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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBAsieTCS OJHUM M3 OMOPHBIX KypPCOB OCHOBHOT'O 0OIIEro 00pa3oBaHUs:
OHa o0ecreynBaeT M3y4YeHUe APYruX TUCHUIUINH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOIUMO ISl MPOAOIKEHUST 00pa30BaHUs U B
MOBCEAHEBHON KM3HHM. Pa3BuTHe y O0OYyYalolmMXCs HAY4YHBIX TMPEJICTaBICHUN O
IPOUCXOXKIECHUN W CYIIHOCTH anreOpamdeckux aOCTpakiuii, crmocode OTpakKeHUs
MaTEMaTUYECKOM HAyKOHl SBJIEHUHA M NPOLECCOB B MPUPOJE U OOLIECTBE, POJIU
MaTEMaTUYECKOI0 MOJEIMPOBAHUS B HAyYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBIILICHUS, HEOOXOIUMBIX IS
ajanTalyy B COBpeMeHHOM HH(ppoBoM obmiecTBe. M3yueHue anreOpsl oOecrieunBacT
pa3BUTHE yMeHUsi HaOII0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTA MBIIIUICHHS], CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JICHCTBUSI W BBIBOIBI, (OpMYyIUpoBaTh yTBepxkaeHus. OcBoeHHE Kypca aireOpbl
o0ecreuynBaeT pa3BUTUE JIOTMYECKOIO MBIIIIEHUS OOYYaroIIMXCsA: OHHM HMCIOJIb3YIOT
NEyKTUBHBIE W HWHIYKTUBHBIE pacCyXACHUs, O0O0O0OIIEHHNE U KOHKPETU3AIHIO,
a0cTparupoBanue u aHaioruto. OOyueHuwe anreOpe MpearnonaraeT 3HAYUTEIIbHBIN
00BEM CaMOCTOSITENIbHOM JAESTENIbHOCTH OOYyYaronuxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABJISIeTCs peaju3aluen 1eaTeIbHOCTHOTO MPUHIIUIIA 00YUYEHUSI.

B cTpykType mporpammbl yueOHOTO Kypca «AmnreOpay» Ajii OCHOBHOTO OOIIETO
oOpa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COJEpP>KATEIbHO-METOANYECKUE JIMHUM:
«HYucna U BBIUMCICHUS», «AireOpanyeckue BbIpaXeHUs», «YpPaBHEHUS U
HepaBeHCTBa», «PyHkuum». Kaxnas u3 3TuX coaep aTelbHO-METOAMYECKUX JTUHUN
pa3BUBAETCsl Ha MPOTHKEHUHU TPEX JIET M3YUCHHS Kypca, B3aUMOJICUCTBYS C JPYyTUMHU
ero JuHUsSMU. B xome wu3yueHus ydeOHOro Kypca oOydYarouumcs MPUXOIUTCS
JIOTUYECKU PACCY’KJaTh, MCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN 53bIK. B CcBs3M ¢
ATUM B IIPOrpamMmy y4eOHOT0 Kypca «Aredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
IPEJICTaBIICHHBIE BO BCEX OCHOBHBIX pa3eiax MaTeMaTHYeCKOTO OOpa3oBaHUS U
CIOCOOCTBYIOLIME OBJIAJICHUIO oOyyJaronmucs OCHOB YHUBEPCAIBHOTO
MaTeMaTHU4ecKoro s3bika. CoaepKaTenbHOM M CTPYKTYPHOHM OCOOEHHOCTHIO yueOHOTO
Kypca « AnreOpay sIBJISIETCS €0 HUHTEIPUPOBAHHBIN XapaKTep.

Conepsxanue TUHUM «YucIa U BBIYUCICHUS) CIYKUT OCHOBOMW IS JalbHEHIIEro
U3YYEHUS] MAaTEeMAaTHKH, CIOCOOCTBYET PAa3BUTHIO Y O0OyYarolmuxcsi JOTHYECKOTO
MBIIIJIEHUSI, (POPMUPOBAHUIO yMEHHUS TMOJH30BATHCS AJITOPUTMaMHU, a TaKkKe
NPUOOPETEHUIO TMPAKTHUYECKMX HABBIKOB, HEOOXOIMMBIX [JIsi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTHe MOHATHSA O YUCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI CBSI3aHO C
paIMOHAIBHBIMA U HUPPAITMOHATLHBIMU YUCIIaMH, (JOPMUPOBAHUEM MPEACTABICHUMN O
JNEUCTBUTEIBLHOM 4YHCJE. 3aBeplICHHE OCBOEHHUS UWCIOBOM JIMHUUM OTHECEHO K
cpeaHemMy oOieMy 00pa30BaHMUIO.

ConepxaHue OBYX alreOpanyecKux JMHUN — «Anredpandeckue BBIPAKEHUS» U
«YpaBHEHHS W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyYaIOIIUXCS



MaTEMaTUYECKOTO arapara, HEOOXOIMMOTO I PpEMIeHUs 3a7ad MAaTeMAaTHKH,
CMEXHBIX TPEIMETOB W TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/mad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusl y4eOHbId Marepuan TPYNIUPYETCS BOKPYr palUOHAIbHBIX
BEIpOKCHUNA. AnreOpa JIEMOHCTPUPYET 3HAUCHHUE MAaTEMaTHKH Kak s3bIKa IS
MOCTPOEHUSI MAaTeMAaTHUYECKUX MOJIEJIeH, OMUCaHUs MPOLECCOB U SBJICHUM pearbHOTO
mupa. B 3amaum  oOyuenus anrebpe BXOAST TaKXKe JajibHEWIee pa3BUTHE
QITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOAMMOT0, B YacCTHOCTH, JIJII OCBOCHHS Kypca
uH(OPMATHKHU, ¥ OBJIaJICHIE HAaBbIKAMU JIETyKTUBHBIX paccyxneHui. [IpeobpazoBanue
CUMBOJBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOpaXEHWsS, CIIOCOOHOCTEH K
MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxanne (yHKIIMOHATBHO-TpaUUECKOW JMHUU HAIEJICHO Ha IOJIYYCHHE
oOy4YaronMMuUCs 3HaAHUM O (QYHKUIMSIX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJEeNH st
ONMHCAHUS W HCCIEJOBAaHUS PA3HOOOpPA3HBIX IPOLIECCOB M SIBJICHUW B MPUPOAEC U
oOmiectBe. M3ydenne marepuana crocoOCTBYeT Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHHS
UCIIOJIb30BaTh PA3JIMUHbIC BBIPA3UTEIIbHBIC CPEJICTBA SA3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKUE, TpaduuecKue, BHOCUT BKJIAJ B (POpMUPOBAHUE TIPEICTABICHUN O POJITU
MaTEMAaTUKH B Pa3BUTUU ITUBUIIU3AINHA U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7—9 Kilaccax u3ydaercs y4eOHbIM Kypc «Anredpay,
KOTOpPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fenbl cojepxkanus: «Yuciaa u
BBIUMCIICHUSD», «AJNTreOpanvyeckue BBIPAXKEHUS», «YPABHEHUS U HEPaBEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebnoro kypca «Anredpa» orsogautcst 306 gacos: B 7 kiacce — 102
yaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102
yaca (3 yaca B HEJIEIH0).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYHCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSATHUYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroil. IloHsTMe palnMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHCTBUSA C
palMOHAIBHBIMU 4YnciaamMu. PemeHue 3aaad U3 peaybHOW NMPAKTUKU HA 4YacTH, HA
JTpoOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejeM: OINpeJelieHne, IpeoOdpa3oBaHue
BBIPQXXCHHUI HA OCHOBE OIpe/IeICHHs], 3auCh 00NbIINX uncen. [IpomnenTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PpA3JO0KEHHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHClIe TmpsMas ©  oOpaTHas
IIPONIOPLHUOHAIIBHOCTH.

AJiredpanvecKkue BbIPpaKeHUS

[IepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEPEMEHHOM. JlomycTrmble
3HAYECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
bopmybl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUs, MpaBuia MpeoOpa3oBaHUsl CYMM U
IPOU3BEJICHUH, NTpaBUIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYyPaJIbHBIM IOKA3aTEJIEM.

Opnouwnrensl 1 MHOTOWIEHBI. CTreneHp MHOrowieHa. CioKeHue, BBIYNTAHUE,
YMHOXXEHHE MHOIOWICHOB. MOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBajpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOI'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja NpeoOpa3oBaHUsl YypaBHEHUS,
PAaBHOCWJIBHOCTb YPABHEHUH.

JluHeniHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pEUICHUE JIMHEWHbIX ypaBHEHUH. CocTaBl€HUE YypaBHEHUU IO
YCJIOBHIO 3a7ja4M. PenieHre TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHU.

JIuneliHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByX
JIMHENHBIX ypaBHEHUN C JABYMs I€pEeMEHHBIMH. PellleHHe cucTeM ypaBHEHUMU



crnocoboM moACTaHOBKH. [IpuMepsl pelmieHus TEKCTOBBIX 3a7ad C IOMOIIBIO
CHCTEM ypPaBHEHUM.

DOyHKIUN

Koopaunara Touku Ha npsimoil. UucioBele mpoMexyTKU. PaccTosiHue Mexay
JBYMsI TOUKaMHU KOOPJAUHATHOU MPSIMOM.

[TpsimoyronbHasi cuctema kKoopauHaT, ocu Oxu Oy. AGciucca U opJuHAaTa
TOYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaAMHU.
Yrenue rpadukoB peanbHbiX 3aBucumoctedl. llonarue ¢ynkuuu. I'paduk
¢ynxun. CoiictBa Qpynkuwmii. Jluneitnas ynkuwus, e€ rpaduk. I'padux pyHKum
y = |x|. I'paduueckoe perieHre JHUHEWHBIX YPAaBHEHUH MU CHUCTEM JIMHEWHBIX
YPaBHECHUU.

8 KUIACC

Yuciaa 1 BIYMCICHUSA

KBaapatubiii kopeHb u3 uucna. [loHsiTue 00 uUppalMOHAILHOM YHCIIE.
Jecsatuunble TpUOIMKEHUST UppalMOHAIbHBIX yncen. CBoilcTBa apuMeTHUEeCKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IIPE0OPa30BAHNUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYHCIICHUSAM. [IefICTBUTEIBHBIEC YNCTIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM U €€ cporictBa. CTaHAapTHAS 3alUCh YHACIA.

AnreOpandeckre BhIpaKCHUSIAJredpandyeckne BbIpasKeHus

KBagpaTHeii  TpEXwieH, pa3oKEHWE KBAaJPAaTHOIO TpEXWIEHA Ha
MHOXHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CrnoxeHue, BbIUUTAHUE, YMHOXKEHHME, JI€JICHHE anreopandyeckux ApoOei.
PanmonanbHble BbIpaKEHUS U UX IPeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHeHMM, CBOASAIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[TpocTeitmue npoOHO-parIiOHaIbHBIE YPAaBHEHUSI.

['pacduueckass unTEpHpeTalvs YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHENHBIX YpaBHEHUH C JByMs IlepeMeHHbIMU. llpumepbl pemeHus cucreM
HEJIMHENHBIX YPABHEHUM C IByMs [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1au alredpanyeckKuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpAaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMUPYHKIUU



[lonsatue Qynkuun. OOIaCTh ONPEACICHUS W MHOXECTBO 3HAYCHUM
¢bynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux ¢ynkumuu. YUrenune coilcTB ¢yHkuuu no e€ rpaduxy. Ilpumepsr
rpadukoB GyHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

@OyHKIMU, OMNUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOIMOPLHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pellIeHHE YPABHEHUN U CUCTEM YPABHECHUIM.

9 KUIIACC

Yuciia 1 BBIYUCTICHUSA

PanmonansHble yucia, UppalMoOHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEYHbIE
JecsTUUHbIe ApoOu. MHOXKECTBO EHCTBUTENbHBIX YHCEI, IeHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUYHBbIE JAecATUYHbIe apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKJ1y MHO>KECTBOM JEHCTBUTEIIBHBIX YACEN U KOOPAUHATHOM MTPSMOIL.

CpaBHEeHUE JIEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBHBIMU YU CIIAMHU.

Pa3zmepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIMTEIBHOCTh IPOIIECCOB B
OKPYKaroLleM MUpe.

[TpubnmxénHoe 3HAaYCHNE BEIIMYMHBI, TOYHOCTh puOImxKeHuss. OKpyrieHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BBIUYNCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemenne ypaBHEeHUM, CBOISIIUXCSA K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaApaTHBIM.
bukBagpatHoe ypaBHeHue. [Iprumepbl pelieHUs ypaBHEHUN TPEThEW M YETBEPTOMU
CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIU.

Pemenne npoOHO-palnMOHaNBHBIX ypaBHEHHU. PeleHue TEKCTOBBIX 3aaad
are0panyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUN C IByMSI [IEPEMEHHBIMU.

Perienre TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBangpaTHele HepaBEeHCTBA.
I'padmueckass WHTEpHpeTanys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU



KBanparnunas Qynkums, e€ rpadux u cBoiictBa. [lapaGona, koopauHaThl
BEPIIMHBI TaPadOoJIbl, 0Cb CUMMETPHUH 1Mapa0OJIbI.

Ipadukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOWCTBA.

UucnoBele  nocienoBaTelbHOCTUUHCHOBBIE  MOCAEI0BATEIBHOCTH M
NPorpeccuu

[ToHsiTHE YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I10CIEN0BATEIBHOCTH
PEKyppPEeHTHOM (popMyIoit u HOpMyIIOH #-TO YiIeHa.

ApudmeTrnueckas U reoMerpuueckas mnporpeccur. @OpMyibl zn-TO 4jIeHA
apuPMETUUECKON U T€OMETPUUYECKON MTPOTrPECCUil, CYMMBI IIEPBBIX # YJIEHOB.

N3o0paxkeHne ujieHOB aprU(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHUUAIBHBIA POCT.
Cno>XHbI€ NPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA I[TPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl  ydyeOHOro Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) naTpuoTHYECKOEe BOCIIMTAHHUE:

IIPOSIBJICHUEM HHTEPECA K NPOLUIOMY M HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTUXKEHUSIM  POCCHMCKHX
MAaTEMAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
TOCTIKCHHN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakJlaHWHA U pealiu3allii ero
npaB, TMPEICTAaBICHUEM O MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUMN, MPOIEAYpP TPAKIAHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYX ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUUW HAyKH, OCO3HAHHWEM BaXHOCTH
MOPaJIbHO-3TUUECKUX TPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
o0pa3oBaHMsl HA MPOTSHKEHUM BCEH >KU3HU Ui YCHEHTHOW MpogecCuOoHaIbHON
NESTETPHOCTH W PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIbHON TPACKTOPUU 00OPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeT4ecKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K  OMOILMOHAIBHOMY H  3CTETHUUYECKOMY  BOCHPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pEUICHUH, pacCyX IACHUH, YMEHHIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaluel B JEATEIbHOCTHU HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
NpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKa, PUPOJIbI U
o0l11lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeloBeYeCKOU
NEATEIbHOCTH, 3TAallOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl PA3BUTHUSL LIMBUJIA3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM



IIO3HAHUS MHPA, OBJAJCHHUEM IMPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJIbTYPbl 310pPOBbS U
IMOLMOHAJIBLHOIO 0JIaronoayYms:

TOTOBHOCTBIO IPUMEHATh MAaTeMaTHUYECKUE 3HAHUA B HMHTEpecax CBOEro
30pOBbs, BEIEHUS  370pOBOro  obpa3a KU3HU  (310pOBOE  MUTaHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pE(ICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTALlMEH HAa IPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM Ul PELICHMs 3a7ad
B 00JJaCTH COXPAaHHOCTH OKpY>Karolled cpebl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKM MX BO3MOXKHBIX IIOCJIEICTBUHM Ul OKPYKAIOLIEH Cpeibl, OCO3HAHUEM
r1100aJbHOr0 XapakTepa 3KOJOTHYEeCKUX MPOo0JieM U MyTel UX peleHus;

8) ajanTanus K M3MEHSIIOUMIUMCSH YCJOBHSM COLNMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, IMOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO EATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUThCA y JAPYTHX JIOfEH, MpuoOperaTh B COBMECTHOM AESTEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIBITA IPYTHX;

HEOOXOJUMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
dbopMyIupOBaTh UJIEH, TOHATHS, TUTIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATD
CTPECCOBYIO CHUTYallMI0 KakK BbBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAEMble pEIIeHUs U ACHCTBUSA, (OPMYIMPOBATH M OLIEHUBATh PUCKH U
HOCJEeACTBUSL, (HOPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jiornvyeckue aeicTBUA:

e BBUBJISITh MU XaPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOIICHUN MEXIY MOHATUIMHU, (OpMyIUpOBaThH
ONpPEACICHUS] TOHATUH, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh MW  TPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €IWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHBIE;

BBISIBIISITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
npotuBopeursi B (akTax, HaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npemsiaraTh ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HWCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTUyecKux (aKkToOB, BBICTpAUBATh APrYMEHTAIIMIO, IPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHNUS,
BBIOMpATh CrOco0 perieHus ydeOHOM 3amadyu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HawboJee MOAXOMANINN ¢ y4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciienoBarebCKue 1eHCTBUA:

HCIIOJIB30BATh BOTIPOCHI KaK WCCIIEIOBATEILCKHN MHCTPYMEHT MO3HAHUS,
dbopMyIIMpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MpodIemMy,
CaMOCTOATENLHO YCTAaHABIIMBAaTh MCKOMOE U JaHHOE, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE,

MPOBOJIUTh 1O CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN
DKCIICPUMEHT,  HEOOJIBIIOE  HWCCIAEAOBAaHWE IO  yCTAHOBIICHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXy cOOO0M;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIECHUS U BBIBOABI TI0 pe3yjIbTaTaM
NPOBEAEHHOTO HAOJIOICHHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE MPOIECCa, a TaKKE BBIIBUTATh
MIPEATIOIO0KEHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh W HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHHUS 3a/a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM MPEICTABICHHUS,

BBIOMpaTh GopMy TMpeACTaBiICHUS HWH(POpMAIMM U WLIIOCTPUPOBATH
pemiaemMble 3aJadyd CXE€MaMH, JuarpaMMaMH, WHOM Trpaukoid U HX
KOMOHMHAIIMSIMHU;



OLIEHMWBATh HAAEKHOCTh WMH(OOPMALUKA TO KPUTEPHUSIM, MPEITI0KECHHBIM
YUHUTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁHbIe I[eﬁCTBHH:

BOCIPUHUMATh U  (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMU OOIIEHHUS, SICHO, TOUHO, IPAMOTHO BbIpa)kaTb CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7aun, KOMMEHTUPOBATh MOJYYeHHbIN pe3yibTar;

B X0JI¢ 0OCYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJIEH, HAIICJICHHbBIE HAa TIOUCK
peIlIeHus, COMOCTABIAThH CBOM CYXIEHHUS C CYXICHUSIMU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jInyMe U CXOJCTBO IO3MIMM, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHHUS;
OPEJCTaBIsITh  pEe3yJNbTaThl  pEeHIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJICIOBAHMsI,  TPOEKTa,  CaMOCTOATENHbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAUU U OCOOEHHOCTEN ayUTOpUH;
NOHMMAaTh W HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBUIYAIbHON palbOThl TpU pEIIeHWH YUeOHBIX MaTeMaTUYeCKUX
3ajaq;

IPUHUMATh LEJIb COBMECTHON JESATENIbHOCTH, IUIAHUPOBATh OPraHU3aLUIo
COBMECTHOI paboThl, pacmpelneisTb BUAbl padOT, J1OroBapUBAThCH,
00CyXKIaTh TPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TpPYNNOBBIX ¢GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBl W JApPYyTHE), BBIMOJIHATH CBOK YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHS
Camoopranusanus:

CaMOCTOSITEJIHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUs 3aJadyu (WU €ro
4acTh), BBIOUpaATh CMOCOO pEelIeHUs C YY4ETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapHAaHThI PELICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

BJIaACTb criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpoHecCa H
pe3yJibTaTta pCIICHHA MaTEeMaTHU4YE€CKOM 3aJa4u,



e MPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH PELICHUHU
3a/1a4d, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YyJIbTATa ACATEIBHOCTU IIOCTABICHHOU LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTHIKEHUS WM HEJOCTUKEHUS LIEIH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

NNPEIAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 Kjacce OOyYAOMIMICS TOIYYHUT CIETYIOIINE
MPEeIMETHBIC PE3YyJIbTATHI:

Yucia 1 BBIYMCICHUSA

BrimonasaTh, codyeTass yCTHBIE W TUCHMEHHBIE TPHUEMBI, apUPMETHICCKUC
JEUCTBUS C PaIlMOHAILHBIMU YMCIIAMH.

HaxonuTe 3HA4YCHHWS YHUCIIOBBIX BBIPAKCHHH, NMPUMEHSITH pPa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH.

[lepexoauTh OT 0AHOW (HOPMBI 3aMMKMCH YUCEN K APYyrod (mpeoOpa3oBBIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JECATUUHYIO APOOB).

CpaBHUBATh M YIIOPSIOYMBATH PAITIOHALHBIC YHCIIA.

OKpyrisaTh yucia.

BhINONHATE MPUKUIIKY U OLIEHKY pe3yJibTaTa BHIYUCICHUH, OLICHKY 3HaYEHUN
YHCJIOBBIX BbIpQXCHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMH C HATypaJbHBIMHU
MOKA3aTeIIMH.

[IpumeHsATh  TpPU3HAKK  JETUMOCTH, pa3IOKEHHE Ha  MHOXKUTEIHU
HATypaJbHBIX YHCEIL.

PemaTth TpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHUEM
BCJIMYMH, MPOTMOPIMOHAIBHOCTHIO BEJIHMYMH, NPOLCHTAMH, WHTEPIPETUPOBATH
pe3yibTaThl pelleHUs 3a7a4y ¢ YYETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanvecKkue BbIPaKeHUSA

Hcnonb3oBaTh anreOpandecKkyio TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B IpoIecce OCBOCHMS yU4eOHOTO MaTepuaa.

HaxomuTe 3HaueHUS OyKBEHHBIX BBIPOKCHHM TPH 3aJlaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHusT — LETOTO  BBIPAXKEHHUS B MHOTOYJICH
PUBEIACHUEM TOJIOOHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK.



BoIimonHATe yMHOXXEHHE OJHOYJICHAa Ha MHOTOYWIEH M MHOTOYIeHa Ha
MHOTOYJICH, TPUMEHSITh (POPMYJIBI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOXKUTEIM C MOMOILBIO
BBIHECEHHS 32 CKOOKM OOIIEr0 MHOXUTENs, TPYNIHUPOBKU  CIaraéMsix,
IpUMEHEHUs (HOPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumenaTs npeoOpa3oBaHKsi MHOTOUYICHOB JUIsl pELICHHs pa3IMYHbIX 3ajad
U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpPaJIbHBIMHU MOKA3aTeISIMH IS
peoOpa3oBaHUs BRIPAKCHUM.

YpaBHeHNs U HEPaBeHCTBa

Pemarp nuHeiHblE ypaBHEHHUS C OAHOM IEPEMEHHOM, NMPHUMEHss IMpaBUIIa
Iepexo/ia OT UCXOJHOTO YPAaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTs, sBisercs
JIM YUCJIO KOPHEM ypaBHEHHUSI.

[TpumensTh rpadudecKkre METOIbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.

[TonGupate mnpumepbl Mmap 4YHCEN, SBIAIOMIMXCS PEIICHUEM JUHEHHOTro
yYpaBHEHUS C IBYMs NTEPEMEHHBIMHU.

CTpouTh B KOOPIWHATHOW TMJIOCKOCTH TpaduK JIMHEWHOTO YypaBHEHHUS C
IBYMsI TNE€PEMEHHBIMH, MOJb3YsACh TIpaUKOM, NPUBOJUTH IMPUMEPHI PEIICHUS
yYpaBHEHUS.

Pemarb cuctemsl JByX JTUHEHHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMH, B TOM
qucie rpaduIecKu.

CocraBisiTh M pemaTrh JHUHEMHOE YPaBHEHHWE WM CUCTEMY JIMHEMHBIX
YpaBHEHHUH TIO YCIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3aJ1a4il TIOJy4eHHbIN Pe3yJIbTaT.

DyHKUUHA

N300paxarh Ha KOOPJAUHATHON PSIMOM TOYKH, COOTBETCTBYIOILNE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBaJbl, 3alIMChIBATh YHNCIOBBIE POMEXYTKU Ha
anreOpanveckoM SI3bIKE.

OTmeuaTh B KOOPIMHATHOW IUIOCKOCTH TOYKH MO 33aJaHHBIM KOOPAHHATAM,
CTpOUTh Irpaduku AMHEHHBIX QyHKIMI. CTpouTh rpaduk GQyHKIMH Yy = |X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTD,
IPOU3BOJUTENBHOCTb, BpEMs, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid cmocod MpeACTaBICHHUS W aHalu3a WHOOopmaiuwu,
U3BIIEKAaTh U HMHTEPIPETUPOBATH HMHPOPMAIIHIO U3 TPAPUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.



K xoHmy oOyuenus B 8 KkJjacce OOyYarOIIMICS TONYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonb30BaTh HavalbHbBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIbHBIX
Yucell JUIsi CPAaBHEHUSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300pakaTh JACHUCTBUTEIbHbBIC
Yyyciia TOYKaMH Ha KOOPAUHATHOM ITPSIMOM.

[TpumensaTe moHsATHE apuPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHBIE KOPHH, WCIIOJNB3YS TPH HEOOXOJUMOCTH KaIbKYJISTOP, BBHITIOTHSATH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKAIIUX KBagpaTHbIE KOPHU, HCIOJb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIbIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AnreOpanveckue BbIPaKeHUSA

[IpuMeHAT, NOHATHE CTENEHH C LEIbIM I[O0KA3aTelIeM, BBIIOJHATH
peoOpa3oBaHus BEIPAXKEHHM, COIEPIKAIUX CTENIEHH C LEIbIM TTOKA3aTEIIEM.

BrInonHATh TOXAECTBEHHBbIE MPEeOOpa30BaHUsl PALMOHAIBHBIX BbIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNre0pandyecKuMu ApoosiMu.

PackitanpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM IJIs1 pEUICHUST PAa3IMYHbIX 3a/1a4 U3
MAaTEMAaTHKH, CMEXKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHbIEC, KBAaJpaTHbIE YPABHECHUS W PAllMOHAJIbHBIC YpPaBHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI ABYX YPABHEHUU C JIByMS IEPEMECHHBIMU.

[IpoBOaNUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUuecKuX Npe/ICTaBleHU (yCTaHaBIMBaTh, UMEET
JY ypaBHEHUE WM CHUCTEMA ypPaBHEHUU DPELICHMS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crmoBecHO (GOPMYIUPOBKH 3amadu K e€ anreOpandeckoin
MOZENM C IIOMOLIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPAaBHEHH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3yJbTAaT.

[IpuMeHATP CBOMCTBA YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH,
peuaTh JMHEUHbIE HEPAaBEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, JABaTh
rpauuecKky0 WUTIOCTPALMIO MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPAaBEHCTB.

DOyHKUUHA

[ToHnmaTh ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TOHATHUS W S3BIK (TEPMUHBI,
CUMBOJIMUECKHUE O003HAYEHUs), ONPENECTATh 3HAUCHUE (PYHKIMU MO 3HAYCHUIO
aprymMeHTa, OlpeaesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.



CtpouTts rpaduKu dIeMEeHTapHBIX (PYHKIMIA BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIICBIBaTb CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydarOIIMICS TOJYYHUT CIETYIOIINE
IPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYMCICHUSA

CpaBHUBATH U YIIOPSJOUYMBATH PALIMOHAIIbHBIE U UPPALMOHAIbHBIE YHCIIA.

BoimonusaTe  apudmeTnueckue JEHCTBUS C PAMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE M IIMCBMEHHbBIE IPUEMBI, BBIIOJHATh BBIYMCICHHUS C
UpPpaLMOHATBHBIMU YHCIAMHU.

HaxomuTe 3HaueHus cTeneHed ¢ LENbIMU IOKa3aTelsiMU M KOPHEM,
BBIYUCIIATH 3HAYEHUSI YUCIIOBBIX BBIPAKECHUIA.

OKpyIJisiTh IEUCTBUTEIBHBIE YHWCJA, BBINOJIHATh MNPUKHUAKY pe3yJbTara
BBIUNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUU.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHEiiHbIE W KBaJApaTHbIE YPAaBHEHHMs, YPABHEHUS, CBOMSIIMECS K
HUM, IPOCTENIINE APOOHO-PAIMOHANIbHBIE YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YpPAaBHEHHMH C ABYMS NEPEMEHHBIMH U
CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JINHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aNreOpanvyeckuM CIOCOOOM €  IOMOIIBIO
COCTaBJICHUS YPABHEHUS UIIM CUCTEMBI JIBYX YPABHEHUM C IByMs] IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCICTOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHHUEM TrpaduuecKuX MpeCTaBIeHUH (yCTaHABINBATh, UIMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemate nuHelHbIE HEPABEHCTBA, KBAaJApPAaTHBIE HEPABEHCTBA, W300pa’kaTh
pelIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C IMOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl JUMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCBhIBAaTh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKUUHA

Pacnio3naBate (yHKIIMM u3ydeHHBIX BHAOB. [loKa3pIBaTh CXEeMaTHYECKU
pacroioKeHNE Ha KOOPJAMHATHON TUIOCKOCTU TpadukoB dyHKIUN BUna: y = kx,
=kx+b y=ki y=ax2 + bx + ¢ y=1x3 y=1\x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUH KO3 (PUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIUA.



Ctpouth W HM300pa)KaTh CXEMATUYECKU TPAPHUKU KBaJAPATHUHBIX (PYHKIIHIA,
OIMHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIIUH MO UX rpaduxam.

Pacno3HaBaTh KBaapaTnuHyr0 QYHKIUIO 10 GopMylie, TPUBOIUTH TIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPUU.

YucioBble MOCT€10BATEIHLHOCTH U POrpeccun

Pacnio3naBaTh apu(MeTHdyecKyl0 U TE€OMETPUYECKYI) MPOTPECCHH MpH
Pa3HBIX CIOCcO0ax 3a/aHus.

BoImonmHAT,  BBIYMCICHUS C HWCHOJIb30BaHWEM (OpMya n-ro ujieHa
apu(PMETHUECKOI U T€OMETPUUYECKON ITPOTrPECCUil, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkarh WIEHBI MOCIEIOBATEIFHOCTH TOYKAMU Ha KOOPIWHATHOU
IUIOCKOCTH.

Pemarp 3amauM, CBSI3aHHBIE C YUCIIOBBIMM IOCJIEIOBATEIBHOCTSAMHU, B TOM
quCclie 33Ja4d U3 pealbHON JKU3HH (C MCIOJIb30BAHUEM KaJbKYJIATOPA, LIUPPOBHIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne Kosan4yecTBo 4acoB
JICKTPOHHBIE
HaumeHoBaHue
(uudgposbie)
I | Ppa3iejioB H TEM Koutpoabnsl | IIpakTHyecku
Bcero o0pa3oBaTe/ibHbIE
/| mporpamMmbI e padoThI e padoThI
0 pecypchl
Bbubnuoreka [JOK
Ywucia v BEIYUCIICHHUS.
25 1 https://m.edsoo.ru/7f415b9
PanmonanpHbIC Ynca 0
AnreOpanueckue bubnmorera [OK
27 1 https://m.edsoo.ru/7f415b9
BBIPKCHUS 0
bu6mmoreka [IOK
YpaBHeHUA U
20 1 https://m.edsoo.ru/7f415b9
HEPaBEHCTBA 0
Bbu6nuoreka [JOK
Koopaunatsl u
24 1 https://m.edsoo.ru/7f415b9
rpaduku. OyHKIIN 0
bubmuoreka [JOK
IToBTOpEHME M
6 1 https://m.edsoo.ru/7f415b9
000011IeH1E 0
OBUIEE KOJIMYECTBO
YACOB IIO 102 5 0
I[TPOI'PAMME




8 KVIACC

Ne KoaunuecTBo yacos
JICKTPOHHBIE
HaumenoBanue
(un¢posbie)
I | Ppa3iejoB H TEM Koutpoubnbl | IIpakTHyecku
Bcero o0pa3oBaTe/ibHbIE
/ | mporpamMmmslI € padoTbI € padoThI
pecypcsl
n
Bbubnuoreka [JOK
Yucna v BBIYUCIICHMUS.
1 15 https://m.edsoo.ru/7f417af
KBanpatnbie KopHU g
Uucna v BBIYUCTICHUS. bubmuorexa [JOK
2 CreneHs C HelbIM 7 https://m.edsoo.ru/7f417af
MOKa3aTelIeM 8
Anrebpanueckue bubanorexa [JOK
3 BBIPAKCHMUS. 5 1 https://m.edsoo.ru/7f417af
KBanpaTHbiii TpEXUicH 8
AnrebOpanueckue bubnmoreka [IOK
4 BBIPAYKEHHUSI. 15 1 https://m.edsoo.ru/7f417af
AunreGpandeckas qpo0b 8
YpaBHeHus u
bubmuoreka [JOK
HEPaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417af
KBagpartusie 2
ypaBHEHUSA B
YpaBHeHus u bubanorexka [JOK
6 HepaBeHCTBa. CHCTEMBI 13 https://m.edsoo.ru/7f417af
ypaBHEHUI 8




YpaBHeHus u bubanorexka [JOK
7 HEpPaBEHCTBA. 12 https://m.edsoo.ru/7f417af
Hepasencrsa 8
Oyukiuu. OCHOBHbBIE Bubmorexa [JOK
8 5 https://m.edsoo.ru/7f417af
MMOHATHUS g
@ynknuu. Ynucnossle bubmorexa HOK
9 9 https://m.edsoo.ru/7f417af
byHKIIH 2
bu6mmoreka [IOK
IToBTOpEHME U
10 6 https://m.edsoo.ru/7f417af
00o001enue 2
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOIT'PAMME




9 KJIACC

Ne KoaunuyectBo yacos
JICKTPOHHBIE
n| HaummeHoBaHMe pa3ieiioB U (uu¢posbie)
KoHTpoabH IIpakTHYeck
/| TeM mMporpaMmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
n pecypcsbl
Bbubnuoreka [JOK
Yucia v BBIYUCIICHMUS.
1 . 9 https://m.edso0.ru/7f419
JlelicTBUTENbHBIC YNCIIA
dog
VYpaBHEHMS U HEPABEHCTBA. bubmuoreka [IOK
2 VYpaBHEeHUs ¢ OHON 14 1 https://m.edsoo.ru/7f419
MEPEMEHHOMN dos
bubmmorexa [JOK
YpaBHEHHUs 1 HEPABEHCTBA.
3 . 14 1 https://m.edsoo.ru/7f419
CucreMbl ypaBHEHHI
dog
bubmmorexa [JOK
YpaBHEHHsI 1 HEPABEHCTBA.
4 16 1 https://m.edsoo.ru/7f419
HepasenctBa
do8
bu6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
do8
bu6mmoreka [IOK
Yucnoseie
6 15 1 https://m.edsoo.ru/7f419
NOCJIEA0BATEIBHOCTH
dog
[ToBTOpeHnue, 06001IeHNE, bubmorexa LIOK
7 . 18 1 https://m.edsoo.ru/7f419
cUCTeMaTHU3alusl 3HaHUH
do8
OBIIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOIO
MPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

* Martematuka. Anredpa: 7-it kinacc: 6a30BbIi ypoBeHb: yueOHHK, 7 Kjacc/ Makapbiues
10.H., Munmiok H.I'., HemikoB K.W1. u apyrue; nox pea. TensikoBckoro C.A.,
AxnuonepHoe odmectBo «M3aarensctBo «IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Anrebpa. KontponbsHo-usmepurenbubie Mmatepuaisl. JI.LW. Mapteimosa. M3aatenbcTBo
«BAKO»

Anrebpa. Metoauueckue peKkoMeH1aluu. 7 Ki1acc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

y4u py
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