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IHosicHUTEABLHAA 3aIIUCKA.

PaGouas mporpamma sJeKTHBHOTO Kypca «Marematuka» anis [ Kiacca
paccuutana Ha 34 yaca. ConepikaHue IMPOrpamMMbl HAIpPaBJICHO Ha 000OIIEeHHE
U CUCTEeMaTH3al{I0 3HaHUM, yYMEHMM M HaBbIKOB Mo MmaTtemaTuke. Ocoboe
BHUMaHHUE JIOJDKHO OBITh YAENEHO CHUCTEMaTH3allid METOJIOB PEIleHHUs 3amad,
dopMuUpoBaHUS TMPOCTPAHCTBEHHOTO BOOOPaKEHUS, BHIOOPY PpalMOHAIBLHOTO
MeToxa  peueHus 3axad.  JlaHHBIM  KypC  pa3sBHBAaeT  MBIIUICHUE U
UCCJIeIOBAaTEIbCKUE  3HAHUS yuanuxcs;  ¢opmupyer  06azy  0o0mmx
YHUBEPCAIBHBIX MPUEMOB U TIOJIX0/I0B K PEIICHUIO 3aIaHUi COOTBETCTBYIOIIMX
TUTIOB, oOecneunBaeT Oosiee mUpokue AUGPEpeHITUPYIOIne BO3MOKHOCTH,
OpPUEHTHPOBAH Ha COBPEMEHHBIE TPEOOBAaHUS K YPOBHIO MOATOTOBKH YUAIIUXCS K
oro.

Leab nanHOTO Kypca - pa3BUTHE MHTEpeca OOYJarOIIUXCS K MaTeMaTHKE;
YMEHHUsSI CAaMOCTOSITETTLHO TOOBIBAaTh 3HAHUS U MCIIOJB30BATh WX JUISL TOCTHKCHHS
COOCTBEHHBIX IIeJICH; pPAa3BUTHE MATEMATUYECKOTO Kpyro3opa, MBIIUICHHUS,
MCCIICZIOBATEIbCKIX yYMEHHW; BOCIHTAHWE HACTOWYMBOCTH, WHHUIIMATUBBI, IJIS
AKTUBHOTO YYaCTHS B )KU3HH OOIIECTBA.

OCHOBHBIMH 3aJJa4aMU Kypca sSBIISIOTCS:

- YCBOEHUE MAaTEMaTHYE€CKOM TEPMUHOIOTUH U CUMBOJIMKHY;

— (popmupoBaHue MOTPEOHOCTH K JOTUYECKUM OOOCHOBAHUSM U PACCYKICHUSIM;
- pa3BUTHE MMO3HABATEIHLHOTO UHTEPECA;

— BOBJICYEHHE B MCCIIEOBATENCKYIO IEATEITbHOCTD;

- COIIGI‘/’ICTBI/IG BOCIIMTAHUIO AKTHBHOCTH JIMYHOCTHU, KYJIbTYPBI 06HICHI/I5[ )41
HOPMATHUBHOI'O ITIOBCACHUS B COLIUYMC.

2) COAEPKAHUE KYPCA

Monyab «AJredpa»

Yuciia v BBIYUCTCHUS

Payuonanvnoie uucna

Jpobu OOBIKHOBEHHBIC U ACCITHYHBIC, MIEPEX0] OT OJHON (HOPMBI 3amHUCH
npobeit k gpyroi. IloHsATHE pamMOHAIBHOTO 4YHCJIA, 3allliCh, CPaBHCHHE,
VOOPSIIOUYMBAHUE PAIMOHATIBHBIX uuced. Apudmernyeckue IEWCTBUS C
palMOHAIBHBIMU YHUCIaMU. PelnieHue 3aiay U3 peajbHOM MPAKTHKW HA YaCTH,
Ha JApooH.

Crenenb ¢ HaTypaJibHbIM TIOKa3aTelieM: OMpelesieHne, NpeoOpa3oBaHUe
BBIpa)KEHUN Ha OCHOBE OMpPEAEIICHUS, 3aIUCh OOJIBIIUX YHCE.

[IpotieHThI, 3aIUCh MPOLIEHTOB B BUAE APOOU U IpOOU B BUIE MPOLIEHTOB.
Tpu OCHOBHBIE 3aJa4M Ha MPOLECHTHI, PEIICHUE 33/1a4 U3 PEaJbHOW MPAKTHUKHU.

[IpumeHeHne NPU3HAKOB JEIUMOCTH, pa3JI0KEHUE Ha MHOKUTEIH

HATypaJbHbIX 4Kcen. PeanbHble 3aBUCUMOCTH, B T.4. MpsiMas U OOpaTHast

IPONOPLIUOHAIIBHOCTH.

AuredpanyecKue BbIPaKEeHUS

[lepemeHHBIE, YHCIIOBOE 3HAYEHHE BBIPAKEHUSA C  MNEPEMEHHOM.



JlonycTuMble 3HAuYeHUs NEpPeMEHHBbIX. lIpeacTaBiieHME 3aBUCUMOCTH MEXKIY
BeJIMYMHAMU B Buje (popmyinbl. Beruucnenus mo popmymnam.

[IpeoOpa3oBanrne OYKBEHHBIX BBIPAKEHUN, TOXKICCTBEHHO paBHbBIC
BBIpaKEHUS, TpaBuia MpeoOpa3oBaHUs CYMM U TMPOU3BEJCHUN, TMpaBuiIa
PACKpBITUSI CKOOOK U TIPUBEACHUS MOJI0OHBIX CJaracMblIX.

CBoliCTBa CTENEHN C HATYPAJIBHBIM I10KA3aTEIIEM.

Opgnounensl u  MHorowieHel. (CremeHp MHorowieHa. (CroxkeHwue,
BBIYUTAHUE, YMHOXEHHE MHOTOWICHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKECHUS:
KBaJpaT CyMMbl M KBaapar pa3HocTH. Dopmyna pa3sHOCTH KBaApaToB.
Pa3noxxeHre MHOTOYIEHOB HA MHOXKHUTENH.

YpaBHenust

VYpaBHeHue, KOpeHb YypaBHEHHUSA, NpaBuiia MpeoOpa3oBaHUs ypaBHEHMS,
PAaBHOCHUJIBHOCTh YPaBHEHUI.

JIuHeliHOE ypaBHEHUE C OJHOW IEPEMEHHOW, YUCJIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEIICHUE JUMHEUHBIX ypaBHEHUW. COCTaBICHHE YpaBHEHHM TIO
YCIIOBHIO 3aJauu. PelieHre TeKCTOBBIX 3a/1a4 € MOMOIIbIO YPaBHEHHIA.

JluneilitHoe ypaBHEHHE C ABYMSI NEpeMEHHbIMHU U ero rpaduk. Cucrema
JIBYX JIMHEHMHBIX YpaBHEHHUU C JBYMsI I€pEeMEHHbIMHU. PellieHue cucrem
ypaBHEHUI CHOCOOOM TMOJCTAaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a7ad ¢
NIOMOIIIbIO CUCTEM YPAaBHEHUIA.

Koopaunatsl u rpadpuku. @PyHKuumn

Koopaunara Touku Ha mnpsmoi. YUucioBsie npomexyTku. PaccrosHue
MEXIYy IByMsI TOYKAMHU KOOPJAWHATHOM MPSAMOIA.

[IpssmoyronpHast cucrema koopauHar, ocu OX u Oy. Abcmucca u
OpJMHAaTa TOYKU HA KOOPAMHATHOM TuiocKOocTH. [Ipumepsl rpadukoB, 3agaHHBIX
dopmynamu. UteHue rpaduKoB peabHBIX 3aBUCUMOCTEH.

[Monstue dynkuuu. I'paduk Gynkmun. CpoiictBa QyHkimil. Jluneinas
byakuus, e€ rpaduk. I'pabux ¢ynknuum y = | x |. I'paduyeckoe pemrenne
JIMHEWHBIX YPABHECHUN U CUCTEM JIMHEUHBIX YPABHECHUU.

Monyab «I'eomerpus»

Hauanbnable moHATHs reoMmerpuu. Touka, npsmas, OTPE30K, Jyd. YTOI.
Bunael yrnos. BeptukanbHeie u cMexHble yribl. buccektpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK.

[TapannenbHOCTh U MEPIEHAUKYISIPHOCTD PSMBIX.

Tpeyronbuuk.  BbicoTa, MeauaHa, OuccekTpuca, HMX  CBOMCTBA.
PaBHOOEApEHHBIN U

PaBHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ TMpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHUKa. I[lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpolicTBA W TpPHU3HAKKA TNapauiedbHbIX mpsMbiX. Cymma  yrios
TPEyroJibHUKA. BHEIIHNE YIJIbl TPEYTrOJIbHUKA.

[IpsamoyronbHbIl  TpeyroibHUK. (CBONCTBO MeEAWAHBl MPSIMOYTOJIBHOIO
TPEyroJIbHUKa,  MNPOBEAEHHOM K  runorteHyse. lIpu3Haku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpsAMO yronapHbBIA TPEYTrOJBHHK C YIJOM B



300,

HepaBeHCTBa B FGOMeTpI/II/IZ HepaBeHCTBO TprrOJ'IBHI/IKa, HepaBeHCTBO 0O IJINHC
JIOMaHOM, TeopeMa o OoJblIeM yrie U OoJblIeld CTOPOHE TPEYroJbHHUKA.
ITeprienauKysssp U HAKJIOHHAS.

Mopyab «OnucatebHAs CTATHCTHKA.

[IpencraBnenre AaHHBIX B BUJE TaOJUL, auarpamm, rpadukoB. 3anojJHEHUE
Ta0JINLI, YTEHUE U MOCTPOCHUE AUArpaMM (CTOJIOYATBIX U KPYroBbIX). UTeHue
rpadukoB peanbHbIX IpoueccoB. M3BieueHue uHPOpMaALMU U3 AUArpaMM H
Ta0JINII, UCTIOJIb30BAaHUE Y UHTEPIIPETALIMS TaHHbIX.

OnucaTtenbHasi CTaTHCTUKA: CpelHee apuMeTHYecKoe, MeauaHa, pa3Mmax,
HauOoJbIIee M HaMMEHbIlee 3HaUeHUsS HaOopa YUCIOBBIX JaHHBIX. [IpumMepsl
CIIly4YalHOU U3MEHYUBOCTH.

3).MIJMIAHUPYEMBIE PE3YJbTATBI OCBOEHUSAI HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

OcBoeHHE DJIECKTUBHOTO KypCa HOOJIKHO oOecrneunBaTh JOCTHXKCHUEC Ha
YPOBHC OCHOBHOI'O O6H_I€I‘O 06pa3OBaHI/ISI CICAYIOIUX JINYHOCTHBIX,
MCTAIIPCAMCETHBIX W IIPCIMCTHBIX 06pa30BaT€J'II>HI>IX PE3YJIbTATOB:

JUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOCHHS  IPOTpaMMbl  Y4eOHOTO  IpeaMera
«MaremaTuka

XapaKkTePU3YIOTCS:

ITaTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIIJIOMY U HACTOSIIEMY POCCUMCKOM MaTEMaTHUKH,
IICHHOCTHBIM ~OTHONIIEHUEM K JOCTHIKEHHMSIM POCCUMCKMX MAaTE€MaTUKOB U
POCCUHCKONM MaTEMAaTUYECKOU

IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B JIPYTUX HAyKaxX W MPUKIAJTHBIX
chepax.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBITOJHEHUIO OO0S3aHHOCTEW TpaKJIaHWMHA U pPEAM3aLUU €ro
mpas,

MPEICTaBICHUEM O MATEeMAaTHYECKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3THMYHBIX
CTPYKTYp, SIBIICHHI, MpOLENyp Tpa)kAaHCKOTro oOiiecTBa (BbIOOPHI, OMPOCHI U
Mp.); TOTOBHOCTBHIO K OOCYXIECHHIO JTHYECKUX TMPOOJEeM, CBSI3aHHBIX C
MPAaKTUUYECKUM TMPUMEHEHUEM JIOCTHXKEHUUA HayKH, OCO3HAHMEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW HA AaKTUBHOE Y4YacTUE€ B PEHICHUM MPAKTUYECKUX 3a7ad



MaTEMATUUYECKOM

HaIlpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMAaTUYECKOTO OOpa3oBaHMs Ha
MPOTSKEHUU BCEH MKU3HU JUIsl YCHEIIHONW NpOo(eCCHOHAIBHON NEATEIbHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U TOCTPOECHUEM
WHIUBUIYaTbHON TpPaeKTOPUU OOpa30BaHUs M >KU3HEHHBIX ILJJAHOB C Y4ETOM
JUYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE:

CIOCOOHOCTPIO K  3MOLMOHAIBHOMY U 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX

O6’beKTOB, 3aja4, peLHeHI/If/'I, paccymz[eHI/Iﬁ; YMCHUIO BUIACTb MATCMATHYCCKHUC
3dKOHOMCPHOCTHU B UCKYCCTBC.

HCHHOCTI/I HAYIYHOTI'O IMMO3HAHMUSA:

OpUCHTalMeld B  JCATEIBHOCTH HA COBPEMEHHYI) CHUCTEMY HAy4YHBIX
npescTaBieHuid 00

OCHOBHBIX 3dKOHOMCPHOCTAX pPAa3BUTUA 4YCJIOBCKA, IIPHUPOALI U O6IIICCTBa,
ITOHUMAaHHEM

MaTEeMaTU4YEeCKOW Hayku Kak cdepbl 4elIOBEYECKOM JEsITENIbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHUS IMBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM
MAaTeMAaTUKA M MAaTeMAaTUYECKOM KYJIbTYpOH KaK CpEIACTBOM IIO3HAHHUS MHUPA;
OBJIAJICHUEM IIPOCTEHIIMMU HABBIKAMU MCCIIEOBATEIBCKON NESATEIBHOCTH.

®dusnyeckoe BoOCNUTaHHE, (OPMHPOBAHUE KYJbTYPbl 310POBbSI M
IMOLMOHAJIBHOIO

0J1aronoJryumsi:

TOTOBHOCTBHIO TMPUMEHATh MAaTEMAaTHYECKHUE 3HAHUS B HMHTEpEcax CBOEro
3I0pPOBbS, BEJEHUS  370pOBOTO o00Opaza I KU3HU (3M0pOBOE  MHUTAHHE,
cOQJIaHCUPOBAHHBIA PEKUM 3aHSATUH M OTAbIXa, peEryisipHas (Gundeckas
aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO HAaBbIKA pedIIEKCHH, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY U TAKOTO JKe MpaBa JPyroro 4yeaoBeKa.

IKoJ0ruYecKoe BOCIIUTAHNE:

OpHEHTaIlMeH Ha NMPUMECHCHHE MAaTeMaTHYCCKUX 3HAHUH JUIA pElICHHUS 3a1ad B
obnactu

COXPAaHHOCTH Oprncanmeﬁ CpCAbl, IINTAHUPOBAHHA IIOCTYIIKOB H OICHKH HX
BO3MOXXHBIX

MOCJEACTBUN Il OKPY’KaloIIeH Ccpeabl; OCO3HAHMEM TIJ100albHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM | ITyTeH X PEIICHHUS.

JInYHOCTHBIE pe3yJbTaThl, O0eceYHBAONINE ANANTALNHIO 00y4arUIerocs
K

U3MEHSIOIUMCS YCJIOBHAM COLUAIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCJIOBHUAX HEOMPEACIEHHOCTH, ITOBBIIICHHUIO
YPOBHS CBOECH

KOMIIETGHTHOCTH 4Yepe3 MPaKTUYECKYI0 ACSATEebHOCTh, B TOM YHCIIE yMEHHUE



YUUTBHCS Y APYTUX
J0Jed, npuoOpeTaTh B COBMECTHOW JAESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM U

KOMIIETEHIIMN W3 OIbITA IPYTUX;

HEOOXOIUMOCTBIO B  (OPMHpPOBAHUM HOBBIX 3HAHMA, B TOM 4HCIIE
dbopmynupoBaTh UIEH,

MOHATHS, TUMOTE3bl 00 OOBEKTaxX U SBJICHUSAX, B TOM YHCJIE paHee He
M3BECTHBIX, OCO3HABaTh JAECPUIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH,
IIJIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYyalMl0,  BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMbIE PELICHUS U IEUCTBUS,

(GopMynHpoOBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, HOPMHUPOBATH OMBIT.

METANIPEJIMETHBIE PE3YJIBTATHI

MeranpeIMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI YYEOHOTO TIpeaMera
«MareMaTuka XapaKTepU3yIOTCs OBJIaICHHEM VHUBEPCAILHBIMU
NO3HABAMEIbHBIMU OCliCTNUSIMU,

VHUBEPCANLHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU U YHUBEPCATbHbIMU
PeyIAMUBHBIMU OeliCMBUIMU.

Yuueepcanvnvlie nosmasamenvmvle Oeticmeusi odecneyusaom @opmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YUaOwWuUxcs (0ceoenue Memooo8 No3HAHUSA
OKpYJICaowe20 Mupa, HnpUMEeHeHUe JI02UYECKUX, UCCIe008aAMeNbCKUX Onepayull,
YyMeHuti pabomams ¢ uHghopmayueti).

Ba3oBble Jornueckue aecTBHUA:

- BBIABJIATh W XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOLIEHUH MEXKAYy TMOHATHUAMHU;  (OPMYIUPOBATH
OTIpeICIICHHUSI MOHSITHIA; yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK
KIacCU(pUKAIMK, OCHOBAaHUA IS OOOOIIEHWS W  CPaBHEHUSA, KPUTECPUU
IPOBOJAMMOTO aHAJN3A;

- BOCIpPUHUMATH, (HOpPMYIUpOBaTH U  MPEOOPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIHHBIC U

OTpUIATENIbHbBIC, EAMHIYHBIC, YACTHBIC U 00IIHE; YCIOBHBIC,

- BBISIBIISAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOJTIOJEHUSX W YTBEPKICHUAX; MpEAsiaraTb KPUTEPHUH IS
BBISIBJICHUS

3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

- JiefaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX H
WHIYKTHBHBIX YMO3AKITIOYCHHUHA, YMO3AKIIOUEHUH IO aHAJIOTUH;

- pa3buparh OKa3aTeNbCTBA MATEMATUYECKUX YTBEPXKIACHUU (TIpSIMBbIE U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITETLHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTU4eCKux (akToB,

BBICTPaWBaTh APTYMEHTAllMI0, TPUBOAUTH TPUMEPHI W  KOHTPIPHUMEDPHI;
000CHOBBIBATH

COOCTBEHHBIE PACCYKICHUS,



- BbIOMpaTh crnoco® penieHUs ydeOHOW 3ahaud (CpaBHUBATh HECKOJBKO
BapUAHTOB  pElIeHUs, BbIOMpaThb HaumOoJee MOAXOMAUMH C  y4€TOM
CaMOCTOSITEIbHO BbIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTeIbCKHE A€HCTBUS

- HUCIIOJIb30BaTh BOIMPOCHl KaK MCCIEAOBATEIbCKUI HMHCTPYMEHT I1O3HAHMUS,
dopMynupoBaTh  BONPOCHI,  (UKCHPYIOIIME  MPOTHUBOpEUYHE,  MpodiieMy,
CaMOCTOSITEJIbHO YCTAaHaBJIMBATh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMeHTHpPOBaTh CBOIO MO3HIIMIO, MHEHUE;

- TMPOBOJUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUJIaHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXAY COOOM;

- CaMOCTOATENIBHO (POpMYyJIHpPOBaThH OOOOIIEHHS M BBIBOJBI IO pe3ysbTaTaM
NPOBEIEHHOTO  HAOJIONEHMS, UCCJEOBAaHUsA, OLIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJbTaTOB, BbI- BOJOB U 0000IIEHU;

- TPOTHO3MPOBATH BO3MOKHOE pa3BUTHE TMpOIEcca, a TaKXKe BbIIBUTAThH
NPENOJIOKEHUS O €ro Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanmueii:

- BBISBIISAITh HEJOCTATOYHOCTh M M30BITOYHOCTH HH(OpMAIUHU, JaHHBIX,
HEOOXOUMBIX Ui PEHICHUS 3a]auH;

- BBIOMpaTh, aHAJU3UPOBATh, CHUCTEMATHU3UPOBATH U HWHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUJIOB U (HOPM MPEACTABICHHUS;

- BbIOMpaTh (opMy TpeACTaBiIeHHS HHPOPMALMK ¢  WIUIIOCTPUPOBATH
pelaeMble  3aJlaud = CXeMaMH, JWarpaMMaMH, WHOW Tpadukod U HX
KOMOHMHAIIASIMU;

- OIICHMBAaTh HAAEKHOCTh HHMOPMAIMM 10 KPUTEPUSAM, MPEIJI0KEHHBIM
yUuTEeIeM WIH C(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

Ynueepcanvnvie KOMMYHUKAMUBHDbLE oelicmaust obecneyugarom
chopmuposanHocmo

COUUAJIbHBIX HABLIKOB 06)/1{(,1701/[4%)(70}1.

Oo0menue:

- BOCIIpUHUMATh U (POPMYIIUPOBATH CYKJICHHUS B COOTBETCTBHM C YCIOBUSIMU U
IEeIsIMU  OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUS 3aayH,
KOMMEHTHUPOBATH MOTYYCHHBIA PE3YIIbTAT;

- B X0J¢ OOCYXJEHHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
POOIEMBI,

pelaeMoil 3amadd, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOMCK PEIICHUS,
COIOCTABIISITh CBOM CYXICHHS C CYXJACHUAMH JAPYTHMX YYaCTHHUKOB JIHAJIOTa,
OOHApy)KMBaTh pa3IMuYhe€ W CXOJCTBO TO3MIMKA; B KOPPEKTHOM opme
dbopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,



- TPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJadyd, SKCIEPHUMEHTa, HCCIIEOBaHU,
MPOEKTa; CaMOCTOSTENbHO BHIOMpAaTh (OpMAT BBICTYIUIGHHS  C y4ETOM 3a1ad
MpEe3eHTALNN U

0COOEHHOCTEN ayIUTOPHH.

CorpyaHunuecrno:

- IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOM M WHAMBUAYAIbHOU
paboThl IpH pEHIeHHH Y4YEeOHbIX MaTEeMaTHYECKUX 3ajay; NPUHUMATh IeJib
COBMECTHOW JESTEebHOCTH, IUIAHUPOBATh OPTraHU3ALMIO COBMECTHOM paboThI,
pacnpenensTh BUABl padoT, A0roBapUBaTHCA, O0CYKIATh MPOLECC U PE3yJbTaT
paboThI; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

- y4acTBOBaTh B IPYMIOBBIX (hopmax padoThl (00CYXkAeHUS, OOMEH MHEHMSIMH,
MO3rOBbI€  IITYpPMbl W Jp.); BBIIOJHITH CBOIO  4YacTh paboOThl U
KOOPJMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJI€HAMH KOMAaH/bl; OLEHUBATH
KayecTBO  CBOEro  BKJIaga B  OOMMA  TOPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyIHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

Yuusepcanvnvie pecynamuenvie Oeiicmeusi obecneuusarom Gopmuposarue
CMBICTIOBbIX  YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmsanmus:

- CaMOCTOSITEIbHO COCTaBJIATH IIJIaH, QJITOPUTM pelieHus 3aaau (Wi ero
4acTh), BBIOM- paTh CMOCO0 pElIeHHs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pereHnii ¢ y4éToM HOBOM HH(POPMAITUH.

CaMOKOHTPOJIBb:

- BJIAJICTh CIIOCOOAMHM CaMOITPOBEPKH, CAMOKOHTPOJISI TMpoIlecca M Pe3yJibTrara
pellIeHUsT MaTeMaTHYECKOM 3a/1auu;

- IPEJABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NIpPH PEIICHUM 3aJayH,
BHOCHUTHh KOPPEKTHUBBI B JICSITEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJIEHHBIX OIIMOOK, BBHISBICHHBIX TPYIHOCTEH;

- OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa JACATEIbHOCTH IOCTABICHHOW IIEIU U
YCIIOBHSM, OOBSCHATh NPHYMHBI JOCTHDKCHHUS WM HEIOCTHXKEHUS IICIIH,
HaxOJIUTh OIIMOKY, /1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI OCBOEHUA PABOYEN
MINPOT'PAMMBI DJIEKTUBHOI'O KYPCA «MATEMATHUKA>
Aureopa.:

Ymucia v BBIYMCICHUS

- BbImonHATh, coyeTass YCTHbIE M TUCBMEHHBIE NPUEMBI, apU(PMETUUYECKHE
JNEUCTBHS C pallMOHAJIBHBIMU YUCIAMHU.

- HaxoauTh 3HAYe€HUs YKCIOBBIX BBIPAXKEHUH; MNPUMEHATH Pa3HOOOpa3HbIE
cnocoObl ¥ OpUEMBI  BBIYKMCICHHUS 3HAUYEHUM  APOOHBIX  BBIPAKECHUIA,
coJiepKalux OOBIKHOBEHHbBIC U JECATUYHBIE APOOU.

- Ilepexoauts OoT oxHON (hOpPMBI 3amKMCH 4Yucesl K JApyrou (mpeoOpazoBbIBATH
NECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATUYHYIO, B



YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).
- CpaBHUBATh U YIOPSAOYMBATH PAI[IOHAIBHbIC YUCIA.
- OKpyTrJIsTh Yucia.

- BBINONHATH NPUKUAKY U OLEHKY PE3YJbTAaTa BBIYMCICHUH, OLEHKY 3HAYECHHU
YUCJIOBBIX BBIPAKCHUM.

- BBIONHATH 1€MCTBUS CO CTEMEHIMU C HATYpPaJbHBIMU MTOKA3ATEIISIMU.

- IIpuMeHsTh TpU3HAKU AEIUMOCTH, PA3JIOKECHHE HA MHOMKHUTEIM HATypaJbHBIX
YHUCEN.

- Pemate npakTUKO-OPUEHTUPOBAHHBIE 3a/7a4M, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMUUH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MNPOLIEHTAMH; HHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUA 337a4 € Y4ETOM OTPAHUUYECHUH, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpruBaeMbIX 0OHEKTOB.

AJiredpanyeckue BbIpaKeHUs!

- Ucnonb3oBaTh anreOpandeckyro TEPMUHOJOTUIO M CUMBOJIMKY, MPUMEHSThH €€
B MPOIIECCE OCBOCHHUS yUeOHOTO MaTepHaia.

- Haxomuth 3HaueHuss OYyKBEHHBIX BBIPOKCHHM TIPH 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

- BemmonuaTe  mpeoOpa3oBaHMs  IIEJOTO  BBIPAKEHUS B MHOTOYJICH
MIpUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

- BBINOJMIHATE YMHOKEHHE OJHOYIEHA HAa MHOIOYJIEH M MHOTOWIEHa Ha
MHOT'OYJIEH,

- MPUMEHATH (POPMYJIIBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

- OCyILIECTBIISITh PA3JIOKEHNE MHOTOWIEHOB HAa MHOXHUTEIH C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTENsS, TPYNIMUPOBKU CJIaraeMblX,
npuMeHeHUsT GOpMyNT COKpAIIEHHOTO YMHOMKEHUSI.

- Ilpumensats mpeoOpa3oBaHUs MHOTOWICHOB JUIsl PEUICHUS Pa3IMYHbIX
3a1a4 u3
MaTeMaTUKH, CMEXXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

- Mcnosib30BaTh CBOMCTBA CTENEHEN C HATYpPaJbHBIMU MOKA3aTEISAMU IS
peoOpa3oBaHuUs BEIPAKESHU.

YpaBHeHHs M1 HEPABEHCTBA

- Pemrate JIMHENHBIE YpAaBHEHUS C OJHOM MEPEMEHHOM, HPUMEHsS
IpaBWjia IEepexoJa OT MCXOJHOIO YpPaBHEHHUSI K PABHOCWIBHOMY €MY.
[IpoBepATh, SIBIAETCS JIM YUCIO KOPHEM
YpPaBHEHUS.

- [IpumensaTs rpaduueckre METObI MPU PEUICHUHN JIMHEWHBIX YPAaBHCHUHA U

UX CUCTEM.

- IlonObupate mpuMepbl map YHCelN, SBISIOMUXCS PEHICHUEM JIMHEHHOTO
YpPaBHEHUS C ABYMs IEPEMEHHBIMU.

- CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpaUK JIMHEHHOTO ypaBHEHUS C
JBYMSI
MEPEMEHHBIMM;  TOJB3YSACh TpaduKoOM, NOPUBOAUTH MPUMEPHl  PEIICHUS
YpaBHEHMUS.

- Pemiate cucTeMBI IByX JIMHEWHBIX YPAaBHEHHU C JBYMs IEPEMEHHBIMH, B



T.4.
rpauyecK.

- CocTaByIATh U pellaTh JUHEHHOE YpPaBHEHUE WIM CUCTEMY JIMHEHHBIX
YpaBHEHHMI 10 YCJIOBHIO 3aJlayd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4d TMOJYYEHHBIH pe3yJbTaT.

Koopaunars! u rpagpuku. @yHKUMU

- M300paxkaTh Ha KOOPAMHATHOM MpPSMOM TOYKH, COOTBETCTBYIOILIKE
3aJlaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJbl; 3alHCHIBATh UYHCIOBBIC
MIPOMEKYTKH Ha aireOpanyeckoM sI3bIKe.

-OrMeuath B KOOPAMHATHOM  IUIOCKOCTM TOYKM MO  3aJIaHHBIM
KOOpJMHATaM; CTPOUThH TpadUKu TMHEHHBIX PYHKIUH.

-OnuceiBaTh € MOMOIIBIO (YHKIUH W3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, DPACCTOSHUE; 1I€HA, KOJMYECTBO, CTOMMOCTb;
IPOU3BOUTEIBLHOCTh, BpeMsi, 00bEM PabOTHI.

- Haxonuth 3HaueHHne PyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

-Tlonumare  rpaduueckuii  cnoco®  mMpeACTaBICHHS UM aHAIW3a
uHboOpMaIlMK; H3BJIEKAaTh M HMHTEPIPETUPOBATH WHGOPMAIMIO W3 TpadUKOB
peaNbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

I'eomeTpus.

- Pacno3HaBaTh M3y4YeHHBIE Te€OMETpUYECKHUE (DUTYpBI, OIpEenensiTh HuX
B3aUMHOE

pacmnoyiokeHune, U300pakaTb reoMeTpUYEcKrue (PUTyphl; BBIOIHATH YEPTEKU T10
YCIIOBHIO

3amgaud. M3MepsaTep JNHMHEHHBIE W YIVIOBbIE BEJIMYMHBIL. Pemare 3amaun  Ha
BBIYHCIICHUE JIJIUH

OTPE3KOB M BEJHMYHMH YTJIOB.

- Jlenate TpyOyrO0 OIEHKY JWHEHHBIX M YIJIOBBIX BEJIUYMH TNPEIMETOB B
peaNbHON >KU3HH, DPa3MEpPOB MPUPOAHBIX O0BEKTOB. PaznuuaTe pazMepsl 3THX
00BEKTOB MO MOPSIKY BEJIUUYHUHBI.

- CTpOUTDH YEPTEKU K T€OMETPUUECKUM 3a7adam.

- llosb30oBaTecad TMpU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HCIOJb30BAThH
MPU3HAKH ¥ CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJLHUKOB MPHU PEIICHUH 3a]1a4.

- IIpoBOaWTH JOTMYECKHE PACCYXKICHUS C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

- Tlonb30BaTbCsl NpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM

MEJUAaHbl, MPOBEAEHHOM K THUNOTEHY3€ NPSIMOYTOJBbHOTO TPEYroJIbHUKA, B
peLIeHnn

F€OMETPUUYECKHUX 3a7a4.

- OnpenensTy NapauieabHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HuMH cekymas. Onpenermars NapauIeIbHOCTh NPSMBIX C  HTOMOIIBIO
PaBEHCTBA PACCTOSTHUM OT TOYEK OJHOM MPSMOM A0 TOYEK APYTrOM MPSAMOM.

- Pematp 3amaun Ha KjaeTyaTol Oymare.



- [IpoBOANTH BHIUMCICHUS] U HAXOAUThH YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B TEOMETPUYECKUX 3a7a4axX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOPa30BaHHBIX IMPU MEPECEUCHUH JBYX
MapajyieIbHBIX NPSAMBIX  CEeKylled. PemaTe npakTUYecKWe 3aJadyd  Ha
HaXO0XJEHUE YTJIOB.

- Biagets mNOHATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh OINPEACsITh
OucceKkTpucy

yrjla U CEpPEIUHHBIN MNEPHNEHAUKYJIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTa
TOYEK.

- ®opMynupoBaTH OMPENCICHUSI OKPYKHOCTH M Kpyra, XOpAbl M JuUaMmeTpa
OKPY>KHOCTH, MOJIb30BAThCS MX CBOMCTBAMHU. YMETh NMPUMEHATH 3TU CBOMCTBA
IpU PEUICHUM 33/1aY.

- Brnajgerb TMOHATMEM OMNMCAHHOM OKOJIO TPEYroJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHTp. [lonbp3oBaTbes (pakTamMu O TOM, YTO OUCCEKTPHUCHI YIIIOB
TPEYTrOJbHUKA

MEPECEKAIOTCA B OJHON TOYKE, U O TOM, YTO CEPEIUHHBIC MEPINECHIUKYISAPHI K
CTOpPOHAaM TPEYTroJIbHUKA NEPECEKAIOTCSl B OJTHOM TOUKE.

- Bragets moHsiTHEM KacaTesbHOM K OKPYXKHOCTH, MOJIb30BATHCS TEOPEMOI O
NEPHEeHANKYIIPHOCTH KacaTeIbHON U paJinyca, MPOBEAEHHOIO K TOUKE KacaHUs.
- Tlonb30BaThCsi MPOCTEUIIUMU TE€OMETPUUYECKMMHU HEPABEHCTBAMHU, MOHUMATh
ux

NPaKTUYECKUI CMBICI.

- IIpoBOOUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHHUSI C MOMOUIBIO LIUPKYJS U
JIMHEVKH.

OnucaresibHAS CTATHCTHKA.

- IlpencraBnsaTh JaHHBIE B BUIE TaONMIl, quarpaMM, rpadukoB. 3amoJIHATH
TaOJIUIIBI, YUTATh U CTPOUTH AMArpaMMBbI (CTOJIOUATHIE U KPYTOBBIE).

- HUuTaTh rpadMKu peasbHbIX MPOIIECCOB.

- U3Bnekarp wuHPOpMANMIO U3 JUarpaMM © TaOJHI], KCIOJIb30BaTh U
MHTEPIPETUPOBATH TAHHBIE.

- Haxomute cpenmnee apudmeTnueckoe, MeIWaHy, pa3Mmax, HauOoibliee W
HaWMEHbIIIee 3HaYeHUsI Habopa YUCIOBBIX JAHHBIX.

- [IpuBOaAMTE IPUMEPHI CITYyYaTHON U3MEHYUBOCTH.
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