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1. HOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMOPHBIX IPEAMETOB OCHOBHOTO 0OLIEro 0Opa3oBaHMs: OHA
o0OecrieunBaeT M3y4yeHUE IPYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'yMaHUTApPHOIO
LUKIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJKEHHs 0Opa3oBaHUS U B IOBCEAHEBHOW JKH3HH.
PasButue y o0yyaromuxcst Hay4HbIX MPEACTABICHUI O TPOUCXOXKICHUN U CYIIIHOCTH aJIre0pandecKux
abcTpakuui, crocobe OTpakKeHUsT MATeMaTHYECKOW HAyKOH SBICHHWH M TPOLIECCOB B MPHPOJE H
o0miecTBe, POl MaTEeMaTUYECKOr0 MOICTUPOBAHNUS B HAYyYHOM [MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMUPOBAHHUIO HAYyYHOTO MHUPOBO33PEHMSI U KAUE€CTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJanTaliy B
coBpeMeHHOM u(poBoM obO1ecTBe. M3yuenue anreOpbl oOecieunBaeT pa3BUTHE YMEHUS HAOJI01aTh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JCHCTBUSL W BBIBOJBI, (DOPMYIHPOBATH YTBEPHKIACHHUS.
OcBoeHue npeamMera anredpbl 00eceynBaeT pa3BUTUE JIOTUYECKOTO MBIIUIEHUS 00yYaloluXCsl: OHU
UCTOJNB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pAacCyXJIeHHus, 0O0OOIIeHHe U KOHKPETHU3ALHIO,
abctparupoBanue u aHanoruro. OOydeHume anreOpe MpearnoiaracT 3HAYUTCIBHBIM O00BEM
CaMOCTOSITENTLHOM 1eATEIbHOCTH 00YUYaIOLIUXCS, TO3TOMY CAMOCTOSITEIbHOE PEIICHUE 3aa4 SBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIUIIA O0yYeHUSI.

B ctpyktype nporpammsl yueGHOTO mpeameTa « Aiaredpay» At OCHOBHOTO 00IIIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOJANYECKUE JUHUM: «Yucaa M BBIUMCICHUS,
«AnreOpanueckrue BbIpaXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «PyHkuum». Kaxgas u3 31X
COJIEPKATEIIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUYeHHs MpeaMmeTa,
B3aMMOJICICTBYS C APYTUMHU €ro JUHUAMU. B Xoxe m3yueHus y4eOHOro mpeamMera O0ydarolIuMcs
IIPUXOAUTCS JIOTUUECKU PACCy’KIaTh, HCIOJIb30BAaTh TEOPETHMKO-MHOXKECTBEHHBIN SI3bIK. B cBs3u C
3THM B TMpOrpaMMy yd4eOHOTO Tpeamera «Airedpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIPEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYeCKOTo OOpa3oBaHHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO O0YyYaroIMMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHueckoro s3blka. ConepkaTeabHOH M
CTPYKTYPHOM OCOOCHHOCTBHIO y4eOHOTO TMpeamMeTa «AIredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Copepxanne nHUM «HUucia U BBIYMCIEHUS» CIYXKUT OCHOBOM il JAJIBHEHIIETO W3YYEHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTHYECKOTO MBIIUIEHHS, (OPMUPOBAHUIO
YMEHHUSI TI0JIb30BaThCS AITOPUTMAaMHU, a TaK)Ke PUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEHEBHOW KM3HU. Pa3BUTHE MOHATHA O YMCIie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA
CBSI3aHO C palMOHAJBHBIMH M HUPPAlMOHAJIBHBIMM YHCIaMH, (OPMHPOBAHHEM IPEJICTaBICHUH O
JeWCTBUTENILHOM YuClle. 3aBeplleHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMY OOIIeMy
00pa3oBaHMUIO.

Copepxanue AByX anreOpanuecKkux JIMHUN — «Anredpanyeckue BhIpaKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHMIO Yy OOy4aroIMXCs MaTeMaTH4YecKoro —arnrmapara,
HEOOXOAMMOro JUIsi  pEelIeHUs 3a7ady MaTeMaTWKH, CMEXHBIX IpeIMETOB M  IMPaKTHKO-
OPHUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHeE OCHOBHOro oOmero oOpa3oBaHHWs YYeOHBI Marepuail
IpyNIHUPYeTCs BOKPYT pallMOHAIBHBIX BbIpaKEHUH. Anredpa JEMOHCTPUPYET 3HAUEHHWE MaTeMaTHKU
KaK f3bIKa JUIsl IOCTPOEHUSI MAaTEMaTHUYECKUX MOJEJEH, ONUCaHUs IPOLECCOB U SIBICHUH pPEaJbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakXKe JalibHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIJIEHHS, HEOOXOAUMOTO, B YAaCTHOCTH, JJISi OCBOEHHUS INpeAMeTa MH()OpPMATUKH, U OBJIAJCHHE
HaBbIKAMU JEAYKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHue CHUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHMsI, CIIOCOOHOCTEH K MaTEMaTHY€CKOMY TBOPUYECTBY.



Conepxanne (pyHKIIMOHAIBHO-TpapUUeCKOW JTUHUU HAICJICHO Ha MOJy4eHHE OOYyJaroIIuMUCs
3HAHUUA O (YHKIUSAX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJENH I OMHCAHUS M HCCICIOBaHUS
pPa3HOOOPa3HBIX MPOIECCOB U SIBICHUH B mpupoje U obmiectBe. M3yueHne marepualia CriocoOCTByeT
Pa3BUTHIO Yy OOYy4alOUIMXCS YMEHHsI HCIIOJIb30BAaTh pPa3jMuYHbIE BbIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTEMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, Trpauueckue, BHOCUT BKJIaa B (OpPMUPOBaHUE
MPEJICTABICHUIA O POJIM MATEMATUKH B PA3BUTHH [TUBUIN3AIUU U KYIbTYPHIL.

Cornacno yyeOHoMy Iu1aHy B 7-9 Kiaccax u3ydaercs y4eOHBINA mpeaMeT «Anredpay», KOTOPbIi
BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3iesbl coaepkaHus: «Hucaa u BEIYUCICHUSNY, «AJredpanyeckue
BBIpXKEHUS», «YPpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

Ha u3yuenue yuebHOro npenmera «Anredpa» orsoautcsi 306 yacos: B 7 kiacce — 102 gaca (3
yaca B HeZlelt0), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce — 102 yaca (3 yaca B HeZeNo0).



2. Conep:xaHue y4eOHOro npeamera
7 KJIACC

Yucna v BbIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, IIEPEX0Jl OT OAHOW (OpMBI 3amucu ApoOei K JApyrow.
[lonsiTE palMOHANBHOIO YHCIA, 3aIUCh, CPABHEHHE, YIOPSIAOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmernueckue IeiCcTBUS C pallMOHATIBHBIMY YMCIaMU. Pemenue 3aa1a4y U3 peaabHON MPAKTUKKU Ha
9acTu, Ha IpoOH.

Crenenb ¢ HAaTYpaJbHBIM MTOKa3aTeJEM: ONpE/eICHNe, IPeoOpa30BaHNe BHIPAKEHUI Ha OCHOBE
OIIpeJIeJIeHUs], 3aUCh OOMbIINX yucen. [IponeHTsl, 3anuch NPoLEeHTOB B BUAE APOOH U Ipodu B BUIE
IIPOLEHTOB. Tpy OCHOBHBIE 3a/1a4 HA NIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

[IpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTENIN HATYPAJIbHBIX YUCEIl.

PeanibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YMCIOBOE 3HAYCHHME BBIPAKEHUA C MEPEMEHHOM. JlomycTUMBbIE 3HA4YEHHUs
nepeMeHHbIX. [IpeacraBieHrne 3aBUCMMOCTH MEX]ly BEIMUYMHAMU B Buje (Gpopmyibl. Beruucnenus no
dopmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAKEHHH, TOKICCTBEHHO PABHBIC BBHIPAKCHHS, MPABHUIIA
npeoOpa3oBaHus CyMM W TMPOU3BEACHUH, MpaBWIIa PACKPBITUS CKOOOK W TPUBEICHUS IMOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnowienbl u MHorouwieHsl. CreneHb MHorowieHa. Cro)keHHE, BBIYMTAHHUE, YMHOXKEHHE
MHOTouwieHOB. @OpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaapar pazHocTu. PopMmyiia
Pa3HOCTH KBaApaToB. Pa3iiojkeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHs, IpaBWiia IpeoOpa3oBaHUS ypaBHEHHUS, PAaBHOCHIBHOCTb
YpPaBHEHUU.

JInneliHOE ypaBHEHHUE C OJHOM NEPEMEHHOMU, YHUCIO KOpPHEH JIMHEWHOIO YPaBHEHHs, PCILICHUE
JTUHENHBIX ypaBHeHUI. CocTaBlieHUE ypaBHEHUH IO YCJIOBHIO 3ajaudd. PeleHue TEeKCTOBBIX 3a7ad ¢
MMOMOUIBIO YPABHEHHU.

JluneiiHoe ypaBHEHHE C JBYMs IEpeMEHHbIMU U ero rpaduk. CucremMa IBYX JIMHEHHBIX
yYpaBHEHMH C IByMs IEpeMEHHbIMU. Pelienne cucteM ypaBHEeHUH criocoboM moJicTaHoBKU. [Tpumepst
pELIEHNs TEKCTOBBIX 3aa4 C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHT

Koopannara Toukn Ha npsamon. YucnoBsle IpOMeXyTKU. PaccTossHre MeXay AByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHas cucrema koopauHaT, ocu Ox m Oy. AlGcumcca W opaMHATa TOYKH Ha
KOOpJAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3ajaHHbIX popMynamMu. UTeHne rpagukoB peaabHbIX
3apucumocteil. [lonarue pynkuuu. I'padux dpynxuuu. CpoiictBa pyHKuui. JIuHelHas QyHkuus, eé
rpaduk. ['paduk dpynkimm y = |X|. ['paduueckoe pemeHne TMHEHHBIX YPaBHEHUI U CHCTEM JTMHEHHBIX
YPaBHEHUHU.

8 KJIACC

Yucia v BbIYUCTCHUSA

Ksagparueiii kopenb wu3 uuncna. [lonarme 00 wuppanuoHaabHOM uucie. JlecaTuyHbie
NpUOIMKEHUsT UppalMOHATIBHBIX uHced. CBONCTBA apHU(PMETHUYECKHUX KBAJAPATHBIX KOPHEH M HX
IpUMEHEHHE K IPeoOpa30BaHHUIO YUCIOBBIX BHIPAXKEHUH U BHIUMCICHUSAM. JleHCTBUTEIbHBIE YUCTIA.

Crenens ¢ nenpIM MokasaresneM U e€ cBoiictsa. CTaHgapTHas 3alluCh YHUCTIA.



Anrebpandeckue BhIpaXCHUSIAJITeOpanyecKue BbIPasKeHust

KBanpaTHslil TpéxuiieH, pa3iaoKeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredOpandeckoil qpoou. CriokeHue, BEIYUTaHUE,
YMHOXXEHUE, JiefieHne anredpanyeckux ApoOeil. ParonanbHbie BRIpaKeHHUs U UX NPeoOpa3oBaHue.

VYpaBHEHMS U HEPAaBEHCTBAY pABHEHHSI M HEPABEHCTBA

KBagparnoe ypaBHeHue, (hopmysia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEHMHBIM U KBaApaTHBIM. [Ipocreiimme ApoOHO-paloHaNIbHBIE
YpaBHEHUS.

I'padmyeckas uHTEpnpeTalnyisi ypaBHEHHIl C JABYMS IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHUN € AByMs I€peMEeHHBbIMM. [IprMepsl pemieHus CUCTEM HEJIUMHEHHBIX YPAaBHEHUHN C JABYMsI
IIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33724 alNreOpandecKum Crocooom.

HucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHOMN NEepeMEeHHON. PaBHOCHUIIBHOCTD
HepaBeHCTB. JIuHeliHbIe HepaBEeHCTBA ¢ OAHOM nepeMeHHON. CHCTeMbl TMHEHHBIX HEPABEHCTB C OJJHOMI
MePEMEHHOM.

OyHKIMUPYHKIUH

[Tonstue ¢ynknuu. OOMacTh ompeAeNneHuss U MHOXKECTBO 3HadeHWil GyHKIUH. CrnocoOsl
3aaHus QyHKITHH.

I'padpux ¢pynkumu. Yrenune cBoiictB GpyHkiuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKINH,
OTPaXKAIOIINX PEABHBIE IIPOLIECCHI.

OyHKIMM, ONMCHIBAIOLIME MPSAMYI0 U OOpAaTHYI0 NIPONOPLUUOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduku. OyHKIMU Yy = X2, Yy = X3,y = X, y=|x|. ['paduueckoe pemreHue YpPaBHEHUN U CHUCTEM
YpaBHEHUH.

9 KJIACC

Yucsia ¥ BBIYUCICHUA

PanmonanbeHble yncia, UppalMOHAIbHbIE YKCia, KOHEUYHbIE U OECKOHEUHbIE AECATUYHBIE TPOOHU.
MHOK€eCTBO JIeHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YHCIA KaK OECKOHEUHbIE JIECATUUHBIE IPOOH.
B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEXAY MHOYKECTBOM JIEHCTBUTENBHBIX YUCENl U KOOPAMHATHOU
IPSAMON.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEeN, apu(PMETUYECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOE 3HaYeHNE BEIMUYMHBI, TOUHOCTh Npubamxenus. Okpyrienue yucen. Ilpukuaka
U OLIEHKA PE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienne ypaBHEeHH, CBOIAIIMXCA K JIUHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHeHUH, CBOIALIMXCA K KBaapaTHbIM. bukBagpaTHoOe
ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHM TPETbEHM M YETBEPTOM CTENEHEH pas3JIoKEHUEM Ha
MHOKUTEIH.

Pemenne npoOGHO-palMOHANBHBIX ypaBHEHHH. PemieHne TEeKCTOBBIX 3ajad aiareOpanvdecKuM
METOOM.

VYpaBHeHHEe ¢ JABYMS NEpeMEHHbIMM U ero rpaduk. Pemmenue cucrteM IBYX JHHEHHBIX
YPaBHEHUH C IBYMs NIEPEMEHHBIMU. PelieHne cucrteM IByX YpaBHEHHM, OTHO U3 KOTOPBIX JIMHEMHOE,
a Jpyroe — BTOpoil cremeHu. ['paduueckass HMHTepHpeTanusi CHCTEMbl YpaBHEHHH C JByMs
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.



YucnoBble HEPAaBEHCTBA U MX CBOMCTBA.

PemreHne NMHEHMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PemieHue cHUCTEM JIMHEHHBIX
HEpaBEHCTB C OAHOM mnepemeHHoil. KBaapartHele HepaBeHcTBa. ['paduyeckas wuHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

OyHKIMN DYHKIUT

KBanparnunas ¢pynknwmsi, e€ rpaduk u cporictsa. [lapaboia, KOOpAHMHATEI BEPIIUHEI TapaboIbI,
0Cb CUMMETpPUHU 1apaldoJIbl.

Ipadukn dysxmumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

Yucnosble ociIe10BaTEIbHOCTY YU CI0BBIE OC/IE10BATEIHLHOCTH H IIPOrPecCHH

IlonsiTE 4YHMCIIOBOM IOCIENOBATEIBHOCTU. 3aJaHHUE IOCIECJOBATEIBHOCTH PEKYPPEHTHOU
dhopmyroit u popMyIoi N-ro YseHa.

Apudmernueckas u reomerpuueckas nporpeccur. @opmyibel N-ro wieHa apuGMeTHuecKor u
rE€OMETPUUYECKOM POTPECCUM, CYyMMBI IIEPBBIX N YJICHOB.

N300pakeHne YIEHOB apU(PMETUYECKOH M TEOMETPUYECKOH TpPOrpeccHii TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTU. JINHEHHBIN U SKCIIOHEHIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.



3.JlnanupyeMbl pe3yabTaThl 0CBOEHHSI Y4eOHOI0 MpeMeTa
JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Ppe3yJIbTATBI OCBOCHHUS NpPOrpaMMbl  ydeOHOro mpenMera «Anredpay
XapaKTEePHU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOSAIIEMY POCCHHCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCHMCKOW MaTeMaTUYECKOW IIKOJbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HayKax M MPUKIAJIHBIX chepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHGHHIO OOS3aHHOCTEH TpakJIaHWHA | peaju3alid ero Ipas,
MPEACTABICHHEM O MAaTeMAaTHYECKHUX OCHOBaxX (YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoIelyp TPa)XXIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUH HAayKH, OCO3HAHHEM
BOKHOCTH MOPAJTLHO-ITHUYECKUX IMPUHIIAIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUH NPAKTUYECKUX 3a/ad MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMAaTHYECKOro OOpa3oBaHMsI Ha MPOTSKEHUU BCEH
KU3HU JJI1 YCIEUIHOW Mpo(ecCHOHANbHON MAeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHU,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M ACTETUYECKOMY BOCIIPUSTUIO MATEMAaTHYECKHX OOBEKTOB,
3a/1a4, pelIeHul, pacCyKICHHUH, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlIMe B JACATEILHOCTM HA COBPEMEHHYIO CHCTEMY HAaY4YHBIX TPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YelOBEKa, MPHUPOJAbI H  OOIIecTBa, MOHHUMAaHHUEM
MaTEeMaTHYeCKON HayKu Kak C(epbl YeIOBEUECKON AeITeTbHOCTH, STANOB €€ Pa3BUTUS M 3HAYUMOCTHU
JUTSl pa3BUTHUS [MBWIN3AIUMHU, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKA W MaTEMaTUYECKOW KYJIbTYpOH Kak
CPEICTBOM T[O3HAHUS MHpPA, OBJIAJACHHEM TMPOCTEHITUMU  HaBBIKAMH  HCCIIEIOBATEIbCKOM
NEATEeIIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHUPOBAHUE KYJbTYPbl 30POBbSI U 3MOLHMOHAJBHOIO
Os1aromostyums:

TOTOBHOCTHIO MPUMEHITh MaTEeMaTHYECKHWE 3HAHUSI B WHTEpPECax CBOETO 370POBbS, BEICHUS
3I0pOBOTO 0O0pa3a >KU3HH (30pOBOE MHTAaHUE, COATAaHCHUPOBAHHBIA PEXHUM 3aHSATUH M OTIbIXA,
perynspHas pu3nuecKas akTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBbIKA PeQIIEKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe IpaBa JAPYroro YeIoBeKa;

7) 3K0JI0rMYecKOe BOCIIUTAHME:

OpUEHTaIlMel Ha TMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUU JJis pelIeHHus 3aJad B 00JacTH
COXPaHHOCTH OKpY>Karollel cpe/ibl, IIaHUPOBAHUS IMOCTYIKOB U OLIEHKH UX BO3MOXHBIX MTOCIIEICTBUMA
JUTSI OKPY’KAFOIIEH Cpebl, OCOZHAHUEM TII00aTbHOTO XapaKTepa dKOJIOTHUECKHX MPOOIeM U yTeH ux
perieHus;

8) ajanTanns K U3MEHAIUMCS YCJI0OBUSIM CONMAJIbHONW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATeTbHOCTh, B TOM YHCIIC YMEHUE YUUTHCS y IPYTUX JTIOJCH,
npuoOpeTaTh B COBMECTHOM JACSITEIHPHOCTH HOBBIE 3HAHUS, HABBIKM F KOMIIETEHITUU U3 ONBITA JIPYTUX;
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HEO0OXOIMMOCTbIO B (OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcle (OPMYIUPOBATH HIACH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYaIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TpEOYyIOIIMNA KOHTPMEP, KOPPEKTUPOBaTh MPUHUMAaEeMble pEIIeHUus U  JCUCTBUA,
(bopMyIHPOBATH M OIICHUBATH PUCKHU H MOCIIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble Jiornyeckue aeicTBHA:

® BLIBIATH U XapaKTepPU30BaTh CYIIECTBEHHbIE NPU3HAKKM MATEeMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (DOPMYIUPOBATH ONpEACICHHUS MOHITHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPH3HAK KJIACCH(PHUKAIMK, OCHOBAaHUS ISl OOOOIIEHUS U
CpaBHEHHUS, KpUTEPUU ITPOBOAMMOIO aHAIIN3A,

® BOCIPHUHHMMAThH, (OPMYJIUPOBATH M MNPEOOPA30OBBIBATH CYXKJIEHUS: YTBEpIUTEIbHBIE U
OoTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIIBISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpEYHs B (pakrax,
JaHHBIX, HAONIONCHUAX H YTBEPXKICHHUSIX, NpeqIaraTh KPUTEPUU JJsl  BbISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

e JenaTh BBHIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NIEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3buparh J0Ka3aTENbCTBA MaTEMaTHYECKHX YTBEPXKICHHU (MpsMble U OT MPOTHBHOIO),
MPOBOJIUTH CaMOCTOSATENIBHO HECIOXKHBIE JOKa3aTeIbCTBA MaTeMaTHYeCKuX (PakTos,
BBICTPAauUBaTh apryMEHTAllMI0, IPUBOIAUTH IPUMEPbl U KOHTPIPUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO pemeHus: y4eOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHMS,
BbIOMpPATh HanboJee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebcKue A1eHCTBHA:

® UCMOJb30BaTh BOMPOCHI KaK HCCIIEAOBATENbCKUH MHCTPYMEHT IMO3HAHHS, (OpMyIupoBaTh
BONPOCHI, (PUKCHUPYIOIIME MPOTHBOpPEUYUE, MpOoOJIeMy, CAMOCTOSITENIbHO YCTaHaBIIMBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

® IIPOBOJUTH [0 CAMOCTOSITEIBHO COCTAaBICHHOMY IUIAHY HECIIOKHBI 3KCIEPUMEHT,
HeOOJIbIIOE HMCCIEA0BAHNE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OObeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXY COOOM;

® CaMOCTOSITENbHO (OPMYyIUPOBaTH OOOOIIEHHS] U BBIBOJABI 0 PE3yJbTaTaM IMPOBEIEHHOTO
HAOJIOZCHUS, HCCIIEOBAaHUsS, OLIEHUBAaTh JOCTOBEPHOCTh MOJYYEHHBIX Ppe3yJbTaToB,
BBIBOJIOB Y 00OOILEHHUIH;

® IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCA, a TAK)KE BBIABUTaTh IIPEIIIOJIOKEHNS O €T0
Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

® BBIIBIISITH HEJOCTATOYHOCTh M W30BITOYHOCTh HMH(pOpPMAIMM, TAHHBIX, HEOOXOJUMBIX IS
pellIeHus 3a/1auH;

e BbIOMpaATh, AHATU3UPOBATH, CHCTEMATU3UPOBaThb W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

e BbIOMpaTh (GoOpMy MpeAcTaBieHUus HMHPOPMAMU M WJUTIOCTPUPOBATH pELIaeMble 3aJadyu
CXeMaMH, AuarpaMMaMiy, HTHOU rpaduKoi U UX KOMOMHALIUAMU;



OLIEHUBATh HAA&KHOCTh MH(POPMALUU IO KPUTEPHUSAM, MPEAJIOKECHHBIM YUUTENIEM WIH
Cc(OpMYJIHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JedCTBHUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBHU C YCJIOBHUSMHU H IICISIMHU
OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS IO XOJY PEIICHUs 3aJadd, KOMMEHTHPOBATH MOJYUEHHBIH
pe3yibTar;

B X0Ji¢ OOCYXIIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOIEMBI,
pelaeMoit 3a/1a4u, BEICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTOMCK PEIICHUS, COTIOCTABIISTH CBOU
CYXKIEHUS C CYXKICHHSMH JAPYIHMX YYaCTHUKOB JHajiora, OOHapyXWBaTh pasziUuue |
CXOZICTBO TIO3UIINI, B KOPPEKTHOH (hopMe (HOpMYyIMPOBATH PAa3HOTIACHS, CBOM BO3PAXKCHHUS;
NPEJCTAaBIATh PE3YJIbTaThl PEHICHHUS 3a/ladyd, SKCIECPUMEHTA, HWCCIICAOBAHUS, IPOCKTa,
CaMOCTOSITENILHO BBIOMpPATh (OpMaT BBICTYIUICHHSI C YY€TOM 3adad Mpe3eHTAluu |
0COOEHHOCTEH ayTUTOPHH;

MMOHUMATh W WCIOJIh30BATh MPEHUMYIIECTBA KOMaHIHOW W WHIWBHIYaTbHOW pabOTHl TpU
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a71ay;

MPUHUMATH 1eJIb COBMECTHOW JIATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIHUI0 COBMECTHOU
paboThI, pacrpeneNiaTh BUIBI padOT, OTOBapUBAThCS, OOCYXIaTh MPOILECC M Pe3yJIbTar
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboThl (00CyXIeHus, OOMEH MHEHHUSMHU, MO3TOBBIC
MITYPMBI U JIPYTHE), BBIMIOJHATH CBOIO YacTh PabOThI M KOOPJAMHUPOBATH CBOU JICHCTBUS C
JIPYTHUMH YICHAMH KOMAHJbI, OIICHWBATh KAa4eCTBO CBOETO BKJAJa B OOIIMH MPOIYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepCcaJIbHbIE yUeOHbIe ieiicTBUS
Camoopranmszaums:

CaMOCTOSITENIHO COCTAaBJIAThH IJIaH, AITOPUTM PELIeHMs 3aJaud (MU ero 4yacTb), BBIOMpATh
CIOCO0 pemeHuss ¢ y4ETOM HMMEIOLIMXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CﬂMOKOHTpOJ’[L, 3MOLHNOHAJIbHBIA HHTEJLJIEKT:

BIAJIETh CIHOCOOaMHU CaMOINPOBEPKH, CAaMOKOHTPOJS IpoLecca U pe3yiabTaTa pPELIeHUs
MaTeMaTHUYECKOH 3a7auu;

MpeNBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pELIEHUH 3aJlaud, BHOCHUTH
KOPPEKTHBBl B JI€TEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBHCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATHh COOTBETCTBHE peE3yNIbTaTa JEATEIBHOCTH IIOCTABJIEHHOW LM W YCJIOBUSM,
OOBSACHATh NMPUYMHBI JOCTH)KEHUS WIM HEAOCTH)KEHUS LN, HAaXOAWTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI
K xoHIity 00y4enus B 7 Kjacce 00yJaromuiics MOJYIUT CIETYIOIINE TPEIMETHBIC Pe3yIbTaThl:
Yuciaa 1 BLIYHCIEHHS
BrimonHsATh, coueTas yCTHBIE W TUCHMEHHBIE TPHEMBI, apudMETUYECKHe JEHCTBHUS C

pallnOHAJIbHBIMHA YUCJIAMU.
HaxoauTe 3HaYe€HHUS YUCIOBBIX BLIpa)KeHHfI, MNPUMCHATH paSHOO6p8.3HBIC CIIOCOOBI H HpI/IéMBI
BBIYHCIICHUS 3HAUCHUIN ,Z[pO6HBIX BBIpa)KeHHfI, COACPpIKAIINUX OOBIKHOBEHHBIE U JACCATHYHBIC ,Z[pO6I/I.
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[TepexoauTh OT 0THOM (HOPMBI 3aITUCH YKCEIT K APYTroi (MpeoOpa3oBhIBATh IECATUYHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpO0B).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yncia.

BBINONMHATE NPUKHIKY M OLCHKY pe3yjibTaTa BBIYMCICHWM, OLIGHKY 3HAYEHHH YHCIIOBBIX
BbIpaXCHUI. BBINIOIHATE AEMCTBUS CO CTENIEHSIMU C HATYPaJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHNE HA MHOYKUTENIN HATypaJIbHbIX YU CEIL.

Pemarp NpakTUKO-OPUCHTHPOBAHHBIC 3aJadd, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, MHTEPIPETUPOBATh PE3YNIbTAThl PELICHHs 3a1ad C
y4€TOM OIpaHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Vcnonb30Bare anredpanyeckyro TEPMHUHOJIOIMIO M CHUMBOJIMKY, IPHUMEHATh €€ B Ipolecce
OCBOEHHUs y4eOHOro MaTepuaa.

HaxonuTp 3HaueHust OyKBEHHBIX BBIPOKEHUH MPH 33JJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BoinonHATe npeoOpa3zoBaHUsl LIEJIOT0 BBIPAXEHUS B MHOTOWIEH IPUBEACHUEM I0J00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONMHATE YMHOXEHHE OJHOYJICHA HA MHOTOYIEH M MHOIOYJICHA HA MHOI'OWIEH, IPUMEHSITh
(dbopMyIIBI KBaipaTa CyMMBI U KBaj[paTa pa3HOCTH.

OcCymiecTBIATh pa3iokeHWe MHOTOWICHOB Ha MHOXKHUTENH C TOMOIIbIO BBIHECEHHS 32 CKOOKH
00111er0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMblX, IpUMEHEHUs (POpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpuMeHnsaTh NpeobpazoBaHMs MHOTOWIEHOB JUISl PEILEHHs pa3jMyHbIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON PAKTUKH.

Hcnonp30BaTh CBOMCTBAa CTENEHEW C HATypaJIbHBIMU IIOKa3aTeNsIMU Ui TPEoOpa3OBaHUS
BBIPAYKECHHUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSAA IpaBHA IIepexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIIS€TCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduyeckre MeTO/Ibl PHU PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepbl Map 4YucelN, SBISIONUXCS PELICHHeM JUHEHHOro ypaBHEHHS C JIByMs
MIEPEMEHHBIMH.

Crpouth B KOOPAWHATHOW IJIOCKOCTU I'padUK JMHEHHOTO ypaBHEHHUS C ABYMs MEPEMEHHBIMU,
MOJIB3YsICh TpaIKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl AByX JIMHEHHBIX YPaBHEHMH C JByMs II€pEMEHHBIMH, B TOM 4YHUCJE
rpaduyecku.

CocTaBnaTh U pemaTh JUHEHHOE YpaBHEHHME WJIM CUCTEMY JIMHEHHBIX ypaBHEHUH MO YCIOBHIO
3aJ1a4M, MUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJja4y MTOJIyYE€HHBIN pe3yJIbTaT.

DyHKUNH

N3o0pakaTh Ha KOOPAWHATHON MPSMON TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM KOOpIWHATaM,
Jy4YH, OTPE3KH, HHTEPBaIbl, 3aIIUCHIBATH YHCIOBBIE TPOMEKYTKH Ha allreOpanvdeckoM S3bIKeE.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpJAWHATaM, CTPOMUThH rpaduku
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKUIUN HM3BECTHBIE 3aBUCUMOCTU MEXKIY BEIMYMHAMH: CKOPOCTD,
BpEMS, pacCTOSHUE, IIeHa, KOJIHMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crnoco0 NpeACTaBICHUs M aHanu3a WHGOpPMAalUU, HU3BJIEKaTb U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.
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K xonIty 00yuenus B 8 ki1acce 00y4Jaromuncs MoxyduT CICIYIONUE TPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BBIYUCTCHUA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN JUIS
CPAaBHEHMsI, OKpYIVICHHUS M BBIYMCICHUH, M300pakaTh JEHCTBUTEIbHbIE 4YKMCIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOHA.

[TpuMeHsATh MOHATHE ApU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH KBAJPAaTHBIE KOPHH,
UCTONB3ysl TPU HEOOXOJMMOCTH  KaIbKYJIATOpP, BBINOJIHATH NpeoOpa3oBaHUS  BBIPAXKEHHH,
COJIepIKalMX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucy OOJIBIIMX U MaJIbIX YUCEJ ¢ IIOMOLIBIO IECATHUYHBIX JpoOel U cTeneHei
gucina 10.

Auaredpanyeckue BbIpaKeHHs

[IprMeHATH MOHATHE CTENIEHU C LIEbIM I10Ka3aTeNIeM, BBIIOIHATH IPE0Opa30BaHUs BEIPAXKEHUH,
COJIEPIKAIMX CTEIICHH € LEJIBIM I10KA3aTEIEM.

BBIMONHATE TOXIECTBEHHBIE MPEOOPA30BAHMS PALMOHAIBHBIX BBIPAKCHHI HA OCHOBE IPaBUII
JEHCTBUI HaJl MHOTOWIEHaMHU U aJireOpandyecKuMU Jpo0siMHu.

PackiagpiBaTh KBaspaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumMeHnsaTh npeoOpa3zoBaHMs BBIPRKEHUN [AJs pEIIeHUs pa3iMyHbIX 3a/ady U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON PAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemarp nmHelHbIe, KBapAaTHBIE YPABHEHMS U PAllMOHAJIbHBIC YPAaBHEHUS, CBOALIMECS K HUM,
CUCTEMBI JIBYX YPABHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBOoaNTHE IpOCTEHIINE WCCIECAOBAHUS YPAaBHEHMM M CHCTEM YpPaBHEHUH, B TOM 4MHCIIE C
NpPUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
ypaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTh OT cl1OBECHON (OPMYIHUPOBKH 3a/lauu K €€ aireOpandeckoid MOJENN ¢ TMOMOIIbIO
COCTAaBJICHUS] YPABHEHUS UM CUCTEMbl YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHsTh CBOMCTBAa YHUCIOBBIX HEPABEHCTB NJIsl CPAaBHEHUS, OLIEHKH, DPELIATh JIMHEHHBIE
HEpaBEHCTBA C OJIHOM MEepPEeMEHHON M MX CHUCTEMBbI, J1aBaTh rpaUyecKyro WIUTIOCTPALMI0 MHOXECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

[ToHnMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M S3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHMs), ONpeAeiATh 3HaueHHe (YHKUMU IO 3HAYEHUIO apryMeHTa, ONpeaessITh CBOMCTBa
¢dbyakumn 1o e€ rpaduky.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKLINN BUA:

y =KX,y =x2,y=x3,y = |X|, Yy = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO €& rpaduKy.

K koHI1y 00yueHus B 9 kjiacce 00y4aromuics MoyquT caelyrolue NpeIMeTHbIe pe3yabTaThl:

Yucia v BBIYUCTCHUA

CpaBHUBaTh U YIOPSAJO0YMBAThH PAllMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BoimmonusaTe apudmeTnueckue NEUCTBUS C pPALMOHAIBHBIMM YHCIAMH, cOYeTasi YCTHbIE U
MIMCBbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxoauTe 3HaueHus CTENEHEH C LEIbIMU IOKAa3aTeNIsIMM U KOpPHEH, BBIYMCIATH 3HAYECHUS
YHCJIOBBIX BBIPAKEHUH.

OxpyryisiTh E€HCTBUTENbHBIE YHCIIA, BBINOJHITH NMPUKUIKY pE3yJbTaTa BBIYMCIECHUH, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA
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Pemarp yMHEHHBIE M KBaJpaTHbIC YPAaBHEHUSA, YPAaBHEHHs, CBOASILMECS K HHMM, IPOCTEHUIINE
IpoOHO-pallnOHATIBHBIC YPAaBHEHHUS.

Pemate cucremsl IBYX JIMHEHMHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMM M CHUCTEMBI JABYX
YPaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7auM anreOpaMyecKUM CIOCOOOM € MOMOIIBIO COCTABIICHHS YpaBHEHMS
WJIY CUCTEMBI JIBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMU.

[IpoBoauTh IpOCTEHIIME HCCIENOBAaHUS YPAaBHEHMM W CHCTEM YpPAaBHEHUH, B TOM YHCIIE C
IPUMEHEHHEM TIpaUuecKuX NpeACTaBiICHUN (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHME WIM cHCTeMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIbKO, U Ipoyee).

Pemrate nuHeiiHbIE HEPABEHCTBA, KBAIpaTHBIE HEPABEHCTBA, N300paXkaTh PEIICHHE HEPAaBEHCTB
Ha YMCJIOBOM IIPSAMOM, 3aIIUCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaJApaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM IpPsIMOH, 3aluchiBaTh
pelieHue ¢ IOMOLIBI0 CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA NIPH PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUH

Pacnio3HaBath (pyHKIMM H3ydeHHBIX BHJOB. IlOKa3bIBaTh CXEMaTHUYECKH pAacIOJIOKEHHE Ha

KOOPJIMHATHO# TuiockocTu rpadukoB GyHkuui Buga: Yy = kX, y =kx + b,y =k/x,y=ax2 +bx + ¢,y =
X3, Y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYCHMI KOIQDHUIMEHTOB, ONMHUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpoutb 1 n300pakaTh CXeMaTUYECKU IpauKy KBaJpaTUUHBIX (YHKLNMH, ONUCHIBATh CBOMCTBA
KBaJPaTUYHBIX GYHKUUH 110 UX rpadukam.

Pacnio3naBate KBajpaTHyHyl0 (QYHKIHIO 1O (hopMmyiie, MPUBOAUTH MPUMEPHI KBaJPATUIHBIX
(GyHKIMN U3 peallbHOM KU3HH, (PU3UKH, TEOMETPHUH.

YucJi0BbIe NOCJIEA0BATEIbHOCTH H POIPecCUH

Pacnio3HaBaTh apupMeTHUYECKyl0 M TI'€OMETPUYECKYI0 IPOrPecCHMH MpH pa3HbIX crocobax
3aJJaHHUs.

BbINONMHATE BBIYMCICHUS C UCHOJIb30BaHUEM (OpMyNl N-TO WieHa apUPMETHUecKOd U
reOMETPUUYECKOM MPOTrPECCU, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl MOCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YMCIOBBIMU IIOCIIEIOBATEILHOCTSIMHU, B TOM YHCIIE 33/a4d U3
peasbHOM JKHU3HHU (C UCTIOIb30BAaHUEM KAJIbKYJISTOPA, HU(POBBIX TEXHOJIOTHUH).
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4, TeMmaTHueckoe INIAHUPOBAHHE C YKA3AHUEM KOJHYIECCTBA aKAACMHUYCCKUX
4aC0B, 0OTBOAUMBbBIX HA OCBOCHHC KaK10#l TeMbl

7 KJIACC
HaunmeHnoBanme KosaunyecTBo
dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/n pa3iesioB U TeM 4acoB
o0pa3oBaTejibHbIE PeCypPChl
NPOrpaMMsbl Bcero
1 Yucna v BBIYUCTICHHUS. o5 bubmuorexa [JOK
PanmonanbsHble yncna https://m.edsoo.ru/7f415b90
5 AnreOpandeckue 97 bubnmnoreka HOK
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 bubnmoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunats! u rpadguky. 24 bubnmnoreka [HOK
OyHKIIUU https://m.edso00.ru/7f415b90
5 [ToBTOpEHME M 5 bubmuorexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 102
I10 I[TPOI'PAMME
8 KUIIACC
HanmenoBanue KoanuectBo
JuiekTpOoHHbBIE (LU pOBbIE)
Ne n/mm pa3aesioB U TeEM 4acoB
o0pa3oBaTejbHbIe pecypchl
NporpaMmabl Bceero
1 Uucrna v BBIYUCTICHUS. 15 bubmmorexa [JOK
KBanparsble kopHU https://m.edsoo.ru/7f417af8
Yucna U BBIYUCIICHHUS.
2 CrerneHs C eIbIM 7 bubmorexa LHOK
B https://m.edsoo.ru/7f417af8
MoKazareieM
Anrebpanueckue
3 BeIpakeHus. KBajipaTHbIit 5 bubmmorexa HOK
p ’ P https://m.edsoo.ru/7f417af8
TpEXWICH
Anrebpanueckue
4 BBIpaKEHHUSI 15 bubmorexa LOK
P ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1po0b
YpaBHeHUS U
5 HepaBeHcTBa. KBajpaTHbie 15 bubmorexa LOK
P ' o https://m.edso00.ru/7f417af8
YpaBHECHUS
5 YpaBHeHus u 13 bubnuotexa [JOK

HCPAaBCHCTBA. CucreMsbl

https://m.edsoo.ru/7f417af8
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ypaBHEHUI

YpaBHeHus u

7 HEpaBEHCTBA 12 bubmorexa TIOK
P ’ https://m.edso00.ru/7f417af8
HepasencrBa
8 Oyaknun. OCHOBHBIE 5 bu6nuoreka [IOK
MTOHATHS https://m.edsoo.ru/7f417af8
9 ®yHkuuu. Yuciaosbie 9 bubnmoreka [JOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHHE M 5 bubnmnoreka HOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102
I10 TPOI'PAMME
9 KJIACC
KoaunuecTBO
Ne HaumenoBaHue pa3jie/ioB u 4ACOB JuiekTpoHHbIE (LU poBbIE)
n/n TeM IPOrpaMMBbl o0pa3oBaTe/ibHbIE PeCypChl
Bceero
1 Yucna 1 BEIYUCICHHUS. 9 bubmuorexa [JOK
JleicTBUTEIbHBIC YKCTIA https://m.edso00.ru/7f419d08
YpaBHEHHUS 1 HEPABEHCTBA.
2 YpaBHeHUsI C OJTHOU 14 bubmorexa LHOK
p . a https://m.edsoo.ru/7f419d08
MepeMeHHOM
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 bubnuorexa [HOK
Cucrembl ypaBHEHU https://m.eds00.ru/7f419d08
4 VYpaBHEHUs U HEPABEHCTBA. 16 bubnmnoreka [JOK
HepasencrBa https://m.eds0o.ru/7f419d08
bu6nunoreka [IOK
> Gymxun 16 https://m.eds00.ru/7f419d08
5 YucnoBsie 15 bu6nuoreka [IOK
OCIeJ0BaTEeIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 bubmmoteka [IOK
CHCTEMATHU3AINS 3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME

15



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

5. YueOHO-MeTOaAMYECKOE O0ecleYeHHe
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Anrebpa: 7-# kiacc: 6a30BbIid ypoBeHb: yueOHuk: FO.H. Maxkapsiues, H.I'.
Munnrok, K.W. Hemkos, C.b. CyBopoBa, AKITMOHEPHOE OOIIIECTBO
«3narensctBo «IIpocBemienue»

» Anrebpa: 8- kiacc: 6a30BbIid ypoBeHb: yueonuk: FO.H. Maxkapsrues, H.I'.
Munarok, K.W. Hemkos, C.b. CyBopoBa, AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBenieHne»

» AnreGpa: 9-i1 knacc: 6a30BbIil ypoBeHb: yueOHuk: FO.H. Makapsiues, H.T'.
Munnrok, K.W. Hemkos, C.b. CyBopoBa, AKITMOHEPHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

AJITEBPA

7—9 xaccel

ba3oBbIli ypOBEHB

Metoauueckoe nocoobue K npeIMeTHON JIMHUU Y4eOHUKOB

no anrebpe KO.H. Makapsruesa, H.I'. Muniok, K.1. Hemxkoga, C.b.
CyBopoBoii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

https://m.edsoo.ru/7f4131ce
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