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COJAEPKAHUE OBYYEHUA
8 KVIACC

Yucina ¥ BEIYMCICHUS

KBamparuelii kopenb w3 4uwcna. [lonstme o0 wuppanuoHamIbHOM 4uche. JlecsaThuHbIe
NpUONIMKEHHUS HUppalMOHANBHBIX yKced. CBoOWCTBA apU(PMETHYECKUX KBAJPATHBIX KOPHEH M HX
IIPUMEHEHHE K TPEOOPa30BAHUIO YNCIIOBBIX BBIPKEHUM U BBIYUCIEHUSIM. JlefiCTBUTENBHBIE YUCIIA.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO anreOpandeckoit npodu. CiioxkeHne, BHIYUTAHUC,
YMHO’KEHUE, JIeJIeHUEe alredpandeckux Apooeil. ParmonanbHble BEIpaKe€HUsS U UX peoOpa3oBaHUE.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, popMyia KOpHel KBagpaTHoro ypaBHeHus. Teopema Bueta. Pemenne
YpaBHEHUH, CBOJAIIMXCS K JIMHEMHbIM U KBagpaTHeIM. llpocteiimme apoOHO-panioHanbHbIE
YpaBHEHHUS.

I'padmueckas umHTEprpeTanusi ypaBHEHHH C JBYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPAaBHEHUN € JBYMs NEepeMEHHBbIMH. [IprMepbl penieHuss CHCTeM HEIMHEHHBIX YPAaBHEHUH C JABYMsS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJHONW mepeMeHHOU. PaBHOCUIBHOCTH
HEPaBEHCTB. JIMHENWHbIE HEPABEHCTBA C OAHON NepeMeHHOM. CHCTEMBI TMHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

D yHKUUHA

[Tonsatue ¢yakiuu. OO6MacTh ompeneiacHUss W MHOXKECTBO 3HadeHWH QyHkmuu. CrocoObl
3aanusi QyHKITUH.

I'padux pynkmuu. Urenue cBoiictB GyHKIMU 1mo e€ rpaduky. [Ipumepsr rpadukoB GyHKINH,
OTpaXkarolUX  pealibHble  mpouecchl. @OYHKUIMM, OMUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO
TIPOTOPIHOHANBHEIE 3aBUCHMOCTH, nX rpaduki. Oyukuun Y = X2, Y = X3, y = \x, y=|x|. T'paduueckoe
peuieHue ypaBHEHU U CUCTEM YPaBHEHUM.

BeposiTHOCTB M CTATHCTHKA.

[IpencraBienue JaHHBIX B BUAE TaOIul], quarpamm, rpa@ukoB. 3anojJHEHHE TAOIUL, YTEHUE U
MIOCTPOCHHUE JAUarpaMmM (CTOJIOMKOBBIX (CTOJIOUATBIX) M KPYTOBbIX). UTeHue rpaukoB peasbHBIX
npoueccoB. M3pieuenne mHbOpMauM U3 AMArpaMM M TaONUI, MCIOJb30BaHWE U HHTEpIpeTanus
JAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpenHee apudMeTHUecKoe, MeauaHa, pa3Mmax, HauOousbliee U
HauMeEHbIIIee 3HauYeHUsI Habopa YMCIOBBIX TaHHBIX. [Ipumepsl ciiydyaitHOM U3MEHUHUBOCTH.

CrnyyaiiHblii 9KcriepuMeHT (OMBIT) M ciydaiiHoe coObiTHe. BepositHocTs U uactota. Poub
MaJOBEpPOSITHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITUH B MpUpoJae H B obmiecTBe. MoHera u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, BepmnHa, pebpo. CreneHp BepuinHbl. Yucino pédep M cyMMapHas CTENEHb BEpLIMH.
IIpencraBnenue o cBs3HocTH rpada. Lenu u muxisl. ITytu B rpadax. O6xon rpada (3iinepoB myTs).
[IpencraBnenue o0 opueHTUpOBaHHOM rpade. Peenne 3a1a4 ¢ moMoInkko rpagos.

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, TUarpaMm, rpadukoB.

MHOXX€ECTBO, DJIEMEHT MHOXKECTBA, MOAMHOKecTBO. Omnepanuu Hal  MHOXKECTBAMM:
oObenMHEeHHe,  IepecedeHue,  jgomosnHeHue. CBoiicTtBa  omepauuit  HaJl  MHOXKECTBAMH:
MEPEMECTUTENBHOE, COUeTaTeIbHOE, paclpeieIuTeNbHOe, BKIItoueHus. Mcnonb3oBanue rpaduyeckoro
MIPEICTaBICHNSI MHOXKECTB JUUIsl OTMCAHMS PEAJIbHBIX IPOLIECCOB U SIBJICHUM, IIPU PELLICHUH 3a/1a4.

W3mepenune paccenBaHus JaHHBIX. Jlucnepcust M CTaHAAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.
Jnarpamma pacceruBaHUs.

DOneMeHTapHble COObITUS ciaydaiiHOro omblta. CiydaiiHble coObITHA. BeposaTHOCTH COOBITHIL.
OnbITBl ¢ PAaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COObITHSMU. CiydaiiHelii BbIOOp. CBSA3b MeXny
MaJIOBEPOSTHBIMH U TIPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.



JepeBo. CBolicTBa I€pEBbEB: €AMHCTBEHHOCTh IIyTH, CYLLIECTBOBAHUE BUCAYEH BEPILUHBIL, CBSI3b
MEX]ly YHCIOM BepIIMH U unciioM pédep. IlpaBuino ymHoxeHus. Pemenue 3aau ¢ momouibio rpados.

[IpotuBomnonoxusie coObiTus. Juarpamma Diinepa. OO0beauHEHUE U TEepecedeHue COOBITHI.
HecoBmecTHpie coObiTus. Dopmynia CIOKEHUS BEPOATHOCTEH. YCIOBHAs BEpOSTHOCTH. [IpaBuio
ymHOeHus. HezaBucumelie coObiTusi. [IpencraBnenne skcnepuMenTa B Buje AepeBa. Pemenue 3amau
Ha HaXOXJIEHHE BEPOSTHOCTEH C MOMOIIBIO JEpEeBa CIy4alHOTO SKCIIEPUMEHTA, AUarpaMmm Dumepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI YYUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJabTaThl  OCBOCHHS  IPOrpaMMBI  y4yeOHOro  Kypca  «Ausrebpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCHUHUCKUX MATEMAaTUKOB M POCCUMCKON MATEMAaTHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaXJAaHWMHA ¢ peaju3allii €ro TIpas.,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEAYp TpaKJAaHCKOTO OOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIDKEHUM HAyKH, OCO3ZHAHHEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE Yy4YacCTHE B PEIICHUH NPAKTUYECKUX 3a/lad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHHWEM BAXHOCTH MAaTEMaTHYECKOTO OOpa3oBaHUsS Ha TMPOTSHKECHUU BCEH
KU3HU I YCTIEIIHOW Tpo(decCHOHATBHON MAESITEIPHOCTH W Pa3BUTHEM HEOOXOIAMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HHIUBUAYAIbHOW TPAeKTOPUU OOpa3oBaHUS U KUIHEHHBIX
IJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K SMOIMOHATBHOMY M 3CTETUYECKOMY BOCIPUATHIO MAaTEMAaTUYECKUX 0OBEKTOB,
3a/1a4, pelIeHU, pacCy A€HUH, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JEATEJIbHOCTH HA COBPEMEHHYI0 CHUCTEMY HAYYHBIX IpeJICTaBiICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YEJIOBEKa, MPHUPOAbI M  00IIecTBa, IOHUMaHUEM
MaTeMaTH4eCKON HayKU KakK c(epbl YeIOBEUECKOM AESITETbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTUS LUBWIW3ALUU, OBJIAJICHUEM SA3bIKOM MAaTE€MaTUKH U MATEMAaTHYECKOW KYyJIbTYypOH Kak
CPEICTBOM TIO3HAHUS MHpaA, OBJAJACHUEM MPOCTEHIIMMM HABBIKAMHU  HCCIEIOBATEIbCKOMN
NEeSATENbHOCTH;

6) ¢usuveckoe BocnuTraHue, (popMHpoBaHHEe KYJbTYPbl 310POBbS U 3MOLHOHAIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO NMPUMEHATh MAaTEMAaTUUYECKHUE 3HAHUS B MHTEpPEcax CBOErO 370pPOBbs, BEIEHUS
310poBOro oOpasza >KM3HHM (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA,
perynspHas (pu3nueckas akTUBHOCTB), CPOPMHUPOBAHHOCTHIO HAaBbIKA peIeKCUU, TPU3HAHIEM CBOETO
MpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeIoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha TMpUMEHEHHe MaTeMaTHYeCKUX 3HAHWW s pelieHwsl 3ajad B o0nactu
COXPaHHOCTH OKpYKaroulel cpeibl, INIAaHUPOBAHUS MOCTYNKOB U OLIEHKHU UX BO3MOXHBIX TTOCIIEICTBUN
JUIS OKPYKaIoIIel cpefibl, 0CO3HAHMEM TJI00aTBHOT0 XapakTepa dKOJOTUYECKUX MpoOieM U myTel ux
peuieHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COLMATbHOM M NPUPOJAHOM Cpeabl:

FOTOBHOCTBIO K JEWUCTBUSIM B YCIOBHUSIX HEOINPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO IeATeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJEH,
MpHOOpeTaTh B COBMECTHOM IEATEIHPHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;



HEOO0X0MMOCThI0O B (POPMHPOBAHWUU HOBBIX 3HAHUH, B TOM uHciIe (OPMYIHPOBATH HJIEH,
MOHATHUS, TUINOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM UHCIIE pPaHEC HEU3BECTHBIX, OCO3HABATh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIPUHUMATH CTPECCOBYIO CUTYALUIO KaK
BBI30B, TpeOYyIOUIM KOHTPMEp, KOPPEKTUPOBaTb MPUHUMAEMble pEUICHHWs W  JCWCTBUS,
(bopMynHpOBaTh ¥ OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble jornueckue aecTBus:

® BbBIABJIAATH M XapaKTCPpHU30BaATh CYHMICCTBCHHLIC TIPU3HAKKM MAaTCMATUUCCKUX O6T)€KTOB,
MOHATHM, OTHOLIEHWM MEXIy MOHATHAMH, (DOpPMYyIHpOBaTh ONpEAENeHUs MOHITHM,
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHHS I 00OOIICHUS W
CpaBHEHU:A, KPUTEPUH IIPOBOIUMOI0 aHAIIN3a;

® BOCIpPUHMMATH, (POPMYIHPOBaTH U MPEOOpPa3OBBIBATh CYXACHUSA: YTBEPAUTEIbHBIE H
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 06mne, YCIIOBHBIC,

® BBIABJIAATH MATCMATHUYCCKUEC 3dKOHOMCPHOCTH, B3aUMOCBA3W W IIPOTHUBOPECUHA B CbaKTaX,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKACHUAX, IMpcajiaratb KpPUTCPUU [JIA BbBIABJICHUSA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

® JCJIaTb BBIBOJALI C HCIOJB30BAHMEM 3daKOHOB JIOTHKHU, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3AKIIOUYEHHUI IO aHAJIOTHH;

e pa3buparh JOKa3aTENbCTBA MATEMAaTUYECKHX YTBEPXKICHWM (MpsMble U OT IMPOTHUBHOTO),
MPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JIOKa3aTeNbCTBA MaTeMaTU4YecKuX (PaKTos,
BBICTPAaWBAaTh AapryMEHTAllUI0, MPHUBOJUTH HPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYK/ICHUS,

e BBIOMpATH CIOCOO pelieHus yueOHOU 3a/1a4yu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BBIOMpATh HanboJiee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKHe N1eiCTBUA

® ICIIOJIb30BaTh BOMPOCHI KAaK HCCIIENOBATENbCKUNA MHCTPYMEHT IO3HAHUs, (HOPMYyIUpOBAThH
BOIPOCHL, (PUKCHpyIOIIME MPOTHBOpPEUHE, MPoOJIeMy, CaMOCTOSTEIbHO YCTaHABIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

® TMPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECIOXHBII SKCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAHUE [0 YCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

® caMOCTOATENbHO (OPMYIUPOBATH OOOOIICHHS W BBIBOJABI MO PE3yabTaTaM IPOBEIEHHOTO
HaOMIOJICHUS, KCCIEAOBAHUS, OLIGHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX pPE3ylIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLIECCA, & TAKIKE BBIJIBUTATh MPEANOJIOKEHHUS O €T0
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanueii:

® BBIABIATH HEJAOCTATOYHOCTh M W3OBITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX IS
pelieHus 3a1a4uu;

e BBIOMpATh, AaHAIU3UPOBATh, CHUCTEMATH3HPOBATH K HWHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;

e BBIOMpaTh (opMy mpeacTaBieHUs WHPOPMAIMU M WUIIOCTPUPOBATH pEIllaeMble 3a/auyd
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIIUSIMU;

® OIICHMBaTh HAAEKHOCTh HMHGOPMAIMM TIO KPUTEPUSAM, MPEUIOKEHHBIM YUHUTEIEM WU
chOpMYTUPOBAHHBIM CAMOCTOSITEIBHO.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

BOCIPUHUMATh U (OPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSMHU U IIETSMH
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTb IOSICHEHUS IO XOJy PpELIEeHUs 3aJayd, KOMMEHTUPOBATH IOJY4YEHHBIN
pe3yabTart;

B XOJ¢ OOCYXICHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, MpPOOIEMBbI,
pelaeMoi 3ajauu, BbICKa3bIBaTh UJI€H, HAIIEJIEHHbIE HA ITOMCK PELICHUS, COIIOCTABIIATH CBOU
CYXJEHUS C CYXKACHUSAMU JIpYyrMX YYaCTHUKOB [JUaJIoTa, OOHapyKHBaThb pa3ivyue U
CXOJICTBO IMO3UIIHNHI, B KOPPEKTHOU (opme GopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;
MPENCTaBIATh PE3yAbTaThl pEIICHUs 3aJaud, SKCIEPUMEHTa, MCCIEI0BaHUS, IPOEKTa,
CaMOCTOSATENILHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C YY€TOM 3ajad MpE3eHTAUUU |
0COOEHHOCTEH ayIuTOpUH;

MOHUMAaTh W MCHOJb30BaTh NMPEUMYIIECTBA KOMaHIHOW M MHIMBUIYaIbHOW pabOTHl Ipu
pelIeHny y4eOHbIX MaTeMaTHUYECKHX 3a/ay;

MPUHUMATh LEeJdb COBMECTHOW JAEATEIbHOCTH, IJIAHUPOBATh OpraHHU3allMl0 COBMECTHOM
paboThl, pacnpenensiTh BHUIbI pabOT, JAOrOBapUBaThCs, OOCYXKJaTh MPOLIECC M PE3YIbTAT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXIeHus, OOMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U JIPYTH€), BBINOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JECUCTBHUS C
JPYTMMHU 4JeHaMH KOMaHJbl, OLIEHWBATh KaueCTBO CBOET0 BKJaJa B OOLIMH MPOIYKT MO
KpUTEpUsIM, cHOpMYJIMPOBAaHHBIM YYACTHUKAMH B3aUMOIEHCTBUS.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH, aITOPUTM pELIeHUs 3aJauu (WM ero 4acTh), BRIOMPATH
croco0 pemeHuss ¢ y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJLJIEKT:

BJIQJIeTh CIIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJS IIpolecca M pe3ylbraTa peLIeHHs
MaTeMaTU4eCKOH 3a/1auu;

IPEJBUAETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HMKHYTh IIPM PpEIIEHUH 3a7ayd, BHOCHUTH
KOPPEKTHBBl B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yibTaTa MAEATEIbHOCTH IIOCTABJICHHOM LIETM M YCIOBUSM,
OOBSICHATh NMPUYMHBI JAOCTHKCHHSI WIM HEJOCTM)KEHUS LEIH, HaXOIUTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K koH1y 00yueHus B 8 kjacce oOyqaromuiics MoJyquT CIeayoLIe MpeIMeTHbIE Pe3yIbTaThl:

Yucia 1 BLIYUCICHUSA

Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX 4YHUCEN A
CpaBHEHMs, OKpPYIJIEHUS M BBIYMCICHMH, MH300pakaTh JEHCTBUTENbHbIE 4YHCIA TOYKAMU Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMeHsATh MOHATHE APUPMETUUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJUTH KBaJpaTHHIE KOPHHU,
UCTOJNb3ys TpPH HEOOXOIMMOCTH  KalbKYJISATOpP, BBIIOJIHATH MpeoOpa3oBaHUS  BHIPAKEHUN,
CoJIepKaIIUX KBaApAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amMcH OOJBIIMX U MaJIbIX YUCEN C TIOMOIIBIO AECATHYHBIX IpoOel U cTerneHei
gucna 10.

Auaredpanyeckue BbIpaKeHHs



[TpuMeHsTh MOHATHE CTETIEHU C LIETBIM TI0Ka3aTeNIeM, BBIIIOIHITH TPE0Opa30BaHus BEIPAKEHUH,
COJIEpKalIUX CTEIEHU C LENIBIM IIOKa3aTeNIEM.

BbINOJIHATE TOXKAECTBEHHBIE NTPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUM HAa OCHOBE NPABUII
JCVCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMH JPOOsIMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUATEIIH.

[IpumensTh mpeoOpazoBaHUs BBIPAKECHUN ISl pEeIICHHs pa3IM4YHBIX 3ajad M3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 peaIbHON IPAKTUKHU.

YpaBHeHusi 1 HepaBeHCTBA

Pemrate nuHeliHble, KBaJpaTHBIC YPaBHEHUS U PAllMOHAIBHBIC YPaBHEHUS, CBOJSIIUECS K HHM,
CUCTEMBI JIByX YPABHEHHH C JIBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE IPOCTEHIINE WCCIECIOBAHUS YPABHEHMM W CHCTEM YPaBHEHHM, B TOM YHCIE C
MpUMEHEHHEM TIpadUyecKux MpeacTaBiIeHU (yCcTaHaBIMBAaTh, MMEET JIU ypaBHEHUE WM CUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

[lepexonuThk OT ciioBeCHON (HOPMYIUPOBKHU 33aud K €€ anreOpanyeckoil MOJIENH ¢ MOMOLIBIO
COCTAaBJICHUS] YPaBHEHUS UM CUCTEMbI YPAaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJY4ECHHBIA pe3ysbTar.

[IpumeHsTh CBOWMCTBAa YHCIOBBIX HEPABEHCTB JJISi CPAaBHEHHUS, OILIEHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOW MEPEeMEHHON M MX CHCTEMBI, 1aBaTh IpaUUYECKyr0 MILTIOCTPALMI0 MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

D yHKUUHA

[TonnMath ¥ HMCMONB30BaTh (YHKIIMOHAIBHBIC TMOHATUS W S3bIK (TEPMUHBI, CUMBOJHWYECKUE
0003Ha4YeHUsI), OMpPENeNsITh 3HaYeHHEe (PYHKUIMU MO 3HAYEHHWIO apryMEHTa, OINpeAessTh CBONCTBA
¢dbyakMn Mo e€ rpaduky.

CtpouTth rpaduiky 2JIeMEHTapHBIX (PYHKINI BUA:

y=k/x, y=x2, y=x3,y = [, y = VX, OIIICHIBATH CBOICTBA YHCIOBON (YHKIHH 10 & rpaduKy.

BeposiTHOCTB M CTATHCTHKA.

UYwurats nHOpMaLIKIO, IPEICTABICHHYIO B TaOIMIaX, HA TMarpaMMax, MpeiCTaBiIsaTh JaHHBIC B
BH/JIC TaOJIHI], CTPOUTH UAarpaMMbl (CTOJIOUKOBBIE (CTOI0UATBIC) M KPYTrOBBIE) 0 MacCHBaM 3HAYCHUI.
OnuceiBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YNCIIOBbIC TaHHBIE, IPEICTABICHHbIE B TA0INIIaX, HA
auarpammax, rpadukax.

Hcnonb30Bath Ui ONMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpEIHEE
apudmernyeckoe, MeraHa, HauboJbIllee U HAaMMEHbIIee 3HAUeHU, pa3Max.

Nwmets nipencTaBieHne o cay4aiHOW H3MEHYMBOCTH Ha MPUMeEpax IeH, (PU3MUeCKUX BEIUYHH,
AHTPOMOMETPUYECKUX TaHHBIX, UMETh MIPEICTABICHHE O CTATUCTUYECKONW YCTONYUBOCTH.

W3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BHJIE TaOJIHII, TUarpamwm,
rpaduKoOB, MPEICTABIATH JaHHbIE B BUJIE TaOIHII, AUarpaMm, rpaduKoB.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTHUECKUX MOKa3aTeNe: CpeqHIX 3HAYCHUH U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAHIAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOThI UMCIOBBIX 3HAYEHHUH U YaCTOTHI COOBITHIA, B TOM YHCIIE TI0 pe3yIbTaTaM
M3MepeHul 1 HaOtoIeHU.

Haxoauth BEposSTHOCTH ClydaifHBIX COOBITHIA B OTBITaX, 3Hasl BEPOSITHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OTBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaguueckie MOJIENN: JEPEBO CIIydaifHOro SKCIIEpUMEHTa, JuarpaMmsbl Difnepa,
YHCIIOBas psiMasl.

OnepupoBaTh NOHIATHUSAMU: MHOKECTBO, MOJMHOKECTBO, BBITIOJIHSTH ONEPALlUU HA
MHO>KECTBaMU: 00bETMHEHNE, ITepeceUeHUE, TOMOTHEHNE, IEPEUUCIIATh JIEMEHTHl MHOXKECTB,
MIPUMEHATh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyueckoe mpeacTaBIeHUE MHOXKECTB U CBSI3eH MEXKTy HUMU ISl OTIUCAHUS
MIPOLIECCOB U SBJICHUHN, B TOM YHCJIE NP PEIIEHUHU 33734 U3 IPYTUX YUeOHBIX MPEAMETOB U KypCOB



8 KJIACC

KounvecTBO YyacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IToBTOpEeHUE 4 1
bubmmoreka [{OK
2 q .K 12
rcna v BerurcieHus. KBaaparaeie KopHU https://m.edsoo.ru/7f417af8
3 Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 4 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIPaKEHUS. 5 1 bubmuorexa [JOK
KBaaparHuslii TpéxuieH https://m.edsoo.ru/7f417af8
bu6moreka [IOK
> TpeicTaBNeue aHHbIX 4 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 OnmcaTenpbHas CTaTUCTHKA 4 1 1 https://m.edsoo.ru/7f415fdc
AnreOpandeckre BHIPaKEHUS. bubmuorexa [JOK
7 14 1
Aurebpandeckast 1poob https://m.edsoo.ru/7f417af8
. bu6mmoreka [JOK
8 (Ca1yuaiiHas H3MEHIHBOCTS 4 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
d Brenenue B Teopuio rpagos 3 https://m.edsoo.ru/7f415fdc
10 BeposTHOCTh M yacTOTa CIIy4aiiHOTO 3 1 bubnunoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
11 OmnucarenpHas CTaTUCTHKA. PaccenBanme 2 bubmuoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
12 Mrosiecrsa 3 . https://m.edsoo.ru/7f417fb2
13 VYpaBHeHus u HepaBeHCTBa. KBaipaTHbie 16 1 bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
14 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bu6mmoreka [JOK
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ypaBHEHUI https://m.edsoo.ru/7f417af8
15 VpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 11 1 E;Si?/ﬁiﬁii?ﬁ/?ﬂ 17af8
16 BeposiTHOCTB citydaiiHOTO COOBITHS 4 Eggg?ﬁﬁii%nmnsz
17 Bsenenne B Teopuio rpados 2 Etﬁlgg?/(;;éezii(.)rljﬂﬂﬂfm
18 Cry4aiinbie coObITHS 5 1 Eggg?/ﬁzzii?ﬁ?fM?sz
19 OyHKIEH. OCHOBHBIC IOHATHS 4 ﬁﬁﬁ/ﬁiﬁiiﬂﬁ/?ﬂﬂﬁs
20 Oynxuuy. Yncnosbie GyHKIHHI 12 1 ﬁﬁgﬁiﬁiﬁﬁnmuﬁs
21 IosToperue i 0600meHIe ! ! ﬁﬁffﬁiﬁiﬁﬁ/7f4l7afs

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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