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COAEPKXAHUE OBYUYEHUA
7 KITIACC

Yuciia ¥ BbIYHMCICHUA

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO] OT OAHOW (POPMBI 3aIUCHU
npoOeit k gpyroil. I[loHsTHe panMOHAIBHOIO 4YHCHa, 3aluCh, CpaBHEHHE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucCeNl. ApudMeTHYecKHe JCUCTBUA C
palMoOHaNBHBIMK YuciIaMu. PemeHue 3a1ay U3 peaibHOM MPAKTHUKW HA YacTH, Ha
Tpoou.

CreneHb C HaTypalbHBIM IIOKa3aTeleM: OIllpejelieHne, MNpeodpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEENICHHUS, 3aMuch 0oybiuX uncen. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U JIpoOH B BHUJE MPOLEHTOB. TpU OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 peabHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIMMOCTH, PA3JIOKEHUE HA  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4HCle TpsMas W oOpaTHas
IPONOPLIMOHATBLHOCTH.

AJire0panyvecKue BbIPaKeHUs

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MEpEMEHHOU. JlomycTumbie
3HA4YECHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXK/1y BEJIMUNHAMU B BUJIE
dbopmyinbl. Beraucnenus no popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMS, TNpaBWIa MpPeoOpa3oBaHUs CyMM U
IPOM3BEICHUM, MPaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS MOAOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAIbHBIM MOKA3aTEIIEM.

OnHouwnieHsl 1 MHOrowieHbl. CreneHp MHOrowieHa. ClioxeHue, BhIUUTAHUE,
YMHOKE€HUE MHOTOWIEHOB. DOpMyIibl COKPAIEHHOTO YMHOKEHUS : KBaAPAT CYMMBI
U KBajpat pazHoctu. Popmysia pa3HOCTH KBaApaToB. Pa3znokeHne MHOrO4JIEHOB Ha
MHOKUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHS, TMpaBuiia MpeoOpa3oBaHUsA YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YpaBHEHHUSI, pEIIEHUE JIMHEUHBIX ypaBHEHUU. COCTaBIEHUE YPAaBHEHUII 110 YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C IByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIVHEMHBIX YpPaBHEHUW C JIByMS NEPEMEHHBIMU. PelleHue CucTeM ypaBHEHHU
crocoOoM MoACcTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHM.

DYyHKIUN



Koopaunara Touku Ha npsMoi. UucnoBele MpOMEXYTKU. PaccTossHnEe MEXIy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Abcuucca U OpAHHATA
TOUYKHM Ha KOOPAMHATHOH IiockocTu. [Ipumepsl rpa@ukoB, 3a1aHHBIX (POPMYITAMH.
Yrenue rpadukoB peasibHbIX 3aBUcuMocTeil. [lonstue pynkuuu. I'paduk GyHkumm.
CaoiictBa (ynkumii. Jluneitnas Qynkuus, e€ rpaduk. I'padux Qynkmum y = [X|.
['padrueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KJIACC

Yucia v BbIYHMCICHUA

KBaapatueiii kopenb u3 uucna. [loHsiTue 00 uWppalMOHATBLHOM YHCIE.
JlecaTuunbie TPUOIMKEHHST UppallMOHANIbHBIX uncesl. CBOMCTBA apu(hMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOPa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSAM. [[eMICTBUTEIIBLHBIC YHCIIA.

Crenens ¢ 1enpIM oKas3aTenaeM U €€ cBoiicTBa. CTaHIapTHAs 3alMCh YHCIIA.

AnrebGpanueckue BolpakeHUusI AJiredpanyecKue BbIpakeHust

KBagpaTHbIil TpEXUIIECH, pa3JIOAKEHNE KBAAPATHOIO TPEXWIEHA HA MHOKUTEH.

AnrebGpandeckas apoOb. OCHOBHOE CBOMCTBO anredpanyeckoil JapooOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, [eJeHHEe alreOpandyeckux JpoOei.
PanronanbHble BRIpXKEHUS 1 KX TTPeOOpa3oBaHUE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBaapartnoe ypaBHeHue, popMyiia KOpHEil KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOISIIIMXCA K JIMHEWHBIM W KBAaJApPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTalvs ypaBHEHUN C ABYMS NEPEMEHHBIMU M CUCTEM
JIMHEWHBIX ypaBHEHUN C JBYyMsA IIepeMEHHbIMH. [IprmMepbl pemeHust cuctemMm
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 337124 anreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKINNDYHKIAT

[Tonstne dynkmuu. OOMacTe ompeAeneHus ©W MHOXKECTBO 3HAUYCHUH
¢ynkiuu. CriocoOb! 3amanus QyHKITHA.

I'padux Gysxmuu. Urenne cBoiicTB ¢pyHKmmu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX pPeaTbHbIE MPOIECCHI.



ODYHKIMY, OIMUCHIBAIONIME TPSIMYI0O M OOpaTHYI MPOIMOPIHOHATLHBIC
3aBHCHMOCTH, UX rpaduki. OyHKuuN y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIACC

Yuciia v BbIYHMCICHUA

PanmonanpHbie uncna, UppalMOHAIBHBIC YKCIia, KOHEUHbIE U OCCKOHEUHBIE
JeCATUYHbIE ApoOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHBbIE JECSATUYHBIE ApoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JeUCTBUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHpPa, JJIUTEIBHOCTh IPOIIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEIMYHMHBI, TOYHOCTH MpuOIkeHus. OKpyrieHue
yucen. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsI U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIMXCA K JIMHECUHBIM.

KBangpatHoe ypaBHeHUE. PelieHne ypaBHEHUN, CBOIAIIMXCS K KBaJIPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penmieHuss ypaBHEHUN TPEThEH M YETBEPTOU
CTEINEHEW pa3IOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHHM. PelieHne TEKCTOBBIX 3aaad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPAaBHEHUH C JBYMS MIEPEMEHHBIMU. PelieHre cuctem JIByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. I 'padudeckas
UHTEpIpETAlUs CUCTEMbl YPABHEHUHN C IBYMS IEPEMEHHBIMH.

Pemienre TeKCTOBBIX 3a/1a4 areOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEepeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTands HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMSA
[IEPEMEHHBIMU.

OyHKIUNDYHKIAT

KBaapatnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOIThI.

I'paduxu byskumit: y = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , n ux
CBOMCTBA.



Hucnosble  1ociie1oBaTeIbHOCTUYHCI0BBIE  IOCJEA0BATEIBHOCTH U
nporpeccuu

[lonsAiTHE YMCIOBOM ITOCIENOBATENBHOCTH. 3aJaHUE IOCJIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIIoii n-ro uaeHa.

Apudpmernyeckas U reomerpuueckas mnporpeccud. @opMmyibl n-ro 4ieHa
apu(pMETHIECKON U Fr€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne wieHOB apU(PMETHUYECKONM M T'€OMETPUYECKO Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLHAIBHBINA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMS IMPOrpaMMbl y4yeOHOro Kypca
«AnreOpa» XapakTepHU3ylOTCA:

1) naTprnoTHYeckoe BOCIIMTAHME:

OpOSIBIIGHUEM HMHTEpeca K NPOUUIOMY M  HACTOALIEMY POCCUHUCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHMSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUHCKON MaTeMaTHYeCKOW HIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaxaaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEHN Tpa)KIaHUHA U pealn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TpakIaHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXKACHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM IPUMEHEHHEM JOCTHKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUM NPaKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMAaTHYECKOIO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEW JKM3HU IS YCHENTHOW TpodeccroHaIbHOU
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHHEM UHAMBUIYaTbHON TpaeKTOpUK 00pa30BaHUs M )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYeCcKOEe BOCITUTAHHE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY UM 3CTETHUYECKOMY  BOCHPHUATHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PELICHUH, PACCYXKICHHM, YMEHHIO BHJIETh
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUuell B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMaHHEM MaTeMaTHMYeCKON HayKd Kak cdepsl deaoBeuecKoi
JESATENbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYUMOCTH JJIs Pa3BUTHS LIMBWIM3ALUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTHYECKOH KYJIbTYpOH KakK CpPEACTBOM
MO3HAHUS MHpA, OBJIAJIEHUEM MPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NS TENIbHOCTH;



6) ¢usnuyeckoe BocmuTaHue, (popMHupoBaHHE KYJILTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTHIO TPUMEHSATh MaTeMaTUYECKHE 3HAHHS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHUS  3I40pOBOro  oOpa3a  JKU3HU  (310pOBOE  IUTAHHE,
cOamaHCHUPOBaHHBIA pEXUM 3aHATHH W OTAbIXa, peETyispHas Qu3ndecKas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA PEIIEKCUU, TPU3HAHUEM CBOETO MTpaBa
Ha OLIMOKY M TaKOTO e IpaBa Jpyroro 4ejoBeKa;

7) 3K010rN4YecKoe BOCIIUTAHME:

OpHUEHTalMel Ha MPUMEHEHNE MaTeMaTHISCKUX 3HAHUH [Tl peIIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKpPYXalolLleh Cpelibl, INIAHUPOBAHMS MOCTYIIKOB U OLICHKH
UX BO3MOXKHBIX MOCJIEICTBUM JJI1 OKpYXaIOLEeH Cpebl, OCOZHAHUEM TJI00AIIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K U3MEHAOIMMMCS YCJIOBHAM COUHUAIBHON M MPHUPOTHON
cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBUSIX HEOIPEACTEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO JIeATebHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS y IPYTHUX IJIOJel, MpuoOpeTaTb B COBMECTHOW JAESITETbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OTIBITA JIPYTHUX;

HEOOXOAMMOCThIO B (POPMHpPOBAaHMM HOBBIX 3HAHUH, B TOM YHUCIE
(GopMyIupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYalHlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBAThH
IOpUHUMAaEMble pPELIEHUS U AEUCTBUA, (OPMYIUPOBATH M OLIEHUBATH PUCKU U
nocjencTBUs, (OPMUPOBATDH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TelicTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIY MOHATHAMHU, (HOPMYITUPOBATH
OTIpEJICICHNs] ~ TMOHATWUW, YCTAHABIMBATH CYIIECTBEHHBIA  MPHU3HAK
KIaccu(uKauu, OCHOBaHUSA JUIsl OOOOIIECHUS M CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OpMyIUpoBaTh W  NPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHBIC W OTPHUIATEIbHBIC, EAMHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIC,



BBISIBISITh ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeurss B (akrax, HJaHHBIX, HAOJIIONEHUSX U YTBEPKIACHUSX,
npeajaraTb KpUTEPUH JJ1s BHIABICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEYUMIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTHUBHBIX M
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (TIpSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSTENIBHO HECIOXXHbBIE J0KAa3aTEeNbCTBA
MaTEeMaTU4YEeCKUX (PaKkTOB, BBICTPAMBATh APryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh crnoco0 peuieHus yuyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pElIeHHs, BbHIOMpaTh HauOosiee MOAXOASAIIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTelbCKHe A1eCTBUS:

UCII0JIb30BaTh BOIMPOCHI KaK WCCIICIOBATCILCKUA WHCTPYMEHT IO3HAHMS,
(dbopMyIHpoBaTh BOMPOCHI, (UKCUPYIOUIME TMPOTHBOPEUYHE, MPOOIIeMy,
CaMOCTOSTECJILHO YCTAaHABIIMBAaTh MCKOMOE W JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOAUTL IO CaMOCTOSITCIIBHO COCTABJICHHOMY IIJIaHY HECJIOMXHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHHUE MO0 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTUIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeTFHO (hOPMYITHPOBATh 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O0OOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCa, a TaKKEe BBIIBUTATH
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWHGMOpMAIUHU, HaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpaTh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh GopMy TpeACTaBICHUS WHPOpPMAIMM € HWIUIIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOW Tpapukod U HX
KOMOHMHAIUSIMU;

OIICHMBATh HAAEKHOCTH WH(OpPMAIUU TIO KPUTEPHUSAM, MPEIIOKECHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBUS:



BOCIIPUHHUMATH U (POPMYITHUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBHUSIMHU
1 TISJISIMU OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MMCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY PEIICHHUS
3aJ1a4yu, KOMMEHTUPOBATH MOJTYyUYCHHBIN pe3yIbTaT;

B X0JI¢ 0OCYXXICHHS 33/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
IpOOJIEMBI, pelrIacMou 3a/1auM, BEICKA3bIBATh MJICH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHHUSAMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IMuyie W CXOJACTBO TO3MIIUH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yJabTaThl  pEIIEHWsS  3a]adyd,  JOKCIICPUMECHTAa,
UCCJICIOBAHUS, TIPOEKTa, CAMOCTOSTEIIBHO BEIOMPATH (POPMAT BHICTYIUICHHSI
¢ yu€ToM 3aja4 NMPE3CHTAINA U OCOOCHHOCTEH ayIUTOPUH;

MIOHMMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U WHANBUAYATbHON
pabOoThI MPY PEIICHHH YYCOHBIX MAaTEMAaTHYCCKUX 3ajad;

NPUHUMATH 1ICJIb COBMECTHOW JIEATEIbHOCTH, MJIAHUPOBATh OPraHU3AIIHIO
COBMECTHOM pabOTBI, pacmpeaeisaTh BHUILI paldOT, JOTOBapHUBATHCH,
00CyXXJ1aTh TIPOIECC M PE3YIbTaT PabOThI, 0000IIIaTh MHECHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYyNmoBbIX (opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITOJHITH CBOIO YACTh PaOOThHI
U KOOPJAMHHMPOBATH CBOM JEHCTBUS C JPYTUMHU YJI€HAMU KOMAaHJBbI,
OLICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1eiicTBUS
Camoopranmusanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpATh CIOCOO peIIeHUsI C y4E€TOM HMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIS ITPOIIECCa U PE3YJIbTaTa
pELICHUsI MAaTEMATUYECKON 3a]1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELIEHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBHE PE3YJIbTATA AEATEIBHOCTH ITOCTABICHHOW ENA U
YCIIOBUSAM, OOBSCHATH MPUYUHBI JOCTHUKCHUS WU HEJOCTIKCHUS IICIIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce oOy4aroImMiiCs TMOJTYyYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yuciia 1 BbIYMCICHUA

BoinonusaTh, coueras YCTHbIE U TMHChbMEHHBIC NPUEMBI, apudmeTuyecKue
NEUCTBUA C pPAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3HaYeHUs YHCIOBBIX BBIPAKECHUHN, MPUMEHSThH pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUU, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3alMCH YKCEN K APYyrou (mpeodpa3oBHIBATh
JECATUYHYIO APOO0b B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHUBATH M YIOPSAJOYMBATH PALIMOHAIBHBIC YHCIIA.

OKpyrJsTh yncna.

BbINOJHATE TPUKUIKY U OLIEHKY pe3yjbTaTa BIUUCICHUM, OIIEHKY 3HAYECHU I
YUCJIOBBIX BBIPAXKCHUN. BBINONHATH NEHUCTBUS CO CTENEHSIMU C HATypaJbHBIMU
MOKa3aTeIsIMMU.

[IpuMeHATh NpU3HAKU IETMMOCTH, PA3JI0KEHUE HA MHOKUTENN HATypaJIbHBIX
YHUCEeN.

Pemlath mpakTHKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C OTHOLUEHHUEM
BEJIMYUH, MNPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHHs 3aJay C Yy4€TOM OTPAaHUYEHHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKkne BbIPAKEHUsI

Hcnonb3oBaTh anredpanyeckyro TEPMHUHOIOTHIO U CHMBOJIUKY, IPUMEHSThH €€
B IIPOLIECCE OCBOCHUS yueOHOTO MaTepuarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPDOKEHHI MpPH 3aJlaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

BoinonHsATh peodpa3zoBaHus LETOT0 BEIPAXKEHUSI B MHOTOWIEH TMPUBEACHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOYWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEeHUE MHOTOWICHOB HA MHOXHTEIU C I[OMOUIBIO
BBIHECEHMS 32 CKOOKH OOIIEro MHOKHUTENS, TPYNIIUPOBKH CJIAraeMbIX, IPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKECHHUS.

[IpuMensTh npeoOpa3oBaHUsi MHOTOWICHOB JUIsl PEUICHUS PAa3IUYHBIX 33734
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON PAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYypAJIbHBIMU IOKA3aTESIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHSAS IpaBuia
IepexoJia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsTs, ABiseTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckue METObI IIPU PEIICHUH JIMHEWHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTe npuMepsl Map YUCEN, SIBISIOUIMXCS PELIEHUEM JHMHEHMHOIo
YPaBHEHUS C IByMS IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM MIIOCKOCTH rpadvK JTUHEHHOTO YPAaBHEHUS C IByMS
NepPEeMEHHBIMHU, MOJIb3YSICh IPpa)UKOM, IPUBOAUTH MPUMEPHI PELICHUS] YPABHEHHUSI.

Pemate cuctemsbl ABYX JIMHEHHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBiAiTh M pemiaTh JIMHEMHOE YpPaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCIOBUIO 3a]1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIA pe3yJIbTarT.

DOyHKIUU

N3006paxkaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIE TPOMEKYTKHU HA
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJHHATAM,
CTpOUTH rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh C MOMOIIbIO (GYHKIMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHME, LIE€HA, KOJIMYECTBO, CTOMUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3Hauenue GyHKIIMU 110 3HAUCHUIO €€ apryMeHTa.

[Tornmarts rpaduyueckuit coco0d MNpeaAcTaBiICHUS W aHanMW3a HWH(opMaimww,
U3BIIEKATh U UHTEPIIPETUPOBATH UH(GOPMAIINIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEH.

K konimy oOydenus B 8 kiacce oOydaromUCS MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJILTATHI:

Yuciia 1 BBIYUCTICHUSA

Hcnonb30BaTh HavYalbHBIE TNPEACTABICHUS O MHOXECTBE JIECUCTBUTEIBHBIX
qHCel JJIsl CPAaBHEHUS, OKPYTIICHUSI U BBIYMCICHUN, N300paKaTh ACHCTBUTEIHHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumensaTs TOHATHE apuU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHBIE KOPHH, WCIIONB3YS TPU HEOOXOJUMOCTH KaJbKYJISTOP, BBHIMOJIHSATH
mpeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIMUX KBAJAPATHBIE KOPHU, HWCIOIB3YS
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OONBIIMX U MaJbIX YUCET C MOMOIIBIO JTECSITUYHBIX
npoOeii u crenenelt uucna 10.

AJireOpanyveckue BbIPaKeHUs

[IpuMeHsATh, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTeleM, BBINOIHATH
npeoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAIUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

BrInonHsATh TOXAECTBEHHBIEC TPe0oOpa30BaHUs pallMOHATBHBIX BHIPAKEHUN Ha
OCHOBE TIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMHU.

PacknanpiBaTh KBagpaTHBIM TPEXWIEH HA MHOKHUTEIIHN.

[IpumensTh IpeoOpa3oBaHus BRIPAKESHUN IS PEIICHUS PA3IUYHBIX 3a7a4 U3
MaTeMAaTHKH, CMEXKHBIX TTPEJMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHeWHBIC, KBaJgpaTHbIE ypaBHEHUsI M PAIlMOHAJIbHBIC YpaBHCHMUS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE UCCIICIOBAHNS YPAaBHEHUM M CUCTEM ypaBHEHUH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (yCTaHABIUBATh, UMEET
7Y ypaBHEHUE WIM CHCTEMa YpPaBHCHUUW PEIICHHS, €CIIM HUMEET, TO CKOJBbKO, W
mpouee).

[Tepexonuth OT CIOBECHON (POPMYITUPOBKH 3a7a4yu K €€ anreOpandeckoi
MOJIETTM C TIOMOIIBI0O COCTaBJICHHUS YpaBHEHWs] WM CHUCTEMBbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3ybTar.

[IpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB Ui CpPAaBHEHUS, OICHKH,
peniath JUHEeHbIe HEPABEHCTBA C OJHOM TMEPEeMEHHOW M UX CHUCTEMBbI, J1aBaTh
rpauyuecKkyl0 WIUIIOCTPAIIMI0O MHOKECTBA PEIICHUHHEPABEHCTBA, CUCTEMbI

HEPaBEHCTB.

DOyHKIUN

[lorumaTe ¥ HUCMONB30BATh (PYHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAYEHMsI), OMPEACNITh 3HaueHHE (QYHKIMHU TIO 3HAUYCHUIO
apryMeHTa, ONpeessaTh CBOKMCTBA (YHKIMU 110 €€ Tpaduky.

Ctpoutsb rpaduku 2IeMeHTapHbIX QYHKIINI BUIA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBO} QyHKINHU

o e€ rpaduky.
K koHmy oOydenuss B 9 kiacce oOy4arolIMiiCS TMOJIYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia 1 BbIYUCTICHUA

CpaBHUBAaTh W YMOPSJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIE YHCIIA.

Bemonnate apudmeTndeckue ACHCTBUS €  PAIMOHATBHBIMU  YHCIIAMH,

codeTrasl YCTHbIE UM TUCbMEHHBbIE TMPUEMBI, BBIIOJHITh BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



HaxonuTes 3HaueHus CTENEHEN C LEJIBIMU ITOKA3aTEIISIMA U KOPHEW, BBIYUCIIATH
3HAYCHUS] YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh [E€UCTBUTENBHBIC YHMCJA, BBINOJHATH MPUKUJIKY pE3yJIbTaTa
BBIUMCJIEHUH, OLIECHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs ¥ HEPABEHCTBA

Pemats muHENHBIE U KBAJIpATHBIE YPABHEHUS, YPABHEHHU S, CBOSIIAECS K HUM,
MpocTeime ApoOHO-paAIIMOHATBHBIC YPABHEHUS.

Pemate cuctembl ABYX JHMHEHHBIX YPAaBHEHHM C ABYMsS IMEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcToBbIE 3ajauM  ajreOpandeckuM CIOCOOOM C  MOMOIIbIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoauTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPaBHEHWUH, B
TOM YHCJIe C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (yCTaHABIUBATh, UMEET
JIA YpaBHECHUE WJIM CHUCTEMA YPABHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, W
nmpouee).

Pemiate nuHelHBIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alUCHIBATh PELICHUE C MOMOUIBIO
CUMBOJIOB.

Pematre cucTtemMbl JIMHEMHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOUAIONME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YHCJIIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a7a4.

DOyHKIUA

Pacnio3HaBaTh (QyHKIIMM W3y4eHHBIX BHAOB. IloKa3pIBaTh CXeMaTHYCCKU

pacroioXeHne Ha KOOPJUHATHOHN IIIOCKOCTH TpaduKOB QPyHKIMA BUma: y = kx, y
=kx+b y=kx,y=ax2 +bx +c,y=x3y= Vx, y = |x|, B 3aBuCcuUMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u n300paxaTh CXeMAaTUYECKU TpauKu KBAIPATHUHBIX (YHKIIHA,
OIMHCHIBATh CBOWMCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO TTO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX (QYHKIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YuciioBbIE MOCIEA0BATEIHbHOCTH U MPOrpeccuu

PacrioznaBate apudmeTHuecKyr0 W TEOMETPHUYECKYIO TMPOTPECCHH TPHU
pa3HbIX criocobax 3aaaHusl.

BbINOAHATE  BBIYMCIAEHUSI C  HCHOJIB30BaHMEM (QOpMyl n-ro  4jieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkaTe 4ieHbl MOCJIEIOBATEILHOCTH TOYKAMU HA KOOPAMHATHOU
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMHU IIOCIICIOBATCIBHOCTSIMH, B TOM
YHCIIC 33/1a4d U3 PEATbHOM KM3HU (C MCIIONB30BAaHUEM KaJBKYJSATOPA, MTU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (mucbp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
| Yucna v BeiurciieHus. ParinoHanbHbIe 75 | bu6mmoreka [IOK
quciIa https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 2 1
AIrEOPAIHECKHE BEIPAKCHI L https://m.eds0o.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥ PABHEHI I HEPABEHCTEA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K LD 24 1
OOPAMHATS i rpagiicit. DyHKLH https:/m.edsoo.ru/7£415b90
bu6mmoreka [IOK
> Hostopenne i obobuwere 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 0




8 KVIACC

Koun4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uu@poBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1ucbp )
NporpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
. K 1
1 Uucna u Berunciienus. Kpagparasie KopHU 5 https://m.edsoo.ru/7f417af8
) Yucna u Berunciennsa. CTeneHs ¢ HeIbIM 7 bu6mmoreka [IOK
IIOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BHIPaKEHUSI. 5 1 bubnuoreka [IOK
KBagparsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 | bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBapaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubnuoreka [IOK
6 N 13
YpPaBHEHUU https://m.edsoo.ru/7f417at8
bu6moreka [IOK
.H 12 1
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa hitps/m.cdsoo.ru/7f41 Taf8
bubmuorexa [JOK
. 5
8 PyHKIMH. OCHOBHBIC OHATH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
4
? PyHKUKH. THCTOBEIC PYHKIWH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
I1 2
10 OBTOpeHKE H 0600meHHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 6 0




9 KJIACC

Koun4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
| Uucna v BeruncieHus. [[elicTBUTENbHbIE 9 bubnuotexa [JOK
qycia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJHOM IEPEMEHHOMN https://m.eds00.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuotexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
. 16 1
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.rw/7f419d08
5 Dymxm 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
1
6 YucnoBble MOCIIEI0BATEILHOCTH 15 hitps//m.edsoo.ru/7£419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3 AU 15 1 bu6mmoreka [IOK
3HAHUN https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 99 6 0




PexoMeHIanuM 1o OLEHKe 3HAHUI U YMEHHH YYallUXCH 10 MATEMATHKe

1. Conepxanne u o00beM MaTepHuaia, MOJUICKALIIETO MPOBEPKE, OMpPEeseTCs
nporpammoii. [Ipu mpoBepke YCBOCGHHS MaTepuana HYKHO BBISIBIATH MOJHOTY, MPOYHOCTH
YCBOCHHMSI YIAIIUMUCS TEOPUU U YMEHUS IPUMEHSTH €€ Ha MMPAKTUKE B 3HAKOMBIX W HE3HAKOMBIX
CUTYAIHSIX.

2. OcHoBHBIMH (hOpMaMH TPOBEPKHA 3HAHMA W YMEHUW yYalUXCS IO MAaTeMaTHKe
SIBJISFOTCSI TTMChMEHHAs KOHTPOJbHAs paboTa W yCTHBIH ompoc. [Ipu oleHKe NMHCHMEHHBIX H
YCTHBIX OTBETOB YUYHUTENIb B IIEPBYIO OYEpEIb YYUTHIBACT IMOKA3aHHBIC yJAIUMHCS 3HAHUS U
ymerus. OICHKa 3aBHCHT TakKe OT HAJIWYUS M XapakTepa IOTPENTHOCTEH, JOMYIICHHBIX
YVUYaIIAMHUCS.

3. Cpeny TOTPEIIHOCTEH BBIJCISIOTCS OIMMOKU M HEMo4YeThl. [lorpenHocTh cuuTaercs
OIMOKOM, €CIIM OHA CBUICTEIHCTBYET O TOM, YTO YYCHHUK HE OBJIaJIe]] OCHOBHBIMH 3HAHUSMHU,
YMEHHSIMHU, YKa3aHHBIMU B TIpOTpamMMe.

K HemodyeraM OTHOCSTCS MOTPEITHOCTH, CBUACTEILCTBYIONINE O HEIOCTATOYHO ITOJTHOM
WJIM HEJ0CTATOYHO MTPOYHOM YCBOCHHH OCHOBHBIX 3HAHUHN M YMEHUH WM 00 OTCYTCTBHH 3HAHHA,
HE CUYHUTAIOIIMXCS B TpOrpaMMe OCHOBHBIMHU. HemoderamMu Takke CUMTAIOTCS: IMOTPEIIHOCTH,
KOTOPBIC HE TMIPHUBEIIA K UCKAKEHUIO CMBICIIA TIOJIYICHHOTO YICHUKOM 3aJ[aHMsI WK CIiocoba ero
BBITIOJTHEHUS; HEAKKypaTHAas 3aIliCh; HEOPEKHOE BHIMTOTHCHHUE YePTEKA.

I'panuna Mexay omMOKaMH W HEJOYETaMH SIBIISCTCS B HEKOTOPOW CTEIICHU YCIIOBHOM.
[Tpu ogHUX 0OCTOATEIHCTBAX AOIYNICHHAS YYAIIUMHUCS MOTPEITHOCTh MOXKET PacCMaTpPUBATHCS
YVYUTEIeM Kak OIHOKa, B JIPYroe BpeMs U IMPH JAPYTUX 00CTOATEIIBCTBAX — KaK HEJOYET.

4. 3amaHus JUISl YCTHOTO M MHCBMEHHOTO OINPOCa YUYAIIUXCS COCTOSAT U3 TEOPETUUCCKUX
BOTIPOCOB H 33]1a4.

OTBeT Ha TEOPETUYECKUN BOIIPOC CYUTACTCS OC3YIPEUHBIM, €CITH 10 CBOEMY COJICPIKAHHIO
MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJCPKUT BCE HEOOXOIUMBIE TEOPETHYECKUE (aKTHI s
000CHOBAHHBIC BBIBOJIBI, @ €T0 M3JIOKCHHWE W MHChbMEHHAS 3aliCh MAaTEMaTHUECKU TPAMOTHBI H
OTIIMYAIOTCS MTOCIIEOBATEILHOCTHIO H aKKYPATHOCTBIO.

Pemenne 3amaun cumTaeTcsi O€3yNmpedyHbIM, €CJIM MPABWIHBHO BBIOpAH CIIOCOO pEIICHHS,
CaMoO peIIeHUE COMPOBOXKIACTCS HEOOXOIUMBIMH OOBSICHEHUSMH, BEPHO BBIIOJIHEHBI HY)KHBIC
BBIUMCIICHUSI U MPeoOpa30BaHus, MOJYyYeH BEPHBIH OTBET, MOCIEIOBATEIBHO U aKKypaTHO 3a-
MTUCAHO PEIICHUE.

5. OneHka oTBeTa y4Yamlerocss MpU YCTHOM W MUCBMEHHOM OIPOCE IPOBOJUTCS IO
MATHOAUTFHOW CHCTEME, T. €. 3a OTBET BBICTABISETCS OJHA W3 OTMeToK: 1 (Twoxo), 2
(HEYIOBIETBOPHUTEINIBHO), 3 (YIOBIECTBOPHUTEILHO), 4 (XOPOIIIO), 5 (OTJIIMYHO).

6. YuuTenb MOXET TMOBBICUTH OTMETKY 3a OPHTMHAIbHBIA OTBET Ha BOMPOC WIH
OPUTHHAIIBHOE pEUICHHE 3a7a4l, KOTOPbIE CBUICTEIBCTBYIOT O BBICOKOM MaTEMaTHYECKOM
Pa3BUTHH yYaIIerocs; 3a peiieHne 0osee CIOKHOW 3a/1a41 HIIK OTBET Ha 00Jiee CII0XKHBIN BOTIPOC,
MPEJUIOKEHHBIC YYaIIeMyCsl TOTIOJIHUTENILHO TOCIIE BBITIOJHEHUS UM 3a1aHUH.

Kpurepun ommbdox

K rpy6snIm ommbkamM OTHOCSTCS OIIMOKH, KOTOPhIC 0OHAPYKUBAIOT HE3HAHUE YUaIIIMHUCS
(dbopMyI, paBUl, OCHOBHBIX CBOWMCTB, TEOPEM M HEYMEHUE WX MPUMEHATh; HE3HAHUE MPUEMOB
pelIeHus 3a/1a4, a TAK)Ke BBIYMCIUTEIbHBIE OITMOKH, €CITH OHU HE SBISIOTCS OMHCKOM;

K Herpy0biM ommbkamM OTHOCSTCS: TOTEpPS KOpPHS WIM COXpaHEHHE B OTBETE
MMOCTOPOHHET0 KOPHS; 0TOpachiBaHue 0€3 0OBSICHEHUN OJTHOTO M3 HUX M paBHO3HAYHbBIC UM;

K HemoueraMm OTHOCATCS: HEpalMOHAIBHOE PEIICHUE, OMHCKH, HEIOCTATOYHOCTh WIIH
OTCYTCTBHE MOSICHEHHI1, 000CHOBAHH B PEIICHUSX

OuneHka yCTHBIX OTBETOB YYAIIMXCS (B TOM YHCJIE 324€TOB)



OTBeT OLICHUBACTCS OMMEMKOU «5», €CII YUCHHUK:

v/ IOJIHO PacKphUI COJCPKAHUE MaTephaia B 00beMe, MPeIyCMOTPEHHOM POTPaMMOii
U Y4eOHHKOM,

v\ M3JIOKWI ~Marepuai TPaMOTHBIM  SI3IKOM B ONPEJACICHHOW  JIOTHMYECKOM
MOCIIEIOBATEIBLHOCTH, TOYHO HCIIOJIb3Yysl MAaTEMAaTHUYECKYIO TEPMHUHOJIOTHIO M CUMBOJIUKY;

v/ NIPaBWIBHO BBIMOJHKII PUCYHKH, YEPTEIKH, IPA(QUKH, COYTCTBYIOIINE OTBETY;

v\ [OKa3al yYMEHHE WIUIIOCTPUPOBATH TEOPETHYECKUE MOJIOKEHHUA KOHKPETHBIMU
pUMEpaMH, IPUMEHATh UX B HOBOW CUTYallUW TIPU BBITIOJTHEHUH MPAKTHYECKOTO 3aaHuUs;

v NPOJEMOHCTPUPOBAJ YCBOECHHE paHEE H3YYEHHBIX COIMYTCTBYIONIMX BOIPOCOB,
c(OPMHUPOBAHHOCT M YCTOMYNBOCTD UCTIOJIB3YEMBIX TPHU OTPAO0OTKE YMEHUI U HABBIKOB;

v/ OTBeYall CaMOCTOSTENBHO O3 HABOMSIIMX BOIPOCOB yUUTelst. BO3MOXHBI O/IHA - JIBE
HETOYHOCTH TIPY OCBEIIEHHH BTOPOCTETIEHHBIX BOTIPOCOB MJIHM B BBIKJIAJIKAX, KOTOPHIE YYCHUK
JIETKO MCTIPABHJI 10 3aMEYAHHIO YUUTEIIS.

OTBeT OlLIEHHBAETCS 0TMETKOM «4», €CIIM OH YJOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM
Ha OLEHKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEJOCTATKOB:

v\ B U3JIOKEHUH JIONYIIEHBI HEOOJBIIME NPOOEIBI, HE WCKA3UBIIME MaTEMATHYECKOE
COJIepKaHNE OTBETA;

v/ JIONyIIEHBI OJIMH — J[BA HEJ0YETA TIPU OCBEIIEHHUH OCHOBHOTO COJIEP)KAHU OTBETA,
WCIIPABJIEHHBIE 10 3aMEYaHUI0 YUUTES;

v JIomnyIieHsl omMOKa Win 6oJiee ABYX HEJOYETOB PH OCBEIEHNH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIE 110 3aMEYAHUIO YUUTEIS.

OT1meTKka «3» CTaBUTCS B CICIYIONIUX CITydasx:

v\ HEINOJHO WM HENOCJIEN0BATEILHO PACKPBITO COAEPKAHKME MaTepHalia, HO MMOKa3aHo
o01ee MOHUMaHKE BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC JIJI JATbHEHIIIETO
YCBOGHHUS MPOTPaMMHOTO Marepuaina (ompeaeneHHble «TpeboBaHUSAMU K MaTeMaTHYECKOM
MTOJITOTOBKE YUAIITUXCS»);

v\ UMeNuCh 3aTPyJHEHHs WU JONYyLIEHbl OINMOKHM B ONpPENEICHUW MOHSTHIA,
HCIIOJIb30BAaHUH MAaTeMAaTHUYECKOW TEPMUHOJIOTHH, YEPTEKaX, BBIKJIAJIKaX, UCIIPABICHHBIC MTOCIIE
HECKOJIbKHX HAaBOISAIIUX BOTIPOCOB YUUTEIIS;

v\ yY4eHMK HE CIIPaBUJICA C IIPMMEHEHHEM TEOPHUU B HOBOM CUTYALUH IIPH BLINOJHEHUU
MPAKTUYECKOTO 3aJaHMs, HO BBIMOJHUI 3a/IaHHs 0053aTEIbHOTO YPOBHS CIOKHOCTH IO JAHHOM
TeME;

v’ 1pu 3HaHUU TEOPETHIECKOTO Marepuaa BBLISIBJIEHA HeI0CTaTOYHas
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CJICAYHOINUX ClIydasX:

v' He PAaCKPBITO OCHOBHOC COACPIKAHUC yqe6H0r0 marepuaia,

v O6H3py>KeHO HE3HAHWEC NJIM HCTIOHNMAHNEC YUICHUKOM OoublIIel nin HanboJjiee BaXKHOM
qaCTu yqe6Horo MaTcpHraa,

v AOIMIYIICHbI OIIIMOKH B OIIpCACIICHUHN HOHHTHﬁ, IIpHu UCII0JIb30BAHUHU MaTeMaTU4eCKOMn
TCPMHUHOJIOTHUH, B PUCYHKAX, YCPTCIKaAX HUIIN rpa(l)I/IKaX, B BBIKJIAJIKAX, KOTOPBIC HC HCIIPABJICHBI
MOCJIC HCCKOJIbKUX HABOAIMINX BOIIPOCOB YUUTCIIA.

Ot1MmeTKa «1» CTaBUTCS, €CIIH:

v\ yd4eHMK OOHApYXWJI IOJHOE HE3HaHWE W HEMOHMMAHHWE HM3y4aeMoro y4eOHOro
Marepuaia WIM HE CMOI OTBETUTh HU Ha OJIMH W3 MOCTABJIEHHBIX BOMPOCOB MO HU3y4aeMOMY
Marepuainy.



OHeHKa NIHUCbMCHHbBIX (KOHTPOJILHBIX, CﬂMOCTOﬂTeJ'[LHBIX) p360T Yuamuxcs

OTMeTKa «5» CTaBUTCH, €CIIH:

v paboTa BHINOJIHEHA MOJHOCTBIO;

v B JIOTHYECKHX PACCYKICHUSIX U 0O0CHOBAHUH PEIICHHS HET MPOOEIIOB U OMIHOOK;

v\ B pelIeHHH HET MATEMaTHYECKUX OMIMOOK (BO3MOKHA OJJHA HETOYHOCTb, ONKCKA, HE
SIBIISIFOIIASICS CIIEJCTBUEM HE3HAHUS MJIM HETIOHUMAaHHs y4eOHOTO MaTepuana).

OtMmeTKa «4» CTaBUTCS, €CIH:

v/ paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHWS IIATOB PELIEHHS HEIOCTATOYHBI
(eciu ymeHue 00OCHOBBIBATh PAacCyXACHUS HE SBISUIOCH CIELMATbHBIM 0OBEKTOM IIPOBEPKH);

v/ JlomyiieHa ojiHa OuMOKa WK JIBa-TPH HEIOYETA B BHIKJIAJKAX, PUCYHKAX, YEPTEKAX
M rpadukax (eciu 3TH BUbI pabOThl HE SBIISIIUCH CIIEUaIbHBIM OOBEKTOM MPOBEPKH).

OTtMmeTKa «3» CTaBUTCS, €CIH:

JoTyleHbl Oosiee OAHOM omMOKM WM Oosiee ABYX-TPEX HENIOYETOB B BBIKJIAJKAX,

yepTexxax WM rpadukax, HO ydalluics BiajeeT 00sf3aTeIbHbIMU YMEHHUSIMHU IO MpOBEpsieMOi
TeMe.

OTMeTKa «2» CTaBUTCS, ECIH:
v

BJageET

v 00s3aTeNbHBIMM YMEHUSIMU 110 JAHHOM TeMe B MOJIHOM Mepe.
OtMeTKa «1» CTaBHUTCS, €CIIU:

paboTa mokaszaja MoJHOE OTCYTCTBHUE Y YYAIIET0Cs 00s3aTeIbHBIX 3HAHUA U YMEHHH 110
MPOBEPSIEMOI TEME WM 3HAYUTEIIbHASI 4acTh PaOOThI BRITIOJHEHA HE CAMOCTOSTEIHHO.

AOMYIICHBI CYHICCTBCHHEBIC OHII/I6KI/I, IIOKa3aBIIHUEC, YTO yqanmﬁcs[ HE

OneHka TecTOB

OT1MmeTKa «5» CTaBUTCS, €CIIN: BEPHO BBIMOTHEHO 85% - 100% paboThI.
OT1meTKka «4» CTaBUTCS, €CIIH: BEPHO BHITIOJHEHO 65% - 84% paboThI.
OT1meTka «3» CTaBUTCS, €CIIH: BEPHO BBITIOJHEHO 50% - 64% paboThI.
OT1meTKa «2» CTaBUTCS, €CJIH: BEPHO BBITIOJHEHO 30% - 49% paboThl.
Ot1metka «1» craBuTCs, eciu: BepHO BbINOJHEHO 0% - 29% paboThI.
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