0O0606menne Mmatepuaia. CaMocTosTelbHAS paboTa
82 Ilpeobpaszosanue eviparxcenuii 4
9 CBoiicTBa JICHCTBUI HAJ| YMCITAMU
10 Toxnecrsa. ToxxnecTBeHHBIE TPEOOPa30BaHUS BEIpaKEHUH
11 ToxxnecTBeHHBIE TTPEOOPA30BAHMS BRIPAYKEHHA
12 YmporieHne BrIpakeHU
13 KOHTpOJ‘ILH?;SI padora Nel o Teme " Uucna, BIpaskeHus, 1
TOXKJIECTBa
83 Ypasnenus c oonoit nepemennoii 7
14 VYpaBHEHHE U €T0 KOPHU




15

JIuneliHoe ypaBHEHUE ¢ OTHOW MepeMEHHON

16 JluneiiHoe ypaBHEHHE C OJJHOM MTepEeMEHH O
17 Pemenue 3amay ¢ momMoIe0 ypaBHEHUH bubnmorexa LIOK
A IIBIO yP https://m.edsoo.ru/7f42064e
18 Perienue 3a1a4 ¢ mOMOIIbIO YpaBHEHHIA bubnmorexa LIOK
A HbIo P https://m.edsoo.ru/7f420806
19 Perienure 3a1a4 ¢ mOMOIIbIO YpaBHEHHIA bubmmorexa LIOK
A HIbIo Yp https://m.edso0.ru/7f4209a0
20 Dopmynsl
21 Kontponenas pabora No2 o Teme «Y paBHEHHSD
I'naea 2 | @yukyuu 12
84 Dyukyuu u ux zpaguxu 5
22 UrcnoBbie MPOMEXYTKU bubmorexa LJOK
https://m.edsoo.ru/7f41dff2
23 Uro takoe pyHKIHS
25 Brruncienre 3HaueHu QyHKIMY 110 (OpMyIIe
26 Brruucnenve 3HadeHnid GyHKIUH 10 hopmyie
bu6mmoreka [JOK
27 Tpacpux ynicunn https://m.edsoo.ru/7f41e8a8
85 Juneitnas gpynxyus 6
28 [Ipsmast mpormopIuoHaIbHOCTH U e€ TpaduK
29 [Ipsmast mpormopIuoHaIbHOCTH U e€ TpaduK
. i bubmuoreka [JOK
30 Jlmseiinas dynicuns n ¢€ rpagux https://m.edsoo.ru/7f427282
31 JIuneitnas pynxuus u e€ rpaduk. [Tocrpoenne rpagukos bubnuoreka [JOK
JIMHEHHON (YHKIIUH. https://m.edsoo.ru/7f427412
. " bubmuoreka [JOK
32 Jlmseiinas dyniuns u ¢€ rpagux https://m.edsoo.ru/7f426d1e
33 3ajanue QyHKIUU HECKOIBKUMU (OPMYITaMH



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

bubmuoreka [JOK

34 Kontponbhas padora Ne3 mo teme « DyHKIUI» hitps://m.eds00.ru/7f41f50a
T'naea 3 Cmenens ¢ HAaMypPaAbHLIM NOKA3AMEIEM 11
86 Cmenens u eé ceoiicmea 5
35 OmnpeneneHue CTENEHH ¢ HATYpaJIbHBIM II0Ka3aTeIeEM Bubmuoreka TOK
peact ypal T https://m.edsoo.ru/7f4211de
36 VYMHOXEHHE U JIeJIEHNE CTENEHEN Bubmiorexa LIOK
s https://m.edso0.ru/7f421382
37 VYMHOKEHHE U JeIEHHUE CTEIEHEH Bubmiorexa LIOK
a https://m.edsoo.ru/7f42154e
38 Bo3BeneHne B CTEEHb IIPOU3BENEHNS U CTEIEHH Bubmrorexa IOK
a p A https://m.edsoo.ru/7f4218be
39 Bo3BeneHue B cTEeHb MPOU3BEICHHS U CTEIICHU
87 Oonounenni 5
40 OIHOWICH U €r0 CTaHAAPTHEIN BUJ
41 VYMHOXKEHHE OTHOUYIIEHOB. Bo3BeneHne oqHOYIEHa B CTENIEHD
42 VYMHOXEHNE OHOYIIEHOB.
43 Bo3Benenne oqHOWIEHA B CTEIIEHD
44 ®ynkuun y = x?u y = x> u ux rpaduku
45 Kontponsaas padota Ned o reme «CTeneHs ¢ HaTypaTbHBIM
[IOKa3aTEIEM»
Tnasa 4 | Muozounenwi 18
88 Cymma u pazHocms MHO2041€HO8 4
46 MHOro4JI€eH 1 €ro CTaHJAapTHBIN BU bubmiorexa LIOK
ap A https://m.edsoo0.ru/7f42276e
47 CloXeHue U BBIYUTAHUE MHOTOWIECHOB Bubmzorexa LIOK
https://m.edsoo.ru/7f422930
48 C bubnmuoreka [JOK
JIOYKEHNE Y BBIYUTAHUE MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
49 CrnoxeHue u BelYMTaHUE MHOrowIeHOB. O0001IeHEe MaTepraa. bubnmoreka [JOK



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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https://m.edsoo.ru/7f422af2

https://m.edsoo.ru/7f422cc8

89 Ilpou3ssedenue 00HOUNIEHA U MHO2OUICHA 6
50 VMHOXEHHE OJHOUIIEHA HA MHOIOWIEH Bubmzorexa LIOK
A https://m.edsoo.ru/7f422fca
51 VYMHOKEHHE OJHOUIEHA Ha MHOTOYJIEH Bubmaoreka LJOK
A https://m.edsoo0.ru/7f423182
52 YMHOKXEHHE OHOWICHA Ha MHOTOWIEH. Perienre ypaBHeHHA.
53 Brinecenue 0011ero MHOKHATENS 3a CKOOKH
54 Brinecenune 0011ero MHOKHATENS 3a CKOOKH
55 Brinecenue o011ero MHOKHUTENA 3a CKOOKH. O0001IeHne
56 CamocrosiTensHast pabota 1o TeMe « MHOTOUICHBI»
810 Ilpousseoenue MHO2OUICHOG 6
57 VYMHOXEHHE MHOIOYIEHA HA MHOTOWIEH
58 VMHOXEHHE MHOIOWIEHA Ha MHOIOWIEH
59 YMHOKeHre MHOTOWIeHa Ha MHOrowieH. CamocTosiTenbHas pabora
60 Pasnoxenne MHOro4jIeHa Ha MHOXKHATEIN CIIOCOOOM I'PYIIIMPOBKA bubmnorexa LHOK
pyHHp https://m.edsoo.ru/7f423312
61 Pasoxxenne MHOro4jIeHa Ha MHOXKHATEIN CIIOCOOOM I'PYIIIMPOBKHU bubnnorexa LIOK
pyHHp https://m.edsoo.ru/7f4237fe
bu6mmoreka [JOK
62 Jleneuue ¢ ocTaTKOM https://m.edsoo.ru/7f4239de
63 KonTponsnas padora Ne 5 o reme «IIponsBeneHrie MHOTOUICHOB
I'naea 5 | @opmynsvt COKpAWEHHO20 YMHONCEHUA 18
811 Keaopam cymmul u keadpam paznocmu 5
64 BosBenenue B kBajpaT U B Ky0 CyMMbI H Pa3HOCTHU JBYX bu6mmoreka [JOK
BBIPQXKEHHIA https://m.edsoo.ru/7f42432a
65 BosBenenue B kBaJpaT U B Ky0 CyMMBI U Pa3HOCTHU JBYX bu6mmoreka [JOK
BBIpOKEHUH https://m.edsoo.ru/7f42464a
66 BosBenenue B kBajpaT U B Ky0 CyMMBI U pa3HOCTHU JABYX bu6mmoreka [JOK



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423312
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https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

BbIpakeHnid. CamocTosaTenpHas padora

https://m.edsoo.ru/7f424c12

67 PasnoxxeHne Ha MHOXKUTENH C TIOMOIIBIO POPMYJ KBaApaTa CyMMbI bubmmoreka [JOK
Y KBaJpaTa pa3HOCTH https://m.edsoo.ru/7f424fd2
68 PasnoxeHne Ha MHOKHUTENH C IIOMOIILI0O POPMYJT KBaJpaTa CyMMBI bubmmoreka [{OK
M KBaJIpaTa pasHOCTH https://m.edsoo.ru/7f4251d0
8§12 Paznocme xkeadpamos. Cymma u paznocms Kyooe >
69 YMHOKEHHE Pa3HOCTH JIBYX BBIPAKEHUH HA KX CyMMY
70 YMHOXEHHE PA3HOCTH JIBYX BBIPAXKEHUI HA UX CYMMY.
71 Paznoxenue pasHOCTH KBaApaTOB HA MHOXKHUTEIN
72 Pasnoxenue pa3HOCTH KBaJpaTOB HA MHOKUTEIH
73 Pasnoxxenne Ha MHOXHUTEIH CyMMBI 1 pa3HOCTH KyOOB
74 CamocrostenpHas padora 1o teme «PopMysTbl COKPAIIEHHOTO
YMHOXEHHUSD)
813 Ilpeobpazosanue yenvix evblpairceHuil 6
75 [IpeoOpazoBaHue 1EIOTO BEIPAKEHUS B MHOTOWICH
5 IIpeoOpa3oBaHue 1IETOT0 BHIPAXKEHUS B MHOI'OUJIEH.
77 [IpuMenenue pa3nu4HbBIX CIOCOOOB 11 Pa3IOKEHHs Ha
MHOXHTEIN
78 [IpuMenenue pasnu4HbIX CIIOCOOOB AJIS PA3JI0KEHHS Ha
MHOXHTEIH.
79 [IpumMenenue pasIu4HbIX CIIOCOOOB AJISl PA3JIOKEHHS Ha
MHOxuTenu. O6001IeHn e 3HAHUH.
80 BoszBenenwne nByuiieHa B cTeleHb
81 Konrponbhas padora Ne6 1no Teme «lIpeobpazoBanne nemnbix
BBIPAXKCHUI»
I'naea 6 | Cucmemovl TUHENHBIX YPAGHEHUIL 15
814 Juneiinvle ypasnenus c 06ymsa nepemeHHbIMU U UX CUCHEMbL 5
. bubmuoreka [JOK
82 JluneiiHoe ypaBHEHUE ¢ ABYMS ITEpEMEHHBIMU

https://m.edsoo.ru/7f427c32



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f427c32

bubmuoreka [JOK

83 I'paduk THHEHHOTrO ypaBHEHHUS C IBYMS IEPEMEHHBIMU https:/m.edsoo.ru/7f427e8a
84 I'paduk THHEHHOTO YpaBHEHHUS C ABYMS MTEPEMEHHBIMHU
85 Cucrembl TMHENHBIX YPaBHEHUH C IBYMsI ITe€pEMEHHBIMU BH6J_IHOTeKa HOK
https://m.edso0.ru/7f42836¢
86 Cucrembl TMHENHBIX YPaBHEHUH C IBYMsI ITepeMEHHBIMU
815 Pewienue cucmem 1uHelHbIX YPAGHEHUT
87 bu6mmoreka LIOK
(mocob noacTasosKy https://m.edsoo.ru/7f4284de
88 bubmmnoreka LIOK
Cr10c06 noxcTanoBKH. https://m.edsoo.ru/7f42865a
89 bubmuorexa [IOK
Crioco6 moncranoBku. O6001IeHE https://m. eds00.ru/7f4287d6
90 Crioco0 crnoxkeHust
91 Crioco6 crnokeHust
92 Crioco06 cioxennst. CamocTosITenbHas paboTta
93 Pemienue 3aj1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUM
94 Pemenue 3a1a4 ¢ mOMOLIBIO CUCTEM YpaBHEHUI
95 JluHeliHbIe HEpaBEHCTBA C IBYMSI IEPEMEHHBIMU U UX CHCTEMBI
9 Kontponbhas padora Ne7 o Teme «CUCTEMBI JIMHEHHBIX bu6mmoreka [JOK
ypaBHEHUI» https://m.edsoo.ru/7f421044
I'nasa 7 | Ilosmopenue u o60ouenue bubmorexa [OK
https://m.edsoo.ru/7f429c6¢c
97 [ToBTOpenue. Pelenne ypaBHeHui bubmorexa [OK
https://m.edsoo.ru/7f429f32
98 [MoBropenue. 'paduku GyHKIHH bubmorexa [IOK
https://m.edsoo.ru/7f42a0e0
99 [MoBropenwue. Crenenu Bubmmorexa [IOK
https://m.edsoo.ru/7f42a27a
100 [ToBTOpeHne. MHOroOUIEHBI



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

101 [ToBTopenue. CucreMsl ypaBHEHUH Bu6muorexa [IOK
https://m.edso0.ru/7f42a900
102 [ToBTOpenue. Mtoroselii 3auer.
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7
8 KUIACC
Konuuecmeo uacos Jama
Ne n/n Tema ypoka B Konumpo | Ilpakmuuec- | usyuen Inexkmponnsvie yugposvie
ceco Jb-Hble | Kue pabomol us obdpazoeamenvHble pecypcol
padomut
I'naea 1 | Payuonanvhole opoou 16
81 Pauyuonanvusie Opodu u ux ceoiicmea 3
1 PanronanbHbIe BRIpaYKEHUS
2 OcHoBHOe cBOICTBO ApoOu. CokparieHue npooei bubmrorexa I[JOK
HOBHOE CBOHCTBO PODH. L-OKPAIIEHHE APODEH https://m.edsoo.ru/7f4308e6
. . bu6mmoreka [IOK
3 OcHoBHOe cBo¥icTBO Apodu. CokparieHue apooei https://m. edsoo.ru/7f430a8a
82 Cymma u paznocms opooeii 4
4 CrnoxxeHre 1 BEIYUTaHHUE APOOEH ¢ OMMHAKOBBIMU 3HAMEHATEIISIMH Eubmrorexa TOK
P A https://m.edsoo.ru/7f43128c
5 Crnoxenne aHue podeit ¢ pas 3HaMeHaTe bubmrorexa [JOK
JIOYKEHHE W BEIYUTAHHE APOOEH ¢ pa3HBIMU 3HAMEHATEIISIMHA https://m.eds0o.ru/7f4315¢0
5 C Seit bubmuoreka [JOK
JIOYKEHHE W BEIYUTAHHE APOOEH ¢ pa3HBIMUA 3HaMEHATEISIMH https://m.edso0.ru/7f4318¢2
bubmuoreka [JOK
! Obobuienne matepuaa https://m.edsoo.ru/7f431a20
8 KonTponwsnas padora Nel mo Teme «PannonansHbie 1poow» 1
83 Ilpou3eedenue u uacmuoe opooeii 7
9 YMmHuoxenue apobeii. Bo3Benenue npooeti B cTeneHb
10 Henenune npooeit



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

11

YMHOXKEHHE U AeneHue Apodeit

12 [IpeoOpa3oBanue panoHaIBHBIX BBIPAKEHUH
13 [IpeobpasoBanue paroHaTBHBIX BBIPAKEHUH
14 Oynkums y = k/x u e€ rpaduk
15 [IpencraBnenue npodH B BUIE CyMMBbI Apo0eit
16 Kontponpsnas padora Ne2 o Teme «IIpousBenenne u yactHoe
Jpobeii»
I'naea 2 | Keaopammnusie kopnu 15
84 Apugpmemuueckuii Keaopamuulii KopeHv 6
17 HelicTBuTENnbHBIE UKCIa
18 KBanpaTtHeie kopHH. ApUpMETHIECKHII KBaIPaTHBIN KOPEHb bubmrorexa [JOK
P PHU. AP P P https://m.edsoo.ru/7f42d862
bu6mmoreka [IOK
v X2 =
19 DABHCHHE “ https://m.edsoo.ru/7f42d862
bu6mmoreka [IOK
2 —
20 Ypasuenne X° = a https://m.edsoo.ru/7f42dd26
21 Haxoxxnenue npubnmxkEHHBIX 3HAUEHUH KBaJPATHOTO KOPHS bubmorexa LIOK
P P pHs. https://m.edsoo.ru/7f42ded4
22 OyHKIUA Y = Vx
85 Ceoiicmea apugmemuueckozo K6adpamHozo KOpHA 2
23 KBanpaTHblil KOpeHb U3 IPOU3BENCHUS U IPOOH
24 KBagpaTHbIil KOpeHb U3 CTETIEHU
25 CamocrosiTenbHas padora no teme «KBaapaTHble KOPHID
86 Ilpumenenue ceoiicme apugpmemuueckozo K6aOpPamHo20 KOpHA 5
26 BhiHeceHre MHOKUTENS 3a 3HAK KOpHs. BHeceHre MHOXUTEIS TI0OA
3HaK KOpHsI
97 BriHecenrne MHOKUTEIS 3a 3HAK KOpHS. BHeceHne MHOXXUTENS 110]
3HaK KOpHSI
28 [IpeoOpa3oBanue BEIpaKeHUH, COAEPIKALINX KBaIpaTHbIE KOPHU bubnmoreka [JOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

https://m.edsoo.ru/7f42ded4

29 IIpeoOpa3oBanue BEIPAKEHUH, COMEPKAIIUX KBAAPATHBIE KOPHU Bubmorexa LJOK
peobp P > Conepat P P https://m.edsoo.ru/7f42e0be
30 IIpeobpa3oBanue ABOMHEIX paauKalioB bubmmorexa [IOK
beodp A pajuial https.//m.edsoo.ru/7f42e262
31 Kontponbhas padora Ne 3 o Teme «lIpumeneHme cCBOHCTB
apu(METHIECKOr0 KBAIPATHOTO KOPHS»
I'nasa 3 | Ypagnenus u cucmemul ypasHenuii 33
87 Keaopamnoe ypasnenue u e2o kopru 8
32 Hemomnueie kBagpaTHEIE YPAaBHEHUS Bubmrorexa LOK
/P yp https.//m.edsoo.ru/7f42eela
33 Perienre HemoOMHBIX KBaJIPaTHLIX YpaBHEHUI Bubmiorexa LIOK
P yp https://m.edsoo.ru/7f42eela
34 q)O MVJia KO Heﬁ KBaJApPaTHOI O ABHCHU A BH6HHOTeKa HOK
PMY. P P yp https://m.edsoo.ru/7f42f3f6
35 do a KOpHEH KBaJpaTHOI'O ypaBHE bubmrorexa [JOK
PMYJ14 KOPHEH KBa/pATHOTO yPasHeHHs https://m.edsoo.ru/7f42f5a4
36 Pemienue 3anau Bubmorexa [IOK
https://m.edsoo.ru/7f43c542
37 Pemenne 3amau bubnmoreka [IOK
https://m.edsoo.ru/7f43c3d0
38 Teopema Buera bubmiorexa [OK
https://m.edsoo.ru/7f42fef0
39 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f430076
40 KontponbeHas padora Ne 4 o Teme «KBajpaTHoe ypaBHEHHE U €rO Bu6morexa [OK
KOPHID» https://m.edsoo.ru/7f4301f2
88 Keaopammnotit mpéxunen 5
41 KBampaTHbIil TpEXUIIEH U €ro KOPHU
42 KBaapaTHbIil TpEXUIIEH U €ro KOpHU
43 Pasnoxenue kBaapaTHOroO TpEXUIIeHa HA MHOKHUTEIH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f4301f2

44

Paznoxenue KBaaApaTHOT' O TpéX‘-IJ'ICHa Ha MHOXXHTCIIN

45 Pasnoxenune kBagpaTHOTO TPEXUJIeHa HA MHOKUTEIH
89 Jpoonvie payuonanvrsie ypaguenus 6
46 Perienre npoOHBIX paliOHANBHBIX YPaBHEHHIA bubmnorexa [TOK
AP patt M https://m.edso0.ru/7f4328¢6
47 Perienre 1poOHBIX palMOHATBHBIX YpaBHEHHIA bubnmorexa LIOK
P patt " https://m.edsoo.ru/7f432b6e
48 Pemienue ApoOHBIX pallMOHATIBHBIX ypaBHEHUIT. CaMOCTOsATEIbHAS bubnuorexa [JOK
pabora https://m.edsoo.ru/7f42f75¢c
49 Perienue 3amau bubmmorexa LIOK
A https://m.edsoo.ru/7f42f8f6
50 Pemenue 3anau
51 O0o001IeHe MaTepraa
810 Ypasuenus c ogyma nepemennvimu u ux cucmemol 12
52 YpaBHEHUE C IBYMS ITIEPEMEHHBIMH H €TI0 TpaduK
53 YpaBHeHHE ¢ IByMS ITEpEMEHHBIMU U €ro rpaduk
54 HccnenoBanue cucreM ABYX TUHEUHBIX YPABHEHUH C IBYMS
IepEeMEHHBIMU
55 HccnenoBanue cucreM ABYX JTUHEUHBIX YPABHEHUH C IBYMS
IepeMEHHBIMU
56 I'paduueckuii cnocod perieHus: CUCTEM YpaBHEHHM Brbmaoreka LJOK
P P P https://m.edso0.ru/7f43d6d6
57 I'paduueckuii cmocod pereHus: cucTeM ypaBHEHUI brbmorexa [JOK
P P P https://m.edso0.ru/7f43d6d6
58 Anrebpandeckuii crtocod peleHns CHCTEM YpaBHEHUH
59 Anrebpandeckuii crioco0 penieHnst CHCTEM YpaBHEHUH.
60 Anrebpandeckuii criocod peleHnsi CHCTEM YpaBHEHUH.
CamocTosiTenpHas padoTa
61 Pemenne 3anau



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

62

Pentenue 3agau

63 VYpaBHeHHS ¢ TapaMeTpoM
64 KonTtponbhas padora Ne 5 o Teme «YpaBHEHHUSI U CHCTEMBI
YPaBHEHUI»
I'naea 4 | Hepasencmea 11
811 Yucnoesle Hepagencmea u ux ceoiicmea 4
65 YucnoBble HEPABEHCTBA
66 CBoiicTBa YUCIIOBBIX HEPABEHCTB
67 CrnoxeHne 1 yMHOKEHUE YUCIIOBBIX HEPABEHCTB
68 CrnoxxeHre 1 YMHO)KEHUE YHCIIOBBIX HEPABEHCTB
812 Hepagencmea ¢ 00101l nepemeHHOIl U UX CUCHEMDbL 6
69 [lepecedenne 1 00bEAMHEHNE MHOXKECTB
70 UrcnoBbie MPOMEXYTKA
71 Pemenme HepaBeHCTB ¢ OHOM TTEPEMEHHOMN
72 Pemenue cucremM HEpaBEHCTB ¢ OHOM NIEPEMEHHOMN bubmrorexa [JOK
P A P https://m.edso0.ru/7f42c692
73 Penrenne cuCcTeM HEPABEHCTB C OXHOM IEPEMEHHOM bubmorexa [IOK
https://m.edsoo.ru/7f42c840
JlokazaTensCcTBO
74
HEpPaBEHCTB
75 Kontponsaas padora Ne 6 mo reme «HepaBeHcTBa»
I'nasa 5 | @ynkyusn 14
813 Dynxyus u eé ceolicmea 5
76 Oyuaxuua. O6xacTs onpeneseHust 1 MHOXKECTBO 3HaUCHUH (QYHKIMH bubmiorexa LIOK
YHIHIL pelt YHEH https://m.edso0.ru/7f433c12
. bu6mmoreka [JOK
) . 006
77 yHKIHS. O07IaCTh ONpeeNIeHHs] 1 MHOXXECTBO 3HAUCHUN (QYHKIHH https://m.edsoo.ru/7f433d84
78 CpoiicTBa QyHKIMN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

79

CpoiicTBa QyHKIMH

80 CpoiicTBa QyHKIMH
814 Ceoiicmea HeKomopuix 6u0oe QynKuui
81 CBoiicTBa TUHEHHON QYHKIINH
82 CBoiicTBa TUHEHHON QYHKIINH
8 | Cuofioran gymomm y= ipsm dso0.1U434362
84 Cuolicrsa dysatan y=x° Et?ﬁ/ylﬂgﬁg 85%434572
85 Cootersa sy ipim s/ Tta3acs
% | Croflena dymuniy = kfxy = ix Pipsim o0 7434eb4
87 CaoiictBa dymkimii y = k/x u y =X
88 Lenast u qpoOHAas 4aCcTH YKCIia
89 [IpakTnueckas pabota o teme «CBoicTBa QYHKIIMI
I'naea 6 | Cmenens ¢ yenvim nokazamesnem
8§15 Cmenenb c yenvim noxazamenem u eé c6oiicmea
90 Ormpezenenne CTeeH ¢ IEeNIbIM OTPHLIATENBHBIM ITOKa3aTeIeM Et?[ij?ﬁ;f;s%grouﬁ £435648
91 CBolicTBa CTEIIECHH C LEIBIM ITOKa3aTeIeM ]k?t?g'l/l;lr%fcliicl)lrouﬁ £435648
92 CBolicTBa CTEIIEHH C LEIBIM ITOKa3aTeIeM ]k?t?g'l/l;lr%fcliicl)lrouﬁ £435648
816 Cmanoapmmpwlii 6u0 uucna
93 [TonsiTMe CTaHAAPTHOTO BU/IA YHCIIA
94 Pemenue 3a1a4 ¢ OONBIIMMH U MAJIBIMH YHCIIAMA
95 1 2

@yHKIMK y =X Uy =X H UX CBOICTBa



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

96 Kontponbhas padora Ne 7 o Teme «CTeneHp ¢ HelbIM MoKa3aTeneM» 1
I'nag 6 Iloemopenue 6
97 IToBTopenue. PannoHanbHbIe IpoOu Bubnuoreka [IOK
https://m.edsoo.ru/7f4371aa
98 [TosTopenue. Kopau bubmorexa [OK
https://m.edso0.ru/7f43736¢
99 [osTopenne. KBagpaTHble ypaBHEHUs bubmmnorexa IIOK
https://m.edso0.ru/7f437510
100 [NoBTopenue. HepaBeHcTra bubimoreka IIOK
https://m.edsoo.ru/7f4376b4
101 [MosTopenue. I'paduru GyHKIMIA bubmorexa [OK
https://m.edsoo.ru/7f436b88
102 OGob1eHue. bu6moreka [IOK
https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7
9 KJIACC
Konuuecmeo uacos
Konmp Ilpakmuuec Aama dnekmponnuvie yugposvie
Ne n/n Tema ypoka 0Jlb- P uzyue
Bcezo -Kue oopazosamenbHble
ftvie aoomol HuA pecypcobl
paoom p
bl
Tnaea 1 | Yucna u eviuucnenusn 13
81 Jeiicmeumenshble uucna 7
1 JleicTBHS Had ACHCTBUTEILHBIMU YHCIAMHA
2 JleicTBHS Had ACHCTBUTEILHBIMU YHCIAMHU
3 JleicTBHS Had ACHCTBUTEILHBIMU YHCIAMHU
CpaBHeHUE
4 p

HeﬁCTBHTeHLHLIX qHCCiI



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

CpaBHeHue

> JeWCTBUTEIBHBIX YUCEN

6 [NorpemHoCTh ¥ TOYHOCTH MPUOIMKEHHUS

7 [NorpemHocTh U TOYHOCTH MPUOIHKEHHUS

8 Pemrenne 3a1a4u Ha IPOLIEHTEI

82 Ipunoswcenus mamemamuru ¢ peanbHoll HcU3HU 4

9 Pa3Mepbr 00bEKTOB OKPYKAIOIIEr0 MUPA U JITUTEILHOCTh MPOIECCOB
B OKpYXKaroIeM MUPE

10 [IpakTHKOOpUEHTHPOBAHHEIE 3a]aUr

11 IIpakTHKOOpHEHTHPOBAHHBIE 3a4a41

12 TouHOCTh TIpeNicTaBIIeHHS JSHCTBUTENBFHBIX YKCEN B BUJIC
JECATUYHBIX 1podeit. Yuco n

13 KOHTponvaaﬂ pabora Ne 2 o teme «[IpunokeHus: MaTeMaTHKH B
peaNbHON KHU3HM)

I'naea 2 | @yukyuu u zpaguxu 16
83 Dynkyuu u ux ceoiicmaa 6
14 CaoiicTBa Y€THOCTH 1 HEYETHOCTH PYHKIIUH
15 UYerHast v HedeTHAs! QYHKITN
16 CaoiicTBa Y€THOCTH Y HEUYETHOCTH PYHKIIUH
17 CBoiicTBa Y€THOCTH U HEUETHOCTH (PYHKIIUN
18 I'padmku u cBOHCTBA HEKOTOPHIX BHIOB (PYHKITUH
19 I'padmku u cBOHCTBA HEKOTOPBIX BHIIOB (PYHKITUH
84 Keaopamuunan gpynkuyusn u eé zpaguk 9
20 ®ynkius Y = ax? , eé rpadyk U cBoiCTBA
21 Oynkius Y = ax? , eé rpaduk u cBoiicTBa




22 I'paduk Gyskmmit y = ax® + nuy = a(Xx - m)>
23 I'paduk Gyskmmit y = ax® + nuy = a(x - m)>
24 Ipauk bpymxmmit y = ax? + nuy = a(x - m)>
25 IocTpoenue rpadrka KBaApaTHIHON GYHKIUU
26 [MocTpoenue rpaduka KBaApaTHIHON QYHKIIUU
27 IMocTpoenue rpaduka KBaApaTHIHON QYHKIIUU
28 JpoOHo-nuHeliHas QyHKIUs 1 e€ rpaduk
29 KontponbHas padora Ne 2 o reme «DyHKIIHA U TpadUKiy
I'naea 3 | Ypaeuenus u nepasencmea ¢ 00Hoil nepemMenHOu 14
85 Cmenens u eé ceoiicmea 7
30 Lleoe ypaBHEHHE U €r'0 CBOWCTBA
31 Ienoe ypaBHEHHE U €ro CBOMCTBA
32 JIpoOHbIe palOHANBHbIC YPaBHEHMSI
33 JpoOHBbIe parrioHaIbHBIE YpaBHEHUS EH@,IHOTeKa HOK
ttps://m.edsoo.ru/7f43c9b6
34 JpoOHbie panrioHabHBIE ypaBHEHU. O000mEeHe Et?[iﬂll;lr?::;s%groulli £43c906
35 Perrenrie TeKCTOBBIX 33729 C TIOMOIIBIO YPaBHEHHH
36 Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOLIBIO YPaBHEHHH
37 KonTponbsnas padora Ne 3 o reme «CrerneHs u e€ CBOMCTBa»
86 Hepasencmea ¢ 00noli nepemeHHol 5
38 Pemenue HepaBeHCTB BTOPOMU CTENEHU € OJTHOM MepeMEHHON
39 Pemienne HepaBeHCTB BTOPOIA CTENIEHH C OAHOW NEpEMEHHON



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

40

Pemienue HEPABCHCTB MCTOIOM MHTCPBAJIOB

41 Pemienne HepaBeHCTB METOJOM HHTEPBAJIOB
42 Hexotopsle npuémsl pelenns HenbIX ypaBHEeHU I
43 KonTponsnas padora Ne 4 o Teme «HepaBeHcTBa ¢ 01HOMN
MIEPEMEHHON»
I'nasa 4 | Ypagnenusn u nepasencmea ¢ 086yMs nepemeHHbIMU 26
87 Vpasnenus c 06ymsa nepemennviMu u ux CUCHLEMbl 13
44 VYpaBHeHHE ¢ ABYMSI IEPEMEHHBIMU U €ro rpaduk bubmorexa [TOK
p yMA TIEp P https://m.eds00.ru/7f43d0b4
45 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk bubmiorexa HOK
P FIBYMA Tiep p https://m.edsoo.ru/7f43d0b4
46 I'paduueckuii criocod perieHus: CMCTEM YpaBHEHUHA
47 I'paduaecknii crrocob pemnieHrs CUCTeM ypaBHEHHH
48 I'paduaecknii crrocob pemnieHrs CUCTeM ypaBHEHHH
49 I'paduyeckuii criocod pelieHus cucteM ypaBHeHui. O0o0IIeHne
3HAHUN.
50 Cucrembl ypaBHEHHH € ABYMS TIepEeMEHHBIMHU
51 Pemenue cucrem ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU
52 Pemenue cucrem ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMH.
53 Pemenue cucrem ypaBHEHUH ¢ JByMs IEpEMEHHBIMHU.
CamocrosiTenpHas paboTa
54 | Pemenue cucrem YpaBHEHHH C ABYMs TIepEeMEHHBIMU
55 HccnenoBanue CHCTEMBI IBYX JTMHEHHBIX YPaBHEHUH ¢ IBYMSI
nepeMeHHBIMH
56 Pemenue 3a1a4 ¢ MOMOIIIBIO CUCTEM YpaBHEHHI BTOPOI CTENEHN
88 Hepagencmea c 06yma nepemeHHbIMU U UX CUCEMbL 12



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

57

HepaBeHCTBa C ABYMs ICPEMCHHBIMU

58 Hepasencrsa ¢ 1ByMs mepeMeHHBIMU
59 Pemrennie HepaBeHCTB ¢ ABYMSI TIepEMEHHBIMH bubmiorexa HOK
p JIBYMA TICP https://m.eds00.ru/7f43c542
60 Perienne HepaBeHCTB ¢ ABYMSI IIEPEMEHHBIMU Bubmaoreka LJOK
P Y P https://m.edso0.ru/7f43c542
61 Pemrenne HepaBeHCTB ¢ ABYMSI TIepEMEHHBIMH
62 Pemrenne HepaBeHCTB ¢ ABYMsI IEPEMEHHBIMH Ipa@UUeCKUM
crocooom
63 Pemrenne HepaBeHCTB ¢ ABYMsI TEPEMEHHBIMH Tpa@UUeCKUM
crocooom
64 Pemenne HepaBeHCTB ¢ AByMsI iepeMeHHbIMH. O000IeH e
MaTepuana
65 Cucrembl HEpaBEHCTB C JBYMS MTepEMEHHBIMU
CucTeMbl HEpaBeHCTB ¢ AByMsI iepeMeHHbIME . HekoTopbie
66 MPUEMBI PEILICHUSI CUCTEM HEPABEHCTB BTOPOM CTEIEHH C
JBYMsI IEPEMEHHBIMU
CucTeMbl HEPaBEHCTB C ABYMs ITepeMeHHbIMH . | paduueckas
67 HMHTEpPIpPETalys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
IIEpEMEHHBIMU
68 HexkoTopsie nmpuémel pelieHus: CUCTEM YpaBHEHUN BTOPOU
CTEIIEHU C ABYMS IIEPEMEHHBIMU
69 KonTponbHas padora Ne 5 mo Teme «YpaBHEHHS 1 HEPABEHCTBA C
JBYMSI TIEPEM ECHHBIMID)
I'nasa 5 | Apugpmemuueckan u 2zeomempuyeckan npozpeccuu 15
89 Apughpmemuueckas npozpeccusn 7
70 ITocnemoBaTeabHOCTH
71 Ompenenenne apudmerndeckoit mporpeccun. Gopmyna N-2o wiena
apuMeTHIECcKOi MPOrpeccuu
7 Omnpenenenne apudmerndeckoii nporpeccun. @opmyna N-2o uneHa

apru(METHIECKONH IPOrpeccuu



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

Omnpenenenne apudmerndeckoit mporpeccun. Gopmyna N-2o unena

73 .
apu(METHIECKON MPOTPEecCHr
74 dopmyrna cyMMBI IEpBBIX N YIEHOB apu(pMETHUECKON POrPeccuu
75 dopmyrna cyMMBI IEpBBIX N YWICHOB apu(pMETHUECKON POrPeccuu
76 O0600meHre 3HAaHMI
7 KontponbHas padora Ne 6 110 Teme «Apudmerrueckast porpeccus»
810 T'eomempuueckas npozpeccus 6
78 Ompenenenne reoMeTpudeckoi mporpeccuu. @opmyna N-20 dineHa
FeOMETPUYECKON MPOTrPeECCUU
79 Ompenenenne reoMeTpudeckoi nporpeccuu. @opmyna N-20 dieHa
FEOMETPUYECKON MPOTrPeECCUU
80 Ompenenenne reoMeTpudeckoi nporpeccuu. @opmyna N-20 dieHa
FEOMETPUYECKON MPOTrPECCUU
81 dopmyna cyMMBI TIEPBBIX N YICHOB T€OMETPUYECKON MPOrpecCHU
82 dopmyrna cyMMBI TIEPBBIX N YICHOB T€OMETPHUYECKON MPOrPeCcCHU
83 Merox MaTeMaTHYeCKOW HHIYKIHN
84 Kontponsnas padora Ne 7 o teme «I'eomerpudeckas mporpeccus»
I'naea 6 | Illoemopenue 18
[ToBTOpEHMe, 0000IICHNE U CUCTEMATH3AITNS 3HAHWH. 3aIHCh,
85 CpaBHEHHUE, ISUCTBUSI C JICHCTBUTENHLHBIMY YHCIIAMH, YHCIOBAs
npsiMast
86 [ToBTOpenue, 0600menne u cucreMarn3anus 3HaHuH. [IporeHTsl,
OTHOIIICHUSI, TPOMOPITHH
87 ITosTOpenue, 0600IIeHNE U cucTeMaTH3aus 3HaHuiA. OKpyTieHue, bubnuoreka [JOK
npuOJIKEHHE, OIEHKA https://m.edsoo.ru/7f443b12
88 IToBTOpeHue, 0000IICHNE U CHCTEMATH3aIMs 3HAaHUU. PerreHre bubnuoreka [JOK
TEKCTOBBIX 3a/1a4 apu(hMETHUECKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
89 [ToBTOpeHue, 0000IIEHIE U CHCTEMATH3AIMSA 3HAHMI. Peenne bubnmnoreka IIOK

TCKCTOBBIX 3aJa4 apI/I(bMeTI/I‘IeCKI/IM CIocodoM

https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpenue, 00o0mIEHE U cucTeMaTH3anus 3HaHui. Pemenne

bubmuoreka [JOK

90
TEKCTOBBIX 33]1a4 apu(METHYSCKUM CIIOCOOOM https://m.edsoo.ru/7f4441ca
IToBTOpenue, 0000IIEHNE U CUCTEMATHU3AI[MS 3HAHUM.

91 II 6:06p a30BaHUE aIJiIre6 AUYECKUX BBI axlcleHHﬁ OITyCTUMBIC bubmmorexa [JOK

beodp P P > AT https://m.edsoo.ru/7f444364
3HAYCHUA
I1 600 .
92 Hozzgpi:;;}?ng alfrz}énleqzlzli;iM:;HztIgH;HaHop;ﬂ CTHUMBIC bubmmorexa [JOK
beodp P P > AT https://m.edso0.ru/7f4446f2
3HAYCHUA
IT i.

93 Hgggggzzgljéggg g?rz}ggzggg?::gﬁﬁiﬁjz}gf;cmmle Bubmiorexa LIOK
SHAYCHIS https://m.edsoo.ru/7f444a94
IToBTOpenune, 0000IIEHNE H CUCTEMATH3AIMS 3HAHNH.

94 IT eo6pa3OBaHHe a?IIre6 AUYECKUX BBI an?ennﬁ OITyCTHMBbIC bubmorexa LJOK

peoop P P > HOIY https://m.edsoo.ru/7f444c56
3HAYCHUA
IToBTOpeHwMe, 0600IIEHNE U CHCTEMATH3AIMS 3HAHMH. DYHKITUH: bu6moreka [IOK

95 . .

MOCTPOCHHUE, CBOMCTBA M3yYEHHBIX QYHKIUI https://m.edsoo.ru/7f444f44

96 [MoBTopenue, 0boOIICHNE U crcTeMaTH3aKs 3HAaHUHA. DYHKIUH: bu6mmoreka [IOK
MTOCTPOEHHE, CBOMCTBA N3YUEHHBIX (PYHKITHIA https://m.edsoo.ru/7f44516a

97 [MoBTopenue, 0boOIICHNE U crcTeMaTH3aKs 3HAaHUHA. DYHKIUH: bu6mmoreka [IOK
MTOCTPOEHHE, CBOMCTBA N3YUEHHBIX (PYHKITHIA https://m.edso0.ru/7f4452e6

98 [ToBTOpenue, 06o0IIeH e U crcTeMaTU3aIys 3HaHui. OyHKIUH: bubnmnorexa IIOK
IOCTPOEHHE, CBONCTBA H3yUEHHBIX (yHKIIMH https://m.edsoo.ru/7f445516

99 [ToBTOpenue, oboOIIeHNE U crucTeMaTH3alus 3HaHui. [ padrueckoe bu6mmoreka [JOK
peleHre YpaBHCHUH U X CHCTEM https://m.edsoo.ru/7f443b12

100 IToBTOpeHue, 0000IICHIE U CHCTeMAaTH3aIHs 3HaHui. [ paduueckoe bubnunoreka [JOK
peleHre YpaBHCHUH U UX CHCTEM https://m.edsoo.ru/7f443cd4

101 Hrorosast KoHTpoBHAS paboTa

102 O06o001enre 1 cUCTEMaTHU3aUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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https://m.edsoo.ru/7f444f44
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YHEHUKA

Vueonuku «MaremaTtuka. Anreodpa. 7 kiiace», «Maremarnka. Anredpa. 8 kiace» u «Martematuka. Anredpa.
9 xnace» 0. H. MakapsrueBa, H. I'. Munnrok, K. . Hemxkosa, C. b. CyBopoBoii

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

METOIMYECKOE IOCOOUE TS YIUTEIIS;

AN AAKTUYCCKUEC MAaTCPUAIbI,

pabouue TeTpaau;

TEMATHYCCKUE TCCTHI,

KOHTPOJIbHBIC 1 CAMOCTOSATCIbHBIC pa60TI>I.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

BUBJIMOTEKA HOK

BUBJINOTEKA MJIII

BUBJINOTEKA PO1II



	7 класс
	8 класс
	9 класс
	Эстетическое воспитание:
	Экологическое воспитание:
	Базовые логические действия:
	Базовые исследовательские действия:
	Общение:

