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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMsI: OHAa 00ECTIEYUBACT U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOr0, TaK W TyMAaHUTApHOIO IMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B TIOBCEIHEBHOMN KU3HU. Pa3zBuTHe y o0yuarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW M CYIIHOCTH anreOpamdecKux
abcTpakiuii, cnoco0e OTpaKEHNUs MaTEMAaTUYECKON HAyKOM SBJICHHI U MTPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHUYECKOIO MOJEIUPOBAHHS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIallTallid B COBPEMEHHOM IT(PPOBOM
obmiectBe. M3ydenue anrebpel oOecriedyMBacT pa3BUTHE YMEHHUs HAOIIOJaTh,
CpaBHUBAaTh, HAXOMUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCUCTBUSI M BBIBOJHI,
dbopmynupoBath yTBepkAeHH. OCBOEHUE Kypca anreOpbl o0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTUBHBIE PAacCYXKICHUs, 0000IIeHNe U KOHKPETU3AINIO, aOCTparupoBaHue M
aanoruto. OOyuyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITENTFHOW  JIEATEBHOCTH OOYYaIOIINXCs, TIO9TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3aleil 1esTeIbHOCTHOTO MPUHIINIA 00yYeHNSI.

B crpykType mnporpamMMmbl ydeOHOTO Kypca «Anredpa» miisi OCHOBHOTO
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT CO/AEPIKATEIbHO-METOAMYECKUE
muHuH: «Yucnaa v BEIYHCIEHUSNY, «ANreOpandecKke BhIpAKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX colepikaTelbHO-METOIUYECKUX
JVHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS €
APYTUMH €ro JuHUSAMH. B Xozme wu3yuyeHHs ydeOHOTO Kypca oOOydarommMmcs
MPUXOJUTCS JOTHUECKH PaCCyXKIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOUYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jesiax
MaTeMaTHYeCcKOro 00pa3oBaHus U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTuueckoro s3bika. Comep)kaTenpbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIA XapaAKTEDP.

Conepxxanne nuHUM «Yucna W BBIYHCICHHUS» CIYXXHT OCHOBOM JUIs
JaTbHEHIIIETO W3YYCHHs] MaTeMaTHKH, CTIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIH30BAThCS AITOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEIHEBHOM
U3HU. Pa3BUTHE MOHATHS O YMCJIEe Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAiHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOLIUXCS
MaTEeMaTHYeCKOro amnmnapara, HeoOXOAUMOTro JUIsl PeLIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI0 001iero oOpa3oBaHMsl Y4eOHBIM MaTepuan TPYyHNIUPYeTcs BOKPYT
palMOHAJIBHBIX BBIpaXXKEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJI1 IOCTPOCHHSI MaTeMaTHYECKUX MOJIENEH, ONHUCAaHHUS NPOLECCOB U
ABJICHUM peanpbHOrOo Mupa. B 3agaunm oOyueHus anrebpe BXOASAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOEGHHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CHOCOOHOCTEM K MAaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanve pyHKIMOHAIBHO-TpaUuecKoi JIMHUM HAlleJIEHO Ha MOJy4YeHue
OoOy4YaroMIMMUCS 3HAHUU O (PYHKUMSIX KaK BaKHEWIIEH MaTEeMaTUYECKON MOJIENH
JJIs1 ONMCAHUS U MCCIEA0BaHUs pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOE
u obOmectBe. M3yuenue marepuana crocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIOIb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHUE
IIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anredbpa», KOTOpBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3/ielbl COIEPKAHUS:
«Yucna u BBIUKCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», «DyHKIMMY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 Kiiacce
— 102 4aca (3 yaca B Hepnento), B 8 kiacce — 102 gaca (3 yaca B Hejelnwo), B 9
kimacce — 102 gaca (3 yaca B HeJIelH0).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Yucii1a ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOd OT OJHON (OpPMBI 3amUCH
npoberi k apyroi. IloHsTHE palMoOHAIBLHOTO 4YMCIIA, 3alKCh, CpPaBHCHHE,
YyHOPSIOYMBAHUE  PALMOHAIBHBIX 4ucel. ApupMeTudyeckue AEUCTBUS C
palMOHAJIbHBIMUA YKCIIaMU. Pelienne 3amad u3 peaqbHOW NMPAKTUKU HAa 4YacTH, Ha
Ipoow.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejesieHue, IpeoOpa3oBaHue
BBIPAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MPOLIEHTOB B BHUJE JIpoOU U ApOoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 3a7auM Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON IIPAKTHUKH.

IIpumMeHeHne TOPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCle TOpsiMas MW oOparHas
IIPONIOPLIHOHAIIBHOCTH.

Auredpanveckne BbIpaKeHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAUYCHUE BBIPAKECHUS C IIEPEMEHHOM. JlommycTUMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dbopmyibl. Beruucnenus no gopmynam. [IpeobpazoBanue OyKBEHHBIX BHIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIpAXEHUsS, TMpaBuia MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrouseHsl. CteneHp MHOrowieHa. ClokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXXEHHMs: KBaapar
CyMMBl W KBaApar pasHocTd. PopMmyia pa3HOCTH KBaaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHO>KHUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHUS, IpaBuia MPeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEW JIMHEUHOIO
YpaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOILBI YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NIEPEMEHHBIMM U e€ro rpaguk. Cucrema qByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIE€peMEHHbIMU. PemeHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. I[lpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.

DyHKUNH



Koopannara Touku Ha npssmon. UucimoBble TpOMEKyTKU. PaccTosiHue Mexy
JBYMSI TOUKAMHU KOOPJUHATHOM MPSMOH.

[IpssmoyrosbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKH Ha KOOPJAWHATHOU MI0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynkiuu. [padux
¢bynkuuu. CoiicTBa GyHkuuil. JIunelinas Qynkuus, e€ rpaduk. ['padux byakumu
y = |[x|. I'paduueckoe pelieHre TUHEHHBIX YPABHEHUH U CHUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KJIACC

Yucii1a ¥ BBIYUCICHUSA

KBagparubeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHUCIE.
Jecstuunble NpUOIMKEHUST UppallMOHANIbHBIX yKrcen. CBolcTBa apupMeTHYECKUX
KBaJIPaTHBIX KOPHEHN M X MIPUMEHEHHE K PE0OPa30BAHUIO YMCIIOBBIX BbIPAXKEHUI
Y BBIYHCIECHUAM. Jl€CTBUTENBHBIC YUCIIA.

CreneHb ¢ LenbIM Moka3areneM 1 e€ cporictsa. CTaHaapTHas 3alUCh YACIA.
Auredpanveckne BbIpaKeHHUS

KBanparaeiii  TpEXwieH, pa3iokKEHHE KBAaApPaTHOrO TPEXWIEHA  Ha
MHOHUTEJIN.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO airedpanyeckoil Apoou.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JCJIEHHE anredpaudyeckux JapoOei.
PanonanbHbIie BhIpaXXeHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHI, CBOASIIMXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Tpocreiimne ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padmyeckas uHTEpIpETALMsS YPABHEHUN C JBYMSI IIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpaBHEHUW C JByMs NEpeMEHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Perenne TekCTOBBIX 3a7a4 anreOpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OAHOM NEPEMEHHOM.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKIUU

[lonstue @ynkuuu. OOnacTh oONpeneNeHuss W MHOXECTBO 3HAUYCHHM
¢bynkuun. CnocoOsl 3a1anus PyHKIUH.

I'padpux ¢dynkuuu. YUrenune cpoiicTB ¢yHKuuu no e€ rpaduxy. IIpumepsr
rpaukoB QyHKUNH, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpaTHYI TMPOTOPIIMOHATbHBIE
3aBHCUMOCTH, uX rpaduku. Oynkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucna v BBIYMCICHUA

PanmonanpHbie yncna, UppallMOHANIBHBIC YUCa, KOHEYHbIE U OCCKOHEUHbIC
JecATUYHBIC IpoOu. MHOKECTBO NEUCTBUTEIBHBIX YHCEI, ICHCTBUTEIIbHBIC YHCTIa
KaKk OECKOHEUYHbIE JeCATUYHBIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUE JCUCTBUTENBHBIX 4YHCEN, apudmeTuyeckue JEUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pasmepsl OOBEKTOB OKPYXKAIOIIETO0 MHpA, JUIMTEIBHOCTh IMPOIIECCOB B
OKPY>KarOLIEM MHUpE.

[TpubnmxEnHoe 3HaUCHNE BEJIMYMHBI, TOYHOCTH NpubIKeHus. OKpyTieHne
yucell. [Ipuknika u oeHka pe3yabTaToB BIYHUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunerinoe ypaBHeHuE. PelieHue ypaBHEHUM, CBOASIINUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. Pelienue ypaBHEHUM, CBOASIIMXCSA K KBaAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEW U YETBEPTON
CTEIIEHEN Pa3JI0)KEHNEM Ha MHOKHUTEIU.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpeMEHHBIMH U ero rpaduk. Pemenne cucrteM aByX
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Penienre cucrem 1ByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 33/1au anreOpandyeckuM CocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOW NEepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
I'paduueckas uHTEpnperanuisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

DyHKUNH

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIIbl, 0Ch CAMMETPHUH 1TApa0OJIbI.

Ipaduxu dynxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.

YucaoBblie M0OCJIeA0BATEILHOCTH U MIPOTPECCHH



[IoHsiTHE YHCIIOBOM IMOCIIENIOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH dhopmyIioi u (popmyIoit n-ro 4ieHa.

ApudmeTrnueckas U reoMmerpuueckas mnporpeccur. Oopmyssl n-ro ujieHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOrPECCUl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHne WIEHOB apU(PMETHUYECKOM M TeOMETPUYECKOW MPOrpeccHii
TOYKaMU Ha KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIUMAJIBHBIM POCT.
Ci1oHbIE IPOLIEHTBHI.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI

YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTrpuoTHYECKOE BOCTIMTAHME:

[IPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOSILIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHICKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:xIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpakJJaHWHA U PEATU3ALHU €ro
npaB, MpPEACTaBICHHMEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIMOHHPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIJIeM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELIEHUWU MPAKTUUYECKUX 3a/ady
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BaKHOCTH MAaTeMaTH4E€CKOro
oOpa3oBaHMsI Ha TPOTSHDKEHUHM BCEHW JKM3HU JJIsl YCHENHOW MpodeccroHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMU, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHUBUIyaIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHATBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHWM, pacCyXICHUW, YMEHUIO BUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:



OpPUCHTAllMEXd B JCATEIBHOCTA HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
IpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oO1iecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKd Kak cdepbl 4YeoBeUeCKOn
NEATENBHOCTH, 3TAaNlOB €€ Pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTHS LUBUJIU3ALINH,
OBJIAJICHUEM SI3BIKOM MAT€MAaTHKH U MAaTEMATUYECKOW KYJIbTYpPOH KaK CPEICTBOM
MO3HAHUSI MHPA, OBJAJACHUEM MPOCTEUIIMMU HABBIKAMHM HCCIIEI0BATEIbCKON
NEATSILHOCTH;

6) ¢usuyeckoe Bocnuranue, (popmMHupoBaHHMEe KYJIbLTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1ArONOJIyYHus:

FOTOBHOCTBIO MPUMEHSTh MATEMAaTHUYECKUE 3HAHUA B MHTEpPECaX CBOETO
3I0POBbsI, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOaJlaHCUPOBAHHBIM PEXUM 3aHSATUM U OTAbIXa, peryispHas ¢u3ndeckas
aKTHBHOCTB), C(OPMHPOBAHHOCTBHIO HaBbIKa pPeQICKCHH, TPH3HAHHEM CBOETO
IpaBa Ha OIIMOKY W TAKOTo K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMATUYECKUX 3HAHWUW IS PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TIOCJIEACTBUN ISl OKPYXAKOUIEH Cpelbl, OCO3HAHHEM
1100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanus K U3MEHSIOIIMMCS YCJIOBUSAM COLMAJIBLHOM M NMPUPOITHOMN
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO JI€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYyTUX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESTEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA JIPYTHX;

HEOOXOIUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHMK, B TOM YHCIIC
dhopMyIMpOBATH UJIEU, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyaIllMi0, BOCIPUHHMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JeUCTBUS, (POPMYJIHUPOBATh U OICHUBATH PUCKU U
MOCJIEACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbie Jiornyeckue JaeiicTBUA:
e BBISABJISTh U XapaKTEPU30BaTh CYIIECCTBEHHBIC NTPU3HAKKM MATEMATUUECKUX
O00OBEKTOB, TIOHATHM, OTHOIICHHH MEXIy IOHATUIMH, (HOPMYIUPOBATH
ONpEAEICHUs] TOHATHM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK



KJaccu(uKaIuy, OCHOBAaHUA Jis OOOOIICHWS W CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUSA:
YTBEPAUTENbHbIE W OTPULATEIbHBIC, €AMHUYHBIEC, YACTHbIE W OOUIME,
YCIIOBHBIE;

BBISBIATE  MAar€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C MCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX WU
VHJIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;
pa30upaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMbBIE U OT
IIPOTUBHOIO0), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTAllMI0, MPUBOAUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;
BBIOMpATh Ccroco0 pemieHus ydyeOHOW 3aaadd (CpaBHUBATH HECKOJIBKO
BapHAHTOB pElICHUs, BBHIOMpaTh HauOoJiee MOAXOAAIUN ¢ Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBarebLCKue JeiiCTBUA:

MCITOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
dbopMyupoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOoOIeMy,
CaMOCTOATENILHO YCTaHaBIMBATh HCKOMOE U JaHHOe, (OPMHUPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOIO TIO3UITUIO, MHCHHUE;

MPOBOJUTh IO CAMOCTOSITEIPHO COCTABJIICHHOMY IIJIaHY HECIIOXKHBIHA
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBaHWE 1O  YCTAaHOBIICHHUIO
O0COOEHHOCTEM MaTeMaTU4ecKoro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENTbHO (OPMYJIUPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUTaTh
MIPEAIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmei:

BBISIBJISITh HEJAOCTATOYHOCTh M HW30BITOYHOCTH HMHGOpPMAIMH, TAaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a/1auu;

BBIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,



BBIOWpATh (GopMy TMpeACTaBiICHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJayd CXE€MaMHM, JAuarpaMMaMu, HWHOW Tpadukod U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPUTEPHUSM, MPEII0KCHHBIM
YUHUTENIEM WU COPMYITHPOBAHHBIM CaMOCTOATEIBHO.

KoMmyHukaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:

BOCIIPUHUMATh H  (POPMYyJIHpPOBaTH CYKIEHHUS B COOTBETCTBUHM C
YCIIOBHSIMHU | TIEJISIMH OOIIECHMSI, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /IaBaTh IMOSICHEHUS IO
XOJy pelIeHus 3a7]a9i, KOMMEHTHPOBATh ITOJTYYCHHBIN pe3yibTar;

B X0/ OOCY>KICHHsI 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXIaeMOM TEMBI,
MPOoOJIEMBI, peracMoi 3a1a49u, BEICKA3bIBATh MJICH, HAIICIICHHBIE HA TTOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHMANIora, OOHAPYXHBATh Pa3IMYMe W CXOJCTBO IO3UIIUHN, B
KOPPEKTHOU popMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJadyd,  OKCIECPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1a4 MPE3ECHTAI[N U OCOOCHHOCTEH ay IUTOPHH;
MOHMMATh W HWCIIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYyAIbHOW pabOThl TpH pENIeHWH YYeOHBIX MaTeMaTHYEeCKUX
3azay;

NPUHUMATH 1EJIb COBMECTHOMN ACSITENLHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOW pabOTBI, pacmpeneisaTh BHABI padOT, TOTOBApUBATHCA,
0o0Cy»KIaTh MPOLIECC U pe3ybTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OCyXkAeHUs, OOMEH
MHEHHUSIMHM, MO3TOBBIE INTYPMbI WM JIPyTHE), BBHITOJHATH CBOKO YacTh
pabOThI M KOOPAUHUPOBATH CBOM ICUCTBUS C APYTHMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIC YU4eOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJadyu (WIH €ro
4acTb), BbIOUpaTh CHOCOO pelIeHHs C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHUPOBAaTb U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUI C Y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTpOJIb, IMOIMOHAJIbHbIN HHTEJLJIEKT:

BJQJIETh CIIOCOOAMHM  CaMOINPOBEPKHU, CAMOKOHTPOJS Ipoliecca U
pe3yJbTara penieHus MaTeMaTUIeCKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a1aud, BHOCHTb KOPPEKTHUBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTU MOCTABICHHOW LEIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHKECHUS WM HEJOCTIKCHUS 11EJTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce OOYYAIONIMICS TONYYHUT CIEAYIOIIHE
pEeIMETHbIE PE3yJIbTATHI:

Yucii1a ¥ BBIYUCICHUSA

BrImiontHITh, cOYeTas YCTHBIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUECKHE
JIEUCTBUS C PAIIMOHATLHBIMU YU CIIAMHU.

HaxonuTe 3HaYeHUS YUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHH JAPOOHBIX BBIPAKCHUH, COACPIKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JCCATUUHYIO IPOOD).

CpaBHUBATH M YIIOPSIOYMBATH PAITIOHAILHBIC YHCTIA.

OKpyrisTh yucia.

BBITIONHATE TPUKUIKY U OLEHKY pe3yjibTaTa BEIYMCICHUN, OLIEHKY 3HAUCHUM
YHCJIOBBIX BBIPOXCHHH. BBIMOTHATH NEUCTBUSA CO CTENEHSMH C HaTypajlbHBIMH
MOKa3aTeIISIMH.

[IpumeHsATh  TpPU3HAKU  JETUMOCTH,  pa3lioKeHHE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YHCEIL.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aJa4d, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOTOPIIMOHAIBHOCTHIO BEJIMYMH, NPOIEHTAMU, WHTEPIPETUPOBATH
pE3yNbTaThl peUIeHUs 3a7a4 C y4ETOM OTPAHMYCHUMN, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AnredpanvyecKue BbIPpaKeHUA

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasa.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHHM NPH 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BeimonHSITh  mpeoOpa3oBaHUST  IEIOTO0  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbITIONIHATS YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOrodJieHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.



OcylniecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOMHUTENS, TPYNIUPOBKH  CIAraembix,
npuMeHeHus1 GOpMyJT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB Ul PEIICHHS PA3IMYHbBIX 3a]a4
W3 MaTEMAaTHUKH, CMEXKHBIX ITPEIAMETOB, U3 PEATbHOM MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IOKA3aTEISIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OAHOM IEPEMEHHOW, NPUMEHSS IpPaBUJIA
nepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, sBIdETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsATh rpaduyecKre METO bl IPHU PEIIEHNUN JTUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBISIOMIUXCSA PEIIEHUEM JIMHEHMHOIO
YPaBHEHUSI C ABYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIByMSl TIEPEMEHHBIMHU, TOJB3YACHh TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemaTte cuctemsl AByX JIMHEHHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMH, B TOM
quclie rpapuuecKy.

CocraBisTh W pemiaTh JHUHEWMHOE YypaBHEHHE WM CHCTEMY JIMHEWHBIX
YPaBHEHHM TI0 YCIOBHIO 3aJa4yd, HWHTEPIPETUPOBaTh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJy4YEHHBIN pe3yJIbTar.

DOyHKIUU

N3o0pakaTh Ha KOOPIUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KU, NHTEPBAJIbI, 3alIUCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATaM,
CTpouTh rpaduky THHEHHBIX GyHKIUNA. CTpouTh rpadk PyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA W3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJHMYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonute 3HaueHne QyHKIINHN M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUs W aHalu3a WHGOpMaIH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 KkJjacce OOyYarONIMIICS TONYYHT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Yucjia ¥ BBIYUCICHUSA



Hcnonp30BaTh HaydajgbHbBIE IPEIACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCcell JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh J1eWCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOIO KBAJPATHOTO KOPHSA, HAXOAUTh
KBaJIpaTHbIE KOPHH, WCIIOJIB3YS TPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBIMOIHAITH
npeoOpa3oBaHusl BBIPAXKEHUHN, COAEpPKAIIMX KBaJApaTHbIE KOPHHU, HCIHOJIb3Ys
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIbIX YUCEN C MOMOIIBIO JIECSITHYHBIX
npoOeii u creneHei yucma 10.

AJireOpanyecKkue BbIPasKeHUs

[IpyMeHATP TOHATHE CTENEHUW C LEJNbIM [OKAa3aTeNeM, BBINOIHATH
npeoOpa30BaHus BbIPAXKEHU, COAEPIKAILUX CTEIEHH C LIETbIM OKa3aTeIeM.

BBITIONHATE TOKJIECTBEHHBIE MPEOOpa30BaHUs PAlMOHATBHBIX BBIPAKCHHIM
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/Jl MHOTOYWICHAMH U aJIreOpandecKUMM IPOOSIMH.

PacxiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JJIs pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX [IPEJIMETOB, U3 PEATBHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Peware nuHeViHBbIE, KBaJpaTHbIE YPAaBHEHUS WU PALMOHAJbHBIE YPAaBHEHUS,
CBOIAIIMECS K HUM, CHCTEMBI IBYX YPABHEHHMU C IBYMs IEPEMEHHBIMH.

[IpoBoauThE MpOCTEUIINE UCCIEAOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHN (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT ciloBecHOW (GOPMYIMPOBKH 3amadul K €€ anreOpandeckoi
MOJENH C TIOMOIIBK) COCTaBIICHUS YPABHEHHS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3yJIbTaT.

[IprMeHATE CBOWCTBA YHCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKH,
pelIarh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauueckyro WUIIOCTPALMIO MHOXKECTBA pEUICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TorumaTh ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPENENsITh 3HaueHHe (YHKIMH O 3HAYEHUIO
aprymeHTa, OlpeAeiaTh CBOWCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaguku 31eMeHTapHbIX QYHKUINNA BUJIA:

y=kix, y =x2,y =x3,y = |x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOI
dbyHkIuu 10 €€ rpaduky.



K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
MIPEIMETHBIE PE3YJIHTATHI:

Yucjaa u BbIYUCJIEHUA

CpaBHHBATH U YHOPSAOUYNBATH PAIIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIA.

Bremmonuate apudmMeTHdeckue JSHCTBHS C  PAIllMOHAIBHBIMH  YHCIIAMH,
coyeras yYCTHbIE H TNHMCbMEHHBICE TNPUEMBI, BBINOJHATh BBIUMCICHUSA C
HMppalMOHAIbHBIMUA YHCIIAMU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTeas MU W KOPHEW,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyriaTh J€UCTBUTEIbHBIC YHCJA, BBINOJHATh MPUKUIKY pe3yJsibTaTa
BBIYMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHBIE ypPaBHEHWS, YPABHEHUS, CBOJSIIHECH K
HUM, TIPOCTEHIINE APOOHO-PAIIMOHATBHBIC YPABHCHUS.

Pemate cuctembl ABYX JMHEHHBIX YpPaBHEHUM C JIBYMs INEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pematpb TeKkcTOBBIC 3aayd  alreOpaMvdecKUM CIIOCOOOM ¢  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WM CUCTEMBI JIBYX YPABHEHUH C IByMsI IIEPEMECHHBIMH.

IIpoBoauTh NpoCTENUIINE UCCIENOBAHUS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TI'paPUUECKUX MPEACTaBICHUN (yCTaHABIMBATh, UMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHWM PEIIEHHS, €CIIH UMEET, TO CKOJbKO, U
nmpouee).

Pemiaty nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MNPSIMOM, 3aMMCHIBATH PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTEMBI  JIMHEWMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alUChIBATh PEHIEHUE C TOMOUIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MTPU PEIIEHUH PA3JINYHBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIIMM H3ydeHHBIX BUJOB. [loka3bpiBaTh CXEeMaTHYECKU

pacnoJioKeHUEe Ha KOOPJAMHATHOM IUIOCKOCTH IpaduKoB PyHKUMH Buaa: y = kx, y
=k +b y=kix y=ax2 +bx +c y=x3 y=1x y = |x|, B 3aBuCHMOCTH OT
3HauYE€HUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMMA.

CrpouTh U M300paXkaTh CXEMAaTUYECKU IpadUKH KBaIpaTUYHBIX (YyHKIUH,
OINMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacno3naBaTh kBaapaTuyHyro QyHKIHIO 10 (GOpMYyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOMN KU3HU, (PUBHKHU, TEOMETPHUHU.



YucsioBbIE MOC/I€I0BATEILHOCTH U MIPOrPeccun

Pacrio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO TMPOTPECCUU TpH
pa3HBIX CrocoOax 3aaHusl.

BrInmonHATh BBIYKCIAEHUS € UCHOAb30BaHUEM (OpMyJlT N-TO  YJieHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath ujieHBl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.

Pemiaty 3agaum, CBsI3aHHBIE C YHMCJIOBBIMHU IOCIEIOBATEIbHOCTSIMU, B TOM
YHCIIe 33J1a4U U3 PeaTbHOM KU3HM (C MUCTOIB30BAHUEM KaIbKYJISITOPa, HU(PPOBHIX
TEXHOJIOTU).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanMeHoBaHHe pa3/1esioB U TeM undpoBbIe
Ne i/t P Kontpoubnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
) Uucna u BerunciaeHus. PanimonanbHbie 2 1 0 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AnrebpanyecKue BHIPAXKCHUS 28 2 0 hits://m.edsoo. ra/7f41 5690
but6mmoreka [{OK
3 YPABHEHHA 1 HCPABEHCTBA 20 ! 0 https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 Kooppitrare! u rpaguici. Gynkim 24 ! 0 https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> losToperue u 0bobmenne 8 ! 0 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3ie0B U TeM uugposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (g )
NPOrpamMMmsbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchbl
Bbubnuoreka [JOK
1 | LK 1 1
ncia v BelunciaeHus. KBagpaTtHele KOpHU 5 0 htps://m_edsoo.ru/7f4 1 Tafs
) Uucna u Berauciaenus. CTENeHsb ¢ 1eIbIM . 0 0 bubmuoreka [JOK
IoKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckre BbIpaXKeHUs. 3 0 0 bubnunoreka [IOK
KBanpaTHblil TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaXKeHHs. 15 1 0 bubnuoreka LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBaspaTHbie 15 | 0 bubnuoteka [{IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 | 0 bubnuorexa [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
.H 12 1
7 VYpaBHeHus 1 HepaBeHCcTBa. HepaBeHcTBa 0 https-//m.edsoo.ru/7f41 7af8
but6mmoreka [JOK
8 OyHkuu. OCHOBHBIE MOHATHUSA 5 0 1 httns://m.edsoo.rw/7f417af8
but6mmoreka [JOK
? Dyrxupn. Hucrobie pyniimn ? ! 0 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 IT 8 1 0
OBTOpeHHE 1 0000meRHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 1




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanmMeHoBaHMe pa3/1eJioB U TeM ungpoBbie
Ne i/m P Konrposbnsie | IIpakrnyeckue (upp :
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
) Uucna u Beruucienus. JleicTBUTENIbHbBIC 2 | 0 bubmuoreka [JOK
qrcia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 0 bu6nuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1 0 bu6nuoreka [IOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 hitps://m.edsoo ru/7#419d08
bubmuoreka [IOK
5 o 16 1 0
YHICHIH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
q 1 1
6 HCJIOBBIE ITOCIICIOBATCILHOCTH 5 0 hits:/m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTEeMATH3AIUS 20 | 0 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7 0




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Anrebpa, 8 kitace/ Jopodees I'.B., Cysoposa C.b., bynumosud E.A. u
npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocsemienue»
» AnreGpa, 9 knacc/ Hopodees I'.B., CyBopora C.b., bynumosuu E.A. u
npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocserienue»
» Anrebpa, 7 kiace/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u

npyrue, AkimonepHoe obmectBo «M3natenbctBo «IIpocBenienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
1. Anre6pa 7, I'.B. opodees, C.b. CyBopona, E.A. bynumoBud u np, M.:
[IpocBenienue
2. Anre6pa, Jlunaktuueckue marepuansl, 7 kiacc, JILI1. EBcradnena, A.Il.
Kapm, M.: IIpocsewienue
3. Anre6pa. KonTponbasie padotsl.7 kiace JI.B. Ky3nenopa, C.C. MunaeBa
M.: IIpocBeuieHue
4. Anredpa. Metonunueckue pekomenganuu 9 kimace C. b. Cysoposa, E. A.
bynumosuy, JI. B. Ky3nenona, C. C. Munaesa, JI. O. Pociosa M.:
[Ipocsenienne
5. Anre6pa 8,I'.B. lopodees, C.b. CyBoposa, E.A. bynumosud u 1ip, M.:
[IpocBenienue

6. Anrebpa, lunaktuueckue marepuainst 8 kiacc JL.II. EBcrapbena, A.Il.



Kapn M.: ITpocseiienue

7. Anre6pa. Kontponbasie padoTsl. 8 kiace JI.B. Ky3nenosa, C.C. MunaeBa
M.: IIpocBeuieHue

8. Anrebpa. Meroanueckue pekomennanuu 8 kiaacc C. b. CyBoposa, E. A.
bynumosny, JI. B. Ky3nenosa, C. C. Munaesa, JI. O. Pociioa M.:
[Ipocsemenne

9. Anrebpa 9 I'.B. lopodees, C.b. CyBopona, E.A. bynumoBuu u 1p M.:
[IpocBemenue

10. Anre6pa Aunaxktuueckune marepuais 9xnacc JLIT. EBcradnera, A.Il.
Kapn M.: IIpocsenienne

11. Anre6pa. Konrponbnsie padoTsl. 9 kiacc JI.B. Ky3nenosa,C.C. MunaeBa
M.: IIpocsenienne

12. Anre6pa. Meroanueckue pexomenaanuu 9 kinacc C. b. CyBoposa, E. A.
bynumosuy, JI. B. Ky3uenona, C. C. Munaesa, JI. O. Pociosa M.:

[IpocBemenune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. MUHUCTEPCTBO OBPA30OBAHIAA P®. — PEXXUM JOCTVYIIA: WWW.INFORMIKA.RU ;
WWW.ED.GOV.RU; WWW.EDU.RU

2. TECTHUPOBAHME ONLINE: 5-11 KJIACCBI. — PEXXUM JOCTVIIA:
WWW.KOKCH.KTS.RU/CDO

3.  APXWB YUEBHbIX [TPOIPAMM MH®OPMALIMOHHOI'O OBPA3OBATEJIbBHOI'O
[TOPTAIJIA «RUSEDU». — PEXKUM JOCTVYIIA: WWW.RUSEDU.RU



http://WWW.RUSEDU.RU/
http://WWW.KOKCH.KTS.RU/CDO
http://WWW.EDU.RU/

4.

MET'ASHIUKIIONEAWA KUPUJIJIA U MED®OANA. — PEXKUM JJOCTVIIA:
WWW.MEGA.KM.RU

5. CAUTBI SHLUMKJIOIEIUIA. — PEXXUM JIOCTYIT: WWW.RUBRICON.RU;
WWW.ENCYCLO-PEDIA.RU

6. BCA DJIEMEHTAPHA I MATEMATUKA. — PEJKMM JIOCTVIIA:
WWW.BYMATH.NET

7. UHTEPHET-ITIOPTAJI BCEPOCCUMCKOU OJIUMITUAIbI ILIKOJIBHUKOB. —
PEXUM JJOCTVIIA: WWW.RUSOLYMP.RU

8. BCEPOCCUMCKUE JUCTAHLIMOHHBIE 3BPUCTUYECKUE OJIMMIIUAJIBI IO
MATEMATHUKE. — PEXXUM JIOCTVYIIA:
WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM

9. THOOPMAILIMOHHO-IIOMCKOBA CUCTEMA «3AAUYN». PEXXUM JIOCTVIIA:
WWW.ZADACHI.MCCME.RU.EASY

10. 3AJAYN: THOOPMAIIMOHHO-IIOMCKOBAA CUCTEMA 3AJIAY T10
MATEMATHUKE. — PEXXUM JJOCTYIIA: WWW.ZADACHI.MCCME.RU

11. KOHKYPCHBIE 3ATAYHN [10 MATEMATHKE: CITPABOYHUK U METO/1bI
PEINEHUS. — PEXKUM JOCTVYIIA:
WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM

12. MATEPUAIJIBI (ITOJIHBIE TEKCTBI) CBOBOIHO PACITPOCTPAHAEMBIX KHUI'
1O MATEMATHUKE. — PEXKUM JOCTVYIIA: WWW.MCCME.RU/FREE-BOOKS

14. OJIMMIIMA JHBIE 3AJIAYU 110 MATEMATUKE: BA3A TAHHBIX. PEXXUM
JOCTVYIIA — PEXUM JJOCTVYIIA WWW.ZABA.RU

15. IIIKOJIBHBIE Y1 PANIOHHBIE MATEMATUYECKUE OJIMMITHAJIbI B
HOBOCHUBHUPCKE. — PEXUM JOCTVIIA:
WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML

16. BUPTYAJIbHA S IHKOJIA FOHOI'O MATEMATHUKA. — PEXXUM JIOCTVIIA:
WWW.MATH.OURNET.MD/INDEXR.HTM

17. BUBJIMOTEKA DJIEKTPOHHBIX YUYEBHBIX ITOCOBUI ITO MATEMATHUKE. —
PEXHUM JOCTVIIA: WWW.MSCHOOL.KUBSU.RU

18. OBPA3OBATEJIbHbIN ITOPTAJI «MUP AJITEBPBI». — PEXXUM JJOCTVYIIA:
WWW.ALGMIR.ORG/INDEX.HTML

20. POCCUMCKAS DJIEKTPOHHAS ILIKOJIA HTTPS:/RESH.EDU.RU



https://RESH.EDU.RU/
http://WWW.ALGMIR.ORG/INDEX.HTML
http://WWW.MSCHOOL.KUBSU.RU/
http://WWW.MATH.OURNET.MD/INDEXR.HTM
http://WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML
http://WWW.ZABA.RU/
http://WWW.MCCME.RU/FREE-BOOKS
http://WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM
http://WWW.ZADACHI.MCCME.RU/
http://WWW.ZADACHI.MCCME.RU.EASY/
http://WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM
http://WWW.RUSOLYMP.RU/
http://WWW.BYMATH.NET/
http://WWW.ENCYCLO-PEDIA.RU/
http://WWW.MEGA.KM.RU/

