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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa O0ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO ITUKIOB, €€ OCBOGHHE HEOOXOAUMO IS
MPOAOJKEHUsI 00pa30BaHus U B IOBCEIHEBHOM KU3HU. Pa3BuTHe y 00y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TpUpOAEC W OOIIeCTBE, POJIM MAaTEeMaTHUYECKOTO MOJACITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJEI,
dopmynupoBaTh yrBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYalOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PacCyXKJCHHs, 0000IIeHIEe W KOHKPETU3aIlnIo, adCTparupoBaHue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITETTFHOW  JISATEIIbHOCTH OOYYAIOIIMXCs, TOITOMY CaMOCTOSTEIBHOE
pelIeHue 3a7a4 ABISeTCs peaju3alnuen 1esITeIbHOCTHOTO MPUHIUMIA 00 yYeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO
o01rero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATENIbHO-METOANYECKUE
muHuu: «Yucna u BeIUUCICHUSN», « ANreOpandyeckue BBHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas u3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUYEeHUS Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JHUHHSAMHU. B Xome wu3ydeHuss ydeOHOTro Kypca OO0ydaromuMmcs
NPUXOAUTCS JIOTHUECKU PacCyX JaTh, UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemarhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TIOBCEAHEBHON
KU3HU. PazBuTHE TOHATHS O YMCJIe HA YPOBHE OCHOBHOTO O0OIIET0 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 00I1IeMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHaArOUIUXCS
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMMCAHHUS MpPOLECCOB U
ABJIGHUNA peanpbHOr0o Mupa. B 3agaum oOydeHust anrebpe BXOIAT TaKke
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATHKH, W OBJIAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOJIbHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHMsI, CHOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmecrtBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHUS UCIIOJIb30BATh Pa3InYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
Npe/ICTaBICHUH O POJIM MaTEMAaTUKHU B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKaAHUSA:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 ygaca (3 yaca B HEZIENO).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuca v BbIYUCICHUS

JIlpoOu OOBIKHOBEHHBIC W JICCSATHYHBIC, TIEPEX0J] OT OAHON (DOPMBI 3ammcH
npobeit k apyroi. IloHsATHEe palMOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUYMBAHUE  PallMOHANBHBIX  Yucell. ApudMETHYECKHe JCHCTBUS C
palMOHAIBHBIMM 4YKCIaMH. PerieHue 3agad w3 peaibHOM MPAaKTUKH HA 4acTH, Ha
Ipoowu.

CteneHb ¢ HaTypaJIbHBIM IIOKa3aTeleM: OIpe/iesieHre, MpeoOpa3oBaHUe
BBIPQKCHUI HA OCHOBE OMpPEEIeHUs, 3aMuCh O0JbIKnX duces. IIponeHTsl, 3amuch



MIPOLIEHTOB B BHUJE ApoOHU U IpoOU B BUJE MPOLEHTOB. Tpy OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHNE 3a7a4 U3 PEaJIbHON IPAKTUKH.

[IpumMeHeHnE TPU3HAKOB  JACIMMOCTH, PpAa3JOKEHHE HAa  MHOXKHUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4YHclie T@psiMas W oOpaTHas
MIPONOPLUHAOHAIBHOCTH.

AJire0panydecKue BbIpasKeHU s

IIepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHOM. JlonmycTUMBIE
3HA4YEHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIUYMHAMH B BHJIE
dopmyibl. Beruncnenust no popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUIH,
TOXKJIECTBEHHO paBHblEe BBbIpAKEHUS, MpaBuiia MNpeoOpa3oBaHUS CYMM H
POU3BEICHUM, MPaBUIIa PACKPBITUSL CKOOOK M MPUBEACHUS MOJIOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATYpaJIbHBIM I10KA3aTEIIEM.

OpnHowieHsl 1 MHOrOwIeHbl. CteneHp MHOrousieHa. CloKeHue, BBIYMTaHUE,
YMHOKEHUE MHOIOWIEHOB. POpMyJibl COKpAlIEHHOTO YMHOXKEHUS: KBaJpaT
CyMMBbl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja NpeoOpa3oBaHUs ypaBHEHHS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YPaBHEHHUs, pEUICHWE JUHEWHbIX YypaBHeHUW. CoOCTaBIEHUE YpaBHEHUU IO
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX ypPaBHEHUW C JByMs I€pEeMEHHbIMHU. PelnieHue cucreM ypaBHEHHH
Croco0OM TOJACTaHOBKHU. [IpuMepbl perieHus: TEKCTOBBIX 3aad C IMOMOIIBIO
CHUCTEM YpABHEHHUI.

DOyHKUUMN

Koopaunara Touku Ha npsiMmoi. UHCIIOBBIE MPOMEXKYTKU. PaccTosiHue Mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema xkoopauHat, ocu Oxu Oy. AGciucca W opJauHaTa
TOYKH Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonsatue ¢ynkuuu. [paduk
¢bynkiuu. CoiictBa dyHkiui. Jluneitnas gynkmus, e€ rpadux. ['padux dyakmm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX YpaBHEHUH WM CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KUIACC

Yuciaa 1 BLIYUCIEHUS



KBagpatubiii kopeHb u3 uucia. [loHsTue 00 HppalMOHAIBHOM YHCIIE.
JlecaTuunble TPUOIMKEHUS] UppallMOHAIbHBIX uncesl. CBoCTBA apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUSAM. [[€CTBUTENIbLHBIC YHUCIIA.

CreneHb C LENbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allKMCh YKCIa.
AJire0panvecKue BbIPaKeHH s

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA HA
MHOKHUTEH.

Anrebpanudeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [IeJIEHHE aireOpandeckux Jpooeit.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeOOpa3OBaHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buerta. PelieHue ypaBHEHUM, CBOASIIUXCA K JUHEHUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas unTepripeTanus ypaBHEHUH C IBYMs NIEPEMEHHBIMU U CHCTEM
JIMHEMHBIX ypaBHEHUW C JAByMsA NEpeMEHHbIMU. [IpuMepbl penieHus: CcucTeM
HEJIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOU NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTembl JINHETHBIX HEPABEHCTB C OJJTHOM EPEMEHHOM.

DOyHKUUMN

[lonstue @yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus PyHKIIHMA.

I'paduk dynknuu. Urenue coiicTB ¢yHKIuU 1o e€ rpaduky. Ilpumepsr
rpaduKoB GYHKIIUH, OTPAXKAIOIINX peabHbBIC MPOIECCHI.

OYHKIMK, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPONOPIHUOHATHHBIC
3aBHCHMOCTH, MX rpaduku. Pyukuun Y = X2, y = X3, y = VX, y=|x|. I'paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yucja ¥ BLIYUCTIEHUS

ParmonanbHble 4nclia, UppallMOHATIbHBIC YHCJIA, KOHEYHbIE U O€CKOHEYHBIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JNEHCTBUTEIbHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC IeCATHYHBIC IpoOu. B3anMHO 0OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJAUHATHOUN MPSIMOU.



CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpPA, IUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuika v oueHkKa pe3yabTaToB BHIYMUCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOASAIMXCS K JIUHEUHBIM.

KBanpatnoe ypaBHeHue. PellieHue ypaBHEHU, CBOISIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHuss ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C JIBYyMs MEPEMEHHBIMU U €ro rpaduk. PermieHue cuctem ABYX
JIMHENHBIX YpaBHEHUM C AByMs NIEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMMU.

Periennie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemienve nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

DOyHKUUMN

Ksampatnunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopaMHATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoIbl.

Ipaduxu pynxumit: y = kx, y = kx + b, y = k/ix, y =x3, y =X, y = [X| , u ux
CBOKCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrPeccHu

[loHsiTHE YMCTIOBOM MOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATENbHOCTU
peKyppeHTHO# dhopMyno u Gopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccund. Dopmynsl N-TO dieHa
apu(PMETUIECKON 1 TEOMETPUUECKON TPOTPECCHl, CYMMBI TIEPBBIX NUIICHOB.

N300pakeHne YICEHOB apu(PMETHUIECKOM W TEOMETPHUYECKOW MPOTrPeCcCHid
TOYKaAaMH Ha KOOPJAWUHATHOW IJIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIMAIBHBIA POCT.
CnoxHbIe TPOLICHTHI.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA



JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3ylTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKUX
MaTEMAaTUKOB M POCCHUMCKOM MAaTEMATHYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ATUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpak/laHWHA U peallu3alii ero
npaB, MPEJACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3ZAHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B I€SITEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHMUEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM IJIsl yCNEmHOW MNpodecCuoHaTbHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUIYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY U  OCTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ad, PEIICHWH, PaCCyKICHUW, YMEHHUIO BHJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHUEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEeYECKOM
JEATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH IS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTanue, (popmMHupoBaHHEe KYJBTYPbI 310POBbS U
3MOLMOHAJIBHOI0 0J1Ar OOy YU :

TOTOBHOCTBIO NPHMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKW3HM  (30pOBOE  IIUTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA W OTHAbIXA, pEryispHas Quanyeckas



aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA peQEKCUM, MTPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN Ha MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUN ISl OKPY’KaroIehd cpejbl, OCO3ZHaHUEM
100aJILHOTO XapaKTepa AKOJOTUUECKUX MPoOJIeM U MyTel UX PeIICHUS;

8) ajanTanus K M3MEHSIIONIUMCH YCJOBUSIM COUMAILHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JeATeIbHOCTh, B TOM UUCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOeH, MpUoOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMHU U3 OIbITA JPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyITUpOBaTh UACH, MMOHATHS, TUTIOTE3bl 00 OOBEKTAX U SBJIICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKO  CHUTYaIlUMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIINMN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble jornueckue AecTBUA:

e BBUIIBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHYECKUX
O0BEKTOB, TOHSATUN, OTHOLICHUH MEXKIY MOHATUSIMH, (OPMYITHPOBATH
OTpEeJeICHNs] ~ TOHSATUH, YCTaHAaBIMBAaTh CYHIECTBEHHBIH  MPHU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATh, (OPMYIUPOBATH ¥  NPEOOPa3OBBIBATH  CYXKICHHUS:
yYTBEpJUTEIbHBIE W OTpUIATENIbHBIC, €IMHUYHBIC, YaCTHBICE M 0OIIue,
YCIIOBHBIE;

e BBISBIISATH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (aKTaxX, MaHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,
npenjaratb ~ KPpUTEpUHM NI BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JI€NaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIFOUCHUH 10 aHAJIOTHH,



pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATENIBHO HECJOXKHBIE JOKA3aTelbCTBA
MaTreMaTu4eckux (akToB, BBICTpAUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
MIPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciie0BaTEeIbLCKHIE IEHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HWCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UITUIO, MHCHHUC;

NPOBOJAUTL II0 CAaMOCTOSITEIIBHO COCTaBJICHHOMY IUIAaHY HECIIOKHBINA
OKCIICPUMEHT, HeOO0JIBIII0E HCCIIE0OBAHUE 10 YCTaHOBJICHUIO
0COOEHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COO0M;

CaMOCTOSATEILHO (POPMYJIHPOBaTH 00OOIIEHUS U BBIBOJBI 10 Pe3yJibTaTaM
NIPOBEIEHHOTO HAOIOACHUS, WCCIICAOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
TIOJIYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IpOIECCa, a TaK)Ke BBIJIBHTaTh
IIPEIITOIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmaunmeii:

BBISBJISITh HEAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BBIOMpaTh (GopMy mpencTtaBieHUs HWHOOPMAMK W HLIIOCTPUPOBATH
pelaeMple 3aJlaud  CXeMaMH, JIuarpaMMaMH, WHOM TpaduKod H HX
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTHh WHGOOpPMAIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yuuTesIeM Wi cPOPMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe 1elCTBUS:

BOCIIpUHMMATh ©  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIENIAMHU OOILEHHUS, SICHO, TOUHO, TPAMOTHO BbIPaXaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JAaBaThb MOSCHEHUS IO
XOJly pELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3YJIbTaT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMHI,
poOJIeMBI, perraeMoi 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pELICHUs, COMOCTABIATH CBOM CYXICHHS C CYXICHUAMU JIPYTUX



YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMuUE€ U CXOJICTBO IMO3ULIUM, B
KOPpEKTHOU (popme (HopMyIupOoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS,

e IMPEACTABIATH  PE3yJAbTaThl  pEIICHHs  3aJayd,  HKCIEPUMEHTA,
UCCJEIOBAaHUS,  NIPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3aJ]a4 MPE3EHTALUHN U OCOOCHHOCTEN ayTMTOPUU;

e IMOHMMATh W  HCHOJNb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON paOOThl MNpU pEeHIeHUH Y4eOHBIX MAaTeMaTUYeCKHX
3ajady;

e IPUHUMATh LEIb COBMECTHOU NIEATEILHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, JOTOBapUBATHCA,
o0CyXJ1aTh TPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIOACH;

e YyYacTBOBAaThb B TIPyNmnoBeIX (opmax paboTel (oOCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBbl€ IITYpMbl W JIpyrue), BBIMNOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJIATH IJIAaH, aITOPUTM pEIIeHUs 3ajauu (WIH €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb U KOPPEKTUPOBATH
BapUaHThI pEIICHUH ¢ Y4ETOM HOBON MH(pOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJICKT:

e BJIAIETh crnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIpolecca U
pe3yJabpTaTa pelieHns MaTeMaTHYeCcKOi 3a1auu;

e IPEIBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IpU pPEIIEHUU
3aayd, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENLCTB, HAWJJCHHBIX OMIMOOK, BBISBJIEHHBIX TPYIHOCTEH;

e OLCHUBATH COOTBETCTBHUE PE3YJIbTaTa NEATEIBHOCTH MOCTABICHHON LEJIH
U YCIIOBHSIM, OOBSICHATH IPUUYNHBI JOCTUKEHUS WIA HEAOCTUKEHUS LIEIIH,
HaXOJUTh OLIMOKY, TaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 KJjacce OOyYarolIMICS TMOJMYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

BoinonHsATh, coueTas YCTHbIE M MUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YUCIIAMHU.



HaxoauTe 3Ha4YeHMs] YHUCIIOBBIX BBIPAKEHHH, MPUMEHSTh pPa3HOOOpa3HbIE
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPaXKEHUU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTh OT 0fHON (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYUBATH PALIMOHAIBHBIE YHCTIA.

OKpyIJIsTh yncna.

BbINOTHATh TPUKUJIKY U OLIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTENMEHSIMU C HATypaJIbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsAT,  NpU3HAKU  JEIUMOCTH,  pa3jIoKeHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCE].

PemaTh NpakTUKO-OpUEHTUPOBAHHBIE 3a7auM, CBSI3aHHbIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, NPOIEHTAMHU, HHTEPIPETUPOBATH
pE3yNbTaThl pelieHus 3a7a4 ¢ Y4ETOM OrpaHUYeHMi, CBS3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPasKeHH s

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CHUMBOJIMKY, NMPUMEHSThH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHMM TPU 3alaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUS — EIOr0  BBIPAXEHUS B MHOTOYWIECH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHSTH (POPMYITbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcyIiecTBIsATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOMHUTENS, TPYNIUPOBKH  CIAraeMbix,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexojia OT UCXOAHOTO YPaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduuecKkue METO/IbI MPU PEIICHUH JTUHEUHBIX YPABHEHUN U HX
CUCTEM.



[TonOupaTes mpuMepsl Tap YWCEN, SBIAIOMIMXCA PEIICHHEM JHUHEHHOTO
YpaBHEHUS C ABYMsI TICPEMCHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JIHWHEHWHOTO YpPaBHEHHUS C
JIBYMsI TICPEMEHHBIMHU, TOJB3YSACHh T'PAaPUKOM, MPUBOIUTH MPHUMEPHI PEIICHUSI
yYpaBHCHHSI.

PemaTh cucTeMbl IBYX JIMHEWHBIX YPaBHCHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpauuecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHH 1O YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3aJ1ay¥l TIOJyUYE€HHBbIN pe3yJbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIYYH, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YUCIIOBBIC TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmedaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TOMOINBIO (QYHKIUHA HM3BECTHBIC 3aBHCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, PacCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIHUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEN.

K koHmy oOydeHus B 8 kJjacce OOyYarOmMICS TMOTYyYUT CIICAYIOIIHAE
IIPEIMETHBIE PE3yTbTaTHI:

Yucia 1 BHIYUCICHUSA

Hcnonb3oBaTh HavyallbHBIE MPEACTABICHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYMCICHHUM, M300paxaThb EeHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOUW IPSAMOM.

[IpumensaTs mOHATHE apUPMETUYECKOTO KBaJIPaTHOTO KOPHS, HAXOIUTH
KBaJIpaTHBIE KOPHU, WCIIONB3Ysl MPU HEOOXOAMMOCTH KAJIBKYJISTODP, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIUX KBAJApPATHBIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIINX M MAJIBIX YHUCEN C TOMOIIBIO JECATUIHBIX
npobeit u creneHeit ynucia 10.

AuredOpanyeckue BbIpaKeHUA

[IpuMeHsAT, TOHSTHE CTEMEeHW C TIeNBIM  [OKa3aTelieM, BBIOIHSTH
mpeoOpa3oBaHuUs BEIPAKECHHMA, COACPIKAIINX CTENIEHHU C TETBIM MTOKa3aTeIeM.

BBITIOTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHUN
Ha OCHOBE MPaBUJI JICUCTBUI HaJl MHOTOWICHAMH U aNre0pandecKuMu IpoOsiMHu.



PackitanpiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTh npeoOpa3oBaHMsl BEIPAKEHUN JJI PEeIIEHUs pa3IMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHelHbIE, KBaJApaTHbIE YpAaBHEHUS WM PAalMOHAIBHBIE YPAaBHEHWS,
CBOSILIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

IIpoBOAUTE NIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeCcTaBiIeHU (yCTaHABIMBATb, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMH PEILICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ anreOpanveckoit
MOJENH C TIOMOIIBKD COCTaBJICHHS YPABHEHHsS WJIM CUCTEMbl YPaBHEHHI,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33Ja4M NIOJIYYEHHBIN PE3yIbTAaT.

[IpuMeHATP CBOWCTBAa YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLEHKH,
pelmaTh JUHEHHbIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKky0 WILTIOCTPAlMI0O MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKINHA

[lonumaTe ¥ UCMONIB30BaTh (DYHKIIMOHAJIbHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUYEHHMsI), ONMpEAeNsITh 3HaueHHe (YHKUUHU O 3HAYCHHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, y = X2, ¥y = x3,y = [X|, Y = VX, omnuchIBaTh CBOICTBA YHCIOBOIL
dbyakuu o e€ rpaduxy.

K koHmy oOyueHus B 9 kJjacce OOyYarOImMMIACSA TMOIYYUT CICAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYUCICHUA

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC U UPPALlMOHAJIbHBIC YHCIIA.

BeimonHaTe  apudmMeTHUECKHE JEHWCTBUS C  pallMOHAJILHBIMU YHCIIAMH,
coyerass YCTHbIE H TIMCbMEHHBIC TPUEMBI, BBINOJHATh BBIYUCICHUS C
HUPPALMOHAIBHBIMU YHCIIAMH.

HaxomuTe 3HaueHUs CTENEHEW C LEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIUKCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraaTh JE€UCTBUTENIbHBIE YKCIA, BBIMOJHATH MPUKUIKY pe3yJibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHbIE W KBaJApaTHBIC ypaBHEHMS, YPaBHEHUS, CBOJSIIHUECA K
HUM, TIPOCTEHIIINE APOOHO-pAlIMOHAIBHEIE YPAaBHEHUS.

Pemate cuctembl ABYX JMHEHMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS] JIUHEHHBIM.



Pemiath TeKCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM € TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMU.

IIpoBOaUTE IIPOCTEUIINE UCCIIENOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C MPUMEHEHUEM TpaUuecKUX NpeCcTaBIeHUH (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHUH pelIeHUs, €ClId HUMEET, TO CKOJbKO, U
rnpouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)xaThb
pelIeHre HEPaBeHCTB Ha YMCIOBOM MPSMOM, 3alKChIBaTh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

PemaTte  cucTteMbl  JMHEMHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIOBOM MPAMOM, 3aMUCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA NP PELICHUHU Pa3IMYHbIX 3a/a4.

DyHKUUMA

PacnioznaBath (GyHKIMM H3y4YeHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH
pacroioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBECHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONUCHIBATH CBOMCTBA () yHKIIHIA.

Crtpoutb U H300pakaTb CXEeMaTHUYECKH I'pa@UKUA KBaIPAaTHUUHBIX (YHKIUM,
OIKCHIBaTh CBOMCTBA KBAAPATUYHBIX (DYHKIIMH 110 X TpaduKaM.

Pacno3HaBaTh KBaJgpaTHyHy10 QYHKIHIO 110 (HOopMyJie, IPUBOAUTH IPUMEPHI

KBaJIpaTUYHBIX (YHKIUNA U3 peabHOU KU3HU, QUZHKHU, TEOMETPHH.

YucioBbIe MOCTEA0BATEIbHOCTH M MPOrPecCuH

PacrioznaBaTh apudmeTHUecKyl0 W TE€OMETPUUECKYI0 MPOTPECCUU TpH
Pa3HBIX CIIOco0ax 3aaHus.

BbImonHATS  BBIYHMCIICHUS C  HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apupMETHIECCKON ¥ TEOMETPUIECCKON IPOTPECCH, CYMMBI ITIEPBBIX N WICHOB.

N300pakath wiI€HBl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPIAWHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHMCJIOBBIMHU IMOCIEI0BATEILHOCTAMH, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKMU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIPaXCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3jaesioB 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 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIPaXKEHHUSL. 15 1 bubnuoreka [IOK
AnrebOpanveckas 1poOb 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. OCHOBHEIC HOHSTHS https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBbIC GyHKIMH 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 yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3jaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MMOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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. Mepzisik A.T'., [Tononckuii B.b., SAxkup M.C.; nox penakuueit [Togonsckoro
B.E., Anre6pa, 7 knacc. O0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatennsckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe o0111ecTBO
"UznarenncTBO [IpocBenienue”;

2. Mepznsk A.T'., ITonouckuii B.b., SAxkup M.C.; nox penakuueit [Togonsckoro
B.E., Anre6pa, 8 kiacc. O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

"Uznatenwsckuii ieHTp BEHTAHA-I'PA®"; AxuionepHoe o0111ecTBO
"UznarenscTBO [IpocBenienue”;

3. Mep3msk A.T'., Ilononckuit B.b., SAkup M.C.; nox penakuueit [logonsckoro
B.E., Anre6pa, 9 kimacc. O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenwckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe o0111eCcTBO
"U3narenncTBO [IpocBenienue”;

4. A. T'. MopakoBuu, Anredpa. 8 kiacc: yaeOHUK Jj1s1 00111e00pa3oBaTeIbHBIX
yupexaenuii / A. I'. Mopakosuu. - M.: Maemo3una, 2020r.

5. A. T'. Mopakosuu, Anre6pa. 8 Kiacc: 3aJJadHuK I 00111e00pa30BaTEIbHBIX
yapexjaeHui. - M.: Muemo3suna, 2020r.

6. A. I'. Mopakosud, Anredpa. 9 kiacc: yueOHUK I 00111e00pa3oBaTeIbHbIX
yupexnenuii / A. I'. Mopakosud. - M.: Maemo3una, 2020r.

7. A. T'. MopnkoBud, Anrebpa. 9 kinacc: 3alauHuK JJIs

o01eo0pa3oBaTeNbHBIX yupexaeHui. - M.: Maemo3una, 2020r. METOANYECKME
MATEPWA/bI AN19 YYUTEN

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

Mep3znsik A.T'., ITononckuit B.b., SAxup M.C.; nox penakuueit [Togonsckoro
B.E., unaktuaeckue Mmarepuaibl, Anredpa, 7 kiaacc, OGIecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3narensckuii ientp BEHTAHA-
I'PA®"; AkunonepHoe oduectBo "U3narensctBo IIpocsenienue";
Mepznsak A.T'., Ilononckuii B.b., SAxkup M.C.; nox penakuueii [logonsckoro
B.E., unaktudeckue Mmarepuaibl, Anredpa, 8 kimacce, O0IIecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3narensckuit ientp BEHTAHA-
I'PA®"; AkunonepHoe oduectBo "U3narensctBo [Ipocsenienue";
Mep3znsak A.T'., Ilononckuit B.b., SAxkup M.C.; nox penakiueit [lomgonbckoro
B.E., Ilunaktuaeckue Mmarepuaibl, Anredpa, 9 kimacce, OOIecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3narensckuii ientp BEHTAHA-
I'PA®"; AkunonepHoe odiectBo "U3narensctBo IIpocsenienue";

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. www. edu - "Poccuiickoe o0pazoBanue" denepanbHbIi MOPTAIL.

2. www.school.edu - "Poccuiickuii 001eo0pa3oBatenbHbIi mopran'.



3. www.school-collection.edu.ru/ Equnas komnexipst nupoBbIX
00pa3zoBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru-docre nIkoapbHOTO yuuTe sl MaTeMaTHKK JlOKyMeHTaIHs,
pabourie MaTepUaTbl JJIs1 YIUTEIIST MATEMATHKH

5. www.it-n.ru

"CeTp TBOPUECKUX YUUTEIICH"

6. www.festival.1september.ru ®ectuBans negaroruyecKux uackh


http://www.it-n.ru/

