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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsSE€TCA OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO 0OIIEro
oOpa3oBaHus: OHAa 00ECIIEYMBACT U3YUEHUE JPYTUX AUCIUIUINH, KAK €CTECTBEHHO -
HAay4YHOI'O, TaK W TYMaHHUTApHOIO IMKJIOB, €€ OCBOEHUE HEOOXOIUMO s
POAODKEHUs 00pa30BaHUs U B TIOBCEIHEBHOM kuU3HU. PazButne y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOXKIECHUH W CYIIHOCTH airedpandyecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOH SBJIIEHUN U MTPOLIECCOB
B NpUpOJI€ W OOIIECTBE, POJU MATEMATHUYECKOTO MOJEIIMPOBAHUS B HAYYHOM
MO3HAHUH M B MIPAKTHKE CIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBINLICHUS, HEOOXOMUMBIX JIJISl aIalTallid B COBPEMEHHOM ITH(POBOM
obmiectBe. M3ydenuwe anrebpbl obecneyrBaeT pa3BUTHE yMEHHUS HAOJIONATh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOJIBI,
dbopmynupoBath yTBepkaeHUs. OCBOCHHE Kypca anreOpbl o0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOmUXCs: OHHM HWCIOJB3YIOT JEAYKTHUBHBIC W
WHYKTUBHBIE PAacCyXACHUs, 0000IIeHne U KOHKPETU3allMI0, abcTparupoBaHue u
aHanoruto. OOydenue  anreOpe  mpeArnojiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOATENBHON JIESITEIbBHOCTH O0YyYarouIuxcsi, MO3TOMY CaMOCTOSITENBHOE
pelIeHKE 3a/1a4 SBJIECTCA peanu3auuei AesiTeIbHOCTHOTO IPUHIIMIIA 00YYEHUSI.

B crpykrype mporpammbl y4eOHOro Kypca «Ainredbpa» st OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJIEP’KATEIbHO-METONYECKUE
muHuM: «YHucna v BBIYUCICHUSNY, «ANre0pandecKkue BhIpKEHUD», «YPAaBHCHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas u3 3TUX copepKaTelbHO-METOIUIECKIX
JIMHUM Pa3BUBACTCs HA NIPOTSHKEHUM TPEX JIET U3YUECHUS Kypca, B3aUMOIEHUCTBY C
JPYTUMHU €ro JUHUSAMU. B xome wu3ydeHuss ydeOHOTO Kypca OO0ydaromuMcs
MPUXOAUTCS JIOTHYECKU PaCCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIN
s36IK. B CBSI3M ¢ ATHM B Tmporpammy y4eOHOTO Kypca «Aunredpay BKIFOYCHBI
HEKOTOPBIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0yYarOITUMUCS
OCHOB  yHHMBEPCAJIBHOTO  MaTeMaTudyeckoro s3bika. CopepkareabHOM U
CTPYKTYPHOW OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucia W BBIYKMCICHUS CIYXUT OCHOBOM Jif
JTATbHEHIIET0 U3yUYeHUs] MAaTeMAaTUKH, CTIOCOOCTBYET PA3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIH30BATHCS AITOPUTMAMH,
TaK)Xe MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIS TTIOBCETHEBHOM
KU3HU. PazBuTHE MOHSTHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C palHOHAIBHBIMH WM HMPPAIMOHAIBHBIMU YHCIaMH, (HOPMHPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHUCIE. 3aBEPIICHHE OCBOECHMS YHCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUNA — « AJNreOpandecKue BhIPaKEHUSD
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYHAIOIIMXCSA
MaTEMaTUYECKOro armapara, HeoOXOJAMMOro Jisi pelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHHs Y4YeOHBI MaTepuan TPYHIHPYETCS BOKPYT
palMOHANBHBIX BhIpaKeHUH. AJreOpa JIeMOHCTPUPYET 3HAYECHUE MAaTEeMaTHKU Kak
s3bIKa JJIS TOCTPOCHUS MAaTeMaTHYEeCKHUX MOJIENe, OMUCaHUs IMPOILIECCOB H
SBJICHUNA peajbHOro Mupa. B 3amaum o0ydyeHust anreOpe BXOJAT TaKkKe
JanbHeillllee pa3BUTHE aJTOPUTMUYECKOTO MBILUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJAJCHHE HAaBBIKAMU
NeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue cuMBOJIbHBIX (pOpM crIOCOOCTBYET
Pa3BUTHIO BOOOpaXKE€HUs1, CHOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO Ha TOJIyYeHUE
OOy4YaromMMHUCS 3HAHUK O (QYHKUMSX KaK BaKHEWIEH MaTeMaTH4eCKOW MOAeNd
JUISL ONMCAHUS U UCCIIEI0BAHMS Pa3HOOOPA3HbIX MPOLIECCOB U SBJICHUN B IPUPOAEC
u obuectBe. M3ydyeHue marepuasia CrioCOOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIB30BATh PA3JIMUHbIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (HOPMHUPOBAHUE
MPEICTABICHUNA O POJIM MATEMATHKHU B PA3BUTUU LIMBWIN3ALUU U KYJIbTYPBHI.

CornacHo yuyeOHOMy ImaHy B 7-9 kjaccax wu3y4yaeTcs y4deOHBIM Kypc
«Anrebpa», KOTOPHI BKIIOYAET CICAYIOUINE OCHOBHBIE pPa3/eiibl COJEPIKaHUS:
«Yucna u BBIUKCICHUS», «AnTeOpandecKkue BbIpOXCHHs», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUNY.

Ha usyuenue yuebHOro Kypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Hexnenwo), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXOA OT OJHON (OpPMBI 3aIUCH
npobeit k apyroii. IloHATHe panMOHANBHOTO 4YHCIA, 3aluch, CPaBHEHUE,
YHOPSIOUYUBAHUE  PAIMOHAIBHBIX  YHCel. ApupMeTHYeCKue JCUCTBUS C
palOHAJIbHBIMU YHCIIaMU. PeleHne 3amad U3 peaspbHOM NMPAKTUKKM HA 4acTH, HA
JpoOu.

CrereHb C HaTypajdbHBIM [IOKa3aTeJieM: OMpeaeieHre, Ipeodpa3zoBaHue
BBIPOKEHUI HAa OCHOBE OMpEJETICHUs, 3anich 0oNbiuX yucen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U ApoOH B BUJE NPOLEHTOB. TpU OCHOBHBIE 337a4d Ha
IIPOLIEHTHI, PEICHUE 3a7a4 U3 PEATIbHON NPAKTUKHU.

[IpuMeHeHnE NPU3HAKOB  JEIMMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTH, B TOM uucie nOpsMas U oOpaTHas
IPONOPLHUOHAIBHOCTH.

Aure0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOU. JlomycTumble
3Ha4YeHUsA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXy BEIUYUHAMU B BUJIE
dbopmybl. Beraucnenus mo ¢popmynam. [IpeodbpazoBanue OYKBEHHBIX BHIPAKCHHH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBwia MpeoOpa3oBaHUs CYMM H
POU3BEICHUH, MPAaBUIIA PACKPBITUSA CKOOOK U MPUBEACHUS MOJOOHBIX ClIaraeéMbiX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I10KA3aTEIEM.

OpnowieHsl U MHOTOWIeHbl. CTeneHb MHOTOWIeHa. CloKeHUe, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. POpMyJIbI COKpPAIEHHOTO YMHOXEHUSA: KBaJpar
CyMMbl M KBaapar pa3HocTH. DopMyna pa3HOCTH KBaapaToB. PasnoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUS YypaBHEHHUS,
PABHOCUJILHOCTh YPaBHEHUM.

JIuHerHoOe ypaBHEHME C OJHOM IEPEMEHHOW, YMCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, pEUIEHUE JIMHEHHBbIX YypaBHEHMI. CocCTaBiieHWE YpPaBHEHHH 11O
YCIJIOBHIO 3a7ja4M. Penienne TeKCTOBBIX 3a4a4 C IIOMOIIBIO YPABHEHUN.

JluneiiHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpadguk. Cuctema JByX
JIMHEMHBIX YPAaBHEHUN C JABYMs II€pEeMEHHbIMU. PelieHue cucremM ypaBHEHUU
CIIOCOOOM TMOACTAaHOBKHU. [lpuMepbl pemieHus TEKCTOBBIX 3a7a4 C TOMOUIBIO
CUCTEM YPaBHECHUM.

DOyHKIUH



Koopaunara Touku Ha npsamon. YnuciioBble MpoMeKyTKH. PaccTosiHne Mexay
JABYMsI TOYKaMU KOOPAMHATHOMN NPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX m Oy. AGcrucca U opauHarTa
TOUYKH Ha KOOPJAMHATHOM Iu1ocKOCTH. [Ipumepsl rpadukoB, 3aaHHbIX POpMYyJIaMHu.
Urenue rpadukoB peanbHbIXx 3aBucumocTeit. [lonsarue ¢dynkuu. I'padux
¢ynkuuu. CoiictBa pyHkumii. JIunelinas @ynkuus, e€ rpaduk. I'paduk pyHkunn
y = |X|. I'padbmueckoe pemieHne IUHEWHBIX YPaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHCHUU.

8 KUIACC

Ymncsia v BIYMCTICHUSA

KBaapatueiii kopenb u3 uucna. [loHstue 00 wuppalMoHATILHOM YHCIE.
Jecsatuunbie TpUOIMHKEHHUS UPPAlMOHANBHBIX uKcesl. CBONCTBA apuPMEeTHIECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIUHUCJICHUAM. J[€CTBUTENBHBIC YHCIIA.

CreneHb C HENbIM MoKa3aTeneM U €€ cBorcTBa. CTaHIapTHAS 3allUCh YUCIIA.

AuredpanvecKkue BbIPaKeHUSI

KBagparHelii  TpEXWIECH, pa3jl0oXKEHHUE KBAAPATHOIO TpEXUWIEHA Ha
MHOHUTEIIN.

Anrebpandeckas JpoOb. (OCHOBHOE CBOMCTBO alredOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXEHME, JIeJI€HHE aireOpaudyeckux Jpooeil.
PanronanbHbie BRIpOKEHUS 1 UX TIPEOOpa30OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢(opmyaa KOpHEH KBagpaTHOIO YpPaBHEHHS.
Teopema Buera. Permienue ypaBHEHUN, CBOASIIUXCA K JIMHEMHBIM U KBaJAPATHBIM.
[Tpocreitmune npoOHO-parMOHaIbHbIE YPAaBHEHUS.

['padrueckas uHTEpHIpeTallis YpaBHEHUN C JBYMS MEPEMEHHBIMU U CHCTEM
JMHEMHBIX YpAaBHEHUU C JByMs NEepeMEHHbIMU. [IpuMepbl pelreHus cucrem
HEJIMHEUHBIX YPaBHEHUMN C IBYMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJTHOW MEPEMEHHOU.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM.

DyHKUUH

[Tonsitue ¢ynkuuu. OOnacTb ONpeJeNieHuss M MHOXECTBO 3HAYCHUM
¢ynkimuu. CriocoOsl 3a1aHust QyHKITHIA.

I'padux dynkuuu. Yrenne cBoiictB ¢yHKimu 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKUIUNA, OTPAXKAIOIIUX peaIbHbIE MPOLIECCHI.



OYHKIUY, OMUCHIBAIONIUME TMPAMYIHO W OOpaTHYH MPOMOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oykimn Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pelieHne ypaBHEHUN U CUCTEM YPABHEHH.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PaunoHanpHple yMcia, UppallOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHbIC ApoOHr. MHOXKECTBO NEUCTBUTEIIBHBIX YUCEI, IEUCTBUTEIIbHBIE YUCIa
Kak OECKOHEUYHbIE JeCATUYHbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKy MHO>KECTBOM JICHCTBUTEIIBHBIX YACENI U KOOPAUHATHON MPSMOI.

CpaBHEHHE [JIECTBUTEIBHBIX 4YHUCEN, apU(PMETHYECKHE JEUCTBUS C
JEWCTBUTEILHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKpYXaloIIero MHpa, JIUTEIbHOCTh IPOLECCOB B
OKPY’KarolLIeM MHUpE.

[TpubnmxEHHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NpUOImkeHus. OKpyriieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUA U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemienne ypaBHeHUH, CBOIAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOISAIINXCA K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns] ypaBHEHUN TPETbEH U YETBEPTOU
CTEIICHEN PA3I0KEHUEM HA MHOKHUTENH.

Pemenne npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3a7ad
aNredpandecKuM METOJIOM.

VYpaBHeHue ¢ ABYyMs NEpEeMEHHBbIMU U ero rpaduk. Pemenue cucrteM AByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. Penienue cucrem IByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a JApyroe — BTOpOW cTemeHu. [ 'paduueckas
UHTEpIIpETalrsl CUCTEMbI YPABHEHUH C ABYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3ajad alreOpandeckum CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NEpEMEHHOW. PemieHne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM mniepeMeHHOM. KBajgpaTHble HEpaBEHCTBA.
['padmueckass HHTEpHpeTalusi HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUMH

KBagparnunas ¢ysnkuus, e€ rpaduk u cpoiictBa. Ilapaboisa, xoopauHaThI
BEPILUHBI 1apadoJibl, OCb CHMMETPHH 11apadoJIbl.

I'paduxu dyuxomit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEIBHOCTH M NIPOrPeCCHH



[ToHsiTHE YKCTIOBOM IMOCIENOBATENBHOCTH. 3aJlaHWE MOCIIE0BATENbHOCTH
pPEKyppeHTHOI GopMyIioii 1 (opMyII0il N-TO YieHa.

Apudmernueckas U reoMmerpuueckas mporpeccun. dopmynsl N-ro uneHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MTPOrPECCHI, CYMMBI MEPBHIX N YJICHOB.

N3o0pakeHne YiICHOB apu(PMETHUUECKONM M TEOMETPUYECKOW MpOorpeccuit
TOYKaMHM Ha KOOPJWHATHOW IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIHAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpaMMbl Y4eOHOro Kypca
«Anrebdpa» XapaKkTepHU3yIOTC:

1) naTpuoTHYeCcKoe BOCIIMTAHUE:

NPOSIBICHUEM HMHTEpeca K IMPOIUIOMY M  HACTOSIIEMY POCCHMCKON
MaTEeMaTUK{, I[EHHOCTHbIM OTHOLIEHHMEM K  JOCTHXKEHHSIM  POCCUICKHUX
MaTEeMaTHUKOB M POCCHUHCKONM MaTeMaTHYECKOM ILIKOJbI, K HCIOJIb30BAaHUIO ITUX
JOCTHIKEHUM B IPYTrUX HAyKaX U NPUKIAJHbIX cepax;

2) rpaskaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO O0A3aHHOCTEN IpakJaHWHA U peajnu3allii €ro
opaB, MpPEJICTaBICHUEM O MaTEeMaTHUYECKUX OCHOBaX (YHKIMOHUPOBAHUSA
pa3IMUHBIX CTPYKTYp, SIBJCHUI, MPOLEIyp IPakJaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHHM HAayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIMUIIOB B ACATENBHOCTH YUYEHOTO;

3) Tpy1I0BO€ BOCIUTAHME:

YCTAHOBKOM Ha AakKTHBHOE YYacTME B PEUICHUM MPAKTHUYECKUX 3a7ad
MaTEMaTUYECKOM HaMpaBIIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTE€MaTUYECKOIrO
oOpa3oBaHUsg Ha MPOTSKEHUU BCEW MKU3HM ISl YCHEIIHOW MpodecCuoHaNIbHOU
NESTENIbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM H
MOCTPOECHUEM UHAMBHUIYAJIbHON TpaeKTOpun 00pa30BaHUs U KM 3HEHHBIX IJIAHOB €
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJlad, PEIICHUH, pacCyXKICHUM, YMEHHIO BUAETbH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTallMe B JAEIATEIBHOCTH Ha COBPEMEHHYK) CHCTEMY HAay4HBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKAa, IPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHUYeCKOM HayKu Kak c¢epbl YeloBEeYeCKOu
JEATEIbHOCTH, ITANOB €€ Pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpPOHl Kak CpeliCTBOM
NO3HaHWS MHpa, OBJIAJECHUEM IPOCTEHIIMMHM HABbIKAMHU MCCIIEA0BATEIbCKON
NEeATENbHOCTH;



6) ¢usuyeckoe BocnUTaHUe, (POPMUPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO NPUMEHATh MaTEeMaTUUYECKUE 3HAHUS B HMHTEpPECax CBOEIO
3I0pOBBSl, BEJIEHUS  3/J0pOBOro  o0Opaza kKuU3HM  (340pOBOE  IHUTAHUE,
cOaaHCUpPOBAHHBIM PEXUM 3aHATHMH U OTAbIXA, peryjspHas (Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA pPEPICKCHH, NPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr'O K€ MpaBa APYyroro YeiaOBeKa;

7) 3KoJI0rMYecKOe BOCIIMTAHHUE:

OpHEHTallMel Ha MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUM NI pelIeHus 3a]1ad
B 00JacTH COXPAaHHOCTH OKpY)KAIOIIEW Cpelpl, IUIAHUPOBAaHUS IIOCTYNKOB U
OLICHKM MX BO3MOXKHBIX IIOCJHEICTBUI Il OKpPYXAIOLIEl Cpelbl, OCO3HAHHWEM
IJ100aNbHOTO XapakTepa 3KOJOTUYECKUX MPOOJIEM U IyTeH UX PELICHUS;

8) aganTanusi K U3MEHSIOIUMMCH YCJIOBUSIM COLHAJBHON M NMPHUPOIHOMI
cpeasbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITENIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA JPYIHX;

HEOOXOAUMOCTBI0O B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMyIMpOBATH UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPeOYIOIIMI KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMble PEIICHUs] U JACUCTBUS, (POPMYJIMpPOBaTh U OLICHUBATH PUCKH U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckne AeHCTBUS:

e BBUBJISITh U XapaKTEPU30BAThH CYIIECTBEHHBIC MTPU3HAKH MATEMATHUYECKHUX
0OBEKTOB, TMOHATHMI, OTHOLICHHM MEXIYy MHOHATUAMH, (HOPMYJIUPOBATH
ONPENCICHNUS]  IOHATUM, YCTAHABIMBATH CYLIECTBEHHBIM MPU3HAK
KJaccuUKaIii, OCHOBAaHUSA JJIi OOOOIICHUS W CPaBHCHHS, KPUTCPHUH
MMPOBOJAMMOTO aHAJIN34;

e BOCHpPUHUMATH, GOPMYJIHPOBATH U  MPEeOOPa3OBBHIBATh  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpHUIIATENIbHbIC, €AMHUYHBIC, YaCTHbIE M OOIIue,
YCJIIOBHBIE;



BBISIBIISITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeUHsi B (aKTax, [AaHHBIX, HAOMIOJEHUSX M YTBEPKICHUSX,
npemjiaraTb ~ KpUTEpUM s BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCIAYKTUBHBIX U
VWHIYKTHBHBIX YMO3AaKJIIOUECHUH, YMO3aKIIFOUCHUHN 110 aHAJIOTUU;

pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO HECJIOKHBIE JOKAa3aTEelIbCTBA
MaTeMaTUYeCKUX (DaKTOB, BBICTPAUBATh AapPryMEHTALUIO, IPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMSI,;
BBIOMpATh CIOCOO peleHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BBHIOUpaTh HauOoee MOAXOASIMHNN ¢ Y4ETOM
CaMOCTOSTEIIBHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKkue 1eCTBUA.

UCTIOJIb30BaTh BOIPOCHI KAaK HMCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHMUS,
(bopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOUIME MPOTUBOpEUHE, MPoOIIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (POPMUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJIbIIOE  MCCIEOBAaHWE [0  YCTAHOBJICHHIO
OCOOCHHOCTEHl MAaTEMaTUYECKOTO OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSTENbHO (OPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 11O Pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJICHUS, MCCIEAOBaHUs, OLIEHWBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OILIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTaTh
IPEINOJIOKEHHUS O €0 Pa3BUTUU B HOBBIX YCJIOBHUSX.

Pabora c ungopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(POPMAIMU, JTAHHBIX,
HEOOXOIUMBIX JIJI PElIeHUs 3aa4H;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBaTh W HHTEPHPETUPOBATH
“H(pOpMaIHIO Pa3IMYHBIX BUI0B U (HOPM IIPEICTABICHNUS,

BEIOWpATh (opMy TIpeAcCTaBiCHUS WHOOpPMAIMU W WUIIOCTPUPOBATH
pelaeMbple 3aJaud CXE€MaMH, JuarpaMMaMH, HHOW rpadukoil W HX
KOMOMHAIIUSIMU;

OIICHUBATh HANAE&KHOCTh HWH(POpMAIMU IO KPUTEPHUSM, MPEII0KCHHBIM
yauTeneM Wik COpMYITUPOBAHHBIM CaMOCTOSTEILHO.

KoMMmyHHMKaTHBHBIE YHHBepCadbHbIEe YU4eOHbIC 1eiiCTBUA:



BOCIIpUHUMATh U  (OPMYIUPOBATH CYXKACHHUSA B COOTBETCTBHH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7a4uu, KOMMEHTUPOBATh [TOJIyYE€HHBIN Pe3yJIbTaT;

B XOJI€ 00CYKJEHU 3a7jaBaTh BOIIPOCHI IO CYIIECTBY 00CYXAaEMOM TEMBI,
npo0JIeMbl, periaeMon 3aJa4M, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOMCK
pELICHMs], CONOCTABISTH CBOM CYXACHHS C CYXACHUSIMHU JPYTHX
YYaCTHUKOB JAHaliora, oOHapyXMBaTh pa3M4yMe€ U CXOJCTBO IMO3ULUH, B
KOppPEKTHOU popme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAKEHUS;
OPEICTaBIATh  PE3yJbTaThl  pEIIEHUs  3aJauyd,  HKCIEPHUMEHTA,
UCCJIEIOBAHUS,  TPOEKTa,  CAMOCTOSTENbHO  BbIOMpaTh  Qopmar
BBICTYIICHUSA C YYETOM 3a]1a4 MPE3EHTALIMN 1 OCOOCHHOCTEN ay/IuTOPHH;
NOHMMAaTh W HUCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHJIHOM U
UHAMBUIYAJIbHOM paboThl MpU peleHUH Y4YEOHbIX MaTeMaTHUECKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU AESATENbHOCTH, TUIAHUPOBATH OPTraHU3ALMI0
COBMECTHOM paboThl, pacmpeaensaTh BUAbl pabOT, I0roBapuBaThCH,
00CyXKIaTh IPoIecC U pe3yibTaT paboThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIFOJIEH;

y4yacTBOBaThb B TIpyHmoBbIX ¢Gopmax padoTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBbI€ IUTYPMbl WU JPYTHE), BBINOJHATH CBOK YacTh
paboThl ¥ KOOPJAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMU KOMaH/bI,
OLICHHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOWIMH MPOIYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELICHUS 3a7add (WIA €ro
4acTh), BHIOUpATh CIOCOO pemieHUs] ¢ Y4ETOM HMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpPMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHbIA HHTEJJICKT:

BIQJCTh CIOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS Tpoliecca U
pe3yJibTaTa pEeIICHUsI MATEMAaTHYECKOW 3a/1a4H;

NPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELIEHUU
3a7la4yd, BHOCUTHh KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa JACATEIBHOCTU MOCTABIECHHOW LEIH
U YCIIOBUSIM, OOBSICHATH MPUYMHBI IOCTUKEHUS WA HEJOCTHKE HUS 1IEIIH,
HaxOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



NNPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 kjacce OOy4YarOIMHCA NOJYYUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYMCTICHUS

BoinonHsaTh, coyeTas YCTHbIE M NHCbMEHHBIE MPUEMBI, apU(PMETHUECKHE
JEUCTBHUS C PALlUOHAIbHBIMU YHCIIAMH.

HaxonuTh 3HaueHMs] UYMCIOBBIX BBIPAKEHUM, NPUMEHATH Pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUHM, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTe OT OgHON (HOPMBI 3amMKCH YHCEN K ApYyrou (mpeodpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JIECATUYHYIO TPOOB).

CpaBHUBATh U yHIOPSAI0UMBATh PALIMOHATIBHBIE YUCIIA.

OKpyrIJATh Yncna.

BbINONHATS NPUKKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYCHUN
YUCJIOBBIX BBIPAXCHHI. BBINOIHATE AEUCTBUSA CO CTENEHSMHU C HaTypajlbHBIMH
IIOKAa3aTeJIIMH.

[IpumeHsATh  OpPU3HAKK  JIETUMOCTH,  Pa3JIO)KEHHE Ha  MHOXHUTEIU
HaTypaJbHBIX YHUCEIL.

Pemate mpakTHKO-OPHMEHTHPOBAHHBIE 33Ja4d, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMUH, MPONOPUUOHAIBHOCTBIO BEJIWYUH, IPOLEHTaAMH, HWHTEPIPETHPOBATH
pE3yNbTaThl pEIEHUs 3a7a4 C y4ETOM OTrPaHUYEHHM, CBA3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanvecKkue BbIPaKeHUs!

Hcnonp3oBaTh anredpandyeckyro TEPMUHOJOTHUIO U CHUMBOJHKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS y4eOHOro MaTepuania.

HaxonuTe 3HaueHUs OYKBEHHBIX BBIPAKEHHM NpPH 3aJaHHBIX 3HAYEHHSX
NIEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUS  IEJOTO  BBIPAKEHUST B~ MHOTOWIEH
MPUBEIACHUEM TIOJIOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYJIEHA HAa MHOIOYIEH W MHOIO4YJI€Ha Ha
MHOT'OUJIEH, IPUMEHSTH (DOPMYIIbI KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyILIECTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C IIOMOIIBIO
BbIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH  CJIaracMbix,
npuUMeHeHus1 GOPMYJ COKPAIEHHOTO YMHOKECHHUS.

[TpumeHaTs npeoOpa3oBaHKUs MHOTOWIECHOB JJISl PEIICHUs Pa3jIMyYHBIX 3a]ad
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaJIbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEPABEHCTBA

Pemars sMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, IIPUMEHsS IpaBUiIa
Iepexoqa OT UCXOJJHOTO YPABHEHHS K paBHOCWIBHOMY emy. [IpoBepsiTh, ABiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUSI.

[TpumensTh rpaduyecKkrie METO bl MPU PEUICHUU JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[logOupats npuMepsbl Nap YHUCEN, SBJSIOMIUXCA PEHICHUEM JUHEUHOIO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMM.

Ctpoutrh B KOOPJAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C
JIBYMSI TIEPEMEHHBIMU, TOJB3YACh T'PAaPUKOM, MPUBOIUTH MNPUMEPHI PEIICHUS
YpPaBHEHHUS.

Pemiats cuctemsbl ABYX JIMHEHHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
qucIie rpa@uiecKu.

CocraBisiTh M pemiaTh JUHEWMHOE YpPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHU II0 YCIOBHUIO 33/1a4d, HWHTEPHPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJTY4YECHHBIN Pe3yJbTart.

DyHKUNHA

N3o00pakaTh Ha KOOPJAWHATHON MPSMOM TOYKH, COOTBETC TBYIOIINE 33/ IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3AIIUCHIBATH YUCIIOBBIEC IPOMEKYTKU HA
anreOpanyecKoM sI3bIKe.

OtMmedaTh B KOOPJAMHATHOW IUIOCKOCTHM TOYKH MO 33JaHHBIM KOOPAWHATAM,
CTpouTh rpaduxu TMHEHHBIX QyHKIUH. CTpouth rpaduk QyHkuu y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA W3BECTHBIC 3aBUCUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSAHHUE, IE€HA, KOJIUYECTBO, CTOMMOCTD,
MPOU3BOIUTEIILHOCTh, BpEMSsI, 00bEM paOOTHI.

HaxoauTe 3HaueHne GyHKIIMHU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cmocod TpencTaBleHUs W aHaiau3a HH(opMaIuy,
W3BJICKATh U HHTEPIIPETUPOBATH HHGOPMAIIHIO U3 TPA(PUKOB PEATHHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOyueHuss B 8 kJjacce oOydarolmuiicsi TOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HAaYAJIbHBIE MPEJICTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
Yucell /Uil CPAaBHEHUS, OKPYIJICHHS] U BBIYMCIICHUM, U300pakaTh ACHCTBUTEIbHbBIC
YyCila TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[TpumensaTy moHATHE apUPMETUISCKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, WCIOJB3YysS MPHU HEOOXOIWMOCTH KaJbKYJSTOP, BBHITOIHSATH
npeo0pa3oBaHus BBIPAKEHUN, COACpPIKAIIUX KBaJpPaTHBIE KOPHH, WCIOJIb3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJIBIIMX M MAJIbIX YHCEN C MOMOIMIBIO JIECSITUYHBIX
npoOeii u creneHeit yucna 10.

Asire0panvecKue BbIPaKeHUsI

[IpuMEHATP TMOHATHE CTENEHH C LEJbIM [0KAa3aTelIeM, BBIIOJIHSITh
npeo0pa3oBaHus BHIPAKEHHM, COACPIKAIINX CTEIIEHU C IEJIBIM MTOKA3aTeIeM.

BrINOMHATE TOXAECTBEHHBIE NMPEOOPa30BaHUS PALMOHAIBHBIX BbIpaXKEHUN
Ha OCHOBE IMPaBWJI JEUCTBUI HAJ] MHOTOUYJICHAMHU U allreOpandyecKuMHU IPOOSIMHU.

PacknanpiBaTh KBapaTHBII TPEXUIEH HA MHOXKUTEIH.

[TpumensTh npeoOpa3oBaHus BEIPAKEHU JIJIsl PEIICHUS Pa3IMYHbIX 33]a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATIbHOW MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiats nuHEHBIE, KBaJlpaTHbIE YpaBHEHUS W palMOHAJLHBIE YpPaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUN C IBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE HUCCIIENOBAHNUS YPABHEHUNW U CUCTEM YPaBHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpaUuecKux MpeacTaBieHuil (yCTaHaBIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPaBHEHHU pelIeHUs, €CIU UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKM 3a7auud K €€ anreOpanveckoit
MOJEIN C TIOMOIIBID COCTABJICHUS YPABHEHHS WJIM CHUCTEMBbl YpaBHEHH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1aui MOJYyUYECHHBIA pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB IS CPAaBHEHHUSI, OIICHKH,
pelIarh JMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM U HMX CUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIMIO MHOXKECTBAa pEIICHU HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUNHA

[loHuMaTh ¥ KCMOJAB30BaTh (PYHKIIMOHATBHBIE MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHHUsI), ONPEACNATh 3HAueHWE (PYHKIMU MO 3HAYEHUIO
apryMeHTa, ONpeAeNATh CBOKMCTBA (PYHKITNH 1O €€ rpaduKy.

Crpoutb rpapuku 31eMEHTapHbIX PYHKIUN BUJA!

y = kix, y = x2, y = x3,y = |x|, y = VX, OIIHCBIBATb CBOWCTBA YHCIOBON
dbyHkuu 1o e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce OOyYarONIUIiCS TOJYYHT CIETYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yucji1a ¥ BBIYUCTCHUS

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIBHBIE U UPPAIMOHATBHBIC YHCIA.

Beinmonuate apudmMeTHdecKue JACHCTBHUS C PAIMOHAIBHBIMM  YHUCIAMU,
codeTrass YCTHbIE M TMHCHbMEHHbIE TPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTeNEeHEW C LENbIMUA MOKAa3aTeIMU MU KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  IEUCTBUTEIbHBIE YHWCJA, BBINOJIHATh NPUKUIKY pe3ysibTaTa
BBIYUCJIEHUN, OLIEHKY YMCJIOBBIX BBIPAYKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE ypaBHEHUS, YPABHEHHS, CBOISIIMECA K
HUM, TIPOCTEHTIIIE TPOOHO-pAIIOHATILHEIC YPaBHEHU.

Pemats cuctembl IBYX JIMHEWHBIX YpPaBHEHUN C JBYMSI NEPEMEHHBIMU U
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIACTCS JIMHEHHBIM.

Pemate TexkcTOBBIE 3ajauM  ainreOpaMvyeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHCHUS WA CUCTEMBI JIBYX YPAaBHEHUM C IByMS EPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MCCIECAOBAHNS YPABHEHUN U CUCTEM YPABHEHMM, B
TOM YHUCJIE C TPUMEHEHHEM rpadudyecKux MpeACcTaBiIeHU (yCTaHABINBATh, UMEET
JM YpAaBHEHUE WM CUCTEMA YPAaBHECHUM PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHeElHbICE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaThb
pEIICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOM, 3AMKUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMKUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKIUH

Pacnio3naBate (yHKIMM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacIoyio’keHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB QyHKIMi Buaa: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoct# ot
3HaYE€HUN KOA()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUMA.

Crpouth U M300paxaTh CXEMAaTHUYECKH TIpaUKy KBaIpaTHUUHBIX (YHKLHM,
OIKCHIBaTh CBOMCTBA KBAaIPATUUHBIX (DYHKIIUH 10 MX IpaduKam.

Pacnio3naBath kBajgpaTHuHy0 QyHKIUIO 1O GopMysie, IPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (YHKUIUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUHU.

YucsioBble MOCTEA0BATEIBHOCTH U MPOTPecCHM

PacrioznaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpecCUu MpH
pa3HbBIX CIIOCO0AX 3aaHUsI.

BoInonHAT,  BBHIYUMCICHUS C UCHOJB30BaHUEM (GopMyl N-ro  4jeHa
apu(MeTHYECKON U T€OMETPUUYECKON MTPOrPECCUi, CYMMBI IIEPBBIX N UJIEHOB.

N300paxkath uwjieHbl TOCIEIOBATENbHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pemrare 3amaum, CBs3aHHBIC C YHCIOBBIMHU IIOCIIEIOBATEIIBHOCTSIMH, B TOM
YHUCJIE 33/1a4¥ U3 PEeATbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJISITOPA, MU(PPOBHIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM undpoBbie
Ne n/m P Konrpoabubsie IIpakruueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIe o5 5 bu6mmorexa [IOK
qyucua https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
2 Anrebpanyeckue BhIpaXKEHUS 27 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 2 https://m.edso0o.ru/7f415b90
bu6mmorexa [IOK
4 Koopanwatst u rpaguici. Gyniiun 24 . https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
> losTopenne i 060bmierne 6 . https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




8 KUIACC

KouuyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungposbie
Ne n/m P Kourposbnbie IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncienus. KBagpaTasie KOpHU 15 1 https://m.edsoo.ru/7fA17af8
5 Uucna u Beranciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IoKa3areyieM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuorexa [IOK
3 S 5 1
KBagpartsslii TpExusneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BhIpaXKEeHHUS. 15 1 bubnuoreka [IOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBa. CHCTEMBI bubnmnoreka [JOK
6 . 13 1
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHKIHH. OCHOBHBIC IOKATHS > 1 https://m.edsoo.ru/7f417af8
bu6mmorekxa [IOK
o DyHkumn. qucnossie pyHKumn o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 I1 600 6 1
OBTOPEHHE H 0D0DINEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie IIpakruuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Yucna v Beruncienus. JleicTBUTENbHBIC 9 1 bubnuorexa [{OK
yucia https://m.eds00.ru/7f419d08
5 YpaBHEHHUs 1 HEpABEHCTBA. Y paBHEHUS C 14 1 bubnmnoreka [JOK
OJHOM NIEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [IOK
yYpaBHEHUU https://m.edso00.ru/7f419d08
bubmunoreka IIOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
° Dy 16 2 https://m.edso0o.ru/7f419d08
bu6nuoreka [IOK
6 YucioBble NOCIE0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600LIIEHNE, CUCTEMAaTH3ALUS 18 1 bubnmnorexka HOK
3HaHUHI https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munmatok H.I'., Hemmkos K.W. u
npyrue; nox penakiueit TemsakoBckoro C.A., AKIIMOHEpHOE 00IIIECTBO
«3narensctBoO «IIpocBemieHune

» AnreGpa, 8 kitacc/ Makapsrues FO.H., Munarok H.I'., Hemkos K.W. u
npyrue; noja peaakuueit TemsikoBekoro C.A., AKIIMOHEpHOE 00I1IECTBO
«3narensctBo «lIpocBemienne»

» Anrebpa, 9 kiacc/ MakaporueB FO.H., Munarok H.I'., Hemkos K.W. u

npyrue, AkimonepHoe odmiectBo «M3marenbeTBo «IIpocBemieHuey

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Mep3snsik A.T'., [lononckuit B.b., Axup M.C.; nox penakuueit [Togonsckoro
B.E.,
Hunaktuyeckue Matepuansl, Anredpa, 7 kinacc, OOIIEeCTBO C OrpaHUYEHHON
orBeTcTBeHHOCTHIO "M3natensckuil ientp BEHTAHA-TPA®",;
AKIHMOHEPHOE

obmectBo "U3narenscTBo [Ipocsemienne";

Mep3snsik A.I'., [Tonouckuit B.b., Axup M.C.; noa penakuueit [Togoasckoro

B.E.,

JunakTuaeckue MaTepuansl, Anredpa, 8 kinacce, OOIIECTBO ¢ OTpaHHYCHHOM



0oTBEeTCTBEHHOCTHIO "M3narensckuii nentp BEHTAHA-I'PAD";
AKIHMOHEPHOE

obmectro "U3narenscTBo [IpocBemenne";

Mep3znsik A.T'., [Tononckuii B.b., Sxup M.C.; nox penakuueit [Togoasckoro
B.E.,

Hunaktudeckue matepuansl, Anredpa, 9 knacce, O01IECTBO ¢ OrpaHUUYECHHOU
oTBeTCTBEHHOCTHIO "M3narenvckuii nentp BEHTAHA-IT'PAD",;
AKUIHMOHEPHOE

obmectBo "N3narenscTBo [IpocBemienue";

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" demepaibHbIii TOPTAL.

2. www.school.edu - "Poccuiickuii 001ieo0pasoBareibHbIN HopTat'.

3. www.school-collection.edu.ru/ Equnas kommekmus udpoBbIX
00pa30BaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCbe IKOJIBHOTO YUUTEIST MAaTeMaTHKU
JlokyMeHTarus, paboure MaTepuabl I yIUTENIS MaTEMaTHKH

5. www.it-n.ru"CeTb TBOpYECKHX yUuHuTeICH"

6. www.festival.1september.ru ®ecTuBanp negarornyecKux UacH



AOKYMEHT NOANUCAH
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