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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OAHMM U3 OINOPHBIX KypCOB OCHOBHOTO 0O0mImIero o0pa3oBaHUs: OHa
obecrieynBaeT U3yueHHE IPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TyMaHUTapHOTO
LUKIOB, €€ OCBOCHHE HEOOXOAMMO Uil MPOJOJKEHHS OOpa3oBaHMs M B IOBCEIHEBHON KHU3HU.
Pa3Butne y oOyyaroniuxcs Hay4HbIX MPEICTABICHUN O MPOUCXOXKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakuui, crocode OTpaXeHHs MaTeMaTHYeCKOW HAayKOH SBICHMH M MPOILECCOB B IMPHPOAEC U
o0I1IecTBe, POJIM MaTEMAaTUYECKOTO MOJICTIMPOBAHUS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS] W KAueCTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJalTalud B
COBpeMeHHOM MHUpoBoM oOIIecTBe. M3ydenne anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHS HAOJI01aTh,
CpaBHMBaTh, HAXOJUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHS U BBIBOJBI, (DOPMYIHPOBATH YTBEPKICHHUS.
OcBoenue Kypca anreOpsl oOecreunBaeT pa3BUTHE JIOTMYECKOrO MBIIUICHHUS OOYYarolIMXCs: OHH
UCIONB3YIOT JEAyKTHUBHbIE M HWHIAYKTHBHBIC pACCYKIACHHsS, O0000IIeHHEe U KOHKPETHU3AIHIo,
abctparupoBanne W aHanormio. OOydeHHe anreOpe TMpenanoyiaractT 3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOM J1eATENbHOCTH O00yUaroIMXCsl, I0O3TOMY CaMOCTOSITENIbHOE PELICHUE 3a/iad SIBISIETCS
peanuzanuei JesTeIbHOCTHOTO MPUHIIUIIA O0yYeHUSI.

B crpykrype mporpammbl yueGHOro Kypca «Aunredpa» JUisi OCHOBHOTO OOIIEro 00pa3oBaHUA
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METONNYECKUE JHMHUU: «Yucna U BBIYUCICHUSAY,
«AnreOpanueckue BBIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuum». Kaxgas wu3 3Tux
COJIepKATEIIbHO-METOANYECKUX JIMHUM pa3BUBACTCA Ha MPOTSHKEHUM TPEX JET M3YYEHUs Kypcea,
B3aMMOJICICTBYS C JpPYyrUMU ero JuHUsAMH. B Xxome wu3yueHuss y4eOHOro Kypca oOy4arouimmcs
MIPUXOAUTCS JIOTUYECKH PACCYKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBsI3U ¢ 3TUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHYecKoro oO0pa3oBaHUs U  CIOCOOCTBYIOIIME  OBJIAJACHUIO
00y4aroIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3pika. CopaepikaTelbHOW U CTPYKTYpHOU
0CO0EHHOCTBIO Y4eOHOro Kypca «Anredpa» sBIsSeTCs €r0 HHTETPUPOBAHHbIN XapakTep.

Copepxanve nuHUM «Yucaa ¥ BBIYMCIEHUS» CIYKUT OCHOBOHM NJIsl JalbHEHIIEr0 HM3y4eHHs
MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHUIO Yy OOYHYaIOIIMXCS JOTMYECKOrO MBIIIEHUS, (OPMUPOBAHUIO
YMEHHUS T0JIb30BaThCs aJITOPUTMAMH, & TaKXKe NPUOOPETEHUIO NMPAKTHUYECKUX HaBBIKOB, HEOOXOAMMBIX
Il TIOBCEIHEBHOW >KM3HM. Pa3BUTHE MOHATHS O YHCIE HA YpOBHE OCHOBHOI'O 00IEro odpa3zoBaHUs
CBS3aHO C PALMOHAIBHBIMH W UPPALUOHAJIBHBIMU YHCIaMHM, (OPMHUPOBAHMEM NPEICTaBICHUH O
NEHCTBUTENILHOM 4HMcJe. 3aBEpIICHHE OCBOEHMSI YMCIOBOW JIMHUM OTHECEHO K CpeAHEeMYy oOlemy
00pa3oBaHMUIO.

Conepxanue JByX ainreOpanueckux JUHUH — «AnreOpandeckue BhIpaXEHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (OPMHUpPOBAHHIO Yy OOy4aroUMXCsi MaTeMaTHYecKoro arnraparta,
HE0OXOIMMOT0 JJIsl pelIeHus 3a/1a4 MaTEMaTHKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro o06miero oOpa3oBaHUS y4eOHBIM MaTepualn TpYNIHUPYETCsl BOKPYT
palMoOHANBHBIX BbIpaXEHUH. Aunredpa JIEeMOHCTPHUPYET 3HAUEHHWE MAaTeMaTHKH KakK S3blKa JUIs
MIOCTPOCHUSI MaTEeMAaTUYECKUX MOJENel, OMMCaHHs MPOIECCOB U SIBJICHUN peanbHOro mupa. B 3amaum
oOyueHusi anreOpe BXOAIT TaKXke JaJbHEWIIee pPa3BUTUE AJTOPUTMUYECKOTO  MBIIIICHHUS,
HEOO0XOAMMOTO, B YaCTHOCTH, JUIsI OCBOCHMS Kypca HMH(GOPMATUKU, U OBJIAJCHHE HABBIKAMU
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJBHBIX (OpPM CIIOCOOCTBYET pPa3BUTHUIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanne (pyHKITMOHATIBHO-TpA(QUIECKON JMHUM HAIEJICHO HA TOJY4YeHHE OOYYarOIIMMUCS
3HAHUW O (PYHKIMSX Kak BaKHEHIIeW MaTeMaTHYeCKOW MOJENH JUIsi OMHCAHHMS W HWCCICTOBAHUS
pa3HOOOpa3HBIX MPOIIECCOB U SIBIEHUH B mpupoae u odmiectBe. VM3ydyeHue maTepuana criocoOCTBYET



Pa3BUTHIO y OOYYaIOIIMXCS YMEHHUS HCIIONB30BAaTh PA3IMYHBIC BBIPA3UTENIFHBIC CPEACTBA SI3BIKA
MaTeMaTUKd — CIIOBECHBIC, CHMBOJHMYECKHE, TIpaduuecKkre, BHOCHT BKJIaJ B (HOPMHPOBAHHE
HpeZ[CTaBJIeHI/Iﬁ 0 POJIM MAaTECMATUKHU B PA3BUTUHN HUBUJIN3AllUH U KYJIbTYPHI.

Cornacno ydeOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Aunredpa», KOTOPBII
BKJIIOYAET CJIEAYIOIINE OCHOBHBIE pa3/ienbl copepkaHus: «Uuciaa u BBIYMCICHHS», «AJredpandecKue
BBIPAKCHUS», «Y paBHEHUS U HEPABEHCTBAY», «DyHKIMN».

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 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

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEXOa OT OJHON (HOpMBI 3amucu ApoOei K IPYyrow.
[lonsTEe panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSJAOYMBAHME PALUOHAIBHBIX YHCEIL.
Apudmernyeckre IeMcTBUS ¢ pallMOHAIbHBIMU 4MciIaMu. PerieHue 3agad U3 pealbHOM NMPaKTHUKU Ha
4acTH, Ha IpOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIpEAEIeHUE, IPeoOpa3oBaHuE BBHIPAKEHUN Ha OCHOBE
OIpeJiesIeH s, 3anuch OonbIMX yucen. [IponeHTsl, 3anuch NpoLEHTOB B BUE IpoOU U ApoOHU B BHE
IIPOLEHTOB. TpY OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PELIEHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

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

AsredOpanyeckue BbIpasKeHMsI

IlepeMeHHBIE, 4YHCIIOBOE 3HAYECHHWE BBIPAKEHUA C NEpPeMEHHOW. JlonmycTumble 3HAa4YeHUS
nepeMeHHbIX. [IpencraBnenrue 3aBUCHMOCTH MEXAY BEIMYMHAMM B BuJe GopMmysbl. Beiuncienus no
¢opmynaMm. I[IpeoOpa3oBaHne OyKBEHHBIX BBIPAXKEHHH, TOXK/IECTBEHHO pPaBHbIE BBIPAXKEHHUS, MpaBUIIa
npeoOpa3oBaHusl CyMM M IPOU3BEJCHUHN, MpaBWJIa PACKPBITHS CKOOOK M TNPUBEAEHUS MOAOOHBIX
cllaracMblX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [T0Ka3aTEJIEM.

Opnowienbl W MHorowieHsl. CreneHb MHoOrowieHa. CroOXeHHe, BBIYUTAHUE, YMHOXKEHUE
MHOTO4JIEHOB. POpMyJIbl COKPAIEHHOTO YMHOXEHUS: KBaJpaT CyMMBI U KBajapar pazHocTd. Dopmyna
Pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUJIEHOB HA MHOXKHUTEIIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IIpaBWJIa IPeoOpa3oBaHMsI YPAaBHEHMs, PaBHOCHUIBLHOCTh
YPaBHEHUM.

JInneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YUCJIO KOPHEW JIMHEWHOIO YPaBHEHHUs, pELICHUE
JUHENHBIX ypaBHEHMH. CoCTaBlIeHHE ypaBHEHHUI MO YCJIOBMIO 3a7aud. PerieHne TEKCTOBBIX 3a4ad C
MMOMOIIBIO YPaBHEHHUM.

JluneiiHoe ypaBHEHHME C JBYMs IEpeMEHHbIMH U ero rpapuk. Cucrema IBYX JIMHEHHBIX
ypaBHEHUH ¢ JABYMs NEpeMeHHbIMH. PelieHne cucreM ypaBHEHMH crocoOoM moacTaHOBKH. [Ipumepsl
peLIeHUs TEKCTOBBIX 3aa4 ¢ IIOMOIIBIO CUCTEM YPaBHEHMIA.

DOyHKIUH

Koopaunara Toukn Ha npsmoil. UucioBsle MpoMEXYyTKH. PaccrosiHue Mexnay AByMs TOYKaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX um Oy. AbGcumcca M oOpAMHATa TOYKM Ha
KOOpAMHATHOH miiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (popMmynaMu. UTeHne rpadukoB peanbHbBIX
3aBucuMocteit. [lorstue dpynkumu. ['paduk ¢ynknuu. CoiictBa PyHkiuid. JluneitHas QyHkmus, e



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

8 KVIACC

Yuciia 1 BbIYMCTICHUS

KBagpatHslii kopeHb U3 yncia. [Touarue 06 nppanuoHaisHoM yncie. JlecaTuuHble TpUOIMKEeHUs
uppanroHanbHbIX uucen. CBoiicTBa apuMeTHUECKHMX KBaJPAaTHBIX KOpHEH M HMX HpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens ¢ nenslM okasaresneMm 1 e€ coiictsa. CTaHgapTHas 3alluch YHUCIIA.

AsredOpanyeckue BbIpasKeHM st

KBagpartHslil TpEXUIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanyeckasi a1poOb. OCHOBHOE CBOWMCTBO airedpamveckor apoou. CrokeHue, BBIYUTAHHE,
YMHOXXEHUE, JieJieHre anreopanyeckux Apooeil. PanyonanbHble BeIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHme, popmMyna KopHel KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHUN, CBOMASIIMUXCA K JIMHEHMHBIM U KBajapaTHbIM. [Ipocreiimme npoOHO-panmoHaIbHBIC
YPaBHEHUS.

I'papuueckass uHTepHnperanuss YpaBHEHUH ¢ JABYMS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JIByMs IlepeMeHHbIMHU. [IpuMepsl peleHus CHUCTEM HEIMHEHHBIX YPAaBHEHWMM C ABYMs
IIEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucnoBsle HEpAaBEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OfHON nepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHbIe HEPaBEHCTBA C OAHOM nepeMeHHo. CrucTeMbl IMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKIUH

[Tonarue ¢pynkuuu. O61acTh ONpeneIeHNss U MHOXECTBO 3HaueHUl GpyHkuuu. CrocoObl 3a1aHuUs
GbyHKIHi.

I'paduk Qynkuuu. Yrenue cpoiictB pyHkuuu no e€ rpaduky. [lpumeps rpadukoB QyHKINH,
OTPaXKAIOIINX PEATBHBIE IIPOLECCHI.

@DyHKIMH, ONUCHIBAIOIINE MPSIMYI0 U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, X I'padHUKH.
OyHKIUU Y = X4, y= X3, y= VX, y=|x|. I'padudeckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHEHHUH.

9 KJIACC

Yuciia v BbIYUCICHUA

PanmonaneHble yucia, uppalMoOHaIbHbIE YHMCIIa, KOHEUYHbIE U OECKOHEUHbIE JeCATUYHBIE APOOU.
MHOXecTBO NEHCTBUTENBHBIX YUCEN, NEHCTBUTENBHBIE YMCIAa KaK OECKOHEUHBbIE ECATHUYHBIE IPOOH.
B3auMHO OJTHO3HAYHOE COOTBETCTBHUE MEXIY MHOXECTBOM JEHCTBUTEIIBHBIX YUCEI U KOOPAMHATHOU
MIPSAMOM.

CpaBHeHHE 1eHCTBUTENBHBIX YHCell, apu(MeTHYeCKue NeUCTBUS C IeHCTBUTEIbHBIMU YHCTIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, JITUTEIBLHOCTH IIPOLIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HaUEHHE BETUYMHBI, TOYHOCTh puOimxkenus. Okpyraenue uncen. [lpuknaka u
OIIEHKA Pe3yJIbTaTOB BHIUUCICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOJSIIMXCSA K KBaJApaTHbIM. bukBajapaTtHoe
ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUH TPETbEd W YETBEPTOM CTENEHEHW pas3jIoKEHUEM Ha
MHOKHTEIIH.



Pemenne npoGHO-pallMOHAIBHBIX ypaBHEHUH. PerieHre TEKCTOBBIX 3a1ad  aire0pandecKum
METOJIOM.

VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €r0 Tpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IIepEMEHHbIMU. Pemenue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO# cTteneHu. ['paduueckas MHTEpIIpeTalUsl CUCTEMbI YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU.

Pemienue TekcToBBIX 3aau aNredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEMHBIX HEPABEHCTB C OJHON IEpEMEHHON. PellieHne CUCTEM JIMHENHBIX HEPABEHCTB
¢ onHoM nepemeHHoll. KBagpatHele HepaBeHcTBa. ['paduyeckas MHTEpIpeTaLus HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUNH

KBanparnunas gyukuus, e€ rpaduk u cBoiictBa. [lapaGona, KoopAWHATE BEPIIMHBI TapadOJIbI,
OChb CUMMETpPHUU TapaboJIbl.

I'paduxu Gpysxumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [X|u ux cBoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

[loHsiTHE YMCIOBOM TMOCIENOBAaTENILHOCTH. 3aJaHHUE IOCIIEOBATEILHOCTH PEKYPPEHTHOMN
dbopmyoit u popmyoii N-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccud. PopMmyiibl N-ro uieHa apupMEeTHYecKOH U
rE€OMETPUUYECKOM POTrPECCU, CyMMBI IIEPBBIX NUJICHOB.

W300pakeHne WIEHOB apH(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuii TOYKaMH Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJibTaTbl  OCBOGHMS  IpOrpaMMbl  ydyeOHOro Kypca  «Aunredpay
XapaKTEPHU3YIOTCH:

1) naTpuoTHYecKoe BOCIINTAHNE:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY W HACTOSIIEMY POCCUMCKOW MaTEeMaTHUKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHMXKEHHSIM POCCUUCKHX MATEMaTUKOB W POCCHUIMCKOM MAaTE€MaTUYECKOM HIKOJBI, K
MCIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpaIaHCKoOe H yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TFOTOBHOCTBIO K BBIMOJIHEHHIO OOSI3aHHOCTEH TpakJaHMHA W pealu3aly  ero Impas,
MPEACTABICHUEM O MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IMUYHBIX CTPYKTYp, SBICHUMH,
MpOLEAYp Tpa)KAaHCKOro oOInecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
ATUYECKHX MpOOJIeM, CBSI3aHHBIX C MPAKTHMUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHUECKUX MPUHIIATIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 33Jad MaTEeMaTUYECKOU
HAMpPaBIEHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTEMaTHYECKOro 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU
JUTsl YCTICTTHON MPOo(deCCHOHATBHON JeATETPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3ZHAHHBIM
BBIOOPOM M TTOCTPOEHUEM MHANBUIYATLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IUIAHOB C YYETOM
JUYHBIX UHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MaTeMAaTHUYECKUX OOBEKTOB,
3aJ1a4, peleHul, pacCyKAeHU, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 TIO3HAHUS:

OpHEHTAIMel B JESITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS YeNIOBEKa, MPUPOJLI U OOILIECTBA, MOHUMAHUEM MaTeMaTHYeCKOW HayKH
Kak c@epbl YeNOBEYECKOW JEeATENIbHOCTH, JTAanoB €€ pa3BUTHS M 3HAYUMOCTU I Pa3BUTHUS
ouBUIN3allU, OBJIAACHHUCM A3BIKOM MAaTCMAaTHUKHU H MaTeMaTUYECKOU Ky.]'[BTypOﬁ KakKk CpCACTBOM
IO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILHI/IMI/I HaBbIKaMU HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

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

TOTOBHOCTBIO INPHUMCHATH MATCMATHYCCKUC 3HAHUA B HMHTCPCCAX CBOCTO 30POBbLS, BCACHUA
3I0pOBOTO 00pa3a KW3HU (340pOBOE MHTAaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U OT/bIXA,
perynspHas ¢puznueckas akTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcruu, IpU3HAHUEM CBOETO
IpaBa Ha OIMMOKY U TAKOT'O e MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

OpI/IeHTaHI/Ief/'I Ha MNIPUMCHCHHEC MATCMATHYCCKUX 3HAaHUU IJi1 pCUICHUA 3ada4d B oOJactu
COXPAHHOCTH OKPYXKArOIIeH Cpe/ibl, TUIAHWUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBHIMA
JUIS OKPY>KaloIell cpebl, OCO3HAHHEM TII00aNbHOTO XapaKTepa AKOJIOTMYECKUX MpoOJieM U MyTed Ux
penieHus;

8) ajanTauus K M3MEHAIUMCS YCJIOBUSAM COLMATbHOM M PUPOIHONM Cpe/bl:

TOTOBHOCTBIO K JIGHCTBUSIM B YCIOBHUSX HEOINPENeIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JAESITeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIOJACH,
HpI/IO6pCTaTI> B COBMECTHOU ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKH 1 KOMIICTCHIUU W3 OIIbITA JPYIUX;

HEOOXOUMOCTBI0O B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHCiIe (QOPMYIMPOBATH WUICH,
IIOHATHS, TUIIOTE3HBI 00 o0BeKTax u SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHLIX, OCO3HABATh )Ie(i)I/IHI/ITI)I
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U EHCTBUS, (POPMYINPOBATh
1 OUCHHUBATDH PYCKH U IOCICACTBUAA, q)OpMI/IpOBaTB OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIE YHHBepcaAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JJornyeckne a1eMCTBUSA:

® BBIBISTh U XapPaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHUHA MEXIy TOHATUIMH, (OPMYIHPOBATH OMNpPEACNECHUsS TOHATUN, YCTaHABIMBAThH
CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAIMKM, OCHOBAHHS i1 00OOIIEHUS W CPaBHEHHS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIU3a;

® BOCHpHUHHMATh, (opMyaupoBaTh U  TPEOOPA3OBBIBATH  CYXACHUS:  YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC,

® BBIIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpPEUUs B (haKTaxX, JAHHBIX,
HAONIOJIEHUSX ¥ YTBEPXKIEHUSX, MpeAsaraTb KPUTEPUH MJsl BBHISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

e JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H HHAYKTUBHBIX
YMO3AKJIIOUCHUH, YMO3aKJIKYEHUI 110 aHAJIOTUH;



pa3duparhb JOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKIACHUHN (TIPSMBIE U OT IPOTHBHOTO), IPOBOJUTH
CaMOCTOSITENIbHO ~ HECIIOKHBIE ~ JIOKA3aTeNIbCTBA ~ MAaTEeMAaTH4YEeCKUX  (PAKTOB,  BBICTpAaUBaTh
apryMeHTaluio, MPUBOIUTH NPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaATh croco0 perieHus y4dyeOHOW 3afaud (CpaBHUBAaTh HECKOJIbKO BApUAHTOB pEILEHUs,
BbIOMpATh HanOoJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

UCIOJB30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKUI HMHCTPYMEHT TO3HaHUS, (OpPMYJIHPOBATh
BOIMPOCHI, (PUKCHPYIOLIHE MPOTUBOpPEUHE, IPOOIEeMy, CAMOCTOSTEIFHO YCTaHABIMBATH UCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

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

CaMOCTOSITENNbHO  (popMynHpoBaTh OO0OOIIEHHS W BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIEIOBAaHUS, OILICHMBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011eHMIT;

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

Pa6Gora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINHU, TAHHBIX, HEOOXOAUMBIX JUISI PELICHUS
3a/1a4u;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBAaTh U MHTEPHPETHPOBATH MH(OPMAIHMIO PA3ITHIHBIX
BUJIOB U (POPM MpeACTaBICHUS;

BBIOMpaTh (hopMy mpesncTaBiIeHUs HHPOPMAMK U WILTIOCTPUPOBATH pElIaeMble 3a/1a4id CXEMaMH,
JauarpaMMaMu, HHOU rpadukoii 1 MX KOMOMHAIMSIMY,

OLIEHUBATh HAAEKHOCTb HHGPOPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM YUUTENIeM WIIH
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMyHHKaTHBHbIE YHHBepPcaJbHbIe y4eOHbIe 1eliCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJEHUS B COOTBETCTBUM C YCIOBHMSAMU M LEISIMU OOILEHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PEUICHHUS 3a7]a9i, KOMMEHTHPOBATh IOJIyYE€HHBIH pe3yIbTar;

B X0JI€ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)AaeMOU TeMbI, TPOOIEMBI, PEIIaeMO
3aJjauy, BBICKA3bIBaTh WJI€W, HAlleJICHHbIE Ha MOMCK PEIICHUs, COMOCTABIATh CBOM CYXKJIEHHS C
CYXJIEHUSMH JIpYTHX YYaCTHUKOB Juanora, oOHapy>XuBaTh pa3jMyde M CXOJCTBO MO3MLUH, B
KOPPEKTHOH Gopme (HopMyTHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

NpPEJCTAaBIATh  PEe3yJAbTaThl pELICHUs 3aJlaud, OJKCIEpUMEHTa, MCCIECJOBAHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3a/1ay Ipe3eHTaluu U 0coOeHHOCTel
ayJNTOPHH;

MMOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON W WHAWBUAYAILHOW PaOOTHI TIPU PEIICHUHN
y4eOHBIX MAaTEeMaTHIECKUX 3a]1aY;

MIPUHUMATh 1eJb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OPTaHWU3AIIMI0 COBMECTHOW pPabOTHI,
pacrmpenensaTh BUIBI padoT, JOTOBapUBATHCA, 00CYKIaTh MPOIECC U Pe3yJIbTaT paboThl, 0000IIaTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00CyKaeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIE IUITYPMBI U
JpyTHUE), BHIOIHATH CBOIO YacTh PabOThl U KOOPJUHUPOBATH CBOM JIEHCTBUS C IPYTHMH UICHAMHU
KOMaH/bl, OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OO NOPOAYKT IO KPUTEPUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbIe YHHBepcAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuszaums:

CaMOCTOSITENIbHO COCTaBIISATh ILJIaH, AITOPUTM PEIlIeHUs 3a1a4u (WK ero 4acThb), BHIOUpATh CIIOCO0
pelieHrs ¢ y4€TOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJIBLHBIH HHTEJIEKT:

BJIAJETh CIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yiabTara pelIeHUs
MaTeMaTU4YeCKOU 3a/1auu;

IIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PEIICHUU 33Ja4l, BHOCUTb KOPPEKTUBbI
B JICSITENIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIbCTB, HAlICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa JIEATEILHOCTH MOCTABICHHON IENU M YCIOBHUSIM, OOBSCHSITH
MNPUYMHBl  JOCTH)KEHUS WM HEJOCTHKEHHS 1N, HaxOIuTh OIIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHBI

K xoHumy oOyueHus B 7 KkJacce oOOy4aroIIMHCS MOJYYUT CIEAYIOIIME IpeIMETHbIE
pe3yJIbTaThl:

Yucna v BbIYMCICHUA

BeinonHATe, coderas YCTHbIE M IUCbMEHHbIE NpUEMBI, apupMETHUUYECKHE IeHCTBUS C
panMoHaIbHBIMU YUCIIAMH.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUYHCIICHUS 3HAUEHUH APOOHBIX BBIPAXKEHU, COEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexoauts OT OHOM (POpMBI 3amucH yHucend K Apyro (mpeoOpa3oBBIBATH JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOBD).

CpaBHUBaTh U YIOPSAJ0YMBATh PAallMOHAJIbHbIE YUCIIA.

OxpyryTh ynca.

BBINONHATE NPUKUAKY U OLIEHKY pE3yJbTaTa BBIYMCICHUMN, OLIEHKY 3HAYEHMHM YHCIIOBBIX
BbIpaKE€HUI. BBINOMHATE AEMCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTESIMHU.

[IpuMeHsTh NIPU3HAKK JEIUMOCTH, Pa3I0XKEeHHE Ha MHOKUTENIN HaTypaJIbHBIX YHCEIL.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/adyM, CBSA3aHHBIE C OTHOLIEHUWEM BEJIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, NIPOLIEHTaMHU, MHTEPIIPETUPOBATE PE3YJIbTAaThl PEIIEHUS 3a71a4 C
y4€TOM OrpaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs

Hcnonp30Barh anreOpandyeckyro TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxomuTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEpEMEHHBIX.

BoinmonHATe npeoOpa3zoBaHusl IEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPUBEICHHEM IOJ00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

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

OcCymecTBIATh pa3joKEHUE MHOTOWICHOB HA MHOXHUTENN C TOMOIIbIO BEIHECEHHUS 32 CKOOKHU
0011ero MHOXKHTES, TPYIIUPOBKY CllaraeéMbIX, IPUMEHEHUS (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTH IPeoOpa30BaHMsI MHOTOWIECHOB JUISl PEIIEHUS Pa3JIMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.



Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypadbHBIMHU TIOKA3aTeNsIMH IS MPeoOpa3oBaHUS
BBIPAYKECHHIA.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare sMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBHIIA IEpexofa OT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIBHOMY eMy. IIpoBepsATh, SABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTs rpaduueckre METObI IPH PEIICHUH TUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonOupats nmpuMepsl Map 4uces, SABISIOLUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JIBYMS
IIEPEMEHHBIMH.

Crpoutp B KOOPIMHATHOW TUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHUS C JIBYMs
MIePEMEHHBIMH, MOJIb3YACh rPpaUKOM, TPUBOIUTH IPUMEPHI PELICHUS YPABHEHHUS.

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

CocraBiaATh W pelaTh JIMHEMHOE YpPAaBHEHHE WM CHUCTEMY JIMHEMHBIX YPaBHEHHUM IO
YCIIOBUIO 33JauM, WHTEPHPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauyd IOJIYYEHHBIH
pe3yibTar.

DOYyHKIUH

N306paxaTh Ha KOOPAWHATHOW MPSAMOMN TOYKH, COOTBETCTBYIOILIUE 3a/IaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBbIC TPOMEKYTKH Ha alIreOpanvdeckoM S3bIKE.

OTMeyaTb B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAM, CTPOUTH TPaHKH
muHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKIHA Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUN U3BECTHBIE 3aBUCHUMOCTH MEXAY BEIIMYUHAMH: CKOPOCTb,
BpEMS, paCCTOSIHUE, 1IeHa, KOJIHUYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHmne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tornmare TpadudecKuii crocod NPENCTABJICHUS W aHAIW3a WHQPOpPMAIMH, H3BICKATh U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kJiacce oOydaroIIMiCs MNOJYYUT CIEAYIOIIHME TpeIMETHbIE
pE3yJIBTaThI:

Yucna v BoIYMCICHUSA

Hcnonp30BaTh HayallbHbIE MPEACTABIECHUS O MHOXECTBE JACHCTBUTEIBHBIX YHMCEN MJIs
CpPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHMH, H300pakaTh JEHCTBHUTEIbHbIE YHMCJIA TOYKAMH Ha
KOOPAMHATHOU IIPSIMOIA.

[IpumeHsTh OHATHE apU(METHUECKOTO KBAJIPaTHOI'O KOPHS, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCIONIb3YSl TNpU HEOOXOJUMOCTH KalbKYyJSTOp, BBIIOJHATh MPeoOpa3oBaHUsl BbIPAXKECHUIH,
COJIEprKalMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBONCTBA KOPHEH.

Hcnonb30BaTh 3amucH OONBIIMX M MaJlbIX YHUCENI C IOMOIIBIO JIECATUYHBIX JpoOelt u
crenenel yucia 10.

AJiredpanyecKkue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHH C LeNbIM II0Ka3aTeleM, BBIIOJHATh INPeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BBINONMHATE TOXJAECTBEHHbIE MPEOOPa30BaHUS pPALMOHANBHBIX BBIPAKEHHH HAa OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKiuMHU JIpoOsSMHU.

PackiagpiBaTh KBafpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsaTh peoOpa3oBaHKs BRIPAXKEHUH /IS PEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEXXHBIX [TPEIMETOB, U3 pEaTbHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeEWHblE, KBaJpaTHbIE ypAaBHEHUS M pallMOHAIbHBIE YPAaBHEHHUsS, CBOJALIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.



[IpoBoauTh mpocCTEIIME MCCIECTOBAHUSI YPAaBHEHUW M CUCTEM YpPaBHEHUW, B TOM YHUCJE C
MPUMEHEHUEM IpapUuecKuX MpeicTaBiIeHU (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHUI pElLLEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauTh OT CIOBECHOH (OPMYIHMPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOIIIBKO COCTABJICHHS] YPABHEHUS WM CUCTEMbl YPaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIA PE3yIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M MX CHCTEMBI, JaBaTh TPaPUUECKyI0 WILTIOCTPAILIUIO
MHOECTBA PELICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUN

[ToHrMaTh M HCMOJIB30BaTh (PYHKIMOHAIBHbBIC TIOHATHS M SI3bIK (TEPMHHBI, CHMBOJIUYECKUE
0003HaYCHH), ONPEACNATh 3HaYCHHE (YHKIHMU MO 3HAYECHHUIO apryMEHTa, ONpPEIeIsiTh CBOWCTBA
¢byHkIuy Mo e€ rpaduky.

Ctpouts rpaduku 31eMEeHTapHBIX PYHKINN BUIA:

y = kix,y =x% y =%y = [X|, y= VX, OIicHBaTh CBOWCTBA YHCIOBOH (DYHKIHH 110 €&
rpaduky.

K xonmy oOydyenuss B 9 Kkjacce o0OydyaroImMCS TMOJYyYUT CIEAYIONIME TIPEIMETHBIC
pe3yJIbTaThl:

Yuciia ¥ BBIYUCICHUA

CpaBHMBATh U yNOPSAA0YNBATH PALIUOHATIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

Bemonsate apudmMernueckue AEHCTBHS C palMOHAIBHBIMH YHCIAMH, COYETash yCTHBIE U
[MCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCICHUSI C UPPALMOHATIbHBIMU YHCIAMU.

Haxonuth 3HaueHHs] cTeneHeW C LEeIbIMM IOKA3aTeIsIMU M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyryisiTh J€HCTBUTENBHBIE UYWCIA, BBIIOJIHATH NMPUKUAKY pE3yNlbTara BbIUKUCICHHUH, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEilHBIE M KBaJpaTHBIE YpaBHEHUS, YPaBHEHHS, CBOJAIIMECS K HUM, NPOCTEHUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cucrempl ABYX JIMHEHWHBIX YpaBHEHHH € JABYMs MEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIACTCS JTMHEUHBIM.

Pemrate TekCTOBBIE 3a7jaun AreOpandeckuM CIIOCOOOM C MOMOIIBIO COCTABICHHS YPaBHEHUS WU
CUCTEMBI JIBYX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBOoINTH MHpPOCTEHIIME HCCIEIOBAHHUS YPAaBHEHMM M CUCTEM YypaBHEHHH, B TOM YMHCIE C
MpUMEHEHHEeM TpaduyecKuX IMpeicTaBiIeHU (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHHE WM CHCTEMa
YPaBHEHUN PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemrate nuHeiHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXaTh pelIeHne HepaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEMICHHUE C ITOMOIIBI CUMBOJIOB.

Pemarp cucrteMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBAJpaTHOE
HEpPaBEHCTBO, N300paXkaTh PEIICHNE CHCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOM, 3aMUCHIBATh PELICHHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/ad.

DOyHKIUH

Pacno3naBath (QyHKIMM H3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTHYECKH pAaclOIOXKEHHE Ha
KOOPAMHATHOM MJIOCKOCTU IpaduKoB (PyHKIMIA BUAA:
y=kx,y=kx+b y=kix,y=ax+bx+cy=x3y=X,y = ||, B 3aBucumocty 0T 3HAUYCHHIT

K02(pPUITMEHTOB, ONMMMCHIBATH CBOMCTBA () YHKIIHA.



Ctpouth 1 M300paxaTb CXeMaTHUECKU IpadUKH KBaJPAaTUIHBIX (YHKIIMI, OMMUCHIBATH CBOWCTBA
KBaJPaTUYHBIX PYHKIUH 10 UX TpaduKam.

Pacnio3naBate KBajpaTHyHylO0 (GYHKIHIO 1O (opMmyse, NPUBOAUTH NPUMEPHI KBAIPATHUHBIX
(GyHKUIMN U3 pealbHOM KU3HH, PU3UKH, TEOMETPUH.

YucJioBbIe MOCJIE10BATEILHOCTH H IPOIPeCcCUH

Pacnio3HaBaTh apu(pMETHYECKYI0O M T'€OMETPHUYECKYIO) IPOTPECCHMH TPU Pas3HBIX CIIOCO0ax
3aJJaHMUS.

BBIMONHATE  BBIYMCICHHS C HCIOJIB30BaHMEM (GOpMyn N-ro  wieHa apu(PMETH4YecKoil u
reOMETPHYUECKOM MTPOTPECCUi, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh YICHBI MOCICIOBATEIIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATENIBHOCTAMH, B TOM YHCIE 3a7addl W3
peanbHOM JKHU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

Ne

1  Ywucna u Beluncnenus. PanyonanbHble yncia.
2  AnreOpanyeckue BbIPaKCHUS.

3 | YpaBHeHUS U HEPAaBEHCTBA.

4 | Koopaunatsl u rpaduxu. OyHKINH.

5  TloBropenue u 0000IICHNUE.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

TEMATHYECKOE IINIAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB
Bcero = KoHTpoJubHbIE

padoThI
25 1
27 1
20 1
24 1
6 1
102 5

KoJsnuyecTBo 4acoB

DJlIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

Bubnmoreka ITOK https://m.edsoo.ru/7f415b90
Bu6nmoreka ITOK https://m.edsoo.ru/7f415b90
Bu6nmoreka ITOK https://m.edsoo.ru/7f415b90
Bu6nmoreka IIOK https://m.edsoo.ru/7f415b90
Bu6nmoreka ITOK https://m.edsoo.ru/7f415b90

DJleKTpoHHbIe (LM (poBbIE)

Ne HaumenoBanue Ppa3aeioB U TEM IMIPOrpaMmMbl Beero KOHTpOJIBHI)Ie 06p330BaTeJIbele pecypebt
padoThI

1  Ywcna u Berunciienusi. KBagparHble KOpHH. 15 Bub6mnorexa LIOK https://m.edsoo.ru/7f417af8
2 | Ywucna u Beruncienus. CTeneHs ¢ HeIbIM ITI0Ka3aTeleM. 7 Bbu6mmoreka IIOK https://m.edsoo.ru/7f417af8
3  AnreOpawnueckue BoipaxeHHs. KBagpaTHBIN TpEXUIIEH. 5 1 Bub6mnorexa LIOK https://m.edsoo.ru/7f417af8
4  AnreOpamveckue BeIpakeHHs. Anredpamyeckast 1poob. 15 1 Bubnmorexa [{OK https:/m.edsoo.ru/7f417af8
5 | VYpaBHeHus u HepaBeHcTBa. KBajpaTHble ypaBHEHHUS. 15 1 Bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
6  VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHHH. 13 Bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
7  YpaBHeHus u HepaBeHCTBa. HepaBeHCTBa. 12 1 Bubnnorexa LIOK https://m.edsoo.ru/7f417af8
8  ®ynkuuu. OCHOBHBIE MOHATHS 5 Bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
9  ®ynkuuu. Yucnossle GyHKINUN 9 Bu6muoreka L{OK https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME U 06001IeHUE 6 1 Bu6motexa IIOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KosuvecTBo 4acoB
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KonTpoJabHbie JUIEKTPOHHRIE (LHPPOBHIC)
Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
1  Yucna u BeruucieHus. JleiicTBuTEIbHBIC YUCIA. 9 bub6mmoteka I{OK https://m.edso0.ru/7f419d08
2  VYpaBHEHHs U HEpaBEHCTBA. Y PaBHEHUS C OJHOM MEPEMEHHOM. 14 1 Bub6mnorexa LIOK https://m.edsoo.ru/7f419d08
3 | VYpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHHH. 14 1 Bubnmorexa LIOK https:/m.edsoo.ru/7f419d08
4  VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa. 16 1 Bubnmorexa LIOK https:/m.edsoo.ru/7f419d08
5 OYHKIUH. 16 1 Bbubnuoreka 1{OK https://m.edso0.ru/7f419d08
6 YucioBble MTOCIEN0BATEIILHOCTH. 15 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f419d08
7 | TloBTOopeHwue, 0000IICHUE, CHCTEMATH3AUs 3HAHUT 18 1 Bubmuotexa IIOK https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. AnreOpa: 7-i kimacc: 0a30BbIM YpOBEHB: y4eOHMK, 7 Kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. Temskockoro C.A.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

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

Maremartuka. AnreOpa: 9-i kimacc: 0a30BbI ypOBeHb: Y4eOHHK, 9 kiacc/ MakapbrueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; mom pen. Temskockoro C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

Marematuka. BeposiTHOCTh 1 cTatucTHKa: 7-9-€ Kiacchl: 0a30BBIi YpOBEHb: YUCOHUK: B
2 wacrsax, 7-9 wmaccel/ Beiconkmii W.P., fAmenko W.B.; monm pen. fAmenko U.B.,
AxkuuonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

Maremaruka. ['eomerpusi: 7-9-¢ kiaccel: 0a30BBId ypOBEHB: y4eOHHK, 7-9 Kiacchl/
Aranacsn JI.C., byry3zos B.®., Kagomues C.b. u apyrue, AkuuoHepHoe oOIIECTBO
«M3natenscTBO «IlpocBemenue»

METOAUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

Maremaruka. AnreOpa: 7-i kiacc: 0a30BBIi ypOBeHB: y4eOHHK, 7 Kiacc/ MakapbIieB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; nom pexn. Temskockoro C.A.,
AxunonepHoe obmectBo «M3narenscto «IIpocsemenue»

Maremaruka. Anre6pa: 8-if kiacc: 6a30BbI ypoBeHb: y4eOHHK, 8 kiacc/ MakapbrueB
I0O.H.,, Muumox H.I'., HemkxoB K.M. u npyrue; nmoxm pen. Temsaxosckoro C.A.,
AxunonepHoe obmectBo «M3narenscto «IIpocsemenue»

Marematuka. Anrebpa: 9-if kiacc: 6a30BbIH ypoBeHb: yueOHHK, 9 kiacc/ MakapbiueB
I0O.H., Muumox H.I'., HemkxoB K.M. u npyrue; nmoxm pen. Temsaxosckoro C.A.,
AxunonepHoe obmiectBo «M3narenberBo «lIpocsemienue»

Matemartuka. BeposiTHOCTh 1 cTaTucTHKa: 7-9-€ Kiacchl: 0a30BbIN YPOBEHb: YUEOHUK: B
2 yactax, 7-9 xnaccel/ Beiconkuit W.P., Smenxo W.B.; mox pen. Amenxko U.B.,
AxunonepHoe obmiectso «M3narenberBo «IIpocBemienue»

Maremaruka. ['eomerpus: 7-9-e kmaccel: 0a30BBI ypOBEHB: y4eOHHK, 7-9 Kiacchl/
Atanacsa JI.C., byry3oB B.®., Kagomrie C.b. u apyrue, AkumoHepHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
1. Bu6muoreka IIOKhttps://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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