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MHNOACHUTEJBbHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro o0pa3oBaHUsA: OHA
o0ecrieunBaeT H3y4YeHHE JAPYTUX AUCLUUIUIMH, KaK €CTECTBEHHO-HAyYyHOTo, TaK W T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOOUMO Il MPOJOJDKEHHS 0O0pa3oBaHWS M B IIOBCEAHEBHOM >KU3HHU.
PazBurtue y 00ydaroniuxcsi Hay4HbIX MPEACTABICHUH O MPOUCXOKICHUN M CYLHTHOCTH alredpamyecKux
abcTpakiuii, crmoco0e OTpakeHUsT MaTeMaTHUYeCKON HayKOHl SBJIEHMH M TMPOIECCOB B MPHUPOAE U
o01iecTBe, poJid MAaTEMAaTUYECKOTO MOJIETUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOMUMBIX JUIsl aJanTaldd B
coBpeMeHHOM uppoBoM obmiecTBe. M3ydeHne anreOpsl o0ecrieunBaeT pa3BUTHE YMEHUS HAOIIOIATh,
CpaBHMBaTh, HAaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBHSI U BBIBOJBI, (OPMYIUPOBATH YTBEPKICHUS.
OcBoenne Kypca anreOpbl 0OecleurBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCs: OHH
WCIOJIL3YIOT JEAyKTHUBHBIE W WHIYKTHBHBIC PACCYKICHHUS, O0000IIEHHEe © KOHKPETH3AIUIO,
abctparupoBanue u aHanorutro. OOydeHue anrebpe mpeanoyiaraeT 3HAYUTENIBHBIH  00BEM
CaMOCTOSITENILHOM JIeATENbHOCTH O0y4YaIOUINXCs, TO3TOMY CaMOCTOSITENIbHOE PElIeHHE 3a/1ay SIBIISIeTCS
peanu3anyeil AeITeTbHOCTHOTO MPUHITUIA O0ydeHHUS.

B crpykrype mporpamMmel yuyeOHOro Kypca «AureOpa» Uisi OCHOBHOTO 00mIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATEeIbHO-METOAUYECKUE JHHUM: «Yucaa ¥ BBIYUCICHUNY,
«AnreOpanueckue BBIpAXKECHHsS», «YpaBHEHHMs W HepaBeHCTBa», «Dynkuum». Kaxmas u3 3Tux
COJIePKATEIbHO-METOJUUECKUX JIMHUN pa3BUBaeTCS HA MPOTSHKEHWH TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C JAPYTUMH €ro JHHUAMU. B Xoxe wu3ydeHus y4eOHOro Kypca OOydYaroUIMMCs
MIPUXOAUTCS JIOTUYECKU PACCyk1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3u ¢ 3TUM
B MporpamMmy y4eOHOTo Kypca «Airedpa» BKIIIOUEHBI HEKOTOPBIE OCHOBHI JIOTHKH, IPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3lellax MaTeMaTW4ecKoro oOpa3oBaHUS M  CIIOCOOCTBYIOIIME OBJIAJCHUIO
00yYaroIMUMHUCST OCHOB YHHUBEPCAITBHOTO MaTEMaTH4YecKoro si3bika. CoJepiKaTeNbHON U CTPYKTYPHOM
0COOEHHOCTBIO y4EOHOTO Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Copepxannie nTuHUM «Yucna ¥ BBIYMCICHUS» CIY>KUT OCHOBOHM IJIsl JalbHEHIIEro HM3y4eHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS JIOTUYECKOIO MBIIUIEHUS, (HOPMHUPOBAHUIO
YMEHHS MOJIh30BAThCS AITOPUTMAMH, a TAKKE MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEIHEBHOM JKM3HH. Pa3BUTHE MOHATHUS O YHCIe Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs
CBS3aHO C pAIMOHATBHBIMH M UPPAIUOHATBHBIMU YHCIaMH, (OPMUPOBAHHEM MPEICTAaBICHUN O
JCWCTBUTENIFHOM 4YHCIie. 3aBepIIeHHE OCBOSHHS YHCIOBOW JIMHHUHM OTHECEHO K CPeJHEMY OOIIeMy
00pa3zoBaHMUIO.

Copepxanue AByX anreOpandeckux JIMHUN — «AnreOpandeckue BhIpaXKEHHUSI» U «YPaBHEHHUS U
HEpaBEHCTBAa» CMOCOOCTBYeT (OpMHpPOBAaHUIO Yy OOydYaIOMIMXCS MaTeMaTHYeCKOro  armapara,
HE0OXOIMMOTO JIJIST PEIICHHUS 3a/1a4 MAaTEMAaTHKH, CMEXKHBIX MPEAMETOB H MPAKTUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHHs y4eOHBIH MaTepuan TPYNNUPYETCS BOKPYT
palMoHaNIbHBIX BBIpaXEeHHH. AnreOpa JeMOHCTpUPYET 3HAYEHHE MAaTeMaTUKH Kak s3bIKa JUIs
MMOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENeH, OMUCAHMs TPOIECCOB M SBJICHHUM peanbHOro mMupa. B 3amaumn
oOyueHusi anrebpe BXOAIT TakXke JalbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO  MBIILIICHUS,
HEOOXOJMMOTO, B YaCTHOCTH, ISl OCBOCHHS Kypca HWH(QOPMATHKH, W OBJAJCHHWE HaBBIKAMU
JIeTyKTHBHBIX paccykneHui. I[lpeoOpazoBaHWe CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanrie (hyHKIIMOHATHHO-TpaUUECKON JTHHUU HAIEJICHO Ha MOJIy4eHHE OOYy4YarolUUMUCS
3HAHUN O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENM [JIsi OMHCAHUS W WCCICIOBAHMS
Pa3HOOOpAa3HBIX MPOIIECCOB W SIBIICHUW B MPHUPOJE M oOIecTBe. M3ydeHne marepuana CrocoOCTBYET
Pa3BUTHUIO Yy OOYYArOIIMXCS YMEHUS HCIOJIb30BaTh PA3TUYHBIE BBIPA3UTEIBHBIE CPEICTBA S3BIKA



MaTEMaTHKH — CIIOBECHBbIC, CHUMBOJIMYECKHE, TpadudecKue, BHOCHT BKJIaA B (OpMUPOBaHUE
MIpe/ICTaBICHUH O pOJIM MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CormacHo ydyeOHOMY TulaHy B 7—9 Kilaccax u3ydaeTcsi y4eOHbIH Kypc «Anrebpa», KOTOPBIH
BKJIIOYAET CJIENYIOLIME OCHOBHBIE pa3zeiibl conaepkaHusd: «Hucia U BbIUMCIEHUS», «Alredpanyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha n3ydenne yueOHOTro Kypca «Anredpa» orBoautcs 306 yaco: B 7 kinacce — 102 vaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B HeJenio).

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEeXoa OT OJHOW (OpMBI 3amucu ApoOeil K Ipyrow.
[lonsTE panMOHAIBHOIO 4YHCJA, 3alUCh, CPAaBHEHHUE, YIOPSIJAOYMBAHME PALUOHAIBHBIX YHCEI.
Apudmernueckue AeHCTBUSA C PaLMOHATIBHBIMHM YMCiIaMu. PelieHue 3ajgad U3 peasbHOM NMPaKTHKU Ha
9acTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTeJIEM: OINpejesieHUue, IpeoOpa3oBaHne BHIPAKEHUN HA OCHOBE
oIpeJiesIeHus], 3anuch OonbIMX yucen. [IporeHTsl, 3anuch NpoLUeHTOB B BUJE IpoOU U ApoOHU B BUE
IIPOLIEHTOB. TpY OCHOBHBIE 331a4y Ha NIPOLICHTHI, PEIICHUE 3a7]a4 U3 PEAIbHOM NIPAaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPAIbHBIX YHCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHbBIE, YNCIOBOE 3HAYCHHE BBIPAKEHUA C IEpEeMEHHOW. JlomycTHMBbIE 3HA4YEHHs
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHIE (popMyinbl. Beramcnenus mo
dopmymnam. [IpeoOpasoBanne OyKBEHHBIX BBIPAKCHHIA, TOXKICCTBEHHO PAaBHBIC BBIPAKCHUS, MpaBUIIA
peoOpa3oBaHusl CyMM M IPOU3BEICHMH, MpaBWiIa PACKPBITUS CKOOOK M IPHUBEACHMS IMOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorowieHa. CloXeHHe, BbIUUTAHUE, YMHOXKEHUE
MHOro41eHOB. DOpPMyIIbl COKPALIEHHOTO YMHOXKEHHU: KBaJpaT CyMMBI U KBaJapaT pasHocTh. PopMyia
Pa3HOCTH KBaApaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTENH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IIpaBWJIa IpeoOpa3OBaHUs YpaBHEHHUS, PABHOCUIBHOCTH
YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW IEPEMEHHOMW, YUCIO KOPHEW JIMHEWHOrO YpaBHEHHs, PEILICHUE
TuHENHbIX ypaBHeHHH. CocTaBlieHHE ypaBHEHUM IO YCIOBHIO 3ajqaud. PerieHune TEKCTOBBIX 3ajad C
MMOMOIIBIO YPABHEHHUI.

JIuHeitHOoe ypaBHEHHME C JByMs NepeMeHHbIMM U ero rpaduk. Cucrema IBYX JHHEHHBIX
ypaBHEHUH ¢ JByMs NepeMEHHBIMH. PelieHne cucreM ypaBHEHHH criocoOoM MOJCTaHOBKH. [Ipumepsl
peLIeHUs TEKCTOBBIX 3aa4 C IIOMOILIBIO CUCTEM YPaBHEHU.

DOyHKIUH

Koopaunara Toukn Ha npsmoil. UucioBsle nmpoMexyTku. PaccrosHue mMexay AByMs TOYKaMH
KOOPAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX um Oy. AbGcumcca M opAMHATa TOYKH Ha
KOOpJAUHATHOM TuiocKocTH. [Ipumepsl rpadukos, 3aanHbix GopmynaMu. UTeHue rpagukoB peaabHbIX
3aBucumocteil. [lonstue ¢pynknuu. I'padux dynknuu. CpoiictBa Qynkumii. Jluneiinas pynkuus, e€
rpaduk. ['papux dynkuun y = [X|. [padudeckoe pemieHne TMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHHUH.



8 KVIACC

Yuciia 1 BbIYMCIICHUSA

KBanparusiii kopeHs u3 uncia. [lousarue 06 uppannoHaabHOM dncie. JlecsaTHaHbIe TPUOIKEHUS
UppaluoHaNbHbIX yucel. CBolcTBa apu(pMETHUECKUX KBAJpPAaTHBIX KOpPHEH M HX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHHUN U BBIYUCICHUSAM. J[eficCTBUTENbHBIEC YHCIIA.

Crenens ¢ 11enbpIM [TOKa3zaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCa.

Auaredpanyeckue BbIpaKeHHs

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apoou. CrokeHue, BHIYUTAHHE,
YMHOKEHUE, JIeIeHrne anredpandeckux apooeil. PaninonanbHbie BoIpaKeHUS M UX IpeoOpazoBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyrna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOMISIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [Ipocteiiime npoOHO-parmoHaIbHBIC
YpaBHEHUS.

I'paduueckas wHTEpHIpeTanusi ypaBHEHUH C JBYMS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHUU C IBYMs IepeMeHHbIMHU. [IpuMepsl pelieHus CHCTEM HEIUMHEHHBIX YpaBHEHHMM C ABYMs
[IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 aNreOpandeckum crocoooMm.

UucnoBble HEpaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OHOM nepeMeHHOH. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHeliHbIe HEpaBeHCTBa ¢ OJHOW NepeMeHHOM. CUCTEMBbl JUHEHHBIX HEPAaBEHCTB C OJHOMI
MePEMEHHOM.

DyHKIUH

[Tonstre ¢pynkmuu. O6IACTh ONMpeeICHIS U MHOKECTBO 3HaYeHUH QyHKIHH. CriocoObl 3a1aHus
GyHKIHH.

I'papux ¢ynkumu. Urenue cBoiictB ¢ynkumu no e€ rpaduky. [Ipumepst rpadukoB QyHKIHA,
OTpa)KAIOIUX PeaIbHbIE IPOLECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIMOHATIBHBIE 3aBUCUMOCTH, MX I'paduKH.
OyHKIUU Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CUCTEM YPaBHCHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnonanbHele 4Kcia, uppalMoHaIbHbIE YHCIIa, KOHEUYHbIe M OECKOHEYHbIE JIECTUYHBIE POOH.
MHOXecTBO NEHCTBUTENBHBIX UYUCEN, NEHCTBUTENIbHBIE YMCIAa KaK OECKOHEUHBbIE JECATHUHBIE JPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEKIY MHOYKECTBOM JIEUCTBUTEIBHBIX YHMCENI U KOOPAMHATHOMN
MIPSAIMOM.

CpaBHeHue JIeHCTBUTENBHBIX YnCell, apupMeTUYecKe JeHCTBUS C JeCTBUTEIbHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubnmxE€HHOE 3HaAUEHNE BEIMUMHBI, TOYHOCTh MpuOImkenusa. OxpyraeHue yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCIICHUM.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHuwe ypaBHEHMH, CBOASAIIMXCS K KBaJpaTHBIM. bHKBagpaTHOE
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHMH TPETbEd W YETBEPTOM CTENEHEW pas3JIoKEHUEM Ha
MHOXUTEH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3ajau anredpanvyeckuMm
METOJIOM.



VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenue cucreM AByX JTHMHEHHBIX ypaBHEHUH
C AByMs IlepeMEHHbIMU. Pemenue cucreM JByX ypaBHEHUM, OJHO W3 KOTOPBIX JIMHEWHOE, a JpYyroe —
BTOpOI1 crenenu. ['paduueckas nHTEpIpeTaIs CHCTEMbl YPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKum Criocooom.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Penrenne 1MHENHBIX HEPABEHCTB C OJHON NepeMeHHOM. PellieHne cucTemM JTMHENHBIX HEPABEHCTB
c ogHoi nepeMenHoi. KBanparnsie HepaBeHcTBa. ['paduueckas uHTEprpeTanysi HEPaAaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DOyHKUMH

KBanpatuunas gynkuus, e€ rpadux u coicta. [lapaGona, koopAHHATHI BEpIIMHBI TapadOJIbL,
0Cb CUMMETpPUH MapaboJIbl.

I'padukn dyukmumii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTsa.

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCUH

[lonsiTHe YMCIOBOW TMOCIENOBATEIBHOCTH. 3aJlaHue IOCIEAOBATEIbBHOCTU PEKYPPEHTHOM
dbopmyIoit u popmyoi N-ro wieHa.

Apudmernueckas u reomerpuyeckas nporpeccuud. Gopmynbl N-ro uieHa apuhMETHUECKOU H
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne WIEHOB apU(PMETUYECKOH M T'eOMETPUYECKON TMporpeccuid TOYKaMH Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHENHHBIN U S5KCIOHEHIIMAIbHBIA poCT. CII0KHBIE IPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE  pe3yJibTAThl  OCBOCHHUS  MporpaMMbl  ydyeOHOro  Kypca  «Amnrebpa»
XapaKTePU3YIOTCA:

1) maTpuoTnyecKkoe BOCIIUTAHUE:

MIPOSIBJICHUEM HHTepeca K MPOLUIOMY U HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOILIECHUEM K JOCTHKECHHMSIM POCCHMCKMX MaT€MaTHKOB M POCCUHCKOM MaTeMaTHYeCKOM IIKOJBI, K
WCTIOJIB30BAHUIO ITUX JOCTIKEHUH B IPYTrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpaskaaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO O00s3aHHOCTEH TIpaXJaHMHA M pead3alud ero Impas,
MPEJICTaBJICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SBICHUH,
MpOIeAYp TPaKIAHCKOrO 00IIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO
ATHYECKUX TPOOJeM, CBS3aHHBIX C NMPAKTUYECKUM TPUMEHEHHEM JIOCTHIKCHHUH HAyKH, OCO3HAaHUEM
BaXHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE Yy4YacTHE B pEIICHWH TMPAKTHUYECKUX 3a7ad MaTeMaTHYeCKOU
HaTPaBJICHHOCTH, OCO3HAHHEM BKHOCTH MaTEeMaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKCHUU BCEH KU3HU
JUIsL yCTIEHIHON NpoQecCHOHaIbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M IIOCTPOCHUEM HMHAMBHUIYATbHOM TPaeKTOPUH 00Pa30BaHUs U KU3HEHHBIX IIAHOB C Y4ETOM
JIMYHBIX UHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHME:

CMOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTETMUECKOMY BOCIPHUATHIO MaTEMAaTUYECKUX OOBEKTOB,
3ajJa4, pelieHuil, paccyKAeHU|, YMEHHIO BUJIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpHEHTAINel B IESITETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS UYEIOBEKa, NMPHUPOJBI U OOIIECTBa, MOHUMAHUEM MaTeMaTHYECKOW HayKu



KaKk cQepbl YeNOBEYECKOW JEATEIBHOCTH, JTAamoB €€ pasBUTHS W 3HAYUMOCTH IS Pa3BUTHS
[UBWJIM3AIIMH, OBJIAZICHUEM SI3BIKOM MaTeMaTHKH W MaTeMaTHYEeCKOW KYJIbTypOH Kak CpPeICTBOM
TTO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIITMMHU HAaBBIKAMH UCCIIEIOBATEIILCKOM TSI TEIIBHOCTH;

6) ¢usmueckoe BocnuTaHue, (POPMHPOBAHUE KYJILTYPbI 30POBbSi U 3IMOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO TMPUMEHSTh MAaTEMAaTHYECKHWE 3HAHMS B HMHTEpPECax CBOETO 370pPOBbS, BEICHUS
310pOBOro oOpa3a XU3HM (3I0pPOBOE IHUTAaHHWE, COAIAHCHPOBAHHBIH PEKHUM 3aHATHH W OTHbIXA,
perynspHasi (u3HUECKas aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBBIKA pedieKCHH, TPU3HAHHEM CBOETO
IpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro 4yeaoBeKa,;

7) 3K0J10rnYecKoe BOCIIUTAHME:

OpUCHTAIlMe Ha TPHUMCHEHHE MaTEeMaTUYeCKMX 3HAHWWM IS pEIIeHHus 3axad B o0jacTu
COXPAHHOCTH OKPYKAIOLIEH cpejibl, TUITAHUPOBAHUS IMOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUMN
JUTSL OKPYIKAIOIIEH Cpebl, OCO3HAHUEM TI00ATBHOTO XapaKTepa AKOJIOTUYECKUX MPOOIeM U MyTed Ux
perieHus;

8) apanTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUAX HEONPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHUX JIIOICH,
proOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTbITA IPYTHUX;

HE0OX0IUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHHUWA, B TOM uyucie (GOpMyIupOBaTh HJEH,
TIOHSTHSA, TUTIOTE3bI 00 OOBEKTAX U SABJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX, 0CO3HABATH ACPUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CUTYaIlMI0 KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIeHUs U ACHCTBUS, POPMYITUPOBATH
Y OIICHUBATh PUCKU U TTOCJIEICTBUSI, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS

Ba3zoBble joruyeckue aeiicrBus:

BBUSIBJIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTEeMaTUYeCKMX OOBEKTOB, IOHSITHH,
OTHOIIEHUH MeXAy HOHIATUAMM, (OpPMYIHpOBaTH OINpEAETCHUS TMOHATUH, YyCTaHABJIMBATh
CYLIECTBEHHBI NpPHU3HAK KJIACCU(PUKALUU, OCHOBAHHS s OOOOLIEHUS W CpaBHEHUS, KPUTEPUHU
IIPOBOJMMOTIO aHAJIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPA30BBIBATH CYXKJIEHUS: YTBEPAUTEIbHBIE U OTPHUIATEIbHBIE,
€/IMHUYHBIE, YaCTHbIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuHs B (aKTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKICHUAX, NpeAsaraTb KpPUTEPUM MJS BBIIBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUUI;

JIeJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeNbCTBA MAaTEMATUYECKHX YTBEPXKICHHMH (IpSMble U OT MPOTHBHOIO), MPOBOIUTH
CaMOCTOSITENTbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYECKUX (PaKTOB, BHICTpaUBaTh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHOCO0 perieHus yueOHOW 3a1a4yi (CpaBHUBATh HECKOJIBKO BapMAHTOB PEHICHMSI, BHIOMPATh
HaunboJee MOAXOIAIMHNN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

HCIOJIb30BaTh BOIPOCHI KAaK HCCIEN0BATENIbCKUM MHCTPYMEHT MO3HaHMs, (GOPMYIHUPOBATH BOIPOCHI,
¢bukcupyoomue MNpoTUBOpeUHe, NpoOIeMy, CaMOCTOSTEIbHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMUpOBATh TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;



IPOBOJUTH [0 CaMOCTOSTENbHO COCTABICHHOMY IUIAHY HECJIOXKHBIH JKCIEPUMEHT, HEeOOJIbIIOoe
UCCIIEIOBAaHHE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro O0OBEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXITy CO0OIi;

CaMOCTOSITENTLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHUIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEATIONIOKEHHS O €0 Pa3BUTHH
B HOBBIX YCJIOBHUSX.

Pa6ora ¢ nndopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTb M M30BITOYHOCTh MH(OpMAILUM, JaHHBIX, HEOOXOOUMBIX Ul PELIeHUS
3aJauu;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUUYHBIX BUJIOB
1 GOpM MpeCTABICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHUs MH(OPMALMM U WIUIIOCTPUPOBATh pellaeMble 3aladd CXEMaMi,
rarpaMMaMu, HTHOM rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh  HAA&KHOCTb  MHPOPMALMU O  KPUTEPHUSM, IMPEAJOKEHHbIM  y4YUTEIeM WU
cOpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHHKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelicTBUA:

BOCIIPUHUMATH U (POPMYITHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSMH U IEISIMU OOIICHHUS, SICHO,
TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS
10 XO/y pelIeHus 3a/1a4l, KOMMEHTUPOBATh MOJy4eHHBIH pe3yibTar;

B XO/€ OOCYXJEHHs 3aJaBaTb BOIPOCHI 10 CYLIECTBY 0OOCYXJIaeMOH TeMbl, IpoOIeMbl, periaeMoil
3aJjaud, BBICKA3bIBaTh MJIEH, HALIEJICHHbIE HA IIOUCK pPEIIEHMs, COMOCTABIATh CBOU CYXACHUS C
CYXIEHUSIMH JIPYT'MX YYacTHHKOB JHajiora, OOHApPYXHBATh pa3jiMYlMe M CXOJCTBO IO3UIHMHA, B
KOPPEKTHOH Gopme (HopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJCTABIATh PE3YNIbTAThl PEIICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS, TPOEKTA, CAMOCTOSTEILHO
BBIOMPATH (OpPMAT BBICTYIICHUS C YIETOM 3aj1ad MPE3EHTAIMN 1 OCOOCHHOCTEH ayIuTOPHH;

MOHWMAaTh W WCIOJB30BaTh NPEHMYIIECTBA KOMAHJHOM W WHIWBUAYAJIBHOW PaOOTHI MPH PEIICHUH
y4eOHBIX MaTeMaTHYECKUX 3ajiay;

NPUHUMATh IIe7Tb COBMECTHOW JesTEeIbHOCTH, IUIAHWPOBAaTh OPTraHU3AIlMI0 COBMECTHOW paboThl,
pacripenienath BUAbI padoT, IOroBapuBaThcs, OOCYXJIaTh IMpOLECC M pe3yabTaT paboThl, 00001IaTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (hopMax palboThl (0OCYXkaeHUs, OOMEH MHEHMSMHU, MO3TOBBIE IITYPMBI U
JpYyTHUE), BBIIOIHATH CBOIO 4YacThb PabOThl M KOOPAMHUPOBATb CBOU JIEHCTBHS C JPYTUMH WiIE€HAMHU
KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIATh IUIaH, aJlTOPUTM pELIeHMs 3aJadd (WIM ero 4yacTh), BIOMpaTh crocod
pemeHust ¢ y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH M
KOPPEKTHPOBATh BapUaHTHI PEHICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHATbHbII HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIecca U pe3yabTaTa PeleHIs] MaTeMaTHIeCKOM
3ajJauu;

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NPH PEIICHUH 3a]add, BHOCHTH KOPPEKTHBBHI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllIGHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pe3yJbTaTa NESATEIbHOCTH IOCTABICHHOW WENH U YCIOBUSAM, OOBSCHSTH
MIPUYMHBI JOCTUKCHHS WIM HETOCTHKCHUS 1Ie]T, HAaXOUTh OMUOKY, AaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

NPEJIMETHBIE PE3YJIbTATHI

K koHIy 00y4enus B 7 KJacce 00yJarOMIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yuciia 1 BbIYMCICHUS

BoimonusATe, coderass yYCTHbIE M NUChbMEHHbIE MPUEMBI, apuPMETHUYECKHE ACUCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTe 3Ha4eHHs YMCIIOBBIX BBIPAKEHHM, MPUMEHATH pazHOOOpasHbIE CHOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[lepexonuth oT 0HOM (OPMBI 3amKcU YUCed K APYroil (mpeodpa3oBbIBaTh NECATHUHYIO IPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yncia.

BbINONHATE NPUKUAKY K OLIEHKY pe3yibTaTa BBIYMCICHUH, OLEHKY 3HAYEHUH YHCIOBBIX
BbIpa)XCHUI. BRINMOIHATH NEHCTBUS CO CTENEHSMU C HATYpaJbHBIMU [TOKA3ATEISIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE HA MHOYKUTEIN HATypaJIbHbIX YHCEIL.

Pemarp npakTUKO-OpUEHTHpPOBAHHBIE  3aJaud, CBS3aHHbIE C OTHOUIEHMEM  BEJIUYMH,
MIPONOPUMOHANIBHOCTBIO BEJIMYMH, IMPOLIEHTAMH, HUHTEPIPETUPOBATH PE3YylbTaThl PEIICHUS 3aJad C
y4€TOM OrpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHs

Hcnonb3oBarh anreOpanyeckyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

Haxoauth 3HaueHns OYKBEHHBIX BBIPAXKEHUN MPU 3aJaHHBIX 3HAYCHUAX MEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHMsl LEJIOr0 BBIPAXEHUS B MHOTOWIEH IPUBEACHUEM I0JJOOHBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOYJIEHA Ha MHOTOWIEH, NPUMEHSATH
(dhopMyIbI KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCymecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTEIU C MOMOUIbIO BBHIHECEHUS 3a CKOOKHU
001Iero MHOXKHTENS, TPYNIIUPOBKY ClIaraéMbIX, IPUMEHEHUS (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHnsaTh NMpeoOpa3oBaHUs MHOTOYJICHOB JJIsl pEIIEHHs pa3iM4HbIX 337ad U3 MaTeMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBAa CTENEHEH C HATypaJbHBIMH IOKazaTelsIMH JUId IpeoOpazoBaHUs
BBIPa)KCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemartp nuHEHBIE ypaBHEHUS C OJHON NIEPEMEHHOM, IPUMEHSIS MPaBUiIa EpEXoa OT UCXOIHOTO
YpaBHEHHUSI K paBHOCHJIbHOMY eMy. [TpoBepsTh, SIBIsIETCS I YMCIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduueckre METObI P PEIICHUH TUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupath mpuMepsl Hap YHCEN, SBISIOMMXCS PEIIEHHEM JIMHEHHOro YpaBHEHHS C JBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOM IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHMS C JIByMsI MEpEMEHHBIMU,
MOJIb3YACh TpauKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPAaBHEHHM C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.

CocTaBiATh M pemarh JMHEHHOE YpPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJYYECHHbIN pe3ynbTar.

DOYyHKIUMT



N300paxaTh Ha KOOPAMHATHOW MNPSIMON TOYKH, COOTBETCTBYIOUIME 3a/JlaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBaIbl, 3alIMChIBATh YNCIOBBIE IPOMEXKYTKU Ha alnredpanueckoM s3bIKe.

OTMeyaTh B KOOPIMHATHOW NMJIOCKOCTH TOYKU IO 3aJlaHHBIM KOOpAMHATaM, CTPOUThH IpaduKu
TuHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKImu Yy = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTH,
BpeMsl, PacCTOSIHUE, LIEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTENILHOCTD, BpeMs, 00bEM padoThI.

HaxoauTs 3HaueHue QyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuil crocod mpeacTaBiICHUS © aHaMM3a HWHQOpPMAIMH, W3BIEKATH U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEeaTbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koH1y 00y4eHus B 8 kiacce 00y4aroImuics MoJIyduT Caelyrolue NPeIMETHbIC Pe3yIbTaThl:

Yuciia 1 BbIYMCICHUS

Hcnonb30BaTh HaYaJIbHBIE IPEJCTABIEHUS O MHOYKECTBE JEHCTBUTENIBHBIX YUCEI JUIsl CDABHEHUS,
OKpPYIJIEHUS U BBIYMCIICHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPAUHATHON IPSIMOI.

[IpuMeHsATh NOHATHE apU(PMETHUYECKOTO0 KBAJPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIOJb3Ys NPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBIIOJIHATH IPEOOPa30BaHUs BBIPAXKEHUH, COJIEpKAILUX
KBaJIpaTHbIE KOPHHU, UCIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIINX W MalbIX YUCEN C MOMOINBIO JIECATHYHBIX APOOEH M CTereHeH
yucna 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHSTh MOHATHE CTENEHU C LIEJIbIM MOKA3aTeIeM, BBINOIHATh NpeoOpa3oBaHusl BbIPAXKEHUH,
COJIEprKallMX CTENEHU C LENIbIM [IOKa3aTeJIEM.

BbINONHATE TOXJIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE IPaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyeckKuMu ApoOsMu.

PacknanpiBaTh KBaipaTHbIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHMsI BBIPAKEHUM JJIs pPEUIEHMs] Pa3IUMYHbIX 33Jad W3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHUS U PALMOHAIbHBIE YPAaBHEHHUS, CBOJSLIMECS K HUM,
CHCTEMBI JIByX YPaBHEHHH ¢ ABYMs [IEPEMEHHBIMHU.

IIpoBoguTh MpOCTEHIIME MCCIENOBAHUS YpPAaBHEHUHM W CHCTEM YpPAaBHEHUW, B TOM 4YHCIE C
IPUMEHEHHEM TIpaduyecKux MpeacTaBleHuil (yCTaHaBIUBaTh, MMEET JIM YpPaBHEHHE WIM CHCTeMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIpOYee).

[lepexonuth OT cioBecHOW (HOPMYIHUPOBKHU 3a7aud K €€ anredpanyeckol MoAeau ¢ MOMOUIbIO
COCTaBJICHUS YPaBHEHMS WJINM CUCTEMBl YPAaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBII pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPAaBHEHMS, OILIEHKH, peEllaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM NMEpPEeMEHHOM M HUX CHCTEMBI, JaBaTh rpapUuecKyl0 WIUIIOCTPAIMI0 MHOXECTBa
pELIEeHNI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUMH

[loHuMaTh W HCMONB30BaTh (YHKIMOHAJIbHBIE TMOHATHS M S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHUsI), ONpPENENiITh 3HadeHHe (QYHKIUM O 3HAYEHHIO apryMeHTa, OMNpeNeNsiTh CBOMCTBa
dbyaknmn o e€ rpaduky.

Ctpoutb rpaduku JI€MEHTapHBIX QYHKIUH BUJIA:

y = k/x, y=x2,y=x3y =[x, y = VX, OnicBIBaTh CBOHCTBA YHCIOBOH (GYHKIMH MO €& rpaduKy.

K koHIty o0yuenus B 9 kjacce 00y4aromuiics MoyquT CaelyIomue NpeIMETHbIE Pe3yIbTaThl:

Yucia v BbIYUCTICHUSA

CpaBHUBaTh U YIOPSJ0YNBATh PALlMOHANIbHBIE U HPPALMOHAIILHBIE YHCIIA.



Beimonuate apudmernueckue ACHCTBHS C pAlMOHANIBHBIMU YHCIAMM, COYeTas YCTHbIE H
MIACBMEHHBIEC TPUEMBI, BBIITOJIHATH BEIYUCICHHS C UPPAMOHATIbHBIMA YU CIAMU.

HaxomuTe 3HaueHUs CTENEHEW C LENbIMU IIOKA3aTeasIMH W KOpPHEH, BBIUUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHU.

OKpyryisiTh JEHCTBUTENBHBIE YKCIA, BBIIOJIHATH NMPUKUAKY pe3yjbTaTa BBIYMCICHUM, OLIEHKY
YKCJIOBBIX BBIPA)KCHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHbIE M KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJAIIMECS K HUM, IpOCTeHIIne
JIPOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cucrempl AByX JIMHEHHBIX YPaBHEHMM C JBYMs IIE€PEMEHHBIMM M CHUCTEMBI JIBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA TUHEUHBIM.

Pemrate TeKCTOBBIE 3a/1aun anreOpanyecKuM CiocoOOM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WIIN
CUCTEMBI JIByX YPAaBHEHMH C ABYMs [IEPEMEHHBIMHU.

IIpoBOoaUTH NPOCTEHINME MCCICNOBAHUS YPAaBHEHUH W CUCTEM YPAaBHEHHMM, B TOM YHCIE C
IIPUMEHEHUEM TrpaduyecKuX MNpeacTaBiIeHUuil (yCTaHaBIMBaTh, MMEET JM YpPAaBHEHHME WM CHUCTEMa
YpaBHEHUH pEILIeHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemarb nuHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHNE HEPABEHCTB Ha
YKCJIOBOM MPSIMOM, 3aIIUCHIBATh PEIICHNE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE KBAJIpaTHOE
HEPAaBEHCTBO, N300paXkaTh PEILIEHUE CUCTEMbI HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3allUChIBaTh PELLICHUE
C MIOMOILIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUH Pa3IMUYHBIX 3a]ad.

DOyHKIUH

PacnioznaBaTth (QyHKIMM H3y4eHHBIX BUAOB. [lOKa3pIBaTh CXEMaTHYECKU pACHOJIOKEHUE Ha

KOOPJIMHATHOMH MiockocTH rpadukoB GyHkuuit Buga: y = kX, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =
X3, Yy = VX, ¥ = ||, B 3aBHCHMOCTH OT 3HauYeHHi KO>((DHUIMEHTOB, ONHCHIBATH CBONCTBA (hYHKIIHMIA.

Crtpouth u M300paxarb cxeMaTHYeCKH IrpaUKHU KBAJpaTHUHBIX (PYHKIUI, ONHUCHIBATH CBOMCTBA
KBa/IpaTUYHBIX (QYHKIUHI MO UX rpaduxam.

Pacno3naBaTh KBaJpaTUuHYIO (QYHKIHMIO TO (opmyne, NPUBOIUTH NPUMEPHI KBaJIpaTHUYHBIX
(GyHKUIMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3znaBath apuMeTHyecKyro 1 FT€OMETPUUECKYIO TPOrPECCUU TIPU Pa3HBIX COoco0ax 3adaHus.

BbINONMHATE BBIUMCIEHMS C HCIOJIb30BaHMEM (opMyn N-ro uieHa apudmernyecko u
reOMETPUUYECKOMN MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iIeHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3agauu, CBS3aHHBIE C UYMCIOBBIMH IIOCJIEIOBAaTEIBHOCTSIMH, B TOM 4YHCIE 3aJaud W3
peasIbHOM JKHU3HHU (C UCTOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Haumenosanue pazoena Konuuecmeo OcHognoe OcHogHble 6u0bl OesimenbHOCmU OcHogHble 6udbl OesimenbHOCmU
(memwt) Kypca uacoe cooepirrcanue odyuaruuxcs ooyuaruuxcsa c OB3
Uucna u BBIYUCIICHUS. 25 ITonsiTHE palMOHAIIBHOTO CucreMaTu3uMpoBaTh U 000ralmaTh

PauuonaneHble yncia yrcia. ApupmeTnueckue

JIIEUCTBUSL C

CpaBHeHue,
YIIOPSIOYNBAHHE
paLMOHATIBHBIX YMCEN.
CremneHpb C HaTypalabHBIM
nokasaresueM. Pemenue
OCHOBHBIX 33J1a4 Ha Apo0u,
HPOLIEHTHl U3 pPealbHOM
NPaKTUKH.
[Tpu3Haku nemumMocTH,

HaTypaJbHbIX YHUCEIL.
PeanbHbIe 3aBUCHUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIMOHATBHOCTH

panroOHaJIbHBIMHA YU CIIAMHU.

PAa3JI0KECHUA Ha MHOXUTCIIN

3HaHUsI 00 OOBIKHOBCHHBIX M JICCSITHYHBIX
TPOOSX.

CpaBHUBATH U YHOPSI0YUBATH IPOOH,
peoOpa3oBbIBask MPU HEOOXOAUMOCTH
JIeCATUYHBIE IpoOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B IECATUYHbBIC, B YaCTHOCTHU
B O€CKOHEUYHYIO ACCATUUHYIO IPOOb.
IIpumeHsATH pa3HOOOPa3HbIE CIOCOOLI U
NpUéMBI BHIYUCJIEHNUS 3HAYEHUI TPOOHBIX
BBIPA:KEHUI, COJIepPKalTUX OOBIKHOBEHHBIC
U JICCATUYHBIC IPOOH: 3aMCHSITh IIPU
HEO0OXOIMMOCTHU JECITUUHYIO IPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JECATUYHOM, MPUBOIUTH BBIPAKEHHUE K
dhopme, Hanbosee y1oOHOU JIst
BBIYHCIICHHH, TPe0Opa30BhIBATH APOOHBIE
BBIPOKCHUS HA YMHOXKEHUE W JICTICHHE
JECATHUYHBIX Apo0Oeii K NEHCTBUAM C LIEeJIbIMU

YHUCIIAMHU.
IIpuBoaNTH YHCI0BBIE H OYKBEHHbIE

NMpUMePbI CTETICHH C HATYPAITbHBIM
MoKazaresnem, OOBSCHSS 3HAYCHUS

OCHOBAaHUS CTCTICHH W TIOKA3aTeJIsl CTETIICHH,

HAXOJUTh 3HAYEHHUs cTeneHel Buaa a’ (a —

000€ palMoHaTbHOE YHUCTIO0, N —
HaTypaJIbHOE YNCIIO).

CucreMaTu3MpoBaTh U 000raiaTh 3HAHUSA
00 OOBIKHOBEHHBIX H JIECATUYHBIX JPOOSIX.
CpaBHMBATDH M YIIOPSI0YUBATH APO0OH,
oTpaboTKa anropuTMa npeoOpa3oBbIBast MIPU
HEOOXOMMOCTH JeCATUYHbIE ApOoOU B
0OBIKHOBEHHBIC, OOBIKHOBEHHBIC B
JIECSTHUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO APOOb.
IIpumeHsATH pa3HOOOPa3HbIE CIIOCOOLI U
NpuéMbI BIYUCIEHHUsI 3HAYEHUI TPOOHBIX
BbIPa:KeHUI, CoIepKaluX OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH: 3aMEHSITh TIPU
HEOOXOMMOCTH JAECATUYHYIO JPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
NECSITUYHOM, IPUBOJIUTH BRIpaXKEeHUE K (hopme,
HauOosiee ya00HOH /I BHIYUCICHUH,
peoOpazoBLIBaTh IPOOHBIC BEIPAXKEHUS HA
YMHOXCHHE U JICJICHUE JICCATUIHBIX Ipo0eH K
JEHCTBUAM C LIEJIBIMU YHCTIAMH C
WCIOJIb30BAHNEM HATJISITHON CXEMBI.
IIpuBoaNTH YHCI0BBIE H OYKBEHHbIE
NMpUMePbI CTETICHH C HATYPATbHBIM
noka3aTeseM, HaXOAUTh 3HAUEHUs CTeTeHen
suza A" (2 — moboe paruoHaTbLHOE YNCIO, N —

HaTypaJIbHOE YHUCIIO0).
IMoHUMATB CMBICIT 3aITHCH OOJIBIIIMX YHUCENT C
TTOMOIIIBIO JECSITUYHBIX ApoOeH U cTeneHei

IMoHuMAaTh CMBICIT 3aIIMCU OOJIBIINX YHCEN C

yucna 10, npuMeHATh UX B PEAIbHBIX




MIOMOIIBIO JECSITUYHBIX ApoOei U cTerneHen
yucia 10, IpUMEHATh UX B pealbHbIX
CUTYalUsAX.

IIpumeHSTH PU3HAKH JICITUMOCTH,
pa3ioKeHUs] Ha MHOKHUTEIN HATypalbHBIX
qrCcer.

Pemathb 3a1a4uu Ha 4acTH, IPOLEHTHI,
MPOMOPIUHU, HA HAXOXKJICHUE IPOOH
(mpo1ieHTa) OT BEIMYUHBI U BEJIMYUHBI 110 €€
JIpoOu (ITPOLIEHTY), TpoOH (MPOIICHTA),
KOTOPBI COCTABIISET OJ{HA BEJIUYUHA OT
JIPYrOM.

IIpuBoauTH, pa3éuparb, OLEHUBATH
pa3IUYHbIC PEIICHUS, 3aITUCH PEIICHHHA
TEKCTOBBIX 3aJ1a4.
Pacno3naBathb u 00bACHATH, ONTUPASICh HA
ompezeNneHus, IpIMO IPONOPIUOHATIbLHBIC U
00paTHO IPONOPITMOHATIFHBIC 3aBUCUMOCTH
MEXy BEIMYMHAMU; NPUBOAUTH MPUMePDI
ATUX 3aBUCUMOCTEN U3 peaqbHOTO MUpPa, U3
JIPYTUX y4eOHBIX MPEIMETOB.
PemiaTh pakTHKO-OPHEHTHPOBAHHEIC
3a/1a4¥ Ha ApOoOU, TPOIEHTHI, IPSIMYIO U
00paTHYIO TPOMIOPIIUMOHAIBHOCTH,
MIPOTOPLIUHU

CUTYaIHsIX.

IIpumMeHATH MPU3HAKH JICITUMOCTH,
pa3lIoKEHUST HA MHOXKHTEIIN HATypaJbHbIX
YHCeIl TIO aJITOPUTMY.

PemaTh 3a1a4m Ha 4acTH, MPOIICHTHI,
MPOTOPIIMHY, HA HAXOXKJIECHUE ApoOH
(poreHTa) OT BEJIMYMHBI M BEJIMYMHBI 110 €€
JpoOu (IIPOLIEHTY), 1poOu (TPOIIEHTA),
KOTOPBIH COCTABJISIET OJTHA BEJTUYMHA OT
JPYTOM C UCTIOIB30BAHUEM OMOPHON CXEMBI
penieHus 3a1ay.
Pacno3naBathb u 00bACHATH, ONTUPASICh HA
ompeeeHus, IPSMO IPOMOPIIMOHATBLHBIE 1
00paTHO MPOMOPIIMOHATILHBIE 3aBUCUMOCTH
MEX1y BEJINYMHAMH; NPUBOAUTH MPUMePbI
3TUX 3aBUCHUMOCTEH U3 peaTbHOTO MHUpA.
PemiaTh nmpakTUKO-OPUEHTUPOBAHHBIC 3a/1a41
Ha JIpoOu, IPOLIEHTHI, IPSMYIO U 00paTHYIO
POMOPIMOHATEHOCTH, TIPOTIOPIIUH TIO
AITOPUTMY, TIPEUIOKCHHOMY YYUTEIIEM HITH B
napax.




OBJaneTh aaredOpanvyecKoil TepMUHOIOTHEH
Y CUMBOJIMKOW, MPUMEHSATH €€ B IIpoliecce

bykBeHHbIE BBIpaQXKEHHUS.

OBJaxeTh anreOpanvdecKoil TepMUHOJIOTHEH 1
CHUMBOJIMKOMW, MPUMEHATH €€ B IIpoliecce
ocBoeHus yuebHoro Mmatepuana. Haxoaurn

Anrebpanyeckue
BBIPAKCHHUS

27

ITepemennsie. JlomycTumplie
ocBoeHus yueOHoro matepuana. Haxoaurn
3Ha4YeHHs] OYKBEHHBIX BBIPAKEHUM MpH

3HA4YCHUA IIEPEMCHHBIX.

3HaueHUs! OYKBEHHBIX BBIPAXKEHUI NpU
3a/IaHHBIX 3HAYCHUSX OYKB; BBIIIOJIHSITh
BBIUUCIICHUS 110 (opMyIiaM 10 00pasity.

®opmyisl. [IpeodbpazoBanue
OYKBEHHBIX BBIPa)KEHUH,
pacKpbITHE CKOOOK U
MIpUBEICHNE TT0I0OHBIX
cnaraembix. CBoMCTBa
CTENIEHU C HATYpaJbHBIM
MOKa3aTeJIeM.
Muorousnensl. CioxeHue
BBIUMTAHUE, YMHOKEHUE

Ha MHOXXUTCJIN

MHOI'O4JICHOB. CDOpMy'J'IbI

COKPAILLEHHOT'O YMHOXEHHS.
Pa3nosxeHne MHOrO4I€HOB

3aJJaHHbIX 3HAYEHUSAX OYKB; BBIIOIHATh
BBIYUCIICHHS 110 (popmynam. BeInoaHATH
peoOpa30BaHus LIEJI0r0 BBIPAKEHHS B
MHOTOYJICH MPUBEICHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

KBaJpaTta pa3HOCTH.

Pa3HOCTH KBapaToB, (popMyi
COKPAILLEHHOTO YMHOXKEHHS.

JJI pCHICHUA pa3JIMYHBIX 3aaa4 U3
peanbHON NMPAKTHUKHU.

MaTEMAaTUKHU

BBIPpAXKCHUA B MHOTI'OWICH IMPUBCACHUCM
HO,Z[O6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK C

BbINOJIHATH YMHOKEHHE OJTHOUJICHA Ha
, | MHOTOYICH U MHOTOYJICHa HA MHOTOUJICH,

NPUMeHATH (OPMYIIBI KBaJpaTa CyMMBI U
OcyuecTBIATH Pa3I0KEHIE MHOTOWICHOB

Ha MHOXHTEJIU IyTEM BBIHECCHHUS 32 CKOOKH
0011eT0 MHOXHTEJISI, TPUMEHEHUS (HOPMYJIBI

IIpumeHsTH Mpeobpa3zoBaHue MHOTOUICHOB

MaTCMaTUKH, CMCKHBIX IPCIMETOB, U3

3HAKOMHTBCS € HCTOPHEH pPa3BUTH

BbInoHATH IpeoOpazoBaHus 1EJI0T0

VICITOJIb30BAaHUEM OIIOPHOM CXEMBL.
BbINOJHATL YMHOXKEHHE OTHOWIEHA HA
MHOT'OYJIEH 1 MHOTO4JIEHAa HA MHOTOYJIEH,
NPUMeHSATh (OpMYJIbl KBaJpaTa CyMMbI U
KBaJipaTa pa3HOCTH C UCIOJIb30BaHUEM
OIMIOPHOW CXEMBI.
OcymecTBIATH Pa3i0KEeHNE MHOIOWIEHOB
Ha MHOKUTEJHU ITyTEM BBIHECEHMS 32 CKOOKH
00I1IeT0 MHOXHTEJISI, TPUMEHEHHS (HOPMYJIBI
Pa3sHOCTH KBa/IpaToB, (GOpMyJ COKpaIIEHHOTO
YMHOXEHHUS 110 JITOPUTMY, TIPETIOKEHHOMY
YUUTETIEM.
IIpumensiTe npeoOpa3zoBaHNe MHOTOUJICHOB
JUISl pEIIEHUS Pa3IMUHBIX 3a7a4 U3
MaTeMaTHKH, CMEXKHBIX IPEMETOB, U3
pEAIbHOM MPAKTUKH C TOMOLIBIO YUUTEIS
(mpu HEOOXOAMMOCTH).
3HAKOMHTBCS € HCTOPHEH pPa3BUTHS
MaTeMaTHKU




VYpaBHEHUS U HEPABEHCTBA
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VYpaBHeHue, paBuia
peoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.
JInneiiHoe ypaBHEHHUE C
OJIHOM MEPEMEHHOM,
peLIeHNE JIMHENHBIX
ypaBHeHuUl. Pemienue 3amgau
C IOMOILBIO YPaBHEHHUH.
JIuneitHOE ypaBHEHUE C
JIBYMsI TIEPEMEHHBIMU U €T0
rpaduk. Cucrema AByX
JIMHEWHBIX YPaBHEHUH C
JIBYMs1 IIEPEMEHHBIMU

NPUBOJAUTH NPUMeEPbI PEIICHUS YPaBHEHUS.

Pemarsb nuHeitHOE ypaBHEHUE C OJTHOM
MepeMEHHOM, MpUMeHsisl MPaBUWJIa
repexo/ia OT UCXOJHOTO YPaBHEHUS K
PaBHOCHJILHOMY €My 0o0Jjiee IPOCTOTO BHIA.
IIpoBepsATh, SABISIETCS M KOHKPETHOE
4yucio KopHeM ypaBHenus. Ilogouparn
NpUMepbI Nap YUCell, IBISIOIINXCS
pelieHueM JIMHEHHOTO YPAaBHEHHUS C IByMS
MEePEeMEHHBIMH.
CTpouthb B KOOPJMHATHOM TIOCKOCTH
rpaduk TMHEHHOTO YpaBHEHUS C ABYMS
MIePEMEHHBIMU; TIOJIB3YSICh TPaAPUKOM,

Haxoauth pemenue cucteMsl IByX
JIMHEWHBIX YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMH.
CocTaB/isiTh U pelIaTh ypaBHEHUE WIH
CUCTEMY ypaBHEHUH MO yCIOBHIO 3ajauu,
UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar

Pemarsp nuHeitHOE ypaBHEHUE C OJTHOM
IIEPEMEHHOI, NPUMeHsIsl MPaBHJIA [1EPEX0/1a
OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY
eMy 0oJiee MpocToro BUa ¢ UCIOJIb30BaHUEM
anroputMma perienus ypapuenus. IlpoBepsiTs,
ABJIIETCS JIU KOHKPETHOE YHMCIIO KOPHEM
ypaBHenus. [logduparb npumMepsI 1ap
YHCeJl, SIBISIFOIINXCS PELIEHUEM JIMHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.
CTpouTh B KOOPAMHATHOM MJIOCKOCTHU TpaduK
JUHEHHOTO ypaBHEHUS C IBYMS
NEpPEMEHHBIMH; TTOJIB3YSICh TPaUKOM,
NPUBOAUTH NPUMeEPbI PEIICHUS YPABHEHHUS.
Haxoauthb pemenue cucteMsl 1ByX
JTUHEHHBIX YPaBHEHUI C ABYMS NIEPEMEHHBIMU
0 aJITOPUTMY.

CocTaBJAITH C TOMOILBIO YUYUTEIS UIIU B
napax u pemaTb ypaBHEHUE I CUCTEMY
YPaBHEHHUN IO YCIOBUIO 3aJ]a4l, IPOBEPTh
MIOJIyYE€HHBIN pe3ysbTaT Ha aJIeKBaTHOCTh
YCIIOBUIO 33JIa4H.

Koopaunats! u rpadguku.
DyHKIUU

24

Koopaunara Toukn Ha
npsmoid. Yucnoseie
IPOMEXYTKH. PaccTosiHne
MEXY IBYMs TOUKaMHU
KOOPJMHATHOU IIPSMOM.
IIpssMmoyronbHas cucremMa
KOOpAMHAT Ha IIOCKOCTH.
[Ipumeps! rpadukos,
3aJJaHHBIX (OPMYIIaMHU.
Urenue rpaduKoB peaqbHbIX

3aBUCUMOCTEN.

M300pamxkaTh Ha KOOPIUHATHOW NIPSIMON
TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATAM,
JIy4H, OTPE3KH, MUHTEPBAJIBL; 3aIIUCHIBATh UX
Ha anredpandeckoM s3bike. OTMedaTh B
KOOPAMHATHOM MJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOpAMHATAM; CTPOUTD IpapuKu
HECJIOKHBIX 3aBUCUMOCTEN, 3aIaHHBIX
¢dbopmynaMu, B TOM YHCIIE C TIOMOIIbIO
uudposbix 1adoparopuii. [IpumMeHsATS,
HU3y4aTh NPeuMyIlIecTBa,

N300paxkaTh Ha KOOPIAUHATHOW MIPSIMON
TOYKH,
COOTBETCTBYIOIIHNE 3aJaHHBIM KOOPJUHATAM,
Jy4d, OTPE3KH, UHTEPBAJIBL; 3aIUCHIBATh UX Ha
anredpanvdeckoM sI3bIKe C UCIOIb30BaHUEM
cxeMbl. OTMe4YaTh B KOOPAUHATHOM
IUVIOCKOCTH TOYKH T10 33JJaHHBIM
KOOPJMHATAM; CTPOUTH TparKN HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (hOpMYyTIaMH, B TOM
YHUCJIE C MOMOIIBIO ITU(PPOBBIX TAOOPATOPUIA.

IIpuMeHATH, M3y4YaTh NPpeUMYyLIeCTBA,

[TonsTue GyHkuuu.

HHTEPNPeTHPOBATH Ipaduyeckuil crnocod

HHTEPNPeTHPOBATH Ipaduyeckuil cocod




I'paduk Gyskmmm.
CoiicTBa (hyHKIHIA.
Jlunetinas QyHKIusI.
[Toctpoenue rpaduka
JUHEHHON (YHKIIUH.

I'padux GpyHKIIN

y=|x]|

MIpe/ICTaBJICHUS] U aHAIKM3a Pa3HOOOPa3HOM
XKHU3HEHHOH nHpopmarnnu. OcBanBaTh
NoHATHE (PYHKIMU, OBJIAJECBATD
(YHKINOHATIBHON TEPMHUHOJIOTHEH.
Pacno3HaBaTh JTHHEHHYIO QYHKIHIO Y = KX
+ b, onuceIBaTHL €€ CBOICTBA B
3aBHUCHUMOCTH OT 3Ha4eHHI K03 (HULIMEHTOB
kub.

Ctpouthb rpapuku JTHHEHHON QyHKIUH,
¢dyukuu y =| x |. Acnonb3oBaTh
uu(ppoBbIe pecypebl 1715 TOCTPOCHUS
rpadukoB PYHKLINN U U3yUEHUS! UX CBOMCTB.
[TpuBOIUTH MPUMEPBI JIMHEHHBIX
3aBHCHMOCTEN B peallbHbIX MpoLieccax U

NPEJCTaBICHUS U aHAJIM3a Pa3HOOOPa3HOM
Ku3HeHHOU nHpopmanuu. OcBauBaTh
MoHATHE (PYHKIWHU, OBJIAZECBATh
(YHKINOHATIHLHON TEPMHUHOJIOTHEH.
Pacno3HaBaTh uHEHHYIO GyHKIHO Y = KX +
b, onuckIBaTEH €€ CBOMCTBA B 3aBUCUMOCTH OT
3HayeHui kodpdurrenton K u b.
Crpouts rpadgukm JIMHEHHON QyHKINH,
byHKIHMH Y =| X | ¢ KCIIOTB30BAHHEM OMIOPHOM
cxembl. Mcnosib30BaTh HU(pPoOBHIE pecypehl
JUISL TIOCTPOCHHUSI TpaUKOB PYHKIMHA U
W3yYEHUS UX CBOWCTB.
[IpuBOANTE IPUMEPHI JTUHENHBIX
3aBUCHUMOCTEN B peajibHbIX MpOLIEccax U

SIBJICHUSIX SIBJICHUSIX
[ToBTOpenue u 06001IEeHHE 6 IToBTOpEHNE OCHOBHBIX Be10upaTh, IpUMEHATH OLICHUBATH Bb10upaTh, IpUMEHATH OLICHUBATH
HNOHSTUA M METOJOB Kypca | CIOCO0ObI CPAaBHEHUS YKCENl, BBIYUCICHUH, | CHOCOOBI CPABHEHUSI YUCEII, BBIUMCICHUH,
7 knacca, 060011IeHe npeoOpa30BaHul BBIPAKEHUH, pEIIeHUs npeoOpa30BaHuil BbIpAXEHUH, peIIeHUs
3HaHUHN YPaBHEHUM. YpaBHEHUH.
OcymecTBIATH CAMOKOHTPOJIb OcymecTBaAATH CAMOKOHTPOJIb
BBIITOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY | BBIIIOIHAEMBIX JEHCTBHNA U CAMOIIPOBEPKY
pe3yiabTaTa BBIYMCICHUN, TpeoOpa3oBaHmii, | pe3ysbTaTa BEIUMCIEHUH, TpeoOpa3oBaHui,
ITOCTPOEHHH. IIOCTPOEHUH € OMOPOI Ha MPUMEPHI (ITpU
PemaTe 3a1a4M U3 peajbHOU KU3HH, HE0O0XOIUMOCTH).
NPUMEHATH MaTeMaTH4YeCKHe 3HAHUSA JUIs PemaTe 3a1a4m u3 peanbHOU KU3HH,
peuieHus 3a1a4d U3 Ipyrux NpeIMeToB. NPUMEHATh MaTeMaTH4YeCKHe 3HAHUA [
Pemiate TeKCTOBBIE 32124, CDABHUBATD, penenus 3a1a4d u3 Ipyrux NpeIMeToB.
BBIOHPATH CNIOCO0BI PELICHMS 3a/1a41 Pemiate TeKCTOBbIE 32124
OBIIEE KOJIMYECTBO 102
YACOB I10

ITPOTPAMME




8 KJIACC

Haumenoeanue pazoena Konuuecmeo Ocnoenoe Ocroenvle 6u0bl OeamelbHoCmu Ocrnoenbvle 6uovl 0esmerbHocCmu
(memwl) Kypca uacoe cooepircanue oodyuarowuxcs ooyuarowuxcsa c OB3
Yuyciia 1 BEIYUCICHUS. 15 KBanparuslii kopeHb u3 | @opMyJIHpPoOBaTH ONpe/iesieHHe KBaIpaTHOTO dopmMyJMpPOBaTh ONpe/e/ieHue

KBagparusie KOpHH

yuciaa. [Tousarue 00
HUPPALMOHATILHOM YHCIIC.
JlecsiTuuHbIe TPUOTUKCHUS
HUPPALMOHATILHBIX YHCE.
JlelicTBUTEbHBIEC YHCIIA.
CpaBHEHHE ACHCTBUTEIBHBIX
YuCcell.
YpaBHeHUE BUIA X2 =a.
CoiicTBa apuMeTHIECKUX
KBaJPaTHBIX KOPHEH.
[IpeoOpazoBanue YUCTOBBIX
BBIPOKCHHM, COACPIKAIITUX
KBaJpaTHBIC KOPHHU

KOpHSI M3 YHUCIIa, apu(PMETHIECKOTO
KBaApaTHOro kopHs. IlpumeHsATs onepauio
W3BJICUCHUS KBAJIPATHOTO KOPHS M3 YMCIIA,
UCI0JIB3YSl ITPH HEOOXOIUMOCTH
KAJbKYJIATOP. O1leHnBaTh KBaJApaTHHIC
KOPHU LEJIBbIMUA YUCIAMH U I€CATUYHBIMU
JIPOOSIMH.

CpaBHUBATB M YNIOPSA/A0YNBATH
palMoHANIbHBIC U UPPALIMOHATILHBIE YHCTIA,
3alMCaHHbIE C IOMOIIbIO KBaJAPATHBIX KOPHEH.
HccaenoBarb ypaBHEHHE x* = a, HaXO/IUTb
TOYHBIE U IPUOIMHKEHHBIE KOpHU Tipu a > 0.
HccaenoBarhb cBOiiCTBA KBaJApaTHBIX KOPHEH,
MIPOBO/JISL YHCIIOBBIE IKCIIEPUMEHTHI C
WCIIOJIb30BAaHUEM KaJbKYISITOpA
(komTIBIOTEPA).

Jloka3bIBaTh CBOICTBa apu(hMETHUECKUX
KBaJPATHBIX KOPHEH; MPUMEHSITh X IS
peoOpa3oBaHUs BhIpAKEHUH. BHINOIHATH
npeodpa3oBaHMsl BEIPAKECHUI, COIEPIKALTUX
KBaJpaTHbIE KOPHU. BeipaxkaTh nepeMeHHbIe
W3 TEOMETPUYECKUX U Pu3nyeckux Gopmy.
BouruncasiTe 3HaYeHUs BRIPAKCHUH,
COJIEpXKAIINX KBaJIPaTHbIC KOPHHU, UCTIONIB3YS
MIPH HEOOXOIMMOCTH KAIBKYISTOP.
Hcnonb3oBaTh B X0/Ie peUIeHUs 3a1a4
3JIeMEHTapHbIE TPE/ICTABIICHMUS, CBI3aHHBIE C
MPpUOMKEHHBIMY 3HAYCHUSIMHU BETMYHH.
3HAKOMHTBCSI ¢ HCTOPHEN Pa3BUTHS

KBaJPaTHOrO KOpHs M3 4uCIa,
apu(pMeTHYECKOro KBaJapaTHOTr0 KOPHSI.
IIpuMeHATH Olepanuio U3BICYCHUS
KBaJIPaTHOT'O KOPHSI U3 YUCIIA, MCIIOJIb3YH
IIPY HEOOXOIMMOCTH KAJIBKYJIATOP.
OuenuBaTh KBaJpaTHbIE KOPHU LIEIBIMU
YHCIIAMH U IECITHYHBIMU JIPOOSMH.
CpaBHUBATB H YIIOPSAOYMBATH
palMOHAIbHBIE U HPPALMOHAIIBHBIE YHCIIA,
3alMCaHHbIE C TOMOIIbIO KBaIPATHBIX
KOpPHEH C UCIOJIb30BAaHUEM OIIOPHOM CXEMBI.
Haxoautp TOYHBIC U TPUOTNKEHHBIE KOPHU
ypaBHEHUS X% = a, npu a > 0.
H3yuaTth cBoOiicTBa KBaJPATHBIX KOPHEW,
IIPOBOJIS YUCIIOBBIE DKCIIEPUMEHTHI C
HCIIOJIb30BAHUEM KaJIbKYJISITOpA
(xommbIOTEPA).
Hcnonb3oBath cBOCTBA apUPMETUUECKUX
KBaJ[paTHBIX KOpHEH 715 MpeoOpazoBaHMs
BbIpaKeHUI. BHINOJIHATH Npeodpa3zoBanus
BBIPAXEHUI, COAEPKALMX KBAJpaTHbIE
KOpHU. BeIpakaTs nepeMeHHbIe U3
reoMeTpHUECcKUX U pu3udeckux Gopmyi c
HCIIOIb30BAHUEM OITOPHBIX CXEM.
BouruncasiTe 3Ha4YeHUSA BBIPAKCHUH,
COZIepXKaIINX KBaPATHbIE KOPHU, UCTIOJIB3Ys
IIPU HEOOXOIUMOCTH KaJIBKYJISATOP.
Hcnoab30BaTh B X0JI€ pEUICHUS 3a/1a4
JJIEMEHTapHbIE IIPEACTABICHUS, CBA3aHHBIE C




MAaTEMAaTUKHN

npUOIMKEHHBIMU 3HAYEHUSIMU BEJTMYUH.
3HAKOMHTBCS € HCTOPUEH Pa3BUTH
MaTEeMaTHKU

Yucna U BEIYUCIICHUS.
CreneHsn ¢ LEIBIM
[oKa3arejieM

CreneHp ¢ 1eIbIM
nokazareneM. CtaHgapTHas
3aIUCh YUCIIA.
Pa3zmepsl 00beKTOB
OKpY’Karomiero Mupa (ot
AIIEMEHTAPHBIX YaCTHI 10
KOCMHYECKHX OOBEKTOB),
JUTUTENTEHOCTH TPOLIECCOB B
OKpY’KaroIIieM MHpeE.
CBoiiCTBa CTENEHU C IICJIBIM

rokazaresem

@opMyJMpPOBaTh ONpe/eJieHUe CTCIICHH C
LIEJIBIM [TOKA3aTEeJIEM.
IIpeacTaBasATh 3aMUCh OOJIBIIUX ¥ MAJIBIX
qriceNl B cTaHAapTHOM Bujae. CpaBHUBATH
YyycJia U BEJIMYMHEI, 3alICaHHbBIE C
ucrojibzoBanueM creneny 10. Ucmoan3oBaTh
3alUCh YUCEN B CTAHIAPTHOM BUJE IS
BBIPKEHUS pa3MEpPOB OOBEKTOB,
JUIUTEIILHOCTHU TIPOIIECCOB B OKPYKAIOIIEM
MUpE.
®opMyJIMPOBaTH, 3aIUCHIBATH B
CHMBOJINYeCKO# popMe U HILTIOCTPHUPOBATH
NpUMepPaMu CBOKCTBA CTETICHH C LIEIbIM
IMOKAa3aTeJIeM.

IIpuMeHSITH CBOICTBA CTEIICHU JIJIS
npeoOpa3oBaHus BIPAKEHUM, COACPIKAIITIX
CTEIICHH C IEIbIM IT0Ka3arelieM. BbImoJHATH
JAEMCTBUSA C YMCIIaAMU, 3alIUCAHHBIMA B
CTaHJapTHOM BuJe (YMHOXKEHHE, JIENIeHNE,
BO3BE/ICHHUE B CTCIICHB)

®opmy/IMpPOBAThH ONpeeeHUue CTEIICHHU C
LIEJIBIM [TOKA3aTeJIEM.
IIpencraBasaTh 3anuch OOJBIINX U MaJIbIX
YyyCcesl B CTAHJAPTHOM BHUJIE C
HCII0JIb30BAHUEM OIIOPHOM CXEMBI.
CpaBHUBATB YuCIa U BEJIMYUHBI,
3aluCcaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.
Hcnoab3oBaTh 3aMCh YUCEI B
CTaHJAPTHOM BHJI€ JJIS BBIPAXKEHUS
pa3zMepoB 0OBEKTOB, IITUTEIHLHOCTH
MIPOLIECCOB B OKPYKAIOILEM MUPE.
®opmyMpoOBaTh, 3aIMCHIBATH B
CUMBoOJIHYecKOoi popme U
WIJIIOCTPUPOBATH MPUMEPAMHU CBOMCTBA
CTEIEHU C LEJIbIM IT0KA3aTEIEM.
IIpuMeHATH CBOMCTBA CTENEHU IS
peoOpa3oBaHus BEIPAKEHHH, COIEePIKALIUX
CTEIEHN C LEJBIM [T0KA3aTENIEM 110
anropuTMy. BeINOJIHATE AeHCTBUA C
YUCJIaMH, 3aITMCAHHBIMU B CTaHJAapTHOM
BUJE (YMHOXKEHUE, JISTICHUE, BO3BEJICHUE B
CTEIICHB) 110 AJTOPUTMY

Anrebpanueckue
BeIpakeHUs1. KBapaTHblii
TPEXWIECH

KBagpartsslii TpEXuieH.
Pa3noxenue KkBagpaTHOro
TpEXUYJIEHA HAa MHOKHUTEIU

Pacno3HaBaTh KBaJpaTHBIN TPEXWIEH,
YCTaHaBIUBATh BO3MOKHOCTB €r0 pa3yIoKEHUS
Ha MHOXUTEIH.
PackiiaabiBaTh Ha MHOMKHUTEIH KBAaJIPaTHBIN
TPEXWIEH C HEOTPULIATEIbHBIM
JUCKPUMHWHAHTOM

Pacno3znaBaTh KBaJpaTHBIN TPEXUIIEH,
YCTaHABIIMBATh BO3MOKHOCTb €T0
pa3I0kKEeHUsI Ha MHOXKUTEIH C
MCII0JIb30BAaHUEM OIIOPHOM CXEMBI.
PacknaapiBaTh HAa MHOXKMTEJIN
KBaJpaTHBIN TPEXUWIEH C HEOTPULIATEIEHBIM
JTUCKPUMHUHAHTOM C MCIIOJIb30BAaHUEM

(opmyan




Anrebpanyeckue 15 Anrebpanueckas 1po0Ob. | 3amuChIBAThH areOpanyecKue BoIpaKEHU. | 3anMCbIBaTh alreOpanvecKue BhIPaKCHUS.
BBIPKEHUSI. JlommycTrMblie 3HAYCHUS Haxoauthb 065acTb onpeneneHus Haxoauthb 065acTh onpenenenus
Anrebpanyeckas 1po0b MEPEMEHHBIX, BXOJSIIMX B | PAlMOHAIBHOTO BbIpaXXeHHS. BHIMOIHATH | PalMOHAIBHOTO BBIPAXKEHHS C TIOMOIIBIO
anredpandeckue YU CJIOBBIE TOJCTAHOBKU U BBIYUCJIATH yuurens (pu HE0OXOIUMOCTH ).
BbIpaxxeHUs1. OCHOBHOE 3HaYeHHe IPOOH, B TOM UHUCIIE C TOMOIIbIO BbINOJHATHL YHCIOBBIE IOJICTAHOBKY U
CBOWCTBO anreOpanyeckoil | KaabKyasTopa. @opMy/aupoBaTh OCHOBHOE BBIYHCJIASATHL 3HAUCHHUE IPOOU, B TOM YHUCIIE C
npo6u. CokparieHnue CBOICTBO anredpanveckoit 1podu u MOMOMUIBIO KaJbKyJsiTopa. @opMyJIMpPOBATH
npobeii. CroxxeHue, NPUMEHSTH €ro JIIs IpeoOpazoBaHus ApoOeil. OCHOBHOE CBOWCTBO alreOpandeckoit apoou
BbIUWTAHUE, YMHOKEHUE U | BBINOJHATH AelicTBHUSA C anreOpanyeckKiMy | ¥ NPUMEHSITh ero JUis mpeoOpa3oBaHus
JieNieHUe anredpandecKux npoosimu. [IpumensTs npeodpa3oBaHus npobeil. BeImoJHATH AeiicTBUA C
IpoOeii. BBIPXCHUI JIJIs pelieHus 3a1a4. BoipakaTts anreOpandecKuMH IpOOsIMH C
[IpeoOpaszoBanue nepemMeHHsble U3 Gopmyn (HU3MIECKHX, MCIOJIb30BaHNUEM QJITOPUTMA,
BBIPAXECHH, COEPKALIUX | T€OMETPUUYECKUX, OMUCHIBAIOIIUX OBITOBbIE | MPEIIOXKEHHOro yunuTeneM. [IpuMeHsTs B
anreOpandeckue Apoou CHUTYAINN) napax/rpyniax npeoopa3oBaHHs BEIPAKEHUH
Ui perienus 3agad. Konnekrusnuas pabora:
BBIPA:KaTh NepeMeHHbIe U3 HopMyIT
(bu3MYEeCKUX, FTEOMETPHUCCKHX,
OTIHMCHIBAIONINX OBITOBBIC CUTYAITHH)
YpaBHEHUS 1 HEPABEHCTBA. 15 KBangpatHoe ypaBHEHHE. Pacno3naBaTh KBagpaTHbIC YpaBHEHUSI. Pacno3naBaTh KBaJpaTHBIC YPaBHEHUSI.

KBagpaTHble ypaBHEHUS

Henonnoe kBanpaTHOE
ypaBHeHue. PopMmyiia
KOpHEW KBaJpaTHOTO

ypaBHeHus. Teopema Buera.

Pemenue ypaBHeHUN,

CBOJAILIUXCS K KBaJPaTHBIM.
IIpocreiimne
JTpOOHOPAIIMOHATIEHBIE
YPaBHEHHS.
Penrenne TeKCTOBBIX 3a7a4 C
MIOMOUIBIO KBaJIpaTHbIX
YpaBHEHUI

3anuceiBaTh (pOPMYJIy KOPHEH KBaJIpaTHOTO
YPAaBHEHUS; peliaTh KBaJApaTHbIE
YPABHEHHS — IIOJIHbIE U HETIOJIHBIE.
IIpoBoauTH MpoCTEHIIME UCCICTOBAHUSA
KBaJIpaTHBIX YPaBHEHUH.

Pemiate ypaBHeHHs, CBOISIIMECS K
KBaJIpaTHbIM, C IIOMOIIbIO IPeoOpa3oBaHuil n
3ameHoi nepemennoi. Hadsonats u
AHAJIM3MPOBATH CBSI3b MEXKY KOPHIMH U
Koa(duIIMeHTaMH KBaJAPaTHOTO YPaBHEHHUS.
dopmy.MpoBaTh TeopeMy Buera, a Takxke
00paTHYIO TeOpeMY, IPUMEHSTh 3T TEOPEMBbI
JUIS pelleHUs 3a1a4.

PemaTh TeKCTOBbBIE 3aJavum aHFe6pqueCKHM

3anuceiBaTh GOpPMYJ1y KOpHEN
KBaJPaTHOI'O YPABHEHUS; pellaTh
KBa/IpaTHbIC YPABHEHHUS — TOJIHBIE U
HEIOJIHBIE C UCIIOJIB30BAHUEM OIIOPHOMI
cxeMbl. PemiaTe ypaBHeHus, cBogsAIIMeECs K
KBaJIpaTHbBIM, C IOMOIIbIO TPe0Opa3oBaHuit
Y 3aMEHOI epeMeHHO! B apax/rpymnmnax.
Hao0aronaTh cBs3b MEXIY KOPHIMH U
KO3 pHIIMEeHTaMU KBaJJPaTHOTO ypaBHEHHUS
(xonnexTuBHas paboTa).
dopmyMpoBaTh TeopeMy Buera, a Takke
00paTHYIO TeOpeMy, IPUMEHSTh 3TH
TEOPEMBI JUIsl pELICHUS 3a/1a4 C
HCIIOJIb30BAHUEM OITIOPHOM CXEMBI.




CIOCOOOM: IEPEXOAUTH OT CIIOBECHON
(bOpMYyITUPOBKH YCIIOBHUS 3a/1a4l K
asreOpandeckoi MOAEH IMyTEM COCTaBJICHUS
YPaBHEHUS; pEIIaTh COCTABICHHOE
yYpaBHEHME; UHTEPIPETUPOBATh PE3YJIbTAT.
3HAKOMHTBCS € MCTOPUEH pa3BUTHS alnreOpbl

PemaTh TeKkcTOBBIC 32291
areOpandecKuM crnocoOoM 1o aIropuTMy:
NEPEXOIUTh OT CIOBECHOU (POpPMYIHPOBKU

YCIIOBUS 33J]a4l K alnredpandyeckoi Moaenu
myTEM COCTaBJICHUS YPaBHEHUS; pelIaTh
COCTaBJIEHHOE YPaBHEHUE;
UHTEPIIPETUPOBATh PE3YJIbTaT B
napax/rpynmax.
3HAKOMHUTBLCH C UCTOPUEH PA3BUTHUSA
anreOpbl

YpaBHEHHUsI U HEPABEHCTBA.
Cucremsl ypaBHeHUN
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JIuneiiHoe ypaBHEHHUE C
IBYMsI IEPEMEHHBIMU, €70
rpaduK, IpUMEpHI PEIICHUS
YPAaBHEHUH B LIEJIBIX
yucnax. Pemenue cucrem
JIBYX JIMHEWHBIX YpaBHEHUU
C IByMsl IEPEMEHHBIMH.
ITpumeps! peleHus: CUCTEM
HEJIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.
['papmueckas
VHTEPIIPETALMS YPABHEHHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX
YpaBHEHUH C JIBYMSI
nepeMeHHbIMH. Pelenue
TEKCTOBBIX 33]1a4 C
MIOMOIUIbIO CUCTEM
YpaBHEHUI

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C JBYMS
IIEPEMEHHBIMH.

Crpoutb rpapuku JMHEHHBIX ypaBHEHUI, B
TOM YHCJIE HCIOJIB3Ys HH(POBBIE pecypChl.
Pasimuarte napasiesbHble U
IepeceKaroImecs psMble 110 UX
YPABHEHUSM.

Pemiarh cucTeMbl ABYX JIMHEMHBIX YPABHEHUN
C IByMsI IEPEMEHHBIMM ITOJCTAHOBKOU U
CJIOKEHUEM.

Pemateb npocreimme CUCTEMBI, B KOTOPBIX
OJIHO M3 YPAaBHEHUH HE SBJIAETCS JIMHEHHBIM.
IIpuBoauTh rpaguyecKyr0 HHTEPIpPETALHIO
pELIECHUs] yPaBHEHUS C IBYMS IIEPEMEHHBIMU 1
CUCTEM yYpaBHEHHUH C JIByMs IIEPEMEHHBIMU.
PemaTh TexkcToBbIE 321a4H aNreOpanyecKum
CIocoooM

Pacno3zHaBaTh nuHEHbIE ypaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

Crpoutb rpapuku JMHEHHBIX ypaBHEHUI, B
TOM YHCJIE HCIOJIB3YH Hu(pOBbIE
pecypcsbl.

Pa3znuyarte napauenbHble U
[epeCceKaroIIuecs IpsIMble 10 UX
YPaBHEHHUSM.

Pemiate cuctemsl 1BYX JIMHEWHBIX
YPaBHEHHUH € ABYMs IEPEMEHHBIMU
ITOZICTAHOBKOM U CIIOKEHUEM C
VICIIOJIb30BAHUEM OIOPHBIX CXEM.
PemaTes npocTeinime CUCTEMBI, B KOTOPBIX
OJIHO W3 YPAaBHEHMM HE SBJISETCS JTUHEHHBIM
B Iapax/rpynmnax.

IIpuBoauThL rpaguyecKyro
HHTEPNPeTALUI0 PEIICHUS YPaBHEHUS C
JIByMsI IEPEMEHHBIMU U CICTEM YpaBHEHUN
C IBYMSI IEPEMEHHBIMH C TOMOLIBIO YUUTEIS
(pu HEOOXOUMOCTH).

Pemates TeKkcTOBBIE 32124
anreOpanyeckuM crocoOoM ¢
MCIIOJIb30BAaHUEM OIMOPHBIX CXEM




YpaBHEHUS U HEPABEHCTBA.
HepasencrBa
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UucioBble HEPABEHCTBA U MX
CBOICTBA.
HepasenctBo ¢ ogHoM
rnepeMeHHou. JInnelnbie
HEpPaBEHCTBA C OJIHOM
IIEPEMEHHOM U UX pELICHUE.
CucreMbl TUHESHHBIX
HEPABEHCTB C OJHOMN
MEPEMEHHOMN U UX PEIICHUE.
N300pakeHne pemeHus
JIMHEMTHOTO HEpaBEHCTBA U
HX CHCTEM Ha YHCJIOBOM
pSIMOU

DopMyJIHPOBATH CBOMCTBA YHCIIOBBIX
HEPaBEHCTB, WJUTIOCTPUPOBATH WX HA
KOOPJMHATHOM MPSIMOH, 10KA3bIBATH

anreOpanvecKu.

IIpruMeHSATH CBOMCTBA HEPABEHCTB B XO/I€
pewenus 3ana4d. Pemars nuHeiiHbIe
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM,

n300paxkaTh pelieHrne HepaBeHCTBA Ha
YUCIIOBOM NpsAMoii. PemiaTh cuctemsl
JMHEHHBIX HEPABEHCTB, U300pakaTh pelleHre
CHUCTEMbI HEPABEHCTB HA YMCIIOBOM MPSAMOi

D®opMyIHPOBATH CBOMCTBA YHCIIOBBIX
HEPaBEHCTB, UIUIFOCTPUPOBATH UX HA
KOOPAUHATHOU MPSAMOI.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/E
pelIeHus 3a1a4 C UCIOJIb30BAHUEM OIOPHBIX
cxeM. Pemiarp JIMHEHHbBIE HEPABEHCTBA C
OJIHOI IepeMeHHOM, N300pakaTh peleHue
HEPaBEHCTBA HA YUCIIOBOU npsMoi. Pemare
CUCTEMBI JINHEWHBIX HEPABEHCTB,
n300paxkaTh pelIeHNE CUCTEMbl HEPABEHCTB
Ha YMCJIOBOM MPsAMOI B mapax/rpymnmnax

OyHKIUY.
OCHOBHBIE TIOHATHSA

[Tonstue pynkuuu. O61aCTH
OTIpe/ICIICHUS] 1 MHOXKECTBO
3HaYeHUH PyHKIUU.
CriocoOb1 3a1aHus PYHKITHIA.
['paduk pynkuuu. CBoiicTBa
(GyHKIIUH, UX 0TOOpakeHHe
Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATBHYIO
TePMHHOJIOTHIO U CUMBOJIUKY.
BoruucasTe 3HaueHUs QyHKIMH, 3aJaHHbBIX
dbopmynamu (Ipu HEOOXOTUMOCTH
UCI0JIb30BATh KAIBKYJIATOP); COCTABJIATH
Ta0 UMbl 3HAYeHHIl QYHKIUH.
Crtponts 1o ToukaM rpaguku GyHKINH.
OnuckiBaTh CBOMCTBA (PYHKIIMN HA OCHOBE
e€ rpauuecKoro npeCTaBICHHs.
Hcnonb3oBaTh GyHKIIMOHAIBHYIO
TEePMHHOJIOTHIO i CHMBOJIUKY.
HUccnenoBath npumepsl rpaduKoB,
OTpaXKAIOIINX PealbHbIE IPOLIECCHI U SIBJICHUS.
IIpuBOAMTHL MPUMeEPBI ITPOLIECCOB U SABJICHUI
C 33JJaHHBIMHU CBOWCTBaMHU.
Hcnouab30BaTh KOMIILIOTEPHbIE
NPOrpamMMmbl
JUTSI IOCTPOEHUS TpapUKOB PYHKIMH U
W3YYEHHUS UX CBOWCTB

Hcnoab3oBaTh QyHKIIMOHATBHYIO
TEPMHUHOJIOTHIO 1 CUMBOJIMKY.
BoruucasiTe 3HaueHUs QyHKIMH, 3aJaHHbBIX
dhopmyiamu (Tipy HEOOXOAMMOCTH
UCIOJIb30BaTh KAJIBKYJIATOP); COCTABJIATH
Ta0IUIbI 3HAYeHHIl QYHKIUH.
Crponth 0 TOYKaM rpaguku GyHKIUH.
OnuceiBaTh cBOMCTBa QYHKIIMU HA OCHOBE
e€ rpau4ecKoro npeacTaBIeHus C
HCIIOJIb30BAaHUEM OITIOPHON CXEMBI.
Hcnoab3oBaTh QyHKIIMOHATBHYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY.
HccaenoBath npuMepsl rpagukos,
OTPaXKAOIINX PEATBHBIE IIPOLECCH] U
ABJICHUS B napax/rpynnax. IIpuBoauTh
NPUMePbI ITPOLIECCOB U SABJICHUI C
3aJJaHHBIMU CBOMCTBaMHM (KOJUIEKTHBHAs
paborta).

Hcnosb30BaTh KOMIBIOTEPHbIE

NPOrpamMMbl




JUISL TOCTpOeHUS TpauKoB HYHKIHHN 1
M3y4YEHUS UX CBOWCTB

OyHKIUN.
UwucnoBbie GyHKIMH

UYreHue u nocTpoeHue
rpaduKoB QPyHKITUH.
[Tpumeps! rpadukoB

GyHKIMI, 0Tpa)karounx
peasbHbIE POLIECCHI.
OyHKIMH, OTIUCHIBAIOIIIE

OpSAMYI0 U 00paTHYIO

MPOIOPLIMOHANIbHEIE

3aBHCUMOCTH, UX IpauKu.
['paduk pynkuun y = X,
OyHKIMU Y = X, y= X2,
y=Vx, ¥ = x|
rpaduueckoe pemieHue
YPAaBHEHUH U CUCTEM
ypaBHEHUH

Haxoauthb ¢ noMoubio rpadpuka QyHKIuu
3HAYEHHUE OJHOU U3 PACCMATPUBAEMBIX
BEJIMYUH 110 3HAYCHUIO JPYroi. B HECI0KHBIX
ClIydasix BbIPpaxaThb (popMy10i
3aBHCHMOCTb MEK/y BEJIMYMHAMM.
OnuceIBaTh XapakTep U3MEHEHUS OTHOM
BEJIMYUHBI B 3aBUCHUMOCTU OT U3MEHEHHUS
JIPYTOH.

Pacno3naBaTh BU/IbI N3y4aeMbIX ()yHKIIHH.
IToxa3pIBaTh CXeMAaTHYECKH 10JIO)KEHHUE Ha
KOOPAMHATHOH IJIOCKOCTH TPaprKOB
byHkMil BUaa: y

- xzay - XB, y :\/E: Y :\x|.
Hcnouab3oBaTh PyHKIIHOHAIBHO-
rpauyecKue NpeacTaBJIeHus! Ul PEIICHUs
U UCCJIEI0BAHNS YPABHEHHI U CUCTEM
YpaBHEHUM.

IIpuMeHATH HU(PPOBBIE pecypChI I
NoCTpOoeHUs rpauKOB (PyHKIIHIA

Haxoauthb ¢ noMoubio rpaguka GyHKINU
3HAYEHUE OJHOU U3 PACCMATPUBACMBIX
BEJIMYUH 110 3HAYCHUIO Ipyro. B
HECJIOKHBIX CIIy4asiX BbIpPaxkaTh GopmyJioi
3aBHCHMMOCTb MEX/1y BEJINUNHAMU B
napax/rpymnmax.

OnuceiBaTh XapakTep U3MEHEHUS OIHOMN
BEJIMYUHBI B 3aBUCUMOCTH OT U3MEHEHUS
JPYTOM.

Pacno3HaBaTh BUJIbI U3y4aeMbIX (QYHKIIHA.
IMoxka3pIBaTh CXeMaTHYECKH I10JIO)KEHHUE HA
KOOP/AMHATHOH MJIOCKOCTU I'paUKOB
byHKuui BUga:

y: x2>y = )C3, y :\[E? Yy = |x|
HUcnonb3oBars GPyHKIUOHAIBHO-
rpaguyecKue npeacTaBJIeHus s
pEILIEeHNUs U UCCIIEA0BaHNs yPAaBHEHUN U
CUCTEM ypaBHEHHUH C UCIIOJIb30BAHUEM
OIIOPHBIX CXEM.

IIpuMeHATH HUPPOBBIE peCypPChI I
HOCTpOEeHHUs IrpaduKoB PyHKIIMHA

[ToBTOpeHue n 06001IeHNE

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B KYpCOB
7 u 8 K1naccoB, 0000IIeHHE

3HaHUH

Bb10npaTh, NPpUMEHATDH, OLEHNBATH
€1oco0bl CPaBHEHUS! YN CEIl, BBIUUCICHHM,
npeoOpa3oBaHui BEIPAXKEHUH, peIIeHUsS
YpaBHEHUM.
OcymecTBIATH CAMOKOHTPOJIb
BBIITOJIHSIEMBIX JEHCTBUNA U CAMOIIPOBEPKY
pe3ysbTaTa BRIYMCICHUN, TPeoOpazoBaHUid,
ITOCTPOEHHM.

Pemars 3a1a4u M3 peajibHOM KU3HH,

Bb10npaTh, NpUMEHATH, OLCHNBATH
€1oco0bl CPaBHEHUS YN CEI, BBIYUCIICHH,
npeoOpa3oBaHuil BEIpaXKEHUH, peIIeHUs
YpPaBHEHUU.
OcymecTBIATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yibTaTa BBIYMCICHUH, TPeoOpazoBaHUid,
ITOCTPOEHHUH.

Pemars 3a5a4u U3 peajbHON JKU3HH,




NPUMEHATh MaTeMaTUYECKHUE 3HAHUS TS
pelieHus 3aj1a4y U3 Jpyrux npeaMeToB.
PemaTh TeKCTOBBIE 32/1a4M, CDABHUBATb,
BbIOMPATH CIIOCOOBI PELICHUS 3a/1a4U

NPUMEHATH MaTEeMaTUYECKHUE 3HAHUS TS
pelieHus 3aa4 U3 ApYrux npeaMeToB.
Perath TeKCcTOBBIE 32a4H C
HUCITIOJIB30BAHUEM OHOpHBIX CXEM

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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9 KJIACC

Haumenoeanue pazoena | Koauuecmeo Ocnoenoe Ocrnoenbvle 6uovl 0eamerbHocmu Ocrnoenbvle 6uovl 0esmerbHocCmu
(memuwl) Kypca uacoe cooepicanue odyuarouwuxcsa ooyuaroumuxca OB3
Yuyciia 1 BEIYUCICHUS. 9

JlelicTBUTENbHBIC YKCIIa

PanmonananHbIE YKCIIa,
UppaIMOHATILHBIC YHCIIA,
KOHEYHbIE U OECKOHEYHBIE
NECSITHYHBIC IPOOH.
MHokecTBO
JIEHCTBUTEIbHBIX YUCE;
JIEMCTBUTEIbHEIE YHCIIa KaK
OCCKOHEUHBIC JCCATUYHBIC
npobu. Bzaumuo
OJJHO3HAYHOE COOTBETCTBUE
MEX1y MHOXKECTBOM
JIEUCTBUTEIBHBIX YUCET U
MHOKECTBOM TOYEK
KOOPJMHATHOW TIPSMOIA.
CpaBHEHHE IEUCTBUTEIBHBIX
qrcen, apupMeTHIECKIe
JIIEHUCTBHS C
e CTBUTEIbHBIMM YHCIIAMH.
[TpubnmxEHHOE 3HAUEHKE
BEIIMYMHBI, TOYHOCTh
npuomkenus. OKpyriieHne
gucen. [Ipukuaka u oleHka
pe3yJIbTaTOB BEIYMCIIEHUI

Pa3BuBaTthb NnpeacraBJaCeHus O YUCiiax: OT
MHOXXCCTBa HAaTypPaJIbHBIX YHUCCII 10

MHOXECTBa HeﬁCTBHTeHBHBIX YHUCCII.
O3HaKOMHTBHCS C BO3MOXKHOCTBIO

uppaluoHaIbHbIX uncen. U3o0paxkars
JICHCTBUTEIIBHBIE YUCIIa TOUKAMHU
KOOPJAMHATHOW IIPSIMOMA.
3anuceiBaTh, CPABHMBATH H
YHOPSAA04YMBAThH JCHCTBUTEIbHBIC YUCIIA.
BbInoHATH, cOueTast yCTHBIE U IMCbMEHHbIE
npuémbl, apuMeTndeckue 1eiMCTBUSA C
palMOHAIBHBIMY YUCIIAMHU; HAXOAUTh
3HAYEHHUs CTEICHEH C LIEIbIMU MIOKA3aTeIsIMU
Y KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIOBBIX
BeIpakeHuil. IlosyunTs npeacrasiieHue o
3HAYMMOCTH
JIEHCTBUTEIIBHBIX YHCEIl B IPAKTUYECKON
NEeATEIbHOCTH YEJIOBEKA.
AHAJIM3MPOBATH H 1€J1aTh BHIBOABI O
TOYHOCTH NMPUOIMKEHUS JEHCTBUTEIBLHOTO
YKCJIa [IPU PELLIECHUH 3aa4.
OKpyrJsiTh JE€HCTBUTEIBHBIE YNCTA,
BBINOJIHATH NPUKHUAKY pe3ylbTaTa
BBIYMCIICHHM, OLl€HKY 3HAYECHUH YMCIIOBBIX

IIPEJICTaBJICHUS] JEHCTBUTEIBHOTO YNCIA KaK
0ECKOHEUHOW AECATUYHON JpoOr, MPUMEHATD
JIeCATUYHbIE TPUOIMKEHNUS PALIMOHATIBHBIX U

Pa3BuBaTh npeacraBJeHHs O YUCIIAX: OT
MHOYECTBA HATYPAIBHBIX YHCEI 10
MHO’KECTBA JEUCTBUTEIbHBIX YHCEIL.
O3HaKOMHTBCS C BO3MOKHOCTBIO
IIPEJICTaBICHUS JIEHCTBUTEIBHOTO YNCIa KaK
0eCKOHEYHOH JeCATHYHON ApOOH,
NPUMEHSTh JIECATUYHbIE TPUOIMKEHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIL.
HN300paxkarh 1€iCTBUTEIIbHBIC YHUCIIA
TOYKaMU KOOPJAMHATHON IIPSIMOM IIPH
HE0OXO0IMMOCTH U3BJIEKasl KBaJpaTHbIE
KOPHH C UCIOJIb30BAHUEM KaJIbKYJIATOPA.
3anuceiBaTh, CPAaBHMBATH H
YHOPSAA0YHMBATH JICHCTBUTENIBHBIE YNCIIA.
BBINOIHATH, cOYETast YCTHBIE U
MACbMEHHBIE IPUEMBI, apH(PMeTHYeCKHe
AEHCTBHS C PALIMOHAJIBLHBIMU YHCIIAMH;
HAXOAUTh 3HAUYCHHUsS CTEIICHEN C LIEIBIMU
MTOKA3aTeJSIMU U KOPHEW; BBIYUCJIATH
3HAUEHUS YACIIOBBIX BBIPAKEHUH.
IHony4yuTs npeacraBjieHue 0 3HAYMMOCTH
JECTBUTENIBHBIX YUCET B IPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA.
AHaJIM3MPOBATH H 1€J1aTh BHIBOABI O
TOYHOCTH NMPUOIUKEHUS JEHCTBUTELHOTO
quciia IpU PELLIEHUH 3aa4.
OKpyrisiTh JEHCTBUTEIBHBIE YHCA,

BBIPAKECHU. BBINOJHATH NPUKHUIKY PE3YIbTATA
3HAKOMHUTBCSI ¢ HCTOPHEN Pa3BUTH BBIYMCIICHHM, OLleHKY 3HAYEHU YHUCITOBBIX
MAaTeMaTUKU BBIPAYXEHUI C UCIIOJIb30BAHUEM OIIOPHOMN




CXEMBI.
3HAKOMMTBCS € HCTOPHE pa3BUTHS

MaTEMaTHKU
YpaBHEHMSI U HEPABEHCTBA. 14 JIuneliHOE ypaBHEHHUE. OcBanBaTh, 3alI0MHUHATH U IPUMEHATH OcBauBarhp, 3alI0OMMHATH U IPUMEHATH
VYpaBHEHHUs ¢ OAHOU Pewenne ypaBHeHui, rpaguyeckue MeToabl [IpU PELLICHUN rpaguyeckue MeToAbl IIPU PELLICHUN
IIEPEMEHHON CBOJAIIMUXCS K JIMHEHHBIM. YPaBHEHUI, HEPABEHCTB U UX CUCTEM. YPaBHEHUI, HEPABEHCTB U UX CUCTEM B
KBanpatHoe ypaBaenue. |Pacnmo3naBaThb 1ienbie 1 IpoOHbIE ypaBHEHHUS. napax/rpymnmax.
Pewenne ypaBHeHUH, PemaTh JiuHeliHbIE U KBaJIpaTHbIE Pacno3HaBatsp 1iesbie U IpoOHBIE
CBOJAILIUXCS K KBaJpaTHBIM.| YpaBHEHMS, YDABHEHMUSI, CBOSILIUECS K HUM, ypaBHeHUs. Pemath JiuHeliHbIe U
bukBanpaTHble ypaBHEHUS. npocTteime ApoOHOopalMoOHaIbHbIE KBa/IpaTHbIC YPABHECHHS, YPABHCHMS,
[Tpumeps! perieHus YpaBHEHHUS. CBOJISILLIMECS K HUM, IPOCTEUIIINE
ypaBHeHMi TpeTbeil U | Ilpeasnaratb BO3MOXKHbIE CLIOCOOBI PELICHUS JIpoOHOpaIOHAIbHbIE YPABHEHUS C
4ETBEPTOU CTEIICHEN TEKCTOBBIX 33/]1a4, 00CyKIaTh UX U peliaTh UCIIOJIb30BAaHUEM OIOPHBIX CXEM.
pa3jIoXKEHUEM Ha TEKCTOBBIE 33Jauu pa3HbIMU criocobamu.  [IpenyiaraTs BO3MOXKHBIE CIIOCOOBI peIlIEHUs
MHOXUTENU. Pemenue 3HAKOMMTBCS € HCTOPHEH pPa3BUTHS TEKCTOBBIX 33]a4, 00CyKIaTh UX U peliaTh
JPpOOHOPAIIMOHAIBHBIX MaTeMaTHKU B IIapax rpymnmnax.
YPAaBHEHUN. 3HAKOMMTBCS € HCTOPHE pPa3BUTHS
Pemenne TekcTOBBIX 3a1a4 MaTeMaTHKU
anreOpanvdecKuM METO0M
YpaBHEHHs 1 HEPABEHCTBA. 14 VYpaBHeHue ¢ AByMs OcBauBaTh U NPUMEHSATH TPUEMBI OcBauBaTh U NPUMEHSATH NIPUEMBI

Cuctembl ypaBHEHHI

[IEPEMEHHBIMU U €T0
rpaduk. Cucrema IByx
JIMHEUHBIX YPABHEHUN C

JBYMsI IIEPEMEHHBIMU U €€

pewenue. Pemenne
CHUCTEM JIBYX YPaBHEHUHU,
OIHO U3 KOTOPBIX
JIMHEHOE, a IPyroe —
BTOPOMU CTEIIECHH.
I'paduueckas
MHTEpIPETALMS CUCTEMBI
YpaBHEHUH C AByMS
nepeMeHHbIMU. Penenue

peIIeHHs CUCTEMBI IBYX JINHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU U
CHCTEMBI JIBYX YpPaBHEHUI, B KOTOPHIX OJTHO
YpaBHEHUE HE ABJISETCS JIMHEHHBIM.
Hcnoan3oBath QyHKIIMOHATBHO-
rpaduueckue
MPEJCTABICHUS Ui pellleHUus U
HCCJIeJ0BAHNS YPABHECHUN U CUCTEM.
AHATU3HPOBATH TEKCTHI 32124, peliaTh
uX anreOpanyeckuM CrocoooM: nmepexoauThb
OT CJIOBECHOH (pOpPMYIHUPOBKH yCIOBHUS
3a/1auu K anreOpandecKoi MOIeNu MyTEM
COCTaBJICHUS CUCTEMbI YPaBHEHUI; pemiaTh

pEILIEHUs CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU U
CUCTEMBI IByX YPaBHEHMI, B KOTOPBIX
OJIHO YPaBHEHHE HE SIBJISIETCS TMHEIHBIM C
VICIIOJIb30BAHUEM OINOPHBIX CXEM.
Hcnonb3oBath GyHKIIMOHATBHO-
rpaduueckue
MIpe/ICTaBJICHUS JIIsl pellleHusl YpaBHEHU
Y CHCTEM.
AHaJIM3MPOBATH TEKCTHI 32124, peliaTh
UX anredpanyeckuM crocooom
(koyexkTUBHas padoTa): mepexoauTh OT
CJIOBECHOH (POPMYITUPOBKH yCIOBUS




TEKCTOBBIX 3a11a4
anredpanvecKkum
CII0co0oM

COCTaBJICHHYIO CUCTEMY YpaBHEHHIA;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBLCH C UCTOPHUEN PA3BUTHS
MaTeMaTUKHU

3aJjauy K anredpandyeckoi Moaenu myrém
COCTaBJICHUS CUCTEMBI YPAaBHECHMI;
pelaTh COCTABICHHYIO CUCTEMY
YpaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTar.
3HAKOMHTBCS € HCTOPUEH Pa3BUTH
MaTEMaTHKU

VYpaBHEHMs ¥ HEPAaBEHCTBA.
HepasencrBa
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cBoMcTBa. JIMHENHEIE
HEpPaBEHCTBA C OJHOU

CucremMpl TMHEWHBIX
HEPABEHCTB C OJJTHOM
IIEPEMEHHOH U UX PELICHHUE.
KBagparHble HEpaBEHCTBA U
ux pewenue. ['papuyeckas
MHTEpIIpETALMs HEPABEHCTB
Y CHCTEM HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMU

YrncaoBbie HCPABCHCTBA U UX

IIEPEMEHHON U UX PEIICHHUE.

YuraTh, 3aIMCHIBATH, IOHUMATD,
HHTEPIPETHPOBATH HEPABCHCTBA;
HCII0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoInoaHATH TpeoOpa3oBaHus HEPABCHCTB,
HCIMOJIb30BATH JIJIs TPeoOpa30BaHUs
CBOICTBAa YMCJIOBBIX HEPABEHCTB.
Pacno3HaBaTh IMHEWHBIE U KBAIPATHHIE
HepaBeHCTBA. PemiaTh TuHElHbIE
HEpPaBEHCTBA, CUCTEMbI JTUHEUHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIOIIMX KBaJpaTHOE HEPABEHCTBO, U
pemarh ux; 00Cy:KIaTh IMOJTy4YEeHHbIE
peLeHus.

N300paxaTth peiieHre HepaBeHCTBA U
CHCTEMBbI HEPABEHCTB HA YMCJIOBOMW MPSMOH,
3alMCbIBATH PEIICHUE C TOMOIIBIO

CHMBOJIOB.
Pemars KBaipaTHbIC HEPABEHCTBA, UCIIOJIb3YS
rpaduyeckue mpeaCTaBICHuUS.
OcBauBaTh ¥ IPUMEHATh HEPABEHCTBA MPHU
pelIeHUN pa3INYHbIX 33ja4, B TOM YHCIIe
MPAKTUKOOPUEHTUPOBAHHBIX

Yurarth, 3aNIMCHIBATH, IOHUMATD,
HHTEPIPETHPOBATH HEPABEHCTBA;
MCII0JIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
BBINOJIHATH 110 AIrOPUTMY ITpeoOpa3OBaHUs
HEPaBEHCTB, HCMOJIb30BATh IS
npeoOpa30BaHMs CBOMCTBA YHCIIOBBIX
HEpaBeHCTB. Pacno3HaBaTh TMHEHHbBIE U
KBa/IpaTHbIC HEpaBeHCTBA. PemiaTh
JIMHENHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
HEPaBEHCTB, CHCTEMbI HEPABEHCTB,
BKJIFOYAIOIIUX KBAJPaTHOE HEPABEHCTBO, U
pemaTh ux 10 alropuTMy; 00CyKIATh
MOJIYYEHHbBIE PEIICHUS.
N300paxkaTh perieHre HepaBeHCTBA U
CHUCTEMBI HEPABEHCTB Ha YMCJIOBOMW MPSIMOH,
3alUCBHIBATH PEIIEHUE C TTOMOIIBIO
CHMBOJIOB C UCIIOJIb30BAaHUEM OTIOPHBIX
CXEM.
PemaTh kBaJpaTHBIE HEPABEHCTBA,
UCIIONB3Ys TpaduuecKre MpeICTaBICHUS C
HCIIOIb30BAHUEM OIMOPHBIX CXEM.
OcBanBaTh M IPUMEHSTH HEPABEHCTBA MPHU
pEelIeHUN Pa3INYHbIX 33a4, B TOM YHCIIe
MMPAaKTUKOOPUEHTUPOBAHHBIX (KOJUICKTHBHAS

paborta)




OyHKIUU

PEeKyppeHTHOH GopMyIioii u
dbopmyI0ii N-TO YIeHa.

Apudmernueckas u

16 KBagparnunas pynkius, e€ | Pacmo3HaBaTh BubI n3ydyaeMblX GyHKINN; | Pacmo3HaBaTh BUABI M3y4aeMbIX (DYHKITHH;
rpaduK U CBOICTBA. WUIIOCTPUPOBATH CXeMAaTHYECKH, WLIIOCTPUPOBATH CXeMATHYECKH,
[TapaGona, KoOpAMHATE | 00BACHATDH PACIOIOKEHNE HA KOOPIMHATHOM 00BSACHATH PACIIOJIOKCHHE HA
BEpPLINHBI TapadoIbl, OCh IUIOCKOCTH TpaduKOB KOOPJAMHATHOH MJIOCKOCTU TPaHKOB
CUMMeTpuH napadonbl. | pyuknuid Buga: Y = kX, Yy =kx + b,y = k/x, y byukuuii Buga: y =kx,y =kx +b,y=k/ix,
I'paduku QyHKIUIA: =3y = Xy :\/an:|x|13 =Xy = 3y :\[Ea)’:|x|3
y=kx, y=kx+b, 3aBUCUMOCTH OT 3HaYeHUH K03(p(PULIMEHTOB; |3aBUCUMOCTH OT 3HaYeHUH K03()(PUIIMEHTOB;
y =kx OIMCHIBAThH MX CBOMCTBA. OIMCBHIBATh MX CBOICTBA C UCIIOJIH30BAHUEM
y=x, y=x, y= ‘f;, Pacno3naBaTh KBagpaTHUHYIO (DYHKIUIO IO | OMOPHON CXeMbI (IPH HEOOXOAUMOCTH).
y=|x| ¢dopmyne. [IpuBOAUTH MPUMEPHI Pacno3naBaTh KBaIpaTH4HyIO (HYHKIUIO 110
KBaJPAaTUYHBIX 3aBUCHMOCTEN W3 PEAIbHOU ¢dopmyiie. [lpuBoauTH NpUMeEpPbI
KHU3HHU, PU3KKH, TeOMeTpUH. BBISABISATH 1 | KBIPaTUYHBIX 3aBUCHMOCTEH W3 peajibHOM
0000mmaTh ocodbeHHOCTH TpaduKa JKU3HU, QU3HKH, TeOMETPHH (KOJUICKTUBHAS
KBaJIpaTUYHON QyHKINHU Y = ax’ + bx + c. paborta). BeisiBasITH 1 0000111aTH
CTpouTh U H300paKATH CXeMATHYECKH 0COOCHHOCTH rpadrKa KBaJpaTHYHOMI
rpa(uKi KBaIPATHIHBIX DYHKIHIA, 3a1aHHBIX | QYHKIHH Y = ax’ + bX + C (KoIeKTHBHas
¢dbopmynamu Buga Yy = ax, y= axt + g,y =a(x paborta).
+p)? y=ax? + bx +c. CTpouts U H300paxaTh cXeMaTHYECKHU
AHATU3HMPOBATH U NPUMEHATH CBOMCTBA rpaduKu KBaJpaTUIHBIX QYHKIUH,
M3ydeHHBIX (YHKIMH JUIs MX TTOCTPOCHNS, B |3aaHHBIX (pOpMY/IaMu BHaa Y = ax?, y = ax?
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECypcoB +q,y=a(x+p)ly=ac+bx+cs
napax/rpymnmnax.
AHAIU3HPOBATH U NPUMEHATH CBOMCTBA
M3YYEHHBIX (DYHKIHIA U1l MX TIOCTPOCHHUS, B
TOM YHCJIE C TOMOLIbIO IU(POBBIX PECYpCOB
(komekTBHAs paboTa)
Yucnossle 15 ITonsatue uncnoBoi OcBauBaTh U NIPUMEHSATH UH/IEKCHBIE OcBauBaTh U IPUMEHSATH UH/IEKCHBIE
MOCJIeIOBATEIFHOCTH MOCJIEIOBATEIHPHOCTH. 0003HaueHHsI, CTPOUTH pevyeBble 0003HaueHMsI, CTPOUTH pevyeBble
3ananue BBICKA3bIBAHMA C UCIIOJIb30BAaHUEM BBICKA3bIBAHMA C UCIIOJIb30BaHUEM
MOCJIeIOBATEIFHOCTH

TEPMUHOJIOTHH, CBI3aHHOU C TTIOHSATHEM
MOCJIe/I0BATEIbHOCTH.
AHanu3upoBaTthb GopMyiTy N-TO WieHa

TEPMHHOJIOTHH, CBI3aHHON C ITOHATHEM
II0CIIE0BATENBHOCTH.
Bbiyuuts Gpopmyny N-ro uieHa

MOCJICAOBATCIIbHOCTU UJIN PECKYPPCHTHYIO

MOCJICAOBATCIILHOCTU UJIN PCKYPPCHTHYIO



reoMeTpuyecKas
IIPOrPECCUH.
®opmyIbl N-To wieHa
apudmeTnyecKoit u
reOMETPUYECKOMN

N uneHoB. M300paxenue
YJICHOB apu(METHUECKON U
reOMETPUUYECKOMN
IIPOrpECCUi TOUKaMu Ha
KOOP/AMHATHOH MJIOCKOCTH.
JIuHelHbIN 1
9KCHOHEHIMAJIBHBIN POCT.
CrnosxHbI€ POLIEHTHI

IIPOrPECCUM, CYMMBI IIEPBBIX

(bopMyi1y M BBIYHCISTH WICHBI
MOCTIeIOBATEIbHOCTEH, 3alaHHBIX STHMHU
dbopmynamu.
YcTaHaBJIMBATH 3aKOHOMEPHOCTD B
MIOCTPOEHHUH MOCIIEI0BATEIBHOCTH, €CIIH
BBINKCAHBI TIEPBBIE HECKOJIBKO €€ YJICHOB.
PacnosnaBarte apudmMeTrueckyro u
reOMETPUYECKYIO IIPOTPECCHH MTPH Pa3HBIX
cniocobax 3afanus. Pemars 3a1aun ¢
UCTOJIb30BaHUEM (pOpMyIT N-TO WiIeHa
apu(MeTHUECKONH U TeOMETPUUYECKOM
IIPOTPECCUi, CYMMBI ITEPBBIX N YICHOB.
N300pakaTh 4ieHbI 10CIEI0BATEILHOCTH
TOYKaMH Ha KOOPJMHATHON TTOCKOCTH.
PaccmaTpuBaTh NpuMepsbl NPOLECCOB U
SIBJICHMI W3 peajbHOM KHU3HU,
WITIOCTPUPYIOIME U3MEHEHUE B
apu(MeTHIECKON IPOTPECCUH, B
reOMEeTPHUECKON Mporpeccuu; n300paxarnb
COOTBETCTBYIOIIUE 3aBHCUMOCTH TPaQHUECKH.
PemaTts 3a1a4u, CBsI3aHHbBIE C YHCIOBBIMU
MOCTIeIOBATEIBHOCTSIMH, B TOM YHUCIIE 33/1a4H
U3 peajbHOM KU3HU C UCTIOIb30BaHUEM
U (POBBIX TEXHOJIOTHI
(27eKTPOHHBIX Ta0IHUL, rpaduIecKoro
KaJbKyJIsITOpa U T.11.). PemaTs 3agaun Ha
CJIO’KHBIE TIPOLICHTHI, B TOM YHCIIE 3a/1a41 U3
peanbHON MPAKTUKH (C MCIIOIb30BaHNEM
KaJIbKYJIATOPA).
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS
MaTeMaTHKU

(GhopMylly M BBIMMCIAATH YICHBI
MOCTIeIOBATEIbHOCTEH, 3aIaHHBIX STUMH
dhopmynamu.
YcTaHaBJIMBATH 3aKOHOMEPHOCTD B
MIOCTPOEHUH TOCIIEI0BATEIBHOCTH, €CIH
BBINKCAHBI TIEPBBIE HECKOJIBKO €€ YJICHOB.
Pacno3naBath apudpMeTHUECKyIo U
r€OMETPHUECKYIO MPOrPECCUU TIPU PA3HBIX
crocobax 3aJjaHusl C UCIOJIb30BAHHEM
ornopHBIX cxeM. Pematp 3amaun ¢
UCIONB30BaHuEM (GopMyIl N-TO YlieHa
apru(pMETUYECKON U TEOMETPUIECKOM
MIPOrPECCUil, CyMMBI IIEPBBIX N YICHOB.
N300pakaTh YICHBI IOCIEI0BATEILHOCTH
TOYKAMHM Ha KOOPAMHATHOM MIOCKOCTH.
PaccmaTpuBaTh NpuMepsl MPOLECCOB U
SIBJIGHHH U3 peallbHOM KU3HU,
WITIOCTPUPYIOIINE U3MEHEHUE B
apu(pMeTHIeCKON Iporpeccuu, B
Te€OMETPHUECKON MPOTPECCUH; H300paxaTh
COOTBETCTBYIOIIIE 3aBUCUMOCTH
rpadguyecku (KOJIeKTUBHAs paboTa).
PemaTts 3a1a4u B napax/rpymnmnax,
CBSI3aHHBIE C YHCIIOBBIMH
M0CJIEI0BATENIbHOCTSAMH, B TOM YHCIIE 3a/1a4l
U3 peabHOM KU3HU C UCTIONH30BaHUEM
U(PPOBBIX TEXHOJIOTUH
(27K TPOHHBIX TabIUL, rpapUUecKoro
KaJbKYJISTOpa U T.11.). PemiaTs 3a1aun Ha
CIIO’KHBIC TIPOIICHTHI, B TOM YHCIIE 3a/Ia4H U3
peaabHON MPAaKTUKH (C UCTIOJIb30BaHUEM
KaJIbKYJISITOpA) € TIOMOIIbIO YUuTeNs (mpu

HEOOXOAUMOCTH.




3HAKOMUTBCSA C HCTOPHUEN Pa3BUTHS
MaTEeMaTUKHU

[ToBTOpenue, 06001ICHNE,
CUCTEMATH3AIUs 3HAHUMA
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Yucaa u
BbIYMCJIEHHS (3aIUCh,
CpaBHEHUE, ICHUCTBUS C

NEUCTBUTEIbHBIMU YHCIIAMU,
YHUCJIOBAs MPAMAas;
MPOLIEHTHI, OTHOLUEHUS,
MIPOTOPIIUU; OKPYTIICHHE,
npuOIKEeHNE, OLEHKA;
pelieHne TEKCTOBBIX 3a1a4
apuQMeTUIECKUM
Crocooom)

OnepupoBaTb NOHATHUSIMH: MHOKECTBO,
[MOAMHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMU;
HCNOJIb30BATh TpaguUecKoe MpeCTaBICHUE
MHOXECTB JJI1 ONIMCAHUS PeabHBIX
IIPOLIECCOB U SABJICHUH, IPU PELICHUH 3a/1a4 U3

JIPYTUX y4eOHBIX MMPEIMETOB.

AKTyaJIN3MpOBATh TEPMHHOJIOTHIO U
OCHOBHBIE /IeliCTBHS, CBSI3AHHBIE C
YMCJIAMU: HaTypaJbHOE YUCIIO, IPOCTOE U
COCTABHO€ YHMCJIA, IEITMMOCTh HAaTypaIbHbIX
qucel, IPU3HAKK JIETMMOCTH, LI€JI0€ YHCIIO,
MOJ1yJIb YHCIIa, OOBIKHOBEHHAS U JA€CATUYHAS
Ipo0Ou, CTaHAAPTHBINA BUJ YUCIIA,
apudmeTnyecKuil KBapaTHbII KOPEHb.
BbInoHATSH AelicTBUSA, CPABHUBATDH U
YHOPSIA0YMBATH YKCIIA, IPEICTABIIATH YNCTIA
Ha KOOPJMHATHOMW IIPSAMOM, OKPYIJIATh YUCIIA;
BBINOJHATH NPUKHUIKY M OLEHKY pe3yJibTara
BBIYMCIICHHI.

PemiaTh TekcTOBBIE 3aaUH
apupMeTnyeckum crmocooom. Pemartnb
NPaKTHYeCKHUe 3a/1a4M, COACpKaIIe
MPOLIEHTHI, J0JIH, YaCTH, BBIpAXKAIOIIHe

3aBHCHUMOCTH: CKOPOCTb — BPEMSI —
paccTosiHue, lIeHa — KOJIMYECTBO —
CTOUMOCTb, 00BEM paboThl — Bpems —
MPOU3BOAUTENBHOCTD TpyAa. Pa3oupars
peanbHbIe )KU3HEHHBIE CUTYaIUH,
(hopMyIMpoBaTh UX Ha SI3bIKE MATEMATUKH,
HAXOIMTh pEUICHUE, MPUMEHSIS
MaTeMaTUYECKU anmnapar,

OnepupoBaThb NOHATHUSIMHA: MHOKECTBO,
IIOIMHOKECTBO, OIIEPALIUN HaJl
MHOECTBaMH; HCMO0JIb30BaTh rpaduyeckoe
IIPEJICTAaBICHUE MHOKECTB I OITMCAHUS
peaJIbHBIX MIPOLIECCOB U SBJIECHUH, IPU
peLIeHUH 3aJa4 U3 APYruX y4eOHbIX
IPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO H
OCHOBHBI€ /ielicTBHS, CBSI3aHHbIE C
YHMCJIAMHU: HaTypaJbHOE YUCIIO0, IPOCTOE U
COCTaBHOE YHUCIIa, JEIMMOCTb HaTypalbHbIX
quceJl, IPU3HAKY JIEIMMOCTH, LI€JI0€ YHCIIO,
MOJ1yJIb YHCJIa, OOBIKHOBEHHAS U JAECATUYHAS
IpoOu, cTaHAApPTHBIN BU YKcha,
apru(MeTHIECKUI KBaIPATHBIH KOPEHB.
BbInoJHATH KeiicTBUA, CDABHUBATDH U
yYHOPSAI0YMBATH YUCIIA, IPEICTABISATD
4Kclla Ha KOOPAWHATHOW MIPSIMON, OKPYTJIATh
YKClIa; BHIMOJIHATH NPUKUAKY U OLIEHKY
pe3yJpTaTa BIYMCIECHUH.

Pemath TekcToBbIE 32/1aUH
apu(pMETHYECKUM CIIOCOOOM ¢
HCIIOJIb30BaHNEM OTIOPHBIX cxeM. PemaTs
NpaKTHYeCKHUe 3a1a4M, CoAcpKaIne
MPOLIEHTHI, A0JIH, YaCTH, BBIPAXKAIOIIHE
3aBHCHUMOCTH: CKOPOCTb — BpEMSI —
paccTosiHue, IeHa — KOJIMYECTBO —
CTOUMOCTh, 00BEM paboThl — Bpems —
IIPOU3BOIUTENILHOCTh TPYJA €

MCII0JIb30BAaHUEM OIIOPHBIX CXEM.
Pa30upath peanbHble )KU3HEHHbIE




HHTEpPNPeTHPOBATH PE3yIbTaT

cuTyaluu, (opMyJIHPOBATH UX HA S3BIKE
MaTEMATHKH C MIOMOIII0 yUuTeNs (Ipu
HEOOXOAMMOCTH),
HAXOUTh PEIICHUE, TPUMEHSIS
MaTeMaTHYECKUI anmnapar, NpoBepsTh
pE3yNIbTAT Ha aJIEKBATHOCTH

Anreopanyeckue OnepupoBaTb NOHATUSIMU: CTETICHB C OnepupoBaTb NOHATUSIMU: CTETICHb C
BbIpasKeHM sl IEJIBIM TTOKa3aTeseM, apupMeTHIeCKU LIEJIBIM TTOKa3aTeseM, apuPpMeTHICCKUN
(mpeobpa3zoBanme KBaJIpaTHbI KOPEHb, MHOTOUJIEH, KBaJIpaTHbI KOPEHb, MHOTOUJIEH,
anreOpanvecKux anredpandeckas ApoOb, TOKIECTBO. anredpandeckas ApoOb, TOKIECTBO.
BBIPAXKEHHUM, I0ITYCTUMbIEC BbINOJIHATHL OCHOBHBIE A€iiCTBHS: BbINOJIHATHL OCHOBHBIE A€iicTBHS.
3HAYCHHUS ) BBIMIOJHATH pacy€Thl 1o popMyIiam, BBIMIOJHATH pacy€Thl 10 popMyIiam,
1IpeoOpa3oBbIBAThH LIEIIbIE, peoOpa3oBbIBATH 1IEIIbIE,

JPOOHOPAIIMOHATILHBIE BBIPAXKEHUS U JIPOOHOPAIIMOHAIILHBIE BBIPAXKEHUS 1

BBIPAYKEHHUS C KOPHSAMH, PEATHU30BbIBATH BBIPAXKEHUSI C KOPHSAMH, pEATU30BbIBATH

pa3IoKeHUE MHOTOUJICHA HA MHOKUTENH, B | Pa3JIOKEHUE MHOTOYJIEHA HA MHOKHUTEH, B
TOM YHUCJIC C UCIIOIh30BaHUEM (POPMYIT TOM YHUCJIC C UCTIOIh30BaHUEM (POPMYIT
Pa3HOCTH KBAJpaTOB U KBaApaTa CYMMbl U | Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U
Pa3HOCTH; HAXOUTh TOITYCTUMBbIE 3HAYEHHUS | PA3HOCTH; HAXOAUTh JOMYCTHUMBbIE 3HAUCHUS
MIEPEeMEHHBIX JUIS TPOOHOPAIIMOHAIBHBIX MEPEMEHHBIX I JPOOHOPAIIMOHAIBHBIX
BBIPAKEHHM, KOPHEH. BBIPAKEHM, KOPHEH € UCITOJIb30BAHUEM
MopaenupoBaTth ¢ moMoIiso Gopmyn OIIOPHBIX CXEM.
pealbHbIE MPOLIECCHI U SIBJICHUS MoaeanpoBaTh ¢ IOMOIIBIO HOPMYIT
peanbpHbIE IIPOLECCHI U SBJICHUS B
napax/rpynmnax
DyHKIUN OnepupoBaTb NOHATUAMU: QYHKIIUS, OnepupoBaTb NOHATUAMU: QYHKIIUS,

(mocTpoeHue, cBOWCTBA

M3YYEHHBIX QYHKIUH;

rpaduueckoe peneHue
YpaBHEHUHN U UX CHUCTEM)

rpaduk QyHKIUU, HYTH QYHKIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKU
BO3pacTaHus, yObIBaHU, HAaHOOJIbIIEE U
HauMEHbIlIee 3HaYCHUS PYHKIINU.
AHaJIM3UPOBATH, CPABHUBATH, 00CYKAaTh
CBOMCTBA (PYHKLUMN, CTPOUTH UX TPAPUKH.
OnepupoBaTb NOHATUSIMM: TIpsSIMast

rpaduk QyHKIUU, HYTH QYHKIIUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA,
MIPOMEKYTKH BO3pacTaHusl, yObIBaHUS,
HauOoJbIIIee M HANMEHbIIIEE 3HAYCHUS
byHKIHN.
AHaJIM3UPOBATh, CPABHUBATh, 00CYKIATh
cBOMCTBa (PYHKIUH, CTPOUTH UX I'padUKu.




MPONOPIMOHAILHOCTh, OOpaTHas
MIPOIMOPIIMOHAIBHOCTD, TMHEHHAS (DYHKIIUS,
KBaJpaTtuyHas QpyHKius, nmapadona,
runep6oina. Menosib3oBaTh rpaduKu JIst
OIIpEICIICHNUs] CBOMCTB, MTPOIECCOB H
3aBHCHMOCTEH, /IS PEIICHUS 3a]1a4 U3 IPYTUX
y4eOHBIX TIPEAMETOB U PEATBHOM KU3HH,
MO/IeJINPOBATh C MTOMOIIBIO TPadUKOB
peabHbIe MPOLIECCHI U sIBIICHHS. BhIpakaTh
(opMyamu 3aBUCUMOCTH MEKTY
BEIIMYMHAMU

OnepupoBaTh NOHATHUIMMU: IIpSIMast
IIPOINIOPLIMOHAIBHOCTD, 0OpaTHast
IPONOPLUOHATIBHOCTb, JTUHEHHAs QYHKIUS,
KBaJpaTH4Has GyHKUus, mapadoa,
runepbona. Ucnosib3oBaTh rpaguku s
OIPE/IENIEHNUs CBOMCTB, ITPOLIECCOB U
3aBHCHMOCTEM, [UIsl pEIICHUs 3a1a4 U3
JpYruX y4eOHBIX MPEAMETOB U PeabHOM
KU3HU; MOACJIUPOBATH C IIOMOIIBIO
rpauKOB peabHbIE MPOLIECCH U SIBJICHHS C
MCII0JIb30BAaHUEM OIIOPHBIX CXEM.
Bripa:xkath (popMy1aMH 3aBUCUMOCTH
MEXy BEIMYMHAMHU

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.

Marematuka. Anredpa: 7 kiacc: 6a30Bblii ypoBeHb: yueOnuk / FO.H. Maxkaperues, K.1.
Hemxos, C.b. CyBoposa; noz pea. C.A. Tenskosckoro. — Mocksa: [Ipocsemenue, 2023
Maremaruka. Anredpa: 8 kinacc: 6a30BbIi ypoBeHb: yueOHuK / FO.H. Makapsriues, K.H.
Hemxos, C.b. CyBoposa; noz pea. C.A. Tenskosckoro. — Mocksa: [Ipocsemenue, 2023
Marematuka. Anrebpa: 9 kiacc: 6a30Bbii ypoBeHb: yueOnuk / KO.H. Makapsrues, K. 1.
Hemikos, C.b. CyBoposa; nox pen. C.A. TensikoBckoro. — Mocksa: [Ipocsenienune, 2023

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Marematuka. Anrebpa: 7—9-e¢ kiacchl: 0a30BBIi ypOBEHb: METOAMYECKOE IOCOOHME K

npeaMeTHOW TuHUK ydeOHuKoB mo anredpe FO. H. Makapsruea, H. I'. Munmiok, K. U.
HemkoBa u 1p./ — Mocksa: [Ipocsenienue, 2023

Anrebpa: 7 Kiacc: TUIAKTHYECKHEe MaTepuaibl: ydeObHoe mocobue / JL.M. 3paBuu, JI.B.
Kysnenosa, C.b. CyBopoBa - M.: [Ipocseuienue, 2023

Anrebpa: 7 Kiacc: TUIAKTHYECKHEe MaTepuaibl: ydeObHoe mocobue / JL.M. 3paBuu, JI.B.
Kysnenosa, C.b. CyBopoBa - M.: [Ipocsenienue, 2023

Anrebpa: 7 Kiacc: TUIAKTHYECKHEe MaTepuaibl: ydeOHoe mocobue / JL.M. 3paBuu, JI.B.
Kysnenosa, C.b. CyBopoBa - M.: [Ipocsenienue, 2023

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmorexa LIOK: https://lesson.edu.ru/catalog
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