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HOACHUTEJBHASA 3AIINCKA

PaGouas mnporpamma cocTaBlieHAa B COOTBETCTBUM C TMPABOBBIMH U
HOPMATHUBHBIMHU JOKYMEHTAMM:

»  @enepanbHblil 3akoH "OO0 obpazoBanuu B Poccuiickoit denepanun" ot
29 nexadpst 2012 r. Ne 273-O3(u.5 ct1.2, 4.9 T.2);

* IIpuxa3 MunucrtepctBa oOpa3zoBanusa U Hayku Poccuiickoii ®enepanuu
orl7.12.2010 r. Ne 1897 «OO yTBEepkACHUM W BBEIECHUU B JCHCTBUE
deneparbHOTO TOCYAapCTBEHHOIO 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOTO
oOmero oOpa3zoBanusi», Ilpuka3 MuHuctepcTBa o00pa3oBaHHMsI U HAyKH
Poccuiickoit ®denepanuu ot 31.12.2015 r. Ne 1577 «O BHeceHMH M3MEHECHUH B
dbenepanbHbIi TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIETO
00pa3oBaHUs;

* OcHoBHast 001eoOpa3oBaTelibHasl TPOrpaMma OCHOBHOTO OOIIETo
obpazoBanust MBOY I[lxosner Ne 70 r. 0. Camapa.

*  ApnanTthpoBaHHasi OCHOBHas o0OIleoOpa3oBarelibHas MporpaMma s
00yYaroMMXCsl C 3aJIePKKON MCUXUUECKOTO Pa3BUTHUS

*  VYyeOnsiit uian MBOY Hkosbt Ne 70 1. 0. Camapay.

*  T'oposoii kanengapusii rpaguxk MBOY IlIkonst Ne 70 . 0. Camapa.

[Iporpamma mnogxomut it OOydYaromMXCsl Ha JIOMy [0 OCHOBHOM
00111e00pa3oBaTeIbHON MporpaMme, a Takke Uil OOydYaroluxcs Ha JO0MYy MO
aJanTUPOBaHHOM 00IIe00pazoBarenbHOM nporpamme st aereit ¢ 3I1P.

Anrebpa sBISE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOI'O OOLIETo
oOpa3oBaHus: OHa 00€CTIEUNBAET U3YUEHHUE APYTUX JTUCLUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIs
IpOAOKEHUsT 00pa30BaHus U B IMOBCEIHEBHOM *U3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TPEJICTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKkux
abcTpakiuii, cnoco0e OTpakKeHHs] MATEMaTHYEeCKOM HAYKOM SIBIIEHUN U MPOLIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX AJI aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpsl obOecrieunBacT pa3BUTHE yMEHUS HAOIIOAATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICUCTBUS W BBIBOJBI,
dbopmynupoBath yrBepxaeHus. OCBOCHHE Kypca alredpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OO0YYaloUMXCsA: OHHM HCIONb3YIOT JEAYKTHBHBIE U
MHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKpEeTU3alio, abcTparupoBaHue u
ananmoruto. OOyueHwe  anreOpe  MpenanojaraeT  3HAYUTENIBHBIA  00BEM
CaMOCTOSITEJIbHOM  JIESITETbHOCTH  OOYyYalOLIUXCs, IOATOMY CaMOCTOSTEIbHOE
pellIeHre 3a/1a4 SBISETCS peanu3aluenl JesiTeIbHOCTHOTO MPUHIIUIIA 00y YeHUsI.



B crpykrype mnporpammsl ydeOHOro Kypca «AinreOpa» A OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEP’KaTEIbHO-METOINYECKUE
auHUM: «Yucnaa ¥ BBIYUCIEHUN», «ANredpandeckue BhIPAXKEHUsD, « Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxzaas W3 3THX COAEpKaTEIbHO-METOIUYECKUX
JIMHUHN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYECHHS Kypca, B3AUMOJIEUCTBYS C
ApYyTMMH €ro JuHUSAMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4aromiumcs
IPUXOAUTCS JIOTUYECKU PACCYKIaTh, HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsA3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Auredpay BKIHOYEHbI
HEKOTOpPbIE OCHOBBI JIOTWKH, NPEICTAaBIECHHbIE BO BCEX OCHOBHBIX pa3jeliax
MaTeMaTHYeCKOro o0pa30oBaHUs M CIOCOOCTBYIOIINE OBIAJACHUIO 00YYarOIIMMHUCS
OCHOB  YHUBEpPCAJIbHOIO  MaTeMaTH4ecKoro s3bika. CoaepkareqpHOM U
CTPYKTYpPHOM OCOOEHHOCTBIO Y4YeOHOro Kypca «Aniredpa» ABISETCA €ro
UHTErPUPOBAHHBIA XapaKTep.

Conepxanne mmHMM «Yucna W BBIYMCICHHUSD CIIYKUT OCHOBOM  JUIS
JANbHENIIEro U3y4YeHUs: MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4YarOMIMXCA
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi [IOBCETHEBHON
*U3HU. Pa3BuTHE MOHATUSA O YUCJIE HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAJIBHBIMU M MPPALHUOHAIBHBIMHU YHCIaMU, (POPMUPOBAHUEM

MPEJICTABJICHU O JEHUCTBUTEIBHOM YMCIE. 3aBEPIICHUE OCBOCHUS YHCIIOBOU
JUHUM OTHECEHO K CpeaHeMYy o01ieMy 00pa3oBaHUIO.

Copepxanne IByX airedpandecKkux TUHUN — « AnreOpandecKie BhIpaKeHUsD
U «YpaBHEHMS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIMXCS
MaTeMaTUYeCKOTo amnmnapara, HeoOXOJUMOTro HJisi pellleHus 3ajad MaTeMaTHKH,
CMEXHBIX MpPEIMETOB U TNPAKTHUKO-OPUEHTUPOBAaHHBIX 3afady. Ha ypoBHe
OCHOBHOro o00miero oOpa3oBaHHs Yy4eOHBbI MaTepuall TPYNIHUPYETCS BOKPYT
paIoHaIbHBIX BBIpOKEHUN. ANreOpa JEMOHCTPUPYET 3HAUYEHUE MaTeMaTUKU KaK
A3bIKa ISl TIOCTPOEHHUS MaTEeMaTHUYeCKHX MOJIeJIe, OMHCAHMs TMPOIECCOB U
ABJICHUN pealbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TaKke
JalbHENIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAWMOIO, B
YaCTHOCTH, JMJIA OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHUE HAaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne GyHKIIMOHATIBHO-Tpa()UUECKON JIMHUN HAlLlEJICHO Ha MOJTy4YeHHE
oOydJaronmMucs 3HaHU 0 (PYHKITUSAX KaK Ba)KHEHIIEH MaTeMaTHYeCKOW MOJACNN
IUTS OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIC
u obmectBe. M3yueHune martepualia CIOCOOCTBYET Pa3BUTHIO Y OOyYaroIIUXCS
YMEHHS UCTIOJIb30BaTh PA3INYHbIEC BHIPA3UTENbHbIE CPECTBA SI3bIKa MAaTEMaTHKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMHUPOBAHHE
IPEICTaBICHUN O POJIM MATEMATUKHU B PA3BUTUU IUBWIN3AIMHN U KYJIbTYPBI.

CornacHo yueOHOMYy IUIaHy B /-9 Kiaccax wu3ydaeTcsi Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEIYIOUIME OCHOBHBIE DPA3ZENbl COJEPIKAHMS:



«Yucna w BBMHCICHUS», «ANreOpandeckue BBIPAKEHUS», «YPABHCHHS U
HEpaBEHCTBa», « DYHKITHI.

Ha usyuenne yuebHOTO Kypca «Anredpa» orBoautcst 136 yacoB: B 7 Kiiacce
— 68 uvaca (2 gaca B Hememo), B 8 kiacce — 34 yaca (1 gac B Hezeno), B 9
kiacce — 34 vaca (1 yac B HeZelIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucia 1 BBIYUCTICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOU (hopMBI 3ammcu
npobet k apyrou. IloHATHe panMOHANBPHOTO YHCHIA, 3aluCh, CpPaBHEHHE,
YOOPSIOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHUCTBUS C
palMOHAIBHBIMU 4YHcIaMu. Pemenue 3amad U3 peaJlbHOM NMPAKTHKU HA 4acTH, Ha
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OINpeleieHue, MpeoOpa3oBaHue
BBIP)KEHHI HA OCHOBE OIPE/ENICHUs, 3aluch 00IpIMX uKcel. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U ApoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jja4d Ha
IIPOLICHTBI, PELICHNUE 3a1a4 U3 PEATIbHOU IIPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEI.

PeanpHble  3aBUCMMOCTH, B TOM  4YHClIe TMpsMas M oOpaTHas
[IPONIOPLIOHAIIBHOCTH.

AJuire0OpanvecKue BbIpaKeHUs!

IlepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEeHHOM. [JomycTumele
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTY MEXKIY BEIUYMHAMU B BUJIE
dopmybl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUiia NpeoOpa3oBaHUs CyMM H
IPOU3BEJICHUH, ITpaBUIIa PACKPHITHS CKOOOK U MPUBEJEHUS MOA0OHBIX ClaraeMbiX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnHounensl 1 MHOToueHbl. CteneHp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpPMYyJIBI COKPAIIEHHOIO YMHOXEHUA: KBaapar
CyMMBl M KBajpaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHMs YpaBHEHMS,
PABHOCWJIBHOCTb YPABHEHHUM.

JIluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CoOCTaBlI€HUE YpaBHEHUH IO
YCJOBHIO 3a7ja4uM. PenieHre TeKCTOBBIX 3a7a4 C IOMOILBIO YPABHEHHUI.

JIuneitHOe ypaBHEHUE C IBYMS MEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JIVHEMHBIX YPAaBHEHUW C JByMs NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUU
coco0OM TMNOACTAaHOBKHU. [Ipumepsl pemeHuss TEKCTOBBIX 3aJad C I[OMOUIbIO
CHUCTEM YpPaBHEHUM.

DOyHKUNHA



Koopaunara Touku Ha npsimou. UucinoBsle npoMexXyTKu. PaccTtosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM MTPSMOM.

[IpsimoyronbHas cucrema xkoopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPAWHATHOU mockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX GOpMyTaMH.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢yukmuu. I['padux
¢bynkuuu. CoiicTBa hynkuuii. JIunelinas gpynkuus, e€ rpapuk. ['paduk GyHkiuum
y = |X|. I'padmueckoe pereHre JIMHEHHBIX YPaBHEHHH W CHCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia v BBIYUCICHUSA

KBagpatueiii kopeHb wu3 uucina. [loHsarne o0 HppalMOHAILHOM 4YHUCIE.
Hecsatuunble TpUOIMKEHUS UppalMOHAIBHBIX yncen. CBoMCTBa apuMeTHUEeCKIX
KBaJPAaTHBIX KOPHEH M UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIUHCIICHUSAM. [[eiCTBUTENBHBIE YHCTIA.

Crernens ¢ HenbpIM TOKa3areneM 1 €€ cpoiicTBa. CTanaapTHas 3alKCh YUCTA.

AJuire0OpanvecKkue BbIPaKeHUs!

KBagpaTHelil  TpEXWwIEH, pa3loKEHHE KBaApaTHOIO TPEXWIEHAa  Ha
MHOKHUTEIIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckod Apoow.
CrnoxeHue, BbIYMTAHHE, YMHOXXCHHE, [IeJICHHE aireOpandyeckux Jpooeil.
PannoHanbHbie BRIpaXEHUS U UX MPEOOpPa3OBaAHUE.

YpaBHeHMs M HEPAaBEHCTBA

KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHU, CBOIASAIINUXCS K JIMHEMHBIM U KBaJAPaTHBIM.
[Ipocreiime qpoOHO-palOHATBHBIE YPABHEHUSI.

I'padrueckas mHTEpHpETALMS YPABHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPaBHEHUW C JABYMs II€peMEHHbIMHU. [lpumepsl pemeHus Ccuctem
HEJIMHENHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a1a4 aNreOpandeckuM CriocoOoM.

YucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

DOyHKIUU

[lonstue ¢yuxkmun. OOIaCTh ONpENeNIeHUs W MHOKECTBO 3HAaYeHH
¢ynkuuu. CnocoObl 3a1aHust GPyHKIUH.

I'padux pynkumu. Yrenue cBoicTB GyHKUIMHU 110 €€ rpaduky. [Iprumepsl
rpa@uKoB GYHKIMMA, OTPAKAIOIIUX PEATTbHBIE IPOILECCHI.



ODYHKIMY, OIMUCHIBAOIINE TMPSAMYI0O U OOpaTHYH MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pEIIeHUE YPABHEHUN U CUCTEM YPABHEHUI.

9 KVIACC

Yuciaa 1 BHIYMCICHUSA

PannonanpHbie yucia, UppaldoOHaIbHbIE YHUCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO NEUCTBUTEIIbHBIX YUCEIN, ICUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIe JeCATUYHBbIE ApoOM. B3auMMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOMA.

CpaBHEHHME JIEUCTBUTENIBHBIX 4YHCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBLHBIMHA YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIET0 MUpPA, JJIUTEIBHOCTh MPOLECCOB B
OKpY’KarolleM MUpE.

[TpubnmxéHHOE 3HAYEHUE BEIIMYMHBI, TOYHOCTh MpUOIKeHus. OKpyTJIeHHEe
yucen. [[pukuaka n oneHka pe3yiabTaTOB BIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PelieHHMe ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHEHUN, CBOASAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumMmepsl perieHnsi ypaBHEHUNM TPETbEU U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-palMOHAIBHBIX YpaBHEHM. PereHue TEKCTOBBIX 3ajaad
anredpandyeckuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMU M ero rpaduk. PermeHue cuctem AByx
JIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMHU. PellleHne CUCTeEM IByX YpaBHEHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremeHu. ['paduyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHHUM C JBYMS IIEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a1a4 aJIreOpaundecKrM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHON. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HepaBEeHCTBA.
I'paduueckass wuHTEpHpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabona, koopauHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapaloIb.

I'padukn dysxmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| n ux
CBOMCTBA.

YucaoBblie M0CI€10BATEILHOCTH U IIPOTPEeCCUu



[ToHndTre 4YMCIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u ¢popMyJioi N-To YieHa.

Apudmerrueckass u TeoMeTpuyeckas mporpeccuu. DopMmynsl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrPeCcChii, CyMMBI IIEPBBIX N YJICHOB.

N3obpakeHne uaeHOB apu(METHYECKOM M T€OMETPUUYECKOM MpOrpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUMAIBHBIM POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCSL:

1) naTpuoTHYeCKOE BOCTINTAHNE:

IIPOSIBJICHUEM HHTEpeca K MNPOLIIJIOMY M HACTOAIIEMY POCCHMCKOM
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSIM  POCCHUUCKHUX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW HIKOJBI, K HCIIOJIb30BAHUIO JTHX
JOCTHMKEHHUH B JPYIUX HayKax U MPUKJIAJHBIX cepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeAIU3aluu €ro
1paB, NPEICTABICHHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)XIAaHCKOro oOIiecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATUUECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX TPUHIUIIOB B JAESTEIBHOCTH YUYEHOTO;

3) TPpy10BO€ BOCIIUTAHHUE:

YCTaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3a4ad
MAaTeMaTUYECKOW HANpPAaBIEHHOCTH, OCO3HAHMEM BAaXHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU ISl YCHEUIHOW MpogecCuOHaIbHON
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIbHOMY H©  3CTETUYECKOMY  BOCIPHITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHUM, pacCyKICHWH, YMEHHIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTallMEeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKd Kak c@epbl 4Yel0Be4YeCKOn
NEATEIbHOCTH, ATANoB €€ pa3BUTHS M 3HAYMMOCTH I PA3BUTHS LMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH M MATEMATUYECKOW KyJIbTypOW KaK CpPEICTBOM
IIO3HAHUS MHPA, OBJIAJICHUEM IIPOCTEHMIIMMU HABBIKAMM HCCIEA0BATEIBCKOU
NEeATEIIbHOCTH;



6) ¢u3uueckoe BocnuTaHuHe, (POPMHPOBAHHE KYJILTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJTyYHs:

TOTOBHOCTBIO TPUMEHSATH MaTEMaTUYECKUE 3HAHMS B HHTEpPEcax CBOETO
3I0pOBbs, BEACHHUS  3J0pOBOTO  oOpa3a KU3HU (30pOBOE  TUTaHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATHH U OTIBIXA, peryisipHas ¢uznyecKas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBblKa pPe(ICKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JIPyroro 4ei0BeKa;

7) 3K0JIOTHYECKOe BOCTINTAHHE:

OpUEHTalMEl HA MPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM ISl PELICHHs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY>KAaIOLIEH Cpelbl, MIAHUPOBAHUS IOCTYNKOB H
OLICHKM WX BO3MOXXHBIX MOCIEACTBUH MJII OKPY>KAIOIIEH Cpeapl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTEH UX PEILCHUS;

8) amanTanus K M3MEHSIOIMMCS YCJIOBHSM COLMHATbHOW M NMPHPOIHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSX HEONPENEIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE
YMEHHME YUUTbCA y IPYIHX JIOAEH, IpUoOpeTaTh B COBMECTHOM JESATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIbITA JPYTHX;

HEOOXOAUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIE
(opMyIMpOBATH UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYalMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUus U JeHCTBUA, (OPMYJIUPOBATH W OLIEHUBATh PUCKH U
HOoCHeACTBUS, (POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE eiiCTBUS

ba3zoBble j1ornyeckue qeicTBus:

e BBIABIITH M XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKA MAaTEMaTHYSCKHX
00BEKTOB, TOHSATHHA, OTHOIICHWA MEXIy MOHATUAMHU, (POPMYyIHpPOBATH
OmpeNecHUs]  MOHATHW, YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
Kinaccuukanuu, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (QOpMyIHpPOBaTH W  MPEOOPA3OBBHIBATH  CYIKICHUS:
yTBEpAUTEIbHbIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;



BBISBIIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAOMIOACHUAX M YTBEPXKICHUSX,
npemjaraTb  KpUTEpUM  JUIA  BBIABICHUS  3aKOHOMEPHOCTEM M
IIPOTUBOPECUHH;

JieNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;
pa30upath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT
MIPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0KA3aTEIbCTBA
MaTeMaTUYeCKuX (HaKTOB, BBICTpaUBaTh AapryMEHTAlMI0, IPUBOAUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh CMOCOO penieHus ydeOHOMl 3agauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBHIOMpaTh Haubonee MNOAXOMAMMN ¢ Y4ETOM
CaMOCTOSATENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelCTBHA.

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEAO0BATENLCKUI MHCTPYMEHT MO3HAHUS,
(opMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUUE, MpolIemMy,
CaMOCTOSATENIbHO YCTAHABJIMBaTh HMCKOMOE M JaHHOE, (OpMHUPOBAThH
TMIIOTE3Y, apIYMEHTHPOBATh CBOIO MTO3ULINI0, MHEHUE;

OPOBOJUTh 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHy HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIbLIOE  HCCIEAOBaHHWE IO YCTaHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTHYSCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSTENIbHO (hOPMYJIMPOBATH O0OOIIEHUS U BBIBOBI MO pe3yJibTaTam
MPOBEAEHHOIO HAOJIO/IEHUS, HMCCIEJOBaHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUN;

MPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHE MPOLIECCa, a TAaKXKE BbIIBUTATh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIIATh HEOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIUHU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBHIOMpATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GOpMy TpeACTaBICHUS WHPOPMAUA € WUIIOCTPUPOBATH
pellaemMble 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTh WMH(OpPMAIMK TO KPUTEPUSIM, MPEII0KEHHBIM
YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIE YHHBepCcaIbHbIe ydeOHbIE 1eiiCTBUS:



BOCHPUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHs B YCTHBIX M NHMCbMEHHBIX TEKCTax, aBaTh IOSCHEHHUS IO
XOJly peuIeHus 3a1a4l, KOMMEHTUPOBATH ITOJYyYEHHBIN pe3yJIbTaT;

B X0J1¢ 00CYyKICHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI,
poOJIEMBI, pelIaeMoil 3a/1a4u, BHICKA3bIBaTh UJEH, HALICJICHHbIE HA TIOMCK
pElIeHUs, COIIOCTaBIATh CBOM CYXICHHS C CYXICHUSAMH JPYrUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jIMdle U CXOJCTBO MO3MILMM, B
KOPPEKTHOU GopMe (HopMyIupOoBaTh pa3HOIIIACHS, CBOH BO3PAKEHUS;

NPEACTABIATh  PE3yNbTaTbl  pElIEHUs  3aJadd,  SKCIEPHUMEHTA,
UCCIEIOBAHMs,  IPOEKTa,  CaMOCTOSITENIbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 334 NMPE3EHTALIMH U OCOOEHHOCTEN ayJUTOpUU;

MOHUMaTh W HKCHOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U

WHIUBUIYyTbHOW pPAOOTBI TIPH pEIICHUH YYCOHBIX MaTeMaTHYeCKHX
3ajady;

NPUHUMATh 1€JIb COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOM paboThl, pacnpenessTh BHUIBI pPabOT, JOTOBapUBATHCA,
00CyKJaTh MPOIIECC U PE3YIbTAT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBBI€ INTYpMbl M JIpYTH€), BBINOJHATH CBOIO YacCTh
paboThI U KOOPJAMHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OONIMH MPOAYKT MO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AJITOPUTM PELICHUs 3a1ayu (WU €ro
4acTh), BBIOMpATh CIOCOO pElIeHUs C Y4ETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh M KOPPEKTUPOBATH
BapUaHTHI pEUICHUH C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTEJLICKT:

BJIAJETh CHocO0aMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJibTaTa peleHus] MaTeMaTHYeCKON 3a/1auu;

NpeABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TNPH pPEIICHUU
3aJ1aud, BHOCHUTh KOPPEKTHUBBI B JIESITCIHHOCTh HA OCHOBE HOBBIX
00CTOSTENHCTB, HAlICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBAaTh COOTBETCTBHUE PE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOW LIEJN
U YCJIOBHSIM, OOBSICHATH NMPUUYUHBI JOCTUKEHUS WIIM HEAOCTUKEHUS 11€JIH,
HAXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenuss B 7 KJjacce OOy4arolMWCA TMOJYYUT CICAYIOIINE
pEeIMETHBIE PE3yJIbTATHI:

Yucaa 1 BHIYMCICHUA

BoimonusaTe, coderas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apUPMETHUECKUE
JEUCTBUA C pallMOHAIILHBIMU YUCIIaAMH.

Haxonuth 3HayeHUsi YUCIOBBIX BBIpAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CIOCOOBbI U MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COepkKaIInxX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTh OT OAHON (HhOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh yucIa.

BhBITOMHATE MPUKUAKY U OLIEHKY pe3yJibTaTa BIUMCICHHIA, OIICHKY 3HAYCHHN
YHCIIOBBIX BBIPQKCHUU. BBIMOTHATH NEHCTBUS CO CTENEHSAMU C HATYypaTbHBIMU
MOKa3aTeJISAMU.

[IpumeHsTh  HpU3HAKKW  JETUMOCTH, pa3jOKEHUE  HAa  MHOXKHUTEIU
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLUEHUEM
BEJIMYWH, TPOMOPIMOHATBHOCTRIO BEJIMYWH, MPOIEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a/1a4 ¢ Y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTprBaEeMbIX 0ObEKTOB.

AJure0panvecKue BbIPaKeHUs!

Hcnonb30BaTh anredpanyecKyr0 TEPMUHOJIIOTHIO U CUMBOJIMKY, HPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuara.

HaxoauTts 3HayeHHs: OyKBEHHBIX BBIPQKEHMH INpU 3aJaHHBIX 3HAUEHUSX
NEPEMEHHBIX.

BoimonusATe  mpeoOpa3oBaHMA — LIEIOTO  BBIPAXEHHsT B MHOTOYJICH
MIPUBEJICHUEM TTOTO0HBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT, yMHOXKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOTro4YleHa Ha
MHOTOWIEH, TPUMEHSATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCyIecTBISITh Ppa3oKEHUE MHOTOUJICHOB Ha MHOXHUTEIM C TOMOIIBIO
BBIHECEHHS 3a CKOOKHM OOILEro MHOXHWTENsS, TPYINIUPOBKH  CIAraeMblX,
NpUMEHEHUs (POPMYI COKPAIIEHHOTO YMHOKECHHUS.

[IpumeHnsTh nMpeoOpa3oBaHUsl MHOTOWIECHOB JIJISl PEIICHUS Pa3IMYHbIX 3a7a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaTbHOU MPAKTUKHU.

Hcnonp30BaTh CBOWCTBAa CTENEHEH C HATYpaJbHBIMHU TOKa3aTeNsIMU TS
mpeoOpa30BaHUs BBIPAKEHUM.



YpaBHeHUs U HEPABEHCTBA

Pemars JMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS NpaBUia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JI1 YUCJI0 KOPHEM YPABHEHHS.

[IpumensaTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonGupats mpuMepsl Map 4YHUCEN, SIBISIIOIIMXCS PpEHICHUEM JIMHEHHOTO
YpaBHEHUS C JBYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TIIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C
IBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH TPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctemsl ABYX JIMHENHBIX YPAaBHEHUN C ABYMS NIEPEMEHHBIMH, B TOM
quce rpaduIecKu.

CocTaBisiTh M pelaTh JHHEHMHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCIOBUIO 3aJauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3ybTarT.

DOYyHKIUU

N300pakath Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 33/JAHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduiku TMHEHHBIX QyHKIUHA. CTpouTh rpaduk QPyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMM H3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSIHUE, LEHA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre (QyHKIMH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpaduyeckuii cocod MPEACTaBICHUS W aHalu3a WHGOpMaIIH,
U3BJICKATh U UHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOydeHuss B 8 kJiacce OOyYarOIIMICSd TMOJYYHUT CICAYIOITUE
peIMETHbIE PEe3yJIbTAThI:

Yuciia ¥ BbIYMCICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
YUCeN JIsl CPAaBHEHMSI, OKPYTIICHUSI U BBIUMCIICHUHN, N300paxaTh JICHCTBUTEIIbHbBIC
YyCJla TOYKaMH Ha KOOPJUHATHOM MPSIMOM.

[IpumeHaATh TIOHSATHE apU(DMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS MPU HEOOXOTUMOCTH KaJbKYJSTOP, BBITOJIHSATH
npeoOpa3oBaHus BBIPAKECHUN, COAEPKAIIUX KBaJApaTHbIE KOPHU, HCIIOJIb3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIAX M MaJBIX YUCET C IMOMOIIBIO JACCATUIHBIX
npoOeit u creneneit uncna 10.
AsreOpanvecKkue BbIPasKeHUSA
[IpuMeHATh TMOHATHE CTENEHH C IEeNbIM IOKa3aTejeM, BBINOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COAEPKAIIUX CTEMIEHHU C IEJIBIM MTOKa3aTeIeM.
BbINONHATE TOXKAECTBEHHBIE MPEOOpa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IpaBUJI IEUCTBUM HAJl MHOTOWICHAMHU U alreOpandecKuMu ApoOsiMu.
PackianpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[IpumeHnsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST Pa3IMYHbIX 3a/1ay U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHHsI 1 HEPAaBEeHCTBA
Pemate nuHelHblEe, KBaJpaTHbIC YpaBHEHUS U pallMOHAIbHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUH C ABYMS IEPEMEHHBIMH.
[IpoBOaUTH MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CHCTEM yYPABHEHHM, B
TOM YHCJIE ¢ IPUMEHEHHUEM TpauuecKuX MpeacTaBlIeHu (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WJIM CHUCTEMa YpaBHEHUU PEIICHUS, €CIH MMEET, TO CKOJBKO, U
nmpouee).
[TepexoauTh OT clIOBeCHOM (HOPMYIUPOBKH 3a/1auu K €€ airedpandeckon
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3ybTarT.
[IpuMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB ISl CPAaBHECHHS, OICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI, JaBaTh
rpauyuecKyr0 WILTIOCTPAIlMI0O MHOXKECTBA pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.
DOyHKUUHA
[ToHumaTh U KCMONB30BATh (PYHKIIMOHAJILHBIE TIOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYECHUS), OMPENEATh 3HAUCHUE (PYHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeesiTh CBOMCTBA QYHKIIMU 10 €€ rpaduKy.
Ctpouts rpaduku dJeMeHTapHBIX PYHKIUI BUA:
y=kix,y=x2,y=x3y =K,y = VX, OIHCHIBATb CBOMCTBA YHCIOBOM
byHkIuu 110 €€ rpaduKy.
K xoniy oOydenuss B 9 kiiacce OOyYarOIIMICAd TMOJYYUT CIEAYIOITUE
IPEIMETHBIE PE3yJIbTATHI:
Yucsa v BbIYUCICHUS
CpaBHHBaTh W YyNOPSAIOYMBATH PAIMOHAIBHBIC M HWPPAMOHAILHBIC YHUCIIA.
BreimonasaTe apudMeTnyeckue ASUCTBUS ¢ PAllMOHATBLHBIMU YHCIIAMH,
coderas YCTHBIE ¢ TIMCBMCHHBIC TPUEMBI, BBITOJHATh BBIYUCICHHUS C
UppalMOHATBHBIMUA YUCIAMHU.



Haxonute 3HaueHuss cTeneHeM ¢ LEeIbIMUA MOKAa3aTesIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUSI YUCTIOBBIX BBIPAKCHUH.

OKpyrisTh JIEUCTBUTENBHBIC YHCIA, BBIMOJHATH MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHBIC YPaBHEHHWS, YPAaBHEHUS, CBOIAIIMECS K
HUM, TIPOCTEUIITNE APOOHO-pAITMOHAIBHBIE YPaBHEHUSI.

PemaTe cuctembl OBYX JIMHEMHBIX YPAaBHECHHN C JABYMSI MEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHECHUE HE SBJISCTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3amadyM aiareOpauvdecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUS YPAaBHEHHUS WIIM CUCTEMBI JIByX YPABHEHHUM C IBYMS IIEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIIINE UCCIICIOBAHUSA YPAaBHEHUN U CUCTEM yPaBHCHHUU, B
TOM YHCJI€ C IPUMEHEHUEM IpaduuecKuX MpeCTaBIeHUN (YCTaHABINBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPAaBHEHUW PEIICHUS, €CIU UMEET, TO CKOJBbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA, H300pakaTh
pEIIEHNE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEIICHUE C MMOMOUIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMbI  HEPABEHCTB,
BKJIFOUAIOIIME KBaJgpaTHOE HEPaBEHCTBO, H300pa)kaThb PEIICHHUE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOU MPSIMOM, 3aMMCHIBATH PELICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUHU PA3IMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (yHKIIMM U3YYEHHBIX BUJOB. [loKa3pIBaTh cCXeMAaTHUYECKU

pAacIioJIoKEHUEe Ha KOOPAMHATHOW IJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBuCHMOCTH OT
3Ha4YCHUN KOAI(PPUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUH.

CtpouTh M M300pakaTh CXeMaTUYECKU rpaduKu KBAJAPATUUYHBIX (YHKIIMM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUHI N0 UX Tpadukam.

Pacnio3naBaTh KBaapaTUyHy10 QYHKLIHIO 110 GopMyIie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIIMI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

Yucii0Bble MOCTEAOBATEIBHOCTH U NPOIPECCUH

Pacnio3naBaTh apu@METHYECKYyI0 M TE€OMETPUYECKYI0 MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BoInonHAT,  BBIUMCICHHS C HCHOJb30BaHMEM (opMysa N-ro  4jeHa
apu(pMeTHUYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MEPBBIX N UJIECHOB.

N300paxarb 4Yi€HBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJIMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 3a7a9d U3 peaTbHON JKU3HH (C UCIIOJIb30BAaHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBOo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne i/m Kourpoubnubie | IIpakTuyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeuKMciieHUs. PalinoHanbHbIe 17 1 0 bubmuoreka [JOK
qyucia https://m.edso00.ru/7f415b90
bub6mnoreka [IOK
1
2 AnrebpandecKue BhIPaKCHHUS 19 0 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ paBHCHHS H HEpABeHCTBa 12 1 0 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
. 0
4 Koopywnatet i rpaguici. Gymkim 14 1 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
> HosTopenne n obobmenne 6 0 0 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Konrpoabubie | IIpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bub6mnoreka [IOK
1 q .K )
WCIa ¥ BeIYUCIeHUs. KBaipaTHbie KOpHU httos://m.edsoo.ru/7f417af8
5 Yucna u BeranciaeHus. CTEIeHb ¢ 1eIbIM 5 bubmuoreka [JOK
MoKazaTeyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaKEeHUS. 5 1 bubnuoreka [JOK
KBanparsslii TpéxuseH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKECHUSL. 5 1 bubnuorexa LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBampaTHbIe 5 1 bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 4 bubnmnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 4 1
VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o . 2
YHKLUHH. OCHOBHEIC NOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o | 3
yHKUAH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 II 0006 2
OBTOPEIHE H 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 4 0
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9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM uu@poBbIe
Ne o/ P Konrpoabnsie | IlpakTuueckue (undpp )
NPOrpaMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
1 Yucina u BerunciieHus. [lelicTBuTenbHbIe 3 bubnmoreka [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 5 1 bubnmnoreka [JOK
OJIHOW IEPEMEHHOM https://m.eds00.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 5 1 bubnmnoreka [JOK
ypaBHEHUN https://m.edso00.ru/7f419d08
bubnnorexa [JOK
4 .H 5 1
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa httns://m.edsoo.ru/7f419d08
bu6nuorexa [JOK
5 1
> Dymxrt https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 YucioBble MOCIEA0BATEIBHOCTH 5 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 6 bubmmnoreka [JOK
3HaAHUHN https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 6 0
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