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HHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiSeTCS OIHMM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMsA: OHA
obecrieynBaeT M3yueHHE JPYTUX JIUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOrO, TaK M TyMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOJUMO M NPOJOJDKEHUS OOpa3oBaHUS M B IOBCEIHEBHOW IKU3HM.
Pa3zBurtue y 00ydaromuxcsi Hay4HbIX MPEACTaBICHUI O MPOUCXOXKICHUN M CYLTHOCTH alredpanyecKux
abcTpakuuid, crocode OTpaXeHHs MaTeMaTHYeCKOW HayKOH SIBICHMH M MPOILECCOB B IMPHPOAEC U
o0I1IeCTBE, POJIM MaTEMAaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAyYHOI'O MHPOBO33PEHMS M KAueCTB MBIIIJICHHS, HEOOXOAMMBIX Ul aJalTalldd B
COBpeMeHHOM MHUpoBoM oOIIecTBe. M3ydenne anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHS HAOJI01aTh,
CpaBHMBaTh, HAXOJUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM [JCHCTBHUS W BBIBOJBI, (OPMYIHUPOBATH YTBEPKIACHUS.
OcBoenne Kypca ajireOpbl oOecrieduBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYaroluXcs: OHHU
UCHOJb3YIOT JEAYKTUBHBIE W MHIYKTUBHBIE pacCyXICHHs, O0000LIEeHHEe M KOHKpPETH3alHIo,
abctparupoBanne u aHanoruro. OOydeHume anrebpe TpeaNoyiaraeT 3HAYUTEIBHBIH  00BEM
CaMOCTOSITEITLHOU AEATEIBHOCTH O0YUYarOIUXCsl, TOITOMY CaMOCTOSTEIBHOE PEIICHUE 3a/1a4 SBISCTCS
peanu3anuen AeaTelbHOCTHOTO IPUHIUIA O0yUSHHUS.

B crpykrype mporpammsel yyeOHOro kypca «AusreOpa» [uis OCHOBHOTO 001Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOJNYECKUE JHMHMU: «Yucaa M BBIYUCICHUSY,
«AnreOpanueckue BBIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuumy». Kaxgas wu3 sTux
COJIepKATEIbHO-METOJUUECKUX JIMHUM pa3BUBAacTCd Ha MPOTSHDKEHUMU TPEX JIeT H3ydeHHs Kypca,
B3aUMOJICHCTBYSl C JAPYrMMHM €ro JMHUAMU. B Xoze wu3yueHus y4yeOHOro Kypca o0Oydaromumcs
MIPUXOAUTCS JIOTUYECKH PACCYKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBsI3U ¢ 3TUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay» BKIFOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro o00pa3oBaHUS U  CIIOCOOCTBYIOIIME OBJIAJICHUIO
00y4aroIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. CopepikaTelbHOW U CTPYKTYypHOU
0COOEHHOCTBIO Y4eOHOr0o Kypca «Anredpa» sBseTCsl €r0 MHTETPUPOBAaHHbIHN XapakTep.

Copepxanve nuHUM «Yucna W BBIYMCIEHUS» CIYKUT OCHOBOM M7l JalbHEHIIEr0 HM3y4YeHHs
MaTEeMaTHKH, CIHOCOOCTBYET DPAa3BUTHIO Y OOYYAIOIIMXCS JOTMYECKOIO MBIIUIEHUS, (HOPMUPOBAHUIO
YMEHHUS T0JIb30BaThCs aJITOPUTMAMH, & TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HaBBIKOB, HEOOXOAMMBIX
Il TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YMCJe HAa YpPOBHE OCHOBHOI'O 00Iero odpa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH W UPPALMOHATIBHBIMU YHCIaMH, (OPMHUPOBAHMEM NIPEJICTaBICHUA O
NEHCTBUTENLHOM YHMcJe. 3aBEpIICHWE OCBOEHMSI YMCIOBOW JIMHUM OTHECEHO K CpeAHEeMYy oOlemy
00pa30BaHMUIO.

ConepxaHue ByX aireOpanueckux JUHUHA — «AsreOpandeckue BBIpaXEHHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYeT (OPMHUpPOBAHHIO Yy OOydarolUMXcsi MaTeMaTHYecKoro amnmaparta,
HE0OXO0IMMOr0 JJIsl pelIeHus 3a/1a4 MaTeMaTUKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHHMsl y4eOHBIM MaTepHan TpyNIupyeTcs BOKpPYT
palMoOHANBHBIX BbIpAXEHUH. Auredpa JIeMOHCTPUPYET 3HAaUeHHWE MaTeMaTHKH KakK s3blKa JUIs
MIOCTPOCHUSI MaTEeMAaTUYECKUX MOJENEeN, ONMMCaHUs MPOIECCOB U SIBJICHUN peanbHOro mupa. B 3amaum
oOyueHusi anreOpe BXOAAT TakXkKe JalibHEHIIee pPa3BUTHE aAJITOPUTMUYECKOTO  MBINIUICHHUS,
HEOO0XOAMMOTO, B YaCTHOCTH, JJIsI OCBOCHMS Kypca HMH(POPMATUKU, U OBJIAJCHHE HaBBIKAMU
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJIBHBIX (OpPM CIIOCOOCTBYET pPa3BUTHUIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanne (pyHKITMOHAIBHO-Tpa(QUIECKON JIMHUM HAIEJICHO Ha TOJydeHHe OOYyJaronIuMUCs
3HaHUM 0 (QYHKIUMAX Kak BaKHEHIIEeH MareMaTHYecKoW MOJENH JUIs ONUCAaHWs W HCCIEeJOBAHUS
pa3HoOOpa3HBIX MPOIIECCOB U SIBIEHUHM B mpupoae M oduiectBe. M3ydyeHue matepuasa criocoOCTBYET



Pa3BUTHIO y OOY4YalOIIMXCS YMEHHUS HCIIONB30BaTh PA3IMUYHBIC BBIPA3UTEIBHBIE CPEICTBA S3BIKA
MaTeMaTUKd — CIIOBECHBIC, CHMBOJHMYECKHE, TIpaduuecKkre, BHOCHT BKJIaJ B (HOPMHPOBAHHE
IIPEACTABJICHUM O POJIM MATEMAaTUKU B PA3BUTUH LIUBWIA3ALUU U KYJIBTYPBL.

Cornacno ydeOHOMY IuUtaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHbBIH Kypc «Aunredpa», KOTOPBIH
BKJIIOYAET CJIEIYIONIME OCHOBHBIC pa3zenbl copepkaHus: «Uuciaa u BBIYMCICHUS», «AJreOpandecKue
BBIPAKCHUS», «Y paBHEHUS U HEPABEHCTBaY», «DyHKIMN».

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 vaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEX0a OT OJHON (OpMBI 3amucu ApoOeil K Apyrow.
[lonsTie panMOHAIBHOIO 4YHCHIA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHME PALUOHAIBHBIX YHUCEIL
Apudmernueckue IeMcTBUS ¢ pallMOHAIBLHBIMU 4yMciIaMu. PerieHue 3agad U3 pealbHOM NMPaKTHUKU Ha
4acTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJEM: OIpejesieHUue, IPeoOpa3oBaHue BHIPAKEHUN HA OCHOBE
oIpeJiesIeHus], 3anuch OonbIMX yucen. [IporeHTsl, 3anuch NpoLUeHTOB B BUJE ApoOH U Jpolu B BUjE
IIPOLEHTOB. TpY OCHOBHBIE 3a/1a4y HA NIPOLICHTHI, PELLIEHUE 3a1a4 U3 PEAIbHOU TPaKTUKU.

[IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

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

AsredOpanyeckue BbIpasKeHMsI

IlepemeHHBIE, YMCIOBOE 3HAYCHHME BBIPDAKEHUS C IE€peMEHHOH. JlomycTumble 3HaYeHUS
nepeMeHHbIX. IIpencraBnenre 3aBUCHMOCTH MEXAY BEIMYMHAMM B BuJe GopMmysbl. Beiuucienus no
dopmynam. [IpeoOpasoBanne OYKBEHHBIX BBIPAKCHHU, TOXKIECTBEHHO pPABHBIC BBIPAKCHHUS, NPaBUIIA
npeoOpa3oBaHusl CyMM M IPOU3BEJCHUHN, MpaBWJIa PACKPBITHS CKOOOK M TNPUBEACHUS MOAOOHBIX
cllaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

Opnownenbsl W MHorowieHsl. CreneHb MHorowieHa. CloKeHHE, BBIUMTAHUE, YMHOXECHHE
MHOTo4I€HOB. DOPMyIIbl COKPALIEHHOIO YMHOKEHHU: KBaJpaT CYMMBI U KBaJpaT pasHocTH. PopMyia
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWIEHOB Ha MHOXKHUTENH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IIpaBWJIa IpeoOpa3oBaHUs YpaBHEHHUS, PABHOCUIbHOCTh
YpPaBHEHUU.

JInneliHOE ypaBHEHHE C OIHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO YpaBHEHHs, PEILICHUE
JUHENHBIX ypaBHEHMH. COCTaBlIeHHE ypaBHEHUH IO YCIOBMIO 3aJaud. PelleHne TEKCTOBBIX 3a4ad C
MMOMOIIBIO YPABHEHHU.

JluneiiHoe ypaBHEHHME C JByMsI NepeMeHHbIMM U ero rpadux. Cucrema ABYX JHUHEHHBIX
ypaBHEHUH ¢ JABYMs NEepeMEHHBbIMU. PeleHne cucteM ypaBHEHHH crioco6oM MoCcTaHOBKH. [Ipumepsl
peLIeHUs TEKCTOBBIX 3aa4 ¢ IIOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopaunara Toukn Ha npsmoil. UucnoBsle NMpoMexyTKu. PaccrosHue Mexay AByMS TOYKaMU
KOOPJAMHATHOU IIPSIMOIA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX um Oy. AlGcumcca M oOpAMHATa TOYKM Ha
KOOpJAMHATHOM TuiocKkocTH. [Ipumepsl rpadukos, 3anaHHbIx GopmynaMu. UteHue rpapukoB peagbHbIX
3apucumocteil. [lonstue ¢pynkuuu. I'padpux ¢pynknuu. CsoiictBa dyHKuui. Jluneiinas ¢yHkius, eé



rpaduk. ['paduk Gyukimu y = |X|. I'padudeckoe perieHue TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
YpaBHEHUU.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatHslii kopeHb U3 yncia. [Touarue 06 nppanuoHaisHoM yncie. JlecaTuuHble TpUOIMKEeHUs
uppanroHanbHbIX uucen. CBoiicTBa apu(METHUECKUX KBAJPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens ¢ nenslM 1okasaresnem U e€ coictsa. CTaHgapTHas 3aluch YHUCIIa.

AsredOpanyeckue BbIpasKeHMsI

KBanpaTHblii TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckast 1podb. OCHOBHOE CBOWCTBO anreOpamdeckoin apodu. CrokeHue, BIYUTAHHE,
YMHOXXEHUE, JieJieHre anreopanyeckux Apooeil. PanyonanbHble BIpakeHHs 1 UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, popmyna KopHeill kBaapaTtHoro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUN, CBOMASIIUXCA K JIMHEHMHBIM U KBajapaTHbIM. IIpocreiimue npoOHO-panmoHaIbHBIC
YPaBHEHUS.

I'papuueckass uHTEpHnperanuss YpaBHEHUH ¢ JABYMS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs NEpeMEHHbIMH. [IpuMepsl pelIeHHs] CHCTEM HEINMHEMHBIX YPaBHEHHU C JBYMs
IIEPEMEHHBIMU.

Perienue TekcTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucnoBble HEPAaBEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OfHON NepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPaBEHCTBA C OAHON nepeMeHHOW. CucTemMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOYyHKIUH

[Tonarue ¢pynkuuu. O6aacTe onpeaesaeHnss 1 MHOXKECTBO 3HaueHul ¢pyHkuuu. CrocoObl 3a1aHus
GbyHKIHi.

I'paduk pynkuuu. Yrenue cpoiictB pyHkuuu no e€ rpaduky. Ilpumeps! rpadukoB QyHKINH,
OTPaXKAIOIINX PEATBHBIE TIPOLIECCHI.

@DyHKIIUM, ONUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO TPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
OyHKIUU Y = X4, y= X3, y= VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHble yncia, UppalMOHAIBHBIE YKCIIA, KOHEUHbIE U OECKOHEUHBIE JECATUYHbIE IPOOH.
MHOXecTBO JIEHCTBUTENIBHBIX YHUCEN, JeHCTBUTENbHbIE YHCIa KaK OCCKOHEYHBbIE JECATHYHBIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXAY MHOXKECTBOM JEHCTBUTEIBHBIX YUCEI U KOOPAMHATHOU
MIPSAMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YUCEN, apu(METHIECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIEM MUPE.

[TpubnnxEéHHOE 3HaUEHHE BETUYMHBI, TOYHOCTh puOimxenus. Okpyriaenue uncen. [lpukuaka u
OIIEHKA Pe3yJIbTaTOB BHIUHCICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOASIIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHUN TPETbEd W YETBEPTOM CTENEHEHW pas3jIoKEHUEM Ha
MHOXUTENH.



Pemenne npoGHO-pallMOHANBHBIX ypaBHEHHUH. PelieHre TEKCTOBBIX 3a1ad  aire0pandecKum
METOJIOM.

VYpaBHeHHE C IBYMs IEPEMEHHBIMH U €ro Tpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IIepEMEHHBbIMU. Pemenue cucreM IByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO# cteneHu. ['paduueckas MHTEpIIpeTaLUs CUCTEMbI YPaBHEHUH ¢ AByMsI IEPEMEHHBIMHU.

Pemienue TekcToBBIX 3aa4 alredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEMHBIX HEPABEHCTB C OJHON IEpEMEHHON. PellieHne CUCTEM JIMHENHBIX HEPABEHCTB
¢ onHOM nepemeHHoll. KBagpaTHble HepaBeHcTBa. ['paduyeckas MHTEpHpeTaluss HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUMH

KBanparnunas gynknus, e€ rpaduk u cBoiictBa. [lapaGona, KoopAWHATE BEPIIMHBI TapadOJIbI,
OChb CUMMETpPHUU NapaboJIbl.

Ipadukn dyukumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [X| u ux cBoiictsa.

YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[loHsiTe YMCIOBOM TMOCIENOBATENILHOCTH. 3aJaHUE IOCIIEOBATEIBHOCTH PEKYPPEHTHOMN
dbopmyIoit u popmyoi N-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccud. PopMmyiibl N-ro uieHa apupMeTHdecKod u
rEOMETPUUYECKOM POTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne YIEHOB apH(PMETHYECKO M TEOMETPHUUYECKOW MpOrpeccuii TOYKaMH Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE  pe3yJibTAaTbl  OCBOCHMS  IpOrpaMMbl  ydyeOHOro Kypca  «Ausredpay
XapaKTEepU3YIOTCH:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBIEGHUEM MHTEpeca K IPOIUIOMY M HACTOSAILIEMY POCCHUICKOM MaTeMaTHKH, 1I€HHOCTHBIM
OTHOIIIEHUEM K JTOCTMKEHHUSIM POCCHUMCKHX MATEMAaTUKOB M POCCHICKOW MAaTEMaTHYE€CKOM IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTHKEHHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpaIaHCKoe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TFOTOBHOCTBIO K BBIMOJHEHHIO O0O0sI3aHHOCTEN TpakJaHMHA W pealu3aly €ero Ipas,
MIPE/ICTaBJICHUEM O MAaTEMaTH4YECKMX OCHOBaX (PYHKIIMOHUPOBAHUS DPA3JINYHBIX CTPYKTYp, SBICHUH,
npolenyp IpaXJIaHCKOro OO0IecTBa (HampuMep, BBIOOPHI, OMpPOCHI), TOTOBHOCTBIO K OOCYXAECHHUIO
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHMH HayKu, OCO3HAaHUEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 33Jad MaTEeMaTUYECKOU
HaMpaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTHYECKOro 00pa3oBaHMs Ha MPOTSHKEHUH BCEH JKU3HU
JUIS yCHEIIHON MpodeccroHabHOM AESITENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3ZHAHHBIM
BBHIOOPOM M MIOCTPOCHHUEM MHJIMBUIYaIbHOW TPAEKTOPUU OOPa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YeCcKoe BOCIIUTAHHE:



CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTHMYECKHUX OOBEKTOB,
3aJ1a4, peleHui, pacCyKAeHUH, YMEHHUIO BUIETh MaTeMaTUYECKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IO3HAHUS:

OpHEHTAIMel B NeSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS YeJIOBEKa, MPUPOJLI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYeCKOW HayKH
KaKk c@epbl YeNOBEYECKOW EeATENIbHOCTH, JTAanoB €€ pa3BUTHS M 3HAYUMOCTU JJIA Pa3BUTHUS
OUBUIN3alIUHU, OBJIAACHHUCM A3BIKOM MAaTEMAaTHUKU H MaTeMaTUYECKOU KyHBTypOfI KakKk CpcIACTBOM
IMO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILLII/IMH HaBbIKaMU PICCJIGIIOB&TGJIBCKOﬁ JACATCIIbHOCTH,

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBAHHE KYJILTYPbI 30POBbS M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO NPHUMCHATH MATCMATUYCCKUEC 3HAHHA B HMHTCPECAX CBOCIO 3O0POBbsA, BCIACHUA
3I0pOBOTO 00pa3a KU3HU (3A0pOBOE MNHTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OT/BIXA,
perynspHas ¢puznueckas akTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcuu, IpU3HAHUEM CBOETO
IpaBa Ha OIMMOKY U TAKOT'O K€ [paBa IPyroro 4elaoBeKa,

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpI/IeHTaIII/Ief/'I Ha TOPUMCHCHHUEC MATCMAaTHYCCKUX 3HAaHUHI IJIi1 pCUHICHUA 3adad B objacTu
COXPAHHOCTH OKPYKAroIIei Cpe/bl, TUIAHWPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBHIMA
JUIS OKPY>KaloIlel Cpeqbl, OCO3HAHHEM TJI00aNIbHOTO XapaKTepa IKOJIOTUYECKUX MpoOieM U myTed ux
penieHus;

8) amanTanus K M3MEHSAIOLIUMCS YCJIOBUSIM COIUAIBLHOM U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOINPENeIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YHUCIIE YMEHUE YUUThCA y APYTUX JTHOJCH,
HpI/IO6pCTaTI> B COBMECTHOU ACATCIIBHOCTH HOBLIC 3HAHWA, HABBIKW 1 KOMIICTCHIIUA U3 OIIBITA APYTHX;

HEOOXOUMOCTBI0O B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM dYHWCIe (QOPMYIUPOBATH WUICH,
IIOHATHSA, THUIIOTE3bI 00 o0BeKTax u SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH I[e(i)I/H_II/ITI)I
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MNIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U IeHCTBUS, (POPMYIUPOBAThH
1 OUCHHUBATH PYCKH U TOCICACTBUAA, @OpMHpOBaTB OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

® BBISBISTh U XapPaKTEPHU30BATh CYIIECTBEHHBbIE MPU3HAKK MAaTEMaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHUH MEXIYy TMOHATUIMH, (OPMYIHPOBATH OMNpPEACNCHUS TIOHSTHM, YCTaHABIUBATH
CYIIECTBEHHBIM TMPHU3HAK KJIACCU(PUKAIIMKH, OCHOBAHHS i O0OOIIEHUS W CPaBHEHHS, KPUTEPUU
IIPOBOAMMOI0 aHaJIU3a;

® BOCHpUHHMATh, (opMyaupoBaTh U  TPEOOPA3OBBIBATH  CYXACHHUS:  YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, EIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BBIIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpPEUHUs B (haKTaxX, JAHHBIX,
HAONIOJIEHUSX ¥ YTBEPXKIEHUSX, MpeAsiaraTb KPUTEPUH Jsl BBHISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

e JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX UM WHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIOUYEHUI 10 aHAJIOTUH;



pa3duparhb JOKa3aTeNbCTBA MATEMAaTHUECKUX YTBEPXKIACHUHN (TIPSMBIE U OT IPOTHBHOTO), IPOBOJUTH
CaMOCTOSITENIbHO ~ HECIIOKHBIE ~ JIOKA3aTeNIbCTBA ~ MAaTEeMAaTH4YeCKUX  (PAKTOB,  BBICTpAaUBATh
apryMeHTaluio, MPUBOJUTH TMPUMEPbl U  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaTh croco0 perieHus y4deOHOW 3afaud (CpaBHUBATh HECKOJIbKO BApUAHTOB pEILEHUs,
BbIOMpATh HanOoJIee MOIXOASIINNI ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ucciegoBaTebcKue 1elicTBUS:

UCIOJB30BAaTh BOMPOCHI KAk HCCIENOBATEIbCKUN HMHCTPYMEHT IMO3HAaHUA, (OPMYIHPOBATH
BOIMPOCHI, (PUKCHPYIOLINE MPOTUBOpPEUHE, IPOOIEeMy, CAMOCTOSTEIFHO YCTaHABIMBATH UCKOMOE U
naHHoe, pOpMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECIIOKHBIM SKCIEPUMEHT, HEOOJBILIOE
UCCIIEIOBaHHE [0 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTy COOOiA;

CaMOCTOSITENIbHO (pOopMynHpoBaTh OO0OOIIEHHUS W BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE MPOIECCa, a TAKXKE BBIABUTATH MPEAINOJIOXKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOAUMBIX JUIS PEIICHUS
3a/1auu;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHMIO PA3ITHIHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

BbIOMpaTh hopMy mpeacTaBieHus HHPOPMALMK U WILTIOCTPUPOBATH PEIIaeMBbIe 3a/1a4i CXEMaMH,
JauarpaMMmaMu, HHOU rpadukoii 1 MX KOMOMHALMSIMY,

OLICHUBATh HAA&KHOCTh HMHGPOpPMAIMM 1O KPUTEPUSM, MPEATOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMyHHUKaTHBHbIE YyHHBepcaJIbHbIe Y4eOHbIe 1elicCTBUA:

BOCIIPUHMMATh U (OPMYJIMPOBATh CYXJIEHUS B COOTBETCTBHM C YCIOBHUSMHU M IENSIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M NMHCHhMEHHBIX TEKCTaX, IaBaTh
MOSICHEHUSI 110 XO/Ty PEUIeHHUS 3a]]aui, KOMMEHTHPOBATh IOJIyYeHHBIN pe3yIbTar;

B X0JI€ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)AaeMOUM TeMbI, TPOOIEMBI, PEIIaeMOi
3aJjauy, BBICKA3bIBaTh HJI€W, HalleJICHHbIE HAa MOMCK PELIEHMs, COMOCTABIATH CBOU CYXACHUS C
CYXJIEHUSIMH JIpYTHX YYaCTHUKOB JWanora, oOHapy>XuBaTh pa3jMyde M CXOJCTBO MO3MLUH, B
KOPPEKTHOH Gopme HopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

NpPEJCTaBIATh  pPEe3yJdbTaThl pELICHUs 3aJaud, OJKCIEPUMEHTa, MCCIEeOBAHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (JOpMAT BBICTYIUICHUS C YYETOM 3a/ay Ipe3eHTallud U 0coOeHHOCTEeN
ayJAUTOPHH;

MMOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHON W WHAWBUAYATLHOW paOOTHI TIPU PEIICHUHN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

MPUHUMATH IeJb COBMECTHOW JICATEIEHOCTH, TUIAHWPOBATh OPTaHM3AIUI0 COBMECTHOW DPabOTHI,
pacrmpenensaTh BUIbI padoT, JOTOBApUBATHCA, 00CYKIaTh MPOIIECC U PEe3yJIbTaT paboThl, 0000IIaTh
MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00CyKaeHHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JpyTHUE), BHIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBHS C JIPYTMMHU YJICHAMHU
KOMaHJIbl, OIIEHUBaTh KadeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT IO KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.



PeryasiTuBHble YHHBepcAIbHbIE YUeOHbIE eiiCTBUS

Camoopranuszaums:

CaMOCTOSATENILHO COCTAaBIIATh TUIaH, AITOPUTM PEIICHHS 3a/1aud (MM €T0 4acTh), BEIOMPATh CIIOCO0
pelieHrs ¢ y4éTOM HMMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLHMOHAJILHBIH HHTEJICKT:

BJAJETh CIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca M pe3yiabTara peHIeHUs
MaTeMaTHYeCKOH 3aj1auu;

MPEABUICTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MPH PELICHUU 3aJ1a4d, BHOCUTh KOPPEKTHUBBI
B JICSTENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB, HAlICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa JIEATEILHOCTH MOCTABICHHON e M YCIOBHUSIM, OOBSICHSITH
NPUYMHBl  JOCTH)KCHUS WM HEJOCTHMIKEHHS 1N, HaxOIuTh OIIMOKY, JaBaTb OLEHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xoHumy oOyueHus B 7 KkJacce OOy4aroIIMHCS MOJYYUT CIEAYIOLIME IpeIMETHbIE
pe3yJIbTaThl:

Yucna v BbIYMCICHUA

BeinmonHATe, coderas YCTHbIE M IUCbMEHHbIE NpUEMBI, apupMETHUUYECKHE IeHCTBUS C
palnMoHAIbHBIMU YUCIIAMH.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAYKEHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUYHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, COEPIKALUX OObIKHOBEHHBIE U IECATUYHBIE APOOU.

Ilepexoauths OT OHON (POpMBI 3amucu yucend K Apyroi (mpeoOpa3oBBIBATH JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATUYHYIO, B YACTHOCTM B OECKOHEUHYIO
JECATUYHYIO IPOOBD).

CpaBHUBaTh U YNOPSA0YMBATh PALIMOHAJIbHBIE YUCIIA.

OxpyrysTh unca.

BbINONHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUMN, OLEHKY 3HAUYE€HUIl YHCIIOBBIX
BbIpaKECHUI. BBIONHATE AEMCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3i0kKEeHHE Ha MHOKUTEIN HATypaIbHBIX YHCEL.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/adyM, CBS3aHHBIE C OTHOLIEHWEM BEJIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, NIPOLIEHTaMHU, MHTEPIPETUPOBATE PE3YJIbTaThl PEIIEHUS 3a7a4 C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb3oBare anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATHh €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxoauTh 3HaueHns: OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoeinonHATe npeoOpa3zoBaHUs LIEJIOT0 BBIPAKEHUS B MHOTOWIEH IMPHUBEACHHEM IOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOIOYIIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3joKEHNUE MHOTOWICHOB HA MHOXHUTENN C TIOMOIIIbIO BBIHECEHUS 32 CKOOKHU
0011ero MHOXKHTEJS, TPYIIHUPOBKY ClIaraeéMbIX, IPUMEHEHUS (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTH IPeoOpa30BaHUsI MHOTOWICHOB JUISl PEIICHUS Pa3JIMYHbIX 3a]1a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTHKH.



Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypadbHBIMHU TIOKA3aTENsIMH JUIs TTpeoOpa30oBaHUS
BBIPAYKECHHIA.

YpaBHeHNS U HEPABEHCTBA

Pemare sMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBHIIA IEpexona OT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIBHOMY eMy. IIpoBepsTh, SBISIETCS JIM YUCIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduueckre METObI IPH PEIICHUH TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupars nmpuMepsl nap 4Kces, SABISIOLUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JIBYMS
IIEPEMEHHBIMH.

Ctpouts B KOOPIMHATHOW TUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHUS C JIBYMs
MIePEMEHHBIMHU, MOJIb3YACh rPpapuKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHHUSI.

Pemarp cucrembl JIBYX JIMHEHHBIX YpPaBHEHUH C JIByMS IIE€PEMEHHBIMH, B TOM YHUCIE
rpaduuecKu.

CocraBnsATh W pelaTh JIMHEMHOE YpPaBHEHHE WM CHUCTEMY JIMHEMHBIX YPaBHEHHUM IO
YCJIOBUIO 3aJayd, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIYYEHHBIN
pe3yibTar.

DOYyHKIUH

N306paxaTh Ha KOOPAWHATHOW MPSAMOMN TOYKH, COOTBETCTBYIOILIUE 3a/IaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIE TPOMEKYTKH Ha aIreOpanvdeckoM SI3bIKE.

OTmeyaTh B KOOPAMHATHOM TIOCKOCTH TOYKHU IO 33JaHHBIM KOOPIMHATAM, CTPOUTH rpaduku
TuHEeWHBIX QyHKIU. CTpouTh rpaduk GyHKIHA Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUN U3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMH: CKOPOCTb,
BpEMs, paCCTOSHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmare TpadudecKuii crocod TPENCTABICHUS W aHAIW3a WHQPOpPMAIUH, H3BICKATh U
HMHTEPIPETUPOBATH UHPOPMALIMIO U3 TPapUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

K konmy oOyuenus B 8 kJjacce oOydamomuiics MOMYYUT CIEAYIOUIUME IPEIMETHBIE
pe3yabTaThI:

Yucna v BoIYMCICHUA

Hcnonb30BaTh HayallbHbIE MPEACTABIECHUS O MHOXECTBE JACHCTBUTEIbHBIX YHMCEN MJIs
CpPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHMH, H300pakaTb JEHCTBHUTEIbHbIE YHMCJIA TOYKAMH Ha
KOOPAMHATHOU IIPSIMOIA.

[IpumeHsTh MOHATHE apU(PMETUUECKOTO KBAJIPATHOIO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHHU,
UCIOJIb3YSl TNpU HEOOXOJUMOCTH KalbKYyJsTOp, BBIIOJHATh MNPeoOpa3oBaHUsl BbIPAXKEHUIH,
COJIEpIKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBONCTBA KOPHEH.

Hcnonb30BaTe 3amucH OONBIIMX M MajlbIX YHUCENI C IOMOIIBIO JIECATUYHBIX JpoOelt u
crenenei yucina 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHATH NOHATHE CTENEHH C LeNbIM II0Ka3aTeleM, BBINOJHATh INPeoOpa3oBaHUs
BBIPAKEHU, COAEPIKALLMX CTEIIEHU C LIEJbIM [T0OKA3aTEIEM.

BbINONMHATE TOX/AECTBEHHbIE MPEOOpa30BaHMs pPALMOHANBHBIX BBIPAKEHHUH HAa OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH IpOoOsiMU.

PackiagpiBaTh KBafpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHnsaTh MpeoOpa3oBaHMs BRIPAXKEHUH /IS PEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX [TPEIMETOB, U3 pEATbHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeNHblE, KBaJpaTHbIE YpAaBHEHUS M DPALMOHAIBHBIE YPAaBHEHUS, CBOIAILIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.



[IpoBoauTh mpoCTEHIIME MCCIECIOBAHUSI YPAaBHEHUW M CUCTEM YpPaBHEHUW, B TOM YHUCJE C
IIPUMEHEHHEM IpaUuecKuX MpeAcTaBlIeHul (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMA
YPaBHEHUN pELEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEe).

[lepexoauTh OT CIOBECHOH (OPMYIMPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOUIBIO COCTaBJICHHS YPABHEHUS WM CUCTEMBl YPABHEHMM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4! IIOJy4YEHHBIA PE3yIIbTaT.

[IpuMeHsTh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M UX CHCTEMbI, JaBaTh TPaPUUECKyI0 WILTIOCTPAILIUIO
MHO’KECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUN

[ToHuMaTh ¥ HCIONIB30BaTh (PYHKIMOHAIBHbIC MOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHH), ONPEACNATh 3HaYCHHE (YHKIMU MO 3HAYECHHUIO apryMEHTa, ONpPEIeNsiTh CBOWCTBA
¢byHkIuY Mo e€ rpaduky.

Crpouts rpaduku 3J€MEHTapHbIX QYHKIUHN BUA:

y=kix,y =x% y=x%y =X,y = VX, omucsBarh CBOICTBA YHCIOBON (YHKIMK IO €&
rpaduky.

K koHny oOyuenus B 9 kjacce oOydaromIuiics MOJYYUT CIEAYIOLUIUE IPEIMETHBIE
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUA

CpaBHUBaTh U yNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIEC YHCIIA.

Bemonsate apudmMernueckue ACHCTBHS C palMOHAIBHBIMH YHCIAMH, COYETash yCTHBIE U
[MCbMEHHBIE IPUEMBI, BBIITOJIHATH BBIUMCICHUSI C MPPALMOHAIBHBIMU YUCIAMU.

HaxomuTe 3HaueHUs CTENEHEW C LENbIMU IIOKA3aTeIsIMH U KOpPHEH, BBIUUCIATH 3HAYCHUS
YKCJIOBBIX BBIPA)KEHUH.

OKpyryisiTh JI€HCTBUTENIBHBIE YWCIA, BBIIOJIHATH NMPUKUAKY PE3yJIbTaTa BbIUMCICHUM, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHEilHBIE M KBaJpaTHBIE YpaBHEHUsS, YPaBHEHHS, CBOJAIIMECS K HUM, NPOCTEHUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemarp cuctembl ABYX JIMHEHHBIX YpaBHEHHH € JABYMs IEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISETCS JIMHEHHBIM.

Pemrate TekcTOBBIE 3a71aun AreOpandeckM CIIOCOOOM C MOMOIIBbIO COCTABICHHS YPaBHEHUS WU
CHCTEMBI JIBYX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomNTH MHpPOCTEHIINE HCCIEIOBAHHUS YPAaBHEHMM M CHUCTEM YypaBHEHHH, B TOM YMHCIE C
IpUMEHEHUEM TIpaduyecKuX IpeicTaBiIeHU (ycTaHaBIMBaTh, MUMEET JIM ypaBHEHHE WJIM CHCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBbKO, U IpoYee).

Pemiate nuHeiHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXxaTh pelleHre HEpaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aITMCHIBATh PEIICHHUE C ITOMOIIBI CUMBOJIOB.

Pemarb cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOYAIOLIME KBaJpaTHOE
HEPaBEHCTBO, N300paXkaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSAMOM, 3aMUCHIBATh PELICHHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 3ajau.

DOyHKIUH

Pacno3naBate (QyHKIMM H3ydeHHBIX BUIOB. [loka3piBaThb CXEMAaTHYECKH pACIHOJIOKEHUE Ha
KOOPAMHATHOM MJIOCKOCTH TpaduKoB (PyHKIMIA BUA:
y=kx,y=kx+b y=kix,y=ax*+bx+c,y=xy=vX,y=|X|, B 3aBUCHMOCTH OT 3HaYCHHil

KO2(pPUITMEHTOB, OMMMCHIBATh CBOMCTBA ()YHKITUMN.



CtpouTth 1 M300pakaTb CXeMaTHYECKH IpadUKH KBaJPAaTHYHBIX (YHKIUI, OMMCHIBATH CBOHCTBA
KBaJPAaTUYHBIX (PYHKIUH 10 UX TpaduKam.

Pacnio3naBath KBajpaTH4yHyI0 (GYHKIHIO 1O (hopMmyse, MPUBOAUTH TPUMEPHl KBAJPATHUHBIX
GyHKUIMN U3 peaibHOM KU3HH, PU3UKU, TEOMETPHUH.

YucJioBbIe MOCJIEA0BATEILHOCTH H IPOTrPeCcCUH

Pacnio3HaBaTh apupMETHYECKYl0O M T'€OMETPHYECKYIO) IPOTPECCHH TPU Pas3HBIX CIIOCO0ax
3aJJaHMUA.

BBIMONHATE  BBIYMCICHHUS C HCIOJNB30BaHHEM (GOpMylT N-TO wWieHa apUPMETHYECKOH W
TeOMETPHYUECKOM MTPOTPECCUi, CYMMBI TTEPBBIX N YJICHOB.

N300pakaTh 4ICHBI MOCIIEIOBATEIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMU IOCJIEIOBATENIBHOCTAMH, B TOM YHCIE 3a7addl W3
peanbHOM KHU3HHU (C UCTIOIB30BAHUEM KAIBKYIATOPA, U(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne Bcero  Konrpoabubsie IIpakrnueck
o0pa3oBaTe/bHbIE PeCypChl
padoThI ue padoThbl
1 | Yucna v BelYKCHEHUA. PanioHaIbHbIE YUCIA. 25 1 bubmiorexa LIOK https://m.edsoo.ru/7f415b90
2  AnreGpanvecKkue BBIPaKCHHS. 27 1 Bu6nmorexa IIOK https://m.edsoo.ru/7f415b90
3 | YpaBHEHHs ¥ HEpABEHCTBA. 20 1 bubmmotexa LIOK https://m.edsoo.ru/7f415b90
4 | Koopaunatel u rpaduku. OyHKIUH. 24 1 Bubnunorexa LIOK https://m.edsoo.ru/7f415b90
5 | IloBropenue u 0600mIEHNE. 6 1 Bbubnunorexa LIOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC
Kosan4yecTBo 4yacos 5
Ne HaumeHoBaHue pa3jiejioB U TeM NPOrpPaMMbl Kontpoabn  IlpakTuyeck JICKTPOHHbIE (1HPPOBLIE)
Bcero o0pa3oBaTe/bHbIE PecypcChl
ble paboThl ue padboTsbl
1 | Ywucna u Beraucnenusi. Kajgparuele KOpHU. 15 Bu6muoreka L{OK https://m.edsoo.ru/7f417af8
2 Hucna u BeruCICHUS. CTENEHb ¢ NelkM 7 Bbubmuoteka L{OK https://m.edsoo.ru/7f417af8
MIOKa3aTeJIeM.
A . i
3 nr cOpantcckue BhpaxeHii. Kpanparubii 5 1 Bubnuoreka 1{OK https://m.edsoo.ru/7f417af8
TpEXUJIEH.
4 AnreOpanaeckue BLIpDKCHHA. ANreOpantiecian 15 1 Bubnmorexa L{OK https:/m.edsoo.ru/7f417af8
IpoOb.
5 | VYpaBHeHus u HepaBeHcTBa. KBajpaTHble ypaBHEHHUS. 15 1 Bu6nmoreka L{OK https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMbI ypaBHEHU. 13 Bubnmorexa LIOK https://m.edsoo.ru/7f417af8
7  YpaBHeHus u HepaBeHCTBa. HepaBeHCTBa. 12 1 Bu6mnuoreka I{OK https://m.edsoo.ru/7f417af8
8  ®ynkuuu. OCHOBHBIE TIOHATHUS 5 Bu6nmorexa LIOK https://m.edsoo.ru/7f417af8
9  ®ynkuuu. Yucnossle GyHKIUN 9 Bu6muoreka L{OK https://m.edsoo.ru/7f417af8
10  IloBropenue u 0600IIEHNE 6 1 BuGmuoreka L{OK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3) 0




TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KounyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB H TeM MPOrPpaMMBbI Kourpobu IIpakTnyeck ICKTPOHHbIE (LHpPOBLIE)

Bcero o0pa3oBaTe/ibHbIE PeCypChl

ble padoThbI ue padoThbl
1  Ywucna u BeruuciacHus. J{eCTBUTEIIBHBIC YHCIIA. 9 Bubmuorexa ITOK https://m.edsoo.ru/7f419d08
2 ypaBHeHH}IUH HEPABCHCTBA. YDABHEHHSI C OHOM 14 1 Bubmnmorexa LIOK https://m.edsoo.ru/7f419d08
MepEMEHHOM.
3 | VYpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHHA. 14 1 Bu6nuoteka I{OK https://m.edsoo.ru/7f419d08
4  VpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 Bu6nuoteka I{OK https://m.edsoo.ru/7f419d08
5 DYHKIUH. 16 1 Bbubnuoreka I{OK https://m.edso0.ru/7f419d08
6 YucIioBbIe MOCIEA0BATEIBHOCTH. 15 1 Bbubmnorexa LIOK https://m.edsoo.ru/7f419d08
7 | TloBTopeHue, 0000IICHUE, CHCTEMATH3AUs 3HAHUT 18 1 Bubmuotexa IIOK https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0










YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. Anrebpa: 7-i kimacc: 0a30BbIM YpOBEHB: y4eOHMK, 7 Kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pean. Temskockoro C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

Marematuka. AnreOpa: 8-i kimacc: 0a30BbIM YpOBEHBb: y4eOHMK, 8 Kiacc/ MakapbrueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pean. Temskockoro C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

Marematuka. Anrebpa: 9-i kimacc: 0a30BbIM YpOBEHb: y4eOHMK, 9 Kiacc/ MakapwiueB
IO.H., Munmox H.I'., HemkxoB K.W. u npyrue; mnoa pea. TenskoBckoro C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

Marematuka. BeposiTHOCTh U cTatucTuka: 7-9-e Kiacchl: 0a30BbIil ypOBEHb: YUCOHUK: B
2 wyacrsax, 7-9 wmaccel/ Beiconkmii U.P., fAmenko W.B.; nmonm pen. fAmenko U.B.,
AxkuuonepHoe obmiectBo «M3narenbctBo «lIpocsemienne»

Maremaruka. ['eomerpus: 7-9-¢ kiaccel: 0a30BBId ypOBEHB: y4eOHHK, 7-9 Kiacchl/
Aranacsn JI.C., byry3zos B.®., Kagomues C.b. u apyrue, AkuuoHepHoe OOIIECTBO
«M3narenscTBO «IIpocBemienue»

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

Maremaruka. AnreOpa: 7-i kiacc: 0a30BBI ypOBeHB: y4eOHHK, 7 Kiacc/ MakapbIieB
IO.H.,, Munmox H.I'., HemkoB K.W. u npyrue; nom pexn. Temskockoro C.A.,
AxkunonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

Maremaruka. AnreOpa: 8-if kiacc: 06a30BBI ypOBEeHB: y4eOHHK, 8 Kiacc/ MakapbIieB
I0O.H.,, Munmox H.I'., HemkxoB K.M. u npyrue; nmox pen. Temsaxosckoro C.A.,
AxuunonepHoe obmecto «M3narenscto «IIpocsemenue»

Marematuka. Anrebpa: 9-i1 kiacc: 6a30BbI ypoBeHb: yueOHUK, 9 kiacc/ MakapbiueB
IO.H.,, Muumoxk H.I'., Hemxos K.M. m npyrue; mox pen. Temsxosckoro C.A.,
AxkunonepHoe obmectBo «M3narensectBo «IIpocsenienue»

Marematuka. BepossTHOCTb U cTaTucTHKa: 7-9-€ Ki1acchl: 6a30BbI ypOBEHb: yUEOHUK: B
2 yactax, 7-9 xnaccel/ Beiconkuit W.P., Smenxo W.B.; mox pen. Amenxko U.B.,
AxkunonepHoe obmectBo «M3narenscrBo «IIpocsemienne»

Matemaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BBId ypOBEHb: y4yeOHMK, 7-9 Kiacchl/
Atanacsa JI.C., byry3oB B.®., Kagomries C.b. u apyrue, AkuuoHepHOE OOIIECTBO
«M3parensctBo «lIpocsemienne»

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. Bu6muoreka IIOK https://m.edsoo.ru/
2.  https://uchitelya.com/matematika/
3.  https://urok.1sept.ru/
4.  https://resh.edu.ru/
5.  https://4ege.ru/gia-matematika/
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