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IMNOACHHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETo
o0pa3oBaHUs: OHA 00eCTIeYnBaAET U3YUECHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYyHOTO, TaK M TyMaHUTApHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromumxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKIACHUM M CYLIHOCTH alreOpanyecKux
abcTpakimii, cnocode OTpaKeHHUs MaTEMAaTUYECKON HayKOM SIBICHUM U MPOIECCOB
B NpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOEIMPOBAHHUA B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
Y KayeCTB MBIILIECHUS, HEOOXOAUMBIX JJIsl afalTali B COBPEMEHHOM LU(POBOM
obuiectBe. M3ydyenme anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUsS HaOII0JaTh,
CpPaBHMBAaTh, HAaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBILLUICHHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCMCTBHS M BBIBOBI,
(dopMmynupoBath yTBepkKAeHU. OCBOEHUE Kypca anreopbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHU MCHOJIb3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE PACcCYykIEHUs, 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue U
aHanoruto. OOydenwe anreOpe  mpeamojiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pellIeHne 3a1a4 SBISETCS peaau3anueil 1e1TelIbHOCTHOTO MPUHIIMIIA 00YYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay i1t OCHOBHOTO OOIIETo
o0pa30BaHHs OCHOBHOE MECTO 3aHHMMAIOT COJAEPKATEIBbHO-METOINYECKUE JTMHUU:
«Yucna ¥ BBIYUCICHUSN», «ANreOpandeckue BBIPAKECHUSD, «YpaBHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxpas U3 3TUX coJep’KaTelbHO-METOJUYECKUX
JIMHUM pa3BUBACTCS Ha MPOTHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOACHUCTBY C
JPYTUMHU €ro JuHusSMU. B xome wu3ydeHus ydeOHOro Kypca oOydaroumumcs
OPUXOAUTCS JOTHYECKU PACCYKJaTh, MUCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B CBsI3M C 3TUM B mporpamMmy ydeOHOro Kypca «ANredpa» BKIHOYECHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fesax
MaTEMaTUYECKOro 00pa30BaHUs U CHOCOOCTBYIOLIME OBJIAJICHUIO O0YYaIOIIMMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTrhyeckoro si3bika. CoJepxarenbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISIETCS  €ro
WUHTEIPUPOBAHHBIA XapakTep.

Copepxanne nuHUM «Yuciia W BBIYMCICHHSD CIYKUT OCHOBOW JUIS
JaNbHEHIIEero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUSI MOJIb30BATHCSA AITOPUTMAMHU, a
TaK)X€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
CBS3aHO C palMOHAJIBHBIMM M UPPALMOHAIBHBIMU YHCIAMHU, (HOPMUPOBAHHEM



MPEACTaBICHUN O JEHCTBUTEIHHOM YUCIE. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTMHUU
OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

CopeprkaHnue AByX anreOpandecKux JIMHUA — « AJITeOpandecKre BhIPAKEHUSD
u «YpaBHCHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOMTUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJI PEelieHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U IPAKTUKO-OPUECHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3zoBaHus y4eOHBIN MaTepuall TPYNIUPYETCsS BOKPYT pallMOHAIbHBIX
BEIpOKCHUHA. AjreOpa JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTUKH KakK s3bIKa JIJIS
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJIECH, OMHMCAHWs TPOIECCOB W  SBJICHUUN
peanpHOTO MUpa. B 3amaun oOy4yeHus anredpe BXOAAT TakKe NadbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHSI, HEOOXOUMOT0, B YACTHOCTH, JIJI1 OCBOEHUS Kypca
uHQOpPMATUKK, U  OBJIAJICHHE HAaBBIKAMU  JIEAYKTUBHBIX  PacCCY>KICHUMH.
[IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPAKECHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRY.

Coneprxanve QyHKIIMOHAIBHO-TpaQUUEeCKON JIMHUK HAIEICHO Ha TOJIyYCHHE
OOy4YaromMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEH MaTEeMaTHYECKON MOJeNH
JUTSI OTUCAHUS M HCCIISIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUHA B TIPUPOJIC U
obuiecTBe. 3yueHnne marepuana crnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCS YMEHUS
WCIIOJIB30BaTh PA3IMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (opmupoBaHme
MPEICTABIICHUI O POJIM MaTeMaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYpPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcsl Y4eOHBIH Kypce
«Anrebpa», KOTOPBIM BKIIOUYACT CJCAYIONIMEC OCHOBHBIC Pa3leibl COICPIKAHMUS:
«Yucna u BBIUKCICHUSN», «ANTeOpandecKue BBIPAKCHUSN», «YPaBHCHUS W
HEpaBEHCTBa», « DyHKIIUI.

Ha uzydenue yue6HOro Kypca «Anredpa» oroaurcsa 340 yacos: B 7 kiacce —
136 yacoB (4 vaca B Heler0, OJUH Yac j1o0aieH 3a cueT YOVY), B 8 kiracce — 102
yaca (3 yaca B Hezeno), B 9 kimacce — 102 yaca (3 yaca B HEZIEIHO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, EPEXOA OT OJHON (OpMBbI 3amUCU
npobeit k apyroil. IloHaTwe panMOHaIBLHOTO YHCA, 3alUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMYA YMcliamMu. PelieHue 3agad u3 peaJibHOM NMPaKTHKWA Ha 4acTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeleM: OIpelesieHue, NpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONpPENENeHus, 3auch O0NbIIKX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33J]aul Ha
MPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON PAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PeanpHbie  3aBUCMMOCTH, B TOM 4HCIEe TpsiMas ©W  oOparHas
MPONOPLUHUOHAIIBHOCTH.

AnreOpanveckue BbIpaKeHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3HA4YEHMS NepeMeHHbIX. [IpencraBienne 3aBHCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmysl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAKESHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBECHUS MOAOOHBIX ClIaraeMblX.

CBONCTBA CTENEHU C HATYPAIbHBIM MMOKA3aTEIEM.

OpnnowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. Cino)KeHue, BBIYUTAaHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBAAPAT CYMMBI
Y KBaJpat pa3zHocTu. @opmyia pa3HOCTH KBaAPATOB. Pa3noxkeHrne MHOrOYJIEHOB HA
MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHMS, NpaBWia MpeoOpa3OBaHUS ypaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHMS, PELIEHUE JINHEUHBIX YpaBHEHUI. COCTaBICEHUE YPABHEHU IO YCIIOBUIO
3amaun. Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHU.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVMHEUHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
croco0oM MoAcTaHOBKU. [IpuMephl pelieHust TEKCTOBBIX 3a/1a4 C MOMOIIbIO CUCTEM
YPaBHEHH.

DyHKUMHA



Koopannara Touku Ha npsiMmo. UnciioBele MPOMEXKYTKU. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOM.

[TpsimoyrosibHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOYKH Ha KOOPJAMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMocteil. [lonstue pynkun. I'papuk Gynkunu.
CaoiictBa (pynkiuii. Jluneitnas ¢pyukuus, e€ rpaduk. ['paduk dyskiuu y = |X|.
['paduyeckoe perieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KIIACC

Yucia 1 BIYMCICHUSA

KBagpatHbiii kopeHb U3 uwucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUS HppalMOHANIbHBIX yncen. CBolicTBa apu(pMEeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPeoOpa30BaHUI0 YHCIOBBIX BBIPAXKEHUMN
Y BBIYUCIIEHUSAM. [[eliCTBUTEIbHBIE YUCIIA.

CreneHb ¢ LeabIM ITOKa3aTeNneM U €€ cBolicTBa. CTaHAapTHAS 3alKCh YNACIA.

AJiredpanveckue BbIpaKeHUs

KBazapaTHblil TpEXUIIEH, pa3ioKeHHE KBAAPATHOIO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpanveckoil apoOwu.
CnoxxeHue, BBIUMTAHHME, YMHOXKEHHE, JEJIEHHe anredpandeckux JapoOei.
PanronanbHbIe BbIpaXKeHUS M UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpartHoe ypaBHeHue, hopMmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM M KBaJpPaTHBIM.
[TpocTeitmine 1poOHO-palIOHATIbHBIE YPAaBHEHUSI.

['paduueckas maTEpHpeTalrs YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JUHENHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. llpumepbl pemeHus cucreMm
HEJIMHEHHBIX YPABHEHHUM C TBYMS IEPEMEHHBIMHU.

PeliieHre TEKCTOBBIX 3aJ1au aaredpandeckKuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JIMHEHBIX HEPABEHCTB C OJHOUN EPEMEHHOM.

DyHKUMHA

[Tonstue pynkuuu. OOIacTh ONpeAeieHUs U MHOKECTBO 3HAUEHUIN (PYHKIUY.
CrniocoObI 3a1anust QyHKIIHIA.

I'padpux ¢ynkuuu. YUrenue cpoiicTB ¢yHkuuu 1no €€ rpaduxy. IIpumeps
rpaduKoB GyHKINMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.



@OyHKIMK, ONMUCHIBAOIINME TMPSMYI0 H OOpPaTHYIO TMPOHOPIIHOHATbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkumn Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUN.

9 KJIACC

Yucaa 1 BBIYMCICHUA

PanmionasipHbIe ynca, UppallMOHAIBHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHbIEC ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE eCATUYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIy MHOXECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJAUHATHOM MIPSIMOU.

CpaBHeHUE [IEUCTBUTENBbHBIX YHCEN, Aapu(pMETHYeCKue JEHUCTBUS C
JIEUCTBUTEILHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAlOLIEro MHpA, IMTEIBHOCTh IPOLIECCOB B
OKPYXKarOIIEM MUDE.

[TpubnnxEnHoe 3HAaUeHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyTiieHe
yucen. [Ipuknaka u oleHka pe3yabTaToB BHIUYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHEHHM, CBOMSIIMXCA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Iprmepbl penieHuss ypaBHEHUN TPEThEW U YETBEPTOMU
CTENEHEN Pa3I0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelleHne TEKCTOBBIX 3ajad
aNreOpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl TIEpEeMEHHBIMH M ero Tpaduk. PermeHune cuctem aByx
JIMHEVHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemieHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepemMeHHOW. KBaaparHele HepaBeHCTBa.
['paduueckass wuHTEpnpeTanyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JByMs
MIEPEMEHHBIMU.

DyHKIUU

KBagpatuunas ¢ysnkuusa, e€ rpadpuk u cBoiictBa. Ilapabona, koopauHaThl
BEPUIMHBI TapaboJIbl, 0OCh CUMMETPHUHU MapadoJIbl.

I'padukn byrxmmit: y = kx, y = kx + b, y =k/x, y =x3,y =X, y = |X| , u ux
CBOMCTBA.

YucaoBble M0CJI€10BATEILHOCTH M MPOIrPECCHH



[loHsiTHE 4YHKCIIOBOM NOCHENOBATEIBLHOCTU. 3aJaHUE IOCIEIOBATEIBHOCTH
pekyppeHTHOH (hopmyoit u popmyiioit N-ro uieHa.

Apudmernueckass U reoMmerpuueckass mporpeccud. @opmysibl N-ro ujieHa
apuPMETUIECKON U T€OMETPUUECKON MTPOTPECCHl, CYMMBI MEPBBIX N YJICHOB.

N3o0pakeHne YiIeHOB apu(PMETUUECKONM M TIeOMETPUYECKOW MPOrpeccuit

TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHEHUIHUAIbHBIN POCT.
Cno>XHbl€ NPOLIECHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKkTepU3yIOTC:

1) naTpuoTHYECKOEe BOCIIMTAHHUE:

IIPOSIBJICHMEM HHTEpPEca K [POLUIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTHMXKEHUSAM  POCCHHUCKUX
MAaTE€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIDKEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PEeaM3allK €ro
npaB, MPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (yHKIHOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SABJICHUH, MPOIEAYp TPaKIAHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C IMPAKTUYECKUM IPUMEHEHUEM JOCTM)KCHUN HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a1ad
MAaTeMaTH4YEeCKOW HAIIPAaBJIECHHOCTH, OCO3HAHUEM BAXHOCTHU MaTEMaTUYECKOIO
oOpa30oBaHUsd Ha MPOTSHKEHUM BCEW KM3HM IS yCHEIHON NpodeccruoHaIbHOM
NEATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUyAIbHON TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCThIO K SMOLMOHAJIBHOMY M O3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHUH, YMEHUIO BUAETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpPUEHTAallUEX B JEIATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEUYECKOU
JEATENBHOCTH, 3TaNlOB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LWBUJIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKU U MaT€MaTUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSI H
IMOLMOHAJIBLHOI0 0/1arONOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKHWE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl,  BEJIEHHS  3J0pOBOro oOpa3a JKW3HM  (310POBOE  IUTAHUE,
COAJIAaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOTo e MpaBa JAPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpHEHTAIMEN HA TPUMEHEHNE MAaTEMAaTUUECKUX 3HAHUM JUUIS PEIICHUS 3a/1a4 B
00JaCTH COXPaHHOCTH OKPYXKaroLIEH Cpe/ibl, IUIIaHUPOBAHMS ITIOCTYIKOB U OLEHKH
UX BO3MOYKHBIX MOCJEACTBUI AJIs1 OKPYXKAIOIIEeH cpefibl, 0OCOZHAHUEM INI00ATbHOTO
XapakTepa SKOJIOTMYECKUX MpoOJIeM U MyTel UX pelleHus;

8) ajanTanus K M3MEHSIOMUMCH YCJOBHAM COLUMAJIbHON U NMPUPOJIHOM
Cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEOIPENECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAeH, MpuoOperaTh B COBMECTHOM JESITENIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHHW, B TOM YHUCIE
(bopMyIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTE!, IUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYID  CHUTYAllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0O KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAaeMble pPELIEHUS U JAEUCTBUA, (OPMYJIUPOBAaTH U OLICHUBATH PUCKH U

MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbBTATHBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyecKkue 1efMcTBUA:

e BBIIBIITH U XaPAaKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUN MEXIy MNOHATHUAMH, (POPMYJIUPOBATH
ONpEJeNeHUs]  MOHSATUM, YCTAHABIMBATH  CYIIECTBEHHBIA  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUA Uil OOOOIIEHHS M CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (QOPMYJIUPOBaTH U NPeoOpPa3OBBIBATh  CYKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOUIME,
YCIIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTUBOpeYHsl B (akTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS BBISIBIICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEYHIA,
JIeNIaTh BBIBOJABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHHH 110 aHATIOTUH;
pa30upaTh 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUHN (TMPSIMbBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIILHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBATh APTYMCHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus ydeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMPATh Hauboyiee MOAXOMSAIMUNA ¢ YUETOM
CaMOCTOSITEITLHO BBIJICICHHBIX KPUTEPHUER).

ba3oBbie uccien0BaTe/IbCKUE JAelCTBUS.

MCITOJIB30BaTh BOTPOCKHI KaK MCCIIENOBATEIHLCKAA WHCTPYMEHT ITO3HAHMSI,
bopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, MpodIemy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UITUIO, MHCHHUC;

MPOBOJIUTh TI0 CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY HECIOXHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE NCCEAOBAHME IO YCTAHOBICHUIO 0COOCHHOCTEH
MaTeMaTHIECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOIH;
CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJBI MO Pe3yJibTaTaM
MPOBEACHHOTO HAOJIONECHUS, WCCIACAOBAHMS, OICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAKXKE BBHIJIBUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMaIUH, JTaHHBIX,
HEOOXOJAMMBIX JJIs1 PELICHMS 3a]aUH;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHHUS;

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAMM U HWILIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMH, JAuarpaMMaMy, HHOM Tpadukod Hu UX
KOMOHMHAIINSIMHU;

OLIEHMBaTh HAAEKHOCTh WH(GOPMALMU TO KPUTEPUSM, MPEII0KEHHBIM
YUUTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCJIsAMHA O6HIGHI/I$I, SCHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M IMMCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOJy PELICHHUS
3aJja4i, KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbI, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALICIICHHBIE HA IIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3jindle M CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  OKCIEpPUMEHTa,
UCCJIEI0BAHMSI, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh OPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Npe3eHTALUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOM U MHUBUY aJIbHOU
paboThI IPU PEIIEHNU YYEOHbIX MaTeMaTHUECKHX 3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOTrOBapUBaThCA,
00CyXKIaTh IPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHmoBbIX (opmax pabotsl (0oOcyxaeHus, oOMeH
MHEHUSAMH, MO3TOBBIE IUTYPMBI U JIPYTHUE), BHITOIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHPOBAaTH CBOM JACHCTBUS C JAPYIMMH WICHAMH KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOAITEJILHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJadu (WIH €ro
4acTh), BBIOUpATh CIOCOO pemieHus ¢ y4€TOM UMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIAJETh CIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJISA IpoLiEcca U pe3yabTaTa
peleHns MaTeMaTUIECKOM 3a1auu;

MIPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a49H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh HMPUYUHBI JOCTUKEHHSI WM HEAOCTMXKCHUS LIETH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYArOMIMICS TONYYHUT CIETYIOIIHNE
MIPEAMETHBIE PE3YIbTATHI:

Yucjia 1 BBIYUCTICHUSA

BrITIONTHATH, cOYeTass YCTHBIE W MHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JNEUCTBUS C PallMOHATbHBIMU YUCIAMU.

HaxonuTe 3Ha4YeHHWS YHUCIIOBBIX BBIPAKEHUW, MPUMEHATH Pa3sHOOOpa3HBbIC
CHOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYCHHUIN TPOOHBIX BBIPAXKEHUHM, COIEpPKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTs OT ofHON (HOPMBI 3aMMHCH YUCEN K APYrod (mpeoOpa3oBBIBATH
JECSTUUHYIO IpOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHECYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAJOUYMBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJIsTh yucnHa.

BBINOMHATh TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HaUYCHUM
YUCJIOBBIX BBIPAKCHHUU. BBIMOIHATE ACHCTBHUS CO CTENEHSIMH C HATypajJbHBIMU
MOKA3aTEISAMH.

[TpuMeHsATh MPU3HAKHU IETUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATYPaIbHBIX
YHCEJL.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 33a4 C y4ETOM OTPAHMYEHHI, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJsire0panvecKue BbIPaKeHUs!

Hcnonp30BaTh alreOpandecKyro TEPMUHOJIOTHIO M CHMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKECHUNW TPHU 3aJaHHBIX 3HAYCHHSX
NepPEeMEHHBIX.

BoInosiHATh MpeoOpa3oBaHus LEIOr0 BEIPAKEHUS B MHOTOUJIEH PUBEACHUEM
MOTOOHBIX CJIATa€MBbIX, PACKPBITHEM CKOOOK.

BBINONHATh yMHOXKEHUE OJHOYIEHA HAa MHOTOWIEH W MHOTOWwieHa Ha
MHOTOWJIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM O0IIEro MHOXUTEINS, TPYNITMPOBKHU CJIAraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHHUS.

[TpumensTh nMpeoOpa3oBaHMsl MHOTOWICHOB JIJISl PEIICHUS PA3IMYHBIX 33724
W3 MaTEMaTHUKH, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IMOKA3aTENSIMU IS
peoOpa3oBaHUs BRIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA



Pemate nvHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, IPUMEHSS NpaBHIIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATs, ABIsETCA
JIM YUCJIO KOPHEM YPAaBHEHMUSI.

[TpumenaTs rpadguueckre METOABI MPH PELICHUH JIUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTes mnpuMepsl TaAp 4YHUCEN, SBIAIOMIUXCA PEIICHUEM JHHEHHOTO
YPaBHEHHUS C ABYyMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTU TpaUK JIMHEHHOTO YpaBHEHUS C IBYMsI
MEPEMEHHBIMU, MOJB3YSICh TPAPUKOM, MPUBOJAUTH IPUMEPHI PEUICHUS YPABHEHUSI.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocraBisiT W pemiaTh JUHEHMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHMI MO yCIOBHIO 3aJa4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIMHA

N306pakaTh Ha KOOPAMHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbL, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH ITO 33JaHHBIM KOOPAWHATAM,
cTpouTh Tpaduku TuHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSAHHUE, LE€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTEIBLHOCTD, BpeMsl, 00BEM paOOTHI.

HaxonuTe 3HaueHre QyHKIMY M0 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocoO MpeACTaBICHHUS W aHalW3a WH)opmaiuw,
U3BJICKATh U MHTEPIIPETUPOBATh MHGOPMAIIHIO U3 TPAPHUKOB peabHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoHny oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOIYYUT CIIECIYIOIIHE
MpEeAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

Hcnonp30BaTh HayajabHbBIE MPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YHUCEN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh 1€WCTBUTEIIbHbBIE
YHUCJIa TOYKaMHA Ha KOOPJIAWHATHOW MPSAMO.

[TpumeHsaTs TOHATHE apU(PMETUIECKOTO KBAIPATHOTO KOPHS, HAXOJWTH
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJIATOP, BBITIOJHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKALIUX KBAJAPATHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcronp30BaTh 3amucu OOJBIIUX M MAJIBIX YUCENT C MOMOIINBIO JTECSITHYHBIX
npobeit u creneHeit uucna 10.



AnredpanvecKkue BbIPaKeHUS

[IpuMeHAT, MOHSITUE CTENEHM C IEJIbIM T0KA3aTelieM, BBINOJIHATH
npeoOpa3oBaHUsl BRIPAKEHUH, COJIEPKAITUX CTEIEHU C LIEJIbIM MTOKa3aTeIeM.

BbINOMHATH TOXKIECCTBEHHBIE MPEOOPA30BAHUS PAITMOHATBHBIX BHIPAXKEHUN HA
OCHOBE IpaBUJI ACHUCTBUI HAJL MHOTOYWIECHAMHU U aJIreOpandecKUMM APOOSIMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpuMeHsTH MpeoOpa30BaHMs BEIPAKSHUM JJISI PEIICHUS PAa3IMYHBIX 3a7a49 U3
MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKH.

YpaBHeHHs U HEPABEHCTBA

Pemiath nuHEWHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC YpaBHEHWS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOIUTE MIPOCTEUIINE UCCIICAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHHI, B
TOM YHCJIE ¢ TPUMEHEHHEM Tpaduieckux mpeacTaBieHuil (yCcTaHABIUBATh, UMEET
J YpaBHEHUE WM CUCTEMA YPABHEHUW PEUICHUS, €CIIM HMEET, TO CKOJbKO, W
npoyee).

[lepexonuTh OT CiIOBECHON (HOPMYIHMPOBKU 3a7adyu K €€ anreOpandecKoiu
MOJIETA C TIOMOIIBIKD COCTAaBJICHUSI YPABHEHHMS WM CHUCTEMbl YpaBHEHUM,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4U MOJTYYEHHBIN PE3yJIbTAaT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJI1 CPABHEHUS, OLICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON 1 UX CHCTEMBI, 1aBaTh rpa)MuIeCKyIO
WJUTIOCTPAIMI0 MHOYKECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMHA

[lonuMaTh ¥ KCMONAB30BaTh (PYHKIMOHALHBIC TMOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEICISITh 3HaYeHHE (YHKIMH O 3HAYCHUIO
apryMeHTa, ONpeIeNisATh CBOMCTBA (PYHKINU 1O €€ rpaduKy.

Ctpoutsb rpaduku dJIeMEHTaApPHBIX GYHKIIUNA BUJIA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHcHIBaTE CBOICTBA YHCIOBOI (GYHKINA
o e€ rpaduxy.

K konmy oOyuenuss B 9 kiacce oOydarOIIMHCA TMONYYUT CIETYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucya v BBIYUCICHUSA

CpaBHUBATH U YHOPSIAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Boeinonusats apudmeTndeckue 1elCTBUS C palluOHATILHBIMUA YUCIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBIMOIHATH BBIUUCICHHUS C UPPalMOHATbHBIMU
YUCTIaMH.

HaxoauTth 3Hau€HMS CTENEHEN C LIEJIBIMU IMOKA3aTEIIMU U KOPHEHN, BBIYUCIISATh
3HAYECHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pe3yJbTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUS U HEPABEHCTBA

Perars TMHENHbIE U KBaAPaTHBIC YPABHEHMS, YPABHEHMU S, CBOIALLAECS K HUM,
npocrenime ApoOHO-palMOHAIbHBIE YPABHEHHUS.

Pemate cucremsl NBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIISICTCS JTUHECHHBIM.

Pemate TekcToBble 3amauM  anreOpandyeckuM CrocoOOM ¢ MOMOLIbIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE ITPOCTEUIINE UCCIIEAOBAHNS YPAaBHEHUNW U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUuecKnX NpeCcTaBIeHn (YCTaHaBINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEILICHMs, €CIM UMEET, TO CKOJIBKO, U
npoyee).

Pemarhs sMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBa, M300pakaThb
pellIeHuEe HEPABEHCTB HAa YMUCIIOBOW IPSAMOMW, 3allMCHIBATH PELICHUE C OMOIIBIO
CUMBOJIOB.

Pemarb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOUAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHUE CHUCTEMbI
HEPABEHCTB HA YHCIJIOBOU IPSAMOM, 3alMCHIBATH PEIICHUE C [IOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacno3HaBaTh (GyHKIIMM H3y4eHHBIX BHUIOB. I[lOKa3bIBaTh cXeMaTHUECKU

pacIoyIoKEeHUE Ha KOOPIMHATHOM TUNIOCKOCTH IrpaduKoB PyHKIUH Bua: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMI
K02(pPUIIMEHTOB, ONMKMCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb U M300pakaTb CXeMaTHUYECKU IpaQUKU KBAJPATUUHBIX (DYHKIIHM,
ONKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX rpadukam.

Pacno3naBaTh kBagpatnuHyro QyHKIUIO 10 GopMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM )XKU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIBHOCTH U IPOTPeccHm

PacniozHaBaTh apu(pMEeTUUECKYIO U TEOMETPUUECKYIO IPOTPECCUU NP PA3HBIX
croco0ax 3aJaHus.

BbIMOMHATS  BBIUMCIACHHS C HUCHOJB30BaHWEM (opMmyn N-ro  4jieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI MIEPBBIX N YJICHOB.

N300pakaTh wiIeHBl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIMHATHOM
MJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YUCIOBBIMH IOCIIEOBATEIbHOCTSIMH, B TOM
YHCciIe 3a/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJB30BaHUEM KaJbKYJATOpA, LU(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

HanmeHoBaHMe pa3/ieioB U TeM

Ne ni/m

NPOrpaMmbl
Uucna u Beryucienus. Panuonaisusie
qucia

2 Anrebpanyeckue BHIPaXKECHUS

3 YpaBHEHUs U HEpaBEHCTBA

4 Koopaunats! u rpapuku. ®yHkunuu

5 [ToBTOpenHue n 06o0IIEeHNE

6 Pezeps

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoaunuyecTBO 4acoB

Bcero

25

27

20

24

34

136

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f415b90

8 KITIACC

Ne i/

10

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

UYucina u Beruncienus. Ksajgpatnele KOpHH

Yucna u Beraucienus. CTeneHs ¢ OCJIbIM
IIOKa3aTcjiem

Anrebpanueckue BbIpaXKeHHUs.
KBanpaTHblil TpéxuneH

AnreOpanueckre BbIpaKeHUsI.
Anre6Gpanueckas ApoOb

YpaBHeHus u HepaBeHCTBA. KBapaTHbie
YpaBHEHUS

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUHU

VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa
@®yHkunu. OCHOBHBIE OHATUS
Oynkiun. YuciioBsle GyHKINU

[ToBTOpenue n 0600IIEeHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

13

12

102

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [HOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bub6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubnunoreka [JOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubnunoreka [IOK
https://m.edsoo.ru/7f417af8



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

9 KITACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Yucna u BeIUMCICHUS. J|eiCTBUTEIbHEIC
qucia

YpaBHEHUS U HEPABEHCTBA. Y PABHCHHS C
OJHOU IEPEMEHHOM

VYpaBHeHus u HepaBeHCTBa. CHCTEMBI
YpaBHEHUU

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

OyHKINHT

YucnoBbie IIOCICI0BATCIbHOCTHU

[ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AIIHS

3HAHUH

Koan4gecTBOo 4acoB

Bcero

14

14

16

16

15

18

102

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo0.ru/7f419d08

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.eds00.ru/7f419d08

bubmuoreka [JOK
https://m.eds00.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [{OK
https://m.edsoo.ru/7f419d08



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 60a30BbIi ypoBEeHb: yUeOHUK; 15-¢ nznanue, nepepadbotanHoe, 7 kinacc/ Makapbiues
FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox penakmuei TenskoBckoro C.A., AkninoHepHoe o61iecTBo «3maTenscTBo
«IIpocBemieHue»

* Maremaruka. Anrebpa: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue, nepepadborannoe, 8 kinacc/ MakapbrieB
FO.H., Munmiok H.I'., HemikoB K.W. u np.; nox penakuueii TensakoBckoro C.A., AkunonepHoe o61iectBo «M31aTenscTBo
«IIpocseienue»

» Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIN ypoBEeHb: yueOHUK; 15-¢ uznanue, nepepadboranHoe, 9 kinacc/ Makapbiues
FO.H., Munmiok H.T'., Hemkos K.W. u np.; nox penakiueit TensikoBckoro C.A., AkiinoHepHoe o0iectBo «M31aTenbeTBo

«IIpocBemieHue»

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA



Maremaruka. Anredpa : 7—9-e kitacchl : 6a30BbIi YPOBEHD : METOJUYECKOE TTOCOOHE K

M34 npenmeTHoi uHuM yueOHuKoB 110 anredpe FO. H. Maxkaprruesa, H. I'. Munatok, K. M. HemkoBa u ap

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1. https://lecta.rosuchebnik.ru O6pa3zosarensHas miatdpopma LECTA — onnaiitn o0pa3oBaTebHbINA POEKT.
2. http://fipi.ru «®enepanbHBIil HHCTUTYT MEAATOTUYECKUX U3MEPCHUIN

3. http://school-collection.edu.ru Enqunas xoyekius udppoBbIX 00pa30BaTeIbHBIX PECYPCOB.

4. http://www.math.ru CaiiT mocssiieH MaTeMaTuke (M MaTeMaTHKaM).

5. https://resh.edu.ru/ Poccuiickast 3ekTpoHHas IIKOJIA.

6. https://ege-study.ru EI'D-Crynus

7. https://ege.sdamgia.ru Caam I'MA: Pery EI'D

8. https://foxford.ru/ Onnaiin-mkona ®okchopa
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