MyHuuunaabHoe 01o1KeTHOe 00meodpa3oBaTe/bHOE YUpekKIeHHe
«Mozkaiickas cpeaHsisi 00meo6pa3oBaTe/bHasi INKOJIa»

«PaccmoTpeno»
Ha 3acelaHuH MO
€CTEeCTBEHHO-MAaTEMaTHYECKOTO
LUKIIa
IIpotoxom Ne 1
or «30 » _asrycra 2024r.

pykoBogutens MO _/ﬁ_e%

/Kynpuna H. A /

«CornacoBaHo»
3aMeCTUTENIb AUpPEKTopa 110
HMP )

;éﬁ/m /T amxyposa JI.C./

« 30 » aBrycra 2024r.

«YTBepKAAI0»
ITpuxa3s Ne 12
or «_02 »

Anrebpe

PABOYAS ITPOI'PAMMA

Ilo mpeameTy

Kmace___7-8

(yKasarb Ha3BaHue)

KonuuecTBO 4acoB B roj

102

Yuutens

AdanacreBa TysHa barpoBHa

Mosxkaiika
2024



INOACHUTEJIBHASA 3ATIMCKA

Anrebpa SBISETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
obecrieynBaeT M3ydeHHE IPYTUX JAUCHUIUIAH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TYMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHME HEOOXOIUMO Il MPOAOJDKEHHs 0Opa3oBaHUS M B TIOBCEJAHEBHOM >KU3HHU.
Pa3zButue y 00ydaronuxcsi HayuHbIX MPEICTaBICHUI O MPOUCXOKICHUN U CYLITHOCTH anreOpanyeckux
abcTpakuuii, crnocode OTpaKeHHs MaTeMaTHYeCKOM HayKoil sBICHMH M IPOLIECCOB B INPUPOAE U
00I1IeCTBE, POJIM MaTEMATUYECKOTO MOJICTTMPOBAHNUS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS M KAUeCTB MBIIUICHHS, HEOOXOAMMBIX Ul aJalTalud B
COBpeMEHHOM I poBoM obiiecTBe. V3ydyeHnue anredpel oOecrieunBaeT pa3BUTHE YMEHUS HAOII0ATh,
CpaBHUBAaTb, HAaXOJAUTb 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTU MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM [JEHCTBHUS W BBIBOJBI, (HOPMYIHPOBATH YTBEPKICHHUS.
OcBoenne Kypca aireOpbl 0OecleurBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCs: OHH
UCHOJB3YIOT JEAYKTUBHBIE W MHIYKTUBHBIE pacCyXIeHHs, O0000IeHHe M KOHKPETHU3alHIo,
abctparupoBanue M aHanoruto. OOydyeHue anredpe npeAnonaraeT 3HAYUTENIBHBIA  00BEM
CaMOCTOSITEJIbHOM J1eATENbHOCTH O00y4YarOUINXCs, IO3TOMY CaMOCTOSITENIbHOE PELICHHUE 3a/1ay SIBIISIETCS
peanu3anyeil AeITeTbHOCTHOTO MPUHITUIA 00ydeHHUS.

B crpykType mporpammbl yueGHOro Kypca «AureOpa» Juisi OCHOBHOrO 0oOIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COAEP)KATEIbHO-METOJAMUECKUue JUHUM: «Yucna U BBIYHUCICHUAY,
«AnreOpanueckue BbIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuuu». Kaxnas u3 stux
COJIEPKATEIIbHO-METOANYECKUX JIMHUM DPAa3BUBAaeTCS Ha MPOTSHKEHUU TPEX JIET M3Y4YEHHs Kypca,
B3aUMOJICHCTBYSl C JAPYrMMM €ro JMHUsAMU. B Xxozme wusydeHus ydeOHOro kypca oOyyarommmcs
IPUXOJUTCS JIOTHUECKU PACCYXAATh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH A3bIK. B cBsA3M ¢ 3TUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pazJielax MaTeMaTHYeCKOro o0pa3oBaHUsS M CIOCOOCTBYIOIIME  OBJIAQJCHUIO
00y4aroIuMHCs. OCHOB YHUBEPCAIBHOTO MaTeMaTH4yecKoro sizbika. CoepikaTesIbHOM U CTPYKTYpHOU
0COOEHHOCTBIO Y4eOHOT0 Kypca «AreOpay» sIBISETCS €r0 HHTETPUPOBAaHHBIN XapakTep.

Copepxanue nuHUM «Yuciaa W BBIYUCICHUS» CIYKUT OCHOBOM il JaJbHEWIIEro W3y4eHUus
MaTEeMaTHKH, CIHOCOOCTBYET DPAa3BUTHUIO Yy OOYYAIOIIMXCS JOTMYECKOrO MBIIIICHUS, (HOPMHPOBAHHUIO
YMEHHUS T0JIb30BaThCs aJITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX
JUIs TIOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIEe HAa YpOBHE OCHOBHOI'O 00Iero odpa3oBaHus
CB3aHO C pAlMOHAIBHBIMH M UPPAUOHAIBHBIMU YHCIaMH, (OPMUPOBAHMEM NPEJCTAaBICHUN O
NEHCTBUTENBHOM 4MCJe. 3aBEpIICHHE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CpeIHeMy o0IieMy
00pa3oBaHHUIo.

Conepxanue ByX anreOpandeckux JMHUN — «AnreOpandeckue BBIpaXEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (OpMHpPOBaHUIO Yy OOydYaloOmMXCsl MaTeMaTH4YecKOro arrmapara,
HE0OXO0IMMOT0 JJIsl pelIeHus 3a/1a4 MaTEMaTHKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHUS Y4YeOHbBIM MaTepual TpyNIUPYeTcs BOKPYT
palMoOHANBHBIX BbIpaXEHUH. Aunredpa JAEMOHCTPHpPYET 3HAUEHHWE MAaTeMaTHKH KakK s3bIKa I
IIOCTPOCHUSI MaTEMAaTUYECKUX MOJENEH, ONMCaHMs MPOLIECCOB U SIBIEHUN pealbHOro Mupa. B 3amaum
oOyueHusi anreOpe BXOAIAT TakXke JaJbHEWIIee pa3BUTHE ANTOPUTMHUYECKOTO  MBIIIJICHUS,
HE0OXOIMMOr0, B YaCTHOCTH, JUJII OCBOGHMsSI Kypca HWHGOPMAaTHUKH, U OBJIAJICHHE HaBbIKAMU
JeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJBHBIX (OpPM CIIOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanue (pyHKIHOHATBHO-TpApUUECKON JMHUM HAIEIEHO Ha IMOJIy4YeHHE OO0ydaroIuMUCs
3HAHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKONW MOJENM [JIsi OMHCAHUS W WCCIICIOBAHMS
pa3Ho0Opa3HBIX MPOIIECCOB U SIBICHUH B mpupoae U oduiectBe. M3ydueHune marepuana CriocoOCTBYET
pa3BUTHIO y OOYYAIOMIMXCSl YMEHHUS HCIONb30BaTh pa3IMYHBIE BBIPA3UTEIbHBIC CPEICTBA S3bIKA



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

CormacHo y4yeOHOMY TIaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHbBIH Kypc «Anredpay, KOTOPBIMA
BKJIIOYAET CJIENYIOLIME OCHOBHBIE pa3zeiibl coaepkaHusd: «Hucina U BbIUKCIEHUS», «Alredpanyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha u3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 gyaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Ymucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEeXo] OT OAHOH (GopMbl 3amucu ApolOed K Ipyroil.
[lonsTE panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSINAOYMBAHME PALUOHAIBHBIX YHCEI.
Apudmernueckue ASWCTBUS ¢ palMOHAILHBIMU YKCIaMu. Perenne 3agad U3 peanbHOM MpPaKTHUKU Ha
94acTu, Ha IpoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJeM: ONpe/eleHne, IpeoOpa3oBaHne BBIPAXKEHUN HAa OCHOBE
olpeJiesieHus], 3anuch Oonbmux yucen. [IponeHTsl, 3anuce NpoLEeHTOB B BUJE ApoOH U ApoOu B BUAE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4u Ha IIPOLIEHTHI, pELICHUE 33]1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HAaTYPAIBbHBIX YHCEIL.

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

AsredOpanyeckue BbIpasKeHMsI

[lepemenHble, YHCIIOBOE 3HAYEHHUE BBIPAXKEHUS C MEpeMEHHOW. JlomycThumble 3Ha4YEHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHIE (popMyinbl. Beramcinenus mo
¢dopmynam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHMH, TOXIECTBEHHO PABHbIE BBIPA)XKEHUS, MpaBUIIa
npeoOpa3oBaHusl CyMM M IPOU3BEJCHMH, NpaBUiIa PACKPBITUS CKOOOK M HPUBEICHUS MNOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl u MHorowieHel. CreneHb MHorouiaeHa. ClOXKEHHME, BBIYMTAHUE, YMHOXKEHUE
MHOTo4JI€HOB. POpMyJIbl COKPAIEHHOIO YMHOKEHUSA: KBaJpaT CYMMBI U KBajapaT pazHocTu. dopmyiia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKHUTEH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWiIa MpeoOpa3oBaHUS YpPaBHEHUS, PaBHOCHUIBHOCTb
YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOIO ypaBHEHMS, PEIICHUE
JTUHENHBIX ypaBHeHMH. CocTaBlieHHE ypaBHEHUM MO YCIOBHIO 3ajaud. PerieHue TEKCTOBBIX 3ajad C
IIOMOILIBIO YPABHEHUIA.

JIuHeitHOe ypaBHEHHE C JBYMsS IepeMeHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUU C JABYMsI TIepeMEHHBIMHU. Pelienne cucreM ypaBHEHHI CrocoOOM MOACTaHOBKH. [Ipumepst
peLIeHUs TEKCTOBBIX 3aa4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DyHKUNH

Koopaunata Toukn Ha npsimoil. UucioBele NpoOMeEKYTKH. PaccTosHue Mexay IByMs TOUYKaMH
KOOPJIMHATHOW IIPSIMOIA.

[IpsmoyronpHas cuctema koopmuHat, ocm Ox m Oy. AlGcumcca W OpAWHATA TOYKH Ha
KOOpAMHATHOH miockocTu. [lpumeps! rpadukoB, 3ajaHHbIX (GopMyiaamMu. YTeHne rpaguKkoB peasbHbBIX
3apucumocteil. [lonarue Qynkuuu. I'paduk ¢ynkuuu. CpoiictBa ¢ynkuuil. Jluneiinas ¢ynkuus, eé
rpaduk. ['papuk dynkuun y = [X|. ['padudeckoe pemeHne THHEHHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
YPAaBHEHUM.

8 KUIACC

Yucia v BbIYUCTICHUA

KBanpatuslit kopenb u3 uncia. [lonstue o0 nppanuoHaabHOM yucie. JlecsaTuuHble MpUuOInKEHUS
UppaluuoHaNbHBIX yucen. CBolcTBa apU(pMETHUECKUX KBaJpaTHBIX KOpPHEH M HX MNPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. [{eficTBUTENbHBIE YHCIIA.

CreneHb C 1ebIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKucCh YUCIa.

Auredpanyeckue BbIpasKeHUs



KBanpaTHslii TpéXuiieH, pa3iaoKEeHUE KBaPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO anreOpamveckoit apoou. CrokeHue, BBIYUTAHUE,
YMHOKEHUE, JIeIeHrne anredpandeckux apooeil. PaninonanbHbie BoIpaKeHUS M UX IpeoOpazoBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatnoe ypaBHeHwue, hopmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOISIIMXCS K JIMHEWHBIM U KBajapaTHbIM. [lpocreiimme npoOHO-parmoHaIbHBIC
ypaBHEHUSI.

I'padmueckass wHTEpHnpeTanusi ypaBHEHUH C JABYMsI TICPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUN C JIBYMS NEpPEMEHHBIMU. IIpuMepsl peleHus CUCTEM HEIMHEWHBIX YPABHEHUN C JBYyMS
[IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 aNredpanyeckum crocoooMm.

UucnoBble HEpaBEHCTBA M MX CBOMcTBAa. HepaBeHCTBO ¢ 0AHOW mepeMeHHOW. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeHbIE HEpaBEHCTBA C OJHOM NepeMeHHON. CHCTeMbl TMHEWMHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOYyHKIUH

[Monstue ¢pynknuu. OOIACTh ONPEISICHNUS M MHOKECTBO 3HaYeHUH (QyHKIMU. CIIocoObl 3aaHus
GyHKIHH.

I'padux ¢ynkumu. Urenue cpoiictB QyHkiuu mo e€ rpadpuky. [Ipumepsl rpadukoB QpyHKIHH,
OTPAXKAIOIUX PEAIbHbIE IPOLIECCHI.

OyHKIHH, ONUCHIBAIOIINE MPSIMYIO U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpadUKH.
OyHKIMU Y = X2 y=x3y= VX, y=|x|. I'paduyeckoe pereHre ypaBHEH A U CHCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParonanbHble yKcna, UppalMOHANbHbIE YHCIa, KOHEUHbIE U O€CKOHEUHbIE JIeCATUYHBIE APOOH.
MHOXecTBO NEHCTBUTENBHBIX UYUCEN, NEHCTBUTENIbHBIE YMCIAa KaK OECKOHEUHBIE JECATHUYHBIE JPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JIEUCTBUTENBHBIX YHUCEI M KOOPAMHATHOU
MIPSAIMOM.

CpaBHeHue IeHCTBUTENBHBIX YKCell, apupMeTUYeCKHe JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.

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

[TpubOnm:xE€HHOE 3HAUEHUE BETUYMHBI, TOUHOCTh Npubmkenus. Oxkpyriaenue uncen. [pukuaka u
OLICHKA PE3YJIbTATOB BBIYMCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneintHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOJSIIMXCA K KBaJApaTHbIM. bukBampaTHoe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHUMH TpEeTbEd W YETBEPTOM CTENEHEHW pa3joKEHHEM Ha
MHOXUTENH.

Pemenne npoOHO-panMOHAIBHBIX YypaBHEHUH. PelieHne TEKCTOBBIX 3a1ad  airedpanyecKum
METOJO0M.

VYpaBHeHHe ¢ ABYMs MTEpEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEWHBIX ypaBHEHUH C
JIBYMs IIEPEMEHHBIMU. PerieHue cuctemM AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JMHEHHOE, a ApPYyroe —
BTOpoO# cTenenu. ['paduueckas MHTEpIIpeTaUs CUCTEMbI YPaBHEHUH ¢ ABYMS IEpEMEHHBIMHU.

Pemenne TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PewreHne MMHENHBIX HEPABEHCTB C OAHOW NEPEMEHHOM. PellleHne CucTeM JITMHEHHBIX HEPABEHCTB
¢ oxHOI nepemeHHoi. KBanpatHsie HepaBeHcTBa. ['paduyeckas HHTEpIpeTaluss HEPABEHCTB M CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOYyHKIUHT



KBagpatuunas ¢ynkuus, e€ rpagpuk u coiicta. [lapaGona, KOOpaAUHATHI BEpUIMHBI apadobI,
0Ch CUMMETPHH TapaloTbl.

Ipaduku byakmuii: y = kx, y = kx + b, y = k/x, y = x%, y =X, y = x|, u ux cpoiictsa.

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCHH

[loHsATHEe 4MCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue IOCJIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popmyroi N-ro wieHa.

Apudmernueckass u reomerpuueckas nporpeccur. @opMmynbsl N-ro ujieHa apuMETHUECKOW M
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(METHYECKOW U TEOMETPHUECKOW TMPOrpeccHii TOYKaMu Ha
KOOPJAMHATHOMU IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUANBbHBIA POCT. CII0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3y/bTaThl  OCBOCHMsS  IpOrpaMMbl  yuyeOHOro  kypca  «AureGpa»
XapaKTepU3yrOTCA:

1) naTpuoTHYECKOE BOCIIUTAHNE:

IIPOSIBJIECHUEM MHTEpeca K MPOILIOMY U HACTOSILEMY POCCUHCKONM MaTeMAaTHUKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHKCHMSIM POCCHMCKMX MAaTEMaTHKOB M POCCUHCKOM MaTeMaTH4eCKOM ILIKOJIBI, K
MCIOJIb30BAHUIO 3TUX JOCTHXKEHUI B JPYTrUX HayKax U NPUKIIAJHBIX cepax;

2) rpaxIaHCKoe U yXOBHO-HPABCTBEHHOE BOCIIUTaHHeE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealin3allid  ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHMYECKHMX OCHOBAaX (YHKIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUM,
IpoLelyp TIpaXJaHCKOro o0IlecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTbIO K OOCYXICHHIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C IMPAKTHUUECKUM IPUMEHEHHUEM JOCTHUKEHHM HayKu, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTHE€ B pEIIEHUU MPAKTUYECKUX 3aJad MaTeMaTU4eCKOH
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTU MAaTEMaTUYECKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
IUISL YCTICHTHOM NPOQeCCHOHATBHON AEATENBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM
BbIOOPOM M IIOCTPOCHUEM HMHIAMBUYalTbHON TPaeKTOPUM OOPAa30BAHUS U KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETUYECKOMY BOCIHPHITHIO MaTeMaTHYECKHX OOBEKTOB,
3a]1a4, peIIeHU !, pacCyKICHHUM, YMEHHUIO BUIETh MAaTEMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAIMeN B JAESITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IPUPOJbI U OOIIECTBA, MOHUMAHUEM MaTeMaTH4YEeCKOW HayKu
Kak c¢epbl 4YeloBEYECKOW MAEATENbHOCTH, JTanoB €€ pa3BUTHUS M 3HAYMMOCTHU JJs pa3BUTHS
LUBUIN3ALMY, OBJIAJEHUEM S3BIKOM MaTEMaTUKH M MaTeMAaTU4YECKOM KyJbTYpOll KaK CpeICTBOM
MMO3HAHUS MHUPA, OBJIAJCHUEM ITPOCTEHIINMU HAaBbIKAMU HCCIIE0BATENbCKON e TEIbHOCTH;

6) ¢usuyeckoe BocnuTtaHue, GopMHpPOBaHMEe KYJbTYPbI 3A0POBbSI W 3MOIHMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO INPUMEHATh MATEMaTHYECKHE 3HAHMS B MHTEPECAX CBOETO 3/10POBbs, BEICHMS
3I0pOBOT0 00pa3a »KU3HU (340pOBO€ MNHTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATHI M OTIbIXA,
perynspHas ¢puznueckas akTUBHOCTh), C()OPMHUPOBAHHOCTBHIO HaBbIKa pediiekcuu, IPU3HAHUEM CBOETO
IIpaBa Ha OIMOKY U TaKOT'O K€ MpaBa JIPyroro 4yeioBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:

OpHEHTAllell Ha TpPUMEHEHHE MaTeMaTW4YeCKHX 3HAaHUU I pelleHus 3ahad B o0jacTu
COXPAHHOCTH OKpYXarolle cpe/ibl, TUIAHWPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUN
JUISL OKpY’Karollell cpeqibl, OCO3HAHUEM TJI00albHOIO XapaKTepa HKOJIOTUYECKUX MpoOseM U MyTed HUx
peleHus;

8) aganTanus K HN3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpelbl:

TFOTOBHOCTBIO K JEHCTBHSIM B YCIOBHSX HEONPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JESITeIbHOCTh, B TOM YUCIIE YMEHUE YUUThCS y APYTUX JIOJEH,
pUoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHNUS, HABBIKM M KOMIIETEHIIMH U3 OTbITA APYTHX;



HE00XO0AUMOCTHIO B ()OPMHUPOBAHNYU HOBBIX 3HAHUHU, B TOM YHCIe ((OPMYIUPOBATH UIEH, TOHITHSA,
runote3sl 00 OOBEKTaX M SBJICHHUSIX, B TOM YHCIE paHEEe HEU3BECTHBIX, OCO3HABATh JEPHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHMPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAlMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYALMIO Kak
BBI30B, TpeOYyIONINII KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUs U eHCTBUA, (HOPMYTHPOBAThH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BEISIBIISITh U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHITHIA,
OTHOIICHUH MeXAy MOHATUAMH, (OpMynHpoBaTh OIpeAeieHHs] TMOHATUH, YCTaHABJIMBATbH
CYIICCTBCHHBI TpPH3HAK KIACCH(PUKAIMK, OCHOBAHHS I OOOOIICHHWS W CpPaBHEHHS, KPUTCPHH
MIPOBOJMMOI0 aHAJIN3a;

® BOCIPUHMMATh, (OPMYIHUPOBaTh U MNPEOOPa30BBIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OoTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBLISIBJISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEYHS B (DaKTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSX, NpeiaraTh KPUTEPUM ISl BBISIBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e [eJlaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3OupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (MPSMbIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEILHO HECIIOKHBIE [[0KA3aTeIbCTBA MAaTEMAaTHYECKHX (aKTOB, BBICTPAMBATH
apryMeHTaIlMIO, PUBOIUTEH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BEIOMpATh CHOCOO perieHus y4eOHOM 3ahauu (CpaBHHUBATh HECKOJBKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOAXOAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKie JeHCTBUA:

® [ICTIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT MO3HAHUS, (OpMYyTHUPOBATH
BOMNPOCHL, (PUKCUpYIOIIME MPOTUBOpPEYHEe, MPOOJIeMy, CaMOCTOATEIHHO YCTaHABIMBATh HCKOMOE U
naHHoe, GOpMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

® [IPOBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJIbIIOE
HCCIIeIOBaHKE M0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00BeKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0Oi;

® CaMOCTOSITENIbHO (OpMYyJIHpOBaTh O0OOIIEHUS W BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHOIO
HaOJIIO/IEHUsI, HWCCIIEIOBaHMs, OLIEHUBAaTh JIOCTOBEPHOCTh IIOJIyUEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000IIIeHMI;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh MPEANOJIIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

® BLISIBJISITH  HEJIOCTATOYHOCTh M HW30BITOYHOCTh WH(OPMAIIMM, JaHHBIX, HEOOXOIUMBIX JJIs
pelieHus 3a1a4u;

® BLIOMpaTh, aHAJTU3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAITUIO PA3THIHBIX
BHJIOB U (DOpPM TIPE/ICTABIICHHUS,;

e BbIOMpaTh (opMy TmpeacTaBiIeHUS HHGOPMALMKW W WUIIOCTPUPOBATH peIIaeMble 3ajadu
CXEeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMU;

® OIICHUBATh HAAE&KHOCTh HH(OpPMALIMM 1O KPUTEPUAM, MPEAJOKEHHBIM YUHUTEJIeM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHble J1eiicCTBUS:



® BOCIIPUHUMATh U (POPMYIHPOBATH CY>KICHUS B COOTBETCTBHU C YCIOBHSMHU M LIETSIMH OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAKaThb CBOIO TOYKY 3pEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHMSI 110 XOJly PELICHMs 3a/1a4i, KOMMEHTUPOBATh IIOJyYE€HHBIA PE3YJIbTAaT;

®B Xoj€ O0OCYKIEHHUs 3aJaBaTb BONPOCHI IO CYILECTBY OOCYX JaeMOH TeMbl, MPOOJIEMBI,
pelaeMoil 3a1a4n, BEICKa3bIBaTh UACH, HALICIICHHBIC HA IIOMCK PEILIEHUs, COIIOCTABIIATh CBOU CYKICHUS
C CYXICHMSIMM JIpPYTrUX YYaCTHHUKOB JAMajora, oOHapyKMBaTb pa3jiMude M CXOACTBO IO3ULMHI, B
KOPPEKTHOH Gopme (HopMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

® [IPE/ICTABIIATh PE3YyJIbTaThl pPEIIEHUS 3aladyd, SKCIEPUMEHTAa, MCCIEA0BaHUsA, IPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (POpMaT BBHICTYIJICHHS C YYETOM 3aqad IMPE3eHTAUH M OCOOECHHOCTEH
ayJIUTOPHH;

®[IOHMMaTb U MHCIIOJb30BaTh IPEUMYILIECTBA KOMAHJHOW M HWHAMBHUIYaJIbHOM pPabOTHl mIpu
peleHnH y4eOHbIX MaTeMaTUYECKHUX 3a/ay;

® [I[PUHUMATH 1I€JIb COBMECTHOHN JEATEIbHOCTH, INIAHUPOBATh OPraHU3aMI0 COBMECTHOW PabOTHI,
pacripenenatb BUAbI padoT, IOroBapuBaThcs, 0OCYXKIaTh IMpOLECC M pe3yiabTaT paboThl, 00001IATh
MHEHUS HECKOJIBKHX JIFOJIEH;

® y4yacTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYyXIeHHS, OOMEH MHEHHSMH, MO3TOBBIC
LITYpPMBl ¥ JpyTHE), BBINIOJIHATh CBOK 4YacTh pabOThl M KOOPAMHUPOBATb CBOM ACUCTBUS C APYTMMHU
YJI€HaMU KOMaH/bl, OLEHMBAaTh KayecTBO CBOETr0 BKJIaJa B OOWIMH HOPOAYKT IO KPUTEPUAM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranmszaums:

® CAMOCTOSITENIFHO COCTaBJIATh IUIaH, aJTOPUTM peIleHHUs 3a7adyd (WM ero 4acTh), BHIOMpATh
Coco0 pelIeHus ¢ y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMOIPOBEPKHM, CAaMOKOHTPOJS Tpolecca M pe3yiabTaTa peLIeHus
MaTeMaTHYECKOH 3a7auu;

® [IPEIBUJIETh TPYJHOCTH, KOTOPbIE MOIYT BO3HMKHYTH IIpU PpELICHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAlIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIICHUBATh COOTBETCTBUE pe3yibTaTa JAESITEIbHOCTH IIOCTABIEHHOW WEIW U  YCJIOBUSM,
OOBSICHATh NPUYMHBI JOCTHXKEHHS] WM HEIOCTIKEHHs LeNH, HaxXOOUTh OIIMOKY, 1aBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kj1acce 00y4Jaromuics MOTyIuT CICIYIONHNE TPEIMETHBIC PE3YJIbTATHI:

Yucja v BbIYMCIEHUS

BeimonHsATe, coderas yCTHbIE W THChbMEHHbIE TMPUEMBI, apuMeTHYecKue AeUCTBUA C
palMOHANBHBIMH YHUCIAMHU.

Haxonuth 3Ha4eHHWS YHMCIOBBIX BBIPAKECHHM, MPUMEHATh PA3HOOOpA3HBIE CIIOCOOBI M MPUEMBI
BBIYMCIICHHS 3HaYE€HUN APOOHBIX BRIPAKECHUM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[Tepexoautk OT 0HOM (POPMBI 3aTTUCH YHUCEN K APYroi (MpeoOpa3oBhIBaTh AECATUYHYIO JpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBATh U yIOPSAI0UYNBATH PAIMOHATBHBIC YHCIA.

OKpyrasTh Yncia.

BbINonMHAT, OPUKUAKY M OLEHKY pe3ylbTaTa BBIYUCICHHUH, OLEHKY 3HAUYEHUM YHCIOBBIX
BbIpaXKeHUI. BRIMOTHATH NEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTeIISIMHU.

[IpuMeHsTh NPU3HAKK JEIMMOCTH, Pa3I0KEeHHE Ha MHOKUTEIN HATypalIbHbIX YHCEI.



Pemlate  NpakTUKO-OPUEHTUPOBAHHBIC  3a/ayd, CBSI3aHHbIE C OTHOLICHHUEM  BEJIMYUH,
IIPONOPLMOHAIIBHOCTBIO BEJIMYMH, IPOLEHTAMH, WHTEPIPETUPOBATh PE3YJbTAaThl PEIICHUA 3a1a4 C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp30Barh anreOpandecKkyrd TEPMHUHOJOTMIO M CHMBOJHMKY, MPUMEHSATh €€ B Ipolecce
OCBOEHHU y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH ITPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMsl LEJNOTO BBIPAKEHHUS B MHOTOWICH INPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOYJICHAa Ha MHOIOWIEH, IIPUMEHATh
(GbopMyIbl KBaipaTa CyMMBI U KBaipaTa pa3HOCTH.

OcyiecTBIATh pa3ioKEHNE MHOTOWIEHOB HAa MHOXKUTEIM C IOMOIIbKO BBIHECEHMs 32 CKOOKHU
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (hOpMYIT COKPAIEHHOTO YMHOKEHHUSI.

[IpumensaTh npeoOpazoBaHUs MHOTOWIEHOB JUIsl PELICHMs pa3iMyHbIX 3a/lad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM € HaTypaJbHbIMH IIOKa3aTeasIMU JUIsl TNpeoOpa3oBaHMs
BBIPa)KCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemats JInHElHBIE YpaBHEHHS C OAHOM IIEPEMEHHOM, IPUMEHSIS IIPaBUiIa IIEPEX0Ja OT UCXOJHOTO
YpaBHEHUs K paBHOCWIBHOMY eMy. [IpoBepsITh, SIBIAETCS JIM YACIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupars mpuMepbl Hap 4YKCEI, SIBISIOLIMXCS PpEIIEHUEM JIMHEHHOIo YpaBHEHHUS C JBYyMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YypaBHEHHs C JBYMs INEpPEMEHHBIMH,
M0JIb3YACh 'pauKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemiate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJe IpadUUeCcKH.

CocTaBiATh U pemiaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX YPABHEHHMH IO YCIIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4¥ IIOJIY4EHHBIN pe3yibTar.

DOyHKIUHA

N300paxaTh Ha KOOPAMHATHOM NpPSIMOMl TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpPJIMHATaM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIUChIBATh YNCIOBBIE IPOMEXKYTKU Ha alnredpanueckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJIWHATAM, CTPOUTH Tpapuku
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnwuceiBaTh ¢ MOMOLIbIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTH MEX]IY BEIMUYMHAMM: CKOPOCTb,
BpeMsl, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTh, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM padoThI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 TPEeACTaBICHUS W aHauW3a WHGOpPMAIUU, W3BJICKaTh U
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIty o0yuenus B 8 kjacce 00y4aroImuics MoyquT Caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnons30BaTh HaYaJIbHBIE MPECTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIAUHATHON MPSIMOH.

[IpuMeHATh MOHATHE apU(PMETUYECKOr0 KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCHOJb3Ys MPU HEOOXOAUMOCTH KaJIbKYISATOP, BHIIIOJIHATH NMPEOOpa30BaHMs BBIPAKEHHM, COAEpIKaIINX
KBaJpaTHbIE KOPHH, HUCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anmucH OOJBIIMX U MaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX APOoOei M cTeneHen
gucina 10.

Auredpanyeckue BbIpasKeHUs



[TpuMeHATH MOHATHE CTETIEHU C LIEJIBIM TOKa3aTesIeM, BBIOIHATH MPeoOpa3oBaHus BBIPAKCHUMH,
COJIEPIKalIMX CTEIICHU C LENBIM MOKA3aTEIIEM.

BbINONHATE TOXIECTBEHHBIE NPe0oOpa30BaHUs pallMOHAIBHBIX BBIPQ)KEHUH Ha OCHOBE IPaBUII
JeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu Apo0sMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

IIpumensaTh npeoOpa3oBaHMs BBIPAXKEHUN IS pEIIEHUs pa3iIMuyHbIX 3aJad W3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHusI H HEPaBEeHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPAaBHEHUS U PallMOHAJIbHBIE YPAaBHEHHUS, CBOJASAILIUECS K HUM,
CUCTEMBI IByX YPABHEHHUH C ABYMs IEPEMEHHBIMHU.

[IpoBoguTh NpOCTEUINNE HCCIEAOBAHUS YPABHECHMM M CHCTEM YpPAaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEeM TrpaduyecKux MpeacTaBieHuil (yCTaHAaBIUBaTh, MMEET JIM YpPAaBHEHHE WM CHCTEMa
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIpOYEe).

Ilepexoauts OT cioBecHOM (HOPMYIMPOBKHU 3a7aud K €€ anredpandyeckoil MojeiIu ¢ MOMOLIbIO
COCTAaBJICHUS YPaBHEHMS WJINM CUCTEMBl YPAaBHEHUM, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTarT.

[IpumeHsTh CBONCTBAa 4YMCIOBBIX HEPABEHCTB JJIi CPAaBHEHHUS, OLIGHKH, pellaTh JMHEHHbIE
HEpaBEHCTBA C OJHON MEpPEeMEHHOW M HX CUCTEMBI, JaBaTh IpapUUEcKyl0 WILIIOCTPALMIO MHOKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[loHuMaTh W WMCHONB30BaTh (PYHKIMOHAIBHBIE MOHATUS M S3BIK (TEPMUHBI, CHMBOJIHMYECKHE
0003HAaUeHMs), ONpeNeNATh 3HaueHHe (QYHKIUM MO 3HAYEHHUIO apryMeHTa, ONpeAessATh CBOMCTBA
¢byHKIMHN Mo e€ rpaduky.

Ctpouts rpaduKy JI€MEHTapHBIX (QYHKIUH BHIA:

y=kix,y=x%y=x3y = x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (HYHKIMH 11O €& TpaduKy.

K xonIty 00yuenus B 9 kijiacce 00y4Jaronuics moayduT CIEYIONINe MTPEAMETHBIC PE3YIbTAThI:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIIBLHBIE YHUCIIA.

BeinonHATe apupMeTHUeckue JAEWCTBHUS C palOHAJIbHBIMH YHCIIaMH, COYeTass YCTHBIE H
MMCbMEHHBIE TPUEMBI, BBITTOJIHATH BBIUMCICHUSI C HPPALMOHATILHBIMH YHCIIAMHU.

HaxoauTe 3HaueHus CTENEHEH C LEJNbIMM II0Ka3aTeasIMH M KOPHEH, BBIYMCIATH 3HAYCHHUS
YHCIJIOBBIX BBIPA)KEHUH.

OxpyryisiTh JEWCTBUTEIbHBIE YHCIIA, BBIIOJIHATH MPUKUAKY pe3yibTaTa BBIYUCICHUMN, OIEHKY
YHCIJIOBBIX BBIPAXKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nnHeliHbIE W KBaJpaTHBIE ypAaBHEHUS, YpaBHEHUS, CBOJSLIMECS K HUM, NPOCTEHIINE
IpOOHO-pallOHANIbHBIE YPaBHEHHUS.

Pemarp cucreMbl JBYX JMHEHHBIX YpaBHEHHH C JABYMs IEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIAETCS JIMHEUHBIM.

Pemrate TekcTOBBIE 33/1a4K ANreOpandeckuM CIIOCOOOM C TOMOIIBIO COCTABJICHUS YPAaBHEHHS MU
CHCTEMBI JIByX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoNUTE TpOCTEHIINE HCCIEAOBAHUS YPABHEHUM W CHCTEM YPAaBHEHHMI, B TOM YHCIE C
MpUMEHEHHEeM TpaduyecKux IMpeacTaBiIeHUi (ycTaHaBiIMBaTb, MMEET JIM YypaBHEHHE WJIM CHCTEMa
ypaBHEHUH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).

Pemrate nuHeiiHbIe HEpaBEeHCTBA, KBAJApAaTHbIE HEPABEHCTBA, N300paXkaTh pelleHHe HEPABEHCTB Ha
YHUCJIOBOM ITPSIMOM, 3aIIMCHIBAaTh PEMICHHUE C TOMOIIBI0 CUMBOJIOB.

Pemarp cucTeMbl JUMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABCHCTB, BKIIOYAIOLIME KBAIPAaTHOE
HEPaBEHCTBO, N300paXKaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSMOIA, 3aMUCHIBATh PELICHHE
C MIOMOILIBbIO CUMBOJIOB.



Hcnonbs3oBaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3aa4.
DOyHKIUA
PacnioznaBate ¢yHKIMM H3y4eHHbIX BHJIOB. [loka3piBaTh CXEMaTHYECKH PACIOJIIOKEHHE Ha

KOOPJAMHATHOM TUTOCKOCTH rpadukoB ynkiwmii Buga: Yy = kx, y =kx + b,y =k/x,y = ax® + bx + c, y =
X%,y =X, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHUIT KOI(DPHIUEHTOB, OMICHBATE CBOACTBA (hYHKIIHIA.

Crpouth U n300pakaTh CXeMAaTUUYECKU I'paMKU KBaJpaTUYHbIX (PYHKIMMH, ONMUCBHIBATh CBONCTBA
KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam.

Pacnio3naBate kBajpaTHuHyt0 (yHKIUIO 1O (opmyse, MPUBOAUTH MPUMEPHl KBaAPATHYHBIX
GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

Pacrnio3HaBaTh apupMeTHYECKYIO M TEOMETPUYECKYIO IIPOrPECCUU MPH pa3HbIX CIIOCO0aX 3aaHMs.

BbIMONHATE  BBIYUCIEHHUS C HWCHOJB30BaHHMEM (QOpMysl N-ro wieHa apupMETHYECKOH U
TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4I€HBI I0CIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YHMCIOBBIMM I10CJIEIOBATEIBHOCTSIMM, B TOM YHUCIE 3aJadd U3
peanbHOH JKU3HHU (C UCTIONB30BAHUEM KAJIBKYISATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB
Ne HanveHnoBanue pa3aejoB M TeM JyiekTpoHHbIe (LU(POBBIE)
KonTpoabn
n/n NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE pecypchbl
ble padoThI
1 Yucna u BBIUHCIICHHS. 25 1 bubnuoTeka [HOK
PanmonanpHbIE Unicia https://m.edso0.ru/7f415b90
bubnnoreka HOK
2 27 1
AJIrCOPAHHCCKHC BLIPKCHILA https://m.edsoo.ru/7f415b90
bubnuoreka [HOK
3 ¥ PaBHEHIL i HEpaBeHCTsa 20 1 https://m.edsoo.ru/7f415b90
bubnnoreka HOK
4 K . D 24 1
0OpHHATSL K rpaguich. DyHicuun https://m.edsoo.ru/7f415b90
bubnnoreka HOK
IT
> OBTOPCHHE i 0000LICHHE 6 3 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO 102 7

I[TPOTPAMME
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8 KJIACC

KoanuecTBo 4acoB

Ne HanveHnoBanue pa3aejioB M TeM JyiekTpoHHbIe (LU(POBBIEL)
KonTpoabu
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
ble padoThI
1 UYucna u BbruMcieHus. KsajgparHbie 15 0 bubnuoreka [HOK
KOpHHU https://m.edsoo0.ru/7f417af8
9 Uucma u BeruncieHus. CremneHb C 7 0 bubnuoreka HOK
LEJIBIM TTOKa3aTeeM https://m.edsoo0.ru/7f417af8
3 AnreOpandeckue BBIPAXKEHUS. 5 1 bubnuoreka HOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpaundeckue BBIPAXKEHUS. bubnuoteka [HOK
4 15 1
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus 5 HEPaBEHCTBA. bubnuoreka HOK
5 15 1
KBanparHbie ypaBHEHHUS https://m.edso0.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 13 0 bubnnoreka [HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHeHust " HEPaBEHCTBA. 12 1 bubnuoteka [HOK
HepasenctBa https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
8 o . 5 0
YHKLUHH. OCHOBHBIE IOHSTHS https://m.edso0.ru/7f417af8
bubnuoTeka [HOK
9 o 4 9 0
yHiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubnuoreka HOK
1 IT
0 OBTOpeHHE K 0000IeHHE 6 3 https://m.edsoo0.ru/7f417af8
OBHIEE  KOJIMYHECTBO YACOB IIO 102 7

ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 0a30BbIii ypoBeHb: yueOHUK, 7 kiacc/ Maxkapeiue FO.H.,
Munmtoxk H.I'., HemkoB K.WU. u npyrue; mox pen. TemskoBckoro C.A., AKIMOHEPHOE OOIIECTBO
«3narenbcTBO «IIpocBemienue»
* Marematuka. Anrebpa: 8-if kimacc: 0a30BbIi YpOBEeHb: yueOHUK, 8 kiacc/ Makaperaes FO.H., Munok
H.I'., HemkoB K.W. u apyrue; noxn pen. TemsxkoBckoro C.A., AkiimoHepHoe o0miecTBo «M31aTenbcTBO
«IIpocsenienue»

* Marematuka. Anrebpa: 9-if kiacc: 6a30BbIi YpOBEeHb: yueOHUK, 9 kinacc/ MakaperaeB FO.H., Munmtokx
H.I'., HemikoB K.W. u npyrue; nox pen. TensikoBckoro C.A., AkunoHepHoe obmectBo «3narenbcTBo

«IIpocBenieHue»



