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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBISETCS OAHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 0Opa30BaHMS: OHA
obecrieunBaeT U3YUYEHHUE JPYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-HAy4YHOro, TaK W
TYMAaHUTAPHOTO ITMKJIOB, €€ OCBOCHHME HEOOXOMUMO I MPOJOJKEHHUS OOpa3oBaHUS U B
NOBCEAHEBHON >ku3HU. Pa3Butue y o0O0yyarolmuxcsi Hay4YHBIX MPEACTAaBICHUA O
MPOUCXOXKJIEHUM M CYIIHOCTU alreOpandyecKux alcTpakiuii, crnocode OTpaxeHus
MaTeMaTUYeCKOW HayKOW SIBICGHHMH M TMPOIECCOB B TMPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM TIO3HAHWU W B TMPAKTHKE CIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTaliid B COBpeMEHHOM MudpoBoM obOmiecTBe. M3ydenue anreOpel obecrneunBaeT
pa3BUTHE YMEHHUS HaOmoAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, Tpeodyer
KPUTUYHOCTU MBIILJICHUSI, CTIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSA
U BBIBOJBI, (opMynupoBaTh yTBepxkaAcHus. OcBoeHHE Kypca anreOpsl 00ecreyuBaeT
Pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YalOIMUXCSA: OHU HCIOIB3YIOT JIEyKTUBHBIE U
WHIYKTUBHBIE pacCy X IAeHUs, 0000I1eHNe U KOHKPETU3alINI0, abCTparupoBaHue U aHAJIOTHIO.
OOyuenue anrebpe mpeanojaracT 3HAYUTEIBHBIH 00BEM CaMOCTOSITEIHLHON AEATETLHOCTU
00yyJaromuxcsi, MOITOMY CaMOCTOSITEIbHOE PpEIICHUE 3ajlady  SIBIAETCS pean3alueit
NESTETHHOCTHOTO MIPUHITUTIA O0YUICHHS.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmreOpa» Hjasi OCHOBHOTO OOIIEro
00pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTeIbHO-METOIMYeCKre JTUHUU: «Yucna u
BEIYHCIICHUS», « ANITeOpandecKue BRIPAKCHUS, «Y PaBHCHHSI U HEPABEHCTBA», « DyHKIIUN.
Kaxmas U3 3Tux conepkaTelbHO-METOAMYECKUX JIMHUNM Pa3BUBACTCS HAa MPOTSHKEHUM TPEX
JIET U3YUYEHHUS Kypca, B3aUMOJICUCTBYSI C APYTUMHU €r0 JUHUIMU. B X071€ n3yueHnus: yueOHOro
Kypca OOyYaromIMMCsi TMPUXOJIUTCS JIOTUYECKU PpaCCyXIaTh, HCIOIb30BATh TEOPETHUKO-
MHO>XECTBEHHBIM sI3bIK. B CBsSI3W ¢ 3TUM B mporpaMmy ydeOHOro Kypca «Amnredpay
BKJIIOYEHBI HEKOTOPbIE OCHOBBI JIOTMKH, MPEACTaBICHHBbIE BO BCEX OCHOBHBIX paszjienax
MaTEMaTUYECKOTO O0pa30BaHUS W CIOCOOCTBYIONIHE OBJIAJCHUIO OOYYaIOIIUMHKCS OCHOB
YHUBEPCAITBHOTO MaTeMaTHIECKOTO si3bIKa. Co/iepKaTeIbHON U CTPYKTYPHOM 0OCOOEHHOCTHIO
y4eOHOTO Kypca « AnreOpay sIBISICTCSl €0 HUHTEIPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucna W BBIYMCICHUS CIY>XUT OCHOBOW Uil JAJIbHEHIIETrOo
M3YUYEHUS] MATEMATUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIHNXCS JJOTUUECKOTO MBIILICHHUS,
GbOpMHpPOBAHUIO yMEHHUS TIOJNB30BAThCS ~ AITOPUTMAMH, a TaKXkKe MNPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [IJIsl MOBCEIHEBHOW >XU3HU. Pa3BuTHE MOHATHS O
YUCJIE HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS CBA3aHO C PAIMOHAIBHBIMH U
UPpaLMOHATIBHBIMHU YUCIaMH, (OPMUPOBAHUEM MPEJICTABICHUNA O JEHCTBUTEIHLHOM YHUCIIE.
3aBepIiieHne OCBOCHMS YMCIIOBOM JTMHUM OTHECEHO K CPeHEMY 00IeMy 00pa30BaHUIO.

Conepkanue JBYX alreOpandyecKux JUHUN — «AnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHHSI W  HEPaBEHCTBa»  CMOCOOCTBYeT (OPMHUPOBAHUIO Yy  OOyHaromuxcs
MaTEeMaTUYECKOro amnmapara, HeoOXOJUMOTO JJi PEIIeHUs 3ajlad MaTeMaTHKH, CMEXHBIX
NpeAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOIIero



oOpa3zoBaHusi y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT pPAIMOHAIBHBIX BBIPAKECHUH.
AnreOpa JeMOHCTpUpPYET 3HAUCHHME MATEeMAaTHKWM KaK fA3blKa JJis  TOCTPOCHUS
MaTEMaTHYECKUX MOJICJICH, ONMMUCAaHMs MPOIECCOB M SBJICHUN peanbHOro Mupa. B 3amaum
oOydeHus anreOpe BXOIAT TAKXKE JaTbHEHINEe Pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS,
HE0OXOMMOT0, B YaCTHOCTH, JJII OCBOCHUS Kypca MH(POPMATHUKH, ¥ OBJIAJICHNE HABBIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [I[peoOpazoBanre CUMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaKEHMS, CHIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTRY.

Copepxxanue (PyHKUMOHATBHO-TPAPUUYECKON JIMHUM HAILEIEHO Ha MOJy4YeHHUe
0o0yJaromuMuca 3HaHUA O (QYHKIMSAX KaK BaKHEWIEeW MaTeMaTUYeCKOW MOJEeIu IS
OTMICaHMS ¥ UCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SBJICHUA B TIPUPOJE U OOIIECTBE.
N3yuenne matepuana CHOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS YMEHHUS HCIOJIb30BaTh
paszNuYHbIe BBIPA3UTENIbHBIE CPEJCTBA SI3bIKa MAaTEMaTHUKU — CJIOBECHBIC, CUMBOJUYECKUE,
rpadudeckue, BHOCUT BKJIaa B (OpMHUpPOBaHWE TPEICTABICHWH O POJIM MAaTEMAaTHKH B
Pa3BUTHH [IUBUIM3AIIAN U KYJIbTYPHI.

CornacHo ydeOHOMY TuTaHy B 7-9 kjaccax u3ydaercs Y4eOHBIM Kypc «Amredpay,
KOTOPBIN BKJIIOUYAET CIIEAYIOIIME OCHOBHBIE pa3fienbl coaepxkaHus: «Uucna u BeIYUCICHUSY,
«Anredpanyeckue BoIpRKEHUS», « Y paBHEHUSI U HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcsa 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Henenmo), B 8 kinacce — 102 ygaca (3 gaca B Hezentwo), B 9 kinacce — 102 ygaca (3 gaca
B HEJICIIO).



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Yucnaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0] OT OJAHOU (HOPMBI 3amuCcH APoOeH k
apyroii. IloHATHE panMOHAIBPHOIO YHCIA, 3alHACh, CPAaBHEHHE, YNOPAIOYMBAHUE
palnMoHaNbHBIX uncen. ApudmMeTndeckue ACHCTBUS C PallMOHAIBHBIMHU 4HciamMu. Perienue
3a/1a4y U3 peaybHON MPaKTUKHU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM TOKa3aTeNIeM: OIpeiesieHre, MpeoOpa3oBaHue BhIPAXKEHUN Ha
OCHOBE OIIPEJENICHMS], 3aUCh O0NbIIKNX yncen. [IpoleHThl, 3auch NPOLUEHTOB B BUAE APOOU
U ApoOM B BUJE MPOLEHTOB. TpH OCHOBHBIE 3a/layd Ha IPOLIEHTHI, PEIIECHUE 3a1ad U3
pEAIbHOM ITPAKTUKHU.

[IpuMeHeHnE MPU3HAKOB JIETMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJbHBIX YHCE.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMas U oOpaTHasi NPONOPLUOHATIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[OIMyCTUMBbIE 3HAYEHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCHMOCTH MEXIy BEIWUYMHAMH B BHAE (DPOPMYJIBL
Boruucnennss mo ¢opmynam. IlpeoOpasoBanue OyKBEHHBIX BBIPAKEHHH, TOXIECTBEHHO
paBHbIE BBIpaXEHUS, ITpaBuiia MpeoOpa3oBaHus CYyMM U MPOU3BEACHUM, MIPABUIIA PACKPBITHS
CKOOOK U MPUBEAEHUS MOJJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYyPaJIbHBIM [OKA3aTEJIEM.

Opnowriensl W MHoOrowieHol. CreneHb MHorowieHa. ClOKE€HHE, BBIYUTAHUE,
YMHOXEHUE MHOTrOWICHOB. DOpMYyJbl COKpPAIEHHOTO YMHOXEHHS: KBaJpaT CYMMbI H
KBagpar paszHoctH. Popmylia pa3HOCTH KBaApaTtoB. Pa3nokeHWE MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHHE, KOpEHb  ypaBHEHHUS, TMpaBWia  MNpeoOpa3oBaHHUs  ypaBHEHUS,
PaBHOCHIIBHOCTh YPaBHEHUH.

JIuHelHoOe ypaBHEHHUE C OJHOW IEPEMEHHOW, YMCIIO KOPHEW JIMHEMHOIO YpPAaBHEHUS,
pelieHne JUMHEWHBIX ypaBHeHHW. COCTaBI€HUE YpaBHEHHM IO YCIOBMIO 3aaaud. Pemenue
TEKCTOBBIX 33]a4 C IOMOILBI YPABHEHHM.

JluneitHOe ypaBHEHHE C ABYMS NIEPEMEHHBIMU U ero rpaduk. CucrteMa IByX JIMHEHHBIX
ypaBHEHUH C JBYMSs MepEeMEHHBIMU. PerieHue cucteM ypaBHEHUM CIIOCOOOM IMOJCTAHOBKHU.
[IpuMeps! penieHust TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopannara Touku Ha npsMoi. UHCIIOBBIE NTPOMEKYTKU. PaccrosHue Mexay ABYMs
TOYKaMHU KOOPJUHATHOMW MPSIMOM.

[IpsimoyroisibHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opAMHATA TOYKH Ha
KOOpJIMHATHOM miiockocTu. [Ipumeps! rpadukos, 3agaHHbix popmynamu. Utenue rpadukos
peanbHbIX 3aBucuMocTeil. Ilonstue dynkuuun. I'paduk ¢ynkumu. CBoHcTBa (QyHKUHUM.



Jluneitnas ¢yHkmus, e€ rpaduk. ['padux ¢yskmum y = |X|. I'padudeckoe perienue
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHEWHBIX YPABHEHUM.
8 KIIACC

Yucaa v BIYMCICHUA

KBagpatueiii kopenp u3 umcna. [lonstue 00 uppamumonanbHOM uuncie. [lecaTunyHbie
NpUOIIKEHUST HpPAlMOHANBHBIX yrcen. CBoicTBa apu(PMETUUECKUX KBaJAPATHBIX KOPHEH u
UX OpUMEHEHHWE K MpeoOpa30BaHHUIO YHUCIOBBIX BBIPAKEHHMM W BBIYMCICHHSIM.
JlercTBUTENBHBIC YUCIIA.

Crenens ¢ uenbpIM NoKaszaTeneM u e€ ceorictBa. CTaHaapTHAs 3alKiCh YUCIA.

AnreOpandeckre BhIpaKeHUSIAJreOpanyeckne BbIpaKeHu st

KBagpaTHbIil TpEXUiieH, pa3i0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnrebOpandeckas npoOb. OCHOBHOE CBOWCTBO anreOpamueckoit npobu. CrioxeHue,
BbIUMTAaHUE, YMHOXKECHHE, JeJeHHe anreopandeckux apoOei. PanmoHanbHble BbIpaXeHUS U
UX NMpeoOpa3oBaHUE.

VYpaBHEHUs1 1 HEPaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBanpatHnoe ypaBHeHue, popmynia KOpHEW KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOJSAIIMXCS K JMHEWHBIM W KBajapaTHbIM. [Ipocteitmme apoOHO-
palMOHAJIbHBIE YPABHEHHS.

['padmyeckas uHTEpHIpETALMSI YPABHEHUH C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
YPaBHEHHU C IBYMs NEPEMEHHBIMU. [IprMepBl peleHuss CUCTEM HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 33J1au aareOpandeckuM CrocoooMm.

HucmoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NIEPEMEHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHelHbIE HEpaBEHCTBA C OAHOW mepeMeHHOW. CHucTeMbl
JIMHEMHBIX HEPABEHCTB C OJJHOU NEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOMacTh ONpENEIeHUS W MHOXKECTBO 3HAYEHUH (DYHKIIMH.
CrniocoObI 3a1aHust QYHKIMIMA.

I'padux Pynknuu. Urenue cBoiicTB QyHkuuu no e€ rpaduky. [Ipumepsl rpapukos
GyHKUMNA, OTpa)KarolUX peaibHbIE MPOIECCHI.

@OyHKINH, ONUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIHUOHATBEHBIE 3aBUCUMOCTH, UX
rpaduxn. Pyukuun Y = X2, Y = X3, y = VX, y=|x|. ['padusdeckoe percHue ypaBHEHHH 1
CHUCTEM YPAaBHECHUM.

9 KIIACC

Yucaa v BLIYUCICHUSA
PanonasnpbHbie  4ucia, UWppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JNeCATUYHbIE JIpoOU. MHOXECTBO JCHCTBUTENBHBIX YHCEI, JEUCTBUTEIbHBIC YHCIA Kak



OeCKOHEYHbIE JeCATHYHble ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU IIPSMOU.

CpaBHeHUE NEUCTBUTENbHBIX YHCEl, apu(PMETHUECKUE ACHCTBUS C IEUCTBUTEIbHBIMU
YUCJIAMU.

Pasmeprl 00BEKTOB OKPY’KAIOLIETO MHUPA, UIUTEIBHOCTh MPOLECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmx€HHOEe 3HAYEHHE BEIUYMHBI, TOUHOCTh NpHUOIIKeHUs. OKpyrjieHHuEe YHUCEll.
[IpuknIKa ¥ OLIEHKA pe3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUH, CBOIAAIIMXCS K JINHEMHBIM.

KBagpatnoe ypaBHeHue. PemeHnne ypaBHEHUN, CBOJSIIMXCS K  KBaJpPaTHBIM.
buksaapatHoe ypaBHeHue. [IpuMmepsl pelieHrus ypaBHEHUW TPEThEW UM YETBEPTOU CTEIICHEN
Pa3JI0KEHUEM HAa MHOKHUTEIH.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHHMU. PemeHune  TEKCTOBBIX — 3ajad
aNreOpandecKuM METOJIOM.

VYpaBHeHue ¢ IBYMsl IEpeMEHHBIMH U ero rpaduk. PerieHue cucteM ABYX JIMHEHMHBIX
YPaBHEHUN C JABYyMsl IIEPEMEHHBbIMU. PelieHue cucrteM AByX YpaBHEHHUH, OJTHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTeprpeTanusi CUCTEMbl YpaBHEHUIN
C ABYyMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 33/1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve NMHENHBIX HEPABEHCTB C OJHOM NEpeMEeHHOW. PemieHne cucreMm JIMHEHMHBIX
HEPaBEHCTB ¢ 0JIHOM nepemenHoi. KBanpaTHbeie HepaBeHCTBA. [ paduueckas narepnperaius
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagpatnunas ¢ynkmus, e€ rpadux m cBorictBa. [lapabGona, KOOpAMHATH BEPITMHBI
napaboJibl, 0Cb CHMMETPHH MapaldoIbl.

I'paduxu byuxumit: Y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X| , 1 ux cBoiicTaa.

Hucnossle nocienoBaTeIbHOCTUHHCI0BbIE MOCIEA0BATEILHOCTH U IPOIPECCUH

[TonsiTue  YMCIIOBOM  IIOCIENOBAaTEIBHOCTH.  3aJaHUE  IOCIEIOBATEIbHOCTH
peKyppeHTHO# dhopmyIioi u popmyIoit N-ro dieHa.

Apudpmernueckas U reoMerpuueckas mporpeccud. Dopmynsl  N-TO  4YieHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOTrPECCUIl, CYMMBI IEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(pMETUYECKOM M F€OMETPUYECKON MPOrpeccHil TOUKaMu Ha
KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIOHEHUMAIBHBINA POCT. CI0KHBIE MPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Auredopay
XapaKTEePU3YyIOTCS:

1) naTrpuoTHYEeCKOE BOCIIMTAHHE:

MPOSBICHUEM MHTEpPECa K NPOUUIOMY M HACTOAIIEMY POCCUHUCKOW MaTEMaTHKH,
LICHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSM POCCUMCKMX MaTEMaTUKOB U POCCHICKOMN
MAaTE€MaTH4YE€CKOM WIKOJIbI, K HCHOJIb30BAaHUIO ATHX JOCTHKEHHH B JPYrHX HaykKax M
NPUKJIATHBIX chepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEM TpakJaHWHA M pealu3allid €ro Ipas,
MpEACTaBICHUEM O MaTEMaTUYECKHUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP TPaKIaHCKOTO 0011ecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYyXJCHUI0O OSTHYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUW HAyKH, OCO3HAHMEM BAXHOCTH MOPAIbHO-3TUYECKUX MPUHUHUIIOB B
JIEATEIbHOCTU YUYEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE B PEIICHUU NMPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HAIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTHYECKOTO OOpa30BaHMs HA MPOTHKCHUH
BCEH JKM3HU JUIS YCICITHOW MPO(ECCHOHAIBHOM JIEITSIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHHM, 0CO3HAHHBIM BBIOOPOM U IMOCTPOCHUEM MHAUBUYyaTbHON TPACKTOPUU 00pa30BaHMUs
U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAJILHOMY M 3CTETHYECKOMY BOCIPHITHIO MaTEMAaTHUYCCKUX
OOBEKTOB, 3aJa4y, pEUICHUM, PpaCCyX IEHUW, YMEHHIO BHAETh MaTeMaTHYECKUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTAaIMel B JAESATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX MPEJCTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJLI M OOIIECTBA, TOHUMAaHUEM
MaTeMaTHYCCKOW HAyKH KaK c(epbl YeIOBEUSCKON IeATEeIbHOCTH, 3TAloB €€ Pa3BUTHS H
3HAYMMOCTH JJISl pPa3BUTUS  [MBWIM3AllMHU, OBJIQJICHUEM SI3IKOM MAaTE€MaTUKU |
MaTEMaTHYECKOW KYJbTYpOW KAaK CPEICTBOM MO3HAHUS MHPA, OBIAJCHHEM MNPOCTEHUIINMH
HaBBIKAMHU HCCJICJOBATEIILCKOM JICATEIILHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (POPMUPOBAHUE KYJBTYPHI 30POBbSI H
IMOLUMOHAIBLHOIO 0JIArOMOJIY YU :

TOTOBHOCTBIO TMPUMEHATh MATEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/I0POBBS,
BEJICHUS 3I0POBOTO 00pa3a KM3HHU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHM



U OT/IbIXa, peryJisapHas (pu3nyeckas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA pediiekcu,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa APYTroro 4eJIOBeKa;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

OpHEHTAlMEl Ha MPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHUH JJI pElIeHUs 3a/1a4d B 00J1acTh
COXPAHHOCTH OKpY’KaloIlleld cpeibl, TUIAHWPOBAHUSA MOCTYNKOB M OLIEHKH MX BO3MOXHBIX
NOCNEACTBUA i OKpY’)Karlollel  cpeibl, OCO3HAaHWEM IJI00aJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUs;

8) ananTanusa K U3MEHSIIOIMMCSH YCJIOBUSIM CONMAILHON U NMPUPOIHONM Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJOBHSIX HEOINPEAECNEHHOCTH, TMOBBHIIICHUIO YPOBHS
CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSATeIbHOCTh, B TOM UHCJIE YMEHHE YUUTHCS Y
IpyTUX JIOAeH, mpuoOperaTh B COBMECTHOM JAESITENbHOCTH HOBBIE 3HAHMS, HAaBBIKU U
KOMITIETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOJIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (HOpPMYIUPOBATH
UJIeH, TIOHATHUS, TUNIOTE3bl 00 OOBEKTaxX M SBICHUSX, B TOM UHCJIE PaHEEe HEM3BECTHBHIX,
OCO3HaBaTh JAe(PUUUTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CUTYallMIO0, BOCHPUHUMATh CTPECCOBYIO
CUTYaIlMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTHUPOBATh MPUHUMAEMBbIE PEIICHUS U
necTBus, HOPMYITHPOBATH U OIICHUBATh PUCKU U TIOCTEACTBUS, (HOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBble Jjoruyeckue AeiicTBUA:

e BBISBIATHh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOMICHUN MEXTy MOHATHUSAMHU, (HOPMYIUPOBATH ONPEACICHUS TIOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCUPUKAIIMU, OCHOBAHUSA IS
00001IIeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: yTBEPAUTEIbHBIE U
OTpUlIATENbHbIC, EIUHUYHBIC, YACTHBIEC U OOLIUE, YCIOBHBIE,

e BBISBISATh MAaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpPEYUS B
dakTax, MaHHBIX, HAOMIOMEHUSX W YTBEPKIACHUSAX, MpeJIaraTh KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUU;

e JI€JIaTh BBIBOJbI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3AKIIOUEHUM 110 aHAJIOTUH;

e pa3bupaTh JOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPXKIACHUU (MIpSAMBIE W OT
MPOTUBHOIO),  MPOBOJAUTH  CAMOCTOSATEIIBHO  HECJIOXKHBIE  JIOKAa3aTeIbCTBa
MaTEeMaTUYECKUX (PAKTOB, BBICTpAUBATh apryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKIACHUS;



BbIOMpaTh Croco0 pemieHus yueOHOM 3amaun (CpaBHHMBAaTh HECKOJIbKO BAapUAHTOB
pelieHus, BbIOMpaTh Hauboiee MNOAXOIAIIMM ¢ y4E€TOM  CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarTe/bLCKHeE TeiiCTBUSA.

WCIIOJIP30BaTh  BOMPOCHI  KaK  HCCIEJOBATEIIbCKUH  WHCTPYMEHT  IO3HAHUSA,
dbopMynupoBaTh  BOIPOCHI, dbukcupyromye  OpoTUBOpEYHe,  MpolJemy,
CaMOCTOATENIFHO yCTaHAaBIMBAaTh HMCKOMOE W JaHHOE, (POopMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOANTH MO CAMOCTOSITENIPHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIN KCIIEPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTrO
00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOON;

CaMOCTOATENbHO  (OpMyJIMpoBaTh O0OOOIIEHHS W BBIBOJALI MO pe3yJbTaTaM
NpOBEeAEHHOTO  HAONIOACHMS,  HMCCIEAOBaHUS,  OICHMBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIECca, a TakkKe BBIIBUTAThH
MIPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITHh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALINK, JaHHBIX, HEOOXOTUMBIX
IUTSL pELLICHUS 3a]1a4u;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHGOPMAIIHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEACTABIICHHUS;

BbIOMpaTh (QopMy mpeacTaBlieHus HHGOPMAIMK W WUIIOCTPUPOBATH pEIIaeMbie
3a/1a4ud CXeMaMHu, AuarpaMMaMu, UHOU rpadukoil ¥ uX KOMOUHAIMSIMU;

OIICHUBATh HAAEKHOCTh MH(POpPMAIIMU MO KPUTEPHUSM, MPEIJI0KEHHBIM YUUTEIIEM
WM COPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YYeOHbIe 1eiCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMU H
LEISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaTb IIOSCHEHUSA II0 XOJYy PpEIICHUS 3a7auH,
KOMMEHTHPOBATH I10Jy4EHHBIN PE3yJIbTaT;

B XoAe OOCyXIeHHUs 3aJaBaThb BONPOCHI MO CYIIECTBY O0OCYXIaeMOil TEMBI,
po0JieMbl, perraeMoil 3ajauu, BbICKa3bIBaTh UJIEH, HAllEJIEHHbIE HA IOUCK PELICHMUS,
CONOCTABJIATh CBOM CYXIEHUA C CYXKACHUSMH JPYyTHX YYAaCTHUKOB JIHAJIOTa,
oOHapyXMBaThb pa3IMYM€ MW CXOJACTBO TNO3ULUNA, B KOPPEKTHOU Qopme
(dbopMyIIHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

[IPEACTABIATh PE3yJbTaThl PELICHHUs 3aJayd, OKCIEPUMEHTa, HWCCIEI0BaHMUs,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS € Y4€TOM 3ajad
MPE3EHTAlMN U OCOOEHHOCTEN ayJUTOpUN;

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAWBUIyaIbHOM pabOThI
IIPU PEIIEHNUN YUYEeOHbIX MaTeMaTHUYECKHUX 3a/]1a4;



OPUHUMATh 1E€Jdb COBMECTHOW JESATENIbHOCTH, IUIAHUPOBATh OPTraHU3aIIUIO
COBMECTHOI paboThl, pacmpelnensTb BHUIbI PadOT, JOroBapUBaThCs, OOCYXKIaTh
MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBaThb B IPYNNOBbIX (QopMax paboTsl (0OCyxJeHus, OOMEH MHEHMSIMH,
MO3TOBbIE IITYPMbI U JPYTHE), BBIIOJHATH CBOIO YacTh pabOTHl U KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMHU YJIEHAMH KOMaH/[Ibl, OLIEHUBATh Ka4yeCTBO CBOETO BKIJIaJa
B 0OmMil MOpOAYKT MO KpUTEpHsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICUCTBUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATh IUIAH, AITOPUTM PELIEHUsS 3aAadd (WIH €ro 4acTh),
BbIOMpaTh Crnoco0 pemieHus ¢ Y4ETOM HMEIOLIUXCS PecypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOU MH(pOpPMALIUH.

CaMOKOHTpOJIb, AMOIHMOHAJIbHBbIN NHTEJIEKT:

BIaJeTh CHoco0aMy CaMOIIPOBEPKHM, CAMOKOHTPOJS Mpolecca U pe3yibTara
pelleHuss MaTeEMaTUYECKOH 3a1a4u;

NpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHb IpPU pEUICHUU 3a7ayH,
BHOCUTbH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pEe3yJibTaTa JEATEIbHOCTH IIOCTABIECHHOM LEIU U
YCIIOBUSIM, OOBACHATh NPUYUHBI JTOCTH)KEHUS WM HEIOCTHKEHUS 1LI€JU, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 kjacce OOy4aromUHCA TMOJYYUT CIEAYIONINE MPEIMETHBIC
pPE3YIbTaTHI:

Yucaa v BIYMCICHUA

BoInonHsTh, coyeTass yCTHbIE M MUCbMEHHBIE MPUEMBI, apuMeTHUUECKUE EUCTBUS C
palMOHAIBHBIMUA YUCIIAMH.

HaxonuTe 3Ha4Y€HMs] YHMCIOBBIX BBIPAXKEHUH, NPUMEHITh Pa3HOOOpa3HbIE CIOCOOBI H
Opu€MbI BBIYMCIECHUS 3HAUYEHUN JAPOOHBIX BBIPAKEHHM, COJAEpKAIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexoauTs OT OAHON (POPMBI 3aITUCH YHCEIT K IPYTroM (IpeoOpa3oBbIBaTh AECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUMBATH U YIIOPSAIOYMBATH PALlUOHAJIbHBIC YUCIIA.

OKpyrsTh yncna.



BpINOJNIHATE NOPUKUAKY H OLEHKY pe3yibTara BBIYMCICHUN, OLEHKY 3HAaYCHHU
YUCJIOBBIX BBIPAXKCHUN. BBINONHATE [OEUCTBUS CO CTENEHSMH C  HATypaJbHBIMU
MTOKA3aTEISAMH.

[IpuMeHATh IPU3HAKH IETMMOCTH, PA3JIOKEHNE HA MHOKHUTENH HATYPAJIbHBIX YHCEL.

Pemate mpakTHMKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOLICHUEM BEJIMYMH,
IIPONOPLHUOHAIIBHOCTBIO BEIWYUH, IPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS
3aJ1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AnredOpanvecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTMIO W CHUMBOJHUKY, NPUMEHSTh €€ B
IpolLecce OCBOEHUS y4eOHOro MaTepHalia.

Haxoauth 3HaueHus: OyKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

BoimonuaTe mpeoOpa3oBaHUs 1EJIOT0  BBIPAKEHHS B MHOTOWIEH IMPUBEICHUEM
N0JI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YyMHOKEHUE OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
OPUMEHATH (JOPMYJIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3aoKeHUE MHOTOWICHOB Ha MHOKHUTENH C IMOMOIIBIO BHIHECEHUS 3a
CKOOKM OOLIEro MHOXWTENS, TPYNNUPOBKU  CIaraémbix, MpUMEHEHUs  (Hopmys
COKPAILIEHHOI'0 YMHOXEHUS.

[IpumensaTe npeoOpa3oBaHUs MHOTOWIECHOB JMJIA PEIICHHsS pa3IWYyHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonb30oBaTh  CBOWCTBA  CTENEHEW €  HATypajJbHbBIMM  [OKAa3aTEIsAMU IS
npeoOpa3zoBaHus BHIPAKECHHI.

YpaBHeHUs U HEPABEHCTBA

Pemrats nuHEWHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSS MMPABWIIA MIEPEX0Aa OT
VCXOJHOTO YpPaBHEHHs K PaBHOCWIBHOMY eMmy. [IpoBepsATh, SBISETCS JIM YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckue METOIbl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupaTe mpuMepsl map 4yuces, SBISAIOMIMUXCA PEUICHUEM JIMHEHHOTO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMU.

Ctpoutrb B KOOpPAWHATHOM TIIJIOCKOCTH TpaduK JWHEHHOTO YpaBHEHUS C JBYMs
NEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemath cucTeMbl IBYX JUHEWHBIX YPAaBHEHUU C JBYMsI MEPEMEHHBIMHU, B TOM YHUCIIE
rpauyecku.

CocTaBisITh M pelIaTh JUHEWHOE YPAaBHEHHME WM CHCTEMY JIMHEWHBIX YPaBHEHUU I10
YCJIOBHIO 33Ja4¥, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYy4YEHHBIN
pe3yJibTar.

DyHKUNHA

N3o0paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HHTEpPBAJIbI, 3allMChIBATh YMCIIOBBIE IPOMEXYTKH Ha
are0panyecKkoM S3bIKE.



OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpJHUHATaM, CTPOUTh
rpaduku muHeHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucpiBaTh € TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY BeJIWYUHAMM:
CKOpPOCTb, BPEMS, PACCTOSHUE, 1IEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOJUTEIILHOCTD, BPEMS,
00bEM paboTHI.

HaxonuTe 3HaueHne QyHKIIMN MO 3HAYCHUIO €€ apryMeHTa.

[TonumaTts rpadudeckuit crocod MpeACTaBICHHS U aHaIn3a HHPOpMaIUU, U3BJIEKATh U
UHTEPIPETUPOBATH MH(POPMAIIUIO U3 TPAPUKOB PEAbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuyenus B 8 kiiacce 0OOy4aroIIMIiCs TOMYYUT CIEAYIOIIHME MPEIMETHbBIC
PE3YIBTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HaYallbHBIE MPEICTABICHUS O MHOXECTBE NEHCTBUTEIBHBIX YUCEN IS
CpaBHEHMS, OKPYTJICHUS U BBIYUCIECHUM, W300pakaTh NEWCTBUTEIBHBIE YMCIIa TOYKAMHU Ha
KOOPAVHATHOM IIPSMOM.

[IpumeHsaTh MOHATHE apU(PMETUYECKOTO KBaIpPAaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOpPHHM, HCHONB3YSd TpPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBINOJIHATH MPeoOpa3oBaHUs
BBIPAKEHUI, COAEPKAIIMNX KBAIPATHBIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO ACCATUYHBIX ApoOeh U
crernenent uncia 10.

AuiredOpanyecKue BhIPpaKeHUA

[IpumMeHsATh TOHSATHE CTENEHW C IEJIbIM IOKa3aTeJIeM, BBIMOJIHATH MpeoOpa3oOBaHUS
BBIPAKEHUI, COAEPKAIIMNX CTETIEHU C LEIbIM MOKA3aTEIEM.

BBINOMHATH TOXAECTBEHHBIC MTPeoOpa3oBaHUs pallMOHAIBLHBIX BBIPAKCHH Ha OCHOBE
MpaBuWI JEHCTBUI HAJl MHOTOYWIECHAMH U aJIreOpandecKUMu APOOSMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAKEHUM [JI pEIIEHUs pPa3jIMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHelHbIE, KBAIPATHBIE YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS, CBOISIIIIUECS
K HUM, CUCTEMBI ABYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

[IpoBOINUTH MPOCTENIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM UYHCIIE
C NMPUMEHEHHEM TIpapUUEeCKUX MpeACTaBiIeHUI (yCTaHaBIMBATh, UMEET JIU YPaBHEHUE WIIH
CHUCTEeMa YpaBHEHUU pelieHus, eClid UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauts OT cloBecHOU (OPMYJIHMPOBKHU 3a7ayu K €€ aireOpanyeckol MOAENH C
MOMOIIBIO COCTABJIEHUS YPABHEHUS WM CHUCTEMbl YypaBHEHHM, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4y MOJIYyYECHHBIN pe3yJIbTar.

[IpuMeHATh, CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMS, OIICHKH, pElaTh
JUHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHONW M HMX CHUCTEMBI, JlaBaTh TpaduUecKyro
WJUTIOCTPAIIMI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNHA



[fonnmath ¥ UCHONB30BaTh (PYHKIMOHAIbHBIE TMOHATHS U  SA3BIK  (TEPMUHBI,
CUMBOJINYECKUE O0O03HAUYEHUS), ONpPEAEATh 3HaUeHHE (QYHKIUHU 110 3HAUYEHUIO apryMEHTa,
onpeaeNnsITh CBOMCTBA (YHKLINHU 10 €€ rpaduKy.

Crpoutb rpapuku 3eMeHTapHbIX (YHKLIHA BUAA:

y = kiX, y = X2,y = x3,y = x|, ¥ = VX, OIHCBHIBaTb CBOIICTBA YHCIOBON (DYHKIHH 110 €&
rpaduky.

K kony oOyuenus B 9 kJacce OOydyaroUIMiiCs MONYYHUT CIEIYIOIIME IMPEeIMETHBIC
pe3yabTaThl:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

BemonHaTe apupmMeTnueckue JeHCTBUS ¢ pallMOHAIBHBIMU YMCIAMU, COYETasl YCTHBIE
Y IUCBMEHHBIE IIPUEMBI, BBITIOJIHATH BBIYMCIICHHS C HPPALMOHAIBHBIMY YHCIAMHU.

HaxonuTe 3HaueHHs] CTeleHedl C UeNbIMU [OKa3aTelsIMU W KOpHEH, BBIYMCIATH
3HAYEHUS] YUCIIOBBIX BBIPAXKEHUMH.

OKpyrasiTe NEHCTBUTEIBHBIE YMCIIA, BBIIOJHATH MPUKHUAKY pPE3yJbTaTa BBIYMCIICHUM,
OLICHKY YHCJIOBBIX BBIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIE YPAaBHEHHUs, YPAaBHEHUsS, CBOJLIMECS K HHM,
npocTenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pematp cucteMbl IBYyX JIMHEWHBIX YPABHEHHU C ABYMS IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBIISIETCS JIMHEHHBIM.

Pemarhs TekcToBble 3amaud aireOpandyeckuM CrocoOOM C TOMOIIBI0 COCTAaBJICHUS
YpaBHEHUS WM CUCTEMBI ABYX YPABHEHUH C IABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCJIE
C MpUMEHEHHEM TpaduyecKux MpelcTaBiIeHUN (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WU
CUCTEMa YpaBHEHUH PELIEHUs], €CJIU UMEET, TO CKOJIbKO, U TIpOYEe).

PemaTte nuHeiHble HEpPaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHE
HEPaBEHCTB Ha YKMCIIOBOM MPSIMOM, 3alMChIBaTh PEHIEHUE C TOMOLIBI0 CUMBOJIOB.

Pemate cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMbl HEPABEHCTB HA YHMCIOBOMN
IPSIMOIA, 3alIUCBHIBATh PEIIEHUE C TTIOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN Pa3IMYHbIX 3a7ady.

DyHKUNHA

Pacnio3HaBaTh (yHKUIMH HU3y4YEHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTUUYECKU PACIIONOKEHHE

Ha KOOPAMHATHOM TuT0CKOCTH rpadukoB ¢yHkimi Buga: Y = kx, y = kx + b, y = k/x, y = ax2
+bx + ¢,y =x3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHII KOIPPHUIINCHTOB, OIHCHIBATH
CBOMCTBA (DYHKIIHIA.

Crpoutb u n300pakaTb CXeMaTUYECKH rpauKu KBAIPATUUHBIX (DYHKIUH, OMUCHIBAThH
CBOMCTBA KBaJAPaTUYHBIX (PYHKIIMI MO UX rpadukam.



Pacno3naBath KkBaZpaTuuHylo GYHKIUIO 10 ¢opMyle, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIBHOCTH U IPOrPecCH

Pacrio3HaBaTh apu(pMETHUYECKYI0O U TIE€OMETPUYECKYIO IPOrPECCHM TMpU Pa3HbIX
crocobax 3a7aHusl.

BBINOMHATE BBIUKCIEHUS C UCHOJIb30BaHUEM (HOpMYI N-ro uieHa apupMeTHYecKon U
F€OMETPUYECKON NPOTrPeCCUil, CyYMMbI MIEPBBIX N YJICHOB.

N300paxarh WieHbl OCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN MJIOCKOCTH.

PemaTte 3amauu, CBA3aHHBIE C YKMCIOBBIMHU IOCIIEOBATEIbHOCTSMH, B TOM YHCIIE
3aJ1a4M U3 peaIbHOM KU3HHU (C UCIOJIb30BAaHUEM KaJbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUI).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

KounuectBo yacos JIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoabsnbsie IIpakTnueckmue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Yucna u BerunciaeHus. PalinoHanbHbIC bubmuoreka [JOK
25 1
qucIia https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
AJTCOPAMNICCKHE BLIPIKCHIA 2 1 https://m.edsoo.ru/7f415b90
bubmoreka [JOK
¥ PaBHCHHS 1 HEPABEHCTBA 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
. 1
Koopunarer u rpaguu. Gynxim 24 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
TosToperne n 06obmenne 0 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 5 0


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KonuyectBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3e/ioB U TeM uu¢poBbIe
Ne i/m P Konrtpoubnbsie IIpakTnueckue (1upp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
bu6nmoreka [JOK
1 Uucna n Beruncnenus. KpagpatHele KOpHH 15 https:/m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTEIeHb ¢ LEIbIM 7 bu6nuoreka [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpandyecKkue BhIPaKEHUSI. 5 1 bubanorexa [JOK
KBanpaTHslil TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHHUS. 15 1 bubmmorexa [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnnorexa [HOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHust 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) .
8 YHKUHH. OCHOBHBIE IOHATHS > https://m.eds00.ru/7f417af8
bubmuoreka [JOK
) 4
o yHKUH. THCIOBEIC PyHKLAN o https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
1 I1 1
0 OBTOpCHNE 1 0bobmeHHe 6 https://m.edsoo.ru/7f417af8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KVIACC

KonuyectBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/m P Konrtposbnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI
pecypcsl
Yucna u BeruucieHus. JeiicTBUTENbHbIE 9 bubnuorexa [JOK
qyucia https://m.eds00.ru/7f419d08
VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJHOU IEpEeMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubnunorexa LIOK
.H 1 1
VYpaBHeHUs 1 HepaBeHCcTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
Dy 16 L https://m.edso0o.ru/7f419d08
bubmnoreka [JOK
YucIioBBIE IMOCIIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 18 1 bu6mmoreka [IOK
3HAHUHI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 102 6


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