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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAUMO s
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHUs MaTeMaTUYECKON HAayKOH SIBICHHUI U MPOLECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYArOIIMXCS: OHHU HCIONB3YIOT JSAYKTUBHBIC W
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBJISIETCS pean3aiueil 1eaTeIbHOCTHOTO IPUHITUIA 00ydeHUs.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CcoAepKaTenbHO-METOJAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHMBEPCAJbHOTO  MaTeMmMaThuyeckoro s3bika. CojepaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHsI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUMX MOJIeNied, OMHCAaHHUs MpPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKOW Mojenu
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopmMupoBaHue
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpanyeckue BBIPAXKECHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COILEPKAHUE OBYUEHUASA

7 KJIACC

Yucia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEX0J]] OT OAHON (POpMBI 3amucu
npobeit k apyrou. IloHsATHE pamMOHAIBLHOTO 4YHCIIA, 3alKCh, CpPaBHCHHUE,
YOOPSIIOUYMBAHUE  PalMOHANBHBIX  4ucell. ApudMeTHYECKHe JCUCTBUS  C
palMOHAILHBIMU 4YKCIaMH. Pelienue 3aad M3 peajbHOW MPAKTUKW HA 4YacTH, Ha
TPOOH.

CreneHb ¢ HaTypallbHBIM IIOKa3aTelIeM: OIpeesieHre, IpeoOpa3oBaHue
BBIPQKCHUI HA OCHOBE OMpPEEIeHUs, 3aMuCh O0JbIKnX duces. IIponeHTsl, 3amuch



MIPOLIEHTOB B BHUJE ApoOHU U IpoOU B BUJE MPOIEHTOB. Tpy OCHOBHBIE 33a/1a4d Ha
IIPOLIEHTHI, PEIICHNE 3aJa4 U3 PEaJbHON IPAKTHUKH.

[IpuMeHeHne TPU3HAKOB  JACIMMOCTH, PA3J0KEHHE HA  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM  4Yucle TmpsiMas W oOpaTHas
MIPONOPLUUOHAIIBHOCTH.

AJire0panydecKue BbIpPaKeHU s

IIepemeHHBIE, YACIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOU. [onmycTumble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dopmyinbl. Beruncnenust no popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHblEe BBbIpAKEHUsS, MpaBuiia MNpeoOpa3oBaHUS CYMM H
POU3BEICHHM, MPaBUIIa PACKPBITUSL CKOOOK U MPUBEAEHUS MOT0OHBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

OpnHowieHbl U MHOTOWIeHbl. CteneHb MHOrousaeHa. CloKeHue, BBIYMTaHUE,
YMHOKEHUE MHOIOWIEHOB. DOpMyJbl COKPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMbl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOTOYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja NpeoOpa3oBaHUsl ypaBHEHMS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUs, pELICHUE JMHEWHbIX ypaBHEHH. COCTaBlI€HHWE YpaBHEHHI MO
YCIIOBUIO 3a71auu. Pelienre TeKCTOBBIX 3a71a4 ¢ OMOIIBK YPaBHEHUM.

JluneitHOe ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX ypPaBHEHUW C JByMs I€pEeMEHHbIMHU. PelnieHue cucteM ypaBHEHHH
CIocoOOM TMOACTaHOBKHU. [IpuMepbl pemieHust TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YpABHEHHUI.

DyHKIUMN

Koopannara Touku Ha npssmoi. HuciioBsle MpOMEKYTKU. PaccTosHue Mexay
JIBYMsI TOUKaMHU KOOPAMHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema koopaunHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKHM Ha KOOpJAWHATHOU 1uiockocTu. [Ipumepst rpadmkoB, 3a1aHHBIX (HOpMYIaMHu.
Urenne TtpadukoB peanbHbIX 3aBucuMoctei. [lonstue ¢ynkmuu. [padux
¢bynkiuu. CoiictBa GyHkiui. Jluneitnas gynkmus, e€ rpaduxk. ['padux dyaknmm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX YpaBHEHUH WM CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KUIIACC
Yucsa 1 BIYUCICHUSA



KBagpatubiii kopeHb u3 uucia. [loHsTHe 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TPUOIMKEHUS] UppallMOHAIbHBIX uncesl. CBoiCcTBa apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKCHUN
Y BBIYUCIICHUAM. [[€MICTBUTENIbHBIE YUCIIA.

CreneHb C ENbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allMCh YKCIA.

AJire0panydecKue BbIpasKeHU s

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA HA
MHOKHUTENH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHHUE, JICJICHHE alreOpandyeckux ApoOer.
PanrionanbHbIe BRIpQXKEHUS U UX MIPeO0Opa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buerta. PelnieHue ypaBHeHUM, CBOASIIUXCA K JUHEHUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paIlIMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEepripeTalivs ypaBHEHUNU C IBYMs MEPEMEHHBIMU M CHUCTEM
JIMHEMHBIX ypaBHEHUW C JAByMsA NEpeMEHHbIMU. [IpuMepbl penieHus: CUcTeM
HEJIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMM.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckuM CriocoOoM.

YuciioBele HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

DOyHKUUMA

[lonstue @yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anust PYHKITHH.

I'paduk dynknuu. Urenue coiicTB ¢yHKIuU 1o e€ rpaduky. Ilpumepsr
rpaduKoB GYHKIIHHI, OTPAXKAIOIIHNX PeaIbHbIE MPOIIECCHI.

OYHKIIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBrcUMOcCTH, uX rpaduku. PyHkuun Y = X2, y = x3, y = VX, y=|x|. ['padudeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KIIACC

Yucsa 1 BBIYUCICHUSA

PannonanbHble yncia, UppallMOHANIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE TpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIIbHBIE YUCIA
KaKk OECKOHEUYHBIC JeCATUYHBIC ApoOW. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHO>KECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPAUHATHOW NPSIMOM.

CpaBHEHHE [NIEWCTBUTENBHBIX YWCEN, AapU(PMETUYECKUE JEHCTBUSA C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.



Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTh TMPOLECCOB B
OKPYKaFOIIEM MUPE.

[TpubnumxEHHOE 3HAUCHUE BEJIMYUHBI, TOYHOCTH MpubIKeHus. OKpyTieHne
yuce. [Ipuknika v oleHkKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JIUHEUHBIM.

KBanpatnoe ypaBHeHue. PellieHue ypaBHEHU, CBOISIIMXCS K KBAJAPATHBIM.
buxsanpatHoe ypaBHeHue. IIpuMepsl pelieHnss ypaBHEHUN TPETbEW U 4ETBEPTOU
CTENECHEN PA3JIOKEHUEM Ha MHOKUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOOM.

VYpaBHeHHE C IBYMs MEPEMEHHBIMU U €ro rpaduk. PermeHue cuctem ABYX
JIMHENHBIX YPaBHEHUN C ABYMs NEPEMEHHBIMU. PellleHne CUCTEM IBYX YpaBHEHHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemenune nuHEWHBIX HEPABEHCTB C OJAHOM MEPEMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKUUMA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaGona, KOOpIHUHATHI
BEPIIUHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu Gynkmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| 1 ux
CBOKCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCTOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmyno u Gopmymoi N-To wieHa.

Apudmernyeckas U reomerpuueckas mporpeccud. dopmynsl N-TO uieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakeHne YiIeHOB apu(PMETUUYECKOM U TEOMETPHUUECKOW MpPOrpeccuid
TOYKaAaMH Ha KOOPAWUHATHOMW IJIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIUAIBHBIA POCT.
CnoxHbIe TPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA



JIMUHOCTHBIE PE3YJIBTATBI
JINYHOCTHBIE pe3yJbTAThI OCBOCHUS NMPOrpaMMbl yueOHOro Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKoe BOCIIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOSALIEMY POCCUHCKOU
MaTeMaTHUKH, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTMKEHUSM  POCCHUCKUX
MaTEMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAIHbIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, MpPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJCHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHbIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM IJIsl yCNEmHOW MNpodecCuoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
OCTPOCHHEM MHANBUIYATLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M  OCTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ad, PEIICHWH, PACCyKIECHUW, YMEHHUIO BHIEThH
MaTeMaTHYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHUEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEeYECKOM
NEATEIIBHOCTH, JTAIlOB €€ Pa3BUTHS U 3HAYMMOCTH I Pa3BUTUSA LIMBUIM3ALUMU,
OBJIAJICHUEM SI3BIKOM MAaTE€MATHKHA U MAaTeMaTU4YECKOM KYyJIbTYpOH KakK CPeICTBOM
IIO3HAHUSA MHpPA, OBJAJCHUEM IIPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (popmMHupoBaHHEe KYJBTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HHTEpPECax CBOETO
310pOBbs,  BEIEHUA  30pOoBOro oOpa3a JKHW3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA W OTHAbIXA, pEryispHas Quanyeckas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQIEKCUM, NTPU3HAHUEM CBOETO

MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HAa MPUMEHEHUE MAaTeMATHYECKUX 3HAHUU VISl PEelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTU OKPYXAIOIIEH Ccpeabl, IJIaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TMOCIEACTBUM JISI OKPYXaIIeH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTUUECKUX MTPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanmus K M3MEHSIIOUNIUMCS YCJIOBUSIM COLMAIBLHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBHIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO JEeSATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOAeH, MpUoOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK ¥ KOMIICTCHIIUHU U3 OTbITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMynUpoOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (POpMYyIHUpOBaTh M OICHUBATH PUCKU H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

e BBIBISITP M XapaKTEPHU30BaATh CYIIECTBEHHBIE IPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHHA MEXAYy TMOHATUSAMU, (OPMYITHPOBATH
OnpeIeNICHUs MOHSATHH, yCTaHaBIIUBAaTh CYILIECTBEHHBIN MIpU3HAK
KIaccu(UKaIi, OCHOBAaHUA [l OOOOIIEHWS ¥ CpPaBHEHHS, KPHUTEPUU
IPOBOJIMMOTO aHAJIN34;

e BOCHPHUHUMATD, dbopmMynpoBaTh u peoOpa3oBLIBaTh CYXKJICHHUSL:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

e BBISBJISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS B
dakTax, maHHBIX, HAOTIOMEHUAX U YTBEPKICHUAX, MPEJaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUM;

e Ji€NIaThb BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

e pa30bupaTh [OKa3aTEIbCTBA MATEMATHYECKUX YTBEPKACHHUHN (MPSMBIE W OT
MPOTUBHOI0), TMPOBOAUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeJbCTBA



MaTeMaTu4ecKux (hakToB, BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crmocod pemeHus Yy4yeOHOW 3agaud  (CpaBHUBATh HECKOJBKO
BapUMaHTOB  peELICHUs, BbIOMpaTh HauOoyiee MNOAXOASAIMMA €  y4€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciieaoBaTeIbCKIE NEMCTBUS .

UCIIOJIb30BaTh BOMPOCHl KAaK HCCIEAOBATENLCKUI HHCTPYMEHT MO3HAHUS,
GopMynHpoBaTh  BONPOCHI, (UKCUPYIOUIME MPOTUBOpEUYHE, MpodseMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JIaHHOE, (OpMHUPOBATh TUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO  CAMOCTOSITEIBHO  COCTABICHHOMY IUIAaHY  HECIOKHBIN
HKCIEPUMEHT, HEOOJBIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEM
MaTEMAaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOSATEILHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOIO HAONIONEHUS, HCCIENOBAaHUS, OLEHMBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKkKe BBIIBUIaTh
IPEINOJNIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(DOpPMAINK, JaHHBIX,
HEOOXOMMBIX JUISl PEIICHUS 3a/1a4H,

BBIOMpATh, aAHAIM3UPOBATH, CHCTEMaTU3UPOBATh W  HHTEPIPETHPOBATH
MHPOPMAITUIO Pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

BBIOUpATh (OPMY MpECTaBICHUS HHPOPMAIIUU U WUTIOCTPUPOBATH pelliaeMble
3a/la4l CXeMaMH, JuarpaMmMaMu, HHOW rpaduKol U X KOMOMHAIASMU;
OLICHWBATh HAAEKHOCTh HMHGDOPMAIMKA 1O KPHUTEPHUSAM, MPEIIIOKCHHBIM
yUUTENIeM WIH C(HOPMYITHPOBAHHBIM CAaMOCTOSTEIBHO.

KomMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eificTBUS:

BOCIIpPMHHUMATb H (bOpMyanOBaTL CYXXKIACHHUSA B COOTBCTCTBHU C YCIOBHAMH U

HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA@XKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs 3a1ayH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOJ€ OOCYXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,

mpoOJIeMBl, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIEHUs, COMOCTaBJATh CBOM CYXKJACHHS C CYXICHUAMU APYTHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;



. MIPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1a41, DKCIIEPUMEHTA, UCCIIEIOBAHMS,
IIPOEKTa, CaMOCTOATENBbHO BBIOMpPATh (OpMAT BBICTYIUIEHMS C Y4YETOM 3aaad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUU;

. IIOHUMATh U UCIIOJIb30BATh NMPEUMYIIECTBA KOMAHIHOW M UHIAUBHYaJIbHOU
paboThI PU PEIIeHUH YYeOHbIX MATEMATUUECKHUX 3a/1a4;
. OPUHUMATh LIEJIb COBMECTHOM AEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALNI0

COBMECTHOW palOThl, pacrpeaesarh BUAbl padOT, AOroBapUBAaThCS, OOCYXAATh
MPOIIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

. y4yacTBOBaTh B TIpynmoBbIX (opmax padboTel (0OCyxJeHus, oOMeH
MHEHHUSIMH, MO3TOBBI€ IITYpPMbl M JAPYTUE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU UJ€HAMU KOMaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

. CaMOCTOSATEJILHO COCTAaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3aaaud (WId ero
4acTh), BBIOMpaATh CIOCOO peEHIeHUS ¢ YYETOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

L BJIaACTH crocodoaMu CaMOITPOBEPKU, CAMOKOHTPOJIA IMpOoHECCa N pC3yJibTaTa
pPCUICHUA MaTEeMaTHYE€CKOU 3aJ1a4u,
L npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOBHUKHYTH IIPHU PCIICHUU 3ada4U,

BHOCHUTH KOPPEKTHUBBI B JICSITCIBPHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

. OIIEHUBATh COOTBETCTBHUE pe3yJibTaTa JAEATCIHLHOCTH MOCTABJICHHON 1EIU U
YCIIOBHSM, OOBSCHATH MPUUMHBI TOCTHKCHHS WIIM HEJOCTHXKCHUS 11€IH, HaXOIUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 7 kKjaacce OOyYarONIMICS TONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YJIbTAThI:

Yucja ¥ BLIYUCTIEHUS

BeinosiHATh, codeTass yCTHbIE M THChbMEHHBIE TPUEMBI, apudMETHUYECKHUE
JEUCTBUS C pallMOHAJIBHBIMU YHCTIAMM.

Haxonuth 3Hau€HHMS YMCIOBBIX BBIPAXKEHUM, MPUMEHATH pPa3sHOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIYMCIICHHUS 3HAYEHUM JPOOHBIX BBIPAKECHUMN, COJEpIKAIIUX
O0OBIKHOBEHHBIC U JIECATUYHBIC IPOOH.



[lepexoanTh OT 0fHON (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JAECATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsITh ynCna.

BbINONHATS TPUKUAKY U OLEHKY pe3yjibTaTa BbIYMCIECHUMN, OLEHKY 3HAUCHU
YHUCJIOBBIX BbIpOXKECHUI. BBIMONHATH NEUCTBHS CO CTENEHSMU C HATypalbHBIMU
[TOKA3aTEISAMH.

[IpuMeHsAT,  MpU3HAKU  JEIUMOCTH,  pa3jioKeHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCE].

PemaTh NpakTUKO-OpUEHTUPOBAHHBIE 3a7auM, CBSI3aHHbIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, NPOLEHTAMHU, HHTEPIPETUPOBATDH
pe3yNbTaThl pelieHus 3a7ad ¢ y4€TOM OrpaHUYEHHUM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPaKeHH s

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, TMPUMEHATH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

Haxonute 3HaueHUss OyKBEHHBIX BBIPAKCHUHM NpPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoeimonHaTe  mpeoOpa3oBaHUS  EIOr0  BBIPAXEHUS B MHOTOYIECH
NPUBEICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOKEHHE OJHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaipaTa CyMMBI U KBaJpaTa Pa3HOCTH.

Ocy1iecTBIATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXHUTENS, TPYNIUPOBKH  CIIAaraeMbIX,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSs NpaBUiia
IIEPEX0/1a OT UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, sABiseTcs
JIM YACII0O KOPHEM YpaBHEHHUS.

[IpuMensThs rpaduueckue METOIbI MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YHUCEIN, SBIAIOMIMXCS PEIIeHWEM JIMHEHHOTro
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHUS C
JByMsI TEPEMEHHBIMH, TMOJB3YysSICh TI'padUKOM, MNPUBOJIUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YpaBHEHUM C IByMS IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHH MO YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl TIOJyYEeHHbIN pe3yJbTar.

DyHKUUH

N300paxkaTth Ha KOOPAMHATHON MPSMOI TOUKH, COOTBETCTBYIOUIUE 33/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alUChIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOM IUJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUN. CTpouTth rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMNA M3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MpeAcTaBICHHUS W aHalW3a WHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BIYUCICHUA

Hcnonp30BaTh HayajabHBIE MPEICTABICHUS O MHOXECTBE JI€MCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYUCICHHUM, M300paxaTh NEeHCTBUTEIbHBIC
YHCJIa TOYKAMA HAa KOOPJIMHATHOM MPSIMOM.

[IpumeHsaTs mOHATHE apU(PMETUYECKOTO KBAJIPaTHOTO KOPHS, HAXOIUTH
KBa/IpaTHBIE KOPHH, WCIIONB3Ys TPHU HEOOXOAMMOCTH KaJbKYJSITOP, BBITOIHSATH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KAIIUX KBAJApPATHBIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJIBIIMX U MAJIBIX YHCENI C MOMOUIBIO JECATUYHBIX
npobeit u creneneit ynucia 10.

AuredOpanyeckue BbIpaKeHU

[IpuMeHAT, TMOHATHE CTENEHH C I[EJbIM I[O0Ka3aTeJIeM, BBINOJIHATD
mpeoOpa3oBaHuUs BEIPAXKECHHA, COACPIKAIINX CTENIEHHU C TETBIM MTOKa3aTeIeM.

BbINONHATH TOXK/IECTBEHHBIE MPEOOPA30BAHMS PALMOHAIBHBIX BbIpaKEHUU
Ha OCHOBE IMPaBWJI JEUCTBUI HAJl MHOTOUJIEHAMH U are0panyecKuMu Apo0sMHu.

PacknaapiBaTh KBaApaTHBIN TPEXUJIEH HA MHOKUTEIH.



[TpumMensTh peodpa3zoBaHus BHIPAKEHUM JUIsl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEeHUA U HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YpaBHEHUS M pallMOHAJIbHBIC YpaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHHH C ABYMS IIEPEMEHHBIMH.

IIpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCJIe C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPaBHEHHUH pEIIEeHUs, €CIU UMEET, TO CKOJIbKO, U
npouee).

[lepexonuth OT ciOBeCHON (OPMYIMPOBKM 3a7adyu K €€ anreOpandeckou
MOJEIM C TIOMOIIBIO COCTABJICHHS ypaBHEHUS WJIM CHUCTEMbl YpaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsT, CBOWCTBA YMCIIOBBIX HEPABEHCTB IS CPaBHEHUS, OICHKH,
pemaTh JUHEWHbIE HEPaBEHCTBA C OJIHOW TMEPEMEHHOM W WX CHUCTEMBI, JaBaTh
rpaduyYecKy0 WUTFOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUMA

[TornMathe ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAUYEHMsI), ONPEAENITh 3Haue€HHE (DYHKIHMHU IO 3HAYCHHIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku djaeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, Y = X2, ¥y = X3,y = |[X|, Y = VX, omuchIBaTh CBOWCTBA YHCIOBOIA
dbyakuu o e€ rpaduxy.

K koHmy oOyueHus B 9 kJjacce OOYyYalOIMICS TOJYYUT CIICAYIOIIHE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYUCICHUSA

CpaBHUBaATh U YHOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BeimonHaTh  apudMeTHdyecKkue JEeUCTBUS C PAIMOHAIBHBIMU YHCIIaMH,
coueTasl YCTHbIE UM TIUCbMEHHBIE TMPUEMBI, BBINOJHITh BBIUKMCICHUS C
UppalMOHAIBHBIMU YUCIIAMU.

HaxomuTe 3HaueHus CTENEHEW C LEIbIMH I[OKa3aTeisiIMU M KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyryisiTh I€MCTBUTENBHBIE YHUCJA, BBINOJIHATH MPUKUJKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHblE W KBaJpaTHbIE YpPaBHEHUS, YpaBHEHHUsS, CBOJAIIHMECS K
HUM, NpOCTENIInEe JpOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMSI NEPEMEHHBIMHU U
CUCTEMBbI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS TUHEHUHBIM.



Pemiath TekcTOBBIE 3ajauM  alreOpamvyeckuM CHocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JIBYX YPABHEHUU C JIBYMs IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHUEM TpaUuecKUX MpeICTaBIeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA ypPaBHEHUM PELICHUS, €CIM HMEET, TO CKOJIBKO, W
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)xaThb
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHWE C MOMOILIBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300paxkaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacrioznaBath (GyHKIMM HM3Y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH

pacrooKeHHe Ha KOOPAUHATHOW IUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HA4YCHUH K03 (OUITUCHTOB, ONMCHIBATh CBOMCTBA ()YHKIIHIA.

Ctpouth U M300pakaTh CXeMAaTHYECKH I'pa@UKW KBaIpaTHUYHBIX (YHKIHUM,
OIKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh kBajpaTuyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YmncioBbIe MOCTAEA0BATEIbHOCTH M MPOrPeccun

PacrioznaBaTh apudmeTHUECKyl0 W TE€OMETPHUUYECKYI0 TMPOTPECCUU TpH
Pa3HBIX CIIOco0ax 3aaHus.

BbImonHATS  BBIYHCIICGHUS C  HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakath YiIeHBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAMHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHMCJIOBBIMHM IMOCIEIOBATEIbHOCTAMH, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKMU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 25 1 bubmmoreka [IOK
qycla https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 27 1
AJIrCOPAHICCKHE BbIpaXCHIA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 Y PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopauarst u rpadukit. Pymkui 24 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5



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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berauciienns. CTeneHb ¢ eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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 KUIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
> OyHkwH 16 L https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 UucnoBsie MOCaeA0BaTEIbHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



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 OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Mepzmsik A.T'., [Tononckuii B.b., SAxkup M.C.; nox penakuueii [lononbckoro
B.E., Anre6pa, 7 kiacc,0O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatennsckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe o6111ecTBO
"UznarenncTBO [IpocBenienue”;

2. Mepznsk A.T'., Ilononckuii B.b., SAxup M.C.; nox penakuueit [Togonbckoro
B.E., Anre6pa, 8 kinacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenwsckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe 00111ecTBO
"UznarenbcTBO [IpocBenienue”;

3. Mepaisik A.T'., ITononckuii B.b., SAxkup M.C.; nox penakuueit [Togonbckoro
B.E., Anre6pa, 9 knacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatensckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe 00111ecTBO
"UznarenbcTBO [IpocBenienue";

4. A. T". MopakoBuy, Anrebpa. 8 kiacc: y4eOHUK JJIs1 00111e00pa3oBaTeIbHBIX
yupexaennii / A. I'. Mopakosud. - M.: Muemo3una, 2020r.

5. A. T'. MopakoBu4, Anredpa. 8 Kiacc: 3aqaqyHuK JIJIs
001eo0pa3oBaTebHBIX yapexaeHul. - M.: Maemo3una, 2020r.

6. A. I'. Mopakosuu, Anrebpa. 9 xnacc: ydeOHHK 11 00111e00pa3oBaTeIbHbIX
yapexaenuii / A. I'. Mopakosud. - M.: Muemo3suna, 2020r.

7. A. T. MopnkoBuy, Anredpa. 9 kiacc: 3aJlauHuK AJis

00111e00pa30BaTENbHBIX yupexkaeHui. - M.: Muemo3suna, 2020r.



METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJA

Mep3snsik A.T'., ITononckuii B.b., SAxup M.C.; nox pegakuueii [lononsckoro
B.E., qunaktuueckue Mmarepuaibl, Anredpa, 7 kinacc, O01iecTBo ¢
OrpaHWYEHHON OTBETCTBEHHOCTHIO "M3naTensckuil nentp BEHTAHA-

I'PA®"; AkmonepHoe odiecto "U3narenscTBo [Ipocsenienue";

Mep3znsik A.T'., ITononckuii B.b., Axup M.C.; noa penakuueit [Togonbckoro
B.E., Qunaktuaeckue marepuaibl, Anredpa, 8 kimacc, O01iecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3narensckuii ientp BEHTAHA-
I'PA®"; AkmonepHoe obmecto "U3narenscTBo [IpocBemnienue";

Mep3znsik A.T'., ITononckuii B.b., Axup M.C.; nox penakuueit [Togonsckoro
B.E., Junaktudeckue Mmatepuaibl, Anredpa, 9 kimacce, O011ecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3narensckuii ientp BEHTAHA-

I'PA®"; AkmonepHoe obmectso "U3narenscTBo IIpocBemnienue";

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. www. edu - "Poccuiickoe oopa3oBanue" deaepanbHblii MOPTAIL.

2. www.school.edu - "Poccwmiickuii 001eodpa3zoBaTebHbIH TOpTaT".

3. www.school-collection.edu.ru/ Enunas xosuekius iuppoBbIX



o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCke MIKOJIBHOTO YUUTEIsT MAaTEeMAaTHKH
JlokymeHTanus, pabo4yre MaTepuabl Ui YIUTEIs] MAaTEMaTHKA
5. www.it-n.ru"Cetb TBOpYECKHUX yUHTEICH"

6. www.festival.1september.ru ®ectuBans megaroruyecKux uaci



