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1) IOSACHUTEJIBHA A 3ATIMCKA

Anrebpa SBISICTCS OJAHHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obOecrieunBaeT M3ydeHUE APYTUX JUCIUILUINH, KaK €CTECTBEHHOHAYYHOTO, TaK W T'yMaHUTAPHOTO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO Uil MPOAOJDKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW KU3HU.
PazButne y 0OydYarOmIMXCS HAYYHBIX NPEJACTABICHUNA O TPOUCXOXKICHUU U  CYIHOCTH
anredpandyeckux adCTpakiMii, Ciocobe OTpaKeHUsI MaTeMAaTUYECKON HayKOW SIBIICHUI U MPOLIECCOB
B IPUPOJIC U OOIIECTBE, POJTH MATEMATHIECKOTO MOICTHPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE
croco6cTByeT (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHSI M KAUE€CTB MBIIUICHUS, HEOOXOIUMBIX JIJIS
aJanTalyMd B COBPEMEHHOM HH(poBOM obiecTBe. V3ydeHue anreOpbl obecrieynMBacT pa3BUTHE
yMeHHs HAOI01aTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHIHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSL U BBIBOJBI, (HOPMYIHPOBATH
yrBepxkacHus. OcBoeHHME Kypca aireOphl OOeCreurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
00y4JaromuXxcsi: OHU HUCHOJB3YIOT NEAYKTUBHbIE W WHIYKTUBHBIE pacCyXKIeHHs, 0000IeHNEe U
KOHKPETH3aIMIo, adCTparupoBaHue 1 aHajgoruto. O0yueHue anredpe mpearnosaraeT 3HauuTEIbHBIN
00BEM CaMOCTOSTETTFHOM JEATENIbHOCTH 00YYarOIIUXCs, IOATOMY CAMOCTOATEIbHOE PellIeHUE 3a1a4
SIBIISICTCS pean3alueil 1eaTeIbHOCTHOTO MPUHITUIIA O0YICHHSI.

B cTpykType mporpaMmmsl yueOHOTO Kypca «Anredpay Ui OCHOBHOTO 0011ero o0pa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIHHO-METOUYCCKUE JIMHUM: «YHclIa W BBIYHCICHUS,
«AnreOpandeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIIMNY.

Kaxxaast u3 aTHX coiepKaTelbHO-METOIMYSCKUX JTMHUA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
M3YYEHHUsSI Kypca, B3aUMOJICHCTBYS C APYTUMU €T0 JIMHUSMHU.

B xoxe m3ydeHus y4eOHOTO Kypca OOYyYarONIUMCSl MPHUXOJHUTCS JIOTUYECKH PaCCyXIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3W ¢ 3TUM B mporpammy y4eOHOTro Kypca
«Anrebpa» BKIIOYCHBI HEKOTOPBIE OCHOBHI JIOTHUKH, MPEICTABICHHBIC BO BCEX OCHOBHBIX pa3Jeiiax
MaTeMaTHUYeCKOro 00pa3oBaHUSI U  CIOCOOCTBYIOIIME OBJAJICHUIO OOYYalOIIMMKCS OCHOB
YHUBEPCAJIBLHOTO MaTEeMaTU4ecKoro s3bika. ConepKaTellbHOW M CTPYKTYpPHOHM OCOOEHHOCTBIO
y4eOHOT0 Kypca « Anredpay sIBISIETCs ero HHTETPUPOBAHHBIN XapakTep.

Conepxanve TUHUN «UHca ¥ BRIYUCICHUSD CITY>)KUT OCHOBOH JIJISl JATbHEHIIIETO M3YUYCHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00YYaIOIIUXCS JIOTHUECKOTO MBIIIEHUS, (POPMUPOBAHUIO
YMEHHS TOJh30BaThCS ANTOPHUTMAMH, a TaKKe MPHOOPETEHUI0 TPAKTHYCCKUX HABBIKOB,
HEOOXOIUMBIX ISl TOBCETHEBHOM ®KU3HU. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO 00IIEr0
0o0pa3oBaHUS CBS3aHO C PANUOHAIBHBIMA W HWPPAIMOHATBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
MPEJICTAaBICHUI O NEHCTBUTENLHOM YHCIE. 3aBEepIICHHE OCBOCHHUS YHCIOBOW JMHUU OTHECEHO K
cpenHeMy o01eMy oO0pa3OBaHHIO.

Cogepxanue ABYX anreOpanuecKux JUHUH - « Anredpandeckue BEIpaKEHUS» U « Y paBHEHUS U
HEPAaBEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHHIO Yy OOydaOIIMXCSl MaTeMaTHMYecKOro arrmapara,
HEOOXOJUMOTO JJIs peHIeHHus 3aJad MaTeMaTUKH, CMEXHBIX TMpPEAMETOB M MPAKTHKO-
OpPUEHTHPOBAHHBIX 3a1ad. Ha ypoBHe OCHOBHOTO o0OIIero oOpa3oBaHHsS YYEOHBIM MaTepHal
TPYIIUPYETCS BOKPYT PaIliOHATBHBIX BhIpaxeHH. Anredpa JeMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKH
KaK sI3bIKa JIJIS TIOCTPOSHUST MaTeMAaTHISCKUX MOJICIICH, OITMCaHUs TIPOIIECCOB U SIBJICHHIA PEaTbHOTO
mupa. B 3amaum oOyueHusi anreOpe BXOAAT TakXke AalbHEiIIee pa3BUTHE aNTOPUTMHUYECKOTO
MBIIUICHHS, HEOOXOIMMOro, B YAaCTHOCTH, JUII OCBOCHHS Kypca WH(OPMATHUKH, W OBJIAJCHHC
HABBIKAMU JEIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJNBHBIX (OPM CHOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K MAaTeMaTHICCKOMY TBOPYECTBY.

Conepxanne GyHKIMOHATEHO-TPAQUUECKON IMHUU HALIETICHO Ha MOIyYeHHEe 00yJaronuMUCs
3HaHWN O (PYHKITMSAX KaK Ba)XKHEHIIEH MaTeMaTHYECKON MOJENH JJIS ONMUCAHUS M HMCCICTOBAHUS
pa3Ho00pa3HBIX MPOIIECCOB U SBIEHUN B mpupoje u odiiecTse. M3ydueHne MaTepuana CliocoOCTByeT
Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHS WCIIOIh30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA SI3bIKA
MaTEeMAaTHKU - CJOBECHBIE, CHMBOJHYECKHE, TpaduyecKkue, BHOCUT BKIaJg B (HOPMUPOBAHUE
MPEJICTABICHUIA O POJIM MATEMATHKH B PA3BUTHH ITUBUIM3AIUN H KYJIbTYPHI.

2) COAEPX KAHHUE YYEBHOT' O KYPCA «AJITEBPA»
COJAEPXAHUE OBYYEHUA B 7 KJIACCE

Yyucia U BEIYUCIIEHUS.



JpoOu 0OBIKHOBEHHBIE U JACCATUYHBIC, IIEPEX0] OT OJHOHW (HOPMBI 3amKCH APOOei K APYyro.
[TonsiTHE pPalMOHAIBHOIO 4YMCIA, 3alACh, CPAaBHEHHUE, YIOPAIOYMBAHHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue JeicTBUS ¢ pallMOHATFHBIMU YKciIaMu. Pelienne 3a1a4 u3 peatbHOi IpakTUKY Ha
4acTH, Ha IpoOH.

Crenenb ¢ HaTYpaJbHBIM [TOKa3aTeIeM: OIpe/esieHue, Mpeodpa3zoBaHne BEIPAXKEHUI Ha OCHOBE
OIpeieNIeHus, 3aIUCh 00bIINX Yncell. [IponeHTsl, 3a11ch IPOLEHTOB B BUJE ApOoOU U IpoOH B BHJIE
IIPOLICHTOB. TpU OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PEILICHUE 3a1a4 U3 PEAIbHOM IIPAKTUKH.

ITpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTEIIN HATYPAJIbHBIX YHCEIL.

PeasibHbIE 3aBUCUMOCTH, B T.4. IIpsIMasi ¥ 0OpaTHAs IPONOPLIMOHAIBHOCTH.

AnrebpanyecKie BHIPaKECHUS.

IlepeMeHHBIC, 4YMCIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOW. JlomycTUMBble 3HAYCHHUS
nepemMeHHbIX. [IpencTaBnenne 3aBUCMIMOCTH MKy BeTUUMHAMHE B BUIE€ popMyIibl. Berarcnenus no
dopmynam. [IpeobpazoBaHne OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PABHBIE BBIPAXKEHMSL, TpaBHIIa
peoOpa3oBaHus CyMM U IIPOM3BENEHUM, MpaBUiIa PaCKPBITUS CKOOOK M NPUBEIEHUS MOJOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

Opnowienbl U MHorowieHsl. CreneHp MHorowieHa. Cl0XEHHE, BBIYMTAHHME, YMHOXKEHUE
MHOTOWICHOB. DOpMyJIbl COKpAIIEHHOIO YMHOKEHHs: KBaJApaT CyMMBI M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHEHHUs 1 HEPABEHCTBA.

VYpaBHEHHE, KOpEHb YpaBHEHMs, IpaBHUja IPeoOpa3oBaHUs YpaBHEHUS, PABHOCUIBHOCTb
YPaBHEHUM.

JIuneiiHOe ypaBHEHUE ¢ OHOM IIEPEMEHHOM, YUCIIO KOPHEN JTMHEMHOIO YPAaBHEHUS, PEILICHUE
JIUHENHbIX ypaBHeHUH. CocTaBlieHHE ypaBHEHUH IO YCIIOBUIO 3a/1aul. PelieHre TeKCTOBbIX 3a/1a4 ¢
IIOMOUIbIO YPaBHEHUI.

JluneliHOE ypaBHEHHE C ABYMSI TMEpEMEHHBIMH U ero rpaduk. Cucrema IBYX JMHEHHBIX
YpaBHEHMH C JByMs IEepeMEHHbIMM. PelieHne cucTeM YypaBHEHUIl CIMOCOOOM IMOJICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DyHKIUH.

Koopannara Touky Ha npssMoi. YnciioBble TPOMEXKYTKH. PaccTostHuE Mexay IByMs TOUKaMH
KoopanHaTHOH npsimoit. [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGciucca 1 opauHarTa
TOYKM Ha KOOpAMHATHON miockocTu. llpumepsl rpadukoB, 3amaHHbIX (Qopmyiamu. UreHue
rpa¢uKoB peanbHbIX 3aBucuMocTel. [lonstue pynkuuu. I'paduk ¢pynkuuu. CpoiicTBa

¢byukuuii. Jluneitnas ¢pynkuus, e€ rpaduk. I'padux pynkuuun y = [x|. ['paduyeckoe pemienue
JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPaBHEHU.

COJEPXAHUE OBYYEHUA B 8 KITACCE

Yucna v BBIYUCICHUS.

KBagparueiii kopenb u3 uwmcna. [lonstue 00 wuppanroHambHOM 4Hcie. [lecaTuunbie
npuOJIMKEHUsT UPPALMOHAIBHBIX yHcen. CBoicTBa apu(METHUECKUX KBAJAPATHBIX KOpPHEW M HX
IPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUH U BbIUKCICHUSIM. [lefiCTBUTENbHBIE YHCTIA.

Crenens ¢ 1enbIM N0Ka3zareiaeM U e€ cBoiictsa. CTaHgapTHas 3alliCh YHCIIA.

AnreGpanyeckue BbIpaXeHHsI.

KBanpaTHblil TpEXUIIEH, pa30XKEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanyeckas 1poos. OCHOBHOE CBOMCTBO anredpanyeckoi npodu. CinoxeHne, BRIMUTaHuUE,
YMHOXXEHUE, JiefieHne anreOpandeckux aApooeil. PariioHanbHble BRIpakeHUs U UX TPeoOpa3oBaHue.

YpaBHEHHNs 1 HEPABEHCTBA.

KBangpatHoe ypaBHeHue, ¢opMyia KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOIAAUIMXCA K JIMHEMHBIM M KBaapaTHeIM. [Ipocreiimne apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padmyeckas uHTEpHpeTanusi ypaBHEHUN C JBYMsI NMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUH C AByMs IEPEeMEHHBIMU. [IpuMepsl peleHns CUCTEM HEIMHEMHBIX YPAaBHEHUN C IBYMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.



UuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM EpeMEHHON. PaBHOCUIIBHOCTD
HEpaBEHCTB. JIMHEHHbIE HEpaBEHCTBA C OAHON MepeMeHHOW. CHCTEMbl JTUHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DyYHKIUU.

[Tonstue Qynkuuu. O6IacTb ONMpeneNeHUss U MHOXKECTBO 3HaueHWH (yHKuuu. CrocoObl
3aiaHus PyHKITUH.

['padux ¢pynkunu. Urenue cBorCTB pyHkumu no e€ rpaduxy. [Ipumeps rpagukoB GpyHKIMiA,
OTPaXKAIOIIUX PeabHbIE IPOLIECCHI.

@DyHKLIMY, ONUCHIBAIOIIME MPSIMYH0 M OOpAaTHYIO NPONOPLUOHAIBHBIE 3aBHUCHUMOCTH, HX
rpapukn. OyHKIHK y = X2, y = X3, y = \X, y = |x|.. [paduueckoe perenne ypaBHeHHIT i CHCTEM
YpaBHEHUU.

COJAEP)KAHUE OBYYEHUA B 9 KJIACCE

Yucna v BBIYUCICHUS.

PanmonanbHble uyuclia, UppalMOHAIBHBIE YHCIA, KOHEYHbIE M OCCKOHEYHBIC JECATHYHBIC
npodu. MHOXeCTBO AEHCTBUTEIbHBIX YUCE, J€HCTBUTENbHBIC YK CIIa KaK OECKOHEUHbIE AECATUYHBIE
npobu. B3amMHO OIHO3HAYHOE COOTBETCTBHE MEXIAY MHOXKECTBOM JICHCTBHTEIBHBIX YHCEN H
KOOpJAUHATHOM NPAMOM.

CpaBHEHHE [I€HCTBHUTENBHBIX 4YHCEN, apu(METHYeCKue IEHCTBHA C JeHCTBUTEIBHBIMU
YHCIIaMU.

Pa3zmepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTH MPOLIECCOB B OKPYIKAIOIIEM MHPE.

[TpubnuxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh HpuOIMKeHus. OKpyrJIeHue 4YHcerl.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCIICHUM.

VYpaBHEHHUS U HEPABEHCTBA.

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBaznpaTtHoe ypaBHeHMe. PerieHne ypaBHEHUH, CBOASILUXCS K KBaJpaTHbIM. bukBagpatHoe
ypaBHeHue. [IpuMmepsl pemieHuss ypaBHEHHHM TpeTbel M 4YETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOKHTEH.

Pemienne npoOHO-paniMoOHaIBHBIX ypaBHEHUH. PelieHrne TeKCTOBBIX 3ajay alreOpanyecKum
METOJIOM.

VYpaBHeHHe ¢ JByMs NepeMeHHbIMH U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX
YPaBHEHHUH C IByMs IEpEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHUH, OJTHO U3 KOTOPBIX JINHENHOE,
a npyroe - BTopoi creneHu. ['paduueckas uHTepHpeTanus CUCTEMbl YpPaBHEHUH C JBYyMs
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPaBEHCTB C OJHOM IepeMEHHOH. PemeHue cucreM JMHEWHBIX
HEpaBeHCTB C OJHOW mnepeMeHHOW. KBagpaTHble HepaBeHCTBa. ['padudeckas HHTeprperanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.
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DyHKINH.

KBanpatuunas ¢pyHkuus, e€ rpagux u cBoiictsa. [Tapadona, KoopIuHATHI BEPUIMHbI TapaboIbl,
0Cbh CHUMMETPHH 1apadoIbl.

I'paduku dyskmmii: y = kx, y =kx + b, y = k/x, y = x3, y =Vx, y = [x| 1 ux cBoiicTBa.

YuciioBble OCIEN0BATENIBHOCTH U TPOTPECCUMU.

[TonsiTHE 4YMCIOBOM MOCIIENOBATEIBLHOCTU. 3aJaHHME IIOCIEN0BATEILHOCTH PEKYPPEHTHOM
dbopmymoit u hopmysoit m-ro wieHa. Apudmerndeckas ¥ reoMmeTpuueckas nporpeccun. @opmMyIsl
[-TO WieHa apu(MeTHUECKOi U TeOMETPHUUECKON IPOTPECCUil, CyMMBI NEPBBIX IT YJICHOB.

H300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUYECKOW MpOrpeccHil TOouKaMu Ha
KOOPJMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IPOIIEHTHI.

3) IPEAMETHBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI YUEBHOI'O KYPCA
«AJITEBPAY

7 KIIACC

[IpenmerHble pe3yibTaThl OCBOCHHUS MPOrpamMMbl y4eOHOro Kypca K KOHIy oOy4yeHus B 7
KJIacCe.



Uucna u BBIYUCIIEHUS.

BbimonHATe, coderas yCTHbIE M TNHCbMEHHbIE NPUEMBI, apUpMETHUYEeCKHe IeHCTBUSA C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4€HUS YUCIOBBIX BBIPAKEHUM, IPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUSI 3HAYCHUI APOOHBIX BBIPAKEHUH, COlEpKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[TepexoauTs OT 0AHOM (hOPMBI 3aMCH YKCEIl K IpYyroi (IpeoOpa3oBbIBaTh AECATHUHYIO JpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO ICCATUYHYIO
JIpoOBb).

CpaBHUBATH U YIIOPAIOYNBATE PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BBINONHATE NPUKUAKY M OLEHKY pPe3yJbTaTa BBIYMCIICHUM, OLIGHKY 3HAYEHUN YHMCIOBBIX
BBIPAKECHUM. BBINOIHATE JEMCTBUSA CO CTEIIEHSAMU C HATYypPaJIbHBIMU IIOKA3aTEIIIMH.

ITpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemlate NpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBICE C OTHOLICHHUEM BEJIMYUH,
IIPONOPLUOHAIIBHOCTBIO BEJINYMH, ITPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YyJIbTaThl PELIEHUS 3a7a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

Anrebpanuyeckue BbIpaKeHHUs.

Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CHUMBOJMKY, NPUMEHATh €€ B IIpoLecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxoauth 3HaueHns OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHus LETOr0 BBIPAKEHHS B MHOTOWIEH NPUBEIEHUEM I0J00HBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOXKEHHE OJJHOWIEHA HA MHOIOWIEH U MHOIOYJIEHA HA MHOTOWJIEH, IPUMEHSATh
(dopMyJibl KBaZpaTa CyMMBbI U KBajipaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHne MHOTOUJICHOB HA MHOKUTENH C OMOILBIO BEIHECEHUS 32 CKOOKHU
00IIer0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (POPMYJT COKPAIIEHHOTO YMHOKEHHSL.

[TpumeHsTH IPe0Opa30BaHUs MHOTOUWIECHOB ISl pEIICHHs Pa3JIMYHbIX 3a/1a4 U3 MaTEMaTHUKH,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBONCTBa CTEMEHEH C HATypajJbHBIMHM IOKa3aTeNIsIMU JUIsl MIpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHEHMS U HEPABEHCTBA.

Pemlate nuHEHHBIE ypaBHEHHs C OJHOM IEPEMEHHOW, NMPUMEHSs IpaBUia MEPEX0aa OT
HCXOZHOI0 YPaBHEHNUs K PaBHOCUIBHOMY eMy. IIpoBepsTs, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumeHsTh rpaduueckre METObl IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[Tonbuparh mpuMepsl Map YHceNl, SBISIONUXCSA PEIIeHUEeM JIMHEHHOro ypaBHEHHs C ABYMs
IIEPEMEHHBIMM.

CTpouTh B KOOPAUHATHOH MJIOCKOCTH I'pad UK JIMHEHHOTO YPaBHEHUS C IBYMs IIEpEMEHHBIMH,
MO0JIb3YACh I'paKOM, IPUBOAUTDH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemrate cucrembl ABYX JTMHEWHBIX YPaBHEHUH ¢ ABYMS MIEPEMEHHBIMH, B T.4. TpapUUECcKu.

CocCTaBIATh U pemaTh JIMHEWHOE YPaBHEHHUE WIIM CUCTEMY JINHEWHBIX YPABHEHHM 110 yCIIOBHIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yM MOJTYUYEHHBIN pe3ysbTar.

DyHKINH.

N300pakaTh Ha KOOPJMHATHOW MPSAMON TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBBIE IPOMEXKYTKH Ha AIreOpanvdeckoM SI3bIKE.

OTmeuath B KOOPIUHATHOM MJIOCKOCTH TOYKHU IO 33/laHHBIM KOOpAWHATaM, CTPOUTH IrpaduKu
nuHeHbIX QyHKuuid. CTpouTs rpaduk GyHKIUHN Y = |X].

OnwuceIBaTh ¢ MOMOLIbIO (PYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIy BETUYMHAMH: CKOPOCTbD,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii cmocod TMpeACTaBICHUS W aHadW3a WHPOpPMAIlUM, W3BJICKATh M
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KJIACC

[IpeameTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca K KOHIy OoOy4yeHus B 8

KJIacCe.



Uucna u BBIYUCIIEHUS.

Hcnonb30BaTh HayalbHblE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN JUIf
CpaBHEHHs, OKPYIJICHHS M BBIYMCICHHH, W300pakaTh ACUCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHATHh MOHATHE apU(DMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOJIUTh KBA/IPaTHbIE KOPHH,
UCNONb3ys TP HEOOXOAWMOCTH KaJIbKYJIATOp, BBINOJIHATh IPeoOpa3oBaHMs BBIPAKEHHH,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Mcnonb30Bath 3anucu OOJBIIMX U MAJIBIX YKCET C IIOMOLIbIO IECATUYHBIX APOOEi 1 creneHen
yucna 10.

AnrebpanyecKie BHIPaKECHUS.

[IpuMeHATh TOHATHE CTENEHW C LEJIbIM II0Ka3aTeJIeM, BBIIOJIHATh IPeoOpa3oBaHUs
BBIPKEHUH, COJIEPKAIIUX CTETICHHU C LIEJIBIM ITOKa3aTeNeM.

BBINONHATE TOXKIECTBEHHBIE IPE0OPa30BAHUS PALIMOHAIBHBIX BEIPAXKEHUI Ha OCHOBE ITPABUJI
JNEHCTBUI HAJl MHOTOWICHAMH U aJIr€OpanvdecKUMU IPOOSMHU.

PackiapiBaTh KBapaTHBIM TPEXUIEH HA MHOXKUTEIH.

[TpumensTh ipeoOpa3oBaHus BBIPAKECHUH UIS PEIICHUS PAa3IMYHBIX 33/1a4 U3 MAaTEMATHUKH,
CMEXKHBIX NIPEIMETOB, U3 pealbHON MPAKTUKU.

YpaBHEHHs U HEPABEHCTBA.

Pemiate nuHeliHble, KBaJipaTHbIE YPaBHEHUS U PALlMOHAIbHbBIE YPAaBHEHUS, CBOASIIUECS K HUM,
CHCTEMBI JBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[IpoBoauTh mpoCTEHIIME HCCIAEIOBAaHUA YpPaBHEHUH M CHUCTEM YpaBHEHUH, B T.4. C
NpUMEHEHHEM TpadUUecKuX MpeACTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa
YPaBHEHMH peLIeHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[TepexoauTs OT ciIOBECHOM (hOPMYITMPOBKHU 3a1a49H K €€ areOpandeckoil MOJETH ¢ TOMOIIBIO
COCTaBJICHUS] YPaBHEHHUS WJIM CHUCTEMbl YpaBHEHMH, MHTEPIPETUPOBaTb B COOTBETCTBUM C
KOHTEKCTOM 3a]1a4 TOJTy4YEeHHBIA pe3ysIbTaT.

[TpuMeHATH CBOWCTBA YMCIOBBIX HEPAaBEHCTB JJISi CPABHEHUS, OLIEHKHU, PELIaTh JMHEWHBIE
HEPaBEHCTBA C OJHOM IMEPEeMEHHON U X CUCTEMBI, TaBaTh rpaMueCcKyro HILTFOCTPALINI0 MHOKECTBA
pelLlIeHU HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIHH.

[ToHumaTh ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U SI3bIK (TEPMMHBI, CHMBOJIUYECKHE
0003HaueHHsI), OMPEEATh 3HaUeHHE (DYHKIIMHA N0 3HAYCHUIO apryMEHTa, ONPENeNsTh CBOWCTBA
¢byHKIMU 10 €€ rpaduKy.

CTpouts rpaduKn deMeHTapHbIX GyHKIHI Buaa y = k/x, y = X2, y =x3, y =Vx,

y = |X|, onHMchIBaTh CBOMCTBA YNCIOBOM (DyHKIMH 1O €€ rpaduKy.

9 KJIACC

[IpenmerHble pe3yabTaThl OCBOEGHHUS MPOrpamMMbl y4eOHOro Kypca K KOHIly oOyueHus B 9
KJ1acce.

Yucna u BBIYUCIICHUS.

CpaBHHBATh U YIOPSIOUYMBATH PAllHOHAIEHBIC M HPPAI[OHAEHBIC YHCITA.

Bomonsate apudmMeTnueckue OeHCTBUS C pAllMOHAIBHBIMU YHCJIAMHU, COYETasl YCTHBIE U
MUCHMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C UPPAIMOHATHHBIMH YHCIIAMH.

HaxonuTe 3Ha4yeHus cTeneHed ¢ LENbIMH TOKa3aTelsIMU U KOPHEW, BBIUUCIATH 3HAYECHHUS
YHCIIOBBIX BBIPKEHHH.

OKpyrJIsTh JeMCTBUTENBHBIC YHCIIA, BBITOIHATh MPUKUIKY Pe3yJIbTaTa BIYMCICHUN, OLICHKY
YHCIIOBBIX BBIPKEHHIH.

VYpaBHEHUS U HEPABEHCTBA.

Pemrate nuHeWHbIE W KBaJpaTHBIC YpaBHEHUS, YPABHEHUs, CBOSIINECS K HUM, TPOCTEUIIIHE
JIpOoOHO-pallOHANIbHBIE YPABHEHUSI.

Pemate cucTemMBl JBYX JHHEHHBIX YpaBHEHHWHA C JBYMs NEPEMEHHBIMH M CHUCTEMBI JIBYX
YpaBHEHHI, B KOTOPBIX OHO YPAaBHEHUE HE SIBIISACTCS JTUHEHHBIM.

Pemiate TeKCTOBBIE 3a/1auK alreOpandeckuM CIOCOOOM C MOMOILBIO COCTABJICHUS ypaBHEHUS
WIN CHUCTEMBI IBYX YPaBHEHHI C IByMsI IE€pEeMEHHBIMHU.



IIpoBOANUTE MPOCTEHIINE WCCICAOBAHUSA YPAaBHEHHUN W CHUCTEM YPaBHEHUW, B T.4. C
INPUMEHEHHEM IpaUuecKuX MpeAcTaBIeHUl (YCTaHABIMBATh, UMEET JM YPABHEHUE WM CHUCTEMA
YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemiate nuHeliHbIC HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, U300paXaTh pellleHHe HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C IOMOILBI CUMBOJIOB.

Pemats cuctempl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOIIUE

KBaJpaTHOE HEPABEHCTBO, H300paXKaTh pEIICHUE CUCTEMBl HEPAaBEHCTB HA YHCIOBOM MPSAMOIA,
3alAChIBATh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a1a4.

DyHKIHH.

Pacrnio3HaBaTh (PyHKIMY U3YYEHHBIX BHJIOB.

[Toka3pIBaTh CXeMAaTUYECKH PACIOIOKEHHUE Ha KOOPAUHATHOM MJIOCKOCTH TPapuKOB (HyHKITHNA
Buma: y =kx, y=kx+b,y=k/x,y=ax2 + bx + ¢, y =x3, y =Vx,

y = |X| B 3aBUCHMOCTH OT 3HAa4E€HUH KOA((UIIMEHTOB; OMMCHIBATH CBOWCTBA (PYHKIIUIA.

Crpouth M M300paxkaTh CXEMATUYECKH TIpaUKu KBaJApaTU4YHbIX (YHKIMH, OMNMCHIBAThH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacnio3HaBaTh KBaJpaTHUHYIO (YHKLHIO 110 (opMyJe, MPUBOAUTH NMPUMEPB KBaIPATUYHBIX
GyHKIUI U3 peanbHON )KU3HU, (PU3UKH, TEOMETPUH.

YucnoBble NOCIEN0BATENBHOCTH U IPOTPECCUN.

PacriozHaBath apupMeTHUECKYyI0 M T€OMETPUYECKYI0 IPOrPEecCMU IpPH pas3HbIX crocobax
3aJaHusl.

BBINOMHATE BBIYHMCICHHUS C HWCHOJNB30BaHUEM (OPMYT N-TO WieHa apu(METHUECKOW H
FEOMETPUUYECKOHN MPOTPECCUM, CYyMMBI IIEPBBIX IT YWICHOB.

N300paxarh 4ieHbl NOCIE10BATEIbHOCTH TOUKAMH Ha KOOPJAMHATHOM IJIOCKOCTH.

Pemats 3a1aun, CBA3aHHbBIE C YMCIOBBIMU IIOCIEA0BATEIBHOCTAMY, B T.4. 3a/1a4 U3 pPEaJIbHON
KHU3HH (C MCIIOJIb30BAaHUEM KAIBKYJISITOPa, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne ni/m HaumeHnoBaHue pa3/aesioB U TeM KoauuecTBo yacoB DJieKTpoHHbIE (U (PPOBBIE)
IporpamMmel Bcero Kontpoasnsie IIpakTnueckue  00pasoBaTebHbIe pecypehl
padoThbI padoThI
1 Uucna v BBIYUCTICHHUS. 25 1 bubmuorexa [JOK
PanmonanpHbIE Unicia https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BhIpaKEHUS 27 1 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopmaunate! u rpaduku. OyHknmu 24 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 00OOIICHNE 6 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
o HanmeHnoBaHue pa3ae/ioB U TeM (uu¢poBbie)
Ne i/ OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30OBATEIBHBIE
padoThI padoThI pecypesi
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uwucna u Beruucienusi. CTeneHp ¢ 1eabiM 7 bubnuorexa [JOK
HOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxuieH https://m.edso0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHCHHMSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
8 PyHKIHH. OCHOBHEIC NOHATHS > https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
; DyrKupH. Huciossie dyriimn ; https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Hostopenne 1 obodwmenHe 6 1 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/t NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 0BPA30BATETBLHBIE
padoThbI padoTbI pecypebi
1 Yucna u Beruucienus. JleicTBUTEbHbIC 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubnunoreka LIOK
> PyHiwHH 16 . https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
6 YuciIoBbIE OCIEN0BATEIHLHOCTHU 15 2 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0



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